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HOAbOP MAKETA MATEPHAJIOB AJA
N3TOTOBJJEHUA BOI[O3AIHI/ITHOI71
CIHOPTUBHOM DKUIIUPOBKH
JIaooea A.C., acc., Ilankesuu /I.K., unoic.
Bumebckuii cocyoapcmeennblii mexnonocuueckull yHugepcumen,
2. Bumebck, Pecnybnuxka benapyce

Knrouessie ciioBa: MeMOpaHHBIE MaTepHalibl, HEONIPEH, BOAO3AIINTHAS SKUITHPOBKA.

Pedepar. B xode pabomsi b6bi10 npogedeHo ucciedosanue pviHKa 60003AUUMHOU IKUNUPOBKU
0Jis 2peOHbIX 8UO08 CHOPIMA U MAMEPUALO8 OJIsl ee U320MOBIEHUS, d MAKIHCE NPOBEOeHbl UCNbIMA-
HUSL UMEIOWUXCS 8 NPooadce MAmepuanos OJis U320MOGNeHUs 3auWUumHOU IKUnuUposku. JIyuwas
60003AUWUMHAS FIKUNUPOBKA HA OAHHBITL MOMEHM U320MABIUBAEMCS U3 MEMOPAHHBIX MAMEPUALO8
u Heonpena. Ha ocnosanuu ucnvimanuii 6v6iiu no00Opansbl naKemsl Mamepuaiog 0Js npou3goo-
cmea moodeneil hapmyKka 60003awumHo20 Ha 6auoapy, pyKkasuy 6atloapoYHuKa u 60003AWUMHbBLX
baxun.

CoBpeMeHHBIE IPOU3BOTUTENN OJICXK/BI IS CIIOPTA U aKTHBHOTO OT/IbIXa MCIOJB3YIOT B Kade-
CTBE MaTepUAIOB BEPXd BOJO3AIMUTHON SKUIUPOBKU MeMOpaHHbIE MaTepuaibl U HeonpeH. Cpenn
KpPYNHBIX npeanpustuil Pecnybnukn benapych, BBITyCKalONNX CIIOPTUBHYIO OJIEXKIY, U3BECTHBI
00O "unamo IIporpam” (r. Fpoxno), OAO «Cnassinka» (r. boopyiick), OO0 «Jlacka CriopT» (T.
Mutck), OOO «Crapt JITI» (r. I'my6okoe) u T.1., OJHAKO MPOU3BOJICTBO BOIO3AIIUTHOM IKITH-
POBKHM M3 HEOIPEHA U MEMOpaHHBIX MaTepHalIOB HAa HUX He Hajla)keHO. B HacTodmee BpeMs Takas
olleXKa 3aKymnaercs 3a pyoexoMm, 100 M3roTaBIMBAETCS Ha 3aKa3 N0 MHAWBUAYAIbHBIM pazMepam
crioprcMeHa. [loTpeOHOCTh B CIIOPTUBHOM BOJO3AIMTHON SKUMUPOBKE OOYCIOBIIEHA TEM, YTO
rpeOHbIE BUJBI CTIOPTA SBISIFOTCS] IPUOPUTETHBIMH, OJTHUMH W3 CAMBIX MACCOBBIX M MOCTYTATEIh-
HO Pa3BHBAIOLIMXCSI BUAOB criopta B Pecrybmuke benapyce.

BBumy BBICOKOW pPHIHOYHON CTOMMOCTH 3alIUTHON IKUIHPOBKH WMIIOPTHOTO IMPOW3BOCTBA,
JIOCTaTOYHO MIMPOKOTO PHIHKA COBITA M TEHACHIINH MMITOPTO3aMEIIeHHs B CTPaHe, HCCIIEeIOBaHNE
MaKeTa MaTepHasoB JJIsl M3TOTOBJIEHUS BOJO3AIIUTHON SKHUIIMPOBKH JJIS CIIOPTCMEHOB SIBISETCS
aKTyanbHOU TeMoH. Llenbto nanHo# paboThl SBISUICS OAOOP NMaKeTa MaTepHaIoB AJsl BOJO3ALIHT-
HOW SKUTTUPOBKH OaiTapOYHUKA.

OnuH n3 BaXKHEUITHX (aKTOPOB, 0OCCIICUNBAIOIINX KA9€CTBO CITOPTHUBHOU OZCHKIIBI — CBOMCTBA
MaTepualioB, MPUMEHAEMBIX IIPHU €€ U3TOTOBJIECHUU. JIBUraTenbHas aKTUBHOCTH YEIOBEKa MPHUBO-
IUT K 00pa3oBaHUIO Teruia U Biaaru. Ofexaa B TAKOM cilydae SBJSeTcs 0apbepoM, 3allUIaroIiM
OT HeOJarompusATHBIX BHEIIHWX BO3JEHCTBHNA, W CPEICTBOM PETyIHMPOBAHUS TpoIlecca TEIUio- U
BJIarooOMeHa MeXIy TeJOM M OKpyxKaromiel cpenoi. Llenp mpousBoxuTeneir ogexnsl — odecrie-
YUTh yJAJ€HUE JIMIIHEN BJIaru U MOAJEP’KaTh PaBHOBECHOE COCTOSTHHE MUKPOKJIMMATa MOJ CIOs-
MU OJI€XK/Ibl, HE TOIYCTUTh MEPEOXIAXKIACHNS 1 HAMOKAHH TeJla, TOIep>KUBast BRICOKHI YPOBEHb
kompopTa crnoprcMeHa. K BOJ03alUTHON SKUMUPOBKE OaiiapoyHKKa, 00CCICUUBAIOIICH KOM-
($hOpTHYIO TPEHHUPOBOUHYIO AEATENLHOCTD, OTHOCST CIEAYyIOIUe IpeaMeTsl: GapTyk Ha Oaiigapky,
pyKaBHUIbI OaliapoyHrKka (Ha BECI0) U BOJO3ANIMTHBIE Oaxuibl. MeMOpaHHBIH MaTepral UCTIOJb-
3yeTcsl B Ka4eCTBE Marepuaja BepXa U 3all{IIaeT HIKHIE CIIOW SKUIHPOBKHU U TEJIO CIIOPTCMEHA
OT HAMOKaHH$, BBIBOJIS HApYXKy TOT U MO3BOJISIS KOXKe JbIaTh. HeollpeH MpuMeHSIOT B Ka4eCTBe
MOJIKIIA/IKK KaK MaTephall, BIUTHIBAIOIIAN BIAry, oOJIaJaroIlnii HECMUHAEMOCThIO, MSTKOCTHIO,
3alUIIAIONINM OT 1IapalliH, HE BbI3BIBAIOIINN aJIJIEPTUUECKUX TOBPEKICHUH.

B cooTBeTcTBHM ¢ Ha3Hau€HHMEM MaTEpHAIOB B 3aJaud HCCIEIOBAHHS BKIIOUEHBI CIETYIONINE
MTyHKTBHI:

— HCCIEIOBAaHHE CTPYKTYpBl MaTepHAaJIOB,;

— HCCIIE0BaHHE MPOYHOCTH MAaTEPUANIOB BEpXa U MOAKIAAKHY;

— HCCIeI0OBaHUE BOJAOHEIPOHULIAEMOCTH MEMOPAaHHBIX MaTEePUaOB,;

— HCCcIe0BaHUE MAapONPOHUIIAEMOCTH MEMOPAHHBIX MaTEPHAJIOB,

— HCCIeOBAHUE BIATOMOMIONICHHUS MATEPHUATIOB MOAKIAAKY (HEOMPEHa).
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B uccre[oBaHUSIX TPUHSITH yYacTHE IECTh apTUKYJIOB MEMOpPAHHBIX MATepPHAJIOB U JBa apTH-
KyJia TPUKOTAXXHOTO IIOJIOTHA «HEOMpeH». B rtabmuiax 1 u 2 mpejacTaBieHa XapaKTEPHCTHKA
CTPYKTYPbI MATEPHAJIOB.

ITyTeM MmoWcKa ¥ aHaIW3a JUTEPATYPHl BEIOPAHBI ONTHMAIBHEIE METOJBI M CPEACTBA MCCIIE0-
BaHMs MaTEPUANOB MO KPUTEPHUSAM MPOCTOTHI HUCCIACTIOBAHUM, TOUHOCTH PE3YJILTATOB U HATHYHS
HeoOxouMoro obopyoBanus [1, 2].

Tabnuna 1 — 'eomeTpryeckre CBOHCTBA U CHIPhEBOM COCTaB MEMOpPAHHBIX MaTEpPUAJIOB

IToBepx-
Komu- Crpana
TomnmuHa, HOCTHas ITepemue-
Howmep YECTBO CocraB MIPOU3BO-
CIIOCE MM nno:;li\;)cn, TEeHHE JTelD
1 TexcTuiab 0,18 134
) —TIIA, TTonorus- Ultrex,
2 MeMmOpaHa 0,18 114 HOE Kopes
=11y
TekcTuib
- 1193, TTonoTHs- Aquatex,
8 2 MeMOpaHa 0,17 95 HOE Kopes
=10
TexkcTmib Tlonoras-
4 55 - TIA, 0.18 109 HOE Taslan,
! MeMOpaHa Komb6unu- Kopes
5 -1y 0,19 115 pO-BaHHOE
TexcTunb hief
- 11D, Kymupuast | Sportchie
6 3 MeMOpaHa 0.5 164 riaab R, Kanana
Iy
Tabmuma 2 — 'eomeTpruecKkre CBOWCTBA M CHIPEBOM COCTAB TMOJIKIIAIOYHBIX MaTepHUAIOB
IToBepx-
Kon- HOCTHas
Howmep o6pasia BO Cocras T{%ﬂlﬁﬁ' TJIOT-
CJI0eB ' HOCTb,
r/m
IloaxnamoyHbpId MaTepUall
«HEompeH» 00pa- TpuKoTaX CI0KHOTO NEPETIICTCHUS —
3enNel 2 HHUTPOH 1,63 293
OCHOBHOW MaTepuait — HUTPOH,
«HEeomnpeH» o0pa- [Ipoknano4HbIil MaTepuan — NEHOMO-
3enNe2 3 JNYpETaH, 1,98 463
IToaxnai0uHbBIA MaTEpUAJI - BUCKO3a

Ha pucynke 1 mpencraBieHbl HaHHBIE O pe3yibTaTaX HCCIEIOBAHUS 0Opa3loOB B BUIE TMCTO-
rpaMMmbl. [Ijis u3rotoBieHus (apTyka BOO3ALIUTHOIO Ha Oaljapky W PyKaBull OalgapOovHHKA
ObU1 BRIOpaH MaTepuan Nel, Tak Kak MpH HEBBICOKOM YPOBHE OTHOCHUTEIIBHOM BOJIOHETIPOHUIIAC-
MOCTH OH 00JaJaeT BBICOKMMH MOKa3aTeNsIMU MapONpOHHUIIAEMOCTH, TPOYHOCTH, a TAK)KE CHUT-
HaJBHOM OKpackoi. [l M3rOTOBJICHHS BOJO3AINUTHBIX Oaxui OalgapouHuKa ObLTH BEIOpaHBI 00-
paser; Ne6, Onaromaps MOBBIIIIEHHBIM [TOKA3aTENIIM OTHOCUTEILHOW MPOYHOCTH U BOJIOHEIIPOHUIA-
€MOCTH.
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B OTHOCKTEALHEA Pas PEIBHEA Harpy3 Ka B 0THOCKMTEARHEA BOAOHENpOHMUEENOCTE

OTHOCHTEAEHOE YOAMHEHME NPM Pa3 PEEE B OTHOCHTEAEHSA N3pONPIHKLEEMOCTE

Pucynok 1 — ['mcrorpamma cBOWCTB MaTepHaioB SKUITHPOBKU
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B Tabnuue 3 mpencraBieHbl pe3yabTaThl UCTIBITAHKS Ha BIIAroIorIIoNIeHHe HeompeHa. Ha oc-
HOBaHUM MHUKPOCKONHUH 00pa3oB MaTepHaia 10 TOPrOBBIM Ha3BAHHEM «HEOIPEH» MOXKHO CJie-
JIaTh BBIBOJ, YTO 00a MarepHala He SBJISIOTCS HEONPEHOM, a IPECTaBIAIOT U3 ceds: obpazer Nel
— JIBYXCIIOMHBIA TPUKOTaX CIJIOXHOTO TMeperuieTeHus, oopaser No2 — TpexcIOMHOE TPUKOTAXKHOE
KOMIUIEKCHOE MOJIOTHO. OHAKO, UCTIBITAHUS TIOKa3aJli, YTO JAaHHbIE MAaTePHUAIIbl TAKKE SBISIOTCS
IMPUTOAHBIMH IJI U3TOTOBJICHHUA BOI[O3aIIII/ITHOI‘/‘I OKHIINPOBKH.

Ta6n1/1ua 3- Pe3ynLTaTLI HCIBITAaHUI HCOIIPCHA Ha BJIArOMOIJIOMICHHUC

Ne i/t ‘ m - m r B, %
O6pa3zery Nol
1 0,469 1,128 140,51
2 0,451 1,049 132,59
3 0,460 1,087 136,30
Cpennee 136,47
O6pa3ery No2
1 0,742 1,865 151,35
2 0,746 1,851 148,12
3 0,758 1,908 151,71
Cpennee 150,39

Ob6pazen; Ne 2 umeet Ooubliiee BIAronorionieHHe Mo CpaBHEHHIo ¢ 00pasznoM Nel, uTto MoxkeT
OBITH 00YCIIOBIICHO OOJBIICH TOJIIIMHON M OPUCTOM CTPYKTYpoi. Mcxons u3 cTpyKTypsl 0Opasia
Ne2, a IMEHHO MTOPUCTON TICHOMOJUYPETAHOBOM MTPOCIIONKH, TPEXCIOHHOCTH M OOJIBIIICH TOIIIUHBI
— 3TOT o0pa3er] MOKHO PEKOMEHIOBATh IS MICTIONL30BAaHUS TPH 0oJiee HU3KUX TeMITepaTypax.
Ero ucrons3oBaHre CTaHOBHUTCS BO3MOXHBIM BBUAY TOTO, YTO B NMPOCKTUPYEMBIX H3JCTHAX OH
SIBIIICTCS TOAKIJIAJIOYHBIM MaTePHAIOM,; M MOXKET UTPaTh POJIb YTEILIUTENS. 3alUTy OT Biaru Oy-
IyT o0ecrieunBaTh MeMOpaHHbIE MaTepHaIIbL.

Ha ocHoBanWYM HCIIBITAaHUM OBUIM TTOTOOPAHBI TTAKETH MAaTEPHAIIOB ISl TPOU3BOICTBA MOJIEICH
(hapTyka BOAO3alIMTHOTO Ha OalmapKy, pyKaBuIl OaliJapOYHrKa U BOAO3aIIUTHEIX Oaxui. [Togbop
MaKkeTa MaTepHalIOB OOSCIICUYUT XOPOIIUN BHEIIHUN BUJ W3ACIUH, YA00CTBO B TPEHUPOBKAX, He-
00X0IMMYI0 BOJOHETIPOHHUIIAEMOCTb, TEIIION30JISAIINI0, N3HOCOCTOUKOCTE.
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NPEJMETHBIH OPHAMEHT B HHTEPBEPHBIX
TKAHAX 3AITAJHOU EBPOIIBI " AMEPUKHU B
50-e TOABbI XX CTOJETHUA

Mopo3zoea E.B., ooy., k.uck., Illepoaxosa A.B., cm.npen., K.uck.
Poccuiickuii cocyoapcmeennwiii ynusepcumem um. A.H Kocvleuna
(PI'Y um. A.H. Kocvleuna), 2. Mockea, Poccuiickas ghedepayus

KiroueBble ciioBa: MpeaMETHBIH OPHAMEHT, N300pakeHHs OBITOBBIX INPEIMETOB, TEKCTHIIb C
HeYaTHBIM PUCYHKOM, JICKOPAaTUBHOCTB, (DyHKIIMOHAIBHOCTD, CeTYaTasi CTpyKTypa, HHTEPhEp.

Pedepar. B cmamve paccmompensi 0CHOGHbIE NPUYUHbL NOAGIEHUS U PACHPOCMPAHEHUs MOMU-
606 DLIMOBLIX NPEOMEMO8 8 NeUAMHbIX MKAHAX 051 uHmepvepa 8 3anaduoi Eepone Amepuxe 6
50-x 2o0ax XX cmonemus.
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