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1. He.]'ll/l, 3a/1a4Y1 U IVIAaHUPYEMBIC PE3YyJbTaThbl oﬁyqemm Mo TMCHHMIIJIMHE
K ocHoBHBIM meJdaM OCBOCHHA OUCHHUIIINHBI «OCHOBBI MaTCpruaJIOBCACHUA MCTAJLIIOB,
IMJI1aCTMAacC U KOMITIO3UIIMOHHBIX MATCPUATIOB)» OTHOCATCA:
- H3YYCHHEC OCHOBHBIX I'pylIl COBPEMCHHBIX MCTAINIMYCCKHUX, IMMOJIUMCPHBIX MU KOMIIO3UIIMOHHBIX
MaTCpHraJIOB U UX TPUMCHCHU
- BBIGOp MaTCpHraJIOB JI U3rOTOBJICHUA I/ISJICJ'II/Iﬁ Pa3IMYHbIMU MCTOJaMHU.
K ocHoBHBIM 3agavdamMm OCBOCHUS JUCIHUITIIMHBI «OcHOBHI MaTCpHUAIOBCACHHA MCTAJIJIOB, IIaCTMAacC

N KOMITIO3MIIHUOHHBIX MaT€pUaioB» OTHOCATCA:



- H3Y4YCHHEC B3aHUMOCBA3U MCEXKAY COCTAaBOM,

IMOJIMMEPHBIX 1 KOMIIO3UIIMOHHBIX MaTC€PpUaAJIOB,

- OCBOCHHE METOOUK HCCIICAOBAHUA CTPYKTYPBI U CBOMCTB MaTCpHaJIOB;

- H3Y4YCHHEC IIPOLECCOB, MPOXOAJAIINX B MCTANIMYCCKUX, IIOJIUMEPHBIX W KOMIIO3UMIIMOHHBIX

Marcepurajiax npu pasiimnddHbIX TCXHOJOTHUYCCKUX OICpaAlHAX.

O6yquI/Ie IO JUCHHUIIIINHE «OcHOBBI MaTCprAIIOBCACHUA METAJIIOB, IIJIACTMACC U KOMITO3UIITMOHHBIX

MaTepHaJoB) HAINPaBJIeHO Ha (POpMUPOBaHHUE Y 0OYUAIOIIMXCS CIACTYIOIUX KOMIIETECHIIHIHA:

Koax nu HamMeHoBaHue
KOMIIeTeHIIMH

HH}IHK&TOPBI JOCTHKCHHUA KOMIICTCHIIUHA

OIIK-6

CrniocoOeH 000CHOBBIBATH MTPUHSATHE
TEXHUYCCKOI'O pCUICHUA ITPpH
pa3paboTKke NHHOBAIIMOHHOTO
IIPOEKTa, BEIOUpaTh TEXHUUECKUE
CpeaAcTBa U TCXHOJIOTHHU, B TOM
YHCJIE C YYETOM IKOJOTUIECKUX
HOCJIG[[CTBI/Iﬁ X MIPUMCHCHUA

NOIIK-6.1. 3HaeT OCHOBHBIE IPYMIIbl METAIIIMYECKHX,
MIOJINMEPHBIX U KOMITO3UIIMOHHBIX MaTepuaios; MOIIK-
6.2 BrnageeT OCHOBHBIMU METOJIaMU
METaJUIOTpapUUECKOr0 aHATTN3a, OIPEACTICHHS
MEXaHUYECKUX CBOIMCTB MaTepHaioB Pa3HbIX KJIACCOB.
NOIIK-6.3. CnocobeH ucnonb30BaTh 3HAHUSA O
CTPYKTYPHOM 3aBUCUMOCTH CBOMCTB JUIsl BbIOOpA THIIA,
KJ1acca, MapKu MaTepuaia JJis U3rOTOBJICHUS U3/IeITHil
Pa3IMYHOIO Ha3HAYEHHUS PA3IMUYHBIMU

TCXHOJIOTHMYCCKHUMHU METOdaMH

2. MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Jucnunianaa «OCHOBBI

MaTCpruaJIOBCACHUA MCTAJIOB, miIactmMacc 151

KOMITO3UIIUOHHBIX MAaTCPHUATIOB» OTHOCUTCS K y‘~I€6HI)IM JUCHHUITIIINHAM 00s13aTeNIbHOM YacTH 0JI0Ka

(b1) ocHoBHOIT 00pazoBaTeNbHON MpOrpaMMBbl OakanaBpuaTa.

HI/ICHI/IHJ'H/IHa «OCHOBBI MaTCpHAIIOBCACHUA MCETAJIOB, INIACTMACC M KOMIIO3UIIMOHHBIX

MaTCpHraJioOB» B3aUMOCBsA3dHA JIOTUYCCKHM W COACPIKATCIBbHO-MCTOAUYCCKH CO CICAYIOIINMHA

mucrumaamu OOIT:

OcHOBEI IMPOCKTUPOBAHUA (I)YHKLII/IOHaJ]LHBIX MaTCpuaJIOB B AAIUTUBHOM IIPOU3BOACTBC.

Peosorus u MexaHuka MeTaJJIMYECKUX U KOMIO3UIIMOHHBIX MaTCpuraoB.

OcHOBEI MaTCpHUAJIOBCACHUS TOPOMIKOBBIX MATCPUATIOB.

CTPYKTYPOMl ¥ CBOWCTBAMHM METAJIMYECKUX,




OCHOBBI TEXHOJIOTHHI O6pa6OTKI/I JaBJICHHUEM OJIA U3TOTOBJICHHUA I/IS,HCJ'H/Iﬁ N3 METAJNNINYCCKUX,

KOMITO3UIIMOHHBIX U ITIOPOUIKOBBIX MAaTCPUAJIOB.

3. CTpyKTypa U cojepkaHue JUCHMILUIHHBI.
OOmiass TPyIOEMKOCTh JUCIUIUIMHBI COCTaBisieT 4 3a4eTHBIX eAuHuIbl, T.e. 144

aKaJeMHYECKUX Yaca (U3 HUX 72 4ac — caMOCTOsTENbHas padoTa CTYJ€HTOB).

3.1. Buabl y4eOHO# padoThl U TPYA0EMKOCTh

Ounas hopma oOydeHHst

Bup yueoHoii padoThl Cemectp
n/n 5
AYyIUTOPHBIE 3AHATUS 72
1.
B Tom uucie:
1.1. | Jlexuuu 36
1.2. | JJaGoparopHbie pabOTHI 36
CamocrosiTesibHas padora 72
2.
B Tom uuce:
[TonroroBka k ceMUHAPCKUM/IIPAKTHUECKUM 36
2.1 | 3aHATHSIM
CamocTosiTeTbHOE H3yYCHNE 36
2.2
IIpome:kyTouHasi aTTECTALMSA 9K3aMeH

3.2. TemaTnueckuii NJIaH U3y4eHHUS TUCHUTITTUHBI

Pazmemién B npunoxxenun 1 k paboueit mporpamme.

3.3. Conep:xaHue TUCHMILINHBI
Beenenue.
Tunsl xumuueckux cBszei. Kiaccupukanus marepuasioB 1O TUIY XUMHUYECKOM CBSI3U
(MeTayuIMYeCKHe, TOJIMMEpHbIe, KepaMHYeCKue, KOMIIO3UIIMOHHBIE).  XapaKTepHble CBOWCTBA

MaTCpHaJIOB PA3HBIX KJIACCOB.



Kpucrannuueckue M HEKpUCTANIMYECKHE MaTepualbl. MOHO M MOJUKPUCTAIIIMYECKHE

MaTepuaibl. AHU30TPOIIHSL.

1. O0mme cBeieHNsI 0 MeTaJIIaX.

ATOMHO-KpUCTAIUTHYECKOE CTpoeHHE. JIeeKThl KPHCTAIMYSCKON pEIIeTKH (TOYCUYHBIE,
JMHEHHBIE, TOBEPXHOCTHBIC, 00bEeMHEBIE). BiusHue nedekToB Ha CBOKWCTBA METAJIIIOB.
[TomumopdHBIE TPEeBpaIICHHUS.

dopMUpOBaHHE  CTPYKTYpbl ~ METAUIOB  NpPH  KPUCTAIA3AIUU. I"'omorennas
(caMonpou3BOJIbHASA) KPUCTAJUIM3ALMS, YHMCIO IEHTPOB KPUCTAIM3AIMU U CKOPOCTh pPOCTa
KpucTtayioB. Benmnumna 3epHa. ['eTeporennoe oopa3oBanue 3apopiiieii. CTpoeHHe METAUTHYECKOTO

CJIMTKA.

2. Mexannuyeckue cBoiicTBa. [limactuueckas nedpopmanus u

PEKPHUCTAJLUIN3AIUA METAJLIOB.

Bunsl Harpy3ok. Hampsbxkenune. Mexanudeckue ucnbiTaHusi. VcnbITaHus Ha pacTsyKEHHE.
Kpussie pactsikenus. OnpeneneHue XapakKTEpPUCTUK MPOYHOCTH. XapPaKTEPUCTHUKU TUIACTUYHOCTH
MIPU PACTSKEHUU.

Vupyras u nnactuyeckas aedopmarnus. Biusaue nedopmanuu Ha CTPYKTYpPy U CBOMCTBA
MeTauioB. [ledhopmarimonHoe yrpouyHEeHHE MOJUKPUCTAITMYECKOTO MeTasuia. CBEpXIUIaCTUYHOCTh
METAJIJIOB U CIUIABOB.

[Ipoueccrl, mpoxoasiiyue MpU HarpeBe XoJoAHOAe(pOpMHpOBAaHHOTO MeTaiia. Bo3Bpar u
noymronusanus. Pexpuctainmuzamnus (mepBuuYHas, coOuparenbHas, BTOpHYHas). Temmeparypa

PCKpUCTATIIIN3alIUH. XonogHas U ropssyas ,Z[e(i)OpMaI_II/I}I.

3. 7Kesie30 u criaBbI Ha €ro OCHOBe.
Kommonentsl u (a3sl B cucteme jxene3o-yriepon. Juarpamma ¢a3oBOro paBHOBECHS
(meTtactabunbHOE paBHOBecue). Knaccudukarus criaBoB jkenes3a ¢ yriiepoaoM.
YrnepoaucTeie CTanM, WX CTPYKTypa U CBOMCTBA. BnusHue yriepoga Ha CTPYKTYpy U
CBOICTBa YIJIEPOAMUCTHIX cTaleil. MapKupoBKa YIJIEpONUCTHIX cTajeil. BiusHue MOCTOSHHBIX

IIpUMeced Ha CBOMCTBA CTalei.

4. Tepmuueckasi 00padoTka cTajim.



[IpeBpamienue npu Harpese. [IpeBpamieHus nepeoxyakIeHHOro aycreHuta. IlepauTHoe
npeBpallieHne, MapTeHCUTHOE MpeBpaiieHue, oeHuTHoe npeBpamenue. OTmyck cranu. BrnusHue
TePMUYECKON 00pabOTKN HAa MEXaHHMYECKUE CBOMCTBA CTAJIH.

Omxur u HOpManu3anus. 3akanka. CrocoObl 3akalku cTanei. [loBepxHOCTHas 3aKaika.
Otnyck. Buger ormycka. XuMuko-tepMudeckas oOpaboTka cranu. lLlemeHTamus, a3oTHpoOBaHUE,

HUTpOLIEMEHTALUS, IMaHupoBaHue. bopupoBanue, cununupoBanue, 11 y3HoHHasT METaUTH3aIIHS.

S. JlerupoBaHHbI€e CTAJIN.

Knaccudukanus craneid. Jlerupyrommue 3jieMeHThI. BiusHue JETHPYIONIMX 3JIEMEHTOB Ha
CBOiicTBa craneil. BnusHue Inerupyrommx SJIE€MEHTOB Ha TeMIepaTypy CyLIECTBOBaHUS
nonuMOp(HBIX MOoAUDUKALIHA, 0-CTAOMIU3ATOPBI, Y-CTaOMIN3aTOPbl. CTPYKTYpPHBIE KIIACCHI CTAJICH.

MapkupoBKa JETUPOBAHHBIX CTaJICH.

KoHcTpyKiinoHHbIe (MAIIMHOCTPOUTEIBHBIC) IETHPOBAHHBIE CTAIH.

I/IHCTp}IMeHTaHBHLIC CTajlu U CIIJIaBBbI.

6. CuiaBbl Ha OCHOBe IIBETHBIX METAJJIOB.

CrnnaBel Ha ocHOBe Menu. Knaccudukanus, MapkupoBKa, CTPYKTYpa, CBOICTBA, IPUMEHEHHUE.
Jlatynu. bpoH3BL.

Knaccudpukanys  amoOMUHUEBBIX — CIJIaBOB. MapKHpOBKa  aJlOMHUHHUEBBIX  CILJIaBOB.
Jlepopmupyemble aqlOMUHUEBbIE CIUIaBbl (YIPOYHAEMble M HE YIPOUHSEMbIE TEPMHUYECKOU
00paboTKOI1), INTEHHbIE aTIOMUHUEBBIE CIIABBI.

Turan. Jlerupyrommue 31eMeHTbl TUTAHOBBIX CIUIaBOB. Tepmuueckass 0OpabOTKa TUTAHOBBIX
cruaBoB. Knaccugukanus, MapkUpoBKa, CTPYKTypa, CBOWCTBA, TPUMEHEHHE TUTAHOBBIX CILIABOB.

AHTU(GpUKIMOHHBIE ciIaBbl. TpeboBaHuMsl, IpeabsABIsSieMble K aHTU(OPUKIIMOHHBIM CIJIaBaM.

Mapxku, cTpyKTypa, CBOMCTBA, IPUMEHEHNE.

7. ITosimMepHBbIe MaTepHAJIbI.

[Tonmmmepnsle MoneKyibl. CTpyKTypa NoauMepoB. KprcTaulnuHOCTh OJIMMEDOB.

JledexTsl cTpoeHus.
CBoiicTBa MOJMMEPHBIX MaTepHaioB.  ArperaTHble U (U3NYECKUE COCTOSHUS MOJIUMEPOB.

Mexannueckue cBoiictBa mnoiumepoB. KpuBas ngedopmanum  monumepoB.  ledopmanus

KpUCTATNIMYCCKUX IMOJIMMCPOB.



Mexanu3m aegopmari  KpUCTAJUIMYECKUX MNOJAUMeEpoB. OrmpeneneHne MeXaHUYeCKUX

coiictB. Kpur. Jlo6aBku k monmumepam. TepMomiacTHUHbIE TEPMOPEAKTUBHBIE U MTOJIUMEPHI.

8. KoMno3unuoHHBIE MaTepualbl.
CTpOGHI/Ie KOMIIO3HTOB. Knaccmbnxaunﬂ KOMIIO3MIIMOHHBIX MATCPHUAJIOB. Kommo3urter ¢
JUCIICPCHBIM HAIIOJTHUTCIIEM. KoMI103uTEI ¢ BOJTOKHHUCTBIM HAIIOJHHUTEIIEM.

ApMupyromue BoJIoKHa. MaTpuiisl.

Komno3unuonnsle Mmarepuansl ¢ IOJMMEpHOM Marpuued.  IlonmumepHble KOMIIO3UTHI,
apPMHUPOBAHHBIE CTEKISIHHBIMHU BOJIOKHAMH. [lojiMuMepHbIe KOMIIO3UTHI, ApMUPOBAHHBIC YIJIEPOIHBIMU
BOJIOKHAMMU.

Komno3utsl ¢ MeTaiuinueckoi Marpuiieii. KoMIo3uThl ¢ KepaMUYeCKOW MaTpUIIEH.
VYriepoa-yriiepoaHbie KOMIIO3UTHI.

CTp}’KTyprIe KOMIIO3UTEL. CIIOMCThIE KOMIIO3UTEI (J'IaMI/IHaTBI). CSHI[BI/I‘ICBBIC IIaHCIIN.



Ilepeuens 1abopaTopHbIX padoT

5 cemecTp
Hazpanue paboTsl O6opynoBaHue U MaTepUabl [lepeuens pabot bopmupyemas
KOMITETCHIIHS
Mexanuyeckue OOpas3ipl nocjie uenbiTanuii Ha | Pabora BeImonHseTcss WHAUBUAYyanbHO. [lo amarpamme OIIK-6
CBOMCTBA METAIUIOB | pacTsHKEHHE, pacTsKEHUS ONPEICIUTh MPeAebl TPOYHOCTH U TEKYUYECTH.

LITAHIHIUPKYIIH, AuarpamMmpl | YI3MEPHB 00pasiibl OCIIC HCIIBITAHUH, ONPECIUTD

pacTsbKeHus XapaKTEPUCTUKHU MJIACTUYHOCTU
Bnusinue wiactuyeckort | OO6pasupl, aedopmupoBanHbie | PaboTa BeinonHseTcs B rpynmnax 3-4 yenoBeka. OIIK-6
nedopmannn U | Cc pa3IuyHbIMH cTeneHsaMH, | OnpenenauTs creneHb aedopmanuu o0OpasioB. H3Mepurtsb
peKpucTamsanuu Ha | mTaHreHIUPKYIM, a TakkKe | TBePAOCTh, MOCTPOUTh TpadUK 3aBUCUMOCTU TBEPAOCTH OT
CTPYKTYPY 1 CBOHCTBA HOCJI€ HArpeBa 0 PasjIMYHbIX | CTENEHU AepOopMaliu; TBEPAOCTH OT TEMIIEPATyphl HarpeBa,
MCETALIOB TeMIieparyp, TBEpAOMEP caenatb BbIBOJbl. HapucoBath cxeMbl MUKPOCTPYKTYP.
Binusgaue  yrnepona Ha OOpasibl cTajiel ¢ pa3HbIM [Io crpykType ompenenuTs XMMHYECKHH COCTaB M MApKHU
CprKTypyI/ICBOﬁCTBa CoZCpKaHUEM YIJIepoa, cTajiei, U3MEPUTH TBEPAOCTH 06pa311013 cTajeu c pa3HbBIM
YTJIEPOJIUCTBIX CTaeH MUKPOILTH(BI (nnm COJIep’)KaHUEM YIiiepoAa, MOCTPOUTh TpapuK 3aBUCUMOCTHU

(dboTorpaduu MUKPOCTPYKTYp), | TBEPAOCTH OT COJEPKAHMS YIJIepoaa, c/iejaTh BHIBOJ

TBEPAOMED.
Bimstaue temneparypsl | TBepaomepsl, oOpa3iel ctanu | Pabora BeinonHseTcs B rpynnax 3-4 yeaoBeka. OIIK-6
HarpeBa moJ 3akanky Ha |45, Harpersle a0 Temmnepatyp | [lo aumarpamme Qa3oBoro paBHOBECHsSI OIpEAETUTb U
CTpyKTypy W  cBoictBa | 650, 750, 850, 950°C w |3apucoBaTh CTPYKTYpy CTajedl Toclie TEePMHYSCKOMN

YTIIEPOAUCTON CTAIIN

OXJIAXXJICHHBIC B BOJIC.

o0pabotku. H3MepuTh TBEPAOCTH O0OpPA3IOB, IOCTPOUTH
rpaduK 3aBUCUMOCTH TBEPJIOCTH OT TEMIIEpaTypbl Harpesa,
OOBSCHUTh TONYYEHHBIH pe3ynbTaT C TOYKH 3PEHHUS

CTPYKTYpPBI




Bnusaue ckopoctH | TBepaomepsl, 0Opa3iibl cTal Pa6ora BeImonHsIeTCS B rpynmnax 3-4 yegoBeka. OIIK-6
OXJIXICHUSA HA CTPYKTYPY U | 45, HarpeTsle 10 aycTeHUTHOro | HapucoBaTh jauarpaMMy H30TEPMHUYECKOTO MPEBpAILCHUS
CBOHCTBA yIIEPOIUCTOMU COCTOSIHMSI U OXJaXJEHHbIE B | aycTeHuTa cranu 45. Ha nuarpammy HaHECTH CKOpPOCTH
cTanm pasnuyHbIX  cpedax  (BOJA, | OXJIAX/EHUsS, MOJIb3YACh CIPABOYHBIMHU  MaTepHallaMH.
Macio, BO3yX, coiieHas Boja) | Ompenenute M 3apucoBaTh MUKPOCTPYKTYpy. M3meputh
TBEPAOCTh O00pa3loB, IOCTPOUTh TIpapuK 3aBUCUMOCTH
TBEPJOCTH OT MHTEHCUBHOCTH OXJaxaeHus. OObACHUTH
IIOJIyYE€HHBIN PE3YJIbTAT C TOUYKH 3PEHUS CTPYKTYPBI.
Bnusinue OTIyCKa Ha| TBepmomepsl, 00pa3ubl cTanei, | Pabora BeimonHseTCs B Tpymnnax 3-4 yenoBeka. OIIK-6
CTPYKTYPY M CBOWCTBA 3aKQJICHHBIX M OTIYIIEHHBIX | OnpenenuTs U 3apUcoBaTh CTPYKTYPY CTaJIed MOCIIE 3aKaJIKU
3aKAJICHHBIX CTaJIeH npu Temmeparypax 100, 200, | ormycka. M3mMeputh TBEPAOCTh OTMYLIEHHBIX O0Opa3loB,
‘6188(1)(3 MOCTPOUTH IpaK 3aBHCUMOCTH TBEPAOCTH OT TEMIIEPATYPHI
ornycka. OOBSCHUTH MOIYYEHHBIN PE3yNbTaT C TOUKU 3PEHUS
CTPYKTYpBI.
Crpykrypa O06pa31bl nerupoBaHHbIX | Pabora BbImonHseTcss B HEOONbmUX rpynmax. CTyIeHTHI OIIK-6
KOHCTPYKIMOHHBIX CTajen CTajled pPa3HbIX CTPYKTYPHBIX | JOJDKHBI HM3YYUTh MHUKPOCTPYKTYPY CTajeil UM ONpenenuThb
KJIACCOB, MUKPOCKOTIBI MIPUHA/IIEKHOCTh K TOMY UJIM MHOMY CTPYKTYPHOMY KJIaccy
Bimstaue aerupyromux | OOpa3iubl HHCTpyMEHTalbHbIX | PaboTa BhIMOIHSETCS B HEOOJIBIIMX TPYIIax, 3aTEM IPYIIIbI OIIK-6
JJIEMEHTOB  Ha cTayIen oOMeHuBatoTcs uH(popmanuei. HeoOxomumo u3MepUTh
TEIIOCTOUKOCTh (HereruiocTOMKHE, TBEPAOCTh CTajieil, HarpeTblX JO0 pa3HbBIX TeMIIeparyp,
MHCTPYMEHTAJIBHBIX CTaJIel | MOJIYTEIIOCTONKHUE, OTIpEACTIUTh MUKPOCTPYKTYPY U MAaKCHUMaJIbHO BO3MOXKHYIO
TEIUIOCTOMKHE), TBEpAOMED TEMIIEPATypy HAarpeBa Mo dKCIUTyaTaluu
CrpykTypan CBOMWCTBa TBepnomepsl, 00pa3ipbl 1aTyHel | I3MepuTh TBEPAOCTh JIATYHEH C pPa3HBIM COJEpKaHUEM OIIK-6

MCIHBIX CIIJIaBOB

C pa3HbIM
COZIEp/)KAaHUEM LIMHKA

IIUHKAa. HOCTpOI/ITB rpa(bmc 3aBUCUMOCTH TBEPAOCTH OT
COACPpIKaHUA [IUHKA, OOBSICHUTH PE3YyIbTaThI.




Onpenenenue TemmepaTyp
CTEKJIOBAaHUS M TEKy4eCTH
nojuMepa

HaHHHC MEXaHUYCCKUX

HUCITBITAHUI Imojimmepa

[Toctpouth TepMOMexaHndeckyro kpupyro TMK;
3aBHUCHUMOCTb MOJYJISl YIIPYTroCcTH (MOIYJISl CKATUS) OT
temneparypbl.Ilo mocTpoeHHbIM rpadukam onpeaeaIuTh
TeMIepaTypy cTekiioBaHusl Tem U TEMIEPATYPY TEKYUECTH
Tinex nonumepa. [1o mosty4eHHbIM TAHHBIM OTPEEIUTh,
KaKoM rmoyimMep ObLT UCTIBITaH.

OIIK-6

Bnusiane  KOMIIOHEHTHOI'O
CcOCTaBa Ha CBOICTBa

KOMIIO3HUTOB

MUuKpoCKoIIHI,

00pa3sisl

KOMITO3MITMOHHBIX MAaTCPUAJIOB

Pabora BhImONHSAETCA MHAMBHIYaldbHO. KaxknoMmy cTymeHTy
BBIJACTCS 3aJlaHue, CoJAepXKallee TpU Iapamerpa JBYX
KoMIo3uToB. HeoOGxoaumo omnpeneiauts npenen IpoYHOCTH
IIpU PacTSDKEHUU M MOAYJb YIPYTOCTH KOMIIO3UTOB. 3aTeM
OIpeseNsAoTCa yAelbHble moka3aTenu. Crenarb BBIBOJ O
BJIMSIHUM KOMIIOHEHTHOT'O COCTaBa Ha CBOMCTBA KOMIIO3UTOB

OIIK-6
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4. YuyeOHO-MeTOAMYECKOE U HH(pPOpMALOHHOE 00ecnieYeHne TUCHMILINHBI.

4.1. ocHOBHasl JIUTEepaTypa:
1. Jlaxtua FO.M., JleontheBa B.II. MarepuanoBenenue: yueOHUK s By3o0B, 4 u3a., M., OO0
«H3marensckuit 1oM AnbsHC», 2009, 528 c.
2. MarepuanoBenenue. Y4eOHHK s CTY. BhICII. yue0. 3aBenenuii / I'.M.Bonkos, B.M.3yeB — M.:
n3nareiabcTBo Akagemus, 2012, 400 c.

4.2. pomosHMUTeJbHAs JUTEPATypa:

3. Yaesuuna W10, Kypbarosa U.A., ITapdenosckas O.A. MarepuanoBeieHHE B CXeMaXKOHCIIEKTaxX
— yuebHoe mocobue, 4.2, M.: MT'1Y, 2008, 124 c.

4, MammHOCTPOUTENIbHBIE MaTepuaiabl. Mertoaudyeckue ykazanus/ moa pena. ['.M.Bonkopa-M.:
MI'TY «MAMW», 2009.

5. MarepuanoBenenrne. MeToauueckne yKa3aHus K BBITOTHEHHIO Ja0opaTopHbIX padoT. CocT.

N.A Kypbarosa, T.}O.Ckakosa, A.K.Bepnep, H.B.YueBarkuna.-M.:-MI'1VY, 2008, 32 c.

6. CneunanpHble cTanu U cruiaBbl (MallMHOCTPOUTENbHBIE MaTepuasbl). YUeOHBIH CHPABOYHHK.
Cocrt. A.K.Bepuep.-M.:MI'I1VY, 2006,12 c.

7. Mapounuk craieit u crutaBos/ [lox oom. Pen. A.C.3yOuenko.- M.:MamHocTpoeHue,
2013.-784 c.

8. Mapounuk cranmeii u cmiaBos/B.I.Copokun, A.B.BonocuukoBa u gp; Ilom o6m. Pen.
B.I'.Copokuna.-M.:Mammnoctpoenue, 1989.-640 c.

4.3. uHTEpHeT-pecypcehI:
HuTepHeT-pecypchl BKIIIOYAIOT ydeOHO-MeTonuyeckue Mmartepuanbl MockoBckoro [lommtexa B
paszaene «bubauoreka. DnekTpoHHbIe pecypesi» http://lib.mami.ru/lib/content/elektronnyy-katalog
[Tone3nbie yueOHO-MeTOANMYECKHE U MH(OPMAITHOHHBIC MAaTEPHANIBI TTPEICTABJICHBI HA CalTax:
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

4.4.91eKTpOHHBIE 00pa3oBaTeIbHbIE PeCypPChl
[IpoBeneHne 3aHATHI W aTTECTallMii BO3MOXXHO B TUCTAHIIMOHHOM (opMaTe ¢ TpPUMEHEHUEM

CUCTEMBl AMCTaHLUMOHHOrO o0ydyeHus yHupepcutera (CJJO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
Kadeapoi AMEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:

Haszsanmne JOP Ccbliika Ha Kypce

OCHOBBI MaTCpraJIOBCACHUSA METAJlJIOB, 20P HaxoauTcCAa B pa3pa60TI<e
IJ1acTMacCc U KOMIIO3UITUOHHBIX MAaTCPUATIOB

4.5 JIuneH3nOHHOE H CBOGOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe ofecriedeHne
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http://metall-2006.narod.ru/
http://metall-2006.narod.ru/
http://metall-2006.narod.ru/
http://metall-2006.narod.ru/

HanmenoBanue | Pazpadoruunx IO Jl0CTYHOCTD Ccbliika Ha Enunblii peectp
(npasoobaanaren | (yyensmonnoe, | POCCHHCKHX MPOrpaMm st
b) CBOOOIHO 9BM u B/l (npu Haanuun)
pacnpocTpaHsieM
oe)
MoiiOduc OO0 "HOBBIE JIuueH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT 1" 75

4.6. COBpeMeHHbIe HpO(l)eCCI/IOHaJI])HLIe 0a3bl JaAaHHBbIX U I/IH(l)OpMaIII/IOHHBIe ClIpaBOYHbIC
CHUCTEMBbI

Ne HaumenoBanue Ccbliika Ha pecypce HocrynHocTh

HNuadopManmoHHO-CIIPABOYHbIE CHCTEMbI

Hudopmanmonnsie pecypebl CeTu

KoncynprantiImoc http:// www.consultant.ru | Tocrymso
DJIEKTPOHHO-0M0/IHOTEeYHbIe CHCTEMbI
Jlanp https://e.lanbook.com/ JlocTyrHa B ceTu
1. WuTepuer 6e3
OTpaHUYECHUN
IPR Books https://www.iprbookshop | JoctynHa B cetn
2. ru/ HurepHer 6e3
OTpaHUYCHUIN
IIpodeccnonanbubie 0a3bI JAHHBIX
baza naHHbIX HayuyHOU http://www.elibrary.ru JlocTynHo
1. | 2IeKTPOHHOM OMOINOTEKU
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com | TocTtymHo
MoJIMTeMaTHIeCcKast
2. | pepeparuBHOOMOIMOTpadUECKas
MHAyKOMEeTpHUYecKast

(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MaTepuajibHO-TEXHUYECKOe o0ecneyeHune

Howmep aynutopun O6opynoBanune



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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.consultant.ru/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://webofscience.com/
http://webofscience.com/

Aynuropust st
JIEKI[UOHHBIX,
1a00paTOPHBIX,
MPAKTUIECKIX
3aHsatui AB.1316.
115280, r. Mockaa,

ABTO3aBojckas, 1. 16

Crounbl y4eOHBIE CO CTYJBSIMHU, ayAUTOPHASI JIOCKA, MPOEKTOP, IKPaH.

PaGouee MecTo mpenogaBartensi: CTOM, CTYI, KaOelb A MOAKIIOYSHUS K

ceru Internet.

YyebHoe mabopaTopHOe 000pYIOBAHUE:!

mukpockonsl ZASILACZMIKPOSKOPOWYtypTVO  6/20,;

TBepaomep TP 5006 muxporBepaomeps [IMT-3M; nyna bpunenns;

Mukpockornbl AJIbTAMM koMIuIeKTsI 00pa3IoB AJist Ja00paTOPHBIX

pabort; mkadbl UL XpaHEHUs 00opyoBaHUs u
PacXOJHBIX MaTEPHUAJIOB, HATJIATHBIE TOCOOUSI.

1313 Aynurtopust st
JIEKIIMOHHBIX,
1a00paTOPHBIX,
MPaKTUYECKUX

Crosbl y4eOHBIE CO CTYJbSIMH, ayAMTOPHAsl JIOCKA, MPOEKTOP, 3KPaH.
Pabouee MecTo nmpenogaBarest: CTOM, CTYJ, KaOeb sl MOIKII0UYEHUS K
cetu Internet.

Y4ebHoe u 1aboparopHoe 000pyI0BaAHUE:

3ausaTu AB.1313.
115280, r. Mockaa,

ABTO3aBojckad, 1. 16

tBepaomep TP 5006; mkadbr 11 XpaHeHHs ¢ y4eOHO-METOIUICCKON H
Hay4YHOU JIMTEPATypOr, HATJIAIHbIE MOCOOMS (IUIaKaThl), MUKPOCKOIIBI
MUM-7

Aynuropus s
JIEKITNOHHBIX,
1a00paTOPHBIX U
MPaKTUYECKHUX
3aHaThil NeAB1315.
115280, r. Mockaa,

ABTO3aBojckas, 1. 16

Crounbl y4eOHBIE CO CTYJIbSIMHU, ayAUTOPHAs JIOCKa, MPOEKTOp, IKPaH,
HarmsgHele mocobus. PaGodee MecTo mpernonpaBarens: CTOJN, CTYIL
Y4eOHoe maboparopHOe 000pYyIOBAaHUE: MTAHTCHIUPKYIIHU.; TIPECC JJIs
3arpeccoBKU 00pa3ioB; yyma bpunemns; mukpomerp.; TBepaomep T.;
tBepaomep TP5006-02K0, mukporBepaomep IIMT-3M.; mukpockon
Meram-PB.

6. MeToauyeckue pekoMeHAaluH

6.1. MeToanueckue peKOMeHIalUM IS PeNnoJaBaTeJis 0 OPraHu3anun 00y4eHust

6.1.1.

HpeHO,[[aBaTeJ'IL OpTraHu3yCT NpeuoAaBaHUC NUCHUIIINHBI

B COOTBCTCTBHH C

tpeboBanusmu "llonoxkeHus o0 opraHMzanuu 00pa30BATENBHOIO Ipolecca B  MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinnanax", yrBepxaEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha nepBoM 3aHATHM NpernoaaBaTeib JOBOAUT A0 CBEJIEHUS CTYIEHTOB COJEp)KaHUE
paboueit mporpammel auctuiuinHel (PII]) w mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHUS C
IIPOrpaMMoi.

6.1.3. IIpenonaBaTens ocoOeHHO OOpaIaeT BHUMaHUE CTYIEHTOB Ha:

- BUIBI U (HOPMBI TIPOBEACHUS 3aHATHH M0 JIUCHUIUIMHE, BKIIOYas MOPAIOK MPOBEACHHUS
3aHATUN C MPUMEHEHHEM TEXHOJOTUH IUCTaHLIMOHHOIO OOYYEHHS M CHCTEMbI JUCTAHIIMOHHOIO
oOyuenus ynusepcureta (CO MocnonuTexa);

- BHJBI, COJEP)KAHUE M IMOPSIOK NPOBEIACHMS TEKYIIEro KOHTPOJS YCIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEJICTB;

- (opwmy,
COOTBETCTBUU C (POHIOM OIIEHOUYHBIX CPEACTB, IpearycMoTpeHHbIM PII/I.

COIEp)KaHUE W TOPSIAOK TMPOBEACHUS MPOMEKYTOYHOM aTTeCTallud B
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6.1.4. JloBomut 10 CBEACHHUS CTYJAECHTOB TpaduK BBITOJIHCHUS Y4eOHBIX pPadoT,
npenycMorpenssix PITT.

6.1.5. Heobxonumo ¢ camoro Havaja 3aHSTHI PEKOMEH/I0BaTh CTYAEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPaTypy M yKa3aTh IyTH AOCTYIA K HEH.

6.1.6. BHauane win B KOHIIE CeMecTpa JaThb CIHMCOK BONPOCOB Ul MOATOTOBKU K
IIPOMEKYTOUHON aTTecTalMy (3K3aMEHY UM 3a4ETy).

6.1.7. Pexomennayercs ¢akt o3zHakomsieHust ctyaentoB ¢ PIIJI u rpadukom pabGoTb
NUCHMEHHO 3a()UKCHPOBATh MOANMUCHIO CTYIEHTA B JIMCTE O3HAKOMIIEHUS ¢ conepykanue PI1/I.

6.1.8. IlpenomaBarenu, BEAYIIMI JIEKIMOHHBIE M NPAKTUYECKUE 3aHATHUS, JOJKHBI
COIJIACOBBIBaTh TEMATUYECKMH IUIAH MPAKTHUECKUX 3aHATHH, HCIOJIB30BaTh EIUHYID CHUCTEMY
0003HauEHMIA, TEPMHUHOB, OCHOBHBIX IMOHATUN AUCIUTLTNHBI.

6.1.9. Ilpy MOArOTOBKE K CEMHMHAPCKOMY 3aHSATHIO IO TIEPEUHIO OOBSBICHHBIX TEM
NPENoJIaBaTeNl0 HEeOOXOAUMO YTOYHHUTH IJIaH MX MPOBEACHUS, MPOAYMaTh (POPMYIUPOBKH U
coJiepKaHue yueOHbIX BOIPOCOB, BHIHOCUMBIX Ha 00CYX/1I€HUE, 03HAKOMUTHCS C IEPEYHEM BOIIPOCOB
10 TEME CEMMHapA.

B xozme cemmHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMHMHAPCKOTO 3aHATHSA, ONPEICITUTh MOPSAOK €ro MPOBEACHUS, BpeMsi Ha OOCYKICHHUE KaKOTrO
yuyeObHoro Bompoca. IIpuMmeHsis (pPOHTaNbHBIM ONpPOC JaThb BO3MOXHOCTb BBICTYIIUTh BCEM
CTYZACHTaM, IPUCYTCTBYIOIINUM Ha 3aHATUH.

B 3axmounTenbHON YacTH CEMUHAPCKOTO 3aHATHUSA CIIEAYyeT OJBECTH €r0 UTOTH: AaTh OLICHKY
BBICTYIIJICHUN Ka)KJIOTO CTYACHTA U y4eOHOI TPYIIIBI B IIETIOM. PacKphITh MOJI0KHUTEIBHBIE CTOPOHBI
U HEIOCTAaTKU MPOBEIEHHOTO CEMHHAPCKOTro 3aHATHS. OTBETUTh HAa BOMPOCH! CTYACHTOB. BeiiaTh
3aJ]aHUA JJI CAMOCTOSITENIbHON pabOThI IO OJATOTOBKE K CIIEAYIOIIEMY 3aHSTHUIO.

Bo3MokHO nIpoBeieHue 3aHATUH U aTTeCTaluil B TUCTAaHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEMBI TUCTaHIIMOHHOTO 00ydeHusi ynusepcureta (CJO-LMS). Tlopsimok npoBeneHus: paboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TIPOPEKTOpa TI0
yueOHOI paboTe U/Uiu LIECHTPOM y4eOHO-METOINYECKO paboThl.

6.2. Metoanueckue ykazaHus JJis1 00y4aroMXcs M0 OCBOEHHI0 THCHMILINHBI

6.2.1. CtyaeHT ¢ camoro Hadajaa OCBOSHUS JUCIIUIUIMHBI I0JPKEH BHUMATEIIBHO O3HAKOMHUTCS
¢ paboueii mporpaMMoin JUCIHUILTUHBL.

6.2.2. CryneHTy HEOOXOIMMO COCTaBUTH JUIsl ceOs rpaduK BBHIIOIHEHUS Y4eOHBIX paboT,
npenycMmoTpeHHbix PIIJ] ¢ yuérom TpeOoBaHUN ApYruxX IUCHUIUIMH, M3Yy4aeMbIX B TEKYLIEM
ceMecTpe.

6.2.3. Ilpn npoBeneHNH 3aHATUH U NPOLEAYp TEKYIIEW M MPOMEXKYTOYHOW aTTeCTallld C
UCITOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMALMOHHON 00pa3oBaTeibHON cpeapl AMCTAHIIMOHHOTO
oOpazoBanusi yHuBepcutera (LMS Mocnonurexa) Kak BO BpeMs KOHTakTHOH paboTHl ¢
npenojaBaTesieM, Tak U BO BpEeMsl CaMOCTOSITENIbHOM paboThl CTYACHT MJOKEH OOECHeunTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO MOJKIIIOUEHUS K CHCTeMaM JAMCTaHLIHMOHHOIO
oOyuenus. Ilpu OTCYTCTBMM Takol BO3MOXKHOCTH OOCYIUTH CHUTYyallMI0 C IpernojaBaTesieM
JUCLUIUINHBI.

6.2.4. CamocrositenbHass paboTa SBISETCS OJHUM U3 BUIOB y4yeOHBIX 3aHsATHHA. Llenb
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE YCBOEHUE CTY/IEHTaMHU BOIIPOCOB, pacCMaTpUBAEMBIX B
IpoLecce U3y4eHHs TUCHUTUIHHBIL.
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Bupl BHEayAuTOPHOI CaMOCTOSATEILHON paOOTHI:

- CaMOCTOATCIIbHOC U3YUYCHUC OTACIBbHBIX TCM OUCHHUILUIAHBI;

- IIOAT'OTOBKA K JICKIIMOHHBIM 3aHATHUAM,

- TOJrOTOBKA K CEMUHApaM U MPAKTHUECKUM 3aHATHUSM;

J1J1 BBIMOTHEHMSI JTF0O0T0 BUA CAMOCTOSTENIbHON paboThl HEOOXOIUMO IPONTH CIEAYIOLTNE

ATaIbI:
- OmpeeseHHe IIeJH CaMOCTOSITEIbHON paboThI;
- KOHKpEeTH3alus IM03HaBaTeIbHOM 3aa4H;
- CaMOOILICHKAa TOTOBHOCTH K CAMOCTOSATENILHOM padoTe;
- BBIOOp aJeKBaTHOTO crioco0a EHCTBYS, BEAYIETO K PEIICHHIO 33/1a4H;
- IUTAaHUPOBAaHHUE PAOOTHI (CAMOCTOATEIBHOM MIIH C TIOMOUIBIO TPETIOAABATENS) HAJ|
3aJJaHueM;

- OCYILECTBJICHHE B MPOIIECCE BHIMOIHEHHSI CAMOCTOSATEIbHON PabOThl CAMOKOHTPOJIS
(MPOMEKYTOYHOT'O U KOHEUHOT0) PE3YNIbTaTOB padOThI, U KOPPEKTUPOBKA BBHITIOJIHEHUS PAOOTHI;
- TIpe3eHTalusl CAMOCTOSTEILHON PaOOTHI.

7. ®OH]I OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISA M OLICHUBAHHA Pe3yJIbTATOB 00y4eHHUS
11 KOHTpOJS YCHEBAEMOCTH M KadecTBa OCBOCHMS JUCLUIUIMHBI HACTOSILEH IpOrpaMMoiu
IIPEyCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJIS:

- KOHTPOJIb ~ TEKYIIEW  YCIEeBAaeMOCTH  (TEKYIIHA

KOHTPOJb); -  INPOMEXYTOYHas  aTTecTalus

(3K3aMeH).

KonTpons ycneBaeMocTM M KadecTBa IOATOTOBKM IPOBOAMTCA B COOTBETCTBHUHM C
TpeOoBanusiMu "[lonoxkeHust 00 opraHuzanuu 00pa30BATEIBLHOTO Ipoliecca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe'.

JI71s1 KOHTpOJISL yCIIEeBAEMOCTH M KAaueCTBAa OCBOEHUS JMCLUIUIMHBI HACTOSIEH MporpamMmoin
IPElyCMOTPEHBI CIEAYIOIINE BUbl KOHTPOJIS: - TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH;

- IPOMECIKYTOUYHAad aTreCTanus.

7.1. ConepkaHne TeKyIero KOHTPOJIA

Jnist IpoBeIeHHsI TEKYILLETO KOHTPOJIS IPUMEHSIOTCS ClIeAYIONHe (POPMBI:
- n1abopaTopHble paboThl, - KOHTPOJIbHBIE PAOOTHI.

Bce naGopatopHble M mpakTHdeckue paloThl, MNperlyCMOTPEHHbIE JaHHOW paboueit
OporpaMMoil  TOJKHBI  ObITh  OTpaboTanbl. [lo kaxmoit paboTe CTyIeHTy HEoOX0IUMO
CaMOCTOSITENIbHO COCTaBUTh OTYET, KOTOPHIM JIOJDKEH BKJIIOYATh: Ha3BaHWE pPAaOOTHI, pPacyeThl,
PUCYHKHU, TaOIUIBL, TpadUKH, BHIBO/IbI, YKa3aHHbIE B ONTMCAHUH PAOOTHI.

Ilo xaxnmoil paboTe CTyIeHT @OJdy4yaeT 3a4eT, KOTOpBIA OTMeuaeTcs B JKypHale
IpernoiaBaTess U, Ipyu HEOOXOIUMOCTH, B )KypHAJIe yCIIEBAEMOCTH I'PYIIIIbI.

KontponbHble paboThl MPOBOAATCA Ha JEKIUSAX MO TeKylleW mnu mpoiineHHoi teme. Ilo
KOKIOW KOHTPOJbHOW paboTe CTYIAEHT MOJy4yaeT 3adeT, KOTOpBI OTMEeYaercs B JKypHaje
npenoaaBarens U, Ipyu HE0OXO0AUMOCTH, B )KypHaJle yCII€BAEMOCTH TPYIIIIBI.

JIaGopatopHble pabOThl U CEMHUHAPHI JOJKHBI ObITh 0TpaboTaHbl, 0(OPMIICHBI U 3aYTEHBI B
TE€YEHHE TEKYILEr0 CEMECTPa O MPOMEXYTOYHOM aTTECTallUH.
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KontponbHble pabOTBl MOTYT OBITH BBITOJHEHBI IMPH MPOXOXKICHUHA TPOMEKYTOTHON
aTTecTanuu (Ha 3K3aMeHe).

[IpomexxyTouHast aTTecTals MPOBOJMTCS B CPOKH, YCTAHOBJICHHBIE YTBEPIKICHHBIM
pacnucaHvueM 3a4€THO-IK3aMEHAMOHHOW CECCUMU.

I[O aThbl HpOBGI[CHI/ISI HpOMC)KyTO'—IHOfI arrecraignuun CTYI[GHT JOJI’KCH HOJIy‘-II/ITB 3a4€CTHhI 110
BCEM 3TaraM TEKYIIEro KOHTPOJIS.

[Tepedenn o0s3aTENBHBIX pa0OT ¥ JOpMa OTYETHOCTH 10 HUM TPEJICTABIICHBI B TAOJIHUIIE:

Bup pabotsl dopma OTYETHOCTH ¥ TEKYIIETO KOHTPOJIS
JlaboparopHble OdopmMieHHbIE OTYETHl  BBIMOJIHEHHBIX  CaMOCTOSITENILHO
paboThI nab0paTOpHBIX WM MPAKTHUECKUX paboT, MperyCMOTPEHHbBIX
(mepeveHb pabodeil  mporpaMMoil  UCUUIUIMHBI,  BKJIIOYAIOIIUME  BCE
71a00paTOPHBIX pabOT B | HEOOXOAMMBIE MaTepuaibl (PUCYHKH, TpadUKH, BBIBOIALI WU Ap.),
npuiioxxeHuu 1) W3JI0’KEHHBIE B IPUJIOKEHHUH 1.

Ecnu cryneHToM He mpoiaeH ouH win 0oyiee BUIOB TEKYIIET0 KOHTPOJIS, MPENo1aBaTeb
UMEeT TMPaBO BBICTABUTh €My OLEHKY «HE 3auTE€HO» WM «HEYJIOBJICTBOPHUTEIBHO» Ha
IIPOMEKYTOUYHOM aTTECTALUU.

IIpoBenenue arrecranuu (3K3aMeHa) C UCMOJIb30BaHUEM CPEICTB AJIEKTPOHHOIO O0YUYEeHUS U
JTVCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH BBIMOIHAETCS B COOTBETCTBHU C YTBEPKIEHHBIM B
yauBepcurete "[lopsakoM MpoBeAeHUs MPOMEXYTOYHOH aTTECTallMU C UCIIOIBb30BAHUEM CPEJICTB
3JIEKTPOHHOTO OOy4YeHHs U JUCTAHLMOHHBIX 0Opa3oBaTelbHbIX TexHonorui" IIpomexyrounas
aTTecTallis MOXKET IMPOBOIUTHCS B BUjAE TecTHpoBaHus. TecT BkimodyaeT 20 BONPOCOB MO BCEM
paszaenam JUCLMIIIMHBIL.

Bpewms tectupoBanus — 20- MUHYT.

7.2. IlIkana u KpUTEPHH OLEHNBAHMS Pe3yJIbTATOB OOYYeHHUs IPH  TIPOBEICHUH
NPOMEKYTOYHOM aTTeCTANMHU

IIIxana oneHUBaHUsA Kpurepun ouennBanus

OrmrHo BoinonHeHs! Bce BuAbl yueOHOM paboOThI, MpeayCcMOTpEHHbIE paboueit

nporpammoil. CTyaeHT fnan BepHble oTBeThI Ha 19-20 Bonpocos u3 20

Xopomo BrimonHeHs! Bce BUIBI y4eOHON pabOThI, MpeayCMOTpEHHbIE paboueit

nporpammoil. CTyIeHT Jan BepHble OTBETHI Ha 15-18 Bonpocos u3 20

YROBICTBOPUTENLHO | Brimonensr Bee BUJIBI YUeOHOH paloThl, MpeayCMOTPEHHBIE paboueit

nporpaMMmoil. CTyaeHT fan BepHble oTBeTHI Ha 11-14 Bonpocos u3 20
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He ynosnerBopuresbHO

He BbimonHeH oauH wiM Oojiee BHIOB pabodeld Mporpammoi,
IPEyCMOTPEHHBIX paboueil mporpaMMoi TUCHUILIMHBI WIIM CTYAEHT

Jan BepHble 0TBeTHI Ha 0-10 Bompocos u3 20

7.3. OneHo4HbIe CpeACcTBA

HaumeHoBaHume [IpencraBnenue
Ne Kparkas xapakTepucTHKa OIIEHOYHOTO
OLIEHOYHOTO OLIEHOYHOTO
oC cpeacrTaa
cpeacTBa cpeacta B POC
CpenctBo  NPOBEPKM  3HAHWM,  yMEHUH,
T HaBBIKOB. MOXET  BKIIOYATh  KOMILIEKC
1 eer TEOPETHYCCKHUX BOIIPOCOB, 3ama4, BapuanTt Tecta
MPAKTUYECKHUX 3a/IaHHH.
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[Tpunoxenue 1
CTpykTypa u coaep:kaHue TUCHUILIUHBI «OCHOBBI MaTepHAJIOBeIEeHUSI METAJLIOB,
IJIACTMACC M KOMIIO3MLIMOHHBIX MaTepuaioB» Hanpasnenue
MOJATOTOBKH
27.03.05 UTHHOBATHUKA
HaNpPaBJIEHHOCTH (MPO(PWJIb): AJIMTUBHbIE TEXHOJIOTUH

(0axanaBp)
s Buabel yueOHOM padoThI
§ E_ y p ’ ®opm
3 O BKJIIOYAS .
= 9 Buasl camocTosiTe/IbHO padoThl bl
Q= CaMoOCTOSITeIbHYI0 padoTy
< 3 CTYJAEHTOB aTTecT
Paznen CTY/IEHTOB, H TPY/10€MKOCTH J—
B yacax
n/n KC 3
a
J | /C | Jaé | CPC KP. | KIL | ™| Mupsan | Kip |2 ] 3
P a0
IIsaThIi ceMecTp
Beeaenne
1 e 1 4
2 OO01me cBeieHUs 0 MeTaJLIax 2 4 4
MexaHuuyecKue cBOlicTBA.
3 IMnacruveckast gedpopmanusi u | 3 4 4
PEKPHUCTAIN3ANMUS METAJIOB
JlaGoparopHas padora
4 «MexaHndJeCcKre CBOMCTBA 4 4 4
METAILJIOBY
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JlaGoparopuass pabora «BnusHue
wiacTuyecko  gedpopmanuu  u

5 5
PEKpHUCTAIUIM3AIMN HA CTPYKTYpY U
CBOMCTBA METAJJIOB

6 7Kese30 ¥ cruIaBbI HA €ro OCHOBE 6
Jladboparopnasi padora «BiusHue

7 yriepojia Ha CTPYKTypy U CBOMCTBa |/
YIJIEPOOUCTBIX CTach»

8 Tepmuueckasi 00padoTKa cTaIn 8
JlaGoparopuasi pabora «BnusHue

9 CKOPOCTH OXJIaXJICHUS HA CTPYKTYpy |9
U CBOWCTBA yIIEpOAUCTOMN CTAIN
Jladboparopnasi padora «BiusHue

10 TEMIIepaTypbl HarpeBa Ioj 3akayky |9
Ha CTPYKTYPY U CBOMCTBA CTAJICH»
JlabopaTtopHasi pabora «BnusiHue

11 OTIIyCKa Ha CTPYKTypy U cBoiictBa |10
3aKaJICHHBIX CTaJIeh»

JlerupoBaHHBbIE CTAJHN

12 P 10-11
Jlaboparopnasi padora «CtpykTypa

15 KOHCTPYKIIMOHHBIX CTaJlei» 12
JlaboparopHas padora «Biusaue
JETUPYIOMIUX DJIEMEHTOB  Ha

17 py 12

TEIUIOCTOMKOCTh MHCTPYMEHTAJIBHBIX
cTajien»
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18 CmiiaBpl Ha OCHOBE I[BETHBIX 13 5 4
MeTaJIIOB

20 ﬂaﬁopflTopHaﬂ padora «CtpykTypa 13 9 4
U CBOMCTBA MEJIHBIX CILIABOB)

24 [MosnMepHbIe MaTePUATIBI 14 4 4
JlaGoparopHas padora

97 «Onpenenenue TeMIeparyp 15 ) ’
CTCKJIOBAHUS U TEKY4ECTH
MOJINMEpay
KoMno3unnoHHbIe MaTEPHAJIBI 16 4 4
JlaGoparopnass padora «BnusiHue
KOMIIOHEHTHOI'O COCTaBa Ha 17 4 2
CBOMCTBAa KOMITO3UTOBY

28 HTroroBoe 3ansiTne 18 4
Bcero yacoB mo quCIUNIHHE 36 36 72
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Tlpunoocenue 2

Keiic-3amaua 1

110 JUCHUIIIIMHEC «OCcHOBBI MaTCpHaJIOBCACHUA METAJIIOB, INIACTMAaCC U KOMIIO3HUIITUOHHBIX
MaTr€puruaioB»

1. Tema «BnusiHue yriepoa Ha CTPYKTYpPY U CBOHWCTBA YTIICPOAUCTHIX CTalei» 2.

3aganue.

Ha 3aBox moctynuia mapTusi yriepoAUCThIX cTajeid 0e3 CONpOBOAMTENBHBIX JOKYMEHTOB.
3ajaua McciaenoBarenel — ONpeieIuTh XUMUYECKUN COCTAB.

Jlns  BBINOJNIHEHUA 3a1adu CTYJICHTBI JIOJIZKHBI IIPEMIOKUTL IIPOBECTH
MeTauIorpauuecKuMii aHallu3, 0 pPe3yJibTaTaM KOTOPOI'o OIPENeIuTh XUMUUYECKHH COCTaB U
MapKH CTajei.

[Tocne BeInonHEHUsI BceX paboT KaxKaasi MOATPYIIa IPeICTaBIsIeT CBOM pe3ynbTat JUis
HaIMcaHusl 00ILEro BbIBOJIA O BIUSHUY JIETHPYIOIIMUX 3JIEMEHTOB Ha TEIIOCTOMKOCTh
WHCTPYMEHTAJIBHBIX CTAJICH.

3. Oxunaemble pe3yJbTaTbl: XUMHUECKUI COCTaB U MAPKHU CTaJel ONpeeIeHbl BEPHO.

4. Tlposepsiembie kommeTennuu: OITK-6.

Kputepuu onenkmu:

- OLCHKA <«Ba4YTCHO» BLICTABJIIACTCA CTYACHTY, €CJIM BCPHO OIPCACINII XUMHUYECKUU
COCTaB M MapKH CTaJICH;

- OIICHKA «HE 3aYTEHOY BBICTABIISIECTCS, €CIIU CTYJCHT HE CMOT BBIIIOJIHUTH OPYUYCHHYIO
emy pabory.

Keiic-3agaua 2

1 Tema (nmpobsaema) «BiausHue HarpeBa Ha CTPYKTYpY M CBOMCTBa

MHCTPYMEHTAJIBHBIX CTaJICH»

2 3aganue.

Ha 3aBoj mocTynuian HOBbIE pEXYIINE HUHCTPYMEHTBI, U3TOTOBJIEHHBIE U3 Pa3IMUHBIX CTaleH.
3anava uccienoBaTenell — AaTh PEKOMEHIAlMU O BO3MOYKHOCTH MCHOJIb30BaHUSI MHCTPYMEHTA JUIsS
00paboTKH pa3NUYHBIX U3AETUH (aTIOMUHUEBBIN MOPILIEHb, CTaIbHONW KOJIEHBAI U JIP).

I'pynna pazOuBaetcs Ha moArpymisl o 3-4 yenoseka. Kaxaas noarpymnmna noxydaer o0pasibl
MHCTPYMEHTAIBHBIX CTaJIel, 3aKAJIEHHBIX M OTIYIIEHHBIX IO CTaHAAPTHOMY DPEXHUMY, a 3aTeM
HarpeTsIX 10 pasmuuHbeix Temmepatyp (100°C, 200°C, 300°C, 400°C, 500°C, 600°C). Pa3nble
MOATPYIITBI UCCIENYIOT CTalN ¢ pa3HbIM XuMH4YeckuM coctaBoMm (Y8, V10, V13, X, XBI', 5XHM,
P6MS, P18).

3ajaya TpyNmbl: ONPEAEIUTh MAKCUMAJIbHO BO3MOXKHYIO TEMIIEpaTypy HarpeBa IIpu
HKCIUTyaTallil MHCTPYMEHTA, U3TOTOBJICHHON U3 TaHHOH cTayin. OObACHUTH NOJYUYESHHBIH pe3ysbTaT
C TOYKH 3pEHUS] U3MEHEHUS CTPYKTYPBI CTAJIH.

Jlyis BBIMIOJIHEHUS 3a/layMl CTYAEHTHI JOJKHBI U3MEPUTh TBEPJOCTh 00paslioB, MOCTPOUTH
rpauK 3aBUCUMOCTH TBEPJIOCTH OT TEMIIEpaTyphl HArPEBA, U3YUUTh MUKPOCTPYKTYPY.

22



[Tocne BIONTHEHUS BCeX pabOT KaKAast MOATPYIIa MPEICTABISIET CBOM pe3yabTat s
HAIMCaHMs 00IIEro BEIBO/IA O BIUSHUY JISTHPYIOIINX 3JIEMEHTOB Ha TETUIOCTOWKOCTh
UHCTPYMEHTAJIBHBIX CTAJICH.

3. Jlnsg panMoHaNBbHOTO HMCIOJIB30BaHUSI BPEMEHHU, OTBEICHHOTO Ha JKCIEPUMEHTAIBHYIO
4acTh, CTYJCHTaM IPEIIaracTcsi pacripeieinuTh padoTy MEXAy WICHaAMH MOIIPYNIbl (M3MEpeHue
TBEPAOCTH, HW3YYCHHE MHUKPOCTPYKTYPBI, IOCTpOeHHE rpaduka, MOATOTOBKA 3aKJIIOUCHUS,
IpEeJCTaBICHNUE PE3yJIbTATOB).

4 Oxuaaemble pe3yJabTaThl: BHIBOJ O BIUSHHUH JCTHPYIOIIUX AJIEMEHTOB Ha CTPYKTYPY H
CBOICTBA MHCTPYMCHTAIBHBIX CTalieil. Bbiaya pexoMeHaanuii 0 MPUMEHEHHH Pa3JInYHbBIX CTaJeH
JUTSE U3TOTOBIICHHSI PEXKYIIETO HHCTPYMEHTA Pa3IMuyHON MPOU3BOIUTEIHHOCTH.

5. Ilposepsiembie komnetenmmu: OITK-6.

Kpurtepuu ouenku:

- OILIEHKA «3a4TE€HO» BBICTABISETCS CTYACHTY, €CIIM OH BBIIOJIHHUI MOPYYCHHYIO €My
pabory;

- OLIEHKA «HE 3aYTE€HO» BBICTABIISIETCS, €CIIH CTYACHT HE CMOT BBIITOJHUTH OPYYCHHYIO
emy paboTy.

KommuiekTsl 3a1aHuil VISl KOHTPOJILHBIX PadoT

110 JUCHUIIIIMHEC «OcHOBEBI MAaTCPpHATIOBCACHUA MCTAJUIOB, INIACTMACC U KOMITO3UIIMOHHBIX
MaTepurajaIoB»

Tema «KoHcTpykimonnslie ctanu u ciasel» (OITK-6) 3ananue:
Hanucars mapky cranm.

Bapuant “oziepiKaHHe dIEMEHTOB, %
Cc Cr Mn Si Ni Hpyrue S P
3JIEMEHTHI
1 0,17-0,23 | 1,1-1,3 0,8-11 0,2-0,4 - 0,03- 0,035 0,035
0,09Ti
2 0,28-0,35 | 0,8-1,1 0,8-11 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 - 0,030,09Ti
0,0020,005B
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
0,12 17-19 - - 8-10 -
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 08-1,1 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 - 0,050,10V
10 0,18-0,22 | 1,6-19 0,3-0,6 0,2-0,4 3,75-4,15 | - 0,025 0,025
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11 013018 | 0,7-1,0 |0,7-10 |02-03 |- 0,03- 0,025 0,025
0,09Ti
12 027033 | 0609 |0306 |0204 |275315 |- 0,025 0,025
13 012018 | 0304 |1,2-16 |0306 |- 0,12-0,7V
0,015N
14 0,16-022 | 0609 | 0306 |02-04 |275315 |- 0,025 0,025
15 1,10 - 13,0 - - -

- OLICHKA «Ga4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIIM OH IIPaBUJIBHO HAIlMCAJI MapKy CTajid, - OLOCHKa
«HE 3a4TCHO» BBICTABJISCTCS, €CJIM CTYACHT HECIIPABUJIbHO HAIlMCal MapKy CTaJIu.

Tema «Menp u cruiaBel Ha ee ocHoBe» (OITK-6).
3ananue: [lo Mapke criaBa onpeneuTh XUMUYECKUNA COCTaB, J1aTh Ha3BaHME, OMUCATH CBOICTBA,
o0yacTu NPUMEHEHHUSL.

Bapuant | Crnuias Bapunanr Crnnas

1 JIC59-1 8 bpb2

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

3 JI40C 10 BpAX 9-4

4 BbpAS 11 JDKMig 59-1-1
5 JIAXK60-1-1 12 BpOILIC 4-4-2,5
6 bpO® 6,5-0,15 13 JIO60-1

7 J196 14 bpC30

- OLICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM OH IMPAaBHUJIbHO ONIPCIACINII XUMHYSCKHI COCTaB U
HAa3BaHUC CIlJIaBa; JOITYCKAKOTCA HETOUYHOCTU B OITMCAHUUN oOacreit IIPUMCHCHUS;
- OLICHKA «HEC 3a4YTCHO» BBICTABJIACTCA, €CIINU CTYACHT HE OIIPCACINII XUMHYECKHUI COCTaB CILIaBa.

Tema «AnfoMHUHUH ¥ CIUTaBbI HA ero ocHoBe» (OTTK-6).
3ananue: PacmmdpoBaTh MapKy alFOMHMHHUEBOTO CILIABA.

Bapuant | Crnuias Bapunanr Crnnas
1 116 8 1380
2 1160 9 AJI2
3 B95 10 1201
4 1187 11 CAIl
) AK6 12 1200
6 1360 13 CAC
7 AMr6 14 1510

- OLIEHKA «3aYTEHO» BBICTABJISIETCS CTYAEHTY, €CIIM OH MPAaBHJIBHO PacIM(poBai MapKy;
- OLIEHKA «HE 3a4TE€HO» BBICTABIISAETCS, €CIIU CTYIEHT He pacindpoBail MapKy CIUIaBa.

Tema «Tepmuueckas oopadbotkay» (OITK-6).
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Kakas ctpykTypa oOpa3yercst B 3BTEKTOUTHOMN
CTaJy MPHU OXJIAKJICHUH C JTaHHON CKOPOCTHIO?

Omnpenenuts CTPYKTYypy, 00pa3yIoIyrocs Ipu
OXJIQXKJIEHUH CTaJIM CO CKOPOCTSIMHU 1 1 2.

Kakoii Bz Tepmudeckoit 00pabOTKH OMHUCHIBACTCS
CKOpPOCTBIO oxnaxkaeHus V? Kak oHa Biauser Ha
CBOMCTBA cTayn?

[

Onpenenuts CTPYKTYpY, 00pa3yroIyrocs Ipu
OXJIQXJAEHUH CO CKopocTsimu | u 2.

Kakoii Buz TepMo0OpabOTKH OMUCHIBAETCS
CKOPOCTBIO OoXJIaxkaeHUs? C Kakoi LIEIbI0 AaeTcs,
JUISL KAaKUX CTajey UCIOJIb3YIOT?
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OrnpenenuTtb CTPYKTypy, 00pa3yronIyrocs mpu
OXJIAKJICHUH CO CKOPOCTSIMHU | 1 2.

OnpenenuTb CTPYKTYpY, 00pa3yrouIyrcs mpu
OXJIAKJICHUH CO CKOpPOCTsIMHU 1 1 2.

11—

Onpenenuts CTPYKTYpY, 00pa3yroLIyrocs Ipu
OXJIQKJICHUHU CO CKOpPOCTsAMH 1, 2, 3.

Kak ornunuarores cBoiicTBa ctanu rnocie
OXJIaXAeHUs co ckopocTsimu 1 u 2? OTBeT naTh C
TOYKHU 3PECHUSI U3MEHEHUS MUKPOCTPYKTYPHI.

Kakas ctpykTypa o6pa3zyercs npu OXJaKIeHUH CO
CKopocTbio V?

Kaxue ¢a3oBsie nmpeBpalieHus npu 3ToM
MIPOUCXOJAT?

26



\

| L

Kaxk oTnmuaercs cTpykTypa CTaiu mocie
OXJIAKJIEHUS cOo ckopocTsiMu 1 u 3?7 Yem
OTJINYAIOTCS CBOVMCTBA CTAJIU?

Q)

—tT

Kakwue (azoBbie mpeBpalieHus IPOUCXOIAT B CTAIN
P OXJIAXIEHUHU cO ckopocTsamu 1 u 27

I[pumep 3x3amenannonnoro tecra (OIK-6)

110 JUCHUIIIIMHEC «OCHOBBI MaTCpHUAJIOBCACHUA MCTAJUIOB, INIACTMACC U KOMITO3UIIHOHHBIX

MaTepHaIOB»

HaznaueHwue: I/ICHOJ'H:BYIOTCSI AJIs1 TIPOBEACHU A HpOMeX(YTOHHOﬁ aTrTeCTaluu 110 JUCIUIIIINHEC.

T3 1. IIpu crapeHun 1ypajtOMUHOB IPOUCXOIUT..
YIIPOYHEHHUE CIUIaBa Pa3ylNpOYHEHUE
cru1aBa 0Opa3zoBaHUE TPEIIUH

paspyleHue

T3 2. CnocoGHOCTh MaTepuana COpOTHBIIATHCS BHEIPEHUIO B HETO Oosiee TBEpAOro Teja...
IIPOYHOCTH YIIPYrOCTh

TBCPIAOCTDH

NJIaCTUYHOCTD

T3 3. O6o3nauenue TBepaocTH o PokBemy...

HRB
HV
HB
HPB
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T3 4. K nuneitHbIM epeKTaM KpUCTAUTHIECKOTO CTPOSHUS OTHOCSIT. .
JUCIIOKALMY BaKaHCHUU TPAHUIIbI 3epeH
~TIOPbI

T3 5. B cramu IIX15 uudpser mokas3piBaroT... COACPKAHKIE
yriaepoja B COTHIX JIOJIAX MPOIEHTA COIep KaHne
yriaepoja B JECATHIX JIOJIAX NPOIEHTa COepXKaHHUe
XpoMa B IPOIEHTax

coJiep;KaHue XpoMa B JECATHIX JOJISIX IPOLEHTa

:T3_6. Hakuen — ato0...

Pazynpounenue merasia npu mIacTUYECKou nedopmanuu
YrpouHeHHe MeTajlia B pe3ybTaTe IIacTHIecKon aedopmaruu
Paspymienue meraiia npu 1e)OpMHpPOBAHUT

Harpes mMetaa npu aedopmanuu

:T3_7. B mapkax MHCTpYMEHTaJIbHBIX CTAJIEH YIIepo] YKa3bIBaIOT B...
ACCATBIX JOJIAX IMTPOLCHTA

OEJIBIX NPOHCHTAaxX COTBIX

JOJISIX IIPOLIEHTa

TBICAYHBIX OOJIAX IMPOLICHTA

T3 8:llemeHranus - 3T0 MpoOIeCcC HACBIIICHHS TOBEPXHOCTH CTaJHM... {
YTIIEPOJIOM a30TOM OOPOM KUCIPOIOM

T3 9. TBepmocTs cTaneil ¢ yBelIuueHueM CoAep>KaHusl yriiepo/a.. He
U3MCHSICTCSA

yBenuuuBaetcs 10 1%, 3aTeM yMeHbIIaeTCsl yBETUUUBAETCS
YMEHbIIIAETCs

T3 10. [TonHbIi ¥ HETIOMHBIA OTKUT OTJIMYAIOTCS..
BPEMEHEM BBIJIEPKKU CKOPOCTHIO

OXJIQXKJACHUS TEMIIEPATYPOU

Harpena

CKOPOCTBIO Harpesa

T3 11. bykBa «A» B cranu Y9A noka3sblBaer...
coJiepKaHue yriepojia Haln4ue a3ora
KaueCTBO CTaJIN

aBTOMAaTHasl CTaJlb

T3 12. MUKpOCTpYKTypa CTajlu NOCIE 3aKAJIKH. .
MapTEHCUT

nepauT pepput

nene0ypuT
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T3 13. OnpeaenuTs MapKy cTaiu mo xumudeckomy cocrany: 0,4% C, 1,0 % Cr, 1,0% Ni...
4XH

40XH

04X1HI1

0,4XHA

T3 14. :B craynsax 0ObIKHOBEHHOTO Ka4ecTBa cojiepkanue 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. JIaTyHb — 3TO CIIIaB...
0JI0Ba U Meau cepebpa

Y 0JIOBA aJTIOMUHHS U

Meau MEIU U ITUHKa

T3 17. Ilpu HOpManu3auK CTaIN OXJIAXKAAOT. .
B BOJIE€ Ha

BO3yX€ B

Mmacie

C MEYbI0

T3 18. CocrosiHue noiauMepa, B KOTOPOM aTOMbI MOJIEKYJISIPHOM 1I€TIH COBEPIIAIOT KojeOaTeabHbIe
ABWIKCHUSA, IEPEMEIICHNA MAKPOMOJICKYJTI HE ITPOUCXOANT, HA3BIBAIOT

Crexii000pa3HbIM

Beicokoanactuueckum Kpucranmmueckum

BSA3KOTEKYUUM

T3 19. Ilomumepsl, KOTOpbIE INpH IOBBIIIEHHBIX TEMIIEpaTypax pa3MArdaroTcs M CTAHOBSTCS
MOI0OHBIMU JKUJKOCTH, a TIPU OXJIaKJICHUH OHU TBEPACIOT, Ha3bIBAIOT. ..

T3 20. Kitacchl KOMITO3UIIMOHHBIX MAaTEPUAJIOB IO CTPYKTYPE...

JIMCIIEPCHO HAMOJHEHHBIE BOJIOKHUCTBIE CTPYKTYPHBIE
HEIPEPBIBHBIE CTATUCTUYECKHE HEOPUEHTUPOBAHHBIE
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