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1. Ile1 ¥ 321244 OCBOEHMSI AU CUUILIHHBI
OcCHOBHOI 1ENBI0 Kypca SBISETCS TOATOTOBKAa OakamaBpoB (U3UKM K HAyYHO-

HCCIIeI0BATENbCKOM, HAy4YHO-MHHOBAI[MOHHOM, OpraHU3aIOHHO-YIPABIEHYECKOM u
MEIarOTMYECKON JIESATEFHOCTH B HAayYHO-HCCIIEIOBATEILCKUX HHCTHUTYTAaX, BBICHIMX W CPEIHUX
y4eOHBIX 3aBEJICHHX, JTA00PATOPHUIX, KOHCTPYKTOPCKHUX WM MPOEKTHBIX OI0PO, HAa MPEATNPHUATHUSX.

B pesynbrare m3ydenus yueOHOM AucUUTUIMHBI «OCHOBBI TPHOOIOTHI» 00y4YaeMble JOJIK-
HBI IPHOOpeCTH MPO(HECCHOHATFHYIO KOMITIETEHIIUIO:

— CIIOCOOEH BBIMOJIHATH SKCIIEPUMEHTH M 0(OPMIIATH PE3yJIbTaThl UCCICIOBAHUN U pa3pa-
6ortok (ITK-2)

Jist JOCTHKEHHS TTOCTABICHHOW TIeJTN TOJDKHBI OBITh PEIICHBI CIIETYIOIINE 3a/1a4H:

1. ChopmupoBaTh NpeaCcTaBICHUE O SIBICHUSNX, TPOTEKAIOIIUX B 30He (PPUKIIMOHHOTO KOHTAKTa, UX
MeXaHU3MaX U YCIOBUSIX MPOSBICHUS;
2. 3yuuTh 3aKOHOMEPHOCTHU TPEHUS U U3HAIIUBAHUS MIPH PA3TUYHBIX YCIOBUAX U PEKUMAX
Harpy>KeHUs TBEPJIbIX TEI,
3. JlaTb cBelleHUSI O METOJIaX MPOBEICHUS TPUOOTEXHUUECKUX UCTIBITAHUN U CITOCO0aX ympaBiIeHUs
napaMeTpaMi KOHTaKTHOTO B3aUMOJCHCTBUS TBEPABIX TeEIl;
4. [IpuBUTH HABBIKH UCIIOJIB30BAHUS TEOPETUUECKUX 3HAHUN TIPU PEIICHUU MPAKTHUECKUX
BOTIPOCOB TI0 BBIOOPY KOMILJIEKCa MEPONPUSATHI, HAIIPABJICHHBIX HA TIOBHIIIEHNE N3HOCOCTONKOCTH
JeTane MallluH;
5. Cnoco6¢cTBOBATH (GOPMUPOBAHUIO Y CTYJICHTOB MHKEHEPHOT'O MBIIIUICHHS], pa3BUBATH IMOJIXO K
PELICHUIO TEXHHUECKUX MPoOIeM.

2. IlepevyeHs MJIaHUPYEMbIX Pe3yJbTATOB 00y4YeHHs 10 JUCHMILINHE

B pesynbrare nydenus AucuuitinHbl « OCHOBBI TPHOOJIOTHI» 00yJaeMbIe JOJIKHBI

OCBOUTH KOMIIETEHIINU:

IMK-2: crocoOeH BBIMONHATH YKCIIEPUMEHTHI U OQOPMIISITh PE3yJIbTaThl UCCIICTOBAHUHA H
pa3paboToK.

Kon u coneprkanne WHANKATOPOB KOMITETCHITUU

ITK-2.1. [TpoBOANT SKCIIEPUMEHTHI B COOTBETCTBHHU C YCTaHOBJICHHBIMH ITOJTHOMOUYHUSMHU.

MK-2.2. TIpoBonut HAOMIOACHUS U U3MEPEHHUS, COCTABISET UX OMUCAHHE U (HOPMYIHUPYET
BBIBOJIBL.

IIK-2.3. CocraBnsier oOT4YeThl (pa3ieiibl OTYETOB) MO TEME WM IO pe3yjbTaTaM
MIPOBEICHHBIX YKCIIEPUMEHTOB.

3Hambo
— OCHOBHBIE 3aKOHBI BHYTPEHHETO ¥ BHEUTHETO TPEHUS, TPEHUS CKOJBKEHUS U KaUCHHUS;

— METO/bI MOBBIIIEHNUS U3HOCOCTOMKOCTH JleTaliell y37I0B TPEeHUS;

— OCHOBHBIE TEPMHHBI U TIOHSATHS TPHOOJIOTHH, TPUOOTEXHUKH M CMa30YHBIX MAaTEPHAJIOB;

— OCHOBHbIE ME€XaHO-(U3UKO-XMMHYECKHE CBOWCTBA, OMPEIEIIAIONIe H3HOCOCTOMKOCTh KOHCTPYK-
[IUOHHBIX MAaTEPUAIIOB;

— KOMIUIEKC COBPEMEHHBIX METOJIOB MOBBIIICHUS M3HOCOCTOMKOCTH KOHCTPYKLIMOHHBIX MaTepua-
JIOB;

— METOAMKY M NPHUHLHMII paboThl 000pYIOBAaHUS AJISi HAHECEHHs MPOTHBOM3HOCHBIX, MPOTHUBO3a-
JUPHBIX TOKPBITHH;

— TIpUEMBl PACYETOB  IapaMeTpOB, OLECHHUBAIOIUX H3HOCOCTOMKOCTh  (MHTEHCHBHOCTb
W3HAIINBaHUS, CKOPOCTh N3HAIIMBAHUS H JP.).

— Heo0X0IMMbIe CTaHAApThl OYOPMIICHUSI HAYYHBIX CTaTell U OTYETOB;

— ocobeHHocTH oopmiteHus rpadudeckoit mHGopMau U GopMyI;



ymembo
— YMETh BBIOpATh MOJEIBHBIA y3€J IS MPOBEACHUS HCIBITAHHUS M ONPEACIICHUS YHCICHHBIX Xa-
PaAKTEPUCTHK MPOIECCa U3HAIINBAHUS, TAKUX KaK CKOPOCTh U HHTEHCHUBHOCTD W3HAIIMBAHUS;

— YMETh MPOBECTH KPUTUICCKUH aHAIIN3 MPABUIBHOCTH BHIOOpA KOHCTPYKIIMOHHOTO MaTepHaja H
(W1K) MOKPBITU;

— IpaMOTHO O(POPMUTH IMOTYICHHBIE IKCTICPUMEHTAIBHBIC TAHHBIC, BKITFOUAs UX CTATUCTHYCCKYIO
00paboTKy, B COOTBETCTBUU C UMCIOIIIUMUCS TPEOOBAHUSIMU CTAHIAPTA;

eé1aoemo
— HaBBIKaMU OIICHKH OCHOBHBIX (PH3UKO-MEXaHUYECKHX CBOMCTB MaTepPHAJIOB TIap TPCHHUS,

3. Mecro aucuuniannel B crpykrype OII BIIO

JlaHHas AUCLUIUIMHA U3YYaeTCsl B CEIbMOM CEMeCTpe 00pa3oBaTeIbHON MPOrpaMMBbl IOAT0-
TOBKHM 0aKanaBpoB (PM3HUKU U ABJSETCS TUCLHUILIMHON MO BBIOODY.

ConeprxkaHue Kypca OXBaTbIBAaeT (PU3MKO-XMMUYECKHE CBOMCTBA MOBEPXHOCTEH, BUIBI Tpe-
HUS B y37aX MAallUH U MEXaHU3M H3Hoca Jetaneil. [lonpoOHo nmpoaHann3upoBaHbl BUABI U3HALIH-
BaHUS U PA3INYHBIC MOBPEXKIEHUS MOBEPXHOCTEN. B 3aBUCMMOCTH OT BUJIa U3HAIIMBAHUS WIH II0-
BPEKICHUS MOBEPXHOCTEH TPEHMs yKa3aHbl METOJbl MOBBIIICHUS JOJTOBEYHOCTH AeTanei. Pac-
CMOTpPEHBI HOBBIE pecypcocOeperaroiiye TpuOOTEXHOJIOTHH, 00eCcTIeYMBAaONIUEe BEICOKUI YPOBEHb
Ha/IeKHOCTH. Y I€JIEHO BHUMAHHUE OLICHKE TPUOOTEXHUYECKUX MOKa3aTelel, paluoHaIbHOMY IOJ-
060py M HCIOJB30BAHUIO KOHCTPYKIIMOHHBIX MaTepuasoB, 3((EKTUBHOCTH COBPEMEHHBIX TPHOO-
TEXHOJIOTHH (BBIOOP MOKPBITUN U YNPOUYHSIOLUIMX TEXHOJOTHi). PaccMoTpeHbl HeMeTalIndecKue
KOHCTPYKIIMOHHBIE MaTEpUabl U MOKPBITHS U3 HUX.

[lepen m3yueHnem AUCHUILIMHBI «OCHOBBI TPHUOOJIOTHI» OOYYAIOMIMICS TOIDKEH HUMETh
MPECTaBICHHUS O (pa30BBIX MPEBpAILEHUAX BEIIECTBA B paMKax Kypca oouiei (pus3uku, ymers uc-
M0JIb30BaTh COOTBETCTBYIOIINE YPABHEHHS MATEMaTHUYECKOH (M3MKHM B Pa3IMYHBIX (U3MUECKUX
Mozenax. CTyneHThI-0akagaBphl JOKHBI UMETh MPEACTABICHUS 00 3IEKTPOXUMUHU, OCBOUTH MPH-
MEHEHHE ypaBHEHHMM peakluil A OLIEHKU I0JIydaeMbIX MPOoAyKToB. KpoMme Toro, oOydaromuecs
JIOJKHBI BIIaJIETh OCHOBAMM MaTE€pPHAJIOBECHUS, YMETh HaXOAUTh B3aUMOCBS3U (pa30BOr0 COCTaBa
U CTPYKTYpBI BELIECTBA CO CBOMCTBaMHU MaTepuana. CTyAeHTbl JOJLKHBI YMETh: OIMCHIBATH HAIPSI-
KEHHOE COCTOSTHUSI B TBEPAOM TeJle, UCIIOIb30BaTh TEH30phl HAPSHKEHUH U AepopmManuii; ynpyrue
U IUIACTUYECKUE CBOMCTBA TEJl, UX CBSI3b C KPUCTAJUIMYECKUM CTPOCHHEM TEIl; MEXaHU3MBbI BA3KOIO
U TBEPAOTrO Pa3pylICHHs; BUIbl HATPY)KEHUS WU IyTU IMOBBIMIECHUS MPOYHOCTH KOHCTPYKLHUOHHBIX
MatepuanoB. TpeOyeMble 3HaHUS U yMeHUs (GOpMUPYIOTCS B paMkax 0a30Boil yactu mpodeccuo-
HaJIBHOTO LIMKJIa OCHOBHOW 00pa3oBaTeNbHON MporpaMMel OakanaBpuara. Takum oOpa3om, ocBoe-
HUe AUCIUILIUHBL «OCHOBBI TPUOOJIOrMM» 0Aa3UPYETCs HAa 3HAHMM paHEEe M3Y4YaeMbIX JUCLUIUIMH:
«MonexynsipHas pusznka», «XuMusn», « HucieHHbIe METOABl U MaTeMaTHYECKOE MOJEIMPOBAHUEY,
«YpaBHEHUS] MaTeMaTH4eCKON ¢u3ukn», «Duznyeckoe MaTepuanioBeneHne», «MeToapl aHalu3a
MaTEpHUAJIOB).

OcBoeHne AaHHON IUCHUILIMHBI HEOOXOAMMO KaK IPEAIIECTBYIOIIEE IS MPOXOKACHUS
Hay4HO-HUCCIIEN0BATENbCKON TPAKTUKH.

4. O0beM JUCHMIIIUHBI
4.1. O0beM IMCHUIIMHBI B 324€THBIX ¢IMHUIAX C YKAa3aHHEM
aKaJeMHYeCKHMX YaCOB M BU/bI Y4eOHOI padoThl



Buapl yueOHoi1 paboThI Bcero

OO6mast TpyI0EMKOCTh B 3a4ETHBIX €AMHHIIAX 3
OO01m1ast TPyI0EMKOCTb B 4acax 108
AynuTopHBIE 3aHATHS B Hacax 64
Jlekun 38
[IpakTudeckue (J1aboOpaTOpHBIE) 3aHATHS 26
CamocTosiTenpHas paboTa B yacax 44
Bun wutoroBoro KoHTpois  (TPyLOEMKOCTb B 3auet 7 cemecTp

3a4ETHBIX SAMHUIIAX )

4.2. O0beM KOHTAKTHOI padoThl Ha 1 o0y4arierocs

Bupl yaeOHBIX 3aHATHN Ounas popma
Jlekun 38
[IpakTHueckue 3aHATHs 26
JlaGoparopHble 3aHITHH —
Koncynpranmmn

3aueT/3a4eThI 0,25
DK3aMeH/9K3aMEHbI -
KypcoBble paboTsl -
Bcero 64,25

5.Conepkanue THCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aeiam), ¢
yKa3zaHHeM KOJIM4YeCcTBAa YacOB U BUI0B 3aHATHI
5.1 TemaTtuyeckuii NUIaH y4eOHOM TUCUMIIJIMHbBI

Ne Ha3zBanue pazaeJia, TeMbl Bcero AyaUTOpHBIE CamocTosT.
3au.en/ 1 n pabora
gac exnun [lpakr.
1 | BBomHsbIit pa3men 4/0,11 2 - 2

OOmme cBeACHUS O MEXaHUYECKUX H
2 | pU3UKO-XUMHUIECKHIX cBoiictBax | 8/0,22 2 2 4
MaTepHaJIOB U UX MOBEPXHOCTEN

I'eomerpuueckue XapaKTEPUCTUKH
3 MIOBEPXHOCTEN 14/0,39 4 4 6
4 | Tpenue TBepAbIX Tel 16/0,44 6 4 6
M3HammBaHne MaTepraioB 16/0,44 6
6 |Cmaska 6/0,17 2 - 4
7 TeruioBble mpolecchl IPU  TPEHMH, 12/0.33 4 4 4

HW3HaIlIMBaHUM U CMAa3KeE

8 | TpuOorexnuueckne  marepuasisl  u| 14/0,39 6 4 4




TpI/I6OTCXHOJIOFI/II/I

9 |CmazouHbIe MaTepHAaIIbI 6/0,17 2 - 4
10 Metomsl M CpencTBa HCHBITAHWN Ha 12/0.33 4 4 4
TPEHUE U U3HOC
BCEI'O: 108/3 38 26 44

5.2. Copepxanue Q1M CUMIIJINHBI

1. BBoaHbI# pa3ae..
OcHOBHbBIE TIOHATHSI, TS PMUHBI U onpesaeneHus. CBeeHusT 00 UCTOPUH Pa3BUTHSA TPUOOIIO-

TUH.

2. O0mme cBeieHUs 0 MEXaHMYECKUX U (PU3MKO-XMMHYECKHUX CBOHCTBAX MAaTEepPHAJIOB
U MX NIOBEPXHOCTEMH.

OcHoBbl Teopuu TBepAoro tena. Cuibl cBs3ell B TBEpAbIX Tenax. M3MeHeHue cBONCTB TBep-
JBIX T€J B 3aBUCUMOCTH OT TEMIIEpaTyphbl.

ITonsTe 0 IUarpaMMax COCTOSIHUS.

VYnpyrue cBoicTBa KpUCTALIOB. MOIyau yIpyrocTH U yIpyTrHe MOCTOsiHHbIE. Teopernue-
CKasl ¥ peajbHasi MPOYHOCTh KPUCTAIOB. J{e(heKThI B KprcTaiax.

Mexanndeckne CBOMCTBa MarepuaiioB. CBOMCTBA MpU JUHAMUYECKOM HarpyxeHuu. [lma-
cTrueckas nedopmalys, YIpodHEHUE MpH IacTudeckoM jaedopmupoBannn. CBepXIUIACTUYHOCTD
METAJLIOB.

Bunsl paspymenus. MexaHu3Mbl 3apOxkKICHUS TpeluH. Bsaskoe, Xpynkoe paspyuieHue. SB-
JICHUE HECOBEPIICHHON yNpyrocTH. YNIpyruil ructepesuc u nociuenaercreue. Iddexr baymmarepa.
[Ton3ydecTs, yCcTasocTs.

Huddysus B TBepAbIX Temax. 3aKoHbI qudPy3un.

[ToBepxHOCTH TBEpABIX Tel. OCOOEHHOCTH CTPOCHUS U COCTaBa MOBEPXHOCTHHIX coeB. U3-
MEHEHHUE CTPYKTYpPbl TOBEPXHOCTHBIX CIOEB B IpoLiecce TPeHUs. ATOMHAs PUPO/Ia MOBEPXHOCTEN
TPEHUSI.

CopOrmonnbie Tiporiecchl. Du3ndeckass aacopOnus U XeMocopOnus. AAre3uss W KOTe3Hs.
Buasl anre3nonHoro BzauMozeicTBus. [NIeHKHM Ha MOBEPXHOCTSIX TBEPIABIX TE€JI M MEXaHU3Mbl UX
o0OpazoBaHusl.

3. 'eomeTpuyecKkue XapaKTepuCTHKH NIOBEPXHOCTEH.

I'eomempuueckue xapaxmepucmuxu nogepxHocmeti meepovix mej

OO61ue npeacTaBiIeHus 0 peajlbHoU Tornorpaduu MoBepxHOCTeH TpeHus. MeTo bl onrcanue
IIOBEPXHOCTEH TBEPABIX TEJI. XapaKTEPUCTUKH MHUKPOI€OMETPHUH MTOBEPXHOCTEH. MeTonbl uzmepe-
HUS MUKPOTE€OMETPHH.

Koumaxmmnoe 63aumoodeticmeue meepovix mei

MexaHuKa KOHTAKTHOTO B3aMMOJICUCTBUS TBEPABIX TeJl. DMIOPHI pacpeeieHUs] HanpshKe-
HUW. KOHTaKT ynpyrux Ten npu Haau4uy TpeHus. KOHTaKT Tel 3a npeaenamMu yrupyrocTy.

JIMCKPETHOCTh KOHTaKTa. MHUKpPO- U MaKpO-MacCIITa0HBI ypPOBEHb PACCMOTPEHUS XapakTe-
PUCTUK IHCKPETHOrO KOHTakTa. HomuHanbHas, KOHTypHas W (hakTH4ecKas IUIOMIAIN KacaHus.
COmmkeHue MOBEPXHOCTEH MO Harpy3Koil. MexaHnka KOHTaKTHOTO B3aUMOJICHCTBHS TBEPBIX Tell
C ILIEPOXOBATHIMU MOBEPXHOCTSIMHU.

MeTtoasl pacueta (axTuueckoi miuomanu kacanus. COOTHOIICHUS MEXIY (PaKTHYECKHUMHU
IUIOUIA/ISIMU KOHTAaKTa U COJMM)KEHMEM KOHTAKTHUPYIOLIUX TeJl B HEMOABM)KHOM COCTOSIHUU WM IIPH
CKOJIbKEHUHU. DKCIEPUMEHTANIbHBIE CIOCOOBI ompesesieHnss (paKTUYeCKUX IUIOMIael KacaHus U
COJIMKEHUH.




4. Tpenue TBEpPAbBIX TEJ.

OcCHOBHbBIE TOJOXKEHHS U Pa3BUTHE TEOPUU BHEIIHEro TpeHus. Buabl ppuKIMOHHOTO B3au-
MOJEUCTBUA. TpeHuEe CKONbXKEHHUS, KAUEHUS U BepueHHs. TpeHne nokos. MexaHn3Mbl JUCCUNIAlUN
SHEPruu Npu GPUKIIMOHHOM B3aUMOICHCTBUU.

Onpenenenne il ¥ KOA()(OUIIMEHTOB BHEITHETO TPEHUS MPHU YIPYTHX H TUTACTUICCKUX JIe-
(dhopManusax B 30HE KOHTAKTa MUKPOHEPOBHOCTEH. 3aBUCUMOCTH KO3 UIIUEHTA BHEIITHETO TPEHUS
OT BHJa KOHTAKTa, HArpy3KH, TEMIEPATYPhbl, CKOPOCTH CKOJIbKECHHS, CBOMCTB MAaTEPHAIIOB MapPhI
TpPEHUSI.

JluHaMu4YecKue MpoIEecChl P CKOJIBKEHUH TBEPABIX TeJl 0€3 CMa304HOro Matepuana. Bim-
SHUE BHEIIHUX BHUOpanmii Ha mporecc TpeHus. OpuKUMOHHBIE aBTOKONeOaHMS. YCTOWYHUBOCTH
CKOJIBKEHUS TIPU TPEHUHU TBEPIBIX TEI.

[Ipupona tpenus kauenusi. Kauenne ynpyrux ten. CuernsieHue U npocKaib3bIBaHUE MTPHU Ka-
YEHUHU. 3aBUCUMOCTh MEX]Iy TAaHTCHIIMAIIbHOW CUJIOW U OTHOCHUTEIHHBIM MPOCKaJIb3bIBaHUEM. Pac-
MpeAeIeHNe HOPMaJIbHBIX U TAHT€HLIMAJIbHBIX HANPSKEHUU. BlMsgHNE TaHr€eHUHUaIbHOTO YCHINS B
KOHTAKTE Ha TPAHUIIBI YIIPYTOTO M TJIACTUYECKOTO MOBEICHUS MaTepuaia (auarpaMmma mpucrnocad-
JMBAEMOCTH MaTepuana).

Kauenne Ten, obmagaronux CBOMCTBAMH pEJIAKCAIlMU M TOCienercTBusl. Omopsl KauyeHUs.
KoHTtakTHast npoYHOCTBh. JJ0NrOBEYHOCTH OMOpP KaueHHUS.

5. U3HamyBaHue MATEePHAJIOB.

Knaccudukanus BumoB u3HammBaHus. KoianuecTBEHHBbIE XapaKTEPUCTUKH H3HAIIMBAHMSL.
[IpocTas Mmozaenb u3HamMBaHus. Y paBHeHUE Apdapaa. FI3HOCOCTOMKOCTB M KJIaCChl H3HOCOCTOMKO-
cti. OCHOBHBIE 3aKOHOMEPHOCTH M3HAINBaHNIOCOOCHHOCTH U3HAIIMBAHUS TOJTHUMEPHBIX MaTEpU-
aJioB.

TepMmoanHaMuyeckuit MOAXOA K pa3pylICHUIO U U3HAIIMBAHUIO TBEPIBIX TEII.

XapakTeprucTUKa OCHOBHBIX BMJIOB M3HAIIMBaHUs: aOpa3uBHOE, ruipoadpa3uBHOE, KaBUTa-
[IMOHHOE, YCTAJIOCTHOE, OKHCIUTENLHOE, MIPH CXBAaThIBAHUU (3aelaHuu), pU (HPETTUHTE, DIEKTPO-
9PO3UOHHOE, BOJOPOHOE, IPH N30UpPATEIIbHOM IIEpEHOCe.

OcHoBBI pacueTa y3710B TpeHHs Ha u3Hoc. Pacuer popMon3MeHeHNs CONMPSKEHHBIX Tel Mpu
W3HAIIMBaHUU.

MeTo/1bl TOBBIIIEHNS H3HOCOCTOMKOCTH Y3J10B TPEHUS.

6. Cmaska.

Buowt cmaszku. Knaccudukarus BUIOB cCMa3Ku (CMa304HOTO JAeicTBUs). OCHOBHBIC MPU3HA-
KM, XapaKTEepPU3YIOIIHUE BUIbI CMA3KH.

JKuokocmnas cmaszka. Buapl )KUIKOCTHOW CMa3KH: THAPOJWHAMHUYECKas, THIpOCTaTH4e-
CKasl, THAPOCTATOAMHAMUYECKAs, AIACTOrUAPOAMHAMUYECKAS.

I'unponunamuueckas cMaska. OCHOBHbBIE YpaBHEHUS! TEOPUH THAPOJINHAMUYECKON CMa3KH.
VYpaBHeHue PeiiHonbpaca U rpaHUYHbBIC YCIIOBHs. Y PpaBHEHHUs IIEpeHOCa TEeIUIoThl. M3oTepMuueckas
Y HEM30TepMuYecKas 3a7ad TEOPUH T'UAPOAUHAMUYECKON CMa3KHu.

Pacyer cranunoHapHO-HArpyKEHHBIX MOJIIUITHAKOB CKOJBXeHHS. Hecymias cmocoOHOCTH,
MOTEPH HA TPEHUE B CMA304YHOM ciioe. TermoBoit 6ananc. HectanmonapHo-Harpy>XeHHbIC O IIITHII-
HUKHU CKOJbkeHusl. CuctemMa ypaBHEHUM JIBUMIKEHHUS Bajla, TEUCHUS CMA304YHOTO MaTepuala, rnepe-
Hoca TeroThl. Kpurepun oueHkn paboTOCIOCOOHOCTH MOAIIMITHUKOB CKOJbXeHUs. ['napoauHa-
MUYECKasi HEYCTOMYUBOCTH BEICOKOCKOPOCTHBIX MOJIIMITHUKOB CKOJIBXKEHUS.

DnacTorupouHaMuuecKas cMa3Ka. YpaBHEHUS TEUEHHUS CMa3KU U YNPYrocTu 3aBUCH-
MOCTb BSI3KOCTH CMAa304HOT'0 MaTepuyia OT TeMIlepaTyphl U AaBieHUs. TONIIMHA CMAa30YHOTO CJIOSI.
l'azoBas cmaska.

I'panuunas cmaska. I'pannynas cmaska. [Ipupona u cTpoeHne rpaHUYHBIX CIIOEB. 3aKOHO-
MEPHOCTH MPOLECCOB MPU I'PaHUYHOM cMaske. BnusHMe cMa304yHOro marepuana, TeMIEepaTyphbl,
CKOPOCTH CKOJIBXKEHMSI, IIEPOXOBATOCTH MOBEPXHOCTEW TPEHMSI HA MPOLIECCHI IPU T'PAHUYHON CMa3-



ke. JlonroBe4HOCTh rpaHUYHBIX cloeB. [lepexonHble TeMneparypbl pyu TPAaHUYHOM CMa3Ke U TeM-
NEepaTypPHO-KUHETUUYECKUM METOJ MX OLEeHKH. M3HammBanue npu rpaHudHoi cmaske. Ilonxon x
o100py CMa30YHBbIX MaTEpHUAJIOB MO KPUTEPHIO MpelenbHON Temneparypbl. Cnenuduieckue me-
TOJIbl OpraHU3allMu TPAHUYHOW CMa3KH: M30upaTenbHbIi nepeHoc (3¢deKT 6e3bI3HOCHOCTH), (-
(beKT TpHOOTOTMMEpU3ALINH.

Ipenue, uznoc, cmaska 6 sKCMpemManvbHblX ycaoeusx. TpeHue, U3HOC U cMa3Ka B JKCTpe-
MaJbHBIX YCIOBMSIX. BIusiHuEe HU3KMX M BBICOKMX TeMIEparyp Nnpu TpeHuu. BozneiictBue paaua-
LIUH, BaKyyMa, ra30BOM Cpe/bl, AJIEeKTPOMArHuTHbIX nosied. Tpubosnornuyeckue mpodaemMsl B KOCMO-
ce. TpeHue, cONpoBOKIAEMOE TOKOCHEMOM.

7. TenyioBble pouecchbl NPU TPEHUH, H3HAITUBAHUHN U CMAa3Ke.

TeryoBble 3a1a4um MpU TPEHUW W U3HAINWBAHUK TBEPAbIX Tes. OOmasi mOCTaHOBKa 3a7adu
TEIUIONPOBOAHOCTH IIPU TPEHHUU. TPU OCHOBHBIX peXHMa TPEHMs: CTAllMOHAPHBIN, HECTAl[MOHAp-
HBIM, KBa3uCTalMOHapHBIA. BnusHue TemmepaTypbl Ha TPUOOJIOIMUECKHE XapaKTEPUCTHKU Map
TPEHHUS.

Pacuer Temmneparyp npu cTauroHapHOM pexume TpeHus. OnpeaeneHue mnoist TeMieparyp,
CpeIHEN TeMIlepaTypbl OBEPXHOCTU TPEHUS M TEMIIEPATyPHOM BCIBILIKKA IPH HECTALlMOHAPHOM
pexxume TpeHus. KoaddumnueHnt pacrpeneneHus TEIOBBIX MOTOKOB. Pacuer o0beMHON TemImepa-
TYPBbl IPY IOBTOPHO-KPATKOBPEMEHHOM PEKHUME TPEHUS.

TennoBas quHamMKKa TpeHUs M U3HOCA TBEpAbIX Ten. OmnpeseneHne MHTEHCUBHOCTU H3Ha-
LIMBaHUS NPU TPEHUU C YYETOM TEIUIOBBIX MPOLIECCOB.

8. TpubGoTexHnYeckne MaTepuasibl H TPHOOTEXHOJIOTHH.

Tpubomexnuueckue koncmpyKkyuonHvle mamepuanvl. CoBMECTUMOCTb TpubocucTeM. Boioop
KOHCTPYKIIMOHHBIX MaTepUajIoB TPUOOCHUCTEM C y4€TOM UX coBMecTuMocTu. [loHsiTHE O camoopra-
Hu3anuu TpudocucteM. [IpuHIUIBI CO31aHMs HOBBIX MAaTE€pUAIOB HA OCHOBE CTPYKTYPHOH MpHcIo-
cabIMBaeMOCTH U CaMOOpraHU3alluu TPUOOCUCTEM.

Metannuueckre MaTepualbl A y3710B TPEHUS PAa3IMYHOrO Ha3HaueHus. Pekomennyemeble
00JIaCTH HCIIONIb30BaHMsI aHTU(QPUKIIMOHHBIX CIUIaBOB. [IOpOIIKOBBIE, KEpaMHUUECKUE KOMITO3UIIM-
OHHBIE MaTepHAJIbl AJIs1 AHTUYPUKIIMOHHBIX ¥ (PPUKIIMOHHBIX y3J10B TPEHHUS.

[TonMepHBIE U METAJUIONOJUMEPHBIE KOMIIO3MLIMOHHBIE MaTepUaibl JUIs MOALIMITHUKOB,
OTIOp CKOJIBKEHUS, TOPMO30B B MY(PT CLIETIIICHHUS.

Tpubomexnonozuu. Buipl U3HOCOCTOWKUX MOKPHITUN M YIPOUHEHHSI TOBEPXHOCTHBIX CIIOEB.
HannaBka n3HococToiikux cinoeB. HamblieHre M3HOCOCTOMKUX MOKPBITUM M3 MOPOIIKOBBIX MaTe-
puanos. JlazepHoe ynpoyHeHHe. YTNPOYHEHHWE HOHHO-TUIa3MeHHON o0pabotkoil. Auddysnonnsie
MOKPBITHS. MexaHoTepMuueckoe GOpMHUPOBAHUE U3HOCOCTOUKUX MOKPBITUHA. IICKTPOXUMHUECKHE
MOKPBITHS.

9. CMa304HbIe MaTepPHAJIbI.

Knaccudukanum cMa304HBIX MaTEpUANIOB: MO arperaTHOMY COCTOSIHHIO, IMTPOUCXOKICHHUIO,
crioco0y noityueHusi, HazHadeHuto. JKunkue cma3zounsle MaTepuanbl. CocTaB, SKCIUTyaTalluOHHBIE
CBOWCTBA M aCCOPTUMEHT Macell. ba3zoBbie Macia. @yHKIIMOHAIBHbIE TPUCATAKH, AaHTH(PPUKIIUOHHBIE
n00aBKU K MacjiaM.

[Inactuunble cma3ouHble MaTepuanbl. CocTaB, KCIUTyaTallUOHHBIE CBOWCTBA M aCCOPTH-
MEHT IUIACTUYHBIX CMa30K.

TBepabie cMa304HbIE MAaTEPUAIIBIL.

10. MeToabl ¥ cpeICTBA HCIIBITAHNI HA TPeHHE M U3HOC.

Tpubomerpust u Tpuboanarnoctuka. Llukn TpubOOTEXHUYECKUX HCIBITAaHUNA. McmbiTaTens-
Has TEXHMKA Ui TPUOOIOTMYECKUX MCIIBITAHUM M ucciaenoBaHui nap TpeHus. OcoOeHHOCTH TpH-
OOTEeXHMUYECKUX UCTIBITAHUN CMA30YHBIX MaTepuanoB. [ImaHupoBaHNe HKCIIEPUMEHTOB MPH OLIEHKE
TPEHHS U U3HOCA.




6. MeToauueckue MarTrepHuaJbl 1Jisd oﬁyqamumxca M0 0OCBOCHHUIO JTUCHUITIMHBbI

OcHOBHOE coziep)KaHUe MPeIMEeTa U3J1araeTcs B JICKIUAX, ayIMTOPHbIC IPAKTUYECKUE 3aHs-
THS TIO3BOJISIFOT 3aKPEIUTh MPHOOPETEHHBIC 3HAHUS U MTPOBEPHUTH CTETICHb YCBOCHUS WX TIPU pelle-
HUM 0a30BBIX JJIS MpeaMeTa 3a1ad. JlanpHeiee 3aKperuieHne MaTeprana IpoOUCXOJUT Py CaMo-
CTOSITENIbHOW paboTe ¢ TEOPETUYECKON YacThIO MpEIMeTa W NPU PEIICHHH 33JJaHHOTO 00beMa 3a-
nad. Jlyig moimydeHus IOIycKa K 3a4eTy HeOOXOIUMO MOJHOCTBIO PEUINTh 3TH 3aaa4yu. CTylneHTaMm
MpeJyIaraeTcsl UCTOIb30BaTh PEKOMEHIOBAaHHYIO JIUTEPATYPy sl O0Jiee MPOYHOTO YCBOCHHUS y4eO-
HOT'0 MaTepualla, M3JI0)KEHHOT0 Ha JIEKIUAX, a TAKXKe IS M3yUeHUs] MaTepuasa, 3aliIaHupOBaHHOTO
JUTSL CAMOCTOSITEIIEHOU PaOOTHI.

CTyeHThI JOJDKHBI PETryJIIpHO U3YydaTh JIEKIIMOHHBIA MaTepuall, MOCKOIbKY MPOIyIeHHbIE
TEPMUHBI U TIOHATHUS, HEM3YUYCHHBI MaTepUal HE MO3BOJISAT MOJHOIICHHO OCBOHMTH IOCIEAYIOIIHE
JEKIMU U TOJIY4YUTh HEOOXOAUMBIA 00BEM 3HAHUH 10 U3y4yaeMOMY MPEIMETY, YTO MPHUBEIET B UTO-
re K «1mpobeiry» B KOMIUIEKCE 3HaHUH, HeoOxoaumbIx (Gusuky. Kypce crpoutcs Takum 006pa3om, 4To
MIOHATHS, BBEIEHHBIC HA TIPEALICCTBYIOMIMX JIEKIUAX, IIUPOKO UCIOIB3YIOTCS B TabHEUIIIEM.

Jlist Tiry0OKOTO TOHUMAHHUSI TIPEeIMETa CTYICHTY HEIOCTAaTOYHO TOJILKO pa30oHpaTh JICKIIHH,
HEOO0XOIUMO TaK)X€ YMETh MPUMEHSATH MOMyYEHHbIC HA JICKIUIX 3HAHUA B XOJ€ MPAKTUYECKUX 3a-
HATHA. YMEHHEM pemath 3aJaqyd MPOBEPSETCS TOITHOTA YCBOCHUS TOIYYEHHBIX TEOPETHUECKUX
3HaHuid. CTyeHT 00s3aH peraTh BMECTe ¢ MpernojaBaTesieM Ha MPaKTHUECKUX 3aHATUSAX Mpejyiara-
eMbIe 33/1a4H, a, KPOME TOT0, 0053aTEIBHO PelIaTh OJHOTHUITHBIC 3a/1a41, TIPEATIOKEHHBIE JUISI CaMO-
CTOATENHHOMU (BHEAYIUTOPHOI) pabOTHI.

6.1. CamocrosiTesibHAst pa00oTa 00y4aIOIIMXCS 110 JUCHUILIMHE (MOLYJII0)

Nen/m | Pa3nmen (Tema) 3aganue Yacsl Mertoauyeckue dopma
AUCHMIIIMHBI PEeKOMEHIAIUH 10 KOHTPOJIS
BBINOJIHEHUIO 32 JaHNSA
BBomubIii pazaen Jlnst MOArOTOBKH K OTBETY
€KOMEH/TyEeTCs TI0JIb30-
0630p p Y .
1 2 BaThCs yueOHUKOM [1] u3  [YCTHBIM omipoc
JTUTEPATYPbI .
CIIMCKa OCHOBHOM JIMTEpa-
TYpBI
O6mme JI1s1 HOroTOBKY K pertie-
CBEJICHUSA 0 HUIO WHIUBUIYaJTBHBIX
MEXaHUYECKUX U 3a/laHU PEKOMEHTy€eTCsl
Pemenue A p Y
dusmKo- MoJIb30BaThCs yueOHbiMU  [MHIMBHUAYaIbHA
2 WHUBUyaJIbH 4
XUMHUYECKUX . nocobusmu [ 1-3] u3 sl IPOBEPKA
. BIX 3a/IaHUU o
CBOMCTBax CIIMCKa OCHOBHOM JINTEpa-
MaTepHuaioB U UX Typbl
MTOBEPXHOCTEMN
['eomerpuueckue JI1s1 HOArOTOBKM K perie-
XapaKTEPUCTUKH HUIO WHIUBUIYJTBHBIX
paKTepreTiy Pemenue LAnBHY M HuBuyanbHa
MOBEPXHOCTEN 3a/laHU PEKOMEHTyEeTCsl
3a/1a4 1o Teme, sl IPOBEPKA,
3 6 MI0JIb30BaThCS yUEOHBIMU
MOJIFOTOBKA [IPE3CHTALIHS
nocobusmu [1-3] u3
JOKJ1a/10B L TOKJIa/10B
CIIMCKa OCHOBHOM JINTEpa-
Typbl
4 Tpenue tBepabix | Pemenue 6 Jnst moarotoBku K peme-  |MHIuBuayaibHa
Tel 3a/1a4 MO TeMe HUIO MHIUBUAYAJTbHBIX sl IPOBEPKA




3aJlaHUM PEKOMEHIYETCS
MOJIb30BaThCS yUeOHBIMU
nocoousivu [1-3] u3
CIIUCKa OCHOBHOM TuTepa-

TypBI

H3nammBanue JI71s1 MOArOTOBKH K peliie-
MaTepHasoB AHaIATAYECKU HUIO UHIUBUAYAJIBbHBIX
it 0630p 3aJJaHUN PEKOMEH]TyeTCs BhicTyIuieHHe ¢
5 JUTEPATYPHI, M0JIb30BaThCS yUEOHBIMU .
[pe3eHTalnen
MOATOTOBKA nocobusmu [1-3] u3
JIOKJIaJI0B CITMCKa OCHOBHOM JIUTEpa-
Typbl
Cwmaska JI71s1 MOArOTOBKH K peliie-
HUIO UHIUBUIYaJTbHBIX
00630p 3aJlaHUM PEKOMEHAYETCS  |Y CTHBIN ompoc,
6 JTUTEPATYPHI, MOJIb30BaThCS YUEOHBIMU  [IPOBEPKA perie-
pelieHune 3a1a4 rocoousivu [1-3] u3 HUI
CIIMCKAa OCHOBHOM JIUTEpa-
Typbl
TemtoBeie JI71s1 MOArOTOBKH K peliie-
IIPOLECCHl  IIPH HUIO UHIUBUAYAJIBbHBIX
TPEHUH, Pewenme 3alaHU PEKOMEHIyEeTCS -
7 W3HAIIMBAHUU U M0JIb30BaThCS yUEOHBIMU
3a/1a4 1o TeMe sl IPOBEPKA
cMasKke nocoousimu [ 1-3] u3
CIICKa OCHOBHOM JIUTEpa-
TYpbl
Tpuborexanueck JI71s1 MOArOTOBKH K peliie-
ue Marepuaibl U HUIO UHIUBUIYAJbHBIX
TPUOOTEXHOJIOTH Pewwemie 3agaHui pekomenayercs  |[lucbmeHHas
8. u MOJIb30BaThCS YUCOHBIMU  |CAMOCTOSITENTbHA
3a/1a4 MO TeMe
rmocoousivu [1-3] u3 st paboTa
CIIMCKAa OCHOBHOM JIUTEpa-
TypBl
CMmazouHble O0630p nuTepa- J171s MOATOTOBKM K pertie-
MaTepHaJIbl TypBl, perie- HUIO UHIUBUIYAJIbHBIX
HUE 3a71a4 3amaHui pekoMenayercss  ([IucemenHas
9 MOJIb30BaThCS YUEOHBIMU  |CAMOCTOSITENIbHA
nocobusimu [1-3] u3 st paboTa
CIHCKa OCHOBHOM JIUTEpa-
TYpbl
MeTtonbl u | O630p nurepa- JI1s1 OAroTOBKM K perie-
CpenacTBa TypBI, peliie- HUIO WHIUBUIYJTBHBIX
UCTBITAHUA ~ Ha | HUE 3a/1a4 3amanuil pekoMenayercst  [[lucbmenHas
10 TPEHUE U U3HOC MOJIb30BaThCS YUCOHBIMU  |CAMOCTOSITENTbHA
rocoousivu [1-3] u3 st paboTa

CIIMCKAa OCHOBHOM JIUTEpa-
TypbI




6.2. TemaTuka u 3a1aHUA JJI TPAKTHYECKUX 3aHATHIA

Tema Ne 2

OOuue cBeleHUs 0 MEXaHM4YECKUX M (PU3HKO-XUMHYECKHUX CBOMCTBAX MATEPHAJIOB U
HX IOBEPXHOCTEMH.

No 1. Kakoe cBOMCTBO mMaTepuala XapakTepUu3yeT ero CONPOTUBIIEHUE YIPYTOMY M IUIACTH-
4ecKoMy Ae(OPMUPOBAHUIO MIPH BIABIMBAHUU B HETO JIPYroro, Oojee TBepAoro tema?
A) BeinocimmBoctb. B) IIpounocts. C) Yrpyrocts. D) TBepmocTs.

Ne 2. Tlpu ucnpiTaHUU Ha pacTsHKEHHE 00pas3el] Harpy3wid J0 HampsbkeHus R mocrne dero

Harpy3ky cHsuti. KakoBa BellMunHa OTHOCUTEILHOTO yNIMHEHUs 00pasia (puc.)?
A)6%.B)4%.C)3%.D)8%.

Hanpaxcenue

34 6 8
Omuocum. yonunerue, %

Ne 3. Ha puc. uzoOpakeHa quarpamma pacTsKEHHs AJIs yCIOBHBIX HanpsbkeHui. [losene-
HHE KaKuX METAJJIOB OHAa OTpa)kaeT?

Hanpaxcenue

Omuocum. yonunerue, %

A) Inactuuneix. B) OHa MokeT mpHHAUIekKATh JIodomy Metamty. C) Meramisl He MOTYT UMETh
TaKyIo AuarpaMmy. To HeMeTanieckuii marepuan. D) Xpynkux.

No 4. Baons kaxoit mimockoctu 'K nerue Bcero mpoucxoauT CKOIBKEHHUE?
A) (111). B) (100). C) (200). D) (110).

Ne 5. Kakue (hakTopbl CTPOCHUS PEaTbHBIX KPUCTAJUIOB BBI3BIBAIOT IUTACTUYCCKUE Jeop-
MallMH MPY HAMPSKEHUSAX MEHBIINX, YEM PACCUUTAHHBIE ISl UACAIBHOW MOJEIH KPUCTAIIIMYECKOM
pemieTku?

A) Toueunsie nedextsl. B) ducnokamuu. C) [loBepxunoctheie nedektsl. D) JlegexTsl KpucTamim-
YECKOT'0 CTPOEHUSI.

No 6. IIpu kakoM BujE U3JIOMa B 30HE pa3pylICHUS XOPOIIO MpocMaTpuBaroTcs popma u
pasmep 3epeH?

A) Ilpu tpanckpuctamnutHoM. B) [pu xpynkom. C) IIpu Bszkom. D) [Ipu ycranoctHOM.

Ne 7. TIpu kakoM BHjie U3J10Ma B 00J1aCTH pa3pylIeHUs] BUAHBI 1BE 30HBI (IIPEIBAPUTEILHOTO
paspyuieHus u gojaoma)?

A) Ilpu nnrepkpucramuutiom. B) Ilpu ycranoctHoM. C) IIpu tpanckpucrammutHoM. D) Ilpu Bs3-
KOM.

Ne 8. Kak Ha3bIBaeTCsi MEXaHUYECKOE CBOMCTBO, ONpeNesionee CnocoOHOCTh MeTaljIa Co-
MIPOTUBIIATHCS AeopMaly U pa3pyILICHUIO IPU CTATUYECKOM HarpyXKeHun?

A) IIpounocts. B) Bsizkocts pa3zpymenus. C) Y napnas Bs3kocts. D) XKuByuecTs.

Ne 9. Yto Ha3bIBalOT KOHCTPYKTUBHOW MPOYHOCTHIO MaTepuasna?

A) CiocoOHOCTh TPOTUBOCTOATH yCTaNOCTH. B) CiocoOHOCTh paboTaTh B MOBPEXKIEHHOM COCTOS-
HuM nocne oOpazoBaHus TpemuHbl. C) CrnocoOHOCTh COMPOTHUBISTHCS PA3BUTHIO MOCTEHNEHHOTO



paspyieHusi, odecrieunuBas pabOTOCIIOCOOHOCTh JIeTaiel B TeUeHUe 3adaHHoro Bpemenn. D) Kowm-
IJIEKC MEXaHMYECKUX CBOMCTB, 00ECMEUYMBAIONIMX HAJCKHYIO U UTUTENbHYIO0 paboTy B yCIOBUSX
IKCIUTyaTallUH.

Ne 10. Kakoe cBOWCTBO MaTepuasa Ha3bIBalOT HAJAEHKHOCTHIO?
A) CriocoOHOCTh MPOTUBOCTOSTH ycTanocTu. B) CriocoOHOCTh paboTaTh B TOBPEKIEHHOM COCTOSI-
HuU mocne oOpazoBaHus TpemuHbl. C) CrnocoOHOCTh COMPOTHUBISTHCS PA3BUTHIO MOCTEHEHHOTO
paspymeHusi, ooecrieunBas paboOTOCIIOCOOHOCTh JIeTaleii B TeUeHHE 3a1aHnHoro BpeMenu. D) Cro-
COOHOCTBH MTPOTUBOCTOSATH XPYTKOMY Pa3pyIICHHUIO.

Ne 11. Kakoe cBoiicTBO MaTepHalia Ha3bIBatOT 10JITOBEYHOCTHIO?
A) CriocoOHOCTH OKa3bIBaTh B OMPENEICHHBIX YCIOBUAX TPEHUS COMPOTUBICHUE H3HAIIUBAHUIO. B)
Croco0HOCTh CONPOTHUBIISITECS PA3BUTHIO TIOCTEIIEHHOTO pa3pyIleHus, o0ecreunBas paboTOCIO-
coOHOCTh neraneil B TeueHue 3aAaHHOTO BpeMeHH. C) CrmocoOHOCTh MPOTHBOCTOSTH XPYHKOMY
paspymenuto. D) CriocoOHOCTh paboTaTh B MOBPEXKICHHOM COCTOSIHMM TIOCJIE 0O0pa3oBaHUs Tpe-
UTUHBIL.

Ne 12. Kakoe cBoiCcTBO MaTepHalia Ha3bIBalOT BEIHOCIMBOCTBIO?
A) CriocoOHOCTh COMPOTHUBIATHCS PA3BUTHUIO MOCTENEHHOTO pa3pylleHus, o0ecrednBas paboTo-
CIIOCOOHOCTH JIeTajeil B TeueHue 3aJaHHoro BpeMeHu. B) CriocoOHOCTh NPOTUBOCTOATH YCTAJIOCTH.
C) CnocobHOCTh paboTaTh B MOBPEXKACHHOM COCTOSHUU TMociie obpazoBanusi TpemuHbl. D) Cro-
COOHOCTB MTPOTUBOCTOSTH XPYIIKOMY Pa3pyIICHUIO.

Ne 13. Yro Takoe )XkUBy4eCTh?
A) TIpomoIDKUTEIIEHOCTh PabOTHI JIETaT OT MOMEHTA 3apOXKICHHS MEPBOM MaKPOCKOIMYECKOM
TpewuHsl yctanoctu pasmepom 0,5 ... 1,0 MM 10 paspymienusi. B) CiocoOHOCTh COMPOTHBIATHCS
Pa3BUTHIO TTOCTEIICHHOTO pa3pyIlIeHus, odecriednBas pab0TOCIIOCOOHOCTh JIeTaJIe B TCUCHHE 3a-
nanHoro BpemeHu. C) CrocoOHOCTh MaTepuaia OKa3blBaTh B OMPEIEICHHBIX YCIOBUSIX TPEHHS CO-
MPOTHUBJICHUE H3HAMBaHUIO. D) CriocCOOHOCTH MPOTUBOCTOSTH XPYITKOMY Pa3pyLICHUIO.

Ne 14. Yrto Takoe mopor XJ1aJHOJIOMKOCTH?
A) MakcuMmanbHas yJapHasi BI3KOCTb IIPU TEMIIEpaTypax XpYyNKoro coctosiHus. B) MakcumanbHas
MIPOYHOCTh IPU TeMIepaTypax Xpynkoro coctosiHus. C) OTHOCUTEIbHOE CHI)KEHUE yIapHOU BS3-
KOCTU TIPH MEPEX0JIe U3 BA3KOTO cocTosiHus B xpynkoe. D) Temneparypa nepexojia B Xpynkoe co-
CTOSIHUE.

No 15. Kak BiausieT mOBEPXHOCTHOE YIIPOUHEHHE HAa YYBCTBUTEIBLHOCTh METAJJIa K KOHIICH-
TpaTopam HanpsKeHUN?
A) He Bnusier Ha 4yBCTBUTENBHOCTh. B) Xapakrep BausHus 3aBucHUT oT Buaa ynpouHenus. C) Ilo-
HUKaeT YyBCTBUTENbHOCTh. D) [ToBbIIIaeT 4yBCTBUTEIBHOCTD.

Ne 16. Urto Takoe niauTeabHast TPOYHOCTh?
A) HanpspkeHue, BBI3BIBAIOIICE pa3pyIlICHHE TIPU ONPEICICHHON TeMIepaType 3a JaHHBIM OTPE30K
BpemeHH. B) CBoiicTBO MaTepuana COMPOTUBIATHCS Pa3BUTHIO TIOCTENIEHHOTO pa3pylleHus, ooec-
neyuBasi paboTOCIOCOOHOCTH IeTalH B TeueHue 3adaHHoro BpemeHu. C) JloaroBeyHoOCTh A€Talu OT
MOMEHTa 3apOXICHHUS MEPBOM MaKpOCKOMUYECKOW TPEHIMHBI YCTaJOCTH A0 paspylieHus. D)
Hanpsiokenue, BeI3bIBatoIIee 3aJaHHYI0 CKOPOCTh AeopMaliy Py TaHHOM TeMIieparype.

No 17. Yrto Takoe npenen noja3yyectu?
A) Dramn mos3y4yecTy, MPEeaIeCTBYONINN pa3pyIIeHUIO, TIPU KOTOPOM MeTaul AehOPMHUPYETCS C
MOCTOSIHHOW CKOpocThi0. B) Hampsbkenue, mpu KOTOpOM IutacTUdeckas AedopMmarust JOCTUTAeT
3aITaHHOW MaJIOd BEJIMYMHBI, yCTaHOBJIEHHOW ycioBusmu. C) HampspkeHue, KOTOpOMY COOTBET-
cTByeT muactuueckas aedopmanus 0,2 %. D) Hanpsbkenue, BeI3bIBaOINEe JAaHHYIO CKOPOCThH JIe-
(dhopManuu npu JaHHON TemrepaType.

Ne 18. Uto Takoe yaeapHbIe MEXaHHYECKUE CBOMCTBA?
A) OTHoOmIeHHE TPOYHOCTHBIX CBOMCTB MaTepuaja K ero IacTuYHOCTH. B) OTHOIeHNnE MexaHu-
YECKHMX CBOMCTB MaTepHalia K ero mioTHocTd. C) OTHOIIEHHE MEXaHUYECKUX CBOMCTB MaTepHalia K



iomaau cedeHus uznenus. D) OTHoleHne MEXaHWYECKUX CBOMCTB Marepuasia K COOTBETCTBYIO-
IIM CBOMCTBaM jKele3a.

No 19. Kak HazbIBaeTcs sIBJICHHE YMPOYHEHHUS MaTepuaia MoJ JIEeWCTBHEM IUIACTHYECKOM
nehopmaruu?

A) Tekcrypa. B) Yayumenue. C) [lebopmannonnoe ynpounenne. D) [lonuronnzammusi.

Ne 20. Uro Takoe kpuTHdeckas CTeneHb AedpopMauu?

A) Crenenp aedopMaiuu, IPUBOASAIIAS IOCIE HAarpeBa ae(GopMUPOBAaHHOTO MaTepHalia K TMraHT-
cKkoMy pocty 3epHa. B) Ctenens aedopmaruu, mpu KOTOPOH JOCTUTAETCS HaUOOIbIIasi BO3MOKHAs
IJIOTHOCTH JAC(PEKTOB KPUCTALTUICCKON CTPYKTYphl. C) MUHUMANBHAS CTETICHD JAeOpMaIiuu, IIPH
KOTOpO# 3amac BS3KOCTH MaTepualia CTAHOBUTCS paBHBIM HYyII0. D) MuHHMManpHasi CTENEHb Je-
(dhopManuu, mpu KOTOPOH PEKPHUCTATUTM3AIMOHHBIC TTPOIIECCHI HE BRI3BIBAIOT POCTA 3€pHA.

Ne 21. Yro Takoe pekpucTam3anus’?

D10 Trpymnma SBJICHUH, MPOUCXOAIINX MPU HAarpeBe AeOPMHUPOBAHHOTO META/UIa M OXBATHIBAIO-
HIHX ...

A) mpouiecchl 00pazoBaHusl Cy03epeH ¢ MaJIOYIVIOBBIMHM I'DaHUIIAMH, BO3HHUKAIOIIMMH IPU
CKOJIb>KEHUU U TIEPEeTONI3aHuU TUCIIOKalui. B) Bce M3MEHEHUs KPUCTAIITUYECKOTO CTPOCHUS U CBA-
3aHHBIX ¢ HUM CBOMCTB. C) MPOIIECCHI 3aPOXKICHUS U POCTA HOBBIX 3€PEH C MEHBIITUM KOJUYECTBOM
nedexToB crpoeHus. D) u3MeHeHHs] TOHKOW CTPYKTYpbI (TJIaBHBIM 00pa3oM yMEHbBIICHHUE KOJIUYe-
CTBa TOYEUHBIX J1e(DEKTOB).

Tema Ne 3

I'eomeTpruyeckne XapaKTepUCTHKH MMOBEPXHOCTEI.

1. Jlust mate mpopuaIorpaMM, CHATBIX C Pa3IUYHBIX YYaCTKOB MCCIICAYEMOM MMOBEPXHOCTH,
MnoJjy4eHsl 3Hauenus t,,= 0,5; 0,6; 0,51; 0,55; 0,5; R,= 3,2; 3.4; 3,5; 3,0; 3,3 mx™m; R,= 1,4; 1,31;
1,30; 1,35; 1,35 MKM; gpax = 6,5; 6,9; 7,1; 6,1; 6,3 mxMm. Paccunrars 0000mMEHHBIC TTapaMeTPhI
OTIOPHOM KPHUBOWA v U b.

2. PaccuuTaTh paguyc KpUBHU3HBI BEPIIMH BBICTYIIOB JIJIS CIydas, KOTJa IOIepedyHas mpo-
¢dunmorpamMmma uMeetr ropu3oHTabHOE yBenuwdeHue y,=400 u BeptuxanpHoe y,=1000. Paccrosaue
MEXy JIMHUEW BEpPILIUH U JIMHUEH BOAAUH R, ;=42 MM.

3. Paccunrath (akTHUEeCKOE MaBlIeHUE /I KOHTAKTa JBYX OJMHAKOBBIX CTaJIbHBIX TTOBEPX-
HocTel. R,;=R,>=0.08 MxmMm; ,=—800 MKM; E=2-10* KFC/MMz; 1=0,3; p.=2 Kre/Mm>.

4. Paccunrtarh CONMMKEHHE JIBYX OJWHAKOBBIX CTAJIBHBIX MOBEepxHOCTEH R./=R.;=0,3 MKM;
=300 MKM; E=2-10* KFC/MMz; 1=0,3; p~1 Kre/MM>.

Tema Ne 4

TpeHue TBepabIX TeJl.

1. ¥Y3en TpeHus — MOANMIMIIHUK CKOJIbKEHHUSA. Balm M3roToBieH M3 3aKal€¢HHOU cTanu 45,
tBépaocth HRC 52. [loBepxHOCTh ero oOpaboTaHa KpyriibiM HUTHGOBAHUEM IO 9-My Kiaccy Iie-
poxoBarocTH. [loaMHUIMTHUK UMEET BKIAIBIII, H3rOTOBICHHBIH 13 OpoH3bl bpOLIC 6-6-3, TBEpIOCTH
HB 70, Moxyub ynpyrocta £=9-10° kre/mm?, 06paboTan pa3BEpTKOi 110 9-My KIIacCy MIEPOXOBATO-
cTH. XapaKTepUCTUKH MIOBEPXHOCTH CTALHOTO Baa cienytomiue: b=0.6; v=2; A=9,6-10"%; Rypax=2.4
MKM; =10 MKM.

2. ¥Y3en TpeHus — nuckoBas MydTa cremieHus. HopmanbHoe naenenue p,~4 kre/cm?. Ma-
XOBUK M HaXXUMHOM AuCK u3rotoBieHsl u3 CY 15-32. [lapameTpbl KpUBOM OMOPHON MOBEPXHOCTH
b=v=2; A=5,3-10'2. TBEpmocTh MaxoBrKa U HaxkuMHoro aucka HB 250. Hakmaaky u3roToBieHsl U3
KOMIO3UIIMOHHOTO Marepuana TBEpaoctbto HB 10. Moayns ynpyroctu 370 kre/Mm’. PaGouast
Temneparypa MydTsl cuerieHus 3=60°C. MonexymnspHasi cocTaBistonas KodQphuIueHTa TpeHus B
3THX ycnoBusx f,=0,15. HaliTu k03 puiieHT BHEUIHEro TpeHusl.



Tema Ne S.

HN3nammBaHne MaTepuaioB.

1. PaccuntaTh MHTEHCUBHOCTb W3HAIIMBAHUS Mapbl TPEHUS TOPLEBOTO YIUIOTHEHUS, COCTO-
siero u3 (iaaHIa, BRIMOJIHEHHOTO W3 CTalu 45, U YIIIOTHUTEIBHOTO KOJbIA U3 MOJUKapOOoHaTa.
[ToBepxHOCTh TpeHusi (haHma oOpaboTaHa KpyriasiM nutudoBanueM. [lapamerp mepoxoBaTocTH
R,~0. HomuHanbHOE naBieHHe coctaBisieT 5 kre/cm’. Kospduument tpenms 0,2. Heobxommmo
OTIPEJICTUTh U3HOC YINIOTHUTEIHHOTO KOJIbIIa HA Iy TH TpeHus 100 kM.

OU3NKO-MEXaHUYECKUE XapaKTEPUCTUKU TMOJNMKApOOHATa A YCIOBHM SKCILTyaTalluu:
E=12000 xrc/em?; 6,=8400 kre/cm?: t,=2,9.

[ITepoxoBaTOCTh MOBEPXHOCTH TPEeHHs (IaHIa XapaKTEpU3yeTcs MHUKPOTreOMETPHUECKUM
komiiekcom A=0,01, v=2.

Tema Ne 7

TenoBble Mpouecchbl NPH TPEHUH, H3HAIIUBAHUHN U CMAa3Ke.

1. Beiuucnuth TeMrepaTtypy MOBEPXHOCTH TOPLIEBOW Maphl TpeHUs (roporuiacT-4 — cTaib
12X18HIT uepe3 10 MUHYT mOciie Hayana IBH>KCHUS.

Ucxomusie ganasie: n=5000 o6/muH; N=0,6 Krc; a=1-10 K'l; 5=0,027; r;=0,02 m; ,=0,03
M, $=273 K; 1,=15,6 Bt/(m'K); C;=0,462 xJIx/(krK), p;=8130 KF/M3; 4,=0,279 Bt/(M-K);
C>=0,973 xJx/(xrK); p;=2150 xr/m’ (iHmEKC | OTHOCHTCS K Hep/KABEIOMIEH CTaH).

Tema Ne 8.
TpuGorexnuvyeckue MaTepuaibl 1 TPHOOTEXHOJIOTHH.
1. Ilepeuncnute U3BECTHBIE BAM TPUOOTEXHOIOTHH.

Tema Ne 10.
MeToabl M cpeIcTBA UCTILITAHNH HA TPEHHE W U3HOC.
1. B ueM cocToAT 0cOOEHHOCTH TPUOOJOTHUECKUX UCTIBITAHUN CMa304YHbBIX MaTepHaaoB?
2. Uto BKJIIOYAET B €0 pallMOHATBHBIN ITUKI TPUOOJIOTHIECKUX UCTIBITAHHA?

7. IlepeyeHb OCHOBHOM M IONIOJTHUTEJIbHOM JIUTEPATYPbI, HEO0X0AMMOM 115l

OCBOCHUS TUCHMILIMHBI (MOXYJIs1)
a) OCHOBHAasl JIMTepaTypa:
1. Apeamos, . Y. OCHOBBI TEOpUHU YIIPYTOTO JUCKPETHOTO KOHTAKTa : yueOHOe ocooue /
U. . Apraros, H. H. JIMmutpues. — 2-e u3n., ucnp. u goim. — Cankr-IlerepOypr : [lonurexnuxa,
2012. —236 c. — PexxuMm mocTyma: 1Mo MmoaIrcKe. —
URL: https://biblioclub.ru/index.php?page=book&id=123847
2. Kpaeenvckuii, 4. B. Pazsutne Hayku o Tpenun: Cyxoe Tpenue / 1. B. Kparenbckui,
B. C. lenpos. — Mocksa : U3n-Bo Akaa. Hayk CCCP, 1956. — 235 c. : un. — Pexxum noctyna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=257419
3. Kpazcenvckuii, . B. Koadhduumentsr Tpenust / U. B. Kparensckuit, Y. D. Bunorpagosa. — 2-e
W31, 1011, iepepad. — Mocksa : ['ocyiapcTBeHHOE HAyYHO-TEXHUIECKOE U3/1aTeIbCTBO MAIIHHO-
CTPOMUTEILHOM UTEpaTyphl, 1962. — 222 c. — PexuM noctyna: 1o moamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=213700

0) JomOJTHUTEIbHAS JHUTepaTypa:

1. beaxun, I1. H. Mexanndyeckue CBONCTBA, MPOYHOCTh M Pa3pylIeHHE TBEPIBIX Tel : [y4el. moco-
oue]. - Koctpoma : KI'V, 2005. - 189 c. - bubnuorp.: c¢. 188. Mamkos IO .K. , TTonemenko K.H.
Tpenue u mmoaudupoBanue MarepuanoB TpudocucreM. M:. Hayka.2000-280c.
http://library.ksu.edu.ru/ShowMarc.asp?docid=33099




2. Bbenxun, I1. H. DnexTpoXUMHKO-TepMHUUecKas 00paboTKa METaIoB U cijiaBoB. - M. : Mup, 2005.
- 336 c. http://library.ksu.edu.ru/ShowMarc.asp?docid=30868

8. Ilepeyenn pecypcoB HHGPOPMANHOHHO-TEJICKOMMYHUKANIMOHHON ceTH

«/HTEepHET», HEOOXOAMMBIX /IJIsl OCBOCHMSI AU CIUTIIUHBI
Hngopmayuonno-obpazosamenvhvie pecypcni:
1. bubmorexa 'OCTog. Bce 'OCThr1, [Dnexkrponnstit pecype], URL:http://vsegost.com/

DNEKTPOHHBIE OMOIMOTEUYHBIC CUCTEMBI:
1. http://studentam.net

2. http://mexalib.com

3. http://booksee.org

9. Onucanue MaTepuAIbLHO-TEXHUYECKOH 0a3bl, HeOOXOIUMOi 115

OCYLIeCTBJIEHUSI 00PA30BaTEeJILHOIO0 MPOoIecca Mo JUCHUILIIHHE
Aynuropus AJs1 JeKIHl
JlekIIMOHHBIE 3aHATHS TPOBOMATCS B ayAUTOPHSIX C TpeOyeMbIM YHCIOM MOCAJO0YHBIX MECT,
00opynoBaHHBIE MyJbTHMeANA (Harpumep, kopryc E, Ne 226, konuuecTBo mocagodHbix MecT — 60,
MYJIETUMEIUIHBIA KOMIUIEKC, BKITIOYAIOITUI YKpaH, KOMITBIOTEP U TTPOEKTOP)
Aynutopus AJisl NPAKTHYECKUX 3aHATHIA:
Kopnyc E, Ne 304, konmuuecTBO NOCaJOUYHBIX MeCT — 24.
AyTUTOPHH JIA CAMOCTOATEIbHOM PadoThI:
UutanpHblid 3a1 Kopmyca «E», KOMMYeCTBO MOCAAOYHBIX MecT — 22, 9 xoMmmbroTepoB (6 mis
yuTareiaeu, 3 s COTpyaHUKOB); 1 ckaHep.
Yuranbuelii 3an1 kopnyca «bl», xomumuectBo mocagounbix MecT — 200. 3 xoMmmbloTepa IJist
coTpyaHukoB; | mpuHTep; 1 komup/mpunTtep; 1 mpoekrop; 2 3KpaHa Juii mpoekropa; | Bopora
«Antusopy»; 1 WIFI-touka noctyna. Jlunensuonnoe [10: AUBC MapkSQL.
Komnbrotepnsiii  knmace, kopmyc "E", ayn.227, xonuuecTBO NOCAaJO4HbIX MecT — 16, biok
cucteMubiii KM Office T3-4170, monutop Philips. Jlutiensnonnoe I10: Windows 8.1 Pro morosop
Ne 50155/51P4393 ot 12.12.2014 ¢ OOO Co¢r-naitn [Ipoextsr, MathCAD Education morosop Ne
208/13 ot 10.06.2013 ¢ OO0 IOuutrAnspaCodr.



AHHOTAI A

HaumenoBanue OcHoBbI TPHOOJIOTHN
JUCIUIIMHBI
Hampasnenue non- 03.03.02-Pusnka
TOTOBKHU
HanpasnenHocts ®dusnka
IOJITOTOBKH
TpyaoeMkocTs nuc- 3aueTHbIEe EAUHULIBI Yacsl
[UATUIAHEI 3 108
®DopMbl KOHTPOJIS 3auer

OCHOBHOHM  TENBbI0 Kypca SBIAETCS IOATOTOBKAa OakanaBpoB (U3MKH K  HAY4YHO-
HCCIIEI0BATENLCKOM, HayYHO-MHHOBAIMOHHOM, OpTraHU3aI[MOHHO-YITPABICHYECKOM u
MeIarOTMYECKON JCATEIBHOCTH B HAyYHO-UCCIIEOBATEILCKUX WHCTUTYTAX, BBICIIMX U CPEIHHUX
y4eOHBIX 3aBEACHHSX, JIA0OpATOPHUSAX, KOHCTPYKTOPCKMX WJIM MPOSKTHBIX OOpo, Ha
MPEINPUSATHSIX.

1. ChopmupoBath MpeacTaBiICHUE O SIBICHUAX, MPOTEKAIOIINX B 30HE (DPUKITMOHHOTO KOHTAKTA,
HX MEXaHU3MaX U YCIOBUSX MPOSBIICHHUS;

2. I3y4nTh 3aKOHOMEPHOCTH TPEHUS U U3HAIIMBAHUS TIPU PA3IMYHBIX YCIOBHIX U PEKUMAaX
Harpy>KeHus TBEPJbIX TE;

3. JlaTh cBelleHUS O METO/IaX MPOBEACHHS TPUOOTEXHUUECKUX UCIIBITAHUN U ClIOCO0ax
yYIpaBJICHUS apaMeTpaMHu KOHTAKTHOTO B3aUMOICUCTBUS TBEPABIX TEI,

4. TIpuBUTH HABBIKU HCIIOIH30BaHUS TEOPETUUCCKUX 3HAHUN MTPHU PEIICHUN MPAKTHIECKUX
BOIPOCOB 10 BBIOOPY KOMILIEKCA MEPOIPHSITHIA, HATIPABICHHBIX HA MMOBBIIICHUE
H3HOCOCTOMKOCTH JIeTaJIcl MaIlliH;

5. CriocoOcTBOBaTh (POPMHUPOBAHUIO Y CTYIEHTOB HHKEHEPHOTO MBIIIUICHHUS, Pa3BUBATH TIOIXO]]
K PEIICHUIO0 TEXHUYECKHUX TTPOOIeM.

JlanHas AWCUMIIIMHA W3y4YaeTcs B CEIbMOM CEMECTpe 00pa3oBaTelbHOW MPOTPaMMBbl
MMOJITOTOBKH 0aKaiaBpoB (DM3HMKH M SBIISICTCS JUCIUTUIMHON IO BEIOODY.

[1K-2: criocoOeH BBINOIHATH KCIIEPUMEHTHI U 0(OPMIIATH Pe3yJIbTaThl HCCICIOBAHUN H
a3paboToK.

3HATh:
OCHOBHBIC 3aKOHBI BHYTPEHHETO W BHEIIHETO TPECHUS, TPECHHUS CKOJIbKCHUS U KA4CHUS; METOJIbI
MOBBIIIEHUS U3HOCOCTOMKOCTH JIETallel y3JI0B TPSHHSI; OCHOBHBIC TEPMHHBI Y TIOHATHUSI TPHOOIIO-
T'HH, TPHOOTEXHUKH M CMa304YHBIX MaTE€PHAaJOB; OCHOBHBIC MEXaHO-(PU3UKO-XHMHYECKHE CBOM-
CTBA, OMPEACISIONINE N3HOCOCTOMKOCTh KOHCTPYKIIMOHHBIX MATEPUAIOB; KOMILUIEKC COBPEMEH-
HBIX METOJIOB IOBBINICHUS M3HOCOCTOMKOCTH KOHCTPYKIIMOHHBIX MAaTE€pPHajoB; METOIHNKY U
MIPUHIIMI paboThl 000pyAOBaHUS 7l HAHECEHUS TPOTUBON3HOCHBIX, POTHBO3AAUPHBIX MTOKPHI-
TUH; TIPUEMBI PacueTOB MapaMETPOB, OICHUBAIOIINX HM3HOCOCTOWKOCTh (MHTEHCHBHOCTH HM3HA-
IIMBaHUS, CKOPOCTh H3HAIIUBAHUS H JIP.); HEOOXOIUMBIE CTaHIAPTHI 0POPMIICHHUSI HAyYHBIX CTa-
TeH U 0TYETOB; 0coOOeHHOCTH 0hopmiIeHHs rpadudeckor nHdopmaluu u Gopmyl;

YMETh:




YMETh BBIOpPAaTh MOJICIBHBINA y3€ Ul MPOBEACHUS UCTIBITAHUS W OTIPENEJICHUS] YACICHHBIX Xa-
PaKTEpPUCTHK MpOLiecCca U3HALIMBAHUS, TAKMX KaK CKOPOCTh U MHTEHCUBHOCTb U3HAIIMBAHMS,
YMETh MPOBECTU KPUTHUECKUN aHAJIN3 MPaBUIIBHOCTH BbIOOpA KOHCTPYKIIMOHHOTO Marepuaia U
(MIM) TOKPBITHI; TPaMOTHO O()OPMUTH MOJTYyUYEHHbIE SKCIIEPUMEHTAIbHbIE JaHHBIE, BKJIIOYAs UX
CTaTHCTUYECKYI0 00pabOTKY, B COOTBETCTBUU C UMEIOIMMUCS TPeOOBaHUSIMHU CTaHIApPTA;

BJIaACTh:

HaBbIKaMH OILICHKH OCHOBHBIX Q)HSI/IKO-MCXH,HI/I‘ICCKI/IX CBOMCTB MaTCpHAJIOB Map TPCHUA,
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