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1. I_Ie.]'ll/l, 3a/laYi U IVIAaHUPYEMbIC PE3YJbTAaThl oﬁyqunﬂ o AMCIOMIIJINHE

Llenv OucyunauHbl - TIO3HAHME TPUPOABI U CBOMCTB MaTepHalioB, a TaKXKe METOIOB HX
yIpoUYHeHHs 111 HanOoJsee 3 (HEeKTHBHOTO MCTIOIb30BAHMS B TEXHUKE.

3adauu oucyuniumnol:

- U3y4YCHHE OCHOBHBIX MOHSATUI, TEPMHHOB M OTPECIICHUH B 00JACTH KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAIBHBIX U (PYHKIIMOHAIBHBIX MAaTEPHAIOB (MAPKUPOBKA, CTPYKTYpa, CBONCTBA);

- W3y4YyeHUE COCTaBa, CTPYKTYpbhl M CBOWCTB COBPEMEHHBIX METANIMYECKUX U
HEMETAJUTMYECKUX MaTepUaJIOB;

- OCBOCHHE OCHOB TEPMHUYECKOMN, XUMUKO-TEPMUUECKON U TepMOMEXaHUUYEeCKOH 00paboTKu;

- OCBOCHHE BHJIOB Pa3yIPOUYHSIONICH M YIPOUYHSIOMIEH 00paboTKku (OTKHUT, HOpMAaJTU3aIlHs,
3aKaJika, OTIyCK, IEMEHTAlUs U Ip.);

- u3yueHue (U3NYECKON CYIIHOCTH SIBJICHMIA, MPOUCXOISAIIMX B MaTepuaiax B YCIOBHUAX
MIPOU3BOCTBA U SKCIUTyaTallluH;

- OCBOGHHE OCHOBHBIX CBSI3€ll MEXJIy CTPOCHHMEM MAaTepUaloB M MX CBONCTBaAMH
(TBEpAOCTHIO, TPOYHOCTHIO, H3HOCOCTOMKOCTBIO, INTACTUYHOCTRIO U JP.);

- U3y4YeHue 00JIacT NPUMEHEHUS Pa3INYHbIX COBPEMEHHBIX MaTEpUAIOB I U3TOTOBICHMUS
MIPOTYKITHH.

Inanupyemvie pezyromamsl 00yyeHuss — TOATOTOBKA CTYJEHTOB K JAESITEILHOCTH B
COOTBETCTBHH C KBaTU(PUKAIMOHHON XapaKTEPUCTUKON OakanaBpa Mo HANpPaBIECHUIO, B TOM YHUCIIe
dbopMUpOBaHHUE YMEHUN MO CO3JaHHI0, 00pabOTKEe U U3YUYEHUIO CBOMCTB M CTPYKTYPBI PA3IUYHBIX
MaTepUasoB.

OOyuenne mno aucuuIiMHe «MarepuanoBeeHUe» HaIpaBlIeHO Ha (OpMUpPOBaHUE
y oOy4Jaronuxcsi cienyromux kommnereHud B cootBerctBur ¢ ®I'OC 15.03.05 KoHcTpyKTOpCKO-
TEXHOJIOTMYecKoe 00eCleYeHre MAaIlMHOCTPOUTENbHBIX MPOU3BOACTB, YTBEPKIEHHBIM NPUKA30M
Muno6puayku Poccun ot 01.06.2020 N 698:

Koa v HanmMeHoBaHue KOMIIeTEHIINH NHankaTopbl 10CTHKEHUS
KOMIIETEHIINH
OIIK-5 CnocobeH ucnoib30BaTh OCHOBHBIE HNOIIK-5.1. 3Haer OCHOBHBIC
3aKOHOMEPHOCTH, JICUCTBYIOIIHME B IIPOLlecCEe | 3aKOHOMEPHOCTH, JEHCTBYIOIIME B IMPOIECCEe
M3TOTOBJICHHSI MAIITMHOCTPOUTEIIbHBIX H3rOTOBJICHHUS MaITHuHOCTPOUTETHHBIX
u3nenui TpedyeMoro KauecTna, 3a1aHHOTO u3nenuii TpedyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA IIPH HAMMEHBIINX 3aTpaTax KOJIMYEeCTBA TMPH HAUMEHBIIMX 3aTparax
OOIIIECTBEHHOTO TPyaa 0O0IIIECTBEHHOTO Tpy/ia
HOIIK-5.2. Hcnonb3yer OCHOBHBIE
3aKOHOMEPHOCTH, JCHCTBYIOIINE B Ipoliecce
H3rOTOBJICHUS MalTHHOCTPOUTETHHBIX

u3nenuii  TpedyeMoro KadecTBa, 3aJaHHOTO
KOJMYEeCTBA TMPH HAWUMEHBIIHMX 3aTparax
0O0IIIECTBEHHOTO TPy/ia

HNOIIK-5.3. Bnaneer HaBBIKaMU
H3rOTOBJICHUS MaITUHOCTPOUTEIHHBIX
n3nenuidi  TpeOyeMoro KadecTBa, 3aJIaHHOTO
KOJMYECTBA TMPU HAUMEHBIIMX 3aTpaTax
0OIIIECTBEHHOTO TPY/Ia

[1K-3 CnocobeHn pa3zpabaTeiBaTh 3a/1aHUs U NIIK-3.1 Bnaneer pa3paOOTKOW HCXOAHBIX
UCXOJIHbIE TPEOOBAaHMsI HA U3TOTOBJICHUE TpeOoBaHMit Ha U3rOTOBJICHUE
HECTaHJIaPTHOT0 000pYy10BaHUS HECTaH/IapTHOIr0 000pyA0BaHUs

UIIK-3.2 Ymeer pa3pabarbiBaTh 3alaHUs U
UCXOJHbIE TpeOOBaHMUsI Ha HW3TOTOBJICHHE
HECTaHAAPTHOTO 000PYAOBAHUS

HIIK-3.3 3HaeT mpaBwia OGOPMIICHHS
UCXOJIHBIX TpeOOBaHUI Ha M3rOTOBIICHHUE




| | HecTanmapTHOTO OGOPYIOBAHYS

2. MecTO TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuunianHa OTHOCUTCS K 00s3aTenbHOM yacTu 65oka b1 «/lucumminael (MOLyin)y.

JlucuuiiuHa B3auMOCBSI3aHa JIOTHUECKU U COJEPKATEIbHO-METOANYECKU CO CIEAYIOUTUMHI
mucruruinHamMu 1 npaktukamu OOIT:

- TexHo0TUS KOHCTPYKIIMOHHBIX MaTEPUAJIOB;

- ConpoTHBIIEHNE MAaTEPUATIOB.

3. CTpykTypa U coaepkaHue TUCIHUILIHHBI

OO0mas TpyJ0€MKOCTh JUCIMIUIMHBI COCTABISIET 3 3aueTHble eauHUIBI (108 qacoB).

3.1 Buabl yueOHO# padoThbl H TPYA0EMKOCTH

3.1.1. Ouno-3a04HO-3204Has (hopMa 0O0yUIEeHUS

Ne KoimmuecTBo CemecTpsl
n/n Bupa yueOHoii padoThI 5
4acoB
1 | AyautopHble 3aHATHSA 18 18
B ToMm umcie:
1.1 | Jleknuu 8 8
1.2 | CemuHapcKue/IpakKTUUECKUE 3aHATHS - -
1.3 | JlabopaTopHBbI€ 3aHATHS 10 10
2 | CamocTosiTeqpHasi padora 90 90
B ToMm unce:
2.1 | Jloknan, cooOreHue
3 IIpome:xkyTO4YHO-3204HASL ATTECTAIUSA
3auet/nud.3aueT/7K3aMeH 3a4yer 3a4eT
HUtoro 108 108

3.2 Temaruyeckuid IVIaH U3YyYeHUS IUCHUTIINHbBI

Temaruueckuil TIaH pa3MeNIeH B MpuiokeHuu 1 k pabodeii mporpamme.

3.3 Conpep:xkanue JTUCUMILIMHBI

Tema 1. BBognas yacth
3HaueHue W 3aJladyd Kypca marepuanoBeqieHre. Poib MarepuanoB B COBPEMEHHOM TEXHUKE.
Kputepun onieHku u BbIOOpa martepuayioB. PabOTBI OTEUECTBEHHBIX M COBPEMEHHBIX YYEHBIX B




o0iacTu MatepuanoBeieHus. MarepuanoBe/ieHre, KaKk HayKa, U3yJarollas CBOWCTBa MaTepHalioB B
CBSI3U C MX COCTaBOM U cTpoeHueM. Kiaccudukanus matepuanos.

Tema 2. ®u3nko-MexaHu4ecKHe cBoiicTBa MaTtepuanoB. CTpoeHne MaTepHAJIOB

Crpoenne wmarepuanoB. OCHOBHbIE TOHSATHSI O CBOMCTBAX MaTepHaOB. ATOMHO-
KPHUCTAJUIMYECKOE CTPOCHHE METAJIOB, HW30TPOIUS, AaHW30TpOmMs, KBazuuzorponus. I[lytu
MOBBIIIEHUS TPOYHOCTU MeTauioB. Kpucramim3anuust MeTaijioB NEpBUYHAS M BTOPUYHASL.

Tema 3. Teopus cniiaBoB

[Tonstust o crutaBax. TBepable pacTBOpPbI, MEXAaHUYECKUE CMECH, XUMUUECKHE COEIUHEHUS.
JluarpaMma COCTOSIHMSI  KEJI€30-LIEMEHTUT. XapaKTEPUCTUKH KOMIOHEHTOB. (CTpyKTypHbIE
cocTaBisrone u ¢a3pl Ha Juarpamme xenes3o-meMeHTUT. Knaccudukarus craneil mo crmocoly
IPOM3BOJICTBA, HA3HAUYEHUIO M KadecTBY. MapKHUpOBKa yIIepoaucThiX cTaneil. YyryHsl c
rpadutom, mosioBUHYaTele U Oenble. CTpyKTypa, CBOMCTBA, OOJACTH NPUMEHEHUS M METOJbI
MOJIyYEeHHUs CEPhIX, KOBKUX M BBICOKOTIPOYHBIX YYT'YHOB. MapKupoOBKa 4yT'yHOB.

Tema 4. TepMuueckass 1 XUMHKO-TepMUYecKas 00padoTka

Buner Tepmudeckoid oOpaboTkm craneil. [IpeBpamieHus mpu HarpeBe crand. Poct 3epHa
ayCTEHUTa, HACJIEICTBEHHOE M JEHCTBUTEIIBHOE 3€pHO B cranu. lleperpeB u mnepexor.
[IpeBpaiieHre aycTeHHTa IPU HENPEPHIBHOM OXJIaXAEHUU. JluarpaMma H30TEPMHUUYECKOTO
npeBpaiieHust aycreHuta. IlepiuTHoe mpeBpaiieHne. MapTEHCUTHOE NIPEBpAICHHE M €ro
ocobenHoctH. [IpeBparienne npu OTIyCKe, CTPYKTypa U CBOMCTBA CTalM MpH OTIycKe. OTIycKHast
xpynkocts [ u Il pona.

[TpokannBaeMOCTh M 3aKAIIMBAEMOCTh CTalH, (AKTOPHI BIMSIONIME HAa MPOKAINBAEMOCTH:
BIMSIHUE JIETUPYIOIIMX OHJIEMEHTOB, pa3Mepa 3€pHa ayCTEeHHWTa, HEpacTBOPHMBIX KapOHWIIOB U
BKJIIOUEHUI. MeTonrka onpeeneHns KpUTHYEeCKOro JuaMeTpa o AuarpaMMme MpoKaliBaeMOCTH.

®dusznyeckue OCHOBBI XHMHKO-TEPMHUECKOM 0OpabOTKH, TMOHATHE O KO3(pPHUIMEHTE
maddy3un. Bunsl XuMuKO-TepMHUIECKON 00pabOTKH

Tema 5. KoHCcTpyKIIMOHHBIE M MHCTPYMEHTAJIbHbIE MaTepHAJIbI

Knaccugukaius J1erupoBaHHBIX CTaled IO CTPYKType B HOPMAJIM30BAHHOM COCTOSIHUU
(nnarpamma ['mife). MapkupoBka JErMpOBaHHBIX CTajeil, MX MPEUMYIIECTBA MO CPABHEHMIO C
yrinepoaucteiMu. JleekTsl JerupoBaHHbIX cTaneil (mudepHbli U310M, (DIOKEHbI, OTIyCKHAs
XpynkocTb). OCHOBHbIE TPEOOBaHUS K JETUPOBAHHBIM KOHCTPYKIMOHHBIM cTaisiM 1o I'OCT.

WNHCcTpyMEHTANIBHBIE YIVIEPOJUCTBIE M JIETUPOBAHHBIE CTAIW Ul PEXKYILIErO0 MHCTPYMEHTA,
COCTaB, MapKHUpOBKa, TepMUYecKas 0O0pabOTKa W o0jacTh NMpUMeHeHHs. TBepiable MOPOIIKOBEIE
CIUIaBBI JIs peXylero nHcrpymenTta. Kepamuka. CBepXTBepAblE MaTepUalIbl.

3.4 TemaTrnka ceMHHAPCKUX/NIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHI

3.4.1. JlabopaTopHble 3aHATUS

JlabopaTtopHoe 3anstue Nel «MakpoaHanus cranei

JlaboparopHoe 3aHsaTHE No2 « MUKpoaHaIu3 cTanein»

JlabopaTopHoe 3ansTre No3 «YTIepoaucThie CTaIn

JlaGoparopuoe 3ansaTue Ned «HyryHb»

JlaboparopHoe 3ansTHEe NoS «3akayika U OTIYCK YTIEPOAUCTOM CTaIm»
JlaGopartopHoe 3ansaTue Ne6 «IIpokamuBaeMocThb cTaneii»
JlaboparopHoe 3ansTHe No7 « XUMHKO-TepMHUUecKas 00paboTKa»
JlaGopatophoe 3ansaTue Ne8 «JlerupoBaHHbIE cTANIN»



3.4.2. CemuHapcKue 3aHITUS

Cemunapckoe 3anstue Nel «MakpoaHaius cranein»

CemuHapckoe 3ansatue Ne2 «MukpoaHaius cranein»

Cemunapckoe 3anstue Ne3 «YriaepoaucTsie cTanmu»

Cemunapckoe 3ansatue Ned «HyryHs»

Cemunapckoe 3ausaTue NoS «3akanka v OTIYCK YTIEPOIUCTON CTATN
Cemunapckoe 3ansatue Ne6 «IIpokanuBaemMocTh cTanein»
Cemunapckoe 3ansiTue No7 « XUMHKO-TepMUYecKast 00paboTka»
Cemunapckoe 3ansatue Ne8 «JlernpoBaHHbIE CTaIN»

3.5 Temaruka KypcOBbIX IPOEKTOB (KyYPCOBBIX padoT)
KprOBBIe pa60TBI 1o ,[[aHHofI AUCHUIUIMHE HC IPECAYCMOTPCHBI.

4. Y4eOHO-MeTOAMYECKOE 1 MH(POPMALIMOHHOE O0ecIeYeHue

4.1 OcHoBHaf JqUTEpaTypa

1. Canynos, C. B. MarepuanoBenenue : yueobnoe nocodue / C. B. Canynos. — 2-e u3n.,
uctp. u non. — Cankrt-IletepOypr : Jlansp, 2022. — 208 c. — ISBN 978-5-8114-1793-3. — Texcr :
aNIeKTpOoHHBIH // Jlanb : anekTpoHHO-O0nbanoTeunas cucrema. — URL:
https://e.lanbook.com/book/211805 (mara obpamenus: 04.09.2023). — Pexum goctyna: s
aBTOPU3. T10JIb30BATEIICH.

4.2 JlomoJiHUTe/IbHAS JIUTEPaTypa

1. Kopounes, A. I1. Tepmudeckas 1 XUMUKO-TEpMHUYECKasi 00paboTKa CTaiu : ydeOHOe
nocobue : B 2 yactax / A. I1. Kopones, /I. M. Mopaacos, M. B. Makapuyk. — Tam60B : TI'TY,
2021 — Yacrs 1 : Tepmuueckast oopadotka cramu — 2021. — 98 c¢. — ISBN 978-5-8265-2433-

6. — TekcT : anexTpoHHbIH // JIaHb : AMeKTpOHHO-O0nOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/320459 (nmata obpamenus: 04.09.2023). — Pexxum noctyna: s
aBTOPH3. MOJIB30BATENICH. HbIe HAHOMaTepuaibl. Y4yeoHoe nocodue / I'. M. Bonkos — M.: KHOPVYC,
2011, 168 c.

4.3  DJeKTpoHHBbIC 00pa30BaTe/IbHbIE PeCypChl

ITpoBenenue 3aHATUI U aTTeCcTalMi BO3MOKHO B JUCTAaHIIMOHHOM (opMaTte ¢ MPUMEHEHHEM
CUCTEMBbI JUCTaHUMOHHOrO o0yueHust yHuBepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoii eKTpOHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) no BceM pazienam NporpaMmal:
Haszpanue JOP Ccbliika Ha Kypc

Marepuanosenenune u TKM https://online.mospolytech.ru/course/view.php?id=5927

4.4 JluneH3WOHHOE W  CBOOOJAHO  pacHpocTpaHsieMoe  NPOrpaMMHOe
o0ecneueHue

Ne | HaumenoBan | Pa3zpaGoruuk 1O | JoctynmHocTh Ccblika Ha Ennnblii peectp



https://online.mospolytech.ru/course/view.php?id=5927
https://e.lanbook.com/book/320459
https://e.lanbook.com/book/211805

ue (mpaBooOJiagares | (IMIEH3HMOHHOE, | POCCHMMCKHMX MPOrpamMm AJst
b) CBO0OOIHO 9BM u B/l (npu HaIM4umnn)
pacnpocTpaHsieMm
oe)

1. MoitOduc OO0 "HOBBLIE JInneH3noHHoE https://reestr.digital.gov.ru/
OBJIAYHLIE reestr/301558/?
TEXHOJIOI'" sphrase_1d=943375

4.5 CoBpemeHHble NPo(ecCHOHAIbHbIE 0a3bl JAaHHBIX M MH(OPMALMOHHbIE
CIPaBOYHbIE CHCTEMbI

Ccblika Ha
Ne HaunmeHnoBanue JocTynHOCTH
pecypc
HNudopManHOHHO-CIIPABOYHBIE CHCTEMBbI

1. | Madopmannonnsie pecyperr Ceru http:// www.consultant.ru HoctynHo

Koncynsrantl Inroc

DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanb https:// JloctymHa B cetn
L. e.lanbook.com/ WNurepuer 6e3
OTpaHUYCHUIN
IPR Books https:// JloctymHa B cetn
2. www.iprbookshop.ru/ WntepHer 6e3
OTpaHUYCHUIN
IIpodeccnonanbHbie 0a3bl JaAHHBIX

baza nanubIx HayqHOU http://www.elibrary.ru HoctymnHo
1. | snextponnoit 6uGIHOTEKN

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTynHo

noJITeMaTHIecKas peepaTuBHO-
2. | Gubmuorpaduueckas

MHAYKOMETpHUYECKas

(bubnmuomeTpuyeckas) 6a3a TaHHBIX

5. MarepuajbHO-TeXHHYECKOE o0ecredyeHue

Howmep OO6opynoBanue
ayJIUTOPUHU
1313 Hoyt0yk, npoektop, skpaH



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

6. MeToauveckue peKOMeHIAIUN

6.1 MeToanueckue peKoOMeHIAIUM JIS PENoAaBaTesl 0 OPraHU3aAUNU
00y4eHus

6.1.1. IlpenomaBatenp oOpraHu3yeT NpernojaBaHUe AUCHUIUIMHBL B COOTBETCTBUU C
TpeboBanusiMu  "[lonokeHuss 00 opraHw3ali 00pPa30BaTENBHOTO IMPOIEcCa B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero (punnanax", yTBepx AEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha nepBoM 3aHATUM IIpenofaBaTeb JOBOJAUT O CBEACHUS CTYACHTOB COACpKaHHE
paboueii mporpammbl aucuuruinabl (PIIJ]) u mpenmoctaBiisieT BO3MOMXHOCTH O3HAKOMJICHHS C
IIpOrpaMMon.

6.1.3. [IpenonaBaTenb 0COOCHHO OOpalaeT BHUMaHUE CTYACHTOB Ha:

- BBl U (OPMBI MPOBEICHUS 3aHATUN IO JUCIUIUIMHE, BKIIIOYAs MOPSIOK MPOBEACHHUS
3aHATUN C MPUMEHEHHWEM TEXHOJOTHM JUCTAaHIMOHHOTO OOYyYeHHS U CHUCTEMbl TUCTAHIIMOHHOTO
oOyuenust yauepcuteta (C/1O mocnonurexa);

- BHJBI, COJIEp)KaHUE M TMOPAIOK TMPOBEACHUSA TEKYIIEro KOHTPOJIS YCIEBAEMOCTH B
COOTBETCTBHH C (DOHOM OIIEHOYHBIX CPEJICTB;

- (¢opmy, conmepkaHWe U TOPSAOK TMPOBEACHUS MPOMEKYTOUHOH arrecTalnuu B
COOTBETCTBHH € ()OHJIOM OLIEHOYHBIX CPEACTB, peaycMoTpeHHsiM PIT/L.

6.1.4. JloBomuT 10 CBEACHHS CTYISHTOB TpaduK BBHIIOJHEHUS YYEOHBIX padoT,
npeaycMmorpenssix PIT/I.

6.1.5. HeobxonuMo ¢ camoro Haudaja 3aHSITUA PEKOMEHJOBAaTh CTYJEHTaM OCHOBHYIO U
JOTIOJTHUTENBHYIO JIMTEPATYPy M YKa3aTh IMyTH JOCTYIA K HEH.

6.1.6. Bnauane wuiaM B KOHIE CeMeCTpa JaTh CIUCOK BOIPOCOB IJsi TMOATOTOBKH K
MIPOMEXKYTOUYHOM aTTeCTAlluu (IK3aMEHY WJIU 3a4ETY).

6.1.7. Pexomennmyetrcss ¢dakT o3HakomsieHHs cTyaeHToB ¢ PIIJI u rpaduxom paboTsl
MUCHMEHHO 3a()UKCUPOBATH MOAIMUCHIO CTYIEHTA B JIUCTE O3HAKOMIIEHHA ¢ cozepykanue PI1/I.

6.1.8. IlpenopaBarenu, BeAyIIUA JICKIMOHHbIE M TPAKTUYECKUE 3aHATHUS, JTOJKHBI
COTJIaCOBBIBaTh TEMATHYECKUN IUIAH MNPAKTUUYECKUX 3aHATUN, HCIIOJIB30BATh EIUHYIO CUCTEMY
0003Ha4YEHU, TEPMUHOB, OCHOBHBIX IMOHSATHH TUCIUIUINHBI.

6.1.9. Ilpu moaroTroBke K JIa0OPATOPHOMY 3aHATHIO TI0 TICPEYHIO OOBSBICHHBIX TEM

MPEernoiaBaTeNl0 HeOOXOAUMO YTOYHHUTH IUIAH MX HpPOBEAEHUs, MpoayMaTbh (HOPMYITUPOBKU H
CoJiep’KaHuE YYEOHBIX BOIIPOCOB, BBIHOCHUMBIX Ha OOCYXKJEHUE, O3HAKOMUTHCA C NEPEYHEM
BOIIPOCOB I10 TEME CEMHUHApa.

B xozne cemmHapa BO BCTYNMTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYH) 3HAYUMOCTBH TEMBI
CEeMHUHAPCKOTO 3aHATHUS, ONPEACIUTh MOPSIOK €ro MPOBEICHUS, BpeMs Ha OOCYXICHHE KaKI0TO
yueOHOoro Bompoca. [lpumensisi QpoHTambHBIA ONpPOC JaThb BO3MOXKHOCTH BBICTYIIUTh BCEM
CTYJIEHTaM, IIPUCYTCTBYIOIIVM Ha 3aHATHUH.

B 3akirounTenbHOW YacTH CEMHHApPCKOTO 3aHSTHSA CIEAyeT IMOJBECTH €ro WUTOTU: JaTh
OLIEHKY BBICTYIUICHUH KaX/I0TO CTYACHTA U y4eOHOI TpyImbl B 1IeIOM. PacKpbITh MOJOKHUTEIbHbIE
CTOPOHBI U HEIOCTATKH MPOBEIEHHOT0 CEMUHAPCKOro 3aHATUSA. OTBETUTh Ha BOIPOCHI CTYJIEHTOB.
BbinaTh 3a1aHus U1 CAaMOCTOSATENIBHOM pabOThI IO MOATOTOBKE K CIEIYIOMIEMY 3aHATHIO.

Bo3MoxxHO npoBeieHNe 3aHATHI U aTTeCTalluii B TUCTAaHIIMOHHOM (popmarte ¢ MpUMEHEHUEM
CHCTEMBbl JUCTaHIIMOHHOTO o0ydeHust ynuBepcutera (CAO-LMS). Iopsaok mpoBeaeHus padot B
JUCTAaHUMOHHOM (opMaTe YCTaHABIUBAETCS OTAEIbHBIMU PpACHOPSHKEHUSIMH IPOpPEKTopa I0
yueOHOI1 paboTe W/UIU LEHTPOM Yy4eOHO-METOINUECKOI paboThI.

6.2 Meroguueckue yKazaHus JAJ5 00y4alOUIMXCS 110 OCBOCHUIO M CIUTIINHbI
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6.2.1. CrymeHT ¢ camMoro Haudajga OCBOEHHUS JUCHUIUIUHBI [OJKEH BHUMATEIbHO
O3HAKOMHUTCA ¢ paboueit mporpaMMoi TUCITUILTUHBL.

6.2.2. CtyneHTy HE0OXOAMMO COCTaBUTH Ui ce0sl rpaduK BBINOJHEHUS y4eOHBIX padoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHuM ApYyrux IUCHUIUIMH, M3Yy4YaeMbIX B TEKYLIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHUHU 3aHATUN U MPOLEAYP TEKyLIeH W MPOMEXYTOYHOW aTTeCTalUu C
UCMOJIb30BAHUEM HHCTPYMEHTOB HH(OPMALMOHHOM 00pa30BaTeNbHOM Cpeabl JAUCTAHIIMOHHOTO
oOpaszoBanmsi yHuBepcutera (LMS wocnonurexa) kak BO BpeMsi KOHTAaKTHOW pabOTBHl C
IpernojiaBaTeseM, TaKk U BO BpEeMs CaMOCTOSTEIbHOH pabOThl CTYAEHT JOJDKEH O00ecreuuTb
TEXHUYECKYI0 BO3MOXXKHOCTh JMCTAHLIMOHHOIO IOJKIIOYEHUS K CHUCTEMaM JUCTAaHIMOHHOTO
oOyuyenus. [Ipu OTCyTCTBMM Takoil BO3MOXHOCTH OOCYAMTh CHUTYalHIO C MpernojaBaTeieM
JUCLUILTUHBIL.

6.2.4. CamocrosTenbHas paboTa SIBISETCS OJHUM M3 BHMJOB ydeOHbIX 3aHATHHA. Llenp
CaMOCTOSITENIbHOU pabOThl — MPAKTUYECKOE YCBOCHUE CTYJEHTaMU BOIPOCOB, PACCMaTPUBAEMbIX B
IIPOLIECCE U3YUEHUS JUCLIUIUINHBI.

Bunbl BHEayIUTOPHOM CaMOCTOSITENILHOM pabOThI:

- CaMOCTOATEIbHOE U3YUYEHUE OTIENbHbBIX TEM AUCLUIIINHBL;

- MOATOTOBKA K JIEKIIMOHHBIM 3aHSTUSM;

- IOATOTOBKA K CEMMHApaM M NPAaKTUYECKUM 3aHATHUSM;

Jis  BbINOJMHEHHS] JHOOOrO0 BHJA CAMOCTOATENbHOW pPabOThI HEOOXOAMMO MPOUTH
CJIEYIOIINE ATAIIBL:

- OIpeAIETICHNE 1IEJIU CAaMOCTOSITENbHOM paboTHhI;

- KOHKpEeTH3alys [103HaBaTEJIbHOM 3a1a4u;

- CaMOOILIEHKa TOTOBHOCTH K CaMOCTOSITEJIbHOM pabore;

- BBIOOD a/1eKBaTHOTO crioco0a AeHCTBHSL, BEAYIIEro K PELICHUIO 3a/auy;

- IUTAaHUpPOBaHHE PAOOTHI (CAaMOCTOSITENILHOM WJIM C MOMOUIbIO IpenojaBaTens) Hal
3aJlaHUEM;

- OCYIIECTBJIEHHE B IPOIIECCE BBINOJIHEHUS CAMOCTOATEIbHOW pabOThl CaMOKOHTPOJIS
(IPOMEXXYTOYHOTO U KOHEUHOT0) pe3yJIbTaTOB pabOThl, 1 KOPPEKTUPOBKA BBHIIIOJHEHUS PAOOTHI;

- pediiexcust;

- IPE3EHTALMS CAMOCTOSITEIbHOIN paboThI.

7. DOoH/ OLICHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00yUeHUs
I[J'ISI KOHTPOJIA YCIICBACMOCTH U KQYCCTBA OCBOCHHA JUCHUITIIMHBI HaCTOSIH.[eﬁ HpOFpaMMOﬁ

IIPElyCMOTPEHBI CIIEAYIOIINE BUAbI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIIUI KOHTPOJIb);
- npoMexxyTOUHO-3a04Hast aTTecTalus (3a4er).

7.2 IllIkana u KpUTEPUHU OLCHNBAHUA Pe3y/IbTATOB 00YUYECHHUS NPH
NPOBeJIeHUH MPOMEKYTOYHOM aTTecTAaluH

IIxkana
Kpurepun oneHuBanus
OLICHUBAHMS
3auTeHo BoimonHensl Bce BuIbl Y4eOHOW pabOThI, MPETyCMOTPEHHbIE YUeOHBIM

mwiaHoM. CTyIeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHM, HABBHIKOB
NpUBEIEHHBIM B TaONMIAX TOKazaTelned, omepupyer MNpuOOPETCHHBIMU
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S3HaHUSAMH, YMCHUSAMH, HABbIKaMH, IIPUMCHACT UX B CUTyallUAX MMOBBIIIEHHOM
CJIOKHOCTH. HpI/I 9TOM MOTYT OBITh JOIMYHICHbBI HE3HAYHUTCIbHBIC OH_II/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUA IIPU AHAIIUTHYCCKUX OIICpaluiax, IICPEHOCE 3HAHUM
nu yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTyalluU.

He Bommonnen onuH wim Oosiee BUAOB y4eOHOH pabOThI, MPETyCMOTPEHHBIX
yueOHbIM M1aHoM. CTyZeHT JeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUM,
YMEHMH, HaBBIKOB IPHUBEIECHHBIM B TaONMIAX IOKa3aTesei, JOMyCKalTCs
3HAYUTENIbHbIE OIIUOKH, NPOSIBIAETCS OTCYTCTBUE 3HAHWUN, YMEHHUH, HABBIKOB
10 pALy TOKa3aTeseH, CTYIEHT UCTIBIThIBAET 3HAUUTEIbHBIC 3aTPyIHEHUS IIPU
ONIEpPUPOBAHUY 3HAHUSAMHU M YMEHUSAMHU NP UX NIEPEHOCE Ha HOBBIE CUTYAllUH.

He 3aureno

7.3 OueHo4HbIe CPeACTBA

7.3.1. Texyuuii KOHTPOJIb

B paborsi ®opma OTYETHOCTH U TEKYILIErO
KOHTPOJISI
JlaGopartopHsie paboThl (nepederb | OgopmiieHHbIE 0TYETHI (KYpHAIT) J1abOpaTOPHBIX
1a00paTOpHBIX padOT MpEACTaBIEH B II. paboT, mpeayCcMOTpEHHBIX paboueii mporpaMMoi
34.1) JIUCIUIUTMHBI C OTMETKOM MpernoiaBaTes
«3aYTEHOY, €CITH BBITIOJIHEHBI U 0(hOPMIICHBI BCe
paboTHI.
KonTponbhast pabota (npumep IInceMeHHBIE OTBETHI HA 3aaHUSI KOHTPOJIBHON
3aJlaHu¥ B MPUIIOKEHUH 2) paboThl, IpeyCMOTPEHHOM paboyeit
IIPOrpaMMOM TUCUMIUIAHBI C OLICHKON
MpenoAaBaTeis He HIDKE «YIOBIECTBOPUTEIHHOY.
TecTsl (MpUMEPHI TECTOBBIX [IpaBuiibHBIE OTBETHI HA JIBa BOIIPOCA U3 TPEX B
3aJlaHU} MPEJCTaBICHBI B MPUJIOKEHUU 2) | OAHOM U3 BAPHAHTOB TECTA.

7.3.2. lTpomexyTOUYHO-3a049Has aTTecTalus

[TpomexxyTOuHO-3a09Has aTTecTalys - (3a4€T) MPOBOAMTCS MO OujieTaM B YCTHOUM (hopme.
PernaMeHT npoBecHNS aTTECTAIINH:

- BpeMmsi I MOATOTOBKM OTBETA HA BOMPOCHI He Oosee 40 MuH.;

- BpeMs Ha OTBET Ha 3a/IaHHbIe BOMPOCHI He Oomnee 10 MuH.

buner cocTOUT U3 Tpex TEOPETHIECKUX BOTIPOCOB.

[Tepeuens BOMPOCOB K 3a4eTy MPUBEJCH B MPUIIOKEHUH 2 K paboueil mporpamme.



[Ipunoxenue 1
TemaTnyeckuii IJ1aH JUCHUILIUHBI «MaTepruaioBEICHUE)» MO HAIPABJICHUIO MMOJATOTOBKHU
15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00SCIIeUeHHEe MAIlTMHOCTPOUTEIIBHBIX ITPOM3BO/ICTB

Buabi yueoHoii padorsl, Dopm
BKJIIOYAsl CAMOCTOSITEJIbHYI0 Buabl camocrosiTe1bHON padoThI bl
padoTy CTyIeHTOB, CTY/IeHTOB arrect

Pa3gen
U TPYAOEMKOCTh B Yyacax Al

Cemectp
cemecTpa

Henensn

n/n I
J C Jlao | CPC | KCP | K.P. | K.IIL. | PT'P | Pedepar | K/p | O | 3

Tema 1. BBognas yacTts.
3HayYeHUe U 3aJ]a4u Kypca 6
MaTepuanosenenue. Poib
MaTepHaJIOB B COBPEMEHHOMN
TexHuke. Kpurepun oneHku u
BbIOOpa MaTepuasoB. PaboTel
1. | OTEYECTBEHHBIX U COBPEMEHHBIX 1 1 7
YYEHBIX B 00JaCTH
MaTepUaIoBEICHUS.
MarepuasioBeieHue, Kak HaykKa,
M3y4arollas CBOMCTBA MaTepHaJIOB B
CBSI3H C UX COCTaBOM U CTPOCHHEM.
Knaccugukaims MaTepuaios.

2. | Tema 2. ®u3dnKo-MexaHU4YeCKHe 2-4 1 7
CBOIICTBAa MaTEePHAJIOB. 6
CtpoeHne MaTepuanoB

Crpoenue matepuasioB. OCHOBHbIE
MOHSITHS O CBOMCTBAaX MaTepHaJIOB.
ATOMHO-KpPUCTAJUIMUECKOE CTPOCHUE
METaJIJIOB, U30TPOMUS, aHU30TPOIIHUS,
KBAa3UHU30TPOIIU. HYTI/I ITIOBBIIIICHUA
IPOYHOCTH METAJLIOB.
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Kpucrammsanus MeTamios
[IEpBUYHAs U BTOPUYHAS.

Jlabopamopnoe 3ansamue no meme
«Maxpoananuz cmaneu»

Cemunapckoe 3auamue no meme
«Maxkpoananuz cmaneii»

Jlabopamopnoe 3anamue no meme
«Mukpoananuz cmaneii»

Cemunapckoe 3auamue no meme
«Muxpoananuz cmaneu»

Tema 3. Teopus criaBos.
[TonsTus o cnaBax. Teepbie
pPacTBOPBI, MEXAaHUYECKUE CMECH,
XUMUYECKUE COCAUHEHUSI.
Juarpamma cocTOSIHUS KeJie30-
LIEMEHTUT. XapaKTePUCTUKH
KOMIOHEHTOB. CTpYKTypHBIE
COCTaBJISAIOLINE U (a3bl HA
JUarpamme JKeae30-1eMEeHTHT.
Knaccudukanus craneit o crnocody
IIPOU3BO/ICTBA, HA3HAUCHUIO U
KadyecTBy. MapkupoBka
YIJIEPOJUCTHIX cTanel. UyryHsl ¢
rpaduToMm, MOJOBUHYATHIC U OCJIbIE.
CtpykTypa, CBOMCTBa, 00IaCTH
MPUMEHEHUS U METObI MOTYUYEHUS
CEpPbIX, KOBKHX U BBICOKOIPOYHBIX
9yryHOB. MapKupoBKa 4yT'YHOB.

5-9

Jlabopamopnoe 3aumamue no
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meme ((YZJZQPOOMCWH)IQ cmaiuy

Cefmmapcxoe 3arAamue no
meme « Yeﬂepoducmble cmanuy

Jlabopamopnoe 3aumamue no
meme « 4y2ynvi»

Cemunapckoe  3amamue  no
meme « Qyaynviy

Tema 4. Tepmuueckass U XMMHUKO-
TepMHuYeckas o0padoTka.

Bunbl TepMmudeckoit 00paboTku
craneil. [IpeBpaiienus npu Harpese
cranu. Poct 3epHa aycTeHuTa,
HACJIEICTBEHHOE U IEWCTBUTEIBHOE
3epHO B cTtasu. [leperpes u
nepexor. [IpeBpamenue aycreHura
IIPU HEMPEPHIBHOM OXJIaXK/ICHUH.
JnarpaMmma u30T€pMUYECKOTO
MIPEBpAICHHS ayCTEHUTA.
[TepnuTHOE MpeBpallCHUE.
MapTeHCUTHOE peBpalIEHUE U €T0
ocobenHoctH. [IpeBpaiienue npu
OTIYCKE, CTPYKTypa U CBOMCTBA
cTanu npu otmycke. OTmyckHas
xpynkocts [ u Il pona.
[TpokannBaeMoCTh 1
3aKaJIMBa€MOCTh CTalH, (PaKTOPHI,
BIIUSIIOLINE HAa IPOKAJIMBAEMOCTD:
BIIMSIHUE JIETUPYIOIIUX 3JIEMEHTOB,
pa3Mepa 3epHa ayCTEHHUTA,
HEPACTBOPUMBIX KapOUI0B U
BKJIIOUCHHI. MeToanka
ONpeIeTICHUs] KPUTUYECKOTO

10-16
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JaMeTpa Mo Auarpamme
POKAJINBAEMOCTH.

OusnuecKkue 0OCHOBBI XUMHKO-
TEPMUYECKOI 00pabOTKH, TOHATHE O
koapunuente nupdysuu. Buast
XUMHUKO-TEPMHUUECKOH 00paboTKU

JlabopamopHoe 3ansamue no meme
«3axanka u omnyck y2nepooucmou
cmanuy

Cemunapckoe sauamue no meme
«3akanka u omnyck y2niepooucmou
cmanuy

Jlabopamoproe 3anamue no meme
«Ilpoxanueaemocms cmaneiy

Cemunapcxoe 3aramue no meme
((HpOKClJlM@G@MOCWZb cmaneuy

Jlabopamophoe 3ansamue no meme
«Xumuxo-mepmuyecxas
obpabomkay

Cemunapckoe 3ansmue no meme
«Xumurxo-mepmuyecxas
obpabomkay

Tema S. KoHCTPpYKIIMOHHBbIE H
HHCTPYMEHTAJIbHbIEe MaTePUAJIbI.
Knaccugukarms nerupoBaHHBIX
CTaJiel 1o CTPyKType B
HOPMAaJTU30BaHHOM COCTOSIHUU
(muarpamma I'mite). MapkupoBka

17-18
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JIETUPOBAHHBIX CTaJEH, UX
pEeuMyLIecTBa M0 CPABHEHHIO C
yIaepoAuCThIMU. [ledeKTr
JIETUPOBAHHBIX CTajeH (MnpepHbIit
U37I0M, (hJIIOKEHBI, OTIYCKHAs
XpynkocTh). OCHOBHBIE TPEOOBaHUS
K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM
craysam 1o 'OCT.
WNHCTpyMEHTaIBHBIE YTIIEPOANUCTHIE
U JIETUPOBaHHbIE CTAIN IS
PEXYIIEro HHCTPYMEHTA, COCTaB,
MapKHUPOBKa, TEPMHUUECKas
00paboTKa U 00J1acTU IPUMEHEHUSI.
TBep/ble MOPOIIKOBBIE CIUIABBI IS
pexymero nHcTpymenTa. Kepamuka.
CBepxTBep/ble MaTepuabl.

Jlabopamopnoe 3anamue no meme

«Jlecuposarnnvle cmanuy 1 5
Cemunapckoe 3auamue no meme

«Jlecuposannvle cmanuy

Bcero 4acoB nmo AUCHHUILINHE 10 90




ITpunoxxenune 2

®OH/J ONEHOYHbLIX CPEJACTB 11O JUCHUIIVIMHE

«MarepuanoBeaenue»
Hamnpasnenne noarotoBku
15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE o0ecredeHrne MAIIMHOCTPOUTEIbLHbBIX
MPOM3BOJICTB
ObpazoBatenbHas nporpamMma (Ipo¢uiib MOATOTOBKH)

CpeHCTBa ABTOMATHU3allMUd " 0a3nl JAAHHBIX IJIA IIPOCKTHPOBAHUA TCXHOJOTHICCKHUX
MpoOUu3BOJIACTB

IIpumep KOHTPOJILHOI PadoOTHI
Bapuant Ne 1

1.Haueptute B Macmitabe AuarpaMMy COCTOSIHUS JK€JI€30-yIJIEPOAUCTHIX CILUIABOB Ha CTaHIApTHOM
OmaHke, moctaBbTe OyKkBeHHble 0003HaueHUs. HazoBute (ha3bl M CTPYKTYpHBIE COCTABIISIIOIINE B
KaKI01 obmacTu quarpamMmbl (asbl 3aKTI0YATE B KBAIPATHBIE CKOOKH)

2. B xakux mpenenax wusMeHsercs xumuueckuili coctaB (%C) aycreHuTa nHpU TMEPBUYHOMN
Kkpuctayumsanuu crasa ¢ 1,8 %C? Kak Ha3zbiBaeTcs 3TOT CIiaBa U KaKyl0 CTPYKTYpY UMEET MpHU
KOMHATHOU TeMIepaType B COOTBETCTBHH C JUArpaMMON Kele30-yriepo?

3. Hanummre cxemy mnpeBpamieHust s ctanu, cogepxkamend 0,8 %C npu temneparype 727°C.
Vxkaxute xumudeckuii coctaB (%C) nmias ¢a3, ydacTBYIOIIMX B 3TOM TpeBpalleHud. Yro
MPECTaBISIOT o000 3TH (ha3bl, KaKyI0 UMEIOT KPUCTATHIECKYIO PEIIETKY U CBOWCTBA?

4. Jlana cranp mapku Y10A. YkaxuTe Kiacc 3TOM CTaldM MO KadecTBY (OOBIYHOTO KayecTBa,
KauecTBEHHasl, BBICOKOKAUE€CTBEHHAs), a TAaKXKE CPEHEE COAEpKaHHUE YIIepoaa U CTPYKTypy 3TON
CTaJIi IPU KOMHATHON TeMIepaType B COOTBETCTBHH C JUArPaMMOU KeJle30-yTIIepo/l.

5. Nana cranp Mapku BCTSkn. YkakuTe ee KauecTBO, YTO 03HAYAIOT OYKBHI U IIU(PHI BXOAAIINE B
MapkupoBKy. [lo kakuM mokazaTensM (XHM. COCTaB, MEXaHUYECKHE CBOWCTBA) IMPOU3BOJUTCS
KOHTPOJIb 3TOM cTanu?

Bonpocsl k 3auery

Huarpamma Fe-C. Xapaktepuctuka (a3 u CTpyKTypHBIX COCTaBJISIOIINX

Juarpamma Fe-C. Onpenenenne xumudeckoro coctara ¢a3 B cruiase ¢ 4,3 % C mpu 1400°C

3. Huarpamma Fe-C. M3MmeHeHMe XMMHUYECKOro cocrtaBa (a3 B Ipolecce MEpBUYHON U
BTOPUYHON KPUCTAJUIM3ALMHU CTaIH 45

4. Jlmarpamma Fe-C. V3MmeHeHHe XHMMHYECKOro cocTtaBa (a3 B Ipolecce MNEpBUUYHON U

BTOPUYHOM KpHcTayum3anuu craiu 30

Ilonstue o cimaBax. TBepable pacTBOPBI, MEXaHUUECKUE CMECH, XUMUUECKHE COETUHEHUS

6. Jluarpamma COCTOSIHUSI JIBOMHBIX CIUIABOB C HEPAaCTBOPUMBIMH B TBEPAOM COCTOSIHUU
KOMITOHEHTaMU

7. Juarpamma Fe-C. M3meHeHMe XMMHMYECKOTO cocTaBa (a3 B Ipolecce MEepBUYHON H
BTOPUYHON KpUCTa/UIM3anuu cmasa ¢ 5 % C

8. Huarpamma Fe-C. M3meHeHune XMMHUYECKOTo cocTaBa (a3 B Mpoliecce MNEepPBUYHON H
BTOPUYHON KPUCTAJUIM3ALMU cTainu Y 12

9. Jumarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOIIUX B 3BTEKTUYECKOM MPEBpaILlEHUN

10. Inarpamma Fe-C. Onpenenenue xumuueckoro cocrana ¢a3 B ciiase ¢ 5,5 % C npu 1300°C

N —

4



11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
27.

28.
29.

30.
31.

32.

33.
34.

35.

36.
37.

38.

39.

40.

41.

42.

43.
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JlnarpamMma COCTOSIHUS IBOMHBIX CIJIAaBOB C OIPaHMYEHHOM PacTBOPUMOCTHIO KOMIIOHEHTOB
B TBOPJIOM COCTOSIHUU

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B cruiase ¢ 4,3 % C npu 1147°C
Huarpamma Fe-C. Onpenencaue xumudeckoro cocrasa (a3 cramm Y12 mpu 1100°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B ciuiase ¢ 0,8 % C npu 727°C
Huarpamma Fe-C. Onpenencane xumudeckoro cocrasa a3 cramm Y8 mpu 1100°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B cruiase ¢ 4 % C npu 1400°C
Huarpamma Fe-C. M3meHeHnue xumudeckoro cocraBa (a3 B mpolecce NepBUYHOU U
BTOPUYHOW KPUCTAJIIM3ALUH CTAIU Y 8

Huarpamma Fe-C. M3meHnenue xumudeckoro cocraBa (a3 B mpolecce NepBUYHOU U
BTOPUYHOU KpucTaumM3anuu cmiasa ¢ 3 % C

Huarpamma Fe-C. Onpenencane XuMIIeckoro cocrasa (a3 B ciiase ¢ 5,5 % C mpu 900°C
Huarpamma Fe-C. M3MmeHeHue XuMMHUYecKOro cocraBa (a3 B mpolecce MEepBUYHOW U
BTOPUYHOU KpucTayuu3anuu cmiasa ¢ 4,3 % C

Huarpamma Fe-C. Xapaktepuctuka (a3, y4acTBYIOIIUX B 3BTEKTOUIHOM IPEBPAILEHUH
Huarpamma Fe-C. DBTeKTHYECKOE U SBTEKTOMIHOE MIPEBPAIICHIE

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B ciuiase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenne XumMuaeckoro cocrasa (a3 B cmiase ¢ 2,5 % C mpu 1300°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B ciuiase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenencane xumuaeckoro cocrasa (a3 B cmiase ¢ 1,5 % C mpu 800° C
JluarpamMmma  COCTOSIHMSL  JIBOMHBIX CIUIaBOB C  HEOTPAHWYEHHOW PacTBOPHUMOCTbHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU

OCOo0EeHHOCTH 3BTEKTUYECKOTO MPEBPALICHNUS ABONHBIX CIUIABOB

KpacHonmoMkoCTh M XJaJHOJIOMKOCTh CTainu. [IpUuuHBI BO3HMKHOBEHHMS M CIOCOOBI
yCTpaHEHUs

Kpucrammsamnus crutaBos. [IpaBmiio das. [IpaBuino koHICHTpauit
ATOMHO-KPHCTAITIMYECKOE CTPOCHHE META/UIOB. THIBl KPUCTAIMYECKUX PEIIEeTOK U HX
XapaKkTepUCcTUKa

3akoHOMepHOCTH  Kpuctayum3anuu. CTeneHb  MEpeoXJakKIACHUs, YUCIO  LEHTPOB
KPUCTAJLTU3AIIH, CKOPOCTTH POCTa KPUCTAIUIOB. AMOP(HBIE METAJLIIBI

HennputHas aukBanys. [IpuurHbl BOSHUKHOBEHUS U CIIOCOOBI YCTpaHEHUs

JlepeKThl KpHCTAIIMYECKOTO CTPOEHUs. BiHsHWE TUIOTHOCTH IUCIIOKAIMA HA TPOYHOCTH
MaTepHuaoB

BnusiHue creneHu mnepeoxyaxAeHHUs Ha mpolecc Kpuctaumszanuu. CTpoeHue ClIuTKa.
30HabHAasT TUKBALHS

Bnusiaue creneHn nepeoxiaKAeHUs Ha BEJMYUHY 3epHa. MoanunupoBanne
Pacmm¢poBats Mapky meramnonpoaykuuu: XBI' m nate ee xapakTepucTHUKy (Ha3BaHHeE,
Ha3HauYeHHE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPhI H TEXHOJIOTHH)

Pacmm¢poBate Mapky metamonpoaykuuu: IIX15 n nate ee xapakTepuCTUKy (Ha3BaHHE,
Ha3HaYeHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYPhI H TEXHOJIOTHH)

PacmmgpoBaTth Mapky METANIONPOAYKUMHU: Y8 M JaTh €€ XapaKTepUCTHUKY (Ha3BaHUe,
Ha3HauYeHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYPhI U TEXHOJIOTHH)

BnusHue — nerupyrommMx — 3J€MEHTOB  Ha  NMOJIMMOp(GHOE  IpeBpallleHue  jKesesa.
Knaccudukarus erupoBaHHbIX cTasei

Pacmm¢poBate Mapky meramnonponykuuu: BK8 u nmate ee xapakrepuctuky (Ha3BaHHe,
Ha3HaYeHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYPhI H TEXHOJIOTHH)

OcHOBHbIE TOKa3aTenu (PU3MKO-MEXaHMYECKMX CBOICTB MaTepHajoB M METOAbl HX
onpenenenus (HB, HR, HV, o8, ot, 6, KCU)

Pacmm¢poBats Mapky Mmetamtonpoaykuuu: ber3ne u naTh ee XapakTepUCTHKY (Ha3BaHHeE,
Ha3HauYeHHE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPhI H TEXHOJIOTHH)
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Pacmm¢poBate Mapky meramnonpoaykuuu: CUIS m gate ee XapakTepHCTUKY (Ha3BaHUeE,
Ha3HauYeHHE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)
Pacimmu¢poBate Mapky Mertamutonpoaykiuu: Crane 45 M JaTh €€  XapaKTepUCTHKY

(Ha3HaueHue, KayecTBO, MECTONojoXkeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH)

MukpoMexaHuKka KOMIO3MIMOHHBIX MaTepUaloB C  BOJIOKHUTBIM  HAIOJHUTEJIEM.
Kputnueckast JyinHa BOJIOKHA. AJIUTUBHOCTh CBOMCTB KOMIIO3MTA

BricokoTemnepaTtypHble MmaTepuaibl. KapoCTOMKOCTh U KapONpPOYHOCTh

Pacmm¢poBats Mapky Metatonpoaykiuu: KU 30-6 u nath ee XxapakTepUCTUKY (Ha3BaHHE,
Ha3HaYeHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYPhI H TEXHOJIOTHH)

PacmmgpoBats Mapky Metautonpoaykiuu: BU 120-4 u naTth ee XapakTepUCcTUKy (Ha3BaHUeE,
Ha3HauYeHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYPBI U TEXHOJIOTHH)

PacmmgpoBats Mapky Metamuonponykiuu: BCt3cn u 1ath ee XxapakTepuCTUKy (Ha3BaHUE,
Ha3Ha4yeHHe, KaueCTBO, 0COOEHHOCTH TEXHOJIOTHN)

PacmmgpoBate mapky wmeramnonpoaykuuu: Crane O8km M JaTh €€ XapaKTePUCTHKY

(Ha3HaueHue, Ka4eCTBO, MECTOIOJI0KeHUEe Ha quarpamme Fe-C, ctpyktypa)

PacmmgpoBate Mapky meramtonponykuuu: CT3Km U JaTh ee XapaKTepUCTHKY (Ha3BaHUe,
Ha3Ha4yeHHe, KaueCTBO, 0COOEHHOCTH TEXHOJIOTHN)

Pacmm¢poBats Mapky Metayuonponykiuu: TT8K6 u nath ee xapakTepucTHKY (Ha3BaHUeE,
Ha3HAYeHHE, CBOWCTBA, OCOOCHHOCTH CTPYKTYPHI U TEXHOJIOTHH) (

Pacmm¢poBate Mapky Metautonpoaykiuu: Y12A u nate ee XapakTepUCTHKY (Ha3BaHHE,
Ha3Ha4YeHHe, KayecTBO, MECTOIoJIokeHne Ha nuarpamme Fe-C, cTpykTypa, OCOOEHHOCTH
TEXHOJIOTHH )

Pacmudposate mapky weramtonpoayknuu: Crame 30A W JgaTh €€ XapaKTePUCTHKY

(Ha3BaHUe, Ha3HAUYEHUE, CBOIICTBA, OCOOEHHOCTH CTPYKTYPBI M TEXHOJIOTHH)

Pactmudposats Mapky meramtonpoaykiuuu: T15K6 u math ee xapakTepucTUKy (Ha3BaHHE,
Ha3HaueHUe, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

OcHOBHBIE pa3HOBUAHOCTA HAaHOMaTepuaioB. Pa3mepsl 3epeH (c10eB, BKIIOUEHUH, TIOP)
XapakTepHble 17151 HaHoMaTepuaioB. OCOOEHHOCTH MEXaHMUYECKUX CBOWCTB
HaHOMAaTEPHAaJIOB.

[IpropuTeTHbIe HallpaBIeHUs Pa3BUTUSI HAHOTEXHOJIOT MU

OcHOBHBIE XapaKTEPUCTUKH CTPYKTYpPbI HAHOIIOJIUMEPOB
Mexanu3msl gegopmaiiu, 0COOEHHOCTH MEXaHUYECKUX CBOMCTB HAHOMAaTEpHUaJoB.
3aBUCUMOCTb TBEPJOCTH, MPEEIIa IPOYHOCTH U OTHOCUTENIBHOTO YJUIMHEHUS OT pa3Mepa
3epHa
[IpenmyiecTBO NOPOIIKOBBIX TEXHOJIOTHIA. BUJIbI TOPOIIKOB, HCIIOIB3YEMBIX AJIS
MI0JIy4€HHUsI HAHOMAaTEPHAaJIOB, ONEPALIUU OPOIIKOBOIN TEXHOJIOTHH.

MeTo bl KOHCOMUAALNH YIIBTPAJAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCJIOBHS pEaJIN3aLUH.
Crioco0bl yMEHbILIEHUSI TOPUCTOCTH HAHOMATEPUAJIOB.

.MeTo/1bl MHTEHCUBHOM IIACTUYECKOM JeopMaluu KpydeHUEM I0J1 BBICOKUM JaBICHUEM U
PaBHOHAKAJIbHBIM YIJIOBBIM [IPECCOBAHUEM.

MeTo1bl KOHTPOJIUPYEMOI KPUCTAIUIM3ALUHU U3 aMOP(HOTO COCTOSIHUA. THUIIBI OTyYaeMbIX
CTPYKTYP B 3aBUCHUMOCTH OT YCJIOBUI 3aKaJIKK U3 KUJKOTO COCTOSIHUS: OHO- U
MHOTr0()a3HOM, aMOPPHO-KPUCTAIUTUYECKOH, aMOP(HHOM.

OuznyecKkre U XUMUUECKUE METO/IbI IOJIyYeHHUS HAHOCTPYKTYPHBIX IJIEHOK; TEXHOJIOTUN
HMOHHOI'O OCAKICHMS U MIEKTPOLYTOBOIO UCIIAPEHHS MATHETPOHHOT'O HAIIBIICHUS.

IIpumepsl TECTOBBIX 3aaHUNI

Samanue Ne 1
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1. Yto Ha3bIBaeTCs CTPYKTYpOil MaTepuana’?

a) IIePOXOBATOCTh MOBEPXHOCTH; 0) BUAMMOE CTPOCHHE; B) HATMYUE TPEIIUH

2. YT10 Takoe XJI1agHOIOMKOCTE?

a) yMEHbILIEHUE TBEPJIOCTH MIPU HU3KUX TEMIIEpaTypax; 0) oXpymurMBaHHE MaTepHuala Ipyu HU3KUX
TeMIIepaTypax; B) MPOUYHOCTh MaTepuasa Mpyu HU3KUX TeMIepaTypax

3. Haubonee GaronpusiTHBIM coueTaHHEeM (PU3NKO-MEXaHUIECKUX CBOMCTB 00J1a1al0T

a) KpyMHO3EpHUCTHIE; 0) MEIKO3EPHUCTHIE; B) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3epHA

3amanne Ne 2

1. IIpu oxnaxaeHUH CIUTKA 00pa3yeTcsl 30Ha KPYMHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAXKJIEHUH; 0) IPU HATIPABIEHHOM OTBOJIE TEIUIA; B) IPU MEJIEHHOM
OXJaXKIEHUN

2. Hannuune Ha MOBEPXHOCTH U3JI0MA YYAaCTKOB € OJIECTSAIIEH U MIEPOXOBATON MOBEPXHOCTHIO
XapaKTEPHO IS

a) KpUCTAJTTMYECKOT0 U3JI0Ma; 0) BOJJOKHHCTOTO U3JI0Ma; B) YCTAJTOCTHOTO U3JIOMa

3. HarpeB ucnonb3yoT B mipoliecce:

a) rIyOOKOro TpaBieHus; 0) TpaBleHUe peakTuBoM baymana; B) TpaBiieHue peakTuBoM I eiiHa;

3aganue Ne 3

1. Kakyro KpUCTAIUTMYECKYIO PEIIETKY UMEET >Kene30 — Y7

a) ['IK; 6) OLIK; B) poMOosapuyeckas

2. Yto npoucxXouT NpU OXJTaKIECHUH B TOUKE S?

a)® > A;0)A—-ILB)II— A

3. Yo o3HavaroT HM@pbl B Mapke ctanu Y 12?7

a) MOPAIKOBBII HOMED; 0) copepkaHue yriaepoaa B COTHIX %; B) cOAepKaHHUE YTIAEpOaa B JECI-ThIX
%

3amanue Ne 4

1. Kakas crans moasepskeHa oTiyckHou xpymnkocta 11 poma?

a) 40; 6) 40X; B) 40XM

2. KakoBo conepsxanue maprasia B cranu ['andunpaa?

a) 13 %; 6) 1,3 %;8) 0,13 %

3. Kak BIusOT GONBIIMHCTBO JISTHPYIONIMX JIEMEHTOB Ha COJIep KaHUe yriepoa B mepaute?
a) MOBBILIAIOT COJICPIKAHUE YTIEepo/ia; 0) MOHMKAIOT KOJMYECTBO YIIIepoa; B) HE BIUSIET

3amanue Ne5

1. Kakyto cTpyKTypy UMeeT JeIeOypUT IMpeBPaICHHBIN?

a) A+1[;0) T+ 11; B) T + @

2. Kakue CBOWCTBA YyTYHOB ONPEACISIOTCS (OpMOit rpad)UTOBBIX BKIFOUCHUI?

a) oB, 0; 0) HB, 9; 8) HB, KCU

3. Ilpu kakoii Temrepatrype IPOBOJSAT OTIKUT IS TIOYYEHUS TIEPIMTHOTO KOBKOTO 4yryHa?
a) 750°C; 6) 850°C; B) 950°C
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