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1. Heawn, 3ax0a4uM ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHS 10 AUCHHUIIHHE

Llenv Oucyunaunbl - TO3HAHHWE TPUPOJABI U CBOMCTB MaTEpHUANIOB, a TAKXKE METOJIOB HX
yInpoyHeHus A1t Hanbosee 3pPEKTUBHOTO UCTIONb30BaHUS B TEXHUKE.

3adauu oucyuniunol:

- U3y4YeHHE OCHOBHBIX MOHSTHUNA, TEPMUHOB U ONpeAeNeHUI B 00JaCTH KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAIBHBIX U (YHKIIMOHATBHBIX MaTEPHAIIOB (MAPKUPOBKA, CTPYKTYpa, CBOICTBA);

-  U3Y4YEHHE COCTaBa, CTPYKTypbl U CBOWCTB COBPEMEHHBIX METAUIMYECKUX U
HEMETAJUTMYECKUX MaTepUaoB;

- OCBOEHHE OCHOB TEPMHYECKOM, XUMUKO-TEPMUUYECKON U TEPMOMEXaHUUECKOU 00pabOTKH;

- OCBOCHHE BHJIOB Pa3yIpPOYHSIONICH U yIpoUHsomeld 00paboTku (OTKUT, HOpMaTHU3aIlHs,
3aKajKa, OTIYCK, [IEMEHTAUs U Jp.);

- u3yyeHue (U3NYECKOM CYIIHOCTH SIBJICHHM, MPOUCXOIALIMX B MaTepHalaX B YCIOBHSIX
MIPOM3BOJICTBA U IKCILTyaTalllu;

- OCBOCHHE OCHOBHBIX CBSI3€1 MEXK]ly CTPOCHUEM MaTEPHAJIOB U X CBOMCTBAMU (TBEPOCTHIO,
MPOYHOCTHIO, U3HOCOCTOMKOCTHIO, MIIACTUYHOCTBIO U JIp.);

- U3y4yeHue 00JIaCTU NPUMEHEHHUS Pa3IMYHbIX COBPEMEHHBIX MaTEpUasoB JIsl H3TOTOBIICHUS
MPOIYKIIUH.

IInanupyemvie pesyromamuvl 00yuyeHusi — TOATOTOBKA CTYAEHTOB K JEATENbHOCTH B
COOTBETCTBUU C KBaJTM(UKAIIMOHHON XapaKTepUCTHKONW OakanaBpa 10 HalpaBJICHUIO, B TOM YHCIIe
dbopMHUpOBaHKE YMEHHUN O CO3JaHUI0, 00pabOTKE M M3YYCHHUIO CBOMCTB M CTPYKTYPHI Pa3IMUHBIX
MaTepUaoB.

OOydenne mO AWCHUIUIMHE «MarepualoBeCHNE» HaMpaBIeHO Ha (OPMUPOBAHUE
y OOyJarommMxcsi  CIAeAYIOMUX  KoMIeTeHIud B cootBerctBUM ¢ OI'OC  15.03.01
«MammHOCTPOCHHEY, YTBEPKIEHHBIM NTpHKa3oM MuHoOpHayku Poccuu ot 09.08.2021 N 727:

Ko 1 HauMeHOBaHH e KOMIIETeHITUHA

NHaukaTopsl 10CTHKEHUS
KOMIIETeHIUH

OIIK-7 CriocobeH npuMeHsATh COBPEMEHHBIE
HKOJIOTMYHBIE ¥ OE30MaCHBIE METOIbI
paMoOHATBFHOTO UCTIONIb30BAaHUS CHIPHEBBIX U
HHEPreTUYECKUX PECYPCOB B
MaIInHOCTPOCHUH

NOIIK-7.1. CriocobeH nmpoBecTu
CPaBHUTEIbHBINA aHAIN3 COBPEMEHHBIX
METOJIOB 00Pa0OTKH M3ACTUHN C TOUKHU 3PCHHUS
MPUMEHEHHUS MaJTOOTXOIHBIX,
9HEProcOEperarouX U IKOJIOTUISCKU
YUCTBIX MAITMHOCTPOUTEIBHBIX TEXHOJIOTHIA,
obecreunBarOIMUX 0€30MaCHOCTh
KU3ZHEJEATEIIbHOCTH JIIOJIEH U UX 3aIIUTYy OT
BO3MOJKHBIX MTOCIICJICTBUI aBapuid, KaTacTpod
U CTUXUMHBIX OCJCTBUM;

NOIIK-7.2. Ymeet pazpaboTath
TEXHOJIOTHYECKYIO CXEMY TE€XHOJIOTHYECKOTO
mpoiiecca, 00eCIeYnBaroIero paMuoHaIbFHOE
HCIIOJIb30BaHUE CHIPHEBBIX, SHEPTETUUECKUX
U IPYTUX BHUJIOB PECYPCOB

2. MecTo IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JlucuurmimHa OTHOCHUTCS K 00s13aTeNbHOM yacT 610ka b1 «/lucuuminab! (MOLYIH)».
JlucuunianHa B3auMOCBsI3aHa JIOTHYECKU U COACPKATEIHbHO-METOJUYECKU CO CIIEYIOIUMU
aucuunimHaMu ¥ npaktukamu OOIT:
B o6s3arenbroii yactu (b 1.1):
- TexHoNmoru4eckue MOKPHITUS U CMA3KH B IIpolieccax 00paboTKU JaBJICHUEM.

B ywactu, hopmupyemoit yuactHukamu oo6pazoBatenbHbIX oTHOIeHUH (b1.2):
- UcnipITannst Ha MPOYHOCTH U UBHOCOCTOMKOCTb.



3. CTpykKTypa U coaepKaHue IUCHUILTHHBI
OO0mas TpyA0eMKOCTh JUCHHUTUIMHBI COCTaBIsAeT 3 3adeTHbIe enuHullbl (108 gacos).

3.1 Bwuabl yueOHO# padoOThl U TPYA0EMKOCTH

Ounas dopma 00yueHus

Brt yue6noii padoTsI KomnuectBo | CemecTpbl
n/n 4yacoB 3
AyIMTOpPHBIE 3AHATHS 54 54
B tom unce:
1. Jlexuun 36 36
2. JlaGopaTopHble 3aHATHS 18 18
CamocrosiTesbHasi paboTa 54 54
B ToMm uncine:
1. [ToaroToBka K 1a00paTOPHBIM 36 36
3aHATUAM
2. CaMOCTOSITEThHOE U3YYEHUE 18 18
IIpomexyTOUHASI ATTEeCTAMSA
3ayet/mud. 3aueT/3K3aMeH IK3aMeH IK3aMeH
Hroro 108 108

3.2 Temaruvyeckuii IJIaH U3YyYeHUS TN CIUATIIHHBI
TemaTnueckuii mIaH pa3Meni€él B MpuIoKeHnu 1 kK pabodeit mporpamme.

3.3 Conep:xxkanue THCUMIJIMHBI

Tema 1. BBoanast yactnb

3HaueHHe W 3aJa4d Kypca MarepuanoBeneHue. Poib MarepuaioB B COBPEMEHHOW TEXHHKE.
Kputepun onieHku u BbIOOpa MatepuaiioB. PaboOThI OTE€YECTBEHHBIX M COBPEMEHHBIX YYCHBIX B
obnactu MarepuanoBefeHUs. MaTepuanoBeeHe, Kak HayKa, U3y4arolias CBOICTBa MaTepuaIoB B
CBSI3U C MX COCTaBOM U cTpoeHueM. Kimaccudukamus maTepuaios.

Tema 2. ®u3uK0-MexXaHHMYECKHe CBOMCTBA MaTepuaoB. CTpoeHUe MaTepuajioB

Crpoenue wmatepuasioB. OCHOBHBIE TMOHSATHUS O CBOWMCTBaX MarepuaioB. ATOMHO-
KPUCTAJIMYECKOE CTPOEHUE METAJIOB, H30TPONHMs, AaHM30Tpomus, KBazuuszorponus. Ilyru
MOBBIIICHUS TPOYHOCTU MeTaI0B. KpucTtamnuzanus MeTaioB nepBUYHasi U BTOPUYHASL.

Tema 3. Teopus cniiaBos

[Tonsatus o cnnaBax. Teepable pacTBOpPBI, MEXAHUYECKUE CMECH, XUMUYECKUE COCIMHEHUS.
JlnarpamMma COCTOSIHUSL  JKE€JIE30-LIEMEHTUT. XapaKTePUCTHUKU KOMIIOHEHTOB. CTpyKTypHBIE
coctapisionue u ¢$a3pl Ha gUarpaMMe skene3o-nieMeHTHT. Kiaccudukanus crameit mo crmocoOy
IIPOM3BOJICTBA, HA3HAUYEHUIO U KadecTBY. MapKHUpOBKa yriiepoJucThix crajeid. UyryHsl ¢ rpadurom,
nojoBUHYaThIe U Oenbie. CTPyKTypa, CBOWCTBA, 00JaCTH MPUMEHEHUS M METO/IbI IIOTYYEHUS CEPbIX,
KOBKMX M BBICOKOIIPOYHBIX YyI'YHOB. MapKUpOBKa UyTI'YHOB.



Tema 4. Tepmuueckass 1 XMMHKO-TepMUYecKas 00padoTka

Bunsr tepmuueckoit o6pabotku craneil. [IpeBpamenuss npu HarpeBe cranu. Poct 3epHa
ayCTEHHTA, HACJIEICTBEHHOE U IEHCTBUTENbHOE 3epHO B cTaiu. [leperpes u nepexor. [IpeBpanienue
ayCTEHUTa IpU HENPEPBIBHOM OXJaXJeHuu. JluarpaMma H30TEpMUYECKOrO IpEBpalleHus
aycrenuta. IlepnuTHoe mnpeBpamieHue. MapTeHCUTHOE MpEBpalleHHE U €ro OCOOEHHOCTH.
[IpeBpaiienue npu OTIycKe, CTPYKTypa U CBOMCTBA CTajiaM IpU oTnycke. OTIyCKHas XpynKocTh I u
IT pona.

[IpokanuBaeMocTh M 3aKaIMBAEMOCTh CTald, (PAKTOPHI BIHUSIOUIME HA MPOKAIUBAEMOCTb:
BJIMSHUE JICTUPYIOLIUX OJJIEMEHTOB, pa3Mepa 3epHa ayCTeHUTAa, HEPACTBOPUMBIX KapOHIOB U
BKJIIOUEHUI. MeToa1Ka onpeeIeHnsl KpUTHYECKOTO JUaMeTpa 1o JuarpaMmme poKalIuBacMOCTH.

®dusnveckue OCHOBBI XHUMHUKO-TEPMHYECKON 00pabOTKH, mMOoHATHE O Koddduimenrte
muddy3un. Buabl XuMHKO-TepMHUYECKONH 00pabOTKH

Tema 5. KoHCTPpYKIMOHHBIE M HHCTPYMEHTAJIbHbIE MaTEePHAJIbI

Knaccugukarnus jerupoBaHHBIX CTajed MO CTPYKType B HOPMAJIM30BAHHOM COCTOSTHHM
(mmarpamMma ['miie). MapkupoBKa JIETHPOBAaHHBIX CTalel, MX MPEUMYIIECTBA MO CPABHEHUIO C
yraepoaucthiMu. JledekTsl JierupoBaHHBIX cTajiel (mudepHbIi u37I0M, (IIOKEHBI, OTIMYyCKHas
XpynkocTs). OCHOBHBIE TPpeOOBaHMS K JIETUPOBAHHBIM KOHCTPYKIMOHHBIM cTasisiM o 'OCT.

WHCcTpyMeHTanbHbIE YIIIEPOJUCTBIE W JIETMPOBAHHBIE CTAIM Ul PEXYILEro MHCTPYMEHTA,
COCTaB, MapKHUpOBKa, TepMHuecKkass o0paboTKa M 00JacTH NMPUMEHEHHs. TBepable MOPOIIKOBBIC
CIUIaBBI JJIs pexyliero nHecrpyMenTa. Kepamuka. CBepXTBepble MaTepUabl.

Tema 6. Ctau 1 ciiiaBbl € 0COOBIMH CBOMCTBAMU

Bricokomnpounbie crtanu. MapTeHCHUTHO-CTApEIOIINe KOHCTPYKIIMOHHBIE CTalH, UX COCTaB,
peKUMBI 00pabOTKH 1 00macT mpuMeHeHus. CriiaBbl ¢ 0c000 BBICOKOH H3HOCOCTOHKOCTBIO, COCTAB,
MapKHUpOBKa, TepMuyeckas oOpaboTka W obOjactu mpuMeHeHHs. HepikaBerolmme XpOMHCTBIE U
XPOMOHHUKEJIEBBIC CTaJIM, COCTaB, MAaPKUPOBKA, TepMUYeCcKas 00paboTKa M 00JIaCTH TTPUMEHEHUS.
XKapormpounsie cranu u craBsl. OCOOCHHOCTH MTOBEICHUS CTAH TP HATPY3KaX B 00JIACTU BRICOKUX
TeMIeparyp, Mpenen AJUTENbHON MPOYHOCTH, MpeAes MOJI3y4ecTH. THIOBBIE CIUIaBbl, COCTaB,
CTPYKTypa, TepMooOpaboTKka, cBoicTBa M oOmactu mnpumeHeHus. CIiaBel ¢ 3aJaHHBIMHU
¢buznueckuMu cBoiicTBaMu. MarHUTOMSTKHE U MAarHUTOTBEP/IbIE  CILIABHI.

Tema 7. IIBeTHbIE METAJIBI U CILIABBI

Menr u ee cBoiicTBa. JlaTyHu, OpOH3BI OJIOBSHUCTBIC, KPEMHHCTHIE, ATIOMUHUEBBIC,
OepuIIIOBBIC; cOCTaB, oOnacTu npuMeHeHus. CIutaBel CBUHIIA W 0JI0BA. baOOWTHI, CBUHITOBHUCTHIE
OpOH3bI, ATOMHHUEBBIE TOMIIUITHUKOBBIC CIUIaBBl ISl JABUTATENCd BHYTPEHHETO CTrOPaHUS,
TPUMETAJUNIMYECKUE TTOAIIUITHUKA. AJTIOMUHUNA U €r0 CBOMCTBA. JIUTElHbIE aTlfOMUHHUEBBIE CILIABHI,
obnactu mpuMeHeHus. J[IopaTfoMiH, COCTaB, PEKUM TePMHUIECKONH 00pabOTKH, CBOICTBa, 00IacTu
MIPUMEHEHUS.

Tema 8. KoMno3uunoHHbIe MaTEePHAJIBI

Knaccudukanus KOMIO3MIMOHHBIX MaTepuasioB. PacmpeneneHne HanpsHKEHUA MEXIy
Martpuiiel u HanoJHuTesneM. Cxembl apMupoBaHusa. Kputnueckas qiuHa BojiokHa. OCHOBBI pacuera
CBOMCTB KOMIIO3MIIMOHHBIX MaTepuanoB. Buasl MaTpull U HamoJHUTENEeH KOMIO3UIIMOHHBIX
MaTepHaoB.

Tema 9. HanomarepuaJibl
OO6mas xapakrtepucTtuka. ['eomerpuueckre mapaMmeTpbl HaHodacTHIl. VcTopuueckue
MMPCAIIOCHIIKH. KO.H.HOI/I,Z[HEUI XUMUS KakK IMpapoauTCiib HAHOTCXHOJIOTHUH. N3menbuenne qacTui.
Crenenp gucnepcHocTH. KpuTudeckuii auaMeTp HaHOYacTUIl. JlucrepramvoHHBIA CIOC00
MOJIY4YCHHUA AUCICPCHBIX YaCTUI] BCIICCTBA. KOHI[CHC&HHOHHBIﬁ CHOC06 MOJIYYCHHA OUCHICPCHBIX



yacTUll BellecTBa. TEepMUHBI «CBEPXY-BHHU3» U «CHHU3Y-BBepx». HaHOOOBEKTHl cemelicTBa
bynnepenoB. Dunodymnepensl. Hanotpyoku. ['paden. Actpanensl. TexHuyeckoe NpUMEHEHHE
HaHopa3MepHbIX dacTull. CopOeHTsl. CeHcopbl. Ilnenku. Owmutrepbl. CBEpXIPOBOIHHUKH.
XUMUYECKUE CBOMCTBA HAHOYACTHL. MAaIIMHOCTPOUTENBHOE IMPUMEHEHUE  HAHOYACTHII.
MenunuHckoe npuMeHeHne Hanovyactuil. HanoanekTpoHuka.

3.4 Temaruka ceMMHAPCKUX/NMPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. JlTabopaTopHbIe 3aHATHS

Jlaboparopnoe 3ansTue Nel «MakpoaHnanus craiei»

JlaGopatopnoe 3anarue Ne2 «MukpoaHaius cTaneii»

Jlaboparopnoe 3ansTie No3 «YTIepoaucThie CTaln»

JlaGopatopnoe 3anarue Ned «UyryHb»

Jlaboparoproe 3ansTHe No5 «3akajika ¥ OTITYCK YIJIEPOJAUCTON CTaIN
Jlaboparopuoe 3ausitue No6 «IIpokanuBaeMoCTh cTanein»
JlaGopatopnoe 3ansTue No7 «XUMUKO-TepMUudecKas 0opaboTka
Jlabopartopnoe 3ansTue No9 «JlerupoBaHHbIC CTATN

Jlaboparopuoe 3ausTue NolO «KoMmo3unmoHHbIe MaTepUab»y

3.5 Temaruka KypcoOBbIX IPOEKTOB (KyYPCOBBIX padoT)
KypcoBbie paboThI 110 TaHHOHN TUCIUTUTMHE HE TIPEyCMOTPEHBI.

4.  Y4yeOHO-MeTOAMYECKOe U MHPOPMALIMOHHOE o0ecneyeHne
4.1 OcHoBHas JuTEpaTypa

1. MarepuanoBenenue. YueOHUK s CTYI. BbIcHI. yueO. 3aBeaenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

4.2  JlomosHMTeIbHAS JUTEpaTypa

1. MarepuanoBenenue. YueOHUK 1715 By30B / o pegakuueit b. H. Apzamacosa, I'. T.
Myxuna / Apzamacos b. H., Makaposa B. U., Myxun I'. I'. u np. — M. : uzgarensctBo MI'TY um.
H. O. baymana, 2001, 648 c.

2. Teopus crtaBoB. Metoanueckue ykazanus / noq pepakuueit I'. M. Bonkosa — MI'TY
«MAMMN», 2005.

3. Tepmuueckast 06paboTka craneil. MeToauueckue ykazanus / noa pegaxueii I'. M.
Boakosa — MI'TY «MAMM», 2008.

4. MammHOCTpOUTENbHbIE MaTepHalibl. MeTouueckue ykasanus / moj pepakuueit I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Beibop craBoB. Meronuueckoe nocodue / mox penakuueit I'. M. Bonkosa — M.: MI'TY
«MAMMN», 2009.

6.00bpemMHbBIE HAaHOMaTepUambl. YueoHoe mocodue / I'. M. Bonkos — M.: KHOPVYC, 2011,
168 c.



4.3 DjaexkTpoHHbIE 00pa3oBaTeIbHbIE PecypChl

[IpoBencHME 3aHATHI U aTTECTAIMI BO3MOKHO B IUCTAHIIMOHHOM (popmaTe ¢ mpuMeHEHUEM
CUCTeMBbl JucTaHIMOHHOTO oO0y4yeHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM paznenam mporpaMmbl:
Hazsanue D0P Ccblika Ha Kypc

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

4.4 JIMEeH3WOHHOE WU cBOOOJHO  pacmpocTpaHsieMoe MPOrpaMMHOe
o0ecneuyeHue

Ne HaumenoBanue |Paspa6oruux I1O | locTtynmHoCTh Ccblika Ha Enunbiii peectp
(npaBoobaanaren | (IMIEH3UOHHOE, | POCCHHCKHUX MPOrpamMM JJisi
b) cB00OTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHsieM
oe)
1. MoitOduc OO0 "HOBBIE JInneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'MN" 75

4.5 CoBpemeHHble npodeccuoHATIbHBIE 0a3bl JAHHBIX W WH(POPMANMOHHBIE
CIPABOYHbIE CHCTEMbI

Ccblika Ha
Ne HaunmeHoBaHue JocTynmHoCcTh
pecype
NupopManinoHHO-CIIPABOYHbIE CHCTEMbI

. |adopmannontbie pecypert Cetn http:// www.consultant.ru HoctymHo

Koncynprantlntoc

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
Jlanp https://e.lanbook.c JocrtynHa B cetn
1. om/ UnTepHer 6e3
OrpaHUYCHUN
IPR Books https://www.iprbo JocrymnHa B ceTn
2. okshop.ru/ UnTepHer 6e3
OrpaHUYECHUN
IpodeccnonanbHbie 6a3bl JAHHBIX

ba3za naHHBIX Hay4yHOUI http://www.elibrary.ru HoctymHo
1. | snexTponHoit 6GuGIHOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com HoctymHo
2. | nonuremaTtuueckas pedepaTHBHO-

oubmorpaduaeckas




UHAyKOMETpHUYEeCKast
(bubmmomeTpuyeckas) 6aza qTaHHBIX

5. MarepuajbHO-TEXHUYECKOE 00ecreyeHue

Howmep O6opynoBanue
ayIUTOPHUU
1313 HoytOyk, mpoekTop, sKkpaH

6. MerToauyeckue peKOMeHIALUT

6.1 MeToanyeckue peKOMEHIANMY JIsl PENOIABATEIS 10 OPraHU3aIUH
o0yueHust

6.1.1. IlpenopaBarenb OpraHu3yeT NpenoAaBaHWE AUCUUIUIMHBI B COOTBETCTBHHM C
tpeboBanusimMu  "llonoxkeHuss 00 opraHu3anuu 00pa30BATENBHOTO IpOIEcca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yTBepx AEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBoM 3aHATHM NpenojaBaTelb AOBOAMUT A0 CBEIEHUS CTYIEHTOB COJAEP)KaHUE
paboueit mporpammbl auctuuinebl (PIII) w mpemocTaBisieT BO3MOXXKHOCTH O3HAKOMIICHHUS C
IIPOrpaMMoi.

6.1.3. [IpenogaBaTenb 0cOOCHHO 0OpaIIaeT BHUMaHUE CTYJEHTOB Ha:

- BUABI U (OPMBI TPOBEACHUS 3aHATHHA MO AUCHUILTAHE, BKIIOYAsl MOPSIOK MPOBEICHUS
3aHATUN C MPUMEHEHHEM TEXHOJOTUH IUCTAHUMOHHOIO OOYYEHMSI M CHCTEMbl AMCTAaHLMOHHOIO
oOyuenus yausepcuteta (CJ1O mocnonurexa);

- BUJBI, COJIEp’)KaHUWE M TOPSAOK MPOBEACHHUS TEKYIIEro KOHTPOJS YCIEBAaeMOCTH B
COOTBETCTBUU C (POHIOM OIICHOYHBIX CPE/CTB;

- (hopmy, comeprxaHme U MOPAIOK MPOBEACHUS TPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ (OHIOM OIIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/I.

6.1.4. JloBomutr [0 CBEACHHUS CTYICHTOB TpapuK BBIMOJHEHUS Y4eOHBIX padoT,
npenycMorpenssix PITI.

6.1.5. HeobxomumMo ¢ caMoro Havajia 3aHSITHH PEKOMEHJIOBAaTh CTYACHTaM OCHOBHYIO U
JIOTIOJIHUTEIBHYIO JINTEPATYPY U yKa3aTh MyTH JOCTYIA K HEMH.

6.1.6. BHavasie wiM B KOHIIE CEMECTpa JaTh CHUCOK BOMPOCOB I TMOJATOTOBKH K
POMEXYTOUHON aTTecTallly (3K3aMEeHY UJIH 3aU€Ty).

6.1.7. Pexomennayercs ¢(akt o3HakomisieHus crtyneHtoB ¢ PIIJI u rpaduxom pabGoTh
NUCbMEHHO 3a(hMKCHPOBATh MOANUCHIO CTYIEHTA B JIUCTE O3HaKOMJIeHUS ¢ conepxkanue PII/I.

6.1.8. IlpenomaBarenu, BEAYIIMI JEKIHMOHHBIE W NPAKTUYECKHE 3aHSTHUSA, JOJHKHBI
COTJIaCOBBIBATh TEMATHYECKUM IUIaH MPAKTUYECKUX 3aHSATUH, HCIOJIb30BaTh E€AUHYIO CHUCTEMY
0003HaYeHH I, TEPMUHOB, OCHOBHBIX IMOHSATUH AUCIUTUIMHBI.

6.1.9. Ilpu moAroToBKE K JAGOPATOPHOMY 3aHATHIO 10 TIEPEYHIO OOBSIBICHHBIX TEM

IpernoaaBaTeNlo HeOOXOIMMO YTOYHUTH IUIAH HX TMPOBEACHUS, MPOAyMaTh (HOPMYIHPOBKU U
coJiepKaHre y4eOHbIX BOIPOCOB, BBIHOCUMBIX Ha 00CYX/1I€HUE, 03HAKOMHUTHCS C IEPEUYHEM BOIIPOCOB
110 TEME CEMHUHApA.

B xone cemMuHapa BO BCTYNUTEIBHOM CJIOBE PACKPBITH NMPAKTUYECKYIO 3HAYUMOCTb TEMBI
CEeMHMHAPCKOTO 3aHATHSA, ONPEICTUTh MOPSAOK €ro MPOBEACHUS, BpeMsl Ha OOCYKICHHE KaKOTo
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yuebHoro Bompoca. [IpuMeHss (QpPOHTaIBHBIM ONPOC JaTh BO3MOXHOCTh BBICTYNIHTH BCEM
CTYyJI€HTaM, IIPUCYTCTBYIOLIUM Ha 3aHITHUHU.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIIeIyeT MOJBECTH €r0 UTOTHU: 1aTh OILICHKY
BBICTYIUICHUI KQXKIOTO CTYJAEHTA U y4eOHOU TPYIIHI B IETIOM. PaCKPBITh TIOJIOKUTENBHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOTO 3aHATUSA. OTBETUTh HA BOMPOCH CTYIEHTOB. BrinaTh
3a/1aHus JJI1 CAMOCTOSTENIbHON paOOTHI 10 MOJATOTOBKE K CIICAYIOMIEMY 3aHSITHIO.

Bo3moxHO TTpoBeicHUE 3aHATHI M aTTECTAIMI B IUCTAHIIMOHHOM (popMaTe ¢ mpuMeHEeHHEM
CHCTEMBI TUCTaHIMOHHOrO 00yueHusi yHusepcurera (C1O-LMS). Ilopsaaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTaHABIMBAETCS OTICIbHBIMU PACHOPSHKEHUSIMH TPOPEKTOopa IIo
yueOHoI paboTe U/iiu IEHTPOM YIeOHO-METOINIECKOM PabOTHI.

6.2 Meroauueckue yKazaHus 1Js 00y4AaIOIMXCS M0 OCBOCHHUIO TUCHMILIMHBI

6.2.1. CtyaeHT ¢ camoro Hayajaa OCBOCHUS TUCLMILIUHBI IOJKEH BHUMATEIbHO O3HAKOMUTCS
¢ paboueii mporpaMMoi JUCIUILTHHBL

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi rpaduK BBHIMOIHEHUS Y4eOHBIX paldoT,
npexycMoTpeHHbix PITJ[ ¢ yuérom TpeOoBaHWid IpyruxX AUCHMIUIMH, W3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu npoBeaeHUM 3aHITUH U TPOLEAYpP TEKYIIEH M MPOMEXKYTOUYHOW aTTECTallUU C
UCITIOJIb30BAaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa30oBaTEeIbHON Cpenbl JUCTAHIIMOHHOTO
obpaszoBanusi yHuBepcutera (LMS wocmonuTexa) kak BO BpeMs KOHTAKTHOM pabOTBI C
IpernojiaBaTesieM, TaK U BO BpeMs CaMOCTOSTENIbHOW pabOThl CTYAEHT JOJDKEH OOECIeYHUTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOTO TMOAKIIOYEHHS K CHCTEMaM JUCTaHIIMOHHOTO
oOyuyenust. I[Ipy OTCYTCTBHUM TakoW BO3MOXKHOCTH OOCYIUTh CHUTYallMIO C IpernojaBareieM
JUCIUTUIAHBI.

6.2.4. CamocTtosTenbHas paboTa SBISETCA OJHUM W3 BUIOB ydeOHBIX 3aHsATud. lLlenms
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOEHHE CTYACHTAMH BOIPOCOB, PACCMAaTPUBAEMBIX B
pouecce U3y4eHHs TUCHUTUTHHBIL.

Busl BHEayAUTOPHOW CAaMOCTOSITEIHONW PaOOTHI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJCIbHBIX TEM AUCHUUIIINHBL;

- IOJTOTOBKA K JIEKIIUOHHBIM 3aHSTHSIM;

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHUSIM;

J1J1s BBITIOTHEHHMSI TF0O0TO BUAA CAMOCTOSTENILHON paboThl HEOOXOIUMO IPOUTH CISAYIOIIHE
STarbl:

- OTIpe/IeTICHUE 1IeTTH CaMOCTOSITEIbHON pabOThI;

- KOHKpEeTHU3allys Mo3HaBaTEeIbHOM 3a/1auu;

- CAaMOOIIEHKA TOTOBHOCTHU K CAaMOCTOSITENIbHON paboTe;

- BBIOOP aJIeKBaTHOT'O CII0c00a NeCTBUS, BEYILEro K PEIICHUIO 3a/1a4H;

- TUTAHUPOBAHKE PAOOTHI (CAMOCTOATEIHLHON HITH C IIOMOIIBIO TIPEIOIaBaTeNs ) Hal 3a1aHUEM;

- OCYIIECTBJIEHHE B TMPOIECCE€ BBIMOJIHEHUS CAMOCTOSTEIbHOM pPabOThl CaMOKOHTPOJIS
(MTPOMEXXYTOYHOTO U KOHEYHOT'0) pe3yIbTaToOB pabOThI, 1 KOPPEKTUPOBKA BBHITIOTHEHUSI PAOOTHI;

- pednekcus;

- IPE3EHTAIUS CAMOCTOSITEIHLHON pabOTHI.

7. DoH/ OLICHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHU
IL]'DI KOHTPOJIA YCIICBACMOCTH U KAYCCTBA OCBOCHHUA NUCIUIIIIMHBI HaCTOHH.[efI HpOI‘paMMOﬁ

MPENYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIIUI KOHTPOJIb);
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- IPOMEKYTOYHAs aTTecTanus (3K3aMeH).

7.2 IIkajna u KpUTEepuM OLEHUBAHUSA Pe3yJbTATOB 00y4YeHHsI IPH

NHNpPpoOBCACHHUHU HpOMe)I(yTOqHOﬁ arTrecranmu

HIxaJia oneHUBaHUA

Kpurepun onenuBanuns

O1ianyao

BeinonHens! Bce BUIBI yueOHOM pabOThI, IPEIYCMOTPEHHBIE YUeOHBIM
miaaHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHU,
HaBBIKOB TPUBEACHHBIM B TaOJMIAaX IOKa3aTelsiM, ONEpUpyeT
NpUOOPETEHHBIMH 3HAHUSAMH, YMCHUSAMH, HABBIKAMH, TPUMEHSET UX B
CHUTYaIUSIX TIOBBIIICHHOH CII0KHOCTH.

Xopowo

BrimotHeHBI Bce BUABI Y4EOHOU pabOThI, MPeyCMOTPEHHbBIE YI€OHBIM
wiaHoM. CTyIOeHT IEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, yYMEHHH,
HaBBIKOB TIPUBEACHHBIM B TaOJMIaX IIOKa3aTellsiM, ONEpUpyeT
HpI/IO6peTeHHBIMI/I S3HAaHUSIMU, YMCHUSAMHU, HABBIKAMU, NPUMCHACT UX B
CUTYalMsIX OOBIYHOM CJIOKHOCTHU. [IpH 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYUTCIIbHbBIC OH_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHU A npu
AQHAJTMTHYECKUX OIEpalHsiX, MePeHOCe 3HAHUKW UM yMEHHH Ha HOBBIE,
HECTaHJAAPTHBIC CUTYAIUH.

VY 10BIIETBOPUTENTHHO

BrimotHeHBI BCe BUABI YI4EOHOU pabOThI, MPEeyCMOTPEHHbBIE YIeOHBIM
wiaHoM. CTYAEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHMM,
YMEHMM, HaBBIKOB TMPHUBEACHHBIM B TaONMIaX [OKa3aTessM,
AOIMYCKAOTCA 3HAYUTCIILHBIC OLHI/I6KI/I, MMPOSABIACTCA HEAOCTATOYHOCTDH
3HaHWH, TI0 psALy TIOKa3aTene, OoOyJaronuics HMCIBITHIBACT
3HAQUUTEIbHBIE 3aTPYNHEHUSA [PU OLEPUPOBAHUU 3HAHUAMU IIPU HX
MEPCHOCC HAa HOBBIC CUTYAILIUH.

HeynosnersopurenbHo

He Bemomnen oamH wunum  Oonee BHAOB ydeOHOH  paboOTHI,
MPEeyCMOTPEHHBIX pabodeid mporpaMmol AucUUILTUHBL. CTyAeHT
JEMOHCTPHUPYET HETOJHOE COOTBETCTBHE 3HAHWH, YMCHHM, HaBBIKOB
HpI/IBe,Z[GHHBIM B TaGHI/ILIaX IIOKa3aTcisiM, ,Z[OHYCKaIOTCH 3HAYUTCIIBHBIC
OIIMOKH, IPOSBIIAETCS OTCYTCTBHE 3HAHUH, YMEHUH, HABBIKOB TI0 PSIY
HOK&?)EITGJIGI‘;L CTYI[GHT HCIIBITHIBACT 3HAYUTCIIHLHBIC BanyI[HeHI/IH HpI/I
ONICPUPOBAHUN 3HAHMSIMH M YMEHHUSMHU TPH MX IEPCHOCE HAa HOBBIC
CUTYaIIUH.

7.3 OueHouyHbIE CpeACTBA

7.3.1. Texyuiuii KOHTPOJIb

Bun pabotst

®dopma OTYETHOCTH U TEKYILETO
KOHTPOJIA




12

JlaGopaTtopHbie paboThI (iepeueHsb | OdopmiteHHBIC OTYETHI ((KypHaIT) 1a00paTOPHBIX

n1a00paTOPHBIX PadOT MpPEACTABIEH B II. paboT, mpeayCMOTpEeHHBIX paboueii mporpaMmmon
34.1) JUCIUIUIMHBI C OTMETKOM MpenoaaBaTens
«3aYTEHO», €CITU BBIIIOJIHEHBI U 0OPMIICHBI BCE
paboTHI.
KonTponpHas padbora (mpumep [MuceMeHHbIE OTBETHI Ha 331aHUSI KOHTPOJIHHOU
3aJIaHAI B TIPUIIOKCHUH 2) paboThI, MpelyCMOTPEHHON paboueit

IIPOrpaMMOM TUCLUIUIMHBI C OLICHKON
IIPENOAABaTElsl HE HUKE «YAOBIECTBOPUTEIBHOY.

TecTbl (IpUMEPHI TECTOBBIX IIpaBuiIbHBIE OTBETHI 1B BOIIPOCA U3 TPEX B
3aJJaHUH IPEACTABJICHbI B IPUJIOKEHUU 2) | OAHOM M3 BAPHAHTOB TECTA.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomexxyTounasi arrectauus - (9K3aMeH) MPOBOJUTCA MO OujieraM B YCTHOH Qopme.
PernameHT npoBeieHNs aTTECTALIUU:

- BpeMms Ui OJArOTOBKM OTBETa Ha BONPOCH! He Oornee 40 MUH.;

- BpeMsI Ha OTBET Ha 3a/IaHHBIC BONIPOCH! HE Oojiee 10 MuH.

bunet cocTout u3 Tpex TEOPETUUECKUX BOIIPOCOB.

[TepedyeHnr BOPOCOB K 9K3aMEHY IPHUBEACH B IPHIIOKEHUH 2 K pabodei mporpaMmme.
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[Tpunoxenue 2

®OH/JI OLIEHOYHBIX CPEJICTB MO JIUCHUIIJINHE

«MarepuajoBeaeHue»
Hanpasnenue moaroToBku
15.03.01 MarepuaJsioBeienmne
O6pa3zoBarenbpHas mporpamma (Ipoduiib MOATOTOBKH)
MamMHBbI ¥ TEXHOJIOTHHM 00pa00TKN MATEPUAJIOB 1aBJIeHUEM

IIpumep KOHTPOJILHOI PadoOTHI
Bapuant Ne 1

1.HaueptuTe B Macuitabe AuarpaMMy COCTOSIHUSA JK€JI€30-YIJIEPOAUCTHIX CIUIABOB HAa CTaHJIAPTHOM
OllaHke, OCTaBbTe OyKBEHHBIC 00O3HaueHMs. HazoBuTe (a3bl U CTPYKTYypHBIE COCTABISIOIINE B
KaXJI0M 00acTH 1uarpamMmsl ((has3el 3aKITIOUNTE B KBAJPATHBIC CKOOKH )

2. B xkakux mpenmenax usMmensiercs xumudeckuii cocraB (%C) aycTeHWTa TNpU TEPBUYHON
kpuctaumzanuu crasa ¢ 1,8 %C? Kak Ha3bIBaeTcs 3TOT CIulaBa M Kakyl CTPYKTypy MMEET MpH
KOMHATHOW TeMIlepaType B COOTBETCTBUU C AUArpaMMOM Kee30-yriiepoa?

3. Hanummre cxemy mnpeBpaunieHus s cranu, coxepxkaiein 0,8 %C mpu temmnepatype 727°C.
VYkaxkute xumumueckuid coctaB (%C) mns (a3, ydacTByOmux B OITOM MpeBpamieHud. YTo
MIPEACTABISIIOT CO00M ATH (ha3bl, KaAKyI0 UMEIOT KPUCTATNISCKYIO PEIIETKY U CBOWCTBA?

4. Hana crans mapku Y10A. VkaxuTe KiIacc 3TOH CTald 1O KadecTBY (OOBIYHOTO KadecTa,
KauyeCTBEHHasl, BHICOKOKAUYEeCTBEHHAs1), a TAaK)Ke CpeHee COoAepKaHUe YIriepoJa U CTPYKTYpY ATOH
CTaJIM MPU KOMHATHOU TEMIIEpaType B COOTBETCTBUU C JUATPAMMOM KEI€30-YIIIEPO.

5. Jlana ctanp Mapku BCTSkm. YkaxuTe ee Ka4ecTBO, YTO 03HAYAIOT OYKBBI M IU(PHI BXOAIINE B
MapkupoBky. [lo kakuM mokaszaTensM (XHM. COCTaB, MEXaHHYECKHE CBOMCTBA) MPOU3BOAUTCA
KOHTPOJIb 3TOM cTanu?

Bomnpocs! Kk 3k3amMeny

Huarpamma Fe-C. XapakrepucTuka (a3 v CTpyKTYPHBIX COCTABIISIOLINX

Huarpamma Fe-C. Onpenenenue xumuieckoro cocrana (a3 B ciase ¢ 4,3 % C npu 1400°C

3. Huarpamma Fe-C. M3MmeHeHue XHMMHUYECKOro coctaBa (a3 B mpolecce IMEepBHYHON U
BTOPUYHOM KPUCTAJUIM3ALMK CTaIH 45

4. Jlmarpamma Fe-C. VI3MeHeHHE XUMHUYECKOro cocTaBa (a3 B Ipolecce MNEepBUYHONH H

BTOPUYHOM KpHcTaumM3anuu crtaiu 30

[TonsTue o criaBax. TBepable pacTBOPBI, MEXaHUYECKUE CMECH, XUMUYECKUE COEANHEHMUS

6. Jlmarpamma COCTOSIHHSI JBOMHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPJIOM COCTOSIHUU
KOMIIOHEHTaMU

7. Jmarpamma Fe-C. M3MeHeHme xuMHueckoro coctaBa (a3 B mpolecce IMEpBHYHONW U
BTOPUYHON KpucTaymu3anuu cmiasa c 5 % C

8. Jlmarpamma Fe-C. N3menenue xumudeckoro coctaBa a3 B Tpolecce MEepBUYHON U
BTOPUYHON KpUCTAJIIM3ALUU cTanu Y 12

9. Huarpamma Fe-C. XapakrepucTtuka (a3, y4acTBYIOIIUX B IBTEKTHUYECKOM IPEBpAICHUN

10. duarpamma Fe-C. Onpenenenne XuMuieckoro cocrasa ¢a3 B ciuase ¢ 5,5 % C npu 1300°C

11. InarpaMma cOCTOSIHUSI ABOMHBIX CIUIABOB C OTPAHUYEHHOW paCTBOPUMOCTHIO KOMITIOHEHTOB B

TBOPJIOM COCTOSIHUU
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. Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B case ¢ 4,3 % C npu 1147°C
. Iuarpamma Fe-C. Omnpenenenue xumuueckoro cocrana (a3 cranu Y12 mpu 1100°C

. Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B case ¢ 0,8 % C npu 727°C

. Iuarpamma Fe-C. Omnpenenenue xummueckoro cocrana (a3 cranu Y8 npu 1100°C

. Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana a3 B crase ¢ 4 % C mpu 1400°C

. dAuarpamma Fe-C. M3MmeHeHne XMMHYECKOTO cocTaBa (a3 B mpolecce MEepBHYHOW U
BTOPUYHON KPUCTAJUIM3ALNU CTaIu Y 8

Huarpamma Fe-C. M3MmeHeHme XuMHYEeCKOro cocrtaBa (a3 B Ipolecce IEepBUYHON U
BTOPUYHOM KpucTaun3auuu crasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenne XuMu4eckoro cocrana ¢as B criase ¢ 5,5 % C mpu 900°C
Huarpamma Fe-C. M3MmeHeHue XMMHYECKOTO cocTaBa (a3 B MpoIecce NEPBUYHOU H
BTOPUYHON KpucTaym3anuu cmiasa ¢ 4,3 % C

Huarpamma Fe-C. Xapakrepuctuka (a3, yuacTBYIOIIHUX B SBTEKTOUIHOM MPEBPAIICHUH
Huarpamma Fe-C. DBTeKTHYECKOE U IBTEKTOUTHOE MPEBPALIEHUE

Huarpamma Fe-C. Onpenenenue xumuueckoro cocrana (a3 B case ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Onpenenenne XuMuaeckoro cocrana ¢as B ciiase ¢ 2,5 % C npu 1300°C
Huarpamma Fe-C. Onpenenenune xumuueckoro cocrana (a3 B case ¢ 4,3 % C npu 727°C
Huarpamma Fe-C. Onpenenenne xumuueckoro cocrana ¢a3 B cmiase ¢ 1,5 % C npu 800° C
JmarpamMma cOCTOSIHUSI ABOMHBIX CIIJIABOB C HEOTPAHUYEHHOW paCTBOPUMOCTHIO KOMIIOHEHTOB
B TBEPJIOM COCTOSIHUM

Oco0eHHOCTH IBTEKTUYECKOTO MPEBPALLEHUS IBOWHBIX CIUIaBOB

KpacHonoMKOoCTh W XJIQHOJOMKOCTh CTajH. [IpUYMHBI BO3HMKHOBEHUS M CIIOCOOBI
YCTpaHEHHUS

Kpucramnmmzamus crinasos. [Ipasuiio ¢as. [IpaBuio KoHLIEHTparuii
ATOMHO-KPUCTAJNINYECKOE CTPOCHUE METAUIOB. THMBI KPUCTAIMYECKUX PEIIETOK M X
XapaKTepUCTUKA

3akoHOMEpHOCTH  KpucTaum3auuu. CTeneHp  MEepeoXJIaXKIACHUs, YHUCIO  LIEHTPOB
KPHUCTATU3AI[IH, CKOPOCTTh POCTa KPUCTAILIIOB. AMOP(HBIE METAJLIIBI

HennputHas nukBauus. [IpyurHbl BOSHUKHOBEHUSI U CIIOCOOBI yCTPaHEHHUSI

JleeKThl KpUCTANIMYECKOTO CTPOCHHUs. BIiHsSHHME MIOTHOCTH IUCIOKAIWMKA Ha MPOYHOCTD
MaTepHuaoB

BnusHue creneHn nepeoxiaXkIeHUs Ha Ipouecc Kpucrammzauud. CTpoeHHe CIUTKA.
3oHanbHas JUKBaIUA

BnusiHue cTenenu nepeoxyaxaIeHUs Ha BETUUUHY 3epHa. MoauduurpoBanue
Pacmudposare mMapky metammtonponaykinuu: XBIT m mgath ee xapakTepUCTHKY (Ha3BaHHUE,
Ha3HauYeHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHHN)

Pacmudposare Mapky metammonpoaykiuu: IIX15 u mate ee xapakTepucTuKy (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, 0COOCHHOCTHU CTPYKTYPBI U TEXHOJIOTHHU)

PacmmdpoBate Mapky MeTaUTONPOAYKIUHM: Y8 W JaTh €€ XapakTEePUCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHHU)

BnusiHue nerupyromux 31eMeHTOB Ha nojauMopdHoe mpeBpatieHue xeneza. Kinaccudpukanus
JIETUPOBAHHBIX CTAJICH

Pacmmdposate Mapky meramtonpoaykuuu: BK8 u mate ee xapakTepucTwky (Ha3BaHHUE,
Ha3Ha4yeHHe, CBOICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

OcHOBHBIE TOKa3zaTeld (PU3HKO-MEXAaHMUYECKUX CBOWCTB MAaTEpUAIIOB W METOIBl HX
onpenenenus (HB, HR, HV, oB, oT, 6, KCU)

PacmmdpoBate Mapky MeTtayutonpoaykiuu: ber3nc u gaTe ee XapakTepuUCTUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

Pactmmdpoate mapky meramtonpoaykuuu: CH1S u naTh ee xapakTepucCTHKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)
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PacmmudpoBare Mapky wmetammonpoaykuuu: Cranb 45 W 1aTh €€  XapaKTePUCTHUKY
(Ha3Ha4YeHHe, KauecTBO, MECTOomojoxkeHue Ha auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH
TEXHOJIOTHH )

MukpoMexaHuka KOMIIO3MIIMOHHBIX  MaTE€pHaIOB C  BOJIOKHUTBIM  HAMOJHUTEJIEM.
Kputnueckas ayvHa BOJOKHA. AJJIUTUBHOCTh CBOMCTB KOMITO3UTA

BricokoTeMmiepatypubie MaTepuaibl. JKapoCTONKOCTb U &KapOIPOUYHOCTh

Pacmudposare mapky meramnonpoaykiuu: KU 30-6 u nate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTHH)

Pacmdposare Mmapky Metamtonpoaykuuu: BU 120-4 u naTh ee XapakTepuCTHKY (Ha3BaHUE,
Ha3zHaueHHe, CBOWCTBA, 0COOCHHOCTH CTPYKTYPHI U TEXHOJIOTHH)

Pacmudposare Mapky meramutonpoaykiuuu: BCT3cn u 1aTh ee XapakTepUCTHKY (Ha3BaHUE,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHN)

PacmmudpoBate mapky wmetamtonpomykuuu: Crtambe O8Kkm W JgaTh €€ XapaKTePUCTHUKY
(Ha3HaUeHUE, KAaYeCTBO, MECTOMONIOKeHue Ha quarpamme Fe-C, cTpykrypa)

Pacmmudposare mMapky metammonpoaykuuu: CT3KI U J1aTh €€ XapaKTEPUCTHKY (Ha3BaHUE,
Ha3zHaueHHe, Ka4yeCTBO, 0COOCHHOCTH TEXHOJIOTHN)

Pacmudposare mapky meramtonpoaykuuu: TT8K6 u naTh ee XxapakTepucTUKy (Ha3BaHHE,
Ha3HauYeHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH) (

PacmudpoBare mMapky meramionpoaykiuu: Y12A u gaTh ee XapakTEpHUCTHKY (Ha3BaHHE,
Ha3HaueHHUe, KayecTBO, MecTomnoioxeHue Ha auarpamme Fe-C, cTpykTypa, 0coOeHHOCTH
TEXHOJIOTHH )

Pacmmdposate Mmapky metayutonpoaykiun: Ctanbs 30A u 1aTh ee XapakTepUCTUKY (Ha3BaHHUE,
Ha3Ha4yeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

Pacmmdpoate Mapky meramnonponaykuuu: TI5K6 u nate ee xapakTepuCTUKY (Ha3BaHHE,
Ha3Ha4yeHHe, CBOIICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

OcHOBHBIE Pa3HOBUJIHOCTH HAaHOMAaTepHasloB. Pa3mepsl 3epeH (Cci10eB, BKIYEHUH, TIOp)
XapaKTepHbIe i1 HaHoMaTepraioB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB
HaHOMaTEepHaJOB.

[IpuopurerHbie HampaBICHUSI Pa3BUTHSI HAHOTEXHOJIOTHH

OcHOBHBIE XapaKTEPUCTUKH CTPYKTYPbl HAHOIIOJIMMEPOB

Mexanu3Mmsl Aedopmariui, 0COOEHHOCTH MEXaHMYECKHX CBOWCTB HAHOMATEPHAJIOB.
3aBUCHUMOCTh TBEPOCTH, IIPE/Iesia MPOYHOCTH U OTHOCUTEIBHOTO YIJIMHEHHSI OT pa3Mepa
3epHa

. [Ipermy111€CTBO MOPOIIKOBBIX TEXHOJIOTHI. BHUIbI MOPOIIKOB, HCIIONIB3YEMBIX AJIS

IIOJIy4eHUSI HAHOMATEPHUAIIOB, OIIEPALIUK IIOPOLIKOBON TEXHOJIOTHH.

MeTob1 KOHCOTUIAINH YIIbTPAIUCIIEPCHBIX HAHOCTPYKTYP: CYTh M YCIIOBHSI PEaTH3allHH.
Crioco0Obl yMeHbIICHUS TOPUCTOCTH HAHOMATEPHAJIOB.

.MeTopl HHTEHCHBHOH IJIACTUYECKOH TehopMariiy KPYYSHHUEM 1T0/T BEICOKUM JIaBJICHUEM H
paBHOHAKaJIbHBIM YTJIOBBIM IMTPECCCOBAHUCM.

MeToabl KOHTPOJIMPYEMON KPHCTAITH3AIMA U3 aMOP(HOTO cOCTOSIHHS. THITBI IOTydaeMbIX
CTPYKTYpP B 3aBHCHUMOCTH OT YCJIOBHIA 3aKAJIKHU U3 )KUKOTO COCTOSHUS: OJTHO- U
MHOTO(]a3HOH, aMOp(HHO-KPUCTATUTMUECKOM, aMOPHOIA.

dusuyeckue 1 XUMUYECKHE MCTOJbI MOJYUCHUS HAHOCTPYKTYPHBIX ITJICHOK; TCXHOJIOTUH
HMOHHOTO OCX/ICHUS M AJIEKTPOAYTOBOTO NCTIAPEHUS] MarHETPOHHOTO HAITBUICHHSL.

IIpuMepsbI TECTOBBIX 3aJaHUH

3ananue Ne 1

1. YUto Ha3bIBaeTCs CTPYKTYpOIl MaTepuana?

a) IIEpPOXOBATOCTh TIOBEPXHOCTH; 0) BUIUMOE CTPOCHHE; B) HATMYNE TPEILIUH
2. YTo Takoe XJIagJHOJIOMKOCTE?
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a) YMEHbIIICHUE TBEPIOCTH NPU HU3KUX TeMIlepaTypax; 0) oXpymyuBaHUE MaTepralia Ipu HU3KUX
TEMIIepaTypax; B) IPOYHOCTh MaTepHaja Mpu HU3KUX TeMIepaTypax

3. HauGonee GnaronpusiTHbIM coueTaHueM (DHU3UKO-MEXaHUYECKUX CBOMCTB 00J1aaloT

a) KpYITHO3EPHUCTHIE; 0) MEIKO3EPHHUCTHIC; B) CBOMCTBA HE 3aBUCST OT BEJIMYMHBI 3€pHA

3ananue Ne 2

1. Ilpu oxyax1eHUH CIUTKa 00pa3yeTcs 30Ha KPYNHBIX OPUEHTUPOBAHHBIX 3€PEH:

a) pu OBICTPOM OXJIAXKAECHUH; O) P HAIIPABICHHOM OTBOJE TEIJIA; B) IPU MEAJICHHOM
OXJIaKICHUU

2. Hanuure Ha MOBEPXHOCTH U3JI0MA YYAaCTKOB C OJIECTSIIEH U MIepOX0BAaTONH MOBEPXHOCTHIO
XapaKTEepHO VIS

a) KPUCTAINTMYECKOTO U3JIoMa; 0) BOIOKHUCTOTO U3JI0MA; B) YCTaJIOCTHOTO M3JI0Ma

3. HarpeB ucnosib3yroT B IpoIecce:

a) TIyOOKOro TpaBjeHus; 0) TpaBieHue peakTHBoM baymana; B) TpaBieHue peakTuBoM I eiiHa;

3ananue No 3

1. Kakyro KpUCTaJUIMYECKYIO PELIETKY UMEET Keae30 — Y?

a) I'lIK; 6) OLIK; B) pomOo3npudeckast

2. YTo mpOUCXOIUT MPU OXJAXKACHUU B TOUKE S?

a)®—>A;0)A—-1ILB)[I— A

3. Yro o3HavaroT nudpsl B Mapke ctanu Y 12?

a) MOPSAKOBBIM HOMep; 0) coepkaHue yriepoja B COThIX %; B) collep)KaHHe yriiepoja B JeC-ThIX
%

3amanue Ne 4

1. Kakas cranp noasepskeHa oTiyckHoi xpynkoctu Il pona?

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

2. KakoBo conepxanue mMapranua B cranu ['agduibaa?

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

3. Kak BIusOT OOJBITMHCTBO JISTUPYIOIINX JIEMEHTOB Ha COACpKAHKE YTIepoaa B repaure?
a) MOBBIIIAIOT COZACPIKAHUE YTIIepoia; 0) MOHKAIOT KOJIMYECTBO yIiepo/ia; B) HE BIUSIET

3amanue No5

1. Kakyto cTpyKTypy UMeer j1ee0ypuT npeBparieHHbIi?

a) A+1I6) I+ 1 B) [T+ @

2. Kakue CBOHCTBa Yyr'yHOB ONpeAestoTcs popMoii rpadUTOBBIX BKIIOUEHUH?

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

3. Ilpu kakoii TeMIiepatype NpOBOAST OT>KUT JJIS IOJTYyYEHUS EPIUTHOIO KOBKOT'O UyryHa?
a) 750°C; 6) 850°C; B) 950°C



