[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO

WUHdopmaumsa o Bnagenbue:

®K1O: Makcumos Anekceli bopucosuy

[lomkHOCTb: AMpeKTop fienapTaMeHTa no 06pa3oBaTeNbHON NOUTUKeE
[ara nognucatms: 21.05.2024 MUABIBECTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHMSI POCCHUMCKOM OEJIEPALIUA

YHuKanbHblA NpOrRgMHEMA KIRIOE roCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHHE BBICIIEFO OBPA3OBAHHSI
8db180d1a3f02ac9e60521a5672742735¢18b1d6 -

«MOCKOBCKUN HOJIMTEXHUYECKUN YHUBEPCUTET»

(MOCKOBCKHH IMOJIUTEX)

TpancrniopTHbli (haKyIbTeT

VTBEPXJIAIO

/M.P. PeibaxoBa/

«l) >§/(beBpaJm 2024r.

PABOYAS ITPOI'PAMMA JTUCHUIIJINHBI
MarepuaioBeieHue
HamnpagieHue moAroToBKU/CIeualbHOCTh

54.03.01 Au3aiin

[Tpoduis/crienranu3arys
TpaHcnopTHBIH U NPOMBbILJICHHBIH JH3alH
Kpamudukarus

O0akajaBp

Dopmbl 00ydeHUSI
oOYHast

Mocksa, 2024 r



PazpaboTunk:

JIOUEHT,K.T.H., IOLEHT /W /C.B. SIkytuna/

3aseayromuit kadeapoi «MarepuanoBeaeHue»

J.T.H., npogeccop /B.B. OBYHHHHKOB/



wn e

Conep:xxkanue

Hemnu, 3agaun ¥ MiIaHUPyEMBbIE PE3YAbTATHl OOYUCHHS IO JTUCITUTIITIHE ...ceeeeeiiniiivirieneeaennnns 4
MecTo JUCUMILIUHBI B CTPYKTYPE 00pa30BaTEIBHON IPOTPAMMBI .......vvvveeiiireeeesnieneeeesnnnneess 4
CTpyKTypa U COJEPIKAHUE AUCLIUATIIIMHDBI ......vvvreiisetreeesaitneeesssnneeeessnsneeeesnsnnee e e s snnneeeesnnneeeenns 4
3.1. Buusl y4eOHO! PAOOTBI H TPYIOCMEKOCTDB. ... vveestreessrreesstreessreesssreeassneeassseeessnesessneessnsneens 4
3.2. TemaTHYECKUUN TUTAH U3YUCHUS JTACITUATIIIFTHBL .....vvvvereesstteessssstreaessansseeessanssesessannnesessannns 5
3.3, COHCPHKAHME TUCTIHITIITHHBL. ... eevveeesssteeassasstseasssastssaessastseesssassssaessassseeessanssesessassesessnnnns 5
3.4. TemaTnka CEMHHAPCKUX/TMPAKTUICCKUX U JTAOOPATOPHBIX BAHIATUH] ...vveevvvveeiiieeriiieenineans 6
3.5. TemaTHuka KypCOBBIX MTPOEKTOB (KYPCOBBIX PAOOT) ...vvveurrreisirieiirieasreessnreeessneeesnneesnneens 6
Y4eOHO-MEeTOTUIECKOE M HHPOPMAITMOHHOE OOCCTICUCHHIE .c.eeeeiiririeeeeeeesaaniiinnneeeeaeeannnns 6
4.1, OCHOBHAS JIUTEPATYPA «reeeeuurreeeesnnneeeesaunneeeesasneeeesasnneeesassseeesassneeeessnnneeeesssnereesanneneenns 7
4.2, JIOTIOMHUTEITBHAS JIATEPATYPA +..evveentreessireessreeassneeassseeessseseasseeesssseesasseesssneeessneeensneeennnns 7
4.3. DIEKTPOHHBIC OOPAZOBATEIIBHBIE PECYPCBI ...vvverrireesireesutreesstreessreesasneeesibeesssneeessneeesnnes 7
4.4. JIuneH3uoHHOE U CBOOOJHO PACIIPOCTPAHIEMOE IPOIPAMMHOE OOECTIEUCHHUE. .................. 7
4.5. CoBpeMmeHnHble IpoheccHOHaNbHbIE 0a3bl JaHHBIX U UH()OPMAIIMOHHBIE CIIPABOYHbBIE
[0 (o 1) 1 SRR PP RRPRRPRRRTRT 7
MaTepuanbHO-TEXHUUECKOE OOCCTICUCHIE .......eveeisrrreeesssirreeessnnnneeeesssnneeesssnnneeeesnnnneeeesnnnnes 8
METOAMUECKNE PEKOMEHIALIMM ... ..vvisvtiieitiaessteaessbtasssbba s sbb e s s ssbe s s s sbe s s ssba e e sbb e s s sbb e e s ssbe e e ssban e 8
6.1. Meroauyeckne peKOMEHIAIMH IS TPETNOIaBaTelIs 10 OpraHU3aIUHA OOYUCHHUS ............. 8
6.2. Meroaudeckne yKazaHus sl 00yJatoNUXCsl IO OCBOCHUIO TUCIIUATITAHBL. ...vvvveeesssseeeee 9
DOH/T OTTEHOTHBIX CPECIICTB +.vvvvvvreeeesssssssssnsertesssssssssssssssesssssssssnsssssssessesesssnnssssseeeeeessnnnnmnnns 10
TIPHITOTKEHIE L.ttt ettt e e ettt e e e e e s s bbb et e e e e e e e e s bt bbb e e e e eeeennns 11

TIPHITIOTKEHIE 2....ciiiiiieiiee e ettt e e e ettt e e e e e s ettt e e e e e s e bbb b et e e e e e e e e snbbbb b e e e eeeeennns 13



1. Hean, 321244 ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00yYeHUA M0 JUCHUILIMHE

K ocHOBHBIM 11€5151M O0CBOEHM nucnuIuinHel «Marepuanosenenne 1 TKM» oTHOcATCA:
- U3yYEHUE OCHOBHBIX IPYII COBPEMEHHBIX MAaTEpHaAIOB U UX IPUMEHEHUS B Pa3IUYHbIX
00J1aCTSIX TEXHHUKH;
- IO3HAaHKE IPUPO/JIBI U CBOMCTB pa3IMYHbIX MAaTEPHUAJIOB C LEb0 Hanboiee 3PPEeKTUBHOTO
HCI0JIb30BAHUS.
K ocHOBHBIM 3a1auam 0cBOeHMS AUCIMIUIMHEBI «Marepuanosenaenue 1 TKM» otHocsTCA:
- U3yYEHHE OCHOBHBIX NOHSTHUH, TEPMUHOB U ONpEJe/IeHuN B 00JaCTU MaTepHaoB
(MapKHpOBKa, CTPYKTYypa, CBOWCTBA);
- HU3y4YCHHE B3aMMOCBS3H MEXJy COCTaBOM, CTPYKTYPOW M CBOWCTBAMHU pa3IUYHBIX
MaTepHasoB;
- HU3y4yeHUE METOJIOB BbIOOpA MaTEepUaIOB JUIS M3TOTOBJIEHUS W3JIENUNA pPa3IUYHOTO
Ha3HAYECHUS.
Ob6yuenue no mucuumnHe «Matepuanoseaenue u TKM» HanpaBiieHO Ha pOopMUpPOBaHUE
y 00OyUarOIMUXCs CASAYIOMMUX KOMIETEHIUH:

Koa u HauMeHoOBaHue KOMIIETEHIHU I NHankaTopbl 10CTHKEHUS
KOMIIETeHIIMH

OIIK-5. Cmocoben yuuthiBath cBoiictBa | MOIIK-5.1. JlemoHcTpHpyeT 3HaHUE

KOHCTPYKITHOHHBIX MaTepHuaioB B | obyacTell MpUMEHEHHUs, CBONCTB,
TEIJIOTEXHUYECKUX  pacueTax C YYEeTOM | XapaKTepUCTHUK KOHCTPYKIIMOHHBIX U
JTUHAMUYECKHUX U TEIJIOBBIX HArPy30K TETJTION30JISIITUOHHBIX MaTePUAIOB, BHIOUPAET
UX B COOTBETCTBUU C TpeOYEeMbIMU
XapaKTEPUCTUKAMU;

NOIIK-5.3. JleMOHCTpUpYET 3HAHHE
OCHOBHBIX 3aKOHOB MEXaHUKH
KOHCTPYKIIMOHHBIX MaTE€pHAaJIOB,
UCIIOJIb3YEMBIX B TEIJIO3HEPT€TUKE U
TEIJIOTEXHHUKE.

2. MecTo TMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JlucuunianHa OTHOCUTCS K 00s13aTesibHOM YacTH 6J0ka b1 «/ucuurminael (MOTyIn ).
Jucnunnuna «MatepuanoBenenue u TKM» B3auMocCBsi3aHa JTOTHYECKH M COJIEPYKATEIIBHO -
METOAUYECKH CcO cienyromumu quctumauaamu OOIT:
B o6s3arenbroii yactu (b1.1):
— OCHOBBI IIPOCKTUPOBAHMS U pacyeTa anmapaToB SHEPTEeTUKH;
— - TEOpETHYECKass MEXaHHUKa.

3. CTpyKTYypa U cofep:KaHue JUCHUNTHHDI
OO0riast TPYI0EMKOCTb AUCIMIUIMHBI COCTaBIsIeT 3 3a4eTHBIX eanHuilbl (108 yacos).

3.1 Buasbl yueoHoii paboThl U TPYA0EMKOCTH

. KosanuectBo | CemecTpnbl
Bun yueOHoi1 padoTsl
n/n 4acos 2 cemecTp
AyIHMTOPHBIE 3AHATHS 36 36
B ToMm uucne:
1 Jlexnun 18 18
2 CemuHapCcKue/PaKTHUECKUE 3aHITUS - -




3 JlabopatopHbie 3aHATHS 18 18
CamocrosiTesibHast pabora 72 72
B ToMm uucne:

1 [ToaroToBka K JIEKIIMOHHBIM/TA00PAaTOPHBIM 72 72

3aHATHIM
IIpome:xkyTouHasi aTTeCTALUSA
3auet/mud.3auer/>K3aMeH 9K3aMEH
Hroro 108

3.2 TemaTru4yeckuii miiaH U3yYeHUs: TUCIHUILINHbBI
Pazmemnién B mpuiioxkxennu 1 k paboueii mporpamme.

3.3 ConepxaHue TMCUUILIUHBI

Tema 1. Beenenue.

MaTepI/IaJ'IOBe)IeHI/Ie 1 IPpUMEHCHUC MaTCpHaJIOB. 3auem HY>KHO 3HaTb MAaTCpPUAIOBCIACHUC.
HpO6J'IeMI)I " JOCTHXXCHUA MAaTCPUATIOBCICHU .

Tema 2. CTpyKTypa 1 OCHOBHBIE CBOiiCTBA MaTEPHAJIOB.

Tumbl xuMudeckux cBsizedd. Kpucramumdeckne W HEKPUCTAUIMYECKAE TBEPAbIC MaTCpHAIIBI.
JledekThl KpUCTAUTMYECKOTO CTPOCHMs (TOYCUHBIE, JIMHEHHBIC, IMOBEPXHOCTHBIC, OOBEMHBIC).
CtpykTypa, METOIbI U3yYECHUS CTPYKTYPhI MaTEPUAIIOB.

MexaHu4eckue,  DJIEKTPUYECKHE, TEIUIOBBbIE, MArHUTHBIE, OINTHYECKHE  CBOMWCTBA,
JIOJITOBPEMEHHASI CTOMKOCTb.

Tema 3. Kinaccudukamusi MaTepuasios.

OcHOBHBIE TPYNNBl TBEPIBIX MATEPHAIOB: METAUIbl, KEpaMHUKa, IMOJUMEPhI, KOMIIO3UTHI.
CpaBHuUTENbHAS OILIEHKAa MAaTEpHaJIOB IO IJIOTHOCTH, >KECTKOCTH, MPOYHOCTH, COMPOTHBIICHUIO
pa3pylLIeHHIO, JIEKTPOIPOBOJHOCTH.

[IporpeccuBHbie MaTepuanbl (MOJIYIPOBOJHUKH, «Smarty-MaTepHalbl, CIIaBbl ¢ 3P PexTom
namsatu. Heo6XoAMMOCTh CO3/1aHusl HOBBIX MAaTE€pPHAIIOB.

Tema 4. MeTa/lInuyecKue MaTepHaIbl.

CsolicTBa U1 KJIaCCI/ICI)I/IKaI_II/IH. ATOMHO'KpI/ICTaJIHI/I‘leCKOG CTPOCHUC MCTAJIJIOB. HpO‘IHOCTB
MCTAlJIOB M CIIJIABOB. HaprI)I(eHI/Ie n ,I[e(bOpMaHI/IH Mexannyeckne cBoMcTBa. VcrpITaHMsA Ha
pacTsKECHUC. HpO‘{HOCTL, XapaKTCPpUCTUKHU TTPOYHOCTU (npez[en TCKYUCCTHU, NPCACII NPOYHOCTH,
YACIbHaA HpO‘{HOCTL). HHaCTI/I‘lHOCTL, XapaKTCPUCTHUKHU INIACTUIHOCTHU (OTHOCI/ITCHBHOG YAJIUHCHUC,
OTHOCHUTCIBHOC Cy)KeHI/Ie). KOHCTPYKLII/IOHHaH IMPOYHOCTDH, IIYTHU IMOBBINICHUA KOHCTPYKHHOHHOﬁ
IMPOYHOCTH.

Tema 5. TBepaocTb, MeTO/IbI ONIpe/ieIeHUs TBEPAOCTH.

Bnusaue mimactuyeckod  nedopmanMM  Ha  CTPYKTYpY M CBOHCTBA  METaJUIOB.
Pexpucrannuzanusi.



Tema 6. KeJ1e30 1 cIJIAaBBI HA €r0 OCHOBE.

CrumaBel skene3a ¢ yriepogoM. Dasel W CTPYKTypHBIE coctaBistomue. Krnaccudukanus,
MapKUpOBKa, CTPYKTYpa, CBOWCTBA YIJIEPOJMCTBIX CTajed. BiMsHue yriaepoaa M IMOCTOSHHBIX
IIpUMECEN Ha CTPYKTYPY U CBOKMCTBA CTAJICH.

Tema 7. Tepmuyeckasi 00padoTka cTaIu.

Bunel tepmuueckoir oOpaboTku. BimsHue tepmuyeckoil oOpaOOTKM Ha MeXaHUYECKHE
cBoiicTBa ctanv. OTKUT U HOpManu3auus. 3akanka. [loBepxHocTHas 3akaika. OTmyck. XUMHKO-
TepMHUyYecKas 00paboTKa CTaju.

Tema 8. JlerupoBaHHbIE CTATH.

Knaccudukanus craneii. MapkupoBka JIETHPOBAaHHBIX cTajedl. BiusgHue nerupyromux
2JIEMEHTOB Ha cBOMCTBa cTasiell. KoHCTpyKIIMOHHBIE (MATMHOCTPOUTENBbHBIE) JIETHPOBAHHBIE CTAJIH.
Cranu creuuanbHOrO Ha3zHAadeHUsI (PECCOPHO-TIPYKUHHBIE, HIAPUKOMOAUIMITHUKOBBIE CTallH,
M3HOCOCTOMKHE, KOPPO3UOHHO-CTOMKHE).

Tema 9. CiuiaBbl HA OCHOBE HBETHBIX METAJLJIOB.

Menp u craBel Ha ee ocHoBe. Kiaccudukanusi, MapKupoBKa, CTPYKTypa, CBOICTBa,
npumeHenue. Jlatyuu u OpoH3bl. ANIOMUHHUNH M CIUIaBbl Ha ero ocHoBe. Kiaccuduxarmus,
MapKHpOBKa, CTPYKTypa M CBOWCTBA aJIOMHUHHUEBBIX CIUIaBOB. JledopMmupyembie W JIUTCHHBIC
CILIaBBI.

Tema 10. KoMno3uiiuoHHbIe MATEPHAJIBL.

Onpenenenve komno3utoB. Knaccudukanus KOMIO3UIIMOHHBIX MaTepUanoB. MaTpuuHbIe
MaTepuaabl U apMupylomue sneMeHTsl. CTpyKTypa, CBOICTBa, METObI MOJy4YeHHE, MPUMEHEHNE
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepuaioB. HanonHeHHbIe IIaCTUKU. APMUPOBAHHbBIE TIACTUKH.
[lepcrieKTUBBI UCMIOJIB30BAHUS KOMIIO3UTOB.

3.4  Temaruka JadopaTOPHBIX 3aHITHI
3.4.1. JlTabopaTopHbIe 3aHATHS

JIabopatopHas paboTta Nel «MakpocTpyKTypHBIH aHATH3».

JIabopatopHas padota Ne 2«MexaHNUeCKHue CBOMCTBA METAINIMUECKUX MAaTEPHAIOBY.
JIaGopatopHas pabota Ne3 ««BnusiHue X0710JHOM MIacCTUYECKOH leopMalvi Ha CTPYKTYpY U
CBOMCTBA METAJUIOBY.

JIaGopatopHas pabota Ned «BnusiHue yriepoja Ha CTPYKTYpy U CBOWCTBA YIJIEPOIUCTBIX CTAICH».
JIaGopatopHas pabotaNeS «BnusHue repmuyeckoit 00pabOTKU Ha CTPYKTYpPY U CBOICTBa
YTJIEPOAUCTOU CTAII.

JIaGopatopHas paboTa Ne6 «JlerupoBaHHbIE CTATII.

JIaGopatopHas padota Ne 7 «CTpyKTypa U CBOWCTBA KOMIO3HLIMOHHBIX MaTEPUATIOB)

3.5 TemaTuka KypcOBbIX IPOEKTOB (KypPCOBBIX padoT)
KprOBLIC paGOTLI 1o I[aHHDfI JAUCHUIUIMHE HC MTPEAYCMOTPCHBI.

4, Y4eOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE O0ecrevyeHue



4.1

OcHoBHas IMTEpaTypa

1. MatepuanoBenenue. Yu4eOHUK JUisi CTyH. BbicHl. yueO. 3aBeaenuii / . M. Bonkos, B.
M.3yeB. — M.: uznarensctBo Axanemus, 2012, 400 c.

2.Jlaxtun FO M, JleontheBa B.I1. MatepuanoBeneHue: yaeOHUK Ui BY30B, 4 U3, - M:
000 «U 3nparenbckuii 1oM Anbsacy, 2009.

4.2

JonmosiHuTE/IbHAS JIMTEPATypPa

1. Dmbu, Muxasns ®@. KoHCTpyKIIMOHHBIE MAaTEPHAIIBI: TIOJIHBIN Kypc:y4eb. mocoodue: mep.
c auri1. / Muxasne Duion ., Iesun xouc P.X. - Joaronpynusrit: MaTemiekt, 2010

4.3

JJIeKTPOHHBbIE 00pa30BaTe/IbHbIC PECYPChI

[IpoBenenue 3aHATUH U aTTECTAllM BOZMOKHO B AUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CUCTEeMBbI AUCTaHIMOHHOTO 00yueHus yHusepcurera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AMEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) mo Bcem paszzenaM nmporpamMMsl:

Hazsanue D0P

Cchlika Ha Kypc

Marepuanosenenue u TKM

https://online.mospolytech.ru/course/view.php?id=2629

4.4

CIIPaBOYHBIC CHCTEMBbI

JIuneH3nonHoe W CBOOOJHO  pacHpocTpaHsieMoe  NPOrpPaMMHOe
o0ecneyeHue
Ne HaumenoBanue | Pazpadoruuk IO | JocTynmHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJsanaTe | (IMIEH3MOHHOE, | POCCHMHCKMX MPOrpamMMm JIJis
b) CB0O0OIHO 9BM u B/l (npu Hasmumnmn)
pacnpocTpaHsieM
oe)
Moii Oduc OOO "HOBBIE JluiieH3uOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'MN" 75
45 CoBpemeHHble npodeccuoHabHbIe 0a3bl JAHHBIX U MHGOPMALIMOHHBIE

Ne

HaunmeHnoBanue

pecypc

CcbLIKka Ha

HocTynHocTh



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

NudopmannoHHO-CIPAaBOYHBIE CHCTEMbI

WNudopmanmonnsie pecypcsl Cetn .
1. http:// www.consultant.r
KoncymyranTTiioc ttp:// consultant.ru JoctymHo
JIeKTPOHHO-0UOINOTEYHbIE CUCTEMBI
Jlanb https://e.lanbook.c JloctymHa B ceTn
1. om/ WutepHer 6e3
OrpaHUYEHU
IPR Books https://www.iprbo JocrynHa B cetn
2. okshop.ru/ Uurepuer 6e3
OrpaHUYEHU
IMpodeccuonanbubie 6a3bl JAHHBIX
baza naHHBIX HayIHOU http://www.elibrary.ru JHocrtymHo

1. | amexTpoHHO# GHOTHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JoctymnHo
noJiMrTeMaTuieckasi peepaTuBHO-
2. | 6ubnmorpaduyeckas n
HayKOMeTpHUYECKas
(6bubmmomerpuueckas) 0aza JTaHHBIX

S. MarepuajibHO-TEXHHUUYECKOE 0O0ecriedeHne

OO6pazoBarenpHbIi TIporiecc Mo auctuinHe «MatepuanoBenenue 1 TKM» obecrneuen
JIOCTAaTOYHOM MaTepHAIbHO-TEXHUUECKOW 0a30i Uil NPOBENEHHUS 3aHATHN, MPEAYCMOTPEHHBIX
y4eOHBIM TIJIaHOM.

6. MeTonnyeckue peKoMeH AU

6.1 MeTonnuyeckne peKOMeHAAIUM [JIsl TPeNnoAaBaTes N0 OPraHu3aluuu
00y4eHus

6.1.1. IlpenonaBaTens OpraHu3yeT MpernojaBaHUE JUCLUIUIMHBI B COOTBETCTBHM C
tpeboBanusmu "[lonoxxeHuss 00 opraHu3anuu o00Opa3oBaTeNbHOro mpouecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero (uimanax", yrBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBOM 3aHSATHM NpENoiaBarelb JOBOJUT 10 CBEIEHHS CTYAECHTOB COJEp:KaHUE
paboueii mporpammsl gucuuruinebl (PIII) u mpenoctaBinsieT BO3MOXKHOCTb O3HAKOMIIEHHUS C
IIPOrpaMMoi.

6.1.3. [IpenosaBatens 0coOEHHO OOpaliaeT BHUMaHHUE CTY/I€HTOB Ha!

- BUABI U (OPMBI MPOBEICHUS 3aHATHH MO JUCIMIUIMHE, BKIIOYas MOPSAOK MPOBEACHUS
3aHATUI C MPUMEHEHUEM TEXHOJIOTUH IMCTAaHIIMOHHOTO OOYYEeHHS M CUCTEMBI JUCTAHLMOHHOTO
obyuenus yauepcuteta (CIO Mocnonurexa);

- BHJBI, COJAEp)KaHHE U TOPAJOK MPOBEACHUS TEKYLIEro KOHTPOJIS YCHEBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

- (hopmy, conepxkaHue U MOPSAIOK MTPOBEACHUS IPOMEKYTOUYHON aTTECTalluu B COOTBETCTBUU
¢ ()OHIOM OIIEHOYHBIX CPEJICTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBoauT 1O CBeIEHHUS CTYACHTOB TrpaduK BBINOJHEHHS Yy4eOHBIX pabor,
npeaycMorpenHsix PIII.

6.1.5. HeoOxomumMo ¢ camMoro Havyayia 3aHSITHH PEKOMEHAOBATH CTYJACHTAM OCHOBHYIO U
JIOTIOJTHUTENIBbHYIO JTUTEPATYPy U yKa3aTh IyTU JOCTYIA K HEH.

6.1.6. Brayane wuiam B KOHIE cCEeMeCTpa JaTh CIHCOK BOMPOCOB ISl TOATOTOBKH
KIIPOMEXYTOYHOU aTTeCTalluu (3K3aMEHY WM 3a4ETy).

6.1.7. Pexomennyercst ¢akt o3nakomsenusi crygeHtoB ¢ PIIJI u rpaduxom paboOThI
MUCHMEHHO 3a(hUKCHPOBATH MOAIMCHIO CTYJICHTA B JINCTE O3HAKOMJIEHHS ¢ coaepskanue PIT/I.

6.1.8. IlpenonmaBaTenu, BeAyIIWH JIEKIUOHHBIE ¥ NPAKTUYECKUE 3aHITHSA, JIOJDKHEI
COTJIACOBBIBATh TEMATHUYECKHH TUTAaH NPAKTUYECKUX 3aHSATHH, HCIOIB30BATH EIUHYIO CHCTEMY
0003HaYEHHIA, TEPMHUHOB, OCHOBHBIX TTOHSITHN JAUCIUTUTAHEI.

6.1.9. Tlpm moaroTroBke K Ja0OPATOPHOMY M NPAKTHYECKOMY 3aHATHIO IO TEPEYHIO
OOBSIBIIGHHBIX TEM NPENOJaBaTel0 HEOOXOAMMO YTOYHUTH IIAH WX IPOBEICHUS, IMPOIyMaTh
(OpMYIUPOBKHU U COJEpKaHNE Y4eOHBIX BOIPOCOB, BEBIHOCUMBIX Ha O0CYXJAECHHE, O3HAKOMHUTHCS C
MIepeyHEM BOIPOCOB IO TEME CEMUHApA.

B xoxe cemmHapa BO BCTYMUTEIHHOM CIIOBE PACKPBITH MPAKTHUECKYIO 3HAYMMOCTH TEMBI
CEMHHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEICHUS, BpeMsi Ha OOCYKJEHUE KaKJIOTO
yueOHOro Bompoca. Ilpumensist (pOHTATBHBIA OMPOC JaTh BO3MOXKHOCTH BBICTYITUTH BCEM
CTY/IEHTaM, MPUCYTCTBYIONINM Ha 3aHSITHH.

B 3akirounTenbHOM YacTH CEMUHAPCKOTO 3aHATHS CIIEAYET IOABECTH €ro UTOTH: 1aTh OLIEHKY
BBICTYIIJICHUH KaX/I0TO CTyJEHTa U yUeOHOM IpyNIbl B 11€JI0M. PacKpbITh OJI0KUTENBHBIE CTOPOHBI
U HEIOCTATKU MPOBEAECHHOTO CEMUHApPCKOro 3aHsATHsA. OTBETUTh Ha BOIPOCHI CTYIAECHTOB. BrlnaTh
3aJJaHuA [T CAaMOCTOSITENIbHOW pabOThI O NOATOTOBKE K CJIEAYIOIIEMY 3aHATHIO.

6.1.10. Bo3MOXXHO TIpOBEJCHHME 3aHATHNM W aTTECTAlMid B AUCTAaHIIMOHHOM Qopmare ¢
MPUMEHEHHEM CHCTEMbBI JUCTAaHIMOHHOro oOyueHuss yHuBepcutera (CO-LMS). Tlopsmox

npoBeeHus1 paboT B JIUCTAHIIMOHHOM (OpMAaTe YCTAHABIMBACTCS OTACIBHBIMH PACIIOPSDKEHHUSIMA
MPOPEKTOpa Mo Y4eOHOM paboTe W/ MK IIEHTPOM YIEOHO-METOUIECKOI pabOTHI.

6.2 MeroanuecKkue yKa3aHus sl 00yYAIOIIMXCH MO OCBOEHH IO TUCIMILTHHbI

6.2.1. CTyneHT ¢ caMOro Hauajaa OCBOCHUS IUCHUTUIMHBI JOJHKEH BHUMATEIILHO 03HAKOMUTCS
¢ paboueil mporpaMMol JTUCIUILTAHBL

6.2.2. CtyneHTy HEOOXOIUMO COCTaBHUTH AJis ceOs rpaduk BHIMOIHEHUS Y4eOHBIX padoT,
npenycmotrpeHHbix PIIJ ¢ yduérom TpebGoBaHuii Opyrux NUCHUIUIMH, W3Y4aeMbIX B TEKYILEM
cemecTpe.

6.2.3. Ilpu mpoBeneHUH 3aHATHI U MPOLEAYp TEKyIIEeH W MPOMEKYTOYHOM aTTECTallUU C
UCIOJb30BAHUEM HHCTPYMEHTOB HH()OPMAIMOHHOW 00pa30BaTeNbHOM cpenbl TUCTAHIIMOHHOTO
obpasoBanusi yHuBepcuteta (LMS Mocnonutexa) kKak BO BpeMs KOHTaKTHOW pabOTBI ¢
IperojiaBaTesieM, TaKk U BO BPEMs CaMOCTOSTENbHON pabOThl CTYAEHT JOJDKEH 00ecrednTh
TEXHUYECKYI0 BO3MOXKHOCTh JMCTaHLIMOHHOTO TMOJAKIIOYEHHS K CHUCTEMaM JUCTAaHI[MOHHOTO
oOyuyenus. IIpum OTCYTCTBUM TakoW BO3MOXXHOCTHM OOCYIUTh CHUTYallUI0 C TIpernojaBaTeieM
JUCIUTLUTAHBL.

6.2.4. CamocTtosiTenpHas paboTa sBISETCS OJHUM M3 BHJIOB YueOHbIX 3aHsATHH. Llenb
CaMOCTOSITEJIbHOW PabOThl — MPAKTUYECKOE YCBOCHHUE CTYIEHTaMH BOIPOCOB, PACCMaTPUBAEMbIX B
nporecce U3y4eHus: AUCHUTUINHBL

Bupl BHEayIMTOPHON CaMOCTOSITENIbHON pabOTHI:

- CaMOCTOSITENIbHOE U3YUYEHHUE OT/IENbHBIX TEM AUCHUIINHBL;
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- MOATOTOBKA K JICKIIHOHHBIM 3aHITUSM;

- MOATOTOBKA K CEMUHAPaM U MPAKTHUYECKUM 3aHATUSM;

J1J1s BEIIOTTHEHUST JTFOO0TO BUJIa CAMOCTOSITEITLHOM paOOThI HEOOXO0IUMO IPOUTH CIIEAYIOIIHE
JTalbl:

- OIIpeICTICHHUE LIEIM CaMOCTOSTENbHON padOThI;

- KOHKpETHU3alMsl I03HAaBaTEIbHON 3a1a4H;

- CaMOOIIEHKa FTOTOBHOCTHU K CaMOCTOSITENIbHOU padoTe;

- BEIOOD aIeKBaTHOTO crioco0a EHCTBHS, BEAYIIETO K PEIICHUIO 33/1a4H;

- IUTAHUPOBaHUE PabOTHI (CAMOCTOSTENILHOM MIIM C IOMOILBIO IIPETIOAABaTENs ) Ha/l 3aJaHUEM;

- OCYILIECTBJIEHUE B IPOLIECCE BBIMOJIHEHUSI CAMOCTOSITEILHOW pabOThl CaMOKOHTPOJIS
(IpOMEXYTOYHOTO U KOHEYHOT0) Pe3yabTaTOB pabOThl, U KOPPEKTUPOBKA BHIIIOJHEHUS pabOThI;

- pedrexcus;

- IPE3EHTalUsl CAMOCTOSITEIbHON pabOTHI.

1. DoH/1 OLIECHOYHBIX CPEACTB

@®oH/1 OTICHOYHBIX CPE/ICTB MpeicTaBiieH B [Ipuioxennu 2 k pabouei mporpamme 1 BKITFOUaeT
pas3aeisl:

1. MeToabl KOHTPOJIS M OLIECHUBAHUSA Pe3yJIbTATOB 00yUeHHUs

2. lllkasna ¥ KPUTEPUHU OLIEHHBAHKS Pe3yJIbTATOB 00y4eHHS

3. OueHoYHbBIE CpPeaCTBA

3.1. Texymmii KOHTPOJIb

3.2. IIpoMexxyTouHas aTTecTalus



13.03.01 «Tenio3HepreTuKa U TEMJIOTEXHUKA)

(baxanasp)

[Tpunoxxenue 1
K paboueii mporpamme «Marepuanosenenue 1 TKM»
TemaTuvyeckuil VIaH U3yYeHUs I CHUILIMHBI «MaTepuasiosenenue 1 TKM» mo HanmpaBJ/ieHH IO MOATOTOBKH

Buasbi yueOHoii padoTsl, Dopm
= = 3 BKJIIOYasi CAMOCTOSITE/ILHYI0 Buasbl camocrosiTe/ibHOM padoThl bl
Pasnex 9 § § paboTy CTYIEHTOB, CTYIEHTOB arrecr
z o = U TPYAOEMKOCTh B Yacax anuu
T
n/n © o
KC 3amy
J | IVC | Jlad | CPC K.P. | K.II. Kp |29 3
P J1a0
Brenenne. CTpykTypa U OCHOBHBIE
1 | cBoiicTBa MaTepHAaIOB. 2 1 4
2 JlaGopaTopHas pabota 2 2 4
«MakpOoCTpYKTYPHBIN aHaJIN3
Kinaccudukanusa marepuanos.
3 Prxau P 2 3 4
Mertannuueckue MaTepuabl.
4 P 4 4
JlaGopaTopHas pabota
5 | «MexaHnueckue CBOMCTBA 2 5 2 4
METATUYECKIX MaTePUAIOB)
«BnusHME X0JI0AHOMN NIIIACTUYECKOU
6 | nedopmanuu Ha CTPYKTYpY U 6-7 4 4
CBOMCTBa METaJJIOB
JKenes3o u crutaBbI Ha €r0 OCHOBE.
7 2 8-9 4
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Jlaboparopuas pabota «BiausHue

8 | yriepona Ha CTPYKTYpY M CBOMCTBA 2
YIJIEPOJIUCTBIX CTaJICH»

9 Tepmudeckas 06paboTKa CTaH. 10 9
JlabopaTtopHas pabota «Bnusiue
TepMHUYecKoi 00pabOTKM Ha

10 | cTpykTypy M CBOMCTBa 11 2
YIJIEPOAUCTON CTaIN»

11 JlernpoBaHHBIE CTAJIH. 12 5

19 JlaGopaTtopHnas pabota 13 5
«JlerupoBaHHbBIE CTAIN
CrutaBbl Ha OCHOBE I[BETHBIX

13 | mMeTayuioB. 14-15 | 4 4
Komno3unnoHnHbie MaTepuabl.

14 16 2 4
JlabopaTtopHas paborta «CTpyKTypa

15 | u cBO¥iCTBA KOMIO3UIIMOHHBIX 17 2 8
MaTepUAIIOBY
HroroBoe 3ansTne

16 18 2

Hroro 18 18 72




[Tpunoxxenue 2
K paboueii mporpamme «Marepuanosenenue 1 TKM»

OOHJAOUNEHOYHbBIX CPEJACTBIIO JUCHUIIVIMHE

1. MeToabl KOHTPOJISI U OLIEHMBAHUSA Pe3yJIbTATOB 00y4YeHUs
I[JI?I KOHTPOJIA YCIICBACMOCTH U Ka4€CTBA OCBOCHUA AU CIHUILIINHBI HaCTOSIHIefI HpOFpaMMOfI

IIPEyCMOTPEHBI CIIEYIOIINE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIeBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalus (3K3aMeH).

2. lllkayia 1 KpUTEpPUM OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUs NPH
NPOBeICHUH MPOMEKYTOYHOM aTTecTAluH

dopma IpoOMEKYTOUHON aTTeCTallUH, IPEAYCMOTPEHHAs! Y4eOHBIM IJIAHOM: 2 CEMECTp -
JK3aMEH.

Ikana oueHUBaHUA Kpurtepun ouennBanus

BrimonHeHs! Bce BUABI yueOHON pabOTHI, TPETYCMOTPEHHBIC YI€OHBIM
miaaHoM. CTyAEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUU,
OTIMuHO HaBBIKOB TPUBEIECHHBIM B TaOJaMIAX [OKAa3aTeNsIM, OIMNEpPUpPYeT
IpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU, HaBbIKAMU, IIPUMEHSET UX B
CUTYaIUSIX MMOBBIIIEHHOH CIIOKHOCTH.

BoinonHens! Bce BUJbI y4eOHOI pabOThI, IPEAyCMOTPEHHbIE YYEOHBIM
wiaHoM. CTyOeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHHM, yMEHHUH,
HAaBBIKOB TPHUBEJECHHBIM B TaOJIMIAX [OKAa3aTeNsIM, OINEpPUpYyeT
IpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU, HaBbIKAMU, MIPUMEHSIET UX B
CUTYyalusiX OOBIYHOU CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH TOMYIIEHbBI
HE3HAYUTENbHbIE  OLIMOKM,  HETOYHOCTH, 3aTPYAHEHUA  TpuU
AQHAIUTUYECKUX OMNEpalUsiX, NepeHOoCce 3HAHUN U yMEHUW Ha HOBBIE,
HECTaH/IAPTHHIE CUTYAIIHH.

Xopomuio

BrinonHeHs! Bce BUabI yueOHOW paboThl, IPEeAYCMOTPEHHBIE YUEOHBIM
wi1aHoM. CTyIEeHT NEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB TPUBEAEHHBIM B TaOIMIax IOKa3aTessM,
VIOBIETBOPUTENBHO | JAOIYCKAIOTCS 3HAYUTENBHBIE OIIMOKH, MPOSABIACTCA HEI0CTaATOYHOCTD
3HaHUH, MO psgy TMoKazaTeneil, oOydaromuiics HCHBITHIBAET
3HAYUTEJIbHbIE 3aTPYJHEHUS HPU ONEPUPOBAHMU 3HAHMAMU TPU HX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

He BbimonHen oxuH win  Oojee BHJIOB yueOHOW  paboThl,
He ynoBIETBOPUTENBLHO | penycMoTpeHHBIX paboueil IpOrpaMMoii AMCUMIUIMHBL CTYHEHT
JIEMOHCTPUPYET HETIOJHOE COOTBETCTBUE 3HAHWM, YMEHHH, HABBIKOB
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NPUBEJCHHBIM B TaOJMUIAX MOKA3aTeNsAM, JOTMYCKAIOTCS 3HAYUTEIbHbIC
OLIMOKH, MPOSBISIETCS. OTCYTCTBUE 3HAHHIA, YMEHHI, HABBIKOB 110 PSIITY
II0OKA3aTeJIeH, CTYIEHT UCIBITBIBACT 3HAYUTEIIbHBIC 3aTPyIHEHUs IIpU
ONIEPUPOBAHHUM 3HAHUAMHM M YMEHMSAMU IIPU HX IIEPEHOCE HA HOBBIE
CUTYyAaLUH.

OneHovHble Cpeacrea

3.1. Texymwmii KOHTPOJIb

[IpomexyrouHas arrecTalusi HPOBOAUTCS B CPOKH, YCTAaHOBJIEHHBIE YTBEPKIACHHBIM
pacnycaHueM 3a4eTHO-3K3aMEHAIlMOHHOM ceccuu. Jlo JaTbl MpOBEAEHUS IMPOMEXKYTOUYHOMN
aTTecTalliu CTYAEHT JOJDKEH BBINOJHUTH BCE PalbOTHI, MPEAYyCMOTpPEHHBbIE HacTosAlled padoueit
MPOrpaMMOi AUCHUIUIMHBI.

Buj paborer* @dopMa OTUETHOCTH U TEKYILIETO KOHTPOJIS
JlaGopaTopHbie pabOTHI OdopmiieHHBIE  OTYETHI  J1a0OpaTOPHBIX  padoT,
NIPEAYCMOTPEHHBIX paboueit IPOrpaMmMon

JIMCLIUIUIMHBL C OTMETKON MPENoIaBaTeNsl «3aUTEHO,
©CJIM BBITIOJTHEHBI, O(POPMIICHBI W CIaHBI BCE pabOTHI.
[lepedenn mabopaTOpHBIX PabOT MpEACTaBICH B
nyHkTe 3.4.1 Hacrosel pabodeil mporpaMMmel.

*Ecnu cTyAeHTOM He MPONJIeH OJUH WK 00Jiee BUJIOB TEKYILEro KOHTPOJIS, MpernogaBaTesib UMEeT

MIPaBO BBICTABUTH €MY OLIEHKY «HEYJIOBJIETBOPUTEIHLHO» Ha TPOMEKYTOUHOM aTTeCTaI|H.

3.2. [IpomexxyToUuHas aTTecTalus

[IpomexxyTouHas aTTecTanus - (9K3aMeH) IPOBOJAMUTCS B (popMaTe TECTHPOBAHMSL.
PeriiaMeHT IpoOBEICHHS ATTECTALINHN:

- Trect coaepxkut 20 3amanHuid. ;

- BpeMsI Ha BBIITOJIHCHUE TECTa COCTaBJIsIeT 25 MHUH.
[TprMepbl BOIIPOCOB TeCTa MPHUBEICHBI B MIPUIIOKEHUHN 2 K paboyvel porpaMme.

IIpuMep BompocoB Tecta

1. JleexT KpUCTaIIINYECKOTO CTPOCHUS

A - BakaHCHs
B - Mexy3ennslii aToM
C - nucnoxanus
J1 - rpanuna 3epHa




15

P

2. OTHOIIEHIIE —— HAa3BIBAETCA:

Fo

F A - _HanpsoKeHIeM

B -_1poYHOCTEIO
C -_vIeIbpHBEIM COIPOTIBICHHEM

J1 - TBepIOCTEIO

Fo

3. TepaocTs 1o BprHeTio onpeaesioT ¢ IOMOIIBI0 HHASHTOpa:
A — mapuka
B — npuzmer
C — anIMa3HOII IIIPaMIIET
J1 — HamIIBHIIKA
| 4. Ha kpuBoOIl pacTsKeHIs IOIIMepa IOKA3aH METOJ OIpeIeIeHIIs:
A — mpesienia IPOYHOCTH

B — npenena TekydecT

C — Moy ynpyrocTi

I[ — IIpeeila NMponopIIIOHaJIbHOCTH

Stress

E Strain

S CprK'rypa TEXHITICCKOI'O JKejIe3a:

6. Conepranue yrieposaa B crainu Y 10:
A —-0,01%
B-0,1%
C- 1%
1 —10%
7. MakcuManbHO€e cojiepKaHue yriiepoja B CTallsX :
A- 1%
B - 2%
C- 5%
I - 10%
8. CtpykTypa, cocTosias u3 cMecH (pepputa U IIeMEHTHTA
A - ¢deppur
B - aycrenur
C - nmepnur
J - IeMeHTHUT
9. MapreHcHurT - 370 :
A - TBepAbII pacTBOP YIJIEPOJA B KEJIE3E
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B - uawncroe xene3o
C - xuMHuecKkoe COeJMHEHUE XKelle3a U yriepoja
/1 - mepechIleHHbIN TBEPABII pACTBOP YIVIEPOIA B JKEIIE3€
10. OxnaxkaeHue AeTanu Npu OTXKHUIE IIPOUCXOIUT:
A - ¢ 1neubro
B - na BO3myX€
C - B Macne
I - BBOJIE
11. byksa A B ctanu A20 o3Hay4aer:
A - comepxaHue azora
B - aBTOMaTHas cranb
C - BBICOKOKa4YeCTBEHHas CTajlh
J1 - cranb oTHOCUTCSA K rpymnie A
12. Onpenenuts MapKy CTaIH MO0 XUMUYECKOMY COCTAaBY
0,30% yrmepona, 1,0 % xpoma, 1,0% mapranma, mernee 1% OGopa:
- 40X1M1b
- 40XTb
- 40XTP
- 4XMP
13. B kauecTBEHHBIX CTANIAX COAepkKaHKUe cephl U ocdopa:
- <0.015%S, <0.015%P
- <0.025%S, <0.025%P
- [0,035% S £0,035% P
- <0.045%S, <0.045%P

14. OcHOBHO1 JIETUPYIOIINA PTIEMEHT B JIATYHSIX:
— 0JIOBO
— CBUHEI]
— KpeMHUU
— [IUHK
15. Xumunueckuii coctaB bpO®d 6,5-0,15:
- 6,5% Sn; 0,15% P ocr-Cu
— 6,5 %Cu; 0,15%P oct-Sn
— 6,5% Sn; 0,15% F ocr - Cu
— 6,5% Cu; 0,15% F oct —Sn
16. Cranb- 310 crutaB xenesa ¢ yriaepoaom, riae C ve 6omee (%):
- 08
-1
- 2
- 5
17. B BOJTOKHHUCTBIX KOMIIO3UIITMOHHBIX MaTepHagax B KadyecTBe apMUPYIOIIeH (a3bl He
HCIOJIB3YIOT:
— TIOPOIIIOK
— HUTH
— BOJIOKHA
— TIPOBOJIOKY
18. Uto siBRsieTCS YIIPOUHSIOIIUM SJIEMEHTOM B KOMITO3UTE C BOJIOKHUCTHIM HATIOJTHUTENIEM:
- MaTpHIa
- HaIOJIHUTENb
- MaTpUIla U HATIOJHUTEIb
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HenpepbiBHas coCTaBIAIONIAs KOMIIO3UTA, KOTOPAasi CBSA3BIBACT KOMIIO3UIUIO U 00pa3yeT hopmy
U3JICTIHS:

- apmarypa

- MaTpuua

- MexxQa3Has rpaHHIA

20. Toueunsie neheKThl KPUCTATUTUIECKOTO CTPOCHHS:

- BO BCEX TPEX U3MEPEHHUAX MAaJIbl

- IMEIOT HEOOJIBIINE pa3MepPhl B OJTHOM HAIlpaBJICHUH U OOJIBIINE - B ABYX JIpYrux

— MaJibl B IByX HAIlPaBJICHUSIX U BEJTUKH - B TPEThEM

- BO BCEX TPEX U3MEPEHHUAX UMEIOT BEJINKU
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