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1. Henu, 3a1a4n ¥ IJIAHUPYeMble pe3yJIbTATHI 00yUeHHs M0 TUCIUIITTHHE
K ocHOBHBIM 1eJIIM OCBOCHHS TUCHUILTUHBI «OCHOBBI MaT€pUATIOBEICHHS METAJIJIOB, MJIaCTMAcCC
1 KOMITO3MIIMOHHBIX MaTEPUATIOB)» OTHOCSTCS:
- M3YYCHHE OCHOBHBIX I'PYIIIT COBPEMEHHBIX METATMYECKUX, TOJUMEPHBIX U KOMITO3HIIMOHHBIX
MaTEepUaJIOB U UX IPUMEHEHHUS;
- BBEIOOP MaTepHasoB JUIsi M3TOTOBICHHS W3MCIHA C Yy4ETOM CTPYKTYPHBIX H3MEHEHHH MpH
pa3IMYHBIX BHJIaX 00pabOTKH.
K ocHOBHBIM 3amadyaM OCBOCHHMS JUCHUIUIMHBI «OCHOBBI MaTEPHAIOBEIICHUS METAILIOB,
MJIaCTMACC M KOMIIO3UIIMOHHBIX MAaT€pPUaIOB) OTHOCSTCS:
- H3y4YeHHE B3aWMOCBSI3U MEX]Yy COCTaBOM, CTPYKTYpOMl U CBOWCTBAMH METaJUTMYECKUX,
MOJIMMEPHBIX ¥ KOMITIO3UITHOHHBIX MaTEPHAIIOB;
- OCBOEHHME METOJIOB HCCIIEIOBaHUS CTPYKTYPHI U CBOMCTB MaTepUasoB;
- HU3yuY€HHUE TMPOIIECCOB, MPOXOASIIMX B METAIUYECKHX, MOJMMEPHBIX M KOMITO3UI[MOHHBIX
MaTepuraiax Mpy Pa3IHIHbIX TEXHOJIOTHUECKUX ONEPAIHSX, ONMPEACSIONX pabodne CBOMCTBA.
OO6yuenne 1o auctuiuimHe «OCHOBBI  MaTepUATIOBEACHHUS  METAUIOB, IUIACTMAacC W

KOMIIO3MOHMOHHBIX MATCPHAJIOB» HAIIPABJICHO Ha (1)OpMI/Ip0BaHI/Ie y06yqaloumx<:}1 CIICAYIOIUX

KOMIIETECHIINN:
Koa u HaumeHoBaHue NHaaukaTopsl JOCTHXKEHUS KOMIIETEHIIUH
KOMIIETeHIM I
OIlK-11 NOIIK-11.1. /lemoHCTpHUpYET 3HAHHE METOJI0B KOHTPOJIS
Crnoco0eH mpUMEHSITh METObI KauecTBa IMOKOBOK, COOJIFOJICHUE TEXHOJIOTHICCKUX
KOHTPOJIS KauecTBa U3 U napaMeTpoB U BBISIBICHHUE TPUUUH Opaka mpu
00BEKTOB B cepe MPOU3BOJCTBE KY3HEUHO-IITAMIIOBAHHBIX JeTalIel

npodeccnonansHoOM nestenbHocTH, | MOIIK-11.2. Bnameer HaBbIKaMH KOHTPOJIS KadyecTBa
MIPOBOJIUTH AHAJIN3 MPUUUH MOKOBOK M IITAMITOBAaHHBIX JIeTajiel, yMeeT MIPOBOIUTh
HapyLIEHUN TEXHOJIOTHUYECKHUX aHaJIM3 HapyLIEHUS TEXHOJIOTMYECKUX MPOLECCOB
MPOLIECCOB B MAIIMHOCTPOCHHUH U
pa3pabaTheIBaTh MEPOIIPHUATHUS 11O UX

MPEAYNPEKICHHIO;




2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmMbl

Hucuummuaa «OCHOBBI MaTEPUANIOBEACHHSI METAJUIOB, IJIACTMAcC W KOMITO3UIIMOHHBIX
MaTepualioB» OTHOCHTCS K y4eOHBIM JIUCHUIUIMHAM oO0si3aTenbHOM yactu Oinoka (Bl) ocHoBHOI
o0pa3oBaTeNbHOI MporpaMMbl OakanaBpuara.

HucuumnuHa «OCHOBBI MaT€pUANIOBEACHHS] METAJUIOB, IJIACTMAcC W KOMITO3UIIMOHHBIX
MaTepualioB) B3aWMOCBsI3aHA JIOTHUYECKH W COJIEP’KATEIbHO-METOJUYECKH CO CJIEIYIOIIUMU
muctnmmaaMu OOIT:

OcHOBBI POEKTUPOBAHUS (DYHKIIMOHAIBHBIX MAaTEpUAJIOB B aJIUTUBHOM MPOU3BOCTBE.

Peosnorust 1 MexaHuka METaUIMYECKUX U KOMITO3UIIMOHHBIX MaTepUasoB.

OcHOBBI MaTepUaNOBECHUS TOPOLIKOBBIX MaTePUaJIOB.

OCHOBBI  TEXHOJIOTHM  OOpaOOTKH  JaBJIE€HUEM IS  W3TOTOBJICHHUS  M3JCIHN U3

MCTAJNIMYCCKUX, KOMIIOSUITMOHHBIX W ITIOPOIIKOBBIX MaTCPHUAJIOB.

3. CTpyKTYypa H cojiepKaHne TUCIUIIIHHBI.
OO6miast TPYJOEMKOCTh JUCHHUIUIMHBI COCTaBJsIeT 4 3ayeTHhIX eAuHMIbL, T.e. 144

akagemuuecknx 4yaca (u3 Hux 90 yac — camocTosTenpHas paboTa CTyJIEHTOB).

3.1. Buabl yueOHO# padoThI U TPY10eMKOCTh

Ounast popma 00yyeHus

. Buj yueoHoii padoThl CeM5e “rp
AyAUTOpPHBbIE 3aHATHS o4
1.
B Tom unciie:
1.1. | Jleknuu 18
1.2. | JlabopaTopHble pabOThI 36
CamocrosiTesibHast pa6oTa 90
2.

B Tom uncrne:
[ToaroToBka k 36
2.1 | mabopaTopHBIM/TIPAKTUYECKUM 3aHATHSIM,
KOHTPOJIBHBIM paboTaM

CaMocToATENbHOE N3YUYECHHE 54

2.2

IIpome:xxyTOYHasI aTTECTAIUA 9K3aMEH

3.2. TemaTnuyecKkuii MJIaH N3y4YeHHUs U CHMILTUHBI

Pazmemién B npunoxxenuu 1 x paboueit mporpamme.



3.3. Coaepxanue TUCUMIIIMHBI

Beenenne.

Tunbl xuMudeckux cBszedd. Kiaccudukanus marepuanoB MO THUIY XUMHUYECKOW CBSI3U
(MeTaJUIMUYECKUe, MNOJMMEpHbIE, KepaMHUYeCKHe, KOMIIO3ULUOHHBIE).  XapaKTepHble CBOWCTBA
MaTepHaIOB Pa3HbIX KJIACCOB (METAIIMYECKUX, TTOJTMMEPHBIX, KOMIIO3UIIMOHHBIX).

Kpucramnuyeckue M HEKpUCTAUIMYECKUE Marepuanbl. MOHO M IOJHUKPUCTAIIMYECKUE

MaTepuaibl. AHU30TPOIHUSL.

1. OO01ue cBeIeHUA 0 METANJIAX.

ATOMHO-KpUCTAJUIMYECKOE CTpoeHHE. JIeeKThl KpUCTAUINYECKOH pemeTKu (TOYeHHBIEe,
JUHEWHBIC, TOBEPXHOCTHBIE, OOBeMHbIC). BnmsHue nedekToB Ha CBOHWCTBA METAJLIOB.
[TonumopdHbIe mpeBpaleHus.
3aBUCUMOCTh  CTPYKTYpbl M  CBOWCTB MaTepuaioB. MeTOoIbl CTPYKTYpPHOIO  aHalIM3a.
MakpoCTpyKTypHbIii  aHanu3. MeTonbl KOHTpPOJS KadecTBa ITOKOBOK, TEXHOJIOTMYECKUX
napamMeTpOB U BBIABICHHE MPUYUH Opaka MpU MPOU3BOJICTBE KY3HEUHO-IIITAMIIOBAHHBIX JI€TaJCH.
MHUKPOCTPYKTYpPHBIN aHAJIU3.

@opMUpOBaHUE  CTPYKTYpPbl ~ METAUIOB NpPU  KPUCTAJUIM3ALUU. ['omorennas
(caMonpou3BOJIbHAs) KPUCTAJUIM3ALMS, YHCIO LEHTPOB KpPUCTAUIM3ALMM M CKOPOCTh poOCTa
KpucTaJioB.  Bemmumna  3epHa. [ereporeHHoe  oOpasoBanue  3apojeimieii.  CtpoeHue

MCTAJIMYCCKOI'o CJIMTKA.

2. InacTuyeckas aepopmMaums M peKPpUCTANIN3ANMUA METAJIOB.

VYupyras u mactudeckas jaepopmanus. Bnusaue nedopManuu Ha CTPYKTYpY U CBOMCTBA
MeTansoB. [ledopMaiimonHoe ynpoyHeHHE MOTUKPUCTAIUIMYECKOTO MeTana. CBEpXIUIaCTUYHOCTh
METAJIJIOB U CILIABOB.

[Ipoueccel, nmpoxondiue NpU HarpeBe XoJ0JHOoJAe(hOpMHUPOBAaHHOIO MeTaia. Bosspar u
noymronu3anus. Pexpuctamnmuzamnus (mepBuuHas, coOupaTenbHasi, BTOpuUYHas). Temreparypa

PCKpUCTATIIIN3alINH. XonogHas U ropsa4ad ne(bopMam/m.

3. 7KeJie30 u cru1aBbl Ha €ro OCHOBe.

Kommonentsl u ¢a3pl B cucreme xkene3o-yriaepoa. Jmarpamma (a30oBoro paBHOBECHS
(MeracTabunbHOe paBHOBecHe). Kiaccudukanus criaBoB xelesa ¢ yriepoaoM.

VYrnepoaucTsle cTamu, UX CTPYKTypa M CBOMCTBAa. BnusitHue yriepoja Ha CTPYKTypy H
CBOICTBA YIJIEPOJUCTBIX CTalle. MapKHpOBKa YIVIEPOJIUCTBIX CTalied. BiusgHMEe MOCTOSHHBIX

IIpUMeECcEer Ha CBOMCTBA CTaleH.



4, Tepmuueckasi 00padoTKa cTAJIMN.

IIpespamienne npu Harpese. [IpeBpaineHus nepeoxiaxkIeHHOro aycreHura. IlepiutHoe
npeBpalleHre, MapTeHCUTHOE IpeBpalleHne, OeiiHuTHOE npeBpamenue. OTmnyck cranu. Biausaue
TEpPMUYECKOI 00pabOTKN Ha MEXaHUUYECKUE CBOICTBA CTAJIH.

Omxur u HopMmanu3anus. 3akanka. CrocoObl 3akanku ctaneld. [loBepXHOCTHasi 3akalika.
Otnyck. Bunel ormycka. XuMuKko-TepmMuueckas oopaborka cranu. llemenTanus, a3oTupoBaHHe,
HUTPOLIEMEHTALINS, LIMAaHUPOBAHUE. bopupoBanue, CHWJIMLIUPOBAHUE, g dy3noHHas
MeTaJlJIU3ausl.

ITocnencTBust HapyIIEHUs PEKUMOB TEXHOJIOIMYECKHUX MPOLIECCOB TEPMOOOPAOOTKH.

S. JlermpoBaHHbIe CTAJIN.

Knaccudukanus craneil. Jlerupyromme s1eMeHTs. BiusiHue Terupyromuyx 3JI€MEHTOB Ha
CBOMCTBa cTaned. BiusgHue Jnerupyrommx 3JI€MEHTOB Ha TEMIIEpAaTypy CyLIECTBOBaHMS
HOIUMOP(HBIX MoAu(UKALMN, 0-CTa0MWIN3aTOphl, Y-CTa0mWiIn3aTtopbl. CTPYKTYpHBIE KIIACCh
cTajiei.

MapkupoBKa JIESTMPOBAHHBIX CTAJICH.

KoHcTpyk1inoHHbIE (MAIIMHOCTPOUTENbHBIE) JIETUPOBAHHBIE CTAJIH.

I/IHCTp}IMeHTaHBHLIC CTajlu U CIIJIaBBbI.

6. CniiaBbl Ha OCHOBE LIBETHBIX METAJLJIOB.

CrutaBel Ha ocHoBe Meau. Kiaccudukanus, MapKkupoBKa, CTPYKTypa, CBOMCTBa,
npuMeHeHue. JlaryHu. bpoH3sl.

Knaccudpukanus antOMUHHMEBBIX  CIUIAaBOB. MapKupoBKa  aJlIOMHUHHEBBIX  CILJIABOB.
Jedbopmupyemble aTIOMHHUEBBIC CIUIaBbI (YIMPOYHSEMBIE MW HE YIPOUYHSIEMbIE TEPMHUYCCKOI
00paboTKOI1), TUTEHHbIE aTIOMUHUEBBIE CIIABBI.

Turan. Jlerupyromye 3J1eMeHTbl TATAHOBBIX CIUIaBOB. Tepmuueckas 0OpaboTKa TUTAHOBBIX
crutaBoB. Knaccudukarus, MapkupoBKa, CTPYKTypa, CBOMCTBA, IPUMEHEHNE TUTAHOBBIX CILJIABOB.

AHTU(GPUKIMOHHBIE CIIaBbl. TpeOoBaHus, IPEAbIBIsIEMblE K aHTU(OPUKIIMOHHBIM CILIaBaAM.

Mapku, cTpyKTypa, CBOICTBA, IPUMEHEHHUE.

7. IHomumepHble MaTepHAaJIbI.

[Tonmumepnsie Mosiekyibl. CTpyKTypa NOoJIMMEpPOB. KprcTauIM4HOCTh OJIMMEPOB.
JledexTsl cTpoeHwus..

CBoiicTBa MOJIMMEPHBIX MaTepHalioB.  ArperatHble U (GU3UYECKUE COCTOSIHUSA MOJUMEPOB.
Mexanudeckue cBoicTtBa TmonmMmepoB. KpuBas ngedopmamum  monmmepoB.  Jledopmanus

KPUCTATNIMYCCKUX IMOJIUMEPOB.



Mexanu3m gepopmManil KpUCTALIMYECKUX MonuMepoB. OmnpenerneHne MeXaHHYeCKHX

cBoiictB. Kpumn. /lo6aBku k monmumepam. TepMoriacTUuHbIE TEPMOPEAKTUBHBIE U TTIOJIUMEPHI.

8. KoMno3numnoHHbie MaTepuabl.

Crpoenune kommo3utoB. Kiaccuduxanuss KOMIO3UIIMOHHBIX MarepuayioB. KoMmosuTsl ¢
JUCIIEPCHBIM HanoJgHuTeaeM. KOMIIO3UTHI ¢ BOJIOKHUCTBIM HAIlOJTHUTEIIEM.

Apmupyrouie BojgokHa. MaTpuiibl.

Komno3unmonnsle MmaTepuayibl ¢ NOJIMMEPHONM MmaTpuueil. IlosmMepHble KOMIIO3UTHI,
apMHUPOBAHHBIE  CTEKJISHHBIMM  BOJOKHaMH. llomuMepHble  KOMIIO3UTBI, apMUPOBAaHHBIE
YTJIEPOIHBIMU BOJIOKHAMU.

Kommo3utsel ¢ MeTamimyeckoll MaTpuLei. Kommo3utsel ¢ kepamMHU4eCcKOW MaTpULEH.
VYriepoa-yriepoiHble KOMIIO3UTHI.

CTp}’KTyprIe KOMIIO3UTEL. CIIOMCThIE KOMIIO3UTHI (J'IaMI/IHaTBI). CSHI[BI/I‘ICBBIC IIaHCIIN.



Ilepeuens 1abopaTopHbIX padoT

5 cemecTp
Ha3zBanue paboTtbl O6opynoBanue 1 MaTepUAIIBI [lepeuens pabot dopmupyemas
KOMIETEHIIHS
MakpocTpykTypHbIi anamu3 | OOpasisl, u3roToBsicHHble | PaboTa  BBIMOJNIHSETCS ~ WHIUBUIYAIBHO. Cryaentam OIIK-11
METaJIJIOB pa3IMYHBIMM ~ METOJaMH  — | HEOOXOAUMO OMNpPENEeIUTh KayeCTBO OTIUBOK, CBAapHBIX
[IOKOBKH, OTJUBKM, CBapHbIC | COEIMHEHUHN, OINPEAEIUTh JMKBALMIO CEPbl  METOJIOM
COEJTMHEHUS baymana B mokoBkax
Bistaue ractraeckoit | O0pasuel, aedopmupoBanHbie | PaboTta BeimonHseTCs B rpymnmnax 3-4 yenoBeka. OIIK-11
nedopManuu U | C pa3MYHBIMU cTerneHsMH, | Onpenenuts creneHb aedopmanuu obpasuoB. Hapucosarhb
pEeKpUCTAIIM3ALUN Ha | IITAHFEHIUPKYJIM, a TaKXKe | CXeMbl MHUKPOCTPYKTYp. M3MepuTh TBEpHOCTb, MOCTPOMUTH
CTPYKTYpy ¥  CBOMCTBa | IIOCIie HarpeBa A0 Pa3iHuHbIX | rpaduK 3aBUCHMOCTH TBEPAOCTH OT CTENEHHU AedopMalluy;
METAJIJIOB TEMIIEPATYpP, TBEPIOMED TBEPAOCTH OT TEMIIEpATyphl HAIPEBA, CIEIATh BHIBOJbL.
Brnusnue — yrmepoma  Ha | OOpasiusl craneid ¢ pasHbiM | [Io MHKpOCTpYKType OIpeneiauTh XUMHYECKH COCTaB M
CTPYKTYPY M  CBOKMCTBA | COJIEpKAHHEM yriepojia, | MapKu CTajeil, W3MEpHUTh TBEPIOCTh OOpa3IOB CTaJe C
YIJIEPOAUCTBIX CTacH MUKPOLLTU(BI (unu | pa3HBIM  COZIEpP)KAHMEM  YIJIepoja, IOCTPOUTh TIpaduk
dboTtorpadhuu MUKPOCTPYKTYP), | 3aBUCUMOCTH TBEPAOCTU OT COIEP>KaHUsI yriepoja, CAeIaTh
TBEPAOMED. BBIBOJ{
Bimstaue TeMIiepatypsl | TBepaomepsl, oOpa3upl | PaboTa BeinonHseTcs B rpymnmnax 3-4 yenoBeka. OIIK-11
Harpeea IOJ 3aKaJKy Ha | CTaJeH, HarpeTble no | [To pguarpamme (a3oBoro paBHOBECUS OIPEIEIUTh MU
CTPYKTYpy ¥  CBOMCTBA | pa3JMuHBIX J0 TEMIEpaTyp U | 3apucoBaThb CTPYKTypy CTajed 1mocie TepMHUYECKOM
YIIEPOAUCTOMN CTaIu OXJIQKJICHHBIE B BOJIE. o0pabotku. W3meputb TBepaOCTh 00pa3lOB, MOCTPOUTH
rpaduk 3aBUCMMOCTU TBEPIOCTH OT TEeMIIepaTypbl Harpesa,
c/enaTh BBIBOJ 00 ONTHUMAaJbHOW TeMIlepaType HarpeBa Ioj
3aKaJIKYy.
Bnusnne ckopoctH | TBepaomepsl, obpa3upl | Pabota BeImonHsAeTCs B rpymnmnax 3-4 yenoBeka. OIIK-11
OXJIQKJIEHUS Ha CTPYKTYPY U | CTaJeH, HarpeTbie no | HapucoBate auarpaMmy H30TEpPMUYECKOTO MPEBPALICHUS
CBOICTBa YIJIEPOAUCTON | ayCTEHUTHOTO COCTOSIHMSI M | @yCTEHUTAa, HAa KOTOPOM OTMETHUTh CKOPOCTH OXJIaKJEHUS,
cTanu OXJaXJEHHBbIE B PAa3JIMYHBIX | OJIB3YACh CIPaBOYHBIMH MaTepuanamu. Omnpenenuts Hu

cpenax (Boaa, Macio, BO3IYX,
COJICHas BOJIA)

3apUCOBATh  MHKPOCTPYKTYpy.  M3Meputh  TBEpIOCTH
00pasmoB, MOCTPOUTH TpadUK 3aBUCHMOCTH TBEPIOCTH OT
HUHTCHCUBHOCTHU  OXJIAXKICHMHS. O6’b$ICHI/ITB HOHy‘ICHHLIﬁ
pe3ysIbTaT C TOUYKU 3PCHUS] CTPYKTYPHI.




Bnusaue OTITyCKa Ha
CTPYKTYpy U  CBOMCTBa
3aKaJICHHBIX CTaJIeH

TBepaomepsi, o0Opa3ibl
cTajiei, 3aKaJIeHHBIX u
OTMYIIEHHBIX TPU PA3THIHBIX
TeMIlepaTypax

PaboTa BeImomHseTCs B rpymnmax 3-4 4eioBeka.

Onpenenuts ¥ 3apuCcOBATh CTPYKTYPY CTaJEH MOCIE 3aKaJIKU
u oTmycka. M3mepuTh TBEpAOCTh OTHYUICHHBIX OOpPAa3IlOB,
MOCTPOUTH IpaUK 3aBUCUMOCTH TBEPAOCTH OT TEMIIEPATYPHI

OIIK-11

ornmycka. OOBSCHUTH TMOJYYECHHBI pe3yabTaT C TOYKHU
3pEHHSI CTPYKTYPBHI.
Ctpykrypa O06pa3siib JerupoBaHHbIX | PaboTta BeIMONHSETCS B HEOONbIIUX Tpynmax. M3yduts OIIK-11
KOHCTPYKLMOHHBIX CTalen CTajeil pa3HBbIX CTPYKTYPHBIX | MUKPOCTPYKTYpPY  CTajed ¥ ONPEACIHT,  KaKOMy
KJIACCOB, MUKPOCKOTIBI CTPYKTYPHOMY KJIACCY OHU OTHOCSITCS
Bistaue nerupyromux | OOpa3upl MHCTpyMEHTalbHBIX | PaboTa BbimosiHAETCs B HeOonbliux rpynnax. M3mepurs OIIK-11
3JIEMEHTOB Ha | cTayei (HereryiocTOMKME, | TBEPJOCTh CTalleld, HArpeThiX [0 pa3HbIX TeMIepaTyp,
TEIIOCTOUKOCTh MOy TEIIOCTOMKHE, OTIPENIeIUTh MHUKPOCTPYKTYPY, CAEIAaTh BBIBOJ O BIHMSHUU
WHCTPYMEHTAIBHBIX CTAJIEH | TEIUIOCTOWKHE), TBEPIOMED JICTUPYIOIIUX 3JIEMEHTOB Ha TEINIOCTOMKOCTh CTajel
CtpykTypa u cBoricTtBa | TBepaomepsl, oOpa3iiel | I3MepuTh TBEpIOCTh JIATYHEH C pa3HBIM COJEpiKaHUEM OIIK-11
CIUIaBOB HAa OCHOBE LIBETHBIX | JIATyHEH c pa3HbiM | uHKa. [locTpouTth Trpaduk 3aBUCUMOCTH TBEPAOCTH OT
METaJIJIOB coZiep)KaHuEM [IUHKA, | CONEP)KaHMsI [MHKA, OOBACHUTH pe3yabTaThl. M3ydnuTh
6a006uTOB, AJIFOMUHUEBBIX | CTPYKTYpYy 6a00UTOB.
CILIaBbI HccnenoBaTh CTPYKTYpy aIFOMHHHEBBIX CIUIABOB, OOBSICHUTH
U3MEHEHHE TBEPAOCTH MIPU PA3IUYHBIX BUIAaX 00pabOTKH
Omnpenenenue Ttemnepatyp | Jannble MmexaHudeckux | [Toctpouts TepmoMexanundeckyro kpupytro TMK; OIIK-11
CTEKJIOBaHHS M TEKYYECTH | HCIIBITAHUH MOJIMMepa 3aBHCUMOCTH MOMYJISL YIIPYTOCTH (MOYJISl COKATHS) OT
nojauMepa temmneparypsl. [To mocTpoeHHbIM rpadukaM onpeaesnTh
TeMIIepaTypy cTekiIoBaHus Tem U TEMIIEPATYPY TEKYUIECTH
Timex oumepa. [1o mosryueHHBIM TaHHBIM ONPEETUTD,
KaKo# monmMep ObUT UCTIBITAH.
Bnusiaue  KOMIOHEHTHOTO | MUKPOCKOIIBI, oOpasupl | PaGota BeimonHseTcss MHAMBUAYalIbHO. Kaxkaomy cTyneHTy OIIK-11
cocTaBa Ha CBOWCTBA | KOMITO3UIIMOHHBIX MAaTEPHATIOB | BBIIAETCS 3aJlaHue, CoJepiKallee TpH Tapamerpa IBYX
KOMITO3UTOB KoMro3uToB. HeoOxoaumo ompenenuts npenen MpoYyHOCTH

IIPU PACTSKEHUH W MOAYJb YIPYTOCTH KOMITO3UTOB. 3aTeM
ONpEAEAIOTC yAeNbHble NokazaTenu. Crenarb BBIBOJ O
BIIMSIHUM KOMIIOHEHTHOTI'O COCTaBa Ha CBOMCTBA KOMITO3UTOB
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4. YueOHO-MeTOAMYECKOE U HH(POpMALMOHHOE 0O0ecnieyeHHe TUCIMILINHBI.

4.1. ocHOBHas JUTepaTypa:
1. Jlaxtun FO.M., JleontbeBa B.I1. MatepuanoBenenue: ydeOHUK 1 By30B, 4 u3a., M., OO0
«M3nmarensckuit 1oM AnbsHCe», 2009, 528 c.
2. MarepuanoBenenue. Y4eOHUK IS CTY/. BhICIIL y4e0. 3aBenenuii / I.M.Boakos, B.M.3yeB —
M.: uzgarenncTBo Akanemus, 2012, 400 c.

4.2. nomoTHUTE/LHAS JUTEPATypa:
3. Vaesaauna W.IO, KypbaroBa UN.A., IlapdenoBckas O.A. MarepuaioBeeHue B CXeMax-
KOHCIIEKTaxX — ydeOHoe mocobue, 4.2, M.: MTTI1Y, 2008, 124 c.
4. MamuHoCTpouTeIbHbIE MaTepuaibl. MeTtoguveckue ykazanus/ noxa pen. I.M.Bonkosa-M.:
MI'TY «MAMM», 2009.
5. MarepuanoBeaenue. MeToauueckue yKa3aHusl K BBIITOJHEHHIO JabopaTopHbIX padoT. Cocr.
N.A Kypbarosa, T.FO.CkakoBa, A.K.Bepuep, H.B.YueBatkuna.-M.:MI'1Y, 2008, 32 c.
6. CrienmayibHBIE CTANIM M CIUIaBbl (MalIMHOCTPOUTEIbHBIC MaTepUaibl). YUEeOHBIH CIIPAaBOYHHK.
Cocrt. A.K.Bepuep.-M.:MI'I1VY, 2006,12 c.
7. Mapounuk craneii u craBos/ [log o6m1. Pen. A.C.3y64enko.- M.:ManmHocTpoeHue,
2013.-784 c.
8. Mapounuk craneii u criaBos/B.I".Copokun, A.B.Bonocaukosa u ap; [Tox o6mr. Pex.
B.I'.Copoxuna.-M.:Mamunoctpoenue, 1989.-640 c.

4.3. NHTEepPHET-pecypChl:
I/IHTepHeT-pecprLI BKJIFOYAKOT y‘Ie6HO-MeTO,I[I/I‘IeCKI/Ie MaTCpHaJIbl Mockosckoro Ilomurexa B
paznene «bubnuoreka. DIEKTPOHHbBIE PECYPCHI»
http://lib.mami.ru/lib/content/elektronnyy-katalog
[Tone3npie yueOHO-METOAMYSCKHAE U MHPOPMAITMOHHBIC MaTEPHAIIBI ITPEICTABIICHBI HA CANTAX:
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.J5ekTpoHHbIE 00pa3oBaTe/ibHbIE pecypChl

[TpoBenenue 3aHATHI W aTTecTalMii BO3MOXHO B JHUCTAaHIMOHHOM (opMmare ¢ NpUMEHEHHEM
CUCTEMBl JUCTaHIMOHHOrO o0yuyeHus yHusepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii a1eKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazaenam MporpamMmal:

Haszpanue JOP CcblIKa Ha Kype

OCHOBBI MaTCpruaJIOBCACHUS MCTAJlJIOB, 90P HaxoauTCsAa B pa3pa60TI<e
MJ1aCTMacC 1 KOMITIO3MIIMOHHBIX MaTCPUaJIiOB

4.5 JIu1eH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoe obecneyeHmne

Ne | HammenoBanme | Pazpadorumuk I1O | locTtynmHocTh Ccbliika Ha Enunblii peectp
(mpaBooOJiagaren | (IMIEH3UOHHOE, | POCCHIICKHUX MPOrPamMM JJIA
b) cB00OIHO 9BM u B/l (npun Haanuun)
pacnpocTpaHsieM
oe)
MoitOduc OO0 "HOBBIE JIunieH3MOHHOE https://reestr.digital.gov.ru/ree
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http://metall-2006.narod.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

OBJIAYHBIE
TEXHOJIOI'"

str/301558/?sphrase id=9433
75

4.6. CoBpemeHHbIe NpodeccHOHATbHBIE 0a3bl JAHHBIX H HH(POPMALIMOHHBIE CIIPABOYHbIE

CHCTEeMBI
Ne HanmenoBanue Ccbuika Ha pecype JocTynmHocTh
NudopManinoHHO-CIIPABOYHBIE CHCTEMbI
1. | UrdopmarnmonHsie pecypest Cetu )
. http:// www.consultant.ru | loctymHo
Koncynbrantlnroc
DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JlocTymHa B CeTH
1. Hutepuer 6e3
OTpaHUYCHU N
IPR Books https://www.iprbookshop | loctymHa B ceTu
2. ru/ Hutepuer 6e3
OTpaHUYCHUN
IIpodeccnonanbubie 6a3bl JaAHHBIX
baza maHHBIX HaydHOU http://www.elibrary.ru HoctymHo
1. | snexTponnoii GubIHOTEKN
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com | JoctymHo

MNOJINTEMAaTNYCCKana pe(l)epaTI/IBHO'

oubmorpaduaeckas
MHAyKOMETpHYeCcKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MatepunajibHO-TeXHHYeCKoe o0ecnieyeHue

Howmep aynutopun

O6opynoBaHue

Aynutopus uist
JICKIIMOHHEBIX,
1a00paTOPHBIX,
MPaKTUYECKUX
3anstuii AB.1316.
115280, r. Mockaa,
ABTo3aBojckas, 1. 16

Crosbl y4eOHBIE CO CTYJbSIMH, ayAUTOPHAsl JIOCKa, MPOEKTOpP, 3KPaH.
Pabouee mecTo nmpenojaBaress: CTOJ, CTYIN, Kabeib s MOAKIIOYSHUS
K cetu Internet.

YyeOHoe mabopatopHoe 000pyIOBaHUE:

MHUKPOCKOTIBI ZASILACZMIKPOSKOPOWYtypTVO 6/20.;
TBepaomep TP 5006 wmuxporsepnomeps! [IMT-3M; nyna bpunens;
mukpockonbl AJIBTAMUM kommekTsl 00pasnoB A 1a00paTOpHBIX
pabor; mKkadbl AIA  XpaHeHUs OOOpPYIOBaHHMS U PACXOJTHBIX
MaTepHuasoB, HATJISAHBIC TTOCOOMS.

Ayautopus s
JEKIIMOHHBIX,
71a00paTOPHBIX,
NPaKTHIECKUX

Cronbl y4eOHBIE CO CTYIbSIMHU, ayAUTOPHASI JIOCKA, MPOEKTOpP, IKpPaH.
PabGouee MecTo mpemnogaBarensi: CTOJ, CTYJ, KaOeIb IS MOKIFOUYCHUS
K cetu Internet.

YuebHoe u mabopaTopHOe 000PYIOBAHUE:
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

3ansaTHil AB.1313. tBepaomep TP 5006; mkadwr a1 XpaHeHUs ¢ y4eOHO-METOIUYECKON U
115280, r. Mockaa, HAy4YHOH JUTEpaTypoi, HarlsaHble MOcoOUs (TIaKaThl), MUKPOCKOIIBI
ABto3aBoackas, 1. 16 | MUM-7

Aynuropus Juis Cronbl ydyeOHBIE CO CTYNbSIMH, ayJUTOpHAs M AJIEKTPOHHAs JOCKa,
JICKIIUOHHBIX, MIPOEKTOP, FKpaH, HArIIAIHbIC TTocoOus. Pabodee MecTo mpemnoaaBarerns:
1a00paTOPHBIX U CTOJ, CTYJ. YueOHoe 1abopaTopHoe 000pyI0BaHKE: IITAHTCHIIUPKYIIN. ;
MPAKTUICCKIX mpecc JUisi 3ampeccoBKH 00pa3ioB; Jiynma bpuHEIs; MHKPOMETP.;
3aHsaTHI NeAB1315. tBepaomep T.; TBepaomep TP5006-0210, muxkporBepaomep IIMT-3M.;
115280, r. Mockaa, MuKpockon Meram-PB.

ABTo3aBojckas, 1. 16

6. MeToauyeckue peKoMeHI1alHu
6.1. MeTonnyeckue peKOMeHIAIMH /1JIsl MPeNoIaBaTeIsl 10 OPTraHU3au 00yYeHu sl

6.1.1. IlpenonaBarenb OpraHusyeT MpenojaBaHWe TUCLUIUIMHBI B COOTBETCTBUU C
TpeOoBanusimMu "[lonoxenust 00 opraHuzanuu 0O0pa30BAaTEIBLHOIO Ipollecca B  MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero ¢puinnanax", yrBepxaEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBoM 3aHATHM NpenojaBarelb AOBOAMUT J0 CBEIEHUS CTYIEHTOB COJIEp)KaHUE
paboueil mporpammel auctumiauHsl (PITJ) m mpenocraBiseT BO3MOMKHOCTh O3HAKOMJICHHS C
IIPOrpaMMoi.

6.1.3. IIpenonaBatens ocoOeHHO OOpaliaeT BHUMAaHUE CTYIEHTOB Ha:

- BUIBI U (OPMBI NIPOBENEHUS 3aHATHH MO JUCHUIUIMHE, BKIIOYAs TOPSIOK MPOBEICHHS
3aHATUH C NMPUMEHEHHEM TEXHOJIOTHH JUCTAaHLIMOHHOTO OOYYEHUS W CUCTEMbl TUCTAHIIMOHHOTO
o0Oyuenus ynusepcuteta (C/1O mocnonurexa);

- BHJBI, COJEP/KAaHUE M TOPSNOK NPOBEACHMS TEKYIIEr0 KOHTPOJIS YCIEBAaEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOUYHBIX CPE/CTB;

- (¢dopmy, coaepkaHHEe M TOPSAAOK MPOBEAECHUS IMPOMEXKYTOUHOH arTecTallud B
COOTBETCTBUU C (POHIOM OILIEHOUYHBIX CPEACTB, IpeaycMoTpeHHbIM PIIJI.

6.1.4. JloBoguT J0 CBEOEHHUS CTYAEHTOB TpauK BBIIOJIHEHUS Y4eOHBIX paboT,
npenycMoTpennsix PITI.

6.1.5. Heobxonumo ¢ camoro Hadaja 3aHSITHI PEKOMEHJ0BaTh CTYJIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JTUTEPATYpy U yKa3aTh IyTH JOCTYIA K HEN.

6.1.6. BHawasme wiM B KOHIIE CeMecCTpa JaTb HIPUMEPhl TECTOB JUISl TOJATOTOBKU K
IPOMEKYTOUHOU aTTecTalluy (3K3aMEHy).

6.1.7. Pexomennyerca ¢akt o3HakomiieHus cTyaeHToB ¢ PIIJI u rpaduxom paboTsl
NUCbMEHHO 3a(h)UKCUPOBATh MOAINKUCHIO CTY/IEHTA B JIMCTE O3HAKOMJIEHUS ¢ cojepxanuem PIII.

6.1.8. IlpenomaBarenu, BEAYIIMA JICKIMOHHBIE M TMPAKTUYECKUE 3aHATHS, JOJIKHBI
COIIACOBBIBaTh TEMAaTUYECKUHN IUIAH NPAKTUYECKUX 3aHATHM, HCIOJIb30BaTh €IMHYI0 CHCTEMY
0003Ha4YeHHI, TEPMUHOB, OCHOBHBIX IMOHSATUHN AUCHUTUIMHBI.

6.1.9. Ilpu mnoaroroBke K JadopaToOpHbIM padoTaM IpenojaBareiaio HeoOX0IUMO
npoayMatb (GOpMYIHpPOBKM M COJAEp)KaHUE 3aJaHuil (MHAMBHUIYaJbHBIX W TPYMHIOBBIX),
IIPEJVIOKUTH IEPEYEHb BOIIPOCOB JUIS IOATOTOBKH.

B xone pa®oThl BO BCTYNUTEIBHOM CIIOBE PACKPBITh MPAKTHUECKYH) 3HAUMMOCTh TEMBI,
OTIpeNIeNIUTh MOPSIOK MPOBEACHUS, COJIEpKaHUe OT4eTa Mo pabdore. 3aJaHus MOXKHO Ipeiarath
KaK ISl MTHIUBUIYaJIbHOTO BBITIOJHEHHUSI, TaK U JIJIs1 paOOThI B HEOOMBIHX Tpynmnax (3-4 gen).

Bo3M0HO mpoBeeHre HEKOTOPBIX 3aHATHHA M aTTeCTaluil B JTUCTAaHIMOHHOM (opmare ¢
MPUMEHEHUEM CHUCTEMBbI JTUCTaHIUMOHHOTO oOyueHus yHuBepcuteta (CJO-LMS). Tlopsmok
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IMPOBCACHU A pa60T B JUCTAHIIMOHHOM (bopMaTe YCTaHaBJIMBACTCA OTACIIbHBIMU PACHOPAKCHUAMUA
popeKTopa 1o yueOHoi paboTe U/ IEHTPOM YIeOHO-METOIMUECKOU PabOTHI.

6.2. MeToauuecKkue YKazaHus 1Jisd Oﬁy‘lalOHI]/IXCH M0 OCBOCHHIO TUCHHUILIMHBI

6.2.1. CrymeHT c caMOro Haudaja OCBOEHHUS JHUCHMUIUIMHBI JIOJDKEH BHUMATEIbHO
03HAKOMUTCS ¢ pabouei MporpaMMoil TUCIUTUTHHEIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi rpaduK BHIMONHEHUS Y4eOHBIX paldoT,
npenycmotpennbix PIIJ] ¢ yuérom TpeGoBaHUN APYrux IUCHUILUIMH, H3Yy4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu npoBeaeHUM 3aHITUH U TPOLEAYpP TEKYIIEH W MPOMEXKYTOYHOM aTTECTAIlUU C
UCTOJIb30BAHUEM HHCTPYMEHTOB MH(POPMALMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpazoBanusi yHuBepcuteta (LMS MocnonuTexa) Kak BO BpeMs KOHTAaKTHOW pabOThI C
npernojiaBaTesieM, Tak U BO BpEeMs CAaMOCTOSTENBbHOW pabOThl CTYACHT JOJDKEH O0eCHednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLIMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyuenus. Ilpu OTCYTCTBMM TakOM BO3MOXHOCTHM OOCYAMTH CHUTYalMI0 C IIPENoAaBaTelIeM
JTUCIUTUIAHBI.

6.2.4. CamocrosiTenpHass paboTa SBISCTCS OOHUM W3 BUAOB YYeOHBIX 3aHsATUH. llemb
CaMOCTOSITENbHOM paboThl — MPAKTUYECKOE YCBOCHHUE CTY/IEHTAaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
IPOLIECCE U3YUEHUS IUCHUIUIMHBI.

Bunbl BHEayAUTOPHON CaMOCTOSITENNEHOM paOOTHI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJENIbHBIX TEM AUCLHUIIINHBL;

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K JIAOOPAaTOPHBIM 3aHATHUSM;

Jlis  BBIMOJHEHHsS JIOOOrO0 BHUIA CaMOCTOSATENbHOW pPaOOTHl HEOOXOAWMO MPOUTH
CJIEIYIOIINE ATAlbI:

- OIpe/IeIeHHE [IEIH CaMOCTOSTEIbHON PadOTHI;

- KOHKpEeTHU3allys 03HaBaTeIbHOM 3a7auu;

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp aJIeKBaTHOI'O criocoba JefCTBUS, BEYIIETO K PEIICHUIO 33/1a4U;

- IUIaHUpOBaHHE pPAaOOTHI (CaMOCTOATENBHOM WM C MOMOINBIO MpernoAaBarens) Haj
3a/laHuEM;

- OCYLIECTBJICHME B TPOILECCE BBIMOJHEHUS CAMOCTOSTEIbHONH pabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOI'O M KOHEUHOT0) PE3yJIbTaTOB pabOThI, U KOPPEKTUPOBKA BBIIIOJIHEHUS PAOOTHI.

7. ®OH[ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISA M OLLCHUBAHHUS Pe3yJIbTATOB 00y4eHu sl
J1J1s1 KOHTPOJIS YCIEBA€MOCTH U KadecTBa OCBOCHMSI TUCIUIUIMHBI HACTOSILEN IpOrpaMMoit
IIPEyCMOTPEHBI CIEAYIOINE BUIAbI KOHTPOJIA:
- KOHTPOJIb TEKYIIeH ycrieBaeMoCTH (TEKYILIHI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalys (9K3aMeH).
KoHTpons ycneBaeMocTM M KadyecTBa IOATOTOBKM IIPOBOAMTCS B COOTBETCTBHM C

tpeboBanusmMu "llonoxkeHuss o0 opraHuzanuu 00pa3oBATENbHOTO Ipolecca B  MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE".

Jl1st KOHTpOJISL yCrIeBaeMOCTH M KaueCcTBAa OCBOEHUS TUCUUIUIMHBI HACTOALIEH MporpaMMoit
MPEyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:

- TEKYILIUHA KOHTPOJIb YCIIEBAEMOCTH;

- IPOMEXYTOYHAsl aTTECTALIMSL.
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7.1. Conep:kaHue TeKylero KOHTPOJIst

Jnist mpoBeIeHHsI TEKYIETO KOHTPOJIS IPUMEHSIOTCS CIIEAyoNIe HOpMBI:

- naboparopHbie pabOTHI,

- KOHTpPOJbHBIE PabOTHI.

Bce naGopatopHble M mpakTH4eckue padoThl, IPelyCMOTPEHHbIE JaHHOW paboueit
OporpaMMoil  OJDKHBI  ObITh  OoTpaboranbl. [lo kaxaoil paboTre CTyIAeHTYy HEOOXOIUMO
CaMOCTOSITEJIbHO COCTaBUTh OTYET, KOTOPBIA JOJDKEH BKIIOYATh: Ha3BaHUE DPAOOTHI, pacyeThl,
PHUCYHKH, TaOJIMILIbI, IpauKH, BBIBO/IbI, YKa3aHHbIE B ONIMUCAHUH PAOOTHI.

ITo xaxmoil paboTe CTyOEHT NOJIy4YaeT 3adeT, KOTOPBIH OTMeYaeTcs B JKypHale
npenoaaBaress U, Ipu HE0OXOAUMOCTH, B )KypHaJI€ yCIIEBAEMOCTH IPYIIIIBI.

KontponbHble paboThl MPOBOAATCA Ha JEKIUAX MO TEKylleW wim mpoiineHHoi teme. Ilo
KKIOW KOHTPOJBHOW paboTe CTYAEHT IMOJYy4yaeT 3a4eT, KOTOpbIM OTMedaeTrcs B >KypHale
IpernojiaBaTess U, Ipu HEOOXOIUMOCTH, B )KypHaJIe yCIIEBAEMOCTH I'PYIIIIbI.

JIaGopatopHble pabOThl U CEMHHAPbI JOJDKHBI ObITh 0Tpab0TaHbl, 0(OPMIIEHBI M 3aYTEHBI B
TE€YEHHE TEKYILErO CEMECTPA 10 IPOMEXYTOUHOHN aTTeCTalUu.

KontponbHble paOOTbl MOTYT OBITH BBIIOJHEHBI IPH IPOXOKIACHUU IPOMEXKYTOUHOM
aTTecTanuu (Ha SK3aMeHe).

HpOMe)KYTO‘IHaSI arrecranuss HnpoBOAUTCA B CpPOKH, YCTAHOBJICHHBIC YTBCPKIACHHBIM
paciiucaHuem 3a4€THO-3K3aMCHAITMOHHOM CECCHU.

HO JaThbl IIPOBCACHHA HpOMe)KYTOQHOIZ arTeCTallu CTYACHT HOJDKCH ITOJYYHUTBH 3a4€ThI 110
BCCEM OTalaM TCKYIIETO KOHTPOJIA.

HepequL 00s13aTeNIbHBIX pa60T n (1)opMa OTYCTHOCTH 110 HUM IIPCACTABJICHLI B Ta6J'II/II_IeZ

Buy paboTsl @dopma OTYETHOCTH U TEKYLIETO KOHTPOJIS
JlaGopaTopHbie OdopmieHHbIE  OTYETHI  BBIMOJTHEHHBIX  CaMOCTOSITEIBHO
paboThI (mepeyeHb | 1a0OPATOPHBIX MM MNPAKTUYECKUX paldoT, MperTyCMOTPEHHBIX
mabopaTOpHBIX paldoT B | paboyeil  mporpaMmMoil  JUCHMIUIMHBI,  BKIIOYAIOIIME  BCE
npunoxeHuu 1) HeoO0XOAMMBIE MaTepuaibl (PUCYHKH, TpaHKH, BBIBOABI U Jp.),
W3JI0KEHHBIE B pUJIokKeHuu 1.

Ecnu cryneHToM He npoiifieH oJuH win 0ojiee BUJOB TEKYIIET0 KOHTPOJIS, MpenojaBareib
UMEET IPaBO BBICTABUTH €My OLEHKY «HE 3a4T€HO» WU «HEYIOBIETBOPUTEIIBHO» Ha
IIPOMEKYTOUYHOM aTTECTAL[UH.

IIpoBeneHue arrecranuu (IK3aMeHa) C UCIOJIb30BaHUEM CPEACTB AJIEKTPOHHOIO O0Y4YEeHUs U
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH BBIIIOJIHSAETCS B COOTBETCTBUM C YTBEPKIAEHHBIM B
yauBepcutere "llopsakoM npoBeAeHUs MPOMEXYTOUYHOM aTTeCTallMi C MCIOJb30BAHUEM CPENICTB
AIIEKTPOHHOT'0 OOYYEHHUS ¥ TUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHOIOTHIA"

IIpomexxyTouHas arrecTanus MOKET IIPOBOAUTHCS B BUJE TECTUPOBAHMUS.

Tect Bxirouaet 20 BOIIPOCOB MO BCEM pa3ziesaM JUCHUIIIINHEI.
Bpewms tectupoBanus — 20- MUHYT.
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7.2. lllkaia 1 KPUTEPHH OLEHUBAHMSI Pe3yJILTATOB O0yYeHHs IPH  NPOBEICHHH
MPOMEKYTOYHOM aTTeCTAMHU

HIkana oueHuBaHusl Kpurepun oueHuBanus

BoinonHens! Bce BUbl yueOHOU pabOThI, MPeAyCMOTPEHHBIE paboueii

OTan4HO
nporpammoii. CTyzieHT Jan BepHble oTBeThl Ha 19-20 BonpocoB u3 20
Xoporo Beimonnens! Bce BUABI Y4eOHOH pabOThI, MPeayCMOTpEHHBIE paboyeit
nporpammoii. CTyJeHT J1ajl BepHble OTBETHI Ha 15-18 Bompocos u3 20
Y IOBJICTBOPHTEIIBHO BrimonHeHs! Bce BUJIbI Y4eOHOM paboThl, MpeaycMOTpeHHbIe paboueii

nporpamMmoil. CTyzeHT Jan BepHble oTBeTHI Ha 11-14 Bonpocos u3 20

He BbimosHeH oiuH wWin 0Oojee BHAOB pabodyell MpPOrpaMMOH,
He yNOBIETBOPUTENBHO | penyemoTpeHHBIX paGoUeii IPOrpAMMON JMCUMIUIAHEL HIH CTYICHT
Jan BepHble 0TBeTHI Ha 0-10 Bompocos u3 20

7.3. OueHo4YHbIe CpeACTBA

HanmenoBanue IIpencraBnenne
No Kpatkas xapakTtepucTuka o1eHOYHOTO
OLIEHOYHOTI'O OLIEHOYHOT'O
oC cpencTBa
CpeiCcTBa cpeacta B DOC

CpencTtBo  TpOBEpKH  3HAHWM,  YMEHHH,
HaBBIKOB. MOXET  BKJIIOYaTh  KOMILICKC
1 Tecr TEOPETUUECKHUX BOITPOCOB, 3ajay, DapuaHt Tecra
MPAKTUYECKHUX 3aJJaHH.
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CTpykTypa u coaep:kanue TUCHUILTUHBI « OCHOBBI MaTepHaloBedeHUs MeTAJJIOB,
IJIACTMACC M KOMIIO3MLIMOHHBIX MaTEPHAJIOB)

HanpaBneHHe IHOATrOTOBKH

[Ipunoxenue 1

15.03.01 MammHoCTpOeHHe
HaNpaBJeHHOCTh (Mpopuiib): O00pya0BaHMEe U TEXHOJIOTHH AJ/IMTUBHOIO NIPOU3BOACTBA
(0axasaBp)

Buabl yueOHoii padoThl, dopm
= S| BKIIOUAST CAMOCTOSITEILHYIO Buabl camocTosiTeIbHOM PadoThI bl
= E a0oTy CTYyAeHTOB CTYACHTOB arrecT

Paznen e 32 P y erya ’ ya
3 = U TPYI0EMKOCTh B 4acax anuu
n/n =3
KC 3amy
J | II/C | Jaé | CPC K.P. | K.IIL. Unp3z3ang | Kip |9 | 3
P Jaad
IIsaTbIil ceMecTp
Brenenn
1 e/leHue 1
O0mue cBeaeHHsI O MeTAaJLIAX,
2 noJMMepax, KOMIO3HIMOHHBIX | 4
MaTepuaax.
MeToabl CTPYKTYPHOI'0 aHAJIHU3A
JlabopaTopHas padora
3 «MaxpoCTpyKTYpPHBIH aHamm3 | 2 4 4
METaJIOBY
IlnacTnueckas npedpopmauusa u
4 PEKPHUCTAUIN3AIHUSA METAJLJIOB 3 6
JlaGopaTopHas padora «Brnusaue
IJIACTUYECKON eopmanuu 31
5 Aedopman 4 4 |6

PEKpUCTAJUIM3AIMU Ha CTPYKTYpY H
CBOMCTBA METAJLJIOB)
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7KeJs1e30 ¥ cIJIaBLI HA €r0 OCHOBE

JlabopaTopHas padora «Bnusaue
yriepoaa Ha CTPYKTYpYy U CBOWCTBa
YTIEPOIUCTBIX CTaCk»

Tepmuueckasi 00padoTKa cTajm

JlabopaTtopnas padora «Bnusaue
CKOPOCTH OXJIQXKJICHHS Ha CTPYKTYPY
Y CBOMCTBA yIJIEPOJUCTON CTAIIN

10

JlaGoparopHasi pabora «BnusiHue
TEMIIEpAaTypbl HarpeBa IMOJ| 3aKaJIKy
Ha CTPYKTYPY U CBOMCTBA CTaJICH»

11

JlaGoparopnasi padora «BiusHue
OTIIyCKa Ha CTPYKTYpy M CBOMCTBa
3aKaJEHHBIX CTaJei»

12

JlerupoBaHHbIE CTAJIH

10

13

JlabopaTopnas pabora «CTpyKTypa
KOHCTPYKIMOHHBIX CTaJeh»

11

14

JlabopaTopunasi pabora «Bnusuaue
JIETHUPYIOIINX DJIEMEHTOB Ha
TEIJIOCTOMKOCTh MHCTPYMEHTAJIbHBIX
CTayIen»

12

15

CmiaBpl Ha OCHOBe IBETHBIX
METaJJI0B

12

16

JlabopaTopnas padora «CtpyKTypa
51 CBOMCTBA CIUIaBOB Ha OCHOBE
L[BETHBIX METAJIJIOB »

13

17

IHonumepHbIe MaTepUAaJIbI

14

18

JlaGoparopHas padora
«Onpenenenue TeMIIepaTyp

15
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CTCKJIOBAHUA u
IOJIMMEpa»

TEKY4YCCTU

19

KoMno3unuoHHbIE MaTEepPHAJIbI

16

20

JlabopaTtopHas padora «Bnusaue
KOMITOHEHTHOT'O cocraBa Ha
CBOWCTBA KOMIIO3UTOBY

17

21

HTorosoe 3ansiTue

18

Bcero yacoB nmo fucuMIInae

18

36

90
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Ipunooiwcenue 2
Keiic-3agaua 1

110 JUCHUIIIIMHEC «OcHOBEBI MaTCpruaIOBCACHUA METAJIIOB, IJIACTMACC 1 KOMIIO3HMIIMOHHBIX
MaTCpuaIoB»

1. Tema «BnusHue yriaepoaa Ha CTPYKTYPY U CBOMCTBA YIVIEPOAMCTBIX CTAJICH»

2. 3amanmue.

Ha 3aBoj nmocrynwiia napTusi yrilepoJUCThIX CTajlell 0€3 COIPOBOAUTENBHBIX JOKYMEHTOB.
3aaqa ucciaenoBaTeNel — ONPENEIUTh XMMUYECKHHA COCTaB.

Jns BBIIIOJIHCHUS 3a1a4u CTYJEHTHI JIOJIKHBI IIPEAJIOKUTH IIPOBECTH
MeTaulorpaguueckuMii aHaiu3, MO pe3yiabTaTaM KOTOPOro ONPEAEIUTh XMMHUYECKMH COCTaB U
MapKH CTajei.

ITocne BbImonHeHUs Bcex paboT Kakaasi MOArpyIa NpeiCTaBiIseT CBOM pe3yabTatT JJis
HaMMCaHUs OOIIETO BHIBOJIA O BIMSHUY JIETUPYIOMIMX 3JIEMEHTOB Ha TEIIOCTOHKOCTD
MHCTPYMEHTAJIBHBIX CTAJIEH.

3. OxupnaemMble pe3yJbTaTbl: XUMUYECKUI COCTaB U MAPKU CTaJIEH ONpeeseHbl BEPHO.

4. TIpoepsiembie kommnerenmu: OITK-11.

Kpurtepuu onenku:

- OLICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIM BEPHO ONpPEAEINII XUMHUUECKUI COCTaB U
MapKH CTajew;

- OLICHKA «HE 3a4TE€HO» BBICTABIISAETCS, €CJIU CTYAEHT HE CMOT BBIIIOJHUTh HOPYYECHHYIO EMY
pabory.

Keiic-3agaua 2

1 Tema (mpobsaema) «BnusHue HarpeBa Ha CTPYKTYpy M CBOICTBAa MHCTPYMEHTAJIbHBIX
cTajnem»

2 3apanmue.
Ha 3aBO/J HOCTYHI/IJ'II/I HOBBEBIC pemyume I/IHCTPYMGHTBI, HU3TOTOBJICHHBIC H3 paSJ'II/I'-IHI)IX
cTanedd. 3amaya wuccienoBaTeNnell — 1aTh PEKOMEHJAIMM O BO3MOXXHOCTH HCIOJB30BaHUS

MHCTPYMEHTA Uil 00paOOTKM pa3iMyYHbIX U3l (aJIFOMMHUEBBIN MOPIIEHb, CTAILHON KOJIEHBAI
U JIp).

I'pynna pasbuBaercs Ha moArpymmsl 1no 3-4 yenoBeka. Kaxpas moarpynmna moiydaer
00pa3lbl HHCTPYMEHTAJIBHBIX CTajel, 3aKaJleHHbIX U OTHYUIEHHBIX M0 CTaHIAPTHOMY pEXHUMY, a
3aTeM HarpeThiX 10 pasaudHbxX Temmepatyp (100°C, 200°C, 300°C, 400°C, 500°C, 600°C). Pasnbie
MOATPYIIBI UCCIENYIOT CTAIH C pa3HbIM XxuMuueckuMm coctaBoM (Y8, V10, V13, X, XBI', 5XHM,
P6MS, P18).

3ajaya TpyNOmbl: ONPEAETUTh MAaKCHUMaJbHO BO3MOXKHYIO TEMIlepaTypy HarpeBa IpH
OKCIUTyaTallMM HMHCTPYMEHTA, H3TOTOBIEHHONM U3 JaHHON cramu. OOBACHUTH MOJTY4YEHHBIN
pe3yJbTaT C TOUKHU 3PEHUS U3MEHEHUSI CTPYKTYPbI CTaJIH.

JInist BBITIOJIHEHMSI 3a/1a4d CTYACHTHI JOJDKHBI M3MEPHUTh TBEPAOCTh 00pPa3lloB, MOCTPOUTH
rpaduk 3aBUCUMOCTH TBEPJAOCTH OT TEMIIEpaTyphl HAarpeBa, U3yUYUTh MUKPOCTPYKTYPY.

[Tocne BbImoNHEHUS BceX paboT Kaxkaas MOJArpyIa MpeICTaBIseT CBOM pe3ynbTar 1is
HaIMCcaHusl 00ILero BbIBOJIA O BIUSHUY JIETHPYIOIIHUX 3JIEMEHTOB Ha TEIIOCTOMKOCTh
UHCTPYMEHTAJIBHBIX CTAJIEH.

3. g panroHaIEHOTO WCIIONB30BAaHHUS BPEMEHH, OTBEJICHHOTO Ha JKCIIEPUMEHTAIBHYIO
4acTh, CTYACHTaM MpEJIaraeTcsi paclpenesinTh padoTy MEeXAy WieHaMH MOArpYyNIbl (M3MepeHue
TBEPAOCTH, HW3YYEHHE MHUKPOCTPYKTYpbI, IOCTpoeHHE TpaduKa, TMOArOTOBKA 3aKIHOYEHHUS,
IIPEJICTaBIEHUE PE3YIIbTATOB).
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4 O:xuaaemble pe3yJibTAThI. BBIBOJ O BIMSHUU JICTUPYIOIIUX 3JIEMEHTOB Ha CTPYKTYpPY U
CBOICTBAa MHCTPYMEHTAJIBHBIX CTajed. Bbimauya pekoMeHaauuii 0 NpUMEHEHUN Pa3IMYHbIX CTajel
JUTSL U3TOTOBIICHUSI PEXKYILIEr0 UHCTPYMEHTA PA3TMYHON TPOU3BOAUTEIILHOCTH.

5. IIposepsiembie komnerenuu: OITK-11.

Kpurepun oneHku:

- OIICHKA «32YTEHO» BBICTABIISIETCS CTYACHTY, €CIIM OH BBITIOJHWI TOPYUYECHHYIO €My padoTy;

- OIICHKA «HE 3aYTEHO» BBICTABJISETCS, €CIH CTYICHT HE CMOT BBIMIOJIHUTH OPYYEHHYIO EMY
pabory.

KommiekTnl 3aI[aHI/Iﬁ AJIH KOHTPOJbHBIX paﬁoT

10 JUCHUITIIIMHE «OCHOBEI MaTCpruaAJIOBCACHUA METAJIJIOB, IIJIACTMACC U KOMITO3UITMOHHBIX
MaTc€pHraIoB»

Tema «KoHcTpykunonnsie ctanu u cuiabi» (OITK-11)
3ananue: Hanucate MapKy cTaiiu.

Bapuanr CoJiepkaHue 3J1eMeHTOB, %
Cc Cr Mn Si Ni Jpyrue S P
DJICMCHTHBI
1 0,17-0,23 | 1,1-13 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 0,38-045 | 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 | 0,9-12 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 | 16-19 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 - - -

- OLICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIM OH IMPABUJIBHO HAIIMCAJl MApPKY CTAJIH,
- OIICHKA «HEC 3a4TCHO» BBICTABJIACTCA, €CJIU CTYACHT HCIIPABUJIIBHO HAITKMCAJI MApKy CTaJIn.

Tema «Menp u cruiaBsl Ha ee ocHoBe» (OITK-11).
3ananue: Ilo mapke criaBa onpenennTh XMMUYECKHI COCTaB, AaTh Ha3BaHUE, ONMCATh CBOMCTBA,
o0yacTu MpUMEHEHHS.
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Bapuant | CruiaB Bapuant CnaB

1 JIC59-1 8 bpb2

2 BbpOILIC 5-5-5 9 JIC 4-3

3 JI40C 10 bpAX 9-4

4 BpAS 11 JDKMu 59-1-1
S) JIAYK60-1-1 12 BpOIIC 4-4-2,5
6 bpO® 6,5-0,15 13 JI060-1

7 J196 14 bpC30

- OLICHKA «3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH IPaBUJIBHO OIIPCACIINII XHMHYECKHI COCTaB
M Ha3BAaHUC CILIaBa; AOMMYCKAKOTCA HETOYHOCTH B OIMMCAHUHN obOmacrei MMPUMCHCHU A,
- OLICHKA «HE€ 3a4TCHO» BBICTABJIACTCA, €CJIU CTYACHT HE OIIPEACINII XHMHYECKHI COCTaB CILIaBa.

Tema «AnOMHUHUI ¥ CIUTaBbI Ha ero ocHoBe» (OIIK-3).
3ananue: PacmmdpoBaTh MapKy aJIFOMUHUEBOTO CILJIABA.

Bapuanr | Cnnas Bapuant Cmuias
1 16 8 1380
2 1160 9 AJl2
3 B95 10 1201
4 1187 11 CAIl
5 AK6 12 1200
6 1360 13 CAC
7 AMr6 14 1510

- OLIEHKA «3aYTE€HO» BBICTABIISIETCS CTYACHTY, €CJIU OH MPABUWIIBHO paclIn(poBai MapKy;
- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS, €CIIM CTYJIEHT HE paclin@poBal MapKy cIijiaBa.

Tema «Tepmuueckast o6padoTka» (OITK-11).

Kaxkas ctpykTypa oO6pazyercs B 9BTEKTOUIHOM
CTaJIM MPU OXJIAXKIEHUU C IaHHOW CKOPOCThIO?

Onpenenuts CTPYKTYpY, 00pa3yrouyrocs npu
OXJIQXACHUH CTAJIA CO CKOPOCTAMHU 1 1 2.
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Kaxko#t Bus TepmMudeckoit 00paboTKH OMHACHIBACTCS
CKOpocThio oxJaxaenus V? Kak oHa BiuseT Ha
CBOMCTBA CTaIM?

OmnpenenuTts CTPYKTYpY, 00pa3yrolyocs Ipu
OXJIAXKJEHUH CO CKOpOCTSIMH 1 1 2.

Kakoii Buzx TepMo0OpabOTKH OMHUCHIBACTCS
CKOpOCThIO oxJiaxkieHus1? C Kakoil 11e/bIo J1aeTcs,
JUISL KaKUX CTaJjied UCTIONb3YIOT?

OrnpenenuTts CTPYKTYpY, 00pa3yrouryrocs mpu
OXJIQXAEHUH CO CKopocTsimu | u 2.

OrnpenenuTts CTPYKTYpY, 00pa3yrouryrocs mpu
OXJIQXAEHUH CO CKopocTsimu 1 u 2.
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OrnpenenuTtb CTPYKTYpy, 00pa3yrouIyrocs mpu
OXJIXIAEHUH CO CKopocTsimu 1, 2, 3.

Kak ornnuarorcs cBoiicTBa ctanu mnocie
oxXJIaxaAeHus co ckopocTsimu 1 u 2? OTBeT naTh €
TOUYKH 3PEHUSI U3MEHEHUSI MUKPOCTPYKTYPBHI.

Kakas cTpykTypa o0pazyercst Ipu OXJIaXKICHUH CO
ckopocThio V?

Kakue ¢a3oBbie mpeBpanicHusl Mpu 3TOM
MPOUCXOAAT?

Kak otimnuaercs cTtpykTypa cTaim nocie
OXJIaXKJEHUS co ckopocTsimu 1 u 3?7 Uem
OTJIMYAIOTCSI CBOMCTBA CTaNIN?

=t

Kaxue ¢a3oBbie mpeBpalieHus: IPOUCXOAAIT B CTaJIN
P OXJIAXIEHNU CO cKopocTsimu 1 u 27
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IIpumep r3x3amenanuonnoro tecra (OITK-11)

10 JTUCHUITIIIMHE «OCHOBEI MaTCpruaJIOBCACHUA METAJIJIOB, IIJIACTMACC U KOMIIO3UITMOHHBIX
MaTc€pualioBy

Haznauenwue: HCHOHB3yIOTCSI AJIA IPOBCACHU A HpOMG)KyTO‘-IHOfI arrecragyuu 110 JUCHHUIIIIMHE.

T3 1. [Ipu crapernun q1ypaqitOMUHOB TPOUCXOIHUT..
YIIPOYHEHUE CIJIaBa

pa3ynpoyHeHue CIjiaBa

o0Opa3oBaHH€e TPEILNH

paspyuieHue

T3 2. CnocoOHOCTh MaTepuasna CONPOTUBIATHCS BHEAPEHUIO B HETO Oojiee TBEPAOro Tena...
MIPOYHOCTH

YIPYrocTh

TBEPAOCTh

MJIACTUYHOCTD

T3 3. O603naueHue TBepaocTH 110 PokBemty...
HRB

HV

HB

HPB

T3 4. K nuneiinpM AedeKkTaM KpUCTAITHYECKOTO CTPOCHUS OTHOCHT. .
JUCIIOKaLlUU

BaKaHCUU

TPaHULBI 3€PEH

~TIOpPbI

T3 5. B cramu HIX15 nudps! mokas3piBatoT. ..
COJIepXaHue yriepoJa B COTBIX AOJSAX MPOLEHTa
coJiep’KaHue yriiepoJia B AECATHIX JOJISX MPOLIEHTa
coJiepKaHue Xpoma B IPOLIEHTAX

CoJIepKaHue XpoMa B JIECATHIX JIOJISIX MPOIICHTA

:T3_6. Hakunen — a7o0...

Pa3ynpouHeHue MeTania npu miacTH4eckoi nedopmanuu
VYrpodHeHne MeTalljia B pe3yJIbTaTe MIaCTUISCKOHN AedopMaiiiu
Paspymenue merania npu 1eopMUpOBaHUN

Harpes metaina npu aegopmaru

:T3_7. B mapkax HHCTpYMEHTaJIbHBIX CTaJIEHl YIiepo YKa3bIBaloT B...
JECATBIX JI0JIAX MPOLIEHTA

OEJIBIX MPOHCHTax

COTBIX JOJISIX NPOLIEHTA

TBICAYHBIX OOJIAX IMPOLICHTA
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T3 8::IlemeHTaIys - 3TO MPOLIECC HACHIIIEHUS TTOBEPXHOCTH CTANH. .. {
YTIIEPOIOM

a30TOM

6opom

KHCJIPOJIOM

T3_9. TBepmocTh cTaneii ¢ yBeIMYCHHEM COICPKAHUSI YTIEPOaa..
HE U3MEHSETCS

yBenuuuBaercs 10 1%, 3aTeM yMeHbIIaeTCst

YBEJIMYUBACTCS

YMEHBILIAETCS

T3 10. ITonHbli ¥ HEMOIHBIN OTKUT CTAINA OTJINYALOTCSL. .
BPEMEHEM BBIICPIKKH

CKOPOCTBIO OXJIAXKICHUS

TeMIIepaTypoil HarpeBa

CKOPOCTBIO Harpeaa

T3 11. bykBa «A» B cranu Y9A noka3sbIBaer...
coJiepKaHue yriepojaa

HaJIN4Me a30Ta

Ka4ecTBO CTaJIU

aBTOMAaTHas CTaJlb

T3 12. MukpocTpykTypa cTanu Y 8 mocie 3aKkajiku..
MapTEHCUT

HEPJIUT

eppur

neneoypur

T3 13. Onpeaenuts MapKy cTayid o xumuaeckomy coctary: 0,4% C, 1,0 % Cr, 1,0% Ni...
4XH

40XH

04X1H1

0,4XHA

T3 14. :B craynsax 0ObIKHOBEHHOTO Ka4eCTBa cojiepxanue cepsl u docdopa...
<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. Xumuueckuit cocras JIO60...
60% Zn; 1% Sn
60% Al; 1% Cu
60% Sn; 1% Cu
60% Cu; 1% Sn

T3 16. JlaTyns — 3TO cIuas...
0JIOBA U MEJTH

cepebpa u osoBa

IIOMUHUS U MEIU
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MeOU U IIUHKAa

T3 17. Ilpu HOpManU3alMK CTAIH OXJIAXKIAIOT. ..
B BOJIE

Ha BO3JyX€

B Macie

C MEUbIO

T3 18. CocrosiHue moiauMepa, B KOTOPOM aTOMBI MOJIEKYJISIPHOM LIENH COBEPIIAIOT
KoJieOaTenbHbIe IBU)KEHUS, IEPEMEILEHUS] MAKPOMOJIEKYJI HE IPOUCXOANUT, Ha3bIBAIOT
Crexii000pa3HbpIM

BricokoanacTnueckum

Kpucramnmueckum

BA3KOTEKYYUM

T3 19. Ilonumepsl, KOTOPBIE MIPH MOBBIIMICHHBIX TEMIIEpaTypax pa3MArdaoTcsi U CTAHOBSITCS
110TOOHBIMU JKUJIKOCTH, a TIPY OXJIKJICHUN OHU TBEPACIOT, Ha3bIBAIOT. ..

T3 20. Kitacchl KOMITO3UIIMOHHBIX MATEPHAIIOB TI0 CTPYKTYPE...
JUCTIEPCHO HAIOJIHEHHBIE

BOJIOKHUCTBIC

CTPYKTypHBIE

HETIPEPBLIBHBIE

CTaTHCTUYECKUE

HCOPHUCHTHUPOBAHHBLIC
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