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1. ]_Ie.]'[l/l, 3a/lavYi U IVIAHUPYEMbBIC PE3YyJabTaThbl Oﬁy‘IeHl/lﬂ o TMCIOMIIJIMHE

Llenv Oucyunnunbl - TO3HAHME OPUPOJBI M CBONCTB MaTE€pHAJIOB, a TAKXKE METOJOB HX
yIpouHeHus sl Hanbosee 3G (HEeKTUBHOTO UCIIOJIB30BAHUS B TEXHUKE.

3aoauu oucyuniumnobl:

- U3yY€HUE OCHOBHBIX MOHATUN, TEPMUHOB M OIpPEJIEICHUN B 00JIACTH KOHCTPYKIMOHHBIX,
MHCTPYMEHTAJIBHBIX U (PYHKIIMOHATBHBIX MaTepPHalIOB (MAapKUPOBKA, CTPYKTYpa, CBOICTBA);

- M3yYEHUE COCTaBa, CTPYKTypbl U CBOMCTB COBPEMEHHBIX METAJUIMYECKUX U
HEMETAJUIMYECKUX MaTepUaIoB;

- OCBOEHHME OCHOB TEPMHUECKOMN, XUMUKO-TEPMUUECKON U TEPMOMEXaHNUECKON 00padOTKY;

- OCBOEHHE BHJIOB pa3yNpOYHSIOMIEH M ynpoyHsomeld o0paboTKu (OTXKUT, HOpMAaJIU3alIHs,
3aKaJika, OTIyCK, IIEMEeHTalus U Jp.);

- u3ydeHue (U3NYECKON CYIIHOCTH SIBJICHHUH, MPOUCXOISAIIMX B MaTepuaiax B YCIOBHUSAX
IIPOM3BOJICTBA U IKCILITyaTalluy;

- OCBOEHHME OCHOBHBIX CBSI3€M MEXIY CTPOEHUEM MATEPUAJIOB U UX CBOMCTBAMHU (TBEPIOCTHIO,
MPOYHOCTHIO, U3BHOCOCTOMKOCTHIO, MIIACTUYHOCTHIO U JP.);

- U3y4YeHHe CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHUAIOB B 00JIACTH HU3KUX TEMIIepaTyp;

- U3yuyeHue o0JacTh NMPUMEHEHUs Pa3IMYHbIX COBPEMEHHBIX MAaTEPHAJIOB JJIi U3TOTOBICHUS
MPOIYKITHH.

IInanupyemvie pesynomamuvl 00yueHusi — TOATOTOBKA CTYAEHTOB K JESATEIBHOCTH B
COOTBETCTBUU C KBAJTU(UKALMOHHONW XapaKTEpUCTUKON OakajaBpa IO HAIPaBJICHUIO, B TOM YHUCIIE
(dbopMUpOBaHHE YMEHUH MO CO3/1aHHI0, 00pabOTKE M M3YUYEHHMIO CBOMCTB M CTPYKTYpPBI pazIU4HbIX
MaTEepUasoB.

OOyuenne no aucuumiauHe «HuU3koTEMIEpaTypHOE aTepUaroBEIECHUE» HAMpaBICHO Ha
dbopMupoBaHHE Yy OOydYarOIIMXCA CleAyomux kommneTeHuid B cooTBerctBUM ¢ PI'OC 16.03.03
XonoauinbHas, KpUOT€HHAs TEXHUKAa M CUCTEMbl >KU3HEOOECIeueHUs, YTBEPKAEHHBIM IPUKA30M
Muno6puayku Poccun ot 01.06.2020 N 698:

KOII U HAUMEHOBaHUue KOMHeTeHI[I/Iﬁ I/IH)II/IKaTOPLI JOCTUKCHUA KOMIICTCHIINUN
OIIK-1 Cnoco6eH ucroib30BaTh NOIIK-1.1. 3HaeT 0CHOBBI MaTEMATHKHU U (PU3UKU
¢dbynnamenTanbHble 3akoHbI Tpuposl U | MOIIK-1.2. YMeer pemiats cTanAapTHbIE
OCHOBHBIC 3aKOHBI HpO(l)eCCI/IOHaJ'H)HI)Ie 3aaa4yu C IPUMCHCHUEM
CCTCCTBCHHOHAYYHBIX JUCIHUILJINH B C€CTCCTBCHHOHAYYHbIX U 06H_[CI/IH)KCHCPHBIX 3HaHPII>i,
HpO(i)eCCPIOHaJTBHOI;'I JACATCIIbHOCTHU METOJ0B MAaTEMAaTHUYECKOI'O aHaJIn3a 1
MOACIMPOBAHUS
2. MecTo TMCUMILIHMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JuctunianHa OTHOCUTCSA K 00s3aTennbHOM yacTu Omoka b1 «/lucumminael (MoTyin)y.

JucuuninHa B3auMOCBSI3aHa JIOTUYECKH B COAEPKAaTeTbHO-METOIUYECKU CO CIICTYIONTUMU
qucuumimHaMu U npaktukamu OOIT:

- TexHONOrNsI KOHCTPYKLUMOHHBIX MAaTEPUAJIOB;

- ConpoTuBIIEHHE MAaTEPUAJIOB.

3. CTpyKTypa U coaepKaHue TUCIHUIIIHMHBI

OO61mas TpyA0eMKOCTh JUCHHUIUTHHBI COCTaBIsAET 3 3aueTHbIe equHuIlb! (108 gaco).



3.1 Bwuabl yueOHO# padoThl U TPYA0EMKOCTH

Ounast popma oOyueHUs

Ne Bu yue6Hoii pagoTh1 KoaunuectBo | CemecTpsl
n/n 4acoB 6
1 | AyauropHble 3aHATHA 54 54
B ToM gncie:
1. Jlekun 28 28
2. JlaGopaTopHblie 3aHITH 8 8
3. CeMuHapcKue 3aHATHS 18 18
2 | CamocrosiTesqibHas pabora 54 54
B ToM uncie:
2.1. | IloaroroBka K JJaOOpaTOPHBIM 3aHATUAM U 22 22
CEeMHHAPCKHUM 3aHSTHIM
2.2. | IlpopabGoTKa JEKIIMOHHOI'O MaTepHraja 32 32
3 | IIpome:xkyTouHas arrecTaums
3auer/mud. 3a4eT/IK3aMeH 3a4yer 3a4yer
Hroro 108 108

3.2 Temaruyeckuii NJIaH U3yYeHUS TUCIUTLIHHBI

Temarnueckuii TUTaH pa3MENIEéH B MPHIOKEHUH | K pabodeii mporpaMme.

3.3 Conep:kanue THCUMILJIMHBI

Tema 1. BBognast yacTth

3HaueHHe W 3aJaud Kypca MarepuanoBelieHue. Poiib mMaTepualioB B COBPEMEHHOM TEXHUKE.
Kpurepun onenkun u BpIOOpa MaTepuasioB. PaGOThI OTEYECTBEHHBIX M COBPEMEHHBIX YUYEHBIX B
obnactu mMaTepuanoBeneHus. MaTepuanoBeqeHe, Kak HayKa, U3ydaronias CBOWCTBA MAaTEPHAIIOB B
CBSI3U C UX COCTAaBOM U cTpoeHueM. Kiaccudukanus marepraos.

Tema 2. ®u3uKko-MexaHUYeCKUe CBOiCTBAa MaTepuaioB. CTpoeHre MATEPHAJIOB

Crpoenne wmatepuasioB. (OCHOBHbIE TIOHSATHSL O CBOMCTBAaX MaTepuasoB. ATOMHO-
KPUCTALIMYECKOE CTPOCHHE METAIOB, HW30TPONMs, aHU30Tpomus, KBaszuuizorponus. Ilytu
MOBBIIICHUS MPOYHOCTU MeTa/uIoB. KpucTtamu3anus MeTajljioB IEPBUYHAS U BTOPUYHASL.

Tema 3. Teopus cniiaBos

[Tonstust o crnaBax. TBepaple pacTBOPHI, MEXaHUYECKHE CMECH, XMMHUYECKHUE COCIUHEHMS.
JuarpaMma  COCTOSIHUSI ~ KE€JI€30-IIEMEHTUT. XapaKTepUCTUKH KOMIIOHEHTOB. CTpyKTypHBIE
coctapistomue u ¢aspl Ha AUarpaMMe jkene3o-nieMeHTUT. Kiaccudukamus craneit mo crocoOy
IPOM3BOJICTBA, HA3HAUCHHUIO U Ka4eCcTBY. MapKupoOBKa YIJIEpOAUCTHIX cTayiell. YyryHbl ¢ TpaguToMm,
nojioBuH4YatTeie U Oenble. CTPyKTypa, CBOMCTBA, 00JACTH MPUMEHEHUS U METOMbI IMOITYYEHUSI CEPbIX,
KOBKHUX U BBICOKOIIPOYHBIX YyT'YHOB. MapKUpOBKa YyT'yHOB.

Tema 4. Tepmudeckasi 1 XHMHKO-TepMHYecKas 00padoTka

Bunpl tepmuyeckoit o0paboTku craneid. [IpeBpamienusi mpu HarpeBe crtanu. Poct 3epHa
ayCTEHUTA, HACJIECTBEHHOE U ACHCTBUTENbHOE 3epHO B cTanu. [leperpes u nepexor. IlpeBpamienue
ayCTEHHUTA IPU HEMPEPHIBHOM OXJIaXKIeHUH. J{narpaMMa nu30TepMUYECKOro MpeBpallieHusl ayCTeHUTA.



[TepnutHOE TpeBpameHre. MapTeHCUTHOE TMpeBpalieHue u ero ocodbeHHoctu. [IpeBpaimenue npu
OTIIyCKE, CTPYKTypa M CBOMCTBA CTalu Ipu otnycke. OtnmyckHas xpynkocts [ u I poxa.
[IpokanuBaeMOCTh U 3aKaJIMBAEMOCTh CTajld, (PAKTOPHI, BIMUSIONIME Ha MPOKAIUBAEMOCTD:
BIMSIHUAE JICTUPYIOIIMX OJJIEMEHTOB, pa3Mepa 3€pHa ayCTEHUTa, HEPACTBOPUMBIX KapOWIOB U
BKJIFOUEHUI. MeToiuKa onpeiesieHns KpUTHYECKOTo IMaMeTpa Mo IruarpaMmme IpOKaJIuBaeMOCTH.
du3nvecKre OCHOBBI XUMUKO-TEPMUIECKOM 00pabOTKH, MOHATHE O KodduimeHte nuddysum.
Bunapl xumMuko-TepMuueckoil 00paboTKu

Tema 5. KOHCTPYKIIMOHHbIE 1 HHCTPYMEHTAJIbHbIE MATEPHUAJIbI

Knaccugukanuss J1erupoBaHHBIX CTalleil MO CTPYKTYype B HOPMAJIHM30BAHHOM COCTOSHHUH
(muarpamma ['mite). MapkupoBKa JIETHPOBAHHBIX CTaJed, WX MPEUMYIIECTBA IO CPaBHEHUIO C
yraepoaucTbiMi. JleeKThl JerupoBaHHBIX cTanedl (mudepHslid HU37I0M, (DIOKEHBI, OTIyCKHas
XpynKocTh). OCHOBHBIE TPeOOBaHUS K JISTHPOBAHHBIM KOHCTPYKIIMOHHBIM cTassiM o ['OCT.

I/IHCTp}IMeHTaHLHBIe YTJICPOAUCTBIC U JICTUPOBAHHBLIC CTAJIM IJId PCKYIICTO HWHCTPYMCHTA,
COCTaB, MapKHpOBKa, TepMuueckas 00paboTka M 00JacTH MpUMEHEHUs. TBepjble MOPOIIKOBBIE
CIUIaBBI AJIs pexylero nHcTpymenra. Kepamuka. CBepXTBepAble MaTepUabl.

Tema 6. OcoO0eHHOCTH 3KCIUIyaTaluM OOOpPYAOBAHHMSI NPH HHM3KHUX M KPHOICHHBIX
TeMIeparypax

OOmme cBeneHHsA. XJIaJOCTOWKOCTh CTaJlel KIMMAaTHYeCKoro xojoja. TpeOoBaHus K
MaTepuaiaM KpHOTeHHOW TexHUMKH. Jlepopmanuss W paspylleHHE MaTepuajgoB MpH HU3KUX
TeMmIreparypax. Yopyras u IactTuueckas aedopmanus. Xpynkoe U BA3Koe paspyuieHue. PakTopsl,
ONpEACIAIONINE XapaKTeP pa3pyLICHMUS.

Tema 7. MeToabl NOBBIIIEHUS] KOHCTPYKIMOHHON MPOYHOCTH XJIAJOCTONKHUX CTaJIel

CoBpeMeHHass KOHLENIMS BBICOKOIPOYHOI'O COCTOSIHMSA. TeXHOJorus IpOU3BOJCTBA
XJAJOCTOMKUX CTaliel. YTpaBieHUE MPUPOJON HEMETAINIMYECKUX BKIKOUEHUM. Packucnenue cranu.
CHuxeHue cojepxaHusi yriaepoja. Biusuue ceprsl u gocdopa Ha CBOHCTBA XJITaJOCTOMKHUX CTaJei.
[Ipumecn TBETHBIX METAUIOB B CTalsix. M3MmenpueHHEe 3epHa TEPMUYECKOH O0OpabOTKOM.
dopMupoBaHHE CTPYKTYpbl JMCIEPCHBIMU BbIACICHUSAMHU. TepMoMexaHuueckas oOpaboTKa.
PerynupoBanue pa3mMepoB 3epHa TEPMOUUKIUPOBAaHHEM. BiMsHHME cerperanMoHHBIX MPOIECCOB Ha
XJIaJJ0OCTOUKOCTD CTAJICH.

Tema 8. KoHCTPpYKIIMOHHBIE MaTePHAJIBI /I TEXHUKH HU3KUX TeMIlepaTyp

Cranu, paboTtaroIiye mpu TeMIlepaTypax ymMmepeHHoro xojoaa. Ctaau KpHOTEHHOW TEXHHKHU.
JluTelinple cTamu yMEpPEHHOTO XO010/a. AJIIOMUHUN M €ro CIUIaBbl B TEXHUKE HU3KUX TEMIEpPaTyp.
Meny u e€ craBel B KpUOTCHHOW TexHWKe. CTaJii M CIUIaBbl C OCOOBIMH CBOWCTBaMH.
Hemeramnunueckue Xi1agoCTONKUE MaTEpUAIbI.

3.4 TemaTrnka ceMHHAPCKUX/MPAKTHYECKHUX U JJa0OPATOPHBIX 3aHATHI

3.4.1. JJabopaTopHbI€ 3aHATUS

Jlaboparopuoe 3anste Nel «Jlepopmanust u paspylieHHE MaTepHalioB MpPU HUKHX
TEMIIEPATYPAX)»

Jlaboparopuoe 3anatue Ne2 «BnusHue JKUAKUX KPUOTCHHBIX Cpel Ha CBOMCTBa
METAININYECKUX MaTEPUAIOB)»

3.4.2. CemuHapcKue 3aHATUS



Cemunapckoe 3ansatue Nel «Makpoananus cranen»

Cemunapckoe 3ansatue Ne2 «MukpoaHains cranein»

Cemunapckoe 3ansatue No3 «YTiepoaucThie cTaan»

Cemunapckoe 3ansatue Ned «HyryHbi»

CemuHnapckoe 3anstue NoS «3akanka v OTITYCK YTIepOAUCTON CTaIn
Cemunapckoe 3anstue Ne6 «IIpokanuBaemMocTs cTanein»

Cemunapckoe 3ausTie No7 « XUMHKO-TepMUYecKast 00paboTKay»
Cemunapckoe 3anstue Ne8 «JlernpoBaHHbIE CTAIN

Cemunapckoe 3ansatue No9 «Hemerannnueckue Xj1a0CTOUKUE MaTepHaIbDy

3.5 TemaTuka KypcOBBIX IPOEKTOB (KypPCOBBIX padoT)
KypcoBbie paboThI 110 TUCHUIUIMHE HE TPEIYyCMOTPEHBI.

4. YueOHO-MeTOAMYECKOEe M MH(POPMALIMOHHOE O0ecIevYeHune

4.1 OcHoBHas JuUTEpaTypa

1. Canynos, C. B. Marepuanoseaenue : yueoHoe mocoowue / C. B. CamyHoB. — 2-€ u3., ucrp.
u jjon. — Cankt-IletepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-1793-3. — Texkcr :
ANEKTPOHHBIH // JlaHb : 35ekTpoHHO-OnbaMoTeunas cucrema. — URL:
https://e.lanbook.com/book/211805 (mata obpamienus: 04.09.2023). — Pexxum qoctyna: st
aBTOPH3. IIOJIb30BATEIICH.

4.2 JlomoJHUTeJbHAA JUTEPATypPa

1. Kopones, A. I1. Tepmuueckas 1 XUMHKO-TepMHUecKasi 00paboTka cTaiu : yueOHoe
nocobue : B 2 yactax / A. I1. Kopones, /1. M. Mopnacos, M. B. Makapuyk. — Tamb6oB : TI'TVY, 2021
— YacTs 1 : Tepmuueckas oopadorka cramu — 2021. — 98 ¢. — ISBN 978-5-8265-2433-6. —
Tekcr : anexTpoHHbil // Jlanb : anekTpoHHO-OMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/320459 (mata obpamenus: 04.09.2023). — Pexxum noctyna: st
aBTOpU3. M0JIb30BaTENeH.Hble HaHOMaTepuanbl. YuedHoe nocodue / I'. M. Bonkos — M.: KHOPVYC,
2011, 168 c.

2. Connues, 0. I1. Cnenunanshbie Matepuainsl B MauHoctpoenuu / 0. I1. Connues, E. U.
[Tpsaxun, B. 0. [luupaiinen. — 3-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 664 ¢. —
ISBN 978-5-507-47201-7. — Texkcr : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-OUONIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/340061 (marta obpamenus: 27.03.2024). — Pexxum pocrymna:
JUISL aBTOPH3. TOJIB30BATEIIEH.

4.3 DuaekTpoHHBbIEC 00pa3oBaTe/IbHbIE PeCypPChl

[TpoBenenue 3aHATUI U aTTeCTalMii BO3MOXHO B JAUCTAaHLMOHHOM (hopMaTe ¢ NpUMEHEHHEM
CHUCTEMBI JUCTaHIMOHHOTO o00yuenus ynusepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) no Bcem pazaenam IporpamMMsl:

HaszBanue JOP Ccbliika Ha Kypce

Martepuanosenenue u TKM https://online.mospolytech.ru/course/view.php?1d=5927

4.4 JluueH3HMOHHOE U CBOOOAHO PACPOCTPaHsAEeMOe MPOrpaMMHoOe odecreyeHue


https://online.mospolytech.ru/course/view.php?id=5927
https://e.lanbook.com/book/340061
https://e.lanbook.com/book/320459
https://e.lanbook.com/book/211805

He npenycmotpeno.

4.5 CoBpemenHble npodeccHoHAIbHBbIE 0a3bl JAHHBIX U MH(OPMALMOHHBbIE
CIIPABOYHbIE CHCTEMbI

Ne HaumenoBanme Ccbuika Ha pecypc JocTtynHocTh
NupopManinoHHO-CIIPAaBOYHbIE CHCTEMbI
1. | Madopmanrornkie pecyperr Ceru http://www.consultant.ru HoctymHo
Koncynprantlntoc
JIeKTPOHHO-0UO0JIMOTEYHbIEe CHCTEMBI
Jlanb https://e.lanbook.com/ JoctymnHa B ceTn
L. HuTtepHeT 6e3
OTpaHUYCHUU
IIpodeccuonanbubie 6a3bl JAHHBIX
ba3a naHHBIX Hay4IHOM http://www.elibrary.ru JlocTymHO
L. | snexTponHoOit 6HGIMOTEKH
(eLIBRARY.RU)
5. MarepuajibHO-TEXHHYECKOE O0ecleYeHue
Homep ayauropuu Oo0opynoBanue
2214 DIIEKTpOHHAs TOCKA
6. MeToauyeckue peKOMeH AUl

6.1 Meroguueckue peKOMEHIAIMH IJIS MPenoaaBaTeJis 0 OPraHu3anuu
00y4eHus

6.1.1. IlpenomaBaTenb OpraHu3zyeT MPENoJlaBaHUe JAUCHHUIUIMHBI B COOTBETCTBUHU C
TpeboBanusimu  "llonoxenuss o0 opraHuzanuu 00pa30BAaTEIBLHOrO Mpollecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCHTETE U ero (prnanax", yTBepKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATUHU MpENoJaBaTeNb JOBOAUT 10 CBEICHHS CTYIEHTOB COJECp>KaHUE
paboueit mporpammer aucuuiinHbl  (PITJ]) w mpegocraBisieT BO3MOXXHOCTH O3HAKOMIJICHHS C
MPOTPaMMOil.

6.1.3. IIpennonaBarens 0ocoOEHHO 0OpaniaeT BHUMaHUE CTYACHTOB Ha:

- BUABI U (QOPMBI MPOBEICHUS 3aHATUN MO UCHMIUIUHE, BKJIIOYAs MOPSIOK MPOBEICHUS
3aHATUH C TMPUMEHEHHEM TEXHOJOTUM JMCTAHIIMOHHOTO OOYYEeHHS W CHCTEMbl JUCTAHIIMOHHOIO
o0yuenus yausepcuteta (CIO mocmonuTexa);

- BUJBL, COJAEpPXKAHUE U TOPAJOK MPOBEACHHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
COOTBETCTBUU C (POHIOM OILICHOYHBIX CPE/ICTB;


http://www.elibrary.ru/
https://e.lanbook.com/
http://www.consultant.ru/

- popmy, coliepkaHue U MOPSIOK MPOBEACHUS MPOMEKYTOUHON aTTECTallul B COOTBETCTBUU C
(OHIIOM OLIEHOYHBIX CPECTB, peaycMoTpeHHbM PIT/L.

6.1.4. JloBomuT 10 CBEACHUS CTYJACHTOB TpaduK BBIMOJHEHUS YYEeOHBIX padoT,
npenycMorpennsix PITI.

6.1.5. Heobxoaumo ¢ camoro Haudajga 3aHATHA PEKOMEHIOBATh CTYJEHTAaM OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JIUTEPATyPy U yKa3aTh MyTH JOCTYIA K HEMH.

6.1.6. BHauane wiaum B KOHIIE ceMecTpa JaTh CIHCOK BOMNPOCOB [Ji TOATOTOBKU K
MIPOMEKYTOUYHOM aTTECTAlluu (IK3aMEHY WJIU 3a4ETY).

6.1.7. Pexomenmyercs ¢dakT o3HakomsieHHs cTyaeHToB c PIIJI u rpaduxom paboTsl
MUCbMEHHO 3a(h)UKCHPOBATH MOAINUCHIO CTY/IEHTA B JIMCTE O3HAKOMIIEHHs ¢ coaepxkanue PI1/I.

6.1.8. IlpenogaBartenu, Beaylmuid JIGKIMOHHBIE M TPAKTUYECKUE 3aAHATHUSA, JOJKHBI
COTJIAaCOBBIBATh TEMATUYECKHI IUTaH NPAKTUYECKUX 3aHSATHH, HUCHOJIb30BaTh E€IUHYI0 CHCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUH TUCHUTUIHHBI.

6.1.9. Ilpu noaroroBke K JIaDOPATOPHOMY 3aHATHIO IO IEPEYHIO OOBSABICHHBIX TEM
NPENoaBaTeNIl0 HEOOXOIUMO YTOYHUTH IUIAH WX TPOBEACHHSA, NPOAyMaTh (HOPMYITHUPOBKU U
coJiepKaHne yueOHBIX BOIPOCOB, BBIHOCUMBIX Ha 00CYXIEHHE, 03HAKOMUTHCS C IIEPEYHEM BOIIPOCOB
110 TEME CEMHHApA.

B xonme cemuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh NPAKTHUUYECKYH0 3HAYMMOCTH TEMBbI
CEMUHApPCKOI0 3aHATHUS, ONpPENEIUTh MOPSAJOK €ro MpOBENCHHs, BpeMs Ha OOCYXJIEHUE Ka)KIO0ro
yueOHoro Borpoca. [Ipumenss GppoHTanbHBINA ONPOC 1aTh BO3MOXKHOCTh BBICTYIIUTh BCEM CTY/IEHTaM,
MPUCYTCTBYIOIINM Ha 3aHATHH.

B 3akmounTenbHOM YacTH CEeMHUHAPCKOTO 3aHATHS CIEAYeT MOJBECTH €ro UTOTH: AaTh OLEHKY
BBICTYIUICHHI Ka)XXI0TO CTYACHTa M y4eOHOI TPYMIIBI B 11eI0M. PacKphbITh MOJII0KHUTEIbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOIO0 CEeMHUHApCKOro 3aHsATUS. OTBETHUTHh HAa BOIPOCHI CTYIEHTOB. Bolarh
3aJJaHUs AJIS1 CAMOCTOSITETIbHOM pabOTHI MO MOATOTOBKE K CIEAYIOIIEMY 3aHSATHIO.

Bo3moxHO mpoBeeHne 3aHATHI U aTTecTaluid B JUCTAHIIMOHHOM (hopMare ¢ MpUMEHEHUEM
CHCTEeMBl TUCTaHIMOHHOTO o0yueHusi yHuepcurera (CJO-LMS). Ilopsaok npoBeneHus paboT B
JUCTAaHIIMOHHOM (hopmaTte yCTaHaBIMBAETCS OTJCIBbHBIMU PACOPSIKEHUSIMH MPOPEKTOPA M0 yUeOHOM
paboTe u/uinu eHTPOM y4eOHO-METOINIECKOM PaboTHI.

6.2 MerToauyeckne yKazaHus AJ151 00y4al0UIUXCH M0 OCBOCHUIO U CHUNINHBI

6.2.1. CTyaeHT ¢ caMOoro Hayajia OCBOCHMS AUCLHUILIMHBI JOJKEH BHUMATEIbHO O3HAKOMUTCS
¢ paboueii mporpaMMoi JUCHUIUINHBIL.

6.2.2. CtyneHTy HeoO0XOAMMO COCTaBUTh A cedst rpaduK BBINOIHEHUs Y4eOHBIX pPadoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeGoBaHUM [Apyrux IUCHUIUIMH, M3Y4YaeMbIX B TEKYLIEM
ceMecTpe.

6.2.3. [lpn mpoBeneHuU 3aHATHH U MpoUENyp TEKYyLIEH W MPOMEXYyTOYHOW aTTecTalluu C
UCMOJIb30BAaHUEM HWHCTPYMEHTOB HH(OpPMAIMOHHONW 00pa3oBaTeabHON Cpeabl JUCTAHLMOHHOTO
oOpazoBanus yHuBepcurera (LMS Mocnonurexa) Kak BO BpeMs KOHTAKTHOM pabOThl C
npernojiaBaTeseM, Tak M BO BpPEMs CaMOCTOSATENbHOM pabOThl CTYJIEHT JAOJDKEH O0ecledyuTh
TEXHUYECKYI0 BO3MOXKHOCTb JMCTAHIMOHHOTO TMOAKIIOYEHHUS K CHCTEMaM JIMCTAaHI[MOHHOTO
oOyuenus. I[Ipy oOTCYTCTBUM TakoW BO3MOKHOCTHM OOCYIUTh CHTyallUlI0 C IpenojaBareieM
JTUCIUIUINHBI.

6.2.4. CamocrosTenbHas paboTa sBISETCS OJHUM M3 BHMJOB YydeOHbIX 3aHATHHA. Llenb
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE YCBOEHUE CTYAEHTaMU BOIPOCOB, PACCMAaTPUBAEMbIX B
IIPOLIECCE U3YUEHUS TUCLIUIUIMHEIL.

Bunbl BHEayIUTOPHON CaMOCTOSITENILHON pabOTHI:
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- CaMOCTOSATEIBHOE U3Y4YE€HUE OTAEIbHBIX TEM AUCLHUIUINHBL;

- MOJITOTOBKA K JICKIIHOHHBIM 3aHITHSAM;

- IOATOTOBKA K CEMUHAPaM U MPAKTUYECKUM 3aHATHAM;

Jyist BEIIOTTHEHMSI TF0OOTO BUJ]a CAMOCTOSTEIHHON pabOThl HEOOXOIUMO MPOUTH CIIEAYIOIINE
STaIbI:

- OTIpe/ieTICHHE 1IeTTH CaMOCTOSITEIbHOIN paboThI;

- KOHKpETH3alus 03HaBaTeIbHON 3a1auH;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENIbHON paboTe;

- BBIOOP a/IEKBATHOTO crioco0a IeHCTBHS, BEAYILETro K PELICHUIO 3a1a4H;

- IJTAaHUPOBaHHUE PabOThI (CAaMOCTOSATEILHON WM C MMOMOIIBIO MTPETIoIaBaTeNs) Hajl 3aJaHHEM;

- OCYILECTBJIIEHHE B IPOLIECCE BBINOJHEHHUS CAMOCTOSTENbHOW paboThl CaMOKOHTPOJIS
(TPOMEXKYTOYHOTO M KOHEUHOT0) Pe3yJIbTaTOB paOdOThI, 1 KOPPEKTHUPOBKA BBHITIOJTHEHUS PaOOTHI;

- peiiexcust;

- IPE3CHTAIUS CaMOCTOSITEIbHOI paboThI.

7. DOoH/ OLIECHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHNUS Pe3yJIbTATOB 00y4eHHUs
JI1s1 KOHTpPOJI YCTIeBAaeMOCTH M Ka4eCTBa OCBOCHUSI AUCIUILINHBI HACTOSILEH TPOrpaMMoi

MIPEyCMOTPEHBI CIEAYIONINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYIUi KOHTPOJIb);
- MPOMEKYTOYHAsI aTTecTalus (3a4eT).

7.2 IlIkajga 1 KpUTEPUH OLEHUBAHUSA Pe3yJIbTATOB 00yUYeHUs IPH
NMPOBEACHUU NPOMEKYTOUYHOM aTTeCTALMHU

Mlxkana

Kpurepun onenuBanus
OLICHHBaHMA

BoimonHeHsl Bce BHUIbI y4eOHOW paboOThl, MperyCMOTPEHHbIE YUeOHBIM
mw1aHoM. CTyJIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHWUN, YMEHUH, HAaBbIKOB
NpUBEJCHHBIM B TaOiMIax MoKa3aTesel, Omepupyer NpHOOPETCHHBIMU
3auTeHo 3HAHUSMM, YMEHUSIMHU, HaBbIKaMH, IPUMEHSIET UX B CUTyalUsIX NOBBILICHHON
cioxkHoctu. Ilpu 3TOM MOryT OBITH JOMYyIIEHbl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPyIHEHUS MIPU aHAIUTUYECKUX OIEpalusX, IEpeHOce 3HaHUN
Y YMEHUI Ha HOBBIEC, HECTaH/IaPTHBIE CUTYaLUH.

He BbimonHeH oauH miaM Oosiee BUIOB y4eOHON paboThI, MPeayCMOTPEHHBIX
y4eOHbIM MaHoM. CTyZ€HT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB IPHUBEICHHBIM B TaOMUIAX IOKa3aTelel, IOIMyCKarTCs
3HAYUTENIbHbIE OMIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB
0 psly NIOKA3aTeNel, CTYIEHT UCIIBITHIBAET 3HAUUTEIIbHBIC 3aTPyIHEHUS NIPU
ONEpUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

He 3auteno

7.3 OueHo4Hble cpeacTBa

7.3.1. Texyuuii KOHTPOJIb
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Bun paboTsl dopmMa OTYETHOCTH M TEKYILEr0 KOHTPOJIs
JlaboparopHblie paboOThI (IEpeUEHb OdopmiieHHbIe 0TUETHI (KypHaI) 1a00paTOPHBIX
71a00paTOPHBIX pabOT MpeICTaBIIEH B II. paboT, NpeayCMOTpEHHBIX paboueii mporpaMMoi
3.4.1) JUCLUIIJIMHBI C OTMETKOM ITPEIO1aBaTelIs
«3aUTEHOY, €CIIU BBIIIOJIHEHBI U 0()OPMIIEHBI BCE
paboTHI.
Konrponsnas pabdora (mpumep 3a1anuii B | [InceMeHHbIE OTBETHI Ha 33/1aHUST KOHTPOJIbHOM
MIPUIOKEHUU 2) paboThI, IPEIyCMOTPEHHON paboueit
IPOrpaMMO TUCIMITIIMHBI C OLIEHKOM
MIPETIoIaBaTellsl He HUXKE «YIOBICTBOPUTEIHLHOY.
TecTsl (MpUMepHI TECTOBBIX 3a/laHHH [IpaBubHBIE OTBETHI HA B BOIPOCA U3 TPEX B
IPEJICTABIICHBI B IPIJIOKEHHUH 2) OJTHOM M3 BapUaHTOB TeCTa.

7.3.2. [lpomexyTouyHasi aTTecTarus

[IpomexyTouHast aTTecTanys - (3a4eT) MPOBOAMUTCS IO OuseraMm B ycTHOH (opme. Permament
IIPOBE/ICHUS ATTECTALUU:

- BpeMmsl JUIs IOJArOTOBKM OTBETAa Ha BOMPOCH He Oornee 40 MUH.;

- BpeMs Ha OTBET Ha 3a/laHHBIC BOIIPOCHI HEe Oosee 10 MuH.

buner cocTout n3 TpeX TEOPETUUECKUX BOIIPOCOB.

[lepedyeHn BOMPOCOB K 3a4€Ty NPHUBEACH B IPHIOKEHUH 2 K paboueli mporpamme.



[Ipunoxenne 1
TemaTnyeckn mjiad (ucHuIUInEbI «Hu3koTemneparypHoe MmaTepuaJjoBe/ieHHe» M0 HAMPABJIEHUIO MOATOTOBKHU
16.03.03 XosonmiibHasi, KPUOTeHHASI TEXHUKA M CUCTEMBbI sKM3Heo0ecneyeHus (0akajaBp)

Buabi yueOHoli padoThl, BKIIOYAS

=
i CaMOCTOSITETbHYI0 PadoTy Buasl camocTosATeILHOT ®opmbI

n/n Paznen % § CTY/J€HTOB, padoThl CTY/IEHTOB aTTecTALMH
= 3 M TPYAOEMKOCTh B 4yacax

J | II/C | Ja6 | CPC KCP K.P. | K.II. | Pedepar C) 3

Tema 1. BBogHast yacts.

3HaueHue U 3a/1a4 Kypca MaTepualoBeCHHE.
Ponb MaTepuanoB B COBpEMEHHON TEXHUKE.
Kputepuu onieHKH U BBIOOpa MaTepHaoB.

1 | PaboThl OTEUECTBEHHBIX U COBPEMEHHBIX 1 2 4
yUeHBIX B 00J1aCTH MaTepHUatoBeACHUS.
MartepuanoBeeHue, Kak Hayka, H3ydarolas
CBOMCTBAa MaTe€pHAJIOB B CBSI3U C UX COCTaBOM
u ctpoenneM. Knaccudukanus maTepuasios.

Tema 2. ®u3nKo-MexaHN4ecKHe CBOMCTBA
MaTepHaJIoB.

CrpoeHue maTtepuanos

Crpoenue matepranioB. OCHOBHBIE TIOHSTHS O
CBOICTBax MaTepuanaoB. ATOMHO-
KPHUCTAJNTHIECKOE CTPOCHHUE METAaJIIIOB,
M30TPOMUS, AHU30TPOIHUSI, KBa3UHU30TPOIIHS.
[TyTH MOBBIIEHUS TIPOYHOCTH METAJIIOB.
Kpucrannu3zaius MeTanioB nepBUYHAS U
BTOpHYHASI.

Cemunapckoe 3auamue no meme
«Maxkpoananuz cmaneu» 2 1
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Cemunapckoe 3auamue no meme
«Mukpoananuz cmaneu»

Tema 3. Teopus cniiaBos.

[TonsTHsA 0 crutaBax. TBepable pacTBOPHI,
MEXaHUYECKUE CMECH, XUMUYECKUE
coenuHeHus. /luarpamMmma cOCTOSIHUS KeJe30-
LIEMEHTUT. XapaKTePUCTUKN KOMIIOHEHTOB.
CtpyKTypHBIE COCTaBIsIONMME U (a3bl HA
JMarpaMMe JKeJe30-1EeMEHTUT.
Knaccudukarus craneid o croco0y
MIPOU3BOJICTBA, HA3HAYEHUIO U KAYECTBY.
MapkupoBKa yriaepoaucThiX ctajieid. UyryHel ¢
rpaduToMm, MOJIOBUHYATHIE U OEJbIE.
CtpykTypa, CBOMCTBA, 00JIACTH MPUMEHEHUS H
METO/bI ITOJIYYEHUS CEPBIX, KOBKUX U
BBICOKOIIPOYHBIX UyTYHOB. MapKupoBKa
YYT'YHOB.

3-4

Cemunapckoe  3auamue no  meme
«Yenepooucmule cmanuy

Cemunapckoe  3amsmue no  meme
«Yyeynoiy

Tema 4. TepmMuveckass 1 XMUMHUKO-
TepMHuYecKkas o0padoTka.

Buapl Tepmudeckoit 06paboTku crajei.
IIpeBpaienus npu Harpese cranu. PocT 3epHa
ayCTEHUTa, HaCJIEICTBEHHOE U
JNENCTBUTEIILHOE 3€pHO B cTalu. [leperpes u
nepesxor. IIpespamienne aycreHuTa npu
HENpEephIBHOM OXJaxkAeHUH. [lnarpamma
MU30TEPMHUYECKOTO NMPEBPAILECHUS ayCTEHUTA.
IIepnutHOE npeBpamieHue. MapTeHCUTHOE
IIPEBpaILEHHe U er0 OCOOEHHOCTH.
[IpeBpallieHre pu OTIYCKE, CTPYKTYpa U
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CBOMCTBa cTanu MpH oTmycke. OTmycKHas
xpynkocts [ u Il pona.

[IpokanuBaeMoCTb U 3aKaJINBAEMOCTb CTaJIH,
(bakTOpHl, BIUAIOIINE HAa TPOKATUBAEMOCTb!
BIIUSIHUE JIETHPYIOIINX 3JIEMEHTOB, pa3Mepa
3epHa ayCTEeHHUTa, HEPACTBOPUMBIX KapOUJI0B U
BKJIIOYEHUHN. MeTouKa OnpeiesIeHus
KPUTHYECKOI'0 AUaMeTpa 10 Juarpamme
IIPOKAJIMBAEMOCTH.

du3nuecKkue 0OCHOBbI XMMHUKO-TEPMHUYECKON
00paboTKH, MoHsATHE 0 KO3 PunneHTe
muddy3un. Bunbl XUMHUKO-TepMUUYECKON
00paboTKn

Ce.MuHapCKOE 3ausmue no meme «3akaika u

OMNYCK y2aepoouUcmou Cmanu» o)
Cemunapckoe 3ansmue no meme

«IIpokanusaemocms cmaneii o)
Cemunapckoe 3ansamue no meme « Xumuko-

mepmuyeckas 06padbomray o)

Tema S. KoHCTpYKIIHOHHBIE U
HHCTPYMEHTAJIbHbIE MaTepPHaJIbI.
Knaccugukarus nerupoBaHHbIX CTaleH 1Mo
CTPYKTYpE€ B HOPMAJIN30BaHHOM COCTOSIHUU
(muarpamma ['nite). MapkupoBka
JIETUPOBAHHBIX CTAJIEH, UX MPEUMYLIECTBA 1O
CPaBHEHHUIO C yTICPOAUCTHIMH. [leeKThI
JIETUPOBAHHBIX CcTanel (MHQepHbIi U3IoM,
(IIOKEHBI, OTIYCKHAsI XPYNKOCTh). OCHOBHBIS

7-9
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TpeOOBaHUS K JIESTHPOBAHHBIM
KOHCTPYKIUOHHBIM cTasisiM 1o 'OCT.
WNHcTpyMeHTAIBHBIE YTIEPOANCTEIE U
JIETUPOBAHHBIE CTAH JIJISl PEXKYIIETO
WHCTPYMEHTA, COCTaB, MapPKHPOBKa,
TepMuyecKkas 00paboTka u 06JacTu
MpUMeHEHUs. TBEpIbIe MOPOIIKOBBIE CTIIIABEI
JUI pexxyIiero nucrpyMmenta. Kepamuka.
CBepXxTBep/ble MaTepUaIbI.

Cemunapckoe sauamue no meme
«/lecuposannvie cmanuy

Tema 6. Oco0eHHOCTH IKCILTyaTAMH
000py/10BaHNSl PU HU3KUX U KPHOTE€HHBIX
Temneparypax. O01ue cBeeHus.
XI1aI0CTOUKOCTh CTaJIel KIMMAaTHYECKOTO
xoJioma. TpeboBaHMs K MaTepraiam
KPUOT€HHOM TeXHUKU. [ledopmanus u
paspylieHre MaTePUATIOB TPU HUZKUX
TeMIiepaTypax. Ynpyras U miacTuyeckast
nepopmarusi. Xpymnkoe U BA3KOE pa3pylLIeHHE.
@akTOpBI, ONPEIEIAIOLINE XapaAKTED
pa3pylieHus.

10-12

Jlabopamopnoe 3anamue no meme
«ecdhopmayusa u paspywenue mamepuanos npu
HU3ZKUX MeMnepamypaxy

Tema 7. MeToabl NOBBLIIIEHUS
KOHCTPYKIMOHHOMH MPOYHOCTH
XJAJ0CTOMKHUX cTaJIei

CoBpeMeHHast KOHIIENIUSI BHICOKOIIPOYHOTO
cocTtosiHMsl. TeXHOJIOTHS TPOU3BOICTBA

13-15
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XJIAIOCTOMKHUX CTAJIEH. YIIpaBIeHUE IPUPOAOU
HEMeTaJNIMYeCKUX BKIIIOUeHUH. Packucnenue
ctanu. CHUKEHHE collep KaHus yriepoa.
Bnusiaue cepsl u gpocopa Ha cBoicTBa
XJIAIOCTOMKUX cTasied. [Ipumecu BETHBIX
METaJUIOB B cTaisix. M3MesnbpueHue 3epHa
TepMUuYecKoit 00paboTkoi. DopMupoBaHue
CTPYKTYPbI TUCTIEPCHBIMH BbIICTICHUSAMH.
Tepmomexanudeckast 00padbOTKa.
PerynupoBanue pazmepos 3epHa
TEpPMOLIMKIMPOBaHUEM. Biinsinue
cerperalMoHHbIX IPOIECCOB Ha
XJIATOCTOMKOCTb CTAJICH.

Tema 8. KoHCTpYKIIHOHHBIE MaTepPHAJIbI
JJISl TeXHMKH HU3KHX TeMIepaTyp

Cranu, paboTaromue mpyu TeMieparypax
yMepeHHOTro xosoaa. Ctaau KpUOreHHON
TeXHHUKU. JIuTeiHble cTanu yMEpeHHOT o
X0J10/1a. AJIFOMUHUHN U €T0 CIIJIaBbl B TEXHUKE
HU3KHUX TeMIepaTtyp. Meb u e€ CIjIaBbl B
KpuoreHHoi TexHuke. CTaju U CIIaBbI C
0coObIMU cBoMcTBamMu. HemeTanmnueckue
XJIAIOCTOMKHE MaTEepUaJIBI.

16-18

Cemunapckoe 3ansamue no meme
«Hememannuueckue xnaoocmotuikue
mamepuansly

Jlabopamopnoe 3ansimue no meme « Brusnue
HCUOKUX KPUOSEHHBIX CPed HA CBOUCMBA
MEMANTUYECKUX MAMEPUATO8»

Bcero yacoB nmo fucuMIJInHe

28

18

54




[Ipunoxxenue 2

®OH/I OHNEHOYHbIX CPEACTB I1O JMCHUIIJIMHE

«MaTeplflaHOBeHeHI/le»
Hanpasnenue noarotoBku
16.03.03 Xoa0an/jbHasi, KPUOT€HHAS] TEXHUKA M CUCTEMBI KM3Heo0ecneyeHust
ObpazoBatenbHas nporpamMma (Ipo¢uib MOATOTOBKH)
Xo0J101MIbHAsI, KPUOTEHHAsl TEXHUKA U CUCTEMBI KU3Heo0ecnevyeHust

IIpuMep KOHTPOJILHOM padoThI
Bapwnant Ne 1

1.HauyeptuTe B Macmitabe AuarpaMMy COCTOSIHUS JKE€JI€30-yTIePOAUCTHIX CIIJIABOB HA CTaHAAPTHOM
OnaHke, ocTaBbTe OyKBEeHHBIE 00O03HaudeHMs. HazoBute (ha3bl M CTPYKTypHBIE COCTABIISIOLINE B
KaKaoi o0nactu quarpammbl (a3bl 3aKII0YUTE B KBaIpaTHbIE CKOOKH)

2. B kakux mnpeznenax wu3MeHsercs xumuueckuit coctaB (%C) aycTeHMTa NpU NEPBUUYHOM
Kkpuctaum3anuu crasa ¢ 1,8 %C? Kak Ha3zpiBaeTcs 3TOT CIjlaBa U KaKyr CTPYKTYpYy MMEET TP
KOMHAaTHOW TEMIIEpaType B COOTBETCTBUH C JUarpaMMON XKele30-yriepoa?

3. Hanummre cxemy mpeBpamieHus: st ctanm, coaepxkamei 0,8 %C mpu temmeparype 727°C.
Vkaxure xumuueckuit coctaB (%C) mns ¢a3, ydyacTBYIOIIMX B 3TOM IpeBpaiieHuu. Yrto
MIPEJICTaBISIOT CO00M ATH (pa3bl, KaKyt0 HUMEIOT KPUCTAIIMUECKYIO PEIIETKY U CBOMCTBA?

4. lana cranp mapku Y10A. VkaxuTe Kiacc 3TOH CTalM Mo KadecTBY (OOBIYHOIO KadecTBa,
KauyecTBEHHasl, BHICOKOKaUYeCTBEHHAs), a TAaKXKe CpeJHee COAep)KaHUe Yrieposia U CTPYKTYpy ITOH
CTaJIA TP KOMHAaTHOM TEMIIEPATYPE B COOTBETCTBUU C TUATPAMMOM KEJE30-yTIEPOI.

5. Jana cranp mapku BCT5kn. Ykaxure ee KauecTBO, YTO 0O3HAYarOT OYKBBI M HU(PHI BXOASIIUE B
MapkupoBKy. [lo kakuM mnokasaTensM (XUM. COCTaB, MEXAHWYECKUE CBOMCTBA) IIPOU3BOJIUTCS
KOHTPOJIb 3TOM cTanu?

BomnpocsI k 3auery

1. Jmarpamma Fe-C. Xapakrepuctuka a3 u CTpyKTYpPHBIX COCTaBIISIOIINX
2. Jluarpamma Fe-C. Onpenenenue xumuueckoro cocrana ¢as B cruiase ¢ 4,3 % C npu 1400°C
3. Huarpamma Fe-C. M3MmeHeHMe XMMHYECKOTo cocTaBa (a3 B Hpolecce IMEePBHUYHOU U

BTOPUYHON KPUCTAIITU3AIUU CTalH 45

4. Jlmarpamma Fe-C. l3mMeHeHme XHMHYECKOTO cocTaBa (a3 B Ipolecce NEepBUYHON U

BTOPUYHOM KpHCcTayuM3anuu ctaiu 30

[Tonstue o cimaBax. TBep/ble pacTBOPhI, MEXaHUUYECKNE CMECH, XUMUUECKHUE COETMHEHUS

6. JluarpamMmma COCTOSIHUSI JIBOMHBIX CIUIABOB C HEPACTBOPUMBIMU B TBEPJOM COCTOSIHUH
KOMITOHEHTaMHU

7. Jumarpamma Fe-C. M3meHeHHe XHMHUECKOro cocTaBa ¢a3 B THpolecce MEepPBUYHON H
BTOPUYHON KpUCTaJIM3anuu cmiasa ¢ 5 % C

8. Huarpamma Fe-C. M3meHeHune XMMHUYECKOTro cocTaBa (a3 B mpoliecce NEpBUYHON U
BTOPUYHON KpUCTAJUIM3ALUH cTaiau Y 12

9. Juarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOIIUX B SBTEKTUYECKOM MPEBPALLICHUN

10. lnarpamma Fe-C. Onpenenenue xumudeckoro coctara a3 B criase ¢ 5,5 % C mpu 1300°C

11. luarpamMMa cOCTOSIHHSI TBOMHBIX CIIJIABOB C OTPAHMUYEHHOW PACTBOPHUMOCTHIO KOMIOHEHTOB
B TBOPJIOM COCTOSIHUU

12. luarpamma Fe-C. Onpenenenne xumMmudeckoro coctana ¢a3 B cruiase ¢ 4,3 % C npu 1147°C

9]
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. Anarpamma Fe-C. Onpenenenue xumudeckoro coctana a3 cranu Y12 npu 1100°C

. Huarpamma Fe-C. Onpenenenue xummaeckoro cocrasa ¢as B ciuiase ¢ 0,8 % C mpu 727°C

. Anarpamma Fe-C. Onpenenenue xumudeckoro coctana a3z cranu Y8 npu 1100°C

. Huarpamma Fe-C. Onpenenenne xummaeckoro cocrasa ¢as B cruiase ¢ 4 % C npu 1400°C

. Inarpamma Fe-C. H3meHeHHME XHMMHYECKOTO cocTaBa (a3 B TMpoIlecce TNEPBUYHOW U
BTOPUYHOW KPUCTAJIIIN3ALMY CTaU Y 8

Huarpamma Fe-C. M3MmeHeHwe XuMMHUYECKOro cocTaBa (a3 B Tmpoliecce IMEepBHUYHON U
BTOPUYHON KpucTaM3anuu cmiasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrasa ¢as B ciase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3MmeHeHne XuMMHUYECKOTro cocraBa (a3 B mpolecce MEpBHYHOU H
BTOPUYHOM KpucTaum3anuu crasa ¢ 4,3 % C

. Anarpamma Fe-C. Xapakrepuctuka (a3, y4acTBYIOIUX B IBTEKTOUIHOM MTPEBpAICHUH
Huarpamma Fe-C. DBTekTHUYECKOE M IBTEKTOMIHOE MPEBpAICHUE

Huarpamma Fe-C. Onpenencaue XuMuaeckoro cocrana ¢as B ciiase ¢ 2,5 % C mpu 900°C
Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana ¢as B ciuiase ¢ 2,5 % C mpu 1300°C
Huarpamma Fe-C. Onpenencaue XumMuaeckoro cocrana ¢as B cruiase ¢ 4,3 % C mpu 727°C
Huarpamma Fe-C. Onpenenenue xummuueckoro cocrana (a3 B cmase ¢ 1,5 % C mpu 800° C
JluarpaMMma  COCTOSIHUSL ~ JIBOMHBIX CIUIABOB C  HEOTrPAaHUYEHHOW  PacTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH

Oco0EeHHOCTH 3BTEKTUYECKOTO MPEBPAIICHNUS IBOIHBIX CIIABOB

KpacHonmoMKoCTh M XJIQJHOJIOMKOCTH CTald. [IpyunMHBI BO3HUKHOBEHUS U CIIOCOOBI
YCTpaHEHUs

Kpucrannmuzanus crmaBos. [IpaBumo ¢as. [IpaBuino koHIEHTpauii
ATOMHO-KPUCTAJUIMYECKOE CTPOEHHE METAUIOB. THUMBI KPUCTAIIIMYECKMX PEIIETOK M X
XapaKTEPUCTHKA

3aKOHOMEpPHOCTH  KpucTtaum3anuu. CreneHb  NEpeoXJaXKIEHUs, UUCIO  LEHTPOB
KPUCTAIIM3AIUHU, CKOPOCTTh POCTa KPUCTAIIOB. AMOP(HBIE METAILIbI

HennputHas mukBanus. [I[pyuuHbB BOSHUKHOBEHUS U CIIOCOOBI YCTpaHEHUS

JleeKkThl KpUCTAJUIMYECKOTO CTpPOeHUs. BiusHuEe MIOTHOCTH AMUCIOKAIMA Ha MPOYHOCTH
MaTepHajIoB

BiusHue creneHn mnepeoxnaxkAeHWs Ha Ipolecc Kpuctaiuzanuu. CTpoeHue CIMTKa.
3oHaNbHAS TUKBAIHAA

Brnusinue crenenu nepeoxiaxIeHusl Ha BeWYUHY 3epHa. MonuduurpoBanue
PacmmgpoBate Mapky meramionpoaykuuu: XBIT m nmate ee XapakTepHCTHKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBAa, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTUHN)

Pacimudposate mapky merammonpoaykuuu: IIX15 u gate ee xapakTepucTuKy (Ha3BaHUE,
Ha3Ha4yeHHe, CBOICTBAa, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTUHN)

Pacmm¢poBaTth MapKy METaIONPOAYKUMHU: Y8 W 1aTh €€ XapaKTepUCTHKY (Ha3BaHUeE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTUHN)

BnusiHue = nerupyrommMx — 3JIE€MEHTOB  Ha  MOJIMMOpGHOE  IpeBpalleHue  jKesesa.
Knaccudukanus nerupoBaHHbIX cTalel

PacmmgpoBate Mapky meramnonponykuuu: BK8 u nate ee xapakrepucTuky (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTUHN)

OcHOBHBIE TOKa3aTeNu (HU3UKO-MEXaHWYECKHX CBOMCTB MaTepuajoB M METOIbl HX
onpenenenus (HB, HR, HV, o8, ot, 6, KCU)

PacmmgpoBats Mapky meramtonpoaykuuu: ber3mnce u nath ee XapakTepUCTHKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTUHN)

PacimudpoBates Mapky meramtonponykmuu: CUIS u naTe ee XapakTepuCTHKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBAa, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTUHN)
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PacmmudpoBare mapky wmetammonponykiuu: Ctanb 45 W gaTh €€ XapaKTEPUCTHKY
(Ha3Ha4YeHHe, KauecTBO, MeCTomojioxkeHne Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH )

MukpoMexaHuKa KOMIO3ULHUOHHBIX  MAaTepUaJoB €  BOJOKHUTHIM  HAIMOJHUTEIIEM.
Kputnueckas ayHa BoJIOKHA. AJIIUTUBHOCTh CBOMCTB KOMITO3UTA

BricokoreMmiepaTypHble MmaTepuaibl. 2KapoCTOMKOCTB U KapOIpPOYHOCTD

Pacmmudposare mapky meramnonpoaykiuu: KU 30-6 u nath ee XapakTepucTuky (Ha3BaHHE,
Ha3HaueHHUEe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacmmdposars Mmapky metamtonpoayknuu: BU 120-4 u nath ee xapakTepucTuKy (Ha3BaHUE,
Ha3HauYeHHUEe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacmmudposares Mapky meramutonponykiuun: BCt3cm 1 gaTh ee XapakTepucTUKy (Ha3BaHUE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

Pacmmdposare mapky wmetamtonpoaykuuu: Crams 08K W JaTh €€ XapaKTEPUCTHKY
(Ha3HaueHue, KaYeCTBO, MECTOIOJIOKeHnEe Ha quarpamme Fe-C, cTpykrypa)

PacimmmdpoBate Mapky metamuonponykiuu: CT3KN U AaTh ee XapaKTepUCTUKY (Ha3BaHHE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

Pacmmudposare mapky meramtonponykuuu: TT8K6 u nate ee xapakTepucTHKy (Ha3BaHUE,
Ha3HaueHHUe, CBOWCTBA, OCOOCHHOCTHU CTPYKTYPhI U TEXHOJIOTHH) (

Pacmmmdposare mapky meramnonpoaykiuu: Y12A u math ee XapaKTepUCTUKY (Ha3BaHUE,
Ha3HauYeHHUe, KauecTBO, MecTomonoxeHue Ha nuarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH )

PacimudpoBats mapky weramtonpoaykuuu: Cranb 30A W JgaTh €€ XapaKTEPUCTHKY
(Ha3BaHME, HA3HAYCHHUE, CBOMCTBA, OCOOCHHOCTH CTPYKTYPHI M TEXHOJIOTHH)

PacmmgpoBats Mapky mertamtonpoaykiuu: T15K6 u nate ee xapakTepucTuky (Ha3BaHUe,
Ha3Ha4yeHHe, CBOICTBAa, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTUHN)

OcHOBHBIE pa3HOBUAHOCTH HAaHOMATepHUaioB. Pa3mepsl 3epeH (Ci10eB, BKIOYEHUH, TIOP)
XapakTepHble A1 HaHoMaTepranoB. OcoOEHHOCTH MEXaHMYECKHUX CBOWCTB

HAHOMAaTEPHAJIOB.
[TpropuTeTHBIC HANIPABJICHUS PA3BUTHSI HAHOTEXHOIOTHH

OCHOBHBIE XapaKTEPUCTUKU CTPYKTYPbl HAHOIIOJIMMEPOB
MexaHu3mbl aedopmariim, 0COOEHHOCTH MEXaHUIECKUX CBOMCTB HAHOMATEPUAJIOB.
3aBHCHUMOCTB TBEPAOCTH, TIpeiesia MPOYHOCTH U OTHOCUTEIBHOTO YIUIMHEHHS OT pa3Mepa
3epHa
[TpenMymecTBO MOPOIIKOBBIX TEXHOJIOTUN. BUIIbI TOPOIITKOB, UCTIONB3YEMBIX IS
MOJTyYeHUs HAHOMAaTEPHAJIOB, ONIEPAllN TIOPOIITKOBOM TEXHOJIOTHH.

MeTobl KOHCOTHIAIMH YIbTPAAUCIIEPCHBIX HAHOCTPYKTYP: CYTh M YCIIOBHUS Peali3aliiu.
CriocoObl yMEHBIIIEHUSI TOPUCTOCTH HAHOMATEPHUATIOB.

.MeTo1pI HHTEHCHBHOMH IJIACTUYECKOH eopMalii KPyIeHUEM 10T BBICOKUM JIABICHUEM U
PaBHOHAKAILHBIM YTIIOBBIM ITPECCOBAHUEM.

MeTobl KOHTPOJIUPYEMOH KPUCTAIUTH3AINN 3 aMOP(MHOTO COCTOSIHUSA. THITBI TTOTy4aeMbIX
CTPYKTYP B 3aBHCHUMOCTH OT YCJIOBHI 3aKQJIKH U3 KUIKOTO COCTOSIHHS: OHO- H
MHoOro(}a3Ho#, aMop(HHO-KPUCTATUITUYECKON, aMOP(HOM.
du3nvecKre U XUMHUYECKUE METOIBI MTOJIYICHUS HAHOCTPYKTYPHBIX IJICHOK; TEXHOJIOTHU
MOHHOTO OCAX/ICHUS H AJIEKTPOAYTOBOTO UCTIAPEHHSI MATHETPOHHOTO HAITBIJICHHUSI.

IIpuMepbI TECTOBBIX 3a1aHUI

3ananue Ne 1
1. Yto Ha3bIBaeTCsS CTPYKTYpOU MaTepuana?
a) MePOX0OBATOCTh TOBEPXHOCTH; 0) BUANMOE CTPOCHHE; B) HATMYUE TPEIIUH
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2. YTo Takoe XJI1agHOJIOMKOCTE?

a) YMEHBIIICHHE TBEPIOCTH MIPH HU3KUX TEMIIEpATypax; 0) OXpymIrBaHUE MaTepHala Mpyu HUZKHX
TeMIIepaTypax; B) MPOYHOCTh MaTepHalia MPu HU3KUX TeMITepaTypax

3. Haubonee GiaronpusiTHBIM coueTaHHEeM (PH3UKO-MEXaHUYECKHX CBOMCTB 00JIaMar0T

a) KPYITHO3EPHHUCTHIE; 0) MEITKO3EPHUCTHIE; B) CBOMCTBA HE 3aBUCAT OT BEJIMUMHBI 3€pHA

3amanme Ne 2

1. ITpu oxJaxkIeHUH CIIUTKA 00pa3yeTcsi 30Ha KPYIMHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIXKJICHUH; 0) TIPU HAMPABICHHOM OTBOJIC TEIJIa; B) TIPH MEIJICHHOM
OXJIAXKACHUU

2. Hanmmume Ha OBEPXHOCTH M3JIOMA YYACTKOB C OJIECTSIIICH U MIEPOXOBATON MOBEPXHOCTHIO
XapaKkTepHO JJIsL:

a) KPUCTATUYECKOTO U3JIoMa; 0) BOJIOKHHUCTOTO U3JIOMA; B) YCTAJIOCTHOTO M3JI0Ma

3. HarpeB ucnosip3yoT B mpoiiecce:

a) rmy0oKoro TpaBJeHus; 0) TpaBlieHHe peakTuBOM baymana; B) TpaBiieHHue peakTuBoM [ eiiHa;

3amanue Ne 3

1. Kakyro KpUCTaJUTMYECKYIO PEIIETKY UMEET jkene30 — y?

a) 'lIK; 6) OLIK; B) poMOo3aprdeckas

2. Yto npoucxXoauT NpU OXJIAKIECHUH B TOUKE S?

a)d® —>A;0)A—-ILB)II— A

3. Uto o3HavaroT nudpsl B Mapke cranu Y127

a) MOPAIKOBBII HOMED; 0) copepKaHKEe YTIepoaa B COThIX %; B) co/iep KaHUe yriepoia B AeCs-ThIX
%

3amanue Ne 4

1. Kakas cranp nojasepskeHa ornyckHo xpynkoctu Il pona?

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

2. KakoBo conepxanue maprania B cranu ['aaduipaa?

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

3. Kak BnusroT OONBIIMHCTBO JISTUPYIOMINUX JJIEMEHTOB Ha COZIEp)KaHUE yTIIepo/ia B MepiauTe?
a) MOBBIIIAIOT COJIEPKAHUE YTIIepoa; 0) TOHMKAIOT KOJIMYECTBO yIIIepo/ia; B) HE BIUSCT

3amganue No5

1. Kakyto cTpykTypy UMeeT JieneOypuT peBpaIieHHbIN?

a) A+ 1[;0) IT+11; B) I1 + @

2. Kakue cBoiicTBa UyTyYHOB ONpeestoTCs GopMoit TpaUTOBBIX BKIIOUCHHIA?

a) oB, 0; 0) HB, 6; B) HB, KCU

3. Ilpu kakoil Temrepatype NpoBOAAT OTKUT JJIs MOTYYEHUS MEPIUTHOTO KOBKOTO YyTyHa?
a) 750°C; 0) 850°C; B) 950°C
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