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ITACIIOPT

®OHJIA OITEHOYHBIX CPEJICTB I10 YYEEHOW JUCITUTIMHE

Mamepuanosedenue-TKM

Ne Kop
KoHTpo/mMpyemble TeMbl . HaumeHoBaHMe
n/ KOHTPO/IMPyeMOH
JUCIUTL/IMHBI OL|€HOYHOI'0 Cpe/iCTBa
n KOMIIeTeHMHU
1 | CoBpeMeHHOe MeTa/uTypruyeckoe OIIK 5 [MTpakTHueckast paboTa
MPOU3BOZCTBO U €ro IpOJYKLHS. Hoxnan
[1por3BO/CTBO UyryHa U CTaJlu. JK3aMeH
2 | Crioco6bl pa3MBKY CTaJIH. OIIK 5 [TpakTrueckas paboTa
Crioco0bl TTOBBITIIEHUST KaueCcTBa Hoknag
CTaJIu. JK3ameH
3 | 3aroToBUTeILHOE U JIUTEHHOE OIIK 5 [TpakTrueckast pabota
IIPOM3BO/ICTBO. Hoxnapn
JK3aMeH
4 | TexHonorust 06pabOTKK MeTaIOB OIIK 5 [TpakTrueckast paborta
naBneHueM. CBapoyHoOe Hoxnap
TIPOU3BO/CTBO. JK3aMeH
5 | Metanibl. ATOMHO- OIIK 5 [TpakTHueckast pabota
KPUCTa/UIMUeCKoe CTpoeHue Hoxnapn
MeTaJljIOoB. OK3aMeH
’Kesie30 ¥ ero CriaBbl.
6 | CeoticTBa MeTasinoB. Onpe/eneHue OIIK 5 [TpakTrueckast paboTa
MeXaHWYeCKHUX CBOMCTB MeTa/I/IOB. Hoxnaz
OK3ameH
7 | Teopus u TexHOJIOTUS OIIK 5 [TpakTHueckast paborta
TepMHUYeCcKol 00paboTKu Hokmnan
MeTa/l/IOB. JK3aMeH
8 | Xumuko-tepmMuueckast 06paboTka OIIK 5 [TpakTryeckast paborta
CTasu. Hoknag
MeTo/ibl YIPOUHEHUSI MeTaJI/IOB. OK3ameH
INEPEYEHBb OIIEHOYHBIX CPE/ICTB
No HaumMeHoBaHue Kparkas xapakTepucTuka IIpeacraBnenue
n/n OLIEHOYHOI'0 OLIEHOYHOTI'0 CpPe/ICTBa OL[eHOYHOT'0
cpeacTBa cpeacTBa
B oHpge
1 Cpe/CTBO NMPOBEPKH YMEHHH 00yuarolerocs Komriekr 3aganuii
HpakmuquKaﬂ TMMPUMEHATD TIO/TyU€HHBIE 3HaHUS I10 3dpdHee A1J1s BBITIOJTHEHUSA
paboma orpesie/IeHHON MeTO/IMKe JJisl PellieHus 3a/jau Uin MPaKTAYeCKUX
3a/laHUM 110 MOJTYJIIO0 WX AUCIUIIMHE B 1[e/IOM pabor
2 ITpoayKT camocTosITeTbHOM paboThI 00yJaroL[erocs,
TIpe/ICTaB/ISION|I COO0H ero myb/MUHOe BRICTYIUIEHHEe
Zoknao T0 ZIOBE/IEHUIO /10 ay/IMTOPUH Pe3y/bTaToB yueOHO- Tembl f0K/IaI0B
MPaKTHUUeCKOH, yueOHO-HCCe0BaTeNbCKOM M
Hay4yHOU TeMbl
2 3auem WroroBasi popma OIleHKH 3HaHUH Bonpocel K 3auety




3AJAHUSA /11 BBITIO/ITHEHUSA ITIPAKTUYECKHNX PABOT

3aganue Nel. CoBpemeHHOe MeTa/l/Iypruyeckoe rpou3BO/CTBO.

3aganue Ne2. [IpenmyiiiecTBa ¥ HeZIOCTaTKX PA3/IMUHBIX CIIOCOOOB MIPOM3BOACTBA CTaH.
3aganue Ne3. [TyTu coBeplLIeHCTBOBaHUS HelPePbIBHOU Pa3/IMBKU CTaJIH.

3aganue Ned4. TloBbllleHHe KaueCTBa CTa/JbHBIX C/MTKOB ITyTeM BHEIIHWX BO3ZJEUCTBUM Ha
3aTBep/leBaroI1il MeTasll.

3apanue Ne5. Pa3HOBHUIHOCTH 3arOTOBOK B MAIlIMHOCTPOUTEILHOM TTPOU3BO/ICTBE.

3aganue Ne6. JTvThbIe 3ar0OTOBKU B MallIMHOCTPOEHUH.

3aganue Ne7. CoBpeMeHHOe TIPOU3BOZCTBO MeTa/IONPOAYKIMM MeTOoJaMH TJIaCTUUeCKOu
Jedopmaryu.

3apanme Ne8. Crioco6bI CBapKU MeTalJIOB, MCTI0/Ib3yeMble B MalllHOCTPOEHHH.

3aganue Ne9. ATOMHO-KPUCTa/VIMYECKOE CTPOEHUE METaslyIoB.

3apanue Nel0. CriiaBbl JKeJie3a C yrjepoAoM: CTau U YYTyHBI.

3aganune Nell. CBolCTBA MeTa/l/IOB.

3aganue Nel2. OnpeeneHre MexaHUYeCKMX CBOMCTB MeTa/lIOB.

3aganue Nel3. Teopust u TeXHOIOTHS TEPMUUECKOI 00pabOTKH CTasIH.

3aganue Neld. O6opyzoBaHue i TEPMUUECKOM 00pabOTKH CTasH.

3apganue Nel5. Pa3HOBU/JHOCTH XMMHUKO-TEPMUUECKON 00pabOTKHM CTanu, WX MpeuMyllecTBa U
HeJ|0CTaTKU.

3apanne Nel6. CriocoObl yIIpOUHEHHsT CTaslH.

KpnTeplm OLI€HKH OTBE€TOB Hd IIPAKTHYECKHE paﬁOTbI:

- He 3aumeHO @bicmae/siemcsi cnyoeHmy, ec/iu OdH HENoO/HbI omeem, TIpeJCTaBJISIOLIUNA
co0oii pa3po3HeHHbIe 3HAHUS TI0 TeMe BOTIPOCa C CYI[eCTBEHHbIMU OLIMOKaMH B OTIpe/ie/IeHUSIX.
[TpucyTCTBYIOT (hparMeHTapHOCTb, HEJIOTMYHOCTb M3/10)KeHus. CTy[leHT He O0CO3HaeT CBS3b
JAHHOTO TIOHATHUS, TEOPWUHU, SIBJIEHWS C APYTUMH O0BeKTaMU JUCHUITIMHBL OTCYTCTBYIOT
BBIBO/IbI, KOHKPeTH3aLYs U [0Ka3aTelbHOCTh M3/10)KeHusl. Peub HerpamoTHasi. JlomoTHuTe/IbHbIe
Y YTOUHSIOIIIEe BOIMIPOCHI MpernojaBaTesisi He TIPUBOJAT K KOPPEKLIMK OTBeTa CTyeHTa He TOIbKO
Ha M0CTaB/IeHHbIN BOMPOC, HO U Ha JIPyTHe BOMPOCHI AUCLUTIIVHBI.

- 3aumeHO ebicmae/nsiemcsi cmyoeHmy, ecAu OAH NO/HbIU, pa3eepHymbili omeem Ha
TIOCTaB/IeHHBbIA  BOTPOC, TI0Ka3aHa COBOKYMHOCTb OCO3HaHHbIX 3HaHUM 00 o0ObekTe,
Jl0Ka3aTelbHO PpacKpbIThl OCHOBHbIE TI0JIOKEHUSI TeMbl; B OTBeTe IPOC/IeXKUBAeTCs ueTKast
CTPYKTypa, JOruueckas II0OC/e/0BaTe/bHOCTb, OTpaXkarlljasi CYLIHOCTb pPaCKpbIBaeMbIX
TIOHSITUM, TEOPUH, siB/IeHNH. 3HaHUe 06 obveKkme deMoHCmpupyemcsi Ha (hoHe NOHUMAHUSI €20 8
cucmeme OAHHOU HAYKU U MeHCOUCYUNAUHAPHbIX cesa3ell. OTBeT W3/I0KEeH JUTepaTypHbIM
S3BIKOM B HayUHBIX TePMHHaX. Mo2ym Obimb donyujeHbl Hedoudembl 8 onpedeaeHuu noHsmut,
ucnpaeseHHble CmMyoO0eHmMoM CamMoCmosimeabHO 8 npoyecce omeemd.

IIpumepHas TeMaTHKa A0K/I1a/i0B
1. [lobbIua py/ 1 ee MIOATOTOBKA K JIOMEHHOM Ti/1aBKe.
2. TenpeHIMM pa3BUTHS HeNPePbIBHOM Pa3/IMBKU CTa/H.
3. TenpeHIMM pa3BUTHS ITIPOU3BO/CTBA HEMeTa/UIMUeCKUX MaTepuaosB.



CTek/10 ¥ KepaMyKa — MaTepurasibl [jisl IPOMBILILJIEHHOCTH.
[TonvmepHble MaTepyasbl B MalLIMHOCTPOEHHUHU.
WHCTpyMeHT 1 060py/j0BaHue [Jisi IPOKATHOTO TTPOU3BOACTBA.

Nk

Ze(opMHUpyeMBIX CI1JIaBOB.

[lyroBble crioco6bl CBapKU: CYIIHOCTb, CXeMbl, 000py/j0BaHue.
OcobeHHOCTH CTPOeHus], KpUCTA/TM3aLyst ¥ CBOMCTBA CI/IaBOB.

10. MexaHHUYecKHe CMecH, UX KiaccupuKalys U 0COOeHHOCTU CTPOeHHSI.

Lo ®

11. Xumuyeckue coelMHEHNsI UX CBOMCTBA, BU/IbI KDUCTa/VIMYECKUX PelleTOK.

12. TBepAble pacTBOPBI M UX XapaKTepHble 0COOEHHOCTH.

13. MexaHnueckue CBOKWCTBa MeTaJlJIOB.

14. JKene3oyriepogucTbie CIjlaBbl.

15. Cranu. Knaccudukauys 1 MapKupoBKa CTajiei.

16. Uyrynsel. CTpoeHure, CBOWCTBA, KIaCCU(PUKALUS UyTYHOB.

17. CriiaBel LIBETHBIX MeTaJl/I0B.

18. IlommMepHbIe MaTepyasbl.

19. TlopolkoBble MaTepuasbl, UX [10/Iy4yeHue, IIpeuMyliecTBa U HeJOCTaTKU.
20. KoMII03ULIMOHHBIE MaTepUalbl, IIPUHLIUIIBI UX [T0/TyYeHHsL.

KpuTtepun oLeHKH JOK/1a/10B

COBpEMeHHBIe BBICOKOCKOPOCTHBIE MeTOJbI TIIOJIy4YE€HHs 3darOTOBOK H3

TPYAHO-

«3auTeHO» - [IOK/IAJi YETKO BBICTPOEH, pacCKa3biBaeTcs, OOBSICHSETCS CyTh pabOTHI;
aBTOP IMpeJCTaBU/I JeMOHCTPALIMOHHBIN MaTepuall, TpeKpacHO B HEM OPUEHTUPYETCsl U OTBedaeT
Ha BOMNPOCHI; TOKa3aHO BjaJieHHue HayuyHbIM U CreldaabHbIM arrapaToM; YeTKOCTb BbIBOJOB

TIOJTHOCTBIO XapaKTepu3yIoT paboTy;

«He 3autreHO» - JOK/a/l paccKa3biBaeTCs, HO He OOBACHSETCS CyTh pabOThl WM
3aUMTBHIBAETCS; JeMOHCTPALIMOHHBINM MaTepuas MCI0J/b3yeTCsl B /10K/ajie, HO He MCIOJIb3YyeTCs
JOK/IaJIUMKOM WK ObUT 0)OpM/IEH TJIOXO W HErpaMOTHO; ZOK/JIaJUMK He MOKeT OTBEeTHTh Ha

OOJILILIMHCTBO BOIMPOCOB; BbIBOAbI UMEHOTCS, HO HE JOKd3dHbI.

Bonipocsl K 3K3aMeHy 10 JUCLIUII/IMHE

Mamepuanogedenue-TKM
1. Uto Takoe KOHCTPYKLIMOHHBIe MaTepuasbl (KM)? Knaccudrkanys KM.

. CoBpeMeHHOe MeTa/lJTyprudeckoe Mpor3BOACTBO U €ro MPOAYKLIMSI.
. [Tpon3Bo/ICTBO UyryHa. ¥ CTPOMCTBO U paboTa JOMeHHOM MeuH.
. [IpousBocTBO cTanu. [Ipoijecchl MpsiMoro Moy4eHust >keme3a U3 pya.

. ITpou3BOAICTBO CTaM B KOHBEPTOPaX.

2
3
4
5
6. [Ipou3BOACTBO CTa/li B MapTEHOBCKUX I1eyax.
7. IIpon3BOACTBO CTa/ly B 3JIeKTpOIeyax.

8. Crioco0bI pa3MBKHU CTaJIH.

9. Kpucrammsanus MeTa/ioB. MexaHu3Mm mpoijecca KpUCTaii3alui.

10. Camoripou3Bo/bHOE (TOMOTeHHOE) 1 TeTeporeHHOe 3apo/blllie00pa3oBaHHe.
MoguduiipoBaHie MeTaslIoB.

11. JedekTs! cTambHBIX CATKOB. CIIOCOOBI MOBBIILIEHNS KauecTBa CTaslH.

12. BuenteuHast 06paboTka ctamu. BakyymHast fiera3ariyst CTasiu.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

OMeKTPOILIaKOBBIM NTeperiaB CTalvu. BakyyMHO-yrOBOM IeperuiaB CTalu.
Crioco6bl (pri3nyecKoro BO3/eMCTBUS Ha MPOLeCChl KPUCTA/TU3aLvH.
3aroToBuTeIbHOE TIPOM3BO/CTBO. BBIOOP MeTo/a 1 criocoba MoTyueHust 3arOTOBKH.
JluTeliHoe Npou3BOACTBO. Knaccrdukarus TUThIX 3aTOTOBOK.

CnevpanbHble crioco0bl INThS. JINThe B 000/10UKOBBIE U MeTa/IMueckie (JOpMBl.
JIuTbe 10 BBIIIIAB/ISIEMBIM U BbDKUTaeMbIM MOZeJISIM.

M3roToB/ieHre OT/IMBOK L{EHTPOOEXXHBIM JINThEM U JIUTHEM TIO, IABJIEHHEM.
W3rotoBneHue OT/IMBOK 3/1€KTPOLLJIAKOBBIM 1 HETNIPEPBIBHBIM JIUTHEM.

TexHosorust 06paboTku AaBnenreM. Knaccudukarums criocoboB 06paboTKH JaB/ieHueM.
[TpokaT u ero npor3BoACTBO. CriocoObl MPOKATKHU.

O6opyzoBaHye 1 IPOAYKLMS TPOKaTHOTO MPOU3BO/CTBA.

[TpeccoBanue. TexHOI0IMS U IPOAYKLIMS IIPECCOBOrO IPOU3BO/ICTBA.

Bosouenne. TexHOJIOTHs BOJIOUEHUS U €ro MPOAYKLUAL.

KoBka. Crioco0bI ¥ TEXHOJIOTHSI KOBKH.

OO6mbemHast ITaMnoBKa. BUbI LITAMITOBKY.

CBapouHoe 11pon3Bo/icTBO. CriocoObI CBapKHu.

Caapka n/iaBjieHMeM. Pa3HOBUHOCTH JyrOBOM CBapKHu.

[TnasmeHHas U 3/71eKTPOILJIAKOBasl CBapKa.

O/NeKTPOHHO-/Ty4eBast U jla3epHasi CBapKa.

I"a3oBas cBapka U CBapka /laBjeHUeM.

KomnosuijoHHble MaTepuarsl.

Matepuanbl NOPOLLIKOBOW MeTaslylypruu.

OO611ast XxapakTepyCTHKa MeTaJslIoB.

ATOMHO-KpPHUCTa/I/INUeCKOe CTPOeHHe MeTasl/IoB.

Knaccudukarus MeTtanos.

[TonaTue o criylaBax ¥ MeToZiax Ux nony4yeHus. OCHOBHbIe TIOHATHS B TEOPUU CI1/IaBOB.

Oco6eHHOCTH CTPOeHUsI, CBOMCTB M KPUCTA/TU3aLIMH CIIJIaBOB: MeXaHUUeCKHUX CMecei,

TBep/bIX PaCTBOPOB, XUMUYECKHUX COeJUHEHUM.

40.

'Z[I/IaFPaMMa COCTOAHMA IBYXKOMIIOHEHTHOI'O CIl/IdBd. HOPH,E[OK MMOCTpOEHUsA ArUdIrPaMM

COCTOsIHHA CI1/IaBOB.

41.
42.
43.

[varpamma cocrosiHus keneso - yriepos. Komronents! cucremsl Fe—Fe3C.
XapakTeprCcTHKa CTPYKTYPHBIX cOCTaB/isitoLux cuctembl Fe—Fe3C.

[TpeBpaienust Ha mvHUSX AuarpamMmel Fe — Fe3C.



44. CTpyKTyphbl U ¢a3el Ha fuarpamme Fe — Fe3C.

45. Knaccudukaiys ¥ MapKUpOBKa YI/1epOAUCTBIX CTasle.

46. Tnactryeckas Aedopmarusi. MexaHu3M rylacTuyeckoi fedopMarliii MeTasuioB.
47. MexaHusM Jie(popMaLjMOHHOT0 YIIPOYHEHUS] MeTa/lI0B.

48. BiivsiHUe HarpeBa Ha cTpoeHue e OpMUPOBAHHOIO MeTaJifa.

49. OCHOBHbIE CBOMCTBA MeTa//IOB: (pU3NUeCKre, XUMHUUYeCKUe, MeXaHuuecKue,
TeXHOJIOTUYeCKHe U SKCITyaTallOHHbIE.

50. IIpoyHOCTh ¥ TIIACTUYHOCTb U METO/bI UX OTpe/ie/IeHHUs.

51. TBepzocTs. MeTo/ bl OnpesiesieHe TBEepPLOCTH.

52. Baskocte. OnpesiesieHre BA3KOCTU U ee 3aBUCUMOCTb OT TeMIlepaTyphbl.
53. BeiHOC/IMBOCTB. OCHOBHBIE XapaKTePUCTUKU BbIHOC/IMBOCTH.

54. Knaccudukaiusi BU|0B TepMAYeCKOi 00paboTKu.

55. OTxur v HopManu3alus. Ha3HaueHWe U pe>XKuMbl.

56. 3akanka. HasHauenue v Bu/bl. CriocoObI 3aKa/IKM CTaJIH.

57. Ornyck ctani. OcHOBHOe 0060pyj0BaHUe /i/isi TEpMHUeCcKoi 00paboTKH.
58. Xumuko-Tepmuueckasi 00paboTka. Ha3HaueHHe ¥ OCHOBHBIE BU/IBI.
59. LlemenTarust. CriocoObI 1ieMeHTal[u| U TepMooOpaboTKa rocie Hee.
60. A3otupoBanue. HazHaueHre ¥ pa3HOBUHOCTH.

61. LlmaHvpoBaHWe U HUTPOLIEMEHTAL[US.

62. JuddysroHHas MeTaM3aLys.

63. Tepmomexanuueckast 06paboTKa CTasM.

64. I[ToBepXHOCTHOE YIIPOUHEHUEe CTaJIbHBIX JleTasei.

65. 3akanka TBY u rasoruiasmeHHas 3aKaska.

66. Ctapenve. Ha3HaueHre 1 pa3HOBUIHOCTH.

67. O6paboTKa CTa/l X0OI0Z0M.

68. YrnipouHeHre MeTO/IOM TJITaCTUUeCKOM JedopMariiu.

69. JlernpoBaHHble ctanu. Kinaccudukaiys 1erupoBaHHbIX CTanei.

70. YyryH. CTpoeHue U Kjaccu(rKaLysi UyTryHOB.

71. Cepblii uyryH. CBoliCTBa, MAapKMPOBKa U TepMO0OpaboTKa.

72. BbICOKOTIPOUHBIN UyTyH C apoBUAHBIM rpadutom. CBOMCTBA, MapKUPOBKA U
TepMooOpaboTKa.

73. KoBkuit uyryH. CBolicTBa, MapKMpPOBKa U TepMoobpaboTka.



KpuTepuu oujeHKH 3HaHHU NPH NpHeMe 3auera (IK3aMeHa)

- «HEe 3aYTeHO0» BBICTABJISIETCS CTY/IEHTY, €C/IM JJaH He TIO/HbIM OTBET, MPe/ICTaB/ISIONUN coO0M
pa3po3HEeHHbIe 3HAHWS TI0 TeMe BOIpOCa C CYIIeCTBEHHBIMHM OLIMOKAMU B OMpeZie/ieHUsX;
TIPUCYTCTBYIOT (hparMeHTapHOCTb, HEIOTUYHOCTh W3/I0)KEHUs; CTYJeHT He OCO3HaeT CBf3b
JAHHOTO TIOHATHS, TEOpWH, SIBJIeHUS C APYTUMU OOBeKTaMU AUCLIUIUIMHBL, OTCYTCTBYIOT
BBIBO/IbI, KOHKPeTH3allMs U [I0Ka3aTe/IbHOCTh U3/I0XKEeHUs; peub He IPaMOTHasi; I0TI0THUTe/IbHbIe
Y YTOUHSIOILIe BOIIPOCHI MpernojaBaTesisi He IPUBOJAT K KOPPeKLIMK OTBEeTa CTyeHTa He TOIbKO
Ha M0CTaB/IeHHbIN BOMPOC, HO U Ha JIpyTye BOMPOCHI AUCLIUIIUHBI;

- «3a4YTEHO» BBICTABJISIETCS CTY/I€HTY, eC/IU [jaH TI0JIHbIA pa3BepHYyThIN OTBET Ha MOCTaB/I€HHBIN
BOTIPOC; TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAaHWM 00 0OBEeKTe; /0Ka3aTe/lbHO PAaCKPBITHI
OCHOBHbIEe TI0JIOKEHHsI TeMbl; B OTBeTe TMPOC/IeKUBAETCSl ueTKas CTPYKTypa, JOoruueckas
TI0C/Ie/IOBATeIbHOCTDb, OTPAKAroIasi CYIIHOCTb PACKPbIBA€MbIX TIOHATUH U SIBJIEHWH; 3HaHUE 00
00beKTe JeMOHCTPUpPYyeTCsi Ha (OHe TIOHMMAaHHSI €ro B CHCTeMe JlaHHOW HayKu |
MeX/IUCLUTIJIMHAPHBIX CBsi3el; OTBET W3J/I0KEH JINTePATyPHbIM SI3bIKOM B HAay4HbIX TEPMHHAX;
MOTYT OBITb JOMYIeHbl HeJOYeThbl B OMpe/ie/IeHUH TOHATUM, WCIIPaB/I€HHbIE CTY/I€HTOM
CaMOCTOSITEJILHO B IpoLiecce OTBeTa.



ITpunosicenue 1

KOMIUIEKT 3AJIAHUN JIJI51 BBITIO/THEHUA ITIPAKTUYECKHNX PABOT

38,[[&]-11/18 Nel. COBPEMEHHOE MeTa/Typruueckoe rpoumsBoCTBO.

1.1. KoHCTpyKLIMOHHBIe MaTepHasibl U UX KIaCCU(PUKALIYSL.

1.2. CTpyKTypa COBpeMeHHOI'0 MeTa/Ulypruueckoro rpo1u3BOo/CTBa.

1.3. OcHoBHas ¥ T060YHast TPOAYKIMS MeTa/ITyPriuecKoro MpOU3BOACTBA.
1.4. Marepuansl /11 JOMEHHOTO TIPOU3BO/ICTBA.

1.5. [ToAroToBKa py/i K JOMEHHOM I/IaBKe.

1.6. BeiryiaBka uyryHa.

1.7. ITpoayKThI JOMEHHOM I/1aBKU.

1.8. [TvcbMeHHbIe OTBETHI HA KOHTPOJIbHbBIE BOIIPOCHI.

3aganue Ne2. [IpenmyiiiecTBa ¥ HeZJOCTaTKW PA3/IMUHBIX CIIOCOOOB MIPOM3BOACTBA CTAM.
2.1. IIpoueccel pAMOro IoyuYeHus xejesa U3 pya.
2.2. CoBpeMeHHbIe CTIOCOObI TTOTyYeHUsT CTasIH.
2.3. Cy1HOCTh mporjecca Ioy4yeHus CTajlu.
2.4. I1por3BOACTBO CTa/v B KOHBEPTOpax.
2.5. ITpon3BOACTBO CTaMy B MapTEHOBCKUX Ieyax.
2.6. [Ipor3BOACTBO CTa/v B 3J/IeKTpOreyax.
2.7. [InuceMeHHbIe OTBETHI HA KOHTPOJIbHbIE BOIIPOCHI.

3aganue Ne3. [TyTu coBepIIeHCTBOBAHUS HellPpePLIBHOU Pa3/IMBKU CTaJIH.

3.1. PasHoBugHOCTH MHJI3 11py HenpepbIBHOM pa3/IMBKe CTasIu.

3.2. Pa3HOBHUHOCTHU HelpepbIBHOIMTHIX 3ar0TOBOK U UX Ha3HauyeHue.

3.3. [lpumeHeHMe BHeLIHUX (U3NYECKUX BO3[€MCTBUM [/l TIOBBILIEHUS KadecTBa
HeIpepbIBHOJIMTBIX 3ar0TOBOK.

3.4. JIuteliHO-IPOKaTHbIE MO/y/IM B MeTa/I/TyprX CTaJIH.

3.5. HernpepriBHas pa3/iMBKacTaIu B BaJIKOBBIM KPUCTa/LIA3aTOP.

3.6. [IucbMeHHbIe OTBEThI HA KOHTPOJIbHBIE BOTIPOCHI.

3aganue Ne4. TloBblllleHWe KauecTBa CTa/IbHbIX CAUTKOB IyTEM BHEIIHWX BO3JEUCTBUM Ha
3aTBepZeBaroIvid MeTasll.

4.1. MoauduipoBaHue CTasu.

4.2. ObpaboTKa MeTasyla CHHTeTUUECKUM ILLITAKOM.

4.3. BakyyMmHas Jerasanus CTajaiu.

4.4. D/1eKTpOII/IaKOBbBIN TeperiiaB.

4.5. BakyyMHO-ZyTOBOM MeperiaB.

4.6. BHemHue (hu3nueckre BO3eHCTBUS Ha 3aTBepZeBaOLIUi MeTa/ul (Bubparus, SMII

U T.IL.).
4.7. [IucbMeHHbIe OTBEThI HA KOHTPOJIbHbIE BOIIPOCHI.

3apanue Ne5. Pa3HOBH/IHOCTH 3aTOTOBOK B MAIlIMHOCTPOUTE/ILHOM ITPOM3BO/ICTBE.
5.1. Beibop mMeTozia 1 crioco0a MosiyyeHHst 3ar0TOBOK.

5.2. OO11¥e IPUHIUIIBI BBIOOPA 3ar0TOBOK.

5.3. OcHOBHBIe (haKTOPBI, BJUSIOIIME Ha BLIOOP criocoba roJiyueHust 3aroTOBOK.



5.4. Knaccudukanus IUThIX 3aTOTOBOK U JIMTeMHbIe CI1JIaBbl.
5.5. Cxema mosryueHust OTJIMBOK.

5.6. CriocobbI M3roToB/IeHUE TUTEHHBIX (HOpM.

5.7. IInceMeHHbIe OTBeTbl Ha KOHTPOJIbHbIE BOIIPOCHI.

3aganue Neb. JTuThIe 3arOTOBKU B MAallTMHOCTPOEHUH.
6.1. JluTeliHble CIIaBbl U UX JIUTEHHbIE CBOMCTBA.
6.2. CxeMa no/iy4yeHus: OT/IMBOK. VI3roTOB/IeHKe IMTeNHBIX ()OPM U CTep>KHEH.
6.3. CrierjuasibHbIe CrIOCOOBI UTHS. JIUThe B 000I0UKOBBIE U MeTa/TnyecKue OpMBbI.
6.4. JIuTbe 110 BbIIIAB/ISIEMbIM U BbDKUTaeMbIM MOZeJISIM.
6.5. I3roToBsieHre OT/IMBOK L|eHTPOOEKHBIM JIUTHEM U JIUTHEM T107] aB/IEHUEM.
6.6. I3roToByieHne OT/IMBOK 3/71eKTPOIIJIAKOBBIM U HEIIPEPhIBHBIM JINTHEM.
6.7. [IncbMeHHbIe OTBEThI HA KOHTPOJ/IbHbIE BOMPOCHI.

3aganue Ne7. CoBpeMeHHOE TMPOW3BOJCTBO MeTas//IONPOAYKLMH MeTOAaMH IJ1aCTUYeCcKOU
nedopmaluu.

7.1. Knaccudukariys mporiecCoB 00paboTKH JJaBlIeHHUEM.

7.2. IIpokar u ero rnpousBO/CTBO.

7.3. IlpeccoBaHue.

7.4. BosoyeHue.

7.5. KoBKa U LlITaMIIOBKaA.

7.6. [TucbMeHHbIe OTBeTbl Ha KOHTPOJ/IbHBIE BOMPOCHI.

3apanne Ne8. CriocoObI CBapKU MeTal/IOB, UCTIO/Ib3yeMble B MAalllMHOCTPOEHHH.

8.1. Ceapka miaBnenuem. PyuHas nyrosas cBapka.

8.2. ABTOMaTHyecKas [yroBasi CBapka 1oJ, (irocoOM U B 3alLUTHBIX ra3ax.

8.3. I1nasmMeHHas U 3/1eKTpOLLIIaKOBas CBapKa.

8.4. JlyueBble criocoObI CBapKU. DJIeKTPOHHO-/IyueBasi, la3epHasi M ra3oBasi CBapka.

8.5. CBapka /iaBjieHreM U KOHTaKTHasl CBapKa.

8.6. InddysroHHas cBapka. CBapKa TpeHHeM 1 B3PbIBOM.

8.7. CrieLiasibHbIe TepMUUECKHe MPOLeCChl B CBAPOUHOM IIPOU3BO/CTBE: HallIaBKa,
Hanbl/IeHWe U TaliKa.

8.8. ITuceMeHHbIe OTBeThbl Ha KOHTPOJIbHbIE BOIIPOCHI.

3aganue Ne9. ATOMHO-KpUCTa/UINUeCKOoe CTPOeHKHe MeTaslIoB.
9.1. IIpocTpaHcTBeHHas (KpUCTa/l/IMuecKas ) peleTka MeTaslioB.
9.2. Pa3HOBU/IHOCTH U iedeKThbl KPUCTA/UTMUeCKOW CTPYKTYPbI METaJl/IOB.
9.3. Iuddysus B MeTasnax.
9.4. Knaccudukalysi MeTasioB.
9.5. [IncbMeHHbIe OTBEThI HA KOHTPOJIbHBIE BOIIPOCHI.

3aganue Nel(. CrutaBbl )kesie3a € yIiepoZoM: CTald U Yyr'yHBbL.
10.1. [lnarpamma COCTOSIHUS JKeJle30-yTIJIepPof,.
10.2. KOMITOHEHTBI ¥ CTPYKTYPHBIe COCTABJIAIOLMEe CUCTEMBI JKej1e30-yI/Iepof,.
10.3. IlpeBpallieHys Ha JIMHUAX AUarpaMMBbl JKeJle30-yIIepo.
10.4. IIpaBu/I0 KOHLIEHTpALUi ¥ OTPE3KOB.
10.5. Knaccugukanys 1 MapKUpOBKa CTasleu.
10.6. ITuceMeHHbIe OTBEThbI Ha KOHTPOJIbHbBIE BOIIPOCHI.



3apanue Nell. CBoiiCcTBa MeTasl/IOB.

11.1. ®u3nueckre CBOWCTBA MeTaJJIOB.

11.2. X¥MHuecKue CBOWCTBa METaJI/IOB.

11.3. MexaHuuecKre CBOMCTBA MeTaJl/IOB.

11.4. TexHOnOrMUecKre CBOMCTBA MeTa/IOB.

11.5. DKcrutyaTaljuOHHbIe CBOMCTBA MeTasl/IOB.

11.6. ITuceMeHHbIe OTBEThbI Ha KOHTPOJIbHbIE BOIIPOCHI.
3aganue Nel2. OrpeiesieHle MeXaHUUeCKUX CBOMCTB MeTa/l/IoB.

12.1. Crioco6sI oripeiesieHUs] MeXaHUUeCKUX CBOMCTB.

12.2. OnipesiesieHrie TIPOYHOCTH U TJIACTUYHOCTH.

12.3. OnpesienieHne TBepAOCTH, BI3KOCTH U YCTa/IOCTHOM POYHOCTH.

12.4. ITuceMeHHbIe OTBeThbl Ha KOHTPOJIbHbIE BOIIPOCHI.
3apanme Nel3. Teopusi u TEXHOIOTHS TEPMHUUECKOI 00pabOTKM CcTasm.

13.1. Knaccudukanys BUJ0OB TepMHUUeCcKoi 00pabOTKH.

13.2. IlpeBpallieHus, MpoTeKaroLlyie B CTa/Iy IIPU HarpeBe U OXJIaXKJeHUH.

13.3. HarpeB nipu Tepmoo6paboTke. XumMuueckoe JeiicTBHe Ha MeTaslyl HarpeBaroleit

CpeJbl.

13.4. Omxur. Ha3HaueHHe U pa3HOBUHOCTHU.

13.5. 3akanka. HazHaueHue U CrIOCOOBI.

13.6. Otnyck cranu. HasHaueHue U pa3HOBUIHOCTH.

13.7. IIncbMeHHbIe OTBETHI HA KOHTPOJIbHbIE BOIIPOCHI.
3apanue Nel4. OGopyJoBaHue [yt TepMUUeCKOi 06paboTKu cTasu.

14.1. OcHoBHOE 060pyJOBaHUE [I7IsI TEPMOOOPAaOOTKH CTallH.

14.2. BciomoraTesibHOe 000pyZi0BaHUe s TEpMOOOPabOTKUCTAIIH.

14.3. Beibop pexxrMa HarpeBa JieTasnel (Temreparypbl HarpeBa, ZOMyCTUMOW CKOPOCTH U
BpeMeHH HarpeBa) TepMooOpaboTKe cTasiu.

14.4. Bbibop cpenbl, T[e OCYIIECTBISETCS HarpeB M OXJKJEHHWE C YUeToM ee
XUMHUYECKOTo ZieMcTBUs Ha 06pabaThiBaeMblidi MeTasll.

14.5. [InceMeHHbIe OTBETHI HA KOHTPOJIbHbIE BOTIPOCHI.
3apanme Nel5. Pa3HOBHHOCTH XMMHUKO-TEPMUYECKOW 00pabOTKM CTamy, WX MPeuMYyIlecTBa 1
HeJJOCTaTKHU.

15.1. LemeHTarus.

15.2. A3oTupoBaHue.

15.3. llnanvpoBaHre WIX HUTPOLIEMEHTALUS.

15.4. Ouddy3roHHass MeTa/uIM3aLys.

15.5. ITuceMeHHbIe OTBeThbl Ha KOHTPOJIbHbIE BOIIPOCHI.
3apanme Nel6. CriocoObl yIIpOUHeHus! CTaslu.

16.1. TepmomexaHuueckast 06paboTKa cTasu.

16.2. CtapeHue.

16.3. O6paboTKa CTamu X0J/I0/I0M.

16.4. YripouHeHHe MeTO/IOM T/IaCTHUeCKOH Aedopmariui.

16.5. TloBepxHOCTHOe YNpOYHEHWe CTaau: 3akKajKa TOKaMU BBICOKOM 4YaCTOThI WU
rasoria3MeHHas 3aKaska.

16.6. IIncbMeHHBIe OTBETHI HA KOHTPOJIBHBIE BOMIPOCHI.



IIpunoscenue 2
KoHTpo/IbHO-M3MepUTe/bHbIe MaTepUaJ/bl K AUCLHIIIUNHE
«Martepuanoseaenue - TKM»

Bunersl K 3aueTy (3K3aMeHY)

MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30BAHHS POCCUNCKOWM ®EJIEPAILIN
®EJJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATE/IbHOE YUPEXJIEHUE
BBICILIET'O OBPA3OBAHUSA
T'PO3HEHCKUN I'OCYJJAPCTBEHHBIN HEOTAHOM TEXHUUYECKU YHUBEPCUTET
NMEHU AKAJEMHKA M.JI.MAJIJIMOHIIUKOBA

NHcTUTYT DHEpreTuku

HucaunavHa: MarepuanoBegenve-TKM

Harmpasnienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpoguns: «TemnnoBble 3/1eKTpUUECKHE CTAHLIUN»
Cemectp 4

BMIET Ne 1

1. CoBpemeHHOe MeTa/l/lypruuyeckoe Ipou3BOCTBO U ero MpoAYKLHs.
2. ATOMHO-KpUCTa/UlIMYeCcKoe CTPOeHHe MeTaslyIoB.

YTBEPXIEHO
3aB. Kadepoii Ha 3acefaHuu Kadenpbl TMuUTTI
NpOTOKOJI Ne oT /M.P.caeBa/

MUWHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHHNSA POCCUNCKOWM ®EJEPAIIN
OENEPAJIBHOE I'OCYJAPCTBEHHOE BHO/IPDKETHOE OBPA3OBATEJ/IBHOE YUPEXIEHUE
BBICHIET'O OBPA3OBAHUA
T'PO3HEHCKWI I'OCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKU YHUBEPCUTET
NMMEHU AKAJEMUWUKA M. J.MWUINOHIINKOBA

NHcTUTYT DHEpreTuku

HuvcaunivHa: Marepuanosegenve-TKM
Harmpasnienue: 13.03.01 TernosHepreTvka u TerioTeXHUKa

[Mpodunb: «TemnyoBblie 3/ieKTpUUECKUE CTAHLIUN»
Cemectp 4

BMJIET Ne 2

1. TIpou3BoACTBO UyryHa. Y CTPOMCTBO U paboTa JOMEHHOM TeyH.
2. Knaccudukauus metanios.

YTBEPXIEHO
3aB. Kadepoii Ha 3acesaHnu Kadenpbl TMuTII
NpOTOKOJI Ne oT /M.P.McaeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb: «TemnnoBble 3/1leKTpUUECKHE CTAaHLIUN»
Cemectp 4

BWJIET Ne 3

1. ITpoussoacTBo cTanmu. IIporeccsl MpsAMoro rnoayyeHus keaesa us pys.
2. lloHsATHE O CrUIaBax U MeTo/ax UX 1oJydeHUst. OCHOBHbIe [TOHSTHS B TEOPUU CIIaBOB.

YTBEPXIEHO
3aB. Kade/ipoii Ha 3acesiaHnu Kadeapsl TMuTII
1pOTOKOJI Ne oT /M.P.McaeBa/

MUHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA30BAHNSI POCCUMCKON
®EJEPALINN
®EJEPA/TBHOE I'OCYJAPCTBEHHOE BIO/[)KETHOE OBPA30BATEJILHOE
YUPEXX/JIEHHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®@TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.JI. MAJIJIMOHIIINKOBA

HNHCTUTYT DHEpPreTUKU

Hucuurnmaa: Marepuanosesenve-TKM

Harmpasnienue: 13.03.01 TerniosHepreTvka u TerioTeXHUKa
[Tpogunb: «TemnnoBble 3/1eKTpUUECKHE CTAaHLIUN»
Cemectp 4

BWJ/IET Ne 4

1. ITpou3BOACTBO CTa/ll B KOHBEPTOpax.
2. OcobeHHOCTH CTPOeHUs], CBONCTB M KPUCTa/I/IM3aL{MM CI/IaBOB: MeXaHUUeCKUX CMecel,
TBep/bIX PaCTBOPOB, XMMUYECKUX COeJUHEHUM.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadenpsl TMuTII
NpOTOKOJI Ne oT /M.P.HcaeBa/




MUWHUCTEPCTBO HAYKHU M BBICIIIEI'O OBPA30BAHUS POCCUINCKOM
®EJEPAIINN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I)KETHOE OBPA30BATEJ/IBHOE
YUPEXX/JIEHUE BBICIIIET' O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHbBI HE®TAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.J.MUJIJIMOHIINKOBA

MHcTUTYyT DHEpreTuKu

HucounmHa: Marepuanosegenve-TKM

Hanpasnenue: 13.03.01 TeriosHepreTyka v TeMJIOTEXHUKA
[Mpodusnb: «TeroBbie 3/1IeKTpUUECKUE CTAaHIIUN»
Cemectp_ 4

BWJ/IET Ne 5

1. TIpou3BOACTBO CTa/lk B MapTEHOBCKUX Teyax.
2. luarpaMma coCTosiHusA XKee30 - yriiepo. KomroneHTs! cuctemsl Fe—FesC.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acefanuu Kadenpsl TMuTII
NPOTOKOJ Ne oT /M.P.caeBa/

MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUIMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJIEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.J.MAJIJIMOHIITNKOBA

NHucTuTyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM
Harmpasnienue: 13.03.01 TerniosHepreTvka u TerioTeXHUKa

[Mpodunb: «TemnyoBblie 3/ieKTpUUECKUE CTAHLIUN»
Cemectp 4

BWJIET Ne 6

1. TIpou3BOACTBO CTaIU B 3/1eKTpoIeyax.
2. XapakTepucTHUKa CTPYKTYPHBIX COCTaBIIAOLMX cucTeMbl Fe—FesC.

YTBEPXIEHO
3aB. Kadepol Ha 3acefiannu Kadeapsl TMuTII
1pOTOKOJI Ne oT /M.P.McaeBa/

MUWHVCTEPCTBO HAYKHW ¥ BBICHIET' O OBPA30OBAHUSA POCCHUNCKOM



®EJEPAILIUN
®EJTEPATTBHOE I'OCYJAPCTBEHHOE BHO/DKETHOE OBPA30BATE/IBHOE
YUPEXX/JIEHUE BBICIIIET O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHbBI HEOGTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJITEMUKA M.JI.MUTJIMOHIIUKOBA

NHcTuTyT JHEpreTuKu

Jucimrnuivaa: Marepuanoseenve-TKM

Harpasnienue: 13.03.01 TernsiosHepreTuka v TerioTeXHUKa
[Mpoduns: «TenoBble 3/1eKTpUUYECKHe CTAHLUN»
Cemectp_ 4

BIJIET Ne 7

1. Crioco6bl pa3nMBKK CTalH.
2. Knaccudukaims 1 MapKMpOBKa yI1epOJMUCThIX CTasew.

YTBEPXIEHO
3aB. Kadeipoli Ha 3acefiannu Kageapsl TMuTII
1poTOKOJI Ne oT /M.P.McaeBa/

MUHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA30BAHNSI POCCUMCKON
®EJEPALINN
®EJEPA/TBHOE I'OCYJAPCTBEHHOE BIO/[)KETHOE OBPA30BATEJIbHOE
YUPEXX/JIEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.JI. MAJIJIMOHIITMKOBA

NHCcTUTYT DHEpreTuKu

Jucuunmaa: Marepuanosesenve-TKM

Harmpassienue: 13.03.01 TeriosHepreTuvka u TerioTeXHUKa
[Mpodunb: «TenoBblie 3/ieKTpUUECKUE CTAHLIUN»
Cemectp 4

BWJIET Ne 8

1. Kpucrannusainysa metanioB. MexaHu3Mm TipoLiecca KpUCTain3aruu.
2. [Inactrueckas fedopmaniysi. MexaHW3M I1aCTUUeCKou ZiepopMariii MeTasl/ioB.

YTBEPXIEHO
3aB. Kaezpoii Ha 3acefianuu Kadenpsl TMuTII
TPOTOKO Ne oT /M.P.HcaeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb: «TemnnoBble 3/1leKTpUUECKHE CTAaHLIUN»
Cemectp 4

BWJ/IET Ne 9

1. Camonpon3BosibHOE (TOMOTE€HHOE) U reTepOreHHOe 3apo/ibliiieobpa3oBaHue.
MoguduipoBaHye MeTa/IoB.
2. MexaHu3Mm Je(popMalLiOHHOTO YIIPOUHEHUsI MeTaJl/IOB.

YTBEPXIEHO
3aB. Kadeipoli Ha 3acefiannu Kageapsl TMuTII
1poTOKOJI Ne oT /M.P.McaeBa/

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OFPA30BAHUA POCCUNCKON
®EJEPAILIUN
®EJTEPAJTBHOE I'OCYJAPCTBEHHOE BHO/DKETHOE OBPA30BATE/IBHOE
YUPEXX/JIEHUE BBICIIIET O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHBI HEGTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJITEMUKA M.JI.MUTJINOHIIIUKOBA

NHcTuTyT JHEpreTuKu

Jucimrnuivaa: Marepuanoseenve-TKM

Harpasnienue: 13.03.01 TerniosHepreTka v TerioTeXHUKa
[Mpoduns: «TenyoBble 3/1eKTpUYeCKUe CTAHL[UN»
Cemectp_ 4

BW/IET Ne 10

1. HedeKTbl cTambHBIX CTUTKOB. CrI0COOBI TIOBBIIIIEHUSI KaueCTBa CTaJlu.
2. OcHOBHbIE CBOMCTBA MeTasl/IOB: pU3NUeCKre, XUMUUeckKre, MexaHUuecKue,
TeXHOJIOTMUeCKUe 1 KCIITyaTal[UOHHbIe.

YTBEPXIEHO
3aB. Kadeipoii Ha 3acefiaHnu Kadeapsl TMuTII
1pOTOKOJI Ne oT /M.P.McaeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb: «TemnnoBble 3/1leKTpUUECKHE CTAaHLIUN»
Cemectp 4

BW/IET Ne 11

1. Buenreynasi o6paboTka cranu. BakyymHasi ferasaryist CTaju.
2. TIpOYHOCTh ¥ TIACTUYHOCTH M METO/IbI UX OTPeZIe/IeHus..

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadeapsl TMuUTII
NpOTOKOJI Ne oT /M.P.HcaeBa/

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OFPA30BAHUA POCCUNCKON
®EJEPAILIUN
®EJTEPAJTBHOE I'OCYJAPCTBEHHOE BHO/DKETHOE OFPA30BATE/IBHOE
YUPEXX/JIEHUE BBICIIIET O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHBI HEGTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJTEMUKA M.JI.MUTJINOHIIIUKOBA

NHcTUTyT JHEpreTuKu

Jucimrnuiiaa: Marepuanoseenve-TKM

Harmpassienue: 13.03.01 TerniosHepreTvka v TerioTeXHUKa
[Mpodunb: «TernoBble 3/1leKTPUUECKUE CTAaHLIUN»
Cemectp_4

BW/IET Ne 12

1. DneKTpolLIaKOBbIY NeperiaB cTaau. BakyyMHO-/[yroBoii neperiaB CTaslu.
2. Tseppocte. MeTo/ibl OTIpefiesieHre TBepAOCTH.

YTBEP)XXIEHO
3aB. Kadepol Ha 3acefannu Kadeapsl TMuTII
MPOTOKOJ Ne oT /M.P.UcaeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb: «TemnnoBble 3/1leKTpUUECKHE CTAaHLIUN»
Cemectp 4

BW/IET Ne 13

1. Crioco6sI pu3nueckoro BO3/1€HCTBYS Ha MPOL{eCChl KPUCTA/UTU3aLHH.
2. Baskocts. OnpefiesieHHe BI3KOCTH U ee 3aBUCHMOCTb OT TeMITepaTyphbl.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadeapsl TMuUTII
NpOTOKOJI Ne oT /M.P.HcaeBa/

MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUIMCKOM
®EJEPAIINN
®EJEPA/IBHOE I'OCYJAPCTBEHHOE BIO/I)KETHOE OBPA30BATEJ/IBHOE
YUPEXXJEHUE BBICIIIET' O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHbBI HEOTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.J.MAJIJIMOHIINKOBA

NHcTuTyT DHEpreTuKN

HucuunmHa: Matepuanosegenve-TKM
Hanpasnenue: 13.03.01 TeruiosHepreTyka v TeIJI0TEXHUKA

[Mpodusnb: «TeroBbie 3/1IeKTPUUECKUE CTAaHIIUN»
Cemectp_ 4

BW/IET Ne 14

1. 3aroroBuTenbHOE MPOM3BOACTBO. BLIOOp MeToza U criocoba mosTyueHust 3arOTOBKH.
2. Knaccudukarys BUI0B TepMUUECKOi 00paboTKH.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadenpsl TMuUTII
NPOTOKOJI Ne oT /M.P.caeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb: «TemnnoBble 3/1leKTpUUECKHE CTAaHLIUN»
Cemectp 4

BW/IET Ne 15

1. JIuteiiHoe npousBogcTBO. Knaccudukaiys IUThIX 3ar0TOBOK.
2. Omxur u HopManu3auys. HasHaueHue U pesKuMBl.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadeapsl TMuUTII
NpOTOKOJI Ne oT /M.P.HcaeBa/

MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUIMCKOM
®EJEPAIINN
®EJEPA/IBHOE I'OCYJAPCTBEHHOE BIO/I)KETHOE OBPA30BATEJ/IBHOE
YUPEXXJEHUE BBICIIIET' O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHbBI HEOTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.J.MAJIJIMOHIINKOBA

NHcTuTyT DHEpreTuKN

HucuunmHa: Matepuanosegenve-TKM
Hanpasnenue: 13.03.01 TeruiosHepreTyka v TeIJI0TEXHUKA

[Mpodusnb: «TeroBbie 3/1IeKTPUUECKUE CTAaHIIUN»
Cemectp_ 4

BW/IET Ne 16

1. CrieLjpa/ibHBIE CIIOCOOBI JTUThSI.
2. 3akanka. Haznauenue u Buzipl. CIoCOOBI 3aKaIKU CTasIH.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadenpsl TMuUTII
NPOTOKOJI Ne oT /M.P.caeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb: «TemnnoBble 3/1leKTpUUECKHE CTAaHLIUN»
Cemectp 4

BW/IET Ne 17

1. Texnonorust 06paboTku AaBnenrem. Knaccudukarms criocoboB 06paboTKy JjaBieHreM.
2. Otniyck cranu. OcHoBHOe 060pyfoBaHMe [ijisi TepMUUYeCKOr 06paboTKu.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadeapsl TMuUTII
NpOTOKOJI Ne oT /M.P.HcaeBa/

MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUIMCKOM
®EJEPAIINN
®EJEPA/IBHOE I'OCYJAPCTBEHHOE BIO/I)KETHOE OBPA30BATEJ/IBHOE
YUPEXXJEHUE BBICIIIET' O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHbBI HEOTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.J.MAJIJIMOHIINKOBA

NHcTuTyT DHEpreTuKN

HucuunmHa: Matepuanosegenve-TKM
Hanpasnenue: 13.03.01 TeruiosHepreTyka v TeIJI0TEXHUKA

[Mpodusnb: «TeroBbie 3/1IeKTPUUECKUE CTAaHIIUN»
Cemectp_ 4

BWJ/IET Ne 18

1. TIpokaT u ero mpon3BocTBO. CroCcOOBI MPOKATKH.
2. XMMUKO-TepMHuecKas 00paboTka. Ha3HaueHHe ¥ OCHOBHbIE BU/BI.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadenpsl TMuUTII
NPOTOKOJI Ne oT /M.P.caeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb: «TemnnoBble 3/1leKTpUUECKHE CTAaHLIUN»
Cemectp 4

BW/IET Ne 19

1. CBapouHoe rpou3BoAcTBO. CriocoObI CBapKH.
2. lemenTarus. Criocobbl lieMeHTal[iu U TepMoobpaboTKa Tocyie Hee.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadeapsl TMuUTII
NpOTOKOJI Ne oT /M.P.HcaeBa/

MUHUCTEPCTBO HAYKU U BBICIIIET'O OFPA30BAHUA POCCUNCKON
®EJEPALIUN
®EJTEPATTBHOE I'OCYJAPCTBEHHOE BHO/DKETHOE OBPA30BATE/IBHOE
YUPEXX/JIEHUE BBICIIIET O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHbBI HEGTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJITEMUKA M.JI.MUTJIMOHIIUKOBA

NHcTuTyT JHEpreTuKu

Jucimrnuivaa:_Marepuanosegenve-TKM

Harpasnienue: 13.03.01 TernsiosHepreTuka v TerioTeXHUKa
[MTpoduns: «TemnnoBble 3neKTpUUECKHE CTAHLIK»
Cemectp_ 4

BWIET Ne 20

1. CBapka niaB/ieHreM. Pa3HOBUHOCTU [yTOBOM CBAapKU.
2. AsotupoBaHue. Ha3HaueHue ¥ pa3HOBUJHOCTHU.

YTBEPXIEHO
3aB. Kadezpoii Ha 3acefanud Kadenpsl TMuTII
TPOTOKO Ne oT /M.P.AcaeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb:_«TenyoBble 37eKTpUYECKHe CTAHLIAN»
Cemectp 4

BW/IET Ne 21

1. ITnasmeHHas U 3/71€KTPOLLI/IAKOBas CBapKa.
2. llnanupoBaHue ¥ HUTPOLIeMeHTaLUSI.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadeapsl TMuUTII
NpOTOKOJI Ne oT /M.P.HcaeBa/

MUHUCTEPCTBO HAYKU U BBICIIIET'O OFPA30BAHUA POCCUNCKON
®EJEPALIUN
®EJTEPATTBHOE I'OCYJAPCTBEHHOE BHO/DKETHOE OBPA30BATE/IBHOE
YUPEXX/JIEHUE BBICIIIET O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHbBI HEGTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJITEMUKA M.JI.MUTJIMOHIIUKOBA

NHcTuTyT JHEpreTuKu

Jucimrnuivaa: Marepuanosegenve-TKM

Harpasnienue: 13.03.01 TernsiosHepreTuka v TerioTeXHUKa
[Tpoduns:_«TemnnoBble 3neKTpUUECKUE CTAHLIK»
Cemectp_ 4

BWIET Ne 22

1. DneKTpOHHO-/TyYeBasi U Jla3epHasi CBapKa.
2. InddysmoHHas MeTanU3aLysl.

YTBEPXIEHO
3aB. Kadezpoii Ha 3acefanud Kadenpsl TMuTII
TPOTOKO Ne oT /M.P.AcaeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb:_«TenyoBble 37eKTpUYECKHe CTAHLIAN»
Cemectp 4

BW/IET Ne 23

1. I'a30Bas cBapKa U CBapKa JjaB/IeHUeM.
2. TepmomexaHnuueckasi 00paboTka cTasm.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadeapsl TMuUTII
NpOTOKOJI Ne oT /M.P.HcaeBa/

MUHUCTEPCTBO HAYKU U BBICIIIET'O OFPA30BAHUA POCCUNCKON
®EJEPALIUN
®EJTEPATTBHOE I'OCYJAPCTBEHHOE BHO/DKETHOE OBPA30BATE/IBHOE
YUPEXX/JIEHUE BBICIIIET O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHbBI HEGTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJITEMUKA M.JI.MUTJIMOHIIUKOBA

NHcTuTyT JHEpreTuKu

Jucimrnuivaa: Marepuanosegenve-TKM

Harpasnienue: 13.03.01 TernsiosHepreTuka v TerioTeXHUKa
[Tpoduns:_«TemnnoBble 3neKTpUUECKUE CTAHLIK»
Cemectp_ 4

BWIET Ne 24

1. KOMIIO3MLIMOHHBIE MaTepUarlbl.
2. [ToBepxXHOCTHOe yIIPOYHEHNe CTa/IbHBIX JleTajiel.

YTBEPXIEHO
3aB. Kadezpoii Ha 3acefanud Kadenpsl TMuTII
TPOTOKO Ne oT /M.P.AcaeBa/




MUWHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM
®EJEPAIINN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJ/IBHOE
YUPEXXJTEHUE BBICIIIET'O OBPA30OBAHUSA
T'PO3HEHCKUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUN
YHUBEPCUTET UMEHU AKAJJTEMUKA M.I.MAJIJIMOHIITNKOBA

MHucTuTYyT DHEpreTuKu

HucuunivHa: MarepuanoBegenve-TKM

Harmpasienue: 13.03.01 TernosHepreTvka v TerioTeXHUKa
[Tpogunb:_«TenyoBble 37eKTpUYECKHe CTAHLIAN»
Cemectp 4

BW/IET Ne 25

1. MarepuaJibl TOPOIIKOBOM MeTal/TypPryu.
2. JlernpoBaHHble ctanu. Knaccugukanys nerupoBaHHbIX CTalew.

YTBEPXXIEHO
3aB. Kadepoii Ha 3acesanuu Kadeapsl TMuUTII
NpOTOKOJI Ne oT /M.P.HcaeBa/

MUHUCTEPCTBO HAYKU U BBICIIIET'O OFPA30BAHUA POCCUNCKON
®EJEPALIUN
®EJTEPATTBHOE I'OCYJAPCTBEHHOE BHO/DKETHOE OBPA30BATE/IBHOE
YUPEXX/JIEHUE BBICIIIET O OGPA30BAHUSA
T'PO3HEHCKUM I'OCYJJAPCTBEHHbBI HEGTAHON TEXHUUYECKUN
YHUBEPCUTET UMEHU AKAJITEMUKA M.JI.MUTJIMOHIIUKOBA

NHcTuTyT JHEpreTuKu

Jucimrnuivaa: Marepuanosegenve-TKM

Harpasnienue: 13.03.01 TernsiosHepreTuka v TerioTeXHUKa
[Tpoduns:_«TemnnoBble 3neKTpUUECKUE CTAHLIK»
Cemectp_ 4

BWIET Ne 26

1. O6111as XapakTeprCTHKA METaJIJIOB U UX K/IaCCU(bUKALIUS.
2. YyryH. CTpoeHue U KjaccU(UKaLus UyTyHOB.

YTBEPXIEHO
3aB. Kadezpoii Ha 3acefanud Kadenpsl TMuTII
TPOTOKO Ne oT /M.P.AcaeBa/




