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1. enn, 3a1a4n ¥ VIAHUPYeMble pPe3yJIbTAThI 00y4YeHHs 10 JMCIUIIIHHE
K 0CHOBHBIM 1e/IIM OCBOEHUS IUCHUIUIMHBI «OCHOBBI MaTEPHAIOBEEHNS METAIIOB, IJIACTMAcC
Y KOMIIO3ULIMOHHBIX MaTEPUAJIOB)» OTHOCATCS:
- HM3y4YEHHUE OCHOBHBIX I'DYII COBPEMEHHBIX METAJUIMYECKUX, ITOJIMMEPHBIX U KOMITO3ULIMOHHBIX
MaTEpUajIOB U UX IPUMEHEHUS;
- BBIOOp MaTepHAaIOB IS U3TOTOBIICHUS U3/ICIUN PAa3TUUYHBIMUA METOIaMHU.
K ocHOBHBIM 3ajadyaM OCBOCHMsS IUCHUIUIMHBI «OCHOBBI MaTEpHUAJIOBEICHUS METAIUIOB,
IUIACTMACC U KOMITIO3UIIMOHHBIX MATEPHAIIOBY» OTHOCATCSI:
- HU3y4€HHUE B3aUMOCBA3M MEXIYy COCTAaBOM, CTPYKTypOM M CBOWCTBAMHM METAJUINYECKUX,
HOJIMMEPHBIX U KOMIIO3UI[MOHHBIX MaTEPUAJIOB;
- OCBOEHHME METOJMK MCCIENOBAHUS CTPYKTYPBI U CBOMCTB MaTepHaJIOB;
- WU3y4YEHHUE MPOILECCOB, NMPOXOAAIINX B METANIMYECKHX, MOJIMMEPHBIX M KOMITO3UIMOHHBIX
MaTepranax Ipy pa3IndHbIX TEXHOJIOIMYECKHUX ONEpalysX.
OOyuenne mo guctummHe «OCHOBBI ~ MaTEpUANOBECHUS  METAUIOB, IUIacCTMacC U

KOMITO3UIIMOHHBIX MaTEpUAJIOB) HAINpaBleHO Ha (HOPMUpPOBAHHE Yy OOYYAIOMIMXCS CIETYIOUIHX

KOMIIETECHIINH:
Koa n HammeHnoBanue NuankaTopsl 10CTHKEHUS KOMIIETeH T
KOMIIeTeHIHI
OIIK-6 NOIIK-6.1. 3HaeT OCHOBHBIE IPYMIIbI METAIIIMYECKUX,

CrniocobeH 000CHOBBIBATh MPUHATHE | TOJIMMEPHBIX U KOMIIO3UIIMOHHBIX MaTepHAaJIOB;

TEXHUYECKOTO PELICHUS TTPU HNOIIK-6.2 BnageeT 0CHOBHBIMH METOIAMHU
pa3paboTKe HHHOBAIIMOHHOTO MeTa/UIOrpapUIECKOTO aHaIn3a, ONPeIeTICHUS
MIPOEKTA, BEIOMPATh TEXHUYCCKHE MEXaHWYECKUX CBOMCTB MaT€PUAIOB Pa3HBIX KIIACCOB.
CPEACTBA U TEXHOJOTUH, B TOM NOIIK-6.3. CniocobeH ucnoib30BaTh 3HAHUS O

YHUCJIE C YYETOM SKOJOTUUECKHUX CTPYKTYpPHOU 3aBUCHIMOCTH CBOMCTB JIJIsl BBIOOpA THIIA,
MOCJICICTBUI MX TPUMEHEHUS KJIacca, MapKy MaTepuaia JIjisi U3TOTOBJICHUS U3IETHI

Pa3IMYHOIO HAa3HAYCHUS pa3IMYHbBIMU

TEXHOJIOTHYCCKMMHU MCTOJaMH




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl
Huctumimaa  «OCHOBBI ~ MaTepHANOBEJCHHUS ~ METAJUIOB,  IIacTMacce |
KOMIO3UIIMOHHBIX MAaTePUATIOB» OTHOCUTCS K Y4€OHBIM JUCIMILTUHAM 00s3aTEIbHON yacT 0JIoKa
(b1) ocHOBHOI1 0Opa3zoBaTeNBLHON IPOrpaMMBbl OakaiaBprara.

JucuumnuHa «OCHOBBI MaT€pUATIOBEACHHSI METAJUIOB, IJIACTMACC W KOMITO3ULIMOHHBIX
MaTepuaioB» B3aMMOCBS3aHA JIOTHUYECKH H COAEPKATETHbHO-METOJIUYECKH CO CIEAYIOIUMU
mucrummaamu OOIT:

OcHOBBI IPOEKTUPOBAHUS (DYHKIIMOHATBHBIX MAaTEpUAIOB B aIUTHBHOM IPOU3BOJICTBE.

Peosnorust 1 MexaHuka METaNIMYECKUX U KOMITO3UIIMOHHBIX MaTEpUaJIOB.

OCHOBBI MaTepUANOBEICHUS TTOPOIIKOBBIX MaTEPHUATIOB.

OCHOBBI ~ TEXHONOTUU OOpaOOTKH JaBIEHWEM [UIsl W3TOTOBICHHS  W3JENHA U3

MCTAINIMYCCKUX, KOMITO3BUIIMOHHBIX U IMTOPOIIKOBEIX MAaTCpUaIOB.

3. CTpyKTypa M cofepKaHue JMCIHHUIIIMHBI.
OOmiass TPYAOEMKOCTh IUCIHIUIMHBI COCTAaBIsIeT 4 3a4eTHBIX €IUHUIL, T.e. 144

aKaJIeMMUeCKUX Jaca (M3 HUX 72 4ac — caMOCTOATENIbHAsI padoTa CTYJICHTOB).

3.1. Buabl yueOHO# padoThl U TPYAOEMKOCTH

Ounas dhopma oOydeHust

o/ Bup yueOHoit padoTnbl CeM; crp
AyIMTOpPHBIE 3aHATHSA 72
1.
B ToM uucne:
1.1. | Jlexknuu 36
1.2. | JlabopaTtopHbie pabOTHI 36
CamocrosiTesbHast padoTa
2.
B ToM uucne:
[ToaroToBKa K CEMUHAPCKUM/TIPAKTUICCKAM 18
2.1 | 3aHATUAM
CaMocToATEIbHOE N3YUECHHE 18
2.2
IIpomexyTouyHas aTTecTanus 9K3aMEH

3.2. TemaTn4yecKuii MJIaH U3yYeHUS TUCHUTIIHHBI

Pazmemién B npunoxkenuu 1 x paboueit mporpamMme.



3.3. Coneprxkanue IMCHUNINHBI

Beenenue.

Tunbl xumudeckux cBszedd. Kiaccudukanus marepuanoB MO THUIY XUMHYECKOW CBSI3U
(MeTaJUIMYECKHE, MOJMMEpHbIE, KepaMMUYECKHE, KOMIIO3MLUOHHBIE).  XapaKTepHble CBOWCTBA
MaTEpUAIOB Pa3HBIX KIJIACCOB.

Kpucrannuueckue M HEKPUCTAUIMUECKHE MarTepHalibl. MOHO M IOJMKPUCTAINIMYECKHE

MaTepuanbl. AHU30TPOIHSL.

1. O01mme cBeeHUS 0 METALJIaX.

ATOMHO-KpUCTAJUINYECKOE CTpoeHUe. JleeKThl KpUCTAUIMYECKON pelieTkH (TOYeHHBIe,
JUHEWHBIC, TOBEPXHOCTHBIE, OOBeMHbIe). Bnmsnue nedexkroB Ha CBOHCTBA METAJLJIOB.
[TomumopdHBIE TPEeBpaILICHHUS.

@opMHUpOBaHUE  CTPYKTYpbl  METAJUIOB  IPU  KPHUCTAUIA3ALHH. ['omorennas
(caMOIIpOM3BOJIbHAS) KPHUCTAIM3AIMS, YUCIO IIEHTPOB KPUCTAUIM3ALUMU U CKOPOCTb poCTa
KpuctaiioB. Benmmumna 3epua. ['ereporenHoe  obOpasoBanue  3apopsimiel.  CtpoeHue

MCETAIJIMYECKOI'o CJIMTKA.

2. Mexannuyeckue cpoiicrBa. IlnacTuyeckas aedopmanusa M peKpHCTALIU3ALMSA
MeTaJLJI0B.

Bunel narpy3ok. Hamnpsbxkenne. Mexanndeckue UCNbITaHUS. VICObITaHUST Ha pacTsHKEHUE.
Kpussie pactsbxenus. OnpenencHue XapaKTEPUCTUK IPOYHOCTH. XapaKTEPUCTUKU IIACTUYHOCTH
IIPU PaCTSHKEHUU.

VYnpyras u mnactuueckas aegopmanus. Bausaue negopmanuu Ha CTPYKTYpY M CBOMCTBa
MeTauIoB. JleopMannoHHOE YyIpOUYHEHHE MOJUKPUCTANINYECKOro Merania. CBepXIIacTUYHOCTh
METAJIJIOB U CIUIABOB.

[Iporecchl, MpoOXosIIue MpU HArpeBe XOJOIHOJAS(POPMHPOBAHHOIO MeTamia. Bo3Bpar u
nojauronuszanus. Pekpucramnuzanus (mepBUYHAs, coOWpaTenbHas, BTOpHYHas). Temmeparypa

pexpucTan3anuu. XonoaHas u ropsdas neopmManus.

3. 7KeJie30 U cr1aBbI HA €10 OCHOBe.

Komnonentsl u ¢a3pl B cucreme xene3o-yriaepon. [uarpamma (a3oBoro paBHOBECHS
(metacrabunbHOE paBHOBecue). Knaccudukaius crijaaBoB eles3a ¢ yriiepoaoM.

YraepoaucTeie CTald, WX CTPYKTypa M CBOWCTBA. BiumsiHMe yriepoaa Ha CTPYKTypy H
CBOMCTBA YIVIEPOAMCTBIX CTaje. MapKuUpOBKa yriaepOAUCThIX CTaled. BinMsHHE IOCTOSHHBIX

IIpUMeCce Ha CBOMCTBA CTaleH.



4. Tepmuyeckas o0padoTka craan.

IIpespamienue npu Harpese. [IpeBpallieHus nepeoxiakIeHHOro aycreHuta. IlepnurHoe
MpeBpalleHre, MapTEHCUTHOE TIpeBpaIieHne, oOeifHnTHOe npeBpamieHue. Otmyck cranu. BiusHue
TePMUYECKON 00pabOTKN HAa MEXaHMYECKUE CBOMCTBA CTaJIH.

Omxur u HopMmanmu3anus. 3akanka. CrnocoOsl 3akanku craneil. IloBepxHocTHas 3akajka.

Otnyck. Bunel ormycka. XuMuko-tepMuueckas oopaborka cranu. llemeHTanus, a30TupoBaHHe,

HUTPOLIEMEHTAL, LIUaHUPOBAHUE. bopuposanue, CUJIMLIUPOBAHUE, i Py3noHHas
MeTaJuIn3alus.
S. JlerupoBaHHbIE CTAJIN.

Knaccudukanms craneit. Jlerupyromue smeMeHTh. BiusiHue Jerupyronmx 3J1eMEHTOB Ha
CBOICTBa cTajed. BnusHue JNerupyrommux »3JIEMEHTOB Ha TeMIepaTypy CYIIECTBOBaHUS
NOJTUMOP(HBIX MOIUPHUKAIMN, 0-CTa0MIN3AaTOPBl, Y-cTaOmnu3atopbl. CTPYKTYpHBIE KIJIACCHI
CTaJIeH.

MapkupoBKa JISTUPOBAHHBIX CTAJICH.

KoHncTpyKkunoHHble (MallIMHOCTPOUTEIbHBIE) JIETUPOBAHHBIE CTAJIH.

HNHCcTpyMeHTaIbHbBIE CTAM U CILIABBI.

6. CniaBbl Ha OCHOBE IIBETHBIX METAJLJIOB.

CmaBel Ha ocHoBe wMeau. Kiaccudukanmsi, MapKUpOBKa, CTPYKTypa, CBOMCTBA,
npuMeHeHue. JlaryHu. bpoH3sl.

Knaccudukanus alOMHHHMEBBIX  CIUIaBOB. MapKUpOBKa  aTIOMHUHHUEBBIX  CILJIABOB.
Jedopmupyemblie allOMUHHEBBIE CIIaBbl (YIPOYHSIEMblE U HE YIPOYHSEMBbIE TEPMUUYECKOM
00paboTKOI1), TUTEHHBIC ATIOMIUHUEBBIC CTIABHI.

Turan. Jlerupyrommue 3J1eMeHThI TATAHOBBIX CIUIaBOB. Tepmudeckas 00pab0TKa TUTAHOBBIX
crutaBoB. Knaccudukaiiys, MapKupOBKa, CTPYKTYpa, CBOWCTBA, MPUMEHEHUE THTAHOBBIX CILIABOB.

AHTU(GPUKIMOHHBIE CTIaBbl. TpeOoBaHus, IpeabsaBiIsieMble K aHTU(DPUKIIMOHHBIM CILJIaBaM.

Mapku, CTpyKTypa, CBOMCTBA, MPUMEHEHHE.

7. ITonumepHbIe MaTepUAJIbI.
[Tonumepubie MoJieKkybl. CTPYKTypa MOJUMEPOB. KpUCTAINTMYHOCTD MOJMMEPOB.

JedexTsl cTpoeHuUS.



CBOIiCTBA MOJTMMEPHBIX MAaTEPUATIOB. ArperaTtHble U (PU3UIECKHUE COCTOSHUS MTOJUMEPOB.
Mexanuueckue cBoiicTBa monumepoB. Kpuas ngedopmanum momumepos.  [edopmanus
KPUCTAIIMYECKHUX TIOJIUMEPOB.

Mexanu3m gepopManui  KpUCTAIMYECKUX MoauMepoB. OmnpeneneHre MeXaHUYeCKUX

cBoricTB. Kpur. Jlo6aBku k moaumepam. TepMorutacTHUHbIE TEPMOPEAKTUBHBIEC U TTOJTUMEPHI.

8. Kommno3nunoHHble MaTepHAaJIbI.

Crpoenue kommo3uToB. Kiaccudukanus KOMITO3MIIMOHHBIX MaTepHanioB. KoMIO3HUTHI ¢
JUCIIEPCHBIM HanoJHUTeaeM. KOMIO3UTHI C BOJIOKHUCTBIM HAITOJTHUTEIIEM.

Apmupyrouiye BojJokHa. MaTpuupbl.

KoMmno3unmonnele Martepuanbsl ¢ HojJuMepHol Mmartpuieil. [lonuMepHble KOMIIO3MTHI,
apMHUPOBAHHBIE  CTEKJISHHBIMM  BOJIOKHaMH. [lommMepHble  KOMIIO3UTBI, apMUPOBAHHBIE
YTJIEPOIHBIMU BOJIOKHAMU.

KoMno3utel ¢ Metamamdeckoil MaTpuilei. Komno3utel ¢ kepamMudeckoil maTpuiieil.
Yraepoa-yriepoaHble KOMIO3HTHI.

CrtpykTypHble KOMIO3UTHI. CIOHCTBIE KOMITO3UTHI (JTaMUHATHI). COHBUYEBBIC TTAHEIIH.



Ilepeuyenn 1abopaTopHbIX padoT

5 cemecTp
Ha3zBanue paboTbl O6opynoBaHue 1 MaTepUAIIbI [Tepeuens pabot bopmupyemas
KOMITETEHITHS
Mexanunueckue coiicTBa | OGpa3upl nocne ucneiTanuii Ha | Pabota BeimonHseTcss uHAMBHAyanbHO. Ilo amarpamme OIIK-6
METaJIJIOB pacTsiKeHue, pPacTsDKEHUS OINpPeNeIuTh Mpeaesbl MPOYHOCTH U TEKYYECTH.
IITAaHTCHIUPKYIIH, TuarpaMMel | I3MepuB  o0pas3ipl  MOCJE€  HCHBITaHUM,  ONpeNeNuTh
pacTsbKeHus XapaKTEPUCTUKHU TUIACTUYHOCTH
Binstaue tactuaeckoit | O6pasuel, aedopmupoBaHHbie | Pabora BeimonHseTcs B rpymnmnax 3-4 yenoBeka. OIIK-6
nedopmaruu U | C Ppa3IMYHBIMU cTeneHsaMy, | Onpenenutb creneHb aedopmanuu obOpasuoB. M3meputsb
PEeKpUCTAILTH3AIUN Ha | [ITAHTCHLUUPKYJIH, a TaKXke | TBEPAOCTb, IMOCTPOUTH I'padUK 3aBHCUMOCTU TBEPIOCTH OT
CTPYKTYpy ¥  CBOMCTBa | ITOCJie HarpeBa A0 pa3jMuHBbIX | cTeneHH AedopMalluu; TBEpJOCTH OT TeMIlepaTyphl Harpena,
METaJIOB TeMIepaTyp, TBEpJAOMED czenath BeIBOABI. HaprcoBaTh CXeMbl MUKPOCTPYKTYP.
Binusinue  yrieponaa Ha | OOpasupl craneit ¢ pasHeM | [Io CTpykType ompenenuTh XHUMHYECKHH COCTaB W MapKu
CTPYKTYpyY ¥ CBOMCTBA | COJEp)KaHUEM yIIIepoJ, | cTaneil, u3MepuTh TBEPAOCTb 00pa3lOB CTaleld C Pa3HBIM
YIIIEPOAUCTHIX CTae MUKPOILITU(BI (unu | comep:kaHueM YIiiepoJa, MOCTPOUTHh TpadUK 3aBHCHUMOCTH
¢dororpadun MUKPOCTPYKTYp), | TBEPIAOCTH OT COJEP>KAHMS yIiiepoa, CAEIaTh BEIBOJ
TBEPAOMED.
Biustaue temneparypsl | TBepromepsl, o0Opasisl cranu | PaboTa BeImonHsAeTCs B rpynmnax 3-4 yenoBeka. OIIK-6
HarpeBa moOJ 3akanky Ha |45, Harpersle a0 Temmnepatryp | [lo namarpamme ¢a3oBoro paBHOBecHs OINpeAETUTh U
CTPYKTYpy u  cBoMctBa | 650, 750, 850, 950°C wu |3apucoBaThb CTPYKTYpy CTajeil mocie TepMHUUYECKOU
YTIIEPOJIUCTOMN CTaIH OXJIQX/ICHHBIC B BOJIE. 00paboTku. WM3MepuTh TBEPAOCTH OO0pa3loB, MOCTPOUTH
rpaduK 3aBUCUMOCTH TBEPIOCTH OT TEMIEpaTypbl Harpesa,
OOBSCHUTh TMOJYYEHHBIH pe3ylabTaT C TOYKU 3pPEHUS
CTPYKTYPBI
Binusinue ckopoctu | TBepmomepsl, oOpasupl ctan | Pabora BemosiHsIeTCs B Tpynnax 3-4 yenoBeka. OIIK-6
OXJIXK/ICHUS HA CTPYKTYpY H | 45, HarpeTble no | HapucoBaTe nuarpaMMy H30TEPMHUYECKOTO MPEBPALLCHHS
CBOICTBA YIJIEPOAUCTON | ayCTEHUTHOTO COCTOSIHMSL W | aycTeHuTa ctanu 45. Ha amarpamMMy HaHECTH CKOPOCTH
CTalu OXJIAXJICHHBIE B pa3IMYHBIX | OXJKACHUSA, TOJB3YACh CIPABOYHBIMU  MaTepUalaMHu.

cpenax (Boma, Macio, BO3AYX,
coJIeHast BOJIa)

Onpenenuth W 3apuUCOBATh MHKPOCTPYKTYpY. W3meputhb
TBEPAOCTh 00pa3IoB, MOCTPOUTH TpapuK 3aBUCUMOCTH
TBEPAOCTH OT HWHTEHCUBHOCTU oOXJaxJeHus. OOBACHUTH
NIOJIyUYEHHBIH PE3YJBTAT C TOUKH 3PEHUS CTPYKTYPBHI.




Binusinue OTIyCKa Ha | TBepaomepsl, oOpastpsl | PaboTa BeImostHsIeTCs B Tpynmnax 3-4 yenoBeka. OIIK-6
CTPYKTYpyY M CBONCTBa | CTaJeH, 3aKaJICHHBIX u | OnpenenuTts M 3apuUCcOBATh CTPYKTYPY CTaJEi MOCie 3aKaJIK|
3aKaJeHHBIX CTanei OTITYIIEHHBIX npu | U otiycka. M3MepuTh TBEpAOCTh OTIYIIEHHBIX O0pa3IoB,
temneparypax 100, 200, 400, | mocTpouts rpadyK 3aBUCKMOCTH TBEPJIOCTH OT TEMIIEPATYPHI
600°C ornycka. OOBSACHUTH TOJYYCHHBIH PE3yJbTaT C TOYKH
3pEHUsl CTPYKTYPHI.
CtpykTypa OO6pa3sib JerupoBaHHbIX | Pabota BeIMONHSIETCS B HEOONbIMX Tpynmnax. CTyaeHThI OIIK-6
KOHCTPYKLIMOHHBIX CTajeH CTajledl pPa3HBIX CTPYKTYPHBIX | JOJDKHBI HM3YYUTh MHUKPOCTPYKTYPY CTal€il M OIpPENEIUTb
KJIACCOB, MUKPOCKOITBI IIPUHAJIEKHOCTh K TOMY WJIK HHOMY CTPYKTYPHOMY KJIAcCy
Binustaue aerupyomux | O0pasibl MHCTPYMEHTAIbHBIX | PaboTa BhIMONHAETCS B HEOONBUINX TPYINAax, 3aTeM TPYIIIbI OIIK-6
3JIEMEHTOB Ha | cranei (mereruiocroiikue, | oOMeHuBaroTcss  wHGopmanueit. Heobxogumo u3MepuTh
TEIJIOCTOUKOCTD IIOJIYTEIJIOCTOMKHE, TBEpAOCTb CTaJIEH, HArpeTBIX [0 pa3HbBIX TeEMIeparyp,
MHCTPYMEHTAJILHBIX CTaJIel | TEIUIOCTOWKHE), TBEPIOMED ONPENETUTh MUKPOCTPYKTYPY U MAKCHUMAJIBHO BO3MOXKHYIO
TEMIEPATYPY HArpeBa Mo IKCIUTyaTaluu
CrpykTypa u cBorictBa | TBepaomepsl, oOpastsl | I3MepuTh TBEpAOCTh JAaTyHEH C pa3HbIM COJACpPKAHHUEM OIIK-6
MEJIHBIX CILJIABOB JaTyHen c pasHbIM | IuHKa. IlocTpouTh Tpaduk 3aBUCUMOCTH TBEPAOCTH OT
CoJIepKaHUEM IIMHKA COJIepKaHusl IMHKA, OOBSICHUTH PE3YNIbTATHI.
Omnpenenenne temnepatryp | laHHble Mexannueckux | Iloctpouts Tepmomexannueckyro kpusyto TMK; OIIK-6
CTEKJIOBAaHHWS W TEKYYECTH | UCIBITAHUI MOoJuMepa 3aBHCUMOCTb MOJYJISl yIIPYrocTH (MOIYJIsl CKATHS) OT
noJuMepa temrneparypsbl.Ilo mocTpoeHHBIM rpadukam ONpeeanTh
TEMIIEpaTypy CTEKIOBAHUS T¢em U TEMIIEPATYPY TEKYUECTH
Timex nonmmepa. 110 nosry4eHHBIM JaHHBIM OIPEEIINUTD,
KaKo rmoyimMep ObLT UCTIBITaH.
BiusHue  KOMHOHEHTHOro | MUKpPOCKOIBI, o0pasiel | PaboTa BBIMONHSETCS MHIWBHIyanbHO. Kaxkmomy cryaeHty OIIK-6
cocraBa Ha CBOMCTBA | KOMIIO3UIIMOHHBIX MATEPUAJIOB | BBIIACTCA 3aJaHHUE, COJEp)Kallee TpU MapaMmerpa ABYX
KOMIIO3UTOB KoMIo3uToB. HeoOxoaumo ompenenuTs mpenen MpOoYHOCTH

IPU PACTSDKEHUU M MOAYJb YIPYTOCTH KOMIIO3UTOB. 3aTeM
ONpENENAI0TCS yaeNnbHble MoKa3aTenu. CrenaTh BBIBOJ O
BJIMSTHUM KOMIIOHEHTHOT'O COCTaBa Ha CBOMCTBA KOMITIO3UTOB
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4. YuyeOHO-MeTOAMYECKOE U HH(POpPMALMOHHOE 0O0ecnievyeHue TUCHMILINHBI.

4.1. ocHOBHas JHUTepaTypa:
1. JlaxTun FO.M., JleontbeBa B.I1. MarepuanoBenenue: ydeOHUK 11 By30B, 4 u3a., M., OOO
«M3nmarensckuit 1oM AnbsHey, 2009, 528 c.
2. MarepuanoBenenue. Y4eOHUK IS CTY/. BhIcHL y4ue0. 3aBeaeHuit / I.M.Bonkos, B.M.3yeB —
M.: m3pgatenscTBo Akanemus, 2012, 400 c.

4.2. nomoJHMUTEJIbLHAs JUTEPATYpPA:
3. Yaesaauna W.IO, KypbaroBa UN.A., Tlapdenosckas O.A. MarepuanioBeqeHue B cCxeMax-
KOHCIIEKTaxX — yueOHoe mocobue, 4.2, M.: MTTI1Y, 2008, 124 c.
4. MamuHoCTpouTeIbHbIE MaTepuanbl. Metoaudeckue ykasanus/ moxa pea. I.M.Boakosa-M.:
MI'TY «MAMIM», 2009.
5. MarepuanoBeaenue. MeTtoanueckue yka3aHUsl K BBITTOJIHEHHIO JabopaTopHbIX padoT. Cocr.
N.A Kyp6atosa, T.FO.Ckakosa, A.K.Bepnuep, H.B.YueBatkuna.-M.:-MI'1Y, 2008, 32 c.
6. CrienmayibHBIE CTANM U CIU1aBbl (MamMHOCTPOUTEIbHBIE MaTepUaibl). Y UYeOHBIH CIIPAaBOYHHK.
Cocrt. A.K.Bepuep.-M.:MI'I1VY, 2006,12 c.
7. Mapounuk ctanei u cruiaBos/ [lox o6m. Pen. A.C.3y6uenko.- M.:MamHocTpoeHue,
2013.-784 c.
8. Mapounuk craneit u criaBos/B.I.Copokun, A.B.Bonocaukosa u ap; [lox o6mr. Pes.
B.I'.Copoxkuna.-M.:Mamunoctpoenue, 1989.-640 c.

4.3. uHTEepHeT-pecypcehI:
HNHTepHeT-pecypchl BKIIOYAOT ydeOHO-MeTonuueckne Marepuanbsl MockoBckoro I[lomurexa B
paznene «bubnuoreka. DIEKTPOHHBIE PECypChI»
http://lib.mami.ru/lib/content/elektronnyy-katalog
[Tone3nsple yueOHO-MeTOAMYECKHE U NHGOPMAITMOHHBIE MATEPUAIIBI PEACTABICHBI HA CalTaXx:
http:// mospolytech.ru/index.php?id=309
http://metall-2006.narod.ru/metall_slaid lekcia.html
http://materiall.ru/
http://supermetalloved/narod.ru/12.pdf

4.4.951ekTpoHHBbIE 00pa3oBaTebHbIE PECYPChI

[IpoBeneHune 3aHATHNA W aTTeCTAllMi BO3MOXXHO B JAUCTAaHIIMOHHOM (opmaTe ¢ NPUMEHEHHEM
CUCTeMBbl JUCTaHIMOHHOTO o0y4yeHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM paznenam mporpaMmsl:

HaszBanne JOP CcbliIKka HA Kype

OcHOBBI  MaTepuanioBenieHUss  MeTauio, | DOP HaxoauTcs B pa3paboTke
IMJI1aCTMACC U KOMITIO3UIITMOHHBIX MATCPUAJIOB

4.5 JIMueH3uO0HHOE U CBOOOHO PacnpoCcTpaHsieMoe NPOrpaMMHoOe odecrieyeHmne

Ne |(HaumenoBanue | Pazpadoruuxk I1O | loctynmHocTh Ccbuika Ha Equnblii peectp
(npaBoobaanaren | (IMIEH3HOHHOE, | POCCHIICKHUX MPOrPaMM JIsl
b) CB0O0OOIHO 9BM u B/l (npu HaIM4MH)
pacnpocrpaHsieMm
oe)
MoitOduc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
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OBJIAYHBIE
TEXHOJIOI'"

str/301558/?sphrase_id=9433

75

4.6. CoBpemeHHbIe npodeccHOHANbHBIE 0a3bl TaHHBIX 1 HH(OPMALIMOHHbIE CIIPABOYHbIE

CHCTEMBI

Ne HaumenoBanmue Ccpuika Ha pecypce JocTynmHocTh
NudopMaunoHHO-CIPABOYHBbIE CHCTEMbI
1. | Ardopmanronnsie pecypest Cetn
. http:// www.consultant.ru | JloctynHo
Koncynprantlntoc
DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
Jlanb https://e.lanbook.com/ JlocTynHa B ceTu
1. UnTepHer 6e3
OrpaHUYCHUN
IPR Books https://www.iprbookshop | loctynna B cetn
2. v/ UntepHer 6e3
OrpaHUYCHUN
IIpodeccnonanbHbie 6a3bI JAHHBIX
baza nanHbIx HaydHOU http://www.elibrary.ru JlocTymHo
1. | amexTponHOit GubIHOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com | JloctynmHo
NOJIUTEeMaTHIeCcKas pe)epaTuBHO-
2. | 6ubnuorpadpuyeckas
WHAYKOMETPHYECKAs

(bubmmomeTpuyeckas) 6aza qTaHHBIX

5. MaTepuajibHO-TEXHUYECKOe o0ecreyeHune

Howmep ayautopuu

O6opynoBanmne

Aynuropust 11t
JIEKITNOHHBIX,
71a00paTOPHBIX,
MPaKTUYECKHUX
3aHATHI AB.1316.
115280, r. Mockaa,
ABTO3aBojckas, 1. 16

Cronbl yyeOHBIE CO CTYJBSIMH, ayJUTOPHAasl JOCKA, MPOEKTOP, IKPaH.
PaGouee mMecTo mpenogaBaTens: CTOJ, CTYyJ, KaOeab s MOAKIIOUEHUs
K cetu Internet.

VYyebHoe mabopaTopHOE 000PYIOBAHUE:

MHUKPOCKOTIBI ZASILACZMIKPOSKOPOWYtypTVO 6/20.;
TBepaomep TP 5006 wmukporBepaomeps [IMT-3M; nyna bpunenns;
mukpockonsl AJIbBTAMUM kommiiekTsl 00pa3moB ajis J1abopaTOpPHBIX
pabor; mKapel JUIST  XpaHEHUsT OOOPYIAOBaHUS W  PACXOJHBIX
MaTEpUaJIOB, HATJISTHBIC TOCOOUS.

1313 Ayaurtopus aist

Cronbl y4eOHBIE CO CTYJbSIMHU, ayJUTOpHAasl IOCKa, MPOEKTOp, IKPaH.

JICKIIMOHHBIX, Pa60qee MCCTO MIpCriogaBaTciisi: CTOJ, CTYII, Ka6ef[b IJIs1 MMOAKITFOUCHU I
1ab0paTOPHBIX, K cetu Internet.
MPaKTUYECKHUX Y4ebHoe u 1aboparopHoe 000pyI0BaHHE:
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3ansTuil AB.1313. tBepaomep TP 5006; mkadsr 1y XpaHeHUs ¢ y9€OHO-METOIUYECKONU 1
115280, r. Mocksa, HAy4YHOH JMTEpaTypoi, HarlsaHble MOCOOHs (TUTaKaThl), MUKPOCKOIIBI
ABTto3aBoackas, a. 16 | MUM-7

AymaTopust 1uis Cronbl y4eOHBIC CO CTYJBSIMH, ayJUTOpPHAs JOCKA, MPOEKTOpP, dKpaH,
JIEKLIUOHHBIX, HarmsgHble Tocobus. Pabodee MecTo mperomaBarens: CTON, CTYIL
1a00paTOPHBIX U YyebHoe nabopaTopHOe 000pYyIOBAHUE: MTAHTCHIIUPKYIIN.; IPECC IS
MPAKTUIECKIX 3aMpeccoBKU 00pa3noB; dyna bpunHemtss; Mukpomerp.; TBepaomep T.;

3ansTuil NeAB1315. tBepaomep TP5006-0210, muxporBepaomep I[IMT-3M.; mMukpockon
115280, r. Mockaa, Meram-PB.
ABTo3aBojckas, 1. 16

6. Meroauveckue peKoMeHIauuu
6.1. MeToanuyeckne peKOMEHIAIUH JJIA NPernoaaBaTeisi 10 OPraHu3aluu 00y4eHus

6.1.1. IlpenomaBarenb OpraHu3yeT NpenojaBaHUE JAUCUUIUIMHBI B COOTBETCTBHM C
tpeboBanusimMu "llonokeHuss 00 opraHu3anuu 00pa30BATENBHOTO IpOIecca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero puinanax"”, yTBepx AEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBoM 3aHATHM NpenojaBaTelb AOBOAMT A0 CBEIEHUS CTYIEHTOB COJAEP)KAHUE
paboueii mporpammbl auctuiiuabl (PII]) w mpemocTaBiseT BO3MOXHOCTh O3HAKOMIICHHS C
IIPOrpaMMoi.

6.1.3. [IpenogaBaTenb 0cOOEHHO 0OpaIiaeT BHUMaHUE CTYJEHTOB Ha:

- BUIBI U (OPMBI MPOBEACHUS 3aHATHH MO TUCHMIUIMHE, BKJIIOYAs MOPSIOK MPOBEACHUS
3aHATUN C MPUMEHEHHEM TEXHOJOTUM IUCTAHUMOHHOTO OOYYEHMSI M CHCTEMbI AMCTaHLMOHHOIO
oOyuenus yauepcuteta (CJ1O mocnonurexa);

- BHJbI, COJIEp’)KaHUWE U TOPSAOK MPOBEACHHUS TEKYIIEro KOHTPOJS YCIHEBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

- (Qopmy, conepkaHue U TOPSAIOK TMPOBEACHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUH € (DOHJIOM OLIEHOYHBIX CPEJCTB, peaycMoTpeHHbM PIT/I.

6.1.4. [oBomutr [0 CBEACHUS CTYICGHTOB TpapuK BBIMOJHEHUS YYE€OHBIX padoT,
npeaycmoTpeHHbix PIT/I.

6.1.5. Heobxonmumo c camMoro Havajga 3aHATHH PEKOMEHI0BaTh CTYACHTAM OCHOBHYIO U
JOTIOTHUTENIBHYIO JIUTEPATypy U yKazaTh MyTH JOCTYIA K HEH.

6.1.6. Brauane wuiaum B KOHLE CEMeCTpa JaThb CIIHCOK BONPOCOB Ul IOATOTOBKH K
MIPOMEKYTOUHOM aTTeCTaIuu (IK3aMEeHY WU 3a4€TY).

6.1.7. Pexomenayercs ¢akt o3zHakomsieHHs cTyaeHTtoB ¢ PIIJI um rpaduxom paboTbl
MMCbMEHHO 3a()MKCHPOBATH MOIMUCKHIO CTYACHTA B JINCTE O3HAKOMIICHHS C coaepkanne PTI/I.

6.1.8. IlpenonmaBarenu, BeAyUIMil JEKLIMOHHBIE M NPAKTUYECKHE 3aHATUSA, JOJKHBI
COTJIACOBBIBaTh TEMAaTHYECKUI IUJIaH MNPAKTUYECKUX 3aHATHM, HCIOJIb30BaTh E€AMHYIO CHCTEMY
0003HauEHH, TEPMHUHOB, OCHOBHBIX MOHATHH JUCIUTUINHBL.

6.1.9. Tlpu MOATOTOBKE K CEMHUHAPCKOMY 3aHSITHIO IO TEPEYHIO OOBSBICHHBIX TEM
IPEnoIaBaTel0 HEOOXOAUMO YTOUYHUTH IJIAaH HX MPOBEACHHUS, MPOIYyMaTh (OPMYIUPOBKH U
coJlepkaHuEe Y4eOHBIX BOINPOCOB, BBIHOCUMBIX Ha OOCYXIEHHE, O3HAKOMHUTBLCS C IMEpEeYHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xone cemuHapa BO BCTYNUTEIHHOM CJIOBE PACKPBITH MPAKTUYECKYIO 3HAUUMOCTbH TEMBI
CEeMMHAPCKOTO 3aHATHSA, ONPEICTUTh MOPSAOK €ro MPOBEACHUS, BpeMs Ha OOCYKICHHE KaKIOTO
yuebHoro Bompoca. [IpumeHsisi QpoHTaNbHBIM OMpPOC JaThb BO3MOXHOCTH BBICTYIHUTH BCEM
CTYZICHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.
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B 3akiounTenbHON YacTH CEMHUHAPCKOTO 3aHATHS CJelyeT MOJBECTH €ro WTOTH: JaTh
OLICHKY BBICTYIUIEHUH Ka)KJOTO CTYJEHTa M y4eOHOW TPpYMIbl B LIEJIOM. PackpbITh MOJIOKUTEIbHBIC
CTOPOHBI U HEAOCTATKU MPOBEACHHOIO CEMMHAPCKOT0 3aHATUA. OTBETUTh HA BOIPOCHI CTYEHTOB.
Briiate 3aanus A1 caMOCTOSITENIbHOM pabOTHI IO MOATOTOBKE K CIEAYIONIEMY 3aHITHIO.

Bo3MoxHO npoBeieHne 3aHATHI U aTTECTallMi B TUCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
cucteMbl auctaHimoHHoro ooydyenus ynusepcurera (CLO-LMS). Tlopsmok npoBenenusi paboT B
JTUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMH PACHOPSHKEHUSIMH TPOpPEKTOpa IO
yaeOHO paboTe U/WUiu IIEHTPOM YyIeOHO-METOIUYECKON PabOTHI.

6.2. MeToaundyecKkue YKazaHusd 1Jas Oﬁy‘laIOIJ.[I/IXCﬂ M0 OCBOCHHMI0 JHUCHUILJIMHBI

6.2.1. CrymeHT c caMOro Hadaja OCBOCHHUS AUCIUIUIMHBI JODKEH BHHUMATEIIbHO
03HAKOMHTCS C pabodeld MporpaMMOi AUCITUTUTHHBI.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIsA ceOsi rpaduK BBHIMOIHEHUS Y4eOHBIX paldor,
npexycMoTpeHHbix PITJ[ ¢ yuérom TpeOoBaHWii IpyruxX AUCHMIUIMH, W3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu npoBeaeHUM 3aHITUH W TPOLEAYpP TEKYIIEH M MPOMEXYTOYHOW aTrTecTaluu ¢
UCITIOJIb30BAHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTEeIbHON Cpenbl JUCTAHIIMOHHOTO
obpazoBanusi yHuBepcutera (LMS MocnonuTexa) Kak BO BpeMs KOHTAaKTHOW pabOThI C
npenojiaBaTeyeM, TaKk M BO BpeMs CaMOCTOSITENIbHOW pabOThl CTYAEHT JOJDKEH OOECIeYHTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHIIMOHHOTO TMOAKIIOYEHHS K CHCTeMaM JUCTaHIIMOHHOTO
oOyuyenust. I[Ipy OTCYTCTBHMM TakoW BO3MOXKHOCTH OOCYIUTh CHUTYallMIO C IpernojaBaTeieM
JUCIUTUIAHBI.

6.2.4. CamocrostenbHass paOoTa SBISIETCS OJHUM U3 BUIOB y4yeOHBIX 3aHsATHHA. Llenb
CaMOCTOSITENIbHOIM paboThl — MPAKTUUECKOE YCBOEHUE CTYIEHTAaMHU BOIIPOCOB, pACCMAaTPUBAEMBIX B
npolecce U3y4eHus AUCUUTUINHBL

Bupl BHEayquTOPHON CaMOCTOATENbHON PabOTHI:

- CaMOCTOSITEIbHOE U3YUCHUE OTJEIBbHBIX TEM JUCIUTLINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- MOATOTOBKA K CEMHHAPaM M MPAKTUIECCKUM 3aHATHUSIM;

JIisi  BBIMOJTHEHUs JIOOOTO BHUJA CaMOCTOATENbHOW paboThl HEOOXOIMMO IPOUTH
CJICAYIOIINE ATAIIBL:

- OIpEeJeNICHNE eI CaMOCTOSITEIbHON paboThI;

- KOHKpETHU3allUs MO3HABATEILHON 3a/1a4u;

- CaMOOLIEHKa TOTOBHOCTHU K CAMOCTOSITEJIbHOM padoTe;

- BBIOOp a/IeKBaTHOTO crioco0a AEHCTBHS, BEAYIIETO K PELICHUIO 3a/1auH;

- TUJIaHUpPOBaHUE pabOTHl (CAMOCTOSTEIBPHOM WM C TIOMOINBIO TPENojaBaTess) Hal
3a/laHuEM;

- OCYIIECTBJIEHHE B TMPOIECCE BBIMOJIHEHUS CAMOCTOSTEIbHOM pPabOThl CaMOKOHTPOIIS
(MPOMEXXYTOYHOTO U KOHEYHOT'0) pe3yIbTaToOB pabOThI, 1 KOPPEKTUPOBKA BBHITIOTHEHUSI PAOOTHI;

- IPE3EHTAIUs] CAMOCTOSITETbHON PabOTHI.

7. @OH OLIEHOYHBIX CPEICTB

7.1. MeTobl KOHTPOJIS U OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHUs
JU1s1 KOHTPOJIS YCTIEBAEMOCTH M KaUyeCTBa OCBOCHMS JUCUUIUIMHBI HACTOSILEH POorpaMMon
PEelyCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYILIEN YCIIEBAEMOCTH (TEKYILIUN KOHTPOJIb);
- MPOMEXYTOYHAs aTTeCTanus (dK3aMeH).
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KoHTponms ycmeBaeMOCTH U KadecTBa TIOATOTOBKHM IIPOBOAWTCS B COOTBETCTBUH C
tpeboBanusiMu  "llonoxkeHuss 00 opraHu3anuu 00pa30BATENBHOTO IpOIecca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE" .

Jlisi KOHTpOJIS YCIeBAaeMOCTH M KayeCTBAa OCBOEHUS JUCLUUIUIMHBI HACTOSIIEH MpOrpaMMoii
IPEIYCMOTPEHBI CIIEIYIONIUE BUIBI KOHTPOJIS:

- TeKYIINH KOHTPOJIb YCIIEBAEMOCTH;

- IPOMEXYTOYHAs aTTECTalHs.

7.1. Conep:xanue TeKylero KOHTPOJIf

Jlnst mpoBeIeHHsI TEKYILEro KOHTPOJISI TPUMEHSIOTCS Cleaytonue GopMsl:

- JaboparopHbie paboTHl,

- KOHTpPOJIbHBIE PabOTHI.

Bce naGopatopHble ¥ TmpakTH4ecKue padoOThl, IPeIyCMOTPEHHbIE JaHHOW paboueit
porpaMMoil  JTOJDKHBI  ObITh  OTpabGoTanbl. [lo kaxmoit pabore CTyAeHTy HEoOXOauMO
CaMOCTOSITENIbHO COCTaBUTh OTYET, KOTOPBIA JIOJDKEH BKJIIOYATh: Ha3BaHHWE pPAaOOTHI, PacueThl,
PUCYHKH, TaOIHIIBI, Tpa KU, BEIBOBI, YKa3aHHBIC B OMMUCAHUU PAOOTHI.

I[To xaxmoil paboTe CTYAEHT TOJy4aeT 3adeT, KOTOPhIM OTMEYaeTcs B IKypHaJe
IpenoiaBaTess U, Ipu HEOOXOTUMOCTH, B )KypHaJIe yCIIEBaeMOCTH I'PYIIIIbI.

KontponbHble paboThl MPOBOAATCA Ha JEKIUAX MO TEKylleW miM npoiineHHon Teme. Ilo
KaX/I0M KOHTPOJIbHOM paldoTe CTYIeHT IOJy4yaeT 3ayeT, KOTOPBIH OTMEYaeTcsi B JKypHale
IpenoiaBaTess U, Ipu HEOOXOTUMOCTH, B )KypHaJIe yCIIEBAEMOCTH I'PYIIIIbI.

JlaGopaTopHbie pabOThl U CEeMUHAPHI JOKHBI OBITh OTPaOOTaHbI, OPOPMIICHBI U 3aUTEHBI B
TE€YEHHE TEKYILIEro CEMECTpa 10 MPOMEXYTOUHOM aTTeCTalluu.

KouTposibHble paboThl MOTYT OBITH BBINOJHEHBI MHPU MPOXOXKACHUU MPOMEKYTOUHOU
aTTecTanuu (Ha YK3aMeHe).

[IpomexxyTouHasi arrecTanus HPOBOJUTCS B CPOKH, YCTAHOBJICHHBIC YTBEpPXKICHHBIM
pacmucaHueM 3a4€THO-9K3aMEHAIMOHHOM CeCCh.

JIo 1aThl IPOBEACHUS TIPOMEXKYTOUYHON aTTECTAllMU CTYACHT JOJDKEH MONYYUTh 3a4eThl 110
BCEM JTalaM TEKYIEro KOHTPOJISL.

[lepeuenp 00s3aTeNbHBIX paboT U (hopMa OTUETHOCTH 10 HUM TNIPE/ICTaBICHBI B Ta0IHILIE:

Bun paboTthl dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS
JlaGopaTopHsble OdopMieHHBIE OTYETHl  BBIMOJHEHHBIX  CaMOCTOSITEIILHO
paboTsl (mepeueHb | TaOOPATOPHBIX WJIM TPAKTUYECKHX pPaboT, MPeIyCMOTPEHHBIX
7a0opaTOpHBIX paboT B | paboueld  mporpamMMol  TUCIHMIUIMHBI,  BKJIOYAIOUIME  BCE
pUIIOKeHUH 1) HEOOXOMMBbIE MaTepuaiabl (PUCYHKH, TpadUKH, BBIBOABI U Ip.),
M3JI0’KEHHBIC B IPWJIOKECHHH 1.

Ecnu cTtyneHTOM He NpoHJeH oJuH WK 0osiee BUJIOB TEKYLIEro KOHTPOJIS, IIPENoiaBaTellb
UMEET IMPaBO BBICTABUTb €My OLEHKY «HE 3a4T€HO» WM «HEYJOBIETBOPUTEIbHO» Ha
MPOMEXYTOUYHOM aTTECTALIUH.

[TpoBenenue arrectanuu (IK3aMeHa) C UCIOJIb30BAaHUEM CPEACTB AJIEKTPOHHOTO O0YUYECHHUS U
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BBHIMOIHAETCS B COOTBETCTBUU C YTBEPKIEHHBIM B
yauBepcutere "l[lopsakoM NpoBeAeHUs] IPOMEXYTOUHOM aTTECTAllMU C UCIOJIb30BAHUEM CPEACTB
3JIEKTPOHHOT'0 O0YYEHHUS U TUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTH"

ITpomeskyTouHas aTTecTalnys MOXKET IPOBOJUTHCS B BUJE TECTUPOBAHUS.

Tect BrintouaeT 20 BOIIPOCOB IO BCEM pa3zeiiaM AUCLUIIINHBI.
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Bpewms tectupoBanust — 20- MUHYT.

7.2. llIkaja ¥ KPUTEPUH OLEHUBAHHUSA PE3YJILTATOB 00y4YeHHsI PU

NpoBeieHUH
NMPOMEKYTOYHOM aTTecTallun

HIxaJjia oneHUBaHUA

Kpurepun onenuBanus

O1ianyHo

BeinonHens! Bce BUIBI yueOHOM pabOThI, IPEIYCMOTPEHHBIE YUeOHBIM
maHoM. CTyZIeHT aal BepHbie oTBETHI Ha 19-20 BonpocoB u3 20

Xopomuio

BrimotHeHBI BCe BUABI YI4EOHOU pabOThI, MPEeyCMOTPEHHbBIE YI€OHBIM
w1aHoM. CTyIeHT Jan BepHble OTBETHI Ha 15-18 Bompocos u3 20

Y 10BIETBOPUTEIILHO

BrimonHens! Bce BUIbI y4eOHOU paboThl, TPeayCMOTPEHHbIE YUeOHBIM
miaHoM. CTyzeHT nai BepHbie oTBeThI Ha 11-14 Bonmpocos u3 20

He ynosnerBopuresbHO

He Bemmonnen onxuH wim Oojee BHIOB y4eOHOW paloOTHI,
IPETyCMOTPEHHBIX paboueil mporpaMMoil AMCHUIUIMHEI WIN CTYAEHT
nan BepHble oTBeThl Ha 0-10 BompocoB u3 20

7.3. OnleHOYHbIE CPeACTBA

HaumenoBanue [IpencraBnenue
No Kparkas xapakTepucTika O1leHOYHOTO
OIICHOYHOTI'O OLICHOYHOT'O
oC CpeacTBa
CpEACTBA cpencra B ®OC
CpenctBo  NpPOBEPKM  3HAHWM,  YMEHUM,
HaBBIKOB. MOXET  BKJIIOYaTh  KOMILIEKC
1 Tecr TEOPETUYECKUX BOIIPOCOB, 3ajau, DBapuaHT TecTa
MPAKTUYECKUX 3aJaHH.
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CTpyKTypa u coaep:kaHue THCHUILTHUHBI «OCHOBBI MaTepHaI0oBeAeHUS MeTAJJIOB,
IJIACTMACC M KOMIIO3MLIMOHHBIX MaTEPHAJIOB)

Hanpasnenne noaroToBku
27.03.05 HTHHOBATUKA

HANpPaBJIEeHHOCTH (MPOoPUJIb): AIIMTUBHbIE TEXHOJIOTUH

[Tpunoxenue 1

(0axanaBp)

Buabl yueOHo# padorhl, Dopm
= S BKJIKOYAasl CAMOCTOSATEIbHYIO Buabl camocTosiTeIbHOM padoThI bl
5= a00Ty CTYAEHTOB CTYI€HTOB aTTecT

Pasnen S 3 P Yy cTyn s ya
3 = U TPYI0EMKOCTh B 4acax anuu
n/n T 3 KC 3am
J II/C | Ja6 | CPC K.P. | K.II. HUups3an | K/p |9 | 3
P a0
IIsaTbiil ceMecTp
BBegenue
1 1
9 O01mme cBegeHUs 0 METAJLJIAX 9 4
MexaHundeckue cBoOlicTBA.
3 IlnacTuueckas nedopmanuss U | 3 4
PEKPHUCTALUIN3AIUA METAJLI0B
JlabopaTopHas padora
4 «MexaHndeckne CBOMWCTBA | 4 4 4
METAJLJIOBY
JlabopaTopnas padora «Bnusaue
IJTACTUYECKOU nedopMmaruu Hu
5 5 4 4
pPEKpUCTAJUIM3alUA HA CTPYKTYpPY H
CBOMCTBA METAIIOB)
6 7KeJie30 ¥ cnIaBbl Ha €ro OCHOBE 6 4 +
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JlaGoparopHass pabora «BnusiHue
yrjiepojia Ha CTPYKTYpPY U CBOMCTBa
YIJIEPOJIUCTBIX CTaCH»

Tepmuyeckasi 00padoTKa cTaIN

JlaGoparopHass pabora «BnusiHue
CKOPOCTH OXJIaXICHUS Ha CTPYKTYPY
Y CBOMCTBA YIJIEPOJUCTON CTAIIN

10

JlabopaTtopHas padora «Bnusaue
TEMIIEPATYpPbl HarpeBa IMOJ 3aKaJKy
Ha CTPYKTYpY U CBOMCTBA CTAJICH»

11

Jlaboparopuasi paGora «BiusHue
OTIyCKa Ha CTPYKTYpy M CBOMCTBa
3aKaJICHHBIX CTaJIeh»

10

12

JlerupoBaHHbIE CTAIHN

10-11

15

JlabopaTopnas padora «CtpykTypa
KOHCTPYKLIMOHHBIX CTaJei»

12

17

JlabopaTopHasi pabora «Bnusuue
JETUPYIOIIHUX JJIEMEHTOB Ha
TEIIOCTOUKOCTh HHCTPYMEHTAIIBHBIX
CTaJIen»

12

18

CniaBpl Ha OCHOBe IBETHBIX
METaJJ10B

13

20

JlabopaTopHas padora «CTpykTypa
U CBOMCTBa MEJIHBIX CIIJIABOBY»

13

24

IHonumepHble MaTepUAaJIbI

14

27

JlabopaTopHas pabora
«Omnpenenenue TeMneparyp
CTCKJIOBaHUA u TCKY4YCCTH
MOJINMEPA»

15
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KoMno3nunoHHble MaTepuaibl 16 4 4
JlabopaTopHnasi pabora «Bnusnue
KOMITOHEHTHOT'O cocTaBa Ha | 17 4 2
CBOMCTBA KOMITO3UTOB)

28 HTorosoe 3ansiTue 18 4
Bcero uacoB mo JUCHUILIMHE 36 36 72
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Ipunoowcenue 2
Keiic-3agaua 1

IO JUCLHMITIIMHE «OcHOBEBI MaTCpHUAIOBCACHUA METAJIJIOB, IIJIACTMACC U KOMITIO3UITMOHHBIX
MaTCpruajIoB»

1. Tema «BnusHue yriepoaa Ha CTPYKTYpY U CBOMCTBA YIVIEPOJUCTBIX CTAJICH)

2. 3aganue.

Ha 3aBox mocrtynuia mapTus yriaepoJucCThIX cTayieil 6e3 CONpPOBOIUTEIBHBIX TOKYMEHTOB.
3agayva ucciaegoBaTened — ONpeAeIuTh XUMAYECKUNA COCTaB.

s BBITIOJTHEHUS 3a/1a4u CTYACHTHI JOJKHBI IPEJIOKUTh IIPOBECTHU
MeTaulorpauuecKkuMii aHaiuu3, Mo pe3yiabTaTaM KOTOPOro ONpEeAEINTbh XMMUYECKHH COCTaB U
MapKH CTajei.

ITocne BbImonHeHUs Bcex pabOT Kakasi MOArPYIIa MPEeACTaBIsIeT CBOM pe3ysbTaT Jis
HaMMCaHUs OOIIET0 BHIBOJIA O BIMSHUH JISTUPYIOIIUX 3JIEMEHTOB Ha TEIIOCTOMKOCTD
MHCTPYMEHTAJIBHBIX CTaJICH.

3. OxupaemMsble pe3yJbTaTbl: XMMUYECKUI COCTaB U MAPKU CTAJIEH ONPEAEIEHbI BEPHO.

4. IIposepsiemblie komnereHuu: OITK-6.

Kpurtepun onenkn:

- OLICHKA «3a4TE€HO0» BBICTABIIAETCS CTYICHTY, €CJIM BEPHO ONPEAEINI XUMUYECKUM COCTAB U
MapKH CTaJeu;

- OLICHKA «HE 3a4TCHO» BBICTABIISIETCS, €CIU CTYAECHT HE CMOT BBIIIOJIHUTDH TOPYYEHHYIO EMY
pabory.

Keiic-3amaua 2

1 Tema (mpobsema) «BnusiHue HarpeBa Ha CTPYKTYpPY M CBOMCTBAa MHCTPYMEHTAJIbHBIX
cranemn»

2 3aganmue.
Ha 3aBOJ HOCTYHI/I.HI/I HOBBIC pen(yume I/IHCprMeHTBI, N3IroTOBJICHHLIC H3 paSJII/I‘IHBIX
crajed. 3ajadya HCCileAOBaTelIed — JaTh PEKOMEHJAUMH O BO3MOXHOCTH HCIOJIb30BaHUA

MHCTPYMEHTA JUIsi 00paOOTKH Pa3iIMYHbIX U3ENUN (ATFOMHUHHUEBBIN MOPIICHb, CTAILHON KOJECHBA
U JIp).

I'pynna pa3buBaercss Ha moarpynmbl mo 3-4 yenoBeka. Kaxpgas moarpymma moixydaer
00pa3ilbl HHCTPYMEHTAIBHBIX CTaJel, 3aKaleHHBIX W OTHYIIEHHBIX MO CTAaHAAPTHOMY PEXHUMY, a
3aTeM HarpeThIX /10 pa3mmyHbIX Temmepatyp (100°C, 200°C, 300°C, 400°C, 500°C, 600°C). PazHsie
MOATPYIIBI HCCIEAYIOT CTAllM ¢ pa3HbIM XuMuueckuM coctaBoM (Y8, V10, V13, X, XBI', 5XHM,
P6MS5, P18).

3amaga TPyNOMbl: ONPENeTUTh MAaKCHMMAalbHO BO3MOXXHYIO TEMIIEpaTypy HarpeBa mpH
SKCIUTyaTalldd WHCTPYMEHTA, W3rOTOBJICHHONW u3 naHHOW cTaid. OOBSICHUTH MOTyYEHHBIN
PE3YNbTAT C TOUYKHU 3PCHHSI U3MEHEHHSI CTPYKTYPBI CTaJIH.

JI7is BBINIOJTHEHUS 33[a4M CTYIEHTHI JOJKHBI MU3MEPUTH TBEPAOCTH OOPAa3IOB, MOCTPOUTH
rpaduk 3aBUCUMOCTH TBEPAOCTH OT TEMIIEpaTyphl HATPEBA, H3YUYUTh MUKPOCTPYKTYPY.

[Tocne BeIMONMHEHUS BceX pabOT KaxKaasi MOATPYIIa IPeICTaBIsIeT CBOI pe3ynbTar is
HAIMCaHMs 00IIIero BEIBOIA O BIUSHUU JICTUPYIONINX JIEMEHTOB Ha TEIIOCTOMKOCTh
MHCTPYMEHTAJIBHBIX CTaJICH.

3. Jlns panuoHaNBHOTO WCIONB30BAaHUS BPEMEHHU, OTBEACHHOTO HA JIKCIEPUMEHTAIBHYIO
4acTh, CTYACHTAM MpeJiaraeTcsl pacnpeienTh padoTy MEXIy WIeHaMU MOATrPYIIbl (M3MepeHue
TBEPAOCTH, HW3YYCHHE MHUKPOCTPYKTYpPBI, IOCTpOeHHE Tpaduka, TOATOTOBKA 3aKIIOUYCHUS,
IpeJICTaBICHUE PE3YIbTATOB).
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4 Oxugaemble pe3yJbTAaThl: BHIBOJ O BIMSHUU JIETUPYIOLIMX JIEMEHTOB HA CTPYKTYpPY U
CBOICTBAa MHCTPYMEHTAJbHBIX CTajel. Brimauya pekoMeHIanuii 0 TpUMEHEHUN Pa3IMYHbIX CTaJIeH
JUISL U3TOTOBJICHUS PEXYILEr0 MHCTPYMEHTA PA3IUNYHON IPOU3BOAUTEIILHOCTH.

5. IIpoBepsiembie komnereHuu: OITK-6.

Kpurepumn oneHku:

- OIICHKA «324TEHO» BBICTABIISETCS CTYJCHTY, €CIIM OH BBITIOJHWI TOPYUYCHHYIO €My PadoTy;

- OIICHKA «HE 3aYTEHO» BBICTABJISETCS, €CIHM CTYACHT HE CMOT BBIIOJIHUTH MOPYUYEHHYIO EMY
pabory.

KoMmuiekTsl 3agaHuii 111 KOHTPOJIBHBIX padoT

o auctuIuinHe «OCHOBBI MaTEpUATIOBECHUS METAUIOB, IJIACTMACC U KOMITO3UIIMOHHBIX
MaTepUajIoBy

Tema «KoncTpykunonssle ctanu u crutaBb (OITK-6)
3aganue: Hanucars Mapky cranu.

Bapuant CopeprxaHue 21eMeHTOB, %
C Cr Mn Si Ni Hpyrue S P
SIEMEHTHI
1 0,17-0,23 | 1,1-1,3 0,8-1,1 0,2-0,4 - 0,03- 0,035 0,035
0,09Ti
2 0,28-0,35 | 0,8-1,1 0,8-1,1 0,9-1,2 - - 0,035 0,035
3 0,38-0,45 | 0,8-1,1 0,7-1,0 0,2-0,3 - 0,03-
0,09Ti
0,002-
0,005B
4 0,23-0,29 | 0,9-1,2 0,9-1,2 0,2-0,4 - 0,2-0,3Mo | 0,035 0,035
5 0,12 17-19 - - 8-10 -
6 0,12-0,18 | 0,2-0,3 0,9-1,2 0,2-0,3 0,05-
0,12V
7 0,09-0,16 | 0,6-0,9 0,3-0,6 0,2-0,4 2,75-3,15 | - 0,025 0,025
8 0,27-0,33 | 1,1-1,3 0,8-1,1 0,2-0,4 - 0,03- 0,035 0,035
0,09Ti
9 0,12-0,18 | 0,2-0,4 1,3-1,7 0,5-0,8 - 0,05-
0,10V
10 0,18-0,22 | 1,6-1,9 0,3-0,6 0,2-0,4 3,75-4,15 | - 0,025 0,025
11 0,13-0,18 | 0,7-1,0 0,7-1,0 0,2-0,3 - 0,03- 0,025 0,025
0,09Ti
12 0,27-0,33 | 0,6-0,9 0,3-0,6 0,2-0,4 2,75-3,15 | - 0,025 0,025
13 0,12-0,18 | 0,3-0,4 1,2-1,6 0,3-0,6 - 0,12-0,7V
0,015N
14 0,16-0,22 | 0,6-0,9 0,3-0,6 0,2-0,4 2,75-3,15 | - 0,025 0,025
15 1,10 - 13,0 - - -

- OICHKA «Ga4TCHO» BBICTABIACTCA CTYACHTY, €CJIM OH MPaBHUJIbHO HaIlKMCall MapKy CTaJIU,

- OIICHKA «HC 3a4YTCHO» BBICTABJISICTCS, CCJIIM CTYACHT HCIIPABHUJIbHO HAITUCAJI MAPKY CTaJIH.

Tema «Menp u ciiaBbl Ha ee ocHoBe» (OIIK-6).

3aganue: [lo Mapke cmiaBa onpeaeanuTh XMMUYECKUN COCTaB, JaTh Ha3BaHUE, ONKCATh CBOMCTBA,
00J1aCTH IPUMEHEHHUSL.
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Bapuant | CruiaB Bapuant CmuiaB

1 JIC59-1 8 bpb2

2 BbpOLIC 5-5-5 9 JIC 4-3

3 JII40C 10 bpAXK 9-4

4 BbpAS 11 JDKMi 59-1-1
5 JIAXK60-1-1 12 bpOIIC 4-4-2.5
6 bpO® 6,5-0,15 13 JI060-1

7 J196 14 bpC30

- OIICHKA «3a4YTCHO)» BBICTABJISACTCA CTYACHTY, €CJIW OH IMPABUJIBHO OIPCICINII XUMHYECKUI COCTaB
1 Ha3BAaHUC CIUIABA; JOMMYCKAOTCA HCTOYHOCTHU B OIMUCAHUU obOacteit MMPUMCHCHU A,
- OOCHKA «HE 3a4TCHO» BBICTABJISCTCA, €CJIM CTYACHT HEC OIIPEACITINIT XHMHYECKHI COCTaB CILIaBa.

Tema «AmomMuHUHN U cruiaBel Ha ero ocHoBe» (OITK-6).
3anmanue: PacimmdpoBaTh MapKy aIFOMHHHEBOTO CIUIABA.

Bapuant | CruiaB Bapuant CmuiaB
1 J16 8 1380
2 1160 9 AJI2
3 B95 10 1201
4 1187 11 CAIl
5 AK6 12 1200
6 1360 13 CAC
7 AMr6 14 1510

- OLIEHKA «3a4TEHO0» BBICTABIIAETCS CTYJCHTY, €CJIM OH MPaBUJIbHO pacuIn(poBal MapKy;
- OIICHKA «HE 3a4TE€HO» BBICTABIISICTCS, €CJIM CTY/ACHT He pacuIn(poBai MapKy CIUIaBa.

Tema «Tepmuueckas oopadotka» (OIIK-6).

_ Kakas ctpykTypa o6pa3yercs B 9BTEKTOUIHOMN
CTaJIH TPU OXJIAXKICHUU C TAaHHOW CKOPOCThIO?

Onpenenutb CTPYKTYpY, 00pa3yIouIyrocs mpu
OXJIAKJICHUH CTaJIU CO CKOPOCTSIMH 1 1 2.
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Kaxkoit Bun TepmMudeckoit 00paboTKH OMHCHIBACTCS
CKOpOCThIO oxJaxaeHus V? Kak oHa BIuseT Ha
CBOMCTBa cTanu?

Onpenenuts CTPYKTYpPY, 00pa3yroLLytocs Mpu
OXJIAKIEHUH CO CKOPOCTSIMHU 1 1 2.

Kakoit B TepMo0oOpabOTKH OMUCHIBAETCS
CKOpOCThIO oxJIaxk/IeHHus1? C Kakoi 1EbI0 TaeTcs,
JUTSL KaKUX CTajied UCIOJIb3YIOT?

Onpenenutb CTPYKTYpY, 00pa3yIouIyrocs mpu
OXJIAKJICHUH CO CKOPOCTSIMHU 1 1 2.

Onpenenutb CTPYKTYpY, 00pa3yIonIyrocs mpu
OXJIAKJICHUH CO CKOPOCTSIMHU | 1 2.
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OnpenenuTh CTPYKTYPY, 00pa3yIonIyrocs mpu
OXJIQXACHUH CO CKopocTsimu 1, 2, 3.

Kaxk oTimm4aroTcst cBoiicTBa CTAJIM MOCIIE
oXJIaXkAeHUs co ckopocTsimu 1 u 2? OTBeT naTh ¢
TOYKHU 3PECHUSI U3MEHEHUS MUKPOCTPYKTYPHI.

Kakas ctpykTypa o0pa3zyercst Ipu OXJIaKISHUU CO
CKOpOCThiO V?

Kakue ¢a3oBsie mpeBpalieHus mpu 3ToM
MPOUCXOAAT?

Kaxk oTnnuaercst cTpykTypa CTaiu 1nocjie
OXJIAXKJIEHUS co ckopocTsiMu 1 u 37 Yem
OTJIMYAIOTCS CBOIICTBA CTAIN?

Kakue (a3zoBbie npeBpalieHus IPOUCXOIAT B CTAIN
MPpY OXJIAKIECHUHU CO CKOPOCTsIMHU 1 1 27

24



IIpumep 3x3amenannoHHoro tecra (OIIK-6)

1o AucCHUIUIMHE « OCHOBBI MaTEpUATIOBECHUS METAIIOB, IJIACTMACC U KOMITO3UIIMOHHBIX
MaTepuaIoBy

Hasnauenue: Mcnonb3yroTes Uit IPOBEAEHU IPOMEKYTOYHON aTTECTALUU 110 JUCLIUIUIMHE.

T3 1. IIpu crapernu qypajitOMUHOB TPOUCXOIHUT..
YIPOYHEHUE CIITIaBa

pa3ynpovYHEeHHE CILIaBa

o0pa3oBaHUE TPELINH

paspylieHue

T3 2. CiocoOHOCTh MaTepHaia CONPOTUBIIATHCS BHEIPEHUIO B HETO O0Jiee TBEPIOTO Tea. ..
[IPOYHOCTH

YIPYrOCTb

TBEPAOCTh

IJIaCTUYHOCTDH

T3 3. O6o3nauenue TBepaocTy 10 PokBemty...
HRB

HV

HB

HPB

T3 4. K nuneiinpM AedeKkTaM KpUCTATIYECKOT0 CTPOSHUS OTHOCHT. .
T CIIOKAlUN

BaKaHCUU

IpaHMIIbI 3€peH

~TIOPbI

T3 5. B cranu HIX15 undpsl NoKa3pIBaIoT. .
cofiep’KaHHe YIiiepoJia B COTBIX AOJIAX MPOLEHTA
coJiepKaHue YIiIepoia B AECATHIX JTOJSAX MPOIEHTa
CoZIep’KaHNE XpOMa B IIPOIIEHTaX

coJiepKaHue XpoMa B JIECATHIX JOJSIX MPOLIEHTa

:T3_6. Hakuen — ato0...

Pazynpounenne MeTaiia mpy IiacTUUecKon aedopmanuu
YnpouHeHHe MeTaula B pe3yJibTaTe IIacTHUECKO JeopManuu
Pazpymenue merania npu 1eopMUpOBaHUN

Harpes meranna npu nedopmanuu

:T3 7. B Mapkax MHCTPYMEHTAJIbHBIX CTAJIEN YIIIEpO/ YKa3bIBAOT B...
JECATBIX TOJIAX IPOLEHTA

LIEJIBIX ITPOLIEHTAX

COTBIX JOJISIX NPOLICHTA

TBICSYHBIX JOJISIX IIPOLEHTA
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T3 8::IlemeHTaIMs - 3TO MPOLIECC HACHIIIEHUS TTOBEPXHOCTH CTANH... {
YTIIEPOIOM

a30TOM

6opom

KHCJIPOJIOM

T3 9. TBeprocTh cTaneil ¢ yBeIMYEHUEM COAEP KaHMsl YIIepoaa..
HE U3MEHAETCS

yBenuuuBaercs 10 1%, 3aTeM yMeHbIIaeTCst

YBEJIUYHBACTCS

YMEHBILAETCS

T3 10. [TonHbIi ¥ HETIOAHBIA OTKUT OTJIMYAIOTCSL..
BPEMEHEM BbIICPKKU

CKOPOCTBIO OXJIAXKACHUS

TeMIepaTypor HarpeBa

CKOPOCTBIO HarpeBa

T3 11. bykBa «A» B cranu Y9A nokasbIBaer...
coJiepKaHue yriieposaa

HaJIM4yue a30Ta

Ka4eCcTBO CTaJIn

aBTOMAaTHas CTaJlb

T3 12. MUKpOCTpYKTypa CTaju IOCIE 3aKaIKU. .
MapTEHCUT

HePIUT

eppur

nene0ypuT

T3 13. OnpeaenuTs MapKy cTalu o xumuaeckomy coctany: 0,4% C, 1,0 % Cr, 1,0% Ni...
4XH

40XH

04X1HI1

0,4XHA

T3 14. :B cransx oOBIKHOBEHHOTO Ka4eCcTBa coliepkanue cepbl u pocdopa...
<0.015%S, <0.015%P
<0.025%S, <0.025%P
<0,035% S <0,035% P
<0.045%S, <0.045%P

T3 15. Xumnueckuii cocras JIO60...
60% Zn; 1% Sn
60% Al; 1% Cu
60% Sn; 1% Cu
60% Cu; 1% Sn

T3 16. JIatyHp — 310 cnias...
0JIOBA U M€

cepeOpa 1 ooBa

QIIOMUHUSA U MEAH

26



MeOu U IIUHKa

T3 17. Ilpn HOpManu3auu CTaIH OXJIAXKIAIOT. ..
B BOJIE

Ha BO3JyX€

B Macie

C MEYBIO

T3 18. CocrosiHue nonuMepa, B KOTOPOM aTOMbl MOJIEKYJISIPHOM LIETIH COBEPIIAIOT
KoJieOaTeNbHbIE IBI)KEHUS, IEPEMEILEHUS] MAKPOMOJIEKYJI HE IPOUCXO/ANUT, Ha3bIBAIOT
Crek000pa3HbIM

BricokoanacTuyeckum

Kpucrannnueckum

BA3KOTEKYYUM

T3 19. [TonmuMmepsbl, KOTOPBIE MPH MOBBIIMIEHHBIX TEMIIEpATypax pa3MArdyaroTCs U CTAHOBSATCS
HOI[OGHBIMI/I KHUJIKOCTH, a MPU OXJTIAKACHUUN OHU TBCPACIOT, HA3LIBAIOT...

T3 20. Kiaccbl KOMIIO3UIIMOHHBIX MaTEPUATIOB IO CTPYKTYPE...
JUCTIEPCHO HAIOJHEHHBIE

BOJIOKHUCTBIE

CTPYKTypHBIE

HEIpEPHIBHBIC

CTaTHUCTUYECKUE

HEOPUEHTUPOBAHHbIE
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