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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena s peanmmzanuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu kadeapsl [IpoekTHpoBaHUS U SKCILTyaTallud METAILTYPTHYECKUX

[IpoTtokonm oT 20 . Ne
3aB. kadenpoii A.I'. KopuyHoB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmuszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqannu Kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTaIllMd METaLTyprHYSCKIX

[IpoTrokonm oT 20 . Ne

3aB. kadenpoii A.I'. KopuyHoB




1 lesu ocBOCHUSA TUCUMIIJIMHBI (MOTYJIAA)

Henpto ocBoeHust AuCHUIUIMHBL «HOBBIE KOHCTPYKIIMOHHBIE MAaTEpHUabl» SBIACTCS
dbopMHpOBaHHE y CTYACHTOB 3HAaHUH O COBPEMEHHBIX M HOBBIX METaJUIMYECKUX U
HEMETAJUTMYECKUX KOHCTPYKIIMOHHBIX MaTepHajaxX, METOJaX WX IOJy4deHHs, 0O0paboTKu u
BO3MOJKHBIX 00JIACTSAX MPUMEHEHUS.

3ajaud AUCHUIUIMHBI — YCBOCHUE CTYICHTAMU:

- 3HaHMK 00 OCHOBHBIX TPyMIaxX COBPEMEHHBIX METAUIMUYECKHX M HEMETaUIMYECKHUX
KOHCTPYKIMOHHBIX MaTEPUAIIOB, UX CBOWMCTBA U OOJIACTH MPUMEHEHUS, OMPEACIICHUE OCHOBHBIX
XapaKTEPUCTHUK MaTEPHAIIOB;

- panMoHANTBHOTO BEIOOpa Marepuana, UCXOAs W3 (DYHKIMOHAILHOTO HAa3HAYCHUS
W3JICTINS;

- pa3paboTKa TEXHOJIOTUH OOpabOTKM MaTepUANOB C IENBI0 TMOJNyYCHHUs 3aJaHHON
CTDVKTVDBI U CBOMCTB. 00€CIICUNBAIOIITNX BEICOKHE SKCILIVATAIIMOHHBIE CBOWCTBA U3NIEITUH.

2 MecTo AMCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuaa HoBble KOHCTPYKIIMOHHBIE MaTepuaibl BXOIUT B 00S3aTENbHYIO YacTh
y4eOHOro I1aHa 00pa3oBaTeIbHON IPOTrPaMMBbI.

Jis  u3ydeHuss  OUCHUIUIMHBI  HEOOXOMuUMBbl  3HaHUS  (YMEHHMs,  BIAJCHUS),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCITUTUTUH/ TPAKTUK:

HagnexxHocTh MeTaJlITypruueckux MaluH

MonenupoBaHue B MAIIMHOCTPOCHUH

CoBpeMeHHbIe MPo06JIeMbl HAYKH U IIPOU3BOJICTBA (METAILTYPrUYECKOE MPOU3BOICTBO)

3HaHus (yMEHHUs, BIAJCHUS), IOTyUYEeHHbIC MPU U3YyYEHUH JaHHOW NUCHUIUIMHBI OyAyT
HEOOXOIUMBI JIJISl U3YUCHHSI UCIIUILTNH/TIPAKTHK:

OcHOBBI (HpU3UYECKON TEOPUHU HAIEKHOCTH TEXHUIECKUX 0OBEKTOB

[IpoexTrpoBaHKE TEXHOJIOTHYECKOTO 000y I0BaHUS

NHXUHUPUHT METAILTYPrUYECKOT0 000PYI0BaHUS

[TpoekTHbIE pacy€Thl MOKa3zaTesnel HaEKHOCTH JIETaJIed MalllH

DKcnepTh3a KOHCTPYKTOPCKOM M TEXHOJOTUYECKON TOKYMEHTALUH

CAE-cucteMbl B MallIMHOCTPOEHUH

PeBepcuBHBIN NHKUHUPUHT

[IpoMbIlIEHHBIN AU3aTH

3 Komnerenuuu o0y4aromierocsi, popMupyemMbie B pe3y1bTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHHu s

B pe3ynbTare ocBOSHMSI TUCIMITIMHBI (MO1yJ1s1) « HOBBIE KOHCTPYKLIMOHHBIE MAaTepUAIbD)
oOyyaronuics 10mHKeH 00J1a1aTh CICYIOITUMU KOMIIETEHITUSIMHU:

Kon nnaukaropa Nuankatop 10CTHKEHUSI KOMITETEHITUN

OIIK-11 CnocoGeH pa3pabaTbiBaTh METO/IbI CTAHAAPTHBIX UCIIBITAHUIM 110 ONIpEeNIeHUIO (PU3UKO-
MEXaHUYECKUX CBOICTB M TEXHOJIOTHUYECKUX IIOKa3aTesleldl MaTepualioB, HCIOJIb3YyEeMbIX B
TEXHOJIOTUYECKUX MAaIIUHAX U 000PYI0BaHUH;

OIIK-11.1 [IpumMeHsieT cTaHAapTHBIE METOJIbl MCIIBITAHUM 1O ONpeneneHuio (hru3nKo-
MEXaHMYECKUX CBOMCTB 1 TEXHOJOTUYECKHUX OKa3aTesel MaTepraioB

OIIK-11.2 Pa3pabaTbIiBaeT HOBBIE METObI HCIIBLITAHUI




4. CTpyKTypa, 00HEM U COepKaAHNE TUCHUILUIUHBI (MOTYJIs1)
OO0miast Tpy10€MKOCTh AMCIUIUIMHBI COCTaBiAeT 3 3aueTHhIX eaunuil 108 akaa. yaco, B TOM
YHClIe:
— KOHTaKTHasi paboTa — 37 akaJl. 4acoB:
—aynuTopHas — 36 akajl. 4acoB;
— BHeayIUuTOpHas — | akaj. 4acos;
— caMocTosTeNNbHAas paboTa — 71 akaj. 4acoB;
— B (JOpMe MpaKTHUECKOM MoAroToBKU — () akas. yac;

dDopMa arrecTaluu - 3a4cT

AynutopHast 3 =
o | KoHTakTHas pabota E 3 dopma TeKyIero
Pa3nen/ Tema S (B axan. wacax) g E‘ Bz . KOHTPOIIA Kon
g 8 © | camocrosTensHOl | ycneBaeMocTH U
JIACIMTUTAHBI 5 E s . | xoMmnereHuuu
@) g & paboThI TIPOMEKYTOUHON
Tlex mab. | mpaxT. =g aTTecTaluu
| 3amn. 3aH. | U &
1. Homrele MmaTepuansl B
MAaIIHHOCTPOSHHE
1.1 Beenenue. 2 OIIK-11.1
1.2 CoBpeMeHHbIE 4 4 17.1 OIIK-11.1,
BBICOKOIIPOYHBIC CTAJIH. i OIIK-11.2
1.3 Kommozummonasie 4 4 18 OIK-11.1
MaTepHabl
1.4 HanoctpykrypHbIC !
' PyKIyp 4 4 16 OIK-11.1

MaTepHaIbl
1.5 DyHKIMOHAJIEHBIE 4 6 16 OMK-11.1
TIOPOIIKOBBIE MaTEPHAIbI
1.6 ArtecTtamnus OIIK-11.1
Wroro no pazgeny 18 18 71
Uroro 3a cemectp 18 18 67,1 3a4éT
Hroro no gucuuininge 18 18 71 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B mponecce npenomaBanus aucuMIUIMHBL «HOBBIE KOHCTPYKUMOHHBIE MaTEpHUAIbD)
UCIIOJIB3YIOTCS TPAJAUIIHOHHAS U MOIYIbHO-KOMITETEHTHOCTHAS TEXHOJIOTHH.

[lepeqaua HEOOXOIUMBIX TEOPETUYECKUX 3HAHMW H (QOpPMHUpPOBAHME OCHOBHBIX
npejacTaBieHud 1Mo Kypcy «HOBBIE KOHCTPYKIIMOHHBIE MAaTE€PHUAbl» MPOMCXOAUT C
HUCIIOJIB30BAHUEM MYHBTHMCHHﬁHOFO OGOpy,IIOBaHI/ISI (KOMHBIOTep, HHTCPAKTUBHAA JOCKaA,
POEKTOP, TOKYMEHT-Kamepa).

B X04e 3aHSTUN mnpeamnojgaracTcda UCIoJIb30BaHNC KOMITIJIICKCA MHHOBAIITMOHHBIX MCTOAOB
AKTMBHOTO W WHTEPAKTUBHOIO OOYUYCHHs MAarvCTPaHTOB, BKJIIOYAIOIINX PabOTy B KOMaHJE,
metonel IT, omepekaronryro caMOCTOSITENbHYI0 PadOTy, IBPUCTHUECKYIO Oecemy, y4eOHYIO
JTUCKyccuio. Iyt caMOCTOSITEIbHOTO M3YYEHHsI CTY/IECHTaM 3apaHee BbIIACTCS TEOPETHUYCCKUI
marepuasl. CaMocTosTeNbHas padoTa CTY/ICHTOB HalpaBlicHa Ha 3aKPEIICHUE TEOPETHYECKOTO
Marepuaia, H3J0XKEHHOro TMperojaBareieM, Ha HOpopabOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITEJIbHOE H3Y4Y€HHE, Ha IOATOTOBKY K JIaDOpaTOPHBIM 3aHATUSAM, IOATOTOBKY K
KOHTPOJIbHBIM paboTaM, MOATOTOBKY K caade 3adera. AyIUTOpHAs CaMOCTOsTeNbHas pabora
CTYZICHTOB OCYIIECTBIIICTCS O]l KOHTPOJIEM IPEIMOAaBaTelisi B BUJC PELICHUS MMOCTaBICHHBIX
nepes CTyJICHTOM TBOPYCCKHMX 3aad. BHeayauTOpHas CaMOCTOsATEIbHas paboTa CTyICHTOB
OCYILECTBIIACTCST B BHJAE paboThl ¢ on-line Kypcamu, MHTepHET-pecypcaMu, OTKPBITHIMU
UCTOYHMKAMHU HAYYIHOW M TEXHUYECKON HHPOPMAIIHH.

B kauectBe OLCHOYHLIX CPCACTB HAa NPOTAKCHHUUN CEMCCTPA UCITOJIB3YIOTCA KOHTPOJIbHBIC
paboThl 00YUAOIIETOCs, MHIUBH/ Ty aTbHBIC 3aaHUSI.

6 YueOHO-MeTOOMYeCKOE 0O0ecTieueHue CAMOCTOSITeIbHOM padoThl 00y4arouXcs
[IpencraBieHo B IpuIOKeHUN 1.

7 OueHo4YHBIE CPEACTBA 151 MPOBEIEHUS MPOMEKYTOUHON aTTeCTAIIMI
[TpencTaBneHbl B NPUIIOKEHHN 2.

8 YueOHo-MeTOAMYecKOe M MHGOPMAIIMOHHOE 00ecneyeHue JUCITUNTIMHBI (MO1YJIs1)

a) OcHOBHas JIUTEepaTypa:

1. KoMno3unmoHHbIe MaTepUabl, HCIIOJIb3YEMbIE B TPOU3BOJICTBE OYMa)KHOM YITAKOBKH :
yuebHoe mocobue / O. A. Mumypuna, 3. P. Mymnuna, JI. I'. Konsna u np. ; MI'TY. -
Marnutoropck : MI'TVY, 2016. - 1 snextpos. ont. auck (CD-ROM). - 3ari. ¢ Tutys. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2531.pdf&show=dcatalogues/1/113
0333/2531.pdf&view=true

(mara oOpamenus: 23.10.2020). - MakpooObekT. - TekcT : 37IeKTpoHHBINA. - CBeneHus
noctynssl Takke Ha CD-ROM

2. Hexpacosa, C. A. KOHCTpYKIIMOHHBIE MAaT€PUAJIBI C UCITOI30BAHUEM MTPOMBIIIICHHBIX
0Tx0710B : yuebHoe nocodue / C. A. Hekpacosa, JI. . Xamunynuna ; MI'TY. - MarHuToropcek :
MI'TY, 2016. - 1 saektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=2524.pdf&show=dcatalogues/1/113
0323/2524.pdf&view=true

(mata obpamenus: 23.10.2020). - MakpooObeKT. - TeKcT : ayeKTpoHHbIH. - CBeneHus
noctviHel Takxke Ha CD-ROM.

0) lomotHuTeEIBHAS TUTEpaTypa:

1. Yykun M.B., Konmera H.B., E¢umosa 10.10., Emaneesa /I.I'., bapsimaukos M.IL.,
[TonskoBa M.A. CrpykTypa U CBOWCTBAa HAHOCTPYKTYPUPOBAHHBIX  YIJIEPOAMCTBIX
KOHCTPYKLHMOHHBIX cTanel: yued. mocodue. Maruuroropek: M3a-80 MarHuToropck. roc. TexH.
yH-TauM. I".1. Hocoga, 2011. 112 c.

2. 3arupos, H. H. TexHosornyeckre OCHOBBI OJTYYEHHUS] MATEPHUAJIOB U U3ICIIUN U3



CBIITYYHX CTPYKKOBBIX OTXOOB MEJIU U €€ CIUIABOB MeToAaMu 00paboTKu

nasnenueM/3aruposH.H., JlorunoBlO.H. - Kpacnosip.: COVY, 2015. - 171 c.: ISBN 978-5-
7638-3221-1. - Tekcer : anekrponnslit. - URL: https://znanium.com/catalog/document?id=56702

3. HukudopoBa, D. M. OUHKOXMUMHS KEPAMHYECKUX, KOMIIO3MIIMOHHBIX U
HaHOMaTepHuasioB: YuebHoe nmocobue / Hukudoposa 3.M., Epomacos P.I"., [llumanckwuii A.®D. -
Kpacnosip.:COVY, 2016. - 156 c.: ISBN 978-5-7638-3577-9. - Tekcr : snexktponnsiid. - URL:
https://znanium.com/catalog/document?id=320945

4. KanutoHoB, A. M. ®U3MKO-MEXaHUYECKHE CBOMCTBA KOMIIO3ULIMOHHBIX MaTEPUAJIOB.
Yupyrue cBoiictBa [ DneKTpoHHBIN pecypc] : MmoHorpadus / A. M. Kanuronos, B. E. PenpkuH. -
Kpacnosipck: Cub6. dpenep. ya-1,2013.-532 c. - ISBN 978-5-7638-2750-7. - TekcT : 371€KTPOHHBIH.
- URL: https://znanium.com/catalog/document?id=156639

5. Croponybuesa, T. H. Mcnionb3oBanue ApeBECHBIX OTXO0B U MECTHOT'O TEXHOT€HHOTO
CBIPbsi B cocTaBax Kommo3uToB: Monorpadus / CropoxyoueBa T.H., AxcomutHbiii A.A. -
Boponex:BI'JITY um. I.®. Mopososa, 2016. - 196 c.: ISBN 978-5-7994-0752-0. - Tekcr :
anekTpoHHBIN. - URL: https://znanium.com/catalog/document?id=78265

6. Kysuenos, Bb.H. Ilepepaborka nurHuHa B IEHHbIE XUMHUYECKHE MPOAYKTHI H
HaHomopucTeie MaTepuansl : MmoHorpadus / b.H. Kysnenos. - KpacHospck : Cub. denep. yH-T,
2018. - 152 c¢. - ISBN 978-5-7638-3815-2. - Tekct : osnekrponnsii. - URL:
https://znanium.com/catalog/document?id=342054

7. by3nuk, B. H. MeramnonoiaumepHble HaHOKOMIIO3UTHI (IIOJyY€HUE, CBOMCTBA,
npumeHenue) : moHorpadus / B. M. bysnuk, B. M. ®omun, A. Il. AnxumoB [u np.]. -
Hoocubupck : CO PAH, 2005. - 260 c. - ISBN 5-7692-0735-3. - Tekcr : anektpoHHsIii. - URL:
https://znanium.com/catalog/document?id=78817

8. MexaHOaKTHBALMsI OKCUIHBIX U CIIOUCTBIX MAaTEPUAIIOB: KOJUIEKTUBHAS MOHOTpadus /
B. . HoBoxxoHos, I1. B. ITonsikos, T. P. 'mnsmanimaa [u ap.]. - KpacHosipek : Cud. denep. yH-T,
2015. - 164 cISBN 978-5-7638-3219-8. - Tekcr : osnekrtponssii. - URL:
https://znanium.com/catalog/document?i1d=44206

9. BricokonpouHble cTanu A TpyO OOJIBLIOro AMaMeTpa M METOJIbl UX HCHBITAaHUH :
yueOHoe nocobue / B. M. Canranuk, J[. H. Yukumes, E. b. [Toxxunaesa, FO. A. Tloxunaes; MI'TY.
- Maruautoropck : MI'TY, 2016. - 1 sanexrpon. ont. auck (CD-ROM). - 3arin. ¢ TuTy. SKkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=2675.pdf&show=dcatalogues/1/113
1452/2675.pdf&view

(mata obpamenus: 04.10.2019). - MakpooObekT. - TekcT : 37IeKTpoHHBINA. - CBeneHus
noctymnHbl Takke Ha CD-ROM.

10. XKyxos, B. A. KoncrpykTuBHasi Ipo4HOCTh. KOHCTPYKIIMOHHBIE CTaU U CIUIABHI :
yueOHoe mocobue / B. A. XKykoB. — Mocksa : UHOPA-M, 2021. — 264 c. — (Bsiciiee
obpazoBanue: Maructparypa). - ISBN 978-5-16-012956-3. - Tekcr : snmektponnsbrii. - URL:
https://znanium.com/catalog/document?id=362122

11. CrrermanbHbIE CTaNM U CIUIaBel: YueOHoe mocooue / KoBanesa A.A., Jlonatnna E.C.,
Annkuna B.M. - Kpacnosp.:CDY, 2016. - 232 c.: ISBN 978-5-7638-3470-3. - Tekcr :
anekTpoHHbId. - URL: https://znanium.com/catalog/document?1d=328572

B) MeToanyeckne yKazaHus:

1. U3yueHne MHUKPOCTPYKTYpbI CTaJld U YyryHa B HEPAaBHOBECHOM COCTOSIHMM: MeTos.
yka3. / Komea H.B., Epumosa 10.10., Uykun B.B. Maruuroropck: I'OY BIIO «MI'TY», 2009.
12 c.

2. U3mepenue tBepaoctu: Meton. yka3z. / Mycraguna B.I'., llyoun W.I"., lllybuna M.B.
Maruurtoropck: 'OY BIIO «MI'TVY», 2010. 19 c.



3. UcnipiTanus Ha yaapHYO BA3KOCTh: MeToa. ykas. / Mycraduna B.I'. Marautoropck: 'OY BITO
«MI'TY»,2009. 13 c.

4. 3y4yenue ycTpoiicTBa U MPUHIUIIOB paOOTHI PACTPOBOIO AJIEKTPOHHOI'O MUKPOCKOIIA!
Meron. yka3. / Edumona 10.1O., IlomskoBa M.A., BbapeimaukoB M.IL., Kommesa H.B.
Marunurtoropck: M3a-Bo Maruutoropck. roc. Texs. yH-ta um. I.1. Hocosa, 2011. 6 c.

5. KonudecTBeHHBIN aHANW3 JOJNHM BS3KOW COCTaBISIOIMIEH u3nmoma: Meton. ykas. /
Huxurenko O.A., Ebumosa 10.10., Konmera H.B. Marautoropck: M3n-Bo MarHuToropck. roc.
TexH. yH-Ta uM. .. HocoBa, 2013.9 c.

6. M3yuenue ycTpoiicTBa M NPUHLUIIOB pabOTHl cTepeoMuKpockomna: Meroa. ykas. /
Hukurenko O.A., E¢umosa 10.10., Kommesa H.B. Maruutoropck: M3a-B0 MarHutoropck. roc.
TexH. yH-Ta uM. ['.11. HocoBa, 2013. 10 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpok neiicTBUs JIULEH3UH
MS Office 2007 Ne 135 oT GecepoHo
Professional 17.09.2007
771p CBOOOIHO 0eccpouHO
DJIEKTPOHHBIE
IUTAKATHI 10 K-278-11 oT GeccpodHo
UCLUIUINHE 15.07.2011
"MatepuanoBeneHue"

ONEKTPOHHBIE

TUTaKaTBI TI0

AUCIHIUTHHE K-278-11 or 6eccpouHo
"TexHomorust 15.07.2011 p
KOHCTPYKIIMOHHBIX

MaTepuanoB”

ONEeKTPOHHBIE

}"IJ'IaKaTBI MOKYPCY |k 997-12 or

TexHomorust 11.09.2012 0eccpovHO
KOHCTPYKIIMOHHBIX
MaTepuaioB”

ACKOH Kommnac J1-1082-22 oT Geccpouno
v21-22 01.12.2022
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika
Poccniickas Tocynapersentas https://www.rsl.ru/ru/4readers/catalogues/
oubimoteka. Karajgoru
1?;??{?331{?; }%)Oeccg/;);m OubmoTCKH https://magtu.informsystema.ru/Marc.html?locale=ru
DdenepanbHOE rOCyJJapCTBEHHOE
oropketHOE yupexaenue «Denepanbupiii|URL: http://wwwl fips.ru/
UHCTUTYT IPOMBIIIITICHHON
Nudopmannonnas cucrema - Exaunoe URL: http://window.edu.ru/
OKHO JIocTynma K HMHGOPMAMOHHLIM ' ' T




[Touckonas cucrema Akanemust Google (Google Scholar)[URL: https://scholar.google.ru/

Hammonansnas HH(DOPMAITMOHHO-aHATUTUYECKAS URL-

cucrema — PoCcCHiICKHIT MHIEKC HAYYHOTO LIUTUPOBAHUS h L. . )
ttps://elibrary.ru/project risc.as

(PHUHII) p ry.ru/project p

9 MaTepuajbHO-TeXHHUYECKOe o0ecneueHne JTUCIUIIINHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

VYuebHas ayuTopus A7 IPOBEACHNUS JIaOOpaTOpHBIX 3aHATHI «Jlaboparopus [IpokaTku
Y BOJIOUEHHS» OCHAIIIEHA JJAOOPaTOPHBIM 000pYI0BAHUEM:

- ITpubop nns u3Mepenus TeKyuecT nopoikos. Bomomomerp. HaGop cut miist cutoBoro
a”anu3a. O0opyioBaHueE U1 CUTOBOrO aHainu3a. MUKpOCKON MHCTpyMeHTallbHbIN. [Ipecc-popma
JUIs TIPECCOBAHMs MOPOIIKOB. MepHTenbHbII MHCTpyMeHT. HabGop pa3HOBecoB. MamimHel
YHHMBEpCaJIbHbIE UCIIBITATEIbHBIC HA PACTSHKEHUE, CIKATHE, CKPYUUBaHHE.

- CHIeMaIn3UPOBAaHHON MeOebIo.

2. YyeOHas ay IuTOpHUS IS IPOBEIEHUS IPAKTUYECKUX 3aHATHH OCHAIlleHA:

- TEXHUYECKHMMHU CPEICTBAMU OOYUYCHHS, CIY)KalIUMH JUIS MPEICTABICHHUS Y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUM: MYJBTUMEIUNHBIMM CpEJICTBA XpAaHEHMs, Iepefadu U
npecTaBiIeHUs Y1eOHOH HH(pOpMAIIHH;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YueOHas aynuTopus AJi IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYILErO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTEPHOH TexHUKOi ¢ makerom MS Office, ¢ moakmoueHnem k cetu « THTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CIIeLUAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 115t CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITbIOTEpHOH TexHUKoIl ¢ makerom MS Office, ¢ noaxmouenuem k cetu «MHTepHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYI0 CPEly YHUBEPCUTETA;

- CTIELUAIN3UPOBAHHON MEOETIBIO.

5. Tlomemenue minsg XpaHeHHsT W NPOPUIAKTHYECKOTO OOCITyXMBaHUA y4eOHOTO
000py/10BaHHUs OCHALIIEHO:

- CHIeMaIM3UPOBAHHON MeOEIbIO: CTeIIaKaMHt JJIs XpaHEHHsI yueOHOTro 000py10BaHUS;

-MHCTPYMEHTaMH JJIs1 pEMOHTa y4eOHOro 000pyA0BaHMS;

- mkadaMu Uil XpaHEHUs] y4eOHO-METOINYECKON JOKYMEHTAIIMY U MaTEpPUAJIOB.



[Tpunoxenue 1

6 YueOHO-MeTOoAuYeCKOe o0ecneyeHne caMOCTOATEIbHOI PadoThI 00y4aloIMXCs

KonTponbhas pabota BeicokonpouHble cTaau s MalllMHOCTPOCHHUS.
1. B yem cocTouT HEOOXOIMMOCTh CO3/IaHUS HOBBIX MAPOK CTAJU JIJIsi aBTOMOOMIIECTPOSHUS?

2. OxapakTepu3yiiTe IPUMEHUMOCTh METAJUIMYECKHUX MAaTepHalIOB B COBPEMEHHOM aBTOMOOMIIE.
3. Kakyto moiro 3aHMMaeT Bec Ky30Ba B 001el Macce COBPEMEHHOTO aBTOMOOMIIS?
4. Kakue ctanu NpUMEHSI0TCA [IPU U3TOTOBIIEHUU JieTanel kopiyca aTomoousis AUDI?

5. Kakue cranu npuMeHs0TCs IpU U3roTOBIEHUHM JeTaiiel kopiyca apTomoounss HUNDAI
SONATA?

6. Knnaccudukarus craieit st Kopiryca aBTOMOOMIIS 110 CTSTICHH OCBOCHUS.

7. Koria Ha peIHKE METAUIONPOIYKIIMYA HAYAJIU TOSBISATHCS HOBBIE CTAJIN JIJIS
aBTOMOOMIJIECTPOCHUS?

8. OcHOBHEIC IIPOU3BOAUTCIIN CTAJIBHOT'O IIpOKaTa JJIsd aBTOMO6I/IHeCTp06HI/IH
9. Kakne MexaHHYECKHE CBOMCTBA CTaJIeH HOPMHUDPYIOTCA B CTAaHAAPTAX PA3JITUIHBIX CTpaH?

10. B yem COCTOHT CYIIHOCTh TEXHOJIOTHIECKOTO MPOIECCca MPON3BOICTBA CTANICH JIIIst
ABTOMOOMIJIECTPOCHUS?

11. B yeM 3akiro4aroTcs CXOACTBA U Pa3INUUsl OCHOBHBIX TEXHOJOTHYECKHUX [TapaMeTPOB
npousBojcTsa [F-ctanu, ctanu ¢ BH-a¢pdexrom, HSLA-ctanu u DP-cranu?

12. Kakum 00pa3zomM XMMUYECKHI COCTaB ONpeneisieT ypoBeHb cBoiicTB DP-cranu?
13. Kakue geranu aBToMoOuIst mpousBosaTcs u3 DP-cranu?

14. Kakue geranu aBToMo0uis mpousBojsatcs u3 FB-cranu?

15. Kakue nerupyroiue 31eMeHTHI BXOAAT B coctaB CP-ctanmn?

16. B ueM cocToaT 0COOCHHOCTH MTPOU3BOICTBA MYJIBTH(A3HBIX CTAJICH?

17. Kakue geranu aBToMoouist mpousBozsatcs u3 DP-, CP- 1 MapTeHCUTHBIX cTasnei?
18. B uem 3akimouarotes ocodenHoctu TRIP-craneii?

19. Kak pacumdpossiBaetcst «[THIT»?

20. B uem 3axmouatorcsa ocodeHHoctu Fortiform-cranu npoussoactsa ArcelorMittal?
21. B yeM 3akiro4aeTcsi yHUKaJIbHOCTh BhICOKOMapranuoBucThix craueil (TWIP-craneit)?
22. KakoBbI NEPCHIEKTUBBI TPOMBIILICHHOTO TTpon3BoacTBa TWIP-cranei?

23. KakoBbI TexHOJOTHYECKHEe 0coOeHHOCTH TTpousBoacTBa TWIP-craneit?



24. KakuMu yHUKQJIBHBIMU CBOMcTBaMu oOstamaetr HSD-crans?

25. KakoBbI epcrieKTUBBI MPUMEHEHHST HaHOCTPYKTypHupoBaHHbIX ctasieid NANOHiten, TPN,
ATOS u XPF?

26. Kakum 06pazom GpopMUPYIOTCSI CBOMCTBA B HAHOCTPYKTYpHUPOBaHHBIX cTajsix? KakoBa ux
TEepMHUECKas IPOYHOCTh U CITy)KEOHBIE XapaKTEPUCTUKHU?

27. KakoBbl 0COOCHHOCTH MPOU3BOJICTBA CTAJICH /JIs TOpsYeH ITaMIIOBKH?
28. Kakue (hakTopsl ONpeaensioT (I BIUSIOT) CBOMCTBA CTAJCH NI TOpsSUeH IMITaMIOBKU?

29. Kakue cnenuagbHbIe XapaKTEPUCTHKHU MIPUMEHSIOTCS ISl OIPEACTICHHUS CBOWCTB
BBICOKOIIPOYHBIX CTaJIEH?

30. C kako# 1memnpio onpeaensercs KodQQHUIMEHT pa3aadd OTBEPCTHs?

31. Kakue maTepuanibl TpEeThEro NOKOJIEHUS SIBISIFOTCS MIEPCIEKTUBHBIMU B
aBTOMOOMIIECTPOCHUN?

ColecenoBaHue.
Tema Ne 1. OTiinuuTenbHble IPU3HAKU KOMITO3ULIUOHHBIX MAaTEPUAJIOB.

Tema Ne 2. CpaBHI/ITL CYHICCTBYIOIIUC TOUKHU 3PpCHUA HA TCMY «HanotexHonorum —
3aKOHOMepHBII71 OTall pa3BUTUS TEXHUKU U TEXHOJIOTHID.



[Tpunoxenue 2

7 OueHO4YHbIE CPEICTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAllUN
a) [lnanupyemble pe3yJbTAThI 00yUEeHUS U OLEHOYHbIE CPEACTBA ISl POBEAEHUS NMPOMEKYTOYHOM aTTeCTAlUM:

Kon

HHAWKaTopa

[Tnanupyemble pe3yabTaThl 00ydeHUs

O1neHOYHbBIC CPEACTBA

OIIK-11: CniocoGeH pa3pabaTbiBaTh METObI CTAHAAPTHBIX UCIIBITAHUNA MO ONPEIEICHUI0 (PU3UKO-MEXaHUYECKUX CBOMCTB U TEXHOJIOTHUYECKHX
MoKa3aresei MaTepuaoB, UCIOJIb3YEeMbIX B TEXHOJIOTMYECKUX MAITHHAX U 000pyI0BaHUU

OIIK-11.1

[TpuMeHsieT cTaHIapPTHBIC METO/IbI HCITBITAHHI
TI0 OTIPEIEICHUIO (PU3UKO-MEXAaHUIECKUX
CBOMCTB U TEXHOJIOTHYECKHUX MOKa3aTesen
MaTepHaJloB

Hepeuenb meopemuuecKux 60npocoe K sauemy.

1. YeM 4YyryHel OTIMYAIOTCS OT cTane? Jly1 M3roTOBIEHHs KAKUX AeTajeu
HCIIOJB3YIOTCS BBICOKOIIPOUYHBIE YyT'YHBI

UYro coboif mpenacTapnseT kiaccudukanus cranei?

Uro Takoe OpoH3a U JaTyHb?

JU1g N3roTOBIEHUS KAaKUX JIE€TaJIel NCIIOJIb3YIOTCS TUTAHOBBIE CIIJIaBbl?

Uto npeAcTaBisioT OMMETaUIbl ¥ I KaKUX 1€ OHU UCTIONB3YIOTCS?

UYTo npencTaBisOT CTaIl ¢ 0COOBIMU CBOWCTBAMH?

. Uro Takoe CBEpXIPOBOAUMOCTb M TI/I€ HCIOJB3YIOTCA CBEPXIPOBOIALINE
MaTepuabl?

8. UTro Takoe MarHUTOCTPUKIMS W TJ€ HWCHOJB3YIOTCS MaTepuaibl Co
CIEIMaIbHBIMM MarHUTHBIMU CBOWCTBaMU?

9. Kakue BHIIbI KEPAMUKH UCIIOIB3YIOTCS B IPOMBIIIIEHHOCTH ?

10. Kaxoit maTepuall Ha3bIBa€TCSsI KOMIO3ULIMOHHBIM?

11. YTto mpenacTaBisiOT IUCIEPCHO-YIIPOUYHEHHBIE, BOJIOKHHUCTBIE M CIOWCTBIE
KOMITO3ULIMOHHBIE MaTEpUAJIbI?

12. Kakue MaTepuasbl OTHOCST K HAHOCTPYKTYPHBIM?

13. KakoBbI METO/IbI IOJTYUYEHHUS] HAHOCTPYKTYPHBIX MaTepuaioB?

No AW




Kon

WHJIUKaTopa

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeCTBa

14. YUto 0603Ha4YaET TEPMUH «ITOTUMEPBI»?

15. Yro Takoe miacTMacchl, U U3 KAKUX OCHOBHBIX KOMIIOHEHTOB OHHU COCTOSIT?
16. Kakumu cBoiicTBaMu 00JIaar0T IIIaCTMACChI?

17. B yem npenmyniecTBa METOA0OB IMOPOLIKOBOW METAJUTYPIHU?

18. KakoBa TeXHOJOTHUs MOJyYSHUS U3ICTUN U3 MOPOUTKOBBIX MaTepUaaoB?

19. Jlngd W3roToBICHHUS KaKuUX JeTaled MNPUMEHSIOT aHTU(OPUKLIHNOHHBIE
MIOPOIIKOBbIE MaT€pUAJIbI?

20. KaxkoBa o6nacTs UCHIOIB30BaHUS (PUKIIMOHHBIX TOPOIIKOBBIX MaTepUaIoB?
21. KaxoBbl CBOICTBa U I'/I€ UCIIOJIB3YIOTCS BHICOKOIIOPUCTHIE MTOPOIIKOBBIE
Marepuabl?

22. Onwumute TpeOOBaHUS, MPENBSIBIIEMbIE K MaTepraiaM, B 3aBUCIMOCTH OT
YCIIOBHUM 3KCIUTyaTalluy U3/eIus.

23. Onumute TpeOOBaHUS, MPEABABISEMbIE K POJIMKAM TPAaHCMHUCCHI B LeXax
IIPOKATHOTO IPOU3BOJICTBA CTAJIH.

24. W3 xakux MaTepuaoB U3rOTaBIUBAIOTCS KOBILIN 3KCKaBaTOPOB?

25. IlpuBeagute TiepedyeHb CBOMCTB, TPEABSIBIAEMBIX K  MaTepualaM,
MIPUMEHSIEMBIM JJIs1 IPOU3BOJICTBA BHICOKOIIPOUYHOTO KPETekKa.

26. [aiite o00OCHOBaHHE WCIIOJNB30BAaHMUSI CTaMM 75 Jig TPOU3BOJICTBA
METaJIJIOKOpAA.

27. Kakue TpeOOBaHUS TPEABABISAIOTCS K JKECTH, MHCIOIb3yeMOH s
KOHCEPBUPOBAHUS TOMAaTHOM MacThl?

28. Kakue Marepuanbl HUCIONb3YIOTCS AJI 3aTOYKU HOXKEH, NMpeaHa3HaYE€HHBIX
JUTSL pE3KH ropsiYeKaTaHoO! cTamu?

29. VYcraHOBHTE M3JIENHUs, KOTOPBIE 1[e1ecO00pa3HO U3rOTaBIMBATh U3 TBEPIBIX
crutaBoB Tuna BK s Mmerannoo6paboTku pezanuem.

30. Kakume cramum HCHONB3YIOTCA s M3TOTOBJIEHUS  IOAIIUIIHUKOB,
KOHTaKTUPYIOIIUX C arPECCUBHBIMU CpeIaMu?

31. Kakue craiu W CIUIaBbl OTHOCSTCA K BBICOKONMPOUYHBIM?  Onuimure
MIPUMEHEHHE BBICOKOMPOYHBIX CTajel Ui IITaMIIOB, NPUMEHSIEMbIX s




Kon

WHJIUKaTopa

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeCTBa

W3TOTOBJICHHSI KOHCEPBHBIX KPBIIIEK M OaHOK.

32. OnuimuTe NpeuMyIecTBa IPUMEHEHUS CPEeIHEYTIIEPOAUCTHIX JIETHPOBAHHBIX
KOHCTPYKLIMOHHBIX CTaJI€l BMECTO HEJIETMPOBAHHBIX /7Sl I€Tae HaCOCOB.

33. Kak noapa3aenstoTcsi MaTepualibl 0 KOPPO3MOHHOM CTOMKOCTH?

34. Kakue cruiaBbl IPUMEHSIOTCS JUISl U3TOTOBJIEHUS TOCTOSIHHBIX MAarHUTOB?

35. Onumute 3¢ (HEeKTUBHOCTD UCIIOJIb30BaHMS ATFOMUHUEBOM (DOJIBIH.

36. Kakue orpanuueHusi UMeET IPUMEHEHUE JTaTyHU?

37.B kakux y3j7ax YCTAaHOBOK IIOMOJILHOTO O0OOpYIOBaHHS HCHOJBb3YHOTCS
6a00uTHI?

38. OnuimuTe TepMOMEXaHWYECKHE CBOMcTBa  aMOpP(HBIX  MOJIMMEPHbIX
MaTepUajIoB.

39. OnuiuTe NpUMepsl PaMOHAIBHOTO IPUMEHEHHS, OPraHUYECKOro CTEKIIA.
40. PaccmoTtpute 0c00€HHOCTH (PU3UYECKUX CBOMCTB MOJIMMEPOB M BO3MOKHOCTH
UX MPUMEHEHMS JUIs CHUKEHMS [IIyMa arperaros.

41. Ilpoananu3upyiiTe NpeuMyIIecTBa HCIOJb30BAHUS KPEMHUHOPraHMYECKUX
CTEKJIO-TEKCTOJIMTOB B KAYeCTBE aHTU(PUKLIMOHHBIX BKJIA/IbIIIEH B y3JIbl TPEHUS
TEXHOJIOTMYECKUX JINHUH.

42. PaccMOTpHUTE HCIIOJIB30BAHUE NEHOIIACTOB Ul TEIUIO- M 3ByKOM3OJIALUH,
TaK)Ke JJIs1 IPEJOXPAHEHUS OT UCIIAPEHUS OTKPBITBIX EMKOCTEH.

43. IlpuBenuTe CpaBHUTENbHBIN aHAIN3 CBOMCTB CTEKJIA U CUTAJUIOB.

44. Kakue  mapaMeTpbl  y4YUTBHIBAIOTCSI IpU  OLEHKe  3(pPexTuBHOCTU
HCII0JIb30BAaHUSI HOBBIX MaT€pHAJIOB?

45. 3a cuer Kakux (PaKTOPOB U3MEHSIETCS MTPOU3BOIUTEILHOCTD arperaToB Mpu
IIPUMEHEHUH HOBBIX MaTepuaioB?

OIIK-11.2

Pa3zpabarpiBaeT HOBbIE METOIbI UCTIBITAHHIA

Teopueckue 3a0anus:




Kon

WHJIUKaTopa

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeCTBa

1. TBopueckoe 3ananue Ne 1. Beioop Mapku cTanu i Uu3ienus,
OKCINTYaTUPYIOHICTrOoCA B CIIOJKHOHAI'PYKCHHBIX YCIIOBUAX.

2. TBopueckoe 3amanne Ne 2. BeiOop Bia HaHOMaTepUasia/HaHOCTPYKTYPHI €
3aJJaHHBIM YPOBHEM CBOMCTB.

HpI/I BBIIIOJIHCHHUH TBOPYCCKUX 3aﬂaHHﬁ 06yanOIHHﬁCH JOJI2KCH I10Ka3aThb
3HaHUA/ YMCHU:

- (hopMyIHMpOBKa OCHOBHOTO Ha3HAUCHHUS pa3padaThiBaeMOro 00bEeKTa, ero
TEXHUYECKHE XapaKTePUCTUKHU, I0KA3aTENIN KaueCTBa U TEXHUKO-3KOHOMUYECKHE
TpeOOBaHMS;

- C60p HUCXOAHBIX JAaHHBIX IS BBIIIOJIHCHUA 3alaHUA U IPOBCACHUA
HeO6XOI[I/IMBIX pacycToB;,

- IPUHLIUIIBI Pa3pabOTKH MEPCIIEKTUBHBIX KOHCTPYKIMH n3aenuii, Beioopa
MaTepHalioB B COOTBETCTBUU C YCIOBUSMHU HKCIUTyaTallUM U BHEIIHUMHU
BO3/ICHCTBYIOIUMH (DAKTOpaMH;

- Knaccmbmcaum{ TEXHOJIOTHYCCKHUX KOMIIJICKCOB, MalllMH 1 MCXaHNU3MOB,
NPUMCHACMBIX ITPU ITPOU3BOACTBC 00BEKTa B COOTBETCTBHH C 3aJaHUCM;

- aHaJIN3 TCXHOJOTHUYCCKUX JOKYMCHTOB (MapIJ_Ip}ITHLIe, 9CKHU3HBIC,
KOMIIJICKTOBOYHBIC KapPThl, OIICPALIMOHHLIC KAPThI, TCXHOJOTHUYCCKUC KAPTHI 110
BUaaM pa60T N TEXHOJIOTHUYCCKUC I/IHCprKHI/II/I);
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WHJIUKaTopa

[Tnaaupyemblie pe3yabTaThl O0yUeHUs

OneHouHble CpeCTBa

- QaHaJIN3 TEXHOJIOTHYECKOTO IPOIIECCa, ONPEAEIAIONIEro CiIy)KeOHOe Ha3HauCHUE
MIPOEKTHUPYEMOTO 0OBEKTa;

- pa3pa60TKa MPUHIUITHAIIBHBIX CXEM, 9CKU3HBIX ITPOCKTOB O60pyIIOBaHI/I$[ u
TEXHOJIOTHYCCKOM OCHACTKU JJIs1 U3rOTOBJICHUA 00BEKTa B COOTBETCTBHH C

3a]aHUECM;

- IPOBCACHUA TCXHUYICCKHUX PACUCTOB 110 ITPOCKTY.




0) Ilopsiiok nmpoBeaeHUA MPOMEKYTOUYHOM aTTECTAIUU, IOKA3ATE/IM U KPUTEPUH
OLlCHUBAHMUSL:

[TpoMexyTouHast aTTECTALUS 10 AUCHHUILIHHE « HOBBIE KOHCTPYKIIMOHHBIC MaTEPUAIIbD)
BKJIFOYACT TEOPETUIECCKUE BOMPOCHI, ITO3BOJISIFOIINE OLICHUTh YPOBCHD YCBOCHHS
00yJalONIMMHUCS 3HAHHUH, U TIPAKTHYECKUE 3aJaHUs, BBISIBIISIOIINE CTENeHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIHA, TPOBOAUTCS B (hOopMe 3a4eTa.

[TpomexyTouHas arrectanus o AuciuIuimHe « HoBbie KOHCTPYKIIMOHHBIE MaTEPHAITBD)
BKITIOYAET TEOPETHUECKUE BOMIPOCHI, TO3BOJISIONIIE OLICHUTh YPOBEHb YCBOCHUS
00yyYaroMMucs 3HaHUH.

DK3aMeH 10 JAHHOM JUCHUILINHE IIpOBOAUTCA B YCTHOﬁ (1)0pMe 110 IMPCACTABJICHHBIM K
3a49€Ty BOIIpOCaM.

Ilokazamenu u Kpumepuu ouenueanus zauema:

- OIICHKA «HE3aYTEHO)» CTABHUTCS B CIy4ae HEBBIITOHEHHUS CTYACHTOM JIa00OpaTOpHBIX paboT, a
TaKKe IPYU HU3KOM YPOBHE 3HAHMI 110 BOIIPOCAM K 3a4ETy.

- OIICHKA «3aUTEHO)» CTABHUTCS B CIIyyae OBJIAJICHUS CTYACHTOM BCEro 0ObeMa y4eOHOTrO
Matcpualia, aKTUBHOU pa6OTBI Ha 3aHATHAX, BBITIOJIHEHUS U YCHGMHOﬁ caa4uu BCEX
1abopaTOPHBIX padoT;

Jlns nonydeHus 3ayeTa 1o AUCHUIUIMHE 00ydaromuiics J0HKeH 001a1aTh KaK MUHUMYM
MOPOTOBBIM YPOBHEM 3HAaHUI MO BCEM BOMNPOCAM K 3a4eTy.



