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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

I{enb 0CBOEHUS IUCUUIUIMHBI — I03HAHUE IPUPOABI MATEPUAIIOB, U3YUCHHE U
(dopMupoBaHHE HX CTPYKTYpBI, YCTAaHOBJIGHHE CBSI3U MEXIY CTPYKTypoll u
cBOMCTBaMH. B pe3ynpTaTe M3ydeHHUs AUCIHUIUIMHBI CTYICHT JOJDKEH, UCXOIS U3
YCJIOBHM paOOThl TOW WJIM MHOW JI€Tajlv, MEXaHU3Ma WIH KOHCTPYKIMH, CYMETh
000CHOBaHHO BbIOpaTh MaTepuai AJis U3TOTOBICHUS, IPEIIOKUTH ONTUMAIbHYIO
00paboTKYy C I1eIbI0 00eCIeueHUs TPEOYEeMBbIX CBOMCTB.

3aauu JUCIUIUINHBL:

- PacKphITh (PU3MUECKYIO CYIIHOCTh SIBJICHUM, IPOUCXOIAUINX B MaTepralax
IIpU BO3JCHCTBUM Ha HUX PAa3IUYHbIX (DAKTOPOB B YCJIOBHUSX IMPOHM3BOACTBA U
AKCIUTyaTallHH;

- YCTAaHOBUTH 3aBUCUMOCTb MEXJY COCTaBOM, CTPOCHHEM M CBOWCTBaMU
MaTepuaos;

- U3YYUTh TEOPUI0 M NPAKTUKY PA3IUYHBIX CIIOCOOOB YIPOYHEHHUS
MaTEpPUAJIOB IS TOBBIIIEHUS BBICOKOM HAJEXHOCTH M JOJITOBEYHOCTH JETAJIEH,
MHCTPYMEHTA U U3JIEIUM;

- U3YYUTb OCHOBHBIE I'PYIIbl COBPEMEHHBIX MAaTEPHAJIOB, UX CBOWCTBA U
00J1aCTH IPUMEHEHUS;

- JIaTh TIOHATHS O COBPEMEHHBIX METOJIaX MCCIIEOBAaHUS CTPYKTYpbl U
MIPOTHO3MPOBAHUS IKCILTYATALIMOHHBIX CBOMCTB MaTEpUaIOB U U3EIHMA.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTUINHE (MOIYJIIO).

Ilepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHus 10 AUCHUIUINHE (MOIYIIO):

OIIK-3 - CriocobeH mpuMeHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)XCHEPHbIE
3HAHUS, AHATUTUYECKUE METObI B MPOPECCUOHATBHOMN JESTEIHHOCTH.

OOGy4eHwue 1o JUCUUILUIMHE (MOIYJTI0) MPEANOJaraeT, YTo Mo €ro pe3yJibraramMm
oOyyJaromuiicst Oyer:

3HaTh:

OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIMIUIAH, CBS3aHHBIE C
PO eCCUOHATILHOM JICSITEIBHOCTHIO;

CHIOCOOBI W3MEPEHW, 3almiCH W XPaHCHHs pPe3yJIbTaTOB HAOIOJICHUM,
METOJIbI 00PaOOTKU U MPEJCTABICHUS YKCIIEPUMEHTAIBHBIX TaHHBIX;

Ymerb:
IPUMEHSTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLHUIUINH, CBS3aHHbIC
B IPO(heCCHOHATILHOM e TENbHOCTH;



oOpalaTeiBaTh  AIKCIEPUMEHTAJbHbIE JIaHHBIE, HHTEPIPETUPOBATh U
po(eCCUOHATIBHO MPEICTABIATh NOJIYUEHHbIE PE3YIbTATHI;

Baanersn:

HAaBbIKAMU  TPUMEHEHUS OCHOBHBIX 3aKOHOB  €CTECTBEHHOHAYYHBIX
JTUCITUTUINH, CBSI3aHHBIC B TPO(ECCHOHAIBEHOMN ACSITEIBPHOCTH;

HaBBIKAMH pa0bOTHI C U3MEPUTEIHHBIMH MMPUOOPAMU U HHCTPYMEHTAMH;

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10€MKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6mast TPyJOEMKOCTh JUCHMUIUIMHBI (MOAyJisg) cocTtaBiser 2 3.e. (72
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcs ¢ MEJarorM4eCKUMH  padOTHUKaAaMU U (WIM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPAMMBbI Ha MHBIX YCIIOBHSIX,
P MIPOBEJICHUHN yICSOHBIX 3aHITHI:

KommaectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne3

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 24 24
B oM uucne:

3aHATHSA JIEKIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO THIIA 8 8

3.3. O06beM auCHMIUIMHBL (MOAYJsl) B (POopMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYAIOUIUXCSA C
MeIarorTMYeCKUMH pabOTHUKAMU U (WJIN) JIMIIAMU, TPUBJIEKAEMBIMU K peau3aiuu
oOpa3oBaTeIbHOM MpOrpaMMbl Ha HHBIX YCJIOBHUAX, TMPHU MPOBEIACHUU
MIPOMEXKYTOUYHOM aTTECTALIMU COCTaBIseT 48 akageMuuecKkux vaca (OB).

3.4. Ilpu 0O0y4yeHn 1o MHANBUAYAIBHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE IIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOIYJIsI) MOXET ObITh peaii30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00yYarolUXCsl ¢ MEAarorHuecKuMu pabOTHUKaMHU U (WIJIH)
JUIAMH, MIPUBJIEKAEMBbIMH K peain3alluu 00pa30BaTEIbHOM MPOrpaMMbl Ha UHBIX
YCIIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.




/o

Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

KpI/ICTaJ'IJ'II/I‘ICCKOC CTPOCHUE MECTAJLIIOB.
PaccmarpuBaeMblie BOpOCHI:

- BUZIBI KPHCTAJUIMYECKHUX PELIETOK;

- ne(heKThl KPUCTAIMIECKUX PEIICTOK;

- HOIMMOpPQHBIE IPEBPALICHNS;

- aHM30TPOIIHSL.

KpI/ICTaJ'IJ'II/I?)aHI/I}I METAaIJIOB

PaccmarpuBaembie BOIPOCHL:

- U3yYEHUE MEXAHU3MOB U KUHETHKY IIPOLIECCa KPUCTAIUIU3ALUY;

- U3yYEHUE MAKPOCTPYKTYPY METAIUIMYECKUX CIUTKOB.

- U3y4YEHUE BJIMSHUA YCIOBUI KPUCTAJUIM3ALMY HA CTPYKTYPY U MEXaHUYECKUE CBOMCTBA METalla.

TepMudeckuil aHaIu3 U MPOCTEUILINE TUIIBI IUArPaMM COCTOSHUS

PaCCManI/IBaCMHe BOIIPOCHI:

- KaKHUC MPEeBpaAlICHUA TPOUCXOIAAT B MaTCPpHUAIaX P HAI'PCBC U OXJIAKACHUU

- KaKHUC MOJYYar0TCA CTPYKTYPBI IPU PA3JINIHBIX BUJAAX OXJIAXKIACHUA,

- KaK UIBMCHACTCA TEMIICpAaTypa MJIaBJICHUA U 3aTBCPACBAHUA ITPU UBMEHCHNU BECOBBIX COOTHOIIICHUM
KOMIIOHCHTOB.

}I(ene30yrnep0):[I/ICTble CIlJIaBbI
PaccMarpuBaeMble BOIIPOCHL:

- XapaKTEePUCTUKA JKEJIE30yTIIEPOIUCTHIX CILIABOB;

- (ha3bl ¥ CTPYKTYPHI KEIE30yTIICPOJUCTHIX CIIABOB;
- CBHOCTBA JKEJIC30YTIIEPOIUCTHIX CIIABOB.

OCHOBBI TEOPUHU TEPMHUIECKOIN 00pabOTKH cTaIn
PaccmarpuBaemble BOIPOCHL:

- Ha3Ha4YCHUE TEPMHUIECKOI 00paboTKH;

- KJaccuduKanys 1 BUAbI TepMOOOPaOOTKY;

- OTILyCK, BUABI OTITyCKA.

TexHonorust TepMuUuecKoit 00paboTKH

PaCCManI/IBaeMLIC BOIIPOCHI:

- 0COOEHHOCTH BBIIIOJHEHHS TEPMUICCKUX OHepaHHﬁ;

- Ka4€CTBO U TCXHOJIOTHIHOCTb TCPMHUUCCKU YIIPOUHACMBIX I/IS,HeJ'II/Iﬁ;
- OCHOBHBIC 3aKOHBI 1 BUJIbI TGHHOO6MCH&;

- 3akanka, TBY.

KOHCTPYKI_II/IOHHLIC U UHCTPYMCHTAJIbHBIC CTAJIU. TBépI[BIC cmuiaBel. CTajln U CILIABBI C

0COOBIMHU CBOMCTBAMHU.

PaCCManI/IBaCMLIC BOHpOCBI:

- CTaJIU U CIlJIaBbI AJIs pemymero I/IHCprMGHTa;

- HGFI/IpOBaHHLIe CTalin,

- MapKu M XUMHYECKUi cocTaB (Macc. %) JIernpoBaHHBIX HHCTPYMEHTAIBHBIX CTaJICH.

HBGTHBIG METaJJIbI U CIIJIaBbI HA UX OCHOBE
PaccmarpuBaemble BONIPOCHI:

- 0011HIe CBEICHUS O IIBETHBIX METAIUIaX M CIUIABaX;
- MeJlb U CIIJIABbI HA €€ OCHOBE;

- AIIOMUHNH 1 CIUTaBBI HA €TO OCHOBE;

- 0JIOBO, CBHHEL], IUHK U CIUIABbI HA UX OCHOBE.

4.2. 3aHATUS CEMUHAPCKOTO TUIA.




[IpakTrueckue 3aHATHS

/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

OHpe,I[CJ'ICHI/IC TBépI[OCTI/I METAJJIOB U CIIJIaBOB

B pesynbTate paboThl Ha MPAKTUUECKOM 3aHSATHU CTYICHT:

- N3y4aeT U3MEpEHHs TBEPIOCTH METAINIMYECKUX 00pa3oB pasnuunbiMu Mertogamu (HB, HRB, HRC);

- 3HAKOMUTCS C yCJIOBUSIMU IIPUMEHEHUS TOI0 WIK HHOIO METOAA OIPEJCIICHUS TBEPIOCTH; IIOATOTOBKOM
00pasIoB I U3MEPEHUsI TBEPAOCTH; YCTPOHCTBOM ITPUOOPOB AJIsl U3MEPEHUS TBEPIOCTH;

- U3y4aeT 3aBHCUMOCTb TBEPAOCTH METAJIIOB OT COCTaBa CILIABA.

Mertannorpadudeckne METO bl aHATN3a METAJIIOB U CILUIABOB
B pesynbpTate paboThl Ha IPAKTUYECKOM 3aHATUH CTYJCHT BBIIOJHSCT:

- HCCIIeZIOBaHNE MaKPOCTPYKTYPHI (MaKkpoaHam3);

- OCHOBHBIE OTIEPALMH IIPH IPUTOTOBIICHUE MUKpOLLTH(a;

- UCCIIeOBAaHHE MUKPOCTPYKTYPHI C TOMOIIBIO ONTHYECKOTO MHUKPOCKOTIA.

I/I3y‘IeHI/IC MUKPOCTPYKTYPBI KCJIC30YTITICPOJUCTBIX CIIJIABOB B PABHOBCCHOM COCTOSITHUU
B pesynbraTe paboThl Ha MPAKTHYECKOM 3aHSITHU CTYACHT U3y4aeT:

- COCTOSIHMSL CUCTEMBI JKEIIE30-yTIIEPOA U MUKPOCTPYKTYPY OTOXIKEHHBIX YIIIEPOAUCTBIX CTAJEH;

- MEKPOCTPYKTYPY K€1€30yTJIePOJUCTHIX CIUIaBOB;

- IPEBpAILEHUS IPU NEPEKPUCTAIIN3ALMHN B CTANISX.

Onpenenenyre oNTUMAIBHOM TEMIIEpPATypbl HArpeBa MpU 3aKaJIKe cTajlel

B pesynbraTe paboThl Ha MPAKTHYECKOM 3aHSTUHU CTYACHT BHITIOJTHSET:

- BBITIOJIHACT ONPEACTICHUC OINTUMAILHOM TEMIICPATYPhI HArpe€Ba Mpu 3aKajaKe J0- U 3ad3BTCKTOUIHBIX
cTaneu ¢ LCJIBIO OJYYCHUA MaKCHMAaJIbHOM TBEPAOCTHU,

- U3y4acT BJIMUAHUE COACPIKAHUA YTJIEpOda Ha CTPYKTYPY U TBEPAOCTH CTAJIU B OTOXIKEHHOM COCTOSAHUU,
- U3y4aeT NEPBUYHYIO U BTOPUYHYIO KPUCTATIHU3AIUIO.

4.3. CamocrosiTenpHas padoTa 00y4Jaromuxcs.

/o

Bun camocrosTensHoi# paboTh

I/I3y‘{eHI/IC JICKHMOHHOI'O MaTepHrajia u peKOMeHHOBaHHOﬁ JINTCPATYPhI

HO}IFOTOBKa K IPAKTHUYCCKUM 3aHATHUAM

ITonroToBka K TEKymemMy KOHTPOJIIO

Bl W N -

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).

Ne
y bubnuorpaduueckoe onucanue Mecto nocryna
n/n
1 MarepuanoBeeHle U TEXHOJIOTUU https://e.lanbook.com/book/157550 (nata
KOHCTPYKIIMOHHBIX MaTepUanoB : yueOuuk | oopamenns: 10.03.2023) Texcr:
O. A. Macanckuii, B. C. Kazakos, A. M. JIEKTPOHHBIH

Toxmun Kpacunospck : COVY, 2019. — 336
c.— ISBN 978-5-7638-4096-4.




2 | YepenaxuH, A. A. MaTtepuaioBeieHue: URL:

yue6HuK / A.A. Uepenaxun, A.A. https://znanium.com/catalog/product/1099251
CMmoubkuH. — Mocksa: KYPC: UH®PA-M, | — PekuM octyna: no nojmnucke.

2023. — 288 c. - ISBN 978-5-906818-56-0.
- Tekcr : 2neKTPOHHBIM.

3 MarepuanioBeieHue. TexHOI0TH https://e.lanbook.com/book/224504 (nata
KOHCTPYKIIHOHHBIX MaTepHaoB : yuebHoe | oOpamenns: 10.03.2023) Texer :
nocoGue A. A. BopoGses, A. M. Byarokun, | >1EKTPOHHbIA

B. I'. Kongparenko. Cankr-IletepOypr :
[II'VIIC, 2022. — 87 c. — ISBN 978-5-

7641-1696-9.

4 MarepuajioBeieHUE U TEXHOIOTUsI https://e.lanbook.com/book/174969 (nara
KOHCTPYKIHMOHHBIX MAaTEPHAIIOB. obpamenus: 10.03.2023) Tekcer :
JlaGopaTOpHBIi TPAKTUKYM : yU4eOHOE SNIEKTPOHHBIH

noco6ue st By30B M. 11I. ApaGos, 3. M.
ApaboBa Caunkr-IletepOypr : Jlans, 2021.
— 160 ¢. — ISBN 978-5-8114-7510-0

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH()OPMAIIMOHHBIX CHPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIOJb30BaThCS MPHU
OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

Odurmaneueiii cait PYT (MUUT) (https://www.miit.ru/)

Hayuno-texanueckas 6ubnuorexka PYT (MUUT) (http:/library.miit.ru)

7. IlepeyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MPOTpaMMHOr0 OOECIeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTLIIMHBI (MOTYJIs).

Omnepanuonnas cucrema (IlonHas nuiieH3nOHHAs BEpCUsi);
Odwucnprii maket npunoxenuit Office (Word, Excel, PowerPoint) (ITosnnas
JIMLIEH3UOHHAs BEPCUS);

8. OmnucaHue MarepuaJbHO-TEXHUYECKOW 0a3pl, HEOOXOAUMOMN I
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

Aynuropun C JAEMOHCTPAaLMOHHBIM OOOpPYJOBaHMEM JJisi TPOBEICHUS
y4eOHBIX 3aHATUI

VYyebnas naGopatopust Juisi TPyHHoOBBIX 3aHATHI. [IprMepHbIl nepedeHb
MaTepUuaIbHO-TEXHUYECKOW 0a3bl: UCIBITATEIbHBIC MAIIMHBI, TPUOOPHI, KOMIUICKT
00pa3IoB, yueOHbIC MJIaKaThI.

9. ®opma MPOMEKYyTOUHON aTTECTAINH:



3aueT B 3 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OrneHOYHBIE MaTEepPUANTBI, TPUMEHSEMBIE TIPU TIPOBEICHUH TPOMEKYTOTHOM
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktomM PYT (MUUT).



ABTODBI:

JIOLIeHT, K.H. kKadeapsl « TpancrnoptHoe
MAaIIMHOCTPOCHHE, CepTUDUKALINS U
YIPABJICHHE HHHOBALIUSIMI)

CoryiacoBaHo:

3asenyrommii kadeapoit TTMuPIIC

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

A.1O. Omapos

M.IO. Kynukos

C.B. Bomxoauna



