[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

EVIO: MV'HLLaPEBMﬂH%@TE‘P‘@TBO HAYKH ¥ BBICIIET'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALINA
O/DKHOCTb: FEKTOP

Nara nogmucarus: 14.09.2023 EROBHEHCKHUI TOCY JAPCTBEHHBIA HE®TSHON TEXHUYECKUMI

eSS I At 1856021055757 aasssss25or LB HP CHTET
AMCHI aKaAcMAK J. MUJUTMOHIIMKOBA
«YTBEPXJIAIO»
Hé-}-mmiir IPOPEKTOP
|28 fgﬁpg@exos
4 & e [ T

€22 98 2023 r.

PABOYAS ITPOI'PAMMA
JVCLIUTUIHBI

«MATEPHAJIOBEJIEHME, TEXHOJIOI'NM KOHCTPYKIIMOHHbIX
MATEPHUAJIOB»

HanpasJieHue moaroTroBKu

13.03.01 TennosHepreTrka U TEIIOTEXHUKA

HanpagieHHocThb (mpoduian):
«TernsoBbIe CKTPUUSCKUE CTAHIUID

«3HeprooOecrneueHre npeanpusiTHR»
KBanupukanus

bakanasp

I'onx Hayama moaroroBku — 2023

['po3usrii — 2023



1. llean 1 3aga4M AUCHUILIMHBI

Llesab — mo3HaHME CBOMCTB MaTepUaloB B 3aBUCHMOCTH OT MX COCTaBa, CTPYKTYPHI,
00pabOTKM M METO/IOB YIIPOUHEHUS [Tt Haubosee 3(pPpeKTUBHOTO UCIIOIB30BAHNS B TEXHUKE, A
TaKOKe CO3aHUE MAaTEPUAIOB C 3apaHee 3alaHHbBIMU CBOHCTBAMH.

OcHOBHBIE 321241 MaTepUAJIOBeIeHHS

- PacKpBITh (PU3NIECKYIO CYITHOCTh SIBIICHUH, IPOUCXOISIINX B MaTepHUaIax Mpu BO3ICHCTBUI
Ha HUX PAa3IUYHBIX (PAKTOPOB B YCIOBUIX MIPOU3BOICTBA U HKCILTyaTaIUH;

- YCTAaHOBUTH 3aBUCHUMOCTb MEXKIAY COCTaBOM, CTPOCHUEM U CBOMCTBaMM MaTc€pHalioB;

- U3YYUTh TEOPUI0 M TPAKTUKY pPAa3IUYHBIX CIOCOOOB YIPOYHEHUS MAaTepHajoB s
MOBBILICHUS HAJIEKHOCTH U IOJITOBEYHOCTHU JETAJICH, NHCTPYMEHTA U U3JIEINH;

- HU3YUYUTb OCHOBHBLIC TIPpPYIIIbI COBPEMCHHBIX MATCPHUAIOB, HX CBOlicTBA M 001acTH
MMPUMCHCHU A,

- J1aTb TOHATHS O COBPEMEHHBIX METOJAaX MCCIEIOBAaHUS CTPYKTYpbl U HPOrHO3UPOBAHUS
AKCIUTYaTAl[MOHHBIX CBOMCTB MaTEPUAJIOB U U3ICIHUM.

2. MecTo JMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbI

Z[I/ICI_II/IHJ'II/IHa «MaTepI/IaJ'IOBeI[eHI/Ie» SIBIIIETCA 003aTEIBLHOMN HHCHHHHHHOﬁ B CTPYKTYpC
06paSOBaTeJ'IBHOI7I IIporpaMmal. MaTepI/IaJIOBe,I[eHI/Ie OTHOCHUTCA K 6a3zoBoi qaCTu
npodeccuoHasibHOrO 1uKiIa. «MarepuanoBeaenue. TKM» - oiHa W3 OCHOBHBIX JHUCHMILUINH,
ONMpCAC/AIOINX  YPOBCHb IMOATOTOBKH GaKaJIaBpOB B  BBICHIUX y‘I€6HI)IX 3aBCACHUAX.
TCOpeTI/I‘-IeCKI/Ie OCHOBLI MAaTCPUAJIOBCACHUA 3aJI0KCHBI B TAKUX q)yH[[aMeHTaJII)HI)IX HayKax, KaK
(bmmca n Xumus. B cBoro o4yepcab, HA MATCPUATIOBEACHNEC B PA3HBIX ACIICKTaX OMMUPAIOTCA TaKHUEC
JUCHHUIINIMHBI, KaK TCXHOJOI'MA MAIIKHOCTPOCHUA, TCXHOJIOTHUA CBAPOYHOI'O U 3aroOTOBUTCIBHOI'O
IMPOU3BOJACTB H IP. 3HayeHue HSTOH JAUCHUIIIMHBL OIMPCACIIACTCA U POKHUM AUarra3oHoM
MaTcpHraoB, HCIIOJIb3YyEMbIX B HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH BO BCCX OTPACIAX HAPOAHOTO
XO035MCTBA. I[OCTS.TO‘-IHBIG 3HAHUA, IOJYUYCHHBIC B obnactu MaTCpraJIOBCACHUA, JOJI2KHBI
obecneunBaTh B MPOU3BOJACTBCHHBIX nmponeccax panruoOHaJIbHOC, 3(1)(1)6KTI/IBHOC
WCIIOJIb30BAHUE MATEpPUATIOB TMPU  COOJIOJCHUH TpPeOOBaHUN HKOHOMHKH, DKOJOTUU U
0e30macHOCTH Tpy/a.

3. Ilepeyenb MIaHUpPYEMbIX Pe3yJIbTATOB O0y4YeHHSl MO TUCIHHUIJIMHE

(M0yJ110), COOTHECEHHBIX C HHAUKATOPAMH JTOCTHKEHHUSI KOMIIETEHIIU I

BreimyckHUK mporpaMMbl OakanaBpuaTa ¢ MPHUCBOEHUEM KBalupukamuu «bakaiaBp» B
pe3yabTaTe OCBOCHUS TUCHMUIUIMHBI «MaTepuaioBeieHHe» TOJDKEH 00J1alaTh CIeTyOIIME
KOMIIETEHIIUSIMH, COOTBETCTBYIOIIUMHU BHIY (BUAaM) MpPOdECCHOHATBHON NeATEIbHOCTH, Ha
KOTOPBIN (KOTOpBIE) OpUEHTUPOBaHa MporpamMma OakanaBpuara (Tadu. 1).



Tao6auma 1

Kox mo ®1ocC NHaukaTopbl 10CTHKEHU S Ilianupyemblie pe3yabTaThbl
o0yueHUsI MO JUCIHUIJIMHE
(3YB)
Oo6menpodeccuoHaIbHbIE
OIIK-5 Cnocoben OIIK-5.1. /IlemoHCTpUpYET 3HaAHUE 3HaTh:
YUYUTBIBATH CBOUCTBA obacreit MIPUMEHEHUS, CBOﬁCTB, - 3aKOHOMCPHOCTH
KOHCTPYKLMOHHBIX XapaKTEPHCTHK H METOOB IIPOLIECCOB  KPUCTAJUIM3ALUN
MaTepHuasioB B u CTPYKTYypOOOpa30BaHHUS
MCCJIE0BAHNS KOHCTPYKIIMOHHBIX

TEIUIOTEXHUYECKUX 5 METaJUIOB U CILIABOB, OCHOBBI
pacyerax ¢ yueToMm MATCPHAIIOB, BRIOMpACT ux TepMO0OpaboTKH,

JUHAMHAYECKUX U
TEIJIOBBIX HArPy30K;

KOHCTPYKIIMOHHBIC MaTepHAJIbI B
COOTBETCTBUU C TPEOYEMBIMU
XapaKTEePUCTHUKAMH JIJIs
UCIIOJIb30BaHUs B 00J1aCTH
poeCCUOHATILHOM JIeATEIILHOCTH;
OIIK-5.4. JIlemoHCTpHUpYET 3HAHHE
OCHOBHBIX 3aKOHOB MEXaHUKHU
KOHCTPYKIIMOHHBIX MaTE€PHUAJIOB,
HCIIOJIb3YEMBIX B TEIIOIHEPTETUKE U
TEIUIOTEXHHKE,

OIIK-5.5. BoinosiHseT pacyeTsl Ha
IPOYHOCTb HJIEMEHTOB
TEIJIOTEXHUYECKUX YCTAaHOBOK U
CHCTEM C YU4eTOM YCJIOBUH MX
paboTHI.

CHOCOOBI 3alUTHl METAIOB
OT KOPPO3HUH;
- KITacCHU(UKAIINIO U CITIOCOOBI

IMOIYYECHHUA
KOMITO3UIIMOHHBIX
MaTepHuaos;

YMmeThb:

- pacmo3HaBaTb H
KJ1acCu(UIIMPOBaTh
KOHCTPYKIIHOHHBIE 51
CBIPbEBBIC  MaTEepHUaJIbl IO
BHGHIHeMy BUAOY,
MIPOUCXOXKICHUIO,
CBOMCTBaM;

- MIPOBOJIUTH
HUCCICOOBAHUS N HUCIIBITAHUS
MaTepuaoB.

Baagers:

- uHpopmanuenr o
CBOMCTBAX W IIPUMEHEHUU
pa3IMYHBIX MAaTEPUAJIOB;

- HEKOTOPBIMH
AKCIEPUMEHTAIBHBIMU
METOJMKAMU U  TEXHHUKOU
MaTepUaIoBEeIUECKUX
HCCIICIOBAHNIA;




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOiI1 padoThI

Tabauna 2
Bcero CemecTpsl
yacos/ 3a4. efl. (01010 300
Buna yueOHoii padboThl
(010110) 300 4 5

KonrakTHas padora (Bcero) 48/1,4 18/0,5 48/1,4 18/0,5
B Tom unce:
Jlexiuu 16/0,9 10/0,3 16/0,5 10/0,3
[MpakTUyeckue 3aHATHS 32/0,9 8/0,2 32/0,9 8/0,2
CemuHapsbl
JlaGopaTopHbie pabOThI
CamocTosiTe/ibHasi padoTa (Bcero) 96/2,8 126/3,5 96/2,8 126/3,5
B ToMm uuncne:
Kypcosast pabota (mmpoexr)
PacuetHo-rpaduueckue paboThl
HTP
Pedepatst
Jloxaapl 36/1 54/1,5 36/1 54/1,5
[Ipe3enTaunu
[ToaroroBka k 1a00pPaTOPHBIM paboTaM
[ToaroToBka K MPaKTHYECKUM 3aHATHIM 24/0,7 36/1 24/0,7 36/1
IToaroroBka k 3auery
[ToaroroBka K 3K3aMeHy 36/1 36/1 36/1 36/1
Buja oTueTHOCTH IK3aMeH IK3aMeH | JK3aMeH IK3aMeH

BCEFO P14 144 144 144
OO01mas Tpy10eMKOCTh | Yacax
JUCHHUILIMHBI BCEI'O B 3au. 4 4 4 4

eIMHHIAX




5. Coaep:xanue TUCHUILINHBI
5.1. Pa3zgenpl AMCHUIINHBI 1 BUABI 3AaHATHNA

Taoauna 3
Ne HaunmeHoBaHue pa3jiesia Hacbl Yacb! Hacobl Bcero
H/H )II/ICIII/IHJ—[HH])I o ceMechaM I'IeKLI,MOHI"I‘bIX NPaKTU4YeCKUX I'IaﬁOpaTOvabIX JacoB
3aHATUIN (cemuHapckmx) 3aHATUI
3aHATUA
000300 | owoB®0 | Owoswo | OPOBPO
1 | Mera/Libl. ATOMHO- 1 2 3
KPUCTALJINYECKOe CTPOeHHne
MeTaJIOB.
2 | Kpucranamn3zanusi MeTa/uioB. 1 2 3
3 | O6mas Teopus CnJjaBoB. 1 2 3
4 | ’KeJjie30 1 ero CiJiaBbl. 1 212 3/4
5 | dedopmanusi MeTaLI0B. 1 2 3
6 | CBolicTBa METAJLJIOB. 1 2 3
7 | MexannuyecKkue cBOCTBA 1 2/2 3/4
MeTaJLI0B.
8 | Teopusi TepMuYecKOi 1 2 3
00pabdoTKN METAJIIOB.
O | TexHOJIOrHsI TEPMHYECKOI 1 212 3/4
00padoTKu cTAJIN.
10 | XumukKo-TepMHuYecKas 1 2 3/2
00padoTKa cTaau.
11 | Mertoab! ynpouHeHHs 1 2 3/2
MeTAJLJI0B.
12 | KoHCTpYKIIMOHHBIE CTAJIN. 1 2 3
13 | Knmaccnpuxauus 1 2 3
KOHCTPYKIIMOHHBIX CTAJIeil.
14 | Ctaau ¢ ocoObIMHU CBOIiCTBAMU. 1 2 3
15 | Yyrys. 1 212 3/4
16 | LiBeTHBIE MeTA/LIIBI U KX
CILIABBI.
17 | KoMno3uunoHHbIe MATEPHUAJIbI 1 2 3
U MaTepHuaJibl MOPOLIKOBOMI
MeTaJLUTypruu.
Hroro 16 32/8 48/18




5.2. JIeKIIMOHHBIE 3aHATHSA

Taoauna 4

HaumenoBanme pa3jaena
AUCIHHIIMHBI 10 ceMecTpam

Conep:xaHue pa3/iesioB U CHUTITHHBI

MeTtajLiibl. ATOMHO-
KPHUCTAIMYECKOEe CTPOeHHe
METAJLJIOB.

1.1 ledeKThl KPUCTALNTUIECKON CTPYKTYPhI METAJLIOB.
1.2 Iudpdy3us B MeTamnax.
1.3 Knaccudukarys MeTaios.

KpI/ICTaJIJII/l3aIII/ISI METaJI1J10B.

2.1 DHepreTrYecKHe yCIOBUS MpoIiecca
KpHUCTAJJIU3al1H.

2.2 MexaHu3M npolrecca KpuCcTauIn3aluu.

2.3 CaMorpoun3BoOJIbHOE (TOMOTEHHOE) M TETEPOreHHOE
3apobIlIe00pa3oBaHueE.

2.4 MomudunupoBaHiue METAILIOB.

2.5 [NomumopdHbIe IpeBpaIIeHus B MeTaIIax.

2.6 ®opma KpUCTAILTIOB U CTPOCHUE CIUTKOB.

O6u1as Teopus CIJIABOB.

3.1 OCHOBHBIC ITOHATHS B TEOPHH CILIABOB.

3.2 OcoOEHHOCTH CTPOCHHUS, KPUCTAIIH3AINY U CBOICTB
CILUTaBOB: MEXaHMUYECKHUX CMECEH, TBEPIbIX
PacTBOPOB, XUMUYECKUX COCTUHEHUH.

3.3 Kpucrammmsanus CIijiaBoB.

3.4 Jlnarpamma COCTOSIHHSI IByXKOMIIOHCHTHOTO CILJIAaBa.

3.5 Tlops10K MOCTPOCHMSI TUarpaMm | UX
Pa3HOBUIHOCTH.

Kese30 u ero cnjiaBbl.

4.1 JTuarpamMmMa COCTOSTHUS )K€TIe30-YTIIePO/I.

4.2 KOMITOHEHTHI ¥ CTPYKTYPHBIE COCTABIISIONINE
CHCTEMBI KEeJIe30-yTIIepo/.

4.3 TIpeBparieHus Ha JUHASAX TUATPAMMBI KeJIe30-
yTJIEpOA.

4.4 TIpaBuiio KOHIIEHTPAINI 1 OTPE3KOB.

4.5 Knaccudukanus 1 MapKHpOBKa CTaseH.

Hedopmanus meraioB.

5.1 Buasl nedopmanuii 1 HanpsLKEHUH.

5.2 MexaHu3M IU1acTU4YecKoi nedopMaruu u
ne(pOpMaIIMOHHOTO YIIPOYHEHUS.

5.3 Brnusinre HarpeBa Ha cTpoeHHe AePOPMUPOBAHHOTO
MeTaJua.

CBoiicTBa MeTaJJI0B.

6.1 dusnyeckre CBOMCTBA METAIIJIOB.

6.2 XuMuuyecKue CBOMCTBA METAIIJIOB.

6.3 MexaHHYeCKHE CBOMCTBA METAJIIOB.

6.4 TexXHOJOrMYECKHUE CBOMCTBA METAIIOB.

6.5 DKcruTyaTaliMOHHbBIE CBOMCTBA METAJIIIOB.

6.6 Pazpymienne MeTaiioB 1 KOHCTPYKIIMOHHAS
MIPOYHOCTh U3JENUN U3 HUX.

Mexannueckue cBOCTBA
METAJJIOB.

7.1 Crioco0bl onpezeneHus MEXaHHYeCKUX CBOMCTB.
7.2 OnpeneneHue MpOYHOCTH U MIIACTUYHOCTH.
7.3 OnpeseneHne TBEPIOCTH, BI3KOCTH U YCTATOCTHON




MIPOYHOCTH.

Teopusi TepMuyeckoi
00padoTKN METAJJIOB.

8.1 Knaccudukanus BUI0B TepMHUUECKONH 00PaOOTKH.
8.2 IlpeBpaieHus, IPOTEKAIONINE B CTAIN IIPH HATPEBE
OXJIAXKICHUH.

TexHoJI0rusl TEPMHUYECKOM
00padoTKM cTaJIN.

9.1 HarpeB nipu TepM0o00OpadoTKe. XMMHYECKOE JICHCTBUE
Ha METaJUl HarpeBaloILel CPeIbl.

9.2 Omxur. Haznauenue u pa3HOBUAHOCTH.

9.3 3akanka. HasHauenue u crocoOsbl.

9.4 Otmyck cranu. HaznaueHue u pa3sHOBUIHOCTH.

10

XUMHUKO-TepMUYecKast
0o0padoTKa cTaju.

10.1 I[lemeHTamms.

10.2 AzotupoBaHue.

10.3 [IlmanupoBaHUE WM HHUTPOIIEMEHTAIIUS.
10.4 Mudbdy3rnonHass MeTaITU3aIys.

11

MeToabl YIPOIYHCHUA
METaJJI0B.

11.1 Tepmomexanuueckas oOpabOTKa CTalIH.

11.2 [ToBepXHOCTHOE YIIPOYHEHHUE CTATIBHBIX JIETAJICH.
11.3 Crapenmue.

11.4 O6paboTKa cTaIn XOJI0OM.

11.5 YnupouHeHue METOJOM IIACTUYECKON ehopManuu.

12

KoHCTpyKIIMOHHBIE CTAJIN.

12.1 BausiHue yraepoja v mpuMecel Ha CBOMCTBA CTaJH.

12.2 JlerupoBanHbIe cTany. BimsHue nerupyromumx
3JIEMEHTOB Ha OJIUMOP(H3M XKeje3a.

12.3 Knaccudukanus 1erupoBaHHBIX CTaJICH.

13

Knaccupurkanus
KOHCTPYKIMOHHBIX CTaJjel.

13.1 llemeHnTyembie U yaydIIaeMble CTAIH.

13.2 BeicokonpoyHble, MPY>KUHHBIE U
MIaPUKOTIOAIIMITHUKOBBIE CTaJIH.

13.3 Cranu juis u3nenuii, paboTaromMX MPH HU3KHX
TEMIIepaTypax.

13.4 V3HOCOCTOMKHE 1 aBTOMaTHBIE CTaJIH.

13.5 Cranm uis pexymiero MHCTpyMEeHTa U
OBICTPOPEXKYIIHE CTAIH.

13.6 Cranu /U1 U3MEpUTENIbHBIX HHCTPYMEHTOB U
HITaMIIOB.

13.7 TBep/pie CIIABHI.

14

CTtaa™ ¢ 0co0BLIMH CBOMCTBAMM.

14.1 Kopp0o3MOHHOCTONKHE CTAJIH.
14.2 Knaccudukanus KOppO3HOHHOCTOHKUX CTaJeH.
14.3 XKapocroiikue u xKapornpoYHbIe CTAIN U CILIABHI.

15

YyryH.

15.1 Pa3HoBUAHOCTH U rpadUTH3ALMS YYTYHOB.

15.2 Crpoenue, CBOICTBA, KJaccuukanus "
MapKHpOBKa YYT'YHOB.

15.3 Cepslit uyryH.

15.4 BpICOKOIIPOYHBIN YYTYH.

15.5 KoBkuii 4yryH.

15.6 OTOeneHHbIEC U IPYTHE YyTYHBI.

16

HBeTHbIe MeTaJlJIbl 1 UX
CIlJIaBblI.

16.1 ANIOMHHAI ¥ €r0 CIUIABEI.
16.2 Menp U ee CIIIaBEL.

16.3 TutaH 1 €ro CIIaBhL

16.4 Maruuii 1 ero CIjIaBEl.

17

Komno3nunonHbie MaTepHaJibl
U MaTepHuajbl MOPOLIKOBOM

17.1 Tumnbl KOMIIO3UITUOHHBIX MaTepuanoB (KM).
17.2 KomnoHeHTsI U cBoiicTBa KM.
17.3 Pa3HOBHIHOCTH TOPOMIKOBBIX MaTE€PHAJIOB.




‘ MeTAJIypPruu.

5.3. JlabopaTopHbIe 3aHATHS (He MPeAyCMOTPEHbI YUeOHBIM IJIAHOM)

5.4. [IpakTueckue (CeMUHAPCKUE) 3aHSITUSA

Taoauna 5

HaunmenoBaHmue pa3aejia
AUCHUIIVIMHBI IO CeMeCTpaM

Collepmamle pa3xejioB TUCIHUIIJINHBI

MeTtaniabl. ATOMHO-
KPHUCTAIMYECKOEe CTPOeHHE
MeETAaJJI0B.

1.4 JleheKkThl KPUCTALTUYECKON CTPYKTYPhI METAJLIOB.
1.5 Tuddys3us B MmeTamnax.
1.6 Knaccudukanus MeTauios.

KpI/ICTaJIJII/BaHI/IH METAJI1JI0B.

2.7 DHepreTHyecKHe YCIOBHS Ipolecca
KPUCTAJUIN3AIUH.

2.8 MexaHu3M mporecca KpUCTAITH3aLUH.

2.9 Camonpon3BOIbHOE (TOMOTEHHOE) U TeTEPOTEHHOE
3apo/ibleoOpa3oBaHHue.

2.10 MoaudunupoBaHue METAIIIOB.

2.11 TlomumopdHbIe peBpaIicHus B MeTalIax.

2.12 ®opma KpUCTAIIIOB U CTPOCHUE CIUTKOB.

O01as Teopus CIJIABOB.

3.6 OCHOBHBIE MTOHATHUS B TEOPUH CILJIABOB.

3.7 OCOOEHHOCTH CTPOCHHUS, KPUCTAIIIM3AIUN 1 CBOHCTB
CIJIABOB: MEXaHUYECKHX CMECEH, TBEPIBIX
pPacTBOPOB, XUMHUYECKUX COEAUHEHHH.

3.8 Kpucrammsanus CIijIaBoB.

3.9 [luarpamma cOCTOSIHHSI IByXKOMITOHEHTHOTO CILJIaBa.

3.10 Ilopsmok MOCTPOCHHS JHArPaMM U UX
Pa3HOBUIHOCTH.

7KeJs1e30 1 ero cijiaBbl.

4.6 JIlnarpaMMa COCTOSTHUS JKEJIe30-YTIIEPO/I.

4.7 KOMIIOHEHTHI ¥ CTPYKTYpPHBIE COCTABIISIOIINE
CHCTEMBI KEJIe30-yTIEePO/I.

4.8 TlpeBparieHus Ha JUHUAX TUArpaMMBbl Kee30-
YTIIEPOSI.

4.9 TIpaBuio KOHIEHTPALUI U OTPE3KOB.

4.10 Krnaccudukaiys 1 MapKHPOBKa CTAJICH.

Hedopmanus meTa1oB.

5.4 Buasl nedopmanuii 1 HanpsHKeHUH.

5.5 MexaHu3M 1iacTuyeckon neopManuu 1
1e(pOpMaLMOHHOTO YIIPOYHEHHUS.

5.6 BrusiHre HarpeBa Ha cTpoeHHe Je)OPMHPOBAHHOTO
MeTaJua.

CBolicTBa MeTAJJI0B.

6.7 dusnuecKre CBOMCTBA METAILIIOB.

6.8 XuMuuecKkue CBOMCTBA METAILIOB.

6.9 Mexanuyeckue CBOMCTBA METAJIIOB.

6.10 TexHOJOrHYECKHE CBOMCTBA METAILIOB.

6.11 DkcmmyaTanMOHHBIE CBOMCTBA METAJIOB.
6.12 PaspymieHne MEeTaII0B U KOHCTPYKIIMOHHAs




IIPOYHOCTDH I/ISI[CJ'II/Iﬁ U3 HUX.

Mexannueckue cBOICTBA
METAJLJIOB.

7.4 Crioco0bl orpeiesieHUs] MEXaHUYECKUX CBOMCTB.

7.5 Onpeznenenue NPOYHOCTH U IIACTUYHOCTH.

7.6 Onpenenenue TBEPAOCTH, BI3KOCTU U YCTATOCTHOU
MIPOYHOCTH.

Teopusi TepMuyeckoi
00padoTKN METAJJIOB.

8.3 Knaccudukanms BUI0B TepMUIECKO 00paOOTKH.
8.4 [peBpaineHusi, MPOTEKAIOIINE B CTAIH MTPH HATPEBE U
OXJTKJICHUH.

TexHoJI0rusl TEPMHUYECKOM
00padoTKM cTaJIN.

9.5 Harpes nipu TepmM0o00OpadoTKe. XMMHYECKOE JICHCTBUE
Ha METaJIJI HarpeBaroIiel Cpe/ibl.

9.6 Omxur. Haznauenue u pa3HOBUAHOCTH.

9.7 3akanka. HasHauenue u crocoOsbl.

9.8 Otmyck cranu. Haznauenue u pasHOBUIHOCTH.

10

XUMHUKO-TepMUYecKast
0o0padoTKa cTaju.

10.5 [lemeHTamms.

10.6 AzotupoBanue.

10.7 lmanupoBaHUE WM HHUTPOIIEMEHTAIIUS.
10.8 uddy3nonnas metamiu3anus.

11

MeToabl YIPOIHCHUSA
METaJJI0B.

11.6 TepmomexaHuueckas oOpabOTKa CTalIH.

11.7 IloBepXHOCTHOE YNIPOUHEHUE CTATBHBIX JI€TaCH.

11.8 Crapenmue.

11.9 O6paboTKa cTanu X0I0A0M.

11.10 VYnpounenue METOA0M
nedopmaruu.

IIJIACTUYECKOU

12

KoHCTpyKIIMOHHBIE CTAJIN.

12.4 Bausiaue yraepoja v mpuMecel Ha CBOMCTBA CTaJH.

12.5 JlerupoBannsle cTanu. BimsHue nerupyromumx
3JIEMEHTOB Ha NOJIMMOP(U3M Keresa.

12.6 Knaccudukanus nerupoBaHHBIX CTaJICH.

13

Knaccunpurxanus
KOHCTPYKIMOHHBIX CTaJjel.

13.8 LlemeHnTyemblie U yay4lIaeMble CTAIH.

13.9 BeicokonpoyHble, MPY>KUHHBIE U
HIAPUKOIIOAIMITHUKOBBIE CTAJIH.

13.10 Cranu mis uzgenuit, paboTaroNIMX MPU HU3KUX
TEMIIepaTypax.

13.11 W3HOCOCTOWKHE M aBTOMATHBIE CTAJIH.

13.12 Cranu 1y pexxyniero MHCTpyMeHTa 1
OBICTPOPEXKYIIHE CTAIH.

13.13 Cranu 11 U3MEpUTENbHBIX HHCTPYMEHTOB U
HITaMTIOB.

13.14 Tseppie CIIABHI

14

CTtaJu ¢ 0co0BLIMM CBOMCTBAMM.

14.4 Kopp0o3MOHHOCTONKHE CTAJIH.
14.5 Knaccuduxanust KOppo3HOHHOCTOMKUX CTajei.
14.6 ’Kapocroiikue 1 *apornpoyHbIe CTAIN U CILIABbI.

15

YyryH.

15.7 Pa3zHoBUAHOCTHU ¥ rpadUTH3AMS YYTYHOB.

15.8 Ctpoenue, CBOICTBA, KJaccuukanus "
MapKHPOBKa YYT'YHOB.

15.9 Cepplii uyTyH.

15.10 BBICOKONPOYHBINA YYTYH.

15.11 KoBkuii yyryH.

15.12 OrGeneHHble U APYTHE YYTYHBI.

16

HBeTHble METAJJIbI U UX

16.5 AnroMUHHUI U €ro CILIABBL.
16.6 Menp U ee CcriaBhbl.




CILIABBI. 16.7 TuraH " ero CIUIaBEL.
16.8 Marsuii u ero CIuiaBbl.

6. CamocTosiTeJibHAsI padoTa CTYJAEHTOB MO IMCHUIIMHE

Leapo caMocTOATENBbHON PadoThl sBISCTCS (HOPMUPOBAHHME JIMYHOCTH CTYJICHTA,
pa3BUTHE €ro CIMOCOOHOCTH K CaMOOOYYEHHIO W TIOBBIINICHUIO CBOETO MPOQPECCHOHATBHOTO
YPOBHSI.

CaMocTtosiTennbHasi paboTa 3aKIIIOYaeTCs B U3YYCHUU COJCPXKAHUS TEM Kypca 10
KOHCIICKTaM, Y4eOHHKAaM W JOIMOJIHUTEIBHON JIUTEparype, MOArOTOBKE K JIAOOPaTOPHBIM M
MPAKTUYECKUM 3aHSATHSAM, K PYOSKHBIM KOHTPOJISIM, K dK3aMeHY, OOPMIICHHH JTA00PATOPHBIX
pabor. OHa MOXXET BKJIIOYAaTh B ce0S NPAKTHKY IOATOTOBKH pedepaToB, NMPE3CHTALMHA U
JIOKJIQJIOB 10 HUM. Temaruka pedepaToB AODKHA UMETh NPOOJIEMHBIH U MPOo(hecCHOHATBLHO
OPHEHTUPOBAHHBIN XapaKTep, TPEOYIONIMI CaMOCTOSATEILHOW TBOPYSCKOM pabOThI CTYICHTA.

TeMBI JOKJIA10B:

1. Koppo3zus MeTamuioB: pa3HOBUIHOCTH U METObI OOPHOBI.

2. KommnosuTtHble MaTepuaibl B HAyKe U TEXHUKE.

3. TlopomkoBbie MaTepHabl.

4. TyromiaBKue MeTaUIbl U CIUIaBbI HA UX OCHOBE.

5. TlonydyeHne MOHOKpPUCTAIJIOB U aMOP(PHBIX METAJIOB.

6. B3anmMOCBs3b MEXKIYy COBEPIICHCTBOBAHHEM MAaTEPHAJIOB U Pa3BUTHEM HAYKH U TEXHUKH.

7. OU3UKO-MEXaHWYECKHE CBOWCTBA METAJIOB U  CHOCOOBI  ONpeAeieHus  ux
KOJIMYECTBEHHBIX XapaKTEPUCTUK.

8. Hanomatepuaiibl B COBpEMEHHOM MUpE: BpeJl WU M0JIb3a.

[IpumeHeHne KepaMUYECKUX MaTEPHUAIOB B COBPEMEHHOM TEXHHKE.
10. MemunuHCKHE MaTepHaibl: TpeOOBAaHMS K HUM M CBOMCTBA.
11. drop-noaumMepsl: CBONCTBA U IPUMEHEHHE.
12. Hemerannuueckue MaTtepuaibl.
13. B3auMOCBSI3b MEX/1y COBEPIICHCTBOBAHUEM MAaTEPHAJIOB U PA3BUTHEM HAYKH U TEXHHKH.
14. TexHon0rHs MPOU3BOICTBA JETATICH METOOM MOPOIIKOBON METaJLITypruH.

15. MexaHH4YeCcKHE CBOMCTBA METAJLIOB.

IlepeyeHb y4eOHO-METOAMYECKOTO0 OOecmevYeHHUs [Jisi CAMOCTOSITEIbHOW PadoThI
CTYIEHTOB:

1. [Tactoruna O.B. Marepuanosenenue : yue6Hoe mocobue / Ilactoruna O.B.. —
MuHck : PecniyOnmkanckuit HHCTUTYT npodeccronansHoro oopasosanus (PUI10), 2020. — 276
c. — ISBN 978-985-7234-48-6. — TekcT : 31MeKTpPOHHBIH // DneKTpoHHO-OMOIHMOTEUHAs
cucreMa [PR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/100385.html (mara
obpamienus: 07.03.2021). — PexxuM poctyna: i aBTOPU3HP. M0JIb30BaTENCH

2. MensaukoB A.I'. Marepuanosenenue : yaeoHoe nocoodue aist CI10O / MenbHUKOB
A.T'., XBoposa U.A., UunkoB E.Il.. — Capatos : IIpodoGpa3zoBanue, 2021. — 223 ¢. — ISBN
978-5-4488-0919-4. — Tekct : 3JEKTPOHHBIA // DineKTpoHHO-OmOmmoreuHas cucrema IPR
BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/99930.html (mata oOpamenus:




07.03.2021). — Pexxum jmoctyna: Juis aBTOpu3mp. nojib3oBateneid bonmapenko I'.I'. OcHOBBI
MatepuanoBeneHus: yueOHuk / bonmapenko I'.I'., Ka6anosa T.A., Peidaniko B.B. — Mockaa:
Jlaboparopus 3nanwmii, 2020. — 761 c. — ISBN 978-5-00101-755-4.

3. DnekrtponHble pecypcbl. Pexxum mocryma: http://www.gumer.info/bibliotek Buks
/Science/metr/01.php; http://libgost.ru/1.php.

7. OnleHOYHBIE CpeICTBA

7.1. Bonipochl K py0e:KHBIM aTTeCTALUSAM

Bonpocs k 1-if py0e:xHoii aTTecTanuu
Marepuanosenenue. O0mias XxapakTepUCTUKA METAJLIOB.
ATOMHO-KpPUCTAJIIINYECKOE CTPOEHUE METAJLIIOB.
JledeKTbl KpucTayuInYecKoi CTPYKTYphbl METAJLIOB.
Huddysus B MeTanax.
Knaccugukanus meranios.
DHepreTuyecKue yclioBus mpolecca KpUCTaNIn3aluu.
MexaHu3M Ipoluecca KpUCTaJUIM3alUU.
['oMoreHHo€e U reTeporeHHoe 3apo/ibliie00pa3oBaHuE.
MouduuupoBanue METaJIIOB.
0. ITomumopdHBIE peBpaleHHs B METaJLIaX.
1. dopma KpUCTAIIIOB U CTPOCHUE CIIUTKOB.
12. [lonaTne o crutaBax W Meronax WX moiydeHus. OCHOBHBIC TOHATHS B TEOPHH
CILJIABOB.
13. OcoOeHHOCTH CTPOCHUS, KPUCTAJUTH3AIMH U CBOMCTB CILJIAaBOB:
MEXaHUYECKUX CMECEH, TBEPABIX PACTBOPOB, XMMUYECKUX COCIUHEHUN
14. lnarpamma cOCTOSIHUSI IBYXKOMITIOHEHTHOT'O CILIaBA.
15. ITops0K NOCTPOEHUS AUArpaMM COCTOSIHHSI CILIABOB.
16. OcHOBHBIE THITBI TUATPAMM COCTOSIHUSI CTIJIABOB.
17. Csi3b MeX/1y CBOMCTBaMU CIJIABOB U THIIOM JUArpaMMbl COCTOSTHUS
(nmpaBuiio Kypnakosa H.C.)

RRoOoo~NoOR~wNE

18. lnarpamma cocTostHHS xene30 - yriepoa. Kommonentsr cucremsr Fe—FesC.

19. XapakTepucTika CTpyKTypHBIX COCTaBIsIOIUX cuctembl Fe—FesC.

20. IpeBpamenus Ha MUHUAX quarpammbl Fe — FesC.

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

22. [IpaBHiI0 KOHIICHTPALUH U OTPE3KOB.

23. Knaccudukanus 1 MapKHUpOBKa YIIepOIUCTBIX CTallei.

24. Bunwl neopmaruii u HanpsHKeHUH.

25. [Tnactuueckas neopmarius.

26. MexaHu3M TUTACTUIECKON JehOpMaITii METAJLIOB.

27. Mexanu3sM 1e(hopMaIiMOHHOTO YIPOUHEHHs METaJIJIOB.

28. BiusiHre HarpeBa Ha CTPOCHHE Je(OPMUPOBAHHOTO METAJLIA.

29. OCHOBHBIE CBOWMCTBA METAIOB: (pU3HUECKUE, XUMUYECKHE, MEXaHUYECKHE,
TEXHOJIOTUIECKHE M IKCIUTyaTallMOHHBIE.

30. Mexanuueckoe pa3pylieHle TBEP/IbIX Te.

31. Pazpymienne mMatepuasoB B poriecce H3Hoca.

32. Koppo3noHHOE pa3pylieHne MaTepuaioB.

33. CrocoOb! MOBHIMIEHHSI KOHCTPYKIIMOHHOHN MMPOYHOCTH MaTEPHAIIOB.

34. [IpoyHOCTh M IUIACTUYHOCTH U METOJIBI UX ONPE/IEICHUsI.

35. TBepaocts. MeTompb!I ONpeesieHie TBEPAOCTH.



36. BsskocTh. Onpenienenue BI3KOCTH U €€ 3aBUCUMOCTh OT TeMIepaTyphl.

37. BerHocnBOCTh. OCHOBHBIE XapaKTEPUCTHKH BEIHOCITHBOCTH.

38. Knaccudukanus BUI0B TepMUYECKON 00pabOTKH.

39. IlpeBpateHus, TPOTEKAOIIME B CTAIN IIPH HArPEBE U OXJIAXKICHUH.

40. Harpes npu Tepmoo0OpaboTke. XMMHUYECKOE BO3/ICHCTBHE HArpeBaOIICH
Cpebl Ha METaJlI.

41. Omxur u HopMmanu3auus. HazHaueHue u pexumsl.
42. 3akanka. HazHaueHue u Bubl. 3aKaJOuHbIE CPEIbI.

T'PO3HEHCKUU IF'OCYAPCTBEHHBIH HE®@TAHONU TEXHUYECKUU YHUBEPCUTET

BbuJjer k 1-0ii pvoeskHoii arrecranuu Ne 1

JucuuniauHa «Matepuaniopenenue-TKM»
N5  TI'pynma TOT___ cemectp 4

1. Knaccudukanus BUI0B TEPMUIECKON 00pabOTKH.

2. ATOMHO-KpI/ICTaJ'IJ'II/I‘ICCKoe CTPOCHUC MCTAJLJIOB.

VTBEPX/IAIO:

« » 20 1. 3aB. xadenpoit

Bonpocs! ko 2-ii py0e:xHOii aTTecTanuu

1. CriocoObI 3aKanKu CTaju.

2. Otmyck ctanu. OCHOBHOE 000pYI0BaHHE /I TEPMHUUECKON 00pabOTKH.
3. Xumuko-tepmuueckas oopadborka. Haznauenue u OCHOBHBIC BU/IBI.

4. llemenTarnus. CriocoOb! 1ieMEHTalluK U TepMOOOpabOTKa Mmoce Hee.

5. AzotupoBanue. HazHaueHue u pa3sHOBUIHOCTH.

6. [{luanupoBaHue U HUTPOLIEMEHTAITHSI.

7. Auddy3noHHas METaITU3ALIUA.

8. Tepmomexanudeckas 00pabOTKa CTAJIH.

9. [loBepXHOCTHOE YIPOYHEHHUE CTABHBIX JIETAJICH.

10. 3akanka TBY u razoruiazMeHHast 3aKalika.

11. Crapenue. Ha3znauenue v pa3HOBUIHOCTH.

12. O6paboTka cTau X0I0A0M.

13. YpoyHeH#e METOI0OM TUIACTHIeCKOH Jaedopmarivm.

14. KoHCTpYKIIMOHHBIE CTAlTM U UX Pa3HOBUIHOCTH.

15. Bnusinue yriepojia Ha CBOWCTBAa KOHCTPYKIIMOHHBIX CTaJIEH.



16. Tumbl npuMeceil 1 UX BIUSHUE HA CBOMCTBA CTaJCH.
17. JlerupoBanHsbie cTanu. HazHaueHne TETUPYIOMIUX 3JIEMEHTOB.
Knaccugukanus 1erupoBaHHBIX CTaJIeH.
18. BiusiHue nerupyronmx 3JeMEHTOB Ha TOJIMMOPHHU3M JKele3a.
19. BausiHue JIerupyonmx 3JI€MEHTOB Ha (a30BbIe IPEBPAIICHUS B CTAIISX.
20. [lemMeHTyeMBIC U YITy4IIaeMbI€ CTAJIH.
21. BBICOKOTIPOYHEIE, IPYKUHHBIC U MIAPUKOTIOIIHITHUKOBBIE CTAIIH.
22. Cranu 1yist M3Jeui, padoTaIIMX MTPU HU3KUX TeMIIepaTypax.
23. I3HOCOCTOMKHNE U aBTOMATHbBIE CTAJIU.
24. OObIuHBbIE ¥ OBICTPOPEKYITUE CTATH JIJIT HHCTPYMEHTA.
25. Ctanu Jyist U3MEPUTENIbHBIX HHCTPYMEHTOB U IITAMIIOBBIE CTAJIH.
26. TBepaociiaBel U aIMa3 Kak MaTepua JJIsl U3TOTOBJICHUS HHCTPYMEHTOB.
27. KopposuonHo-croiikue cranu. Kiiaccupukamnus KOppo3nOHHO-CTOUKHX CTaJIeH.
28. XKapoCTOUKOCTh, KAPOCTOMKHUE CTAIH U CILIABHI.
29. XKaponpodHOCTb, KapOMPOUHbIE CTANU U cIuiaBbl. Kiaccudpukanus
YKAPOMPOYHBIX CTaJleH U CIUIaBOB.
30. Yyryn. [I'padurmzanms uyryHoB. BmmsHue coctaBa 4dYyryHa Ha IpOILECC
rpaduTH3aNHA.
31. Bnusaue rpaduta u mpumeceid Ha MEXaHUYECKHUE CBOWCTBA YyT'yHOB.
32. Ctpoenue u knaccupukanus 4yryHos.
33. Cepslii uyryH. CBoiicTBa, MAPKUPOBKA M TEPMOOOPAOOTKA.
34. BeICOKOIIPOYHBIN YyTyH ¢ MIapoBUIHBIM Ipadutom. CBOICTBA,
MapKHPOBKa U TepMOOOpaboTKa.
35. KoBkuit uyryn. CBoiicTBa, MapKHpPOBKA U TEPMOOOPaOOTKA.
36. LiBeTHBIC MeTAIUTBI. AJTFOMHHHN U €TO CIUIABEHI.
37. Menp u ee CIJIaBhIL.
38. TutaH u €ro CraBsbl.
39. Maruuii 1 ero CIiaBbl.
40. KoMno3u11OHHBIE MaTEpUaIbL.
41. MarepuaJibl MOPOUIKOBOM METaJLTypIrHH.

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

bujer k 2-oii pvoekHoii arrecranuu Ne 1

Jucnunnuaa «MarepuanoBegernne-TKM»
N3  Tpymma TOT___ cemectp 4

1. Xumuko-repmuueckas 00paboTKa CTaJH.

2. Uyryn. ['padutH3anms 4yryHoB.

YTBEPX/AIO:

« » 20 1. 3aB. kadeapoii

7.2. Bonpocsl K 3K3aMeHy
1. Marepuanosenenne. OOmmas XxapakTepUCTHKa METAJIOB.

2. ATOMHO-KpHUCTaJUIMYECKOE CTPOCHHUE METAIIIOB.



(O8]

. lehekThl KpUCTATIINYECKOH CTPYKTYPbI METAJIOB.

I

. Auddys3us B merannax.

w

. Knaccugukanus meranios.
6. DHepreTUYecKre yCIOBUsl polecca KPUCTALTH3AIHH.
7. MexaHu3M Tpolecca KpUCTaJUTU3aLUH.

8. 'omorenHoe u reTCPOrcHHOC SapO,Z[I)IIHeO6paSOBaHI/Ie.

Ne)

. MonudunupoBanue METaJIIOB.
10. [TonmumopdHBIE pEeBpaleHUs] B METaJIaX.
11. ®opma KpUCTAIIIIOB ¥ CTPOEHUE CIIUTKOB.

12. Ilonsatue o crjiaBax u METOJaX HUX IOJYUCHUA. OCHOBHBIE ITOHATHS B TCOPUU
CIIJIaBOB.

13. OcobeHHOCTH CTPOCHHMSI, KPUCTAILTU3AIUN H CBOMCTB CIUIABOB: MEXaHHUYECKUX
cMecel, TBepIbIX PACTBOPOB, XMMUYECKUX COCIMHCHHUI

14. JIlnarpamma cOCTOSIHMSI IByXKOMIIOHEHTHOI'O CILIABA.
15. IlopsaoK MOCTpOEHMSI TUarpaMM COCTOSIHUSI CIIJIaBOB.
16. OCHOBHbIE THIIBI IUArPaMM COCTOSIHUS CILJIABOB.

17. CBs3b MeX 1y CBOICTBAMH CILJIABOB M TUIIOM JIMAarpaMMbl COCTOSIHUS (IIPaBUIIO
Kypnakosa H.C.)

18. JIlnarpamMmma cocTostHUS kemne30 - yrinepoa. KomnoneHntsl cuctemsr Fe—Fe3C.
19. XapakreprucTuka CTPYKTYPHBIX cOCTaBIsitommx cucrtemsl Fe—Fe3C.

20. IIpeBpamenus Ha THHUSAX quarpammsel Fe — Fe3C.

21. Ctpykrypsl 1 ¢a3sl Ha ntuarpamme Fe — Fe3C.

22. IIpaBUI0 KOHIEHTPALUK U OTPE3KOB.

23. Knaccuduxanus 1 MapKUpoBKa YIIIEPOJUCTBIX CTaJIeH.

24. Buasl gepopmanuii 1 HalpsHpKeHUH.

25. Ilnactuyeckas nedopmanus.

26. MexaHu3M MIacTUYECKON JedhopMaIiii METAJLIOB.

27. Mexanuszm ILC(I)OpMaI_[I/IOHHOTO YIIPOYHCHUA MCTAJIJIOB.



28. BriusiHue HarpeBa Ha CTpoeHue J1e(OPMUPOBAHHOTO METAIIA.

29. OCHOBHBIE CBOWCTBA METAILJIOB: (pH3UYECKIE, XUMHUIECKHE, MEXaHUUYECKUE,
TEXHOJIOTHYECKHE U IKCIUTyaTallHOHHBIE.

30. MexaHu4ecKkoe pa3pylieHue TBEPAbIX TEIl.

31. Pa3pymienue MaTepuaioB B IPOLECCE U3HOCA.

32. Koppo3uoHHOE pa3pylIeHne MaTepUaioB.

33. Crioco0Obl NOBBIIEHHSI KOHCTPYKIIMOHHON ITPOYHOCTH MaTEpUalIOB.

34. IIpo4HOCTh U IUIACTUYHOCTH M METOJbI UX ONpPEAETICHUS.

35. TBepnoctb. MeToibl ONIpeieieHUE TBEPIOCTH.

36. Bsizkocth. OnpenienieHre BA3KOCTH U €€ 3aBUCUMOCTh OT TeMIIEPATYPHI.
37. BeiHocnuBocTh. OCHOBHBIE XapaKTEPUCTUKN BEIHOCIMBOCTH.

38. Kimaccudukarnus BHIOB TEPMUICCKOM 00paOOTKH.

39. IlpeBpaienusi, MPOTEKAIOIIKNE B CTAJIM MIPU HArPEBE U OXJIAKIACHUH.

40. HarpeB npu TepmMooOpaboTke. XMMHUECKOE BO3/ICHCTBUE HATPEBAIOLIEH Cpebl
Ha METaJll.

41. Omxur u HopMmanuzauus. HazHaueHue u pexuMsl.

42. 3akanka. HazHaueHue u BUpl. 3aKaJIOUHbIE CPEIbI.

43. Cioco0bl 3aKaJIKu CTaJH.

44. Otnyck crtanu. OcHOBHOE 000pyIOBaHUE ATl TEPMUYECKOM 00paOOTKH.
45. Xumuko-repmudeckas o0pabotka. Ha3HaueHre U OCHOBHbIE BUJIBI.
46. Llementanus. CriocoObl IEMEHTAlMU U TEPMOOOPAaOOTKA MOCIIE HEe.
47. AzotupoBanue. Haznauenue v pa3HOBUIHOCTH.

48. llnannpoBaHue U HUTPOLIEMEHTAIIHSI.

49. Tnddy3noHHas MeTaUIU3aLIUS.

50. TepmomexaHuyeckast 0opaboTKa cTau.

51. IloBepXHOCTHOE YIIPOUHEHHUE CTATIBHBIX JI€TAJIEH.

52. 3akanka TBY u razommazMeHHas 3aKajka.



53.

54.

55.

56.

57.

58.

59.

Crapenue. Haznauenue u pa3HOBHIHOCTH.

O0paboTka CcTaIH XOJIO0IOM.

YnpouHeHHe METOAOM IIACTUYECKOH J1e(hopMaIIHH.
KoHcTpyKIMOHHBIE CTalTd M UX Pa3HOBUIHOCTH.

Brnusinue yriiepona Ha CBONCTBA KOHCTPYKIIMOHHBIX CTaJICH.
Tunsl mpuMeceil 1 uX BIUSHHE HA CBOMCTBA CTaJICH.

JlerupoBanHbIe ctany. HazHaueHue nerupyromumx 3eMeHToB. Kiaccudukanus

JIETUPOBaHHBIX cTajieH.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Brnusinue nerupyromumx 3J1eMEeHTOB Ha MOJIMMOp(hU3M Kenesa.

Brnusinue nerupyronux 3J1eMeHToB Ha (Da30BbIe MPEBPAIlleHUs B CTaISIX.
[lemeHTy€EMBIE U yIydlIaeMbIe CTAJIN.

BI)ICOKOHpO‘-IHI)Ie, IMPY>XUHHBIC U HIAPUKOMMOJUIUITHUKOBBIC CTAJIHN.

Cranu it u3genuii, paboTarmux TPy HU3KUX TEMIIepaTypax.
N3HococToiikue 1 aBTOMaTHbIE CTAIIH.

OObIyHbBIE M OBICTPOPEKYIINE CTATH JJIsI HHCTPYMEHTA.

Cranu 17151 U3SMEPUTENbHBIX UHCTPYMEHTOB U IITAMIIOBBIE CTANIH.
TBGpI[OCHJ'IaBI)I " aJiMa3 KakK MaT€pual ajisd U3roToBJICHNUA HHCTPYMCHTOB.
Kopposuonnocroiikue cranu. Knaccuduxaiuys KOppO3SHOHHOCTONKUX CTaJICH.
2KapocToMKOCTh, KAPOCTOUKHE CTAJIA U CILIABBI.

XKaponpouHocTs, *kaponpoyHble cTanu U criasbl. Knaccuduxanus

KapOoIpPpOYHBIX CTajJel U CIJIAaBOB.

72.

Uyrys. ['padurnsanus uyryHoB. BnusiHue coctaBa uyryHa Ha mporecc

rpaduTH3aNy.

73.

74.

75.

76.

Bnusinue rpaduta u npumecei Ha MEXaHUYECKUE CBOWCTBA UYT'YHOB.
CrpoeHue u kinaccuukanus 4yryHoB.
Cepelit uyryn. ColicTBa, MapKHpPOBKa U TepMOOOpadOTKa.

BricokonpouHblii UyryH ¢ mapoBUAHBIM rpaduToM. CBONCTBA,



MapKupoOBKa U TepMooOpaboTKa.
77. KoBkuii uyryn. CBoiicTBa, MApKUpPOBKa M TEPMOOOPaOOTKA.
78. 1IBeTHBIC METAJIIBI. AJTFOMUHHM U €0 CILIABEIL.
79. Menp u ee CIJIaBEIL.
80. TuTaH u €ro CrjaaBbl.
81. Maruuii u ero CIlJIaBhbI.
82. KoMIio3u1inoHHblE MaTepUabl.

83. Marepuainsl MOPOIIKOBON METAJUTYPrUu.

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

Bbujer Kk 3auetry (Ox3ameny) Ne 1

Hucnunnuaa  «MarepuanoBenernue-TKM»y»
U3 Tpymna TOT  cemectp 4

1. ITonumopdHbIe IpeBpaleHHs B MeTaJlIax.

2. KoMIIO3UITMOHHBIC MAaTEPHAIBI.

YTBEPXIAIO:

« » 20 . 3aB. kadenpoit

7.3. Texkyumuii KOHTPOJIb
IIpakTnueckas padora Nel mo «MarepuanoBenenuro ,TKM»
Tema: Iluarpamma cocrosinusi Fe—C.

Ilenb pabGoThl: M3y4YE€HHE JOHArPaMMBl COCTOSIHUS JKEJIE€30—YIJIEpOJ Ha
puMepe KOHKPETHBIX CIJIABOB M MPUOOPETEHHUE HABBIKOB IO MPAKTUYECKOMY €€

HCIIOJIB30BaHHIO.
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Puc. 1. — luarpamma cocrosaus Fe—C

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

coaepxkanueM yraepoaa 1,5% npu temneparype 900°C u B uyryHe c
coaepxkanueM yriepoaa 5% npu tremneparype 1000°C.

2. Ompenenutsb 15 CTaNU ¢ coaepxkanueM yriaepoaa 0,8% temriepatypy
ITOJTHOM 3aKaJIKU.

3. OmnpenenuTs HHTEPBAT KPUCTAUTH3AIUHN JJI CTAH C COJAEPKaHUEM
yriepozna 1%.

4. OnpenenuTh UHTEPBAI KPUCTAIUIU3ALUU JIJIS1 YYyTYHA C COAEpKaHUEM
yriepoaa 4,5%.



7.4. Onucanue mokasareiieii u KPUTCPUCB OLICHUBAHUA KOMHCTCHHI/Iﬁ Ha Pa3JIMYHBIX 3TAllaX UX q)OpMI/IpOBaHI/DI, OIINCaHHuC

IIKaJIbl OIICHUBAHMA.

Ta0auua 7

IInanupyemsle pe3yJbTaThl 0CBOCHHUS

Kpurtepnn oneHnBanus pe3yibTaToB 00y4eHH

HaumeHnoBaHue

KOMIIeTeHIIUH MeHee 41 0a/10B 41-60 6ams10B 61-80 6an10B 81-100 6ans10B
(Hey10BJIETBOPUTE/IbHO) | (YAOBJIETBOPUTEJIBHO) (xopomo) (oTammo)
OIIK-5 CnocoOeH yuuThIBaTh CBOMCTBA KOHCTPYKIIMOHHBIX MaT€pUaJIOB B TEINIOTEXHUYECKUX PACUETAX C YUETOM
JUHAMWYECKHX U TEIJIOBBIX HAIPY30K,
3HATD: ®dparmMeHTapHbIC 3HAHUSI Henonusie 3HaHMs CdopmupoBanHbie, HO CdopmupoBanHbie, HO [Mpaktuueckas paGora

- 3aKOHOMEPHOCTH IIPOLIECCOB
KpUCTAJIIIN3aLUU U
CTPYKTYpOOOpa30BaHMsI METAJIOB U
CIUIaBOB, OCHOBBI X TEPMOOOPaOOTKH,
CIOCOOBI 3aIUTHl METAJIOB OT
KOppO3HH;

- KJIJaCCU(DMKALIMIO U CTIOCOOBI MOJTy4eHUS
KOMITO3UIIMOHHBIX MaTepUasoB;

coacpKalinue OTACIbHBIC

r[p06em>l 3HaHUA

coacpKalinue OTACIbHBIC

r[p06em>l 3HaHUA

Jloxman

YMeTh:

- pacmo3HaBaTh U KIACCUPUIIUPOBATH
KOHCTPYKIMOHHBIE U CHIPHEBBIC
MaTepualibl 110 BHEIIIHEMY BUY,
MPOUCXO0XKICHUIO, CBOMCTBAM;

- IPOBOJIUTH UCCIIEAOBAHUS U UCIIBITAHUS
MaTepHUaJIOB;

YacTuaHbie YMCHUA

Hemnonupie ymenus YMeHus OJIHbIE,
JIOTTYCKAlOTCS HEOOMbIIIHE

OIINOKH

CdhopmupoBaHHbIE

yYMEHHUS

Biaajgern:

- nHOopMaImeit 0 CBOWCTBAX U
MIPUMEHEHUHU Pa3TUYHbIX MAaTEPUAIIOB;
- HEKOTOPBIMH DKCIIEPUMEHTATLHBIMHU
METOANKAMU U TEXHUKOU
MaTepUaIOBeTUECKIX UCCIEIOBAaHUM.

YacTuyHOE BiIajcHUE

HaBbIKaMH

Hecucremaruueckoe B cucremarnueckom

MNPUMCEHCHUEC HABbIKOB MNPUMCEHCHUU HABBIKOB

JAOITyCKArTCA HpO6CJ’ILI

Ycnemnoe u
CHCTEMATHYECKOE

MNPUMCHCHUC HABBIKOB




8. OcoOenHocTH peaju3anvu IUCUUILIMHBI JJs1 WHBAJIHUIOB M JIHI C

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jlyia ocyiiecTBICHHS MPOLEAYp TEKYIIEro KOHTPOJsSl YCIIEeBAEMOCTH U MPOMEXKYTOUHOU
aTTecTaliud OO0y4aromMXxcs Co3laHbl (DOHJIBI OIICHOYHBIX CPENCTB, aJalNTHPOBAHHBIC IS
WHBAJIUJIOB U JIMI C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI M TO3BOJISIOLIUE OLIEHUTH
JOCTIIKEHUE WMU 3alJITAaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTebHOW MpOrpamMme pe3yabTaToB
o0y4deHHus U ypoBeHb CPOPMUPOBAHHOCTU BCEX KOMIETEHIIHMM, 3asBICHHBIX B 00pa30BaTEIbHOMN
nporpamme. @Dopma mpoBeneHUs ~TEKymIeH ~—aTTecTallid I CTYJACHTOB-WHBAIHIOB
YCTaHaBIMBAETCS C YYETOM HMHAUBUIYAIBHBIX MCUXO(DU3MUECKUX OCOOCHHOCTEH (YCTHO,
MUCbMEHHO Ha OyMare, MUCHMEHHO HAa KOMITBIOTEpe, B GopMme TecTupoBaHHS H T.1.). [lpu
TECTUPOBAHUU U1 CIA0OBUISAIIUX CTYIEHTOB MCIONB3YIOTCS (DOHABI OLEHOYHBIX CPEACTB C
VKpymHEeHHbIM IpudToM. Ha 93K3aMeH mpuriamaercs CONMPOBOXKIAONMINMA, KOTOPBIN
o0ecrieunBaeT TEXHUYECKOE COMPOBOXKIACHHE CTyAeHTy. [Ipm HEoOXOaUMOCTH CTYIEHTY-
WHBAJIMIY TIPEIOCTABIISCTCS TOTIOTHUTEILHOE BPeMs ISl OATOTOBKU OTBETA Ha dK3aMeHE (MU
3ayete). OOyuvaromuecs € OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbsI U OOydaroluecs
WHBAJIUIBI 00ECIEYMBAIOTCS IEYATHBIMU W J3JICKTPOHHBIMH OOpa30BaTEIbHBIMH pPECypcaMu
(mporpammbl, ydeOHBIE TOCOOMS MAJisi CaMOCTOATENbHOM paboTel W T.A.) B (dopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHHUSM UX 370POBbSI K BOCIPUSTHS WH(OPMALINH:

1) [1st UYHBAJIKMOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsSI 10 3PEHHIO:

- IS CJeNmbIX: 33JlaHus JUIS BBITIOJHEHUS HAa CEMHUHApaxX M MPAKTHYSCKUX 3aHITHSIX
oopmIsitoTcsl penbedHO-ToueyHbIM mpuTOM bpaiinsg wiamu B BUIE AIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C ITOMOIIBI0 KOMIIBIOTEPA CO CHEIHAIM3HPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM
JUTSL CTIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MUCbMEHHBIE 33/1aHUs BBITIONHSIOTCS HA Oymare
penbeHO-TOYCUHBIM MpPUPTOM bpailis wim Ha KOMIBIOTEPE CO CHEIUATH3HUPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYEHUEM TS CJICTIBIX JTMO0 HAIUKTOBBIBAIOTCS ACCHUCTEHTY; 00yUYaroMCs
JUTSL BBITIOJIHCHUS 3QJaHUS TPU HEOOXOIUMOCTH MPEAOCTABISICTCS KOMIUICKT MHCHhMEHHBIX
MPUHAJJIKHOCTEH U OyMara JUisl miucbMa penbeHO-ToueyHbIM IpudToM bpaiins, koMmmnbroTep
CO CITEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICYCHUEM TSI CIICTIBIX;

- 1Ji cJ1a00BUAAIIMX: oOecreunBaeTcs UHIUBUIYalbHOE PABHOMEPHOE OCBEIIICHUE HE
menee 300 urokc, oOydyarOmMMCS IS BBIIOJHEHUS 3aJaHds TpU  HEO0OXOJUMOCTH
MPEIOCTABIISETCS YBEINYMBAIOIIEE YCTPOICTBO; BO3MOXKHO TaK)K€ UCTIOIB30BaHUE COOCTBEHHBIX
YBEJIMYUBAIONIUX YCTPONCTB; 3aaHUs JJIS BBITIOJHEHUS 3adaHuid 0(OPMIISIOTCS YBEIIMICHHBIM
mpuQTOM;

2) IS MHBAJIUJIOB U JIUI] C OTPAaHUICHHBIMU BO3MOKHOCTSIMH 3I0POBbSI IO CJYXY:

- I TJIYyXUX W caadocablammx: o0ecreunBaeTcs HalMune 3BYKOYCHIIMBAOIICH
anmapatrypbl  KOJUIGKTUBHOTO  TIOJB30BaHUS, TMpPH  HEOOXOOUMOCTH  OOy4arouIuMcs
MPEIOCTABIIACTCS ~ 3BYKOYCWJIMBAIOIIAS  amnmapatypa  HWHIUBUIYATHHOTO  TIOJH30BAHUS;
MPEIOCTABISIOTCS YCIYTH CYpAONIEePEBOTUHKA;

- IJIsl CJENOIJIyXuX JIOMYCKaeTcs TNPHUCYTCTBHE AaCCHCTEHTA, OKA3bIBAIOIIErO YCIYTH
TudIOCYypaOTIEpEBOUNKA (IOMUMO TPEOOBAHUMN, BBHITIONHAEMBIX COOTBETCTBEHHO IS CIIETBIX U
TIIyXUX);

3) Ans Ul ¢ TSDKETBIMUA HapYHICHUSMH PEeUH, TTyXUX, CIa00CHbIIAINX JeKIIUH U CEMUHAPHI,
MIPOBOIMIMBIE B YCTHOM (hopMe, TPOBOASITCS B MUCHEMEHHOM opme;

4) Ansd WHBANWAOB W JIMII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS, HMEIOIIHX
HApylIIeHUsI OTIOPHO-IBUTaTEeILHOI0 anmapara:

- Ui JIMIl C HapyIIEHUSMHU OIOPHO-ABUTATENBHOTO amnmapara, HapyIIeHUsIMU
JIBUTATEIHHBIX (DYHKIUH BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHUX KOHEUYHOCTEH:
MUChMEHHBIC 33JJaHUS BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CIENHUATN3UPOBAHHBIM MPOTPAMMHBIM
oOecrieyeHHEM WJIM  HAJWKTOBBIBAIOTCS ACCUCTCHTY; BBINIOJIHCHHWE 3aJaHuil  (TECTOB,
KOHTPOJIBHBIX pa0oT), MPOBOJAMMEIE B MUCbMEHHON (popMe, IPOBOAATCA B YCTHOHM (hopme myTem
orpoca, 6eceqibl ¢ 00yJaroImUMCS.



9.  VYueOHo-meToAMYeckoe W  HHPOPMALMOHHOE  obecrmevyeHHe
AU CUHUIITUHBI

3. Martepuanosenenue : yuyeoHoe nmocooue / C.B. JlaBbioB [mu nap.].. — Mocksa,
Bonorna : Undpa-Umxenepus, 2020. — 424 c. — ISBN 978-5-9729-0417-4. — TexkcT :
SJICKTPOHHBIA // DnekTpoHHO-OuOMoreunas cucrtema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/98417.html (nara o6pamenus: 07.03.2021). — Pexxum pocryma: ass
ABTOPH3UP. MOJIb30BaTEIICH

4, ComnueB FO.I1. MarepuanoBeacnue : yueOHuk juisi By3oB / ConnneB HO.IT.,
[Tpsxun E.WU.. — Cankr-IlerepOypr : XUMU3 AT, 2020. — 783 c. — ISBN 078-5-93808-345-
6. — TexkcT : anexTpoHHBIH // DnekrpoHHO-OubMMoTeunas cucremMa IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/97813.html (mara o6pamenus: 07.03.2021). — Pexum
JOCTYTA: JIJIsl aBTOPHU3UP. TOJIb30BaTENICH

5. Martepuanosenenue : yaeOHuk s CI1O / A.A. Bopo6seB [u ap.].. — Capatos,
Mockga : [IpodobpazoBanue, At [Tu Ap Menua, 2020. — 356 ¢. — ISBN 978-5-4488-0866-1,

978-5-4497-0618-8. — Tekct : 2aeKTpOHHBIA // DIEKTpOHHO-OMOMMOTEeUHass cucrema IPR
BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/96962.html (mata oOpameHus:
07.03.2021). — Pexum jgocrtyma: JUis  aBTOpU3Up.  mojb3oBarteneid. -  DOL:

https://doi.org/10.23682/96962

10. MaTepuaibHO-TeXHHYECKOe O0ecredeHne JUCIMILTHHbI

Urenue nekmuii ocymectBiusercs B ayautopun Ne 0-29 JlaGopatopusi kadeapbl
000py10BaHa HATJISTHBIMU TIOCOOUSIMH B BHJIC CTEHJIOB H IJIAHIIICTOB, Pa3MEIICHHBIX Ha CTCHAX,
pa3IaToOYHBIMU MaTepHajaMH, aTiiacaMH MHKPOCTPYKTYp W 1p. Mcmonb3yemoe o0opynoBaHuUe:
npuOOp MOTyaBTOMATHUYSCKUI JIISI M3MEPEHHUS TBEPAOCTH METAJJIOB, MUKPOCKOIN MIKOJIbHBIH,
U3MEPUTEIIbHBIC WHCTPYMEHTBI, PEXKYIIUE HMHCTPYMEHTHI, My(dernbHas Iiedb, TEPMOCTAT,
pa3pbIBHAsI MaIlIMHA, MasTHUKOBBIN KOIIEP.

Jlniss  mpoBeleHUs  JIGKIMOHHBIX W TPAKTUYECKUX  3aHITUH 1O  JUCHUIUIMHE
«MatepuaoBeicHHE» HEe TPeOYeTCsl CIICIHATH3UPOBAHHOTO IPOrPaMMHOI0 00ECIICUCHHSI.

11. lonosiHeHMs1 ¥ U3MEHEeHUsI B paboyeii mporpaMme Ha yuyeOHbIN roa

JlononHenus u U3MeHeHus B paboune MporpaMMbl BHOCSITCSI €KErOJHO Mepe] HauyajioM HOBOI'O
yuebHoro roaa no ¢gopme. M3menenus nomxHbl 0QOPMIISATHCS JOKYMEHTAIBHO U BHOCATCS BO
BCE YUYTECHHBIE DK3EMILISAPBI.


https://doi.org/10.23682/96962

NPUJIOKEHHUE
MeToanyeckue yKa3zaHus 10 OCBOCHUIO TUCHUINIIHHbBI
«Marepuajosenenue u TKM»»

1. MeTroguyeckue yka3zaHusi 1JIs1 00y4alOUIUXCSl MO MJIAHHMPOBAHUIO M OPraHU3alUM BpPeMeHH,
HEe00X0AMMOro IJ51 OCBOCHUS JHCIHHUIIINHLI.

WzydeHnne pekomeHayeTcs HA4aTh C O3HAKOMIIEHHS ¢ paboyeil MmporpaMMoN AUCIUIUINHEL, ee
CTPYKTYpPOU M COJEp)KaHUEM pa3ieioB (MOAyNel), (POHIOM OICHOYHBIX CPEJICTB, O3HAKOMHTHCS C
y4e0HO-METOMYECKUM U MHPOPMAIIHOHHBIM 00eCTIeYeHNEM TUCIIUILTHHBIL.

Huctumnnna «MatepuasioBeaenue 1 TKM» cocTtout U3 Moayinei, CBI3aHHBIX MEXKTY
c000r0 TeM, 00eCTIeYnBaIOIIIX TIOCIeI0OBAaTeFHOE N3ydeHIe MaTepraa.

Oobyuenue no aucuumirae «MarepuanoBeaenue u TKM» ocymiecTBisieTcs B CIeAyOMINX
dhopmax:

1. Aymuropusie 3aHATHS (IIPAKTHYECKHE).

2. CamocrositenpHasi pabora CryaeHTa (IIOArOTOBKA K MPAKTHYECKUM 3aHSATHSIM, TECTaM U
WHBIM (OpMaM MUCBMEHHBIX PaboT, HHANBUYAIbHAS KOHCYJBTAIHS C MPETOIaBaTeIeM).

VYueOHbII MaTeprall CTPYKTYpHPOBAH U H3YYCHHE TUCIUILIMHBI IPOU3BOJUTCS BTEMAaTHYECKOM

nociyeoBaTeIbHOCTU. Kaxk1oMy IpakTHYecKOMY 3aHSITHIO U CAMOCTOSITEIbHOMY M3YYeHHIO MaTepuaa
MPEIIECTBYET TEOPETUIECKUI MaTeprai Mo JaHHoH TeMe. O0ydarolmecs caMOCTOSATENFHO MPOBOISAT
MpeIBapUTENbHYI0 TOITOTOBKY K 3aHATHIO, NPUHUMAIOT AaKTHBHOE W TBOPYECKOE Y4YacTHE B
0OCYKIIEHUH TEOPETUYECKUX BOMPOCOB, pa3bope NpOOIEMHBIX CHUTyallud W TIOMCKOB TyTeH WX
pelIeHusI.

IIpn wn3yueHum Kypca cieAayeT BHUMATEIBHO CIyIIaTb W KOHCIEKTHPOBaTb MaTepuall,
W3JIaraéMbplii HAa AayJUTOPHBIX 3aHATUSAX. JlIsS ero mMNOHMMaHud M KAayeCTBEHHOIO YCBOCHUS
PEKOMEHIYETCS CAEAYIoIIas MOCIeA0BATEIbHOCTD JEUCTBUIM:

1. TMocne okonuanust yueOHBIX 3aHSITHI JJIsI 3aKPEILICHHS MaTepraiia HeoOXOAUMO PACIIHPHUTH
JIEKCUYECKHI 3arac Ha MHOCTPAHHOM S3bIKe, pa300paTh pacCMOTpPEHHbBIE PUMEpPBI 1o rpammatuke (10
— 15 munHyT).

2. Tlpu TOATrOTOBKE K MPAKTHYECKOMY 3aHSTHIO TMOBTOPHTH OCHOBHBIC MOHSATHS IO TEME,
W3yYUTh MPUMEpPHI. Pelias KOHKPETHYIO CHTYalWIo, PEABAPUTEIHHO MOHATh, KAKOW TEOPETHYESCKHUI
MaTepHajl Hy)KHO HCIIOJb30BaTh. HaMeTHTh I1aH peuieHus, HonpoOoBaTh Ha €ro OCHOBE pPeluTsh | - 2
MPAaKTUYECKUE CUTYaLUN

3. IIpy TOATOTOBKE K CIEAYIOIIEMY CEMHHAPY [OBTOPUTH JIEKCHMKY W T'PaMMATHKY
MPEIBIAYINETO 3aHATHS, TOyMaTh O TOM, Kakasi MOKeT ObITh cienyromias tema (10 - 15 munyT).

4. B TeueHue Hexenw BbIOpaTh BpeMs s paboTHI ¢ JMTEpaTypoil B Oubimoreke (mo 1

qacy).

2. MeToauuecKkue YKazanus Oﬁy‘lalOIIII/IMCﬂ MO MOATOTOBKE K IMPAKTHYCCKUM 3aHATUAM.

Ha nmpakTuueckux 3aHATHSX MPUBETCTBYETCS aKTUBHOE YYacTHE B 0OCYKICHWH KOHKPETHBIX
CUTYyallni, ClIOCOOHOCTh HA OCHOBE IMOJMYYCHHBIX 3HAHUN HAXOIUTh HanOosee d3PEeKTUBHbIC PEIICHUS
MOCTaBJICHHBIX TPOOJIEM, YMETh HAaXOAWTb IOJE3HBIH OTOJHUTENbHBIA Marepuan IO TeMaTHKe
CEMHHAPCKUX 3aHATUH.

CTy,I[CHTy PEKOMCHAYCTCH CIeaAyroniad cXeMa IOArOTOBKHU K MPAKTUICCKOMY 3aHATHUIO:



1. OsHakomieHHE C IUIAHOM MPAKTHYECKOTO 3aHATHS, KOTOPBIA OTpPaKaeT CoJEpKaHHE
TEMBI;

2. IIpounTaTh OCHOBHYIO U JIOMOJHUTEIBHYIO JTUTEPATYPY.

B mportecce moAroTOBKY K MPAKTHYECKUM 3aHATHSAM, HEOOXOIMMO O0pPaTHTh 0COO0CBHUMAHNE

Ha CaMOCTOSITEIbHOE M3YyYCHHE PpPEKOMEHIOBaHHOM  mjutepatrypbl. Ilpm  Bceil  mosHOTE
KOHCTIEKTUPOBAHUS JICKIMH B HEH HEBO3MOXHO M3JIOKHUTH BECh MaTepHal M3-3a JTUMHUTA ayIUTOPHBIX
gacoB. IlosToMy camocTosiTenbHass pabotra ¢ y4deOHWKaMH, Y4eOHBIMH MOCOOWSIMH, HAyJHOM,
CIPaBOYHOHN TUTEpaTypol, MaTepuanaMy MEepHOANYECKUX M3JaHui U VHTepHeTa sBisieTcss Hanbomee
3G GEeKTUBHBIM ~ METOZOM  IOJYYEHHUs  JOIOJHWTENBHBIX 3HAHWH, TIO3BOJSIET  3HAYMUTEIHHO
aKTUBU3WPOBATh TIpoOIlecC OBIAZeHHWs WH(OpMAaIme, crnocoOCcTByeT Ooiee TIyOOKOMY YCBOECHHIO
H3yyaeMoro Matepuaia, GOpMHUPYET y CTYAEHTOB OTHOIICHHE K KOHKpETHOH mpobieme. Bce HOBbIE
MOHATHS 1O M3Y4aeMOW TeMe HeoOXOIMMO BBIyYHUTh HAaW3yCTh M BHECTH B IJIOCCAPHUHA, KOTOPBIN
1esiecoo0pa3Ho BECTH C CaMOTro Havyalla M3y4eHHsl Kypca;

3. OTBeTHTH HA BOMPOCHI IIAHA PAKTHYECKOTO 3aHATHS;

4. BBIMONHKUTH JOMAIITHEE 3a[aHHUE;

5. IlpopaboTaTh TECTOBBIE 3aIaHUs M 3a[aUH;

6. [Tpu 3arpyaHeHusX chOpMyIUPOBATH BOIIPOCHI K MIPETOIABATEINIO.

Pesynprar Takoii paboThl TOMKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYJAEHTa CBOOOJHO OTBETHTH

Ha TEOPETUYECKHE BOMPOCH MPAKTUKyMa, BEICTYNAaTh U YYaCTBOBaTh B KOJUIEKTHBHOM OOCYXICHUHU
BOIPOCOB HM3Y4Ya€MOW TEMBbI, NPAaBUJIBHO BBINOJHATh NPAKTUYECKUE 3aJaHUsl W HHbIE 3aJaHus,
KOTOpBIC Tat0TCS B (DOHJIE OICHOYHBIX CPEIICTB JUCIUTLINHBI,

3. MeToauyeckue yKkazaHusi 00y4arUIUMCS 110 OPraHUu3aluu CAMOCTOSITeJIbHON padoThI.

Lenp opraHu3amyiz CaMOCTOSITETFHON PaboThI 1o nuciuruinHe «MatepuanoBeaenne u TKIM -
3TO yriayOJeHHEe U paclIMpeHre 3HaHui B 0071aCTH MaTepraaoBeICHUS; (OPMUPOBAHNE HABbIKA U
UHTEpeca K CaMOCTOATENIbHON 103HABATEIbHOM AEATEIbHOCTH.

CamocTrosiTennpHas padoTa 00yJarOUIMXCsl SBISIETCS] BAXKHEHIITUM BHJIOM OCBOCHUSICOJICPKAHUS
JUCIMILINHBI, TOJTOTOBKH K MPAKTHYSCKUM 3aHATHIM M K KOHTPOJbHOU padote. Crolia K€ OTHOCATCS
U CaMOCTOSATENbHOE YIIIyOlleHHOEe U3ydeHHe TeM JucHHIDIMHBL. (CaMocTosiTenbHas paboTa
MpeJCTaBisieT COOOM MOCTOSIHHO JIEHCTBYIOIIYI0 CHUCTEMY, OCHOBY 00pa3oBaTEelLHOIO Mpolecca U
HOCHT WCCIIEIOBATEIbCKUNA XapaKkTep, YTO TIOCIYKAT B OYAyIleM OCHOBaHHEM I HAIHCaHUS
BBIIIYCKHOH KBaNM(PHUKAIIMOHHON pabOThI, MPAKTHYECKOTO MPUMEHEHHUS TOJYYCHHBIX 3HAHUH.

OpFaHI/ISaI_IHSI CaMOCTOSTEIIbHOMN pa6OTLI OGy‘IaIOHII/IXCH OPHUCHTUPYCTCA HA aKTUBHBIC MCTO/bI
OBJIaAICHHUA 3HAHUAMHU, PpPa3BUTUEC TBOPUYECKUX CHOCO6HOCTeI7I, nepexoa OT IMOTOYHOIO K
HWHANBUAYATIU3UPOBAHHOMY O6y‘leHI/IIO, C YyU€TOM HOTpe6HOCT€I\/'I ¥ BO3MOXKHOCTEH JIMYHOCTH.

HpaBI/IHBHaH opraHu3anus CaMOCTOATCIbHBIX yT-Ie6HBIX 33H$ITI/II>'I, nX CHCTEMAaTHYHOCTB,
uenecoo6pa3Hoe IJIaHUPOBAHUEC pa6oqer0 BPEMCHU TIO3BOJIACT CTYACHTAM pa3BUBATbL YMCHUA U
HaBbBIKM B YCBOCHUHM M CHCTEMAaTHU3AIUU HpHOGpeTaeMIﬂX 3HaHI/II71, obecreynBaTh BLICOKHI YPOBE€HBb
YCI€Ba€MOCTH B IEPUO 06y‘-IeHI/I$I, IMOJIYYUTh HAaBBIKU IMOBBIMICHUA HpO(i)eCCI/IOHaHI)HOFO YPOBHH.

HOZIFOTOBKa K MPAKTUYCCKOMY 3aHATHIO BKJIFOYACT, KPOME HpOpa6OTKI/I KOHCIICKTA, ITOHMCK
JINTCPATYPbI (HO PCKOMCHAOBAHHBIM CITUCKaM U CaMOCTOHTeJ’IBHO).

[Ipu moaroToBKke K KOHTPOJIGHOM paboTe OOydarommiics JODKEH MOBTOPSITH MPOMIECHHBIH
MaTepuaj B CTPOTOM COOTBETCTBUM C Y4YeOHOW NpOrpaMMOM, HCIOJIB3Ysl MaTepusl 3aHITUH,
pPEeKOMEHIOBaHHbIN TperoaaBareneM. [Ipu He0OX0ANMOCTH MOXKHO OOpaTHTHCA 3a KOHCYJNbTAIUEeH U



METOAMYECKON MTOMOIIBIO0 K TIPETIOaBaTEIo.
CaMocTosiTenbHas paboTa peain3yeTcs:

— HEMOCPEJICTBEHHO B MPOIECcCe ayAUTOPHBIX 3aHITUH - Ha MPAKTUYCCKUX 3aHATHSX;

— B KOHTaKTE C NIPEIoJiaBaTeieM BHE PAMOK PacIUCaHMsl - Ha KOHCYJbTAIUAX 10 y4eOHBIM
BOIPOCaM, B XOJ€ TBOPYECKHX KOHTAKTOB, MPH JHKBHIAIMU 33J0JDKCHHOCTEH, TPU BBIMOJHCHUU
WHIWBUAYATBHBIX 3aJAHUN H T.JI.

— B Oubnmoreke, ngoMa, Ha Kadenpe NPU BBINOJHCHUHM OOYYAIOIIUMCS VYCOHBIX U
MPAKTUYECKUX 3a]1a4.

Buapr CPC u kpuTepuu oueHoK

(o 6amnbHO-peiiTuHroBoi cucreme [ THTY, CPC ounenuBaetcs B 15 6amios)

1. TexHUYECKHE TEKCTHI 10 CIIeNUaTbHOCTH

2. Pedepar

3. YuacTre B MEpONPHUATHIX

Tembl a1 caMoOCTOATENbHOW pabOTHI TMpOMHCaHbl B paboyell mporpamMme JAUCHUIUIAHEL

O} PeKTHBHBIM CpPEACTBOM OCYIIECTBICHUS OOYJalOMUMCSI CaMOCTOSITEIbHOW pPa0OThI SBIISETCS
ANIEKTPOHHAS WHPOPMAIMOHHO-00pa3oBaTeNbHas cpelja YHUBEPCUTETa, KOTOpasi 00ecleunBaeT JOCTYI
K y4eOHBIM ITaHaM, padOdMM IporpaMMaM TUCHUILTHH (MOIYJICH), MPAKTHK, K U3IaHUAM JIEKTPOHHBIX
OMOIMOTEYHBIX CUCTEM.
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