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OBLASA XAPAKTEPUCTHKA PABOTBI

AKTya/lbHOCTh TeMbl HCC/EJOBAHHH ONpelesieTcs TeM, YTO B Npolecce
SKCIUIyaTaluu Opyauii peifonoBcTBa pbIGONOBHBIE TeKCTHUIbHBIE MaTepHalbl
HOJBEpPraTcs BO3AEHCTBHIO MHOTOKPATHEIX IIepeMeHHBIX HANpsKeHWH, B
pesynbTaTe 4ero TeXHHYECKHEe CBOHWCTBA DPBIDONOBHBLIX MATEPHANOB 3HAYHTENBHO
YXyOWaTCes, BIIOTE [0 PpaspylleHHs opyaus nosa. Tak, mo panHeiMm OO0
«®uweprnr Cepeuc» u KPK «Pribdnor-@opy», npu paboTe B NPOMBICIOBBIX
paitonax CeBepHoil ATNaHTHKH B pe3ylbTaTe W3HOCA CPOK CIYXOBI NMeNard¥ecKHX
TpPaJioB BMECTO MJIaHUPYEMEIX 4 NeT JKCayaTalMi cokpamaercs 10 3 net, a JOHHBIX
TpainoB ¢ 3 set Ao 1,5, TO ecTh CPOK 3KCIIyaTaly TPATOB cOKpamaeTcs Ha 25 % H
50 % coorBercTBeHHO. Kak rnokaskiBaeT MpaKTHKa, opyaus pelGonoBcTBa B
OCHOBHOM [IOJBEPIKEHBI BO3JACHCTBHIO MEXaHHYECKOro H3Hoca. B ceAsnm ¢ sTumM
HeoDXOIUMO ONpeJeNuTE CBA3EL MeXIy CTeleHBIO H3HOCa PRIOOTOBHAIX HUTEBHAHBIX
MarepuanoB W (AaKTOpaMH MEeXaHWYEeCKOTO M3HOCA, HTO M03BOAMT Oosee
KayecTBeHHO OTOHMpaTh pEIOOTIOBHEIC HHTEBHAHBIE MAaTepHaNsl [pPH [OCTpoHKe
opyaMit peIGONOBCTEA M ONPENenaTh YCTONYHBOCTE K H2HOCOCTOHKOCTH, Kak
COCTABJIAIONINK, TaK ¥ Opyaus peibonoeeTBa B TenoM. IMomyueHHBIE pe3yneTaTsl
OLIEHKH H3HOCOCTOMKOCTH PbIOOIOBHBIX HUTEBH/HBIX MaTEPHAIIOB MOTYT TIOCIIYXHTh
OCHOBOH JIA CO3JAHHMA HOPMATHBHO-TeXHM4eckoll ©0asel Mo oNpeneneHHIO
JONITOBEYHOCTH ¥ paboTOCMOCOGHOCTH opyauit ppIDONOBCTBA ¢ YUETOM YCTOBHI HX
IKCTYyaTaluH.

Crenenn pazpaboTaHHOCTH Tembl. B HacTosllee BpeMs B OTEUESCTBEHHOM
CeTeCHACTHOH NMPOMEBIIIIEHHOCTH He CYINEeCTBYeT YHCIeHHBIX 3HA4CHHH U METONOB
OLEHKH MapaMeTpoB H3HOCOCTOHKOCTH PHIOOJIOBHEIX HHTEBHJIHBIX MarepHaios. B
TOMe BpeMs 3apy0eKHble POM3BOAHTENH MCIIONB3YIOT TAKYI0 XapaKTepPHCTHKY, Kak
CONpOTHBJIEHHe abpasHBHOMY TPEHHIO, YTO MNO3BO/SET OCYIUECTBIATE Oonee
KavdecTBEHHHBIH O0TOOp MaTepHaloB, C YHYeTOM YCIOBHH 3KCIUIyaTalldd oOpyIHH
peiGonoBeTBa. MccneqoBaHMAMH TO W3YYEHHMID MPOLECCOB M3HOCA HHTEBHIHBIX
MarepuaioB OT BO3JeicTBHA abpasMBHOTO TPEeHHS H LUKIMYecKHX HArpy>KeHHH
sanumanucek. KO.A. Msnankun, A.M. Manaxun, M. A. Kosnosa, B.H. Mensnukos,
Pozenwteitn M.M., T.H. Kykun, A.H. Conosses, [".A. ['opoxogckuii 0 T.Z. ogHaKo
BBHIY OTCYTCTBHS  3KCIepHMEHTambHOro ob6opynoBaHHMs M MeTOJOJIOTHH
HCCeJ0BAHKMH pe3yNbTaThl HE HMEH MPaKTHYECKOro 3HaYeHHS.

l.l,e.lm H 3ajaYyd HccJleloBaHMA. Llenmo BEITIOJTHEHHBIX  MCCIELOBAHUIHA
ABNAeTCA paspaﬁo‘r[{a MeTOIOB fil{CﬂepI{MeHI‘aﬂbHﬂﬁ OLEHKH H3HOCOCTOHKOCTH
pb[60.TIOBHb[X TEKCTHIIBHBIX MATEpPHANOB, B YaCTHOCTH pb[GOJTDBHbl'X HHTOK H



CeTEeNnoI0TeH W3 HHUX OT BO3IeHCTBHA (aKTOpPOB, 00YCIaBIHBAOLIKMX MeXaHUYECKUi
H3HOC OpYAMi peIGONOBCTEA.

Jlns peanuzanuy mocTapieHHOH Ienud HeobGXoMUMO GBITO PELINTE CliefylolHe
3aa4m:

- NMPOBECTH aHANHM3 BMJ0OB H3HOCZ PbIOOJIOBHBIX HHTEBHIHLIX MaTEPHANOB, U
Ofpe/IeNUTL OCHOBHbIE HATNPAB/ICHHUA MCCIEI0BAHMS;

- paspaforare OKcmepuMeHTa/bHOe 00OpyaoBaHMe  ANd  MPOBEJEHHUA
HCCIeNOBaHUH;

- mpoBecTH 0TOOP M IKCMEPTH3Y MCCaeayeMbIX 00pasios;

- npoBectd 0100op M oBocHOBaHHE (HAKTOPOB OOYCIABMUBAIOLIMX peanbHEIE
YCIOBHS SKCIULYaTaLHK OPY M PeIOONOBCTRA;

- JKCNIepPHMEHTANBHO ONpEJENHTh XapakTep 3aBUCHMOCTEH BEIHYMHEI
OCTaTOYHOH NPOYHOCTH M CTENEHH MOTEPH MPOYHOCTH PBIOOAOBHBIX HHTEBHIHBIX
MaTepHanoB OT (JAKTOPOB MEXaHMYECKOTo H3HOCA, C YYeTOM pEalbBHBIX YCIOBHH
3KCIUIyaTallH opyAuil ppiGOIoBCTRa;

- OIEHHTH IPUOPHTET BIMAHUA MCC/EAyeMbIX (PAKTOPOB Ha CTElEeHb NOTEPH
MPOUHOCTH PBHIDONOBHBIX HMTCBUAHBIX MAaTepHafoB TNpu: abpa3uBHOM TPEHHH,
LHKJIHYECKHMX HarpyKeHUIX M HX COBMECTHOM BO3JEHCTBHH,

- paspaboraTh MeTOABl OLUEHKH H3HOCOCTOHKOCTH PHIGONIOBHBIX HHTEBUIHBIX
MaTepHaltos, MPH BO3AEHCTBHH: aDPasHBHOrO TPeHHMsA, UMKIHYECKHX HATPYKEHUH H
MX COBMCCTHOM BO3JIEHCTBHM,

- 3KCIEPUMEHTANBHO ONpEefeNuTh YHCIEHHBIE 3HA4YEeHMA  MOKasaTens
COTPOTHBIEHA abpasMBHOMY H3HOCY IS PHIGOJIOBHBIX BEPEBOK H3 CMECOBBIX
BOJMIOKOH, ¢ Lenbio anpofaunu paspaboTaHHOTO MeTOAA HCCEA0BaHMs IO OLEHKE
H3HOCOCTONKOCTH PEIGONIOBHBIX HHTEBUIHBIX MaTepHaNoB OT abpa3HBHOrO TPEeHMs;

- MpOBECTH OHEHKY MONYYeHHBIX pe3yNbTaTOB, € leNbio  BhIPabOTKH
peKOMeHJIALUH IS UX MPaKTHYECKOro NPHMEHEHHA.

Hay4Hasi HOBH3Ha patoTel 3aK/110YAeTCs B TOM, 4TO BliepBbIe:

- YyCcraHOBNeHa 3aBHCHMOCTE BEIWYHMHBI 0CTaTO4HOMN NpoYHOCTH H CTEMNEHH
noTepdH MNpOUHOCTH [JI:I60.TIDBHI-:1X HHUTEBHJIHBIX MaTepHalOE OT d;»amopos,
OﬁyCﬂaEﬂHBal{)mHX MeXaHHYeCcKHH U3HOC;

# pmpaﬁoTaltm METodbl OLEHKH M3HOCOCTOHKOCTH pblGO.I'IOBHb[X HHUTCBUIHBIX
MaTepHANOB IPH BO3AeHCTBHM: aDpa3UBHOrO TPEHMS, UMKIMYECKHX HArPYXeHHH H
HX COBMECTHOTO BO3/ICHCTBHA;

- paspaboTaHo 3KcepHMeHTansHOe 00OpYNOBaHHE, MMO3BO/AIOLICE MPOBOANTHL
HUCTBITAHAA TIO MCCNEIOBAHHIO MEXaHH4YeCKOro H3HOCa pHGOﬂOBHb]X HHTEBHAHBIX
MaTepHaNOB,



= NONY4YeHBEL YHCMACHHBIC 3HAYCHHA NOKa3aTend CONpPOTHBACHHA aﬁpasuauomy
H3IHOCY ans pbl60J’IOBH LIX BEPEBOK M3 CMECOBBIX BOJIOKOH.

Teopernyeckass 3HAYHMOCTL paboTsl 3aKMOYaeTcs B BO3MOMKHOCTH
MONy4YeHUs] YHCIEHHOH OLUEHKM W3HOCOCTOMKOCTH pPbIOONIOBHBIX HHTEBUIHBIX
MATEpPHAIOB OT BO3AEHCTBHSA MEXAHHYECKOr0 H3HOCA, KOTOpas HOSTKHA YUUTHIBATHCS
NpH BbIOOpe PHIOONOBHBIX MATEPHAlOB Ha CTAJWM TMPOCKTHPOBAHHS OpPYIHH
poibonoscTea.

IlpakTHueckan 3HAYAMOCTL paboTel  3aKIIOYAETCA B BO3MOXKHOCTH
HCTIO/IB30BAHHUA pe3yNbTaToB, MOAyYeHHBIX B paboTe NpH BeIGope PBIGOTOBHBIX
HHUTEBH/HbIX MAaTEPHAJIOB, TPHMEHACMBIX MpPH pa3paboTke HOBLIX KOHCTPYKLMH
opymuit peidoNoBcTBa, a Talke oOleHKe paBoTocHOCOOHOCTH M [AONTOBEYHOCTH
opyaui peID0NIOBCTBA ¢ YIeTOM YCTOBHH HX paboTEL

MeToasl HeeneaoBaHus. [ JOCTHKCHHA NIOCTABICHHOMH LIEH HPUMCHAIUCE:

- DKCTIEpHMEHTANBHEIE METOOBl C HATYPHBIMH DHIOONOBHEIMH HHTEBHIHBIMH
MaTepHATaMH;

- MareMaTHuYeCKHe MEeTOo]bl TUIAHHPOBAHWS JKCIEPHMEHTa W OLEHKH
3HAYHMOCTH BIMAHUA aKTOPOB.

[Mono:xen Hfl, BBIHOCHMEIE HA 3alIHTY:

- METOABl 3KCMECPHMEHTalbHOH OLCHKH HM3HOCOCTOHKOCTH pPBIGONOBHBIX
TEKCTH/IBHBIX MaTepHalloB OT BO3AEHCTBHA MeXaHH4YecKoro w3Hoca (abpasuBHoe
TpeHHE, UHKIHYECKHE HATPYKeHHA H HX COBMECTHOE BDB,}IEFICTBHE);

=  OJKCNMEPHMECHTANBHBIE OAaHHBIE, CBHIETEILCTBYIOLIHE 0 aleKBATHOCTH
MNpeanaraeMoro IKCNEepHMEHTANBHOTO 060py1]OBaHHﬂ H METONOB
DKCllEpHMEHTaJ'[bHOﬁ OLEHKH HM3HOCOCTOHKOCTH phlGOHOBthx HHTEBHIHBIX
MaTepHaloB OT Bo3JefCcTBUA MeXaHHYecKoro H3HoCa;

= JKCOEPHMEHTANIBHBIC 3ABMCHMOCTH MO ONPEOENeHHK) BENMHYHHbI OCTATOYHOH
[pO4HOCTH H CTEINEHH IIOTEPH [IPOHHOCTH phlﬁOJ'lOBHb[X HHUTEBHAHBIX MaTEepPHAIOB OT
BIHSAIOIHX (PaKTOPOB.

CreneHb /[0CTOBEPHOCTH H anpobanus pe3yabTaTtoB. JlOCTOBEpHOCTHL
pe3ylbTarToB MCC/EN0BaHHS [OATBEPkKIAeTCS TeM, 4T0o pa3paboTaHHbBle METOJBI
IKCHepUMEHTANBHON  OLEHKH CTelleHH H3HOoca pRIOONOBHEIX — HHUTEBHAHBIX
MaTEPHANOB OT HCCheAyeMbiX (AaKTOpOB MO3BOMAMAM MOAYYHTE 3aBHCHMOCTH,
OMHCHIBAIOIINE IAHHEIH Mpollece, ¢ TOYHOCTRIO pacHeTa Gonee 95 %.

OcHOBHBIE PE3YNLTATEl H NONOKEHHA AHCCEPTAUMHM €KEroJHO NOKNaAbIBAIHCh
Ha pacllMpeHHBIX 3acefJaHMAX Kadedpsl [pOMEIIITEHHOTO  phIOOIOBCTRA,
npeactaBnsauce Ha V, VI MexnayHnapoaHoit Hay4Hoit KoHdepenuuun «Mopckas



TeXHHKAa M TeXHonoruu. be3zomacHocTs Mopckod WHaycTpuw» (Kanunumurpan,
2017,2018 r.), I HauuonaneHoit Hay4HO-TexHWueckodt  KoHDepeHUHH
«HMunoBauwonHoe pasBuTHe pPLIOHOH OTpacmM B  KOHTeKcTe obecreueHus
MpOJOBOILCTBEHHOH  Oe30macHOCTH Poccuiickoii Denepaunn»  (3a04Hasn)
(Bnagueoctok, 2018 r.).

Hccnenosanus OpoBoiMiuck B pamkax rocbwomkernsix HMP  kadenper
npomeiiuterdoro peibonosersa ®IBOY BO «KI'TY», rpanrta Ha epinonnenue HAP
ot PoHaa coneHcTBHA HHHOBALIHAM.

PaspafoTaHHble MeTObI arpOOMPOBAHbI B MPOM3BOACTBEHHLIX yenosuax 000
«Konuenr JITHO», 4To MOATBEpIKAEHO aKTOM BHEAPEHHsA. YCTAHOBIEHO, YTO
npUMeHeHHe 3KCIIepAMeHTATEHOT0 06opynoBaHus H pa3paboTaHHEIX METONOB UMEET
NpaKTHYECKOe 73HAYeHHe Uil OoJjiee  KayecTBeHHOro oTbopa  phiBONIOBHBIX
TeKCTHIBHEIX MATEPHANOB C Y4eTOM YCJIOBHH H PEXKHMOB HX 3KCILTYaTalHH.

OcHOBHBIE pe3yNbTAaThl BLIMONHEHHLIX HCclefoBaHui OblmM BHEApEHE B
obpaszosarensHbiit nponecc CI'BOY BO «KI'TY» mo HanpaBneHMAM HOArOTOBKH
Gakanaspoe 35.03.09 [IlpomeiunenHoe peibonoBCTBO, MarucTpos  35.04.08
[TpombllivieHHOe pbIOOTOBCTBO B KypcaxX OHCUHMINHH [0 KOHCTPYHPOBAHHI H
IPOEKTHPOBAHUIO OPYIHH NoBa.

JInunoe ydacrue asropa. B 2016-2019 rr. apTopoM chopMynHpoBaHbL LIEIH
Y 3a/1a4M MccrenoBaHus, pa3paboTaHo IKCIEPHMENTANEHOE 000pyAOBaHHE, NONYYEH
[AaTeHT Ha 3JKCIepHMEeHTANBHYIO YCTAHOBKY IO OMNpeJeNeHHI0 COMPOTHBIIEHHA
abpasMBHOMY TPEHHIO pPHIOONOBHBIX HHTEBHIHbIX MAaTEpPHAOB, [IPOBEJIEHBI
SKCTIEPUMEHTANBHBIE  MCClle[oBaHMs, oOpaboTansl H  OpoaHalH3HPOBaHEL
MONYyY€eHHBIE  DKCMEPHMEHTAIBHBIE  JaHHBIE, TOJATOTOBIEHBI  MaTepHanbl K
MpefCTABMECHUIO HAa HAYYHBIX KOH(epeHUHAX M [N OMyONHKOBaHHA B OTKPBITOMH
TMeyvaTH.

Ny6auxaumu. Ilo Teme guccepranmy omybnukoBaHo 8 meyaTHEIX paboT, B
TOM HHCIEe 3 — B M3OaHHAX M3 MepedyHa POCCHHCKMX peleH3WpyeMBbIX Hay4HbIX
wypHanoB BAK MunoOpuayku Poccun, 1 natent P® (B coaBTOpCTBE).

Crpykrypa # o0beM paGoThl. [{HccepTays COCTOHT H3 BBeIeHHH, [ITH I1IaB,
saknmouenns, 6ubanorpadudeckoro cmucka u npunoxeHuii. O6wuit o6bem paboTsl
coctasnsger 154 cTpaHuubl MALUIMHOIMCHOTO Tekcra, 16 pucyHkos, 27 Tabmuu, 10
npuaokeHnit. CIHCOK HCIONB30BaHHBIX CTOYHUKOB COCTOMT W3 81 HamMeHOBaHMuI,
M3 KOTOpEIX 13 npuHaiexaT HHOCTPaHHEIM aBTOpaM.



OCHOBHOE COAEPKAHHE PAEOThHI

Bo Beenenmun oSocHosama aKTyalbHOCTH M CTemeHb paspaGOTAHHOCTH TEMbI
Aucceprauuy, cGOpMYIHPOBAHE! LENH M 3aa4d MCCIIEN0BAHUA, HAYYHAS HOBM3HA,
TEOPETHYECKAs H MNpAKTHYECKas 3HAYMMOCTh PaboTbl, OCHOBHEIE MOJNOXKEHHS,
BRIHOCHMBIE HA 3alUTY, MPUBEAEHA CTeNEHp MOCTOBEPHOCTH M anpobards
pesynbTatoB  HccnenosaHud.  HM3HOCOCTOWKOCTE  pHIGONOBHEIX — HHTEBHIHEIX
MaTepuallos,  OmpenenfeT  paboTOCNOCOOHOCT W [OArOBEYHOCTb  OpYAHS
pridonoBcTBa. M3HOCOCTORKOCTE PEIGONIOBHBIX HHTCBHIHBIX MATEPHATOB M3yyanacsk
G. Klust, Mznauxunbiv 10.A., Tykano SL.M., Mensuuxossiv B.H., Koznogoii HA.,
Posenwreitnom M.M., CykoHHOBBIM A.B. OfHaKO CyIiecTBeHHBIX pe3y/NbTaToOB He
Ob110 nONYHEHO, BBUAY OTCYTCTBUS 3KCIEDPMMEHTAILHOTO obopynoBaHHA W
METOMO0JIOTHH HCCIIEA0BaHMH.

B neproii rnare npusexens: obluue CBENEHHT O PHIGOIOBHBIX HUTEBHMITHBIX
MaTepHanax M ux usHococtoikocTH. [Iposesen o63op MeTon0B 1 cnocoGOB OUEHKH
M3HOCOCTOHKOCTH  pbIGONOBHBIX ~ HUTEBMAHBIX  MaTepHanoB.  Brimonuen
aHaNUTUYeCKHH 0630p HayuHbIX pabOT MO WCCIEIOBAHHIO OLCHKH W3HOCOCTONKOCTH
HHTEBHHLIX MATEPHAINOB OT BO3/EHCTBHA MEXaHHIECKOTO H3HOCA.

AHallW3 NMOKAa3all, YTo B OTe4ecTBEHHOH CeTecCHACTHOI [IPOMBIIUJIEHHOCTH He
OMpefenseTcs  BeNMYHHA MOKa3aTens  W3HOCOCTOWKOCTH OT  BO3eHCTRHS
MEXaHHYECKOro M3HOCa.

Bo sBropoii rmame cdopMmyiupoBaHbl UenM WM 3aJauH HcclenoBaHHE 0
pa3zpaboTke  JKCMEPMMEHTANEHOTO  OBOPYAOBAHWA W METOMOB  OLEHKH
M3HOCOCTOMKOCTH  DHICONOBHBIX HHTEBHMIAHBIX MATEPHANOB OT BO3JASHCTRHSA
MeXaHH4YecKoro H3Hoca.

TpeTbst riaBa nocssmena paspaGoTke MeToma JKCIEPHMEHTANBHON ONEHKH
U3HOCOCTOMKOCTH  pBIGOJIOBHBIX HHTEBHIHBIX MATEpPHAIOB OT  BO3AEHCTRHSA
abpasHBHOTO TPeHHs.

Wccnejosanns  Bemonusimucs B pamkax rpanta «®Domaa  comedcTeHS
HHHOBALHAM? Ha SKCICPHMEHTANBHOH YCTAHOBKE 3alIMIIEHHOH NATEeHTOM (pPHCYHOK

1).



Pucynok 1 - DxcrepiMeHTalbHaA YCTAHOBKA JUIsl OTIPEIEIIEHHs BEIMYMHBI H3HOCA
Mpy abpazHBHOM TPEHHH PEIOOIOBHEIX TEKCTHIEHEIX MAaTEPHANIOB:
1-(yuaMenTHAS paMa, 2-31eKTPOIIPHBOL, 3-penyKTop. 4-KPHBOMIMITHO-IIATYHHbIH

MEXAHH3M, 5-T0JBHHAS HCTHPAIOIAS MOBEPXHOCTE (KapeTka), 6-KoHNEREIE BRICTIOYATEN, 7-

CHCTYHK LHEIIOB.

OcHOBHBIM KpHTEpHEM B pa3paloTKe 3KCHEPUMEHTAILHOH YCTAHOBKH ABJSAIIACH
BO3MOKHOCTL MMHTAllMM Mpollecca abpasuBHOrO TPeHWS MNPH JIBHMKEHHH OpYIHHA
poIGOJIOBCTBA MO [OBEPXHOCTH  CIIMMOB, pofoB, W pabouux  opraHos
pEIOOTIPOMBICTIOBBIX MAIIIHH.

Jlna obecnedyenus KOHTPOJs paboThl YCTAHOBKM H CHATHA [OKa3aHH,
YCTAHOBKA OCHAILEHa KOHTPOJIBHO-H3MEpHTENBHBIMH Npubopamu. [l uMHTALHH
peanbHBIX YCMoBWiA paboTel OpyIMid JI0Ba MNPHMEHSANHCH CMeHHble abpasuBHble
nofockH (UUTHQIIKYPKY) HMEHIIHE Pa3IHYHYIO 3ePHUCTOCTE B jHana3oHe ot P320
10 P100, 4To cOOTBETCTBYET WIEPOXOBATOCTH CNUITOB PHIOOIOBHBIX CYAOB.

Hcenenopanucs o0pasUsl peIGOTOBHEIX MOMHaMHAHBIX HUTOK 187 Texcx2, 187
Tekc*12 M CeTHBIX TOJOCOK M3 HHUX, € PaslUyHBIM LIArOM AYEH, MpoLIeue
3KCTIepTH3Y B cooTBercTBMHM ¢ Tpebopanuamu PII 15-191-91 «Pykosoaswui
JOKYMEHT [0 cTaHjapTu3auuH. Martepuansl peiboNoBHEIE U3 TEKCTHIBHBEIX HHTER.
MeToab! HCNIBITaHHI.

C uensto noATBep KAeHHs JOCTOBEPHOCTH MOJTYYEHHBIX JaHHBIX, Obl1 NpoBeaeH
pACYET OTHOCHTENILHLIX [OrpelIHOCTedl H3MepeHMH AuaMeTpa M Pa3pLIBHOH
HArpY3KH, KOTOPEIi MOoKazal, 4To olkbka He npepbimiaet 1,5 %.

BeiGop 3HauMMBIX (DAKTOPOB, [AHAMA30H WX H3MEHEHHH OCYLIECTBIAICA C
YYETOM peanbHBIX VYCIOBHIl DKCIITyaTalHu OPYHHHA peIOONOBCTBA M OCHOBHBIX
XaPaKTEPHCTHK PHIGONIOBHBIX MATEPHAIIOB, IPHMEHAIOLIMXCS MPH NOCTPOKe Opyaui
N0B4, @ HMEHHO:

- nuametpa obpazua (d), (1,0 - 2,5) mm;

- wiara sued (a), (20-70) mMM;



- [IEPOXOBATOCTH HCTHpalowedl nosepxHocth (W), (46,2-150) mxm, 9Tto
COOTBETCTRYET 3epHUcTOCTH muHdmKypok P320-P100;

- cocTosHMg 0BpasloE H MOBEpXHOCTEH (MOKpOE, CyXoe);

- IpeJBapUTENBLHON 3arpy3Ku obpasua (q), (0,5-2,0) kr.

[Mopanok nporeAeHHs SKCEPUMEHTANBHBIX paboT.

Ha nepBoM 3Ttame NpoLECC TPeHHUs OCYILECTBILIETCH A0 [OJHOr0 HCTHPaHHA
obpasua, NOMydeHHbIE 4YHCIEHHBIE 3HAYEHHS KONHMYECTBA LMKIOB ABJAIOTCA
IoKasareneM — CONPOTHBRIEHHs abpasHBHOMY H3HOCY.

BTopoii atam MccneoBaHHA 3aK/IOYACTCd B ONPEJCNCHHHM 3aBHCHMOCTH
OCTATOYHOH MNPOYHOCTH MCC/ienyeMblXx 00pasuoB OT 4MCla LHKIOB TPEHHA,
BENHMYHHE] IEPOXOBATOCTH MOBEPXHOCTH H COCTOAHHSA 00pa3LoB.

C uenslo MOATBepXASHHS JOCTOBEPHOCTH MOJYYEHHBIX NAHHBIX, 10 KaKIAOMY
HOKa3zaTeNi0  pacCUMTHIBANMCE  KO3(GdHUMEHT BapHaUMH W OTHOCHTENbHAA
MOrpelIHOCTE H3IMEPEHHH.

Beute moaydensl rpaduveckHe 3aBHCHMOCTH OCTATOYHOH [POYHOCTH OT
HcenmeyeMerx hakTopoe npy abpa3sHBHOM TPEHHH.

B kauecTBe mpuMepa, Ha PUCYHKE 2 NPUBOJHTCA rpaduyecKkas 3aBHCHMOCTE
notepu npounoctH (T1, %) Hutku ITA 187 texcx12 (cyxoe cocT.) OT KonH4ecTsa
munos uctHpasua (Ny,), Ope pasnuuHof zarpyske cOeralolux BeTBei (q),
IIepOXOBATOCTh HCTHpatolleit noeepxHoctd W = P100.

I % a9

e =2 D xr
irte =i 5 s
e g=1 0T
o q=0 5 7

& bivial 2000 i Ll
Numg
PucyHok 2 - 3aBMCHMOCTH [OTEPH MPOYHOCTH Pb100I0BHOM HuTKK [TA 187 Texex12
([1, %) {cyxoit) OT KONHYECTBA HMKITOB HCTHPAHUA (N, ), P pasTHUHOH 3arpy3Ke
cBeraronmux BeTBei (q), MIEPOXOBATOCTE HCTHpatoLIel moBepxHocTH W =P100 I1= f

(NIIH K)



Ilo pesynbratam MareMaTHuyecKoil 00pabOTKM IKCHEPUMEHTANBHBIX AAHHBIX
ObIMM Mony4eHBl AHATMTHYECKHE 3aBUCHMOCTHM CTENEHH H3HOCA [OMMAMMIHOM
peibonoeHo#t HHTKH 187 Tekcx12 M ceTHOM MONOCKW H3rOTOBIEHHON W3 Hee OT
KOJIMYeCTRa LIHKMIOB HCTHpaHUA npH q=2 kr u [IJ=P100.

Hurka ITA 187 Texe x12

N=0112*N + 0,026 m
Cernasn noyiocka ITA 187 Texe X12 - 20 mm

[M=0,069 N —0,016 2)

Cernan nosocka 187 tekce x12 - 70 mm

I1=0105+N + 0,051 (3)

Tlogsons obwMA HTOr MO MEPBOMY OSTAly HCCIENOBAHHA MOMXKHO CHOenaTh
CNeyHUHe BEIBOOBL

= 3daBUCHMOCTH INOTEPH NPO4YHOCTH NPH aﬁpaBHBHOM H3HOCE OT HCCNENyeMBbIX
daktopos (d, W, q, cocTosHue ob6pazua) ans pEIGOTOBHEIX MONHAMHAHEIX HHTOK H
CETHBIX TONOCOK, H3rOTOBIEHHBIX M3 HHX, HMEKT JIMHEHHO-BO3PACTAOLIMX
Xapaxrep;

- HHTKM HMeloT Oollee BBICOKOE COMpOTHBIIEHHE aﬁpa}usnomy H3IHOCY, 4eM
CETHbIE MONOCKH, H3TOTOBNEHHLIE U3 HUX;

- CETHBIC MMOJIOCKH € MCEHBIIHM IHAaroM A4€H MEHEE TOABEPMEHBI HIHOCY, YEM
CETHBIE MOJIOCKH ¢ DONBIIHM IArOM AYCH,

- obpaszupl B cyxom BHAe HMeroT 6Gonblliee conporvBieHHe abpazuBHOMY
TPEHHIO, 4HeM B MOKPOM BHJE;

- yBenu4eHHe 3arpy3kd cOeraomdx BeTBefl CHIDKaeT CONPOTHUBIEHHE
abpa3HBHOMY TPEHHIO;

- YBEJIMHEHHE [LUEPOXOBATOCTH TMOBEPXHOCTH TIPHBOAHUT K CHHMWEHHKO
conpoTHBNneHus  abpasMBHOMY  M3HOCY, TaK  YBENHYEHHC  LUCPOXOBATOCTH
MOBEPXHOCTH B 3 pa3a NPUBOAHT K CHHIKEHHIO CONpPOTHBIEHHS abpa3sHBHOMY H3HOCY
B 2 pasa /A HUTOK H CETHBIX MONOCOK ¢ WaroM suer 20 MM; A/ CeTHBIX MOIOCOK €
warom syeu 70 MM — B 1,4 pasa.

- H3HOC PEIOONOBHEIX MaTepHaloB NpH adpa3suBHOM TpeHUH Ooslee paBHOMEpEeH
Ha MOBEPXHOCTAX C MeHbIIeH IMepoXoRaTOCTRIO W Gonbluel 3arpysxe cOeraroumx
BeTBeH (YCHITHEM B HUTAX CETHEIX MOJOCOK).

Jna  anpobaunu MeToAa SKCMEPHMEHTANBHOH OUEGHKM HM3HOCOCTOMKOCTH
HHTEeBHAHEIX pMGUJIOBHBIX MaTepHaloB OBLIH IIpOBEOSHB] HCIIBITAHHA pb['ﬁO.T[OBHLIX
BEPEBOK H3 CMECOBEBIX HOHHOHeq)HHDEBIX BOMOKOH, C AHaMeTpoM
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or 3,0 MM g0 5,0 MM M YCTAaHOBIEHBl YHCACHHBIC 3HAYCHMA COMPOTHUBIEHHA
abpazuBHomy uzHocy (Tabnuua 1).

Tabmana 1 - KosuyecTBO LMKMOB A0 MOMHOIO H3HOCA BEPEBOK H3 CMECOBEBIX
BOJIOKOH

Kounuectso
Marepnan ceipes, UHKIIOR 10
3arpyika [LlepoxoBATOCTE NOBEPXHOCTH
amameTp opazua NOIHOIe HIHOCA,
mT
«Onmerdy d=3.0 9333
«llomueruny d=3.5 9490 Hnndumkypra P320
«Marunt-rpun d=4.8 14687
2 kr

«Omasuny d=3,0 636
«ITonuctmy d=3.5 823 HInudkypka P100
«Marunt-I'puny d=4.8 1818

Pa3paGoTaHHBIi MeTOJ M JKCepuMeHTallbHOoe O0OpYAOBaHME MO3BONAET
ONpelcisTh YMCIEHHOE 3HAYEHHE OJHOrO U3 BaKHeHmMX nokasarenei -
COTPOTHB/IEHHE ABPA3MBHOMY TPEHHIO sl PbIOONOBHBIX TEKCTH/BHBIX MATEPUAIOB,
uTO MO3BOAMT oBecneynTs Golee KauecTBeHHbIA OTOOp MX Npu paspaboTke opyaui
phIBONOBCTBA HA CTANUHN IPOCKTHPOBAHUA.

B 4 ruase npoeoauTca pa3paboTka MeTOda SKCMNEPHMEHTANBHOH OLEHKH
H3HOCOCTOMKOCTH  pBIGONOBHBIX HHTEBHAHEIX MaTepHalnoB OT BO3AEHCTBHA
LHHKIHYEeCKHX Hal"py)KEIIHﬁ.

,[[Ilﬂ npoeeleHHA I{CCJ’Ie,E[OBaHHﬁ o oOeHKe H3HOCOCTOHKOCTH pb[ﬁOﬂOBHBIX
MaTepuanoB OT JIeHCTBUA  UMKIHYECKMX HarpyxeHuit Obina  paspaborana
SKCMIEPHMEHTANIbHAA YCTAHORKA (pucyHOK 3).



Pucynox 3 - DKkcnepuMeHTaIBHAA YCTAHOBKA /14 ONpefeneHns BeMYHHEL W3HOCa
HPH UHKIHYECKHX Harpy3Kax puibOMOBHBIX TEKCTHIBHBIX MaTEpHAJIOR:
|-dynnamentHas pama; 2-3nexTpompHBo; 3-BTyNOuHO-nagsuesas MydTa; 4-gepBAUHbIA
PEdYKTOp; S-KPUBOLIMIHO-IIATYHHBIE MEXaHH3M; 6-3KCLEHTPHKOBOE YCTPOHCTEO: 7- MOABMKHASA
KapeTKa; B-HemofBMKHAA TpaBepca ¢ KPIOMKAMH, 9-2NeKTPOMEXAHMUECKMH cuyeTuMK LMKmos; 10-
Omok nmurtamua cuerwnka, ll-myasT ynpasieHus ieKTponpHBoioMm; |2-ycrpoiicTBo  mns
KOPPEKTHPOBKH AMILIHTY B! HATPYKCHHA

[Npunuun neficTBMA YCTAHOBKM 3aKIIOYMASTCAd B WMUTALMHM Mpollecca W3HOCa
TEKCTHIBHEIX PHIGOOBHBIX MATEPHANIOB OT AEHCTBHSA LUMKIMHECKHX HACPYXKEHUH C
pasnuYHON AaMNIMTYI0H H 4acToTOH npuiaoxenns. OcoGEHHOCTBIO YCTaHOBKM
ABNAETCH YCTPOHCTBO, B BMAE MOANPYXKHHEHHOro dapabaHa-LUIy/IM CO CTONOPHBIM
MeXaHH3MOM, O0ecTedHBAIOINErD IOCTOAHCTBO AMILIHTYIEl pacTsokeHHA obpa3sna
NpH HCTBITAHHAX.

B kauecTre 0OBEKTOB HccaexoBaHUM GBI OTOBPAHE! HUTKH, H3FOTOBNEHHBIE
U3 OZHOTO BH/JA CHIPbSA, OJHOrO crocoba MPOH3BO/CTBA, PAa3HON CTPYKTYPEI - HUTKa
I'lA 187 Texcx6, nutka [1A 187 Tekcx12.

Ot6op u moaroToska 00pa3uoOB MpPOBOAMNIACH O CTAHAAPTHOH MeTOAMKE.
HocroBepHOCTh  HONYYeHHBIX  JaHHBIX  OBLMA  TIOATBEpMIEHA  pacyeToM
OTHOCHTENBHOH NOTrPEIIHOCTH U3MEPEHHS IaMETPa M PasphIBHON HArPY3KH.

C uenbio COKpalUEHHs YKMCJa DKCIIEPUMEHTOR M [ONYYEHHS MATeMATHUECKON
38BUCHMOCTH CTEMEHH TOTepH MPOYHOCTH MPH UMKIHYECKHX HAMPYXKEHHMAX, HAMM
GbUIM TNIPMMEHEHBI METOMBI TTAHMPOBAHMA IJKCTIEDMMEHTOR. BbUIH ONpejeseHs!
3HAYMMBIe (PaKTOPBL U IHATIA30HB] HX H3IMEHEHHS:

- auameTtp obpasuos (d), (1,8-2,5) mm;

- KONTMYECTBO LHKIOB HarpyxeHus, (Nyu), (100-1000) uuknos;



- OTHOCHTeNnkHoe YyAnuWHenwe obpazua (Al), (25-50) % ot paspsiBHOrO
YOANHHEHHA).

ﬂﬂﬂ [NpOBEAeHHA HBKCINEPHMEHTANBHBIX paﬁo‘r Oblta cocraBieHa MaTpHLa
Tpex[i}aKTOPHOFO IKCOEpHUMEHTa Ha JBYX YPOBHAX, KOTUphlﬁ BKJOYan B cebs §
MpAMBIX OTIEITOB C pa3sTHYIHBIMH COYCTAHHAMH CbaKTOpOB.

[Nopangox npoBeieHHsA HCIIBITAHHIA.

Ha o3KkcrnepuMeHTanbHOH  YCTAHOBKE, C MOMOWIBID  3KCLEHTPUKOBOrO
MeXaHH3Ma 3a1deTcsi COOTBETCTBYIOIAN aMIUIMTY1a UMK/IOB (Be/MUHHA aMILUIHTY [bI
Kak MpaBHIo 3agaeTcd paBHoi 25 %, 50 % oT pa3pblBHOrO YUIHHEHHS [N JaHHOTO
obpazua). Obpasuel KpenATcs Ha KPIOYKM KapeTKd M HEMOABHMKHOH TpaBepcehl,
NpHYEM KapeTka [O/MKHZ HaXONHThCA B KpafiHeM MONOKEHHM K HEMOJBHKHOH
TpaBepce. McnbiTanMs NPOBOASTCS COMMIACHO MAaTpHue skcnepumenta. [lo
OKOHY@HHIO MCIIBITAHMA OnpejeNseTcs OCTaTO4YHad TNPOYHOCTh HCCeAyeMbIX
obpa3uos.

C uenbi0 NMOATBEPHEHHA MOCTOBEPHOCTH, MOMYHYEHHBIX OAHHBIX B CEPHH
3KCTIEPHMEHTOB, MO KaXIOMY TOKA3aTeNllo PACCHHTHIBANCS KO3(OUUHEHT BapHaUY,
¥ OTHOCHTE/BHAA MOTPEIIHOCTE H3MepeHHU.

s OoUEHKH H3HOCOCTONKOCTH PHIGONOBHBIX HHTEBWIHBIX MaTepuanoB Obin
BBE/leH KPHTEPHH - CTeleHb MOTepW MPOYHOCTH [3, KOTOpBI omnpedenserca Kak
OTHOIICHHE T[IOTEpH MOPOYHOCTH K (haKTHYecKoH TNepBOHAYANEHOH pasphIBHOH
Harpyzake:

_ Rp—Pacr

S 4
p TR 4)
riae Ry — daxruueckas neppoHavankHas paspslBHas Harpyska, H;
P, — ocratounas npoyHocts obpasua, H.

Janee O6putH  paccuMTaHBl  KODPHMLUHEHTEl PErpeccHH M MOIYYeHSbI
MaTeMaTHYeCKHe 3aBHCMMOCTH OCTATOYHON npouHocTH Py, M cTeneHum notepu
NPOYHOCTH P NONMaMUAHOM pbIOOIOBHON HHTKH OT HCCnenyeMbIX HaKTopos:

Poer = 622,5 + 232,75(x) - 84(x2) — 47,75(x3) + 36,25(x; x2) + 21(x; X3) —
17,25(x2 x3). (5

p= 0425 - 0,035(x;) + 0,1(x2) + 0,057(x3) - 0,065(x; x2) - 0,038(x; x3) +
0,018(xz x3) - 0,0025(x; x2x3), (6)

rae x|, X2, X3~ KOOHPOBAHHLIE 3HAYEHHA: IHaAMETpa Pb[ﬁOJ[(JBHOﬁ noJMaMuaHoH
HHTKH, KOMHYeCTBA UHKIOB Harpy:KeHHA M OTHOCHTENBHOTO YITHHEHHHA, B
AHAnasoHe HX H3IMEHCHHA.



AHanM3 MNONYYEHHOH 3aBHCHMOCTH TMO3BOJAET YCTAHOBHTH NPHOPHTET
BO3JEACTBHA MCCNefyeMbIX (aKTOPOB Ha CcTeNeHb MOTePH NPOYHOCTH MOIHAMUIHOMN
pLI60A0BHON HUTKH. YCTaHOBNEHO, YTO, HauGONbIIee BIHIHME HA CTENEHb OTEPH
MPOYHOCTH HMeeT KOJIHHECTBO LHKIOB HAIPY)XEHMs, MEHBILEe 3HAYeHHE HMeer
OTHOCHTENBLHOE YATHHEHHE HUTKH, H He 3HAYHTENILHOE BIHSHHE OKa3bIBAET AHAMETP
HUTKH.

CpaBHeHWe SKCIIEPHMEHTANBHBIX H PAaCYETHHIX JAHHBIX BeJWYWHEI CTETIEHH
MOTEPH MPOYHOCTH OT UHKIHYECKHX HATPYKEHHH [OKa3blBalOT alleKBaTHOCTh
MoNy4eHHOH 3aBHCMMOCTH, T.K. TOTPENTHOCTE He npeBbiluaeT 1,5 % (Tabnuua 2).

Tabnuua 2 — OcrarodHas MHOPOYHOCTE M CTENEHb IOTEPH MPOYHOCTH
MOMHAMHIHEIX HUTOK OT BIMSIONIHX (DaKTOPOB
m
':,\ § x el - CTeneHs NoTepH ;
H E Z_ g =] = ; MpOYHOCTH g
o i £ ) T oo, =
& Z g SEo | F & 2
No 8z EE | EB2 | BB g
ez B %~ |88% |E g
u - T o= = = =]
z = £ §% |C% B By 2
g g
=4 2 S
1 -1 1.8 -1 100 | -1 25 564 0,22 0,220 0
2 +1 2.5 -1 100 | -1 25 910 0.35 0,352 -0.57
3 -1 1.8 +1 1000 | -1 25 353 0.51 0,509 0,19
4 +1 2.5 +1 1000 | -1 25 854 0.39 0,390 0
5 -1 1.8 -1 100 | +1 50 457 037 0,374 -1,08
6 +1 25 -1 100 | +1 50 897 0.36 0.359 0,28
7 -1 1.8 +1 1000 | +1 50 186 0.74 0.740 0
8 +1 2.5 +1 1000 | +1 50 761 0.46 0,460 0

Jlis BBIMONHEGHHUA PAcUCTHBIX fAeciicTBMil ¢ HaTYpPHBIMH 3HAa4YeHMAMH (AKTOPOB
no onpeleneHHIO OCTATOYHOH IPOYHOCTH H CTENlEHH TMOTEPH MPOTHOCTH
puibonoBHOi MONMMAMUAHON HUTKH OT BO3JEHCTBMA UMKIMYECKHX HarpyxeHHi
HeoGX0IUMO BOCTIONE30BATRCH hOpMYIaMu:

Poct = 622,5 + 232,75 » (2222) — 84+ (Z22) - 47,75+ (222) +

(x1-2,15)#(x2~-550) (x1-2,15)+(x3-37.5) - (x2—550)+(x3—37.5)
+36,25 * ( 157,5 )+ &1a ( 4,38 ) 17,25 = ( 5625 ) (D)

B=0425 — 0,035+ (25) 4 0,1+ (29) 4 0,057 « (%) — 0,065

0,35 450
(x1-2,15)+(x3-37,5) (x2-550}+(x3-37,5)
A2 39 ) 40,018 + (FIEET), ®)

(Wﬂ) — 0,038« (
fl 4,38
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riae X1 - YHC/IEHHOE 3HAYeHHe JHaMeTpa PeIOONOBHOM MONMMAMMAHONH HUTKH, B
nwnanazone (1,8-2,5) mu;



X2 - YHUCNeHHOoe 3Ha4YeHHe KOMHYEeCTBa UMKIOB HAarpy>;)XeHus, B JHana3oHe ot
100 go 1000 uuknos;
X3 - YMCNEHHOE 3HAYEHME OTHOCHTENBHOIO YAMUHEHHS, B [HaNazoHe
(25-75) %.
AHanW3 HCCNeJOBAaHMH 1O M3HOCOCTOHKOCTH PBIOONOBHBIX HHTOK OT
BO3/IeHCTBUA LHMKIHYECKHX HAIPYKEHHUH [10Ka3all, 4To:
- NIpH yBeNWYeHWH anaMeTpa B 1.4 pasa, ocTaToyHas NPOYHOCTH phISonoBHOH
HHTKH yBe/IHYHBaeTcs B cpefiHeM B 2,5 paza;
- MpH YBeNHYEHHHM KONMHUECTRA LHUKIOB HarpyxeHus B 10 pas, ocraroyHas
MPOYHOCTE PEIGOJIOBHON HUTKH CHHXAETCA B cpejHeM B 1,6 pa3;
- TpH YBeNIHYeHMH OTHOCHTENBHOTO YINHHEeHHs B 2 pasa, OCTaToYHas
[[POMHOCTE PbIGONIOBHON HUTKH CHHIKaeTcA B cpegHem 1,35 pasa.

I'naea 5 noceaueHa paspaboTke MeTOa 3KCNEPHMEHTANBHOH OLEHKH
M3HOCOCTOHKOCTH PHIOOMOBHBIX HUTEBUIHBIX MATEPHUAIIOR OT COBMECTHOIO HeHCTBHA
a0pasHBHOIO M3HOCA M MKITMYECKHX HATPYKeHHUH.

DKCMepUMeHTAlBHEIE paboThl 1O OLEHKe H3HOCOCTOMKOCTH pBIOONIOBHEIX
HHTEBHHLIX MaTepPHaNoB OT COBMeCTHOro JeiicTeBus abpasHMBHOTO H3HOCA W
UMKIMYeCKUX HArpy)KeHUii NpPOBOJWINCE Ha YCTAHOBKAX, ONHMCAaHHME KOTOPBIX
npuseneHo B rnasax 3 W 4. YcraHoeku ObuTH 3aneHcTBOBaHBI B CHHXPOHHOM
peKHMe, MTO MO3BOIMHIIO HcclleoBaTh obpasell IIpH 0JHHAKOBOM KOJIHYECTBE LIHKIIOB
MCTHPaHKA W UMKIHYECKHX HArpyXeHHUit.

O0bekTaMH HecleJoBaHMi OB BEIOP&HE! MONHAMHUIHEIE PEIGONOBHEIE HHTKH
[TA 187 tekcx2 u INTA 187 Tekcx9 M ceTHBIe TIONOCKH, M3rOTOBNEHHBIE U3 HHX C
mwarom g4eH 25 MM 1 40 MM,

Otbop ¥ moaroroBka oOpa3slOB MPOBOAMNACE MO CTAHAAPTHOH METOAHMKE.
HocToBepHOCTE  MOMYHEHHBIX  OaHHBIX  Oblfla  MOATBEpKAEHA  pacyeTOM
OTHOCHTENEHOMH MOTPELTHOCTH H3MEpeHH IHAMETpa 1 paspblBHON HArpy3KH.

C uenblo CHCTEMHOrO MpPOBeJeHHA HCclenoBaHHH Obula cocTaBjieHa MAaTpUlla
4eTRIpeX(haKTOPHOTO SKCICPHMEHTA Ha IBYX YPOBHAX.

B kauecTse ucciemyeMslx (PaKTOPOR GBI BEIOPaHB! H ONpeJeNeHbl AHaNa3oHbl
HX M3MeHeHMs: AuameTp HUTKH (1,0-2,1) MM; 1epoxoBaTocTs moBepxHocTH (46,2-
150) Mkm, 4TO COOTBETCTBYeT 3epHHCTOCTH  uUuMdmxypox  P320-P100;
OTHOCHTENbHOE YINHHeHHe obpazma (25-50) % oOT pa3phIBHOTO YINHHEHHS,
3HAYEeHHE KOJIMYECTBa IIMKJIOB HarpyxeHus (25-50) % oT xonu4ecTBa LMKIIOB
MpoiifieHHBIX [0 OJHOro pazpylueHus obpasua.

TTopsapok npoBeAeHUA UCTIBITAHHE.

[Teproii crajguell NpoBeNeHHs] SKCIEPHMEHTANBHBIX WCIBITAHWA ABNAETCHA
omnpefeieHHe (AKTHYeCKOM pasphIBHOM HArpy2ku M paspbiBHOIO  YAJIMHEHHA
06pa3yos.
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Jlanec onpenenseTcs KOMMYECTBO UMKIOB 10 TONHOTO MCTHpaHMs 06pasuos,
MpH CHHXPOHHOM BO3ZeHCTBHU abpasHBHOTO TPEHUS U LIMKMMYECKUX HArpy3ok. Ilpu
paspeiBe ONHOrO0 W3 00pa3sloB 3KCMEPHMEHTANbHAs YCTAHOBKA ABTOMATHYECKH
OCTAHABITHBAETCS.

WUsmepenns npoeoasrtcs no 10 pas, ompefensieTcs cpelHee apumeTHyecKoe
3HAYEHHE H [I0JyYeHHbIe pPe3y/bTaThl 3aHOCATCA B Tab/IHILy.

3aTeM pacCUMTHIBAKOTCS YHCICHHBIE 3HAYCHHA KOJMYCCTBA UMKJIOB TPEHHA,
cootsercTByrompe 25 % u 50 % KONMYECTBY UMKIOB IO MOJIHOIO HCTHPAHHA
HccneyeMbIXx 00pa3sloB Ha [OBEPXHOCTAX C pa3M4HON [MEpOX0BATOCTHIO, H
AMIJIHTY/1bl LIHK/IHYECKMX HATPYIKEHMUI (pacTskeHuil), cooTeTcTRYIoMWEH 25 % 1 50
% OT MOJHOIO PaspEIBHOTO YATHHEHUA HCCedyeMbIX 06pasoB.

Bropoii aTan 3KCepHMEHTAbHBIX HCCIe/I0BaHHH NPOBOAMICS B COOTBETCTBHH
CO CTPOKAMHM MATPHLBI IUIAHHPOBAHMA 3KCIEPHMEHTA, YYHMTHIBAIOLUIMX Pa3NHYHEIE
COoYeTalMs HeeneyeMuIX (haKTopOB.

O6pasuel  3aKperUIsnuch HA  3KCTEPHMEHTAIBHBIX YCTAHOBKAX, H IIpH
pocTikernH 25 % u 50 % OT konM¥ecTBa UMKIOB [0 MOMHOTC HCTHPaHHs obpa3ia
0pv OJHOBPEMEHHOM BO3ISHCTBHH abpazHBHOTO H3HOCA H LMKIMYECKHX Harpyskax
MOABEPrajicA UCMBITAHUIO HA OCTATOUHYIO MIPOYHOCTE

C uensi0 NONTBEePXkIESHHA NOCTOBEPHOCTH, MOJYYEHHBIX HAaHHBIX B CEpHH
IKCMEPHMEHTOB, MOACYHTHIBANCA K03 GUUKEHT BapHALMH N0 KAXOMY [TOKa3aTelo,
NPOBOAMJICS PacyeT OTHOCHTE/IbHOM MOrpeliHOCTH H3MEPEHHUIL.

Ianee sKcIepMMeHTHI IPOBOJATCA €O ClIeAlytolllel rpynnoi obpasuos.

Oneitel mposogsTes o 10 pa3 Ha Kawaylo CTPOKY I[UlaHa JKClEpHMEHTa, B
tabmuy (Tabnuua 3) 3aHocATeA cpefiHHe apH(MeTHIECKHE 3HAYEHHS.

[o pesynbTaTam SKCMEPUMEHTOB ObLIH paccUMTaHbl KO3 QHUMEHTH perpeccuu
M [OJIyHEeHbl MATEMATHYECKHE 3ABHCUMOCTH OCTaToUHOH npouHocTH (Py.r) 1 cTenenu
notepu mnpouHoctH (B) nonuMamMuAHOH pHIGONOBHOH HHTKM OT HCCIEAyeMbIX
(paKTOpPOB, 3aJaHHBIX B KONHPOBAHHOM BHJIE:

Poo = 305,94 +167,69(x;) - 51,32(x2) - 57.94(x;5) — 45,31(xy) - 28,81(x; x2) -
- 42, 44(x; X3) - 37.81(x; x4) + 13.81(%; X3) - 16,06(x2 X4) - 7,94(x3 x4) + 13,56(x; x5
X3) - 3.81(%) X2 X4) - 12,69(x; X3 x4) + 9.31(x2 X3 X4) + 14,81(x; X5 X3 X3). (9)

B=0,37+0,08(x) + 0,11(xz) + 0,1(x3) + 0,07(xs) - 0,01 (x; x2) + 0,02 (x1 x3) +
0,03(x; xs) - 0,02(x; x35) + 0,04(x> x4) - 0,02(x; X2 x3) - 0,02(x; Xz Xs) +
+0,02(x; x3 xa) - 0,03(x; x2 X3 x4), (10

TJE X), X2, X3, X4 - KOJMPOBAHHBIE 3HAUEHHUS: MAMETPA HATKH, LIEPOXOBATOCTH
MCTHpAIOUIEH TMOBEPXHOCTH, OTHOCHTENBHOTO YIUIHHEHHS ofpasua, UHMKIOB
HArpy’)KeHMd, B 3aJaHHOM JHAIA30He HX H3MEHECHHA.
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OTK/IOHEHHE PACHETHBIX H SKCTIEPUMEHTANBHBIX AaHHBIX HE NpeBbinaeT 3 %,
4TO rOBOPHUT 06 aJIEKBATHOCTH MONy4YeHHoi 2aBucumoctH (Tabnuua 3).

Tabnuua 3 — OcTaTo4Has IMPOMHOCTh U CTeNeHb HOTepH NpoYHOCTH HATKH TTA 187
texcx2 W nutku ITA 187 Texcx9 oT coBMecTHOro Bo3eHCTBUA abpa3sMBHOrO TpeHHS
H LMKIWYECKHX HArPYXeHHH.

= & 8

,g = " = g Crenesk noTepu

S én,_\ % ;j E z E E NPOMHOCTH E

i g:ﬁ” 5 g = el E g’" E-::— g ]
Ne & K 2 = E5Z EEcox| 5 & 28

@ g2 = g ER g8 = a” a 7

= g = EE 2 8¢ z £ g8

5 & E g ER g = B Be =

z = © 5 g

= S 12}

= s S
1 -1 1.0 | +1 150 +1 50 +1 50 80 0.59 0,591 -0.21
2] -1 1.0 | +1 | 150 -1 25 1 50 112 0,43 0,429 0,29
3] -1 1.0 -1 | 462 -1 25 +1 50 171 0,12 0,123 -2,08
41 -1 1,0 -1 | 46,2 | +1 50 +1 50 160 0.18 0.178 1,39
S 1 +1 ] 21 +1 | 150 | +1 50 +1 50 221 0,74 0,741 -0,17
6 [+l | 21 |+ 150 | -1 25 +1 50 360 0,58 0,579 0,22
7 | +1 2.1 -1 1462 -1 25 +1 50 663 0,22 0,223 -1,14
8| +1 ] 2.1 -1 | 46,2 | +1 50 +1 50 318 0,63 0,628 0.4
9 | -1 1,0 | +1 150 | +1 50 -1 25 121 0.38 0.379 0,33
10] -1 1.0 | +1 150 -1 25 -1 25 150 0,23 0,231 -0,54
1] -1 1,0 | -1 | 462 -1 25 -1 25 182 0,07 0,068 3,57
121 -1 1.0 -1 | 46,2 | +1 50 -1 25 130 0,33 0,333 -0,76
13 ] +1 2.1 +1 | 150 | +1 50 -1 25 420 0.51 0,509 0,25
14 +1 | 2.1 +1 | 150 | -1 25 -1 25 573 033 0,331 -0.38
15| +1 2.1 -1 14621 -1 25 -1 25 700 0.18 0,178 1,39
16 +1 | 2.1 -1 | 462 | +1 50 -1 25 534 0.37 0,373 -0,68

Ananuz NOTYYCHHBIX 3KCNICPHMEHTANBHBIX JaHHBIX [TOKA3AT, YTO:

- IIpH YBeJIH4YeHHH JHaMeTpa B 2,] paza, OCTATO4YHasA MNPOYHOCTBL
yBenuuMBaeTed B 3,8 pas;

- NpH YBEJIIHUEHHH 1UIEPOXOBATOCTH HCTHparolled noeepxHocTd B 3,2 pasa,
0CTATOYHAS MPOYHOCTh CHUXKaeTes B 1,2 pasa;

- NOpH YBeIHYEHHH OTHOCHTEIBHOMO YINHHEHHA B 2 pasa, ocTaTo4yHas
NPpOYHOCTE B CpeJHEM CHHAACTCAH B 1 5 pasza;

i pﬁ:%a,i“og'ra'ﬁoqﬂaa
1 i

- NpH YBENMHYEHHH KONHYECTBA LHKIOB Harpy)ke;ﬁn
MpPOYHOCTE CHEKaeTcs Ha 10 %. { il

17



[ns  BBINOMHEHHA PacyYETHbIX ACHCTBMH C HAaTypanbHBIMH 3HAYEHHUAMHU
(aktopos HeoOxonMMo mMepeBecTH KOAMPOBAaHHBIE 3HAueHHS (AKTOPOB K

HaTypaJbHEIM (X;), H MOACTABHTE [OJy4YeHHEIe BhpaskeHus B Gopmylisl 9, 10,

Xi—Xjp

X ="«
L

(11)

rae x; —3HadeHue (aKTopa B HATYPaJILHOM BHIIE;
Xip — OCHOBHOH YpOBEHb
AX; — HTepBan BapbUPOBaHUA

Ana nosnydyeHHblX 3aBucuMocTeii 9 W 10, uncneHHBe 3HadeHHUA (AKTOPOB B
HaTYpalLHOM BHOS MOMHO NPeACTABHTh, KaK:

o = XaTISS %981 xm375_ X4=375
1= g55 72 55,9 * 73T 135 M7 g3

Ananordysele MccnenoBanua ObUH POBEeHE! NI HUTOK B MOKpoM BHie. ITpu
NoAroToBKE 06]333[103 K HCHOBITAHHID OHH IIPpeABaAPHTENLHO BbI}le}KHE&J’lHCh B
coneHoM pacteope (33 %) B TeueHHe 24 .

l'[o Pe3yapTartaM 3THX HCCﬂeﬂ,OBaHHﬁ 6[:»”'[1‘1 nonyqeub[ MaTeMaTHYECKHE
3aBMCMMOCTH OCTAaTOYHOH npoyHoct P,, W crenenn notepu npouHocTH fB
OONMHAMHUIHOH pHIOONOBHOA HUTIKM OT HCCIedyeMBIX (AKTOPOB, 3aJaHHEIX B
KOJHMpPOBAaHHOM BH7E.

Al‘laﬂlﬂ\ MONY4YEHHBIX 3aBUCHMOCTEH [MO3BOMU clenare CJ'ICILy[OIllHE BBIBOJEI:

- HIEPOXOBATOCThL HOBQPXHOCTH H UHKIHYeCKHe Harpy3KH OKa3blBalOT 6]1H3KHC
Ioe 3Ha4eHHWH H CaMEIe CyT.[lCCTBEHHLIB BIHAHHA Ha CTEIICHB IIOTCPH I'IPO"[HOCTH
HUTERHHOTO MaTepHasa.

- y 00pa3loB HUTOK B MOKPOM BHJE CTeNeHb MOTepH MpOYHOCTH Beime Ha 10
% mo CpaBHEHHIO CYXHMH oﬁpasuaMH . oTto oObacHAeTCH YBEIHYEHHEM
ko3 puIHeHTa TPpeHHS 3a cYeT HaMOKaHHs.

AHATOTHYHBIM ﬁyTeM GB[IIH npoBeJeHbBl HCCHEeOJOBaHHA H l'lOJ"ly‘-[ﬁl-lBl
3aBHCUMOCTH OCTATOYHOH npouHocTH Py, W cTemeHW NoTepH NMpouHocTH P mis
CETHBIX MOJOCOK, H3rOTOBIEHHbIX U3 HUTKH TTA 187 Tekc*2 W Hutku [TA 187 Texcx9
B MOKPOM BHJIE OT HcclleTyeMBIX (paKTopoB:

Cemnasn noaocka uz Humxu ITA 187 mexcx2

Poer = 225,5 + 8,88(x;) - 22,13(xz) - 22,15(x3) - 49,13(xs) - 338(x: x3) +
+ 6,25(x2 X4) - 4 (X2 X3 X3) (12)



B =04+ 002 (x) + 006(x2) + 0,06(xs) + 0,13(x4) - 0,01(x2 x4) +
+0,02(K1KEX3) + 0,0]. (X: X3 x4)., (13)

Cemuas norocka uz numeu [1A 187 mexcx9
P...= 721,75 + 86,13(x,) - 144,75(x2) - 173.25(x3) - 153,25(x4) - 11,38(x, x3) -
- 22,18(x; Xa) + 42(x> X3) - 12,13(%) X2 x3) - 17,38(x; x3 xg) + 18,5 (X2 X3 X4) +

12,88(x) X2 X3 X4), (14)
B=0,51+0,02 (x;) + 0,07(x2) + 0,07(x5) + 0,17(x4) - 0,03(x2 X3) - 0,01(x2%3%4),
(15)

rie X;, Xz, X3, X4 - KOQHpOBAaHHBIE 3HAYEHHs: IIara f4eH, IIEpOXOBATOCTH
UCTHpatoLe MOBEepXHOCTH, OTHOCHTENBHOrO  YAJIHHEHHS obpasua, UHMKIOB
HarpyKeHus, B 3a/laHHOM JHana3oHe KX H3MEHCHHUA.

OTKNOHEHHWE 3KCIEPHMEHTATBHBIX NAHHBLIX OT PAacHeTHBIX B CpElHEM HE
npeBriaeT 5 %, 9T0 TOBOPUT 06 AMeKBATHOCTH MOMYICHHBIX 3aBUCHMOCTEH.

U3 nony4eHHEIX 3aBUCHMOCTEH ClieIyeT, YTO:

- yBenmHYeHHe IIEPOXOBATOCTH MCTHpaloUleH MOBEPXHOCTH B 3 pasa CHIDKAET
NPOYHOCTE CETHLIX Monocok Ha 20 %;

- yBeJMuEHHE AMILIHTYIbl PACTAXEHMA B 2 pa3a NPUBOAUT K CHHIKEHHIO
MPOYHOCTH CETHBIX MONOCOK Ha 15 Y%;

- C YBEIMYEHHEM KOJHYECTBA LMKIOB HAIPYXEHMA IIPH COBMECTHOM
BO3JeHcTBHH (DAKTOPOB MEXAaHMUECKOrO H3HOCA, MPOYHOCTE CETHHIX MMONOCOK
cHuxaetca Ha 50 %;

- CETHBIE TIOJIOCKH ¢ GOMBIIMM [AroM S9ed HMEOT H3HOCOCTOHKOCTD HUKE, HeM
CETHBIE MOJOCKH € MEHBLUMM IIarOM s4YeH.

3JAKTIOYEHHE

Tl opMupoBaHus Lieiu M 3afad AMCCepTauMoHHON paboTsl ObUI MpoBeneH
o6UMpHBI aHANTM3 OTeYeCTBEHHBIX M 3apyYOCKHBIX MCCIC[OBaHHME MO METOAAM,
crocobaM OLEHKH M3HOCOCTONKOCTY MATEPHANIOB H H3ACHA.

B pesynibTaTe MpPOBEJCHHOTO aHank3a GbUIO BHIABICHO, YTO B CETECHACTHOH
pbiGHOM OTpac/siX 70 HACTOAIIEro BPEMEHM BOTIPOC MO OLEHKE WIHOCOCTOHKOCTH
DBIGOTTOBHEIX MATEpHanoB He ObUI pemieH, UTO HPUBOAMT K HEOOOCHOBaHHOMY
BBIOOPY THX MaTepHA/IOB [P MOCTPOiKe Opy/Hil PHIGOIOBCTBA, B CBOIO O4epenb
3TO CKa3blBAETCA Ha UX paboToCImocoOHOCTH M ONTOBEYHOCTH.

[locTaenenHsle B JMCCEpTauMoHHON paGoTe 3amadd ObUIM  BRITIONHCHB! B
HonHoM 0bneme:

- CKOHCTPYMPOBaHbI, M3rOTOBJEHEI B OCHAMIEHBI KOHTPO/IbHO-M3MEPHTENEHOH
annaparypoil 3KCrepuMeHTalbHbIE YCTAHOBKH, MUIsl [POBEEHHs MCCIeNOBAaHUH TIO



onpeaencHHio BEMHYHHLBI H3IHOCOCTOHKOCTH pb[GOJTOBNth HHTEBH/JAHEIX MaTEpHANOB
oT BO’3JIEﬁCTBH$[ pPasnHYHBIX q]aKTOPOB MEXaHHYEeCKOro MW3HOCA, B 4YacTHOCTH Ha
YCTAHOBKY MO HCCAEI0BAHHIO HM3HOCOCTOMKOCTH PblﬁOHOHHblx HHUTEBHAHBIX
MarepHaloB nojy4eH nateHT P@ Ha nonesnyio mogens Ne 174834;

- EBOEpPBLIE OBITH pa3p3.60‘[‘3ilb[ METOAbl JIKCIIEpHMEHTAN BHOH OLEHKH
H3HOCOCTOMKOCTH PHIOO/IOBHBIX HUTEBUMHBIX MATEPHAJIOB NMPH abpa3sHBHOM TPEHHH,
OUKTHYECKHX HArpyXeHHAX H HX COBMCCTHOM BO3,[[CI-;ICTB[/IH, KOTOpPBIC [MO3BOMANOT
NpPOBOAMTL OLEHKY MOKasarelledl HW3HOCOCTOHMKOCTH HATYPHBIX PBIOOIOBHBIX
MATEPHANOB,

- mo pa3paboTaHHBIM MeTOdaM Ha OJKCHEPHMEHTAJBHBIX YCTaHOBKax Obin
BBIMTOJTHEH IHAYHTENbHEII 0bBeM IKCMEPHMEHTATBHBIX HCCHEZ{OB&HHH no
ONpeacjeHH0 H OUEHKE H3HOCOCTOHKOCTH pblGOHOBHb]X HUTEBHIHBIX MATEPHAIIOB.

ITo pesyneTaTaM BBINOMTHEHHBIX IKCTIEPHMEHTATTEHEIX HCCJ‘IEI{OB&HHﬁ
[IOJTYHEHBI:

. rpadmt{ecm{e H AHAJIUHTHYECKHE 3aBHCHMOCTH NOTePH NpOYHOCTH
prGOJ’IUBHle MOJHAMHIAHBIX HHTOK H CETHBIX IIOJOCOK H3 HHX OT Pa3lH4HBIX
obocHOBaHHO  BRIGpaHHEIX  BNHAIONMX  $akTopoB (OMameTp, Mmar  S4€H,
HIEPOXOBATOCThH MOBEPXHOCTH, COCTOAHKME 00pas3lloB W MOBEPXHOCTEH) s YCNOBUH
aﬁpaBHBHOFO H3HOCA,

- 3aBUCHMMOCTH BeIHYMHEI OCTATOYHOH MNpOYHOCTH H CTENCHH NOTEPH
[OPOYHOCTH pb[ﬁDHOBHBIX NOJHAMHIHBIX HHTOK MNPpH OHKTHYECKHX HATPYMEHHAX OT
li)aKTDPOB: JHaMeTp HHTKH, KOTHYECTBO [IHKIOB HarpyXeHHA, OTHOCHTENBRHOE
YANTHHEHHE]

- 3aBHUCHMOCTH BelHYHMHEBI OCTATOYHOH NpOoYHOCTH H CTeleHH IOTepH
MpoYHOCTH pLIﬁOJ'[OBHBIX MOMTHAMHIHBIX HHTOK H CETHBIX MOJOCOK, H3rOTOBACHHBIX
H3 HHX [IpH COBMECTHOM BO3ﬂ8ﬁCTBHH aﬁpaaﬂaﬂoro TPpeHHA H LHKIHYECKHX
Harpy:eHuil ot (akTopoB: [OMaMeTpa HMTKH, LIEPOXOBATOCTH TOBEPXHOCTH,
OTHOCHTEIIBHOIO YANTHHEeHHA, KOIHYeCTBa [IHKIIOB HarpyxKeHHs

Ha ocHOBaHHM NOMY4eHHBIX 3aBUCHMOCTEH cienaHsl cnelyioue BoIBOIbL:

- 3ABHCHMOCTE IOTEPH NPOYHOCTH prGOI[OBHOFI HOJ'!HHMH,ELHOI:I HHTKH H CeTHBIX
TMOJNOCOK M3 Hee OT HCCNeAyeMbiX (PaKTOPOR HOCHT TMHEHHBIH XapakTep;

=] pl:IﬁCIJ'[DBHb!E MOoNHAMHIOHBIE HHTKH HMEHT CONPOTHBICHHE aﬁpmaﬂuomy
H3HOCY Bomnellle YeM ceTHas MONMOCKa, H3TOTOBIICHHAA H3 HEE,

- CceTHbie moJiocku ¢ OosiibluMM  [aroM f4eM MMeeT Gonee  HH3KoE
COMpPOTHRIIEHHE aﬁpaa}ml{owry H3IHOCY, 4H4eM CEeTHBIC MOJMOCKHM ¢ MEHBIIHM I[HIArom
AYEH, TaK YBEIIWYEHHE 1Iara d4eu B 3,5 pasa NpHBOJHT K YBEIIHYEHHIO H3IHOCA B 1,5
pasa;

- YBeNWYEHHE HATPY3KH Ha psIOONOBHYIO MOMHAMHIHYIO HHTKY B 4 pasa (ot 0,5
1o 2,0 kr) yMeHBIIAeT CONpPOTHBNeHHe abpasBHOMY M3HOCY B 3 pasa;
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- MOTEPst MPOYHOCTH PHIDONOBHEIX HUTOK M TIONOCOK, H3TOTOBIEHHBIX M3 HHX ¢
yBeJMYeHHEM IIepOXOBATOCTH MOBEPXHOCTH B 3 pasa, B CpefHEM YBENH4HBAeTCH B
2,5 paza;

- yBelHYeHHe auamerpa pbiGOJIOBHOH nonuaMuaHod Hutku B 1.4 pasa
NOBbLILIAET OCTATOMHYIO IPOYHOCTE NPH LHKINYECKHX HarpykeHuax Ha 10 %.

- YBeJHMYEHHE KONMYEeCcTBA LMKIOB Harpyxenus B 10 pas — cHuxaer
0CTaTOYHYIO npoyHocTs B 10 pas.

- YBE/NHYEHHE AMIUIMTYAbl YMIMHEHHA B 2 pa3a CHHKAeT OCTaTOYHYHO
npouyHocTs Ha 20 %.

[poeeicHa OLEHKA 3HAYMMOCTH BIMAHUA HCCHeyemblX (AKTOpOB Ha
HM3HOCOCTOHKOCTE PEIOOIOBHEIX HHTEBHIHBIX MATEPHANIOB IIPH:

- abpa3suBHOM TPEHUM;

- OHKIHYECKUX Harpy:KeHHsIX;

- COBMECTHOM Bo3/ieHCTBHH abpa3uBHOTO TPEHHA H LHMKIHYECKHX HArPYKeHHH.

ITpu abpa3uBHOM TpeHHH HauOOJNIbILECE BIWAHHE Ha I[IOTEPIO [POYHOCTH
pHIOONIOBHBIX  [OAHAMHAHBIX HHTOK M CETHBIX MONOCOK W3 HHX OKa3blBaeT
OPHIOKEHHOE YCHIHE H MepoX0BaTOCTE HCTHpAarollleH MOBEPXHOCTH.

[MpH UMKIHYECKHX HATPYXKEHHSX HA CTENEHb MOTEpH NMPOYHOCTH PHIOONOBHBIX
MONHAMU/HBIX HUTOK HauGolbllee BIMAHHE OKA3BIBAIOT OMH3KHE 1O 3HAYEHHIO,
BEJIMMHHA [IEPOXOBATOCTH MCTUPAIOIUEH MOBEPXHOCTH, H BENMYMHA aMIUIMTY/LI
VIUIMHEHUS.

IlpH coBMecTHOM Bo3[elicTBUM a0pa3sHBHOrO TPEHHA H [HKIHYECKHX
HarpyeHui HauboJibluee BIUAHHE Ha CTENEHD [TOTEPH NPOYHOCTH;

- pEIDONIOBHEIX MNONHAMHIHEIX HHTOK OKa3BIBAIOT ONH3KHe MO 3HAUEHHIO -
BETHYHHA IEPOXOBATOCTH HCTHPAIOLIEH MOBEPXHOCTH H AMIIIMTY/1bl YAJIHHEHUA,

- CeTHBIX [MOJIOCOK, M3rOTOBJIEHHBIX W3 PhIOOJOBHBIX IOJHAMHIHBIX HHTOK,
OKa3bIBaET KOMMUYECTBO LHIKJIOB HAIPYAKEHM.

BriepeEle skcTepUMeHTANBHO OBUTH MOJTYyUYeHB! YHCIIEHHBIE 3HAYEHUS BeIMYUHBL
nokazarens CONPOTHRNEHHA abpazWBHOMY HM3HOCY JNs phIOONOBHLIX BEPEeBOK H3
CMECOBBIX MaTepHAJIOB, WIHPOKO MPUMEHSIONIHXCS B IPOMBILIIEHHOM PEIOOIOBCTEE,
4T0 Mo3BONMT Gonee 00BLEKTHBHO OLIGHHBATEL MPHMEHAEMbIC MAaTEPHATIBl HA CTATUN
KOHCTPYHMPOBaHHS W H3TOTOBIEHHA OPYIHH peIbonoBCTRa.

TpakTHYecKHe PEKOMEHIALHM,

Ilpemnoxkenusie B paGoTe MeTOARI MO3BOMAIOT BBECTH B HOPMATHBHO-
TEeXHHYECKYI0 JOKYMEHTALHIO Ha PRIOOJIOBHBIE HHTEBHAHBIE MATEPHAJIbI [TOKA3ATENb-
COTPOTHENEHHE abpasMBHOMY M3HOCY, YTO OCODEHHO aKTYalbHO MpPH MPHMCHECHHH
psI0ONOBHBIX MAaTEPHANOR, H3TOTOBNEHHBIX H3 HOBBIX BHUOB ChIPBS M H3 CMECOBBIX
BONIOKOH. DBBelleHHe 3TOHl  XapaKTepHCTHKH IO3BOJWT  MPOBOJHMTE  Dosee
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KaueCTBeHHEIH 0TO0p pIGONOBHEIX MaTEPHAIOB HA CTAAHH NPOCKTUPOBAHHS OpYaHH
peIBONOBCTRBA M TIOMOXKET NMPef0TBPAaTHTL €ro Mpex/eBpeMeHHBIA H3HOC BO Bpems
9KCIITyaTaLHH.

Pe3ynbTaThl UCCIEQ0BAHUA B AaJIbHEHIIEM TOJDKHBI CTaTh MCXOAHOH §a30H s
pa3paboTKH  HOPMATHBHO-TEXHHYECKOH  JOKYMEHTAUMH MO0  ONpEAeNCHHIO
(akTHUecKOro H3HOCA M NpoJoJsKMTenbHocTH paborhl opyaud peifonoscrea c
YUeTOM YCTOBHH HX DKCILTyaTalHH,

PesyiibTaTel JKCIEPHMEHTANBHBIX HCCNCAOBAHWH W JKCIEPHMEHTANLHOE
obopynosanue npumensimuce ¢upmoit OO0 JILUT KOHLIENT npu Bxoanom
KOHTPOJe PHIOOJIOBHBIX HHTEBHIHBIX MAaTE€PHANIOB, NPHMEHSEMbIX [IPH IOCTpOiKe
TPANOB, YTO MOATBEPKAACTCA AKTOM BHEpEeHHUA.

OCHOBHOE COAEP)KAHUE JUCCEPTALMH ONTYBJIHKOBAHO B
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