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1. llean 1 32724y AUCHUILIMHBI

Ienb — mo3HaHue CBOICTB MaTepUaioB B 3aBUCUMOCTH OT UX COCTaBa, CTPYKTYpHI,
00pabOTKH U METO/I0B YIPOUHEHUs JUIsl Haubosiee 3(pPeKTUBHOTO UCII0IB30BAHUS B TEXHUKE, A
TaKXKe CO3/IaHue MaTEPUAIOB C 3apaHee 3aJaHHBIMU CBOMCTBAMM.

OcHOBHbBIE 3aJ]a4Yd MAaTECPUATIOBECICHMS .

- PacKphITh (PU3NYECKYIO CYLIHOCTh SBJICHUH, IPOUCXOASIINX B MaTepuaiax Mpu BO3IECHCTBUU
Ha HUX PA3IMYHBIX (PAKTOPOB B YCIOBHUSX MPOU3BOACTBA U IKCILITyaTaIUH;

- YCTAHOBUTH 3aBUCUMOCTb MCKAY COCTaBOM, CTPOCHHUEM U CBOMCTBaMH MaTCpHraJioB;

- U3yYUTh TEOPUIO M IPAKTUKY PA3JIMYHBIX CIIOCOOOB YIPOUHEHHSI MATEPHAJIOB JIJIs HOBBIIICHUS
HaJEXHOCTH U JOJITOBEYHOCTH JI€TaIel, MHCTPYMEHTA U U3JIEIUH;

- UI3YUUTHb OCHOBHBIC I'PYIIIbI COBPEMCHHBIX MATCPUAJIOB, UX CBOIicTBa 1 00JIaCTH IMPUMCHCHUS

- J1aTb TOHATHS O COBPEMEHHBIX METOAAaX MCCIEIOBAaHUS CTPYKTYpPbl M HPOrHO3UPOBAHUS
AKCIUTYyaTallMOHHBIX CBOMCTB MaTEPUAJIOB U U3AECIUHM.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JucturumHa «MatepuaoBeieHIe» SBISeTCS 00ImenpopecCuoOHaIbHON TUCIUTUTMHOW B
CTPYKType oOpa3oBaTeiIbHON MporpamMMmbl. MarepuanoBeeHHE OTHOCHTCS K 0a30BOW dYacTH
npodeccuonasibHOro 1ukia. «Marepuanoseaenue. TKM» - oHa W3 OCHOBHBIX JHUCIMIUINH,
ONpEeNeNAIOIUX YpPOBEHb NOJArOTOBKM OaKajaBpOB B  BBICIIMX Y4YEOHBIX 3aBEICHUSX.
TeopeTnueckrue OCHOBBI MAaTEpUAIOBEICHUS 3aI0KEHbI B TAKUX (DyHJIaMEHTaJIbHBIX HayKaxX, KaK
¢u3uka u xumus. B cBoro ouepeb, Ha MaTepUaIOBECHUE B PA3HBIX acleKTax OMUPAOTCs TaKue
JUCLUIUIMHBL, KaK TEXHOJIOIMsI MAIIMHOCTPOEHUS, TEXHOJIOIHsI CBAPOYHOI'O U 3arOTOBUTEIBHOTO
IMMPOU3BOACTB U AP. 3HayeHne HTOMU JUCHUILIMHBL ONPEACTIACTCA I POKUM JAUarra3oHoM
MaTcpHraioB, HCIIOJIB3YCMBIX B HpaKTquCKOﬁ ACATCIIBHOCTH BO BCEX OTpaC/IsIX HApPOJIHOIO
XO3SMCTBA. I[OCT&TO‘-IHBIG 3HAaHUA, MOJYYCHHBIC B o0OJacTu MaTCpHraJIOBCACHUA, JOJIDKHBI
oOecrieunBaTh B MPOM3BOJACTBEHHBIX IpOlieccax pallMoOHAIbHOE, 3()D(PEKTUBHOE HCIIOJIb30BAHNE
MaTepHaJoB NpU COOIIOACHUU TpeOOBAaHUN SKOHOMUKH, SKOJIOTHU U 0€30MacCHOCTH Tpya.

3. IlepeyeHb IJIAHMPYEMBIX Pe3yJabTATOB O0y4YeHHS] MO JMCHUIJIHHE

(M0O1yJ/110), COOTHECEHHBIX C HHAUKATOPAMH 0CTHKEHHUSI KOMIIETEHI[U I

BreimyckHUK mporpaMMbl OakanaBpuaTa ¢ MPHUCBOEGHHEM KBaludukamu «OakamaaBp» B
pe3ysbTaTe OCBOCHHUS TUCHMIUIMHBI «MaTepuanoBeieHrue» OJDKeH 00JIaaTh CIeIyFoIuMI
KOMIIETEHIIUSIMH, COOTBETCTBYIOIIMMHU BHAY (BuAaM) MpodeCCHOHATBHON NeATeIbHOCTH, Ha
KOTOPBIN (KOTOpBIE) OpUEHTUPOBaHa MporpamMma OakanaBpuara (Tadu. 1).

Tao6auna 1
Kox mo ®1'0C NHaukaTopsl J0CTHKEHHUS IlnanupyemMsble pe3y/ibTaThl
o0y4eHHusI O AUCHMILIMHE
3YB)
OomenpodeccuoHaNbHBIE
OIIK-5 Cnocoben OIIK-5.1. /IlemoHCTpHUpYyeT 3HaAHUE 3HaTh:
YUUTBIBATH CBOIICTBa ooOJiacTeit [IPUMEHEHHUS, CBOﬁCTB, - 3aKOHOMCPHOCTHU
KOHCTPYKIIHOHHBIX XapaKTEPUCTHK M METO/IOB MIPOLIECCOB  KPUCTAILIU3ALINHT
MaTepHaJioB B u CTPYKTYPOOOpa30BaHUs
UCCIIE0OBAHNS KOHCTPYKIIMOHHBIX
TEIJIOTEXHUYECKHUX 5 METaJUIOB U CIJIaBOB, OCHOBBI
MaTepHuasoB, BHIOUpAET
pacyerax ¢ yueroM CpHalIoB, pae Ux TEpMOOOPabOTKH,




TUHAMHYECKHX U
TEIJIOBBIX HArpy30K;

KOHCTPYKIIMOHHBIC MaTepHAJIbI B
COOTBETCTBUU C TPEOYyEMBIMU
XapaKTePUCTUKAMU JIJIS
UCIIOJIb30BaHUs B 00JIaCTH
poeCCUOHATLHOMN IeATEILHOCTH;
OIIK-5.4. [IleMoHCTpHpYET 3HaHHE
OCHOBHBIX 3aKOHOB MEXaHUKHU
KOHCTPYKIIMOHHBIX MaTE€PHaJOB,
UCIIOJIb3YEMbBIX B TEIIOIHEPTETUKE
U TCIUIOTCXHUKE;

OIIK-5.5. BeimomnHser pacueTsl Ha
MPOYHOCTB AJIEMEHTOB
TEIUIOTEXHHYECKUX YCTAHOBOK M
CHUCTEM C YYETOM YCIIOBUU HX
paboTHI.

CIIOCOOBI 3aIllUTHl METAJIIOB
OT KOPPO3HH;

- KJIacCU(UKAIHIO |
CHOCOOBI MOy UYCHHS

KOMIIO3UIIMOHHBIX
MaTepHuaoB;

YMerh:

- pacro3HaBaTh W
KJIaccu(pUIpoOBaTh
KOHCTPYKIIMOHHBIE u
CBIPBEBBIC  MaTEepPUAIBI  TIO
BHEIITHEMY BHIY,
MIPOUCXOXKICHHUIO,
CBOMCTBaM,;

- MIPOBONTH
HCCIICIOBAHUS W MCIBITAHUS
MaTepHuasoB.

Baagern:

- uHpOpMALMEH O
CBOMCTBAX M NPHUMECHEHUHU
pa3IMYHBIX MAaTEPHAJIOB;

- HEKOTOPBIMH
IKCIIEPUMECHTATBHBIMH
METOJMKAMH W  TEXHHUKOU
MaTepUAIOBETICCKUX
MCCIICIOBaHMIA;
4. O0beM IMCUMILUIMHBI M BUABI y4e0HOii padoThl
Taoauna 2
Bcero Cemectpbl
yacos/ 3a4. efl. (010]0) 300
Buj yueOHoii padoThl
101010 300 4 5
KonTakTHasi padora (Bcero) 64/1,8 18/0,5 64/1,8 18/0,5
B Tom uucne:
Jlexiuu 32/0,9 10/0,3 32/0,9 10/0,3
[TpakTHdeckue 3aHATH 32/0,9 8/0,2 32/0,9 8/0,2
CemuHapsl
JlaGopaTopHbie pabOThI
CamocrosiTesibHasi padora (Bcero) 80/2,2 162/4,5 80/2,2 162/4,5
B Tom uucne:
KypcoBas pabora (IIpoeKT)
Pacuetno-rpaduueckue paboTs
UTP




Pedepats
Jloxmaer 36/1 36/1
[Ipe3enTaunu
[TonroroBka k 1a00pPaTOPHBIM paboTaM
[ToaroToBKa K MPaKTUYECKUM 3aHATHIM 8/0,2 62/1,7 8/0,2 62/1,7
IloaroroBka K 3a4eTy
[ToaroroBka K 3K3aMeHY 36/1 100/2,8 36/1 100/2,8
Buja oTtuerHoCTH IK3aMeH IK3aMeH | JK3aMeH IK3aMeH
BCETO &y, 144 144 144
O01mast Tpy10eMKOCTh Jacax
BCEI'O B
AHCIHHUILIMHBI
3au. 4 4
eIMHUIAX
5. Coaep:xanue TUCHUIINHBI
5.1. Pa3gesnl AMCHUIIMHLI U BUABI 3aHATHHI
Tabauna 3
Ne HaumenoBanue pasjaeJia Jleku. IMpakr. JIao. Cemun. | Beero
n/n AUCHMILTHHBI TI0 ceMecTpam 3aHATHA | 3aHATHSA | PadoThbI 3aH. JacoB
Yacel Yacel Yacel Jachkl
0®0/3
0®0/3 | OPO/3®d | ODPO/3 [O]0)
DO (0] (00
2 cemecTp
1 | MeTaJibl. ATOMHO- 2 2 4
KPHCTAJLUIMYECKOe CTPOEHNe
METAJLJIOB.
2 | Kpucranamsanusi MeTannos. 2 2 4
3 | O0mas Teopus CnJIaBOB. 2 2 4
4 | ’KeJjie30 u ero CIJiaBbl. 2/2 2/2 4/4
5 | dedopmauusi MeTaNI0B. 2 2 4
6 | CpolicTBa MeTaJLJIOB. 2 2 4
7 | Mexann4ecKkue cBOiicTBa 212 2/2 4/4
METAJLJIOB.
8 | Teopus TepMuUyecKoi 2 2 4
00padOTKN METAJJIOB.
9 | TexHoJIOTHSI TEPMHYECKOH 2/2 212 4/4
00paldoTKH CTAJIN.
10 | XumMuko-TepMuyecKas 2/2 2 4/2
00padoTKa cTaJIN.
11 | Metoabl ynpo4HeHHst 2 2
METAJIJIOB.




12 | KoHcTpyKuHOHHBIE CTAH. 2 2 4
13 | Knaccudpukamus 2 2 4
KOHCTPYKIHOHHBIX CTaJIEH.
14 | Craau ¢ oco0bIMU CBOHiCTBAMU. 2 2 4
15 | Yyrys. 2/2 212 4/4
16 | [iBeTHBIE METALIBI H X 2 2 4
CILJIABBI.
17 | KoMno3unuoHHbIe MaTEePHAJIbI 2 2
U MaTepHAaJIbl MOPOUIKOBOIi
MeTaJLUIYPIruH.
Hroro 32/10 32/8 64/18
5.2. Jlek1iluOHHBIE 3aHATHS
Tabuauna 4
Ne HaumenoBanue pasjaeJia Conep:kanue pa3iesioB JUCHUILIHHBI
n/n | JAUCHHUILIAHBI M0 ceMecTpaM
1 | MeTajiibl. ATOMHO- 1.1 JledexThl KpUCTATIINYECKONM CTPYKTYPbl METAILIOB.
KPHUCTAIMYECKOE CTPOEHHUE 1.2 Nuddysus B Meranax.
METAJLIOB. 1.3 Knaccudukanus MeTasioB.
2 | Kpucrajummsanusi MeTalIo0B. 2.1 DHepreTHYecKue YCIOBHUS IpoLecca
KPUCTAJUTU3AIUH.
2.2 MexaHH3M Ipoliecca KpUCTAITU3AIUH.
2.3 Camorpon3BoJIbHOE (TOMOT€HHOE) U TeTePOreHHOE
3apobleo0pa3oBaHue.
2.4 MomupunmupoBaHnue METAIIJIOB.
2.5 [NonmumopdHble npeBpalieHus B MeTauax.
2.6 ®opma KPUCTAIIIOB U CTPOCHHUE CIUTKOB.
3 | O6mas Teopus CIIABOB. 3.1 OcHOBHBIE TIOHATHUS B TEOPUH CIUIABOB.
3.2 OcoOEHHOCTH CTPOSHUS, KPUCTAIIM3AIUN U CBOICTB
CIUIAaBOB: MEXaHUYECKHX CMECEH, TBEPIBIX
pacTBOPOB, XUMUYECKHX COEANHEHUH.
3.3 Kpucrannusanus criaBos.
3.4 Jlmarpamma COCTOSIHHSI JByXKOMITOHEHTHOTO CILIaBa.
3.5 [lopsAoK MOCTPOEHUS TUarpaMM M Ux
Pa3HOBHHOCTH.
4 | ’KeJsie30 u ero CnJaBbl. 4.1 JlmarpaMma COCTOSTHUS JKEJIe30-YTIIEPO/I.
4.2 KOMIOHEHTHI ¥ CTPYKTYPHBIE COCTABIISIOIINE
CHCTEMBI KEeJIe30-yTIEePO/I.
4.3 TlpeBpalteHus Ha IMHUAX JHArPaMMbl )KeJIe30-
yTIEPOI.
4.4 TIpaBuiio KOHIIEHTpALUH U OTPE3KOB.
4.5 Knaccudukaiys 1 MapKupoBKa CTajei.
5 | Jdedopmanusi MeTaLIOB. 5.1 Bunasl nedopmaruii u HarpspKeHU.

5.2 MexaHu3M I1acTU4YecKoi nedopMarvy 1
J1e(OpPMALIMOHHOTO YIIPOYHEHHSI.




5.3 BnusHue HarpeBa Ha cTpoeHHe Ae(pOpMUPOBAHHOTO
MeTaa.

CBolicCTBAa METAJJIOB.

6.1 dusnueckre CBOMCTBA METAILIOB.

6.2 X¥MHYeCKHEe CBOMCTBA METAJIOB.

6.3 MexaHn4yecKue CBOMCTBA METAIIIOB.

6.4 TexHonoruyeckue CBOMCTBA METAJIJIOB.

6.5 DKcITyaTaliMOHHBIE CBOMCTBA METAJIIOB.

6.6 PaspymieHue MeTauioB 1 KOHCTPYKITMOHHAS
MPOYHOCTH U3JEIIHUN U3 HUX.

Mexannyeckue CBOMCTBA
METAJLJIOB.

7.1 CriocoObl onpeieIeHUs MEXaHUYECKUX CBOMCTB.

7.2 OnpeneneHure NPOYHOCTU U IMIIACTUYHOCTH.

7.3 Onpenenenre TBEPAOCTH, BI3KOCTH U YCTAIOCTHOM
MPOYHOCTH.

Teopusi TepMUYeCKO
00padoOTKN METAJJIOB.

8.1 Knaccuduxkanuys BHI0B TEPMUIECKON 00pabOTKH.
8.2 [IpeBpateHus, MpOTEKAIOIIKE B CTAIN IPU HArpeBe U
OXJIQXKJICHUH.

TexHoJI0rusi TEPMHUUYECKOM
00padoTKu CcTAJIN.

9.1 Harpes npu TepmooOpaboTke. XUMUYECKOE JIeHiCTBHE
Ha METaJul HarpeBarolen CPEbl.

9.2 Omxur. Haznauenue u pa3HOBUIHOCTH.

9.3 3akanka. Ha3znauenue u criocoOsbl.

9.4 Otnyck cranu. HazHaueHue u pa3HOBUIHOCTH.

10

XHMHKO-TepMHUYecKas
00padoTKa cTajau.

10.1 IlemeHnTanus.

10.2 AzotupoBaHue.

10.3 luannpoBanue WM HUTPOLIEMEHTAITHUS.
10.4 Tnddy3nonnas MeTaum3anusi.

11

MeTtoabl YIpoIYHCHUA
M€ETaJNJI0B.

11.1 Tepmomexanudeckasi 00paboTKa CTaH.

11.2 TToBepXHOCTHOE YIPOUYHEHHUE CTANLHBIX JETajei.
11.3 Crapenue.

11.4 O6paboTka cTaiau X0JI00M.

11.5 VnopouHeHne METOIOM IJIaCTUYECKOH edopMaliuu.

12

KoHcTpyKIIMOHHBIE CTAJIH.

12.1 Bimsinue yriaepoja u mpuMecei Ha CBOMCTBA CTalIH.

12.2 JlerupoBaHHble cTanu. BiusHue nerupyommx
3JIEMEHTOB Ha MOJIMMOPGH3M KeJesa.

12.3 Knaccudukanus JerupoBaHHbIX cTajeH.

13

Knaccupurxanus
KOHCTPYKIMOHHBIX CTaJIeil.

13.1 IlemeHTyeMble U yITydlIaeMble CTAIH.

13.2 BricokonpoyHbIe, IPYKUHHBIE U
[IAPUKOTIOAIIHITHUKOBBIE CTaIIH.

13.3 Cranu mis uzaenuii, paboTaroMX MPU HA3KUX
TeMIeparypax.

13.4 N3HOCOCTONKNE ¥ aBTOMATHBIE CTAJIH.

13.5 Cranu qyig pexxyiiero "HCTpyMeHTa 1
OBICTPOPEKYIIHE CTAIH.

13.6 Cranu 11t N”3BMEPUTENBHBIX HHCTPYMEHTOB H
IITaMIIOB.

13.7 TBep/pIe CIIABHI.

14

Ctaju ¢ 0cO0BIMH CBOWCTBAMH.

14.1 Kopp0o3uOHHOCTOWKHE CTAJIH.
14.2 Knaccuduxanus KOppo3HOHHOCTONKUX CTaJIeH.
14.3 XKapocToiikue 1 )apornpoyHbIe CTAIN U CIIJIaBbI.

15

YyryH.

15.1 Pa3HoBUAHOCTH M TpaUTH3AIMS YYTYHOB.




15.2 Crpoenue, cBoiicTBa, Ki1accu(ukanus 1 MApKUPOBKa
YyTI'yHOB.

15.3 Cepplii uyryH.

15.4 BbICOKOTIPOYHBIN YyTYH.

15.5 KoBkuii yyryH.

15.6 OrGeneHHbIe U APYTHE YYTYHBI.

16 | [{BeTHBIE METAJLIBI M HX 16.1 ANFOMUHMIA U €O CIUIABHI.
CILIABBI. 16.2 Menap 1 ee CILIaBbI.
16.3 TurtaH u ero CIuiaBbI.
16.4 MarHuii 1 ero CIUIaBbl.
17 | Komno3uuuonusie Matepuaabl | 17.1 Tunsl koMno3unimoHHbIx MaTepuaiioB (KM).
M MaTepHaJibl HOpOIHKOBOﬁ 17.2 KomnoneHTsI U cBoiicTBa KM.
MeTaLTyprHH. 17.3 Pa3HOBHUAHOCTH OPOLIKOBBIX MaT€pPHAJIOB.
5.3. JlaGopaTopHble 3aHATHSA (He MPeAyCMOTPEHbI Y4eOHbIM IJIAHOM)
5.4. IIpakTnyeckue (ceMUHAPCKUE) 3aHATHS
Tabuauna S
Ne HaumenoBanue pa3jaeJia Conep:kanue pa3iesoB JUCHUILIHHBI
n/n AUCHHUILTHHBI TI0 ceMecTpam
1 | Merta/uibl. ATOMHO- 1.4 JledexThl KpUCTATITNYECKON CTPYKTYPBI METAJLIOB.
KPHUCTAIMYECKOE CTPOCHHUE 1.5 Mudpdysns B meranmax.
METAJLIOR. 1.6 Knaccudukanus MeTaios.
2 | Kpucraipiu3zanusi MeTaJLIoOB. 2.7 DHepreTHUYeCKUe YCIOBHS Mpolecca
KpHUCTaUTU3AIUH.
2.8 MexaHH3M Ipoliecca KpUCTaTU3AIUH.
2.9 Camornpon3BoJIbHOE (TOMOT€HHOE) U TeTePOreHHOE
3apobIeo0pa3oBaHue.
2.10 MoauduuupoBaHue METAILIOB.
2.11 TlonumopdHbIe mpeBpalieHus B MeTalIax.
2.12 ®dopma KPUCTALIOB U CTPOCHHUE CIUTKOB.
3 | O6mas Teopus CIIABOB. 3.6 OCHOBHBIE TIOHATHUS B TEOPUH CIUIABOB.
3.7 OcoOEHHOCTH CTPOCHHUS, KPUCTAIIM3AIUU U CBOICTB
CIUIaBOB: MEXaHWYECKHX CMECEH, TBEPIIbIX
pPacTBOPOB, XUMUYECKHX COEAMHEHUH.
3.8 Kpucranmnusanus criaBos.
3.9 lmarpamma COCTOSIHHSI TByXKOMITOHEHTHOTO CILIaBa.
3.10 T[lopsaok MOCTPOSHHS JUArpaMM U UX
Pa3HOBHHOCTH.
4 | JKene3o U ero CrjiaBbl. 4.6 JIlnarpaMMa COCTOSTHUS JKeJIe30-YTIIePO/I.

4.7 KOMIOHEHTHI M CTPYKTYPHBIE COCTABIISIOIINE
CHCTEMBI XKeJIe30-yTIepo/l.

4.8 TlpeBpalteHus Ha IMHUAX JHArPaMMBbl )KeJIe30-
yIIepoa.




4.9 TIpaBUIIO KOHLIEHTPAIMI U OTPE3KOB.
4,10 Krnaccudukaius 1 MapKUPOBKa CTaJCH.

Jedopmanus meTasiIoB.

5.4 Buasl nedopmanuii 1 HanpsHKEHUH.

5.5 MexaHu3M MIacTUYECKOl aedopMalny 1
1e(OpPMALMOHHOTO YIIPOYHEHHSI.

5.6 BnusHue HarpeBa Ha cTpoeHue 1ehOpPMHUPOBAHHOTO
MeTaJlIa.

CBoliCTBa METAJIOB.

6.7 dusnyeckre CBOMCTBA METAJIOB.

6.8 Xumuueckue CBOMCTBA METAILIIOB.

6.9 MexaHndeckue CBOMCTBA METAJIIIOB.

6.10 TexHONOrHYECKUE CBOMCTBA METAILIIOB.

6.11 DxkcrryaTalldOHHBIC CBOMCTBA METAJLIOB.

6.12 PazpymieHne MeTalIoB U KOHCTPYKIIMOHHAs
MPOYHOCTD U3JICIIHN U3 HUX.

MexannuyecKune CBOHCTBA
MeTAaJJI0B.

7.4 Crioco0bl onpeiesieHusl MeXaHUYeCKUX CBOMCTB.

7.5 OnpezneneHre NPOYHOCTU U MIACTUYHOCTH.

7.6 OnpeneneHue TBEPIAOCTH, BA3KOCTH U YCTATOCTHON
IPOYHOCTH.

Teopusi TepMUYeCKOM
00padoTKU MeTA/IIOB.

8.3 Knaccu¢ukanus BUI0B TEPMUYECKON 00pabOTKH.
8.4 IlpeBpateHus, MPOTEKAOLINE B CTAIIU IIPH HArpeBe u
OXJIQKICHUH.

TexHoJI0rHsI TEPMHUYECKOH
00padoTKH CcTAJIN.

9.5 HarpeB npu TepM0o00padoTKe. XUMHYECKOE ICHCTBUE
Ha METaJll HarPEBaroIeH CPE/IbI.

9.6 Omxur. HaznaueHnue u pa3HOBUIHOCTH.

9.7 3akanka. Haznauenue u criocoOsbl.

9.8 Otmyck cranu. HazHaueHue u pa3HOBUIHOCTH.

10

XHUMHKO-TepMHUYECKAs
00padoTKa cTajan.

10.5 [lemenTamms.

10.6 AzoTtupoBanue.

10.7 llnannpoBaHue WU HUTPOILIEMEHTAIIHS.
10.8 Tuddy3ronHas meTaum3anusi.

11

Meroas! ynpo4HeHus
MeTaJlJIOB.

11.6 Tepmomexanuueckast 00paboTKa CTaNH.

11.7 TToBepXHOCTHOE YIPOUHEHHE CTAIBHBIX JETaJEH.

11.8 Crapenwue.

11.9 O6paboTka cTaay X0JI0A0M.

11.10 Ympounenue METOJIOM
neopmanuu.

JIACTUYECKOU

12

KoHcTpyKIIMOHHBIE CTAJIN.

12.4 Bnusinue yriaepoja v mpuMeceil Ha CBOMCTBA CTallu.

12.5 JlerupoBanubie cTayd. BiusHUE JIETHPYOMIAX
9JIEMEHTOB Ha MOJUMOP(U3M Kele3a.

12.6 Knaccudukanus JerHpoBaHHBIX CTaJICH.

13

Kaacenpukanust
KOHCTPYKIIMOHHBIX CTaJIeil.

13.8 llemeHTyeMbIe U yITydllIaeMble CTAIIH.

13.9 BricokonpouHsble, Npy>KUHHbBIE U
HIAPUKOTIOAIIMITHUKOBBIE CTAIH.

13.10 Cramm mist nznenuii, paboTarONINX TMPH HA3KUX
TeMIIepaTypax.

13.11 W3HOCOCTOWKHE U aBTOMATHBIE CTAJIH.

13.12 Cramu s pexxymero "HCTpyMeHTa 1
OBICTPOPEIKYIIUE CTANIH.

13.13 Cranu U1 U3MEPUTENBHBIX HHCTPYMEHTOB U
IITaMIIOB.




13.14 Tsepnble CIUIaBHI.

14 | Ctanm ¢ 0co0bIMH CBOICTBAMM. 14.4 Koppo3uOHHOCTOWKHE CTAIIH.
14.5 Knaccudukamnus KOppo3nOHHOCTOMKHUX CTaJIeH.
14.6 YKapocToiikue u )KaponpoyHbIe CTAN U CIUIABBI.

15 | YyryH. 15.7 PaznoBugHOCTH 1M rpadUTH3AIMS TyTYHOB.

15.8 Ctpoenue, cBoiicTBa, Kiaccupukanus 1 MApKUPOBKa
YYTYHOB.

15.9 Ceppiii uyryH.

15.10 BBICOKOPOYHBII YyTYyH.

15.11 KoBkwuii 4yryH.

15.12 Ot6eneHHble U APYTUE YyTYHBI.

16 | liBeTHBIE METALIBI H UX 16.5 AroMUHUI H €T0 CILJIaBHL.
CILIABBI. 16.6 Menp 1 ee CIUIaBBbI.

16.7 TutaH 1 ero CIjiaBbL.

16.8 Maruuii u €ro CIiaBbl.

6. CamocTosiTeJibHAsI padoTa CTYJAEHTOB M0 IUCHUIJINHE

Leab0 caMOCTOSITEIbHOI PadOTHI SBISETCS (POPMHPOBAHUE JIMYHOCTH CTYJIICHTA,
pa3BUTHE €r0 CHOCOOHOCTH K CaMOOOYYEHHUIO M TOBBIIICHUIO CBOEro MPOQPECCHOHAIBHOTO
YPOBHSI.

CamocrtosiTennbHasi paboTa 3aKIIFOYAeTCs B U3YYCHHH COJICp)KaHUS TEeM Kypca I10
KOHCIIEKTaM, Y4YeOHMKaM W JIOTOJIHUTEIBHOW JUTepaType, MOATOTOBKE K Ja0OpaTOpHBIM M
NPAaKTUYECKUM 3aHATHSAM, K pyOSKHBIM KOHTPOJIAM, K 3K3aMeHy, opopMieHnn 1abopaTOpHBIX
pabot. OHa MOKET BKIIFOYATh B Ce0s1 MPAKTHKY IMOATOTOBKHU pedepaToB, MPpe3eHTAIHIA 1 JTOKIa10B
no HuM. Tematmka pedeparoB [OKHa WMMETh TNPOOJEMHBIA ¥ TPOPECCHOHATHHO
OPUCHTHUPOBAHHBIN XapaKTep, TPEOYIOIHIA CAMOCTOSATEILHOW TBOPUYECKOM pabOThI CTY/ICHTA.

TeMbl TOKJIAI0B:

1. Koppo3zus MeTamuioB: pa3HOBHIHOCTH U METOABI OOPBOBI.

2. KommnosuTtHbIe MaTepuaibl B HAYKE U TEXHUKE.

3. TlopomkoBbie MaTepHaIbl.

4. TyromnjaaBKue MeTaJUIbl M CIUIaBbI HA MX OCHOBE.

5. TlonmyyeHne MOHOKpPHUCTAJJIOB U aMOP(PHBIX METAJJIOB.

6. B3amMocCBs3b MEXIy COBEPIICHCTBOBAHHEM MAaTEPHAJIOB U Pa3BUTHEM HAYKH M TEXHUKH.

7. OU3UKO-MEXaHWYECKHE CBOWCTBA  METAJIOB M CHOCOOBI  ONpeAeNeHHs  UX
KOJIMYECTBEHHBIX XapaKTEPUCTHUK.

8. HanomaTtepuaibl B COBpEMEHHOM MUPE: BpeJl IIU M0JIb3a.

[TpuMeHeHNEe KepaMUYEeCKUX MaTEpUAIOB B COBPEMEHHON TEXHHKE.
10. MemunuHCKHE MaTepHaibl: TpeOOBaHMS K HUM M CBOMCTBA.
11. ®drop-noaumMepsl: CBOHCTBA U IPUMEHEHHUE.
12. Hemerannuueckue MaTepuaibl.
13. B3anMOCBsI3b MEX/Iy COBEPIICHCTBOBAHUEM MAaTEPHAIOB U PA3BUTHEM HAYKH U TEXHHKH.
14. TexHonorus MPOU3BOICTBA JIETANICH METOJOM OPOIIKOBON METAJLITypruu.

15. MexaHHn4YecKHe CBOMCTBA METAJLIOB.




IlepeyeHb y4eOHO-METOAMYECKOTO oOOecHeYeHHsl sl CAMOCTOSITEJILHOM PadoThl
CTYAEHTOB:

1. [Tactoruna O.B. Marepuanosenenue : yue6Hoe mocobue / Ilactoruna O.B.. —
MuHck : PecriyOnukaHcKuii HHCTUTYT npodeccuoHaibHoro oopasosanus (PUIT0), 2020. — 276
c.— ISBN 978-985-7234-48-6. — TekcT : 3NEKTPOHHBIH // DIEKTPOHHO-ONOIMOTEYHAs cUCTEMa
IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/100385.html (maTa oOpareHus:
07.03.2021). — PexwuM jmocTtyma: JUisi aBTOPU3UP. MOJIb30BATEIICH

2. MensaukoB A.I'. Marepuanosenenue : yaeoHnoe nocooue mist CI1O / MenbHUKOB
A.T'., XBopoBa U.A., YunkoB E.Il.. — Capatos : [IpodoGpa3zoBanue, 2021. — 223 ¢. — ISBN
078-5-4488-0919-4. — Tekct : 2JCKTPOHHBIA // DIeKTpOHHO-OMOMMOTeuHass cucrema I[PR
BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/99930.html (mata oOpamenus:
07.03.2021). — Pexwum mocryma: Juis aBTOpU3Hp. mosb3oBatencit bonmaperko I'.I'. OcHOBBI
marepuanoBenenus: yueOHuk / bongapenko I'.I'., KabanoBa T.A., Pribanko B.B. — Mocksa:
Jlabopartopus 3nanui, 2020. — 761 ¢. — ISBN 978-5-00101-755-4.

3. DmnekrtpoHHble pecypchl. Pexxum mocrtyma: http://www.gumer.info/bibliotek_Buks
/Science/metr/01.php; http://libgost.ru/1.php.

7. OnleHOYHBIE CpeIcTBA

7.1. Bonipochl K py0e:KHBIM aTTeCTAIUSIM

Bonpocs k 1-ii py0e:xxHoii aTTecTannu
Marepuanosenenue. O01mias XxapakKTepUCTUKa METAJIOB.
ATOMHO-KPHUCTANINYECKOE CTPOCHHUE METAJIIIOB.
JleheKThI KpUCTAIUIMYECKON CTPYKTYPhI METAJLIOB.
Huddysus B merannax.
Krnaccudukanus Metanos.
OHepreTu4ecKue ycloBHs MpoLecca KpUCTaUIN3aluHg.
MexaHu3m mpoliecca KpHUCTaUIU3alHH.
I'oMoreHHO€e U TreTeporeHHOe 3apo/IblIe00pa3oBaHUe.
MonudunrpoBanue MeTaIOB.
10. [TomumopdHbIe MpeBpalleHus B MeTallIax.
11. ®opma KpHCTaIOB U CTPOEHUE CIUTKOB.
12. TToHsATHE O CTIIaBaX ¥ METOAAX WX MoiydeHuss. OCHOBHBIE TIOHSATHS B TEOPUH CILUIABOB.
13. OcobGeHHOCTH CTPOEHUS, KPUCTAJUIM3ALIMU U CBOMCTB CIJIaBOB:
MEXaHUYECKUX CMeCel, TBEP/bIX paCTBOPOB, XUMUYECKUX COETMHEHUIN
14. lnarpamma coCTOSIHUS JBYXKOMIIOHEHTHOTO CILJIaBa.
15. Ilopsiiok moCTpOeHUs JUarpaMM COCTOSIHUS CILIABOB.
16. OcHOBHBIE THIIBI TUArpaMM COCTOSIHUS CIIJIABOB.
17. CBs3b MeX Ay CBOMCTBaMHU CIIJIaBOB M TUIIOM JTUArpaMMBbl COCTOSHUS
(nmpaBuinio Kypnakosa H.C.)

CoNR LN E

18. lmarpamma cocTostHHS Kele30 - yriepoa. Kommonentsr cucremsr Fe—FesC.
19. XapakTepucTika CTpyKTypHBIX COCTaBJISIOIUX cuctembl Fe—FesC.

20. IpeBpamenus Ha THHUAX Auarpammbl Fe — FesC.

21. Ctpyktypsl u ¢a3sl Ha tuarpamme Fe — FesC.

22. TIpaBuiI0 KOHIICHTPAIUH U OTPE3KOB.

23. Knaccudukanus 1 MapKUpOBKa YIIIEPOAUCTBIX CTaleH.

24. Buner nedopmaruii 1 HarmpsHKeHUH.

25. [Tnactuueckas neopmarius.



26. MexaHu3M IIacTUYECKON AeopMaIliyi METAIIJIOB.

27. Mexanu3sM 1e(hOpMaIiiOHHOTO YIIPOYHEHUS] METAJIJIOB.

28. BiusHue HarpeBa Ha CTpOeHUE 1epOPMUPOBAHHOTO METAJIA.

29. OCHOBHBIC CBOMCTBA METAIIOB: (pH3UUECKHE, XUMHUECKUE, MEXaHUIECKHE,

TEXHOJOTUYECKUE U IKCIUTyaTal[HOHHBIE.

30. Mexanu4ueckoe pa3pyieHie TBEPIbIX TEel.

31. Pa3pymienne MaTepHrasoB B IpoIiecce H3HOCA.

32. Koppo3noHHOE pa3pylIieHne MaTepHuaoB.

33. CriocoObl MOBBIIEHHS] KOHCTPYKIIMOHHOW IIPOYHOCTH MAaTEPHAJIOB.

34. IIpoYHOCTh M TUIACTUYHOCTH U METOJIbl HX OTPEICIICHHS.

35. TBeprocts. MeTobl OnpeieieHue TBEPIOCTH.

36. Bszkoctb. Onpenenenue BI3KOCTH U €€ 3aBUCUMOCTh OT TeMIepaTyphl.

37. BeiHocinBoCTh. OCHOBHBIE XapaKTEPUCTHKH BRIHOCIHBOCTH.

38. Knaccudukanus BUI0B TepMUYECKON 00pabOTKH.

39. IlpeBpateHus, TPOTEKAOIIME B CTAIN IIPH HArPEeBE U OXJIAKICHHUH.

40. Harpes npu Tepmoo0OpaboTke. XMMHYECKOE BO3/ICHCTBHE HArpeBAOIIEH
Cpenbl Ha METaJll.

41. Omxur u HopMmanuzauus. HazHaueHue u pexumsl.
42. 3akanka. Haznauenue u Bubl. 3aKaJoyHble CPEJibl.

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

Bbujer k 1-oii pyoekHoii arrecranuy Ne 1

JlucnunnuHa «Marepuanoseneaue-TKM»
N5  TI'pymma TOT___ cemectp 4

1. Knaccuduxkanus BUI0B TEPMUIECKON 00pabOTKH.

2. ATOMHO-KpPHUCTAJUIMUECKOE CTPOCHNUE METAJLIOB.

YTBEPX/AIO:

« » 20 T 3aB. kadenpoit

Bonpocs! ko 2-ii py0exHOi aTTecTanun

1. Crioco0OBI 3aKaJKy CTaJH.



2. Otnyck crasi. OcHOBHOE 000pyI0BaHUE TSl TEPMUUYECKON 00pabOTKH.
3. Xumuko-TepMudeckas oopadotka. HasHaueHue u OCHOBHBIE BUJIBI.

4. HemenTanus. CriocoObI IIEMEHTAIMU ¥ TEPMOOOpa0OTKA MOCIIe HEee.

5. AzorupoBanue. HazHaueHue U pa3HOBUIHOCTH.

6. lluanupoBaHue U HUTPOLIEMEHTAIHUA.

7. Mudbdy3nonnas MeTauu3arms.

8. Tepmomexanunueckasi 00pabOTKa CTaIH.

9. IToBepXHOCTHOE YIIPOUHEHHUE CTAIBHBIX JICTAJICH.

10. 3akanka TBY u ra3oruiasMenHast 3aKalika.

11. Crapenue. Haznauenue u pa3sHOBUAHOCTH.

12. O6paboTKa cTaim XOJIOI0M.

13. YnpouyHeHue METOIOM IUTACTHYECKOM JIehopMaIuu.

14. KoHCTpyKIIMOHHBIE CTAIM U UX PAa3HOBUIHOCTH.

15. Bausinue yriiepoaa Ha CBOMCTBAa KOHCTPYKIIMOHHBIX CTaJeH.

16. Tumbl npuMecei 1 UX BIMSHAE Ha CBOWCTBA CTAJICH.

17. JlerupoBanHnsble cTanu. HazHaueHue Jerupyromnmx 3JeMeHTOB.

Knaccugukarus 1erupoBaHHBIX CTaJEH.

18. BausiHue Jierupyronmx 3IeMEeHTOB Ha OIMMOP(U3M Keje3a.

19. Bausiaue JIerupyonmx 3IEMEHTOB Ha (ha30BbIC IPEBPALICHUS B CTAJISX.

20. LlemeHTyeMble U yIydllIaeMble CTANH.

21. BeicOKkOopOUYHBIE, IPYKUHHBIE U MIAPUKOMOIIAITHUKOBBIE CTAIH.

22. Cranu Juig u3fenuil, paboTaromux Npy HU3KUX TeMIepaTypax.

23. I3HOCOCTOMKHNE U aBTOMAaTHbBIE CTAJIH.

24. O6bIYHbIE U OBICTPOPEKYIIUE CTANIN JJIs1 HHCTPYMEHTA.

25. Cranu U1 M3MEPUTENBHBIX HHCTPYMEHTOB M IITAMIIOBEIE CTAJIH.

26. TBepaOCIUIaBHI U aIMa3 KaK MaTepuall JJIsl U3TOTOBJIECHUS HHCTPYMEHTOB.

27. KopposuonHo-croiikue cranu. Kiraccupukamnus KOppo3nOHHO-CTOWKHIX CTaJICH.

28. JKapocToNKOCTb, )KapOCTOMKHE CTAIH U CIUIABHI.

29. XKaponpo4HOCTh, )KapOMPOUHbIE CTAIH U cIuiaBbl. Kinaccudukanus
KapOTIPOYHBIX CTaJIeH U CIJIaBOB.

30. Uyryn. I'padurusanus ayryHoB. BausiHue coctaBa uyryHa Ha Ipoliecc rpaduTu3ammm.

31. BnusHue rpaduta u npumeceil Ha MEXaHUUYECKHUE CBOMCTBA YYT'YHOB.

32. Ctpoenue u Ki1acCu(UKaIHs 9yTyHOB.

33. Cepslit uyryH. CBoiicTBa, MApKUPOBKa U TEPMOOOPAOOTKA.

34. BeICOKONIPOYHBIN YyT'yH C IIapoBUIHBIM Ipadutom. CBOHCTBA,
MapKHpOBKa U TepM0ooOpadoTKa.

35. KoBkuii uyryn. CBoiicTBa, MApKUpOBKa M TEPMOOOPAOOTKA.

36. L{BeTHBIE MeTAIIIBl. ATFOMUHUM U €r0 CIUIaBhI.

37. Menrp u ee CIIaBEL

38. TuraH u ero crassl.

39. Marauii 1 ero CIuIaBBbl.

40. KoMno3u1MOHHBIE MaTEpHAIIbL.

41. Marepuansl TOPOIIKOBON METaJUIyPIHH.

T'PO3HEHCKHUH T'OCYIIAPCTBEHHBIH HE®TIHOH TEXHUYECKHH YHUBEPCHUTET




BuJjer k 2-oii pyoesxkHoii arrecranuu Ne 1

Juctmmianaa «Matepuanosenerne-TKMy
N>  TI'pymma TOT___ ceMecTp 4

1. XumMuko-tepmuyeckas 00paboTka cTaju.

2. Yyryn. I'padutH3anms 4yryHoB.

YTBEPXIAIO:

« » 20 1. 3aB. kadeapoit

7.2. Borpochl K 3K3aMeHYy

—

. MaTepI/IaJ'IOBeI[eHI/IC. 0611_[35{ XapaKTCPpHUCTHKAa MCTAJIJIOB.

2. ATOMHO-KPHCTaJNINYECKOE CTPOCHHUE METAILIIOB.

(98]

. lethekThl KpUCTATUINYECKOH CTPYKTYpPBI METAILIOB.

I

. Auddys3us B MmeTamiax.

W

. Kitaccudukanus metamios.
6. DHepreTuyecKue yCiaoBUS MPoLiecca KPUCTATUTU3AIIIH.
7. MexaHu3M mpouecca KpUCTaUIA3aliu.

8. [oMoreHHO€e U reTeporeHHOE 3apO/IbIIIe00pa3oBaHuE.

Ne)

. MoauduiupoBanue METaIOB.
10. IlonmumopdHbie MpeBpallieHUs] B METALIAX.
11. ®opma KpUCTaIIIOB U CTPOEHUE CIUTKOB.

12. IlonsTue o cinaBax u METOJaX UX MOJYUCHUA. OCHOBHBIC TIOHATHS B TCOpHUUn
CIIJIaBOB.

13. OcobeHHOCTH CTPOCHUS, KPUCTAIUTA3AIMN i CBOMCTB CIUIABOB: MEXAHUYECKUX
cMecel, TBepAbIX paCTBOPOB, XUMHUECKUX COCIMHEHUN

14. JlnarpaMMa COCTOSIHUS JBYXKOMIIOHEHTHOTO CILJIABA.
15. Ilopsimok MOCTPOEHUS IUarpaMM COCTOSIHUS CILUIABOB.

16. OCHOBHbIE THIIBI IUArPAMM COCTOSIHUS CILJIaBOB.



17. CBs13b MEXIy CBOMCTBAMH CIIJIABOB U TUIIOM JHarpaMMBbl COCTOSTHUS (TTPaBUIIO
Kypnakosa H.C.)

18. Jluarpamma cocTostHUs kemne30 - yriaepoa. Komnonents! cucrembr Fe—Fe3C.
19. XapakrepucTuka CTpYKTYPHBIX cocTaBisitouux cuctemsl Fe—Fe3C.
20. IIpeBpamenus Ha muHUAX quarpammbl Fe — Fe3C.

21. Ctpykrypsl 1 (a3sl Ha quarpamme Fe — Fe3C.

22. IIpaBuiio KOHIIEHTpAMA U OTPE3KOB.

23. Knaccudukarus 1 MApKUPOBKa YTIIEPOTUCTBIX CTAJICH.

24. Buasl nedopMariuii ¥ HarpsHKCHH.

25. IInactuyeckas aedopmarusi.

26. MexaHu3M IJIaCTUYECKOM ehopMaliiyd METaIJIOB.

27. Mexanusm 1ehopMalMOHHOTO YIIPOUYHEHHUS METAJLIOB.

28. BausiHue HarpeBa Ha CTpoeHHe 1e(hOpPMUPOBAHHOTO MeTalla.

29. OCHOBHBIE CBOWCTBA METAIIOB: (PU3NUICCKUE, XUMUICCKHIE, MEXaHUIECKHUE,
TEXHOJIOTUIECKUE M IKCIUTyaTallMOHHBIC.

30. Mexanunueckoe pa3pylIeHNUEe TBEPBIX TEIL.

31. Pa3zpymenue MatepuaioB B IPOLECCE N3HOCA.

32. Koppo3uoHHOE pa3pylieHne MaTepraioB.

33. Crioco0Ob! NOBBILIEHHSI KOHCTPYKIIMOHHOW ITPOYHOCTH MaTepUaOB.

34. IIpo4yHOCTh M IUIACTUYHOCTH M METOJbI UX ONpPEAETICHUS.

35. TBepaocTb. MeToabl onpesieIeHue TBEPAOCTH.

36. Bsaskocts. Onpenenenne BA3KOCTH U €€ 3aBUCUMOCTb OT TEMIIEPATYPHI.
37. BeiHocnuBoCTh. OCHOBHBIE XapaKTEPUCTUKN BEIHOCIIMBOCTH.

38. Knmaccudukanust BUI0B TEPMUUYECKONH 00pabOTKH.

39. IlpeBpatieHus, NpoOTEKAIOIINUE B CTAIN IPU HATPEBE U OXJIAKICHUU.

40. HarpeB npu TepMoo0OpadboTKe. XMMUYIECKOE BO3ICHCTBUE HArPEeBAIOIIEH CPEIbI
Ha METaJll.

41. Omxur u HopMmanu3auus. HazHaueHue u peKuMsl.



42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

3akanka. HazHaueHue v BUIbl. 3aKaIOYHBIE CPEbI.

CrniocoObl 3aKallky CTaJIH.

Otnyck cranu. OCHOBHOE 000pyJOBaHUE JUIsl TEPMUYECKO 00paboTKH.
XuMuKo-TepMudeckas o0padorka. HasHaueHne u OCHOBHBIE BUJIBI.
[emenTarus. CriocoObI IIEMEHTALUK U TEPMOOOPAOOTKA MOCIIE Hee.
A3sortupoBanue. HazHaueHne u pa3sHOBUIHOCTH.

[[nanupoBaHre ¥ HUTPOLIEMEHTALUS.

Juddy3nonnas MeTaain3amus.

Tepmomexanuueckass 00pabOTKa CTaJIH.

[ToBepXHOCTHOE YIPOYHEHHUE CTAJIBHBIX JETAJICH.

3akanka TBY u razonasmeHHast 3aKaika.

Crapenue. HazHaueHue v pa3HOBUIHOCTH.

O6paboTKa cTaau X0JI0I0M.

YnpouHeHHe METOAO0M IJIaCTUYECKOH J1ehopMalHH.
KoHCTpyKIIMOHHBIE CTAJIN ¥ UX PA3HOBUIHOCTH.

Bimmstnue yriepoaa Ha cBOMCTBa KOHCTPYKIIMOHHBIX CTAJICH.

Tunel npuMecel U UX BIMSHUE HA CBOMCTBA CTaJEH.

JlerupoBanHnsble ctanu. Haznauenue nerupyromux 3nemeHToB. Knaccudukanus

JICTUPOBAHHBIX cTajiei.

60.

61.

62.

63.

64.

65.

66.

67.

BnusiHue nerupyronmx 3J1eMeHTOB Ha MOJIMMOp(hU3M Kenesa.

Biustaue nerupyrommx 31eMeHTOB Ha (a30BbIe IPEBPAILICHUS] B CTAISX.
[lemeHTyeMBbIE U yaydIliaeMbIe CTAJIH.

Bricokornpounsble, Npy>KMHHBIE U IIAPUKONOAIIUITHUKOBBIE CTAJIH.
Cranu s u3aenuit, paboTaronuX MpH HU3KUX TEMIEpaTypax.
N3HOCOCTOIKHME U aBTOMATHBIE CTAJIU.

OObruHBIE ¥ OBICTPOPEXKYIIHE CTATH JIJII HHCTPYMEHTA.

Cranmu AJId UBMEPUTCIIbHBIX THCTPYMCHTOB M INTAMITOBBIC CTaJIN.



68. TBepaocIUIaBhl U aJiIMa3 Kak MaTe€puai JJisl U3TOTOBJIECHUSI MTHCTPYMEHTOB.

69. Kopposuonnocroiikue ctanu. Knaccudukarus KOppo3HOHHOCTOMKUX CTaJICH.

70. 2KapocTOUKOCTh, KAPOCTOUKHE CTAJIU U CILIABBI.

71. XKapompodHOCTb, XKapONPOYHBIE CTATU U cIiaBbl. Knaccudukanus
YKapOIPOUHBIX CTAJIEH U CILJIAaBOB.

72. Yyryn. I'padurnsanus uyrynoB. BiusHue cocraBa uyryHa Ha mporecc
rpagpuTHU3AINH.

73. Bnusiaue rpadurta u npuMeceil Ha MeXaHMYeCKHUe CBOMCTBA YyTyHOB.

74. CtpoeHue u kiaccuuKalus 4yryHoB.

75. Ceperit uyryH. CBOMCTBa, MAPKUPOBKA B TEPMOOOPAOOTKA.

76. BeicOKONIpOYHBIN YyT'yH C IIapOBUIHBIM Ipadutrom. CBONCTBA,
MapKHPOBKa U TepMOOOpaboTKa.

77. KoBkuit uyryn. CBoiicTBa, MapKHUpPOBKA U TEPMOOOPaOOTKA.

78. 1IBeTHBIC METaJIIbl. ATFOMMHHUM U €r0 CILJIABHI.

79. Menp u ee clasbl.

80. TuraH u ero CIIaBHI.

81. Maruuii u ero CIijiaBbl.

82. KoMIo3unoHHble MaTepuabl.

83. Marepuainsl MOPOIIKOBON METAJUTYPIHUH.

T'PO3HEHCKHUH I'OCYIIAPCTBEHHBIH HE®TIHOH TEXHUYECKHH YHUBEPCHUTET

BbuJer k 3auery (Ok3ameny) Ne 1

Hucuunimua  «Marepuanosenenne-TKM»
N5  TI'pymma TOT CEMECTp 4

1. ITonumopdHbIe peBpalieHns B MeTasiax.

2. KoMIIO3UITMOHHBIC MAaTEPHATIB.



YTBEPXIAIO:

« » 20 1. 3aB. kadenpoii

7.3. Texkymiuii KOHTPOJIb
IIpakTnueckas padora Nel mo «Marepuajoseaenuro ,TKM»
Tema: /Imarpamma cocrosinusi Fe—C.

Ilenb paboThl: HM3y4YEHHE JUArpaMMbl COCTOSHHS Kele30—yrjiepo] Ha
pUMepe KOHKPETHBIX CIUIABOB M MPUOOPETEHHE HABBIKOB IO MPAKTUYECKOMY €€

HCIIOJIB30BAaHHIO.
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Puc. 1. — JIlmarpamma coctosiaust Fe—C

3ajaHue:.
1. Onpenenuth KOHIEHTPAIIUIO U BECOBOE COOTHOIICHHUE (ha3 B CTAJIHU C

cogepxanueM yriepoaa 1,5% npu tremneparype 900°C u B uyryHe ¢
coaepxkanueM yriepoaa 5% npu tremneparype 1000°C.

2. Onpenenuts IJis CTallU ¢ cofepkanueM yrieponaa 0,8% temnepatypy
ITOJIHOW 3aKaJIKH.



3. OmnpenenuTs HHTEPBAI KPUCTAUTH3AIUH JJI CTAIH C COJAEPIKaHUEM
yriepozaa 1%.

4. OmnpenenuTh HHTEPBAT KPUCTAIUIN3AINN JUTSl 9yTYHA C COJIEPKAaHUEM
yriepoaa 4,5%.



7.4. Onucanue nokaszaTesied 1 KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIMI HA Pa3JIMYHBIX dTanax ux (OpMHUpPOBAHUS, OTUCAHUE

IIKaJbl OOCHHUBAaHU.

Taoauua 7

Ilnanupyemble
pe3yJbTaThl OCBOCHUS

KOMIIETCHIIUHU

Kpurepuu oueHuBanus pe3yjibTaTOB 00y4eHUs

MmeHee 41 6ay10B

(Hey10BJIETBOPHUTEJILHO)

41-60 6a110B

(Y10BJIETBOPUTEIBHO)

61-80 6an0B
(xopomo)

81-100 6an10B
(OTJIMYHO)

HaumenoBaHmue

OIIK-5.

3HaTh:
- 3AaKOHOMEPHOCTH
IIPOIIECCOB
KpI/ICTaJIJII/I3aIII/II/I 158
CTPYKTYypOoOOpa3oBaHMs
METAJIJIOB U CIIABOB,
OCHOBBI UX
TepMOOOPabOTKH,
CITOCOOBI 3aLTUTHI
METAJIJIOB OT KOPPO3HH;
- KJTacCU(DUKALIUIO U

CHOCOOBI MOTYyYEHUS

®parmeHTapHbIe 3HAHUS

Henonnbie 3HaHMA

CdopmupoBaHHbIe, HO
CoZIepIKaIIie OTACTbHBIC

poOeITbl 3HAHUS

CdopmupoBaHHbIE, HO
COJZiepIKallie OTACIIBHBIC

pOoOEITbI 3HAHUS

[MpakTuyeckas padbora
Jloxmnan

KOMITO3UIITMOHHBIX

MaTepHaJoB;
YMeTh: YacTuuHble yMEHUs Henonusie ymenust ‘YMeHus ToJIHbIC, CdopmupoBaHHBIE
- pacro3HaBaTh JIOIYCKArOTCsl HeOOIIbIINE yMEHHUs

U KJIacCU(PHUIUPOBATH
KOHCTPYKLUOHHBIE U
CBIPBEBBIE MAaTEPHUAIIBI
110 BHEIIHEMY BU]LY,

OILINOKH




MIPOUCXOXKICHUIO,
CBOMCTBaM,;

- POBOAUTH
HCCIICIOBAHUS U
HCIIBITAHUS
MaTepHaJioB;

Baangern:

- nHpopmanuei
O CBOMCTBax H
MpUMEHEHUHN
Pa3JIMYHBIX
MaTepHaJioB;

- HEKOTOPBIMU
HKCIIEPUMEHTAIILHBIMU
METOINKaMH 1
TEXHUKOMN
MaTepHuanoBeIYeCKUX
HACCIIENOBaHUMN.

YacTuyHOE BaJicHUE

HaBbIKaMHU

HecucremaTtnueckoe

IMPUMECHCHUEC HABbIKOB

B cucrematnueckom
MIPUMEHEHUU HaBBIKOB

JIOMTYCKAKOTCS TIPOOEIIBI

YcneniHoe U CUCTEMAaTUYECKOE

MMPUMCEHCHUEC HABbIKOB










8. OcobennocTn peaan3anun JTUCHUIVIMHBI IJd MHBAJIUIAOB H JIKI C

OIrpaHNM4Y€HHbIMHA BO3MOKHOCTIMHU 310POBbS

JUig ocyliecTBIEHUS MPOLENYp TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOU
aTTecTallud OOY4YaroLIUXCsl CO3/1aHbl (OHABI OLIEHOUHBIX CPEACTB, aJalTUPOBaHHBIC I
UHBAJIUAOB U JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3[0POBbS W TIO3BOJIAIONINE OICHUTH
JOCTM)KEHUE MMM 3allVTaHUPOBAHHBIX B OCHOBHOM 0Opa30BaTENIbHOW MporpamMme pe3yJsbTaToB
00y4YeHHs U YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIIHI, 3asBICHHBIX B 00pa30BaTeIbHOM
nporpamMe. Popma poBeAeHUs TEKylled arTecTaluud Uil CTYAE€HTOB-WHBAIMJOB
YCTAHABJIMBACTCSI C YYETOM WHAMBHUIAYAJIbHBIX MCHUXO(PH3MUECKUX OCOOCHHOCTEH (YCTHO,
INUCbMEHHO Ha Oymare, NMUCBMEHHO Ha KOMIIbIOTEpe, B (OopMe TecTHpoBaHus M T.1.). llpum
TECTUPOBAHUM Ui CIAOOBUIAIIMX CTYJICHTOB MCIOJB3YIOTCS (POHIBI OLEHOYHBIX CPEJCTB C
yKpynHeHHbIM 1mpudrom. Ha »53k3amMeH mnpuriamaercs CONPOBOXKAAIONMIUIM, KOTOPBIH
o0OecrieunBaeT TEXHUUYECKOE COINPOBOXKAECHHE CTyAEHTy. IIpu HeoOXOauMOCTH CTYJEHTY-
UHBAJIUAY MPEIOCTABISIETCS JONOJHUTEIbHOE BpeMs Ul MOATOTOBKU OTBETA Ha K3aMeHe (MIu
3auere). OOywarommecs ¢ OrPaHWMYCHHBIMH BO3MOXKHOCTSIMU 370POBbS M OOydYaroIIuecs
UHBAJINBl 00ECHEeUUBAIOTCS IMEYaTHBIMM M 3JEKTPOHHBIMH 00pa3oBaTENbHBIMH pECypcaMu
(mporpammbl, y4eOHBIE TOCOOMSI JJIsi CaMOCTOSITeNbHOW paboThl W T.1.) B (¢opmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3/10pPOBbS U BOCIIPUATHS HHPOPMALIUU:

1) AJis MTHBAJUAOB | JIUII C OTPAaHHYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbS M0 3PEHUIO:

- VISl cJembIX: 33/1aHus Ul BBIIOJHEHUS Ha CEMHHApaxX U NPaKTHUECKUX 3aHATHUAX
oopmisitoTest penbedHO-ToueuHbIM mpupTOM bpailis uiam B BUAE 3IEKTPOHHOTO TOKYMEHTA,
JIOCTYITHOTO C ITOMOIIBIO KOMITBIOTEPA CO CIIEUUATM3UPOBAHHBIM IPOrPaMMHBIM 00eCIIeYeHUuEM
JUTSL CJICTIBIX, TMOO 3aUNTHIBAIOTCS] ACCUCTEHTOM; MUCHhbMEHHBIC 33JJaHUs BBITIOJIHSAIOTCS Ha Oymare
penbedHO-TOUeYHbIM HIpudTOM bpaliias uiaM Ha KOMIbBIOTEpE CO CHELHUATU3MPOBAHHBIM
IPOrpaMMHBIM 00€CTIeYeHUEM JIJIS CJIETIBIX JIM00 Ha/IMKTOBBIBAIOTCS ACCUCTEHTY; O0yUYaroImuMCs
JUI BBIMOJIHEHUS 3aJaHus MpPU HEOOXOAMMOCTH MPEJOCTAaBJIAETCS KOMIUIEKT MHCbMEHHBIX
NPUHAIISKHOCTEH 1 OyMara Juis icbMa pelbepHO-TOUeUHBIM mpudTOoM Bpaiins, kommboTep co
CHeHaIU3UPOBAHHBIM IPOTPAMMHBIM 00€CTIIeUeHHEM IS CIIETBIX;

- 1Js cJa0oBUAAIIMX: oOecrieunBaeTcs UHIMBUYaJbHOE PAaBHOMEPHOE OCBEIIEHUE HE
meree 300 omrokc; oOydaroMMcs s BBINOJHEHUS 3aJaHUs INpUd  HEO0OXOAUMOCTH
MIPEIOCTABIISETCS YBEIMYMBAIOLIEE YCTPOHCTBO; BO3MOMXHO TAK)K€ UCIIOJIB30BaHNE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPONCTB; 3a/laHUs ISl BHIOJIHEHUS 3aAaHUi 0OpMIISIOTCS YBEIUYEHHBIM
mpudTom;

2) 7S UHBAJIMJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI IO CJIYXY:

- A8 TIYXHX M cJa00CJbIIAIIMX: O0ECHeurBaeTCs HalWYHe 3BYKOYCHJIMBAIOIIEH
anmapatypbl  KOJUIEKTMBHOTO  TOJb30BAaHUS, TpU  HEOOXOAUMOCTH  OOyyaromuMcs
IPEOCTAaBIsAETCS  3BYKOYCWJIMBAIOIIAasl — anmapaTypa  HWHIUBUAYaJbHOIO  MOJb30BaHUS;
IIPEIOCTABIIAIOTCA YCIIYTH CypAONIEPEBOIYHNKA;

- VIl CJIeNOIJIyXMX JIOIyCKaeTcs MPUCYTCTBUE ACCHCTEHTAa, OKa3bIBAIOIIETO YCIYTH
TU(IIOCYpIOTIepeBOJUMKA (TOMUMO TPEOOBaHMA, BBIMOIHAEMBIX COOTBETCTBEHHO IS CIEMBIX U
TIIyXHX);

3) Ui ML C TSOHKENBIMUA HapyIICHUSIMU PEUH, TIYXHUX, cIa0O0CHBIIIANINX JIEKIIUA 1 CEMHHAPHI,
NIPOBOJIUMBIE B YCTHOH (popMe, MPOBOAATCS B MUCEMEHHOH Qopme;

4) ny1si MHBAJIMJIOB U JIMII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI, HMEIOLUX HAPYILIEHUSsI
ONOPHO-ABUTATEJILHOTO annapara:

- JUId JIML C HapyWEHUsIMH OINOpPHO-ABUTATENILHOIO afmmapara, HapylIeHUsIMHU
JIBUTATENLHBIX (YHKIWH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX KOHEYHOCTEWH:
NUCbMEHHBIE 33/1aHUS BBITOIHSIIOTCS HA KOMITBIOTEPE CO CIEHUAIN3UPOBAHHBIM MPOTrPAMMHBIM
o0ecreueHreM UM HaJMKTOBBIBAIOTCSI aCCUCTEHTY; BBITIOJHEHHE 3aJaHHH (TeCTOB, KOHTPOJIbHBIX



paboT), MpOBOAMMBIC B TUCEMEHHOM (hopMe, MPOBOATCS B YCTHOM popMe ImyTeM ompoca, Oece b
¢ o0yyaronmmcs.

9.  VYuedHo-MeToauuYeckoe MW HHPOPMAIHOHHOE  o0ecmeyeHHe
AUCHHUTLTHHBI

3. Marepuanosenenue : ydeoHoe mocobue / C.B. HaBwimoB [u nmp.].. — Mocksa,
Bonorga : Uudpa-Unmxkenepus, 2020. — 424 c. — ISBN 978-5-9729-0417-4. — Texkcr :
AJIEKTPOHHBIA // DnexkTpoHHO-OmOmmoteunas cucremMa IPR BOOKS : [caiitr]. — URL:

http://www.iprbookshop.ru/98417.html (mara obpamienus: 07.03.2021). — Pexwum mocryma: st
aBTOPU3HUP. N10JIb30BATEIEH

4, Comnnes FO.I1. Marepuanoseaenue : yueOHuk mis By3oB / Comnues HO.IL.,
[Mpsaxun E.N.. — Canxr-IletepOypr : XUMU3JIAT, 2020. — 783 c. — ISBN 078-5-93808-345-
6. — TekcT : amekTpoHHbIN // DnekTpoHHO-OubOIMoTeuHas cuctema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/97813.html (mata o6pamenus: 07.03.2021). — Pexum
JIOCTYTIA: JIJISl aBTOPU3HUP. TIOJIb30BaTEICH

o. Marepuanosenenue : yueonuk mist CI1O / A.A. Bopobses [u ap.].. — Caparos,
Mocksa : IIpodobpazoBanue, At I[Tu Ap Meaua, 2020. — 356 ¢c. — ISBN 978-5-4488-0866-1,
978-5-4497-0618-8. — Tekct : 3JeKTpOHHBINA // DineKkTpoHHO-OmOmmoreunas cucrema IPR
BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/96962.html (mata oOGparieHwus:
07.03.2021). — Pexum goctyma: Ui aBTOpU3Up.  mnojib3oBartened. -  DOL:
https://doi.org/10.23682/96962

10. MaTepl/laJIbHO-TeXHI/I‘IeCKOC obdecmeueHue JUCHHUITIJIMHBI

Urenne nexkumid ocymectsisiercs B ayautopun Ne 0-29 JlaGopartopust kadenpsr
000pyI0BaHa HATJISIHBIMU TOCOOHMSMHE B BHJIC CTCH/IOB U IUIAHIIETOB, Pa3MEICHHBIX Ha CTCHAX,
pa3IaTOYHBIMU MaTepHallaMH, aTJIaCaMH MHUKPOCTPYKTYp U ap. Vcmons3yemoe o0opyaoBaHue:
npuOOp MOJTyaBTOMATUYECKUN JUI U3MEPEHHs TBEPAOCTH METAJUIOB, MHUKPOCKOI IIKOJbHBIH,
U3MEpUTENIbHbIE HMHCTPYMEHTBI, PEXYIIMEe WHCTPYMEHTBI, MyQelbHas Ie4yb, TEepMOCTar,
pa3pbIBHAsI MaIlIMHA, MAITHUKOBBII KOTIEP.

I[J'Iﬂ IMPOBEACHU A JICKITMOHHBIX n MPAKTUYICCKUX 3aHATHH 110 JUCHUITIINHE
«MarepuanoBeeHne» He TpeOyeTcs CleHaIn3uPOBAaHHOTO TIPOTPAMMHOTO 00ECTICUCHHSI.


https://doi.org/10.23682/96962
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