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1. Henn, 3a1a4m ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUeHUs! 10 JUCHUIIIHHE

Lenv Oucyunaumst - TO3HAHUE TIPUPOJBI U CBOWCTB MATEPUAIOB, a TaKXKE METOIOB HX
yIpoyHeHus st Hanbosee F3PPEeKTUBHOTO UCTIONb30BAaHUS B TEXHUKE.

3adauu oucyuniumot.

- U3YYCHHUE OCHOBHBIX TOHSATHH, TEPMHUHOB U ONPEICICHUH B 0071aCTH KOHCTPYKIIMOHHBIX,
UHCTPYMEHTAJIbHBIX U (DYHKIIMOHATBHBIX MaTePHAIOB (MApKUPOBKA, CTPYKTYpa, CBOMCTBA);

- H3YyYEHHE COCTaBa, CTPYKTYpbl W CBOWCTB COBPEMCHHBIX METAUIMUECKUX U
HEMETAJUTMYCCKUX MaTePHAIOB;

- OCBOCHHE OCHOB TEPMHUYECKOH, XUMUKO-TEPMUICCKOU U TEPMOMEXaHUIECKOM 00pabOTKH;

- OCBOGHHE BHJIOB YIPOYHSIONICH U pa3ympouHsomeid o0paboTKu (OTKUT, HOpMaTH3AIHs,
3aKajKa, OTIYCK, [IEMEHTAIUs U Jp.);

- u3ydeHUe (U3MYCCKON CYIIHOCTH SIBJICHHMA, MPOUCXOJANIMX B MaTepHaliax B YCIOBHSX
MIPOM3BOJICTBA M SKCILIyaTallUH;

- OCBOCHHE OCHOBHBIX CBSI3CH MEX/1y CTPOCHHUEM MAaTEPHAJIOB U UX CBOMCTBAMH (TBEPIOCThIO,
MPOYHOCTHIO, U3HOCOCTOMKOCTHIO, IJIACTHYHOCTHIO U JIP.);

- U3y4eHUe 00JIaCTH MPUMEHEHHS PA3IMYHBIX COBPEMEHHBIX MAaTEPHAJIOB Il U3TOTOBIICHHS
TPOYKITUH.

IInanupyemvie pesynomamsl 00yyeHusi — TOATOTOBKA CTYJISHTOB K JCSITCILHOCTH B
COOTBETCTBUH C KBaJTU(UKAIIMOHHOW XapaKTePUCTUKON OakajiaBpa IO HAIPaBJICHHUIO, B TOM YHCJIC
(dbopMHpOBaHHE YMEHHIA TIO CO3/IaHUI0, 00PAa0OTKE W U3YyYCHHUIO CBOWCTB M CTPYKTYPBI Pa3IHUHBIX
MaTepHasIoB.

OOydenne 1O AWCHMIUIMHE «MarepualioBeJCHUE» HAMpaBIeHO Ha (OPMUPOBAHUE
y obyuaromuxcs cieayomux komnerenuuii B cootsercteun ¢ ®IOC 20.03.01 TexnochepHas

0€30IaCHOCTD, YTBEpKAEHHEIM IpHKa3oM Munoopaayku Poccuu 0T 25 Mas 2020 r. N 680:

Koa u nHanMeHoBaHue KOMIIeTeHIIMIA

I/IHI[I/IKaTopr JOCTHIKCHUSA
KOMIIETCHIIUHU

YK-2. CiocobeH ornpeaensTs Kpyr 3a/1a4 B
paMKax MOCTaBJICHHOM IIeJM U BHIOUPATh
ONTHUMAaJIbHBIE CIIOCOOBI X pemiCHuA, HCXOAd
U3 JICUCTBYIOLIMX TPAaBOBBIX HOPM,

NYK-2.1.®opmynupyeT COBOKYIHOCTh 3ajau
B paMKax IMOCTaBJIEHHOM LIeM MPOEKTa,
peleHre KOTOpbIX 00eCceunBaeT ee
JOCTHKEHHE

MMEIOIINXCS PECYPCOB U OTPAaHUUYEHUN
NVYK-2.2. Onpenensier CBA3U MEXKAY
[MOCTaBJIECHHBIMH 3a1a4aMH, OCHOBHLIMH
KOMITOHEHTaMH MTPOCKTa U OKUIAEMbIMHU
pe3ybTaTaMu €ro pean3aluu

NYK-2.3. BeiOupaer onTuMaabHbIe CIOCOOBI
IUTAHUPOBAHMSI, paclpeeIeHUs 30H
OTBETCTBEHHOCTH, PEILICHUs 3a]a4, aHaJIn3a
PE3YJITATOB C YUETOM JIEHCTBYIOIINX
MIPaBOBBIX HOPM, UMEIOILIUXCS YCIOBHH,
PECYPCOB U OTPAHUYEHU, BO3SMOXKHOCTEN
WCIIOJIb30BAHUS

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JluciuniamHa OTHOCHUTCA K 4YacTH, (QOPMHUPYEMOM YyYaCTHUKAMH O0pa3oBaTEIbHBIX
oTHomeHui 6110ka b1 «Jlucuummuael (MOIyIH)».

JucuunuimHa B3aMMOCBS3aHa JIOTUYECKH U COAEPKATEIBHO-METOAUYECKH CO CIEAYIOLIUMHU
qucuumHaMu U nmpaktukamu OOIT:



B o6s3arenbroli yactu (b 1.1):
- Xumus
- dusuka
- TeXHOJIOT U MAIIMHOCTPOUTEIHHBIX MPOU3BOJICTB

B ywacrtu, hpopmupyemoit yuactHukamu obpaszoBarenbHbIX oTHOIIeHHH (b1.2):
- OCHOBBI CHieIMAIbHON OLIEHKU YCJIOBUHM TpyAa
- Oxpana Tpyaa;-

3. CTpyKTypa U coAep:KaHue IMCUUIIIMHBI
OO0111ast TPYA0EMKOCTb AUCIMIUTMHBI COCTABISET 4 3aueTHbIe enuHuibl (144 yaca).

3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH

Ounas popma 0OydeHHS

Br yue6noii pagoTs1 KoimuecrBo | CemecTphl
n/n 4acoB 4
AyIMTOPHBIE 3aHIATHS 36 36
B Tom unciie:
1. Jlekun 18 18
2. JlaGopaTopHble 3aHATHS 18 18
CaMocTosiTe1bHas1 paboTa 36 36
B Tom uncie:
1. [ToaroToBka k 1a00paTOpHBIM 18 18
3aHATHAM
2. CaMOCTOATEIbHOE N3YUYECHHE 18 18
IIpoMeskyTOUHasI aTTECTALUSA
3ayet/mud. 3aueT/3K3aMeH 3a4er 3a4yer
Hroro 72 72

3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUNIMHBI

Tematuueckuit TIaH pa3MeIiéH B mpuiokeHuu 1 k paboyeii mporpaMme.

3.3  Conepxanue TUCHUNINHBI

Tema 1. BBogHast yacthb

3HaveHHe W 3a7a4d Kypca MaTepuayioBeneHHue. Poilb MaTepualioB B COBPEMEHHON TEXHUKE.
Kputepun oneHku u BbiOOpa martepuanoB. PaboThl OTEUeCTBEHHBIX M COBPEMEHHBIX YYEHBIX B
obyacTu MaTepuanoBefieHUs. MarepuanoBeeHIE, KaK Hayka, M3yJarolias CBOMCTBAa MaTePHAIOB B
CBSI3H C UX COCTaBOM U cTpoeHHeM. Kiaccudukanus MaTepuanos.

Tema 2. ®u3nko-MexaHH4eCKHe CBOMCTBA MaTepHaoB. CTpoeHHe MaTepHAIOB

Ctpoenne wmarepuanoB. (OCHOBHBIE TIOHATHS O CBOMCTBaX MaTepuajgoB. ATOMHO-
KPUCTAJUIMYECKOE CTPOCHHE METAJUIOB, W30TPOIUsS, AaHU30Tpomnus, KBasuusorponus. Ilyrtu
MOBBIIICHNS IPOYHOCTH MeTaUI0B. KpHucTramnm3anys MeTajuioB IepBUYHAs U BTOPUYHAS.



Tema 3. Teopus cruiaBoB

ITongarusa o ciuiaBax. TBepI[BIe pacTBOpPbI, MCXaHUYCCKHUEC CMCCH, XUMHUYCCKUC COCAWHCHUS.
JlmarpamMmma COCTOSIHUSI  KEJe30-IIEMEHTUT. XapaKTEPUCTHKH KOMIIOHEHTOB. CTpYyKTypHBIC
cocrapisifone U (pa3pl Ha nuarpamme Kenne3o-nieMeHTUT. Kinaccudukanus craneid mo crnocoOy
NIPOM3BOJICTBA, HA3HAYCHHIO M Ka4eCcTBY. MapKUpOBKa yriIepoANCThIX cTaiel. UyryHsl ¢ rpadurom,
noJjioBUHYaThIe U Oebie. CTPYyKTypa, CBOMCTBA, 001aCTH MPUMEHEHUS U METO/IbI ITOJTYUSHHSI CEPBIX,
KOBKHX U BBICOKOIIPOYHBIX YYTYHOB. MapKHUpOBKa YyT'YHOB.

Tema 4. TepMudeckass 1 XMMHUKO-TePMUYecKas o0padoTka

Buner Tepmudeckoit o0pabotku craneit. IlpeBpamienuss npu HarpeBe cramu. Poct 3epHa
ayCTEHUTAa, HACJIEICTBEHHOE U JIEMCTBUTENIbHOE 3¢pHO B cTanu. [leperpes u nepexor. IIpeBpaiienue
ayCTCHUTa IIpU HENPEPBIBHOM OXJAXACHUU. JluarpaMMma H30TEPMUYECKOIO IIPEBPALLECHUS
aycrenuta. [lepnutHoe mnpeBpamieHne. MapTeHCUTHOE NpEeBpalleHHe U €ro OCOOEHHOCTH.
[IpeBpaiienue npu oTIycKe, CTPYKTypa U CBOMCTBA CTalM MpHU OTIycke. OTIyCKHAst XpyNKOCTh | 1
II pona.

[TpokanuBaeMOCTh U 3aKaIMBAaEMOCTh CTaJld, (PaKTOPHl BIMSIOLIME HAa IMPOKAINBAEMOCTb:
BIUSHUE JICTUPYIOIUX OJJIEMEHTOB, pa3Mepa 3€pHa ayCTEHUTa, HEPACTBOPUMBIX KapOHIOB H
BKJIFOYEHUH. MeToIuKa onpeiesieHust KpUTUYECKOro IUaMeTpa 1o JuarpaMmMme IpoKaJIuBaeMOCTH.

Ou3nyecKue OCHOBBI XHMMHUKO-TEPMHUYECKON 00paboTku, TmoHATHE O Kod(hdulrueHTe
g dy3un. Buabl XUMHKO-TEpMHUYECKONH 00pabOTKH

Tema 5. KoHCTpyKUMOHHBIE M HHCTPYMEHTAJIbHbIE MaTepPHUAJIbI

Knaccugukaius JerupoBaHHBIX CTajed MO CTPYKType B HOPMaJIM30BAaHHOM COCTOSIHUU
(nnarpamma ['mife). MapkupoBka JIErMpOBaHHBIX CTajlel, MX MPEUMYIIECTBA [0 CPaBHEHHIO C
yriepoaucTeiMU. JledekTsl JiernpoBaHHBIX cTaned (IugepHbId u3710M, (IIOKEHBI, OTIYCKHas
XpynkKocTb). OCHOBHbIE TPEOOBAaHNUS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTaisim 1o I'OCT.

HMHCTpyMEHTANIBHBIE YIVIEPOIUCTBIE W JIETUPOBAHHBIE CTANU Ul PEXKYLIEro MHCTPYMEHTA,
COCTaB, MapKUpPOBKa, TepMUYECKas 00paboTka M 00JlacTU TpUMEHEeHHUs. TBepiable MOPOIIKOBBIC
CIUIaBBI JJIS pexylero nuHcTpymenra. Kepamuka. CBepXTBepAble MaTeprabl.

Tema 6. Ctaum u cruIaBbl ¢ 0COOBIMHU CBOMCTBAMH

BricokonpouHnble ctany. MapTeHCUTHO-CTaperolie KOHCTPYKIIMOHHBIE CTall, UX COCTaB,
pekuMBbl 00pabO0TKH 1 06s1acTH NpuMeHeHus. CIiiaBbl ¢ 0c000 BEICOKOM H3HOCOCTOMKOCTBIO, COCTAB,
MapKHUpOBKa, TepMHUYeckas oOpaboTka W obmactu mpuMeHeHus. Hepikaperonue XpOMHCTBIE H
XPOMOHHMKEJIEBBIE CTaIM, COCTaB, MAPKUPOBKA, TepMUYECKasi 00paboTka W 00JIaCTH MPUMEHEHHS.
Kapormpounsie ctanu u ciiaBbl. OCOOEHHOCTH MOBEIEHUS CTAIM IPU Harpy3kax B 00JIaCTH BBICOKHX
TEeMIIepaTyp, MpeAeNn AIUTEIbHON MPOYHOCTH, MpPEed MOJI3y4yecTH. THIIOBBIE CIUIaBbl, COCTaB,
CTPYKTypa, TepMooOpaboTka, cBoWcTBa M oOmact mnpuMmeHeHus. CruiaBel ¢ 3aJJaHHBIMU
buznyeckuMu cBocTBaMU. MarHUTOMSTKHE U MAaTHUTOTBEP/IbIE CIIJIABHI.

Tema 7. LIBeTHbIE METAJIBI U CIIJIABBI

Menp u ee cBoiictBa. JlaTyHu, OpOH3BI OJIOBSIHHCTBIE, KpPEMHHUCTBIE, AalIOMHUHUEBHIE,
OepuIIOBBIE; cocTaB, oOnactu npuMeHeHHs. CIUiaBbl CBUHIIA U OJoBa. baOOWUTHI, CBUHIIOBUCTHIE
OpOH3bI, aTIOMUHUEBHIE TOJIIMITHUKOBBIC CIUIaBBI [UIsl JABUTATeNe BHYTPEHHETO CrOpaHUf,
TPUMETAJUNIMYECKNAE TTOAIMIUITHUKN. ATIOMUHUN U €ro cBOMCTBA. JIMTElHbIE aTlOMUHUEBBIE CILIABBI,
obnacTu mpuMeHeHus. J{lopalfoMIH, COCTaB, peXXUM TEPMHUECKON 00pabOTKH, CBOWCTBA, 00JIaCTH
MIPUMEHEHUS.

Tema 8. KoMno3nunoHHbie MaTepHaIbl
Knaccugukanuss KOMIO3MLIMOHHBIX MaTepuaioB. Pacrpenenenue HanpspkeHUH MEXTY
MaTpuuen u HanosHuTeneM. CxeMbl apmupoBanus. Kputndeckas juyinHa BosIokHA. OCHOBBI pacuera



CBOMCTB KOMIIO3UIIMOHHBIX MaTepualoB. BuIbl MaTpull M HaNOJHUTENCH KOMIO3MIIMOHHBIX
MaTepHalIOB.

Tema 9. HanomarepuaJibl

OOmass xapakTepucTHka. ['eomeTpuueckue MmapameTpbl HaHodacTull. McTopuueckue
npeanocbuiku. KosutomaHass XuMus Kak MpapoauTe]b HAHOTEXHOJOTMU. M3MmenbueHHe 4YacTuil.
Crenenb jgucnepcHocTH. KpuTudeckuid auaMeTrp HaHOYACTHUIl. JlucrepraioHHBIA CIOCO0
MOJTyYeHUs] JTUCIIEPCHBIX YacTHIl BenlecTBa. KOHIEHCAIIMOHHBIA CIOCOO MONYYCHUS TUCTICPCHBIX
YyacTUll BellecTBa. TEepMHUHBI «CBEpXYy-BHHM3» U «CHHU3Y-BBepx». HaHOOOBEKTHl cemelicTBa
dymnepenos. Duaodymnepensl. HanotpyOoku. ['paden. Actpanensl. TexHHUecKoe NpPUMEHEHUE
HaHopa3MepHbIX yacTull. CopOeHtsl. CeHcopbl. Ilmenku. OwmutTepsl. CBEPXMPOBOIHHKH.
XUMUYECKUE CBOMCTBAa HAHOYACTHL. MAaIIMHOCTPOUTEIIBHOE IPUMEHEHUE  HAHOYACTHILI.
MenuuuHckoe npuMeHenrne HaHovyacTtull. Hanoanexkrponuka.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1. JlabopaTopHbIe 3aHATHUS

JlabopaTtopnoe 3anarue Nel «MakpoaHanus craneii»

JlabopartopHoe 3ansaTHEe No2 « MHKpOaHaINU3 cTaIei»

JlabopaTtopHoe 3anstre No3 «YTIepoaucThie CTamm»

JIaboparopHuoe 3ansTie Ned «HyryHbi»

JlaGoparopHoe 3aHsTHe NoS «3akaiika U OTIIYCK yIJIIEpOAUCTOM CTamm
JlaboparopHnoe 3ansTre N6 «lIpokanmBaeMoCThb cTanen»
JIaGoparopHnoe 3ansaTue No7 «XuMHUKO-TepMUdecKast 00paboTka»
JIaGoparopHoe 3ansTue Ne8 «JlerupoBaHHbIe CTaIN»

JIaboparopHoe 3aHsaTHEe Ne9 «KOMIO3UIIMOHHBIC MaTEPHUATTBDY

3.5 TemaTnka KypcoBBIX MPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl 110 TaHHOM JUCIUIUIMHE HE MPEAYCMOTPEHBI.

4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHne
4.1 OcHoBHas JuTeparypa

1. MarepuanoBenenue. Y4eOHUK JUIs CTYH. BbIclI. yue0. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

4.2  JlonmoJaHMTeJbLHAs JUTEpPaTypa

1. MarepuanoBenenue. YueOHUK a7 By30B / noa penakiueit b. H. Ap3amacosa, I'. T
Myxuna / ApzamacoB b. H., Makaposa B. 1., Myxun I'. I'. u ap. — M. : u3narenscrso MI'TY um.
H. D. baymana, 2001, 648 c.

2. Teopus crutaBoB. Metoanyeckue ykazanus / moa peaakuueii I'. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckas 00padoTka craneil. Meroaudeckue ykazanus / moa pegakuueid . M.
Boakosa — MI'TY «MAMM», 2008.



4. MammHOCTpOUTENbHBIE MaTepualibl. MeTtoaudeckue ykazanus / moa peaakiuei . M.
Boakosa — MI'TY «MAMM», 2003.

5. Be16op crimaBoB. MeToanueckoe mocobue / moxa penakuueit I'. M. Bonkosa — M.: MI'TY

«MAMM», 2009.

6.00beMHBIe HaHOMaTepHabl. YueoHoe mocooue / I'. M. Bonko — M.: KHOPYC, 2011,

168 c.

4.3

JJIeKTPOHHBIE 00pa3oBaTeIbHbIE PeCypPChl

[IpoBenenue 3aHATUN U aTTECTAUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTEMBI JTUCTaHIHOHHOTO oOyucHus yHuBepcurera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) o BceM pazaenam mporpaMMel:

Haszsanue 50OP

Cchplika Ha Kypce

MarepuaiioBeeHue
TepMuueckas oopaboTka

u | https://online.mospolytech.ru/course/view.php?id=4824

44  JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHseMoe  MPOrpaMMHOe
o0ecrnieueHue
Ne HaumenoBanue | Pazpadorumnk I1O | JoctynmHocTn Ccblika Ha Ennnblii peectp
(mpaBooOJagaren | (IMUEH3UOHHOE, | POCCHIICKHUX MPOTPAMM JJIs
b) CBO0OIHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHsieM
oe)
1. MoitOduc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'MN" 75
45 CoBpemenHble npodeccuoHabHbIe 0a3bl TAaHHBIX U UHGOPMAIMOHHbIE
CIIPABOYHbIEC CUCTEMbI
Ccblika Ha
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6. MeToanuyeckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHIAIUN /Il MPenoaaBaTeJis M0 OPraHu3anuu
00y4eHUs1

6.1.1. IlpenonmaBatenbp oOpraHU3yeT NpeNoAaBaHHE AUCHUILUIMHBI B COOTBETCTBUH C
tpeboBanusimu "llonoxkenuss 00 opraHuzanuu 00pa30BATENBHOTO IPOIECCa B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero (punuanax", yrBepkAEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2. Ha nmepBoM 3aHATHUU MpenojiaBaTelb AOBOAMT J0 CBEICHUS CTYIEHTOB COJEp)KaHUE
paboueit nporpammbl aucuuruimabl (PIIJI) u mpemoctaBisieT BO3MOXKHOCTH O3HAKOMJICHUSI C
MPOTPaMMOii.

6.1.3. IIpenomaBarens 0COOCHHO OOpamiacT BHUMAaHUE CTYJCHTOB Ha:

- BUAbl U (OpPMBI MPOBEACHUS 3aHATHI MO JUCHMIUIUHE, BKJIIOYAsl MOPSIOK MPOBEICHUs
3aHATUH C MPUMEHEHUEM TEXHOJOTUMM IUCTAHLMOHHOIO OOYYEHHS M CHCTEMbI JHUCTAaHIMOHHOIO
oOyuenus ynusepcuteta (C/1O mocnonurexa);

- BUJIbI, COJIEpP)KaHUE M TMOPSJIOK MPOBEACHMSI TEKYIIEr0 KOHTPOJSl YCIEBAaEMOCTU B
COOTBETCTBUU C (POHJOM OIICHOYHBIX CPE/ICTB;

- (hopmy, coneprxaHue U MOPAI0K NPOBEACHUS IPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ (OHIOM OLIEHOYHBIX CPECTB, peaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT MO0 CBEOCHHA CTYACHTOB TpauK BBIOJIHEHUS YYEOHBIX paldoT,
npeaycmorpeHHbix PIT/I.

6.1.5. HeoOxomumo c camMoro Havaja 3aHSTHH PEKOMEHJIIOBATh CTYIEHTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JIUTEPATypy U yKa3zaTh MyTH JOCTYIAa K HEH.

6.1.6. Brauane wuiaum B KOHLE CEMecCTpa JaThb CIHCOK BONPOCOB MJii IOJATOTOBKU K
POMEKYTOYHOH arTecTanuu (SK3aMeHy WK 3a4ETY).

6.1.7. Pexomenmyercs ¢akt ozHakomisieHust ctyaeHtoB ¢ PIIJI u rpadukom paboThI
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/IEHTA B JIUCTE O3HAKOMIIeHUs ¢ coaepkanue PII/I.

6.1.8. IlpenonaBarenu, BeAymMH JIEKIHOHHBIE W TPAKTHUYECKUE 3aHATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIaH MPAKTHUECKUX 3aHATHH, HCIOJIB30BaTh EIUHYIO CHUCTEMY
0003HauEHHIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN JAUCIUTLTAHBI.

6.1.9. [Ipu moAroToBKE K JIAOOPATOPHOMY 3aHSITHIO TIO TIEPEUHIO OOBSBIICHHBIX TEM

MpenoaaBaTeNto HeoOXOIUMO YTOYHUTH IUIaH WX TMPOBEACHHUS, MPOAyMaTh (OPMYIHUPOBKH U
coJiep>kaHue yueOHBIX BOIIPOCOB, BBIHOCHMBIX Ha O0CYKIEHHE, 03HAKOMUTHCS C IEPEUHEM BOIIPOCOB
10 TEME CEMUHApa.

B xome cemuHapa BO BCTYIIUTEIIBHOM CIIOBE PACKPBITH MPAKTUYECKYIO 3HAYMMOCTH TEMBI
CEMHUHAPCKOTO 3aHATHUSA, OMPENEIUTh MOPAIOK €ro MPOBEISHUsS, BpeMs Ha OOCYXKIECHHE KaKIOTo
yaeOHoro Bormpoca. [lpuMeHsst (QpoHTaIBHBIM OMpPOC JaTh BO3MOXHOCTH BBICTYIUTH BCEM
CTyAE€HTaM, MPUCYTCTBYIOIINM Ha 3aHSATHH.

B 3akimr0unTeNbHOM YaCTH CEMUHAPCKOTO 3aHATHUSA CIIEYET OJBECTH €r0 UTOTU: 1aTh OLICHKY
BBICTYIUICHUN KaXKI0Tr0 CTYJE€HTa U y4eOHOM TPYIIIbI B 1€JIOM. PaCKpBITh OJI0KUTENbHBIE CTOPOHBI
Y HEJOCTaTKU MPOBEIEHHOIO CEMMHAPCKOTo 3aHATUsA. OTBETUTH HA BOIPOCH! CTYIEHTOB. BrinaTh
3aJJaHus JJIs1 CAMOCTOSITENIbHOM pabOTHI IO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Bo3MokHO mpoBeieHne 3aHATUI U aTTeCTalluil B TUCTaHIIMOHHOM (hopmMaTe ¢ mpUMEHEeHUEM
cUCTeMbl qucTaHIMOHHOro oO0yueHus yuuepcuteta (CHO-LMS). [lopsanox mposeneHus paboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIBHBIMH DPACHOPSDKEHUSIMH TPOpPEKTOopa Mo
yaeOHOM paboTe u/WiH IIEHTPOM y4eOHO-METOIMUECKONU PaObOTHI.
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6.2 MeTozmquKne YKazaHus 1Jis oﬁyqamumxca 0 OCBOCHHUIO U CHUIIINHBI

6.2.1. CTyaeHT ¢ caMoro Hayaljia OCBOCHUS AUCIMIUTMHBI JOJDKCH BHUMATEIBHO O3HAKOMHUTCS
¢ paboueii mporpaMMoi JUCIUILTAHBIL.

6.2.2. CTyneHTy HEOOXOIUMO COCTaBHTh JJisi ceOsl rpaduK BBIMOJIHEHUS y4eOHBIX PadoT,
npenycmorpennbix PIIJ] ¢ yu€rom TpeGoBaHW JApPYrMX IUCHMIUIMH, HM3Y4YaeMBIX B TEKYIIEM
ceMecTpe.

6.2.3. [Ipu npoBeneHNH 3aHATHA U MPOLEAYpP TEKYIIEH M MPOMEKYTOUYHOM aTTECTAlUU C
UCIOJIb30BAHUEM HHCTPYMEHTOB MH(OPMALMOHHON 00pa3oBaTenbHOM cpelapl AMCTAaHIIMOHHOIO
obpasoBanus yHuBepcutera (LMS wmocnonurtexa) Kak BO BpeMsi KOHTaKkTHOH paOoThl ¢
npernojiaBaTesaeM, Tak U BO BpeMs CAMOCTOSTENbHOW paboThl CTYIAEHT JOJDKEH O00eCHednuTh
TEXHUYECKYI0 BO3MOXKHOCTb JMCTAaHLUMOHHOIO IIOJAKJIIOUEHUS K CHUCTEMaM JIUCTAaHLIMOHHOIO
oOyuenust. [Ipy OTCYTCTBMM TakoH BO3MOYKHOCTH OOCYIUTh CHUTYalUIO C IPernoiaBareieM
JVCIIATUTAHBL.

6.2.4. CamocrosiTenbHasi paboTa SBISeTCS OOHUM M3 BUAOB ydeOHBIX 3aHsATUH. llens
CaMOCTOSITENILHON paboThl — NPAKTUUECKOE YCBOEHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
npolecce U3y4eHus AUCLHUILINHBL.

Bupl BHEAyAUTOPHOW CAMOCTOSITENIHON PaOOTHI:

- CAaMOCTOATEJIBHOE U3YUYEHHUE OT/IEIbHBIX TEM AUCHUILUINHBL;

- MOJITOTOBKA K JICKIIOHHBIM 3aHSITHSM;

- IOJITOTOBKA K CEMUHApaM U IMPAaKTUYECKUM 3aHATHM;

J1J1s BBITIOTHEHHMSI JTFOOO0TO BUa CAMOCTOSITEIILHON paboThl HEOOXOAMMO TPOUTH CIICTYIOIINE
STarbl:

- OIIPEJIEICHNE LIEIU CaMOCTOSTENbHON padOTHI;

- KOHKpETH3alus 03HaBaTeNIbHON 3aj1auy;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENILHON padoTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHS, BEAYIIEr0 K PELICHUIO 3a/auy;

- IUTaHUPOBAaHUE PAaOOTHI (CaMOCTOSATEIHHON UITH C TOMOLIBIO PENO/IaBaTeNs ) HaJl 3a/IaHUEM;

- OCYILIECTBJICHME B TPOILECCE BBIMOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3yJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIITOJIHEHUS PaOOTHI;

- penexcus;

- IPE3EHTAIU CAMOCTOATEIbHOU PabOTHI.

1. DoH/1 OLICHOYHBIX CPEICTB

7.1 Metoabl KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00yUeHUSs
I[J'IH KOHTPOJIA YCIICBAEMOCTH N KQ4€CTBAa OCBOCHUA JUCHUIIIIMHBI HaCTOSIHICfl HpOFpaMMOI\/JI

MIPETYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIIEH YCIeBaeMOCTH (TEKYIIHUI KOHTPOJIb);
- MPOMEIKYTOYHAs aTTecTanus (3a4er).

7.2 Illkana u KpUTEpUHU OLIEHUBAHUS Pe3y/JIbTATOB 00yUeHHs NPH
NPOBeCHUH NPOMEKYTOYHOM ATTECTALMHU
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Ixanaa
OLICHUBAaHUSA

Onucanune

Boinonnensl Bce BUABI yueOHOM pabOTHI, MPEAyCMOTPEHHBIE MPOrpamMMoil.
CTyaeHT JEeMOHCTPUPYET COOTBETCTBHUE 3HAHWM, YMEHHWI, HaBBIKOB
MPUBEJACHHBIM B TaOMUIaX TOKa3aTelield, Omepupyer MNpuoOPETCHHBIMU
3auTeHo 3HaHUSMHU, YMEHUSIMHU, HaBbIKAMHU, IPUMEHSAET UX B CUTYaLHUSIX MMOBBIIEHHOU
cinoxxaoctd. [Ipu 3ToM MOTryT OBITH JONYIIEHBI HE3HAYMTEIHHBIC OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU AHAIUTUYECKHUX OIlEepalusix, IEepeHoCce 3HaHUM
Y YMEHHI Ha HOBbIE, HECTAHIAPTHBIE CUTYALINU.

He Bbimonnen onuH wim Oosiee BUAOB Y4eOHOH pabOThI, MPEayCMOTPEHHBIX
paboueii mporpammoi. CTyA€HT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHWH, YMEHHUW, HAaBBIKOB TMPUBEACHHBIM B Ta0JHUIAX IOKa3aTeNeH,
He 3auteno | momyckaroTcs 3HAYUTENbHBIE OIIMOKH, MPOSABISETCS OTCYTCTBHE 3HAHMWIA,
YMEHHH, HaBBIKOB I10 Py MTOKA3aTEJICH, CTYICHT UCIIBITHIBAECT 3HAYNTEIIbHBIC
3aTpyAHEHUS IPU ONIEPUPOBAHUHU 3HAHUSAMU U YMEHUSMHU MPU UX NIEPEHOCE HA
HOBBIE CUTYaIINH.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyumii KOHTPOIb

But pabots! ®opma OTYETHOCTH U TEKYILETO
KOHTPOJIS
JlaGopaTtopHbie paboThl (niepeueHsr | OdopmiieHHbIE OTYETHI (KypHaIT) 1a00paTOPHBIX
n1a00paTOPHBIX PabOT MpEeACTaBIEH B 1. paboT, mMpeayCMOTPEHHBIX paboueit mporpaMMoi
3.4.1) JUCHHTIIMHBI C OTMETKOU IPENoAaBaTest
«3aYTEHOY, €CIIH BBITIOJIHEHBI U 0()OPMIIEHBI BCE
paboTHI.
KonTponbnast pabota (mpumep [TuceMeHHBIE OTBETHI Ha 3a/1aHUSI KOHTPOJIBHOU
3aJJaHHi B TIPUIIOKEHUH 2) paboThI, MPEeyCMOTPEHHON paboueit
MPOrPaMMOi TUCITUTUIMHEI C OIICHKOM
IIpenojaBaTesisi He HIKE «yAOBIETBOPUTEIHHOY.
TecTbl (IPpUMEPHI TECTOBBIX [TpaBuIIbHBIE OTBETHI IBA BOMIPOCA U3 TPEX B
3aJ[aHuil IPEICTaBIICHBI B IPUJIOKEHHUHU 2) | OJTHOM M3 BapUAHTOB TECTa.

7.3.2. IlpomMexxyTOoUHas aTTeCTaIUs

[TpomexxyTouHast aTTecTaiys - (3a4eT) MPOBOIUTCS MO OuieTaM B ycTHOH (opme. Permament
MIPOBEJICHUS aTTECTAIUH:

- BpeMs JJTs TOATOTOBKH OTBETA Ha BOMPOCH! He Ooree 30 MUH.;

- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOCHI He Oonee 10 MuH.

BuiieT CoCTOUT U3 TPeX TEOPETHUECKUX BOIPOCOB.

[TepeueHs BOMPOCOB K 3a4eTy MPUBEICH B MPUIOKEHUH 2 K paboueil mporpamme.



[Tpunoxenue 1

TemaTn4yecKHH IJIaH AUCHUIIIMHBI «MaTepl/IaJIOBeI[eHHe» 0 HANMPaBJIECHUIO ITOATOTOBKH

20.03.01 Texnocdepnas 6e30MaACHOCTH

(baxkamaBp)

n/n

Pazpen

Cemectp

Henean
cemMecTpa

Buabl yueOHoii padoThl,
BKJIIOYasl CAMOCTOSATEIbHYI0
padoTy CTy1eHTOB,

U TPYI0EMKOCTh B 4acax

Buabl camocTosiTeIbHOM PadoThI
CTYACHTOB

Dopm
bl
arrecT
auuu

JI J1ao

o/ CPC | KCP

C

K.P. | K.II. | PT'P | Pegepar | K/p

2] 3

BBoaHasi yacTh.

3HaueHue U 3a1a4u Kypca
MarepuanoseneHue. Poib
MaTepUajIoB B COBPEMEHHOMN
TexHuke. Kpurepun orieHku u
BbIOOpa MaTepuanoB. PaboTel
OTEUYECTBEHHBIX U COBPEMEHHBIX
y4eHBIX B 007acTH
MaTepuaioBeICHUS.
MarepuanoseneHue, Kak Hayka,
M3y4Yarolas CBOMCTBA MaTepUasoB B
CBSI3M C UX COCTaBOM U CTPOEHHUEM.
Knaccudukanus matepuaios.

Tema 2. ®U3UKO-MeXaHHYECKHE
CBOMCTBA MATEPHUAJIOB.

CrtpoeHue maTepuasos

Crtpoenue matepuasioB. OCHOBHBIE
MIOHSITHSI O CBOMCTBAaxX MaTepUaloB.
ATOMHO-KPUCTAJIINYECKOE CTPOCHHE
METAJIJIOB, U30TPONUS, aHU30TPOIIHS,
kBazunsorponus. [lyru noseimenus

2-3
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IIPOYHOCTH METAJUIOB.
Kpucramnmszanus MeTamios
IIEpPBUYHAs U BTOPUYHAS.

Jlabopamopnoe 3awsmue no meme
«Maxpoananuz cmaneuy

Jlabopamopnoe 3anwsmue no meme
«Muxpoananuz cmaneu»

Teopus crIaBOB.

ITonsaTus o crinasax. Teepable
pPacTBOpBI, MEXaHUUECKHUE CMECH,
XUMUYECKUE COCANHEHUSI.
JnarpaMma cOCTOSIHUS KeNe30-
LEMEHTUT. XapaKTepUCTUKHI
KOMIOHEHTOB. CTpYKTypHBbIE
COCTaBJISAIOLIME U (a3bl HA
JUarpamMme JKejae30-11eMEHTUT.
Knaccugukarus craneit no cnocody
IIPOU3BO/JICTBA, HA3HAUEHUIO U
KauecTBy. MapkupoBka
YTJIEPOIUCTHIX cTaslel. UyTryHBI C
rpaduTOM, IOJIOBUHYATHIE U OelIbIe.
CrtpykTypa, CBOWCTBa, 00IaCTH
IPUMEHEHHNS U METO/bI MTOJTyUEHUS
CEpPbIX, KOBKUX U BBICOKOIIPOYHBIX
4yryHOB. MapKHpOBKa YyTr'yHOB.

Jlabopamopnoe 3ansmue no
meme «Yenepooucmule cmanuy

Jlabopamopnoe 3anwsmue no
meme « Qy2yHvl»




Tepmuuyeckasi U XMMHKO-
TepMu4Yeckasi 00padoTKa. 3
Bunbl Tepmudeckoit 00paboTku
craneil. [IpeBpaienus npu Harpese
ctanu. Poct 3epHa aycTenura,
HACJIEICTBEHHOE U JIEWCTBUTEIBHOE
3epHo B ctanu. [leperpes u
nepexor. [IpeBpamenne aycrenura
IPU HENIPEPHIBHOM OXJIAXKICHUH.
JnarpaMmma U30T€pMHYECKOTO
IPEBpALLCHHs ayCTEHUTA.
[TepnuTHOE MpeBpallCHUE.
MapTeHcuTHOE IpeBpalleHue U ero
ocobenHoctH. [IpeBpaienue npu
OTITyCKE, CTPYKTYpa 1 CBOICTBa
CTaJ| MpH oTIrycke. OTIycKHas 6-10
xpynkocts [ u Il pona.
[TpokannBaeMoCTh 1
3aKaTMBaeMOCTb CTalu, (paKkTopsI,
BIIUSIIOLIME HA TPOKAIMBAEMOCTD:
BJIMSIHUE JIETHPYIOLINX 3JIEMEHTOB,
pa3mMepa 3epHa ayCTEHHUTA,
HEPacTBOPUMBIX KapOUI0B U
BKJIFOYEHUH. MeTtoauka
OIpEEIIEHUsI KpUTHIECKOT O
JameTpa 1o Juarpamme
IPOKAINBAEMOCTH.

du3ngeckrne 0OCHOBBI XUMHKO-
TEPMUYECKOIl 00pabOTKH, MOHATHE O
koa¢punmente nupdysun. Bugst
XHUMUKO-TEPMHUECKONU 00pabOTKU
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Jlabopamoproe 3anusimue no meme
«3axanka u omnyck y2nepooucmou
cmanuy

Jlabopamophoe 3anamue no meme
«IIpoxanrusaemocmv cmaneiiy

Jlabopamopnoe 3anusimue no meme
«Xumuxo-mepmuueckas
obpabomkay

KoHcTpykuuonHbie u
HHCTPYMEHTAJIbHbIE MATEPHAIbI.
Knaccugukarus nerupoBaHHBIX
CTaJIei 10 CTPYKTYypE B
HOPMaJIM30BaHHOM COCTOSIHUU
(mmarpamMa ['uite). MapkupoBka
JIETUPOBAHHBIX CTaJIEH, UX
IIPEUMYIIIECTBA 10 CPAaBHEHUIO C
yTIepoucThIMU. JlepekThl
JIETUPOBAHHBIX cTalel (mudepHsbIit
U3JI0M, (DJIOKEHBI, OTITYCKHAst
XpynKocTh). OCHOBHBIE TPeOOBaHUS
K JIETHPOBAHHBIM KOHCTPYKIIMOHHBIM
crasam o 'OCT.
HHcTpyMeHTaNIbHBIE YTIEPOAUCTHIE
Y JIETUPOBAHHbBIE CTAJIN JJIs
PEXYILEr0 HHCTPYMEHTA, COCTaB,
MapKUpOBKa, TEPMHUUECKAS
0o0paboTKa 1 001acTH IPUMEHEHUSI.
TBepble MOPOIIKOBBIE CIUIABBI IS
pexyiiero nHcTpyMenTa. Kepamuka.
CBepxTBEpIble MAaTEPUAIIB.

11-12
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JlabopamopHoe 3anamue no meme
«Jlecuposannvle cmanu»

Craqm #u cIJIaBbl €  0OCOOBIMH
CBOMCTBAMH.

BricokonpouHbie CTaJIH.
MapTeHCUTHO-CTaperoIne
KOHCTPYKIIMOHHBIE CTaJIU, UX COCTAaB,
pexuMBl  00pabOTKM W 00JIaCTH
npumenenus. CruiaBel ¢ 0c000
BBICOKOM M3HOCOCTOMKOCTBIO,
COCTaB, MapKHpPOBKa, TEpMHYECKas
00paboTka U 00JIacCTH MPUMEHEHHS.
Hepskasetromue XPOMHCTBIE u
XPOMOHHUKEJIEBbIE  CTajd, COCTaB,
MapKUpPOBKa, TepMUYecKas
o0paboTka U 00JIaCTH MPUMEHEHHUS.
’KaponpouHbsle cTaau ©  CIUIaBBIL.
OcoOeHHOCTH MOBEACHUS CTaIM MpU
Harpy3kax B O0OJacTH BBICOKHX
TeMIiepatyp, Npenen IIUTeIbHON
MPOYHOCTH, TIPEeAeN  IOI3YYECTH.
Turmossbie CILIIABHI, COCTaB,
CTPYKTYpa, TepMooOpadboTKa,
CBOICTBa M 00OJIACTH TPUMEHEHUS.
CrutaBbl ¢ 3a1aHHBIMHA (PU3UIECKUMU
cBoMcTBAaMH. MaruuTomMsarkue u
MarHUTOTBEP/IbIE CIUIABHI.

13-14

IIBeTHBIC METAJLIBI M CILIABBI.
Mens wu ee cBoicTBa. JlaTyHw,
OpOH3BI OJIOBSHUCTBIE, KPEMHHCTHIE,
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ATFOMUHHUEBBIC, OCPUILIOBBIC; COCTAB,
obmactu  mpumeHeHus.  CruiaBbl
CBHUHIIA u 0JIOBA. baooursl,

CBUHLIOBUCTBIE OpoOH3HI,
QIIOMUHHEBBIC HOIIUITHUKOBEIC
CIIaBBI ISt JIBUTATENCH
BHYTPEHHETO cropanus,

TPUMETAJUIMYECKUE  TOJIIUITHUKH.
AmoMUHMH W €ro  CBOMCTBA.
JIuTeiiHpIe aJIOMHHHEBBLIC CILIABHI,
obnactu npuMeHeHus. [{ropaaoMuH,
COCTaB, pexum TEPMUYECKON
00paboTKH,  CBOHMCTBa, oOJacTu
MIPUMEHEHUS.

KoMno3numnoHHbIe MaTepHabl
Knaccugukarus KoMIo3uIMOHHBIX
MarepuasioB. Pactipenenenue
HaIpPsHKEHUN MEXAy MaTpuLen U
HanosHuTeneM. Cxembl
apmupoBanus. Kpurtndeckas ninmHa
BOJIOKHA. OCHOBBI pacyeTa CBONCTB
KOMITIO3ULIMOHHBIX MaTEPHUAJIOB.
Bunbl matpui u HanosHUTENNEN
KOMIIO3UIIMOHHBIX MaTEPUAJIOB.

15-16

Jlabopamopnoe 3anwsmue no meme
«Komno3zuyuonnvie mamepuanol»

HanomarepuaJibl

OO6mrast xapakTepuCTHKA.
I'eomeTprueckue napameTpsl
HaHouactull. Mictopuueckue
npeanocbuiku. KomtonaHas xumus
KAaK IPapoaUTENIb HAHOTEXHOJIOTHH.

17-18
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N3menbuenne yactul. CreneHb
pucriepcHoct. Kpurnaeckuin
JTUaMeTp HAaHOYACTHII.
JucriepraiiioHHBIN C110CO0
MOJTyYEHUS AUCTIEPCHBIX YACTHI]
BelecTsa. KoHIeHCallMOHHBIN
C1oco0 MoIy4eHUs TUCTIEPCHBIX
YacTHUI BeleCTBa. TepMUHBI
«CBEpXY-BHU3» U «CHU3Y-BBEPX)».
Hanoo0bexThl cemeiicTBa
bymiepeHoB. DHI0(YIEPEHBI.
Hanotpy0ku. ['paden. ActpaneHsl.
TexHuueckoe NpuMeHEHHE
HaHOpa3MepHBIX YacTUIl. COpOEHTHI.
Cencopsl. [1neHku. OMUTTEpBHI.
CBepXMpPOBOAHUKN. XUMUYECKHE
CBOMCTBA HAHOYACTHII.
MammHOCTPOUTETFHOE IPUMEHEHUE
HaHo4acTHIl. MeIUIHUHCKOe
MIpUMEHEHNE HAaHOYACTHII.
HaHnonnekTpoHuka.

Bcero 4yacoB nmo jucuMIJIinHe

18

18
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[Tpunoxenue 2

®OH/J ONEHOYHBIX CPEACTB IIO JIUCHUIIJIMHE

«MarepuasoBeaeHue»
HanpaBneHHe IHOAIrOTOBKH

20.03.01 TexnocdepHas 6e301aCHOCTD
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)

IKoJIOTHYECKASA U MpoOnu3BOACTBCHHAs 0€e301acHOCTh

IIpumep KOHTPOJILHOI PadoOTHI
Bapuant Ne 1

1.Hayeptute B Macuitabe AuarpaMMmy COCTOSIHUS JKEJI€30-YTIIEPOJUCTBIX CIUIABOB Ha CTaHIapTHOM
OnmaHke, rmoctaBbTe OyKBeHHbIE 0003HaueHMs. HazoBuTe (a3pl M CTPYKTYpHBIE COCTaBISIOIINE B
K10 00acTu auarpamMmsl ((ha3el 3aKITIOUNTE B KBAJAPATHBIC CKOOKH)

2. B xakux mnpenenax usMeHsercs xumuueckuil coctaB (%C) aycreHuTa npu NEPBUYHON
Kpuctaumzauuu croasa ¢ 1,8 %C? Kak Ha3bIBaeTcs 3TOT cIiaBa U KaKylO CTPYKTYPY UMEET MpHU
KOMHAaTHOW TeMIIepaType B COOTBETCTBHUHU C JUarpaMMoi xKeje30-yriepoa?

3. Hanumwure cxemy mnpeBpauieHust s crainu, conxepxkaieit 0,8 %C mpu temmnepatype 727°C.
Vxaxure xumudeckuid coctaB (%C) mia a3, ydacTByOmHMX B 3TOM TpeBpamieHud. YTo
MPEJICTABIISIIOT CO00M 3T (Pa3bl, KAKyI0 UMEIOT KPUCTAIITMYECKYIO PEIIETKY U cBoMCTBA?

4. Jana cranp mapku Y10A. Vkaxure Kjacc 3TOH CTalu IO KayecTBY (OOBIYHOTO KadecTBa,
KaueCTBEHHasl, BHICOKOKAUYeCTBEHHAs1), a TAaKXKE CpeHee COAepKaHHUe YIIepoaa U CTPYKTYpy 3TOi
CTaJIM NIPY KOMHATHOM TeMIrepaType B COOTBETCTBUH C AMArpPaMMOH JKeJIe30-yIriIepos.

5. Jana cranp mapku BCT5kn. Ykaxure ee kauecTBO, YTO O3HAYAIOT OyKBBI U HU(PHI BXOASAIINE B
MapkupoBky. ITo kakuM mokazaTensiM (XMM. COCTaB, MEXaHHYECKHE CBOMCTBA) MPOU3BOAMTCS
KOHTPOJIb 3TOM cTanu?

Bomnpocsl k 3auery

=

Huarpamma Fe-C. XapakrepucTtuka (a3 u CTpYKTYpHBIX COCTABIISIOIINX

JHuarpamma Fe-C. Onpenenenne Xumuueckoro cocrana ¢as B ciuiase ¢ 4,3 % C npu 1400°C

3. Hmarpamma Fe-C. M3MmeHeHme XMMHYECKOTO cocTtaBa (a3 B Mpolecce IMEepBHYHON U
BTOPUYHON KPUCTAJIIIN3ALUU CTalu 45

4. Jlnarpamma Fe-C. V3meHeHMe XUMHYECKOTO cocraBa (a3 B TPOIECCe IMEePBUYHONW U

BTOPUYHON KpucTau3anuu crainu 30

[TonsiTue o criaBax. TBep/ble pacTBOPBI, MEXaHUUYECKHUE CMECH, XUMUUECKHE COeIMHEHUS

6. JuarpamMma COCTOSHUSI JBOWHBIX CIUIABOB C HEPAacCTBOPUMBIMH B TBEPAOM COCTOSIHUHU
KOMIIOHEHTaMU

7. Huarpamma Fe-C. M3MmeHeHue XMMHUYECKOro coctaBa (a3 B mpoliecce MEPBUYHOU U
BTOPUYHON KpucTayn3anuu cmiasa ¢ 5 % C

8. Huarpamma Fe-C. M3MmeHeHue XuMUYecKoro cocraBa (a3 B mpoliecce MEpBHUYHOU U
BTOPUYHOW KPUCTAJUIM3ALNU cTanu Y 12

9. Huarpamma Fe-C. Xapakrtepuctuka (a3, yqacTBYIOIIMX B 9BTEKTHYECKOM IMPEBpAILEHUH

10. Munarpamma Fe-C. Onpenenenue xumudeckoro cocrara (a3 B cmiase ¢ 5,5 % C mpu 1300°C

11. Jlnarpamma cOCTOSIHUS IBOMHBIX CIIJIABOB C OTPAHUYEHHOM PacTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPJIOM COCTOSIHUU

12. Tnarpamma Fe-C. Omnpenenenue xumuueckoro cocrana (a3 B cruiase ¢ 4,3 % C npu 1147°C

N

o
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. Huarpamma Fe-C. Onpenenenne xumudeckoro coctana ¢as cranu Y12 npu 1100°C

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

. Hunarpamma Fe-C. Onpenenenne xumudeckoro coctana ¢a3 cranu Y8 npu 1100°C

. narpamma Fe-C. Onpenenenne xumuaeckoro cocrana (a3 B ciase ¢ 4 % C mpu 1400°C

. Huarpamma Fe-C. M3MeHeHwe XHMMHUYECKOro cocTaBa (a3 B Tmpoliecce IMEpBHYHON U
BTOPUYHON KPUCTAJIIIU3ALMY CTAIU Y §

Huarpamma Fe-C. M3meHeHuMe XHMMHYECKOTO cocTraBa (a3 B IpoIecce MNEPBUYHONW U
BTOPUYHON KpucTayu3anuu cimiasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B crase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3MmeHeHne XMMHUYECKOro cocraBa (a3 B mpolecce IMEepBHYHOU U
BTOPUYHOM KpucTaun3auuu ciasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka (a3, yaacTBYIONINX B IBTEKTONIHOM IPEBPAICHUN
Huarpamma Fe-C. DBTeKTHUECKOE U ABTEKTOMIHOE ITPEBPAIICHUE

Huarpamma Fe-C. Onpenenenue xumudeckoro cocrana (a3 B crmase ¢ 2,5 % C mpu 900°C
Huarpamma Fe-C. Onpenenenune xumuueckoro cocrana (a3 B cmase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenue xumuyeckoro coctasa ¢a3 B cruiase ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B cmase ¢ 1,5 % C npu 800° C
JuarpamMma COCTOSIHUSI ABOMHBIX CIIJIABOB C HEOTPAHUYEHHOW PACTBOPUMOCTHIO KOMITOHEHTOB
B TBEPJIOM COCTOSIHUH

Oco0eHHOCTH IBTEKTUYECKOTO MPEBPALLEHUS IBOWHBIX CILIaBOB

KpacHOOMKOCTh ¥ XJIQJHOJOMKOCTh CTand. [IpUYuMHBI BO3HUKHOBEHUS U CIIOCOOBI
YCTpaHEHUS

Kpucrannu3zamnus cruaBos. [IpaBumno ¢as. [IpaBuio koHneHTpanuit
ATOMHO-KPUCTAJUNINYECKOE CTPOCHHE METAUIOB. THIBl KPUCTAIUIMYECKUX PEIIETOK U HX
XapaKTepUCTHKA

3aKOHOMEpHOCTH  Kpuctaumzauuud. CreneHb  NEpeoXJaXJIEHUs, YHUCIO  LEHTPOB
KPUCTAITN3AIUHI, CKOPOCTTh POCTa KPUCTAIIIOB. AMOP(HBIE METAILIIBI

Henaputnas nukBanus. [I[pudrHb BOSHUKHOBEHHSI M CTIOCOOBI yCTPAHEHUS

JledexThl KPUCTAIUTMUECKOTO CTPOCHHUA. BiHsHHME MIOTHOCTH TUCIOKAlMKA Ha MPOYHOCTH
MaTepuajoB

BnusgHue creneHM mnepeoxjaxkACHWs Ha IMpolecc Kpuctamuzanuu. CTpoeHue CIHTKa.
3oHanpHas JTUKBAIHS

BnusiHue crenenu nepeoxiaxIeHusl Ha BeMUYHHY 3epHa. MonuduuupoBanue
PacummudpoBare Mapky mertamtonponykuuu: XBIT U gath ee xapakTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHUHN)

Pacummudposars mMapky metammmonpoaykiuu: X115 u nate ee xapakTepucTuky (Ha3BaHHE,
Ha3Ha4YeHHe, CBOICTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

PacummdpoBare Mapky MeTauIONpoayKuuu: Y8 W JaTh €€ XapakTEepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

BnusiHue nerupyromux 3JeMeHTOB Ha nojauMopgHoe mpeBpatieHue xeneza. Knaccupukanus
JIETUPOBAHHBIX CTAJIEH

Pacmudposate Mapky meramtonponykuuu: BK8 u nmath ee xapaktepuctuky (Ha3BaHUE,
Ha3Ha4YeHHE, CBOMCTBA, OCOOEHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

OcHoBHBIE TMOKa3aTenu (PU3UKO-MEXaHUYECKUX CBONCTB MaTepHalioB MU METOJbl UX
onpenenenus (HB, HR, HV, oB, oT, 6, KCU)

Pacmmmdpoars Mapky metamnonpoaykiuu: ber3nc u gaTh ee XapakTepuCTHKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUH)

Pacumdposare Mapky metamnonponaykiuu: CU1S u gath ee xapakTepuUCTHKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOICTBAa, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTUH)
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Pacmmudposare Mapky wmetammmonponaykiuu: Ctanb 45 W JgaTh €€ XapaKTEPUCTUKY
(Ha3Ha4YeHHe, KaueCcTBO, MECTONojoxeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHIH )

MukpomMexaHuka KOMIIO3UMIMOHHBIX MAaTEpHUajOB C  BOJIOKHUTBIM  HAIlOJIHUTEJIEM.
Kputnueckas nnuHa BonOKHA. AJJIUTUBHOCTh CBOMCTB KOMIIO3UTA

BricokoTeMniepaTypHble MaTepuaiibl. JKapoCTOMKOCTD U KapOIPOYHOCTh

Pacmudposare mapky meramonpoaykiuu: KU 30-6 u naTh ee xapakTepUCTHKY (Ha3BaHUE,
Ha3HauYEHHE, CBOWCTBA, OCOOCHHOCTU CTPYKTYPHI U TEXHOJIOTHH)

Pacmudposare Mmapky Metamonpoaykuun: BU 120-4 u naTh ee XapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOCHHOCTH CTPYKTYPBI U TEXHOJIOTHH)

PacummdpoBate Mapky metaonpoaykiuuu: BCt3cn u 1aTh ee XxapakTepuCTHKY (Ha3BaHHE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

PacumdpoBate Mapky wmertamutonpoaykuuu: Cranp 08K W JaTh €€ XapaKTEPUCTUKY
(Ha3HaueHue, KaueCcTBO, MECTONOJIOXKeHUE Ha quarpamme Fe-C, ctpykrypa)

PactummdpoBats Mapky metamtonponaykiuu: CT3Km U AaTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3HA4Y€HHE, KAa4eCTBO, 0COOEHHOCTH TEXHOJIOTHH)

PactummdpoBats Mapky metamonponykiuu: TT8K6 u gate ee xapakrepucTuky (Ha3BaHUE,
Ha3HAYCHUE, CBONCTBA, 0COOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH) (

PacmdpoBats Mapky Meramwonpoaykuuu: Y12A u gath ee XapakTepUCTHKY (Ha3BaHUE,
Ha3HaueHHe, KayecTBO, MecTomnonokeHne Ha aumarpamme Fe-C, crpykTypa, ocoOeHHOCTH
TEXHOJIOTHH )

Pacumdposate mapky metamutonpoaykuun: Ctans 30A u gaTh ee XapakTepuCTUKY (Ha3BaHHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTHUH)

Pacmmmudposars mapky meramutonpoayknuu: T15K6 u mate ee xapakTepucTHKY (Ha3BaHHE,
Ha3Ha4YeHHE, CBOICTBA, 0COOEHHOCTU CTPYKTYPHI U TEXHOJIOTHUH)

OcHOBHBIE Pa3HOBUIHOCTH HAaHOMAaTepuaaoB. Pa3mepsl 3epeH (cioeB, BKIOYEHUH, TIOP)
XapakTepHble A1 HaHOMaTepuanoB. OCOOEHHOCTH MEXaHUYECKHUX CBOICTB
HaHOMAaTepHaJIoB.

[TpropuTeTHbIE HallpaBIEHUs Pa3BUTUSI HAHOTEXHOJIOTHH

OCHOBHBIE XapaKTEPUCTUKH CTPYKTYPbI HAHOIIOJIUMEPOB

Mexanusmsl gepopMai, 0COOEHHOCTH MEXaHUYECKUX CBOMCTB HAHOMAaTEpHUAJIOB.
3aBUCHUMOCTb TBEPIOCTH, IIPEENA IPOYHOCTU U OTHOCUTEIBHOTO YIJIMHEHMSI OT pa3Mepa
3epHa

[TpenMy11€CTBO MOPOIIKOBBIX TEXHOJIOTMNA. BBl MOPOIIKOB, NCIIOIB3YEMBIX IS
MOJIy4YEHUs] HAHOMAaTepHUaJIOB, ONEpallii OPOLIKOBOI TEXHOJIOTHH.

MeTo bl KOHCOJIMALMH YJIBTPAAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCIIOBHS pealu3aliH.
CnocoObl yMEHbIIIEHUS TOPUCTOCTH HAHOMATEPHAJIOB.

.MeToapl HHTEHCUBHOMH MJIacTUYECKOH eopMaluu KpydeHUEM 0]1 BBICOKUM JIaBIE€HUEM U
PaBHOHAKAJIbHBIM YTJIOBBIM ITPECCOBAHUEM.

MeTobl KOHTPOJIMPYEMON KPUCTAIIIM3AMU U3 aMOP(HOT0 cOCTOSIHUS. THIIBI MOTydaeMbIX
CTPYKTYp B 3aBUCUMOCTH OT YCJIOBUN 3aKaJIKH U3 KUJKOTO COCTOSIHUS: OHO- U
MHOT0(}ha3HOM, aMOPPHO-KPUCTAIITMYECKON, aMOP(HOIA.

Ouznyeckue 1 XUMUYECKHE METO/IbI MOTYYEHHsI HAHOCTPYKTYPHBIX IJIEHOK; TEXHOJIOTHH
MOHHOT'O OCAKAECHMSI U JIEKTPOYTOBOI0 UCIIAPEHHS] MATHETPOHHOT'O HAIIBLIICHUS.

IIpuMepsbI TECTOBBIX 3aJaHUH

3amanue Ne 1

1. Yro Ha3bIBaeTCs CTPYKTYpOil Marepuaa’?

a) IEPOX0BATOCTh MOBEPXHOCTH; 0) BUIMMOE CTPOEHHUE; B) HATMUKME TPELIUH
2. Yo Taxkoe XJIaJHOIOMKOCTh?
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a) YMEHbIIIEHUE TBEPIOCTH MPU HU3KUX TeMIlepaTypax; 0) oXpymyuBaHUe MaTepHralia Ipu HU3KUX
TEMIIEpATypax; B) IPOUYHOCTh MaTepHaja pu HU3KUX TeMIepaTypax

3. Haubonee GiaronpusiTHBIM coueTaHueM (PU3NKO-MEXaHUYECKUX CBOMCTB 00JIaaloT

a) KpYITHO3EPHUCTHIE; 0) MEIKO3EPHHCTHIC; B) CBOMCTBA HE 3aBUCST OT BEIMYMHBI 3€pHA

3ananue Ne 2

1. Ilpu oxuyaxieHnH CIUTKa 00pa3yeTcs 30Ha KPYIHbBIX OPUEHTUPOBAHHBIX 3€PEH:

a) mpu OBICTPOM OXJIAXKAECHUH; 0) P HAIIPABICHHOM OTBOJE TEIUIA; B) IPU MEIAJICHHOM
OXJIKICHUU

2. Hanuuue Ha MOBEPXHOCTH U3JI0MA YYAaCTKOB € OJIECTSAIIEH U IIEPOXOBATON TOBEPXHOCTHIO
XapaKTEepHO VIS

a) KPUCTAJUTMYECKOTO U3JI0Ma; 0) BOJIOKHUCTOTO U3JIOMA; B) YCTAJOCTHOTO M3JI0Ma

3. HarpeB ucnosib3yroT B IIpoIecce:

a) riIyOOKOro TpaBieHus; 0) TpaBieHue peakTHBOM baymaHa; B) TpaBieHHe peakTuBoM I eiina;

3ananue Ne 3

1. Kakyto KpUCTaIUIMYECKYIO PEIIETKY UMEET kKene30 — 7

a) 'IHK; 6) OLIK; B) pomOosapuueckas

2. YTo mpoUCXOIUT NMPU OXJIKIACHUU B TOUKE S?

a)®—->A;00)A—-1ILB)II—A

3. YUto o3HayaroT uudpsl B Mapke ctanu Y 12?

a) MOPSIIKOBEIN HOMeEp; 0) cofiepkaHue yriiepoa B COTEIX %; B) COACpKAHKUE YTIEPOaa B IECA-THIX
%

3aganue Ne 4

1. Kakas cranb noasepkeHa otiyckHoi xpynkoctu I pona?

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

2. KakoBo conep:xanue maprania B cranu ['anduibaa?

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

3. Kak Bius0T OOJILIIMHCTBO JIETUPYIOUIMX JIEMEHTOB Ha COJIEP KaHUE yriiepoia B nepauTe?
a) MOBBIIIAIOT COZIEp KaHUE YIiIepo/ia; 0) MOHMKAIOT KOJIMYECTBO YIJIepoa; B) HE BIUsET

3ananue Ne5

1. Kakyto cTpykTypy umeeT jeae0ypuT NpeBpalieHHbIi?

a) A+I;6) I+ 1 B) I+

2. Kakue cBolicTBa 4yryHOB omnpeaenstorcs (GopMoil rpagMTOBBIX BKIFOUEHUN?

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

3. Ilpu kaxoii TeMneparype NpOBOAST OT>KUT JIJISl TOJIYUYEHHsSI IEPIIUTHOTO KOBKOTO UyTryHa?
a) 750°C; 6) 850°C; B) 950°C



