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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpr0 OUCHMIUIMHBI SBIAETCS (POPMHUpPOBAHHME y CTYACHTOB CHCTEMBI
HAyYHBIX ¥ MPOGECCHOHATBHBIX 3HAHWN U HABBIKOB O MPUPOJIC MATEPUATIOB.

3amaun JUCIUIUINHEL:

- m3yueHrne W (HOPMHUPOBAHUS CTPYKTYPHI, YCTAHOBJICHHUS CBS3U MEXIY
CTPYKTYPOH U CBOWCTBaMHU;

- METOJIbl U3MEPEHUS MEXAaHUUECKUX U (DU3UKO-XUMHYECKUX CBOMCTB;

- HayyHOro OOOCHOBaHHS W ONTHUMAJILHOTO BBIOOpa WM pa3paboTka
KOHCTPYKTOPCKOTO M MHCTPYMEHTAIBHOTO MaTepuaia JJisi KOHKPETHBIX JIeTajIei
TEXHUYECKUX OOBEKTOB;

- W3y4YEHHE OCHOBHBIX TPYMI COBPEMEHHBIX MAaTEpHAJIOB, UX CBOWCTBA U
OBJIACTU TPUMEHEHHUS.

- PacKpBITh (GPU3NUYECKYIO CYIITHOCTD SBICHUM, MMPOUCXOASIIINX B MaTepruaiax
Py BO3ACHCTBHMHA HUX Pa3IMYHBIX (PAKTOPOB B YCIOBHUSAX IPOM3BOJCTBA U
AKCILTyaTalluH.

- YCTaHOBUTH 3aBUCHMOCTh MEXJY COCTAaBOM, CTPOCHHEM U CBONCTBaAMHU
MaTepUalioB;

-U3Y4YUTh TEOPUIO U MPAKTUKY 3AIMUYHBIX CIOCOOOB YIIPOUHEHHUS MaTEPUAJIOB
JUISl TIOBBIIICHUS] BBICOKOM HAJIE)KHOCTU U JIOJTOBEYHOCTH JeTajiei, MHCTPYMEHTA
U U30CIINMN.

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

Ilepeuenb (GopmMUpPyeMBIX pe3yJbTaTOB OCBOCHHS 00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-4 - CriocoOeH BBIMOMHATH MPOCKTUPOBAHUE U PACUET TPAHCIIOPTHBIX
00BEKTOB B COOTBETCTBUHU C TPEOOBAHUSIMH HOPMATUBHBIX IOKYMEHTOB.

OOGyueHue 1o JUCUUILUIMHE (MOIYJIIO) MPEANOJaraeT, YTo Mo €ro pe3yJjbTaram
oOyyaromuiicst Oyer:

3HaTh:

CBOMCTBA KOHCTPYKIIMOHHHBIX MaTE€pPUAJIOB JE€Taleil MallluH U MOJABUKHOTO
COCTaBa; TEXHOJOTUYECKHUE TPOIECChl MPOU3BOJACTBA  KOHCTPYKIIMOHHBIX
MaTepHuajaoB

YMeTh:
OMpENeNATh MEXaHMYECKHEe U  (PU3HKO-XMMHUYECKHE XapaKTePUCTUKU
KOHCTPYKIIMOHHBIX MaTepuanoB; 3()(PEKTUBHO HCIOJIb30BaTh MaTepHabl MpU



TCXHUYCCKOM O6CJ'Iy)KI/IBaHI/II/I, PEMOHTC U IIPOCKTUPOBAHWU ITIOJABUKHOI'O COCTABA,
IMPUMCHATD 3dHAHUC TCXHOJIOTUHN KOHCTPYKINOHHBIX MAaTCPpHUATIOB

Baanersn:
HEaBbIKAMU TPUMEHEHUS METOJOB OIIEHKH CBOMCTB KOHCTPYKIIMOHHHBIX

MaTCcpraIoB neTaﬂeﬁ MalllMH U IIOABHUKHOI'O COCTaBa

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6miast TPyJIOEMKOCTh AUCHUILIMHBI (MOnynsi) coctaBisier 6 3.e. (216
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJamommxcs ¢ MeJarorM4eCKUMH  padOTHUKaAaMU U (WIM)  JIHIAMH,
MPUBJIEKAEMBIMHU K peaau3aiii 00pa3oBaTeIbHON MPOTPaMMbI Ha MHBIX YCIIOBUSX,

IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

KonmuecTBo yacos
Tun yaeOHBIX 3aHATHI Cemectp
Bcero

Ne3 | N4

KonrakTHas paboTa Ipu npoBeleHHH YueOHBIX 3aHATHI (BCero): 96 48 48
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 16 16

3aHATHSI CEMUHAPCKOTO THIIA 64 32 32

3.3. O06beM auCHMIUIMHBI (MOAYJsl) B (POopMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHONM pabOThl OOydYAIOUIUXCSA C
MeIarorTMYeCKUMH pabOTHUKAMU U (WJIM) JIMLIAMH, IPUBJIEKAEMBIMH K peaTu3aiuu
oOpa3oBaTenpHON TpOrpaMMbl HAa HHBIX  YCIOBUAX, TMPU  TPOBEIACHUU
IPOMEKYTOUHOM aTTecTtanuu coctapisier 120 akagemuyeckux yaca (0B).

3.4. Ilpu 0Oy4eHnu 1o HHANBUAYAIBHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM 00Yy4YeHHH, 00BbEeM JTUCHUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM padOoThl 00yYarouxcs, a Takxke B (hopme
KOHTaKTHOM pabOThl 00YyYarolUXCsl ¢ MEeAarorHuecKuMu pabOTHUKaMHU U (WIIH)
JUIAMH, MIPUBJIEKAEMBIMH K peain3alii 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEJECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.




Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

n/m

1 |Tewma 1. Kpucraymmyeckoe CTpO€HHUE METAJLIOB.
PaCCManI/IBaeMLIe BOIIPOCHI:
- BUIHI 1e(DeKTOB KPUCTAIUTNIECKOHN PEIIeTK;
- BUJBI JUCIOKAIHM;
- TOYCYHBIC, JIMHEHHBIC 1 ITOBEPXHOCTHBIC I[CCI)CKTBI.

2 |Tema 2. Yupyras u miuactuyeckast 1eopMannuy METaIoB U CIIABOB.
PaCCManI/IBaeMLIe BOIPOCHI:
- BUJIBI iehopMarum;
- BU/IBI CTPYKTYP MOCIIE IIACTHYECKOH U ynpyroi aedopmarim;
- OIpeielIeHHEe YAapHOU BA3KOCTH.

3 |[Tema 3. Haxnén u pexpuctaummsanus. JehopmanimoHHOE YIPOUYHEHHE.
PaCCManI/IBaeMHe BOIIPOCHI:
- U3y4YCHHUC CBOMCTB IOCJIC MIACTHYCCKOHN ,I[G(I)OMEIL[I/II/I;
- I3YYHHE TIporiecca Ae(opMaIioHHOTO YIIPOYHEHS
- MEXaHUYESCKHE CBOMCTBA MAaTCpUaJIOB IMOCIC MCXAHUICCKOI'O BOSHGﬁCTBHﬂ.

4 |Tema 4. CTpyKTypa U CBOICTBA YEPHBIX U [[BETHBIX METAJIJIOB U CILIABOB.
PaccMarpuBaeMble BOIIPOCHL:
- U3yYE€HHUE CTPYKTYPHBIX COCTABIIAIOIINX YEPHBIX U HBETHBIX CIIJIABOB
- BUJBI YYT'YHOB U UX CTPYKTYpPEI
- KUCTAJNIMYCCKUC PCIICTKU NBCTHLIX CIIJIAaBOB

5 |Tema 5. OcHOBBI TEOPUHU TEPMHUECKOI 0OPAOOTKH CTAIIH.
PaCCManI/IBaeMHC BOIIPOCHI:
- BHIBI TEPMHUUECKOH 00padOTKH;
- 3aKaJIKa 1 BUJbI 3aKaJIOK;
- BUJIBI OTIIyCKa M CTPYKTypa Mocjie TepMUIecKoil 00paboTKH.

6 |Tema 6. CtaTHueckue U JMHAMUYECKHE METObI UCTIBITAHUSI MAaTEPUATIOB.
PaccmarpuBaemble BOIPOCHL:
- OMpCACIICHUE MTpeacia NPOYHOCTHU HAa PACTAKCHUEC,
- yAapHasd BA3KOCTD;
- [IpeaACI TCKY4YECTU U YCHOBHBIﬁ Mpeaci TCKy4eCTu.

7 |Tema 7. Tepmuueckast 1 XUMHUKO-TepMUUecKas 00paboTka cTaji.
PaccmarpuBaemble BOIIPOCHL:
- OTXKUT U €0 BUbI,
- HOpMaJTu3alus CTajlu, ero CTpyKTypa 1 CBOICTBa;
- OTILyCK CTaJH U €ro CBOICTBa.

8 |Tema 8. 3akanka 1 OTITyCK CTaJIH.

PaCCManI/IBaCMLIe BOIIPOCHI:

- 3aKaJiKka, BUJbI 3aKaJIOK

- OTIIYCK, BUJBI OTITyCKa

- CTPYKTypa u CBOICTBa MaTepUaAJIOB MOJYYCHHBIX MOCJIC 3aKaJIKU U OTIIYCKaA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

JlaGopaTtopnast padorta 1. OnpeneneHne MEXaHUYECKUX CBOMCTB METAJIIOB MPHU

CTaTUYCCKOM U JUHAMUYCCKOM Harpy>KCHUMU.
PaCCManI/IBaeMI:Ie BOIPOCHI:

- BUJBI CTAaTUYCCKHUX U JTHHAMHUYCCKHUX H3Mep€HHﬁ;

- Ipeac TCKy4€CTU, NIPOYHOCTU YCHOBHLIﬁ peacii TCKY4eCTH;
- yaapHasd BA3KOCTb.

JlabopaTtopHas pabota 2. OnpeneneHue TBEPAOCTA METAIIIOB.
PaccmaTpuBaemble BOIPOCH:

- U3y4YUTh METOABI TBEPIOCTH 110 PokBeny, Bukepcs! u bpenento;

- KaKne BUABI HArpy30K IPUMEHSIOTCS IPH N3MEPEHUSIX TBEPIOCTH;

- BUJIBI UAECHTOPOB.

JlaboparopHas pabdota 3. [TocTpoeHue quarpaMmMsbl 0JIOBO-IIMHK METOJOM TEPMUYECKOTO

aHaJIM3a.

PaccMarpuBaeMble BOIIPOCHL:

- 9BTEKTHKA, CUCTEMA, (Da3a, KOMIIOHCHTA;

- 3aKk0H ['yka;

- (ha30BBIE COCTABIIAIOIINE JUArPaMMBbI OJIOBO-IIHHK.

JlaGopaTtopHast pabota 4. MzyueHue nuarpaMmmsl 5Kee30-yriaepo/.
PaccMarpuBaeMble BOIIPOCHL:

- (ha3oBBIC COCTABISIOIINE AUATPAMMBI JKEJIC30-YIIICPOI;

- CTPYKTYPHBIC COCTABIAOMUC AUATPAMMBI JKEJIC30-YTJICPOI;

- TeMIIepaTypa IUIABJICHHUS JKeJe3a U TEMIIEPaTyPhl €ro MOJMMOP(HBIX MPEBPAIICHUI.

JlaGopaTtopHast pabota 5. Biausinue cojepaHus yriiepojia Ha CTPYKTYpPY U TBEPIOCTh
CTaJIM B 3aKaJIEHHOM M OTTOXEHHOM COCTOSHHMH.

PaCCManI/IBaGMHG BOIIPOCHI:

- CTPYKTYpa CTaJIM B OTTOXKCHHOM U 3dKaJICHHOM COCTOSIHUU;

- TBEPAOCTD CTAJIM B OTTOKEHHOM U 3aKaJICHHOM COCTOSAHUU;

= 4YTO TIOHUMACTCA IO 3aKaJIKOU U BUBI 3aKaJIOK.

JlaGopatopHas pabota 6. OTIyck 3akajaéHHOHN YTriaepoIuCcTON CTalH.
PaccmarpuBaemble BOIPOCHL:

- BUABI OTITYCKa,

- CTPYKTYpa 0CJI€ HU3KOI'0, CPSAHEIO U BBIOCKOI'O OTITYCKaA;

- IPUMEHCHUEC CTAJIM ITOCJIC HU3KOI'0, CPEAHCTO U BBICOKOI'O OTITYCKaA.

JlaGopaTtopHas pabota 7. [loBepxHocTHas 3akanka ¢ HarpeBoM TBY u xumuko-

TepMHuueckas 00paboTKa CTallu.
PaccmarpuBaemble BOIPOCHI:

- CTpYKTypa U cBoicTBa cranu nocie TBY;
- CTPYKTypa 1 cBOHCTBa cTanu nocie XTO;
- npeumylecTna 3akanku TBY.

JlaGopaTtopHnast pabota 8. MUKPOCTPYKTYPHBIN aHAJIU3 IBETHBIX CILIABOB.
PaCCManI/IBaCMLIC BOIIPOCHI:

- COCTaBbl, CTPYKTYpa, MAPKUPOBKA ¥ MPUMEHEHNE JIaTYHEH;

- AJIIOMUHHUEBBIC CIJIABBI U TIO KAKUM PCIKHMMaM YIIPOYHAOTCA TCpMOO6pa6OTKOﬁ;

- CTpYKTYpa, CBOMCTBA, MAPKUPOBKA U IPUMEHEHNE TUTAHOBBIX CIIJIABOB.

JlaGopatopHas paboTta 9. MUKpPOCTPYKTYPHBIH aHAJIN3 CIUIaBOBA OJIOBO-LIMHK.
PaccmarpuBaemble BONIPOCHI:

- IuarpaMma OJIOBO-IIMHK;

- XUMHYECKHH COCTaB;

- TpaHULIbI pa3zaena.




/o

HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

10

JlabopaTtopnast padota 10. [TocTpoenue nuarpaMmMbl COCTOSIHUS KEIE30YTIIEPOAUCTHIX

CIIJIaBOB.

PaccMaTpuBaeMbie BOIPOCH:

- IUarpaMma xese3o-yriepos;

- (basa, cTpyKTYypa, KOMIOHEHT;

- (heppuT, AyCTEHUT, IIEMEHTHT, JIeICOYPHT, TIEPIIHT.

11

JlaboparopHas pabota 11. PEeHTreHOCTpyKTypHBIN aHAIN3.
PaccmarpuBaeMbie BOTIPOCHL:

- YCTPOWCTBO PEHTT€HOBCKOTO aIlapara;

- YCTaHOBJICHHS BEIIECTBA 110 MEKIUIOCKOCTHBIM PACCTOSHUAM,

- pacCuUTaTh pEHTICHOBCKYIO IJIOTHOCTh UCCIICAYCMOT'O BEIIIECTBA.

12

JlaGopaTtopHnas padota 12. [Iporecc KpucTamM3auy BEecTB.
PaccMarpuBaeMble BOIPOCHL:

- CTPOCHME METAJNTMUECKOTO CIUTKA M YCTAHOBUTH B3aUMOCBS3b;

- CTPYKTYpPOH CIIMTKA U YCJIOBHUS KPUCTAIUIN3AINY;

- KpUCTaIN3aIHsL.

13

JlaGopaTtopHnast padota 13. MUKpPOCTPYKTYpHBIN aHAIN3 I[BETHHIX CILIABOB.
PaCCManI/IBaCMHC BOIIPOCHI:

- CBOMCTBA IBCTHHBIX CIIJIABOB;

- MCJIHBIC CILJIaBhbI;

- aJJFIOMUHUEBBIE OPOH3BI.

14

JlaGopaTtopHas pabora 14. Tepmudeckas 00paboTKa JOpaTFOMUHA.
PaCCManI/IBaCMLIe BOIIPOCHI:

- 3aKaJika JIOpaJTtOMUHOBBIX O6p213LIOB;

- TeMIICpAaTypa UCKYCCTBEHHOT'O CTapCHUS,

- 3aBUCUMOCTDb UBMCHCHUA TBEPAOCTH OT BPpEMCHU U TCMIIEPATYPbI HCKYCCTBEHHOI'O CTApCHUS.

15

JlaGopatopHas pabota 15. MUKpOCTPYKTYpHBI aHaIU3 YyT'YHOB.

PaccmarpuBaemble BOIPOCHL:

- MUKPOCTPYKTYpa 4yI'YHOB, CBSI3b MEXJly COCTaBOM, YCIIOBUSIMU IIOJIyYEHUs, CTPYKTYPOU U CBOMCTBAMY;
- KPUBBIC OXJTIAXKACHUA M1 JOIBTEKTUYECKOI'O U 3a9BTCKTHUYCCKOTO YyTI'yHA,

- MHKPOCTPYKTYpa 6eIoro, ceporo, KOBKOT0 M BEICOKOTIPOYHOTO YyTYHOB.

16

JlaGopaTtopHast pabota 16. BiustHue npupo sl moJiuMepa Ha TEXHOJIOTUIO H3TOTOBIICHUS

HU3JeIUi U3 I1acTMacc.
PaCCManI/IBaGMHC BOIIPOCHI:
- IJIaCTMACCHI, TOJIMMEPLI;

- KOMIIOHCHTHI IJIaCTMAacCC,

- PEAKTOILIACTHI

4.3. CamocrosiTenbHas padoTa 00y4aroImmuXCs.

/o

Bun camocrositensHoi# paboTh

CamocrosTenbHas NOArOTOBKA K J1a00paTOpHbIM 3aHATHAM. PaboTa ¢ yueGHOM
auteparypoii 1-4.

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

[TonroroBka K TeKylieMy KOHTPOIIIO.




5. IlepeueHp wu3maHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Ne

w bubnmorpaduyeckoe onucanue Mecro nocryna

1 MarepuanoBeneHue 1 TPAaHCTIOPTHOTO https://e.lanbook.com/book/314774
mamuHocTpoeHns D. P. Tammmos, JI. B. Tapacenko, | (8ara obpawenus: 24.09.2022).

M. B. Vuuukosa, A. JI. AoxymmH YueOHoe mocooue Texcr: aneKTPOHHBII
3-e u3zn., crep. - Cankr-IletepOypr : Jlans, -444 c. -
ISBN 978-5-507-46658-0 , 2023

2 | MatepuanoBenenue. MammHoctpoeHue. Duepreruka | https://e.lanbook.com/book/99035
DIIEKTPOHHBIH Pecypc : COOPHUK HAYYHBIX TPY/IOB (nara obpamtenus: 24.09.2022).
Yue6roe mocobue Exarepunbypr : Yp®Y, — 732 ¢. | TEKCT: 91eKTPOHHBIA

— ISBN 978-5-7996-1519-2 , 2015

3 | TexHOMOrHsl KOHCTPYKIIMOHHBIX MaTepuaios B. I1. https://e.lanbook.com/book/216530
Jlapun Yue6noe nocobue Cankt-IlerepOypr : [YAII, | (1ara obpamenns: 24.09.2022).
— 113 ¢c.— ISBN 978-5-8088-1573-5 , 2021 Texet: o1eKTPOHHBIA

4 | TexHONOTUS KOHCTPYKIIMOHHBIX MaTepraiioB A. JI. https://e.lanbook.com/book/188103

Maiiraxos, H. T. Berposa, JI. H. Bepsizea Yue6noe | (1ara obpamenns: 24.09.2022).
noco6ue Kemeposo : KemI'V, — 219 ¢. — ISBN 978- | TeKcT: 91eKTpoHHbI]
5-8353-2672-3 , 2020

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJB30BaThCS IPH
OCBOCHMH JTUCHUTIITUHBI (MOTYJIS).

1 http:/library.miit.ru/ - snekrpoHHO-OMOIMOTEYHast cucTemMa HaydHo-
TexHuueckout oudmuoreku MUNT.

2 http://www.library.ru/ - uHpOpManHOHHO-CITpaBOYHBIA MopTai IIpoekT
Poccuiickoit rocyiapcTBeHHOM OUOINOTEKH.

7. IlepedyeHb  JUUEH3MOHHOIO M  CBOOOJHO  PaclpOCTPaHSIEMOTO
POTrPaMMHOTO OOEeCredeHusi, B TOM YHCJIE OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHMSI TUCIIUILIAHBI (MOTYJIs).

KomMmrmproTepsl Ha pabounx MecTax B KOMITBIOTEPHOM KJIACCEe JOKHBI OBIThH
oOecrieueHbl CTaHIapTHBIMH MPOTPAMMHBIMU TIpoTyKTaMu Microsoft.

8. OmmcaHne MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO TIPOIlecca Mo TUCIUILIAHE (MOIYITIO).

VYueOHas ayaAuTOpust 1Sl MPOBEICHUS 3aHATHM JIEKITMOHHOTO/TIPAKTUYECKOTO
THMNA, TPYIIIOBBIX U UHAWBUAYAIbHBIX KOHCYJIbTAlAN



VYyeOHnast maboparopust A5 TPOBEAEHUS IPYNIOBBIX 3aHATHI (JJaOOpaTOPHBIX
W/WIM TpakTudeckux). [IpumepHbIi nepeyeHh MaTepralbHO-TEXHUYECKON Oa3bl:
UCIIBITATENIbHBIC MAIIMHBI U TPUOOPHI, KOMIUIEKT 00pa3loB, yUeOHbIE TUIAKAThI

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3aueT B 3 cemecTpe.
DK3aMeH B 4 ceMecTpe.

10. OueHoUHBIE MaTEpHUAIBI.

OreHOYHBIE MaTepUaNbl, TPUMEHSIEMBIE TIPU MTPOBEACHUH TPOMEKYTOTHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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