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IIpeaucioBue

Kondepenuus, Bo3nukias B konie 90-x rogos, BeIpocia 10 MexyHapoaHO
Onarogaps HIMPOKOU MOMYJISIPHOCTH cpeau crenuannctoB ['epmanun, [lBennn, u ap.
CTpaH, KOTOpPbIE aKTUBHO 3aHUMAIOTCS Pa3pabOTKOM TEOPHH W TEXHOJOTHUHU JPEBEC-
HBIX TUTUT. B mocnennue roapl 4MCio y4acTBYIOIIUX CTPaH, €CTECTBEHHO, COKpaTH-
J0Ch. AKTUBHOCTb COXpaHsSIOT Kosulern u3 Pecnyomuku bemapycs. IIponykTtuBHOe
COTPYJHUYECTBO C YUEHBIMU M MHKEHEPAMH BOIUIOTUIJIOCH B aKTUBHOE OOCYXICHHE
aKTyaJIbHBIX Hay4HbIX npoOseM. M3nanus cOOpHUKOB U TBOPUECKHE OOCYKICHUS Ha
KOH(pEpEHIUIX CIIOCOOCTBOBAINM PA3BUTHI0 KOHTAKTOB C OTPACIbI0 U IOSBIICHUIO
HOBOW TE€MaTHKH, YTO B OMNPEJECIIEHHON CTENEHU CIOCOOCTBOBAJIO MPOrpPeCCy B TEX-
HOJIOTUU JIPEBECHOCTPY>KEUHBIX U JIPEBECHOBOJOKHHUCTBIX IUIUT U UX HOBBIX MOJM-
¢dukanuii. Jlaxxe ecim 3TO KacaeTcsi HEKOTOPBIX OTAETBHBIX BOIPOCOB, MIPE/IaraeMbie
pelieHusl CYIIECTBEHHBI JIs TOBBIMICHHUS 3(PPEKTUBHOCTH KOHKPETHBIX IPOU3-
BOJICTB, /JIsl TIOBBHIIICHUSI KadecTBa W BO3MOXKHOM mepcrekTuBbl. Ocoboe 3HaueHne
PUOOPETAIOT aCHEKThl COXPAHEHHSI PabOTOCIIOCOOHOCTH OTHOCUTEIBHO MaJOMOII-
HBIX NPEINPUATUI B CBA3M C UX rpagoodpasyromeid GpyHkuue. banarorBopHoe Bius-
HUE Ha Pa3BUTHE OTEYECTBEHHOTO MPOU3BOJICTBA JPEBECHBIX IUTUT MPOSBUIOCH B TO-
CEIIaeMOCTH 3TUX KOH(PEPEHIMH, KOTJa YHCIO YYaCTHHKOB IMPEBBIIIANIO YHCIO
(YHKIIMOHUPOBABIINUX TEXHOJOTUYECKUX JTMHUM HaIe CTpaHsbl.

K coxanenuto, o0mas cuTyanusi, B OTHOIIEHUN TBOPUECKHUX CBSI3EH, B MOCIE/-
HUE TOAbl U3MEHWJIaCh HE B JIyUlIyl0 CTOPOHY. lIpeanpusarus HECKOJIbKO yTpaTHIIN
MHTEpEC K Pa3BUTUIO COOCTBEHHBIX Hay4YHBIX pa3paboToK. OCHOBHOE pa3BUTHE OTe-
YECTBEHHOU MPOMBIIUIEHHOCTH 0a3upyeTcs Ha 3apyO0eKHBIX TEXHOJOTUSX U 000py-
JIOBaHUM KakK Ha HauboJiee MPOTPECCUBHBIX. B CHIly 3TOr0 OCHOBHOE COJEp KaHUE
HaIIeH JesTeIbHOCTH COCTABIISIOT HAYYHBIE UCCIICAOBAHNS U MTPUHIIMITHAIHFHO HOBBIC
HamnpaBlieHUS] B TPUIAHUH DSKCILTyaTallMOHHO-BAXXHBIX CBOWCTB, TaKMX KaK IOHU-
YKEHHasl TOPIOYECTh, MOBBIIICHHAs BOJOCTOMKOCTh, CAHUTAPHO-TUTHEHUYECKas Ora-
roHaAEKHOCTh JPEBECHBIX TUIUT. LIEHTp TSHKECTH HAayYHBIX MCCIICIOBAHHUMA TIEpeMec-
THJICS TIOYTH UCKITFOUYUTENBHO B BY3bl CTPaHbl. DTO HAILIO OTPAXKEHHUE B COACPIKAHUH
HAy4YHBIX JIOKJIaJ0B COOpPHUKA.

Pazymeetcs, He moTepseT 3HAYCHHS MPAKTHUECKasi [EHHOCTh OOMEHa OMBITOM
0 KOHKPETHBIM TEXHHUYECKHM BOIpPOCaM, KOTOPBIA Bcerja ObLT BaKHBIM MPUTSTa-
TEJIbHBIM MOMEHTOM K y4acTuio B KoH(pepeHnuu. [lybnudynas auckyccus mo3BOIHUT
BBISIBUTH HanOoJiee aKTyalbHbIE BOIPOCHI HAYYHBIX HCCIEAOBAHUN M JaTh KOJUIEK-
TUBHYIO OLICHKY NEPCIEKTUBHBIM UM MHBIM pa3pabOTKaM U MpeIoKeHUsIM. 3a1ada
OpPrKOMHTETa COCTOUT B TOM, YTOOBI B HOBBIX YCJIOBUSAX COXPAHUTH BBICOKHM Hayd-
HBI YpOBEHb MyOJUKalUi U OCHOBAHHBIX HAa HUX OOCYKJEHHH, 00ecreunuTh TBOpUe-
CKyI0 aTMoc(epy , Kak BCET/1a, OJIE3HOCTh BCTPEYH.



YK 674.81
O nmoaxoaax K U3y4eHHI0 MeXaHU3Ma 00pa30BaHus APEBECHBIX IUIUT

A.A. Jleonoseuu

Canxkm-Ilemepbypackuti 2ocyoapcmeeH bl 1eCOMeXHUYeCKUU YHUGepCumen
umenu C.M. Kuposa

lpesecHvle naumol — croxcHeuwull npooOyKm npoyeccos u aenenut. Mzyuaemcs
UCX0051 U3 PA3HLIX HAYYHBLIX nosuyull. /laémcs ananusz pacnpocmpaHénHvlx u opueu-
HATbHBIX NOOX0008, CONPOBONCOAEMBIX KPAMKUMU NPUMEPAMU, KAK NOO20MOBKA K
paszpabomxke obweli meopuu 06pa308aHUsL OPEeBECHbIX NIUM.

KuroueBble ciioBa: MexaHu3Mbl 0Opa30BaHUs IPEBECHBIX IUIUT, IPEBECHOCTPYKEU-
HBIE TUTUTBI, TPEBECHOBOJOKHUCTHIC TUIUTHI.

Y MHIYCOB €CTh NPUTYA O TOM, KaK y TPEX CIENLOB CHPOCHIIN, YTO TAKOE CJIOH.
[lepBblil moTporan HOTY M CKazal: «ITO KOJOHHA, yXoAsmas B He00». BTopoil koc-
HYJICA JKUBOTA: «DTO HIEpIIaBasi KPbIla XM>KUHBD», TPETUN OLIyNail X000T U yoex-
nEHHO npousHéc: «CIIoH, 3TO YTO-TO TMOKOE JJIMHHOE U HAa KOHIIE BIIa’KHOE.).

MexanuzM oOpa30BaHUs APEBECHBIX IUIUT HM3y4daeTcs M30upaTelbHO W (par-
MeHTapHO. M3 4acTHBIX pe3yJbTaTOB BBIBOAATCS MPEAIOJIOKHUTEIbHbIE 3aKOHOMEP-
HOCTH 0€3 pa3BUTHUA U YTIIyOJIeHHs], 0€3 UCTIOJIb30BaHUSI HEOOXOUMBIX 371€Ch U JIOC-
TATOYHBIX J10Ka3aTeJIbCTB. B M3BECTHBIX MOHOTpAUIX MO TEXHOJIOIMH MPOU3BOJCT-
Ba KOHKPETHBIX JAPEBECHBIX IJIUT TEMa HE PACKPbITa HACTOJBKO, YTOOBI HA €€ OCHOBE
MO’KHO OBIJIO COBEpIIMTHh KaYECTBEHHON CKauyOK B CO3JaHUM NPUHLUIINATIBHO HOBBIX
BUJIOB MPOAYKUHUU WIH MOAOHUTH K 3((YEKTHUBHBIM TEXHOJIOTMUECKUM PEIICHUSM.
OmuboYHO CUYUTAETCSA, YTO JOCTHXKEHUE COOTBETCTBUS JPEBECHBIX IUIMT HOpMam
JNENUCTBYIOLIMX CTAHJIAPTOB 3aKPHIBAET HEOOXOJMMOCTh HAYYHOTO pa3BUTHsI MpoOJie-
MBI.

[Ipn mexaHnuueckod 0OpabOTKe ApeBeCHHbI 00pa3yeTcss MHOTO OTXOMAOB. Tex-
HUYECKOE OTKPBITHE B CO3[JaHUU HOBOW MPOAYKIIMH B CBOE BpPEMSI COCTOSUIA B TOM,
4YTOOBI UCXOJHYIO JPEBECUHY IIEJIEBBIM 00pa3oM nepepadoTaTh B MOJOOHBIE OTXOIbI,
a 3aTeM U3 ATUX OTX0J000pa3HBIX YaCTUL CPOPMHUPOBATH IIIUTHBIA OOJbIIEhOpPMAT-
HBIM MaTepuasi, o0eCreynB MPOYHOE COCIWHEHUE YacThIl MeXay coOoit. Tak Obun
co3nanbl u3 ctpyxek JCII, u3 apeBecHbix BonokoH JIBII u apyrue Buael. B ocHoBe
UX JIGKHUT OJUH U TOT K€ MPUHIUIHAIBHBIN MEXaHU3M 00pa30BaHMsI IUIUT, HECKOIb-
KO COBEPIIECHCTBYIOIIUICA B AETAISX IO MEPE CO3AAHMS PA3JIMYHBIX BUIOB ILTUT IO
3armpocam MOTPEOUTEICH.

Mexanuzm — 3T0 COBOKYIHOCTh ITPOMEKYTOUHBIX COCTOSIHUM M MPOLIECCOB, KO-
TOpbIE MPETEPIEBAIOT HAa Pa3HbIX YPOBHIX 00pa30BaHUs U B3aUMOJECHUCTBHUS UCIIONb-
3yeMble KOMIIOHEHTHI, BCIEJCTBUE YEr0 CO3JAI0TCS KOHKPETHOTO BHUAA JPEBECHO-
IUIMTHBIE MaTepuaibl. Y POBHU, HA KOTOPBIX IIPOUCXOAT NPEBPALICHUS JPEBECUHBI,
CBSI3YIOUIUX U JIPYTHX 100aBOK, OXBAThIBAIOT LIMPOKUIN CIIEKTP (PU3HUECKUX U XHUMHU-
YEeCKHUX SIBJICHUN U U3Yy4arOTCsl pa3IMYHbIMU 00JacTsIMU Hayku. B cuiy aToro noaxo-
Jbl K PEIICHHUIO BOIIPOCA OKAa3bIBAIOTCS JOCTATOYHO Pa3HOOOpPA3HbI — OT MEXaHHU3Ma



XUMHUUYECKUX PEAKIUNA O TEXHOJIOTUU M3rotoBiieHus. [Iopsaok moaxo10B MpUBEIEH
MPOU3BOJIBHO, TIOCKOJIbKY MPUOPUTETHOCTH B BHIPAOOTKE OOIIMX MPEICTaBICHUN 3a-
BUCUT OT IITyOWHBI MPOPAOOTKU M KOHIEMIMK OyAyIIUX cO3JaTesei Teopun oopas3o-
BAHUS APEBECHBIX IUINT.

Texnonocuueckuti noOxo0 BHA4YajJIE COCTOSJI B HWCHOJIL30BAHHUU OOIIMX 3HAHUMI
dbanepHOoro u OyMa)KHOTO TPOU3BOJCTB JJisi OOBSICHEHHUS MEXaHU3Ma 00pa30BaHUs
T, HakannuBanuchk (GakThl, OTpakarollue CBs3b BapbUPYEMbIX TEXHOJIOTHUECKHUX
(dakTOpoB ¢ mapaMeTpaMH IMOJTY4aeMbIX IPEeBECHBIX IIUT. OOBsICHEHHE CYIIHOCTU
IPOIIECCOB HOCHJIO YMO3PHUTENbHBIN xapaktep. [1o3xe Bo3HMKIA 3a1a4a (opManbHON
ONTUMU3ALIMK TIpoIlecca TMpeccoBaHus. Bo3HuKIa HE0OXOIUMOCTH (HOPMYIUPOBKU
KPUTEPHUS ONITUMATILHOCTH.

Kpurepnii onTUManbHOCTA — NPU3HAK, XapaKTEPHBIN MMOKA3aTeNlb PELUICHUS 3a-
Jlayy, MO0 3HAYEHUIO KOTOPOTO OLIEHMBAETCA ONTHUMAJIBbHOCTHh HAUJEHHOTO PELICHHS,
TO €CTh MaKCUMAaJIbHOE YAOBJIETBOPEHHUE MMOCTABICHHBIM TpeOoBaHUsIM. Bripakaercs
KOJIMYECTBEHHO Y U3MEHSIETCSA C BApbUPOBAHUEM MEPEMEHHBIX MOHOTOHHO, OTPAYKAET
Ipu 3TOM HauboJiee CyIIECTBEHHbBIE CTOPOHBI Mpoliecca. B kauecTBe Takoro rnokasa-
TEJIs MOXKET BCTYyNaTh, HAIPUMEP, MAKCUMYM IIPOYHOCTHU IUJIUTHI IPU MUHUMYME 3a-
tpar. nu muHMMu3aius smuccun Gopmanbaeruaa 1o 1 medee 4,0 mr/100 r a. c.
TUTUTBI, IPU MPOYHOCTH Ha M3rud He MeHee 25 Mlla.

[IpeccoBaHue MIUT COMPOBOXKAAETCS YIJIOTHEHUEM KOBpPA, YACTHUI] U BHYTPEH-
HEW X CTPYKTYPHI JJIs1 COJIMKEHUSI CTPYKTYPHBIX JIEMEHTOB, IJIOTHOTO MPUJICTAHUS
UX JpPYT K JpYry B MeCTax KOHTaKTa U 0Opa30BaHUs JOCTATOYHO MPOYHBIX CBS3EH,
yaie BCEro ¢ NoMOoUIbIo cBA3yromux. [loMrumo naBieHust U TeMneparypsl Kak o0si3a-
TEJIbHBIX YCIIOBUM MEPEX0Ja KOMIIOHEHTOB JIPEBECUHBI B BBICOKOXJIACTUYECKOE CO-
CTOSIHME, 3TOMY CIocoOCTBYeT mactudukanus. IddexT onpenensiercs BUAOM U J0-
neil mactudukaropa. Yaina Bcero BBICTYNMAET B KayecTBe IIacTU(UKaTOpa BojAa, a
TaKXe MPOJIYKThl AECTPYKIUH U HU3KOMOJIEKYJISIPHbIE COEAMHEHHUS NPEeBECUHBI. J{iis
JABII nmepeBox  BBICOKOMOJIEKYJISIPHBIX
KOMIIOHEHTOB B BBICOKODJIACTUYECKOE CO-
CTOSIHUE SIBJISIETCS HEOOXOIUMBIM YCIIO-
BHEeM. MeTonamu yCTaHOBJIEHUS YCIOBUU
JUJIS. MEKBOJIOKOHHOTO B3aUMOJEHCTBUS B
HayaJbHOM CTAIUM SIBIIACTCS mMepmome-
xanuueckuii ananu3 (TM-ananus).

Hcnons3oBanne TM—aHamu3za sBis-
€TCS MPOIYKTUBHBIM MOJXOJ0OM K U3y4e-
Huto oOpazoBanus JIBII. Ilponapka npu
pa3MoJIe CYIIECTBEHHO CHHMKAET T'PAaHUILY

&, %

| | | | |

100 150 200 250 T,°C TEMIIEPATYPHOTO Tepexoaa. Boxa cuiibHO
Puc. 1. TM—kpuBbie 00pa3iioB ApeBECHHBI yBeIMYHBAET Je(OPMHPYEMOCTh JpEBE-
COCHBI: 1 — IpeBecHHa B pauaibHOM Ha- cubl puc. 1. IloHsTHO, YTO QhusuUKO-

MIPABJICHUH; 2 — TO XK€, IPONapeHHas,
BIIAXXHOCTBIO 53 % (macmTad 1 : 5);
3 — mpomnapeHHas U BBICYIIIEHHAS

XUMUYECKUUl AHAIU3 OTKPHIBAET BO3MOXK-
HOCTD ITOJIONTH K TTIOHUMAaHWIO0 MEXaHH3Ma
obpaszosanwus JIBIT [1].



Pa3msiryeHrie MOBEPXHOCTHBIX COEAMHEHUN IPEBECHOIO BOJOKHA, a IMOBEPX-
HOCTH B OOJILIITMHCTBE CBOEM IMOKPHITA MPOAYKTaMHU JICCTPYKIIUH JIMTHUHA, HE00XO-
JUMO JUIS aiAre3MOHHOTO B3aWMOJCHCTBUS, IS XHUMHUYECKOTO B3aMMOJCHCTBHS
(GYHKITMOHATBHBIX TPYMIT U JUII HEOOXOAMMOIO KOHTAKTa BOJIOKOH, TOT/Ia KaK BTO-
pUYHAS KJIETOYHAS CTCHKA MPOJJI0JDKAST MIIH MOXET €Ilé HaXOUThCS B CTEKII000pa3-
HOM (u3nuecKoM cocTossHuU. [lomxon k m3ydeHuro mMexanusma obOpazoBanus [IBII
Ha OCHOBE PETYJUPOBaHUS (DU3MUECKUX COCTOSHHUN KOMIIOHEHTOB JPEBECHUHBI CITO-
COOCTBYET paCIIUPEHUIO 3HAHUI O MEXaHU3ME 00Pa30BaHUS TIJIHT.

[Tonxon k U3yueHUIo MexaHu3Ma 00pa30BaHus ILIUT PacCMaTPUBACTCS TAKXKE B
CBSI3U C U3YUYCHHEM HPOYECcO8 Npu 20pauem npecco8anull ¢ MOMBITKOW PaCKpPBITh UX
cyurHocTh. Ecnu Ha rpaduk mpeccoBaHUS MBICICHHO HAHECTH OCHOBHBIE MPHU Ipec-
COBaHUM Mpouecchl (pUC. 2), TO UX OTHOCUTENBHAS TPOJOJKUTEIBHOCTD BBIICIHT
camy OBICTPYIO CTaJMIO — YCTAHOBJICHHUE aAr€3MOHHOTO B3aUMOICHCTBUSI.

Anres3uro u3ydarot, moJyib3ysck ypaBHeHueM Jlronpe-lOHra mo cmaunBaeMocTH,
MepO KOTOpOH cily>KUT KpaeBoi yros 0. Haubonee nomynsipHa MosekyisipHas T€O-
pust agre3uu. CorjacHO el aare3sMOHHOE B3aMMOJEHCTBHE BO3HHMKAET MIHOBEHHO,
KaK TOJbKO MEX]y MOJSPHBIMU T'PYNIIAMU YCTAHOBUTCS HEOOXOJIUMOE PaCCTOSIHUE.
Ho cnenyer yuuTbiBaTh HEKOTOPOE BpeMs JUIsl MUTPALMU MOJIIPHBIX IPyHN APYT K
ApPYTY.

Ecnu ucxoauts u3 ouggysuonnoti meopuu adee3uu, To CIeAyeT yUUTHIBATh PU-
3MYECKOE COCTOSIHHE MOBEPXHOCTHOIO CJIOS CKIEMBAEMOro cyOcTpara (IOAJIOXKKH).
[ToBepxHOCTH €ro sl KauecTBa JOJDKHA HAXOIUTHCS B PA3MATYEHHOM COCTOSHHH.
ObecneynBaeTCsl MUHUMAIFHO HEOOXOIUMOU BIIAKHOCTBHIO WJIM BBEJICHUEM IUTACTH-
¢ukaropa, a BOBMOXKHO M BO3HHUKILETO W3 TPEBPAIICHUN KOMIIOHEHTa IPEBECHHBI
Ipu MOHWKEHHON Temmeparype. [ToMumMo cuil aare3nu MEXIy CBSA3YIOUIUM U KOM-
MOHEHTAaMH JPEBECUHBI MOXKET YCTAaHABIMBATHCS XMMHUYECKOE B3aUMOJICHCTBHE, OT-
HOCHUTEJILHO KOTOPOTo TpeOyeTCsl crielnaibHOe MOITBEPKICHHUE.

Puc. 2. I'paduk npeccoBanus JACII u
T, cxema IPOJIOJDKUTEIIBHOCTH MPOIiec-
\ COB: T, — YCTAaHOBJICHUE aJAr€3MOHHOTO
iy B3aMMO/ICHCTBUS; T, — OTBEPIKICHHE
CBSI3YIOIIETO; T, — CYIIKa (MCIIapCHUE
yJaJICHUEe Tapora3oBoit (asbl);
Top — O0IIAs penaKcanus; T, — NoJbEM
T YZAENBHOTO JIABJICHHUS; Ty — YIPECCOBKA
. . . \;4 OpuKeTa; Ty, Ty, T3, T4 — BBIICPKKA TUTAT
A B TIpecce MPHU CHIDKAIOIIEMCS JIaBJie-
5 = HUU; T, — TIOJIHOC BPEeMsI IPECCOBAHUS

UTto KacaeTcs OTBEPKIEHUS CBS3YIOIIETO, TO METOIBI U3yUYEHUsI OCHOBBIBAIOTCS
Ha BO3pacTaHUHU BSA3KOCTH, COKpAIICHUH YHciaa (YHKIHOHAIBHBIX TPYIII, POCTE
IIPOYHOCTH KJICEBOTO COCIWHEHUS, MOTEPU PacTBOPUMOCTH ojimromepa u Ap. CKo-
POCTh PETYIHPYETCS PACX0JI0OM JATCHTHOTO KaTaju3aropa U PeKUMOM IIPECCOBAHUA.
YacTHoli 3a/1aueli SBISIETCS COKpAIIEHUE BBIXOJa TOKCUYHBIX JICTYYHX COCAMHCHHM,
1151 hopMasbIeruAHBIX CBA3YIOMmMX — 3T0 3muccus CH,0.



B ycnoBusx mpeccoBaHMs NMPOMCXOAUT MEPEPACIPENEICHNE BIAXKHOCTU U 3TO
CKa3bIBAETCSI HA KAYECTBE IMPECCYEMOIr0 Marepuajia, B HEM MOTYT HOSIBIIATBHCS pac-
CJIOCHMS U TaK Ha3bIBaeMble My3bIpu. KapThHa JOBOJIBHO CIIOXHAasA, IOCKOJIbKY BJIara
B BUJIE [1apa U3 MIOBEPXHOCTHBIX CIOEB UIET BHYTPb, TAM KOHICHCUPYETCS U MPEIIST-
CTBYET OTBEpXKIEHUIO cBs3ytomiero. COpoc AaBieHHs TpPHU MPECCOBAHUU TpeOyeT
cOAJIaHCUPOBAHHOM CYIIKM C Y4ETOM Pa3BUTHUS MEKUYACTUUHBIX CBs3ei BO M30exka-
HUE PacCIIOEHUs] BHYTPEHHETO C0sl. Perucrpanus nociIoMHOW TeMITepaTyphbl U BIaXk-
HOCTH ITOMOTaeT «yBHUIETb» CHUTYaLMI0 MaccooOMeHa W PEryJupoBaTh PEXUM HE
TOJBKO IIPECCOBAHMS, HO WU IMOATOTOBKM KOMIIO3ULHH K TOPSYEMY IPECCOBAHHUIO.
Yuét MmaccoOMeHa SIBISIETCS BaKHBIM MOJAXO0/I0M K U3yUEHUI0 00pa30BaHUs TUIUT.

[IpeccoBanue nedopMupyeT 4YacTHIBI M KO BpPEMEHH pa3rpy3Kd IMpecca UxX
CTPYKTypa HE NPUXOAUT B PABHOBECHOE COCTOAHME. Hano ydyecTp BO3HUKIIME OCTa-
TOYHBIE HAMPSKEHU U 00YCIOBIMBAIOUIUE UX IPUUYMHBI, pa3padoTaTh MEPONPUATHUS
4TOOBI UX CHATH. CYIIHOCTh pellakcallud COCTOUT B MOJABMKHOCTH KPUCTAJUIUTOB B
CUJIOBOM II0JI€, IIEPEXOJEC UX B HOBOE IIOJIOKEHUE, COOTBETCTBYIOIIECE ITOIYYEHHOU
npeccoBaHuEM (popme. PEHTIeHOCTPYKTYpHBIM aHAJIW30M MOKa3anu (akT nepeopu-
eHmayuy Kpucmaiiumos B HOBOM PaBHOBECHOM COCTOSIHMM, KOIZla CBOOOAHBIE OT
OTPaHUYCHHUM JECTPYKTHPOBAHHBIMU aMOP(PHBIMH YYaCTKAMU KPUCTAJUIMTHI YKJa-
JBIBAIOTCS HOPMAJIbHO NPHWIOKEHHOMY HaNpspKeHH0. HarisaHol wmiumrocTpanuen
BO3MOYKHOCTHU Takou nepeopueHranuu s [ABII ciyxut usmenenue cmenensv nonu-
mepuzayuu (CII) xonoyennionozvl Ipu TOpsYeM TpeccoBaHuu Ha puc. 3. [lyHkTHP-
HBIM MUK cooTBeTCcTBYET KpucTtammraMm, a CII 6onee 1200 oTpakaeT Hanuuue CUIU-
ThIX (parMeHToB. OCTaTOYHBbIE HAMpPSHKEHUS OTPUILIATENIbHO CKa3bIBAIOTCS Ha CTa-
OWJIBHOCTH W3JeNui Mpu ciayxk0e. BecbMa NpOIyKTUBHBIM K M3YYEHUIO MEXaHHU3Ma
OKa3aJics MOJAXO0J C MO3ULUU XUMUU OpegecuHvl; U3HaUalbHas MH(OopMalus, Kacaro-
1ascs JIBYX OCHOBONOJIATAIOIIMX CTAIWM — pa3MoJia JPEBECHHBI U SBJICHUN NPU
ME)KBOJIOKOHHOM B3aUMO/IeiicTBUN — 0000111eHbI B MOHOTpaduu H. 5. Coneunuka [3].
[To orpannyeHHOCTH 00BEMA CTATHU BO3MOXKHO TOJIBKO YHOMSIHYTH HEKOTOPBIX aB-
TOPOB JUCCEPTALMMA, B KOTOPBIX AHAJIIM3UPYIOTCS BOIPOCHI, OTHOCSAILIUECS K U3MEHE-
HUSM OCHOBHBIX KOMITOHEHTOB
JPEBECUHBI, MPUHUMAIONINX aK-
TUBHOE ydacThe B 0Opa3oBaHUU
ctpykrypsl  JIBII, x yuwacturo
(YyHKUMOHAJIBHBIX TPYyMM, OCO-

(AJ(P)/AP)-10 "

= OEHHO T'eMUIIEIIIOIO3 U JIMTHUHA

U MOIUPUIMPOBAHUIO HX A

BKJIIOUEHHUsI B Mpoliecc oOpa3oBa-

0 200 400 600 800 1000 1200 ?l HHUAA. I[OKTOpa HayK HX HaCKe-
eB, [LII. Dpunbii, T.B. ConoBbé-

Puc.3. Iuddepennuanpbine KPUBbIE Ba, Kanauaatel Hayk A.Il. [wum-
pacripeneneHus npu GpakIuOHUPOBAHUN kuHa, [.W. Lapés, I'.E. I'anbnep,
XOJIOIEJUTIONIO3bI, BBIJICJICHHBIE U3 00pa3IOB: N.A. T'amoBa, H.B. Jlunues u Ap.
1 — ucxomHOTO JIpeBecHOro BojiokHa; 2 — JIBIT HayuHnbie myOnuKkamnum ux J0CcTa-

TOYHO AOCTYIIHBI.



Bxitang 3TOoro moaxoja CymecTBEHEH U SIBJISIETCS ONPEACHSIONIUM JJIs1 YPOBHSA
3HaHuM KoHIlAa XX Beka. [IpoOiemMa 3acimyXMBaeT OTAEIBHOIO PACCMOTPEHUS C I0-
3UIAH TOCJIEAHUX JAHHBIX O MEXAaHU3ME XUMUYECKUX PEAKIMA U CTPOCHUHU JINTHUHA,
C TIO3UIIMH JOCTIKEHUHN (DU3UKOXUMHH TOJIUMEPOB M CTPYKTYPhl MAKPOCKOTTUYECKHUX
Tel. M3ydaroT ¢ yCTAaHOBJICHUEM CTEXMOMETPUUYECKUX COOTHOIIEHUM, CKOPOCTH pe-
aKIMid B IIMPOKOM JUAINA30HE YCJIOBHM, MCHOIB3YIOT MeToasl Y@-, HK-
criektpockonuu, II1P, SIMP, Macc-CrieKTpOCKOMNMHU.

Hayunblie ucciieioBaHusl MpOBOJATCS, KaK MPaBUIIO, C UCIOJIb30BAHUEM MOOe-
Jlell — AeanbHBIX ((hOpPMYJIBI, YpaBHEHHS), MAaTepUATbHBIX, MBICICHHBIX U 1p. Ilep-
BOHAYAJIBHO COCTABIISIIOT ULIIOCHMpUpyioujue mooeiu, 9T00bl MBICJIEHHO TIPEICTAaBUTh
CUTYaLMIO JJIsl OCIEAYIOWIETO AETAIbHO M3y4eHUs. B dyacTHOCTH, COCTaBiIE€HAa MO-
nenb JICIT (puc. 4) w3 BocbMH JIpeBecHBIX vacTull [2]. BapuaHT g, 0, ¢ cOOTBETCTBY-
€T HOPMAJIbHOMY KJIEEBOMY COCIMHEHUIO, 8, 2 — OCJIA0JICHHOMY, 0, o — CBSI3YIOIIIEE
He paboTaer, 3 — pa3pymaeMomy penakcanueit. [lo ycinoBusiMm a > e > 0 u3-3a CHU-
JKAIOIIErOCs JAaBJICHUS MPECCOBAHUS IO MOJIOKEHUIO KOHTAKTUPYIOIIUX YaCTHII, TO-
Ke ¢ > 2. Mopenb 00bsICHAET BapradeIbHOCTh ITPOYHOCTH O MUKpoydacTkaMm. Oka-
3aJ10Ch, UTO CBSI3YIOIIEE MOKPHIBAET TOJIBKO TPETh IMTOBEPXHOCTH YACTHII, COOTHONIE-
HHUE HOPMAaJbHBIX U OCJA0JICHHBIX KJICEBBIX COCAMHEHHUM 3aBUCHUT OT Pacxojia CBS-
3YIOIIETO, @ MUKPOKOHTAKTBI YACTHUII 0€3 CBSA3YIOIIETO SIBISIOTCS Ae()EKTaMH.

Mamemamuueckum mooeruposaruem MPEACTABIACTCS BO3MOKHBIM PacCUYUTATh
JOJIF0 BCeX TPEX BUIIOB coenuHeHui. K coxkaneHuo, Mbl HE HAIUIM Crocoba MoJry-
YUATh COOTHOILICHUE KOHTAKTOB [IJI1 YMEHBIIAIONIUX MO MPOYHOCTA HOPMAJIBHBIX
KJICEBBIX COEAMHEHUM. Toraa Kak sl CO3JaHusl TOJTHOTO MEXaHU3Ma HYKHO y4€CTh
U YCIIOBUS KJIeeoOpa30BaHUSI U PEabHYI0 OPUEHTAIMIO YACTUIl U KOJUYECTBEHHOE
3Ha4YCHUE MPOYHOCTU B MUKPO3OHaX. Penaxcayuonunas modens U3 4ETHIPEX DJIEMEH-
TOB, COUETAIOIIMX W3BECTHBIC MoJenu MakcBena u KenbBuHa, MO3BOJISIET ONMMCATh
MIPOIIECC TIPECCOBAHMS KaK M3MEHSIONIYIOCS BO BPEMEHHM Jie(hOpMaITUIO COKATHS, pa3-
BUTHE OCTATOYHBIX JeOopMaIliii M COMTOCTABUTh 3TO C 0OOCHOBAaHHUEM PEKUMa TOPSI-
YEero MpecCcOBaHMUS.

Cpenu nmoaxo/10B K M3YYCHUIO MEeXaHW3Ma 00pa30BaHUs IPEBECHBIX IUIUT, H3rO0-
TOBJISIEMBIX CO CBSI3YIOIIUM, BaXXHO HE TOJIbKO BBISIBUTH COOTHOILIEHHE HOPMAJIBHBIX
U OCJIa0JICHHBIX KJICEBBIX COCIMHEHHM KaK MPHUCYIIUX BCEM JAPEBECHBIM ILTUTaM, HO

1 U U3YUYUTh CMPYKMYp)y Kieegoco COo-

- eOuHeHUs KaK TaKOBOTO, C SIBJICHUSIMH

~ . / - CMaYWBaHMS, aare3uH, KOIre3uH, IOJI-
e
0

3 TOTOBKOH MOBEPXHOCTH IPEBECHBIX

yacTull (MOJJIOKKHK) JUIsl KaueCTBEH-
HOTO KjeeBoro coenuHeHus. IlomHas
CXE€Ma paccMaTpUBAETCA KAaK COCTOSI-
11asi U3 JEBSATH CJIOEB, U KaXKIbIM CJIOMN
BIIMAET HA MPOYHOCTh. Meercs BO3-
MOXHOCTb YIPaBJISITh UX KAUECTBOM.
ITogxon K HM3roTOBISIEMOM MPO-
JYKIUU  TPEANoJiaraeT JOCTHKEHUE
CTaHIAPTHBIX TpeboBaHui. OpHAKO

-] ©2

L]

=

3

Puc. 4. Mognens pacnionoxenus yactuy B J{CII
(6bykBamMu 0003HAYCHBI KJICEBbIC COCTUHEHUS, U }-
pamMu 0003HAYECHBI IPEBECHBIEC YACTHIIBI).



OHM HE TIOJMEHSIOT HEO0OXOMMMOCTH 00Jiee IIUPOKOTO YCTAHOBICHUS TEXHUKO-
HKCILTYyaTAllMOHHBIX XapaKTEPUCTUK, OCOOCHHO B CBSA3U C paclIMpeHUEeM oOiactei
UCIIOJIb30BaHUSL JPEBECHBIX IUIUT. [l0JI€3HO OLIEHUTH Oose08eyHOCMb Mamepuand,
BO3MOXHOCTh YTHJIM3AIMU IOCJIE CPOKa HCMHOJb30BAaHUS, YCTOMYMBOCTh K CpellaM
CIIykObl. 371€Ch XOpOIIO ObI JIsl JHOOBIX MOAU(MDUIIMPOBAHUN OLIEHWBATH KMHETHYE-
CKYIO0 MPOYHOCTb, JIOJITOBEYHOCTh, OMOCTOMKOCTh W TMOXAPHYIO OMAacCHOCTb, €CIU
JIPEBECHBIC TUTUTHI NPEIHA3HAYAOTCS ISl TPAHCIOPTHBIX CPEICTB U CTPOUTEIHCTBA.
B 3T0#1 cBSI3M HY)KHO M3YYUTh YCKOPECHHBIMH METOIaMHU BIIUSTHUE MOIUDUIIMPOBAHUS
Ha COXPaHHOCTh JOCTUTHYTHIX CBOMCTB BO BpeMmeHHU. ClieyeT pacCMOTpETh JiBa ac-
niekta. [IepBrIif CBA3aH CO CTEMEHbIO HAAEKHOCTH MOIU(DHUIIMPOBAHUS B OKUIAEMBIX
yCIOBUSIX cykO0bl. Hanmpumep, NOBBIIIEHHAS! BIIa)KHOCTh CPEJIbl WU MPSMOE BO3/ECH-
CTBHE BOJIbI MOTYT BbI3BATh THMAPOIUTUYECKUI pacaa MoauduKaTopa U HapylIeHUE
€ro CBsI3eH ¢ BEIIECTBOM JIPEBECUHBI, MOJU(PUKATOP MOKET MUTPUPOBATH U yIANATh-
csi. Kpome Toro moaudpukaTop MOXKET MOABEPraThCs U3MEHEHUSM, PE3KO U3MEHSTh
KHCIIOTHOCTh CPEJIbI U CIIOCOOCTBOBATh CTAPEHUIO KOMITIOHEHTOB JIpeBeCUHbI. BTOpoii
aCIEKT CBSI3aH C OLEHKON COXPAaHHOCTH OCHOBHBIX CBOWMCTB IuMT. lIpemnaratoT yc-
KOPEHHOE CTapeHUE MPOBEPATh MEPUOJUYECKHM BOJIOIOIIIONIEHUEM, 3aMOpPaKUBa-
HUEM 00pa3IoB, UX CYIIKON MpPH HarpeBaHWU. DTO OYEHBb KECTKOE UCIBITAHHUE, KO-
TOPOE TTOKAXKET CHIXKEHHE OCHOBHBIX CBOMCTB B TOM YHCJI€ KOHTPOJIBHBIX 00pa3IloB.

N3BecTHOE ompeAeneHue AOJTOBEYHOCTH MAaTE€pUaliOB Pa3JIMYHOM MPUPOIBI,
npennoxennoe C.H. )KypkoBbIM, OCHOBaHO Ha KMHETUYECKOW KOHUEMIMUA MPOYHO-
CTH, COTJIaCHO KOTOPOM pa3pylleHUE paccMaTpUBAETCS KaK HAKOTUICHUE HapyIICHUM
BO BPEMEHU U MO/l BIUSHUEM MPWIOKEHHBIX HaNpspkeHuil. Gopmyria, KOTopasi Hasbl-
BAETCS 3aKOHOM J0JIrOBeYHOCTH JKypKoBa, cleayromas:

Up—vop
Ty =Tp e kT

rie, Ug — Heprus akTMBaIuy mpoiiecca paspyiieHus, K — mocrosiHaas bonpimMana.

Ecnu cTpyKTypHO-4yBCTBUTENBHBIM KOAP(GUUUEHT (Y) MPUPABHATH K HATHYUIO
ne(EeKTOB B KJIEEBbIX COCIUHEHUSX, TO MPEICTaBUTHCS BO3MOXKHBIM pacCUUTATh IO
HOPSAJIKY BEJIMYUH JOJITOBEYHOCTS (Tp) MOAMGMHUIIMPOBAHHBIX IUIMTHBIX MAaTEPUAIIOB B
IIepEeMEHHBIX HarpshkeHus (6p) 1 Temneparype (T).

YnoMsHyThI€ OJIX0bI HE PACKPBIBAIOT CaMO COZAEpXKaHHE MEXaHU3Ma 00pa3o-
BaHMUs IPEBECHBIX IUIUT, HO YKa3bIBAIOT HEKOTOPBIE ACHEKTHI JJISI PA3BUTHS HAYYHOI'O
HamnpaBlieHus, Uid Oosee TIyOOKOro MCHOIb30BaHUSI HAKOIJICHHBIX 3HAHUH, YTOObBI
BpEMsI CTAHOBJICHUSI HAyKH O IPEBECHBIX IUIUTAaX HE OCTABAJICS Kak «BpeMs, KOrjaa
Onaroe >keaHue «UATH BIIEPEN» BO MHOTO pa3 MPEBBIIIATI0 3HAHUE TPEIMETaY.
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YK 674.81
IIpousBoacTBo ApeBecHbIX IIUT U paHepsl B 2024 roxy

AL Hlanawos*
'40 «BHUHPEB»

Ilpusedenvl danHvle 0 COCMOAHUU U NPOSHO3€e PA3BUMUS NPOU3BOOCMBA Opesec-
Holx naum u ganepwvl 8 Poccuu. Coobwaemces 06 06vémax npoussoo0cmea OpesecHbix
naum u gawnepsl 8 pasHvix pecuonax Poccuu, pacnpedenenuu enympenne2o nompeo-
JIeHUs1, umMnopma u skcnopma npooykyuu. Hazeanwr npouszsooumenu obopyoosanus
npoU3800CMEa OPeBeCHbIX NAUM, CHOCOOHbIE 3AMEHUMb HA PbIHKe NPOOYKYUIO e8pO-
netcKux gupm.

KiroueBblie c10Ba: IpOU3BOJACTBO JIPEBECHBIX IUIMT, NPEBECHOCTPYKEUHBIE IUINTHI,
JPEBECHOBOJIOKHHUCTHIE TUIUTHI, (haHepa.

K navany nBaanateix roaoB B Poccum B3ameH 225 IHHUN IPEBECHOCTPYXKEY-
HBIX TUTAT U IpeBeCHOBOJOKHUCTHIX T (/IBII), padoTtaBmux 8 CCCP, moctpoeHs
JIECATKY HOBBIX JIMHUHM Ha 0a3€ COBPEMEHHBIX TEXHOJOTHUM 00IIel MOIITHOCThIO OoJiee
12 mis. M*/rof 1o IPEBECHOCTPYKEUHBIM TUIUTaM U 850 MITH. m*/ rox mo JIBII.

B cBsi3M C mpakTUYECKH 3aKpbITUEM PBHIHKOB cObiTa B EBpony u CeBepHylo
AMepuKy Tocje Havyalla CelMaibHOM BOeHHOU omnepariu B 2022 1., 00bEMBI Tpou3-
BOJACTBA IUIUT CHH3HIIACH 0. IPEBECHOCTPYKEUHBIX rmuT — 10,3 M. M° / rox
(-9.,6 %), ABII — 650 mua. M° / rox (12 %), 0QHAKO, IO Mepe aJaNTalii IPEApH-
ATUM K U3MEHUBIIUMCS YCIIOBUSM COBITa M JIOTUCTUKH, B 2023 T. YBEIUYWIHNCH 10
IPEBECHOCTPYKeuHbIM TummTam 10 11,6 mua. M° (+11,3 %), mo JABIT o 703 M. M°
(+6,7 %). Takoii poct 00BEMOB BbIyCKa apeBecHbIX UT B 2023 1. (Tabm. 1) Taxxke
ObLIT OOYCIJIOBJIEH YBEIMYEHHEM MPOU3BOJCTBA MEOENU B HaTYpajIbHOM MCUMCIIECHUU
POCCUMCKMMU TPEANPUATUIMHU, CTPEMSIIUMHUCS 3aHATh OCBOOOIMBIIYIOCS HULIY TO-
CcJie IPEeKpalleHHs] TOCTaBOK M3 HEJIPY>KECTBEHHBIX CTpaH. Jloysi uMmopTa Ha phIHKE
MeOenu B Poccun B 1eHEXHOM BhIpakeHUU cHu3mwiach ¢ 41 % B 2019 1. 1o 23 % B
2022 1. [2].

OOBEMBI IPOU3BOJICTBA APEBECHBIX MIUT U ¢aHepsl B 2024 r. yBETUUYWIHCH
TosibkO Ha 1 % (Tabm. 1), uro oOycioBneHo ucuepnanueM 3G deKTa OT COKpaIICHUS
UMITOpTa MeOEH, a TaKXKe TMOBBIIIIEHUEM KIItF0oueBOW cTaBku lleHTpanpHOro OaHka u
MaJICHUEM CIIPOCa HA BTOPUYHOM PBIHKE JKUJTbS.

Tabnuua 1 — [Ipou3BoACTBO IpeBecHbIX MIUT U ¢anepsl B Poccun

Tun npoayKian Ennunia OOBEMEI 110 TOHaM
m3mepenust | 2020 | 2021 | 2022 | 2023 | 2024 | % 24/23
JIpeBeCHOCTpY)KE€UHbIC TUIUTHI U
TJTUTHI IPEBECHBIE M3 OPUEHTUPO- MJIH. M° 9,9 114 | 10,3 | 116 | 11,7 | +10%
BAaHHOU CTPYXKKH
JpeBEeCHOBOJIOKHUCTBIE TITUTHI MIH. yei. > | 650 | 640 | 649 | 703 | 712 | +1,0%
Ddanepa TBIC. M° 4210 | 4500 | 3300 | 3265 | 3486 | +1,0%
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Pacnipenenenvie mpous3BOACTB APEBECHBIX IUIAT U (haHEPHI IO TEPPUTOPUHU CTPa-
HBI MIPUBEJICHO Ha PHCYHKE. JI[peBECHOBOJOKHHUCTBIC IIMTHI (PUCYHOK, 0) BBIyCKa-
I0TCSl, B OCHOBHOM, B llenTpansHom u IlpuBomkckom PenepanbHbix Okpyrax, a
takxke B Cubupu u Ha CeBepo-3anajne. J[peBeCHOCTpYKEUHbIC IUIMTHI (PUCYHOK, a)
MpEeUMYIIECTBEHHO Mpou3Bo AT B IlenTpansuom denepanpsaom Okpyre (6osnee 50
%), B CeBepo-3anannom u [IpuBomkckom Okpyrax. [Ipou3BojcTBO (haHEephl MPaKTH-
YECKM PaBHOMEPHO pacrpeaeneHo no Tpém okpyram: Cesepo-3anagHomy, [IpuBomk-
ckomy u LenTpansHomMy (25...30 %); ocTanrroe B a3UaTCKOM YaCTH CTPAHBI.

0

a Crbmpe- ) Cubupckui
i Ypanbckuit

VYpansc-

KHUH

-

IIpuBomxck
ni

Cesepo-
Samna Hbli

TOsxHbIi _/

Pucynok. O0bEMBI MPOM3BOACTBA JpEeBEC-
HOCTPYK€UHBIX IUIMT (a), JApPEBECHOBOJOKHH-
CTBIX T (6) U ¢aHepsl (6) Mo (deaeparTbHbIM

OKpyram

6 . DancHeBOCTONH..
Cubupcrui

|

KOt

CrpykTypa OanaHca MPOU3BOJCTBA U TOTPEOJICHUS APEBECHBIX IUTUT U (haHEPHI
B 2024 . npuBeaeHsl B Ta0J. 2 [1]. AHaau3 nNpuBeACHHBIX JAHHBIX MOKA3bIBACT, UTO
B YCIIOBUSIX 3aKpbITHs PHIHKOB EBpornbl u CeBepHON AMEPUKU OCHOBHBIMU HalpaB-
JICHUSIMUA DKCIIOPTA JUIsl POCCUMCKUX MPOU3BOJIUTENEH JPEBECHBIX IUIUT SIBISIOTCA
ctpansl CHI', Typuusa u Kurait. g npousBoauteneid panepsl, y KOTOpbIX B Heaa-
JEKOM MPONUIOM 00BEM 3KcopTa 10xoaui 10 50 % oT 00bEMOB MTPOU3BOJICTBA, /10
cux nop ectb noctaBku B CIIA u Erurner.

[TepcrieKTHBHBIMY HAIIPaBIECHUSIMU IKCIIOPTA APEBECHBIX IUTAT U (DaHEpPHI OCTa-
forcs Oxnast u FOro-socrounas Asust, Unaus u Adpuka. OCHOBHAs Haekaa B €ro
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peanu3anuy Ha 3alyCcK Ha MOJIHYI0 MOLIHOCTBH ToproBoro mytu «Cesep—IOr». Ilep-
CIEKTUBBI JAJTbHEHIIEr0 pa3BUTHs TI100aTBLHOTO PhIHKA APEBECHBIX MIUT B Poccun,
BKJIIOYAIONIETo cepbl MX MPOU3BOJICTBA, COBITA, MPUMEHEHUS] U YTUIU3AIMH, BO
MHOTOM OyJZIeT 3aBUCETh OT 00ECIEUEHHOCTH CYIIECTBYIOLIUX MPEANPUATUNH 000py-
JIOBAaHUEM U 3aMMYaCTAMHU, a JIsl BHOBb CO3/IJaBAEMbIX — OT TOCTABOK KOMITJIEKTYIOITUX
TEXHOJIOTUYECKUX JIUHUMH.

Tabnuna 2 — bananc npou3BoACTBa M MOTPEOJICHUSI IPEBECHBIX IUIUT U (PaHEphl B
Poccuu B 2024 rony

THrL T Hpous- | /ooy | BHyTperiee | Sxcnopr

Crpansl, %
BOJICTBO norpedsieHne | (OIeHKa)

Kazaxcran — 40
Aszepbaiimkan — 15
Tamxkukucrag — 11
,Z[peBeCHOCpr)Ke‘I;H)Ie 117 B 9.5 2.2 KI)IpI‘E)ISCTaH -9
IUTATHI, MJIH. M Kuraii — 3
Mownromus — 3
Typrus — 3
ITpoune — 14

Kazaxcran — 47
Azepbaiimkan — 23
Tamxukucran — 8
Typuust — 7
Keipreizcran — 6
ITpoune — 9

50
712 benapycs, 697 65

Kuran

JIpeBECHOBOJIOKHUCTHIE
2
IUIATBI, MJTH. YCII. M

Eruner — 27
Kwuraii — 18
Typrus — 15
CIIA - 14
HO.Kopes — 6
Kazaxcran — 4
Wzpaunns — 4
[Tpoune — 12

danepa, MITH. M° 3,486 - 1,836 1,650

[Tocne yxoma w3 Poccuu TpaguIMOHHBIX IMOCTaBIIMKOB 00OpYAOBaHUS
«Siempelkamp» u «Dieffenbacher» mx MecTo BIIOJTHE MOXKET 3aHATh KHTaMCKas
dbupma «Yalian», xotopas c¢ 2017 r. wusroroBmwia Oonee 120 KOMILIEKTOB
o0OpyZOBaHUSl /I BBHINTyCKA JPEBECHBIX IUTUT Ha 0a3e HENMpPEpBIBHBIX MPECCOB.
[[IuprHa U3rOTOBISIEMBIX IUTUT HA TUHUAX (GupMbl «Yaliany cocraBiser 4...9 ¢yToB,
wm 1,22...2,74 M, nnmuHa "HenpepwsiBHOTO mpecca oT 20,1 mo 69,0 M. MoutHoCTb
TEXHOJIOTHYECKHX JIMHUNA MOXeT coctaBisTs oT 300 1o 3100 m%/cyr. O6opymoBatue
¢bupmel «Yalian» padoraet u B Poccuu. «Kronospan» B 2021 r. 3amyCTHII JIMHUIO 110
npous3BoacTBY MDF (1peBeCHOBOJIOKHUCTBIE MUIATHI CPEIHEN TUIOTHOCTH, OT aHTJL.
medium density fiberboard) wmomHOCTEIO 600 THIC. M/ron B T. JIIOAAHOBO
Kanyxckoit obnactu. Briepebie ¢ MOMeHTa co3/iaHus oTedecTBeHHbIX JuHul «J{CII-
25» u «JIBIlc» B Poccun pa3paboTaHa, M3roToBJI€HA U MyIIEHAa B 3KCILUTyaTallMIO B C.
Yactele (IlepMckuil kpaii) komriuiekTHass jguHusg 1o npousBoacTBy OCII (mut
JIPEBECHBIX U3 OPUEHTUPOBAHHOMN CTPYKH) MOIIHOCTHIO 15 ThIC. m°/rox. Kommanus
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«Heormapma» u KpacHOKaMCKHII pPEMOHTHO-MEXAHMYECKUH 3aBoj pa3padoTana
. 3

obopynoBanue auHUKA MomrHOCTRIO 15, 30, 45 m 60 ThHIC. M/TOm Ha 0ase

OJTHOTIPOJICTHOTO TIpecca MePUOUIECKOT0 JSUCTBUS C TEPMOMACIISIHBIM 00OTPEBOM.

Jlurepartypa:

1. Jlunckuii B.A. Cutyauus Ha SKCIOPTHBIX PBIHKAaX IUIMTHOW M (paHepHOU
npoaykuuu //  WmmrocTpalliOHHbIE MaTepHalibl K JOKJIaay B paMkax 26-ro
[leTepOyprckoro MexayHapOAHOro JjeconpombiinuieHHoro Gopyma 09—10 oxTsabps
2024 r. Pexum jgocryma: https://alestech.ru/library/seminar-material ?id=340,
cBOOOIHBIN (naTa obpamenus: 20.02.25 r.).

2. lllanawos A.I1. Bo3MOXHOCTb pa3BUTHS PbIHKA JIPEBECHBIX IJIUT B Poccuu
// CocTosiHME U MEPCHEKTUBBI Pa3BUTHUS MIPOU3BOJCTBA JAPEBECHBIX IUIUT U (haHEphI:
Matepuainsl 27-ii Beepocc. HayuH.-nipakTuy. KoHGepenuuu 13—-14 mapta 2024 roga /
[Tox pen. E.Il. 'myToBoii. banabanoso: U3n-Bo « BHUMJIPEB», 2024. C. 3-12.

VJIK 006.065

IIpakTHKa OLIEHKH COOTBETCTBHUS NMPOAYKIUH TEXHHYECKUM TPeOOBAHUAM HA
AepeBoo0padaThIBAIOIIMX NpeanpusaTuax orpacau Pecnydauku besapyce

IO.B. Jloiinun®, U.M. I pomeel, KU T apymbkol, E.B. ﬂyﬁodeﬂoeaz,
A.H. Bonkosuu®, A.H. Maxons', H.C. Kapnywenko®
' 04O «Bumebckopesy
YO «BI'TY»

3 Konyepn «BennecGymnpomy
* VO «BI'TY»

Cmamus nocesaujaemcs ONbIMy U NPeosloNCeHUsIM N0 KOHMPOJIIO Kauecmea ope-
BECHbIX NAUM, HAKONIEHHbIX UuchvlmamenvHvimu yenmpamu Pecnyonuxu Benapyce;
MEeXHU4eCKOMY HOPMUPOBAHUIO U NOOMBEPHCOCHUIO COOMBEMCMBUs. NIUMHOU Ope-
B€CHOU NPOOYKYUU MEXHUUECKUM MPedOBAHUAM MeHCOVHAPOOHBIX, MeHC20Cy0apCm-
BEHHBIX U HAYUOHANLHBIX CMAHOAPMOS.

KurueBblie c10Ba: TEXHUYECKOE PETYJIMPOBAHUE, CTAHAAPTU3ALMS, CTAHAAPT MEXK-
JYHApOJHBIM, CTaHAAPT EBPOINEHCKUN, CTAHAAPT MEXKTOCYJIAPCTBEHHBIN, CTaHIAPT
HAIIMOHAJIbHBIN, KOHTPOJIb Ka4€CTBA, JINCTOBBIC IPEBECHBIC MATEPHUATIBI.

«Kauecmeo — 00noepemenno u Koneunwlii peyiomam, u nyms. Imo Hawi
OCHOGHOIL pecypc HapAOdy ¢ mpyooJiooduem, UHMea1eKmom U OUCYUNIU-
HOIl, O1a200apsa KOMOPBIM Mbl HCUEEM 6 HE3AGUCUMOU CIPAHEe 60NPEKU

OecnpeuedeHmHuoMy 0aBIAEHUID. .. »

IIpesunent Pecnny0iuku benapyes A.I'. Jlykamenko 23.01.2025 na ue-
PEMOHHH BpY4YeHHsI CHMBOJIOB ['ocy1apcTBEHHOr0 3HaKa Ka4yecTBa

PecnyOnukanckoit mporpammoii «KauectBo 2021-2025», pa3zpaborannoit ['oc-
crannaproM Pecny6nuku benapych, onpeeneHsr:

— obecrieueHre GopMUPOBAHUS 00s3aTEIbHBIX TPEOOBAHUMN K MIPOAYKIIUHU C YU é-
TOM MHTEPECOB HALIMOHAJIBHBIX U3TOTOBUTEIIECH;
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— pa3BuTHE MHGPACTPYKTYPHI OLIEHKH COOTBETCTBUS (HUCIBITaTEIbHBIE JTabOpa-
TOPUH, OPTaHbl MO CePTUDUKALIIN);

— peanu3anus MEpONPUATUH IO 3aIIUTE BHYTPEHHETO PHIHKA;

— IUIAHUPOBAHMUE U pa3pabOTKa MEKIOCYJapCTBEHHBIX M HAIMOHAJIBHBIX CTaH-
JIapTOB HA OCHOBE MEPENOBBIX MEXKIYHAPOAHBIX U PETMOHANIBHBIX;

— Y4YacTHE CHEUHUAIUCTOB B ACATEIbHOCTH HALMOHAIBHBIX, PETHOHAIBHBIX M
MEKIYHAPOJHBIX TEXHUYECKUX KOMHUTETaX IO CTaHAAPTU3ALMH, MPEIOCTABICHUE
cyOcuanii OpraHn3anysaM Ha BO3MEIICHHE YaCTH PacXo0B MO pa3paboTKe U IKCHEp-
TH3€ MEXKIOCYJaPCTBEHHBIX U FOCYAApPCTBEHHBIX CTAaHAAPTOB;

— OLICHKA PE3YJIbTATUBHOCTH U 3(PPEKTUBHOCTU CUCTEM MEHEIKMEHTA, TEXHUK
KAaueCTBa;

— IIPOBEJICHUE PECTyOJIMKAHCKUX KOHKYPCOB B 00J1aCTH KaueCTBa;

— MOBBIIIEHUE KOMIIETEHTHOCTH BBICIIETO PYKOBOJCTBA, PYKOBOJIUTENEH U CIle-
[IUAJIMCTOB B 00JacTU KayecTBa, 3PPEKTUBHOTO MEHEIKMEHTA, MOBBIIICHUS PE3Yib-
TaTUBHOCTU U 3((PeKTUBHOCTU pabOThl MepcoHana, TpeOOBaHUI OTpacieBBIX MPO-
rpaMM HOBBIIIEHHSI KaU€CTBAa U KOHKYPEHTOCIIOCOOHOCTH NPOAYKIIMHU U JP.

Opranuzanuu koHiepHa «bemnecOymnpom» (darnee — Konyeprn) cOBEPILIEHCT-
BYIOT CHUCTEMbI MEHEI)KMEHTA KaueCTBa B COOTBETCTBUH C TPEOOBAHUAMHU MEXK]IyHa-
poIHbIX cTraHaapToB. [IpoBoauTcs oOydeHue CIENUANINCTOB U PYKOBOJACTBA MpeE.l-
OPUSATUN TIO CHUCTEMaM MEHEIKMEHTa, d)PEKTUBHBIM HHCTPYMEHTAM M METOJIaM
YIPABJICHHS] Ka4€CTBOM; PELIAIOTCS BOMPOCHI MOBBILIEHUSI Ka4eCTBA U KOHKYPEHTO-
CIIOCOOHOCTH MPOAYKIMHU (BKJIIOYAIOTCS B OM3HEC-TUIAHBI PAa3BUTHSI OpTraHU3AIIMiN);
pa3pabaTbIBaeTCsl CHCTEMa MOTHMBALIMM U BOBJICUEHUS TMEPCOHANA B YIYUIIEHUE CHC-
TE€MbI MEHEXKMEHTa KauecTBa. O0s13aTenbHO npoBeAeHue «/[Hel kauecTay.

B 2024 r. KoHuepH MHALMUPOBAN MPOBEACHUE KPYIVIOTO CTOJIa IO BOMNPOCAM
CTaHJapTu3aluu aepeBooopadbotku ¢ yuyactuem [occranmapra, benl UCC, BI'LIA,
Caynkoro HCMC, YO «bI'TY», npeacraBureseil opraHu3anuidi MpOMBIIUIEHHOCTH,
yiieHoB TexHuueckux komutetoB TK BY 39 u TK BY 23.

Y4acCTHUKH KpPYTJIOTO CTOJIa paCCMOTPENIA aKTyalbHbIE BOIPOCHI TEXHUYECKOTO
HOPMUPOBAHUA U CTAHAAPTU3ALMU B OTPACIH, B T. Y. [10 UCIIBITATEIIbHON AEATEIbHO-
CTH, 00€CIIEUCHHIO PEANPUATUN COBPEMEHHBIMH CTaHIapTaMu Ha MPOAYKLIHIO U Me-
TOJIbI UCTIBITAHUH, OTIBIT PAOOTHI TEXHUYECKUX KOMUTETOB OTPACIH, JTYUIINX CIICIHa-
JIMCTOB OTPACJIH 110 CTaHAAPTU3ALMH U JIP.

Y4acTHUKHM KpYTJOro CToja OTMETHIM BBICOKUWA OpraHU3alMOHHBIN YpOBEHb
MEpOTPUATHS, KOTOPBIN OINpeAesuics MOAIEPKKON pyKOBOJACTBa KOHIlepHa U [oc-
CTaHJIApTa; aKTUBHOCTh KOHILIEPHA, NPEANPUATUN U OpraHu3alnuil orpaciu; I'occran-
JapTa mo pa3paboTKe U BHEAPEHUIO B MIPAKTUKY COBPEMEHHBIX CTaHJAPTOB HA OCHO-
BE MEKIYHAPOIHBIX; LIEJICHANIPABICHHYIO padOTy KOHIIEpHA U MPEANPUATHIA OTpaciiu
B YCJIOBHSIX CAHKIIMOHHOTO JABJICHMS MO pa3pabOTKE U BHEIPEHUIO HOBBIX MHHOBA-
[IMOHHBIX UMIOPTO3aMEIIAIONINX U3AEUi U3 JpEeBECUHBI; obecriedeHue npodeccro-
HaJIbHO-OPHUEHTHUPOBAHHOM MOJITOTOBKU MHXKEHEPHBIX KaJpPOB U JIp.

YYacTHUKH KpYTJIOTO CTOJIa PACCMOTPENM W YTBEPAWIM PEKOMEHJALUWU IO
00EeCIeUeHNI0 BBICOKOTO KaueCcTBa U KOHKYPEHTOCIIOCOOHOCTH MPOAYKLUUU U YCIYT
M0 UCTBITATEIHOM AESITeNbHOCTH, OpraHu3aluuu QpuimanoB kadeap Ha MpeanpusITH-
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ax u Ap. [IpennoxxeHo mpoBOAUTH KPYTJIbIE CTOJBI MO aKTyaJlbHBIM IpobieMaM OT-
paciu eXeroiHo.

VYkazom [lpesunenra Pecnyonuku benapyce Ne 31 ot 17.01.2025 r. «O nsitu-
JIETKE KayeCcTBa» OJHOM M3 IJIaBHBIX 3a7a4 OIMpPEACNIEHO «COBEPIIEHCTBOBAHUE KOH-
TPOJIsi KauecTBa, HAapallMBaHUE HKCIIOPTa U COOTBETCTBUE XapAKTEPUCTHK TOBAPOB
pacTyIIUM 3aIpocaM MOTpeOuTenei.

Texnuueckoe perynupoBanue B pamkax EADC gano ummnynbc pa3BUTHIO CTaH-
JNapTU3alUU U TEXHUYECKOMY HOPMUPOBAHMIO HA MPUHLMUIIMAIBLHO HOBOM 3aKOHO/a-
TEIbHOU 0a3e, MPUOPUTETOM KOTOPOU CIYKUT MPUMEHEHHUE MEKTYHAPOIHBIX U MEXK-
rOCY/IapCTBEHHBIX CTAaHAAPTOB MPHU pa3paboTKe TEXHUUYECKUX PETIIAMEHTOB U HallMO-
HaJbHBIX CTAaHAAPTOB.

JlepeBooOpabathiBaroiias MpoMBINUIEHHOCTh PecnyOnnku benapyce — coctas-
Has 4acTh JIECHOIO KOMILIEKCA CTPaHbl, COCTaBIIAIOMIAs OKOJIO 2 % MpOM3BOJICTBA
oOpabaThIBaroIIel MPOMBIIIIEHHOCTH U OCYLIECTBIIAIONIAs IepepabOTKy IPEBECUHBI,
IPOU3BOJCTBO U3JIEINIM CTPOUTENBHOIO Ha3HAYCHMsI, MeOeNn, N3N X0391CTBEH-
HOTO U KyJIbTYPHO-OBITOBOTO Ha3HaueHus, Oymaru, kaproHa. [IpuopurerHeimu 3aia-
4aMH JepeBo00padaThIBAOLIEH IPOMBIIIIEHHOCTH SIBIISIOTCS:

— CHIDKEHUE 3aTpaT Ha MMPOU3BOACTBO U PEATU3ALMIO IPOIYKIIUN U TOCTHKCHHE

ONTHUMAJIBHOTO COYETAaHMsI «LEHA-KA4eCTBO» 3a CUET TEXHOJOTHYECKOIo Iepe-

OCHAILIEHHUS] IPOU3BOJICTB;

— COKpAIllEHHE OTXOJI0B U MOTEPh B POLIECCE MTPOU3BOACTBA U XPAHEHUS;

— UCIOJIb30BAaHUE BTOPUYHBIX PECYPCOB U SKOJIOTH3ALUs TPOU3BOCTB;

— COBEPILIEHCTBOBAHKNE CUCTEM MEHEI)KMEHTA KauecTBa;

— yHU(UKALKA TEXHUYECKMX HOpMAaTUBHBIX MpaBoBbiX akToB (THIIA) ¢ TpebGo-

BaHUSIMU COBPEMEHHBIX MEXITYHAPOIHBIX CTAHAAPTOB.

KoHLepH OCylIEeCTBISIET COINIACOBaHHYIO (DMHAHCOBYIO, MHBECTULIMOHHYIO H
IPOU3BOJICTBEHHYIO MOJIMTUKY B cepe MpOM3BOACTBA U pEaTU3aLUU MPOTYKIUU
JIECHOM, JepeBo00padaThiBAKOINEl M HEJII0JI03HO-0yMAaKHOW NPOMBINIJICEHHO-
cTi. KOHIEPH OCYyIECTBIISIET HEMOCPEACTBEHHOE YIIPABIECHUE NIPEANPUATHIMHU, BbI-
nyckatomumu 0onee 140 BUAOB MPOAYKIIMU C Pa3IMYHON TIIyOMHOU mepepaboTKu
JIPEBECHOTO CBIPBS.

[Tpon3BOACTBEHHBIE MOIIHOCTU MNPEANPUATHN KOHIIEPHA OPUEHTUPYIOTCS Ha
peaNbHBIN CIPOC BBIMTYCKAEMOU MIPOIYKIIMK HAa BHEIIHEM U BHYTPEHHEM pPhIHKE, MPO-
U3BOJICTBO IKOJOTMYECKU d(PPEKTUBHON MMIOPTO3aMELIAIONIEH MTPOTYKIIUH, YBEIU-
yeHue skcnopra Ha 21...25 % k 2025 r. BbIxoa Ha MOJIHYI0 MOIIHOCTh MOJECPHU3U-
POBaHHBIX TIPOU3BOJICTB B JIepeBOOOpadATHIBAIOIICH U 1EIJITI0I03HO-0YMaXKHOU TIPO-
MBIIIJICHHOCTH MO3BOJIUT YBEIUYUTH C 42 % 10 60 % npoaykuuu riry0okoi nepepa-
OOTKM JPEBECHHBI U 3aMEHUTH IKCIOPT APEBECHOTO ChIPhSl MPOIYKLIHUEH C BBICOKOU
100aBJIIEHHON CTOMMOCTBIO. [I[pOEKTHBIM U CTPOUTEIBHBIM OPTaHU3ALUSAM MTOPYUEHO
B 00s13aTE€TLHOM TOPSIKE UCIIONB30BaTh 10 80 % MPOAYKIIMK OTEYECTBEHHOTO MPO-
M3BOJICTBA JUJISl PEAJIM3ALMH IPOEKTOB, B T. Y. U3/I€JUS CTPOUTEILHOTO HA3HAYEHUS U3
JPEBECUHBI.

Co CTOpOHBI TOCYAAPCTBEHHBIX OPTaHOB B 00JaCTU TEXHUYECKOTO HOPMHPOBA-
HUS U CTaHJAAPTHU3AIMHU MPOBOJUTCS MOCTOSHHBI MOHUTOPHHI TPEOOBaHUM K MpPO-
JTYKIHUH C YYETOM JIEUCTBYIOIIUX HAIIMOHAIBHBIX, PETMOHANBHBIX U MEXKTYHAPOIHBIX
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cranaaptoB. B Pecnyonuke benapyce B coorBercTBuuM ¢ Yka3oMm IIpesunenta Pec-
nyonuku benapyce Ne 529 ot 18 okts6pss 2007 1. «O HEKOTOpPHIX Mepax IO pa3Bu-
THIO JIepeBOOOPadATHIBAIONICH MPOMBIIIJIEHHOCTH» BBEACHBI B JEHCTBUE Pl HOBBIX
NPEANPUATUANA IO BBITYCKY JAPEBECHOBOJOKHUCTBIX TUIUT CYXOro crocoda mpou3Bo/I-
crBa (LDF, MDF, HDF — ot anra. low-, medium-, u high density fiberboard cootset-
CTBEHHO, JIPEBECHOBOJIOKHUCTBIC TUIMTHI HU3KOM, CPETHEN U BBHICOKOM IUIOTHOCTH) U
MOKPBITUN HAMOJIBHBIX JJAMUHUPOBAHHBIX. L[€1h MHBECTULIMOHHBIX MPOEKTOB — CO3-
nanue 3((GEeKTUBHBIX U COBPEMEHHBIX JIEPeBO0OpadaTHIBAIOIIUX POU3BOACTB, 00eC-
NEYMBAIOIINX KOMIIEKCHOE U PAllMOHAIIBHOE HCIIOIb30BaHUE PEBECUHBI, COXpaHe-
HUE PECYPCHOr0O M KaJpOBOIO MOTEHIMANA JJIs OCBOCHHSI BBIIYCKa KOHKYPEHTOCIO-
COOHOM 3KCIOPTOOPUEHTUPOBAHHON MPOTYKIIMH.

B nacrosiiee Bpemsi PecniyOnuka benapych mporu3BOAMT MOYTH BCE BHIBI U3J1€-
JIMI U3 IPEBECUHBI U JIUCTOBBIX APEBECHBIX MaTepHasioB. VcrbITaHUS UX HA COOTBET-
crBue TpedoBanusM THIIA npoBonsar 6onee 40 akkpeAUTOBAaHHBIX MCHBITATEIBHBIX
1abopaTtopuid, MOJOBUHA U3 HUX OCYUIECTBIIAIOT KOHTPOJIb KaueCTBa JIMCTOBBIX JIpe-
BECHBIX MaTepuaoB U Mebenu. OTHAKO HU OJHA U3 aKKPEIUTOBAHHBIX UCIBITATENIb-
HBIX Ja0opaTopuil He 00J1a1a€T BO3MOXKHOCTBIO MIPOBOJUTh UCIIBITAHUS JJAHHOM Mpo-
OYKIMU B TOJHOM OO0BEME IMOKa3aresieil, B TOM YUCJIE perjlaMeHTHUPYEMbIX ayTeH-
TUYHBIMU MEKIYHAPOIHBIMA U €BPONECHCKUMHU CTaHIAPTAMM, IPUHATHIMU B Ka4eCT-
B€ HallMOHaNbHBIX. OCHOBHas NmpuynHa — oTcyTcTBUE HeoOoxoauMbix THIIA u coot-
BETCTBYIOILIETO UCIBITATENIbHOTO 000pYA0BaHUs. B CIOXKUBIINXCS YCIOBUSIX KaXKI0€
NPEANpUATHE BBIHYXAEHO pa3padarbiBaTh TexHuuyeckue ycnosus (TY BY) Ha mpo-
TYKIHUI0, KOTOPbIE MO3BOJSIIM Obl CEpTU(PUUUPOBATH €€ U peaTnu30BbIBATh, B OCHOB-
HOM, Ha BHYTPEHHEM pbIHKE U pblHKE EADC.

Hcrnonb30BaHuE MEXTOCYJapCTBEHHBIX CTAHAAPTOB, MOATOTOBICHHBIX U MpE-
JaraeMbIX K MCIOJIb30BaHUIO EBpa3suiicKUM COBETOM IO CTaHAAPTU3ALMH, METPOJIO-
run u ceprudukammu (EADC) B kauecTBe pabounx HE pelraeTr mpodsieMbl, TaK Kak
CTENEHb COOTBETCTBHSI UX €BPONEMCKUM M MEXAYHApPOJHBIM CTaHAAPTAM HEIKBUBA-
nentHas (NEO) u npuBoauT K pa3aMuHOMY TOJIKOBAHUIO PE3yJIbTATOB UCTIBITAHUM.

Hampumep, EADC (ip. Ne 44 ot 14.11.2013 r.) npensyiosxuil B Ka4eCTBE PEeruo-
HanbHOTO cranaapra ucnoib3oBaTh ['OCT 32304 «JlamMuHUpOBaHHBIE HAMOJbHBIC
MOKPBITHS HA OCHOBE APEBECHO-BOJIOKHUCTHIX IUTUT CYXOT0 CIIOC00a MPOU3BOJCTBAY.
B pazgene 8 nanHoro nokymeHTta «MeToabl KOHTPOJIS» JI ONpPENIECNICHUs] YCTOWYHU-
BOCTH IOKPBITUS K HCTUPAHUIO PEKOMEHAOBaHO Hcnoyib3oBath ['OCT 27820 «/lera-
JM U U3ENUs U3 IPEBECHUHBI U JIPEBECHBIX MaTepuaioB. Merosa onpeaeneHus CTou-
KOCTH 3alllUTHO-JEKOPATUBHBIX MOKPBITUNA K UCTUpaHHIO». [Ipu 3TOM Kilacchl UCTH-
PAaEMOCTH JTaMUHUPOBAHHBIX HAIMOJIBHBIX MOKPHITHH HEOOXOIWMO MPUCBAUBATH IO
EN 13329 «ITokpeITHsl HanoOJIbHBIE JAMUHUPOBAHHBIE. DJIEMEHTHI C TOBEPXHOCTHBIM
CJIOEM Ha OCHOBE aMHUHOIUJIACTUYHBIX TEPMOOTBEPKAAOIINX CMOJI. TeXHUYEeCKue yc-
JIOBUS». DTO HENMPUEMIIEMO, TaK KaK MPHU ONPEAEIICHUH JAHHOTO NOKA3aTels pe3yib-
TaThl UCOIBITAHUN HE coBMagatoT. OOBACHUTH 3TOT (PAKT MOXKHO TE€M, UYTO pa3padboT-
YUKW JIOOOMPOBANM MHTEPECHl pocCHilckuX mpousBoauteneii. Ha Ttepputopun Pec-
nyOnuku benapych naHHbBINA CTaHAAPT HE UCIIOJIB3YETCS.

O pasHBIX NOJAXO0JaX B PELICHWH JTaHHOIO BONPOCA CBHUJIETEIBCTBYET IPOXO-
nusiiee 11.01.2018 r. coBenianue, MHUIIMUPOBAHHOE [[enapTaMeHTOM TEXHUYECKOTrO
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pEryJMpOBaHMs U aKKpeauTauuu EBpasuiicKOM SJKOHOMUYECKOM KOMHUCCHUH, C LEIBIO
CHSITUSI PA3HOTJIACUM 110 MPOEKTY METOI0JIOTHUHU BhIOOpA /ISl OOBEKTOB TEXHUUYECKOTO
pEeryJIupoBaHus METOIOB HCCIIEIOBAaHUMN (MCTIBITAaHUI) U U3BMEPEHUN, KOTOPbIE MOTYT
OBITh MCIOJB30BAHBI IS peayin3aluu TpeboBanuil TexHuueckoro perinameHta TP
EADC 025/2012 «O 6e3onacHOCTH MeOEIbHON MPOAYKIIMU» U OCYIIECTBICHHS MPO-
LEyp OLEHKHA COOTBETCTBHUSI.

AHanu3 TeKylew cCUTyaluu B 00JacCTH TEXHUYECKOTO PETYIHPOBAHUS B Jiepe-
BOOOpadaThIBalONIEN MPOMBIIIJIEHHOCTH MOKA3bIBAET, YTO MPSAMOE NMPUMEHEHHE CO-
BPEMEHHBIX MEXIyHApOIHBIX (PETMOHAIBHBIX) CTAHJIAPTOB B KayeCTBE IOCYIapCT-
BEHHBIX (MEXrocyJapcTBEHHbIX) B PecnyOinke benapych MOCIyKUT MHHOBALlMOH-
HBIM HaIlpaBJICHHEM OOecTeueHus: pa3pabOTKH M MPOU3BOACTBA 0€30MacHOM U KOH-
KYpPEHTOCIIOCOOHOM IIIUTHOM JIPEBECHOM MPOIYKLIHUH, MOBBIIIEHUIO YKCIIOPTHOTO TO-
TEHIIMaNa, CHIDKEHUIO MaTEPUAJIO- U SHEPTOEMKOCTHU MTPOU3BOJICTB.

Martepuasibl ¥ U3€Ius U3 APEBECHHBI, B TOM YHCJE APEBECHBIEC IUIUTHI — JIpe-
BECHOCTpYkeuHbIX IuT, BII, u ITHJI nomamaroT nmoa AelCTBUE TEXHUYECKOTO PET-
namenta PecnyOnuku bemapycs TP 2009/013/BY «3manust u coopyXeHHs, CTPOU-
TeJNbHbIE MaTepHalibl U u3zeaus. be3onacHocTh» U mojiexaTr o0a3aTeIbHOMY I10/1-
TBEP>KJICHUIO COOTBETCTBUS CYLIECTBYIOIIUM TPeOOBAaHUSAM JAHHOTO TEXHUYECKOTO
periaMeHTa M BBINOJIHEHHEM TpeOoBaHuil B3aumocBsa3aHHbIXx THIIA ¢ ucnonb3oBa-
HUEM JUIA LEeJIel MOATBEPKACHHUSI COOTBETCTBUS METOJOB KOHTPOJII M MCIBITAHHM,
TaKX€ YCTaHOBJICHHBIX BO B3anMocBs3aHHbIX THIIA. J[peBecHOCTpYKEUHbIE TUINTHI,
JBII, nmonagatot Takxke moj aedcreue Texuuuyeckoro periamenta TP 025/2012 «O
0€30MacHOCTU MEOEIIbHOM MPOTYKIIUM.

Ha teppuropun Pecniybnuku benapych B kauecTBe HAILIMOHAIBHBIX JAEUCTBYIOT
0onee 20-TH eBpONENCKUX CTaHJAPTOB, PACIIPOCTPAHSIOIINECS HA JPEBECHBIC MIIUTHI.

B kaxx10M U3 €BpONENCKUX U MEKIYHAPOIAHBIX CTAHJIAPTOB, MPUHATHIX B Kaye-
CTBE€ HAallMOHAJIBHBIX, IPUBEECHB HOPMAaTHUBHBIE CCBUIKM Ha JIPYrue MEKIyHApOAHbIE
CTaHAapThI, KOTOpbIe HEOOX0auMBbI s ux npuMmenenus. Tak, B CTb EN 300 «Iliu-
ThI APEBECHO-CTpYKeuHbie. OnpeneneHue U Kiaccuukanusy yka3zaHo 28 cChUIOK Ha
CTaHJAPThI, U3 KOTOPBIX rapMoHu3upoBaHbl ToJibko 7. B CTb EN 717-1 «IlnuTsl
npesecHble. Onpenenenue BoiaeneHus popmaibaeruaa. Yacte 1. Meron omnpenene-
HUS BbIIETICHUS (opManbleruia ¢ UCIOJIb30BaHUEM UCIBITATEIbHON KaMepb» yKa-
3aH | cTanmapt, KOTophIi He npuHAT B PecmyOnuke benapych.

B CTb EN 717-2 «Ilnutel apeBecHbie. OnpeneneHue BbiAeIeHUsT Gpopmabe-
ruaa. Yacte 2. Meroa onpeneneHus: GopMalbIeruia METOJA0OM Ta30BOT0 aHAIINA3a»
yKa3aHbl 2 CChUIKM Ha CTaHJIAPThl, KOTOpbIe HE NMpUHATHI B Pecriybnuke benapycs. B
CTBb EN 622-5 «I1nuTsl 1peBeCHOBOJIOKHHUCTBIE. TexHuueckue tpedoBanus. YacTs 5.
TpeboBanus K TIMTaM, M3TOTOBJICHHBIM M0 cyxomy Metony (MDF)» ykazano 19
CCBUIOK Ha CTaHJAPThI, U3 KOTOPbIX rapMoHn3upoBanbl 2. B CTb EN 622-2 «IlnuTel
JpeBECHOBOJIOKHUCTHIE. TexHuueckue TpedboBanus. Yacts 2. TpeOGoBaHus K TBEPIAbIM
IUTUTamM» yKa3aHo 14 cChUIOK Ha CTaHIAPThI, U3 KOTOPBIX TAPMOHU3HUPOBAH 1.

CrouMocTh MPUOOPETEHUs, IEPEBOJIA U aKTyaIN3alliU B3aUMOCBSI3aHHBIX CTaH-
JNAapTOB JENacT NPUMEHEHHME TaKUX CTAHAAPTOB 3aTPYIHUTENIBHBIM JUIS OTAEIBHO
B3SITOTO MPENNPUITHS U3-3a BBICOKOM ctommoctu. Ilpennpusarus PecryOnuku bena-
PYCh, BBITYCKAIOIINE JINCTOBBIE JPEBECHBIE MATEPHUANIBI, B OCHOBHOM pEIIAIOT 3Ty
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npobsieMy MyTEM HCIIOJIb30BAHUS TEXHUYECKUX YCIOBUU COOCTBEHHOM Pa3pabOTKH,
OCHOBAHHBIX Ha TPEOOBAHUSX MEXKIAYHAPOJHBIX U €BpoMercKkux HopM. [ns Hamen
CTpaHbl 3TO BaXKHO B CBSI3W C MIPOBOJMMON TOCYJIapCTBEHHOM MOJUTUKON IO 3aIlUTE
BHYTPEHHETO PbIHKA OT BBO3UMOM B CTpaHy IUIMTHOUN MPOLYKIIHH.

MonuTopuHT KauecTtBa BBO3MMOHN B PecnyOnuky benapych mimTHON Ipoayk-
[IMM Ha COOTBETCTBUE 00s3aTeNbHBIM sl coOmtoaeHust TpedoBanusiMm THIIA B 06-
JACTH TEXHUYECKOr0 HOPMHUPOBAHMS M CTAHJIAPTU3ALUU JJIsi 00eCIeUeHusl HKCILTya-
TAllMOHHOW HAJEXKHOCTU M Oe3omacHocTH mpoBoauTtcs B crpane ¢ 07.02.2015 r. Bo
ucnojgHenue 1. 3 IIporokoma ot 18.06.2015 Ne 07/57 mp. mopydenuii IIpembep-
MuHucTpa Pecnybnuku benapych gaHHBIX MO pe3yibrataM coBemanus y Ilpesuaen-
ta PecrryOnuku benapyce mo Bonpocam (MHAHCOBOTO O3/IOPOBJICHUS U Pa3BUTHS JIe-
peBo0OpadaTHIBAIOIIMX MPEANPUIATHIA, MPOTOKOJA 3aCE€aHUs KOMHCCHHM IO BOIPO-
caM mnpowmbliieHHONH mnonutuku CoBera MunuctpoB Pecny6Giuku benapych ot
25.11.2015 r. Ne 07/150, a taxxe Bo ucnosnnenue 1. 2.2 [Iporokona Cosera Munu-
ctpoB Pecniyonuku bemapycs ot 27.04.2016 r. Ne 07/52 nip. 06 akTUBU3aIUK paObOTHI
[0 MCCICIOBAaHUIO M AHAIM3y IOCTYHNAOLEd Ha BHYTPEHHHUW PBIHOK HWMIIOPTHOW
IUINTHOM NPOAYKUMH B OTHOUICHUM 3asBICHHBIX XapaKTEPUCTHUK U TpeOOBaHUMU
0€3011acHOCTH, YCTAaHOBJIEHHBIX 3aKOHOJaTenbcTBOM PecnyOnuku benapyce u Tex-
HUYECKUMU periameHTaMu TamosxxkeHHoro coro3a 1 EADC.

O0ecroOKOEHHOCTh MPABUTENBCTBA O 3alllUTE pPbIHKA OOOCHOBaHAa TEM, YTO B
PecnyOiinky BBO3SITCS M3-3a pyOexka IpeBECHbIE IUTUTHI HE CaMOro Jy4YlIero KayecT-
Ba. [lo pesynbratam nensitanuit 0koio 30 % moCTynaromux 1Mo UMIOPTY APEBECHBIX
IUTUT HE COOTBETCTBOBaJIM TpeOoBaHusM aerctByromux THITIA. B centsiope 2017 r.
NPUHATO pelieHue o co3naHuu LleHTpa ucnbITaHUM TUIMTHOW MPOAYKIMU Ha Oase
[3JI OAO «ButebckapeB» C BbleIEHUEM (DUHAHCOBBIX CPEJICTB HA 3aKYIKY €BpO-
NENCKUX U MEXKIYHAPOJHBIX CTAaHAAPTOB, IEPEBOJIa OCHOBOIOIATAI0IINX CTAaHJAPTOB
B PaHI HAIMOHAJIbHBIX U MPUOOPETEHUSI COOTBETCTBYIOUIETO MCIBITATEIBHOIO 000-
pPYOBaHHSA U CPEACTB HM3MepeHHs (IpoTokoa 3acenanuss Komuccnu mo Bompocam
npomMbIiniuieHHON moauTHKU OT 03.05.2017 r. Ne 07/39). B Hacrosiiiee BpeMs B UCIIbI-
tarenbHOU AestenbHOCcTH 1[3J1 OAO «Butedckapes» ucmnoasdyer 6osnee 110 Mex-
nyHaponHbix, eBponeiickux THIIA, HauMoOHaNbHBIX U MEXIOCYAapCTBEHHBIX CTaH-
JApPTOB HA MX OCHOBE JJI1 KOHTPOJISI KAYECTBA JPEBECHBIX IIUT. OCHOBHAS 3a/1a4da U
nenb 1[3J1 — peanmuzarus Ilomutuku npeanpustus B 00J1acTU KadecTBa, KOTOpPas
oOecrieunBaercs (PyHKIIMOHMPOBAHUEM CUCTEMbI MeHeIKMeHTa kadectBa. L[3JI ak-
KkpenutoBaHa Ha coorBercTBHe TpeboBanusMm ['OCT UCO/IEC 17025 (aTTecraT ak-
kpenutanuu BY/112 2.0250).

[3JI OAO «BureOckapeB» OCYLIECTBISET: BXOJHOU KOHTPOJIb ChIpbS M MaTe-
pHUAJIOB; UCIBITAHUS W3ETUN U3 APEBECUHBI; PAIMAlMOHHBIN KOHTPOJb ChIPbs, Ma-
TE€pPUAJIOB U FOTOBOM MPOAYKIIMH; HAYYHO-UCCIEA0BATEIbCKUE PAOOThI U pa3pabOTKy
TEXHOJIOTHH 10 nepepaboTKe OTXOJ0B, OUUCTKE CTOUHBIX BOJ U BO3yXa; pa3paboTKy
TEXHUYECKUX YCJIOBHI; CAHUTAPHO-TUTUEHUYECKUX KOHTPOJIb YCIOBUW TpyJa Ha pa-
004MX MecTax, 3KOJOTHYeCKH KOHTpoJib. HecMoTps Ha Oosiee yem ABaALIATUICTHUNA
onbIT pabotsl L[[3J]1 OAO «BurebGckapes» 1Mo MpoOBEAECHUIO WCTIBITAHUN WU3AETUN U3
JPEBECUHBI, MHOTOKPATHON MOATOTOBKE JabOpaTopuu K akKpeAUTAlUH, CIelHaIu-
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cTam JabopaTopuu MPUIUIOCH CTOJIKHYTBHCS C PSIIOM TPYAHOCTEH MPHU HCIIOIH30Ba-
HUU €BPOIEUCKUX U MEKYHAPOIHBIX CTAHJAPTOB.

Bo-1iepBbIX, 3TO HU3KOE Ka4y€CTBO NMEPEBOJOB HA PYCCKUM SI3bIK €BPOIECUCKUX U
MEKTYHAPOIHBIX CTaHJIaPTOB, UCIIOJIb30BAHUE B HUX TEPMUHOB U OIPEIECICHUN, HE
COOTBETCTBYIOIIUX OOEenpuHATHIM. [logpo6HO 0 mpobiaemMax MCHOIB30BAHUS €BPO-
NEeNUCKUX U MEXIYHAPOJHBIX CTAaHJAPTOB B JepeBOOOPAOATHIBAIONICH OTPACIH U3JIO0-
*eHo B [1, 3, 4].

Bo-BTOpBIX, claeAyeT OTMETUTh HEKAYECTBEHHOE U3JI0KEHHE CTaHAapTOB HA OC-
HOBE €BPOMNEHCKUX U MEKIYHAPOIHBIX TEXHUUECKUMU KOMUTETAMHU IO CTaHAapTHU3a-
i EADC.

B oTHOIIEHNN OKOHYATEIBLHON PEAKIIMU MPOEKTa MEXKIOCYIapCTBEHHOTO CTaH-
napta «I1nuTel ApeBeCHO-BOJIOKHUCTHIC MOTYTBEPABIC U TBEPbIE. TeXHUYECKHUE YyC-
noBus» cnenuanucramu L[3J1 cnenano 6osee 20-Tu 3amevyaHui, T. K. IPU €O MOJTO-
TOBKE He ObUTH yuTeHbl TpeboBanus ctangapToB — EN 316, EN 622-1, EN 622-2, EN
622-3, EN 13986, I'OCT 4598, 'OCT 7016, EN 326 u apyrux THIIA. Ilo mpoekTty
['OCT 4598-2018 ne Obutn yurensl 3ameuanus L[3JI u tpeboBanus ['OCT 19592,
['OCT 10635. PazpaboTuuky HampaBI€eHO MUCHMO C MTPOCHOON BHECTH U3MEHEHUS U
nonpaBku U nepensnatb 'OCT 4598 B makcuManbHO cxkaTbie cpoku. [Ipennoxenue
OBLJIO MIPUHSTO.

[To mpoexkram ['OCT (mepecmotrp I'OCT 32687-2014, TOCT 32274-2013,
I'OCT 32297-2013) pa3paboTuuky HampaBieHHO 26 3aME€UaHHU M TOTPABOK C y4&-
toMm TpeboBanuiit EN 622-5 u EN 14322.

[To okonuarenbHOM pempakuuu TP TC 025/2012 «O 6e3omacHOCTH MeOEIbHOM
MPOAYKIIMK» B aJpec pa3paOOTUMKa KOHIIEPH HAlpaBWI MIECTh 3aMEUYaHUN U Tpe.i-
JIO)KEHUM, B T. Y. [0 ONpeneseHuto jeTyunux opranudeckux coeaunenuit (JIOC) u3
MeOenbHbIX u3nenuit. K coxanenuro, oHu He ObUIM NPUHATHI pazpadoTyukoM. Crie-
uuanuctel L[3J] Takke HanpaBuIM NpeIoKEeHHs M0 BHeceHUto u3meHenuii B TP TC
005/2011 «O 6e3omacHoctu ymakoBku»; 'OCT 32155 u 'OCT 10633 ¢ nocneayto-
MM NPUHITHEM CTaHAapTa Ha TeppuTopun Pecryonuku benapycs.

BBuay Toro, 4ro TexHU4YeCKUe TPeOOBAHUS K TUIUTAM APEBECHBIM U METObI UX
KOHTPOJISI U UCTBITAHUI W3JI0KEHBI B CTaHAApTaX Pa3HOTO YPOBHS CTaHIAPTU3ALMU
(HaIIMOHAILHOM, PETHOHAIBHOM M MEXyHapoaHoM), ['occtangapt PecyOmmku be-
Japych PEKOMEHOBANI BKIIIOUHTH UX B 001acTh akkpenutanuu [[3J1 u nmponsBoauth
WCIIBITAHUSI ¢ TIOMOIIBIO METOJIOB, YIAOBJIETBOPSIOMIMX TPEOOBAHUSM IMOTPEOUTENCH
Pecnyonuku benapycs, ctpan EADC u EC. CBs3aHO 3TO ¢ TeM, YTO METOJbI UCIIbI-
TaHWM TUIMTHOU ApeBecHOM mpoaykuuu B EADC (periiamMmeHTHpyEeMBbIE COTrIacCOBaH-
HBIMU MEXXTOCYAapCTBEHHBIMU CTaHAAPTaAMH) 3HAUUTEIIBHO OTJIUYAIOTCS OT METOJIOB,
COJIEPIKAIMXCS B MEXKIYHAPOHBIX U €BpONEHCKUX cTaHaapTax. JJisi uX rapMoHu3a-
MM, Ha Hall B3TJs1, HeoOxoaumo wieHamM EADC npuHUMaTh MeEXIyHapOHBIE
CTaHAApThl B BUAC UACHTUYHOW WU MOAUGMUIIMPOBAHHON CTENEHU COOTBETCTBUS.
Pa3nuyHblil MOAX0 K METOAY OMPEACNICHHUS] TOrO WM MHOTO MOKa3aTeslsl KayecTBa
JIPEBECHBIX TJIUT IPUBOAUT K HECOBNAJAECHUIO PE3YJIbTATOB UCIIBITAHUN.

MeTtoapl UCTIBITAHUM, U3JI0KEHHBIE B PsiIe MEXIYHAPOHBIX CTaHJAPTOB U HC-
MBITaTeNIbHOE 000PYI0BAaHUE, HOCSAT PEKOMEHAATENIbHBIN XapakTep u 3PPEeKTUBHOCTD
UX UCIIOJIb30BaHUSI MOXKHO MPOBEPUTH TOJBKO IMOCIE MPUOOPETEHUSI U BBOAA B DKC-
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MUTyaTaInio, HaNpUMep, HCIONb30BaHHE CIEKTPO(OTOMETPOB C KiOBeTOiH 50 cM’
BMecto 10 cm’. VIMeIoTes ompeneéHHbIe TPYIHOCTH 0 MOA60PY H3MEPUTEILHOTO
00OpyZ0BaHUsl, €ro IIEHOM JENEeHHUs, TUIONIabl0 U3MEPUTEIILHON MMOBEPXHOCTH, XH-
MHUYECKOMY COCTaBY MaTE€pHUaIOB JJisi U3TOTOBJICHUS BCIIOMOTATENIbHBIX MPUCIOCO0-
JICHUH U TpeOOBAHUSIM K UX KaueCTBY, a TAKKE METPOJIOTMUYECKOMY KOHTPOIIIO U3Me-
pUTEIBLHOTO 000pyAOBaHUS. 3a4acTyI0 CAMUM MPUXOAUTCS pa3padbaTbiBaTh U 0POpM-
JSATh METOAUKH BBINOJIHEHHUSI METPOJIOTHYECKOTO KOHTPOJISI 3aKyITaeMOr0 UMIIOPTHO-
TO HCIBITATEILHOTO O0OpPYIOBAaHUS U PAaCUETy HEOMPEICICHHOCTH PE3yIbTaTOB U3-
MEPEHU ¢ IPUMEHEHHEM Takoro ooopyaoBanus. OTCyTCTBYIOT y4eOHbIE IICHTPHI 110
MOBBIIICHUIO KBATM(UKALIUY CIICUATUCTOB MO padoTe HA UCIBITATEILHOM 000PYa0-
BaHUM 1O METOJAM HUCIBITAHWI, TPUBEACHHBIX B MEXIYHAPOJHBIX cTaHAapTax. He
JUISL BCEX MOKa3aTesled B MEKIYHAPOAHBIX CTaHAApTaxX MPUBEIEHA NEPUOJUYHOCTD
KOHTPOJIS, HAIPUMED, JUIsl HOKPBITUN HANIOJbHBIX JJAMAHUPOBAHHBIX.

[Tpumepom pemieHus: mpooOaeMbl IPU UCIOIB30BAHUU MEKIYHAPOIHBIX U €BPO-
NEHCKUX CTaHJApPTOB HA METOJbl MCHBITAHUNA MOXET CIIY)KUTh IPOU3BOJICTBEHHBIN
KOHTpoJsib opManbaeruna B MDF u npeBecHOCTpYKEUHBIX IUIMTaX, KOTOPBIA OCY-
miecTBisgeTcss nepdopatopHbiM MetogoM corjiacHo EN 12460-5. B EC koHTpoib
ocymectBisiercs: ¢ npumeHenneM QCL (Quality Control Limit) B koppernsiiuu ¢ Ka-
MEPHBIM METOJIOM KOHTpPOJIA. /[ pa3HBIX PBIHKOB M MOKYINATEJEH 3TH IOKA3aTEIH
OTJIMYAIOTCS 110 TOIIYCTUMOMY YPOBHIO M METOZY KOHTPOJIA.

C 2000 r. pernaMeHTHpPYETCS] KOJIUYECTBO CBOOOHOTO (popmainbiaeruaa, Bbiae-
asiemoro u3 ¢anepsl, MDF u npeBecHOCTpY)EUHBIX IUIMT. B 3aBHCUMOCTH OT KOJIU-
YECTBa BBIAEISIEMOro (OpMalbJEruia MPOAYKIMS MOKET OTHOCHTBCS K Kiaccam
smuccun El1 umu E2. C 2006 r. xnacc E1 ctan o6s3aTenbHbIM AJ1s1 IPOU3BOAUTENCH
(baHepsl U IIIMTHBIX MaTEPHAJIOB.

[IpenenbHO HOMycTUMOE 3HAUEHHE (PopMajbAeruia B APEBECHBIX IUIMTAX, YPO-
BEHb MUIPALMU, METOJbI KOHTPOJIS MOJAPOOHO M3JI0XKEHBI B MaTepuanax MexyHa-
POIHON Hay4HO-TIpaKTHUeCKOW KoHpepeHiuu [2, 5, 6]. OnbIT MpUMeHEHHUS MEKIY-
HapOJHBIX U €BPONEHCKUX CTAaHAAPTOB B KAUYECTBE I'OCYJAPCTBEHHBIX IMPOU3BOAUTE-
JSIMU JIUCTOBBIX JpPEBECHBIX MarepuanoB PecnyOmuku benapyck monoxureneH, o
4éM CBUJAETEIbCTBYET HaJIMuue CepTU(UKATOB COOTBETCTBUA Kak HarmonampHOMU
CUCTEMBI MOATBEPX ACHUS cooTBeTcTBUsI Pecnybmuku benapych, Tak 1 CARB wnn
EPA TPC (TSCA), CARB-/IKEA (110 BBeicHHsI CAHKITHH).

AKKpeauTalusi UCIbITaTeNIbHBIX IIEHTPOB IMO3BOJIET OCYIIECTBISTH KOHTPOJb
IUTMTHOW MPOAYKIIMU HAa COOTBETCTBHE TPEOOBAHUSM E€BPOINEUCKUX U MEXKIYyHAPOI-
HBIX CTaHAAapTOB, cyuiecTBeHHbIM TpeboBanusM TP 2009/013/BY u B nosHoOM 00bE-
Me peanu3oBaTh [lnan MeponpusaTuii o cepTudukanuu NpoayKUUH JiepeBooOpada-
THIBAIOILIMX OpraHu3anui, Bxoaamux B KoHIEpH, OCyIeCTBIsATh MOHUTOPUHT Kaye-
cTBa nocrynatouux B PecnyOnuky benapych 1o UMmopTy JIMCTOBBIX APEBECHBIX Ma-
TEPUAJIOB U TIOJOXKHUTEIBHO BIMATH HAa O0BEM JKCHOpPTA IUIMTHOM MPOIYKIMH, €€
KOHKYpPEHTOCTIOCOOHOCTb, MOBBILIIEHHE €€ KaueCTBa U 0€30MaCHOCTH.

O6yuenne corpyanukoB [[3JI meTogam ucnbITaHUN TIMTHON MPOIYKIIHMH, KC-
MOJIb30BaHUSI M3MEPUTEIHHOTO O0OpYNOBAaHUS ISl ATHX IeJiell B COOTBETCTBUHU C
TpeOOBaHUSMHU €BPOMNEHCKUX U MEXIYHAPOAHBIX CTAaHAAPTOB MPOBOAMIOCH B I'ep-
MaHUU. ABTOpBI MPEAJIaraloT BBECTH B CTaTyC MEXIOCYAAPCTBEHHBIX CTaHIAPTOB
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CBpOHeﬁCKHC HOPMbI, YCTAHABJIMBAKOIINC Tpe60BaHI/I$I K JIUCTOBBIM JIPCBCCHBIM Ma-
TCpHuajlaM U MCTOJaM HUX HCITbITAHUM.
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DopMUpOBaHNE KAIPOBOI0 HHKCHEPHO-TEXHMYECKOIr0 MOTEHI[UAJIA B CHCTEMe
oOpaszoBanus Pecnyosiuku beaapycs 1 nepeBoodpadarbiBaoieii 0Tpaciu

10.B. ,Zloﬁjuml, UM. I pomeel, E.B. ﬂyﬁodeﬂoeaz,
A.H. Maxony®, H.C. Kapnymenko3

Y040 «Bumebcropesy,
YO «BI'TY»,
*VO «BI'TV»

«Docendo discimus / Odyuas — mot yuumea»
JlatuHCKas mocinoBuua

«Homines dum docent discunt / /Iroou yuamcsa, noka onu yuamy
Cenexka

Paccmampusaromes 6éonpocol no02omosKku UHICEHEPHO-MEXHUYECKUX KAOPO8 U
CNeyuanucmos evlculell Kame2opuu 0 npeonpusmuii 0epesoobpabamuvlearouiel
ompacau Pecnyonuxu Benapyce, peanuzayuu HOpMamueHO-npagosvblx mpebosaHull 6
cucmeme 00OpA306aAHUS U ONBIM YYACTIUS NPEONPUSMULL OMPACTU 8 HOPMUPOBAHUU
UHIICEHEPHO-MEXHUYECKO20 NOMEHYUANd, 6HeOpeHUsl NPAKMUKO-OPUESHMUPOBAHHOU
cucmemvl HeNpPepvlBHO20 UHIICEHEPHO20 00pAa308anuUs HA OeUCMBYIUWUX NPeonpu-
AMUSAX OMPACTU.

KitoueBble c10Ba: MH)XEHEPHO-TEXHUUECKUE KaJpbl, CUCTEMa OOpa30BaHuS,
JIOPO’KHBIE KapThl COTPYIHHYECTBA, MPOrpaMMbl 00ydeHUs, 00pa3oBaTeIbHbIC CTaH-
JapThl, MPAKTHUKO-OPUEHTHUPOBAHHAs MOATOTOBKA, MPO(ECcCHOHANbHBIE KIIACChl MH-
YKEHEPHOW HaNpaBJI€HHOCTH, LEJIeBasi MOATOTOBKA, (PMIIHANIbI YUPEKIECHUN 00pa3oBa-
HUSI Ha MPOMBINLICHHBIX NPEINPUATHIX, METPOJIOTUUECKUA 00pa30oBaTEIbHBIN Kila-
cTep.

OCHOBHBIM HaIlpaBJEHUEM IMOBBIIMICHUS KauecTBa YEJIOBEYECKOIro KamuTaia B
benapycu sBisieTcst oOpa3oBaHue, B TOM YUCIIE:

— pacuIMpeHne MOJIrOTOBKYU CIEUATMCTOB BbICHIEH KBaTU(PUKALIMKU TTO TPUOPHU-
TETHBIM CHEUATBHOCTSIM, OOECHEUYMBAIOIIMM PA3BUTHE BbICOKOTEXHOJIOTMYHBIX
IIPOM3BOJACTB C YUETOM HOBEMIIMX JOCTHKCHUN HAYKU;

— TpaHchopmaisi 00pa3zoBaTebHON cPepbl HA OCHOBE Pa3BUTHUS MOJYJIHHOM
cucteMbl (POpMUPOBaHMS KOMITETEHITUHM (00pa3oBaHUe HA MPOTSHKEHUH BCEH KU3HU);

— CO3J]JaHM€ OPTraHM3alMOHHBIX W MPABOBBIX YCIOBHM i IPUBJICYEHUS BEay-
IIMX YYEHBIX K MOATOTOBKE BHICOKOKBATM()UIIMPOBAHHBIX CIEIUATUCTOB U HAYYHBIX
KaJIPOB BBICIIICH KBATH(DUKAIINH.

NHCcTpyMEeHTaMU CTUMYJIHPOBAHUS HAyYHO-TEXHUYECKOTO PA3BUTHUSI SIBISETCS
pa3BUTHE KaJpOBOTO MOTEHIMANa KaK KIIYEeBOro (pakTopa MepCrneKTUBHON MOJENU
pa3zButus benapycu. B pamkax akTHBU3alLMM MPOLECCOB CO3JaHUS MEPEIOBBIX TEX-
HUYECKUX YKJIAJ0B OOIIMMH MPUHIMIIAMHU Pa3BUTHUS KaJpOBOro noreHuuana B bena-
pPyCH CTaHOBSITCS:
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1. Ycunenume koomnepauuu oOpa3oBaHMs, (QyHIAMEHTAIbHOW W MPUKIATHOU
Hayku (1eeBasi MOATOTOBKA HAyYHBIX PAaOOTHUKOB BBICIIEH KBanupUKaIUU, peau-
3a1usl KOHUENuu «YHuBepcuteT 3.0», obecneunBaroias eIMHCTBO CUCTEMBI «00pa-
30BaHUE — HAayKa — MHHOBAIIMM — KOMMEPIMAIU3ALMSA — MIPOU3BOJICTBO», PA3BUTHE
CETH OTPAacJIeBBIX JIAOOPATOPHI, HAYKH 1O MPUOPUTETHBIM HAIMPABICHUSM C y4ETOM
PErMOHANIbHBIX OCOOEHHOCTEH, OOecnevyeHre MPAKTUUYEeCKOW OpPUEHTUPOBAHHOCTH
oOpa3oBaHuUsl, TECHOE B3aUMOJICHCTBUE YHHUBEPCUTETOB C OTpPACIsIMH W OpraHu3a-
OUSMH — 3aKa34MKaMU KaJpoB, YCKOPEHHOE PA3BUTHE MaTEPHAIbHO-TEXHUYECKOM
0a3bl yupexxaeHui oOpazoBanus benapycu, a Takke 3aBOJCKHX MCCIEI0BATEIbCKUX
naboparopuii (IEHTPOB) U T. 1.);

2. CtuMynupoBaHUE Pa3BUTHS TBOPUYECKUX, M300pETATENbCKUX M MPEANPUHU-
MaTeIbCKUX CIOCOOHOCTEN IMYHOCTH HA MPOTSHKEHUH BCEH JKU3HU;

3. HudpoBuzarms 06pa3oBaTeIbHBIX TEXHOJIOTHH;

4. HTerpaliusi B MUPOBBIC 00Opa3oBatesbHbIC ceTH [5].

Vkazom Ilpesunenta Pecnyonuku bemapyce Ne31 or 17.01.2025 r. mepuon
2025-2029 rr. oOBsBIEH NATHUIETKON KauecTBa, KOTOpas MpeanosaraeT MOBBIIICHUE
YPOBHS NIOATOTOBKH M KOHKYPEHTOCIIOCOOHOCTH KaApOB Uil padOThI B YCIOBUSX CO-
BPEMEHHBIX BBI30BOB, O0ECII€UEHUE JOCTYIHOCTH BBICOKMX CTaHAApTOB OOpa3oBa-
HUSL.

B benapycu BeICTpoeHa TOCTaTOYHO JEHCTBEHHAs] CHCTEMA I10 MOJATOTOBKE MH-
KEHEpHBIX KaJpoB. 17 nexadbpst 2024 r., B X0/le COBEUIaHUS MO BOMPOCAM KadyecTBa
MOJATOTOBKM MHXKEHEPHBIX KaJpoB, MuHuctp obpa3oBanus AHapeil MBanen Ha3Bai
MOATOTOBKY KBaJIU(UUHUPOBAHHBIX MHKEHEPHBIX KAJpPOB 3aJIOTOM Pa3BUTHUS HKOHO-
MHKH A TEXHOJOTHYECKOTO CYBEPEHHUTETA Hamled cTpaHbl. CEeromHs KaKAbIi IISIThIA
cTyaeHT Hammx BY3o0B — Oyaymuili mHXeHep. YUuThIBasg BO3pacTarollie NoTpeOHo-
CTH, JA0Jis1 HA0Opa Ha WHXKEHEPHBIE CHEIUAIbHOCTU 32 MOCIEAHUE TOJIbl YBEIHYEHA
10 34 % ot oOmiero yucia CTyJeHTOB. MUHHUCTP OTMETHII, YTO MPOrpaMMbl 00yde-
HUS 1 00pazoBaTebHbIE CTAaHAAPTHI TOJDKHBI OTBEYaTh COBPEMEHHBIM TPEOOBAHUSM.
OOyueHHne MHXEHEPHBIX KaJIpOB JOJKHO OBITh ONEPEKAIOLINM, TaK KaK TEXHOJOTUU
BHEJPSIOTCSI HAMHOTO ObIcTpee. MUHUCTEPCTBO 00pa30BaHUs peau3yeT JOPOKHBIE
KapThl COTPYIHUYECTBA C KIIFOUEBBIMU BEJIOMCTBAMHU. DTO MO3BOJISIET MPUBJEYb 00-
jee 4eM 4 ThIC. CIEUAINCTOB PEAIbHOTO CEKTOPa SKOHOMUKH ISl 00pa3oBaTeIbHO-
ro npotecca B BY3ax, 4uto siBisieTcss BaXKHBIM acleKTOM JIsl 00ecredeHus CBsI3U 00-
pa3zoBaHus ¢ MPOU3BOJACTBOM. TpeHaom coBpeMeHHOro oopazosanusi B benapycu
CTAHOBHUTCH OTKA3 OT HeNmpo(pmJIbHOM MOAroTOBKH B TexHumueckux BY3ax. Ilo
nopyuenuto [Ipesunenra Pecriyonuku benapyck B 2025 r. 6onee 70-Tu crienuaibHO-
CTell 1o HEemPO(UIbHBIM HANpPABIECHUAM B MHXKEHEpHBIX BY3ax OyayT 3aKkphIThI, YTO
MO3BOJIUT 00ecneuuTh y3Kyr crernuanuianuio BY3oB. Emé ognuM HampaBiieHHEM
pa3BUTHSl TEXHUUYECKOro oOpa3zoBaHusa B PecnyOnuke bemapych cTano OTKphITHE C
2023/24 yuebHOTO TOAa MHKEHEPHBIX KJIACCOB B IIKOJIAX CTPAHBI.

[TonroToBKY MHKEHEPHBIX KaJpOB YUPEKACHHUE BHICIIEIO 00pa30BaHUS CTPAHBI
OCYHIECTBIISIETCS TI0 OoJiee ueM 185-Tu MHKEHEPHBIM CHEIHaNbHOCTAM. EsXeroaHbiii
npueM aOUTYPHEHTOB Ha WHXEHEPHBbIE CIEIUAIbHOCTH COCTaBIIsET OKoJio 17 ThIC.
yenoBeK. Ha ypoBHE cpefHero crenuaabsHOTO 00pa3oBaHus JUisl opranu3anuii MuH-
IpoMa OTKpbITa MOATr0TOBKA O 40-Ka CleuanbHOCTSIM, Ha YpOBHE MpodTexodpa3o-
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BaHUs — Oosee 16-tu cneumanbHocTed. B 2023 r. mpuémM Ha ypoBHE cpeaHecnenu-
aJIbHOTO 00pa30BaHMs COCTABUJI OKOJIO 6 THIC. YEJIOBEK, HA YPOBHE MPO(eCcCUOHATb-
HO-TEXHUYECKOTro 00pa3oBaHus — 0oJiee § ThIC. YEIOBEK.

EsxerogHo akTyanu3upyeTcs nepeueHb Hanbosiee BOCTPEOOBAHHBIX IKOHOMUKOM
CHEIUATbHOCTEN, MOCTYIUICHHE HA KOTOPBIE JJI ONPECICHHBIX KaTErOPHUil BBITYCK-
HUKOB BO3MOKHO 0€3 BCTYNMUTEIbHBIX HCIBITAHUN WM BHE KOHKypca. Pa3paboTan
KOMILJIEKC MEp, HAMPaBJIEHHBIX HA MPUBEICHUE CTPYKTYPbI MOATOTOBKH KaJPOB B CO-
OTBETCTBUE C 3alpOCaMH KOHOMHUKU — MEPEOpPHEHTals a0UTYpHUEHTOB Ha BOCTpE-
OOBaHHBIE 3KOHOMHUKOW HWH)XCHEPHO-TEXHHUYECKHE CIEUUAIbHOCTH, YCHJIEHUE HX
IIPaKTUKO-OPUEHTUPOBAHHON MNOArOTOBKH. CHUCTEMaTU3AaLMH TaKOW JEATEIbHOCTU
CI0COOCTBOBAJIM M3MEHEHUS, BHECEHHBIE B OOIIETOCYJapCTBEHHBIN KIACCU(PUKATOP
«CrenuanbHoCTH U KBamuukanum» B 2022 r. [1].

K coxasiennto, moAroToBKa CIEUUAIMCTOB, B TOM YUCJE U BBICIIEH KaTEropuw,
COTpsDKEHA C PSAOM MPOOJIEM M OJIHA UX HUX — HECOBEpILIEHHAs MaTepHalibHas 0aza
yupexeHuii oopazoBanus. Kak ciencrsue — BeimyckHukam BY30B nocne tpynoyct-
poiicTBa MPUXOIUTCS JONOJHUTEIBHO OCBaMBaTh pabOTy ¢ HOBEWIIUM 00OpyIOBa-
HUEM U COBPEMEHHBIMHU TEXHOJOTusAMH. BTopoit mpobiemoil MOKHO Ha3BaTh HEBbI-
COKYIO MOMYJISIPHOCTh Y COBPEMEHHBIX a0OUTYPUEHTOB CHELMAIBHOCTEH MHXKEHEPHO-
ro MpoQuIs.

VYuurteiBas 03a004€HHOCTh 00ILIECTBA B MOBBIIEHNN 3()()EKTUBHOCTH MOATOTOB-
KM KaJpoOB, UX TEXHUYECKOM M MHTEIUIEKTYaJbHON KOMIIETEHTHOCTH, MOBBILIEHUIO
MHTEpeca aOUTYPUEHTOB K MHKEHEPHO-TEXHUYECKUM CHelUalbHOCTAM, B PecnyOmnu-
ke benapych yAendrOT 3HAYMTEIbHOE BHUMAHUE pealu3alyyd MEpPONpPHUSITHH, H3J10-
YKEHHBIX B HOPMaTUBHO-TIPABOBBIX aKTax, HAIIPUMED:

1. TlocranoBnenuem MuHucTepcTBa oOpazoBanus Pecnybnuku benapych
19.07.2024 1. Ne 86 YueOHasa nporpamMma yTBepkJeHa (aKyIbTaTUBHBIX 3aHATUN «B
MUpE TEXHUKH M TEXHOJOTHH: BbIOMpaeM WHX)eHepHYto mnpodeccuron migs X—XI
KJIACCOB YUPEKIEHUM cpenHero oopazoBanus. Llens mporpaMmel — popmMupoBaHue y
YUYaIUXCSl TEXHOJIOTMYECKOW KYJIbTYPhI, TTO3UTUBHOTO OTHOIICHHUS K WHXEHEPHOU
JeSITEIbBHOCTH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIKEHEPHOT'O HalpaBiICHUS AJis
IIPOJIOJIKEHUS 00pa30BaHUS;

2. JlopoxHas kapTta, yrBepxkaéunass Munuctpom obpaszoBanus PecryOonmku be-
napyck 06.06.2024 r., o pa3BUTHUIO CETH MPOMUIBHBIX KJIACCOB MHXKEHEPHOU Ha-
MPaBJICHHOCTU B YUPEXKACHUAX 00IIero cpeaHero oopasoanus. s oOCyxaeHus u
yTBEpKJIeHUs, TpencraBieHa KoHlennuss HenpephIBHOTO HWHXEHEPHOro 00pa3oBa-
Hus B PecnyOnuke benapych, HaydHO-METOJUYECKOTO OOECIEUEeHHs] pa3BUTHS He-
MIPEPBIBHOTO MHKEHEPHOro 0Opa3oBaHus B Pecrybnuke benapych Ha OCHOBE MExy-
POBHEBOI 00pa3oBaTEILHON UHTErPALIH U JIP.;

3. B xaxxaom 00y1acTHOM IIeHTpe pa3paboTaHbl U YTBEP>KIEHBI PErHMOHAIbHBIC
IPOTPaMMBbI Pa3BUTUS CETU MPOPUIBHBIX KIACCOB (TPYII) WHKEHEPHOU HAIPaBJICH-
Hoctu A0 2030 1., ¢ 2025 r. npoBoasATcs SIpMapKH 1eIeBOM MOATOTOBKH «Sl BHIOHpaio
npodeccuio» ¢ ydacTueM OpraHU3aIMi — 3aKa34MKOB KaJpPOB IS BBITYCKHUKOB XI
KJIACCOB; €XETOJHO MPOBOJIUTCS pecnyOiMKaHCKas HEAeNs MHXXEHEPUH B paMKax
BceMupHOro 1HsA HHXKEHEPUH.
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IleneBasi MOArOTOBKA CHENUAJIMCTOB C OOIUM WJIH CIEIHAIBLHBIM BBICIIIAM
0o0pa30BaHUEM PETYIUPYETCS PA3IMUYHBIMU HOPMATHBHO-TIPABOBBIMU aKTaMH, BKJIIO-
yas Kogekc PecniyOnuku benapyck «O6 obpazoBanumny», [lonoxxenue o meneBou mo/-
TOTOBKE CIEIUAINCTOB, pabounXx, CIyXKalluX, YTBEpkKAeHHOe noctaHoBieHueM Co-
Beta MunuctpoB Pecniyonuku benapycs Ne 572 ot 31.08.2022 r. u npyrumu.

B pamkax mnporpaMMmbl COLMAIbHO-DKOHOMHYECKOTO pa3BuUTHs benapycu Ha
2021-2025 rr. npeaycMOTPEeHO TMOBBIIIEHHE KOHKYPEHTOCIIOCOOHOCTH 00pa30oBaHusl,
BKJIFOYAIOIIETO Pa3BUTHE JOMOJHUTEIBHOTO 00pa3oBaHusi, CUCTEMY OOIIEro cpeaHe-
ro oOpa3oBaHUsI, CUCTEMY TTPO(PECCHOHAIILHOTO 00pa30BaHuUs, YCUJICHUE MPAKTHKO-
OPUEHTHUPOBAHHOCTH O0pPa30BaTENIBHOIO MpOIEcca, B T. Y CO3JaHHE HAy4YHO-
IIPOU3BOJICTBEHHBIX KJIACTEPOB, JOMOJHUTEILHOE O00pPa30BaHUE B3POCIBIX, JOBECTU
VACHBHBIN BeC YupexkAeHUN 00pa30BaHMs, PEATM3YIOIIUX 00pa30BaTeNIbHBIE MPO-
TPaMMBbI TTOBBITIICHUS KBATH(PUKAIIMA PYKOBOASAIINX PAOOTHUKOB W CIICIIUAIMCTOB B
JUCTAHITMOHHON (hopMe moryueHust oopasoBanus 10 50 % [4].

B rocynapcTBeHHBIX, PErMOHAJIBHBIX, OTPACIEBBIX MpPOTpaMMax KauecTBa Ha
2021-2025 rr. ocoboe MECTO yAENEeHO MOJATOTOBKE U IMOBBIINICHUIO KBaIM(DUKAIIUN
WHXEHEPHBIX KaJpPOB, CIEIUAINCTOB M0 CTAHAAPTU3AIMHU U METPOJIOTUH, ITUGPOBOU
TpaHchOpMAaIU SKOHOMHUKH.

OaHUM U3 NPUOPUTETHBIX HANPABJICHUI pa3BUTHS OpTraHMU3aIuel JepeBoodpa-
OarbiBaromieit otpacnu siBnsiercs «Kamgposas crparterusi. [loaroroBka (mepemnojro-
TOBKA) KaJpOBOr0 MOTEHLHANA», W3JOKEHHAas B MPOrpaMME Ppa3BUTHUS KOHIIEpHA
«bennecoymmnpomy.

['maBHOM 11€/1BI0 KAJAPOBOM MOJUTHUKHU Ha JAEPEeBOOOpAOATHIBAIOIMINX U MeOEIb-
HBIX MPOM3BOJICTBAX SIBISIETCS 0OECIIEYeHHE OTPACTN BbICOKOKBATU(PUIIMPOBAHHBIMU
PYKOBOJAIIMMU paOOTHUKAMH, CHEIUAIMCTAMH U pabOYMMH Ha OCHOBE 3(PPEKTHUB-
HOM CHCTEMBI MOATOTOBKH, TIEPETIOATOTOBKHM W TIOBBIIICHUS KBATU(DHUKAIIUN KaJIpOB
BCEX YPOBHEH, MX TPYAOYCTPOWCTBA U 3aKPEIUICHUS Ha TMPOU3BOJCTBE, CO3JAHUS
OJIaroNMpUATHBIX YCJIOBUHM I MPOU3BOJUTEIHHOTO, MaTepuaIbHO- M MOpPAJILHO-
MOTHBHPOBAHHOIO TPYAa, MPO(PECCHOHAIBHOTO POCTA.

[Ipeanpustust oTpaciyu BOCHOJHSAIOT MOTPEOHOCTh B KaJipax Kak 3a CYET BHEII-
HUX, TaK ¥ BHYTPEHHUX HUCTOYHUKOB. K BHENIHMM MCTOYHUKAM OTHOCSTCS Y4eOHBIC
3aBeneHus PecryOnuku bemapych W TeppuTOpHanbHBIC MEHTPHI 3aHATOCTA. BHYT-
PEHHUMHU MCTOYHUKAMHU SIBIISTIOTCS MEPEBOABI PAOOTHUKOB MPHU YHOPSIOYCHUH YHC-
JICHHOCTH W COBEPIICHCTBOBAHUU CTPYKTYPBI YIpPABICHHS (C TMpEaBAPUTEIBHBIM
OOy4EeHHEM).

Benymum pecnyonukanckum BY30M 1Mo moAaroToBke CrenuaivcToB IS Aepe-
BoOOpabaThIBaroOLIel OTpaciu sBIseTcs YupexaeHue oOpazoBanus «benopycckuii
roCyIapCTBEHHBIN TeXHOJIornueckuid yausepcutem». YO «bI'TY)» Ben€T moarotoBKy
Y3KOCTIELIMAJIM3UPOBAHHBIX KaJIpoB MO HampaBieHusM «TexHonorus nepeBooOpabda-
THIBAIOIINUX MPOU3BOJICTBY, «MaluHbl U 000PYI0BaHNE JIECHOTO KOMILUIEKCa», «XU-
MUYECKasi TEXHOJIOTHS TIEpPepadOTKU APEBECUHBD, « T€XHOIOTHS APEBECHBIX TUIUT U
MJIACTUKOBY», «ABTOMATH3AIMS TEXHOJIOTHYECKUX MPOIECCOB M MPOU3BOACTB». Ko-
an4ecTBO BbIMYCKHUKOB YO «BI'TY» B opranuzanusx orpaciu coctaBisieT 59 % ot
BCEX MPHUHSITHIX MOJIOJIBIX CTICIIHAINCTOB.
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B coctaB YO «bI'TY» B 2013 1. BKITIOYEHBI TSITh KOJUICKEH B KauecTBe (u-
JMaJoB YHUBepcUTeTa: «benopycckuii rocy1apCTBEHHBIN KOJUIEIXK MPOMBIILICHHO-
CTU CTPOUTEIIbHBIX MaTepUanoBy, «l1oIouKui rocyaapCTBEHHbBIN JIECHON KOJLIEIK,
«ButeOckuil TOCYJapCTBEHHBIM TEXHOJIOTHYECKUN KOJUIeK», «boOpyiickuil rocy-
JAPCTBEHHBIN JIECOTEXHUYECKUN KOJUIEIXK», «I'OMEIbCKUI TOCYAapCTBEHHBIA MOJIH-
TEXHUYECKUN KOJUIEIK.

C 1enblo MOBBIIICHUS KayeCcTBa MOJYy4aeMOTo 00pa3oBaHUs B COOTBETCTBUU C
y4€OHBIM IIJIAHOM CTYJEHTBI €KEroJHO MPOXOASAT MPOU3BOJACTBEHHYIO IPAKTUKY Ha
OCHOBHBIX ITPOMBILIUICHHBIX MPEANPUATUAX CTpaHbl. B coctaB ['ocyaapcTBEHHBIX 3K-
3aMEHAIIMOHHBIX KOMHUCCUW €KETOJHO BKJIIOYAIOTCS PYKOBOJUTENIH M TJIaBHBIE CIie-
[UAIKUCTHl KPYMHEUIINX TMPEANPUATHN OTpaciu, a Takxke pabOTHUKHU armapara
yIOpAaBJICHUS KOHIEpHA. JIJIsl MOBBIIEHUS] KBAIM(DHUKAIMNA UHKEHEPHO-TEXHUUECKUX
paboTHUKOB MebenbHON oTpaciau B YO «bI'TY» opranuzoBaHbl Kypchl MO CIEAYIO-
IIUM HAaIMpPAaBJICHUSIM:

— Au3aiiH MeOeNu U UHTEPhEPa;

— TEXHOJIOTUsI TPOU3BOJICTBA MeOEH;

— IW3aiiH U IPOEKTHUPOBaHKE MeOeH;

— TEXHOJOrusT M OOOpyJOBaHME MPOU3BOJACTBA MeOEIM U  CTOJIIPHO-
CTPOUTEIIbHBIX U3/IEIINMN.

JlJ1s MakCUMaJIbHOTO MCIOJIb30BaHUSI B yUEOHOM IPOLIECCE MEPENOBBIX TEXHO-
noruit Ha OAO «Peunnaapes» u PYII «3aBox razetHoit Oymaru» co3nanbl (puimabl
Kadeap TEXHOJIOTHUU AEPEeBOOOPa0ATHIBAIOIINX MTPOU3BOJICTB U TEXHOJIOTUU U JU3aii-
Ha uznenui u3 apesecunbl. Pektop YO «bI'TY» Bxonut B coctaB CoBeTa KOHIEpHA
«bennecoymnpom».

OcHOBHBIE 337]a41 B 00JaCTH KaJpOBOM MOJUTUKHU B J€PEBOOOpAOATHIBAIOIIEH U
MeOeIbHOU 0TpACIIAX, CIECTYIOIIUE:

— Opra’u3anys U JaJIbHENIIee COBEPIIEHCTBOBAHNE MHOTOYPOBHEBOW CHUCTEMBI
MOJITOTOBKY BBICOKOKBATU(PUITUPOBAHHBIX CIEIIUATMCTOB U pabOUYUX KaJIpOB I Me-
OEJIbHOTO U JepeBO0OPa0aTHIBAIOIIETO MPOU3BOICTBA,;

— TIOBBIIICHUE KAYECTBA MOATOTOBKHU, MEPEMOATOTOBKY U MOBBIIIICHUS KBATU(U-
KAy KaJapoB JIepeBooOpadaThIBAIOIIECi OTPACTH HA OCHOBE HOBBIX (DOPM U METO/IOB
oOyueHus, COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOJOTHNA, KOMIBIOTEPHBIX TPEHAXKE-
POB, UHBIX TEXHUUYECKUX CPEJICTB,;

— obecreueHre peryasipHOro MOBBIIEHUS KBaJU(UKAIIMN CIEIUATNCTOB JIepe-
BOOOpabarsiBaroiero npodusis MaccoBbIX nMpodeccuit 1 pabounx B CBSI3U C BHEIpE-
HHUEM HOBBIX TEXHOJIOTUM U COBPEMEHHON TEXHUKHU;

— COJEHCTBUE PA3BUTHIO MPOQPOPUEHTALMU Yy4alleicsi MOJOJEKU 4Yepe3 CETh
noAmedHbIX KO U CPETHUX CHEIUANbHBIX YUPEXKICHUN 00pa30BaHMUS;

— cO3JaHue OJaronmpusTHBIX YCIOBUM MJIsi 3aKPEIUICHUS MOJIOJBIX CIELUAU-
CTOB Ha MPOU3BOJCTBE U UX NMPOPECCUOHAIBHOTO POCTA;

— COJICICTBHE PACKPHITUIO TBOPUYECKOTO MOTEHIIMANA pAOOTHUKOB Yepe3 BOBIIE-
YeHHE UX B PAllMOHATN3AaTOPCKYIO U H300PETATENbCKYIO AESITEIbHOCTD;

— 00y4yeHre COTPYIHUKOB OpraHU3alMi KOHLEPHA U KOHIEPHA MO YIPABJIEHUIO
IpOeKTaMu, MporpaMMaMi U MOpPT(EIIMHU IPOEKTOB, OCHOBAHHBIX HA BEIYIIUX MH-
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poBbeix cranaaprax: PMI PMBOK Guide, ICB IPMA, PRINCE2, «A Guidebook for
Project and Program Management for Enterprise Innovation».

B nensix copepiieHcTBOBaHUS (HOPM U METOAOB OIICHKU JIESITEIbHOCTH IMEPCO-
Haja Ha NPEeANPUATUIX KOHIEPHA aKTUBU3UPYIOTCS pabOThI MO aTTECTAI[UU PYKOBO-
JUTENEeH U CIeUaIiCTOB, a Takke (POPMUPOBAHUIO JEHCTBEHHOTO KaJpOBOT0O pe3ep-
Ba U3 CIEIHAIKUCTOB B Bo3pacte 10 30 JIeT ¢ BBICIIUM 00pa30oBaHUEM JJIS TOATOTOBKU
U BBIIBIDKCHHS HA ynpaBieHueckue obkHOCTU. KoniepH «bemnecOymmnpom» B3au-
mozeictByeT ¢ YO «bI'TY» nmyTéMm 3as8BOK M TIOrOBOPOB Ha MOATOTOBKY CHELUAIH-
CTOB U UX pacnpenenenne. Kpome Toro, «mocraBmukaMm» KaapoB sl KOHIIEpHA SB-
astotest YO «benopycckuil rocy1apCTBEHHBIN TEXHOJIOTMYECKUN YHUBEpCUTET», be-
nopyccko-Poccuiickuit yausepcutetr, YO «bpecTckuil rocyiapCTBEHHbBIH TEXHUYE-
ckuil yHuUBepcuteT», YO «BuTeOCKHil rocyJapCTBEHHO TEXHOJIOTMYECKUN YHUBEP-
curter», YO «l'OMENnbCKMH TOCYIapCTBEHHBIM TEXHUYECKHM YHHUBEPCUTET HUMEHH
[1.0. Cyxoro», YO «Ilonoukuii rocy1apCTBEHHbII1 YHUBEPCUTET».

C yueOHbIMU 3aBeJieHUSIMU KOHIIEpH «bemnecOyMpom» BbICTpauBaeT J0JITO-
cpouHble oTHOWIEHHs. Tak 19 % oTpacieBpIX opraHu3anuil 3aKJIYWIA JOTOBOPA O
B3aMMOJEHCTBUHU C PSAJOM BEIYILUX YUpexkIaeHU oOpa3oBanus ctpansl — YO «berno-
PYCCKHI TOCYyIapCTBEHHBIM TEXHOJOTHMYECKU yHUuBepcutreT», YO «benopycckuit
HallMOHAJIBHBIA TEXHUYECKUX yHuBepcutrer», YO «llonecckuil rocynapcTBEeHHBIN
yHUBepcUTET», YO «I'OMENbCKUI roCcy1apCTBEHHBIN MOJIUTEXHUUECKUN KOJUIEIK» U
Ap.

MononpM crienpanucTaM KOHLIEPH MPENOCTABISIET KOMIUIEKC MEPOIPHUATHI
TPYZIOBOW M COLMAJIBHOM aJanTaluy, NPABOBBIE U dKOHOMHYECKHE TapaHTUU JIS
npodeccuoHanbHOro pocta. C MOJNOAEKBIO 3aKIIIOYAETCS KOHTPAKT HAa MaKCHUMaJlb-
HBIM CPOK C YCTAHOBJICHHEM MOBBILLIEHUS TAPU(PHON CTABKU U MOCIEAYIOIINM yBEIU-
YEHHWEM NPOLIEHTAa TPEMUPOBAHMUS, OKA3bIBAETCA MaTEpUaIbHasl IIOMOILb, OIJIaYMBa-
€TCs B pa3Mepe MOJHOW WIM YaCTUYHOM CTOMMOCTH NYTEBKU CAHATOPHO-KYPOPTHBIE
Y 03/I0POBHUTEJIBHBIE YUPEKACHUS. 3a MOJIOABIMH CIIENUATUCTAMH 3aKPEIUISIIOTCS Ha-
CTaBHUKHM U3 YHCJIa BHICOKOKBATH(UIIMPOBAHHBIX PYKOBOJUTENEH, CIIEIIUATUCTOB U
MEePeIOBhIX Pa0OUNX.

Jlenarorue nepBbie mard B MpoeCcCHuu MapHU U JIEBYIIKUA TaK)Ke MOTYT pac-
CUMTHIBATh HA OIUIATy CBOETO 00yueHus B BY3ax u kouiemkax mo cnerrualbHOCTSIM,
HE0OX0MMMBIM 171 PaboThl B opranuzanusax «bemnecoOymmnpomay. VM ommaunBaercs
OTIIyCKa Ha BpeMs HK3aMEHAIMOHHBIX cecCUil. Brimuatel 10 msATH 0a30BBIX BEIMYUH
CBEpPX YCTAaHOBJICHHBIX 3aKOHOJATEIbLCTBOM HOPMAaTHUBOB IOJIOXKEHBI MOJIOJBIM pa-
OOTHHKaM B cily4yae mpusbiBa Ha ciyk0y B Boopyxennbix Cuiiax u npu Bo3Bpallie-
HUU TI0CJIe €€ OKOHYAHMS U JIp. COLMAIbHbIe OOHYCHI.

Jns 3akpersieHusl CHeUUaIuCTOB Ha IMPOM3BOJCTBE B JIOMOJIHEHHWE K MeEpaMm
MOAJCPKKHU, MPOMUCAHHBIM B KOJUIEKTHBHBIX JIOIOBOpPAX, OPraHW3aldHd MPOBOIAT
JUISL MOJIOABIX CHELUATUCTOB JOTALMIO TOPSYErO MUTAHUS, IPEAOCTABISAIOT PacCPOU-
Ky IJIaTeka Mpu MPHUOOPETEHUH MPOIYKIUH COOCTBEHHOTO MPOM3BOJCTBA, a MOCIIE
roja paboTsl — JOOPOBOJIBHOE METUIIMHCKOE CTPAaxOBaHHUE 3a CUET CPEACTB HAaHUMA-
TEJIA.

Jlnst momynsipuzanu mpodeccuii B chepe nepeBooOpadaThIBArOIET0, MeOeIb-
HOTO U IEJUTIOJIO3HO-0yMa)KHOTO MPOM3BOACTBA OPraHU3aIMN YUyBCTBYIOT B pMap-
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Kax mpodeccuil IJig MIKOJbHUKOB M CTYAEHTOB, OPTaHU3YIOT BCTPEUM C ydalencs
MOJIOJIEKbIO, TTPOBOAAT IKCKYPCUM Ha MPEANpUATHSX. EKerogHo TpyAuThCS B OT-
pacib MPoXoaaT 0KoJio 380-TH MOJIOJBIX CIIEITUATUCTOB U pabouunx [4].

ObecnieunTh OTPaACIb BHICOKOKBATU(PHUIIMPOBAHHBIMU CHEIMAIUCTAMU, CIIOCO0-
CTBOBATh IMOBBIIMICHUIO X KBaTU(UKAIIMKU, 3aKPENUTh PaObOTAIONIYI0 MOJOJEKb Ha
MPOU3BOJICTBE U CO3/1aTh OJAroNpUsATHBIE YCIOBUA I NPOo(heCcCUOHATBLHOTO poCcTa —
TaKUMH LEIIMU PYKOBOJACTBYETCS KOHIEPH JepeBO0OpadaThIBaIOIEH MPOMBIIIICH-
HOCTH B CBOEM KaJIpOBOM NOJIUTHUKE.

B 3aBHCcHMOCTH OT MPOM3BOJACTBEHHBIX MOTPEOHOCTEN opraHu3anuu KoHuepHa
3aHUMAIOTCA HEIMPEPhIBHBIM Mpo(deccHoHANbHBIM 00y4YeHHeM cBoUX pabouux. s
MOBBIIICHUST YPOBHS 3HAHWW COTPYIHUKOB TPEINPHUATHS OOCCIECYCHBI YUCOHBIMU
KJIACCaMU M BCEMHU HEOOXOJUMBIMU MHCTPYMEHTAMHM, UMEIOT HEOOXOAUMBIN O1OIMO-
TeuHbll (oHJ. BbhICOKOKBaNM(UIIMPOBAHHBIE CHEIHATUCTBI CIOCOOHBI J1aBaTh Kak
TEOPETUYECKUE, TAK U MPAKTUUYECKUE 3HAHUS JJIS UCIIOJIb30BaHUS UX HA MPAKTUKE.

BoapmMHCTBO OpraHu3aiuii oTpaciu pa3MelalT CBEICHUS O MOTPEOHOCTU B
MOJIOJIBIX CHEIUAIUCTaX B aBTOMATU3UPOBaHHOM cucteme «l'oc3aka3z u mpuém» Ha
MOJTOTOBKY KBAJIU(PUITMPOBAHHBIX KaJIPOB JJIA BCEX OTpacieil 3koHOMHKHU B Pecry6-
ke benapycs. Hanbonbimas morpeOHOCTh B OTPACIM UMEETCSl B BBHIITYCKHUKAX CIie-
nuagbHoCTH «TexHoyorus nepeBooOpadaThIBAIOMIUX MPOU3BOACTB» KAaK BBICIIUX,
TaK U CPeJHUX CHEIUATBHBIX yUpexiaeHuil oOpazoBanus. B obOmactu mpodeccuo-
HaJIbHO-TEXHUYECKOTO O00pa3oBaHus, caMas BOCTPEOOBAHHAs CHELUAIbHOCTh —
«IKcIuTyatamnusi o0OpyAOBaHUS M TEXHOJIOTHS JepeBOOOpa0aTHIBAIONIUX TPOU3-
BozacTBY [3].

Kak mpaBuio, aOUTYpUEHTHI 110 MaTEPUATBHBIM U JPYTUM IPUUUHAM CTAPAIOTCS
MOJIYYHUTh Mpodeccrro U 00pa30BaHue B YUPEKICHUSIX 00pa30BaHUs CBOETO PErHOHA.
Hampumep, nHa OAO «Butebckapes» padbotatot BeimyckHuKH YO «Burtedckuii rocy-
JAPCTBEHHBIM TEXHOJIOTMYECKUI YHUBEPCUTET» U APYTHX pernoHaibHbIX BY30B, B
TOM YHUCJIE TEXHOJIOraMH, MexaHukaMu Jp. [Ipu 3TOM Mpou3BOACTBEHHAs] MPAKTUKA,
JTUIIJIOMHOE TPOEKTUPOBAHUE MPOBOJIUTCA Ha 0a3ze MpeAnpUsITHS.

[IpumMepoM permoHaIbHONM CHUCTEMBI MPAKTUKO-OPHUEHTHUPOBAHHOIO 00pa3oBa-
TeJLHOTO Tpoiiecca spisieTcs B3aumoeiicteue OAO «Buredckapes» ¢ YO «BI'TY»
u punmmanom YO «bI'TY» u «Burebckuii rocy1apCTBEHHBINM TEXHOJOTUUECKUN KOJI-
JEIK.

HNnxenepoB YO «BI'TY» rotoBuT Ha ABYX (haKyJabTeTaX — MPOU3BOJICTBEHHBIX
TEXHOJIOTHU, NHPOPMAIIMOHHBIX TEXHOJIOTHH M pOoOOTOTEeXHUWKHU. biaromaps stomy
CHEKTp CHEUUATIBHOCTEN Ype3BbIYAWHO IIUPOK — OT HHKEHEPOB-IHEPTE€TUKOB [0
CHELUAINCTOB, 3aHMMAIOIIMXCA NPOU3BOJACTBOM M3JeIMil Ha ocHoBe 3D-
TEXHOJOTUWA. Bce BBIYCKHUKH pACOPENENaOTCA MO MNPEANPUITHSAM 3a70JIr0 10
OKOHYaHUS YHUBEPCUTETA, HAUMHAS C TPETHETO Kypca.

Cornamenuem cropon 31.10.2022 r. co3maH METPOJOTUYECKUN 00pa3oBaTEb-
Hbii knactep YO «BI'TY» (manee — MOK) kak koOpJaMHUpYIOIIAsl CTPYKTYypa ydpe-
KJICHUN 00pa3oBaHMsl, MPEANPUATUN U OpraHU3alUi B 00JACTH METPOJIOTUYECKOIO
oOecrieyeHus: U KOHTPOJS KadyecTBa B MPOM3BOJCTBEHHON M HEMPOU3BOJCTBEHHOMN
chepax, 00beTUHEHHON CUCTEMOM JOTOBOPHBIX CBSI3EH.
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[enpto MOK siBnsieTcs 00bequHEHNE JESTEIbHOCTH U PECYPCOB YUPEKICHUIN
oOpa3oBaHusl, OpraHU3alUN-TIAPTHEPOB, PETHOHAIBHBIX IEHTPOB CTAHIAPTU3ALINH,
METPOJIOTUU U cepTU(UKAIIUU B 00JIACTU METPOJIOTUM M KOHTPOJIS KauecTBa JJid pe-
HICHUA 3a7a4:

— KOHCOJIUAIUSI HAyYHO-00pa30BaTEIbHOI0, OPraHU3allMOHHOTO U aIMUHUCT-
PaTUBHOTO MOTEHIIMAa CTOPOH, HallpaBieHHasl Ha MPO(EeCCHOHANTBHYIO OPUEHTALIUIO
BBIITYCKHUKOB YUPEXKIECHUN OOIIero cpeaHero odpa3oBaHus B 00JIaCTU KauyecTBa U
METPOJIOTHH;

— MOBBILIEHUE 00PA30BATEIBHOIO U MPAKTUKO-OPHUEHTHPOBAHHOTO YPOBHS MO/I-
TOTOBKHM CHELHUAINCTOB MO CINEUUAIBbHOCTH MEPBOM CTYNEHU BBICIIEr0 00pa30BAHMS
«MetpoJorus, cCTaHgapTU3aLMs U KOHTPOJIb Ka4eCTBay;

— MONYJIApU3aLMs IEPETOBOIO OIbITa B 00JIACTH METPOJIOTUU U KOHTPOJIS Kaye-
CTBA, Pa3BUTHE HAYYHOW, MHHOBAIMOHHOM, OPTAHU3ALIMOHHON KOOIIEpallMy B paMKax
MOK;

— BHEJpEHUE 00pa30BaTeIbHBIX MHHOBALIUMN 3a CUET oOecnieueHus 3pPeKTuBHO-
ro B3aUMOJEMCTBUsI OpraHu3aluii OOIIEro CPEeIHEro M BBICIIEro OOpa3oBaHMs, a
Tak)ke 0a30BBIX MPEANPUATUN U OpraHU3alUil creuuanbHoCTH «MeTposorus, cTaH-
JApTU3alus U KOHTPOJIb Ka4eCTBAY;

— MOTHBAIUS Yy4aCTUsl BBITYCKHUKOB YUPEKICHUM 0OIIero cpeaHero oopa3ona-
HUs B yHUBepcuTeTckoi omumnuane YO «BI'TY» u Bbibopa cnenuanbHocTH «MeT-
pOJIOTHS, CTAaHAAPTHU3ALNS U KOHTPOJIb KAYE€CTBAa» B KAUECTBE MPUOPUTETHOM IIPH I10-
CTYIUICHUU B YHUBEPCHUTET.

04.12.2024 r. 3aBepmmics 3aKITIOYUTEIBHBIA 3Tam BuTeOCKOro 0071acTHOTO
KOHKYypca paloT HCCIeoBaTeNbCKOro Xapakrepa (koHpepeHuun) yvamumxcs [X-XI
KJIACCOB yUpexJaeHUI oOpazoBaHusi Butedckoi odnactu «IBpuka». B pamkax B3au-
MOJEUCTBUSL WIEHOB METpOoJorn4eckoro oOpa3oBaTENbHOTO KJacTepa YUHMTENs
YamHukckod ruMHazum U npenojaBarenu kadeapsl « TPuT» peanuzoBanu HaydHO-
TEXHUYECKUN MPOEKT, KOTOPBINA MPECTaBIeH Ha KOHKypce paboT «IBpuka» B 2024
r. Inmiom II crenenn y Yamnankckon rumHasuu 3a copmectHyro HUP ¢ npenonasa-
tensimu Kadeapsl « TPuT».

14.11.2024 r. YO «BI'TY» no UHUIIMATUBE U MPU BCECTOPOHHEH MOAJACPIKKE
Burebckoro 1mieHTpa ctaHaapTH3alul, METPOJIOTUU U cepTudukanmu (MapTHEPHI 1O
MOK), npoBen kBu3 «KauecTBo B KBaapare», NPUYypPOUCHHBIA K ['0qy KauecTBa H
BceMupHOMYy JIHIO KauecTBa. Y4YAaCTHUKAMM HMHTEIIEKTYaJIbHOW UIPHI CcTAIX 23 KO-
MaH/Ibl, B COCTaB KOTOPBIX BOLIIO OKOJIO 150 yyammxcs cpeqHux MKOJI, TMMHA3UN U
KOJUIEHKEN 00JIacTH.

B 2024 r. npoBenén koukypc «PRO-kauectBo» — YO «BI'TY» u PYII «Bute6-
ckuii HCMC» npuBJiIeKIn NOTEHIMAIBHBIX A0UTYPUEHTOB FOPOACKUX U PETUOHAb-
HBIX LIKOJ K YYacCTHUIO, MOMYJISIPU3UPYS MEPEJOBOM OMBIT B 00JACTH METPOJIOTHH U
KOHTPOJISI Ka4eCTBa.

B cootBercTBHu ¢ noroBopoM Ne 483 ot 25.05.2018 r. mexay YO «BI'TY» u
OAO «Butebcxapes» kadenpa «TPuT» otkpbuta ¢punman Ha NPEANPULTHH C LETBIO
pealiv3allid  NPAKTUKOOPHUEHTHPOBAHHBIX  METOJOB  OOy4YeHHS] M HAy4dHO-
MCCIIE0BATEIIBCKOM IESITENBbHOCTH.
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Crycts 6 J1eT TIOA0TBOPHOTO COTPYIHUYECTBA, a UMEHHO 26 HOsi0ps 2024 1. B
pamkax XXVI pecrnyOJIMKaHCKOTO KOHKypca MOTPEOUTEIbCKUX MPEANOYTEHUIM
«IIpoaykt rona — 2024» B HoMuHanmu «lcribITaTenbHas, HaydHas 1 00pa3oBaTelib-
Hasl JICSITENIbHOCTh» 3a YCIYrd MO HUCHBITATeNIbHOM, HAYYHOM W 00pa3oBaTeIbHOMU
nesitenpbHoCcTH L[3J1 OAO «Butebekapeny Harpaxaena ['pan-Ilpu.

Ha ¢unuane kapeapsr «TPuT» B cnenuanbHO 000py10BaHHOM y4eOHOM Kitacce
npoBojsATCa yueOHble 3ansTus. B LleHTpaibHON 3aBO/ICKOM J1aOopaTopuu U Ha MpPo-
u3BoACTBeHHBIX Mtomaasix OAO «ButeGckapeBy» BBHIOIHSIIOTCS UCCIIEI0BATEIbCKHE
paboThl B paMKax KypCOBOI'O M JUIUIOMHOTO MPOEKTUPOBAHMS, AUCCEPTALUHA Maru-
CTPOB M aCIMPAHTOB. EKETOMHO B YCIOBUAX NPEANPHUATHS MPOXOIAT MPAKTUKY JIE-
CSITKU CTYJIEHTOB MH)XCHEPHBIX crienuanbHocTel. COTpyIHUKN (uinaia mpuBlieKa-
I0TCS K OpraHu3aluy 00pa3oBaTesIbHOTO MpoLiecca.

B ctpykrype YO «BI'TY» dynkunonupyer ®IIK u [IK ¢ mupokum cnekrpom
CHELMAIbHOCTEN MEPEeNnoAroTOBKH, KOTOPYI0 MOTYT mpoiitu cryaeHtsl ¢ |l kypca
oOyueHus: Ha AHEBHOU (opMme. Takum oOpazom, OyAyHIMil CHEHUAINUCT PACIIUPSAET
npodecCuOHaNbHbIE KOMIETEHIIMU U (PAKTUYECKH NPHU BBIYCKE MOJIYy4yaeT JBa JU-
IIoMa.

bromxerHas gopma oOyueHus: mpeznosaraeT oosi3aTesibHOE pacnpezeneHue (2
rojia, a Mpu LeJeBOM 00Y4eHUU OT KOHKPETHOTO mpeanpusatus — 5 jaer). KonnuectBo
OpeanpUsITUII—3aKa3uMKOB KaJIpoB HE MeHee 0OBEMOB BBINTyCKa crenuanucTos. Ilo
OTJIEIBHBIM CIELHUATBHOCTSM CHPOC Ha CIEHHAIMCTOB OOJIbIIE, YEM MOXKET MPEeIo-
#uTh BY3. B Teuenue paboT 1o pacnpeaesieHn0 YHUBEPCUTET OCYIIECTBIISIET MOHU-
TOPUHI TPYJIOBOW NESITENBHOCTH BBITYCKHUKA, €r0 KAPbEPHBIA POCT, COUHUAIBHYIO
3AIIMILEHHOCTD.

B YO «BI'TY» npoBoAUTCS MHOKECTBO MEPONPUITUI C YHACTUEM IMPEACTABU-
TeJIed OpraHu3alui-3aKa34yuKoB KaapoB. CIENHAINCTOB MPEANPUATANA NPUBIEKAIOT
K MPOBEJCHUIO YUEOHBIX 3aHITHH, PELICH3UPOBAHUIO AUILIOMHBIX PabOT, y4acTHIO B
pabore I'DK, pykoBoJCTBY NMpOHW3BOACTBEHHOU mpakTukoi. IIpencraBurenu mpen-
OpUSITUNA U OpraHU3alUii-3aKa3uMKOB KaJpOB PELEH3UPYIOT YYEOHO-METOINYECKHE
paspabotku, DYMK.

Yupexnenue obpazoBanusi «ButeOCkuii ToCyaapCTBEHHBIA TEXHOJIOTHYECKUIN
YHUBEPCUTET» PEATU3yeT IKCIEPUMEHTAIbHBINA MPOEKT B cepe BhICIIEro oOpa3oBa-
Husg «DopmupoBaHHe WHIWBHIYyAIbHONW 00pPa30BATEILHON TPACKTOPUU MJIsi WHO-
CTPAHHBIX TPAXKJAH MPU pealh3aluu 00pa3zoBaTEIbLHOM MPOTrpaMMbl MarucCTPaTypbl
M0 CHEHAIBHOCTAM B 00JIACTH UHKEHEPUU U MH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TexHoJiorui» Ha 2024-2030 rr.

Takum obOpazom B Pecnybnuke bemapych co3maHa AeiicTBUTENIbHAsT HAay4dHO-
IIPAKTUYECKasi CUCTEMA MOJATOTOBKHA MH)KEHEPHBIX KaJpPOB M CHELUAIVCTOB BBICIIEH
KBAIM(PUKALIMU, PEIaeTcsl MpodiieMa TOCTYIHOIO0 KaueCTBEHHOTO 00pa3oBaHMUs, J10-
MOJIHUTEJILHOTO 00pa30BaHusl JIeTel W MOJOJECKH, NMPUBJICUECHUE PECYypCHOU Oa3bl
IPEINPUITUIA, HAYYHBIX OPTaHU3aAlNN, YUPEKICHUN 00pa30BaHusl PETHOHOB.

Jluteparypa:
1. B Benapycu BBICTpOCHA [CHCTBEHHAs CHCTEMa MOATOTOBKH HMH)KEHEPHBIX
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CuHTe3 1 cBOMCTBA JUTHOPEHO010(OPMAIBAETHAHBIX CMOJI ¢ BHICOKOM
CTENEeHbI0 3aMelleHus peHoIa HA JTMTHUH

/. B. Heanos', H.IO. Bakanoe’, M.I'. I Jza3yH06a1, 9.U. E¢cmuznees’

1 . . .
Canxm-Ilemepbypeckuii 20cy0apcmeentblil 1eCOMexXHU4ecKull yHusepcumem
umenu C.M. Kuposa

2
000 «3ae600 croucmolx NIACMUKOB)

Coobwaemcs 0 1uecHODeHOI0pOPMANTLOCCUOHBIX CMONAX, CUHMEIUPOBAHHBIX NO
pedicumy u peyenmype @enonogopmanvoecuonvix cmonr mapoxk COIK-3014 u
CDIK-3013 ¢ wacmuunol 3ameHoU (peHona HaA OKUCIEHHbIL 2UOPOJUZHBLIL JTUSHUH.
Packpuvisaromes neoocmamxu peyenmyp u pescumos COK-3013 u COXK-3014, ces-
3aHHbIe CO CBOUCMBAMU OKUCTIEHHO20 SUOPONU3HO20 aucHuna. llpednacaemcs pescum
cunmesa u peyenmypa 6a3060u GeHoropopmanbOecuOHol cMobl Ol NOJYYeHUs.
JIUCHODEHONOPOPMATILOCCUOHBIX CMOL CO CMENEHbI0 3aMeujeHuss eHona Ha OKuUc-
JeHHultl euopoaususiil aueHur om 30 %.

KiarudeBble ¢ji0Ba: OKMCICHHBIA THAPOIU3HBIA JTUTHUH, JUTHO(EHOI0hOpMabIe-
rUHast cMojia, peHosohopMalibIEeTHAHAS CMOJIA, IPEBECHOCTPYKEUHBIE IITUTHI.

OpHoii U3 HauOosiee pacnpoCTpPaHEHHBIX (HOPMATIBIETUA0COACPKAIINX CMOJI,
UCIIOJIb3YEMBIX B ITPOU3BOJICTBE KJIEEHBIX U JPEBECHBIX KOMIIO3UIMOHHBIX MaTepHa-
J0B, saBisieTcs (GeHoaodopmanpaeruatas cmoia (PPC). DDC ucnoab3yroT, rias-
HBIM 00pa30M, MPU HEOOXOJUMOCTH U3TOTOBJICHUS MAaTepUaioB MOBBIIIEHHOW BOJO-
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CTOMKOCTH, TAKUX KaK JPEBECHBIC MM JEKOPATUBHbIE OYMaXXHOCIOUCTHIC TNIACTUKH,
IUTATHI U3 OPUCHTUPOBAHHOM CTPYXKH, panepa mapku ®CD u T. 1 [7, 8]. Cymect-
BEHHBIM OrpaHuueHueM A ucnosibzoBanuss ®DOC sBnsgercs €€ BbICOKAsi CTOMMOCTb,
Oosee ueM Ha 70 % ompenenseMasi BBICOKOW CTOUMOCTBIO (eHona [3].

Opnum u3 crnoco6oB cHrkeHus: ctouMoctd ODC gBsSeTcs YaCTUYHAS 3aMEHa
CUHTETHYECKOTO (heHoNa Ha MPHUPOIHBIE WIIM MCKYCCTBEHHBIC AHAJIOTH, TAKUE Kak
TaHWHBI, KapJaHOJI WK Npenaparthkl JurinHa [4—6]. HauGonbiiee pacnpocTpaHeHue
MOJTYqrUT JIMTHO(eHoTohopManibaeruaabie cMoibl (JIODC), mockoabKy mpemnapaTs
JUTHUHA SBJISIIOTCS JOCTYHHBIM W CPABHUTENBHO HEAOPOTUM ChIpbEM. OOHUM W3
TEXHUYECKUX MPENapaToB JIMTHUHA, OOpa3yloluXcs B MPOMBIIUICHHBIX OO0BEMAX,
SIBIISIETCSl TUAPOJU3HBIN JTUTHUH — MOOOYHBIN MPOAYKT THAPOJIU3HBIX MPOU3BOICTB.
OnHaKo MCXOIHBIM TMAPOJIN3HBIN JUTHUH HE NPUroAcH Ui cuHre3a JIODC, 1. K. OH
HE PacTBOPHM HHU B KakuX pacTtBopuTessax. OIHUM U3 crocoOOB oOecredeHus: pac-
TBOPUMOCTH THUAPOJIM3HOTO JINTHUHA SIBJIAETCSA €ro MOAU(UIUPOBAHUE IIyTEM OKHC-
JICHUsI TIEPOKCUIOM BOAOPOJIa B MPUCYTCTBUU MHHEPaIbHBIX KUCIOT [1]. OkucneH-
HBIM ruapoau3nbiil turaud (OI'J]) pacTBopsieTcst B BOjie B IPUCYTCTBUU LIEIOYEH.

[TOCKOJIbBKY KOJMYECTBO PEAKIMOHHBIX IIEHTPOB B Ipemnaparax JIMTHUHA 3a4ac-
TYI0 HEM3BECTHO, a UX OINpeAesieHue TpeOyeT MCIOJIb30BAHUS CIOKHBIX METOJIHUK,
npu pacuérax JIODC npenrnoynuTaroT OTTAIKUBATHECA OT W3BECTHOM pELENTYphI HeE-
kot ®DC (6a30B0it DDC), 3amerias onpeneaEHHOE KOIMUECTBO (EeHOIIA JIUTHUHOM.
Ha nepeom smane pabotel cunte3 JIODC Benu 1o pexxumy U pelenTtype, NpUHITHIM
it POC mapku COXK-3014 [2].

B pab6ote ucnonszoanin OI'JI B Buze nopoika ppaxuuu 0,25/—, o61agaroiero
CIICYIOIIMMU MOKa3aTesIMHU: COIep)KaHNe CEPHOKUCIOTHOTO uranHa — 88,1 %, co-
nepkanue kapOOKCHIbHBIX rpynn — 8,9 %, coaep:kanue (HEHOTbHBIX THAPOKCHIBHBIX
rpynn — 2,9 %, 3ompHOCTE — 0,8 %, pacTBopuMOocTh B mignoun — 92,9 %. Taroke mst
cunteza OOC u JIODC ucnonp3zoBaau (GEeHOJ CUHTETUYECKUN TEXHUYECKUN MapKu
A (I'OCT 23519-93), ruapokcua Hatpus 4. 1. a. (TOCT 4328-77) B BUE BOJHOTO
pactBopa KoHueHTpaiuei 40 %, dopmanun texuudeckuit Boicimiero copra (I'OCT
1625-2016), TUCTHITUPOBAHHYIO BOJY.

[Ipu ucnonb3oBanuu B kadectBe 0azoBoii ODC cmomsr mapku CDIK-3014,
MaKcuMasibHas cTeneHb 3amemenus ¢genona Ha OI'JI coctaBuna Tombko 20 %. Ilpu
nonbITKe 3aMecTuTh 30 % deHosa mpou30IIIo OTBEPKICHUE PEAKIIMOHHOM CMECH B
xo7e Beiaepxku nipu 96...98 °C (na Bropoit ctamuu cuate3a). C pocToM CTEIeHH 3a-
MmenieHus: ¢penona Ha OI'JI cHMkamuch MaccoBasi 10J1s1 CyXOro OCTaTKa, CoAep KaHue
dbeHona u WENOYM, YBEIMUYUBAIACH YCIOBHASA BA3KOCTh CMOJBI M COJEPKAHUE CBO-
oonHoro Qopmanbaeruna (tabdna. 1). XapakrtepHoit ocobeHHocThio OI'JI sBisieTcs
HedTpanmzanuss NaOH 3a cu€t pacKkpbITusl AUJIAKTOHOBBIX CTPYKTYp UM 0Opa3oBaHUs
HaTpueBoi cosu [9].

Cunre3 JIODC no pexumy, npunstomy st COXK-3014 Bwi3Ban psan TpyaHO-
CTeH M HEeyO0OCTB, CBSI3aHHBIX KaK CO CBOMCTBAMH JIMTHHUHA, TaK U C PEUENTYPHBIMU
0COOEHHOCTSIMH CMOJIBI. M3-3a cCpaBHUTENHHO HEBBICOKOM pacTtBopumocTtu OI'JI, pe-
aKIMOHHASI CMECh OTJIMYaJach BHICOKOM BS3KOCTBIO YK€ Ha 3Tare oOpa3oBaHUs (¢e-
HOJIOCIIUPTOB (Ha MEPBOM CTaguu CHHTE3a, B XOJE BBIAEPKKH PEAKLIMOHHON cMecH
npu 45...50 °C). Kpome Toro pacTBopeHue JIMrHUHA TPEOOBAIO MHOTO BPEMEHH, T. K.
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OCHOBHOE€ KOJIMYECTBO BOJbI B TOTOBOM CMOJIE COCTaBIIs/Ia BOAa B cocTaBe (opMaiu-
Ha, 3arpyxaemoro nociue 3arpy3ku OI'JI. Bo Bpems BbIIEpKKH pEaKIIMOHHOW cMecH
Ha dTare MOJUKOHICHCAIIMH (Ha BTOPOU CTaJIMW CHHTE3a, B XOJI€ BBIIEP)KKH PEaKIly-
OHHOM cmecu Tipu 96...98 °C) HabmoganM akTUBHOE TMEHOOOpa3oBaHUE, KOTOPOE
YCHJIMBAJIOCh TIPH YBEIMUEHUU CTETICHU 3aMeleHus eHOIa Ha JINTHUH.

Tabmuma 1 — Ouznko-xuMUYecKne mokazareian (eHono- 1 TurHoderosopopMabie-
THIHBIX CMOJI, CHHTE3UpOBaHHBIX 10 pexumy CDOXK-3014

HanMeHOBAMIE [OKA3ATCIS Crenenp 3amenieHus peHosa Ha JUTHUH
0 10 20 30

MaccoBas 10151 CyXoro ocrarka, % 48,1 45,4 39,7
YcioBHast BI3KOCTD, C 21 38 42
Konnenrpaius nonos Bogopoza (pH) 11,6 11,5 11,6 OTBCPAKACHHC
Coneprxanne, % Ha BTOpOH

e ménoun 6,9 6,6 5.9 CTaJuu

e cBOOOIHOTO (heHOIa 0,08 0,07 0,06 curTesa

e cB00OMHOrO (hopMaNbICTHIA 0,02 0,10 0,17

MounbHoe cootHomenue denoin : popmanpaerun (dPe : @) gns COXK-3014 co-
craBiset 1 : 2,4. IIpu yactuunoit 3amene ¢enosa Ha OI'JI konmnuecTBO Qopmaibie-
rUja MO0 OTHOLIECHUIO K (DEHOJY YBEIMUYMBAIIOCH; JI1 CMOJI CO CTENEHBIO 3aMEICHUS
dbenona 10, 20 u 30 % monbHOe cooTHolIeHHe De : @ cOCTaBIAIO COOTBETCTBEHHO
1:2,7;1:3,0u1:3,4. Takum oOpazom, mpu cunrtese cmolibl ¢ 30 % denona, 3ame-
méaHoro Ha OI'JI, uMen Mecto M30BITOK (opMallblIeTHAA, YTO MOTJIO OBITH MPUYH-
HOUW OTBEPXKACHUS PEAKIIMOHHOW CMECH B X0JI€ BTOPOM CTaIUH CUHTE3A.

Ha emopom smane paboTel mpu oTpabOTKE pEUENTypbl U peXKUMa CHUHTE3Q
JIODC orrankuBaiuch OT perentypsl U pexkuma cunreza DDOC mapku CDIK-3013,
T. K. mo cpaBHeHuio ¢ CDIK-3014 cmona CDIK-3013 ormnmuaercs 60abIIAM COAEP-
YKaHUEM BOJIbI U MEHBIIIUM KOJMYECTBOM (pOopMasbAeru/a o OTHOIIECHUIO K (PeHOITy.
Koneunoe mosbHOe cooTHomeHue de : @ miss COXK-3013 cocrapnser 1 : 2,1; npu
3amene 30 % denona Ha OI'JI monbHOe cooTHomieHne de : @ cocraBuio 1 : 3,0, 1. e
Ha ypoBHe 20 % ¢enona, 3ameménnoro Ha OI'JI npu penentype no CDXK-3014.

Penentypy u pexxum cunrteza COXK-3013 ckoppekTrpoBany s JTy4IlIero pac-
tBOpenust OI'JI. ®opmanuu 3ameHuan Ha napadgopmanbaeru (nmapadpopm) mapku C
(TY 6-09-141-03-89), yTo MO3BOJMIIO YBEIMYUTH KOJMUYECTBO BOJBI, 3arpyKacMoOi
nepen 3arpy3koi suranHa. OI'JI 3arpykanu npu temnepaType peakuuOHHON CMECH
85...90 °C. Ilepen 3arpyskoi mapadopMa peakIMOHHYIO CMECh BBIICPKUBAIU TPU
96...98 °C B Teuenue 1 4, 94TO MO3BOJMIO MOJHOCTHIO pacTBopuTh OI'JI u moOUTHCS
HU3KOW BA3KOCTH peaknuoHHOM cmecu. OcobenHocthio CDIK-3013 sBisieTcs cpas-
HUTEIBHO HU3KOE cojepkanue meénoun (MonbHOe cooTHomieHne ®de : NaOH mus
CDXK-3014 cocransier 1 : 0,73, a g CDXK-3013 1 : 0,51). T. k. npu HEBBICOKOM
ménoynoctu 3amenisiercs pactBopenue OI'JI, monsHOe cooTtHOmeHnue de : NaOH
OBLIO penIeHo 0CTaBUTh Ha ypoBHe perentypsl COXK-3014.

[Tapadopm 3arpyxanu npu 45...50 °C, nocie 4yero CMHTE3 BEJIM MO Kiaccuye-
ckomy pexxumy CDIK-3013 [2]. 3amena 6a3oBoit DDC, KOPPEKTUPOBKA PEICITYPbI
U peXMMa CHUHTE3a, a TaK)Ke HCIOoJIb30BaHue mapagopMa BMeCTO popManHa mo3Bo-
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aunu cunate3npoBath JIODC ¢ 30 % denona, 3ameménnoro va OI'JI (Tabsn. 2). B xo-
JIe BBIICPKKH PEaKIIMOHHONW CMECH Ha BTOPOW CTaJiMM CHHTE3a TICHOOOpa30BaHUs HE
HaOmoaanu. Cieayer OTMETUTh, 4TO UCIIOJIb30BaHue napadopma BMecTo hopMaliiHa
HE TOJBKO CIOCOOCTBOBAJIO JyuliemMy pactBopenuto OI'JI, HO U MO3BOJIUIO CHU3UTH
TEMIIEPATypPy PEaKIIMOHHOW CMECH Ha TMepBOH cTaauu cuHTe3a. BeposTHo, Giaromapst
OTCYTCTBHIO METAHOJIa B PEAKIMOHHON CMecH, B3auMOJeHcTBHE (hopMabaeTuaa C
denonom u OI'JI mpotekano O6wicTpee.

Tabnuma 2 — @DU3MKO-XMMHUYECKHE ITOKa3aTeilu JUrHOGEHOI0(hOopMaTbICTHIHBIX
CMOJI, CHHTE3UPOBAHHBIX 110 CKOPPEKTUPOBAHHOMY pexxnuMy cMojibl CDIK-3013

TemnepaTypa Ha nepBoii CTaANK CUHTE3a

HanmenoBanue nmoxkasares

80...85 °C 55...60 °C
MaccoBas 10J1 cyxoro ocratka, % 44,7 43,2
VcnoBHas BI3KOCTB, C 56 46
Komnmuenrparus noHoB Bogopoa (pH) 11,0 10,9

Conepxanne, %
o ménoun 50 51
e cBOOOJHOTO (heHoIa 0,16 0,13
e cBOOOIHOrO (hopMasbaeTUa 0,94 0,57

CHMIXEHHE TeMIlepaTypbl PEAKLIMOHHOW CMECH Ha IEpBOM CTAaguU CHUHTE3a
JIODC nonoKUTENBHO CKAa3aJI0Ch HE TOJILKO HAa CBOMCTBAX TOTOBBIX CMOJ (TJIaBHBIM
o0pa3oM, Ha cofiepxaHuu CBOOOJAHOTO (popmalibJieruaa), HO U Ha CBOMCTBax JipeBec-
HOCTPY>KEUHBIX TUIUT, U3TOTOBJIEHHBIX C UX UCIOJIb30oBaHuEeM (Tabi. 3). BomocToii-
KOCTh IUIATHI HA OCHOBE JIODC, CHHTE3UPOBAaHHON NPHU TEMIEPATYPE PEAKIIMOHHOM
CMECH Ha TIepBoM ctaguu cuHTe3a 55...60 °C 3HAYMTEIIBHO TPEBOCXOAUT BOIOCTOM-
KOCTb IIJIUTHl HA OCHOBE CMOJIbl, CHHTE3UPOBAHHOM MPHU TEMIIEpAType NEPBOM CTaiuu
80...85 °C, omnako yctymaetr BogocTOWKocTH MMT Ha ocHoBe CDXK-3014. Ilpou-
HOCTbh BHYTPEHHETO CJIOSl U cojiepxkanue popmanbaeruaa y miut Ha ocHoBe JIODC u

CPXK-3014 conmocTaBUMEL.

Tabnuua 3 — OU3NKO-MEXaHUYECKHE MOKa3aTEIN IPEBECHOCTPYKEUHBIX TUIUT

Bun cMoier
HaumeHnoBaHue mmokasatems JIODC ODPC
80...85 °C 55...60 °C OasoBas™ CdXK-3014

[LIOTHOCTB, KI/M® 693 680 689 715
[Tpounocts ipu u3ruode, Mlla 26,2 25,6 15,8 30,4
[IpounocTs npu pactsxkenuu, Mlla 0,32 0,39 0,09 0,32
Pazbyxanue no tonmmae, %

e B XOJIOAHOH BoJie 3a 24 4 39 28 44 32

e B KuIIAIIEH Boxe 3a 1 4 61 43 72 45
Bononornomenue, %

e B XOJIOQHOU BoJeE 3a 24 4 103 86 95 91

e B KHUIIIIEH Boxe 3a 1 4 109 86 113 98
Cogepxanne popmanpaeruaa, mr/100 r 0,55 0,43 0,40 0,15

* 6azoBasg ODC msa JIODC, cuHTEe3MPOBAHHON TIPH TEMIIEpaType rnepBoi craauu 55...60 °C
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Crnenyer OTMETUTh HU3KHE (DU3UKO-MEXAaHMYECKHUE CBOMCTBA IUIUT HAa OCHOBE
6azoBoit ®DC, penentypa U peKuUM CUHTE3a KOTOPOH MOBTOPSIET PELENTYPY U pe-
xuM cunreza JIODC (55...60 °C Ha nepBoil cTaAuM CUHTE3a) 32 UCKIIOYEHUEM 3a-
mernieHust perona Ha OI'JI. ITo mpodyHOCTH U BOJOCTOMKOCTHU IUTUTHI HA OCHOBE 0a30-
Bori @PC ycTynaroT He ToJIbKO rmmuTaM Ha ocHoBe CPXK-3014, HO 1 nunTaM Ha Oc-
HOBe JIODC, uto yKa3blBaeT Ha OTCYTCTBHUE HEOOXOAMMOCTU HCIOIb30BaHUS Kaye-
ctBeHHOM 0azoBoit ODC s monmyderus: JIODC, cnocoOHOM obOecreunBaTh BHICO-
Kre (PU3NKO-MEXaHUICCKHUE CBOMCTBA JPEBECHBIX TIIHT.

Takum o0pazom, st cunre3a JIODC npemyoxkena 6azoBas ODOC crnenyroieit
perenTtyps (Macc. 4.):

117535 (03 OO RPRPRR 100
TUJIPOKCHIT HATPHS e evvveesatreeessteeeessteesssusesesasseeessseessssseesssseesssssessssssesssnsseesansees 31,0
GOpMATTBIETH (TIEPBAST TIOPLIMISI) ..vvenreeasrereneeesnreesnresssneesnesasnesessneessneesnnessnes 60,6
GOPMATTBIETH (BTOPAS TIOPIIMS) .evvenreeanreranreesnneesnresssneessesasnessssneessneesnessnes 6,4
270 )1 ¢ NP 233,4

Cunre3 JIODC Benu 1o CIEAYIOIIEMY PEKUMY:

— 3arpy3ka B peakTop ¢eHoja, JUCTUUTMPOBAHHON BOJIBI U BOAHOTO pacTBOpa
NaOH konnentpanueii 40 %;

— MOABEM TeMIIepaTypbl peakimoHHou cmecu 10 85...90 °C u 3arpyska OI'JI He-
CKOJIBKUMHM TOpIusiMu (oaHa nopuus cootBeTcTByeT 10 % (enona, 3ameméHHoro Ha
JIUTHUH),

— mociie pactBopeHus nocieaHed nopuun OI'JI HarpeB peakMoOHHON cMecH 10
96...98 °C u BbIIEpKKA B TeueHue 1 d;

— OXJIAXKJIEHHE peakunuoHHOoW cMmecu 10 45...50 °C u 3arpy3ka nepBod Mmopuuu
napadopma;

— HAarpeB peakmoHHOU cMecH 10 55...60 °C u BbiaepxKa B TeueHue 1 u;

— HAarpeB peakmoHHOU cmecH 10 96...98 °C u BbiaepkKa B TeueHue 15 MuH,;

— OXJIAKJIEHHE peakunoHHOU cmecu 1o 80 °C, 3arpy3ka BTOpOW NMOPLUHU Mapa-
dbopma u Beiiepkka npu temmneparype 80...85 °C B teuenue 10 muH;

— oxyaxaenue cmecu 10 25...30 °C 1 cinuB TOTOBOM CMOJIBI B IPUEMHYIO EM-
KOCTb.
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HoBble BHU/IbI CBASYIOILIUX AJA IMIPOU3BOACTBA APEBECHBIX KOMITO3UITUOHHBIX
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benopycckuii 2ocyoapcmeentbiii mexHoi02u4ecKull yHusepcumem
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Canxm-Ilemep6ypeckuti 20cy0apcmeeHHblll 1eCOMeXHU4YeCKUll YHu8epcumem
umenu C.M. Kuposa

Paspabomanvl memoowt nonyuenusi Ho8bixX 8UO08 KOMNOZUYUOHHBIX CEA3VIOUUX
0131 Oepegoobpabamuleaiouet npomviutiennocmu. Cesazyrowue umMeiom HU3Koe co-
oepoicarue c800600H020 hopmanvoecuda u He cooepaicam gernona. C ucnonv3osaruem
HOBbIX CEAZVIOUUX U320MOBIIEHbL ONbIMHbBLE 00PA3YbL PAHEPLL U OPEBECHOCMPYICEY-
HbIX NAUM NOBLIULEHHOU NPOYHOCTIU U 8000CHOUKOCTIU.

KiaroueBbie ciaoBa: kapbamua, kapOoamMumpohopMabIeruaHbIi KOHIICHTpAT, IHaH,
bypdypHUIOBbIiA CIUPT, TIMOKCAIb, TAJIOBOE MAcyo, TPEBECHOCTPY>KEUHbIE TUIATHI, (a-
Hepa, OSB, mpouHOCTS.

JlpeBecubie mmuTHBIE Marepuansl (JI[IM): npeBecHOCTpyKeuHbIC TUTUTHI, (aHepa,
IUTKTBI IPEBECHBIC ¢ OpUEeHTHPOBaHHOM cTpyskKkoii (OSB ot anr. oriented strand board),
HAaXOZST IIMPOKOE MPUMEHEHHE NP U3rOTOBJICHUU MEOEN, B CTPOUTENIBCTBE JKWIIbS, B
aBTOMOOMJIECTPOCHUH, B BArOHOCTPOEHUU U JIPYTHX OTpacisix. B kauecTBe OCHOBHOTO
KOMITOHEHTA KJIEEB U CBA3YIOLIMX MPU MX M3TOTOBJIEHUH IIUPOKO MCIIONB3YIOTCS Kapoa-
muno(opManbaeTHIHbIE, (HeHONO(GOPMATIBACTUIHBIE WM MeTaMUHO(OPMAaIbICTHIHbIE
CMOJIBI pa3IM4YHBIX MapoK. B HacTosee BpeMsl yTEM JJIMTENBHBIX UCCIIEN0BATENBCKUX
U TIPOM3BOICTBEHHBIX padoT yaanoch monyuutsh JAIIM c kmaccom smuccuu El u EO,5.
ConepxaHre OCHOBHOTO TOKCHYHOTO AJIEMEHTa — (POpMabJEruia, B 3TUX Marepuaiax
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camkeHo 10 8 u 5 mr/100 t abc. cyx. m3aenusi CooTBeTCTBEHHO. OMHAKO YMEHBIIICHHE
TOKCUYHOCTH MPUBEJIO K 3HAUYUTEIILHOMY CHHKEHUIO MEXaHWYECKOW MPOYHOCTU U BOJIO-
croiikocTd m3aenus. [Ipyu u3MeHeHu TemIiepaTypsl U BIaKHOCTH B IIPOLIECCE IKCILTya-
Tallu¥ OHU OBICTPO TEPSIOT NOTPEOUTENBCKUE CBOICTBA. B TO ke BpeMs Mojry4eHue BO-
nocroiikux JIIM, BeIIepKUBAIOIIMX MHOTOKPAaTHOE LUKJIMYECKOE YBIAXXHEHUE — BbI-
CBIXaHHE SBJIIETCS JOCTATOUHO aKTyaJIbHBIM JUIS Psia OTpaciell NPOMBIIUIEHHOCTH. AB-
TOpPaMH CTaTbU pa3pabOTaHbl HOBBIE CBSA3YIOIINE MATEPUAIIbI IS [TOTY4YE€HHs BOAOCTOM-
kux JJ[TM.

HcxoaHbIMA KOMITOHEHTAMH ISl TIOJYYEHHsS CMOJ CIY)KWIM KPYMHOTOHHA)KHBIE
HPOIYKTHL: KapObamum, xapdamuno(opMaIbIeruiHblii KOHICHTpAT, AuaH (AueHnIoN-
nponas), pypdypunossnii criupt (PC), rmokcans, TanoBoe Macio. Kapbamun u ¢op-
MaJIbJIETU]1 IUPOKO HCHONb3yIoTes st cunTe3a KOC u nmeroTest B 11000M I1€X€e TI0 CHH-
Te3y CMOJ Ha JepeBoobOpadarbiBaromieM npeanpusitii. @C — npogayKT, MOJyYeHHBIA U3
bypdypona, cbIppEM /1715 IPOU3BOJICTBA KOTOPOT'O MOTYT CITY>KHUTb JIFOObIE PaCTUTEIIbHbIE
Marepualbl, B TOM YHCJIE U 0TXO/Ibl epeBooOpadoTku. @C HIMPOKO UCHONB3YETCs B Ma-
IIMHOCTPOEHUH. TajoBoe Macio SBISIETCS KPYMHOTOHHA)KHBIM OOOUYHBIM MPOAYKTOM
HPOU3BOJICTBA LEJUTIONO3bL. [ TIMOKCaIh — OTHOCUTEIBHO HOBBIN MPOIYKT, IPOU3BOJICTBO
€ro B HACTOSIIIEE BPEMsI aKTUBHO PA3BUBACTCSL.

B xone cunTe3a ObUIM MOTyYeHbl KOMIIO3UIIMOHHBIE CMOJIbI PA3JIMYHOIO COCTaBa U
crpoenust: kapoamunormmokcaneBbie (KI'C), kapbamunonuanossie (KIC), kapbamumo-
manpypanoBsie (KIDC), kapdbamunodpypanossie (KDC).

OCHOBHBIE XapaKTEPUCTUKN CHHTE3UPYEMBIX HAMU OOpa3llOB CMOJI TMPHUBEICHBI B
Tabn. 1. B tabmuiie /Ui cpaBHEHUS! IPUBEIEHBI XapaKTEPUCTUKU (DeHOTIPOpMaIbIerui-
Hou cmonbl CDXK-3011, mmpoko MCToNIbp3yeMoil B IepeBO0OpabaThIBAOIIEH MPOMBIIII-
JICHHOCTH.

Tabnuma 1 — OCHOBHBIE XapaKTEPUCTUKUA CMOJT

ITokazaTenu Bun emoser

KI'C KOdC K®C KIDC COX 3011
Coneprxanue Cyxux BeIecTB, %o 65,5 71,2 68,3 82,0 43...47
Bemuuna pH 7.4 6,8 7,2 9,4 11..12
Co;iepmaHHe CBOOOTHOTO (peHO- B B B B 1.0..2.5
1a, %
Co;lepmaHHeo cBoOoHOTO  (hop- B 0,03 0,05 0,05 0.5..1.0
Maibaerunaa, %o
[II0THOCTD, T/eM® 1,20...1,25 | 1,15...1,20 | 1,20...1,30 | 1,25...1,30 | 1,15...1,20
VcaoBHas Bsa3kocTh 1o B3 246, ¢ 45...65 30...60 45...75 55...80 60...180

HonyquHHe O6paSHLI CMOJI MMCIOT BBICOKOC COJCPIKAHHUC CYXHUX BCHICCTB

(65...82 %), HEeBBICOKYIO BSA3KOCTH (45...80 ¢) M HU3KOE COACpKAHNE TOKCHYHBIX BE-
niecTB. CBOOOJHBIN (DEHON B OMBITHBIX CMOJIaX OTCYTCTBYET, a CBOOOJIHBIN (op-
Mmanbaerus a1uoo orcyrctByeT (cmona KI'C), mubo ne npessbimaet 0,03...0,05 %.

C ucnonap30BaHMEM YKa3aHHBIX CMOJ Oblla M3rOTOBJIEHA TPEXCIOWHas (daHepa
13 Gepé3oBoro mmoHa. Pacxox cMoisl cocTaBisul 140 r/m%, TeMieparypa ILUTHT TIpec-
ca —145 °C, Bpems npeccoBaHus — 2,5 MUH, BpeMsl CHATHS JaBjieHus — 1 MuH. Mexa-
HUYECKHE MoKa3zaTeau oOpa3loB (paHepsl, MOTYYCHHBIX C HCIOJIB30BAaHUEM Pa3HBIX
BUJIOB CMOJI, IPUBEICHBI B Ta0. 2.
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Tabnuna 2 — Mexannueckre nokasatenu (hanepsl

Ilokazarenu Bug cmoist
KI'C KODC K®C KIDC
[Ipenen mpounocTu B cyxoMm coctossaun, MIla 34 3,0 2,7 2,8
Hpe;[eJUI MPOYHOCTH TIOCJIC BBHIMAYHMBAHHS B XO- 3.1 3.0 2.4 2.8
JIomHOM BoJie B TeucHue 24 4, MIla
[Ipenen npounoctu nocie kunsiuenus 1 4, MIla 0,8 2,1 1,7 2,0

Y CTaHOBJIEHO, YTO B CYXOM COCTOSIHMHM BBICOKYIO NMPOYHOCTH (paHEphl oOecte-
YUBAIOT BCE YeThIpe BHja cMour (2,7...3,4 MIIa). [Tociie BeIMaYMBaHUS B XOJIOIHOM
BOJIc B TeueHHUe 24 yacoB y (aHepbl, U3TOTOBICEHHON C HCIOJIB30BAHHEM CMOJI
K®DC u KJIDC, npounocTts He u3MeHmnach, y cMoibl KOC camzunacs Ha 11 % (c
2,7 no 2,4 MlIla) u y cmonsl KI'C causunace Ha 9 %.

[Tocne kunsueHus B Te4eHue 1 4 MpouHOCTh (haHepbl U3TOTOBIEHHOM C UCIIOJb-
3oBanueM cmouibl KI'C camzunace 1o 0,8 Mlla. ¥V daHepsl, oJIydeHHON ¢ UCII0JIB30-
BaHueM cMoJl KODC, KOC u KOJIDC npoyHOCTh HECKOJIBKO CHU3WIIACH U COCTaBU-
na 2,1; 1,7 u 2,0 MlIa cootBeTcTBEHHO, uTO coctasisieTr 70, 63 u 72 % oT nepBoHa-
yajapHOU. B ananmoruuHbeix ycioBusix (aHepa, M3rOTOBJIICHHAs C KMCIOJIb30BAHHEM
IPOMBINUIEHHBIX KapOamupodopmanbaerugobix cMon KO-MT u KO—XK, nosHo-
CTBIO PACKJICUIACh.

CHUHTE3UpPOBAHHBIE CMOJIBI OBLIM MCMOJIb30BAHbBI JIJI MOJYYEHUS OMBITHBIX 00-
Pa3IoB APEBECHOCTPYKEUHBIX IIUT. Pacxon cMmombl coctaisiin 12 % ot maccel abco-
JIOTHO CYXOH CTPYXKH, Temrmeparypa mnpeccoBanuss — 160 °C, TommumHa TMThl —
18 MM, IPOJIOIKUTEIBHOCTD TIpeccoBanms — 3 MuH. B kauectBe ruapodoOu3upyro-
el 100aBKK B CTPYKKY BBOJHIIM TaJloBoe Macyo. JIjisi cpaBHEHUS B aHAJIOTHYHBIX YC-
JIOBUSIX OBUTM TIOJTy4YeHBl IUIMTHI C HCIOJB30BAaHHUEM MPOMBIILIICHHBIX cMoil Kd-XK
u COX-3014. dusuko-MexaHUYECKUE TOKa3aTesM O0O0pasloB JIPEBECHOCTPYKEUHBIX
TUTUT, TIOJTYYEHHBIX C UCIOJIb30BAHUEM PAa3HbIX BUJIOB CMOJI, TPUBECHBI B Ta0I. 3.

Tabnuua 3 — [lokazaTenu IpeBECHOCTPYKEUHbBIX IUTAT

IToxa3zarenu Bun emom!
KOPC | KOC KIDC K®-K | CDXK-3014
[Ipenen mpounoctu npu u3rude, Mlla 24,4 24,7 26,4 20,1 245
[Ipenen mpoYHOCTH IPU PACTKEHUN 0,44 0,48 0,52 0,38 0,47
MePIeHINKYIIpHO nmoBepxHocTH, MIla
HaOyxanwue 3a 24 4, % 18,7 18,4 17,4 25,7 19,4
Bononornomenue 3a 24 4, % 51,7 48,4 42,6 68,4 46,5

[TnuTel, nonydeHHsie ¢ ucnoiibzoBanueM KODPC u KADC, no MexaHU4YEeCKUM
MOKa3aTesiM U BOJAOCTOMKOCTH MPEBOCXOIAT IUIUTHI, MTOJYYEHHBIE C UCTOJIb30BaHHU-
eM KapOamMuaohopMaIbAETHAHBIX CMOJI, M MPAKTUYECKU HE YCTYNAIOT IUIMTaM, TO-
JYYEHHBIM C UCTOJIb30BaHUEeM (eHoa0hopMaTbIETUAHON cMOJIbI. [IMUThI, oTy4YeH-
Hble ¢ ucnoib3oBanueM KJIDC, no psay nokazareneil mpeBOCXOAAT IUIATHI, MOIY-
YeHHEIE ¢ HcIoJib3oBaHueM cMojibl CDIK-3014.

B nonyuyennbix onbITHBIX oOpasnax JIIIM conepkanue cBoO6ogHOTO (hopMaib-
neruaa coctaBmiio He 6omee 2...4 mr/100 r uzaenus. YCTaHOBIIEHO, YTO MCIIOIL30Ba-
HUE HOBBIX BHJIOB CMOJI, TaKMX KaK KapOaMUIOTIHOKCAJIEBbIC, KapOaMuI0auaHOBBIC,
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kapOaMuonuanpypaHoBble, KapOaMU(ypaHOBbIC, MO3BOJHIO MOMYyYUTh (aHepy u
JPEBECHOCTPYKEUHBIE IJIUTHI MOBBIIICHHON BOAOCTOMKOCTH ¥ HU3KOW TOKCUYHOCTH.

YK 674.07; 630*829

K Bonpocy 0 cCHH:KeHNH TOKCHYHOCTH Kap0aMuao(opMaibIeruHbIx
KJIeéB

A.JI. Cunos, I'.C. Bapanukuna, /I.C. Pycakoe

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

Mna ynyuwienus dKCnIyamayuoHHbIX C8OUCME KIeEHOU NpooyKYuu HA OCHOGe
Kapoamuooghopmanb0e2uOHbiX CMOJL 8 UX COCMAB B0 PA3IUYHbIE HANOJIHUMENU U
moouguxamopul. Moougpuxamopsl u Xumuvecku akmusHvle 000aA6KU NO380NAIOM He
MONILKO YMEHbUUUMb MOKCUYHOCMb NIUMHBIX OPEeBEeCHbIX MAmepuailos, Ho U YCKO-
pums npoyecc ux omeepaiHcoenust. /s CHUINCeHUs. COOEPAHCAHUSL MOKCUYHBIX BeUyeCma
8 20MOBLIX OPEBECHBIX NAUMAX UCNOIb308AIU MOOUDUKAMOpP Ol Kapoamuooghop-
ManbOe2UOHBIX CMOJL — ULYHSUMOBble NeCKU. DMO KOMNIEKCHbIU copOenm, 00.1a0aro-
WUl 0OHOBPEMEHHO CBOUCMBAMU Y2IEPOOHBIX U CUTUKAMHBIX MAMEPUATOB.

KiroueBsble cjioBa: kapOaMuopopManbIeruiHas CMOJIa, HAOJIHUTENh, MOIU(pUKa-
1151, KJIeH, TOKCUYHOCTD KJIEEB, IPEBECHBIC ILTUTHI.

OgHyYM W3 HampaBlIEHUW YIYUYIIEHUS SKCIUTyaTal[MOHHBIX CBOWMCTB KIIEEHOM
MPOYKIIMUA Ha OCHOBE KapOamumodopmanbaeruaubix cmon (KOC) seusercs moau-
dbukanus cmon [1, 3, 57, 9]. lllupokoe npumeHeHne KapOaMu10(pOopMabIeTHIHBIX
CMOJI 00YCJIOBJICHO PSIZIOM MPEUMYIIIECTB: BBICOKAss CKOPOCTh OTBEPKICHUSI, HU3KAs
CTOMMOCTbH KJIEEB, BBICOKAsi MPOYHOCTH KIJIEEBOTO CJIOsS, ClIalOblii 3amax u OeclBeT-
HOCTh Kiies. Haunbosnee octpoil mpoOiaemoil, orpaHunYMBaroield 00JacTh NPUMEHEHUS
KJIeEHBIX JIPEBECHBIX MAaTEPHAJIOB, SIBISETCS WX JKOJOTHMYecKas Oe30MacHOCTh, a
UMEHHO HaJIMYME B COCTaBE CMOJIBI TOKCUYHOT'O KOMITOHEHTa — (hOpMaJIbJIeTH/A.

M3BecTHO /JBa OCHOBHBIX CIOCOOA CHIDKCHHUS BBIICICHUN (opMabIcTHIA W3
KJIEEHOU ITPOAYKIUM:

— U3MCHEHHUE MOJIBHOTO COOTHOIICHUS KapOamuaa U GopMalibJIeruaa U YCIOBHM
CUHTE3a KJIed, T. €. pa3padoTKa M UCTOb30BaHNe HU3KOMOIBHBIX KDC;

— MoudHKanKs KIeéB T00aBKaMH, CBSA3BIBAIOIIUMH (hOPMaTbIACTHI.

B nepBom ciiydyae Obutn pa3zpaboTaHbl HU3KOMOJIbHBIE KapOamumgodopMmabie-
THJIHBIE CMOJIBI, C MOJIBHBIM COOTHOIIEHHEM kapOamuaa u dopmanpaeruga (K @ @)
paBabM 1 : 0,9 (CK®-HM - cmona kapbamugohopMaibaeruaHas HU3KOMETaHO I b-
Has; HopMma 1o TY 2223-001-59498449-2004) B otnuune ot KO-MT-O — TY V
24.1-05761614.044-2002 ¢ cootHomenueM kapbamuaa k popmanpaerugy (K : @ =
=1 :1,3). OxHako KCIIOJIb30BAHHE HM3KOMOJBHBIX CMOJI HE JaeT KeaaeMoro 3¢-
dekTa Mo CHWKEHUI0 TOKCMYHOCTH, BCIEACTBUE YEro MPUXOAMUTCS MpuOerarb Ko
BTOPOMY IyTH: BBOJAUTH PA3JIMYHOIO pojia MOAU(MUKATOPHI, KOTOPbIE, KaK MpaBUJIoO,
SBJIAIOTCS. XMMUYECKH AaKTHUBHBIMM BEIIECTBAMHU, BCTYMAIOIIME B peakiuio ¢ dop-
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ManblaeruioM. B Hacrosiiee Bpemsi acCOPTUMEHT MOJIU(UKATOPOB OYEHb IIMPOK U
TpeOyeT AeTaabHOro paccMoTpeHus [1-3].

B pa6orax [1, 2, 5, 10] paccMoTpeHO NIpUMEHEHUE aTFOMOCUIIMKATOB C KECTKOM
KapKacHOW CTPYKTYpOW MPUPOTHOTO MPOUCXOKACHHS. AJTIOMOCUIIMKATHI BBOJST B
cmoity Mmapku KO-MT-15 B konudecTBe, coctaBisitonieM 5...15 % oT Macchl CMOJIBI €
conepxxannem opmansaeruna 0,15...0,25 % HenocpeACTBEHHO B MpoIEcce MPUTO-
TOBJICHUSI CBA3YIOIIETO Tepell mpeccoBaHueM. ONBITHBIM MYyTEM YCTAHOBIIEHO, YTO
IIpU BBEACHUHU B CBS3YIOLIEE AIIOMOCHIIMKATOB B KojudectBe 10...15 % crenenb
OYUCTKHU OT (opmanbaeruaa cocrapiseT 25...30 % mnpu oAHOKpATHOM HCIIONIH30Ba-
HUHU J100aBKU. Y CTAaHOBIICHO, YTO HAWIYYIIHE PE3yNbTaThl MONY4alOTCs MpU 00pa-
OO0TKE CMOJIBI ATIOMOCUIIMKATOM MPUPOIHOTO MPOUCXOKICHHS — TPIIK/IBI 110 TPH Ya-
ca. B 3ToM cimydae TOKCHYHOCTh MCXOAHOW cMonbl cHukaetcsa ¢ 0,15...0,25 % no
0,03 %, crenenp ouuctku cMoibl KO-MT-15 ot dpopmanbaeruna cocrasisier 60...80
%. AJIOMOCHIIMKATBHl HE YXYIIIAIOT (PU3NKO-MEeXaHW4Yeckue cBoicTBa danepsl. Ta-
KM 00pa3oM, MpHU BBEACHUH aTIOMOCHIMKATOB B 00BEME 5...15 % oT mMacchl cMoIIbI,
JUTsL TPOU3BOICTBA (paHephl, Kilacc sMUccu (1Mo GopMabIeruly) CocTaBisieT He 00-
nee 8 mr Ha 100 r abcom0THO Cyx0i haHepsl, YTO COOTBETCTBYET Kiaccy El.

W3BecTHBI ciyyau NMPUMEHEHHS] B TIPOM3BOJICTBE JPEBECHOCTPYKEUHBIX IUIUT
texHudyeckux Jurnocyib@onaroB (OCT 13-183-83) uim mieokoB HAa aMMOHHEBOM
OCHOBAaHHH, KOTOPBIE SIBIISIOTCS MOOOYHBIMU MPOAYKTAMH IEJUTFOJIO3HO-0yMasKHOTO
npousBojactBa [1, 11]. JIurnocynbpoHaTsl HE TOKCHYHBI, XOPOLIO COBMEILAIOTCS C
K®C u xopomo pactBopsitorcst B Boae. Tak, nqobasnenne B KOC 10...20 % nurno-
cynb(OHATOB CHIKAET BhIACIeHne dhopmanbaeruaa B 2,0...2,5 paza He TOJIBKO Kiee-
BOTO COEIMHEHUS, HO M 3ara30BaHHOCTH Iiexa. BBeneHne Turaocynb(hoHaToB MO3BO-
JISI€T MOJYYUTh TUIUTHI KJ1acca smMuccuu El.

B pa6orax JleonoBuua A.A. u KoBpmwxknsix JLIL. [3] B kauecTBe MoandukaTopa
UCIIOJIb30BAIM KpEMHecoieprKalie coequHenus. Jlyumme pe3yabTaTsl Mokasal cra-
OUIM3UPOBAHHBIHN 3071b KpeMHe3eMa (Si0y), — amopdHOe, AUCIIEPCHOHHOE COCIUHE-
HHE, C HU3KOM BSI3KOCTBIO M KJIICHKOCTHIO, 00J1a1ai01Iee BHICOKONW PEaKIIMOHHOM CITO-
cobHocThIO. [Ipu ropsiueM CKIIEMBAHWU MPOUCXOIUT MPOIEcC reineodpa3oBaHus, U
CBsI3aHHBIC BMECTE 30JIM KpeMHe3ema 00pa3yioT 1enodku ~Si—O-Si~, koTopble Iie-
JMKOM TPOHU3BIBAIOT O0BEM Tensl. DTOT MPOLECC COMPOBOXKIAETCS CBSI3bIBAHHEM
dbopmanpaeruga B mpolecce CTPYKTYPUPOBAHUS, TIPU ATOM YBEIHMYMUBACTCS MPOY-
HOCTb CKJICUBAHUS APEBECHOCTPYKECUHBIX IIJTUT.

B pabotax TkaueBoit O.A., uccieaoBagach BO3MOXKHOCTh UCTIOJIb30BAHUS B Ka-
yectBe HanmosHuTeNss KOC rmMHUCTOr0 MUHEpalia — MOHTMOPUJUIOHUTA, IS CKIICH-
BaHMS TAPKETHBIX, MEOCIBHBIX IIMTOB W OOJIMIIOBBIBAHWH JPEBECHOCTPYKECUHBIX
T [8]. Pe3ynpTaThl McciaenoBaHus MOKa3ail, YTO BBEACHUE B KJIEH MOHTMOPHJI-
JIOHWTA JAeT TMOJIOKUTETBHBIA d(PPEKT ¢ TOYKU 3PEHUS IKOHOMHUHU JOPOTOCTOSIINX
KOMIIOHEHTOB KJies. MOHTMOPUJUIOHUT CHIDKAET COZIepKaHue CBOOOIHOTO (hopMalib-
JETH/1a, TAKKE TPUMEHSIETCS B POU3BO/ICTBE KOMIIO3UITUH TSI CKJICUBAHUS W3JICITHIA
U3 IPEBECUHBI, CTEKJIA, JTUHOJIEYMa, OOJUIIOBOYHBIX IJIMTOK, MPOU3BOACTBA IIINAaTIe-
BOK, TPYHTOBOK.

[TnotaukoBeiM H.II. B BpaTckom rocynapcTBeHHOM yHUBEpCHUTETE OBLIO HCCIie-
nosano Bimsiaue Ha KOC o- u f-HadToNn0B B KadecTBe MoaudukaTopos [4]. Jlokaza-

40



HO, YTO MPU BBEACHUH J0 7 Macc. 4. o-HaTOoIa HAOIMIOAaeTCs 3HAUNTEITLHOE CHUXKE-
HHUE COJIepKaHMUsI MacCOBOM JI0JIM CBOOOAHOTO (popMalib/IeTH/1a, a UMEHHO B 4...6 pa3
no cpaBHeHHIO ¢ ucxogHor KDC. OgHOBpEeMEHHO MOBBIIIACTCS U BOJAOCTOMKOCTH
KJICEBOTO COCIMHEHUS.

JInst CHYDKEHUS CoJiepKaHus TOKCHYHBIX BEIIECTB B APEBECHOCTPYKEUHBIX IIJTH-
Tax UCIOJB3YIOT MOJAU(PUKATOPHI KapOaMu10(hOopMalibIeTUIHBIX CMOJI JJISI TIOBBIIIIE-
HUS 3G (PEKTUBHOCTH WX MPUMEHEHUS B MPOU3BOJCTBE JIPEBECHOCTPYKEUHBIX TUIHT.
OngHuMH U3 SIPKUX NpEICTaBUTENCH XMMUYECKH aKTUBHBIX HAMOJIHUTENICH SBISIOTCS
myHTHTH [1, 5], 3TO KOMIUIEKCHBI COpOCHT, 00JIaAarOIIHi OJTHOBPEMEHHO CBOMCT-
BaMU YTJIEPOJIHBIX U CUIIMKATHBIX MAaTEPUAIIOB.

s mpoBenenust uccinenopanuii ucnoias3oBain KOC mapku KO-MT-15, B ka-
YECTBE AKTHUBHOI'O HAIMOJHUTENS — IIYHTUTOBBIE MECKH, COTJIACHO COBPEMEHHBIM
MPECTaBICHUSIM IITYHTUTOBBIE COPOEHTHI UMEIOT KapKacHYIO CTPYKTYpy. B mycroTax
KapKacoB MOMHUMO MOJIEKYJT BOJIBI COAEPKATCS KaTMOHBI HATpHUs, Kajaus, MarHus,
KaJIbIUs. VX TMOJOXXUTENBHBIN 3aps] KOMIICHCUPYETCS OTPHIIATEIIbHBIM H30BITOY-
HbIM 3apsgoM TeTpadzpa SiO4. B 1abopaTopHBIX YCIOBHSX H3TOTaBIMBAIN TPEX-
CJIOMHBIE IPEBECHOCTPYKEUHbBIC TUIMTHI TOIIIMHON 16 MM C UCIOJb30BAaHUEM B Kaye-
CTB€ HAIOJHUTENSI IIYHTUTOBBIX MECKOB ¢ pazmepoM uactull ot 0,02 no 0,08 MM B
kosmmuecTBe oT 0 10 15 macc. 4. Ha 100 macc. 4. cBazytomiero. VIcnibITaHus IUIAT TIPO-
Bojuau B cooTBeTcTBUU ¢ 'OCT 10633-2018 «Ilnutel npeBecHOCTpyX)euHble. O0-
1[ye MnpaBuia MOJATOTOBKU M MPOBEICHUS (PU3MKO-MEXaHUUYECKUX HCIBITaHU». Pe-
3yJbTAThl UCCIEIOBAHUS BIUSHUS HAMIOJHUTEISI HA CBOMCTBA JIPEBECHOCTPYKEUHBIX
IUTUT MPEJCTABICHBI B TAOIHIIE.

Ta6m/1ua — PGBy.HBTaTI)I HCCICOAOBaHU BJIIMAHUA HAIIOJIHUTCIIA Ha CBOMCTBA ApPCBCC-
HOCTPYKCUYHBIX IIJIUT

KonuduecTBo HanmoHUTEA, Brinenenue ¢op- [TpounocTs ipu cTaTu- | Bomomorio-
Macc.4., Ha 100 macc.u. KOC MaJTbJCTU/JIa, MI/M° yeckoM usruoe, Mlla menue, %

0 0,2 17,9 39,3
2,5 0,16 19,6 28,6
5,0 0,13 24,4 21,5
7,5 0,009 27,6 17,6
10,0 0,006 31,8 15,6
12,5 0,003 30,1 13,5
15,0 0,003 28,6 11,0

PesynbpTaThel uccnenoBanuii (Tabinila) MOKa3bIBAIOT, YTO C YBEIMYECHUEM KOJIH-
4eCcTBa BBOAMMOIO B CMOJIY HAMOJIHHUTENS COAEpKaHUe CBOOOTHOTO (opMabIernia
camkaercs ¢ 0,2 1o 0,003 Mr/m° (BeLIeIeHHE (OPMAIBACTH/A T0 KAMEPHOMY METO-
1y), TIPH 3TOM TIOBBIIIAETCS MPOYHOCTh U YMEHBIIAETCS BOJIOOTIIONICHNUE IPEBECHO-
CTPYXCUHBIX TUTHT. [loBBIeHNE (PU3NKO-MEXaHUYECKUX TOKa3aTeiel IIUT, TIPOr3-
BEJEHHBIX HA MOAU(DHUIIMPOBAHHOM IIIyHTUTAMHU KapOamuaohopMaibJIeTHIHOM CBs-
3yIOIIeM, OOBSICHSETCS BBICOKOW PEaKIIMOHHOW CIOCOOHOCTBHIO HAIOIHHUTENS, CTe-
MIEHb BJIMSTHUS KOTOPOTO 3aBUCHUT OT MPOJOJDKATEILHOCTH U TEMIIEpaTyphl MPecco-
BaHMUSI, TUCIIEPCHOCTH M KOJIMYECTBA BBOJUMBIX IIyHTUTOB. BBenenue B cocraB KOC
MOBBINIAET CTENCHb CTPYKTYPUPOBAHUS IMOJIMMEPA, CHIKACTCS KOJWYECTBO THIIPO-
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(UIBHBIX METUJIONBHBIX TPYIII, YBETUUMBACTCS MOJIEKYJISIPHAS Macca U KOre3MOHHas
IPOYHOCTh OTBEPKIEHHOTO Kies. Pa3nnyHoro poga MoaupukaTopbl U XUMHUYECKU
aKTUBHBIE JT00ABKU IMO3BOJISIIOT HE TOJBKO YMEHBIIUTh TOKCUYHOCTH IUIUTHBIX Jpe-
BECHBIX MaTEpUAJIOB, HO U YCKOPUTH IIPOLIECC UX OTBEpKIeHMs. [IpuMeHenne peak-
IIUOHHO-CIIOCOOHBIX HAaNOJHUTENEH 11 KapOaMua0popMalIbAETUIHBIX CMOJI IO3BO-
J€T CHU3UTHh TOKCUYHOCTD JPEBECHBIX IUIUT IIPAKTUYECKU HA TOPSIOK.
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Moaudpurkauus kapoéamMuaopopMasbIeruIHbIX CMOJ TeXHUYECKUMHU
NMPOAYKTAMH

E.IT. Hluwaxos", C.A. Topoeiixo', A.B. llIeroymoez, H.B. Hukonaiiuuk'

1 . . o
benopycckuti 2ocyoapcmeentblil mexHo102UudecKull YyHusepcumem
2 . . .
Canxkm-Ilemepbypackutl 20cyoapcmeeHHblll 1eCOmexXHU4eCcKuli YHugepcumem
umenu C.M. Kuposa

H3yueno enusanue npomululieHHbIX MOOUDUKAMOPO8 HA C8OUCMBA KapOaAMUoo-
dopmanvoecuonvix cmon. Iloxaszano, umo psao mooughukamopos oxaszvieaem Nnoao-
JHCUMENbHOE BIUAHUE HA CMOJbL: YMEHbUIACMCS 8PeMsl JHCENAMUHUZAYUL U YEeTudU-
8aemcs peakyuoHHas Cnocoonocmo Kies. Mcnonv3osanue Moou@duyupo8aHHvix Kap-
OAMUOODOPMATILOCCUOHBIX CMON NPU U320MOGIeHUU aHepbl NO360Jsen CHU3UMD
pacxoo cmonwl Ha 10...20 % npu yeenuuenuu npouHocmu (auvepvl U CHUNCEHUU CO-
Oeporcanusi popmanvoezuoa Ha 5...10 %.

KiroueBsble cjioBa: CBA3YIOIIHC, MOI[I/I(i)I/IKaLII/IH, Kap60MI/I,Z[a(bOpMaJ'ILI[eFI/II[HI)IC CMO-
JIbl, APCBCCHOCTPYKCUHBIC IIUTBI, BA3KOCTD, MOIII/I(bI/IKaTOPBI.

B 20102020 rr. B Pecny6nuke benapyce u B Poccuiickoit denepanun Obuia
MPOBE/ICHa MaciTaOHash MOJIEPHU3ANMS J1ePEBOOOPAOATHIBAIONIUX TPEAIPUITHIA.
Tax, B Pecniy6mke Benapych mpon3BoACTBO (aHeps! yBeIHdHIoch 10 290 Teic. M°, a
IIPOU3BOICTBO APEBECHOCTPYKEUHBIX IUTHT A0 1300 ThIC. M.

[TotrpeOHOCTH BHYTpeHHero peiHKa PecmyOnuku bemapych cOCTaBIsilOT OKOJIO
50 Thic. M° (ateps! 1 800 ThIC. M° APEBECHOCTPYXKEUHBIX ILIUT. 110 TOH mpudHHe
OCHOBHAsI 4aCTh MPOAYKIIMH JIOJDKHA OBITH MpOJaHa Ha BHEITHUX PBIHKAX B YCIOBUSIX
KECTKON KOHKYpeHIMH. JIJIs1 yCIeITHOW KOHKYPEHITUU MPOAYKITUS TOJDKHA COOTBET-
CTBOBATh JBYM OCHOBHBIM TPEOOBaHHWSM: BBICOKOE KAY€CTBO M HU3Kas CTOMMOCTb.
J171s1 BBITTOJTHEHMSI YKa3aHHBIX TPeOOBAHUHN MCTIONB3YETCS PSII TEXHOJOTHIECKUX, OP-
TaHU3AIMOHHBIX U JIOTUCTUICCKUX MEPOTIPUSATHH.

B nacrosiiee Bpemst npu npousBoactse ¢anepsl u JCtIl ucnons3yrores mnpe-
UMYIIECTBEHHO KapOaMu10popMaibIeTrHIHbIE CMOJIBI Pa3IUYHbIX Mapok. [Ipu sTom
OHHM JTNOO MPOU3BOATCS HA CAMOM MPEINPUSITHH, T/I€ BBIITYCKAIOT IPEBECHBIC TUTUTHI
nwin danepy, 100 3aKynarTcs 3a pyoekoM. J{omst 3aTpaT Ha CMOJTy B CTPYKTYpe ce-
0€CTOMMOCTH TOTOBOM MPOMYKIIMH TIOBOJIBHO BEJIMKA M cOCTaBisieT okoio 25...30 %.

[IpumeHneHne HeAOPOTUX HAMOJHUTENECH B COCTaBE CB3YIOMIETO U 3P (HEeKTHB-
HBIX KaTaJIM3aTOPOB OTBEPIKIACHUS MO3BOJISIET YMEHBIIIUTh PACXO]] CMOJIBI 1 DHEPTO-
PECYPCOB U COOTBETCTBEHHO CHU3UTH C€OECTOMMOCTh MPOAYKIIMH, a TAKXKE TTOBBICUTD
e€ KayecTBO 3a CUET CHIDKEHHUS COZEepXKaHUs CBOOOIHOIO (popMalibJieruia B TOTOBOM
MIPOTYKITHH.

B Hacrosieit paboTe UCOIb30BAIMCH CAEAYIOIINE TEXHUYECKUE TTPOTYKThI:

1. Texunueckuii nuokcua kpemuus (TJIK) — moOo4HBIN TPOAYKT MPOU3BOICTBA
QIIFOMUHUEBBIX COJIEH.
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2. ®ocdorurnc (PI') — mobouHbII NPOIYKT MPou3BoACTBA PocHOpHBIX yrnoOpe-
505078

3. OrceB kaoymHa (OK) — moO0YHBIH MPOIYKT 00OTAIIEHUS KAOJIHHA.

4. IMomumerammuyeckuit komruieke (IIMK) — mo6ouHbIi MpOAYKT Mpu A00BIYE
HedTH U raza.

[lepeuniciieHHbIE TIPOIYKTHI SIBJSIOTCS JIEMIEBBIMU U JOCTYIHBI B OOJIBIINX KO-
JNYECTBaX.

B mpenBapuTenbHBIX OMBITaX OBLJIO M3YYECHO BIMSHHUE dTUX MPOIYKTOB HA W3-
MEHEHHE BS3KOCTH W BenumumHbl pH kapbamumodopmanbaerugHol CMOJIBI MapKd
K®-MT-15. Jlns storo B crakad nomemiannd 100 T cMolibl, a 3aTeM 3achlnaiu (HaJIH-
BaJin) pacyETHOE KOIM4ecTBO Moauduiupyromei 1o6aBku. [lomydeHnyro cMmech me-
pemMenmBaiu B TeueHrue 30 MUH, a 3aTeM U3MEPSUTH MOKa3aTeIN KOMITO3UIIUH.

Kaxk BugHO U3 Tabiu. 1, Bce uccnemyembie MOIU(DUKATOPHI BBI3BIBAIOT MOKHUCIIE-
HUEe cMoiibl. OcOOEHHO CUIIbHOE BIIMSHME OKa3biBatoT monaudukatopsr TAK u O
[Tpu no6aske 10 % THK pH cmonsl causzunock ¢ 7,75 no 3,81. [Ipu gobaske 20 % mo
3,64, a ipu no6aske 30 % mo 3,51. Bausaue monudukaropoB OK u [IMK Ha cHu-
»keHue BennunHbl pH 3HaunTenbHO MeHble. Ha puc. 1 npencraBieHbl 3aBUCUMOCTH
BIIUSIHUS PACX0JI0B MOIU(PHUKATOPOB HA BSI3KOCTb.

Tabnuna 1 — M3menenune pH kieeBoit KOMIIO3UIIMU NIPU BBEIACHUM PA3JIMYHBIX MO-
Tu(UKaTOPOB

Bes Mosi- Bun monudukaropa u ero 103upoBka, %
Ilokazarenn duKaTopa TAK or OK IIMK
10 20 30 10 20 10 20 10 20
pH 7,75 3,81 364 | 351 | 412 | 356 | 6,85 | 6,63 | 6,62 | 5,56

N3 puc. 1 BuaHo, yto Mmogudukarop ®I' cHuxKaeT BA3KOCTh KOMIIO3UIIMM He-
3HaunutensHO. [Ipu BBenenun momaudukaropa [IMK B kxonuyectBe 10 6 % BS3KOCTH
cHmxkaercs ot 68 no 58 c. [Ipu maneHeitmem yBenuuenun pacxona [IMK BsizkocTh
yBenuuuBaeTcs 10 84 ¢, mpu no3upoBke 14 % u no 118 ¢ npu gozuposke 20 %.

180 4

160 )< |
140 /(/
120

100 )/ /!/. ?
80 _/

60
40
20

0

VCIIOBHAS BSIZKO CTh, C

0 2 4 6 8 10 12 14 16 18 20
Pacxon monmdukaropa, %

Puc. 1. Bousiaue pacxona moaudukaropa Ha BI3KOCTh cMosibl KO-MT-15: 1 — @I, 2 — [IMK,
3-THK, 4 - OK
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Moaudukarop TAK mpuBoauT K yBeIUYEHHUIO BI3KOCTH cMOubl. [Ipu 103upoB-
ke 8 % Bs3KocTh Bo3pacTtaeT A0 109 c, a mpu go3uposke 16 % — 153 c. Ocobenno
CWJIbHOE BIIUSIHUE HA BSA3KOCTh KOMIO3UIMHU oka3biBaeT Moaudukarop OK. Ilpu mo-
supoBke OK 4 % Ba3kocTh Bo3pacTaeT 10 88 ¢, a npu go3uposke 10 % — 173 c.

OnHOM U3 BaXKHBIX NMPOU3BOJCTBEHHBIX XAPAKTEPUCTUK KIIEEBBIX COCTAaBOB SIB-
JISIETCSL AKUZHECTIOCOOHOCTh COCTaBa — BPEMsI, B T€UEHUE KOTOPOI'O COXPAHSAETCS J10-
nycTUMasi BA3KOCTh (KUBYYECTh KJies).

Ha puc. 2 noka3zaHo U3MEHEHHE BSI3KOCTH KJIEEBOW KOMIIO3ULMH, COJEpIKalIeH
HAITOJIHUTEIb U KaTaJIM3aTOpP OTBEPKICHHS B 3aBUCMMOCTH OT BPEMEHU BBIACPKKH.
B kaudecTBe cpaBHEHUS MPHUBEACHBI MOKa3aTeNlu Kies, coaepxkaiero 1 % cynbdara
ammoHus (CA).

W3 onbita paboThl 1epeBo0OpadaTHIBAIOIIMX NPEANPUATANA HU3BECTHO, YTO IPH
IIPOU3BOJCTBE (paHEepbl MAKCUMAasbHasl BA3KOCTh KJIEEBOW KOMIIO3WMLIMHU JOJHKHA CO-
ctaBiATh 180...200 c. Mcxonst u3 3TOro, ycioBUs BPEMEHU XPAHEHUS HUCCIIETyEMBIX
KJIEEBBIX COCTABOB cocTaBisieT 6osee 8 4. [Ipu ucnonwszoBanuu cmoiibl KO-HOII pa-
Oouee BpeMs UCIIOJIb30BaHUs KiieeBoil kommo3uuu Ha 10...20 % mensiue, 310 CBs-
3aHO ¢ 0oJiee BHICOKON BSI3KOCTBIO MCXOJIHOM CMOJIBL, a, CIEI0BATENIbHO, C 00Jiee Bbl-
COKOM CTENEHbI KOHJEHCAMU OJIMTOMEPOB Ha CTaJHNH €€ IOITyUYEHUS.
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Puc. 2. VI3meHeHune BA3KOCTH KJIeeBOTro cocTaBa npH Beiepxkke: 1 — 1% CA; 2 — 3 % IIMK;
3-5%TAK+1 % CA;4—-10 % THK; 5—10 % TAK + 0,5 % CA

B pesynbrate mpoTeKaHUsl PEAKIUU TOJUKOHACHCAIMU, MPOUCXOAIIUN MpU
BBIJICPKKE (XPAaHEHUU) KIEEBOM KOMIIO3UIIMH, TPOUCXOIUT CHHXKECHUE BPEMEHU HKe-
JaTUHU3AUUK (OTBEPKIECHUS) KiieeBoil komno3uuuu npu temmneparype 100 °C. Ilo-
Jy4eHHbIE 3aKOHOMEPHOCTHU MPUBEICHBI HA PUC. 3.

[Tpu ucnonb3oBannu CA BpeMsl JKeJTaTUHU3AIMN CBEKEITPUTOTOBICHHOTO KIIES
coctaBisieT 105 ¢, yepe3 4 u cHmkaercst 10 98 ¢, a yuepe3 8 u — 10 79 c. [Ipu ucnons-
3oBaanu cuctemsl (10 % TJK +1 % CA) 3HaunTenpbHO MEHBIIE U COCTABISAET 93 c 'y
CBEKEMPUTOTOBIECHHON CMeCH U 72 ¢ — uepe3 8§ 4 ¢ MOMEHTAa MPUTOTOBJIEHUS CMECH.
Emé Oosbliee CHUKEHHE BPEMEHU >KEIaTMHU3ALMM y cMmecH, cojepxkamed 20 %
TAK u 0,5 % CA. B 3TOM cityyae BpeMs KEJIaTUHH3ALHUH CBEXKEIPUTOTOBICHHOU
cMecu coctapisieT 80 ¢ u cHkaercs 10 51 ¢ yepes 8 U BbIJIEPKKHU.
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Puc. 2. Bnusaue pacxona mMoauuKaTopoB Ha BpeMs >KeNaTUHHU3AIUMU MPU TeMIiepaType
100°C:1-20% TAK+0,5% CA;2-10% TAK+ 1% CA;3—-1% CA

Heo6xonumo oTMeTuTh, 4To Kommno3uuus, coaepxkaiias 20 % TK, moxer oT-
BepKIaThes 0€3 100aBku cylib(aTa aMMOoHMs. B 5TOM ciiydae BpeMs JKeJTaTUHU3ALUU
coctapisieT 105 ¢ y CBEKENPUTOTOBICHHOW KOMIIO3UIIMU U CHIbKaeTcst 10 80 ¢ uepes
8 4. bnarogaps NpUCyTCTBUIO MPUMECEN KUCIOTO Xapakrepa, coaepxammuxcsa B T/K,
MOYHO CHU3UTh KOJIMYECTBO OCHOBHOTO KaTanuzaropa oTBepxkacHuss KOC.

TakuMm 00pa3oM, BRICOKOM KaTAIMTHYECKONM aKTUBHOCTBIO 00J1amaeT Moauduka-
top IIMK, nipu ero riciosib30BaHUM BpeMs OTBEPKICHUS cHIKaetcs B 1,5...2,0 pa3sa.
Memnbliiee BpeMsi OTBEPKACHHSI TO3BOJIUT MHTEHCU(MUIIUPOBATH PEKUM MPECCOBAHUS
dbaHepsl 1 KOMITO3UIIMOHHBIX MaT€PUAJIOB, U3TOTOBJICHHBIX C WCIIOJIH30BAHUEM KOM-
MO3UIIMOHHBIX KJIEEB, TMO0 MyTEM CHIDKCHHS TEMIIEPATYPhI TPECCOBAHUS.

C wuCHoNB30BaHMEM U3YYCHHBIX KJICEBBIX KOMIO3UIUMN OBLIA HM3rOTOBJICHBI
OMBITHBIE O0Opa3ilbl MATUCIONHON (paHepsl. HapykHble ciion ObLINM M3TrOTOBJIEHBI U3
IITIOHA JpEeBECUHBI 0epé3bl TOMIUHON 1,5 MM. {151 BHYyTpEHHUX CIIOEB UCIOJIb30Ba-
JIY LIIOH U3 JPEBECUHBI 0JIbXU. Pacxon kneés coctaBun 128 /M IIIOHA, JIaBJICHUE
npeccoBanus — 2,0 MlIla, remneparypa maut npecca — 120 °C. Bpems npeccoBanus
MaKeTa IIMOHAa COCTAaBUJIO 2 MHUH, a BpeMs CHATHS JaBieHuss — 1 muH. Mcnbitanus
NoJIydeHHOU (paHepsl mpoBoAWSM 4Yepe3 3 cyTok mocie uzroroBieHus no ['OCT
3916.1-96, 'OCT 9624-93, TOCT 3916.2-96. IlonyueHnHble nmoka3aTenn U TpeboBa-
Hus 'OCT 3916.1-96 u I'OCT 3916.2-96 npuBeneHs! B Ta0I. 2.

Tabnuua 2 — CBoiicTBa ONMBITHRIX 00pa3loB (paHepbl

CocraB kiest Jyisl noxy4eHust GpaHepsl TpeboBanus
[Tokazarenn 1% CA 10 % TOK + 20 % TOK + I'OCT 3916.1-96 u
(KOHTpOJIB) +1% CA +0,5 % CA I'OCT 3916.2-96
oo, MIla 2,1 2,5 2,6 HE HOPMHPYETCSI
oo, MIla 1,8 2,2 2,1 He meree 1,0
Eg, Mr/100 T 55 5,2 50 1o 8,0 ms ximacca E1

CyX .
O6GO03HAYEHHS Oo — NPOYHOCTH HA CKAIBIBAHUE B CyXOM COCTOSHHH, G2 — IIPOYHOCTD Ha

CKaJIbIBaHME TI0CJIe BHIMAYMBaHUs B BOJE B TeueHnU 24 u; Eg — conepkanue popmanbpaeruia
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Bce ob6pasnpr momydennoi danepsl coorBeTcTBYIOT TpeboBanusim ['OCT. da-
Hepa, U3rOTOBJIEHHAs C MCIOJIb30BaHUEeM B KauecTBe HanonHurens TAK, umeer 60-
Jiee BBICOKYI0 MEXaHMYECKYIO MPOYHOCTh U 00Jiee HU3KOE COJIEpKAHUE TOKCUYHOTO
dbopmanpaeruia.

BbIBOADI:

1. Texunueckuii quokcua kpemuus (T/IK), oOpasyrommuiics B kadecTBe mo0oy-
HOTO MPOJAYKTa MPU MPOU3BOJICTBE COJIEH AIFOMUHUS COJAEPKUT MPUMECH MUHEPaIb-
HBIX KUCJIOT, CHIDKAIOUINX BennuuHy pH kies.

2. IIpumenenne T/IK mo3BosnsieT CHU3UTD PacXo TPAAULIUOHHOIO KaTalln3aTopa
(cynsdara ammonus) B 1,5...2,0 pasa.

3. Ucnonr3zoBanne T/IK moBwlaeT peakunOHHYIO CIIOCOOHOCTh KIJIEEBOW KOM-
no3umun: BpeMs xenaruauzanuu npu 100 °C camxaercs va 20...30 c.

4. Hcnons3oBanue T/IK 1mo3BoJIIET CHU3UTH pacxoJ CMOJIBI IIPU IIPOU3BOJICTBE
danepsi Ha 10...20 %.

5. ®@anepa, u3roToBieHHas ¢ ucrnosb3oBanueM TJIK, nmeer Gojee BbICOKHE Me-
XaHUYECKUE TI0Ka3aTeNId: MPOYHOCTh B CYXOM COCTOSIHUM YBEJIUYMBAeTCSd Ha
19...23 %, npouHOCTH TOCIIe BHIMAYMBAHUs B BOJIE yBeMunuBaercs Ha 16...22 %.

6. Conepxanue popmanpaeruja B ¢paHepe, U3rOTOBICHHON C MCIOIb30BaHUEM
THK, camxkaercs Ha 5...10 %.

7. Karanmuzatop IIMK cHuxaeT Bpems xenatuHu3anuu B 1,5...2,0 pa3a, 4yTo no-
3BOJISIET CHHM3UTH BpEeMs MpeccoBaHMs (aHEephl WM IPEBECHOCTPY)KEUHBIX TUIHT U
pacxoJ Teria Ha UX MPOU3BOJICTBO.

YK 678.652:674.816.2

HN3yyeHue XUMHYECKOI0 COCTABA MPOMBIIIJICHHOM
kapoamuaogopmanbaeruiHoi cmoJibl Mapku K®-MT-15

I1.K. Huxugpoposa', M .FO. 3axapenkoea’

1
000 «Cnomekc-H»
2 . . .
Canxm-Ilemepbypeckuii 20cy0apcmeenHblil 1eCOMexXHU4ecKull YHUsepcumem
umenu C.M. Kuposa

Memooom cnekmpockonuu AMP Bc U3VYEH XUMUYECKUU COCMA8 NPOMBIULIECH-
HoU kKapoamuodogopmanvoecuonol cmoavt mapku KO-MT-15. Ilpusedén kxauecmeen-
Hblli U KOJAUYECMBEHHbIU AaHAIU3 NOJYYEHHbIX cnekmpos. Memooom HUK-
CHEeKMPOCKONUU YCMAHOBNIeH COCMA8 OMBEPAHCOEHHOU cMobl. Packpwimo enusanue
XUMUYECKO20 COCMABA HA CBOUCNEA OOHOCIOUHBIX OPEBECHOCNPYHCEYHBIX NIUM.

. 13
KiarwueBble cioBa: kapbamugodopmanbaeruinas cmoia, criekrpockonus AMP ~C,
JIPEBECHOCTPY KEUHBIC TUIUTHI.

B coBpeMeHHON MPOMBIIUIEHHOCTH MPU MPOU3BOACTBE JPEBECHOCTPY>KEUHBIX
IUTUT CaMbIM PAaCIpPOCTPAHEHHBIM BHUIOM CBSI3YIOIIETO sBIsieTcs Kapbamumodop-
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manpaeruaaas cmoda (K®C). Tlo cpaBHeHHIO ¢ npyruMu GopMabIeTHI0COIepKa-
mmmu cmonamu, KOC umeer psa NpeuMyliecTB, TAKUX KaKk HU3Kasi CTOUMOCTh, Obl-
CTPO€ BpeMs OTBEPKJCHHUS, PO3PAYHBIN KJIEEBOW OB U T. II. Bo MHOTOM CBONCTBa
rOTOBOM MPOIYKIIMU OMPENEISIOTCS HE TOJIBKO (PU3UKO-XUMHUUYECKUMU MTOKa3aTeIIIMU
K®C, koTOpbIE PErIAMEHTUPYIOTCA COOTBETCTBYIOIIUMH CTaHIAPTAMH, HO U XUMHU-
YECKUM COCTaBOM CMOJI. OT XMMHUYECKOTO COCTaBa BO MHOTOM 3aBHUCST MPOYHOCTh U
BOJIOCTOMKOCTb JAPEBECHBIX ILIUT, a TAKXKE BBIJICICHUE UX HUX BPEIHBIX JIETYYUX Be-
IECTB, TJIaBHBIM 00pa3zoM, (hopMalibIeTHaa.

Llenv pabomwi — ycTaHOBUTH Xxumudeckuii coctaB KOC u ompenenuts ero
BJIMSIHAE HA CBOMCTBA JIPEBECHOCTPYXKEUYHBIX IUIUT, U3TOTOBJIEHHBIX C HCIOJb30Ba-
HUEM U3y4aeMoil cMoJbl. B kadecTBe 00BbeKTa UCCIIEOBaHMS BBIOPAIN MPOMBIIIIICH-
Hyto KOC mapku KO-MT-15, U3roToBieHHy0 Ha OJHOM M3 OTEYECTBEHHBIX IpE-
npustui. CornacHo pesyibTaTaM OnpeneieHus (PU3NKO-XMMUYECKHX IOKa3aTenen
(Tabm. 1), u3ydyeHnas cmoiia cooTBeTcTBoBasia TpeboBanus TY 6-06-12—-88.

Tabnuua 1 — Pu3nko-XxuMHYECKHe NMoKa3aTean npoMbliuieHHoi KO-MT-15

HanmeHoBaHue moka3zare’s 3HavYeHHe MOKa3aTels

MaccoBas 10J1 cyxoro ocratka, % 65,1
VYcioBHas BI3KOCTh, C 69
Bpewms xxenarunuzanuu 100 °C, ¢

® KOHLEHTPUPOBaHHAas 43

e koHuUeHTpauuu 53 % 53
MaccoBas nomns cBobonHoro hopmanbaeruaa, %

e  paccuMTaHHasi OTHOCHTEIBHO TOBAPHOM CMOJIBI 0,14

e  paccuMTaHHAs OTHOCHTENBLHO a0C. CyX. CMOIIBI 0,21
MaccoBast 107151 METHIIONBHBIX TPy, %

e  paccuMTaHHasi OTHOCHTEIBHO TOBAPHOM CMOJIBI 14,4

e  paccuMTaHHAs OTHOCHTENBLHO a0C. CyX. CMOIBI 22,1

Opnum u3 Hanbosee pacrnpocTpaHEHHBIX U PGEKTUBHBIX CIIOCOOOB U3yUYEHUS
XUMHUYECKOTO cocTaBa (HOpMalIbIECTUAOCOACPKAIIUX CMOJI SIBJIETCS CIEKTPOCKOIHS
SIMP C [3]. st ananuza oréupamm 300 MKI CMOJBI M cMemuBamm ¢ 150 MK qu-
MeTwicyinbdokeuaa. Jas MoigydyeHus CHEKTPOB HCIOJb30BAIM  CIIEKTPOMETP
«Bruker»; npu yactore 100 MI't, npoBoawiu 1024 usmepeHus B TeueHue 1 .

CornacHo nosy4eHHbIM J1aHHbIM (puc. 1), uzydaemas KO-MT-15 conepxut Bce
curHaibl, xapaktepHoie st KOC [9]. KapbamumopopmaibaeriuaHbie OJUroMephbl
(K®-onmuromepsr) oOpa3zoBaHbl METUIICHOBBIMU U AUMETUICHI(PUPHBIMU CBA3SIMU U
coziepkat MeTwioabHble Tpynmbl Kak |, Tak u |l Tuna. Hekotopoe konmnuectBo KO-
OJINTOMEPOB COJAEPKAT YPOHOBBIE LIMKIBL, O YEM CBUAECTEIIBCTBYIOT CUTHAJIBI SIIEP
3C B o6mactu 154,96 M. x. [Tomimo cBoGoxHOTO hOpMabIernaa (CHrHam saep —C B
obnactu 82,16 M. 1.), B KOC conepxxutcs cBOOOIHBIN KapOaMu, 0 4€M CBUICTEIb-
CTBYIOT CUTHaJIBI B oOnactu 162,38 M. 1.

Ha cnextpe AMP 3C He HABMOAIOTCS CHTHATBI, XapakTepHbIe U1 METAHOJIA U
€ro MPOU3BOAHBIX, T. €., IN00 conepkanue metaHosa B KOC HacTOIbKO HU3KOE, YTO
€ro HEBO3MOKHO OOHAPYKUTh MPU MPUHATHIX YCIOBUSAX MOITYUYEHUSI CIIEKTPOB, MO0
METaHOJIa HET BOBcE. BO3MOXKHO, /111 CHHTE3a CMOJIbl MCIOJIb30BAIA O€3METaHOb-
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Puc. 1. Cnekrp SAMP B¢ MIPOMBIIIIJIEHHOW KapOamu-
nodopmanbaeruano  cmonbl Mapku K@O-MT-15 (1000

MT1, IMCO)

HOE ChIphE (O€3MeTaHOIHHBIN
dbopmanuH, b0 KapOaMHJIO-
dbopManbACTHAHBI  KOHIICH-
Tpar). Takke B XOlle¢ CHHTE3a,
BEpOsTHEE BCETO, HE MpoTeKaa
peakiuss Kanaunapo-TumeHko,
0 KOTOPOW METaHOI MOXKET
obOpasoBatbcsi u3 (popmaibiae-

rujaa [8].
CormacHo  pe3ylbTaram
KOJIMYECTBEHHOTO aHaM3a

K®C wmeromom AMP °C, K-
OJINTOMEPBI U3Y4aeMOW CMOJIBI
coJiepKaT COMOCTaBUMOE KOJIH-
YSCTBO METHUJICHOBBIX CBs3eH |
u |l TumoB, 4TO TOBOPUT O
OOJIBIIIOM KOJIMYECTBE OTBETB-

JICHW OT OCHOBHOW menu. JlocTaTOYHO BBICOKMM SIBIISIETCSl conepkanne B KO-
OJTHTOMepax INMETIICHIDUPHBIX CBA3EIT; TaK, KOTMYECTBO SIep ~C OTHOCSIIMXCS K
METHJICHOBBIM TPYyIIaM TUMETHICHI(GUPHBIX cBs3eil coctamisier 41,5 % ot obmiero
YKCJIa METHJICHOBBIX TPYIII, OTHOCSIIMXCS K CBS3SM MEXKIy OCTaTKaMHu KapOaMuja.
Conepkanre ocraToyHoro kapbammma B K®PC cpaBHUTENBHO HH3KOE;, OObImas
4acTh KapOOHWIBHOTO yriepojga otHocutcs kK (parmentam (—NH-C(O)-NH-) u
(HoN-C(O)-NH-), T.e. kapbamua B X0Ji¢ CHHTE3a IPEUMYIIIECTBEHHO MIPEBPATHIICS B
METHUJI0JIbHBIE TPON3BOAHBIE U KD-omuromepsl.

Tabmua 2 — Xapakrepuctuka crektpoB SIMP °C kapGamumzodopmalsierngHoit

cmoutbl Mmapku KO-MT-15

Crpykrypa XHUMHUYECKHUN CIIBHT, M.]I. Hons sinep

MeTnJIeHOBBI YITIepOg — 100
MeTHJIeHOBbBIE CBA3H — 23,20
—NH-CH,-NH- 46...48 11,66
—NH-CH,—N= 53...55 11,54
JumerniaeHdpupHbie CBA3M - 16,49
—NH-CH,—O—-CH,-NH- 68...70 13,36
—NH-CH,-O-CH,-N= 75..77 1,85
=N-CH>-O-CH>-N= 78...80 1,28
MeTni10/1bHBIE TPYNIIIBI - 59,99
—NH-CH,0OH 64...66 56,18
=N-CH,OH 71..72 3,81
IIpouee - 0,32

Cs. popmanbaerun 83...95 0,32
KapOouunabHblii yriiepoa - 100
YpoHOBas CTpyKTypa 154...158 0,62
—NH-C(O)-NH- 159...161 45,74
HN-CO-NH- 161...162 36,81
H.N-CO-NH, 163...164 16,83
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OtBepxnénnyro KO-MT-15 uzyuyanu ¢ ucnonszoBanuem HMK-cnexkrpockonumu.
J171st 5TOrO 5 T CMOJIBI IEPEHOCUITN B CTEKJIIHHBIA OIOKC U BBIJIEP’KUBAIIA B TEPMOCTA-
te ipu 110 °C B Teuenue 2,5 muH. [lomydennbiit kapbaMu10hopMaIbaeruHbIN M0-
aumep (K®-nonumep) uzmenpvuanu u oroupanu gpaxuuto 0,5/— MK-criexTpsl moy-
yayu Ha criekrpomerpe mapku GCM-1201.

Ocobennocteio UK-cnektpa wusyuaemoit K®-MT-15 sgaBnsercss oTcyTcTBHE
CHJIBHOM MOJIOCHI MOTIIOMEH s B 06macTi 1560 cm™, koTopast cootBeTcTBYeT Aedop-
MAaIMOHHBIM KosieOanusM cBsi3 N—H BTopruHbIX amuoB (mosnoca amus Il) u otcyT-
CTBHE CHJIbHOM T0JI0CHI MOTNOMICHAsS B 001actn 1435 cm™, KoTOpasi cOOTBETCTBYeT
nedopmarmoHHbpIM KosieOanusaM cBsi3u C—H, oTHOcSIMMCS THOO0 K METOKCHIILHBIM
rpymmaM, 00 K METHIOJIBHBIM TpyIiaM, 00 K MeTHIeHOBbIM cBs3sM [10, 12].
Cna0Oble cUrHaIbl BTOPUYHBIX aMUOB MOTYT CBUAETENBCTBYIOT O CPABHUTENIBHO I'yC-
TOM ceT4aToi CTpyKType, oOpasyromeiics npu otBepxkaennn KO-MT-15.

B pabore [4] moka3aHO, YTO OTCYTCTBHEM CHIIBHBIX ITOJIOC MOTJIOMICHUS B 00-
nacta 1560 u 1437 cm™ MK-crexTpsl ManomonbHoi KOC (MOIbHOE COOTHOLICHHE
kapbamuy : popmanpaerun = 1 : 1,0) ommmuatorest or MK-criekTpoB cpenHe- U BbICO-
KOMOJIBHBIX CMOJI (MOJIbHOE COOTHOIIICHHE KapOamu : popmanpaerun = 1 : >1,1).
[Ipu 3TOM H3BeCTHO, uTO KP-monumepsl MaIOMOJIBHBIX CMOJ OTJIMYAKOTCA CPABHU-
TEJIbHO HEBBICOKMM COJIEPKAHUEM MONEPEUYHBIX METHJICHOBBIX CBA3€H U CpPaBHHU-
TEJILHO BBICOKHUM COJIep)KaHHeM KpucTauindeckoi (asbl [11]. TTockonbky MpOMBIIiI-
neHHble KOC mapku KO-MT-15 cuHTE3upyrOT IpH MOJIBHOM COOTHOILIEHUHU KapOa-
mua : popmanprerun = 1 : 1,22 [2], nonydeHHe CpaBHUTEIBLHO TyCTOW CETYATOU
CTPYKTYPHI TIPU UX OTBEPIKCHUU OKHUIAEMO.

OpHOCIOIHBIE APEBECHOCTPYKEUHBIE TIIUThI, U3TOTOBJIEHHBIE C UCIOJIb30BaAHU-
eM m3ydaemoit KO-MT-15, npeccoBanu npu temmepaType Tperoiux IUIMT Mpecca
220 °C, ynensHON MPOAOHKUTEIIBHOCTH TipeccoBanmst 0,15 MUH/MM TOJIIUHBEI TOTO-
BOM IUIMTHI, MAKCUMAJIBHOM yaeIbHOM naBieHun 2,8 MlIla (cOpoc maBiaeHUs CTyIEeH-
yaThiil). MaccoBast 10J1 a0C. CyX CMOJIBI B CBSI3YIOIIEM cocTaBiisiia 55 %, MaccoBast
noiis abc. cyX. oTBepAuTeNs (CynbdaTa aMMOHUS) OT Macchl abc. cyX. cMombl 1 %.
MaccoBass nmonst  abc. Cyx.

T, %

75

70 t

65 1

60 ¢

55t

50 ¢

4000

1560

| /
f
Vo 2960 .

\/ 1435

3500 3000 2500 2000 1500 1000 500

CMOJIBI B KOMITO3UIIMH TUTHATHI
coctaBimsia 12 % oT maccel
abc. cyx. crpyxku. ['mapo-
¢boOHBIE 1OOABKHU HE UCIOJb-
30BIM. Pe3ynbpTaThl uCHbITA-
HUH W3TOTOBJICHHBIX  ILJIUT
npuBEACHBI B Ta0. 3.
CornacHo MOJXy4YEHHBIM
JTAaHHBIM, O0pa3ilbl HA OCHOBE
K®-MT-15 no mnpouyHoctu
P U3ruOe ¥ MPOYHOCTH TIPH

S PaCTSOKCHHHM  TEPICHANKY-

Puc. 2. VIK-cuektp OTBepxkASHHOH npombimennoii JLOPHO IHNIACTH IUTUTBL COOT-
KapOamMuI0popMabIeruaHON cMoibl Mapk KD-MT-15 BCTCTBYIOT TpeOOBaHUSAM
I'OCT 10632-2014. Tlo-
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CKOJIbKY TPHU WM3TOTOBJICHHUH IUIUT HE HMCIOJNb30BAIN TUAPOPOOHBIX 100aBOK, BOJIO-
CTOMKOCTh 00pa3L0B ONpEAEIAeTCs TOJIBKO BOJOCTOMKOCTBIO cBsA3ytowlero. ITo cpas-
HEHUIO C OJIHOCJIOMHBIMU JIPEBECHOCTPYKEUHBIMH IUIMTAMH, U3TOTOBJIEHHBIMH 0€3
UCIOJIb30BaHusA THAPOPOOHBIX 100aBOK [2, 4], MINTHI HA OCHOBE U3y4aeMOil CMOJIBI,
OTJIMYAIOTCA HU3KUMHU BOJIOMOIVIOIIEHWEM U pa30yXaHueM IO ToJIIUHE. BeposTHo,
CPaBHUTEJIBHO BBICOKAs BOJAOCTOMKOCTh OMPEIENSIETCS CPAaBHUTEIBHO OOJBIIUM KO-
JMYECTBOM OTBETBJIEHHH OT OCHOBHOHM nenu K®d-onuromepoB (HaJIM4Yue B COCTaBeE
OJIUTOMEPOB METUJICHOBBIX cBs3el || Tuma, a Taxke nuMetuneHspupHbIX cBszeit |l u
Il TurioB, Tabmn. 2). PazBerBnénnrie omuroMmepsl npu oTBepkaeHnn KOC obpasyror
K®-nonumep ¢ O6onbpImMM copepKaHUEM IMOMEPEUYHBIX CBSI3€H, YTO KOCBEHHO MOJ-
TBepkaaercs pesynbratamu MK-criekrpockonumu.

Tabnuna 3 — dOu3nko-MexaHMYECKUE CBOMCTBA JPEBECHOCTPY)KEUHBIX IUIUT, WU3TO-
TOBJICHHBIX C UCIOJIb30BaHUEM IpoMbItuieHHoNn KD-MT-15

IToxa3arens 3HaueHue
[InotHOCTD, Kr/M° 660
[Ipenen npounoctu npu uzrude, Mlla 24,2
[Ipenen mpoYHOCTH NPH paCTHKEHUE NEPIICHAUKYISIPHO I1acTi, MlIla 0,40
Bogomnornomienue npu BelAEpKKE B Bojie B TeueHue 24 4, % 71
Paz0yxanue 1mo ToIIMHE MPH BBIIEP)KKE B BOjIe B TedeHue 24 4, % 38
Conepxanue popmanbaeruga™, mr/100 r 20,3

* o 6anounomy meroxy (WKI) [1]

N3rotoBieHHbIE JIPEBECHOCTPYKEUHbIE IUIMTHI OTJIMYAIOTCS OYEHb BBICOKUM
coJepkaHueM ¢opMmanberuaa, 6ojaee yeM B 2 pa3za IpeBbILIAIOIIMM MUHUMAJIbHBIC
TpeboBaHus K muTam kiacca smuccuu E2 cormacno 'OCT 10632-2014. [TockonbKy
cojepkanne cBoooHoro popmanpaeruga B KO-MT-15 He npebiaer TpeOOBaHUS
TY (cm. Tabn. 1), oCHOBHOHM BKJIAJ B TOKCHYHOCTH IIUTHI BHOCHUT PEaKIIMOHHBIN
dopMmanbaerua, oOpa3yromuiicss NP OTBEPKIEHUU CMOJbl. M3BeCcTHO, 4TO B X0j€
TpéxmepHo# nonukoHaeHcanuu Kd-onuromepos, popmanbaerus MoxxeT o0pa3oBbl-
BaThCSl B pe3yJbTaTe B3aWMOJACUCTBUSA METHIIOIBHBIX TPYII APYT ¢ APYyrom ¢ obpa-
30BaHUEM JTIMMETHIICHI(UPHBIX CBA3CH M WX MOCICAYIONINM MPEBPAIICHHEM B METH-
JICHOBBIC ¢ BbIICNeHHEeM (opmanbpaeruaa [5, 6]. Jumernnendupnbie cBs3u K-
OJTUTOMEPOB TAKXKE SIBISTFOTCS HICTOYHUKAMH (POpMaIIbIeTH/IA.

CymiecTBeHHBIN BKIIaJ B oOpa3zoBaHue popmanbaeruaa npu orsepxaeHun KOC
MO’KET BHECTU M CPAaBHUTEIHLHO HU3KOE COJIEP)KaHHUE OCTATOYHBIX aMUHOTPYII, BXO-
nsmux B coctaB cTtpykTyp (H,N-C(O)-NH-) u cBoboaHoro xapbamuaa (tabi. 2).
[ToOOYHBIM MPOIYKTOM B3aUMOJCHCTBUS METUJIOIBHBIX TPYII C aMUHOTPYIIaMHU
SIBJIIETCS. BOJA; TIPU HU3KOM COZIEpKaHUH aMUHOTPYII, OCHOBHOW peakuuei oopazo-
BaHUsl CIIMBOK Mexay K®d-omuromepamu OyJaeT B3auMOJEHCTBHUE METHIIOJBHBIX
rpynn apyr ¢ apyrom. Kpome toro, cBo60AHBIN KapOaMu B COCTaBE CMOJIBI MOXKET
BBITIOJIHATh (YHKIMU akuenTopa gopmanbaeruna [7]; HU3KOe coaep:kaHue cBOOO/I-
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HOTO KapbaMmu/ia TakKe MOXKET OKa3bIBaTh HETAaTUBHOE BIUSHUE HA TOKCUYHOCTH U3-
TOTOBJICHHBIX IUIUT.

BbIBOADI:

1. Merogom crniektpockonuu SAMP BC YCTaHOBJIEHO, YTO MPOMBIIUICHHAs Kap-
oamunodopmanbaerugnas cmoia (KOC) mapku KO-MT-15 otnuuaercs HanuuueM
kapOamuaopopMaiibaeruiHbIX oauromepoB (Kd-omuromepor) ¢ GOJBIIMM KOJIAYE-
CTBOM OTBETBJICHUI OT OCHOBHOM 1enu. Onuromepsl 00pa3oBaHbl KaKk METUICHOBBI-
MU, TaK W JUMETWICHIDUPHBIMH CBS3SMHU, MPUYEM COACPKAHUE METHIICHOBBIX
TPyMIM, OTHOCSIIMXCS K AUMETUICHI()UPHBIMU CBs3sIM, cocTaBiseT 41,5 % ot uncna
METUJIEHOBBIX TPYMI, OTHOCSIIMXCS K CBSI3SIM MEX]ly OCTaTKaMu Kapoamujaa.

2. B xone orBepxkaenuss KOC pazserBinénnpie Kd-omuromepsr 00pa3yroT kap-
O0amu0hopMaTbACTUAHBIA TOJIUMEDP, OTIMYAIOIIUICA CPAaBHUTEIBHO T'YCTON ceTda-
TOM CTPYKTYpOH. J[peBECHOCTPYKEUHBbIE IUIMTHI Ha OCHOBE M3ydyeHHOU KDC otnm-
YaKTCs OTHOCUTEIIBHO BBICOKMMU IPOYHOCTHIO M BOJIOCTOMKOCTBIO.

3. W3-3a HU3KOTO COJEp>KaHMsI OCTATOYHOTO KapObamuaa U aKTUBHBIX aMUHOT-
Py, a TAaK)Ke U3-3a BEICOKOTO KOJUYECTBA JUMETUICHI(UPHBIX CBSI3EH, MPU OTBEP-
xaeHun n3zydaemMod KOC akTUBHO BBIJIEISETCS MOJMKOHICHCAIIMOHHBIN (QopMab-
nenun. Coaepxanue GpopmMasibaerujia B ApeBECHOCTPYKEUHBIX TUIUTaX 0oJiee 4YeM B 2
pasa MpeBbIlIaeT MUHUMAaJIbHBIE TpeOOBaHUsI K MaTepuaiaMm kiacca smuccun E2 co-

riracao ['OCT 10632-2014.
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VJIK 674-419.32

BiausiHue KoJ1n4ecTBa MeJJaMMHA B CMOJIe HA CBOICTBA KJIE€EeBbIX
KOMITO3UIIMI M TOTOBOM MPOAYKIHMHU

E.I'. Cokonoea

Canxm-Ilemepbypeckutl 20Cy0apcmeeHHblil 1eCOMeXHUYeCKUll YHUsepcumem
umenu C.M. Kuposa

Onpeodenenvl ceolcmea MeiaMUHOKAPOAMUOODOPMATbOCUOHBIX CMONL C pPA3-
HbiM cooepoicanuem meramuna (20...25 %). Onpedenenst 3a8UcUMocmu NPOYHOCMU U
MOKCUYHOCIU (DaHepbl Om KOIU4ecmea MelamuHa 6 cCMojle U 8peMeHU CKIeUBaAHUS.
Veenuuenue epemenu ckieusaHus u cOOEPHCAHUS MEIAMUHA 8 CMONe B8e0eém KAK K
HOBbIULEHUIO NPOYHOCMU (DaHepbl, MAK U K e€ YOOpodxcanuro. Ycmanosnena 603modic-
HOCMb NPUMEHEHUsL MeAMUHOKAPOAMUOOPOPMATbOESUOHOU CMONbL C HAUMEHbUUM
cooepacanuem meaamuna (20 %) ons nonyuenus: gparepvt NOBLIUIEHHOU 8000COUKO-
cmu.

KarwueBble cioBa: danepa, Moaudukanus, MeJaMUH, MelaMuHOKapOamMuaodop-
MaJibJICTHIHAS CMOJIA.

JInst mpou3BOACTBA HHU3KOTOKCUYHOW (DaHepbl BO3MOXKHO HCIIONb30BaTh HE
TOJIBKO KJIEEBbIE COCTaBbl Ha OCHOBE kapOamuohopMalibIeruaHbix U henonodop-
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MaJbJACTUTHBIX CMOJI, HO ¥ OJIITOMEPHI, B KOTOPHIX YaCTh MPHUBEAEHHBIX CMOJ 3aMe-
HEHBI Ha CBS3YIOIIHE JAPYTUX TUMOB. B kauecTBe MOIU(UKATOPOB MPUMEHSIOTCS Me-
JaMuH, (EHOJ, IIYHTUT, aTFOMOCHIUKATHI, MEKTOJ, METHJICHIMU30IMAaHAHT, TOJIH-
T EeHWIMETaHINU30IIMAaHAT, TaHUHBL, (QypPypos, SMUXIOPTHAPUH, OKHCICHHBINA
KpaxXMaJIbHbI PearcHT W Apyrue MOAM(UKATOPBI, a Takke uX KomOuHarwmu [1-5].
JloGaBieHre MelaMHHA TO3BOJIAET IMOJYYUTh HIUPOKHUNA CIEKTP CMOJI C HOBBIMH
cBoiicTBamu. [lokazaTrenn TOMyYEHHBIX CMOJ OyIyT 3aBUCETh KaK OT KOJHYECTBA
MeJIaMUHA, TaK U OT PESKUMOB CHHTE3a cMOJI. /{7151 mpomn3BoacTBa (paHEpHI MOBHITIIEH-
HOW BOJOCTOMKOCTH pa3pabOTaHbl TEXHOJOTHUU MPOU3BOJICTBA MEJIaMHUHOKapOaMu-
nopopmanpaeruaabix cmoil (MK®C) ¢ conepxxanmem menamuua 10 25 %. OcHOB-
HBIE TIOKa3aTeNN MeJlaMUHOKapOaMua0(popMalibIETUIHBIX CMOJI C Pa3HBIM COJIEepKa-
HUEM MeJlaMUHa TIPEICTaBICHBI B TA0I. 1.

Ta6J'II/I]_Ia 1 — OcHOBHBIC ITOKA3aTEIIN MCJI&MI/IHOKap6aMI/II[O(bOpMaJ'IBI[GF MIHBIX CMOJI

Benuunna nokasarens npu coJiepyKaHuK MeJIaMuHa, %o
HaunmeHnoBaHue nokazaresst
20 23 25
MaccoBast 10Jis CyX0ro ocraTtka, % 65 68 70
YcnoBHas BI3kocTh 110 B3-246, ¢ 97 99 86
Bpewmst xenatuanzammu npu 100 °C, ¢ 98 89 88

C nenbto oueHku 3 PexTruBHOCTH NpuMeHeHus Kie€B Ha ocHoBe MK®C HeoO-
XOJUMO OBLI0O U3TOTOBUTH DKCIIEPUMEHTAIbHBIE 00pasilbl (haHephl. Y CIOBUS CKJIEU-
BaHUs MpuUBeNEHbI B Ta0n. 2. CpaBHUTENbHBIE PE3yIbTaThl UCHIBITAHUI 3-X CIOHMHOM
(aHepbl Ha MPOYHOCTh U TOKCUYHOCTD MIPEJICTaBICHBI Ha pUC. 1 U puc. 2.

Tabnuua 2 — YcnoBus CKIIEMBaHUS TPEXCIONHOMN (aHepbl

Coctan Kiles. Mace. 1 TeXHOJOTMYECKUE MTapaMeTPhl CKJICHBAHUS
’ C Q, /M° P, MIla t, °C T, MUH
9,0
MK®C - 100 120..130 18..2,0 130 8,0
Xnopua ammonus — 1,0 70

OO6o3nauenuss Q- pacxon kies; P — yaenbHoe 1aBieHue MpeccoBaHus, t — Temmeparypa
IIPECCOBAHUS; T — POIOJIKUTEIILHOCTD IPECCOBAHUS

N3 npuBen€HHbIx JaHHbIX BUIHO, 4TO MK®C ¢ cogepxannem menamuna ot 20
10 25 % TO3BOJISIFOT MOJIYYUTh (haHepy MOBBIIICHHOW BOJOCTONKOCTU C COOIIOICHHU-
em tpedoBanuii 'OCT 3916.1. C yBennueHreM BpEMEHU CKIEUBAHUS U COJIEpKaAHUS
MeJJaMUHA B CMOJie pacTeT W mpodyHocTh (aHepsl. Comepikanue GopMaibaeruia
YMEHBIIIAETCS MPU YBEJIMYECHUM BPEMEHU CKJICUBAHMS W YMEHBIIECHUU KOJIMYECTBA
MejamMuHa B cMmodie. TOKkCHYHOCTh aHepsl, ckiaeeHHoM ¢ mpumeHeHueM MK®C, co-
OTBETCTBYET COBPEMEHHBIM CTaHJIAPTAM. Y BEJIWYECHHE BPEMEHH CKIIEUBAHUSA U CO-
Jep’KaHusI MeJTaMUHa B CMOJIE BEIET KaK K MOBBIIMICHUIO TPOYHOCTH (haHEPhI, TaK U K
e¢ ynopoxanuto. [Toatomy Bo3mMoxkHO npuMeHeHrne MK®C ¢ HauMeHbIINM COAEP-
xanueM MenamuHa 20 % 11 noaydeHus (paHepbl NOBBIIIEHHON BOIOCTOMKOCTH.
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YJIK 674-419.32
Oco0ennocTH 00pa3oBaHus INIMTHOTO MATEPHAJIA U3 MOJACOJTHEYHOM JY3rd

JL.B. 3ama3zuii, A.A. Jleonosuu

Canxm-Ilemepoypeckutl 20cy0apCcmeeHHblll 1eCOMEeXHUYECKUL YHU8epcumem
umenu C.M. Kuposa

Paccmampuearomea ocobennocmu 00pazosanusi KOMNOZUYUOHHBIX Mamepua-
7108, HA OCHOBE NOOCOJHEYHOU Ty32U, Opegecunsl U ux coyemanus. M3yuanu npoyecc
NOCNIOUH020 Npo2pesa KO8pa 6 npoyecce 2opsadezo npeccoganus. Onpeoensnu 3a6u-
CUMOCMb NPOYHOCMU NAUM OM 00U NOOCOAHeyHou ayzeu. Oyenusanu nogeodeHue
NIUM 8 YCI0BUAX NEPEMEHHOU BLAHCHOCTIU.

KuaroueBble ¢j10Ba: MOACOIHEYHAs JIy3ra, APEBECHOCTPYKEUYHBIE IIIUTHI, CTATUCTH-
YyecKas MPOYHOCTh, JUHAMUYECKAs NPOYHOCTh, KWHETUKA BOJAOMNOTIIONICHHS.

Ha macnoupoBbIX MPOU3BOJICTBAX B HAIICH CTPaHE €XKEroJHO 0Opaszyercs mo-
psiaka 4 MITH. T IOACOTHEYHOM JTy3TH U3 pacuéra, uTo BajoBbiii coop B 2024 1. cocTa-
Buil 14,9 miH. T moaconHevyHuka [1], a mpu mepepaborke 00BEM oOpa3zoBaBIICHCS
ay3ru coctaBisger 20...30 % ot oOrei Mmacchl [2]. ParmonanpHas yTHIU3aKs OTXO-
JIOB MaCJIO)KHPOBBIX MPOU3BOJICTB, B YACTHOCTH MOACOTHEYHON JTy3TH, TIPEACTABIISCT
c000if 3HAYNMYIO TEXHOJIOTUYECKYIO U DKOJOTHYECKYIO 3a1auy. B HacTosmee Bpems
aKTUBHO WCCIICIYIOTCS METOJbI BKJIIOYCHHUS JAHHOTO BHAA OTXOJa B PEICHTYPY
CTPOUTEIBHBIX MaTepraaoB. HanOompmmii MOTEHIMA IPUMEHEHHS TaKMX KOMITO3H-
IIMOHHBIX MAaTEPUAJIOB aKTyaJICH Il HHAUBUYAJTEHOTO JEPEBIHHOTO MAJIOATaXKHOTO
JIOMOCTPOCHHS B IO’KHBIX PETHOHAX HAIIEH CTPaHbI, IJI€ TJIABHBIM 00pa3oM Mpou3pa-
CTaeT MOJICOJTHCUHUK.

N3BecTHBI pabOTHI O MOMBITKAX BKIFOYEHHS UCTIOIB30BAHUS TIOJICOTHEUHOH JTy3-
I'M B COCTaB IUIMTHBIX MaTEPUAJIOB, PEIIAEMbIX Ha TEXHOJOTHUYECKOM ypoBHE [2, 4].
Opnnako 6€3 TIyOOKOTO M3Y4eHHSI 0COOEHHOCTEH TMOJIOKHUTEIBHBINA PE3yJIbTAT MOJY-
YUTh HE yAaBaJIOCh. B HacTOsIMIEH cTaThe MPEANPUHSATA TOMBITKA YACTUYHO BOCTIOJ-
HUTB ATOT MIpoOeT.

Llenvio pabomul BISAETCA BBIABICHHE OCOOCHHOCTEN IIMTOOOpAa30BaHUSI MaTe-
puia coaepikailero ay3ry. s 3Toro npencrosio:

1. OueHuTh NPOYHOCTHBIE CBOMCTBA KOMIIO3HUTA C BapruaOeIbHOM JT0JIeH Ty3IH;

2. Y4ecTh 0COOEHHOCTH TEIIONEepeIau NPy ropssueM MPECCOBAaHUN KOMIIO3UTA;
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3. [lomyuuTs NpeaBapUTENHHYIO OLIEHKY CBOWCTB JAHHOTO MaTepuaa.

Hcnonp30Banyu MOACOJHEUHYIO JIy3ry, npenoctaBiieHHyr0 AO «KM33y», r. Ka-
3aHb. CpegHue pa3Mepbl YacTHIl JIy3TH COCTABJISIIOT 1o JjuHe 10,6 MM, mupune 3,1
MM, ToiuHe 0,24 MM. OT JIy3ru OTHAENSIM OTCeB (KOTOpbIM coctaBisii S...7 %).
[TpumeHsu CTPYKKY U3 JIMCTBEHHBIX MOPO/ ApeBecuHbl ¢pakuuen 7/2. B xauecTse
CBSI3YIOIIETO MCHOJIb30BaIM KapOamugopopmanpiaeruanyo cmoiy (KDPC) mapku
K®-MT-15. CooTHollleHHe Jy3ra/CTpy’kka BapbUpPOBaIM B IIUPOKUX Ipejeliax.
[TuTel TomumHOM 10 MM mpeccoBaiy Npy IKCIEPUMEHTATBHO YCTAHOBICHHON TEM-
neparype 170 °C, ¢ yaensHbIM naBneHueM nepBoit ctynenu 3,0 Mlla, BTopoii cty-
nens — 1,5 Mlla, tpetbeit crynenu — 0,9 MIla u Boiaepxke mwiut 0,5 MUH/MM TOJI-
IIUHBI TTUTEL. OUKCUPOBAIN TEMIIEPATYPy BHYTPEHHETO HA TIIyOMHE 5 MM U HapyxkK-
HBIX CJIOEB Ha TIIyOMHE 2 MM C MOMOIIBIO TEPMOJATYUKOB (TepMOIap), MOAKIIOUEH-
HbIX K ipubopy HT-9815. IIpouHocTs MOAYIb YIPYTOCTH U BOJOCTOMKOCTh OIpese-
asimn o FOCT 10632-2014.

B nporecce npeccoBaHrs yCTaHOBWIIM, YTO IPECCYEMBIM KOBEP U3 MOJCOJHEY-
HOM JIy3I1 IPOTPEBAETCSI MHOTO MEJUIEHHEE, YeM U3 JpeBecuHbl. Ha puc. | npusene-
HbI 3HAYCHUS TEMIIEPATYP KaK JJI1 HAPYKHBIX, TAK U JJIsI BHyTPEHHUX CJIOEB IUINT.
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Puc. 1. IlocnoifHas cKOpOCTh MpPOTpeBa APEBECHBIX IUUT: 1 — IMKIOrpaMMa MpecCOBaHMS;
2, 4 — TeMniepaTypa BEpXHEro ¥ BHYTPEHHETO CIOEB IUINTHI U3 JIy3rH; 3, 5 — TeMnepaTypa BEpXHETOo
U BHYTPEHHETO CJIOS TUTUTHI U3 IPEBECHBIX YACTHIL (CTPYKKH)

TeMneparypa HapyKHbIX CIOEB KOBpa OMPEAEISIETCS TEMIIEPATypOu TPErOIINX
TUTUT Tpecca, MPOTrpeB MPOUCXOAUT ObICTPO U KpuBbIe (2 1 3) OyKBaJIbHO COBIAIAOT.
B cuny paznmuuuns Termno@u3ndecKkux CBOMCTB APEBECUHBI U JTY3TU BHYTPEHHHU CIIOU
MOCJIETHEN TIPOTPEeBACTCSI MHOTO MeJJIeHHee — KpuBast (4), 0COOEHHO M0 MEXaHU3MY
TEIIONPOBOAHOCTH. [TOCKOJIBKY MIIOTHOCTh MAaTEPHANIOB OJWHAKOBA, TO pa3jinyuue
MOET OBITh OOYCIIOBJICHO OOJBIIMM YHUCJIOM TOBEPXHOCTEH pa3jena 4acTHIl JJis
uT U3 ay3rd. Ha ydactke noctukenus: temmeparypsl 100 °C oueBUAHO, YTO MPO-
I'PEB IUIUTHI U3 JIy3TH OCYILIECTBIISIETCS MPUMEPHO B JIBA pa3a MEIJICHHEE, YEM Y TLIU-
Thl U3 JAPEBECUHBI. bojee MenieHHas: CKOPOCTh MPOTrpeBa B BapUaHTE JIy3rH MPUBO-
JUT K HEOOXOAMMOCTH YBEJIMUYUTH MPOJOJDKUTEIBLHOCTh Topsiuero npeccoanus. O1-
HAKO, MO0 TEPMOCTOMKOCTH OHOJIOTMYECKUX KOMIIOHEHTOB Jy3T'M YBEIWYEHUE BbI-
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JEPKKU yXyJIIaeT BHEITHUM BUJ ITUT, B KOTOPBIX HAOIIOAAIOTCS MPU3HAKU MOTEM-
HeHus. CrieoBaTeNbHO, pacCMaTpUBaTh MPOYHOCTHBIE OCOOCHHOCTHU TUUIUT MPaBHUIIb-
Hee OyJIeT U3 OTHOCUTEIBLHO MSITKOTO PEKUMAa U3TOTOBJICHUS 000MX BHUJIOB.

B tabn. 1 npuBeneHa NpoYHOCTh IUIUT, COACPIKAIIUX PA3HYIO OO MOCOIHEY-
HOM y3ru. C MOBBIIIEHUEM JIOJIM JIy3TH B PEUENTYpE CHIKAETCS MPOYHOCTh H3TO-
TOBJICHHBIX IUTUT, MPU 3TOM JIy3ra 3aKOHOMEPHO CHIIKAET KaK CTaTUYECKYIO MpOoy-
HOCTh, TaK M JUHaMHuYecKyl0. HopMupys pe3ynbTarsl, K UCXOJHBIM (MOHOKOMIIO3H-
TaM) oOHapyXuBaeTcs (puc. 2.), 9TO JIy3ra HECKOJIbKO YBEJIMYUBACT OTHOCUTEIHHYIO
YIOPYTOCTh 10 CPABHEHHIO C JPEBECHHOU. DTO MOMKET OBITh CBA3AHHO C MHTErPalb-
HBIM YBEJIMYEHUEM UHMCIIa KJIEEBBIX IIBOB 10 MEPE YBEIWUCHHUSI TOJIU JIy3TH ILTUTAX.

Tabnuna 1 — [IpoyHOCTHBIE MOKA3aTENH IUIUTHBIX MaTEPUAIOB, COACPIKAIIUX PA3HYIO
JIOJIIO MOJICOJIHEYHOM JIY3TH

Cocras, % Ousr, MIla E, MIla
JpeBecuHa JIy3ra y m ¥y m

100 0 24,3 +1,00 2630 +128
80 20 21,0 +0,90 2280 + 106
60 40 17,5 +0,85 1890 + 85
50 50 15,2 +0,63 1640 +78
40 60 13,4 +0,51 1490 + 60
20 80 10,4 +0,43 1150 +54

0 100 7,4 + 0,36 870 +35

OO003HaueHHU S Oy — NPeies MIPOYHOCTHU MPU CTaTUYECKOM u3rude; E — Monyne ynpyroctu
IpU CTaTUYECKOM M3rube, y — cpeiHee apupMeTudeckoe 3HaueHue; M — omuodKa cpeHero apud-
METHYECKOTO

BoigBuHyTa runoreza 00 ynpouHstomeM 3¢ @exTe y3ru 3a cYET 3anO0JIHEHUS
MyCTOT MEXIY JIPEBECHBIMU YaCTULIAMH, KOTOpPbIE PACCMAaTPUBAIMCh HAMHU KakK HC-
TOYHHMKHU POCTA TPEUIMH NpHU HanpsbkeHuu. OAHaKO MOATBEPKIACHUE B SKCIIEPUMEHTE
MOJIy4€HO He ObUIO M3-3a OTCYTCTBHS SIBHO BBIPAXKEHHOTO 3P (eKTa B3aUMOICHCTBHUSL.

Torma penHTabenbHOCTH MPO-

E. MIIa Gizr, MITa H3BOJCTBA IUIMT C MCIIOJIbB30-
3000 30 BaHMEM JIy3Tu OyAeT ompenie-
2500 1 25 JSTBCSA DKOJIOTMUECKUMH  ac-

NEeKTaMu B CBSI3U C HEOOXO-

2000 20 o
JTUMOCTBIO 3aTPAaTHON YTHUIIU-
1500 15 3aIlMd HEUCIIOJIb3YeMOM JTy3-
1000 AN 10 Ird. OKCIUTyaTal[MOHHBIE Xa-
500 2 5 PaKTePUCTUKH JTOJKHBI
0 BKJIFOYATh B TIEPBYIO OYepeb
0 20 40 60 80 100 MOBEZICHUE OyAylIuX IUIUT B

YCJIOBUSIX MEPEMEHHOM BIIaX-
HocTu. [IpenenbHbIM ciydaeM
OyZeT XapakTepucTUKa BOJIO-
CTOMKOCTH NPHU HAXOKJICHUU
IUTUT B BOJE JO JIByX YacoB,

A0 Ty3TH, %o

Puc. 2. 3aBUCUMOCTh MPOYHOCTU ILUIUT OT JOJIA TMOJ-
COJTHEYHOU JTY3TH B IUTUTaX: 1 — MOAYJb YIPYTOCTH TIPH CTa-
tuueckoMm usrube (E), MIla; 2 — mpeaen mMpOYHOCTH TpU
cTaTHuecKoM u3ruoe (o), MIla
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KaK 3TO MPHUHSATO JJIA TETUIOM30JISIIMOHHBIX MaTEPUAJIOB U MPU HAXOXKJICHUHU JI0 TTOJI-
HOTO BOJIONOTJIONIEHHUS. 3/1ECh BAKHO OIPEACNIUTh pazdyxaHue MaTepHalia OCKOJIb-
Ky C HUM CBSI3aHHO JIaBJICHHE MaTepraia U BO3MOKHOE KOpOOJICHIE KOHCTPYKIIHA.

Ha puc. 3 u 4 npuenens! rpaduku Bojgomnoriomenus (AW) u pazdyxanus 1o
TonmuHe (AS) 10 paBHOBECHOTO COCTOSTHUS. Bo BCex ciydasx IuiMTa U3 MOJICOTHEY-
HOM JTy3TH TOTJIONIAET BOAY ObICTpee W B OOJBIIIEM KOJUYECTBE, UTO CBS3AHHO C CO-
Jep’KaHueM TUAPOPUIHHBIX KOMIIOHEHTOB BO BHYTPEHHEM cllo€ yacTull Jiy3ru. Cko-
POCTh YBIIQXXHEHHUS KaK B OTHOIIICHUH TOTJIOMEHHON MacChl, TaK U CTETICHH pa30Oyxa-
HUS C YBEJIMUEHUEM JIOJH JTy3TH BO3pacTaeT.

AW, % AS, %
120 80 1
! 70 < - R -
10’0 60 ; O 2 -
80 2 S 50 / N3
60 3 40 |/
30 |
40 20 |/
20 10 |/
0 0«
0 5 10 15 20 25 0 > 10 15 20 25
1.9 .49
Puc. 3. Bogonornomenue B Boae 3a 24 u: Puc. 4. PazOyxanue B Boge 3a 24 u: 1 —

1 — mMTa U3 MOACOIHEYHOM JIy3rH; 2 — IUINTAa IUIMTA W3 TOJICOJNHEYHOM JIy3rH; 2 — IUIMTa U3
U3 CMECH IOJCOJIHEYHOW JIy3TH W JIPEBECHHBI CMECh IOJCOMHEYHOW JIy3rH U JIPEBECHUHBI
(50/50); 3 — utuTa M3 IPEBECHBIX YACTHII (50/50); 3 — utuTa U3 IPEBECHBIX YACTHII

Takum 00pa3zoM, Jy3ra Kak HAOJHUTENb 7S MaTepHaliOB TUIA IPEBECHOCTPY-
YKEUHBIX TUTMT HETATUBHO BJIMSET HAa BOJOIOTJIONMICHUE U pa30yXaHWe W MPUBOJNUT K
HEO0OXOJMMOCTH BBOJUTH B KOMIO3UIIUIO TUAPO(oOHBIe 100aBKku. B Tabin. 2 npuso-
JTUTCSl KWHETUKA BOJIOTIOTIIONICHUS TUTUT, COJIEPXKAIIUX TIOJICOTHEUHYIO JTY3TY.

Ta6numa 2. KuHeTnka BoIONOTIOMICHUS MaTEPUAIOB, COJEPKAIINX JTy3Ty

Howmep Koaddumment | CkopocTh Ha epBOM ydacTke, %o/u
Cocrasn
ILIATBI CTAaOMIILHOCTH AW AS
1 100 macc. 4. my3ru 0,65 475 29,5
9 nysra 50 macc . / 0.71 400 285
apeB. 50 macc. .
3 100 macc. 9. IpeBEeCHHBI 0,70 30,0 22,5
BbIBOADI:

B nenoM marepualt ¢ 3HaUMTEIBHON JOJIEH JIY3TH JOJKEH PaCCMaTPUBATHCS KaK
CaMOCTOSATENbHBIN B OTHOIIECHWUU 00JIACTU TPUMEHEHHS B CBS3U C JCIICBU3HON U
JOCTYITHOCTBIO TIOJICOJTHEYHOMN JIY3TH JIJI 3TOTO HEOOXOAMMO OMPEIETUTh 001acTH
MPUMEHEHUS U YCTAHOBUTH JIJISI HETO COOCTBEHHYIO MapKy U TEXHUYECKUE YCIOBUSI.

Jluteparypa:
1. Odunmanenseiii caiit OO0 «PYCHU/[». Pexxum gocrtyma: https://ruseed.ru/,

cBOOOHBIN (maTa oOpamenus: 27.02.25 1.).
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2. ll]lepbaxos B.I'., Jlobanos B.I'. buoxuMmusi 1 TOBapOBEICHUE MACIIMYHOTO ChI-
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3. ITarent Ne 2252866 Poccuiickas ®eneparus, MITIK B27N 3/02, CO8L 97/02.
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30.01.2004: omry6u1. 27.05.2005 / I'nazkoB C.C., JleBbikun E.H., CuprueBa E.B. — 5 c.

4. Zeleniuc O., Brenci L.-M., Cosereanu C., Fotin A. Influence of adhesive type
and content on the properties of particleboard made from sunflower husks //
BioResources. 2019. 14(3). P. 7316-7331. DOI: 10.15376/biores.14.3.7316-7331.

VJIK 674.812

IIpou3BoacTBO (paHepbI ¢ UCNOJIb30BAHNEM MOAN(PUIIMPOBAHHBIX
kapOamuaodopmaibIeruIHbIX CMOJI

A.H. Yyounckui, I'.C. Bapaukuna, /[.C. Pycaxos

Canxm-IlemepbOypeckutl 20cy0apCcmeeHHblll 1eCOmMEeXHUYECKULL YHU8ep cumem
umenu C.M. Kuposa

IIpou3600cmeo Opesechvix KOMNOZUYUOHHBIX MAMEPUAIos U 8 YacmHocmu ¢ha-
Hepbl A61emcsi 0OHUM U3 Haubolee 3¢hghexmusHvx cnocobo8 ymuauzayuu 0mxooos,
07151 ysenudenus: nepepabomrku noOOYHbIX NPOOYKmMos npouzsoocmaa. Llenv ucciedo-
BAHUSL — BOZMONCHOCHb UCNONIL30BAHUS CINAIENIABUNLHBIX KUCTOMHBIX ULIAKO8 8 Ka-
yecmee mooupuyupyroweti 000asku 8 KapoaAmMuoopopmanboecuonvie CMobl OJisl
npou3e00Ccmea ganepbl.

KuarwueBble ciioBa: xapbamugodopManbaeruaHas cMoJia, JUTHOCYJIb(POHATHI, Kao-
JIMH, NUTaKy, MoauduKanus, kKieH, panepa.

J{nst yaydineHus: TEXHOJIOTUYECKUX U DKCILTyaTallMOHHBIX CBOMCTB KJIEEBBIX CO-
CIUHEHUNM JIPEBECHBIX MATEPUAJIOB HIUPOKO HCIOJIB3YIOTCS XMUMHUYECKH AKTHUBHBIC
N00aBKH, HAIPUMEP, OTXOJbI PA3IMYHBIX MPOU3BOACTB [1-6]. Iy meneHanpaBiicH-
HOT'O PETYJIMPOBaHUS (PUBHKO-XUMUYECKUX CBOMCTB KHUIKUX OJUTOMEPOB U KIIEEBBIX
COCJIMHEHU Ha WX OCHOBE, B HACTOSIIEH paboTe, MPUMEHSIIN OTXO0Ibl MPOU3BOACTBA
ITAO «CeBepcTaiiby — CTallCIUIaBUIIbHBIE KUCIIOTHBIC IIJTaKu. OCHOBHBIMU HCTOYHM-
KaMU IJIAKOB SIBJIIOTCSA: MPOIYKTHl OKHCIICHUS MPUMECE YyryHa U ckpamna (Kpem-
HUs, Mapranma, gocdopa, xpoma u ap.) [1], mmUXTOBBIE MaTepHalbl (M3BECTh, W3-
BECTHSIK, JKEJIe3HAsl U MapraHIieBas py/a, OKaJnuHa, OOKCHUT, TUTAaBUKOBBIH IIMAT | JIp.,
B TOM YHCJIC 3arPSI3HEHUS, BHECEHHBIE ITUXTOM, — MECOK, IPsA3b U T.I1.) [2], OPOIYKTHI
paspyliieHusi orHeynopHoi (GyTepoBku (Harpumep, eciu (GyTepoBKa BBHIIOJHEHA U3
MarHe3uTa, TO, pa3pylIasich OT IJIABKHU K TIaBKe, oHa obOoramaer nurak MgO; eciu
(byTepoBKa MarHe3UTOXpoMUTOBast, To kpome MO, nutak oboramaercs Cr,O3; ecinu
dbyTepoBKa U3 ArHAca, TO Iu1ak odoramaercs SiO, u T.1.) [6].
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Llenv uccnedosanusi — YCTAHOBUTh BO3MOKHOCTH MCHOJB30BAHMS CTajeria-
BUJIbHBIX KHUCIIOTHBIX IUIAKOB B KauecTBE MOAUQPUIMpYIOLIEH 100aBKH B KapOamu-
T0(pOpMabIETUIHBIE CMOJIBI JIJIsl TPOU3BOICTBA (haHEPHI.

B akcniepuMenTe UCTOIB30BaIH JTYIICHBIH OepE30BbIi MITTOH TOJIIUHON 1,5 MM,
dbopmarom 400400 MM, ki€l Ha OCHOBE — KapOamMuA0(PpOpMalIbIETUITHON CMOJIBI,
nurHocyishonaroB (10...20 %), kaonuna (3,5...7,0 %), uiakos (7...16%). B xone
HKCIIEPUMEHTA OMPEACIISUIN: BA3KOCTh CMOJIBI, BpEeMsl KEIaTHHU3ALUU, COJCPKaHNUE
cBobogHOTO (hopmanbaeruaa. Penentypa kies mpencraBieHa B Tabim. 1, metogude-
CKasl CeTKa AKCIIEpUMEHTa MpenacTapieHa B Tabn. 2. CkienBanue (aHepsl MPOBOAH-
Joch Ha JabopaTopHOM OOOpPYIOBaHWHU, BpeMsl mpeccoBaHus 6,5 MHH, JaBJICHHE
npeccoBanus 1,6 MIla, remnepatypa mnut npecca 120 °C.

Tabnuna 1 — Penentypa kiesi, mokazareiau Kiest U paHepbl

Kommnonents! knes | KomuuectBo, % | BsskocTs, ¢ Bpews xea- Pacxon 2 Y TpECCoBKa
TUHU3AIWH, C | Kiest, T/M° | danepsl, %
Cwmoua 100
Men 0,5
Myka 3,0
Xaopua aMMOHHUS 0,7
122...196 92...101 135 7,67..9,67
Boza 0,5
JIurnocynb(poHAaTHI 10...20
Kaonun 3,5...7,0
[max 7...16

JI71st mpoBeieHUsI SKCIIEPUMEHTA PEaT30BaH MOJTHBIA (PaKTOPHBINA SKCIIEPUMEHT
(IId3), 3agaveit KOTOPOro OBLIO YCTAHOBIEHUE 3aBUCUMOCTH BBIXOAHOTO MapaMeTpa
(mpenena MpPOYHOCTHM MpPHU CKalblBaHWM (haHepsl MO KieeBoMy ciow, MIla) ot
BIusOIKX (pakTtopoB. IlepemenHble (akTOpbl U YPOBHU MX BapbUPOBAHMS MPE-
cTaBiieHbl B Ta0i. 3. Marpuna [1D3, BeixoaHas BennyrHa (OTKINK) MPEICTABICHBI B
TaoJ1. 4.

DKCNEPUMEHTHI MOKa3aJId, YTO MPHU BBEIAEHUU JIMTHOCYIH(OHATOB U KAOJIMHA B
KapO6amMu10(popMabIECTHIHYI0 CMOJY IPOUCXOIUT YBETUUEHUE TPOYHOCTH KIIEEBOTO
COEMHEHMsI, TOTJIa KaK BBEJCHHE IIUIAKOB HE3HAUUTEIHHO CHUXKAET MPOYHOCTDH (pa-
HEPBI TIPU CKAJIBIBAHUM T10 KJIEEBOMY CJIOI0. PeakiroHHas cnocoOHOCTh BHICOKOMO-
JEKYJISIPHBIX KOMIIOHEHTOB, COCTABJISIFOLIMX JIPEBECHYIO MaTpHILy, ONpenessercs eé
cTpoeHreM. JIMTHUH M TeMUIIEIUII0N03bl, COCPEIOTOYCHHbIE OOJIbLICH YacThl0 B
MEXKKJIETOYHOM BEILECTBE U MOBEPXHOCTHBIX CIIOSIX, O0Opa3yIoluX JIUTHOYTIEBOJI-
HYIO MaTpully, SIBISIOTCS HanbOojiee peaklHOHHOCIMOOHBIMH B IpOLEccax XUMHUYE-
CKOT'O B3aMMOJICUCTBHS BBICOKOMOJIEKYJIAPHBIX COCAMHEHHN C KOMIIOHEHTAMH Jpe-
BECHUHBI, B TOM YHCJIE U IPU U3yUYECHUH MOBEPXHOCTHBIX SIBJICHUI Ha rpaHULE pa3zelia
IByX (pa3 (KUIKUH KJIel — TpeBecrHa).

CriocoOHOCTh OKCHJOB METAJIOB (BXOASIIMX B COCTaB IIJIAKOB) CBS3BIBATH
I'MJIPOKCUIIbHBIE TPYNIbl HE TOJBKO XUMUYECKH, HO U KOOPAUHALMOHHO, YTO CTaOu-
JU3UPYET UX U NPU HArpEeBaHUU HE NPOMCXOAUT pa3pylIECHUs IoJIMMepa Ha Mpo-
creiimme MoHOMepbl. CBOOOIHBIN (Qopmanbaerun kapoamuaohopMaabIeTUAHON
CMOJIBI BCTYMAET B PEAKLMIO MOJUKOHJICHCAUMU U HE YJIETYYMBAETCS U3 CHCTEMBI.
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Cnez[yeT OTMCTUTD, YTO HC3HAUYUTCIIbHO IMOBLIIIACTCA BA3KOCTH KJICH, IO CPABHCHHIO
C YHUCTOM CMOHOﬁ; B 1ICJIOM MO,ZII/I(i)I/IHI/IPOBaHHaSI CMOJIa COXpPaHACT CBOXO OJHOPOI-
HOCTBb, LIBCT U IIPO3PAYHOCTD.

Tabnuma 2 — Metonuueckasi ceTka dKCIepuMeHTa

: ITocTostHHBIE IIepemenHbIe
< KosmmuectBo
2 (hakTophI (haxkTophI
= s e
) o ples
= & o & o = o = <
g Z 2 = g = sz| 83|23 5| g
S o = &} = % 8 S |18gl & g
= 5 I ) e E |agl H =t
< o = L = 4 S o) a] 2
S = ol s I N = © A O
=N < < m = H = =
S 5 = = T ) B ol © O
< ™ ® < S
3 as = = s
” Mapka cmonsl | KO-O
= Copnepxanune | 10,0
% Cooi auraocyns- | 15,0 S
= JIONHOCTD 5 ¢onatoB B 20,0 S
= hanepsl cmore, % )
2 9 o
= 2
$E :
Sz Bpems npecco- | 'g*
SR BaHMS, MUH ’ S
=S S
¥}
a = z
z S 2
s = ITponomxu- 5y
<3 TENBLHOCTh 2
= 3 15 2
Q = CHIDKEHUS 5
@]
T £ £ | JaBICHHS, MAH Conepxanme | 3,5 =
2 £ g KaoJIMHa B 50 = 8 3 7 | 168
= E < cMmoute, % 6,5 g
: P
)
S =2 [IIepoxoBa- 5
= >
s 3 TOCTh TIOBEPX- 5
= 200
S HOCTH UIIOHA, .
= 5 MKM =
o X E
O =
s © 3
5 2 7
3 3 BiaxkHOCTB 2
= O mimona, % =
O >
5 2 5
2 % Conepxanue | 7,0 5
2 Temmneparyp 120 [IJIAKOB B 11,5 é‘
2 TIJIUT TIpecca, cmoie, % 16,0
2 °C

CraseriaBuiabHbIC KUCIIOTHBIC IIUIAKK SBIISIFOTCS 3P ()EKTUBHBIMU KOMITOHCHTA-
MU J1sE MOaubUKAITIU KapOoamMuao(hopManbIeTHIHBIX CMOJI B IPOU3BOCTBE (haHEPHI.
OmnpeneneHbl OCHOBHBIC (PM3MKO-MEXaHHUECKHUE MTOKA3aTEIH MOJIYYCHHOTO KOMITO3H-
Ta. AHaJIM3 PE3yJIbTaTOB MCCIICIOBAHMUS MOKA3bIBACT, YTO BBEJCHUE JIUTHOCYIh(OHA-
TOB, KaOJMHA, IIUTAKOB B KapOaMu10()OpMaIbICTHAHYIO CMOJTY, TTOBBIIIACT PEaKIIU-
OHHYIO CITOCOOHOCTH TOTOBOTO KJIes.
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Tabnuna 3 — [lepemennbie pakTOpbl U YPOBHU UX BapbUPOBAHUS

Koauposannoe YPpOBHH BapbUpPOBAHMS
Ennnuna HNurtepBansl
HaumenoBanwue ¢akropa HEMEDCHIS 0003HaueHHE BAPBHDOBAMIS 1 0 +1
P (akropa PHHD B
ConeprkaHue JIMTHO- % X1 5 10 15 20
Cy1b(OHATOB B CMOJIE
Coneprkanue KaojJruHa B % Xz 15 35 50 65
CMOJIE
ConeprkaHue IUIAKOB B % X3 45 7.0 115 16,0
CMOJIE

JlokazaHa cnoCOOHOCTh OKCHUJIOB METAJIJIOB BXOJSIIHUX B COCTAB LIIAKOB CBSI3bI-
BaTh I'MAPOKCUIIBLHBIE TPYIINbI, B CBSI3U C 3TUM, IIPU HarpeBaHUH BO BpPEMS MPECCOBA-
HUS HE MPOUCXOIUT pa3pylLICHUs MOJTUMEpPA HA MPOCTEHIIINE MOHOMEPHI, a CBOOO/I-
HBIN (opManpaerusl kapoaMu0(popMaIbIETHIHON CMOJIBI BCTYAeT B PEAKIUIO IO~
JIMKOHJICHCAIIMU U HE YJIETYYHUBAETCA U3 KIIES.

Tabnuna 4 — Matpuiia miana u pe3ynbrarsl [1OD

Ne ombira X1 X5 X3 BeixonHoii
HapaMeTp

1 -1 -1 1 1873

2 +1 -1 1 1625

3 -1 +1 1 1281

4 +1 +1 1 1,550

: -1 -1 +1 1521

6 +1 -1 +1 1,514

! -1 +1 +1 1.270

8 +1 +1 +1 1580

BcenencTeue cetuaToi CTpyKTYphI M 00pa30BaHMsI, HOBBIX YIJIEPOA—YTIIEPOIHBIX
CBSI3€H, MaKpOMOJIEKYJIbI JIUTHOCYIH()OHATOB BCTPAMBAIOTCS B MOJIEKYJy MOJIMMEpa
KapOaMua0POopMaNIbICTUTHON CMOJIbI, 00paszysi MPOCTPAHCTBEHHO-PA3BETBICHHYIO
CTPYKTYPY, YTO BEJET K MOBBIICHUIO TPOYHOCTH KJIICEBOTO COCTUHEHUSI.

Jlureparypa:
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CII6.: CIIOIJITY, 2019 1. — 127 c.
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VJIK 674

0030p ucciie0BaAHNI N0 BONIPOCY YJIYYILICHUSA
(pu3UKO-MeXaHNYECKHUX CBOMCTB (haHepsl

A.C. I'paues, T.)I. Hwenko, T.B. E¢pumosa

Boponeoicckuii 2cocyoapcmeennulii 1ecomexHuyeckuli yHugepcumen
umenu I'.@. Moposzosa

Baoicnetiwum npeumywecmeom parepvi neped opyeumu OpedecHbiMu Mamepua-
JIaMu s1815emcs e€ 8blCOKAs NPOYHOCMb U CMAOUIbHOCMb pasmepos. Baoicnoii 3a0a-
yell HAYYHO20 COOOWeCmea ABIAEMCs NOUCK PeuleHUll, KOmopbvle NO360JAM NOB8bl-
CUMb NPOYHOCHbIE XAPAKMEPUCUKU (haHnepbl U NPOOIUmMs CPOK e€ CryiHcovl 8 yc-
nosusax axcnayamayuu. byoywee ¢hanepvl xax mamepuana 6ydem ces3aHO C e20
aoanmayuel K HOBbIM YCIOBUAM U mMpebo8aHUAM pulHKA. Baoicnvim acnexkmom 6
9MOM 80NPOCE ABNACMCI PA3GUMUE «3ELEHbIX» MEXHOL02UL NPOU3B00CMEd, HAnpas-
JIEHHBIX HA CHUJICEHUE IKOJI02UYECKO20 Cedda ghanepul U yiyuulenue eé 6e30nacHocmu
07151 300P0BbSL Uell0BeKda.

KiroueBbie ciioBa: ¢panepa, pU3sMKo-MeXaHU4ECKHE CBOWCTBA, IPOYHOCTD, UCCIIEN0-
BAaHUs1, YCTOWUYUBOE Pa3BUTHE.

danepa npecTaBiseT co00 MHOTOCIOWHBIN MaTepHua, MOJy4YeHHbBINH CKICHBA-
HUEM IIMOHA — TOHKUX CIIOEB JIPEBECUHBI, YJIOKECHHBIX O]l pa3HBIMU yIJIaMU APYT K
npyry. Baxueimmm npeumyinecTBOM ¢daHepbl mepea IpYyruMHu JIPEeBECHBIMU MaTe-
puaiaMu SBJISIETCS €€ BBICOKAsi MPOYHOCTh U CTAOMJILHOCTh Pa3MepOB. DTHU XapaKTe-
PUCTUKU JIOCTUTAIOTCS 3a CUET KOMOWHAIMM Pa3IMYHBIX TOPOJ IPEBECUHBI U HC-
MOJIb30BaHUs BHICOKOA(P(EKTUBHBIX KJIEEBBIX COCTABOB.

CoBpemenHas ¢aHepa HaXOIUT MNPUMEHEHHE B CTPOUTEILCTBE, MeOeIbHOU
MPOMBIILJICHHOCTH, aBTOMOOMJIECTPOCHUM, & TAKXKE B CYJIOCTPOCHHUU U aBUACTPOE-
HUU. E€ mmpoko ucnosb3yroT Ojarogaps HU3KOW TUIOTHOCTH MPU BBICOKOW MTPOYHO-
CTH, YCTOMYMBOCTH K M3ruOam u ymapam. OmgHaKo, Ka4ecTBO (paHephl HAMPSMYIO 3a-
BHUCHUT OT UCIIOJIb3YEMBIX NIOPOJI APEBECUHBI, KIEEBBIX MATEPUAIIOB U PEXKUMOB IpEC-
coBanus. M3ydenue 3Tux (pakTopoB HE TOJHKO MOMOTAET MOBBICUTH MPOYHOCTH (ha-
HEPBHI, HO U MPOJIEBAECT CPOK €€ IKCIUTYyaTaAMH B PA3JIMYHBIX YCIOBUSIX.
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[Topona npeBecuHbl U €€ PU3NKO-MEXAHUUYECKHE CBOMCTBA UTPAIOT KIIOYEBYIO
pois B npoudoctH danepsl [3, 7, 10]. Hanpumep, Oepé3a n3BecTHa cBOEH BBHICOKOM
MPOYHOCTHIO W TBEPAOCTHIO, TOTJIa KaK OCHHA, HAINPOTUB, JEMOHCTPHUpYET OoJee
HU3KHE MEXAaHWYECKHE XapaKTepUCTUKU. Byk, Kak OJHa U3 caMbIX ILIOTHBIX MOPOJ,
UCIIOJIb3YETCsl AJI CO3/1aHusl (haHephl, MPEHA3ZHAUYCHHOMN ISl TSHKEIBIX YCIOBUM KC-
ryatauuu [9]. Ha npoTsikeHuu moclieqHuX AecsaTuiieTuil paHepa craja OCHOBHBIM
KOHCTPYKIIMOHHBIM MaTepuajoM Oyiarojiapsi YHUKaJIbHON KOMOMHAIMU JETKOCTH U
BBICOKOW MPOYHOCTH. YUHUTHIBas BCE OOJbllee MpUMEHEHUE (DaHepbl B Pa3IMYHBIX
cdepax mpOMBIIIIICHHOCTH, 0c000€ BHUMAHUE yJIESIeTCs YIYUIICHUIO €€ KayeCTBEH-
HBIX XapaKTePUCTUK. B 3aBUCMMOCTH OT KOHEYHOTO MpUMEHEHus daHepbl, OT Mede-
J¥ A0 HECYIIUX KOHCTPYKLHN, KPUTUYECKH BaKHBIMU aCIEKTaMH SIBISIOTCS Kak Qu-
3MKO-MEXaHUYECKHE CBOMCTBA IPEBECUHBI, TaK U MapaMeTPhl PECCOBAHUA.

HccnenoBanusi MpovyHOCTH (paHEpBl aKTUBHO BenyTcs Kak B Poccum, Tak u 3a
pyOexoM. BaxkHoil 3a1aueit HayyHOro co0OOILECTBa SBJIAETCS MMOUCK PELIEHUH, KOTO-
pBI€ MO3BOJAT MOBBICUTH MPOYHOCTHBIE XapAaKTEPUCTUKHU (haHEpbl U IMPOJIUTH CPOK
e€ cIy>KOBbI B yCIIOBUSX KCILTyaTallu.

PaboThl Takux aBTOpOB, kak DenoroBa A.A. u ero kouier [6], MOKa3bIBAIOT, YTO
IPOYHOCTH (paHEphl YBEIMYUBACTCS, €CIM HAIIPABJIEHUE BOJIOKOH JIMCTOB ILIIOHA Ye-
penyetcsi. IT0 00BACHSAETCS TEM, UTO CJIOU C PA3JIMYHBIMU HAINIPABICHUSIMU BOJOKOH
KOMIIEHCHPYIOT HEJOCTAaTKH JAPYr Apyra, 4TO MPHUBOJIUT K YIYYIICHUIO MEXaHU4Ye-
CKHUX XapaKTEpUCTUK TOTOBOTrO MPOJAYKTa. BaXXHO OTMETUTh, UTO (paHepa ¢ mapai-
JIENbHBIM HAIIPaBJICHUEM BOJIOKOH, XOTSA M 001alaeT XOpOIIMMH MEXaHWYECKUMHU
CBOMCTBaMHU B OJHOM HAIlpaBJIEHUHU, MOXKET OBITh MOJBEpP)KEHA Pa3pyLICHUIO MpHU
BO3JICHCTBUM HA HEE HArPy3KH MOJI YTIIOM.

B 10 e Bpewmsi, uccienoBaHusl POCCUHCKUX U 3apyOeKHBIX YUEHBIX [2, 5], moa-
TBEPAAAIOT 3HAYUMOCTh BHIOOpA MOPOJbI IPEBECHHBI ISl TOCTUKEHUS MaKCUMallb-
HOW mpouHocTH. Hampumep, npeBecrHa JTUCTBEHHBIX MOPOJI, TAKUX Kak AyO U OYK,
o0aiaeT BBICOKOM MIOTHOCTBIO M XOPOILIEH CIIOCOOHOCTHIO K CKJIIEUBAHUIO, YTO Jie-
JaeT e€ NMpeAnOYTUTEIbHBIM BHIOOPOM ISl IPOU3BOACTBA (haHEPhI C BHICOKON Harpy-
304HOM CIOCOOHOCTHIO. OJJHAKO MCIIOJIb30BAHUE JPEBECHHBI XBOMHBIX MMOPOJ TAKKE
UMEET CBOM NMPEUMYILIECTBA, TaKWe KaK HU3Kas CTOMMOCTh MU JIETKOCTh 00pabOTKH.
OTO CBS3aHO C TE€M, YTO XBOWHAs JIpEBECHHA MMeEET 00Jiee OTKPBITYIO MOPHUCTYIO
CTPYKTYpYy, YTO CIIOCOOCTBYET PAaBHOMEPHOMY pPAaCHpPEICIICHUI0 BIAXHOCTU U
YMEHBUICHUIO BHYTPEHHUX HANpsDKEHU B Marepuanie. B To ke Bpemsi JMCTBEHHBIE
MOpPOAbl, HECMOTPSl Ha MX BBICOKME MEXaHWYECKHUE CBOMCTBa, 0oJiee MOJBEPKEHBI
pacTpecKMBaHMIO U JehopMaluu MpHU PE3KUX U3MEHEHUSX TEMIIepaTyphbl U BIAXKHO-
CTH.

MHOro4YHCIeHHbIE UCCIEAOBAHMS TaKKE KacaroTCs BbIOOpa KIIEEBBIX COCTABOB.
Kapbamugopopmanbaeruiiple CMOJbl, HCHOJIb3yEeMble B OOJIBIIMHCTBE MPOMBIII-
JICHHBIX TPOU3BOJACTB (paHephl, 00ECIEUNBAIOT BHICOKYIO MPOYHOCTH KJIEEBOIO CO-
€UHEHUS TIPU OTHOCUTEIBHO HU3KOUM ctoumocTH [4]. Tem He MeHee, uccieoBaHus
MOKa3bIBAIOT, YTO BBIOOP KJIEs TaKXKe 3aBHCHUT OT YCIOBHUH 3KCIUTyaTauuu (aHepbl —
HaIpUMep, U HapYKHBIX YCIOBUH JIydllle UCIIONb30BaTh (heHoI(opManbaeruaHbe
CMOJIBI, KOTOPBIE 00JIaAar0T OOIbIIEH YCTOHYMBOCTHIO K BO3/ICHCTBHIO BIIary.
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CoBpeMeHHbIE HUCCIIEIOBaHUS B 00JacTU MPOU3BOJCTBA (haHephl TaKKe Ha-
IpaBJeHbl Ha MOUCK CIIOCOOOB ONTHMM3AIMU MPOU3BOJCTBEHHOIO Tpollecca U MU-
HUMU3AIMU BO3JIEHCTBUS OKpYy:kartouiei cpenbl. Hanpumep, ucnonb3oBaHue aabTep-
HATUBHBIX KIJIEEBBIX COCTABOB Ha OCHOBE PACTUTEIBHOTO ChIPhSl aKTUBHO UCCIEYeT-
Csl Ha MEXAyHapoAHOM ypoBHE [14].

HekotopbiMu HcCClieIOBATEISIMU  PACCMATPUBAETCS BO3MOXKHOCTh BHEAPEHUS
HOBBIX TE€XHOJIOTUH B MPOU3BOACTBO (paHephl, TAKUX KaK MCIOJIb30BAaHUE HaAaHOMATe-
pHUAJIOB ISl YIyYLIEHUSI TPOYHOCTHBIX XapAaKTEPUCTHK.

B pab6ore [1] uccienoBanmck 00pasibl (aHepbl, H3TOTOBICHHBIC C HCITOJIB30-
BaHHMEM KJIE€s, B COCTaB KOTOPOTO BXOJMJI THJIPOreilb HAHOKPUCTAJUIMYECKOW LEIUTIO-
no3el (HKII) B xommmuectBe 2,5 u 5,0 %. OHu obnagamm 6osee BHICOKMMHU (DU3UKO-
MEXaHUYECKUMHU XapaKTePUCTUKAMU: TPEAEI MPOYHOCTH MPHU CKAIbIBAHUH yBEINYIH-
Baercd Ha 5 %, MPOYHOCTh U MOJYJIb YNpyroctu npu m3rude Ha 10...15 %. Taxxe
ObUIM CclieJaHbl BBIBOJBI O TOM, YTO COJEpPYKAaHUE B CMOJIE HAHOKPUCTAILIIMYECKOMN
LEJUTION03bl B KOJIM4ecTBE 2,5 % sBIIAETCA JOCTATOUYHBIM JUJIsl YBEITUYEHUS MIPOYHO-
CTHBIX XapaKTEPUCTHUK JIPEBECHBIX CIOMCTHIX TIACTUKOB.

ABTtopamu paboTsl [5] npennoxkeno odpadbarsiBath HKII ynsTpassykom. [Ipu
axktuBanuu HKI[ ynbrpazBykom mpenen NpoyHOCTH IO KJIEEBOMY ILIBY B CyXOM CO-
CTOSIHUM BO3pacTaeT M0 CPAaBHEHUIO ¢ KOHTPOJIbHBIM 00pa3uom Ha 16 %, a npu noba-
BOYHOU 00paboTKe CKIIEEHHOU (haHephl UMITYJILCHBIM MarHUTHBIM TosieM (MMIT) na
23 %. Obmiee cpeanee yBenuuenue nmpounoctu npu coaepxkanuu HKIL go 2 % c no-
cienyromieit oopadbotkoit ynbTpazsykom u UMII cocrasuio 50 %. ITpu atom yBenu-
YEHUE MPOYHOCTH MPHU CKAIBIBAHUM CJIEIYET 0KUAATh IPHU UCIOJIb30BAHUU TUIpOTe-
7151 HAHO(UOPUIUTSIPHOM LEIITI0JI03bl, MOHU3UPOBAHHOW B CUJIbHOM MarHMUTHOM TIOJIE.

B pab6ote [8] mpoBoAWIUCH UCCIIEIOBAHUS BIUSHUS JOOABICHHON aKTUBHUPO-
BaHHOM YJIbTPAa3BYKOM M UMITYJIbCHBIM MarHUTHBIM nojieM HKII B ¢penonodpopmais-
JeruIHbIe U KapOaMu10(hopMalibIeruIHbIE CMOJIbI, UCIIOIb3yEMbIE MPU CKICUBAHUU
(daHepbl U MacCUBHOM JApeBecHHBl. B kauecTBe BBIBOJOB aBTOPHI MOKa3alH, YTO
MPOYHOCTH KJIEEBOTO IBA MPHU CKJICUBAHUM JAPEBECHHBI YBEIUYIIACH B 2 pasa, Mpu
ckienBanuu panepsl B 1,5 paza.

JIist ynydiieHus: SKCIUTyaTaIllMOHHBIX XapaKTePUCTUK (daHephl B YCIOBUSX I0-
BBIIIEHHOM BJIQKHOCTU W TMEPENaJ0B TEMIIEpaTyp B HACTOsIIEe BpeMs BeIyTCs pas-
pabOTKH CHENUANBHBIX 3aIIUTHBIX TMOKPBHITUNA. DTH MOKPHITUS, OCHOBAHHBIE HA TIO-
JUMEPHBIX MaTepHualiaX, MOTYT CYIIECTBEHHO YBEIMYUTh CPOK CIIyk Obl (paHepsl, 3a-
muIas €€ OT pa3pylIMTENbHBIX BHEIIHUX BO3AcHCTBUU. Hampumep, ucciaenoanus
Epodeesa JI.A. [2] moka3bIBalOT, YTO MCIOJIB30BAHUE BOJOOTTAIKHBAIOIINX MOKPHI-
TUWA Ha OCHOBE MOJIMYPETAaHA MO3BOJIAET YMEHBIINUTh BOJOMOIIONIEHUE, & TPUMEHE-
HUE TaKUX TEXHOJOTMH B MPOU3BOACTBE (paHEPbl 3HAUMUTEIHHO YBEIUYHUT €€ CTOM-
KOCTb K THUEHUIO U JiehopManuu.

CoBpeMeHHbIE TEXHOJIOTUU MIPOU3BOJICTBA TAK)KE UTPAIOT KIIFOUEBYIO POJIb B IO-
BBIIICHUU MPOYHOCTHBIX XapaKTEPUCTUK (paHEPhl M CHIDKEHUU 3aTpar Ha e€ Mmpous-
B0ACTBO. OHOM M3 TaKMX TEXHOJOTHH SBISETCS UCIOIb30BaHUE JTa3epHOI 00paboT-
KU JIpEBECUHBI Tepe] ckienBanueM. MccnenoBanus [15] mokazanu, 4To mpeaBapu-
TeJNbHAsl JlazepHas 00paboTKa APEBECUHBI MOXKET YBEJIUYUTh MPOYHOCTH (paHEephbl Ha
ckanbiBanue Ha 15...20 % mo cpaBHEHMIO C TPAIUIIMOHHBIMU METOAAMH OOpPaOOTKHU.
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OtoT 3(pdexT gocTuraercs 3a cU€T yaaaeHUs] MUKPOCKOIIUYECKUX HEPOBHOCTEH U 3a-
IPSA3HEHUN C MOBEPXHOCTH IIIMOHA, YTO OOECHEYMBAET Jydyllee CUEIJICHUE KIes C
npeBecuHoil. Kpome Toro, nazepnas o0paboTka MO3BOISET 3HAYUTEIBLHO COKPATHUTD
BpeMs MOJTOTOBKH MaTepHalia, YTO MOJOKUTEIbHO CKa3bIBaeTcs Ha oOuieit rhdex-
TUBHOCTHU MTPOU3BOICTBEHHOTO MpOIecca.

JpyruM mNepCcreKTUBHBIM HAIpPaBICHUEM SIBJISIETCS MCIOJb30BaHUE POOOTHU3U-
POBaHHBIX CHUCTEM JJi aBTOMAaTH3allMH IMpoliecca cOOPKU U MpeccoBaHUs (PaHEpHI.
CoBpeMeHHbIE POOOTU3UPOBAHHBIE KOMILUIEKCHI MOTYT BBINOJHATh BBICOKOTOYHBIC
Olepalyy MO YKJIAJKE IINMOHA U HAHECEHUIO KJIEsl, YTO MUHHUMHU3UPYET KOJIMYECTBO
nedeKToB B Mpoliecce MPOU3BOACTBA M MOBBIIMIAET KAYECTBO KOHEUHOTO MPOIYKTA.
Kpome Toro, aBTomarusanus NO3BOJISIET 3HAUYUTEIBHO COKPATUTh BPEMs MTPOU3BO/I-
CTBa U CHU3UTH 3aTPaThl HA pabOUyI0 CHITY, YTO JIeJIAeT MPOU3BOACTBO (haHepsl OoJiee
HKOHOMUYECKHU IP(HEKTUBHBIM.

bynyiee danepsl kak marepuana OyAeT CBS3aHO C €ro ajanTainuei K HOBBIM
YCJIOBUSIM U TpeOOBaHUSIM pbIHKA. BaXKHBIM aclieKTOM B 3TOM BOIPOCE SIBJISIETCS pas-
BUTHE «3€JIEHBIX» TEXHOJIOTMM MPOW3BOJICTBA, HANIPABJICHHBIX HA CHUXKEHUE DKOJIO-
TMUYECKOro ciena gaHepsl U yaydlleHne e€ Oe30MacHOCTH JJIsl 310pOBbs YEJIOBEKa.
Hcnonb3oBaHue yCTOMYMBO YIPABISIEMBIX JIECHBIX PECYpPCOB, pa3pabdoTKa HOBBIX
HKOJIOTHYECKH YUCTHIX KJIEEBBIX COCTABOB U BHEIAPEHHE YHEPTrod(PHEKTUBHBIX TEXHO-
JIOTUW MPOU3BOJICTBA CTAHYT KIFOUEBBIMU (PaKkTOpaMu B OyAyIIeM pPa3BUTHH PbIHKA
danepsr. Hampumep, HekoTopbie padoTel [11, 13] moka3piBatoT, 4TO BHEAPECHUE ME-
TOJOB KapOOHM3ALMU JIPEBECUHBI MO3BOJIAET 3HAYUTEIBHO YMEHBIIUTH BHIOPOCHI yT-
JIEKHUCIIOTO Ta3a Mpy MPOU3BOJACTBE (paHEPHI, UTO COOTBETCTBYET COBPEMEHHBIM Tpe-
OOBaHUSAM K YCTOMYMBOMY Pa3BUTHIO.
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VJIK 674

CuHTe3 1 cBOlCTBa OecBETHBIX (PeH010(OpMAJIBAETHAHBIX CMOJI M UX
NpUMEHEeHNEe B IPOU3BOACTBE IeKOPATUBHBIX 0YMAaKHO-CJIOUCTHIX INIACTUKOB

B.E. I[éemkoé", O.II. Ienaxoea', H.H. Ileéemkosa’, C.E. Cmpenkuna',
AJL. Myzﬂoeal

Muvimuwunckuti punuan MI'TY um. H.D. baymana

Ilpeocmasnenvl cummes U OCHOBHblE CBOUCMBA NPONUMOUHBIX OeCyEemHbIX
Genonopopmanboecuonbix cmoi, NPeOHA3ZHAYEHHbIX OJisl NOAYHUEeHUs 00IUYOBOUHO2O0
mamepuana Ol OMOeIKU OpeBeCHvblX NIUMHBIX MAMepuanos, a makxdice O
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noMyYeHus O0eKoOpamueHo20 Oymaxchocioucmozo naacmuka. Ilokazano, umo
npogeodenue XUMUYECKO20 MOOUPUUUPOBAHUSL  (HeHOI0POPMATbOeCUOHBIX — CMOJL
kamanuzamopom-moouguxamopom K-2 na cmaouu cuumesa obecneuusaem
803MOJCHOCMb  docmudicenust  ux  becyeemunocmu. Hccrnedogamvl — uzuko-
Mexaunuweckue — CEOUCMBA  MAMepuanos,  NOJNYYEHHbIX  C  NpPUMEHeHUeM
MOOUPUYUPOBAHHO20 CBA3YIOUYE2O.

KiroueBsblie ciioBa: MoauuIMpoBaHnue, CUHTE3, CBOMCTBO, (eHonodopMabaerui-
Has CMOJIa, OTJEJNKA, MPOIMUTKA, IUIMTHBIM MaTepual, MPOYHOCTh, JIJAMUHUPOBAHUE,
OYMa)KHOCJIOUCTBIN IJIACTHUK.

Hayunast HOBU3HA paboOTHI 3aKJIIOYAaeTCsl B TOM, UTO, OJjarojapsi NpUMEHEHHUIO
crieruanbHOM MOAUPUIMPYIONIEH N00aBKM HAa CTaJIMM CUHTE3a, YJajJoCh MOIYYUTh
MpO3pauyHyr0 OECIHBETHYIO (EHOJbHYI0O CMOJY, NPUTOJAHYI0 JUIsl TMPOMUTKU
JEKOpaTUBHBIX OyMar u kpadT-OyMaru, IJisi OTJAEIKU TUIMTHBIX MAaT€pUajoB U JUIS
MOJIYYeHUS ICKOPATUBHBIX OyMaKHOCIOUCTHIX TacTukoB (JBCII).

N3BecTHO, 4TO (heHOJIbHBIE CMOJIBI UMEIOT MOBBIIICHHOE COJIEpKAHUE MIEIOUH,
YTO, KOHEUHO e, 00ecredynBaeT UM OOJIBIIYI0 CTAOMILHOCTh MIPU XPaHEHHUH, HO, OJI-
HOBPEMEHHO, MPUBOJUT K UX YJIOPOKAHUIO, a TAKXKE 3aTPyAHSIET MepepadoTKy, IMO-
CKOJIBKY yYBEIIMYMBACTCS BpeMst OTBepKacHus [1-4].

[IpumensieMblii B JaHHOW paboTe kaTanuzatop-monudpukarop K-2 mo3Bomun
MOJHOCTBIO UCKJIFOYUTh MPUMEHEHHUE MIETOYM TMPU CUHTE3€e (PEHOJBHOM CMOJIBI, a
TaKXe MOJIHOCThIO YCTPAHUTh TEMHO-OYPYIO OKPACKY, COXpaHsis MPU ATOM Mpo3pay-
HOCTb 3TOW CMOJIBI.

Karanuzarop-monuduxarop K-2 npencrapnser coboit HaTpUEBBIE COMH TOJIH-
(GYHKIMOHATBHBIX KUCJIOT, B YACTHOCTU JIMMOHHOM KHUCJIOTHL. s Mmonudummposa-
HUs Obl1a BeIOpaHa (henonodopmanbaeruanas cmona mapku COX-3014.

Karanuzatop-monudukarop K-2, mogobHo pacTBOpy IIEIOYHOTO KaTalu3aTopa,
npumensemoro npu cuareze COX-3014, BBoautcs B JiBa npuéMa, cHavasa JJisi Hel-
Tpanau3aluu cMecH (heHoJia U BOJIbI, a 3aTeM I HelTpanu3anuu Gopmauna [5].

MonmudurupoBannas cmoja Obia HazBana CDXK-3014-K2, mockonbky e€ cuH-
T€3 BO MHOTOM CX03 ¢ TexHoJoruei nonyuyenuss COK-3014, 3a uckimroueHrneM HEKO-
TOPBIX OTJINYHA [5].

[To cTaHmapTHBIM METOJAMKAM Yy MOJYYEHHON MOIU(DUITMPOBAHHON CMOJIBI OBLIN
ompeJiesieHbl OCHOBHBIE cBoMcTBa. B Tabn. 1 mpencrarnensl cBoiictBa cmoil CDXK-
3014-K2 u CDXK-3014.

N3 tabn. 1 BUAHO, 4TO MOTydyeHHass MOAU(HUIIMPOBAHHAs CMOJIa, 00J1alaeT BCe-
MU HEOOXOUMBIMH CBONCTBAMH, MPEIBSIBISIEMBIMU K KaU€CTBY MPOMMUTOYHBIX CMOJI,
BKJTFOYAsi TIPO3PAYHOCTh U MOYTH MTHOBEHHYIO MEHETPaInIo, OJ1aroiapsi HU3KOW Bsi3-
koctu. Kpome Toro, moamduiupoBaHHas cMoja yTpaTuia OCHOBHBIE HEIOCTaTKU
cmonsl COXK-3014 — TéMHYIO0 OKpacKy, MOBBIIIEHHYI0 TOKCUYHOCTh U COJAEpIKaHUE
ETIOYH.

Jlanee Ha OCHOBE MOTYYEHHON CMOJIBI OBUT TTOATOTOBJIEH MPOMUTOYHBINA COCTAB
JUTSL U3TOTOBJIEHUSI OYMa)KHO-CMOJISIHBIX TIEHOK JUISl OTAENIKU TUIMTHBIX MAaTepUasioB
METO/IOM TOpSYEro JaMUHUPOBAHUS U JJIS MOJY4YEHHUS JAEKOPATUBHOTO OyMa)KHOC-
JIOUCTOTO IJIACTHKA.
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Tabnumna 1 — OcHOBHBIE (PU3UKO-XUMHUYECKHE CBOMCTBA (heHOI0(POPMabIETHIHBIX
CMOJI

Ne HaumenoBanue rmokasareinst MapKu 0Ty IeHHBIX CMOx
/1 CDIK-3014-K2 CDIK-3014
OnHOpOHAS HU3KO- OpnHopoIHAs BA3Kas
1. | Bremmmii sux BA3KAs PO3patHas | JKMAKOCTH OT KpacHOBa-
OeciiBETHAS KU~ TO-KOPUYHEBOTO JI0 TEM-
KOCTh HO-BHIIIHEBOI'O LIBETA
2. | KonnenTpanwus nonos Bojopoaa (pH) 7,0 9,0...10,0
3. | Bs3kocTh ycioBHas, C. 11..12 17...130
4. | Cpok XpaHEHHS, CYT. 6omee 90 30...45
5 Coz[e;:)maHHe cBOOOTHOTO (hOopMalThIe- 0,04 0,10
runa, %
6. | Conmepxxanue cBoO60HOTO heHona, % - 0,10
7. | Cxopocts oTBepxkaenus npu 150 °C, c. 60...70 80...90
8. | MaccoBas fomnst cyxoro ocrarka, % 60 46...52
9. | MaccoBas mois menouu, % - 6,0...7,5
10. | Bpems nenerpanuu, C. 1,0 —
11. | Koadduument pedpakunn 1,44 —

[TponuTouHBIN COCTaB BKIJIIOYAET B c€0s1 MOAUPUIIMPOBAHHYIO CMOJY, B KauecT-
BE€ OCHOBBI, U 100aBKU crienuaibHoro HazHauenus: JI/| u @A, nepas npeanasHaue-
Ha JUIS YIY4lIEeHUS CMAYMBaHMs, BTOpas — Il YCKOPEHUsSI OTBEPKIACHUS U CBA3BIBA-
HUS1 CBOOOIHOTO (hopManblIeruia B OTBEPKAEHHOM COCTOSIHUH.

Ha ocHOBe moJTy4e€HHOTr0 MPOMUTOYHOI'O COCTaBa ObUIM U3TOTOBJIEHBI OYMaXKHO-
CMOJISIHbIE TUIEHKH, KOTOPbIE MPUMEHSJIUCh MPU OTIAEIKUA JAPEBECHBIX IUIUT W IS
IpeccoBaHmsl OYMa)KHOCJIOUCTOTO TUIACTHKA.

PesxuMebl ropsiaero iaMmuHupoBanus ApeBecHbIX it (MDF) Obutn crienyromiume:
TeMreparypa it npecca — 195 °C; qnurenbHOCTh peccoBanus — 45 c.

[TokppITHE TOIYYHIIOCH UI€ATILHO POBHBIM, INIAIKUM M TJISIHIIEBBIM, HE YTpaTH-
JIO CBOMX KauyeCTB IPH AAJBHEWUIIEM BO3JEHCTBUN Ha HErO TOPSYEro Mapa B TEUECHHE
60 muH. Takke oOpa3ibl namuHupoBaHHbix MDF Obutn Hampasiensl HAa AO «MK
«IlaTypa» i onpeneneHusl KauecTBa UX OTAENIKH, PE3YJIbTAaThl MPOBEAEHHBIX HC-
IBITAaHUH TPECTABICHBI B Ta0I. 2.

Tabmuua 2 — Onenka kauectBa otaenku MDF

HaumenoBanue nokasarenst 3HaueHue nokasaresns

[Ipenen npouHocTy nmpu craTuueckoM usruoe, Mlla 19,2
KucnotHslii TecT (o nsATHOATUIBHON IIKasIe) 5

VY aenbHOE CONPOTUBIICHUE TPH HOPMAJILHOM OTPBIBE MOKPBITUS OT IJj1a- 0.6

CTH 00NHUIIOBaHHBIX uT, MIla ’
CTOHKOCTB NMOKPBITUS K ApalaHUI0, MKM 75
I'mpporepmuueckast CTOMKOCTb 2
Brinenenne cBoboHOr0 hopmanpaeruaa u3 ooauioBanubix MDF, Mr/m> 0,009

N3 tabn. 2 BHJHO, YTO Ka4€CTBO IMOBCPXHOCTHU HaMHHHpOBaHHOﬁ IIJIUTBI OTBEC-
qacT BCEM H€O6XOI[I/IMBIM Tp€6OBaHI/I}IM, NpEAbABISICMBIM K Ka4CCTBY OTACIIKH ITJIIAT
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METOJIOM JaMUHHpOBaHUs. [IpoYyHOCTH TIMTHI HA U3TUO OCTaNach BHICOKOH, a AIMHC-
cust (hopMalibJieruia MUHUMaJIbHOM.

[IpumeyaTenbHO, YTO B pe3ybTaTe ropsiuero JaMUHUPOBAHUS HE HAOI0/1aJI0Ch
MPOSIBJIICHUS] TEMHOM OKPAacKy OTEJIbIBA€MON MOBEPXHOCTH, B TO BpeMsi, KaK MPH OT-
BEPKJACHUHN OOBIYHBIX (heHOI0(DOPMANIBbIAECTUAHBIX CMOJI YCUJIEHHE TEMHO-0YpOil OK-
PacKH BCErJla 3aKOHOMEPHO MPOSIBIISETCA.

Cunrte3upoBaHHas cMoJa Oblila Takxke ucrnoiib3oBana juis noxydeHus: JJbCII. B
KaueCTBE OCHOBbI NPUMEHWIN KpaT-Oymary IIoTHOCThIO 150 /M’ bymaxno-
CMOJIIHAs TIIEHKA conepxana 36 % cmounsl u 5,5 % neryunx. B kauectBe oTBepAUTE-
7151 ObUT UCTIONIB30BaH MPOAYKT KOHACHCAIIMYA aMMHUaka U GocPOpHON KUCTIOTHI.

Pexumbl mpeccoBanusi: temmeparypa 195 °C, BpeMs mpeccoBaHus 2 MHH/MM
TOJILLMHBI MJIACTUKA.

Pu3nko-MexaHnyeckue cBorcTBa noiaydeHHOro JIbCII BRINAmAT cienyromum
obpazom:

— THIPOTEPMHYECKAs CTOMKOCTb JIMIIEBOM IOBEPXHOCTU — 0€3 HM3MEHEHUH
BHEILIHETO BUJIA;

— TepMUYeCcKas CTOMKOCTD JiniieBoi nmoBepxHoctu npu 180 °C — 6e3 usmeHeHum
BHEILIHETO BU/IA;

— CTOMKOCTh K 3arpsi3HEHHUIO BEIIECTBAMU OBITOBOTO M XO3SIICTBEHHOI'O Ha3Ha-
yeHUsI — 0€3 U3MEHEHH BHEILIHETO BUA;

— CTOMKOCTh K KHIIIYEHHUIO B BOJE: yBelndeHHe Macchl — 4 %, yBenudeHue
TOJIIIMHEI — 2,7 % n 6€3 U3MEHEHHST BHEIITHETO BU/IA;

— BOJIOTIOTJIONICHHE: yBenudeHue maccel — 0,7 %, yBenmuduenue toamuasl — 0,6
% 1 0€3 U3MEHEHMs BHEIITHETO BU/IA;

— CTaOMIIBHOCTH TMHEHHBIX pazmepoB — 0 %;

— TBEPIOCTH AEKOPATUBHOTO NOKphITUSA — 3,5 H;

— CTOMKOCTh K MCTHPAHUIO: TIPU KoJudecTBe 000poToB 370 CKOPOCTh M3HOCA —
89 mr/100 060poTOB;

— yJapHasi IPOYHOCTh MOBEPXHOCTH — TPEUIUH U PACCIIOEHUS JINLIEBOW MOBEPX-
HOCTHU HE HaOJII0AaeTcs Mpyu JuaMeTpe oTreyaTka — 7 MM,

— TIpeieN MPOYHOCTHU MU cTaThdeckoM n3rude — 139 MlIla.

B 3akmioueHuUM BaXXHO OTMETUTh, YTO TIOJy4YeHHass MOAM(PUIIMPOBAHHAS
dbenonodopmanpaeruHas CMOJIa TOKa3ajia CBOIO a0CONIOTHYHO NPHUTOJAHOCTH B
KauecTBe  MPONUTOYHOM Uil  MOJy4YeHHUs  OOJMIIOBOYHOTO  Marepuana,
NpPEIHA3HAYEHHOTO  JIJIi  TOpSYero  JIAMUHUPOBAHUSI  JIPEBECHBIX  IUIUTHBIX
MaTepHayioB, a TAKXKe JJIs MOJTYyYEHHUs] TEKOPATUBHOTO OyMaKHOCIOUCTOIO MJIACTHKA,
00J1a1ar0Iero BEICOKUMU (DPU3UKO-MEXAHUUYECKUMHU CBOMCTBAMU.
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VJIK 676.26; 691.14
BymaikHble CMOJIsIHbIE IVIEHKH: ChIPbE U KA4eCTBO

O.11. Kosanesa

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

Ceoticmea bymazu, oopazyoweti 6yMaicHvle-CMOJISIHbIe NAEHKU O NOJYYeHUs
OYMANCHOCIOUCBIX NIACMUKOS, 8 3HAUUMENbHOU CMeneHu ONnpeoesion Kavyecmeo
20Mo8oU NPOOYKYUU.

Kurouesnblie ciaoBa: kpadt-Oymara, mponurka Oymaru, OyMa)KHbI€ CMOJISIHbIE TIJIEH-
KM, OyMa)>KHOCJIOUCTHIE TUIACTHKH.

ByMaxHOCJIOMCTBIE TUIACTUKHU MPEACTABISIOT COOONM KOMIIO3UTHBIA Marepua,
MOJIy4aeMblid IMMyTEM MPOMUTKHU JUCTOB OyMaru CBA3YIOIIMMH BEUIECTBAMHU C IOCIe-
JOYIOLIMM IPECCOBAHUEM B YCIOBUSAX BBICOKOW TeMmeEpaTypbl U naBieHus. [1ockoib-
Ky JaHHBIM MaTepual coueTaer B ceOe MpenumyliecTBa OyMaru, Takue Kak JErKoCcTb U
Ir'MOKOCTb, C MPOYHOCTHIO TJIACTUKOB, OH IIMPOKO MPUMEHSETCS B pa3IMYHbIX OTpac-
JISIX TIPOMBIIIJIEHHOCTH U OBITY.

B Poccun npon3BoAcTBO OyMakHOCIOUCTBIX MJIACTUKOB JOBOJBHO Pa3BUTO, HO
HE JIOCTUTAeT MacmTaboB 3apyOexkHbIx cTpad. KpadT-Oymary B PO npousBoaar Ha
npeanpustuax: «Konmomoray», «Cokonbckuii [BK», TTAO «Kommynap», OAO
«CBeroropck», «Mapwuiickuii [IBK». KpynHpie npennpusitis BBITYyCKalOT Oymax-
HOCJIOMCTBIE TUTACTUKU JJISl PA3IMYHBIX OTpacieil MPOMBINIJIEHHOCTH, a HEOOJbIINE
KOMIIaHUM CHENUATIM3UPYIOTCS Ha MPOU3BOJICTBE ONPEAEIEHHBIX BUIAX MAaTEPUAJIOB.
[Ipon3BoaMTENN NIACTUKOB MOCTOSIHHO COBEPILIEHCTBYIOT TEXHOJIOTHIO M pPacCIIUpsi-
IOT ACCOPTUMEHT BBIITYCKAEMOM IPOTYKIIUH.
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Coneprxanne Oymaru B Turactuke coctaBisieT 60...64 %, OHa BBITIOJNHSAET apMu-
PYIOIIYIO POJib, 00ECIIEUUBAET COMPOTUBIICHUE PA3pPhIBY MPHU PACTXKEHUU U TIOBBI-
maeT TuOKocTh MaTeprasia. OT KadecTBa OymMaru 3aBUCHUT HE TOJIbKO Ka4€CTBO IMOJIY-
4aeMOro IJIaCTHKA, HO M TPOM3BOJUTEIBHOCTh MPOMMTOYHOr0 oOopymoBanus [1].
ChIpbEM 115 TTOJTyYeHUsI OyMaru siBJISIOTCS:

— 1EJUII0JI03a, 0OBIYHO Cylib(aTHasi, 001a/1aeT BHICOKON MPOYHOCTHIO;

— MakyJlaTypHas Macca, CBOMCTBa Oymaru M3 MakyjiaTrypbl MOTYT ObITb MEHEE
IpecKa3yeMbIMH TIO CPABHEHHUIO C IEJUTIONO03HONW Oymaroii, 4to TpeOyeT TIIaTeNb-
HOT'O KOHTPOJIS MpoIiecca MPOU3BOICTBA;

— CIenuanbHble BUIBI OyMmMaru, HampuMmep, BOJOHETPOHUIIAEMbIE WJIH TEPMO-
CTOMKHE, JJIs IOTyYEHUs TUIACTUKOB C YIYUYIICHHBIMU XapaKTEPUCTUKAMHU.

[Tockonbky Oymara u3 cyiab(aTHOM LEJTI0N03bl 001a4aeT OTIMNYHBIMU MEXaHU-
YECKMMHU CBOMCTBAMHU WU BBICOKOM YCTOMYMBOCTBIO K BIIare, TO €€ MCIOJIb30BAHKE B
MIPOU3BOJICTBE TJIACTUKOB TapaHTUPYET MX BBICOKOE KauecTBO. bymara u3 makynary-
pBl UMEET MOHM)KEHHbIE MEXaHWYECKUE CBOICTBa, HO MpPH HCIOJIb30BAaHUHU COBpE-
MEHHON TEXHOJIOTUU TMepepabOoTKU MaKyJaTypbl MOXHO TOJYYUTh JOCTaTOYHO
npouHyto Oymary. IIpu 3ToM HEOOXOAMMO TIHIATENBHO KOHTPOJIMPOBATh KAYECTBO
UCIIOJIb3YEMOW MaKyJaTypbl; TpeOyeTCsl MHOIOCTyIIeHUaTasi TEXHOJIOrus nepepadoT-
KU BTOPUYHBIX BOJIOKOH, BKJTIOUAIOIIAs ICMHKUHT (yJAaJICHUE YacTHIl MeYaTHOM Kpac-
KU U JIPYTUX 3arpsi3HEHUi), 00ecliBeUMBaHUE U OYUCTKY BOJOKOH. CieayeT y4uThI-
BaTh, YTO UCIOJH30BAHUE MaKyJaTyphl TO3BOJISIET 3HAYUTEILHO CHU3UTH ceOecTou-
MOCTb IPOM3BOICTBA OyMaru.

TpeOGoBanus kK cBOiCTBaM Oymaru Juist OyMa)XKHOCIIOMCTBIX MJIACTUKOB:

— MPOYHOCTh: Oymara oJpKHa 0071a1aTh BBICOKOW MPOYHOCTHIO Ha Pa3phIB, pas-
JUpaHue M CXKaTHe, YTOOBI BBIICPKUBATh HArPy3KH MPHU MPECCOBAHUH U AKCILITyaTa-
IIUU TOTOBOTO M3/,

— ToJIIIMHA OyMaru; MOBBIIIEHHAs TOJIIMHA OyMaru 00€CIeurnBaeT MPOYHOCTD,
HO MOXXET YBEJIMYUTh CTOUMOCTb U MacCy KOHEYHOTO MPOJIYKTa.

— MOPUCTOCTh OyMaru BIMSIET HA CLIOCOOHOCTH MPOIUTKH CMOJIAMH, a TaK)Ke Ha
JUBJIEKTPUYECKIE CBOMCTBA U3EIINS;

— BJIArOCTOMKOCTh OyMaru mpenoTBpaTUT pazdyxaHue u nedopmaiiyuio ToTOBOro
W3JICTUS B YCIIOBUSIX TTOBBINNICHHON BIAKHOCTH;

— TJIAJKOCTh OyMaru BIUSET HAa KAYECTBO MOBEPXHOCTH U3/ENIUS U CIIOCOOHOCTD
K aJIre3H C APYTUMHU MaTeprajJaMH.

[Tpon3BOACTBO OyMaKHBIX CIOWCTBIX TUIACTUKOB 3aKJIFOYAETCSl B MPOIMUTKE Oy-
Marv BOJHBIMU PACTBOpPAMH CHHTETUYECKUX CMOJI (MEIaMHHO-, MeJIaMHUHOKapOaMu-
10- U (peHomoGopMaIbACTHIHBIX) C TOIYYCHUEM OYMaXKHO-CMOJISIHBIX IIEHOK, KO-
TOpBIEC 3aTe€M MOABEPTaIOTCS MpeccoBanuto (puc. 1). B pe3ynbprare mponuTKu mpouc-
XOJUT 3aIOTHEHHE TIOP MEX/Iy BOJOKHAMH U MOP CAMHX BOJIOKOH TIO BCEH TOJIIIMHE
oOpabatpiBaemMoli Oymaru. AMUHOCMOJIBI 00ECIIEYUBaOT 00pa30BaHUE MPO3PAYHOTO
JIEKOPAaTUBHOTO MOKPBITUS IJIACTHKOB, a (heHOI0POpMaIbIAECTHAHBIE CMOJIBI, KOTO-
PBIMH MPOTIUTHIBAIOT BHYTPEHHUE OYMaXKHBIE CIIOM, IPOYHOCTb.
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Puc. 1. TexHonoruyeckas cxema HpPOHM3BOJCTBA OyMa)KHO-CMOJIIHBIX TUIEHOK: 1 — packar;
2 — OymaronpaBWJIbHbIE BAIUKH; 3 — y3€J MPeBApUTENbHON MPONUTKH; 4 — MPONUTOYHAsI BaHHA;
5 — BaIMKM Ui OT’KUMa M30BITKA MPONUTOYHOTO PACTBOPA; 6 — y3el KOHBEKTHUBHOM CYIIKH; 7 —
camopeska; 8 — koHBeliep; 9 — ykiaaka cTomn

CornacHO NMPUHATON TEXHOJOTMH OyMara cMauuMBaeTCs MPONUTOYHBIM PaCcTBO-
POM, KOTOPBI TPOHUKAET B €€ MOPBI, BHITECHSS U3 HUX BO3AYX, YTO YCKOPSET MpO-
L[ECC MPONUTKU B MPONMUTOYHOW BaHHE morpyxHoro tuna (puc. 1). IlponuTounsie
CMOJIBI JIOJDKHBI OBITh JOCTATOYHO KOHILIEHTpHUpPOBaHHbIMU (60 %), HO JOCTaTOYHO
BA3KHMH, YTOOBI JIETKO W OBICTPO NMPOHUKATH B CTPYKTYypy Oymaru. Omnuromepsl
JOJDKHBI MMETh HU3KYI0 MOJIEKYJSIpHYIO Maccy. lIpouecc oTBepKaeHusi CMOJIbI B
NPONUTAHHOM OyMare HaYMHAETCS IPU KOHBEKTUBHOMW CYIIIKE.

Ha puc. 2 noka3an NpuHIMI OIPONUTOYHOTO YCTPOUCTBA: OyMakHOE MOJIOTHO C
IIOMOILBIO HATSKHBIX BAJIMKOB BEPTUKAIBHO MOTPYXKAETCSA B IIPONIMTOYHYIO BaHHY M,
oru0asi IOrpy>KHOW BaJIMK, TaKXK€ BEPTUKAJIBbHO BBIXOAMT U3 BaHHBI. [Ipu 3TOM CoO-
Jiep’KaHUE CBSI3YIOIIETO B MPONUTOYHOM Oymare peryaupyercsi CKpeOKaMH-HOXKaAMHU.

CKOpOCTh TNPOMUTKH OIpPEAENseTCs CIEeIyIMMMH (aKTopaMu: KanuUIspHO-
MOpUCTast CTPYKTypa OyMaru, BIaXHOCTh OyMaru, yroj cMadyuBaHusi OyMaru »uKo-
cTbio. TpebyeMoe cojiep:kaHue CBSI3YIOIIEro B MPOMUTAHHOM MaTepHalieé MOXKET J10C-
TUTAThCSl HECKOJIbKUMH ITYyTSIMU:

— PeryJupyeMblid OT)KUM MaTepualia, HaChIIEHHOTO MPOMUTOYHBIM PACTBOPOM;

— U3MEHEHUE MPOJIOKUTEILHOCTH MPEObIBaHUS MaTEpUalia B IPOMUTOYHOM 30-

HE, KaK 3a CYET U3MEHEHHUsI CKOPOCTH JIBJKEHHUS Oy-

q Maru, Tak M 3a C4€T U3MEHEHHUs PACCTOSIHUS, Ha KOTO-

5 J pPOM TPOUCXOJUT KOHTAKT OymMaru C NpPOMUTOYHBIM
pPacTBOpPOM;

— HaHeceHue Ha Oymary TpebyemMoro KoJamuecTBa
XKUIKOCTU JTO3UPYIOLUIMMHU YCTPOMCTBAMH, MPUMEHsIE-
MBIMH [IPH HAHECEHUU Ha OyMary MmoKpbITUH.

BaxHol 3amadyedl Nmpu IPONUTKE SIBIAETCS BbI-
TECHEHHE U3 MOp OyMaru BO3AyXa, KOTOPBIA MOXKET
OCYILECTBISTHCS CIEAYIOIUMHU CIIOCOOaMHU:

— OyMa)KHO€ MOJOTHO BBOJUTCSI B MPOIMUTOYHYIO

Puc. 2. Cxema y31a npo- BaHHY IPU MUHUMAJIBHOM YIJI€ HAaKJIOHA K MOBEPXHO-
MUTKA: 1 — BallMKW peryampoB- CTHU PAcTBOPA; MPHU ATOM KUJIKOCTh CMauyMBaeT BHaya-
KM HATSDKCHMS; 2 — NMPOMMTOY-  JIE HUXKHIOK CTOPOHY Oymaru W, BIUTHIBAsICh, BBITEC-
Has BaHHA; 3 — MOTPY)XHOH Ba-  HSIET BO3/AYX U€pE3 BEPXHIOI CTOPOHY MaTepHuaa;
miK; 4 — ckpebky; 5, 6 — Oyma- — IMPUMEHEHUE YCTPOWCTB JI1 OJHOCTOPOHHETO
FOBE/YLIHE BAIUKH CMauMBaHUA OyMaru, UCHOJB3YEMBIX MPU HAHECEHUU
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Ha Oymary mokpeItuit (puc. 3, 4);

— NMPUMEHEHHUE OT)KUMHBIX BAJIMKOB MOTPY>KHOTO THIA, TO €CTh HAXOAAIIMUXCS B
MPONMUTOYHOM PACTBOPE; MPH CKATUM MaTepuaia B OT)KUMHOM YCTPOMCTBE U3 HETO
BBIJIABJIMBACTCS BO3/yX, HAXOSIIMICS B opax maTtepuana. [Ipu BbIXoJe U3 OTHKUM-
HOTO YCTpOMCTBa MPOMCXOIAUT YIPYro€ BOCCTAHOBJICHUE KaMUJUISIPHO-TIOPUCTOM
CTPYKTYpPbl MaTepuaia, U KalUISphl 3al0JHSIOTCS MPOMUTOYHBIM PACTBOPOM.

e

Snnnmaty

Puc. 3. Cxembl ycTpoHCTB 151 HAHECEHUS IOKPHITHM KYNAIOUUM (&), HAHOCSIIUM (0), HAHOCSIIUM
U JIO3UPYIONINM (8) BaMKaMu: 1 — HAHOCSTIHIA BaTUK; 2 — KYIAIOIIUICS BaJIUK;
3 — I03UPYIOUIHIA BaIHK; 4 — IPUKUMHON BaJMK

B coBpemenHoMm y3ie nponuTku (puc. 4) OymMa)xHOE MOJIOTHO MOCPEICTBOM Ha-
MIPABJIAIONINX U HATSHKHBIX BAJIMKOB MOCTYIAET HAa CTYINEHb MPEABAPUTEILHOTO CMa-
YUBAHUS, CMAYMBAIOIIMK BaJIMK YaCTUYHO MOTPYKEH B BaHHY C MPOIUTOYHBIM pac-
TBOpoM. [IponmuTouHasi cMoIa HAaHOCUTCSI TOJILKO HAa OJHY CTOpoHy Oymarwu. Jlamee
OyMa)KHOE TIOJIOTHO TEPEXOIUT Ha BEPTUKAIBHBINA YIaCTOK, HA KOTOPOM TPOHUCXOIUT
BIIUTHIBAHUE CMOJIBI B CTPYKTYpY OymMarw u BBITECHEHHE M3 He€ BO3ayxa. B koHie
BOCXOJIAIIEH YaCTH ydacTKa yJIajJeHUs BO3[yXa HAXOIHUTCS TOJBIIKHBIA BAJMK CO

. m—

0
1é ). . - Voo

Puc. 4. Y3en nponutku Oymaru. 1 —
BaJIMK MIPEIBAPUTEILHOTO CMaylBaHUs; 2
— TIOJIBMKHBIN BAIHK CO CKpeOKoM; 3 —
BaHHA; 4 — NO3UPYIONIMHN BAIUK; 5 — pa3-
PaBHUBAIOLLUN BaTUK

CKpPEOKOM M KeJT000M Jisl CTEKaHMsI W3JIHILI-
KOB CMOJIbIl. OH CIy’)KMT JUI IpeIoTBpalle-
HUS OOpa30BaHHs CKJIQJ0K Ha BBITATHUBAIO-
IeMcsi MOKpOM OyMaKHOM ToJioTHE. BricoTy
BAJIMKA HAa3HA4YalOT B 3aBUCHMOCTH OT CTelle-
HU YJ/UIMHEHUsI Mokpoi Oymaru. Hesmuras-
mIasicsi cMoJia yJajisieTcsi CKpeOKoM, U OHa T10
XKeJno0y W IUIAHTY CTEKaeT B MPOMUTOYHYIO
BaHHY. PS10M ¢ BaJMKOM yCTaHOBJIEH JIbIXa-
TEJIbHBIA BAJIMK C CETYATOM ITOBEPXHOCTHIO,
KOTOPBIM yCHJIMBAET MPOHUKHOBEHHUE IPOIU-
TOYHOT'O pacTBOpa B Oymary W BBITECHEHUE
BO3/yXa.

Ha crynenu nponutku Oymara, 000THYB
IIOIPYKHOM BAJIMK, MPOXOAMUT IO TOPU30H-
TaJIbHONW BaHHE, HAXOJSCh MOJHOCTBIO IO-
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TPYKEHHOU B CMOJI€. 3aTeM OHA MOJHUMAETCSI BBEPX MO TO3UPYIONTUN BaJIMK U pa3-
paBHUBAIOLIUE BAIMKU. J[03UpYIONIMI BAJIMK OTKUMAET C OymMaru OCTaTKu CMOJIbI, a
€ro MOBEPXHOCTh OYMIIACTCS CKPEOKaMH.

Kpadr-Oymary m3roraBiamBaiOT M3 HATypaJbHBIX BOJIOKOH, JIETKO MOTJIOIIA0-
IIMX U TEPSIOLIMX BJAry B 3aBUCUMOCTH OT TEMIIEpaTyphl OKPYKAIOIIEH cpelbl U
BJIQYKHOCTH BO3ayxa. [Ipu OTCYTCTBUM perylupOBaHUs TUX MMAPAMETPOB KOJIUUECTBO
MOTJIOIIEHHOH JKUJIKOCTH MOKET BapbUPOBATHCS B NIMPOKUX Mpejenax, 4To CylIecT-
BCHHO BIIMSAET Ha MEXaHWUYECKHe cBoicTBa Oymaru. Kpadt-Oymary mepen mposene-
HUEM HCIBITAaHUN HEOOXOIWMO BBIAEpX)aTh 24 4 B CTaHAAPTHHIX ycioBwsx. Ilo-
CKOJIbKY OyMara MMeeT HEKOTOPOE€ pa3IMyue CBOMCTB MOMEPEK W BIOJb MOJIOTHA (B
MOTIEPEYHOM W MAITMHHOM HAIIPaBJICHUSAX), TO HEOOXOAUMO MPOU3BOAUTH HUCIIHITA-
HUsS Oymaru Ha NMPOYHOCTh B oOoux HampamieHusx. Kpome Toro, xpadrt-Oymara,
MpeHa3HAYCHHAS TSI IPOU3BOICTBA OYMa)KHBIX CIIOMCTBIX IIACTUKOB JIOJDKHA 00-
JajaTh I0CTaTOYHON BIUTHIBAEMOCTHIO, OHA HE JIOJKHA OBITH MTPOKJICCHA.
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IHoBbimeHNe a0pPa3UMBHON CTOMKOCTH MOBEPXHOCTH IEKOPATUBHBIX O0YMAaKHO-
CJIOMCTBIX IIACTUKOB

A.A. Kanawmnukos
AO «Cnomekcy

Coobwaemcs o nosviuieHuu adbpasu6Hol CMOUKOCMU NOBEPXHOCMU O0eKopa-
MUBHBIX OYMANCHOCTIOUCIbIX NaAAcmuKkos. Packpvieaemcs onvim pewenus 3adauu
obecneueHuss mpedyemoeo Kawecmea no8epxXHOCMU NAACMUKA 8 KOHKDEMHbIX NPOU3-
600cmeeHHbIX yeaosusx. Ilpednazaemces moouguxamop meramunopopmanboecuoHo-
20 C6A3YI0We20, NOBLIUAIOWUL AOPA3UBHYI0 CIOUKOCb NIACMUKA 6e3 YXyOouleHull
IKCNILYAMAYUOHHBIX XAPAKMEPUCMUK OVMANCHO-CMOJISIHBIX NIEHOK O0eKOPAMUBHO20
ClosL.

KuarueBbie cioBa: aOpas3uBHas CTOMKOCTh, MOBEPXHOCTHO-aKTHBHBIE BEIIECTBA,
nponuTka OyMaru, 1eKOpaTUBHBIN OYMa)KHOCJIOUCTBIN MJIACTUK

OpHoli w3 Hamboyiee aKTyaJbHBIX 3a7ad MPH IPOU3BOJICTBE JACKOPATHBHO-
oymaxxnocnoucroro tiactuka ([IBbCII) sBasercs obecrneuenue aOpa3uWBHAs CTOM-
KOCTb JICKOPAaTUBHOU MOBEPXHOCTH. CyIIECTBEHHON TPYAHOCTHIO NMPHU MPOU3BOJICTBE
MJIACTUKA SIBJISIETCS OIpPAaHUYEHHAsh BO3MOXXHOCTH MOBJIMATH Ha aOpa3uBHYIO CTOM-
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KOCTb, IIOCKOJIbKY IPU FOPSAYEM MPECCOBAHUU MPOUCXOIUT MUIPALUs CMOJIbI BHYTPb
KoMIi03uTa. UToOBI MOBIUATh Ha aOpa3UBHYIO CTOMKOCTh TOTOBOTO IJIACTHKA HEOO-
XOJIMMO BHECTHU OMpe/IeIEHHbIE U3MEHEHUS B MPONUTKY OyMaru Ha 3Tare U3roToBJe-
HUsL OyMa)KHO-CMOJISIHBIX TUIEHOK. M3BecTHO, 4TO aOpa3suBHYIO CTOMKOCTH MOYKHO
YBEJIMYUTD IYTEM MOBBILICHHS COJIEPKAHUSI CMOJIBI B IIEHKE, OJTHAKO TTIOMUMO YBE-
JUYEeHHUST ce0eCTOMMOCTH TaKHU€ IIard MOTYT MPUBECTH K 3aJ0MaM IO MPOJI0JIbHON
oOpe3Ke TrOTOBOIO IJIACTHUKAa U PACTPECKUBAHUAM JIEKOPATUBHOM MOBEPXHOCTH IMPHU
JaTBHEUIIIEM HCITOJIb30BaHuH [3].

Ha cerognsmHuii JeHb CYIIECTBYET MHOXECTBO PA3IMYHBIX MOAM(PHUKATOPOB
CBSI3YIOILETO /Ui YBEJIMUECHUSI abpa3uBHOU cToiikocTu, HO ux KIIJ[ moctatouHo Hu-
30K, @ CTOUMOCTb HEKOTOPBIX HACTOJIBKO BBICOKA, YTO BBINOJIHEE UCITOJIB30BATh OBEP-
neit. CneayeT OTMETHUTh, YTO abpa3uBHAsI CTOMKOCTh — ATO (DAKTUUECKU CTOMKOCTH
OTBEPKAEHHON MenamuHopopManbaerugHoil cmoibl (M®C), koTopas, B CBOIO odYe-
peab, HANpAMYIO KOPPENHUPYET € KOJIMYECTBOM METHIIEHOBBIX CBS3€M MEXK]Y OJIUIO-
mepamu [1]. OmHako co3panue cMOIbI, KOTOpasi CIOCOOHA 0OBETUHUTH B ceOe Takue
IIPOTHUBOIIOJIOKEHHBIE CBOMCTBA KaK 3JaCTUYHOCTh IOJIMMEpPA, €ro )KECTKOCTh U IIPU
TOM BO3MO>KHOCTh aKTHUBHOTO IPOHMKHOBEHHUS B OyMmary Ipu HpOIUTKE, TpeOyer
OTJEJIbHON Hay4dHOU paboThl, HO3TOMY MpOIE KOHTPOIUPOBATh aOpa3UBHYIO CTOM-
KOCThb MYTEM HCIIOIB30BaHUA MOAU(PUKATOPOB CBs3ytomiero. [lpuHumas Bo BHHMa-
HUE, 4TO a0pa3uBHAasi CTOMKOCTh — 3TO CTOMKOCTh BHEILIHETO CJI0s CMOJIbI, OBLJIO pas3-
paboTaHo MOBEPXHOCTHO akTUBHOE BemecTBO (IIAB), koTopoe HE TPOHUKAET BHYTPb
OyMaru u 3HaYUTENbHO YBEIMUYMBACT a0Pa3UBHYIO CTOUKOCTb.

Monudukarop adpa3uBHoil ctoitkoctn (MAC) yHUKaIeH TeM, YTO HET HEOOXO-
JUMOCTH KCIIOJIb30BaTh €ro TOJbKO Ha BTOPOW cTaauu mponuTku. [IpuHuun padoTsl
MoaudUKaTopa JOCTATOYHO MPOCT, MOCKOILKY OH sBysieTcs [TAB nns M®C. Moau-
(buUKaTOp HAXOJUTCSA HA TOBEPXHOCTH B BaHHE C MPOMMUTOYHBIM pacTBOPOM, OJyiaroia-
ps Yemy IpH NPOXOKJIEHUU OyMaru yepes3 MpoNruTOUYHYI0 BaHHY MOJIU(UKATOpP OCTa-
€TCsl Ha MOBEPXHOCTH JIaXe TOCIIE MPOXOKIECHUS JO3UPYIOIINX BaJIOB.

MAC mpeacraBisieT co00i TBYKOMIIOHEHTHBIN COCTaB: OCHOBHOU HANOJIHUMEb
U nooodepxcusalowjutl pacmeop. B 3aBUCHUMOCTH OT COAEpX aHUS TOTO WJIH HHOTO
KOMITOHEHTa CBOMCTBAa MOAu(UKaTOpa MEHSIOTCS. JJis MpoBECHUST UCTIBITAHUI HC-
MOJI30BAJIM MPOTUTOYHBIN pacTBOp Ha ocHOBe M®DC, obmanaromiel ciaeayomuMu
CBOWCTBaMU:

MaCCOBAS JIOJIST CYXOTO OCTATKA, Y0 .vveiuveeiuiieiiieiiieatieesieeesieee st e seeesbee e 63
ycioBHas BA3KOCTD MO B3-246 mpu 20 °C, C ..vvvvvvvviiiieieie e 20
KOHIICHTPAIUST HOHOB BOJOPOAA (PH) .vviviiiiiiiiiiii i 9,0
MPOAOJKUTENBHOCTS KeTaTUHU3AUU MPU 100 °C, € .ovverviiiiieeiec e, 180

Jlns onpenencHus abpa3sMBHON CTOWKOCTH IMOJIb30BaIM YCTAHOBKY «Tabery, Ko-
TOpasi MPOTUPAET MEIKO3EPHUCTON HaXKJAYHOW Oymaroil BepXHHMM CIOM CMOJBI 10
HEPBBIX MOBPEXKIECHUHN JEKOPATUBHOTO CJI0s, IOCIE Yero (PMKCUPYETCsl YUCIIO 000po-
TOB, KOTOPOE BbIIEpKaJl IUIACTUK. JlekopaTUBHAs MOBEPXHOCTh ILIacTHKa 0e3 oBep-
Jest JOJDKHA BBIZICP)KUBATh HE MeHee 17-Tu 000poToB [2].

HcnpiTanue mMoaudukaropa NpoOBOAWIN B JIAOOPATOPHBIX YCIOBUAX IIPHU MTOMO-
M CHEIHATbHON J1abOopaTOPHONW YCTAHOBKM MPOMHUTKH U CYIIKH Oymar, MOJEH-
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pYIOLIEN MPOMBIIUICHHBIM BBITYCK IUIEHKU. J[JI1 HCIIBITAHUMN UCITOIB30BAIA JIEKOPA-
TUBHBIE OyMaru ¢ TpeMsi pa3HbIMU PUCYHKAMH: KAMEHHBIM, JIPEBECHBIM, MOHOXPOM-
HBIM (COOTBETCTBEHHO KaMEHHBIN JPEBECHBIM M1 MOHOXPOMHBIN eKOphI). [11OTHOCTS
6ymaru cocrapisiia 70 /Mm%, O6pasiibl MOrPYXKAId B MPOIHTOYHYIO BAHHY H OTKH-
MalM 10 KoHeuHoro mpuseca 170 r/m® (comepsxanue cMoisl 37 %), mamee Gymary
BbIcymMBainu npu temneparype 120 °C B reuenue 5 muH. [Io okOHYaHUIO TPONUTKH
coOupanu naket Jyuis 3anpeccoBku. CocTaB makera ObUT ClEAYIOMUN (B YMCIUTENE
yKa3zaHa TUIOTHOCTh OyMaru, B 3HaMEHAaTeNe TUIOTHOCTh OyMa)kHO-CMOJISTHOM TUIEHKH
Ha OCHOBE ATOM Oymarmu):

— nexopatuBHbIi cioi 70/170;
— (eHonbHas TieHka 120/240;
— (benonbHas tieHka 80/145;
— abCcopOeHT.

JIJis u3y4eHus CBOMCTB MOAM(PHUKATOPA U3TOTABIUBAIM 2 BapUaHTa PEICITYPhI
CBSI3YIOIIIETO:

— 50/50 — maccoBOe COOTHOIICHHE OCHOBHOM HAIOJHUTEIIB/TIONICPKUBAFOIIAN
pactBop (6apuanm 1),

— 40/60 — maccoBOe COOTHOIICHHE OCHOBHOW HAIOJHUTEIIB/TIONICPKUBAFOIINN
pactBop (sapuanm 2).

PesynbpTaThl ucnbiTanuii Mmogudukaropa eapuanma 1 npuseaeHs B Tabm. 1, pe-
3yJIBTAThI HCTIBITAHUNA MOoau(HUKaTOpa gapuanma 2 B TabOI. 2.

Tabmuua 1 — Biusaaue moaudukaTopa BapuanTta 1 Ha Mokas3aTesld CBSA3YIOLIEro U ao-
Pa3UBHYIO CTOMKOCTH IJIACTUKA

MaccoBas 1o Coneprxanue Jery- AOpa3uBHas CTOMU-
VYcaoBHas BI3KOCTh, C
moaudukaropa, %o YUX BEMIeCTB, %0 KOCTb, 00p.
Jlexop kaMeHHBII
0 20 6,5 8
0,2 20 6,5 11
0,4 22 6,4 14
0,5 22 6,4 16
0,6 23 6,3 18
Jlexop nepeBsIHHBIN
0 20 6,4 12
0,2 20 6,4 17
0,4 22 6,5 22
0,5 22 6,4 24
0,6 23 6,3 26
Jlexop MOHOXPOMHBIN
0 20 6,4 10
0,2 20 6,5 14
0,4 22 6,6 17
0,5 22 6,3 20
0,6 23 6,3 22

CornacHO MOJY4YEHHBIM JAaHHBIM, MpU MaccoBoil nosne moaudukaropa 0,6 %
YBEJIIMYUBACTCSI CTOMKOCTh K HcTUpaHuio Oonee yem Ha 100 %, omHako mpu 3TOM
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MIPOUCXOIUT HEOOBIIOE BIMAICHUE 0CAIKa B IPOIMMUTOYHOM PACTBOPE M U3MCHECHHE
OTTEHKa JIEKOPATUBHOTO CJIOSi OTHOCHUTEIIBHO oOpasia 6e3 momaudukaropa. Parmo-
HAJBHBIM cofiepxkaHueM MoaudukaTopa ssisercs 0,5 %, HO CTOUT OTMETUTh, UYTO U
OH OTHOCHUTENILHO 00pasma 6e3 momupukaropa qaéT HEOOIbIIOE OTKIOHEHHUE IO OT-
TEHKY, KOTOpOE, TEM HEe MeHee, He BBIXOAHUT 3a pamku TY [2].

C nenpro obecnieueHust 60pIero addexkra or MoauduIEpoBanus 6e3 odbpazo-
BaHUs OCaJIKa U HECOOTBETCTBHUS OTTEHKA, MOAU(PHUKATOpP OBLI MPHUTOTOBICH B IMPO-
IIOPITUU OCHOBHOW HAIIOJHUTEIB/TIoAiepkuBaromuid pactBop 40/60 (sapuanm 2).

Tabnuna 2 — Biusaaue MmoaudukaTopa BapuaHnTa 2 Ha MOKa3aTelld CBSA3YIOLIEro U ao-
Pa3UBHYIO CTOMKOCTH IJIACTHUKA

MaccoBas 1o Conaeprxanue Jery- AOGpa3uBHas CTOU-
VYcnoBHas BA3KOCTb, C
moaudukaropa, %o YUX BEIIECTB, Y0 KOCTb, 00D.
Jlexop KaMeHHBIN
0 20 6,4 8
0,2 20 6,5 10
0,4 20 6,5 12
0,6 20 5,8 13
0,7 21 5,4 15
Jlexop nepeBsHHbIN
0 20 6,5 12
0,2 20 6,3 15
0,4 20 6,4 17
0,6 20 5,6 17
0,7 20 5,2 18
Jlexop MOHOXPOMHBIN
0 20 6,4 10
0,2 20 6,5 13
0,4 20 6,5 17
0,6 20 5,7 18
0,7 20 5,3 19

CornacHo maHHBIM TabJ. 1 u Tabi. 2, ¢ yBeIMYCHUEM COJCPKAHUS TTOIACPIKH-
BAIOIIETO pacTBOPa, 3P(HEKTUBHOCTh AOOABKM CHU3MJIACH U PE3yJbTaT cTayl Ooiee
HECTAaOWJIbHBIM, BO3MOXHO OJjarojapsi TOMy, YTO OCHOBHOW HAIlOJIHUTENb JIy4lle
pacnpeaenuics Mo miomaay mi€Hky. [lpu yBeamyeHnn MaccoBoi J0JM Moau(UKa-
Topa 6omnee yem Ha 0,6 %, comepxkaHue JETyYnX BEIICCTB 3HAUUTEIHHO CHUKAETCS,
Py 3TOM HM3MEHEHHUE PEXHMOB CYIIKM HE MPUHOCUT JIOJDKHOTO pe3ylibrara, Io-
CKOJIbKY MaJjieiIire U3BMEHEHHs PEXKMMOB YPE3BbIUAHO CUIIBHO CKA3bIBAIOTCS Ha CO-
JEP’KAHUU JIETYYUX BEUIECTB, YTO CHUJIBHO YCJIOKHSIET TEXHOJOTHIO U B MIOCIIEICTBUA
MOJKET MPUBECTU K CHUKEHHUIO MPOU3BOAUTEIBHOCTH. TakuM 00pa3oM, AalibHEHIIHe
IPOMBIIIJIEHHBIE UCTIBITAHUSI HEOOXO0IMMO MPOBOJUTH B MEPBYIO odepeab ¢ Moaudu-
KaTopoM sapuanma 1.

OTnenbHO cleayeT pacKpbITh METOJl MOJAaYd MOAU(PHUKATOpa B MPOMUTOUYHYIO
BaHHy. [Ipy KCMONB30BaHUN OAHOCTAJAUWHON MPOMUTKHU JUIA MPOU3BOACTBA OyMax-
HO-CMOJISIHBIX IIEHOK, MOAU(UKATOP XKEJIATEIbHO IMO/aBaTh CBEPXY, OTIAEIBHO OT
pacTBOpa, MOCTOSIHHO MOJAJIEP>KUBAsI TIOCTOSHHYIO JOJII0 MOAU(PHUKATOpa B pacTBOPE.
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Ecnu >xe ucnonb3yercst NByXCTaAWiHASI POTTUTKA, TO MOAU(PUKATOP MPOCTO J00aB-
JSI€TCSI HA BTOPOW CTaAMM COBMECTHO C PacTBOPOM, OJHAKO JIA IPOBEPKHU ITOTO
MPEANOJI0KEHN HEOOXOANMMBI MPOMBIIIIICHHBIEC UCIIBITAHUS.

Takum oGpazom, moaudukarop (eapuanm 1) B xomuuectBe 0,5 % OT Macchl
MPOMUTOYHOTO PACTBOPA MOKET 3HAUYUTEIHbHO YBEIUYUTH a0Opa3MBHYIO CTOMKOCTH
OYMa)KHO-CMOJISIHBIX TUIEHOK JIEKOPATUBHOIO CJOS, YTO B TOCIEACTBUU MO3BOJIUT
Bbinmyckath JIBCII ¢ BeicOKkMMU MOKa3aTelsaMu abpa3MBHON CTOMKOCTH 0€3 MCIONb-
30BaHMS JOMOJHUTEIBHBIX 3aAIIUTHBIX CIIOEB.
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HoBblii xXuUMHU4YeCKHH MOAUPHUKATOP AJIS MOJTYYCHUSA
KOMIIO3UILIMOHHOI'0 MaTepuaJia 0e3 NpUMEHEeHHs CBA3YIOIIMX BELIeCTB

A.C. Epwosa, A.B. Apmémos, B.I'. Bypvinoun
Ypanvckuii cocyoapcmeennwiii necomexnuiecKuil yHugepcumem

B oannoii pabome c yenvto nonyyeHus KOMROUYUOHHO20 Mamepuana 6e3 npu-
MmeHenus ceazytouux sewecms (KM-BC) 6 kauecmee H08020 Xumuyeckozo Mooughu-
Kamopa 0wl paccmMompen Kiampam HepoKcuoa 8000pooa ¢ Kapoamuoom — 2uopo-
nepum. Ha ocnosanuu numepamypHusix OaHHbIX ObLIU CHPOSHOZUPOBAHbL BO3MONCHBIE
MEXAHUZMBI B3AUMOOCUCMBUSL OMOETbHBIX XUMUYECKUX KOMNOHEHMO8 MOOUPDUKAMO-
pa 8 suoe paccmampusaemozo Kiampama, a maxdsce oopasyemvix XUMU4eckKux co-
eOUHeHUll 8 pe3ylbmame Nbe30mepMu4eckol 0opabomku pacmumensrho2o coipbs. C
Yenvio NOOMEEPHCOeHUs MeoPemui4eckux OaHHbIX, IKCHEPUMEHMANTbHO ObLIU NOYYe-
Hul 0opaszyvl KM-5C na ocnose 6uomaccol bopujesuxa CocHO8CKO20, NOOBEPIHCEHHO-
20 Xumu4eckou moouguxayuu cuoponepumom. boinu uzyuenvt pusuxo-mexanuveckue
ceoticmea KM-5C na ocnoge moouguyupoeaHno2o npecc-coipbsi.

KuaroueBble cjoBa: 1miacTuk, MoauduKaTop, KiaTpar, TUAPONEPUT, OOpUIEBUK,
CBOMCTBA.

M3BecTHa BO3MOYKHOCTh IOJYYEHUS! U3 PACTUTEIBHOIO ChIPbs (IPEBECHBIE OT-
XOJIbl M OJIPECHEBEBIIINE PACTUTENbHBIE OCTATKH) KOMITO3UIITMOHHBIX MaTepraioB 0e3
INPUMEHEHUSI CHHTETUYECKUX U MUHEPAJIbHBIX CBA3YIOIMX BeecTs (nanee KM-BC).
Henocratkom Takoro ceipbs npu nonyuennu KM-BC nmyTém nbe3orepmuueckoit 06-
pabOTKH SABISETCS €ro HU3Kasi TeKydecTh. C LEeNbl0 YCTPAHEHMs! JAHHOTO HEI0CTaTKa
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IPUMEHSIOTCS pa3InYHble XUMHUECKUe, (pru3nueckue, OMoJoruueckiue 1 KOMOMHUPO-
BaHHBIE METO/1bl MOAU(PHUKALIMU UCXOJAHOTO Ipecc-ChIphs [1].

B HacTosiee Bpemst ¢ LieIbl0 COBEPLICHCTBOBAHUS CYILIECTBYIOIIEH TEXHOIOTUH
nosyueHuss KM-BC Ttpebyercs peanusanust HoBoro noxaxoja. Ilo Hamemy MHeHHto,
OCHOBHOE€ HAIPaBJICHUE B JIaHHOM 00JIaCTH — 3TO XUMHUECKas TpaHchopmauus pac-
TUTEJIBHOTO ChIPbs KaK APEBECHOTO, TAaK U HEAPEBECHOI'O MPOUCXOKACHUA. XUMHUYe-
CKasi TpaHC(opMalus MPECC-ChIPbS MOXET AOCTUIAThCA MYTEM MPUMEHEHUSI XUMH-
YECKUX BEILECTB — MOAU(DUKATOPOB Pa3IMUHON MPUPOABI MpoucxoxaeHus. [Ipume-
HEHUE XUMHUYECKHX MOJIM(DUKATOPOB MO3BOJIAET MPOBOAUTH B YCIOBHSIX IMbE30TEP-
MOOOpPaOOTKHM aKTUBALIMIO JIUTHUHA MPECC-ChIPbs, MYTEM PacCKPBITUS €ro (QYyHKIHO-
HAJBHBIX TPYMI C IEJIbI0 00pa30BaHUsl HOBBIX XMMHUYECKHUX CBSI3€d M COCAMHEHUHN
[8].

Ha ceronns akTyaneH BOIpOC MO NMepepadOTKe PacTUTENbHBIX OTXO/IOB B BUJE
ounomaccsl 6opuieBuka COCHOBCKOT0, KOTOpbIe 00pa3yIOTCsl B KaUeCTBE MOPYOOUHBIX
OCTaTKOB IPU MEXaHUYECKON O0OpbOe ¢ TaHHBIM MHBA3MOHHBIM pacTteHueM. OnuH U3
CHO0CO00B YTHIIM3AIlUU HEBOCTPEOOBAHHBIX PACTUTEIBHBIX OCTATKOB SIBJISAETCS MOJY-
yenue KM-BC [2].

JIist yirydIieHust MpoLecCOB MOIYYEHHUS JTaHHOIO MaTepUala U MOBBIIIEHUS €T0
(U3UKO-MEXaHUYECKUX CBOWCTB TpeOyeTcsl XMMHUYEecKas MOAM(PUKAIUSA UCXOAHOTO
chipbsl. st xumuueckoi MoOAu(UKALKUU JPEBECHOTO ChIPbS C LEIBI0 HOJyYEHUs
KM-BC mupokoe pacnpocTpaHeHHe MOJYy4YHSIM TaKue MOAU(PUKATOPHI KaK Cyibdar
Menu (MeIHBIN Kynopoc), kapbamu (MOYEBHHA), IEPOKCUT BOAOPOJa U YPOTPOIIUH
(rexcameTmiieHTETpaMuH) [7].

Kaxx1plil U3 mpencTaBlIeHHbIX BbIIE MOAU(PUKATOPOB UMEET CBOW MHIUBUIY-
aIbHBIA MEXaHW3M B3aUMOJICUCTBUS C KOMIIOHEHTaMHU KOHKPETHOTO PACTUTEILHOTO
CBIPbs (XBOMHOW M JTUCTBEHHOU IPEBECUHBI, TPABSIHUCTHIMH PACTEHUSIMH).

CornacHo JIUTepaTypHbIM U 3KCIEPUMEHTAIbHBIM JaHHBIM [4—6] yCTaHOBJIEHO,
4TO, HalpHUMEp, YPOTPONHUH B YCJIOBHSX IbE30TEPMOOOPAOOTKU BIAKHOTO pacTH-
TEJBHOTO CBIPBS pasjiaraercsa ¢ oopasoBaHueM (hopmabAeruia, KOTOPBIA MpHU B3au-
MOJIEUCTBUHU ¢ KOMIIOHEHTaMHU PacTUTEIBHOIO JIMTHUHA 00pa3yeT CIIUTHIN TpEéxmep-
Hbli noaumep. Kapbamua, B cBOIO odepesb, NPy TaKUX YCIOBUAX 00pa3yeT aMMUaKk,
KOTOPBIN MPUBOJUT Pa3MATYECHUIO JIUTHUHA 3a CUET pa3pyLIEHUS CBSI3EH MEXy MaK-
pPOMOJIEKYIaMH KOMITOHEHTOB JIpEBECHHBI. Bo3nelicTBHE MEpOKCHIa BOAOpPOJA Ha
pacTUTENBHOE CBHIPbE, COOTBETCTBYET IpolieccaM JEIMTHU(PUKALUA TPU OPraHo-
COJIbBEHTHOM BapKe LIEJUTI0I03bl U3 PACTUTEIBHOTO ChIpbs. OT KOJIMYECTBA MEPOKCH-
na OyneT 3aBeCUTh CTeNEeHb JECTPYKIIMHU JIUTHUHA, KOTOPasi COMPOBOKIAETCS OTKPbI-
TUEM CTPYKTYPhI U PEaKLIMOHHOCTIOCOOHOCTH €ro ()YHKIMOHAIBHBIX rpynil. MeaHbii
Ky[OpoC B PE3yJIbTaTe TUAPOIN3a CO3JAET KUCIYIO Cpelly, KOTopas MO3BOJISIET KOM-
MOHEHTaM ChIpbsi 00pa30BbIBaTh Gyp(dypos, KOTOPBIA B CBOIO OYEpEdb JIETKO IMO/I-
BEpraeTcsi NoJUMEpU3alii ¢ 00pa30BaHUEM CMOJL.

Taxkum 00pa3om, BHIOOp MOAM(PHUKATOPA 3aBUCUT HE TOJIHKO OT BHJIA WCIIONb-
3yeMOr0 pacTUTEIHHOTO CHIPhS, HO M KaK OT YCJIOBUN €ro Mbe30TepMUUEcKOr oOpa-
OOTKH, TaK U OT TpeOyeMbIX (PU3NKO-MEXaHUYECKUX CBOMCTB MOTY4aeMOIro MaTepHa-
na. ITpy npuMeHEeHUn JONOJHUTENBHBIX XUMUYECKAX KOMIIOHEHTOB HE JIOJKHO IPO-
UCXOJUTh CWJIBHOE YBEJIMYEHHE MaTE€pUAIbHBIX 3aTpaT, a MOJy4YaeMblid MaTepuall
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JOJDKeH UMETh (DU3MKO-MEXaHMUECKHE U IKCIUTyaTallMOHHBIE CBOWCTBAa COOTBETCT-
BYIOILIIUX TpeOOBaHUM.

Bo3moskHa coBMecTHass KOMOMHAIIUS PA3IMYHBIX MOJU(PUKATOPOB C 1ENbIO pa-
MOHAJIM3alMU Ipoliecca MOJyYeHUsT KOMITO3UIIMOHHOTO MaTepuana [7]. Takoil monu-
X0/l XOTh U TIO3BOJISIET IOCTUTHYTh HEOOXOIUMBIX (DU3UKO-MEXaHUYECKUX MOKa3aTe-
neit KM-BC, HO npUBOAUT K YCIIOXKHEHHIO U YIOPOKAHUIO MpoLiecca MOIYyYEHUs Ma-
Tepuia 3a CU€T JOMOJHUTENbHBIX CTaAui (TI0JICYIIKa, B3BEIIMBAHKUE U MPOY.) U 000-
pyZoBaHuA (pacxoAOMeEphl, HACOCHI U Ip.).

AnpTEepHATUBOI MpeAJIaraeTcsi MCIOJb30BAHUE KIJIATPATOB — XUMHUYECKHX CO-
eIMHEHUH, KOTOpbIE 00pa3yloTcs MyTEM BKJIIOUYEHHS MOJIEKYJ BEIECTBA, B MOJOCTH
KPUCTAJUIMYECKOW PEIIETKH, COCTABIEHHON U3 MOJIEKYJ Apyroro tuna. OgHo u3 Ta-
KHX COEAMHEHMI, KOTOpOe TpeOyeT BCECTOPOHHETO M3YUYEHUs B KaueCcTBEe MO (pHKa-
topa cbipba 11 KM-bC — ruaponepur [3].

['maponeput (MOYEBHHBI IEPOKCHU) — 3TO KJIATPAT MEPOKCUAA BOAOPOIA C Kap-
oamunom (moueunoi) CO(NH;), - H,O,. Ilpu pactBopeHMH B BOJe MOJydaeTcs
pacTBOp nepokcuia Bojopoja u kapbamuaa. ConepxkaHue MNepeKucy Bojopoja B co-
SIMHECHUH cocTaBisieT 36,16 %.

T.k. TUADPONEPUT COAEPKUT U KapOaMua, U MEPOKCHJ BOJAOPOJA, UMEIOLINE
pa3HbIe MEXaHU3MbI B3aUMOJICUCTBHS C KOMIIOHEHTAMH PAaCTUTEIBLHOTO IIPECC-CHIPHA,
TO OBbUIN BBINOJIHEHB! MHAMBHUyaJIbHbIE pacyE€Thl TPeOyeMOro KoJnyecTBa Moaudu-
KaTopa NPUMEHUTENBHO K UCCIEAYEMOMY PACTUTEILHOMY ChIpbio. [TpH BbINOIHEHUH
pacuéra yYMThIBAJIOCh KOMIIOHEHTHOE COJEp>KAaHME JIMTHUHA, a TaKXe Mpeodianao-
il ero TMN B npecc-cbipbe. CornacHo padore [9] B Ouomacce OopiueBrka COCHOB-
CKOTIO:

— conepkanue urauHa — 21 %;

— OpyTTO dopmyna aurauHa — CoHi, 10, g(OCHS3); s,

— KOJIMYECTBEHHOE COOTHOILIEHNE CTPYKTYPHBIX €IUHHUIL ciienyroniee: G-equHuL
—40 %, S-equunit — 49 % u H-emuuaun — 11 %.

Buny toro, uro MexaHusm JeiicTBUs KapOaMua U MepoKCHaa BOJOpOIa Ha pac-
TUTEJIBLHOE CHIPhE pa3IMyeH, TO pacu€Thl ObUIM BBITIOJIHEHBI MO 2-M BapuaHTam. B
paccMaTpUBaEMbIX BapUAHTAX YUUTHIBAIMCH PAHEE MOJYYEHHBIE PE3yJbTaThl MO OII-
TUMAaJIbHOMY pacxo1y Kaxaoro moaudukaropa [7]:

— BapuaHT No 1 «Pacuér mo mepokcuay Bomopoaa». B pacuére mpuHUMAIOCh
KOJIMYECTBO MEPOKCUA BOJOPO/Ia IO KOJMYECTBY JIMTHUHA B IIpecc-Cchipbe: S5 %o;

— BapuanT Ne 2 «Pacuér no kapbamuay». B pacuére npuHHMaCs KOJIMYECTBO
Kapbamua Ha peakiuio 1 MojeMm aurauna npecc-coipbs: 0,006 Mob.

Ha ocHOBaHUUW BBIMOJHEHHBIX PACU€TOB, U3 MOJIUQPHUIIMPOBAHHONW OMOMACCHI
oopmieBuka COCHOBCKOr0, ObUIH MOTY4YeHBbl 00pa3ipl B BUAE IUCKOB. McxoaHas xa-
paKTepUCTUKa TpecC-ChIphbs U yCaoBUs nonydeHusi oopasnoB KM-bBC coorBeTcTBO-
Basu padore [7].

[Tomyuennsie 06pasupl KM-bC nocie KOHANIIMOHUPOBAHUS OBUIH MOABEPTHYTHI
UCHIBITAaHUSM Ha (PU3MKO-MEXaHNYECKHe CBOWCTBA. VcnbiTanus ObUTH BBHIIOJHEHBI Ha
MOBEPEHHOM O0OpPYAOBaHUU MO ATTECTOBAHHBIM M aAANTUPOBAHHBIM METOAUKAM JIJIS
obpasznoB KM-bBC B Bune auckoB [7]. Pe3ynbraThl HCIbITaHMA OTOOpPaKeHBI B Ta0-
JULE.
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Tabmuma — Pusuko-mexaunueckne csorictBa KM-BC Ha ocHOBE XMMHUYECKH MOIH-

bunpoBaHHO GMOMacchl GOpIIeBUKA

IIpecc-coipbe
IToka3arens I'maponepur I'mpponepur
Konrpous (BapI/IpaHT JI\)& 1) (BapHpaHT JI\)fg 2)

TII0THOCTH MaTepHaa, Kr/m> 966 985 990
Monaynp ynpyroctu npu u3rude (mo mporudy 3310 3548 3692
oOpasma-aucka noJ Harpyskoii), MIla

[Tpounocts ipu n3rude, Mlla 5,8 7,6 8,5
Teépnocts no Ilopy (wkana D), y.e. 57 61 61
Bononornomenue no o0bEmy 3a 24 4, % 86 84 69
Pazbyxanue no Tonmuae 3a 24 4, % 51,0 431 39,1

Kak BuaHO U3 Tabmuiel, MoauduKanys Ipecc-Chlphbsi TUAPOIEPUTOM TOJIOKHU-
TEJIbHO CKa3bIBaeTCs Ha (HU3MKO-MEXaHMYECKuX cBoMcTBax o0OpazoB KM-BC, mo
CpaBHEHUIO ¢ 00pa3iiamu, MOJyYeHHbIE U3 KOHTPOJIBLHOTO Mpecc-Chiphbs (HemMoaudu-
nupoBaHHoro). [Ipu cpaBHEeHHM paccMaTpUBAaEMbIX BapUAHTOB MoAU(UKALIUU, OBLIO
YCTaHOBJICHO, YTO BapuaHT Ne 2 00y1alaeT HAMTYUYIITUMU [TOKa3aTeIISIMHU.

[lo HamemMy MHEHUIO, B JaHHOM clly4ae, HaOJto1aeTcd KaKk XMMH4YECKasi aKTH-
BallMsl JIMTHUHA KapOaMuJoM (3a CYET MOJUKOHJICHCAITMOHHBIX MPOLIECCOB), TaK U
(U3UKO-XUMUUYECKOE B3aUMOJICHCTBUE MOIM(PUKATOPa C JIUTHUHOM B ITb€30TEpMUYE-
CKHUX YCJIOBHSX (AMCIEprupoOBaHME, coyibBaTalus U mp.). Taxxke TpeOyeTcs MpHUHU-
MaTh BO BHUMaHUE U CUHEPTETUYECKOE BO3/ICHCTBUE HA JIMTHUH 000UX KOMIIOHEHTOB
kiarpara. [IpeaBapurenbHas AeCTpyKIUs NEPOKCUIOM BOJIOPO/IA JINTHUHA C MIEPEBO-
JIOM €ro B aKTMBHOE COCTOSIHHUE€ B pacCcMaTpPUBAE€MbIX YCIIOBHSX MHPUBOAUT €r0 B
OOJBIIYIO0 CTENEHb PEAKIIMOHHOCTIOCOOHOCTH ¢ KapOamuaoM. [Ipu 3ToM HE0OX0aMMO
YYUTHIBATh, YTO KapOaMUJ B paCCMAaTPUBAEMOM COCIMHEHUHN HAXOJUTCS B M30BITKE.
HemnpopearupoBanuplii kapbamua 1oJi BO3JCHCTBUEM TEIUIa U BIIard pasJiaracTcs C
BBIJICJICHMEM MOHOB aMMOHMUS, KOTOpPbIE MPU B3aUMOJCUCTBUHU CO CBOOOTHBIM (hop-
MaJbJACTUIOM JIMTHOIIEJUTIONIO30COIEPIKAIIETO ChIPh 00pa3ylOT TeKCaMETUIICHTET-
pamMuH (YpOTpPOIMH). YPOTPONUH HCIOJB3YIOT MPHU MOIyYeHUU (PeHosopopManbie-
TUIHBIX CMOJI, @ TAK)KE€ OH MOXKET B U3y4aeMbIX YCIOBUSAX 00pa30BBIBATH PE3UTHI.

Takum 00pa3zom, MOKHO TOBOPUTH O MHOTOOOpa3nU MPOTEKAIOIINX XUMUYECKUX
MIPOIIECCOB B YCJIIOBUSX MbE30TEPMUUYECKON 00pabOTKU MOAUGPUIIMPOBAHHON THAPO-
neputoM Ouomaccel OopiieBuka CocHoBckoro mpu noiaydenun KM-BC. Ilpu stom
KKl KOMIOHEHT MOAU(UKATOpA U3-3a PA3IMYHOTO MEXaHU3Ma B3aUMOJCHCTBUS
C JTUTHUHOM (HOPMHUPYET MaTepual ¢ WHIAUBUIYAJIbHBIMUA CBOMCTBaAMU. Pe3yibTaThi
MIPOBENEHHBIX UCCIICAOBAHUM CO3AAI0T 0asy /I Oynymux, Oosee yriryOJIeHHBIX dKC-
MEPUMEHTOB MO0 MOJAU(PHUKAINKA PA3THYHOTO JIUTHOIEIITIOI030COAEPIKAIIETO ChIPhS
ruaponeputoM. llepBoHadanbsHO TpeOyeTcsl BBHIMOJHEHUE MCCICIOBAHUS U aHaIu3a
XUMHYECKUX TIPOLIECCOB MOAM(HUKAIIMA C HCIOJIb30BaHUEM MeToja auddepeHIin-
AIbHOM CKAHUPYIOIIEN KAJIOPUMETPHUH.
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YJIK 621.869.8
TpaHcnopTHBIE MOAXOHBI U3 MPECCOBAHHOM PeBECHOM CTPYKKH

I'.A. Aépazosckuii’, FO.B. Joiinun®, H.M. I'powes’, K.H. Tapymoko’, E.B. /[yéo-
denosa’

L1000 «PypBenKomy,
2040 «Bumebckopesy,
3VO «BI'TY»

Paccmampuesaromes 6onpocol umnopmosamewjenus, cesa3anHvle ¢ U320MOBIeHU-
eM N0OOOHO8 U3 NPeccoB8aHHol OpesecHoll cmpydicku, 8 Pecnybnuxke berapyco, 6 m. u.
C UCNONIL30BAHUEM CHIPbS U MAMEPUALO8, NPUMEHAEeMbIM 000py008anuem OJisi U320-
MoeneHUsl HOOOOHO8, NPEUMYUWeCMBOM OAHHO20 BUOA U30eUll U PbIHKA NOOOOHOS.

KuroueBble ciioBa: Tapa, MOAJA0HbBI, TPAHCIIOPTHBIE MOJJIOHBI, UMIIOPTO3aMEIIICHHUE,
MPEUMYIIECTBO MOJIOHOB, CHIPLE U MaTepUalibl, 000pPYyI0BaHUE, APEBECHAS CTPYKKA,
CBS3YIOIIKE, BIIATOCTOMKOCTb.

B cootBercTBUM ¢ ['OCT 17527 «Tapa — OCHOBHOM 3JIEMEHT YIAKOBKH, IIPEJI-
CTaBJISAIOLIMN cO00M M3Aenue Uil pa3MelleHnus MpoayKuum». Tapa Xapakrepusyercs
MHOT000pa3veM BHUAOB, THUIIOB, KOHCTPYKTHBHBIX HWCIOJHEHHUH, pazHOooOpa3zuem,
MPUMEHSEMBIM JUIsl €€ M3TOTOBJICHUS] MATEpHAJIOB U IIMPOTON cep MpuMEeHEHHs.
OpHuM U3 NPU3HAKOB IS KJIACCU(DUKAIIMU Taphl SBISICTCS MaTepHall, KOTOPbIA Ha-
pSy ¢ KOHCTPYKTUBHBIM HCIIOJTHEHHEM, OIPEACNISIeT TUIl Taphl KaK KIacCHU(pUKAIIU-
OHHOM €IUHULIBI.

[To ¢yHKIMOHATFHOMY Ha3HAYEHHUIO Tapa MOAPA3NENACTCS HAa TPAHCIOPTHYIO
Tapy, MPOU3BOICTBEHHYIO, TOTPEOUTENBCKYIO, CKIIAJACKYI0, SKCIIOPTHYIO U JIp.

Tpancnopmuas mapa — tapa, NpeIHA3HAYEHHAs I YIIAKOBBIBAHMS, XPAaHECHUS
Y TPaHCHOPTUPOBAHUS MPOIYKLIHUH, 00pa3yrolIasi CaMOCTOSTEIbHYIO TPAHCIIOPTHYIO
eaVMHUIYy. Pa3HOBUAHOCTBIO TPAHCHIOPTHOM Taphl SBJISETCS MPOU3BOIACTBEHHAS U
CKJIaJICKasl.

OnHYM U3 BUZIOM Taphbl SBISIETCS NOJJIOH WU MAJIJIETa — IJI0CKast TPAHCIIOPTHAs
CTPYKTYpa, JIJIsl IepeMeieHus] pa3Hoo0pa3HbIX TOBApOB. CHUMAETCs NepeIBIKHBIM
IPY30IIOABEMHBIM YCTPOMUCTBOM. V3roTOBIsSETCS U3 IPEBECUHBIL, IPEBECHON CTPYKKU
U Ipyrux marepuaios [3, 4, 7,].

TexHosorus ykiaajgkd TOBapOB Ha MOJAOHBI (TAJEThl) U MEPEMENICHUE UX C M0-
MOIIBIO MTOTPY30YHOM TEXHUKH CTaja IIUPOKO UCHOIb30BaThes nocie |l-it Muposoit
BOVHBI. B Hacrosiiee BpeMsi OHa OXBaTUJa BCE CTPAHBI U OTPACIA SKOHOMUKHU U SIB-
JISIETCSl OCHOBOM COBPEMEHHBIX U TEXHOJIOTMUECKHU COBEPIIEHHBIX CUCTEM 00paboTKU
MAaTePUaAIOB. DBOJBIIMHCTBO NMAJIET W3rOTABIMBAIOT W3 JPEBECHBIX KOMIIOHEHTOB
pocToi (hOPMBI, COEAUHEHHBIX METAIUIMYECKUM KperieHueM. [IpenmyrecTBo u3ro-
TOBJICHUSL JPEBECUHBI — IIIMPOKOE PACIPOCTPAHEHUE JIECOB B MUPE, [IPOYHOCTD, HU3-
Kasi 1ieHa, ObIcTpasi cOOpKa, U PEMOHTONPUTOJHOCTh, TEXHOJIOTHYHOCTh 00pPabOTKH,
YTO MO3BOJISIET U3TOTOBUTH MOAOHKI JIF0OOH (POPMBI U KOHCTPYKIUH.
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HenocrarkoMm nepeBSHHBIX MOJIJOHOB SIBISETCS HU3Kasg OMOCTOMKOCTH IO OT-
HOIIICHUIO K OOJIE3HSIM U BPEAUTEIISAM, KUBYIIUM B JPEBECUHE, UYTO MOXKET HAHECTU
BpeJl KaKk CaMHM TOBapaMm, Tak U OKpYKarolleil cpeie peruoHa, Kyja rnomnajaet uHu-
UPOBAHHBIN MOJJIOH.

[ToaToMy cekperapuaToM MexTyHapOJHOM KOHBEHIIMH T10 3a1uTe (KapaHTUHY)
pacTeHui MpoI0BOJILCTBEHHOM U celnbcKkoXxo3siiicTBeHHOM opranu3anuun OOH (PAO)
B 2002 r. Obu1 pa3zpaboTaH U NPUHAT CTAaHAAPT MO CAHUTAPHBIM U (PUTOCAHUTAPHBIM
mepam ISPM15 «PykoBOACTBO MO peryanpOBaHUIO APEBECHBIX yIIaKOBOYHBIX MaTe-
pHalIoOB B MEXIyHApoIHOU ToproBie». CormacHo TpeboBanusM ctanaapta ISPM15,
JPEBECHBIE YIIAKOBOYHBIE U KPENEKHBIE MaTEpHAIbl JOJDKHBI OKapUBAaThCS U OCBO-
00XIaThCSl OT BPEAUTENICH MyTEM CYIIIKHA M TETUIOBOM MIIM XUMUYECKON 00pabOTKU U
bymuranuu. O06paboTaHHbBIE NAUIETHl TOMEYAIOTC MapKUPOBKOM — KJIEMMOM co-
riracHo kouBeHwu IPPC (ot anri. International Plaut Protection Convection), koto-
past IoKa3bIBa€T COOTBETCTBHUE 00pabaThIBaeMbIX M3AENIUN TpeOoBaHHEM (PUTOCAHU-
TapHBIX HHCTPYKIHii [1].

[Ipumep MapKUpOBKH MOKa3aH Ha puc. 1.

MapKupoBKa BKJIFOUYAET:

» IPPC Logo: Jlorotun MexayHapoIHOW KOHBEHIIMH TI0 3aIUTe PACTCHUI;

« XX: Koxa crpansl (Hanmpumep, «RU» st Poccun, «BY» st benapycn);

* 000: YHuKaIbHBIA HOMEp, BbIJAHHBIA TPOU3BOJUTEIIO WK 00paOOTUHKY;

* YY: Tun o6pabotku (Hanpumep, «HT» mist TepmoodbpadoTku i «MBy»
J71s1 00paOOTKU METUIIOPOMHUJIOM).

duTtocanuTapHas o0paboTKa U MpaBWIbHAsT MAapPKUPOBKA JACPEBIHHON Tapbl 00sI-
3aTeJIbHbI IPU MEKIYHAPOAHOW TPAHCIIOPTUPOBKE TOBApOB. JlepeBsiHHAs Tapa mocie
TepMHUECKON 00paboTku oO0o3HaunTcs KiemoM ISPM ¢ yHUKambHBIM HOMEpPOM —
415, 4yTo rapaHTUPYET KAa4eCTBO M HAJEKHOCTh I KIMEHTOB. durocaHuTapHas 00-
pabotka mo crangapty ISPM 15 nepeBsiHHOM Taphl — 3TO rapaHT KauyecTBa M HaJEXK-
HOCTH JIJIS1 KJIIMEHTOB.

E XX - 000 g

YY /g HT

Puc. 1. [Ipumep MapKUpOBKHU — KieiiMa

TpanuunoHHBIEC TTOJOHBI U3TOTABJIMBAIOT U3 LIEJTBHON JIEPEBIHHOMN IOCKH B BU-
JIe¢ OCHOBHBIX KaTETOPHl — CTPUHTEPHBIC WU MPOJOJbHBEIC (OakayieliHpie) u 0104-
Hble. IX 00beuHsAeT HANMMYKME BEPXHEH TUIOMIAAKH, Ha KOTOPOW pa3MemaeTcs rpys.
B kauecTBe HECymux 3J€MEHTOB B CTPUHTEPHOM TMOJIJIOHE UCIIOJIB3YIOT JBE U OoJiee
Oayiku, ompeAesIomue AIuHy MojaoHa. OCHOBY OJOYHBIX IOJJIOHOB COCTABJISIOT
JeBATh 000BIIIEK — KyOUKOB U3 JipeBecuHbl. KoMOMHAaIMEN U3 CTPUHIEPHBIX U OJI0Y-
HBIX TIOJJOHOB ABJISIETCS €BpONAIIETA.

YacTelil peMOHT JEPEBSIHHBIX IMOJJOHOB W BBIBOJ MX M3 000pOTa yBEIWYHMBAECT
ux npumepHo Ha 20 % cBepx HEOOX0AMMOro KoJimuecTBa. B pesynbrare pacTyT pac-
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XO/Ibl HA apeH]ly JOMOJHUTENbHBIX CKIIAJICKUX IUIONIa/Ieil, Ha 3aKyNKy MaTepuasoB
JUIS peMOHTa M 3apiuiaty padounm [1]. He cMoTps Ha TOMHHHpOBaHHE ACPEBSIHHBIX
MOJJIOHOB, UX M3rOTABJIMBAIOT TAKXKE€ M3 IJIACTMACCHI, METajjla, KapTOHA, U MPECcCo-
BAaHHOM JPEBECHOU CTPYKKHU.

dacoHHbIC TPAHCTIOPTHHIE MOJJIOHBI U3 JIEPEBIHHON CTPYKKH pa3padoTaHbl He-
Menkoi ¢upmoit «BepranuTy kak BbITOJHAs ajdbTepHATHBA TPAIUIIMOHHBIM TpaHC-
MOPTUPHBIM TOJJOHAM W3 MACCHUBHOW ApeBeCUHbl. OHU SBJISIOTCSA HOBUHKOW JJIsi
Poccuiickoro u benopycckoro pbeiHka. OCHOBHBIE NPEUMYLIECTBA JIPEBECHOCTPY-
YKEUHBIX TIOJITOHOB M TMOJICTABOK — OPYCKOB — MX HHU3Kas ce0eCTOMMOCTh, TaK KakK B
KAueCTBE ChIPbs UCIIOIBb3YETCS PA3IMYHbIEC IPEBECHBIC OTXOIBI.

[Ipon3BOACTBO APEBECHOCTPYKEUHBIX MOAJAOHOB MO TexHOJOruu «Bepramur»
HanaxeHo B ['epmanun, Hunepmangax, CLLIA, FOxnoin Kopee. B Kurae u Cunrany-
pe paboTaroT MOX0KHE MPOU3BOJICTBA, BHITYCKAOIINE OTACIbHBIE KOMIIOHEHTHI ISt
MOJIJIOHOB: JTUCTAHIIMOHHBIE KOJOJKH, OMOpHBbIE IUIAHKK W Opyc Mmoj OpeHaoM
Werzalit Timber.

TexHonorus MpoU3BOJICTBA JAPEBECHOCTPYKEUHBIX MOJJOHOB MOX0Xa Ha Ipo-
W3BOJCTBO JIPEBECHOCTPYKEUHBIX IUIUT U COCTOUT M3 Y4aCTKA M3TOTOBJICHHS W IOJI-
TOTOBKH CTPYXKH, €€ CYIIKH, TPUTOTOBJICHUS CBA3YIOIIETO, (DOPMOBKH, THApABINYE-
CKOT'O TOpsYTO MPECcCOBaHUs, MTAO0EIMPOBAHUS TOTOBOM MPOIYKIIUUA U YYacTKa BBI-
paboTku TerioBol sHepruu. [Ipu ropsiuemMm mpeccoBaHUM MPOUCXOIUT 0Opa3zoBaHUE
JIPEBECHOCTPYKEYHOTO TMO0HA 3aJJaHHbIX pa3MepoB U ¢Gopmbl. [loa10HbI U3roTaB-
JIMBAIOTCS HA PA3IMYHYIO HATPY3KY, Pa3HOMN TOJIIIHHBI.

OCHOBHBIM TOKa3aTelieM KadyecTBa MOJOHOB SBISETCS MPOYHOCTh HA H3THO
pu TPEXKPATHOM HArpy3Ke, a TAaKKe BJIArOCTOMKOCTh U XUMHUYECKass 0€30MacHOCTb.
Menkas ppaxius, ApeBecHas MbUIb YAAUISIETCS U3 CTPYKKU U UCTIONB3YIOTCS ISl TIO-
JYYCHHS TEIJIOBOU dHepruw [2].

B Pecnybnuke benapych mpou3BOACTBO APEBECHOCTPYKEUHBIX IMOJIOHOB Ha-
yato B 2024 1. Ha OO0 «PydpbenKom» u sBisieTcss UMIOPTO3aMEIIAIOIIUM YKCIIOPT
OPUEHTUPOBAHHBIM NPOIYKTOM. BHEIIHUI BUJ NOAIOHOB yKa3aH Ha puc. 2. CeIpbe-
Bas 0asza — JIpeBECHBIC OTXOJIbI JIPEBOOOPAOATHIBAIOIINX MPEANPUITHHI, TPEBECUHA

JIECONOBAJIA U CYXOCTOWHAs ApeBe-
e
——— CHHA (enoBas). Hayuno-
: ' ———— TEXHUYECKOEe OoOecreueHne Mpoun3-
4 e BOJICTBEHHOTO MPOIIECCa OCYIIECTB-
nsiet [13JT OAO «Butebckapeny

ITo cpaBHEHUIO ¢ IOAJOHHBIMU
W3 JAPEBECHUHBI U JIPYyTUX MaTepua-
JIOB, JPEBECHOCTPYKEUYHBIC TOJJI0-
HbI 00JIaIaI0T PSIIOM OCOOCHHOCTEH
U TIPEUMYIIECTB:

1. TIpounoctb, CTaOUIBHOCTH
dbopM, YCTOHIMBOCTH K BJare u Apy-
MM HETaTUBHBIM (aKTopam Ha

Puc. 2. Buewnuii Buj npeBecHOCTpyX e4yHOro YPOBHE aHAJIOTOB,

MO/I0HA 2. JlpeBecHOCTpY>KEUHbIE TO-

/l
#
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JIOHBI KJTAaCCUPUIIUPYIOTCS Kak oOpaboTanHas apeBecuHa u cornacHo ISPM 15 u uc-
MOJIB3YIOTCS B KAQUE€CTBE SKCIOPTHOM Tapbl 0€3 HEOOXOIUMOCTH (DUTOCAHUTAPHOU
00paboOTKH, TaK KaK MMPU MIPOU3BOICTBE MOJIBEPracTCsi BLICOKOMY HarpeBy;

3. IlpenBapurenpHas CylIka ChIpbs TPeOYETCS €ClI BIAKHOCTh €T0 MPEBBIIIACT
15 %

4. KOHCTPYKIIHS TOJIOHOB SIBJIIETCSI MOHOJUTHOW (OHU MPOU3BOJATCS B BHJIEC
TOTOBBIX LIETBHBIX U3JeNui B mpecc-hpopmax). [IockonbKy HET OTAENbHBIX JeTajei,
HET U KPEMEeXHBIX JIEMEHTOB (TBO3JICH, IIYPYIOB, CAMOPE30B), KOTOPHIE CO BpeMe-
HEM PacIIaThIBAIOTCS M MOTYT MPUBECTH K TIOPYE TPY3a;

5. IlognoHbBI U3 OMMIIOK UMEIOT TOMOTCHHYIO CTPYKTYPY, ITaJKyI0 MTOBEPXHOCTh
0e3 3aH03 U npyrux Aedekros. [loaTomy puck TpaBMatu3ma npu padoTe ¢ HUMU MH-
HUMAJICH;

6. [TonnoHBI, M3rOTOBJICHHBIE U3 JIPEBECHBIN OTXO/J0B, a HE M3 MacCHBa, BECAT
MEHbIIIE, YTO YIPOIAaeT NEepeMelleHne W TOorpy3Ky ToBapoB. Macca mojjgoHa
1200%800 MM — He Oomee 12 kr. CebecTOMMOCTh MOJI0HOB B 1,5...2 pa3a MEHbIIIE,
4YeM JICPEBIHHBIX;

7. He monBepsxeHsl aedopMaiusim;

8. BmectumocThs moasoHOB B pypy cBeimie 1500 mTyk, Omarogapsi BO3MOXKHO-
CTH YKJIaJIbIBATh MOJIJIOH B TIOJIIOH;

9. 3axBaT BWJIaMH MOTPY3UHKa CO BCEX YETHIPEX CTOPOH;

10. Homunansueie pazmepsl: 600%400, 800x1200, 1000%1200 mwm;

11. TIpon3BOACTBO MOAOHOB CIIOCOOCTBYET COXPAHEHUIO JIECOB, U CIIOCOOCTBY-
€T 03/IOPOBJICHUIO OKPYXKAIOIICH CPEeIbl;

12. ToBap MHOTOPA30BBIN U MIPUTOJICH AJII BTOPUYHON 00pabOTKH;

13. CooTBeTcTBYET TPEOOBAHMIM MEKIYHAPOIHBIX M €BPONIEHCKHUX CTAaHIAPTOB;

14. Bo3MOXHOCTh M3TOTOBJICHUS 0 MHAMNBUAYAJILHBIM pa3MepaM ¢ HE0OXOIH-
MBIMH pa3MepaMu U rpy30MoIbEMHOCTBIO;

15. Cpennsisi muHnamuyeckasi rpy3onoabémMuocts 1,5...2,0 T, ctatudeckas — 60-
aee 3 1[5, 6].

Taxkum obpaszom, B PecnyOnuke benapych HanakeHO MPOU3BOJICTBO UMIIOPTO-
3aMEIAIINX JIPEBECHOCTPYKEUHBIX TMOJIOHOB. B mepcrnekTuBe paccMarpuBaeTcs
BO3MOYKHOCTH TTPOU3BOIUTH OOJIETYE€HHBIE TIOIIOHBI M TIOJIIOHBI C YBEITUYECHHOU TPY-
30MOALEMHOCTHIO; YIIYUIICHHOW BIArOCTOMKOCTHIO M OTHECTOMKOCTHIO; OOOBIIITKU
JUIsl OJTOYHBIX JICPEBSHHBIX TOJIOHOB; BOBJICUYCHHS B MPOM3BOJICTBO BOJIOKHHCTBIX
JPEBECHBIX OTXOO0B; HOBBIX CBS3YIOIIHUX U JIP.
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Hcnosb3oBaHne APeBeCHOBOJOKHUCTBIX 0TX0/I0B B KaUeCTBe MOJI0KKH 10/
JJAMHMHAT ¥ MPOU3BOJACTBA JAeTajied 00yBH

K.H. Tapymoko', 10.B. Joiinun', H.M. Ipowes', A.H. Bypkunz, K.O. Byscunckan®

Y040 «Bumebcropesy
YO «BI'TV»

Paccmampuesaromes éonpocol umnopmosamewjenus, cesa3anHvie ¢ U320MOBIEHU-
eM N0OOOHO8 U3 NPeccoB8aHHol dpesecHol cmpyaicku, 8 Pecnyonuxke benrapyco, 6 m. u.
C UCNONIL30BAHUEM CHIPbS U MAMEPUATIO8, NPUMEHSAEMbIM 000py008anHuem OJisl U320-
MoeneHUs1 NOOOOHO8, NPeUMYUWeCmEoM OaAHHO20 8UOA U30ENUl U PbIHKA NOOOOHOS.

KuroueBble ciioBa: Tapa, MOAJAOHbBI, TPAHCIIOPTHBIE MOJJIOHBI, UMIIOPTO3aMEIIICHHUE,
MPEUMYIIECTBO MOJAOHOB, CHIPbE U MaTepUalibl, 000pPyI0BaHUE, APEBECHAS CTPYXKKA,
CBSI3YIOIIUE, BIIATOCTOMKOCTD.

Ha npennpustusix nepeBooOpabOTKH, HapsAy ¢ KPYNMHBIMU OTXOJaMH oOpa3y-
I0TCSl 3HAUUTEIbHbIE OOBEMBI JIUCIIEPCHBIX OTXOJI0B, KOTOPBIE MCIOJIB3YIOTCS B OC-
HOBHOM B KauecTBe TOIIMBa. PemenneM npo6iieMbl yTUIN3aUUU AUCIEPCHBIX OTXO-
JIOB SABJISIETCA MX BTOPUYHOE HCIIOJIb30BAaHME B KAUECTBE HAIOJIHUTEISA IS MOJTyde-
HUS BOJIOKHUCTO-HANIOJIHEHHBIX KOMIO3WLIMOHHBIX MaTepuanoB. OHU MPEACTABIIAIOT
co00ll MaTepualbl, COCTOSIIME U3 AUCHEPCHOW (ha3bl, MPEICTABICHHON BOJIOKHU-
CTBIMU YaCTHULAMHU, U OJHOTO WJIM HECKOJBKUX IAPYTMX KOMIIOHEHTOB, UIPAIOIIUX
POJIb CBA3YIOLIETO (ITOJIMMEP, MUHEPAT U T. [1I.), MEXIAY KOTOPBIMU UMEETCS TPAHULIA
pa3nena (a3 u aaresnoHHoe B3auMojencTBUEe. COrjlacHO JaHHOMY ONPEICIICHHUIO,
BOJIOKHUCTBIE KOMIO3UIIMOHHBIE MaTepHajbl MPeICTaBsieT co00M MaTpuily, apMu-
POBAaHHYIO MEXaHMUYECKMM KapKacOM B BHJE BOJIOKOH, UYTO HAJEIAET MaTepuas BbI-
COKOM MPOYHOCTHIO MPH OTHOCHUTENIBHO Masioi miiotHocTH [6]. [Ipumenenue npema-
raemMoro crnoco0a HCIOJIb30BAHUS JIPEBECHOBOJOKHHUCTBIX OTXOJ0B 00€CreYrBacT
3HAYUTEIbHBIN AKOTOrHYecKui 3P PeKT 3a CUET COKpallleHUs TIIOIIAJEH, NCIIONb3Ye-
MBIX MOJi UX CKJIAJUPOBAHHE; MO3BOJSIET COKPATUTh 3arps3HeHUE aTMOCHEpPHOro
BO3/lyXa ONU3NIekKANIMX TEPPUTOPUN JpeBeCHOU MblIbi0. OCHOBHBIMU MPEUMYIIECT-
BaMM CO3/IaHMSI KOMIIO3UTOB, MOAU(UIIMPOBAHHBIX IPEBECHOBOJIOKHUCTHIM HAmoJI-
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HUTEJIEM, SBIICTCS HE TOJBKO PEIICHHE MPOOJEMbI YTHIN3AIMN OTXOJO0B, HO U HX
HU3Kasi CTOMMOCTb, pa3MepHasi CTAOUIILHOCTH U YJIy4dIlleHHbIE (PU3UKO-MEXaHUUECKHE
CBOHCTBA.

BrnusiHMe BOJOKHUCTBIX HAIIOJHUTEJIEN HA CBOWCTBA KOMIIO3UTA 3aBUCUT B 3HA-
YUTEJILHON CTETIEHU OT CBOMCTB camoro Hamojuutens. [loaromy mist HaydHO 00ocC-
HOBAaHHOTO CO3/IaHUs KOMITO3ULIUNA MYyTEM apMUPOBAHUS HEOOXOAMMO 3HATh Xapak-
TEPUCTUKU HANOJHUTENEH. KauecTBeHHbIN aHaIu3 UX 3aKJIF0YAeTCs B OLICHKE 3€pHHU-
cTocTH, (JOPMBI U XapakTepa pacrpeaesieHuss Jactui 1o pasmepam. OT Ghopmbl U
pa3MEepoB YaCTHUIl 3aBUCAT: IJIOTHOCTh YIIAKOBKH HAIMOJHUTENS, pPABHOMEPHOCTH pac-
MpeaesieHrs YacTHIl, TUIOMAAh KOHTAKTA CO CBSI3YIOIIUM, PEOJOTHYECKUE, (HU3HKO-
MEXaHUYECKUE U pyTue CBOMCTBa [4].

@paKIMOHHBIA COCTaB JPEBECHOBOJIOKHUCTOM MAacChl OLEHUBAIOT METOJOM
(bpakIMOHUPOBAHUS BOJIOKOH C TOMOIIBI0 MEXaHUYECKUX WM ONTHYECKUX COPTH-
poBiKos [1].

B nanHo#t paboTe B KayecTBE HAMOJHUTENS MCIOJIb30BAIA BOJIOKHUCTHIE OTXO-
JIbI, 0Opa3yroumecs B pe3ysbTaTe MPOU3BOJCTBA IPEBECHBIX TUHT. [lepBuuHyto ape-
BECHOBOJIOKHUCTYIO MAacCy MJig JPEBECHOBOJIOKHUCTBIX IUIMT CPEAHEN IJIOTHOCTH
(MDF ot anrn. medium density fiberboard) momyuator pasmosiom mpeaBapuTEIbHO
NpOTIapeHHOMN IIeMbl Ha BOJIOKHA B MeJIbHHMIIC-AehudpaTope [3].

C nmomorpo Metauiorpadguueckoro mukpockomna «Altami MET 5» Obutu u3y-
YeHBI OCOOCHHOCTH CTPOCHUS W BHENTHUHN BHUJ IPEBECHBIX BOJIOKOH, YTO ITO3BOJIUIIO
OTHECTU MX K KJIACCYy UTrOJIbY4aThIX, BOJIOKHUCTBHIX YACTHII, MPEICTABISIOMUX CO00M
CILUTIOCHYTYIO B 3aBUCHMOCTH OT TOJIIUHBI CTEHOK TpyOouKy (puc. 1).

Puc. 1. Mukpockonuyeckue CHUMKH OTXO0JI0B apeBecHoro BojokHa (10X/0,25 BD, 20X/0,40
BD)

s onpenenenust ppakiuii o pa3MEpPHBIM XapaKTEPUCTUKAM JAPEBECHOBOJIOK-
HUCTBIE OTXOJbl TOMEIIATu B JIAOOPATOPHBIA YJIBTPA3BYKOBOM CHUTOAHAIM3ATOP
«VU100», ocHamEHHbIA CTaHAAPTHBIMU CUTaMHu ¢ pa3Mepamu cetku ot 0,089 MM 10
1,980 mm. Coprtupomuk «VU100» mo3BosSeT ONpeaenuTh pe3yIbTaTUBHOCTh pado-
Thl Y4acTKa U3rOTOBJIEHUA BoJIOKHA. [lo pe3ynapTaram mccienoBaHU HacCTpauBaeTCs
000pyI0BaHNE U3TOTOBIICHUS U pa3MoJia IIEMbl Ha BOJIOKHA, a TAKKE€ BHOCATCS KOP-
PEKTUPOBKH HETIOCPEICTBEHHO B TEXHOJIOTHUECKHI TPOIIECC.
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Ha ynbpTpa3BykOBOM COPTHUPOBIIMKE B XOJAE MCCIEIOBAHWM OBUIO MpOaHAIU3U-
POBAHO JIPEBECHOE BOJIOKHO M3 ABYX MapTHil MO 5 GECOBTOPHBIX BHIOOPOK, MACCOM
10 r kaxxnas. BolOKHUCTBIE OTXO/BI, PACIIOIOKEHHBIE HA BEPXHEM CUTE C HAauOOJb-
IIMM pa3MepoM sYeeK, MPOCEUBANINCH BCYXYIO B pe3yJibTaTe YIbTPa3BYKOBBIX BUOpa-
IMA M HAKaIUIMBAJIMCh HA CUTaX B COOTBETCTBUU C pa3MepaMu SIYEUKOBOM CETKH

(puc. 2).

075
25,000 22,34%

19,93%

SOHEs 17.60%

15,00% A 13;10%

0,
+L.08% 10,04%

10,00% -

5,00% -

Cojaep:ranue BoJ1oKHA, %

0,00% -

1,98 1,24 0,514 0,217 0,131 0,089 mnomnon

> >

Cpeannii pazmep 4acTHIl, MM

Puc. 2. ®pakunoHHOE pacipeieieHne JPEeBECHOr0 BOJIOKHA Ha CHTax

[Tporecc cOpTUPOBKU JPEBECHOIO BOJIOKHA HAa (PaKIUM 3aHMMAET HE3HAUM-
TeJIbHOE BpeMsl. 3aTeM Ka)kJJ0€ OTAEIbHOE CUTO B3BEIIMBAETCS Ha JIAOOPATOPHBIX Be-
cax, MOJCUYUTHIBAETCS Macca Kaxaod (pakuuu. B pesynbTaTe monydaem KOJUYECT-
BEHHBIE JJAHHBIE O COCTaBE HCIOJIb3YEMOT0 Marepuaia. 3a CpeIHHUI pa3Mep YacTull
HAIIOJIHUTENS IPUHUMAIN pa3Mep SYEMKOBOW CETKHM CUTa, HA KOTOPOM OCENajo BO-
J0KHO. J[J11 MpOBEpPKU OJHOPOJHOCTH JAUCTIEPCUN HECKOIBKUX BHIOOPOK BBIUMCISIICS
kpurepuii Koxpena. Pacu€rsl mokaszanu, 4TO 3Ha4Y€HHE KPUTEPHS MEHBIIE, YEM KPHU-
TUYECKOE MOYTH B TpH pasza. KoapuuueHnt Bapuanuu npu 3toM He npesbiman 30 %,
YTO FTOBOPUT 00 OJAHOPOJITHOCTH MCCIIETyMOM BOJIOKHUCTOM MacCHhl.

CooTHOIIEHNE COAEPKAHNS BOJIOKHUCTOIO HAIMOJIHUTENS U MOJMMEPHOTO CBS-
3YIOUIETO SIBJISIFOTCS OMpPENESIONMM (PaKTOpOM MpH CO3AaHUHM KOMITO3UIIMOHHBIX
MaTepHaJIOB C 3aJaHHBIMH TEXHOJIOTMYECKMMU cBolcTBaMHU. [Ipu copeprkanuu mpo-
kieuBaromeil kommno3uuu Menee 10 % k a0c. cyX. BOJIOKHY, BOJIOKHA CKJICUBAIOTCSA
JMIIb B OTAEIBHBIX TOUKaX. [Ipy conep:kaHuM JpeBECHOTO BOJIOKHA CBhILIE 25 % OT
o0II1et MacChl MEXKTy OTJEIHHBIMUA BOJIOKHAMHU 00pasyroTcs mi€Hku [2, ¢. 223].

JI1st moJiydeHusl OJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUalioB B KaueCTBE MaT-
PHULBI TIPU UCCIEAOBAHUM MPUMEHSIIUCH IPOOJIEHHBIE OTXO/Abl OOYBHBIX KapTOHOB
CJIEIYIOIINX MapoK:

1. O6yBHOI1 kapTOoH Mapku CLIM;

2. O0yBHO# KapTOH Mapku 3-1;

3. O6yBHoI kapToH Mapku KITK.

B ocHoBHOM OHUM XOpoHsATca Ha nonuroHe ThO unm moasepraroTcs TepMHUye-
CKOMY O0O€3BpEKMBAaHUIO, YTO MPUBOAMT K HETAaTUBHOMY BO3JCHCTBHIO HA OKpPY-

KAIOUIYIO Cpeay.
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Kapron CLIM 3aMeHsIET CTEIEYHYIO KOXKY, TaK KaK UMEET BBICOKUE IMOKAa3aTEIN
IIPOYHOCTH, BJIArONOIVIONIEHUS U BJIArooTAauyy, HU3KYIO MCTHPAEMOCTh BO BJIAXKHOM
cocTostHUM. OH COCTOUT M3 CyJIb(aTHONH 00JIarOPOKEHHOM LEIII0I03bI, POKIEECH-
HOW CHHTETUYECKUMH JIaTeKcaMHu [5].

KaprtoH 3-1 cOCTOMT M3 KOKEBEHHBIX BOJIOKOH, IPOKJIEEH AMYJIbCUEN JIATEKCA C
YKUPOBOU 3MyJIbCHEN. Ero MCHoap3yroT U1 U3rOTOBJICHUS 3aJHUKOB IIOBCEIHEBHOU
MYKCKOM M )KEHCKOH 00YBH.

Kapron KIDK cocTouT U3 pacTUTENBHBIX BOJIOKOH, ITPOKJIEEHHBIX OpPTraHU4e-
CKkMMH BeniectBamu. [IpumeHsercss s M3rOTOBJIEHUS IOJNYCTENEK U YKPEIUICHHUS
NS TOYHO-TEITHEHOYHOM YacTH 00YBH.

JIJIvHa 1IETUTIONIO3HBIX BOJIOKOH BIIMSET Ha (PU3MKO-MEXaHUYECKHE CBOMCTBA MO-
Jy4aeMbIX MaTepuaioB. BaXHOU XapaKTEpHUCTHKON CTEJIEYHBIX KAPTOHOB MOMHMO
IIPOYHOCTH SIBJSIETCSI X THOKOCTh. KOpOTKHE LIEIUII0I03HbIE BOJOKHA HE oOecreyu-
BalOT TpedyeMyto TMOKOCTh, TO3TOMY NMPEANOYTUTEIbHEE UCTIOIB30BaTh LEIIIIOJIO03Y,
IIOJIyYEHHYIO U3 XBOMHBIX MIOPOJ, UMEIOIIMX JJIMHHBIE LIEJUTFOJI03HbIE BOJIOKHA.

C 1enpl0 YCTAaHOBJIEHHUSI MPOLIEHTHOTO COOTHOILEHUS Pa3IUYHbIX (pakiuil B
UCCIIEyEMbIX OTXO0JlaX KAapTOHOB ObUI HCIOJB30BaH JIAOOPATOPHBIA ONTHYECKUN
coptupoBIIrk BojokHa FiberCam 100.

Ontuyeckuii copruporinuk FiberCam 100 cHaGxEH MHEBMATHYECKOW CHUCTE-
MOM Il TPAHCIIOPTUPOBKH BOJIOKHA U TEJIEKaMEpOU, MO3BOJIAIOIICH IOJIy4aTh U30-
OpakeHusi, Ha KOTOPBIX BUJIHBI PE3YyJIbTaThl ONTUYECKOIO U3MEPEHHUS, UAECHTU(DULIN-
PYIOILLETO U aHAJU3HMPYIOLIETO BOJIOKHO. M3mMepeHus mpoBOASTCS HEPA3PYIIAKOIIUM
METO/I0M, MPUOOP aBTOMATUYECKH HCKIIOYAET YPE3MEPHO CKPYUEHHBIE M HAJIOMKEH-
HbI€ JPYr Ha Jpyra BOJIOKHA, YTO JAaE€T BO3MOXHOCTh IMOJIy4aTh 0o0Jiee TOYHBIE pe-
3yJBTaThl JKCIepuMeHTa. PPakIMOHHOE PACHPENEIICHHE OTXOA0B KapTOHA IMpeJ-

CTaBJICHO Ha puc. 3,4 u 5.
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Puc. 3. Pacnipenenenue ApoOIEHHBIX OTXOJO0B KapTOHOB IO TJIaBHOM OCH (XapaKTepUCTHKA,
OTBEYAOIas 3a JUIMHY YaCTHULL)
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Puc. 5. Pactipenenenue qpoOa&HHBIX OTX0J0B KAPTOHOB IO TUAMETPY 3KBUBAJIICHTHOMN Cephl
(xapakTepucTrKa, OTBeUaromias 3a 00bEM YacTHI)

dpakIIMOHHOE pacIpejielieHue MOKa3bIBaeT, YTO MPU HU3MEIbUYEHUH OOYBHBIX
KapTOHOB OBLIIM TOJyYEHBI paBHbIC (PaKIMK PA3HBIX BUIOB KapTOHOB. Pe3yibTaTh
WCCJICIOBAHUI HMCTIOJIB30BAIUCH MIPU pa3pabOTKe TEXHOJIOTHH TOJYyYCHHS! JIMCTOBBIX
MaTepHayOB M3 OTXOJIOB MPOU3BOJICTBA OOYBHOTO KapTOHA M OTXOJOB JPEBECHOTO
BoJIokHa. COCTaB KOMIO3UIINN JIJIs U3TOTOBJICHUS 00pa3IOB — OTXObI BOJIOKHA TIPO-
u3BozacTBa MDF, uzmenbuénnblii 00yBHOI KapToH, kKieil Ha ocHoBe KDC, otBepau-
TeJb, KapOaMu 1 (711 CHUYKEHHUS TOKCUYHOCTH W3ICIIHHN ).

OG6pasibl M3roTaBIMBAINCHL METOJIOM TEPMO(POPMOBAHUS C HCIOJIb30BAaHHUEM
ropsi9ero THAPABIMYECKOro Mpecca. PerynupoBaivch JaBjieHUE, TeMmreparypa u
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BpeMs npeccoBanud. OpakMOHHOE pacnpelesIeHue MaTepuania o JJuHe, IIUPUHE U
00BEMY MOKA3bIBAET UX HEPABHOMEPHOCTH, YTO MO3BOJISIET UCIIOJIB30BATh JAPEBECHOE
BOJIOKHO MEJKOM (hpakiiM¥ B KAa4eCTBE HAIOJHUTENS KOMITO3UIIUM, a JJIMHHOE BO-
JIOKHO — B KQU€CTBE apMUPYIOIICH T100aBKH.

Haubonee TexHONMOrMYHBIM U 3((DEKTUBHBIM B KOMITO3UIIMH SIBIISIETCS IEIUIIO-
703HbIH KapToH Mapku CILIM. 310 00bsICHsIETCS HAIUYUEM B HEM (PYHKIIMOHAIBHBIX
IpyNI, XapakTEePHBIX JJIS 1eJUTH0I03HbIX BOJIOKOH (—CO, —OH, —COOH, deHonbHbIe
U JIp.), @ TAK)KE€ OCTATOYHBIM COJIEP>KaHUEM BELIECTBA, UCIOJIb3YEMOIO B MIPOU3BO/I-
cTBe KapToHa. [Ipn HE3HAYNTEIHPHOM YBIIQXXHEHUHU U TOPSIYEM IpEcce NP TemIepa-
type 160...180 °C oHM AOMOJHUTENBHO CIIOCOOCTBYIOT MOBBIIICHUIO TPOYHOCTH 00-
pa3noB. Takke 0TXO0/bl MOKHO MCIIOJIB30BATh ISl MOJYyYEHHS 3KOJIOTHUYECKH YHCTHIX
u3aenuit s nojioxku noa ITHJI u netaneit Huza o0yBw.

[{eyuTr0n03HbIM KapTOH MO3TOMY COCTaBJISIET OCHOBY KOMMO3ULIMU. OCTallbHBIC
OTXOJbl KAPTOHOB BXOAWJIM B COCTAB B KAUECTBE HAIIOJIHUTENS U YACTUYHO KakK IMpo-
KJIenBaroIias 1o0aBka, T. K. Ipu Temmneparype okosio 160 °C oHu nepexoauin B Iia-
CTUYHOE COCTOSIHHE W IPOKJIEMBAIM KOMIIO3ULMOHHYIO cMechb. ClIeyeT OTMETHTb,
yTO npu Temmneparype cBbie 160 °C oHM pa3pyllanuch, CHUXKAsi TEM CaMbIM IIPOY-
HOCTh MaTrepuaja, ero BHEIIHWHA BUJ, 00pa3zys Ha MOBEPXHOCTU NEe(PEKTHI B BUJC
TEMHBIX NSATEH (mporapoB). Vcnonab3oBaHME MX B CMECU C JAPEBECHBIM BOJOKHOM,
BO3MOKHO MOJY4YEHHE MaTepHalia JIUCTOBOro 0€3 MPUMEHEHUS CBA3YIOLIETO.

B Xoze BBINONHEHHS SKCIIEPUMEHTA B 1a0OPATOPHBIX YCIOBUAX OBbLIM MOIyYe-
HbI 0KOJI0 20 BUOB KOMITO3UIIMOHHBIX MAaTEPUATIOB PA3IMYHOIO KOMIO3UI[MOHHOTO
COCTaBa Pa3JIMYHOM TOJIIUHBI, B T. 4. C HCMOJb30BaHHEeM 0Tx010B MDF u npesecho-
ro BOJIOKHA MOKPOTO crioco0a rpou3BoAcTBa. JlaboparopHbie 00pa3ibl HCIBITAHBI 1O
$U3MKO-MEXaHUYECKUM ToKazaressaM. OnpenenéH onTUMalbHbIA KOMIO3UIMOHHBIN
cocTaB 00pa3loB, ONpeeIeHbI IpeinoiaraeMble oonacTu ucnoyb3oanus. Ilo ycra-
HOBJICHHOM IUIOTHOCTHU (Ta0JIMIIa) UCCIeA0BAIA €€ pachpenesieHrue Mo TOJIINHE 00-
pastoB (puc. 6) Ha ucnbITaTeabHON ycTaHoBke IBX 600, mo3Bosstomniei mpon3BOAUTh
B3BelmBanue 00pasioB 10 2000 T 1 u3MepeHue reoMeTPUIECKIX pa3MEPOB O TPEM
ocsaM 10 150 MM ¢ aBTOMaTH4eCKUM BHECEHHEM HM3MEPEHHBIX IapaMeTpoB B COOCT-
BEHHOE MTPOTrPaMMHOE 00eCIieueHrnEe U ABTOMAaTHUYECKUM PacuEToM.

Tabnuua — [notHOCTH 0Opa3LoB

No Ne
o0p. 00p. 00p. 00p.

p, Kr/M> p, Kr/m> p, Kr/m> p, Kr/M> p, KI/M>

KO 1174 13,0 1406 21,0 869 30,0 1168 36,0 1106
K1 1049 14,0 1031 23,0 985 31,0 1033 37,0 1057
9,0 904 15,0 1367 24,0 994 32,0 1072 38,0 1079
10,0 1154 16,0 928 25,0 986 33,0 973 — —
111 1114 17,0 1003 26,0 1178 34,0 1159 - -
11,2 1004 18,0 891 27,0 815 39,0 999 - -
12,0 1236 19,0 904 28,0 1135 35,0 1076 - -

O06o03HaYeHHU: p— IUIOTHOCTh
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Puc. 6. Pactipeienenre mioTHOCTH IO TOJIIMHE 00pa3iia (paBHOMEPHOE)

AHanu3 MOKa3bIBA€T, YTO PACIPEACIICHHE IJIOTHOCTU MO TOJIIMHE 00pa3LoB
PABHOMEPHOE, UTO SIBJIICTCSl BAXKHBIM IKCIUTyaTallMOHHBIM Mpu3HakoMm. [Inanupyercs
MOJTYTIPOMBIIIUIEHHOE U3TOTOBJIIeHHE 00pasioB pazmepoM 500%500 MM Jisi UCTIONb-
30BaHUs B KauyeCTBE MOJUIOKKHU IOJI HAMOJIbHBIC MOKPATUsI U TOJY4YEHUs JeTajeit
oOyBU (B KadecTBe MOJYCTENbKH U 3aJHUKa). B maTtenTHOE BemoMcTBO PecmyOmmku
benapych nojana 3asBka Ha U300pETEHNE KOMITIO3UITMOHHOTO MaTepuaa.

Kpome toro, mosmydensl o0pasiisl TonmuHoi ot 10 10 12 MM paznuyHOro KOM-
MO3UIIMOHHOTO COCTaBa, KOTOPHIE MOTYT OBITh MCIIOJIH30BAaHbI B KAYE€CTBE TETION30-
JSIUOHHOTO MaTepuaia Mpu 00yCTPOMCTBE MEPErOPOJIOK B JKUIBIX M TEXHUYECKUX
MOMEIIECHHUSIX.
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BouakoBuu Asecss HukosiaeBHa — r1aBHBIN CIIELIUATIUCT YIIPABJICHUS BHEIIHE-
DKOHOMMYECKHUX CBS3EM U KOOPAMHALMU MOCTAaBOK HA BHYTPEHHUN PBIHOK KOHIIEpHA
«bemnecOymmpom», OTBETCTBEHHBIN CEKpeTaph TK BY 39
(E-mail: alesiavolkovich@gmail.com).

I'nazynoBa Maprapura I'enHagbeBHA — acriupaHT Kadeapbl TEXHOJIOTUHU JApe-
BECHBIX U IICJUTIOJIO3HBIX KOMITO3UIIMOHHBIX MaTtepuanoB Cankr-IletepOyprckoro ro-
CYIapCTBEHHOTO JecoTexHuueckoro yHuBepcutreta um. C.M. Kuposa, r. CaHkrt-
[MerepOypr. (E-mail: rita.mg.1212@yandex.ru).

I'opaeiiko CBeT/iaHa AJleKCAHAPOBHA — JOIICHT Kadeapbl XMMUYECKOHN Tepe-
paboTKu JpeBeCUHBI benopycckoro rocynapCTBEHHOTO TEXHOJOTUUECKOTO YHUBED-
curteTa, K.T.H., T. Munck. (E-mail: gordeiko@belstu.by).

I'paueB Amutpuii CepreeBuu - maructpanT rpymnnsl TJIK4-224-OM neco-
IPOMBIIIIEHHOTO (paKyapTeTa BOPOHEKCKOro rocy1apcTBEHHOIO JIECOTEXHUYECKOTO
yHuBepcuteta uM. [.d. Mopo3zoga, r. Boponex (E-mail: urokin60@mail.ru).

I'pomieB UBan MuxaiijioBuy — HauaJbHUK LIEHTPAJIbHOM 3aBOJCKOM iabopa-
topun OAO «ButeOckapesy, pyKoBoAUTENb (uiaraina Kapeapbl TEXHUUECKOTO Pery-
JUPOBaHMUsI M TOBapoBeleHUsT BHUTEOCKOro TIoCcydapCTBEHHOTO TEXHOJIOTHYECKOTO
YHMBEPCUTETA, K.T.H., A0LEHT, I. Buteock (E-mail: groshev.i@vitebskdrev.com).
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Joitnun FOpuii BnagmmupoBuu — renepansabiii gupekrop OAO «Butebcka-
pes», T. Buteock (E-mail: drev@vitebsk.by).

Jyoonesnosa Exarepuna BiagumupoBHa — no1eHT bemopycckoro rocyaaper-
BEHHOIO0  TEXHOJIOTUYECKOTO  YHMBEpCHTETa, K.T.H., JOLEHT, TI. MHUHCK
(E-mail: katedubodelova@tut.by).

EBcrurnees Inayapa UBanoBuu — npodeccop xadenpsl TEXHOIOTHH JIECOXU-
MUYECKUX MPOIYKTOB, XUMUU JpeBeCUHbI U OnoTexHosorun Cankr-IleTepOyprckoro
roCyJ1IapCTBEHHOTO JiecoTeXxHnueckoro yuusepcurera um. C.M. Kuposa, 1.X.H., ipo-
deccop, r. Cankr-Ilerepoypr (E-mail: edward_evst@mail.ru).

EpmoBa Anna CepreeBHa — acCHUCTEHT KadeIpbl TEXHOJOTHHU IEIUTFOJIO3HO-
OyMaXXHBIX MPOM3BOJICTB U MepepabOTKU MOJTUMEPOB Y PaIbCKOTO TOCYIaPCTBEHHOTO
JIECOTEXHUYECKOTo yHUBepcuTeTa, I. EkarepunOypr. (E-mail: ershovaas@m.usfeu.ru).

E¢umoBa Tarbsina BaagumupoBHa — JOLEHT Kadeapbl MEXaHUYECKOM TeX-
HOJIOTUHU JPEBECUHBI BOPOHEKCKOr0 TroCyAapCTBEHHOIO JIECOTEXHUYECKOTO YHUBEP-
curera uM. [.d. Mopo3oBa, K.T.H., A01eHT, I. Boponex (E-mail: pk.Ipf@mail.ru).

3amasuii Jleonna BurajabeBu4 — aciupaHT Kadeapbl TEXHOJIOTHH APEBECHBIX U
LEJUTIONO3HBIX KOMNO3UIMOHHBIX MarepuasioB CIIOIJITY wum. C.M. Kupona, T.
Canxkr-IlerepOypr. (E-mail: artistik98@mail.ru).

3axapenkoBa Mapusi FOpbeBHa — CTYJEHT Kadeaphl JPEBECHBIX U IEIITIOI03-
HBIX KOMIO3UIIMOHHBIX MaTtepuanoB CaHkT-IleTepOyprckoro rocynapcTBEHHOTO Jie-
COTEXHUYECKOTO YHUBEPCUTETA VM. CM. Kuposa
(E-mail: mariiazakharenkova@icloud.com).

HNBanoB Januna BanepbeBuu — o1ieHT Kadeapbl TEXHOJIOTUU JPEBECHBIX U
[EJUTIOJIO3HBIX KOMMO3UIIMOHHBIX MaTepuanioB Cankt-IlerepOyprckoro rocynapcrt-
BEHHOr0 JiecoTexHuueckoro yHupepcutera uM. C.M. Kuposa, k.T.H., T. CaHKT-
[MetepOypr (E-mail: ivanov.d.v.spb@yandex.ru).

Nmenko Tarbsina JleoHUI0BHA — JIEKaH JIECOMPOMBIIUICHHOTO (haKyIbTeTa
BopoHe)CKOro rocy1apCTBEHHOIO JIECOTEXHUYECKOTO yHHBepcuteTa um. [.d. Mo-
po30Ba, K.T.H., A01eHT, T. Boponex (E-mail: tl_ischenko@mail.ru).

Kapnymenko MaHa CrenaHoBHA — CTapIIvil penoaBarellb KaQeapbl TEXHU-
YEeCKOr0 PEryJIMPOBaHMs U TOBapOBeleHHs BUTEOCKOTO rocynapCTBEHHOTO TEXHOJIO-
TMYECKOTO YHUBEpCHUTETa, T. Buteock (E-mail: trt@vstu.by).

KanamnukoB Anekceil AsekceeBHY — TeXHOJIOT rpymibl komnanuii AO «Cro-
tekey, . Cankr-ITetepOypr (E-mail: a.kalashnikov@slotex.ru)

KoBaneBa Ouabra IlerpoBHa — foieHT Kadenpsl TEXHOJIOTHUU IPEBECHBIX H
IEJUTFOJIO3HBIX KOMMO3UIIMOHHBIX MaTepuanioB Cankt-IlerepOyprckoro rocymapcrt-
BEHHOTO JIECOTEXHUYECKOTO YHUBEpPCUTETa, K.T.H., noueHT, T. Cankrt-IlerepOypr
(E-mail: Ita_cbp@mail.ru).

JlarynoBuu dapbsi OuieroBHa — MarucTpanT Kadeapbl XMMUYECKOU mepepa-
00TKM JpeBecHHbl Benopycckoro rocyaapCTBEHHOrO TEXHOJOTMYECKOIO0 YHUBEPCH-
TeTa, I. MUHCK.
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JleonoBuu Anoib(dp AnyppueBuu — npodeccop Kadenpsl TEXHOJOTUH Ape-
BECHBIX U LEJUTIOJIO3HBIX KOMITO3UIIMOHHBIX MaTepuasioB CaHkT-IleTrepOyprckoro ro-
CYIapCTBEHHOTO JiecOTeXHUYecKoro yHusepcutreta um. C.M. Kuposa, n.T.H., mpo-
deccop, 3acmyxennbli npodeccop CIIOIJITY um. C.M. KupoBa, 3aciy>keHHBIN
nesitenb Hayku P, r. Cankr-ITerepOypr (E-mail: wood-plast@mail.ru).

Maxons Ajsiekcanapa HukosaeBHa — no1eHT Kadeapbl TEXHUUECKOTO PeryJsiu-
pPOBaHMSI U TOBAapOBENEHUS BUTEOCKOTO rOCYIapCTBEHHOTO TEXHOJOTHYECKOTO YHU-
BEpCHUTETA, K.T.H., . Buteock (E-mail: trt@vstu.by).

My3noBa Auiena JImutpueBHa — ctyaeHT kadenpsl JIT9 «Xumus wu
XUMUYECKHE TEXHOJIOTMM B JIECHOM KOMIUIEKCE» MBITUIIMHCKOTrO (uianaia
MOCKOBCKOr0 TOCYJIApCTBEHHOTO TEXHUYECKOro yHuBepcutera uMm. H.D. baymana,
r. Merramu (E-mail: muzlova.al@mail.ru).

Huxkudoposa IMoimna KOHCTAHTMHOBHA — MEHEIKEp IO IUIAHUPOBAHUIO
npousBonctea HPL, OOO «Cmorekc-U», 1. Cankr-Ilepepoypr (E-mail:
polina435@inbox.ru).

Huxonaitunk Upuna BiaaammupoBHa — crapiiuil npenojgaBaTesb Kadeapsl
XUMUYECKOM  mepepadOTKH  JApeBEeCHHBbl  belopycckoro  rocyaapcTBEHHOTO
TEXHOJIOTHYECKOTO YHHUBEPCHUTETA, K.T.H., T. MuHCK. (E-mail:

Nikolaichik_Irina@belstu.by)

PycakoB JImutrpuii CepreeBud — J0IEHT Kadeapbl TEXHOJIOTUN MATEpPUAJIOB,
KOHCTPYKITUN U COOpYX)eHUr u3 apeBecuHbl CaHkT-IleTepOyprckoro rocyaapcTBeH-
HOTO JIecOTeXHUYeCcKoro yHusepcurera uM. C.M. Kuposa, K.T.H., T01eHT, I. CaHKT-
[TetepOypr. (E-mail: dima-ru25@mail.ru).

CunoB Aprem /IMutpueBHY — acnupaHT Kadeapbl TEXHOJIOTMU MaTepuasosB,
KOHCTPYKLMIA U coopykeHuil u3 apeBecuHbl CaHkT-IleTepOyprckoro rocyaapcTBeH-
HOTO JecotexHuyeckoro ynupepcurera um. C.M. Kuposa, r. Cankr-IlerepOypr (E-

mail: tdp@spbftu.ru).

CoxouioBa Exatepuna I'eHHaabeBHA — TOLEHT Kaeapbl TEXHOJIOTMU MaTepua-
JIOB, KOHCTPYKIIMI U coopykeHul u3 apeecunbl CaHkT-IleTepOyprckoro rocynapcer-
BEHHOI'0 JIECOTEXHHYECKOro yHuBepcurera uM. C.M. KupoBa, K.T.H., JOLEHT, T.
Cankr-IlerepOypr (E-mail: nikitinaek@rambler.ru).

Crpeaxuna Copna EropoBna — cryaentka 1V kypca, kabenpst JIT9 «Xumus
U XMMHYECKHE TEXHOJOTMH B JIECHOM KOMIUIEKCE» MBITHIIMHCKOTO (uinana
MOCKOBCKOTO roCyJapCTBEHHOTO TE€XHUYeckoro yHuBepcutrera um. H.D. baymana,
r. Mertumu. (E-mail: strelkina.sonya@mail.ru).

Tapyrbko Koncrantun UropeBud — 3aMeCTUTENb HAYAIBHUKA LIEHTPAJIbHOU
3aBojickoii  maboparopun  OAO  «Butebckapes», r. Buredck  (E-mail:
zymmix@gmail.com).

IIBeTtkoB BsiuecaaB EdumoBuu — mpodeccop kabempsl JIT9 «Xumusa wu
XUMUYECKAE  TEXHOJOTMM B  JIECHOM  KOMIUIEKCe»  MBITUIIMHCKOTO  (bu
Mpertumuackoro  gumana  MOCKOBCKOTO — TOCYAapCTBEHHOTO — TEXHHYECKOTO

yauBepcuteta uM. H.D. baymana, n.1.1H., npodeccop, akanemuk PAEH, r. Mbitumm
(E-mail: natali-26.05@mail.ru).
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I[IBerkoBa Hartaabs HwukxosaeBHa — Benymuii wmxenep kadempsr JIT9
«XUMHS W XUMHYECKHE TEXHOJOTHH B JIECHOM KOMILUICKCE» MBITHIIIMHCKOTO
¢umrana MpITHIIMHCKOTO (hrjiraza MOCKOBCKOTO TOCYIapCTBEHHOTO TEXHUYECKOTO
yauBepcutera uM. H.D. baymana, r. Merrummu. (E-mail: natali-26.05@mail.ru).

Yyouncknii Anaroauii HukosaeBu4 — npodeccop xkadeapbl TEXHOIOTHH Ma-
TE€pUAJIOB, KOHCTPYKLMI U coopykeHHil u3 apeBecuHbl CaHkT-IleTepOyprckoro ro-
CYJapCTBEHHOT'O JiecoTexHnyeckoro yHusepcurera uMm. C.M. Kuposa, A.T.H., mpo-
deccop, . Cankr-IlerepOypr. (E-mail: a.n.chubinsky@gmail.com).

IManamoB Anekcanap IlerpoBuu — reHepanbHbli  nupektop  AO
«BHUUPEB», k.1.H., r. banabanoso (E-mail: vniidrev@mail.ru)

IlesjoymoB Anjapeii BajieHTHHOBUY — 3aBeAyIOMMA Kapeapoll TEXHOJIOTHH
JIPEBECHBIX U IEJUTIOJIO3HBIX KOMITO3UIIMOHHBIX MaTepuanoB Cankr-IlerepOyprckoro
rOCyAapCTBEHHOTI0 JiecoTexHU4yeckoro ynupepcurera uM. C.M. Kuposa, n.T.H., T.
Cankr-IlerepOypr (E-mail: wood-plast@mail.ru).

IMumakoB EBrenmnii IlaBiaoBuY — crapuivii HaAy4HBIM COTPYAHHUK KadeIpsl
XUMHUYECKON TepepabOTKu JpeBECUHBI beropyccKkoro rocynapcTBEHHOTO TEXHOJIO-
T'MYCCKUI YHUBEpPCHUTETA, K.T.H., T. Munck. (E-mail: eshishakov@mail.ru)

IlesakoBa Oabra IlaBnoBHa — noueHT kadeapel JIT9 «Xumus u xumuyeckue
TEXHOJIOTHH B JIECHOM KOMIUIEKCE» MBITUIIMHCKOTO (hrimana MbITUIIMHCKOTO (u-
nrana MOCKOBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO yHUBepcurera uM. H.O. bay-
MaHa, K.T.H., To1eHT, r. Mertumm. (E-mail: helga35781@yandex.ru).
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