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1. Ileau ocBOeHUs IMCHUTNIMHBI
K 0CHOBHBIM 1€JIIM OCBOCHMS AMCLUIUIMHBI «MaTtepuanoBeneHue» CllelyeT OTHECTHU:

- IOJITOTOBKA CTYJICHTA K JAEATEIIbHOCTU B COOTBETCTBUHU C KBAIU(DUKALMOHHONW XapaKTEePUCTUKOH 110
HaIlpaBJICHUIO;
- IIO3HaHUE IIPUPOJIBI U CBOMCTB MaTEpHAJIOB, a TAK)XKE€ METOJIOB UX YIPOUYHEHUs Juisd Haubosee 3pdek-
TUBHOT'O MCIIOJIb30BAHUS B TEXHUKE.

K ocHOBHBIM 3a1a4aM OCBOCHMS IUCLUIUIMHBI « MaTepruaaoBeIeHUE» CIENyEeT OTHECTH:

- U3y4eHHE OCHOBHBIX MOHSATHIA, TEPMHHOB U OINPEACIICHUI B 00I1aCTH KOHCTPYKIIMOHHBIX, HH-
CTPYMEHTAJIbHBIX U ()YHKIIMOHAJIbHBIX MaTepUalloB (MapKUPOBKA, CTPYKTYpa, CBOMCTBA);

- U3y4YEHHUE COCTaBA, CTPYKTYPHI U CBOMCTB COBPEMEHHBIX METAJUIMYECKUX U HEMETAININYECKUX

MaTEepHasoB;

- OCBOCHHE OCHOB TEPMHUUYECKON, XUMHKO-TEPMUIECKON U TEPMOMEXaHNIECKOH 00paboTKH;

- OCBOEHHUE BHUJIOB Pa3ylpPOUHSIOUIEH U yNpouHsomed o0paboTKu (OTKUT, HOpMalInu3auus, 3a-
KaJIKa, OTIIYCK, LIEMEHTaLus U Jp.);

- U3y4eHue GU3NYECKOil CyIHOCTH SBJICHUH, NMPOUCXOASIIUX B MaTepUaliaX B YCIOBUSAX MTPOU3-
BOJICTBA U DKCILTyaTallu;

- OCBOEHHE OCHOBHBIX CBsI3ed MEXIYy CTPOCHMEM MaTE€pHaJOB U UX CBOMCTBaMHU (TBEPAOCTHIO,
IIPOYHOCTBIO, U3HOCOCTOMKOCTBIO, IIJIACTUYHOCTBIO U JIp.);

- U3y4eHHe 00JIaCTH IPUMEHEHUS pa3IMYHbIX COBPEMEHHBIX MaTEpPHAaJIOB AJIsl U3TOTOBJIEHUS IIPO-
TYKIUH

2. Mecto nucuumiauabl B cTpykType OOII 6akaniaBpuarta
Jucuunnuna «MaTtepuanoBeieHHue)» OTHOCUTCS K YUCITY MPOdECCHOHATBHBIX YUeOHBIX JUCIHUILTUH
obs3arenpHOI yacTh (biok 1) ocHOBHOI 00pa3oBaTeNIbHOM MPOrpaMMbl OaKaaBpuaTa.
Hucnunnuna «MartepuanoBeieHHe» B3aUMOCBsI3aHa JIOTHYECKH U COJIEP)KaTeIbHO-METOINYECKU
CO CIEAYIOUIMMU AUCHUIUTMHAMH U pakTrkamu OOII:
B uacmu, popmupyemoti yuacmuuxamu obpazosamenvuvix omuouenuil (b.1.2)
- TeopeTnueckue 0OCHOBBI (PU3UKO-XUMHUYECKON 00pabOTKH;
- KommniekcHble nporeccsl 00paboTKHU AeTaiell MallkH.
3. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00YUYeHHUSs MO TUCHUTILIMHE (MOYJII0), COOTHECEH-
Hble ¢ JIAHUPYeMbIMHU pe3yJIbTaTAMM 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMBbI.
B pesynbrare ocBoeHMS AUCIUIUTMHBI (MOAYJIs1) y 0Oydaromuxcst GOpMUPYIOTCS CIEAYIOIIHNE KOM-
NETEHLUH U TOJIKHBI OBITh JOCTUTHYTHI CIIEAYIOLINE PE3yJIbTaThl 00y4eHus Kak 3Tan (OpMUPOBAHHUS CO-
OTBETCTBYIOLIUX KOMNEMEeHYUl.

Koa n HaumMeHOBaHue KOMIIETeHIIM I NHaukaTopsbl JOCTHIKEHUS KOMITe-
TEHIUH
OIIK-7 Cnocob6en npumensth coBpemennbie | MOIIK-7.1. 3HaeT TeopeTudeckre OCHOBBI
9KOJIOTUYHBIE U 0€30TTaCHBIE METOJIBI PAlIMO- | MPUMEHEHUS IKOJIOTHYHBIX W 0€30MMaCHBIX
HaJIbHOTO UCIOJIb30BAHUS ChIPHEBBIX U DHEP- | METOJIOB PAIIMOHAIIBHOTO UCIIOIB30BAHUS Chl-
TETHYECKUX PECYPCOB B MAIIIMHOCTPOCHUH PBEBBIX M SHEPTETHYECKUX PECYPCOB B MaIlllH-
HOCTPOEHUHU

NOIIK-7.2. YMmeeT npuMeHATh COBPEMEHHBIE
HKOJIOTUYHBIE U 0€30MacHbIe METO/IbI Paluo-
HAJIbHOT'O UCTIOJIb30BaHUS CHIPHEBBIX U SHEP-
IeTUYECKUX PECYPCOB B MAIIMHOCTPOECHUNU
NOIIK-7.3. Bnageer yMEHUsIMU IPUMEHSATh
COBpPEMEHHBIE HKOJIOTHUHBIE U 0€30MacHbIe




METO/Ibl PAIMOHAIBHOT'O UCTIOIb30BAHUS Chl-
PBEBBIX U SHEPTETUYECKUX PECYPCOB B MaIlIH-
HOCTPOCHUHU

3. CTpyKTypa u coJepkaHue TUCUUIIMHBI

OO0111ast TPYA0EMKOCTb AUCIUIIMHBI COCTABIISICT 4 3aUETHBIC SIUHHIIBI,
T.e. 144 axanemnyeckux yaca (u3 HUX 126 yaca — camocrositenbHast paboTa CTYACHTOB).
Pazaenbl mucuuiuinabl « MaTepraaoBeICHHE» U3yJaroTCsl Ha BTOPOM Kypce.
Tpertuii cemectp: nekiuu — 10 yacos, 1aboparopHeie paboThl — 8 yacoB, popma KOHTPOIS — K-
3aMeH.
CTpyKTypa U coJepikaHhe TUCHUILTHHBI « MarepuanoBeeHue» Mo CpoKkaMm M BUJIaM pabOThI OT-
paxensl B [Ipunoxennu 1.

4. Conep:xkanue pa3aeaoB THCIHHUIINHBI

Beoonas uwacmo
3HaueHWe W 3aJ]a4d Kypca MarepuaioBeieHue. Poiab MarepuanoB B COBPEMEHHOH TEXHHKE.
Kputepun onienku u BbIOOpa MareprasioB. PaOOThl OTEUECTBEHHBIX U COBPEMEHHBIX YUCHBIX B 00JIACTH
MaTepualioBe/icHus. MaTepuaioBe/ieHHe, KaKk HayKa, U3yJarolllas CBOMCTBAa MaTepHAIIOB B CBSI3U C UX
cocraBoM u crpoenueM. Kimaccudukarus marepuaos.

Dusuxo-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuaios

OcHOBHBIE TOHATHA O CBOMCTBax MaTepuanoB. TBepaOCTb, MEXaHUYECKHE CBOMWCTBa,
OIpCACIIACMBIC ITPU CTATUYCCKOM PACTAKCHUU, YAapHas BA3BKOCTD. SIBnenme XJIaJHOJIOMKOCTH.
YcTanocT MaTepuasnoB, Mpenen BBIHOCIMBOCTU. MI3HOCOCTOMKOCTh. XPYyNKOE U BSI3KOE pa3pylICHUE.
Pabora 3apoxxaeHus u pacnpocTpaHeHus TpeuHbl. [IoHATHE 0 KOHCTPYKIIMOHHOM MPOYHOCTH.

Tumnsl cBA3€l B TBEPABIX TeNax. MeTaNINYECKU TUI CBA3H. ATOMHO-KPUCTAIIIMYECKOE CTPOEHUE
MeTaJIoB. THITEI KPHUCTATNIMYCCKUX PCHICTOK, UX XapPaKTCPHUCTUKHU (napaMeTp, KOOPpAMHAIMOHHOC YUCJIO,
IUIOTHOCTh ~ YNIAKOBKH), M30TPONMs, AaHU30TPONHUS, KBa3sUM30Tpomnus. ToueuHble, JIUHEWHBIE WU
MTOBEPXHOCTHBIE J€(PEKThI, CTPOCHUE pEAIbHbIX METAJUIOB M CIUIaBOB (BaKaHCHH, JAMCIOKAIMH, OJIOKH
MO3aMKH, IpaHUIIbI 3epHa). TeopeTuueckas U peasibHasi IPOYHOCTh METAIJIOB, BiIUsHUE AedekToB. [IyTn
IMOBBIIICHUA IMTPOYHOCTU METAJIIIOB.

Kpucrannuzanus MeTaqsioB HepBUYHAs M BTOpUYHAs. TepMOAMHAMHUYECKHE OCHOBBI (ha30BBIX
npeBpatieHnil. KpuBble oxmnakaeHus, CTeNeHb NepeoXJaxaeHus, (pakTophl, BIMSIOMIME Ha MPOLECC
KPUCTAJININ3ALMU, CBA3b MEXAY CTEIEHBIO IEPEOXJaKIEHUS, YUCIOM LEHTPOB KPHUCTAUIM3ALMU M
CKOpPOCTBIO pocTa KpHucTauioB. Bennunna 3epHa. Moaudunuposanue xxuakoro Merania. [Tonrumopdusie
IIPEBPALLEHUS.

Teopus cnnasoe

[Tonstuss o cmnaBax. OrmnpeneneHre TEPMUHOB: CIUIaB, CHCTEMa, KOMIIOHEHT, ¢aza. TBepuble
pacTBOpPbI, MEXaHUYECKUE CMECH, XUMHUECKUE COeTUHEHUS. J[MarpaMMbl COCTOSIHUS IBOMHBIX CILIaBOB,
MCTOABI UX IMTOCTPOCHUS. JII/IanaMMa COCTOSAHUA IIPpU TTOJTHOM HEPaCTBOPHMOCTHU KOMITIOHCHTOB B TBEPAOM
COCTOSIHMM, C OTPAHMYEHHOW OJIHOCTOPOHHEH pacTBOPUMOCTHIO. OmpeneneHne XUMHUECKOTr0 COCTaBa
(a3 mpu MCTOIB30BAHUH TPAaBWIIA KOHIIEHTpauid. [uarpaMma COCTOSHUS C MOJTHOW pacTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJOM COCTOSIHMH. JIeHIpWTHas JTUKBalMs B TBEpAbIX pacTtBopax. [IpaBmio ¢as.
JlnarpaMma COCTOSIHUSI CUCTEM C MPEBPALEHUEM B TBEPJOM COCTOSIHMM (YaCTHYHBIN U MOJIHBIN pacraj
OTPaHUYEHHOTO TBEPJOI0 PacTBOPA, IBTEKTOMAHOE MpeBpalleHue). CBsi3zb MEXAy CTPYKTYpOHl CIliaBa,
onpezensieMo MO JuarpaMMme COCTOSIHMSI M CBOWCTBaM cCIulaBa. JlmarpamMma COCTOSIHUS JKeJe30-
LIEMEHTUT. XapaKTEPUCTUKN KOMIIOHEHTOB.



CTpyKTypHBIE COCTABISIOIIME U (Pa3bl HA TUArpaMMe Kene30-IeMeHTUT. CYITHOCTh IBTEKTUYECKOTO U
9BTEKTOMJHOTO mpeBpauieHuil. [IpumeHenne npaBuia KOHLEHTpauuid W mpaBwia (a3 Ha auarpamme
KEJIe30-1IEMEHTHT.

BiustHue yriepona u NMOCTOSIHHBIX NMpUMeceld Ha cBoiicTBa ctanu. Kiaccudukanus craned mo
croco0y MpOU3BOJICTBA, HA3HAYCHHIO U KauecTBY. MapKHpOBKa yIIepOJUCThIX cTanei. JIncroBbie ctanu
JUIS XOJOJHOW IITAaMIOBKH, aBTOHOMHBIE cTanu. OcHOBHble TexHuuyeckue tpedoBanus no 'OCT nns
CTaJICH.

UyryHsl ¢ rpaduToM, MMOJOBUHYATHIE U Oenble. BiusHue CKOPOCTH OXJIXACHUS U XUMHUYECKOTO
cocraBa yyryHa Ha cTpykTypy. Ot6en uyryHoB. CTpyKTypa, CBOMCTBA, 00JIACTH IPUMEHEHHUS U METOJIbI
MOJIyYEHUS CEPBIX, KOBKUX U BBICOKOIIPOUYHBIX YyTYHOB. MapKHpOBKa YyTr'yHOB.

Haxnén u pekpucmannuzayus

Bnusnue mnnactuueckoil aegopmanuu Ha CTPYKTypy M CBOWCTBAa MeETaylioB. MexaHu3M
TJTACTUYECKON eopMaIlii MOHO-U TOJIMKPUCTAILIOB. Pa3MHOXKEHHE AUCITOKAIUI MPHU IIACTHYECKOM
nepopmaruu. Haknén npoGwio, oOpaboTka ponukamu. [IprmMeHeHHe MOBEPXHOCTHOTO Hakjemna B
MalIMHOCTpOoeHUU. BosBpar, monuronmzanus. [lepBuuHas u coOupareiapbHas PEKPUCTAIIIH3AIMS.
XonoaHas u ropsidas gedgopmarnus. TepmoMexanuueckas 0opaboTka.

Tepmuueckasa u Xumuko-mepmuueckasa oopabomka

Teopus mepmuyeckotl obpabomxu

Bunel Tepmuueckoit 06padbotku ctaneil. [IpeBpaiienus npu Harpese ctanu. Poct 3epHa aycTeHuTa,
HACJIEICTBEHHOE U IEHCTBUTENIBHOE 36pHO B cTanu. lleperpes u nepexor. IIpeBpamienne aycrenura npu
HEINPEPBIBHOM OXJaXACHUHU. [luarpaMma HM30TEpMHUYECKOrO IpeBpalleHus aycreHura. l[lepiutHoe
npeBpalieHre. MapTeHCUTHOe NpeBpallleHHue U ero ocoOeHHocTd. llpeBpaiieHue mnpu OTIyCKe,
CTPYKTypa U CBOWCTBa cTayid Ipu oTiycke. OtnyckHas xpynkocts | u I pona.

IIpokanuBaeMoCTh U 3aKJIMBAEMOCTh CTAIH, (PaKTOPHI BIMSIOIIME Ha IPOKAINBAEMOCTh: BIUSHUE
JETUPYIOMIMX JJIEMEHTOB, pa3Mepa 3epHa ayCTCHHWTA, HEPACTBOPHMBIX KapOWJOB M BKIIOYCHUH.
Metoauka onpeneeHuss KpUTHUECKOT0 IUaMeTpa 10 AuarpaMMe IpOKaJIuBaeMOCTH.

Texnonoeus mepmuueckotl 0opabomxu

OO6mrast xapakTepuUCTUKa MPOILIECCOB TepMuueckod o0padoTku. Omxkur I poma 6e3 dazoBoi
MepeKpucTain3aui. PexxuM oTxkura pekpacTaain3aiu.

Orxur Il poma ¢ ¢a3oBol MepeKpUCTAIUIM3ALUCH: I YIydlleHUuss 00padaThIBAEMOCTH, MIJIS
n3Menpuenus 3epHa. Cheponauzaius, OTKUT — TOMOTCHHU3AIUS, HOPMalu3allus.
N3oTepMUUYECcKUil OTHKUT.

3akanka cranu. OCHOBHBIE MMapaMeTphl Mpolecca: TeMIieparypa HarpeBa, JUIMTeIbHOCTh Harpesna,
CKOpocTh oxyaxaeHusi. OCHOBHBIE TpeOOBaHUS K 3aKAJIOYHBIM cpenaM. MeToNbl 3aKallKH: IPOoCTasi,
MIpepBIBUCTAsI, CTyTeHYaTas U u3oTepMudeckas. Jedextsl 3akanku: oOpa3oBaHue TPELIUH, 1edhopManus,
OKHCJIEHUE U 00€3yTIepoKUBaHNE TOBEPXHOCTH, METOAbI OOPHOBI C HUMHU.

OcHoBHBIE TTapaMeTpPhI MPOIECCOB OTMYCKA YIIEPOJUCTHIX U JIETUPOBAHHBIX cTanei. OO0paboTka
X0JI010M. BriustHue 3aKaiky M OTITyCKa Ha MEXaHHMUYECKUE CBOMCTBA CTAH. YIIydIlIeHHE CTaJIH.

[ToBepxHOCTHAs 3aKalika, BUJBI U 00JaCTH IPUMEHEHHUS.

Xumurxo-mepmuyeckas obpabomxa

dusznyecKkrue OCHOBBI XHMMHKO-TEPMHUYECKOW 00pabOTKH, MoHsATHE O Kod(dummente nuddysun.
[lemeHTamus, peKUMBbI HACHIIICHUS W TMOCIEAYIOIUX TEPMHUUYECKON 00pabOTKU YTIIEPOIUCTBIX U
JIETUPOBAHHBIX CTAJIEH, BUABI IpoIiecca, 00iacTu mpuMeHeHus. HuTpolreMmeHTamus, BUIBI MpoIiecca,
peXuMbl, oOmacth mnpuMeHeHus. [IpumeHeHHe aTtMocdep ¢ aBTOMATHYECKUM DPETyIHpPOBaHHUEM
MOTEHIIMaja yriepoja JUisl mpolecca HEMEHTAllMU U HUTPOIIEMEHTALINH.

AzortupoBanue cranu. Ctanu Jisi a30TUPOBaHUs, PEXKUMBI KX TEPMUYECKO 00pabOTKH, 00IacTH
mpuMeHeHus mporecca. [Ipomecc HU3KOTEMIIEpaTypHOTO Ta30BOTO M JKHJIKOTO a30THPOBAHUS, HX
O0COOCHHOCTH M 00JIaCTH MPUMEHEHUSI.



HoBble MeTo1bI XMMUKO-TepMHUUYECKON 00paboTku. JIazepHoe gerupoBanue
Koncmpykuyuonnbvie u uncmpymenmansmsie mamepuansl

Koncmpykyuonnvie necuposannvie cmanu 00uje2o Ha3HaA4eHusl.

®a3bl, 0Opa3yeMble JETHPYIOUIMMHU 3JIEMEHTaMH B CTalsIX. BiausHue JIerupyronmx 3JeMeHTOB Ha
noauMopGu3M 3Kele3a, Ha CBOWCTBAa (eppuTa U ayCTEHUTA. BiusHME JETrHpYONMX 3JIEMEHTOB Ha
KMHETUKY HM30TEpPMUYECKOr0 IIPEBPALICHUS AayCTCHUTA. BiusgHHE JIErHpyOIMX DJJIEMEHTOB Ha
MapTEHCUTHOE MPEBpALIEHUE U IMpeBpallieHue Nnpu oriycke. OCHOBBI PALMOHAIBHOIO JIETMPOBAHUS
CTaJM W POJb OTHEIBHBIX JETUPYIOIIUX 3JIeMEHTOB. OCOOEHHOCTH TepMHUYECKOH  00paboTKu
JIETMPOBAHHBIX CTAJICH.

Knaccuukanus JerMpoBaHHBIX CTajJlel 1O CTPYKType B HOPMAaJIM30BaHHOM COCTOSIHUHU
(nnarpamma ['mite). MapkupoBKa JETMPOBAaHHBIX CTaje, MX MPEUMYILIECTBA II0 CPAaBHEHUIO C
yraepoaucteiMu.  JlehekTbl JerupoBaHHbIX cTanedl (mmdepHbl H37I0M, (IIOKEHBI, OTITyCKHas
XpynkocTh). OCHOBHBIE TPEOOBaHMS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTaysiM 1o 'OCT.

Hnempymenmanvrvle mamepuanvl

WHcTpyMeHTallbHBIE YTIIEPOIUCTHIC U JIETUPOBAHHBIE CTAH JJIsl PEXKYIIEr0 HHCTPYMEHTa, COCTaB,
MapKHPOBKa, TEpMUYECKass 00padoTKa U 00JIaCTH MPUMEHEHHUS.

BbricTpopexymiass cranp, cocTaB, CBOWCTBA. PexxuMbl TepMuueckod oO0paboTKu, o00sacTu
npumMenenust. OcuoBubie TpeboBanus o ['OCT k cransm Jy1st peXyIero HHCTPYMEHTA.

ltamnoBble CcTamu MAJig XOJOAHOTO H ropsdyero nedopmupoBanus cramu. Cranu Ui
U3MEPUTEIIBHOTO UHCTPYMEHTA.

TBep/pie MOPOIIKOBBIE CIIABHI JIJIS1 PEXKYIIEro HHCTPYMEHTA.

Kepamuka. CBepxTBEpAble MaTepUabl.

Cmanu u cniagel ¢ ocobblmu ceoticmeamu

Bricokonpounble cTanmu.  MapTeHCUTHO-CTaperouiie KOHCTPYKLMOHHBIE CTajk, UX COCTaB,
PEXUMBI 00pabOTKHU M 00JIaCTH PUMEHEHUS.

CrutaBbl ¢ 0C000 BBICOKOM M3HOCOCTOMKOCTBIO, COCTaB, MapKHPOBKa, TeépMUUecKas oOpaboTka U
o0acTé MPUMEHEHHUS.

HepxaBeromue XpoMHCTbIE M XPOMOHMKENEBbIE CTalM, COCTaB, MapKHPOBKA, TepMHUECKas
00paboTKa 1 00J1aCTH MPUMEHEHUS.

XKaponpounsle cranu u cmiaaBbl. OCOOEHHOCTH TMOBEAEHUS CTalM IMPH HArpy3kax B OOJIacTH
BBICOKHMX TEMIIEpATyp, Mpeaes AIUTENbHON MPOYHOCTH, IPEIeN MOoI3y4ecTH. TUIIOBbIE CIIaBbl, COCTAB,
CTPYKTYpa, TepMO0OpadOTKa, CBOWCTBA U 00IaCTH IPUMEHEHUS.

CrutaBel ¢ 3aJJaHHBIMHA (PU3WYECKUMHU CBOWCTBAMH. MarHUTOMSTKAE M MAarHUTOTBEP/IbIE CILIABHI.

1]eemnvie memannvl u cniagol

Menp u ee cBoiicTBa. JIaTyHU, OpOH3BI OJOBSIHUCTHIE, KDEMHHCTHIE, AIFOMHHHUEBBIE, OEPUILIOBHIE;
coctaB, oOmactu mnpumeHeHus. CruiaBpl CBUHIIA W OJoBa. baOOWTHI, CBUHIIOBUCTHIE OpPOH3HI,
AIIOMUHUEBBIE MOIIMITHUKOBBIE CIUIABBI JJISl ABUTATENIe BHYTPEHHETO CrOpaHUs, TPUMETAIIINYECKUE
MOAIIMITHAKA. AJFOMHHHUN ¥ €ro CBOWCTBA. JIUTelHbIe aTlOMUHHEBBIE CIUIABBI, 00JIACTH MPUMEHECHHUS.
JlropalitoMHH, COCTaB, PeKUM TepMUYECKO 00pabOTKH, CBOMCTBA, 00IaCTH IPUMEHEHHSI.

MarnueBbie JIUTeHBIC U AeOPMHUPYEMBIE CTIABBI, 00JACTH TPUMEHEHUS.

Tutan u ero criiaBbl, COCTaB, CBOMCTBA M 0OJIACTH MPUMEHEHUSI.

Komnosuyuonuvie mamepuanvi
Krnaccudukanys KoMIo3uMOHBIX MaTepuanoB. Pacnipenenenre HanpsHkKeHUH MexX Ty MaTpuleil u
HanosnHuTesneM. CxeMbl apmupoBaHus. Kpurtndeckas [nHa BosIokHA. OCHOBBI pacueTa CBOMCTB
KOMITO3UIIUOHHBIX MaTEPUAIIOB.



Kommo3utsl ¢ Mmetaymunueckoi matpuneil. JlucnepcHOynpoOYHEHHbIE KOMIIO3UIIMOHHBIE
MaTepHalibl, 0COOEHHOCTH MEXaHU3Ma YIIPOYHEeHus. /lucrepcHOYTPOYHEHHbIE KOMITO3UTHI HA OCHOBE
AIFOMUHHIO, HUKEJISA U APYTUX METaJUIOB.

Bo0KHHMCTBIE KOMITIO3ULIMOHHBIE MAaTEPUAIbl HA AIFOMUHUEBOM M HUKEJIEBOM MaTpHULax.

KoMno3utsl ¢ HalpaBiaeHHON KPUCTAILIN3ALMEN 3BTEKTHUK.

ITopoiikoBble KOMIO3UIMOHHBIE MaTepualbl (KEPMETbI) aHTU(GPUKLHMOHHOTO M (PUKLHOHHOTO
Ha3HauyeHUs. OUIbTpPHI.

Komno3utsl ¢ nonumepHoit marpuieil. [lonnMepHast MaTpuiia KOMIIO3ULMOHHBIX MaTEPUAIIOB.
denondopManbaeTUAHAS, STTOKCUIHAS U KDEMHUAOPTaHWYECKas MaTpUIla KOMIO3UIIMOHHBIX
MaTEpHAJIOB.

OcobenHoctu pU3NKO- MEXaHUUECKOTO MOBEIECHHS MOJIMMEpOB. OpraHMuecKue, JIEeMEHTOOPTa-
HUYECKUE U HEOPTraHUYECKUE IIOJIUMEDPBI.

BoJIOKHUCTBIE KOMITO3UIIMOHHBIE MaTepHajbl Ha MOJUMEpHOW MaTtpule (KapOOBOJIOKHUTHI,
OOPOBOJIOKHUTBI, OPTraHOBOJIOKHUTBHI).

KoMmno3unmonnsle Mmarepuanbl Ha IOJIMMEPHOM MATpULE C IOPOLIKOBBIM HAIOJHUTEIEM
(rutacTMaccer).

Ponb noponikoBeIX (TEXHUYECKUN YTIEpOa U Ap.) U BOJIOKHUCTBIX (KOpA) HAIIOJHUTEIIEH.

KoMI103uTBI ¢ KEpaMHUECKON U CTEKJITHHOM MaTpULICH.

[TpuMeHeHre KOMITO3UITMOHHBIX MaTepPUAIOB B aBTOMOOmIIecTpoeHun. Kopiryc u neranu Ky3oBa.
Jletanu ra30TypOUHHBIX JBUTaTenell. AHTU(QPUKLIUOHHBIE AeTanu. OpukiroHHbIe feTanu. TpynoemMkue
JI€TaJIv AIBUTaTeNs U X0JJ0BOM YacTu. PeMOHTHbIE KOMITO3UTHL. [lepcrekTHBbl IPUMEHEHUST KOMIIO3UTOB
B ABTOCTPOCHHUH.

Hanomamepuanut
Oobmas xapaxkrtepuctuka. ['eomerpuueckue mapameTpbl HaHouyacTHll. McTopuueckue mpenmno-
celiku. KotonHas xuMusl Kak NpapoAuTenb HaHoTexHonoruu. M3menpuenue vyactun. Crenens auc-
nepcHocTH. Kpurnueckuil nuameTp HaHOYaCTHII.

JucniepraiiuoHHbBIN c110cO0 MOMYyYeHHs JUCTIEPCHBIX YacTHIl BemiecTBa. KoHaeHcalmoHHbIH cIio-
co0 Moy4eHHs AUCTIEPCHBIX YacTUIl BellecTBa. TepMUHBI «CBEPXY-BHU3» U «CHU3Y-BBepX». HaHO00B-
eKThI ceMelicTBa (ymnepeHoB. Duao¢ymuiepensl. HanHoTpyOku. 'paden. ActpaneHsl.

TexHnueckoe npuMeHeHue HaHopa3MepHbIX yacTull. CopbenThl. CeHcopsl. [lneHkn. DMUTTEpPHI.
CBepXnpoBOJHUKHA. XMMUUYECKHE CBOMCTBA HAHOUYACTHUL]. MalIMHOCTPOUTEIBHOE IPUMEHEHUE HAaHOYa-
ctuill. MeauuuHcKoe NpuMeHeHne HaHoyacTull. HaHoanekTpoHuka.

TexHuKko-IKOHOMUYECKUTL 6b100D MaAMEPUAIA U MEXHOTIO2UU €20 YRNPOUHEHUA
OCHOBBI pallMOHAILHOTO BBIOOpA MaTepuaia u MeToaa yrnpouHeHus. [I[pudnHbl CHIKEHUS
paboTOCIIOCOOHOCTH MaTepHalia: YCTaIOCTHOE pa3pyIllIeHnue, XpyIKoe pa3pylieHue, GPUKIIMOHHBINA
W3HOC, a0pa3uBHBIN U3HOC, KOHTAKTHAS yCTANOCTh, (PPETTUHT — KOPPO3Hsl, CXBAThIBAHHE U 3aeJaHHe
ITOBEPXHOCTEN TpeHUs. MaTepHuaibl 1 METObI MX YIIPOYHEHUS IIPU PA3JIMYHBIX BUAAX HAIPY3KH
JeTaneH.

5. O6pa3oBaTe/ibHbIEC TEXHOJIOTHH

MeTouka mpernoiaBaHus JUCIUTUIMHBI « MaTepruanioBeieHHe» W peaTu3alis KOMIIETCHTHOCT-
HOTO TMOAXO0/1a B U3JIOKEHUHU U BOCTIPUATUU MaTepHalia MpeyCMaTPUBAET HUCIOIb30BAHUE CIIECTYIOIINX
AKTUBHBIX U MHTEPAKTUBHBIX (DOPM IPOBEICHUS TPYIITOBHIX, HHIWBHIyILHBIX, Ay TUTOPHBIX 3aHATHH B
COUYETaHHH C BHEAYTUTOPHOU paboToH ¢ 11enbio (GOpMHUPOBAHUS U Pa3BUTHUS MPOPECCHOHATHHBIX HABBI-
KOB O0yYarOIInXCs:
- 3aluTa ¥ UHIUBUAYaTbHOE 00CYKIEHUE BBITOIHAEMBIX TAOB J1a00paTOPHBIX PadoT;
- OpraHuW3aIys U MPOBEJICHNE TEKYIIEro KOHTPOJIS 3HAHUK CTYICHTOB B (popMe OJTaHKOBOTO TECTHUPO-
BaHUS;
- HCIOJIb30BaHMUE JICJIOBBIX M POJICBBIX UTP, pa300p KOHKPETHBIX CHTYAIIHIA;
- TpOBeJIeHUE KOHTPOIbHBIX PadoT;



VY nenbHBIN BeC 3aHATUH, MPOBOAMMBIX B MHTEPAKTUBHBIX (POpMaXx, ONPECIICH TJIaBHOM 1IETBI0 00-
pa3oBaTeNbHON MPOTrpaMMbl, 0COOCHHOCTHIO KOHTHHI€HTA 00YYAIOIINXCS U COJCPIKAHUEM JTUCITUTUTHHBI
«MarepuanoBeIcHHE» U B LIEJIOM 110 AUCHUIUIMHE cocTaBisieT 50% ayIUTOPHBIX 3aHATUH.  3aHATHUS
JEKIMOHHOTO  THMa cocTaBisitoT 50% oT o0beMa ayAUTOPHBIX 3aHATHI.

6. OneHoYHbIe CPeACTBA VI TEKYIIEro KOHTPOJIsSI yCIIeBaeMOCTH, IIPOMEKYTOYHOI aTTe-
CTALMU [0 UTOTaM OCBOEHMS JMCIUILIUHBI H YU4eOHO-MeToIn4YecKoe odecrieyeHne caMocTosITe Ib-
HOM padoThI CTY/ICHTOB

KonTposnb ycrieBaeMoCTH U KauecTBa MOATOTOBKH ITPOBOJIUTCS] B COOTBETCTBUEM C TPEOOBAHU-
samu "[lomoxxeHust 06 opranu3ay 00pa3zo0BaTENBHOTO MPOIECCa B MOCKOBCKOM MOJUTEXHUYECKOM
yHUBepcuTere'.

JlJ1s1 KOHTPOJIS YCIIEBa€MOCTH U KayeCcTBa OCBOCHMSI IMCUUIUIMHBI HACTOSIIENH TPOrpaMMOit
MIPEeyCMOTPEHBI CIIETYIOIINE BUIBI KOHTPOJIS:

- KOHTPOJIb TEKYLIEH ycreBaeMOCTH (TEKYILIUI KOHTPOJIb);

- IPOMEXYTOYHAS aTTECTAIIHSL.

6.1. Opranu3anus ¥ NOPSAI0K NPOBeAEHUs TeKyl1ero KOHTPOJIS.

6.1.1. ®opMbI NPOBeAEHNST KOHTPOJIS.

Jist ipoBeieHusl TEKYIIEro KOHTPOJISI IPUMEHSIOTCS Cieaytonue popMbl: KOHTPOJIbHAS pa-
0ota, 1abopaTopHbIe pabOThI, TECTUPOBAHUS

6.1.2. ConeprxaHue TeKylnero KOHTpOJIs.

Copneprxanue HopM TEKyLIEro KOHTPOJIS U MOPSAA0K UX IPUMEHEHHUS U3JI0)KEHBI B IPUI0KEHUU
K paboueii mporpamme "DoH o1eHOUHBIX cpeacTB” (puoxenue 1)".

6.1.3. Cpoxku BbINOJTHEHUS TEKYIIEro KOHTPOJIS U IIKAJA U KPUTEPUH OLlCHUBAHUS pe-
3yJbTATOB.

CpoKH BBINOJHEHUS TEKYILEro KOHTPOJIS U LIKaJla U KPUTEPUH OLIEHUBAHUS PE3yJIbTaTOB U3JI0-
KEHBI B IPUIIOKEHUU K pabouelt mporpamme "@OH]T OLIEHOUHBIX cpencTB" (mpuiioxkenue 1)".

6.2. IlpomeskyTounas arrecranus. Opranuzanms ¥ NOpPsi/I0K NMPoOBeAeHU.
6.2.1. ®opma npoBeeHUsI POMEKYTOYHOM aTTeCTALMHU

d)opMa, npeayCcMoTpCHHas yLIC6HBIM IIJIAHOM - OK3aMCH.
HpOMe)KYTOLIHaH arrecTanusd MpoOBOAUTCA B CPOKH, YCTAHOBJICHHBIC YTBCPKICHHBIM pacCliuca-

HUEM 3a‘iéTHO'3K3aMCHaHI/IOHHOI71 CCCCHUH.
I[O AaTbl MPOBCACHUA HpOMe)KYTOqHOﬁ arrectauun CTYACHT OOJIKCH BBIIIOJHHUTL BCEC pa6OTBI,

IPeyCMOTPEHHbIE HacTosIel pabodel mporpaMMoi JUCHUIUINHBL.
[Tepeuens 00s3aTenbHBIX PabOT U (hopMa OTUETHOCTHU IO HUM NPEACTaBIEHBI B TabauLe (IpuMep

TaOJHIIBI):

Bun paboTsl @dopmMa OTYETHOCTH M TEKYILEr0 KOHTPOJIS
JlaboparopHsbie paboThl (mepeyeHs Jadopa- | OpopmiieHHbIE OTYETHI (KypHaI) JaOOpaTOPHBIX
TOPHBIX PabOT B MPUIIOKEHUH 1) paboT, mpeayCMOTPEHHBIX pabodel mporpaMmmoit

JTUCIUTIIMHBI C OTMETKOW TperojaBaTess «3a-
YTEHOY, €CITH BBHITIOJHEHBI U 0()OPMIICHBI BCE pa-

OOTBI.
KonTponbhast pabora (mpumep 3aaanuii B | [lucbMeHHbIE OTBETHI HA 33JaHUS KOHTPOJIBHOM
IIPWIOKEHUH 1) paloThl, MpeaycMOTPeHHON pabouell mporpam-

MOW JUCHUIUIMHBI C OIIEHKOW MpenoiaBaTeis He
HUKE «YAOBJIETBOPUTEIBHOY.

TecTrr (0J1aHKK TECTOBBIX 3aaHUi B TIpH- | [IpaBMIbHBIE OTBETHI IBa BOIIPOCA U3 TPEX B OJI-
J0KeHHH 1) HOM M3 BAPUAHTOB TECTA.




*Ecnu He BBIMOTHEH OJIMH WM O0siee BUAOB YUeOHOM paboThI, yKa3aHHBIX B TAOIUIIE, TIPETIOaBaTEIh
NUMECT HpaBO BBICTABUTH HeyHOBHCTBopI/ITeHLHYIO OL[GHKy 110 uTOramM HpOMe)KYTO‘{HOfI aTTecTalnuu.

6.2.2. lllkajia oneHMBaHUs Pe3yJIbTATOB MPOMEKYTOYHON aATTECTAIIMM U UX ONMCAHUE.

®opMa NPOMEKYTOUYHOM ATTECTANUM: IK3AMEH.

Ikana oyenuganusn Onucanue

Buinonnensi 6ce 6udvl yuebHoU pabomvl, npeoyCMompeHHbvle YY4eOHbIM
nranom. CmyoeHm OemMOHCmpupyem coomeemcmeue 3HaHull, yMeHutl,
HABbIKOG NPUBEOEHHBIM 6 MADIUYAX noKa3amelet, onepupyem npuoope-
MEeHHbIMU 3HAHUAMU, YMEHUAMU, HABIKAMU, NPUMEHSIeN UX 8 CUMYayusx
nosviueHHoU crodxchocmu. Ilpu smom mo2ym 6bims 00nyueHvl He3Ha4u-
mejibHble OWUOKY, HEMOYHOCMU, 3aMPYOHEeHUs NPU AHAIUMUYECKUX One-
payusx, nepenoce 3HAHUL U YMeHUll Ha HOGble, HeCMAHOAPMHble CUMYa-
yuu.

Omauuno

Buvinonnensi 6ce 6uovl yuebHou pabomsi, npedycmompertvle yueOHbIM
naanom. Cmyodenm OemoHcmpupyem HenonHoe, NPaguibHoe cOOmeem-
Xopowo cmeue 3HaHull, YMeHUl, HABbIKO8 NPUBEOCHHbIM 8 MabIuyax noxazame-
neu, aubo ecau npu dmom OvLiu OonyujeHvl 2-3 HecyujecmeeHHbvie
OUWUOKU.

Buvinonnenst 6ce 6uovl yuebHou pabomsi, npedycmompertvle yueOHbIM
nianom. Cmyoenm 0eMOHCmMpupyem coomeemcmaue 3HaHUull, 8 KOMmopom
oceeujena OCHOBHAS, HAuboOee BANCHAS YACMb MAmMepuald, HO Npu
9mom donyujena 0OHa 3HAUUMeNbHAsL OWUOKA UTU HeMOYHOCMb.

Yooenemeopumenvrno

He BbInosiHeH ouH win 6os1ee BUAOB y4eOHOU paboThl, IPeayCMOTPEH-
HBIX y4eOHBIM TIaHOM. CTYAEHT IEMOHCTPHUPYET HEIMOJHOE COOTBET-
CTBUE 3HaHWM, yMEHUI, HABBIKOB MPUBEJIEHHBIM B TaOJIMIaX MOKa3aTe-
HeynoBneTBopuTenbHO | JIed, JOMyCKarOTCS 3HAYUTENbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBHE
3HaHWM, YMEHUH, HABBIKOB M0 sy NTOKa3aTeNIeH, CTYACHT UCIIBITBIBAET
3HAYUTEINIbHBIE 3aTPYIHEHUS [IPH ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMU
IIPU UX [IEPEHOCE HA HOBBIC CUTYAIINH.

6.2.3. Opranu3auusi ¥ NOPsIAOK NPOBeIeHUs MIPOMEKYTOYHOI aTTecTaluu

[IpomexyTouHas aTTectanus - (3K3aMeH) MPOBOJIUTCS MO OHiIeTaM B MUCbMEHHOH dopMe.

- Bpems JUIs TMOATOTOBKU OTBETa Ha BOIPOCH! He Oosee 40 MUH.;

- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOCkI He Oosee 10 MuH.

ConeprkaHue 3a4eTHOTO 3aJlaHus: OMJIET COCTOUT U3 TPEX BOIPOcoB. [lepeueHs BOIIPOCOB, BBIHO-
CUMBIX MpEIo/iaBaTeIeM Ha aTTeCTalMIO [0 IUCIUIUIMHE U U3 KOTOPBIX (OPMUPYIOTCS OUIIETHI HA 3a4eT
U3JI0KEHBI B IPUIIOKEHUHU K paboueil mporpamme "PoH[ O1eHOUYHBIX cpeAcTB" (mpuioxenue 1)".



Ipunoowcenue 1 k
paboueii npoepamme
MUHHUCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS POCCUMCKON OEJNEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHME
BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHI NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

Hanpasnenue noarorosku: 15.03.01 MAIIIMHOCTPOEHUE
OIT (mpodmiib): «BricOk03(PHEKTUBHBIE TEXHOIOTUIECKHIE MPOIIECCHl U 000PYIOBAHUE)
dopma 00yyeHus: 3a0UHast
Bun nmpodeccnoHanbHOM MesSTENBHOCTH: TPOU3BOACTBEHHO-TEXHOJIOTUYECKAs, HAYYHO-UCCIIEI0BATEIIb-
cKas

Kadenpa: «MatepuanoseneHue»
®OHJ OHEHOYHbBIX CPEJACTB

O JUCILATLINHE
MarepuasioBeaeHue

Cocrag: 1. ITactiopt poH1a OIICHOYHBIX CPEACTB

2. OnucaHue OlIEHOYHBIX CPE/ICTB:
[Iepeuenp 3K3aMeHAIIMOHHBIX BOIIPOCOB
KonTponbnas padora
Tect
[Tepeuens mabopatopHbIX paboOT

CocraBurenn:
AoueHT, K.T.H. Tep-Baransuu 10.C.

Mocksa, 2022 rox
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Tabmuna 3 Ilacnopr @OC no guciumiube " MatepuanoBeneHue"

Kon xommne- | DneMeHThl KOMIIETEHIIMH (YaCTH KOM- KoHTtposmmpyemslie Moy, ITepuo Bunst Crnoco6sr | CpencrBa
TEHIIUU METCHIINH) pas3zesnbl (TeMbl) AUCUUIINHBL | IUYHOCTh | KOHTPOJIA | KOHTPOJISI | KOHTPOJIS
1o pabouel mporpaMme KOHTPOJISI
1 2 3 4 5 6 7
OIIK-7 3HaHUA: Pazpensr 1.1 —1.15 TEK, KP YcerHO Tect
3HaTh METOJBl OOpaOOTKHM M3ACIUN C 1A T I1 KP
TOYKH 3pEHUS IPUMEHEHUS MAJIOOTXO- C) OK3. ounet
HBIX, YHEProcOeperaronx 1 3KOJI0ruue- JIP
CK{ YHUCTBIX MAIIMHOCTPOUTEIbHBIX TEX-
HOJIOTHH, oOecmeunBamInXx Oe3omac-
HOCTb KHU3HEACSITEIbHOCTHU JIIOJEH U UX
3alIUTy OT BO3MOJKHBIX TMOCJIEICTBUN
aBapuii, karactpod M CTUXUHHBIX Oen-
CTBMH.
YMenus: Paszmener 1.1 —1.15 TEK, KP VYcrHO Tect
yMEThb pPa3paboTaTh TEXHOJIOTHYECKYIO ITA T I1 KP
CXEMy TEeXHOJOIMYeCKOro Ipoliecca, C) OKk3. ouner
0o0ecrevnBaroIIero palroHAIbHOE HC- JIP
MOJIb30BAHUE CBIPHEBBIX, SHEpreTHye-
CKHX M JIPYT'MX BUJOB PECYPCOB
Haspixn: Pazgensr 1.1 —1.15 TEK, KP VYerHO Tect
BJIAZIETh HABBIKAMU NIPOBEAECHUS CPaB- 1A T II KP
HUTEJIBHOTO aHaJln3a COBPEMEHHBIX Me- C) OKk3. ouner
TOJI0B 00pabOTKHU U3JENUN C TOYKH 3pe- JIP

HUS IPUMEHEHUS MAJIOOTXO/THBIX, SHEP-
rocOeperaronfx U dKOJIOTUIECKU Uh-
CTBHIX MalTUHOCTPOUTEIHHBIX TEXHOJIO-
Ui, 00eCIIeunBaIOmKX 0€30MacHOCTh
JKU3HEIEATEILHOCTH JIIOJEH 1 UX 3a-
HIUTY OT BO3MOKHBIX MTOCIIECTBHI aBa-
puii, kKatacTpo U CTUXUHHBIX OeICTBUI

- Cokparienusi GOpM OIEHOYHBIX CPEJICTB CM. B Tipuiiokenuu 2 x PII.
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Tlpunooicenue 2
K pabouel npocpamme
Ilepeuens ouenounvix cpedcme no oucyuniune «Mamepuanosedenue»

Hauvenosanne [IpeacraBieHue oeHoOY
Ne OIEHOYHOTO Kparkas xapaktepucTuka OleHOYHOTO Horo cpencTaa B GOC
oC cpencTBa cpencTBa
CpeICcTBO MPOBEPKA YMEHUU NMPUMEHATH
KonTponbhas peal POBEpKIL Y P
1 AGoTa MOJTyYeHHbIC 3HaHUS I penieHus 3anady | KoMIuiekT KOHTPOIbHBIX
p(K/P) OTIPEICJICHHOTO THUITA TI0 TeME WJIM pa3- 3aJIaHM| 110 BapuaHTaM
ey
CucremMa CTaHAAPTU3UPOBAHHBIX 3aJIaHUM,
Tect TI03BOJIAIOIIAS aBTOMaTU3UPO- o
DoH1 TECTOBBIX 3aJaHUl
(T) BaTh IMPOLEAYpPY M3MEpPEHHs] YPOBHS 3Ha-

HUM ¥ YMEHNI 00YYaroIerocs.

OneHka CIOCOOHOCTH CTyJIEHTa IpHUMe-
JlaboparopHeble pa- | HUTh MOJYyYCHHBIC paHEe 3HAHUS IS

6otsl (JIP) [IPOBEJICHUS] aHAJIM3a, OIbITa, SKCIEpH-
MEHTa ¥ BBIIOJHEHHS HOCIEAYIOINX

[lepeuenp nabopaTOpHBIX
paboT U UX OCHAILlEHHE

[wuanor npenogaBaTenss CO CTYAEHTOM,
VYcTHbIM onpoc 1eiab KOTOporo — cucremarm3anus u | KoMIiekrt 3k3ameHanu-
(D -ax3amen) YTOYHEHHE UMEIOIIMXCS y CTY/IEHTa 3Ha- | OHHBIX OMJICTOB

HUH, MPOBEpPKA €ro HMHIWBUIYAJIbHBIX

Ilepeyens 3x3ameHanuOHHBIX Bonpocos (OIIK-7)

1. Juarpamma Fe-C. XapakTtepuctuka (a3 U CTpyKTypHBIX COCTaBIISIFOILUX

2. Jlmarpamma Fe-C. Ompenenenue xumudeckoro coctaBa (a3 B cmiase ¢ 4,3 % C npu
1400°C

3. Huarpamma Fe-C. M3MeHeHHe XUMHUYECKOTO cocTaBa (pa3 B Mpoliecce TMepBUIHON U BTO-
PUYHON KpUCTAJUIM3ALMU CTaIN 45

4. Jlnarpamma Fe-C. M3MeHeHne XUMUYECKOTO cocTaBa (a3 B mporiecce MepBUIHON M BTO-

pUYHON KpucTaum3anuu cranu 30

[TonsiTue o cimaBax. TBepable pacTBOPbI, MEXaHUUYECKUE CMECH, XUMHUUECKHE COSTUHEHUS

6. Juarpamma cCOCTOSIHUS JBOWHBIX CIUIABOB C HEPACTBOPUMBIMHU B TBEPOM COCTOSIHUU KOM-
MOHEHTaMU

7. Huarpamma Fe-C. M3MeHeHne XMMHUYECKOTro cocTaBa (pa3 B mporecce MepBUYHON U BTO-
PUYHOHN KpUcTauM3anuu cmiasa ¢ 5 % C

8. Huarpamma Fe-C. MI3MeHeHne XMMHUYECKOro cocTaBa (a3 B Ipolecce NepBUYHON U BTO-
PUYHON KPUCTAIIM3ALMU cTanu Y 12

9. Huarpamma Fe-C. Xapakrepuctuka (a3, yyacTBYIOIIMX B 9BTEKTHYECKOM MPEBpAILEHUH

10. Imarpamma Fe-C. OmnpenencHue XxumMuveckoro cocraBa (a3 B cmiaBe ¢ 5,5 % C mpu
1300°C

11. JIluarpamma COCTOSIHHS JBOMHBIX CIIJIABOB C OTPAaHUYEHHON PaCTBOPUMOCTHIO KOMITOHEH-
TOB B TBOPAOM COCTOSTHUU

12. Imarpamma Fe-C. OmnpenencHue xumMuveckoro cocraBa (a3 B cmiaBe ¢ 4,3 % C mpu
1147°C

13. Imarpamma Fe-C. Onpenenenue xumudeckoro coctaa (a3 cramu Y12 mpu 1100°C

14. Tnarpamma Fe-C. Omnpenenenune xumuaeckoro coctana ¢as B cruiase ¢ 0,8 % C npu 727°C

15. Jluarpamma Fe-C. Onpenenenne xummuaeckoro cocrana (a3 ctamu Y8 mpu 1100°C

16. Inarpamma Fe-C. Onpenenenne xumuueckoro coctana ¢as B crase ¢ 4 % C npu 1400°C

o




17

18.

19.
20.

21.
22.
23.
24.

25.
26.

27.

28.
29.

30.
31.

32.

33.
34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

. Hnarpamma Fe-C. M3MeHeHne XUMHUYECKOTO cocTaBa (a3 B Mporecce NEPBUYHON U BTO-
PUYHON KpHUCTAJUIM3ALMU CTaIN Y8

Huarpamma Fe-C. M3MeHeHne XuMHUuecKoro coctara (a3 B mporecce NepBUYHON U BTO-
pUYHON KpHcTayuM3auuu ciasa ¢ 3 % C

Huarpamma Fe-C. Onpenenenne xumMmudeckoro cocrana (a3 B crase ¢ 5,5 % C npu 900°C
Huarpamma Fe-C. M3meHeHne XMMHUYECKOTO cocTaBa (pa3 B mporecce nepBUYHON U BTO-
pUYHOM KpucTam3auuu crasa ¢ 4,3 % C

Huarpamma Fe-C. XapakrepucTuka (a3, yuacTBYIOUIMX B 3BTEKTOMTHOM IPEBPALICHUN
Huarpamma Fe-C. DBTeKTHUECKOE U ABTEKTOMIHOE ITPEBPAIICHUE

Huarpamma Fe-C. Onpenenenre xuMuaeckoro cocrara ¢as B cuiase ¢ 2,5 % C npu 900°C
Huarpamma Fe-C. Omnpenenenue xumuueckoro cocrara (a3 B cmiase ¢ 2,5 % C npu
1300°C

Huarpamma Fe-C. Omnpenenenue xumMmuyeckoro cocrara a3 B ciase ¢ 4,3 % C npu 727°C
JHuarpamma Fe-C. Onpenenenue xumudeckoro coctaa ¢ga3 B cruiase ¢ 1,5 % C mpu 800°
C

JnarpaMma cOCTOSIHUS JBOMHBIX CIUIABOB C HEOIPAHWUYEHHOM PACTBOPHUMOCTBIO KOMIIO-
HEHTOB B TBEPJOM COCTOSIHUU

Oco0eHHOCTH IBTEKTUYECKOTO MPEBPALLEHUS IBOWHBIX CILIaBOB

KpacHOIOMKOCTB ¥ XJIaAHOJIOMKOCTh CTau. [I[puyrHbI BOSHUKHOBEHHUS U CIIOCOOBI ycTpa-
HEHUS

Kpucrannuzamus criaBos. [IpaBuio ¢das. [IpaBuino koHIIEHTpaImii
ATOMHO-KpPUCTAJUIMUECKOE CTPOCHHUE METAJUIOB. THUIBI KPUCTAJUIMYECKUX PEIIETOK U UX
XapaKTEePUCTHKA

3aKOHOMEPHOCTH KpucTanzauuy. CTeneHp nepeoxiakIeHus], YUCIIO LIEHTPOB KpUCTaI-
JU3aluU, CKOPOCTTh POCTa KPUCTAILUIOB. AMOPGHBIE METaILIbI

HennputHas nukBauus. [[pyunHbl BOSHUKHOBEHUS U CLIOCOOBI YCTPaHEHHUS

JledeKxThl KpUCTAUIMYECKOTO CTPOCHHSI. BiMsHNe MIOTHOCTH TUCIOKAUK HA TPOYHOCTh
MaTepuajoB

BnusiHue crenenu nepeoxiaxkaeHus Ha mpouecc kpucramumsanui. CTpoeHue ciauTka. 30-
HaJIbHAsI IUKBALIUS

Brnusinue crenenu nepeoxiaxkIeHusl Ha BeMUYHHY 3epHa. MonuduurpoBanue
Pacumdposare mapky merauonpoaykiuu: XBI' u gate ee xapaktepucTuky (Ha3BaHue,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacmmudposars mapky metamonpoaykiuu: X 15 u nate ee xapakTepucTuky (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

PacmudpoBats Mapky MeTayutonpoayKuuu: Y8 W JaTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Bnustaue nerupyroomux 3JIeMEeHTOB Ha nonuMopdHoe mpeBpaiienue xemnesa. Kinaccudu-
Kallus JISTUPOBAHHBIX CTaJel

Pacumdposare mapky metamnonponykuuu: BK8 u nath ee xapakrepuctuky (Ha3zBaHue,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

OcHoBHbIE MTOKa3aTeNN PU3NKO-MEXaHUYECKUX CBOMCTB MAaTEPHAJIOB U METOJIbI UX OMpe-
nenenus (HB, HR, HV, oB, ot, 6, KCU)

Pacmdposate mapky MeTamonpoaykiuu: ber31c u 1aTh ee XxapakTepucTUKy (Ha3BaHHE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

Pacmdposate Mmapky metammonpoaykiuu: CU15 u 1ath ee XapakTepucTUKy (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

PacnmdpoBate Mapky Metamtonpoaykuuu: Cranb 45 U 1aTh ee XapakTepUCTUKY (Ha3Ha-
YyeHue, KauyeCcTBO, MECTOIONIOKeHUe Ha Auarpamme Fe-C, cTpykTypa, 0COOEHHOCTH TEXHO-
JIOTUH)

MukpoMexaHruKa KOMIIO3UIIMOHHBIX MaTEPHAJIOB C BOJIOKHUTBHIM HanojHurteneM. Kpuru-
yecKasi JJIMHA BOJIOKHA. AJITUTUBHOCTh CBOMCTB KOMITO3UTA

13



47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
59.
60.
61.
62.
63.

64.

65.

66.

67.

68.

69.

70.

BricokoTeMnieparypHbie MaTepuaiibl. JKapoCcTOMKOCTh U )KapOIpOYHOCTh

Pacmmposats Mapky meramonpoaykuuu: KU 30-6 u nath ee XxapakTepucTUKy (Ha3Ba-
HUE, Ha3HauUeHUE, CBONCTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH )

PacmmpoBats mapky metautonpoaykiun: BU 120-4 u nate ee xapakTepucTuky (Ha3Ba-
HUE, Ha3HaUeHUE, CBONCTBA, 0OCOOEHHOCTH CTPYKTYPHI U TEXHOJIOTHH )

PacmmdpoBate Mapky metamuonponykiun: BCt3cn u 1aTh ee XxapakTepucTuky (Ha3Ba-
HUE, Ha3HAUCHHUE, Ka4eCTBO, 0COOEHHOCTU TEXHOJIOTHH)

PacimudpoBars Mapky meramtonponykiuu: Crtane 08K U JaTh €€ XapaKTEPUCTHKY
(Ha3HaueHue, KauecTBO, MecTonojoxeHue Ha quarpamme Fe-C, ctpykTypa)
Pacmmmdposars mapky Metamionpoaykiuu: CT3KI U 1aTh €€ XapaKTepUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, KaueCTBO, 0COOCHHOCTH TEXHOJIOTHN)

Pacmmmdposats Mmapky metasmonpoaykimu: TT8K6 u nate ee xapakTepucTuky (Ha3BaHue,
Ha3Ha4YeHHUE, CBONCTBA, 0COOCHHOCTH CTPYKTYPbI U TEXHOJIOTHH) (

Pacmmmdposars Mapky Metamtonpoaykiuu: Y 12A u 1aTh ee XapakTepuCcTUKY (Ha3BaHUE,
Ha3Ha4YeHHe, Ka4eCTBO, MECTOoNoNokeHne Ha auarpamme Fe-C, ctpykTypa, 0COOEHHOCTH
TEXHOJIOTHH)

Pacumdposats Mapky metamutonpoaykiuu: Ctanb 30A u 1aTh ee XapaKTepUCTHKY (Ha3Ba-
HUE, Ha3HaueHue, CBONCTBA, 0COOEHHOCTU CTPYKTYPbI U TEXHOJIOTUH)

PacumdpoBats Mapky Metamnonpoaykuuu: T15K6 u gath ee xapakTepucTHKY (Ha3BaHUE,
Ha3Ha4yeHHE, CBOIICTBA, OCOOEHHOCTU CTPYKTYpPhl U TEXHOJIOTUHN)

OcHoBHBIE pa3HOBUIHOCTU HaHOMaTepHasioB. Pa3mepsl 3epeH (c1oeB, BKIIOUEHUH, TTOD)
XapakTepHble U1 HaHoMaTepraioB. OCOOEHHOCTH MEXaHUYECKUX CBOICTB HAaHOMAaTe-

pHAJIOB.

[TpropuTeTHbIE HAPABIEHUS PA3BUTUS HAHOTEXHOJIOTUU
. OCHOBHBIE XapaKTEPUCTUKU CTPYKTYpPbl HAHOIIOJIUMEPOB
. Mexanu3msl eopmanuy, 0COOEHHOCTH MEXaHUYECKUX CBOMCTB HAHOMATEpHaJoB. 3a-
BHUCUMOCTb TBEPAOCTH, MPEeia MPOYHOCTH U OTHOCUTENILHOTO Y/UIMHEHUS OT pa3Mepa
3epHa
Jlpenmy1iecTBO NOPOIIKOBBIX TEXHOIOTHI. BUIbI TOPOIIKOB, HCIIOJIB3YEMBIX AJIS TOJTY-
YEeHHs] HAHOMATEpUAJIOB, ONIEPALlMK TOPOIIKOBON TEXHOJIOTHH.

MeTo bl KOHCOMUIAIMH YIBTPAAUCIIEPCHBIX HAHOCTPYKTYP: CYTh U YCJIOBHSI peayin3a-
. CriocoObl yMEHbIIEHNs: HOPUCTOCTH HAHOMATEPUAJIOB.

.MeTo1bl HTHTEHCUBHOM MJIaCTUYECKOM ehopMaliiy KpyuYeHUEM IO BBICOKUM J1aBiie-
HUEM 1 PaBHOHAKAJIBHBIM YIJIOBBIM [TPECCOBAHUEM.

MeTo1bI KOHTPOJIUPYEMON KPUCTAIIIM3ALUHN U3 aMOPPHOTO COCTOSHUSA. TUIIBI oTyyae-
MBIX CTPYKTYp B 3aBUCUMOCTH OT YCJIOBHUH 3aKaJIKH U3 )KUJKOTO COCTOSIHUA: OHO- U
MHOTro¢a3Hoil, aMOp(PHO-KPUCTAIUTMUECKOH, aMOPPHOH.
®u3nyecKkue 1 XUMUYECKHE METO/IbI ITOTYYEHHS] HAHOCTPYKTYPHBIX IUIEHOK; TEXHOJIOTHH
HMOHHOT'O OCAXKIECHMSI U AJIEKTPOTYTOBOTO UCIIAPEHUSI MAarHETPOHHOT'O HAIIbUICHUSI.
BnusiHue pexrMOB TEXHOJIOTMYECKOT0 Ipoliecca Ha (ha30BbIi COCTaB, HapaMeTphl
HAJMOJIEKYJIIPHOU CTPYKTYpPbI U CBOMCTBA MOJMMEPHBIX HAHOKOMITO3UTOB.

Oco0EeHHOCTH TEXHOJIOTMH OTYUYECHHUS OIMMEPHBIX HAHOKOMITO3UTOB IIPU UCIIOJIb30Ba-
HUU 3HEPruu ynbTpa3BykoBsIx konedanuii (Y3K), cnocob Bosnelictus ¥Y3K Ha mpeccy-
emyto 3arotoBky [IKM.
bazoBble ciocoObl MOBEPXHOCTHOIO MOAU(DPUIIMPOBAHUS U YIIPOUHEHUS METAJUTMUECKUX
JeTalieH.

OcHoBHbIe 3G (DEKTHl pa3IMUHbIX MEXaHU3MOB MOAU(UKAIIMK MaTepualoB, odecreynBa-
IOLIUE MOBBIIIEHNE IIPOYHOCTH.

TepMoruiacTUYHbIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.
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3aganus 151 KOHTPOJIbHON padoThI

10 JUCLHMITIIMHE «MaTepI/IaJ'IOBeI[eHI/Ie»
(HaHMEHOBAaHHE UCIUILINHBI)

- OLICHKA «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CJIM CTYACHT BBINOJIHUI BCE
MPEeAIOKEHHBIC 3aaHUs U HE IOMYCTHII CYIIECTBEHHBIX OITMOOK;

- OLICHKA «XOpOILO» BBICTABIISIETCS CTYJIEHTY, €CJIM CTYJIEHT BBIIIOJIHHUI BCE
MpEeAJIOKEHHBIC 3aJaHIH, HO JOIMYCTHI 1-2 CyIIIeCTBEHHBIC OIMOKH,

- OILICHKA «YJIOBJIETBOPUTEIILHOY», €CJIM CTYJEHT HE BBIITOJIHUII MMOJHOCTHIO OTHO
3aJjaHue,

- OLICHKA «HEYJIOBJIETBOPUTEIILHO» €CIIA CTYJACHT HE BBIMOJIHUI MOJTHOCTHIO JBA
3aJ]aHUS.

Tema «Yrnepomucteie cranu u 4yryubi» (OIIK-7)

IIpumepsl 3ananuit
3AJJAHUE Ne 1

1.Hayeptute B Macmrade nuarpaMMy COCTOSIHUS YK€TI€30-YIJIEPOIUCTHIX CIIJIAaBOB HA CTaHAPT-
HOM OJaHKe, TOCTaBbTe OyKBEeHHBIC 0003HaueHus. Ha3zoBute (as3pl U CTPYKTYpHBIE COCTaBIISIO-
IMe B KOKI0M o0nacTu nuarpamMmsl ((has3sl 3aKII0OUNTE B KBAJPATHBIC CKOOKH )

2. B xakux npenenax usmeHsercst xumuueckuii cocras (%C) aycreHuTa pu NEpBUYHOMN KpUCTa-
nu3anui crasa ¢ 1,8 %C? Kak Ha3bIBaeTcs 3TOT CIJIaBa M KaKylo CTPYKTYpPY UMEET IPU KOMHAT-
HOM TeMIlepaType B COOTBETCTBUU C TUAarpaMMoOi xese30-yriepoa?

3. Hanumure cxeMy mpeBpaieHus ais craiu, coaepxamei 0,8 %C npu temneparype 727°C.
Vkaxurte xumnueckuit coctaB (%C) nns ¢a3, yuacTBYIOIIMX B 3TOM IpeBpaiieHuu. Yto npea-
CTaBIISAIOT COOOH 3TH (a3bl, KaKyl0 UMEIOT KPUCTAIUIMYECKYIO PEHIETKY U CBOicTBa?

4. Jlana cranb Mapku Y 10A. YkaxkuTe Kiiacc 3TOH cTalM MO KauecTBY (0OOBIYHOTO KayecTBa, Ka-
YEeCTBEHHAs, BBICOKOKAYECTBEHHAs), a TAKXKE CpeJlHee COJepkKaHUE YIIIepo/ia U CTPYKTYpy ITOH
CTaJIi IpU KOMHAaTHOW TEMIEpaType B COOTBETCTBUU C TUArPaMMOM KeJIe30-yTiaepo.

5. Mana cranbs Mapku bCTSkn. Ykaxute ee KauecTBO, YTO O3HAYarOT OYKBBI U IIU(PBI BXOAAIINE
B MapkupoBKy. 1o kakum mnokasarensiMm (XUM. COCTaB, MEXaHHUUECKHE CBOICTBA) MIPOU3BOJIUTCS
KOHTPOJIb 3TOW cTann?

3AJJAHUE Ne 2

1. Haueptute B Macirabe guarpaMMy COCTOSIHUS JKeJI€30 - YITIEPOAUCTHIX CIUIAaBOB HA CTaHAAPT-
HOM OJlaHKe, OCTaBbTe OyKBeHHbIE 0003HaueHus1. HazoBute (ha3bl U CTPYKTYpHBIE COCTABIISIO-
M€ B KQXI0M 001acTH quarpaMMsl ((a3bl 3aKITI0YUTE B KBAJAPATHBIE CKOOKH)

2. Kakue ¢a3bl BXxoasT B coctaB nepnurta? JlaiiTe XapakTepUCTHKY 3TUX (a3 U yKaKHUTE KOHIIEH-
TpalMIO B HUX YIJIepo/ia IpU KOMHAaTHOW TeMIeparype

3. CmnaB comepxut 5 %C. Onpenenure KoHueHTparuio yriaepona B (azax mpu 1000°C. Kak
Ha3bIBAETCSI 3TOT CIIIaB?

4. 1an uyryn mapku CY15. Yto o603HauaroT OyKBBI U HUGPHL, BXOAAIINE B MapKUpoBKY? Kakas
¢dopma rpaduta B 3TOM uyryHe?

5. Hana cranp mapku Y 10A. Ykaxurte Ki1acc 3T0Oi cTajv 1Mo KauyecTBY (0OBIYHOTO KayecTBa, Ka-
YECTBEHHAs1, BBICOKOKAYECTBEHHAs), a TAKXKE CPEIHEE COAECPKAHHUE YIIEPOAa U CTPYKTYpPY 3TON
CTaJIM PU KOMHATHOW TEMIIEpaType B COOTBETCTBHUH C JUATPAMMON KEJNEe30-yIIepos
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Oopa3ubl BonmpocoB u3 GoHIa TECTOBBIX 3aJaHUI

Tema: «Muxpoanaim3 craun» (OIK-7)

3amanue Ne 1

1. Yto Ha3bIBaeTCs CTPYKTYpOi Marepuana’?

a) IIEePOXOBATOCTh MOBEPXHOCTH; 0) BUIUMOE CTPOCHHUE; B) HAIMYUE TPEIIUH

2. Yo Takoe XJ1aJHOJIOMKOCTh?

a) YMEHBIICHUE TBEPIOCTH IPU HU3KUX TEMIIeparypax; 0) OXpymyruBaHUE MaTepralia Ipu
HU3KHUX TEMIIEpaTypax; B) MPOYHOCTh MaTepHalia P HU3KUX TeMIIepaTypax

3. Haubosee 6:1aronpusaTHbIM cOdYeTaHHEM (PU3UKO-MEXaHHUYECKUX CBOMCTB 00JIaIatoT

a) KpyITHO3EPHUCTHIC; 0) MEIKO3EPHUCTHIC; B) CBOWCTBA HE 3aBUCST OT BEJIMUYMHBI 3epHA

3amanue No 2

1. IIpu kakoM yBEIUYEHUH U3Yy4atOT MUKPOCTPYKTYpPY?

a) me"ee 100 pa3; 6) 6onee 50 pa3; B) HEBOOPY>KEHHBIM IT1a30M

2. Kakoit XuMHUYECKHI 3JIEMEHT BBI3bIBACT XJIATHOJIOMKOCTh ?

a) cepa; 6) dpocdop; B) yrieposn

3. YBenuyeHre HOMepa O3HA4YaeT Cielyrollee N3MEHEHNE BeTMUMHBI 3epHa
a) yBenuueHue; 0) yMEHbIIICHHUE; B) HE O3HAYACT

3aganue Ne 3

1. Ha kakom npunIune padoTtaeT MeTauiorpadguuecKkuii MUKpOCKOI ?

a) IPOXOJK/JICHNE CBETA Yepe3 MaTepHalr, 0) OTpaKeHHE CBETa MaTepHUalioOM; B) MOMJIOIICHHUE CBETa
MaTepHraioM

2. Kakoit XuMHYECKHI 3JIEMEHT BbI3bIBACT KPACHOJIOMKOCTh CTaIN?

a) yrepo; 0) cepa; B) dhocdop

3. CKoJIbKO HOMEPOB COACPIKUT IIKajIa OLICHKH BEJIMYMHBI 3€pHA CTAIN?

a)7;6)10;B) 5

3ananue Ne 4

1. Kak onpenenuts yBennyeHHe MUKpocKomna?

a) (yBenuueHue okyispa) — (yBeianueHue o0bekTuBa) =; 0) (YBeTUUECHUE OKYIsIpa) +
(yBennueHue o0beKTHBA) =; B) (yBEIMUEHUE OKYJIsipa) X (YBEJIMYEHHE OOBEKTUBA) =

2. Yr1o Takoe KpacHOJIOMKOCTb CTaJIN?

a) noteps npouyHocTH npu Harpese Boile 1000°C; 0) oxpynuuBanue npu Harpese Bbiie 1000°C;
B) IPOYHOCTH ITPH BBICOKUX TeMIepaTypax

3. Kak o1ieHMBalOT BEJIMYMHY 3€pHA CTaIU?

a) MyTeM TpaBJIEHUs! MUKpoLUTH(]a; 6) MyTeM CpaBHUBAHUS C ITAJIOHOM; B) IyTEM
OTpaXKaTeJILHOU CIIOCOOHOCTH

3ananue Ne 5

1. Yro o3Havaet 3anuce x507

a) yBenuuenue 6onee 50 pas; 0) yBenuuenue B 50 pas; B) yBenuueHnue meree 50 pa3

2. MoxHO 1 BU3yaJIbHO OOHAPYXHUTH Pocdop B cTanu?

a) 1a, npu coaepkanuu 6onee 1,2%; 0) na, npu coaep:xanuu Mmexnee 1,2%; B) HeT, IpH T10O0M
coJiepKaHUH

3. Kak BBIABJIAIOT rpaHMIIbl 3€pEH MeTasuia?

a) MMyTeM CPaBHEHUS C 3TAJOHOM; 0) IMyTeM TpaBJIeHUSI MUKPOLUIH(]A; B) METOIOM XUMUYECKOTO
aHanm3a

Tema: «Makpoanauau3 craamw» (OIIK-7)
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Samanue Ne 1
1. [TpuroroBrieHne MakpomuiMda BKIIOYACT OTICPAIUU:

a) Mex. oOpaboTka, nummdoBaHue, noaupoanue; 0) Mex. 06padoTka, nutrdoBaHuE, TPABJICHHE,

B) Mex. 00paboTKa, MOJIMpOBaHHE, TPABICHUE

2. B nedbopmupoBannom cruiaBe 3HaueHue KCU u & BoJ1b BOJNOKHA!
a) BBIIIE; 0) HIKE; B) OJTMHAKOBBI

3. Coenunenue cepedpa BXOAUT B COCTAB pEaKTUBA!

a) U1t try0okoro TpaeneHus; 06) baymana; B) ['eitHa

3ananue Ne 2

1. Ilpu oxnaxqeHun ciuTKa o0pa3yeTcs 30Ha KpPYIHbIX OPUEHTHPOBAHHBIX 3€pEH:

a) mpu OBICTPOM OXJIAXKJICHUH; 0) IPY HANIPABICHHOM OTBOJIE TEILIa; B) MPU MEIJICHHOM
OXJIQXKICHUH

2. Hannuune Ha MOBEPXHOCTH M3JI0Ma Y4acTKOB C OJIeCTALIEN U IEpPOXOBAaTON TOBEPXHOCTHIO
XapaKTepHO JJIS:

a) KpUCTAJUIMYECKOTO U3JI0Ma; 0) BOJIOKHUCTOIO U3JI0MA; B) YCTAJIOCTHOIO U3JIOMa

3. HarpeB ucnosb3yoT B Iporecce:

a) IyOOKOTO TpaBlieHUs; 0) TpaBJIeHHE peakTUBOM baymaHa; B) TpaBiieHHE peakTuBoM I eliHa;

3ananue Ne 3

1. JIeHApUTHOM JIMKBUJAIIMCH HA3bIBACTCS:

a) HEOTHOPOTHOCTh XUMHUYECKOTO COCTaBa B 00bEME OTHOTO 3€pHA; 0) OTHOPOTHOCTH
XHUMHYECKOTO COCTaBa B 00bEME OJIHOTO 3€PHA; B) HEOJHOPOIAHOCTh XUMUYECKOTO COCTaBa B
o0beMe CIuTKa

2. B neopMupoBaHHOM CIUTaBE 3HAUYCHHUE Gy BJIOJIb BOJIOKOH IO CPABHEHUIO C MOTIEPCYHBIM
HaTPaBICHUEM:

a) BBIIIE; 0) HIKE; B) OTMHAKOBBI

3. B u3ome nposiBiIsieTCst 30Ha J10JI0Ma:

a) B KPUCTAJUIMYECKOM; 0) B BOJIOKHHCTOM; B) B YCTaJOCTHOM

3amanmne Ne 4

1. JImkBumanmeit Ha3bIBacTC:

a) OIHOPOJIHOCTh XUMHUYECKOTO COCTaBa; 0) HEOMHOPOIHOCTh XUMUYECKOTO COCTaBa; B)
HEOJIHOPOAHOCTh MEXaHUYECKUX CBOWMCTB

2. Cepa HaXOOUTCS B CTall B BUJIE

a) MnS; 6) MnSOy; B) H2S

3. @pakrorpadueil Ha3pIBAIOT U3yUCHUE!

a) u3J0Ma JieTaiu; 0) Makpouutrda; B) 1eI0n JeTaan

3amganue Ne 5

1. JIerxonnaBkue MPUMECH KOHLIEHTPUPYIOTCS B:

a) TIIaBHBIX OCSX JICHIPHUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEXIAY 3€pHAMH MeTalia
2. Kpucrannmdeckuii U3J10M CILIaBa CBUAETEILCTBYET O:

a) XpyIIKOM pa3pyIlIeHuu; 0) BI3KOM pa3pylIeHUY;

3. Ilpenen mpoOYHOCTH CIIJIaBa MPH PacTHKEHUU 0003HAYAIOT:

a) of}; 0) 9; B) KCU

Tema: «Yraepoauctbie craam» (OIK-7)
buiter Ne 1
1. Yro npexacrasisier coO0i ayCTeHUT?
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a) TBepABIN pacTBOp yriaeposa B Fe y; 6) TBepablil pacTBop yrieposa B Fe o; B) XuMuaeckoe co-
eIMHCHHE

2. YKaxxuTe UHTEPBAJ [0 COACPKAHUIO YIIIepoJia B CTANIAX

a) 0— 0,8 %; 6) 0,03 — 2,14 %; B) 0,8 — 2,14 %

3. K kakoMy KJ1acCcy 1o Ka4eCTBY OTHOCUTCA cTajib 607

a) 0OBIYHOTO KauecTBa; 0) Ka4eCTBEHHAS; B) BHICOKOKAUYECTBEHHAS

buner Ne 2

1. Kakyto KpUCTaUIMYECKYIO PEIIETKY UMEET Kee30 — o

a) I'lIK; 6) OLIK; B) pomOo3iprdeckast

2. YTo mpOoUCXOIUT MPU HArpeBe B TOUKE S?

a)® - A;0)I[1—-A;B)A— 11

3. Kakue cBoicTBa cTamu 0OBIYHOTO Ka4eCTBA TapaHTUPYET rpymma A?

a) XUMUYECKHI cOCTaB; 0) MEXaHUYECKUE CBOWCTBA; B) MEXaHUYCCKUE M XUMHYECKHIA COCTAB

buner Ne 3

1. Kakyro KpUCTAITIMYECKYIO PEIIETKY UMEET Kene30 — Y7

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

2. YTo mpoUCXOIUT MPU OXJIKIACHUU B TOUKE S?

a)®—->A;00)A—-1ILB)II— A

3. YUto o3HayaroT uudpel B Mapke ctanu Y 12?

a) IOPSIKOBBI HOMEP; 0) CoZIepIKaHUE yTIepoaa B COTHIX %; B) COJIepKaHUe yTiIepoia B IECATHIX
%

bunet Ne 4

1. KakoBa MakcuMasnbHasi paCTBOPUMOCTbH YTIIEpPOJia B AyCTCHUTE?

a) 0,8 %; 6) 2,14 %;B) 1,2 %

2. Kakas ¢a3a BeIIeISCTCS B IO3BTEKTOUTHBIX CTAJISX ITPU BTOPUIHON KPUCTATUTA3AIAN?

a) A; 0) L; B) @

3. Yro o3Hayatot udpel B Mapke ctaiu 457

a) IOPSZIKOBBIM HOMED; 0) coaepKaHue yriaepoaa B COTHIX %; B) coliep:KaHue yriiepoa B IeCATHIX
%

buiter Ne 5

1. KakoBa MakcumalbHasi pacTBOPUMOCTD yriiepoaa B heppute?

a) 0,8 %; 6) 0,008 %; B) 0,03 %

2. Kakas ¢asza BbiaesnsieTcs npyu BTOPUYHON KPUCTAJUIM3AMK JOIBTEKTOUTHBIX CTaJICH?

a) ;6) A; B) I1

3. Uto o3HauatoT uugpsl B Mapke ctanu BCt3kn?

a) cofiepKaHue yriepona B COThIX %; 0) cofiepkaHue yIiepoaa B 1eCIThIX %; B) MTOPSAKOBBIN
HOMED

Tema: «JlerupoBannsie ctaan» (OIIK-7)

3ananue Ne 1

1. Kakue nerupyrormiue 31eMEeHTHI OTHOCATCS K KapOua000pa3yrommm?

a) W, V; 0) Al, Cr; B) Cu, Ni

2. K xakomy KJ1accy Mo CTpYKType oTHocuTcs ctaib 12X17?

a) K peppuUTHOMY; 0) K ayCTEHUTHOMY; B) K MIEPIIUTHOMY

3. Pacumupyiite xummaeckuii coctas cranu 12X18H9

a)0,12% C+1,8%Cr+0,9%Ni; 6)0,12% C+ 18 % Cr+9 % Ni; B) 1,2 %C + 18 % Cr + 9 % Ni
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3ananue Ne 2

1. Kakue aneMeHThI pacImpsroT y-001acThb?

a) Cr, W; 6) Ni, Mn; B) Mo, Ti

2. Pacumdpyiite xumudeckuii cocta craym 12X18H9?

a)0,12% C+1,8%Cr+0,9%Ni;6)0,12% C+18% Cr+9 % Ni;B) 1,L2% C+ 18 % Cr +
9 % N1

3. Kakue nerupyromue 3JeMeHThl OTHOCATCS K HeKapOu1000pa3yonmm?

a) Cr, W; 6) Ni, Cu; B) Mo, Ti

3ananue Ne 3

1. K kakoMy KJj1accy 1o CTpyKType OTHOCUTCA ctanb 12X17?

a) K heppuTHOMY; 0) K ayCTECHUTHOMY; B) K IICPIIUTHOMY

2. KakoBo conepskanue yriepoaa B ctanu ['aaduasaa 1101137172

a)13% Mn+0,12%C;6)13% Mn+1,1 % C;B) 13% Mn+ 11 % C
3. Kakue nerupytoiue 3J€MEeHTbI OTHOCSTCS K KapOua000pasyromum?
a) W, V; 6) Al, Cr; B) Cu, Si

3aganue Ne 4

1. Kakas cranb noasepxeHa oTiyckHoil xpynkoctu Il pona?

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

2. KakoBo conepkanue maprania B cranu ['andunpaa?

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

3. Kak BinusitoT O0JIBIIMHCTBO JIETUPYIOLIUX IEMEHTOB Ha COJEpKaHUE yIvIepo/ia B epiauTe?
a) MOBBIMIAIOT COAEepkKaHKUE yriepoaa; 0) MOHWKAIOT KOJIMYECTBO YIJIEpO/a; B) HE BIHUSIET

3ananue Ne 5

1. K kakomy kjaccy mo cTpykrype oTHocutcs ctanb 110I13J1?

a) K (heppuTHOMY; 0) K ayCTECHUTHOMY; B) K IIEPIIUTHOMY

2. KakoBa KOHIIEHTpaIus yIriepoaa B MapTeHCUTHO-CTAPEIOIINX CTAIISX ?
a) < 0,03 %; 6) > 0,03 %; B) 0 %

3. Onpenenure xuMudeckuit cocras ctainu 40P

a) 0,4 % C+0,002%B;6)0,4%B+1%C;B)04%C+1%B

Tema: «Hyryusi» (OIIK-7)

Samganue Ne 1

1. Kakue uyyryHsl Ha3bIBatoT OenbMu?

a) B kotopbix Cobir. = Ccs3. + CcBo0.; 6) B koTopsix Cobm1. = CcBa3.;B) B KoTopbix Cobr. =
CcBo0.

2. Kakyro KpucTaluIM4eCKy 0 PEeIeTKy nuMeeT rpadgut?

a) KyOn4ecKyto 00beMHOLIEHTPUPOBAHHYIO; 0) KyOMUeCKyI0 IpaHelEHTPUPOBAHHYIO; B)
reKCcaroHaJIbHYIO

3. Kakyto CTpyKTypy METaJIN4e€CKOW OCHOBBI UMEET CEphIii UyT'yH, €CIH

Cceas. = 0,8 %?

a) heppuTHYIO; 0) IEPIUTHYIO; B) (PeppUTO-TIEPIUTHYIO

3amanue Ne 2
1. Yrto mpencrasisier coboit eaedyput?
a) xummrueckoe coennHeHue Fe u C; 0) mexanndeckyro cmech A u L{; B) Mexanndeckyto cmech O
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u L

2. Kakas gopma rpadura xapakrepHa IJisi CephIX UyTyHOB?

a) XJIOTIbEBU IHAS; 0) TUTACTUHYATAS; B) IIIAPOBHIHAS

3. Kak nosty4aroT KOBKUI 4yryH?

a) OT)KUTOM CEpOro 4yryHa; 0) OTXKUTOM 0es1oro uyryHa?; B) MOTU(PHUITIPOBAHHEM

3amanue Ne 3

1. B uéM CcylHOCTb 3BTEKTHUECKOTO MPEBpAICHUS ?

a) [A0,8] — II [@0,03 + 116,67]; 6) [x.p.4,3] — JI [A2,14 + 116,67]; B) [k.p.2,14] — JI[A0,8 +
116,67]

2. Kakue uyryHbl Ha3bIBatOT TpaUTH3NPOBAHHBIMHU ?

a) B koTopbix Cobmr. = Ccs3.; 6) B kotopbix Cobir. = Cessz. + Cco0.;B) B KOTOpbIX CCBs3. =
CcBo0.

3. Kakyto CTpyKTypy UMeEeT OJI0OBUHYATHIN YyTyH?

a) [T+ LI + JI*; 6) [T + I'p; B) [T+ I'p + JI*

3ananue Ne 4

1. Kakue pusuko-mMexaHu4ecKkue CBOCTBa UMEET JieaeOypuT?

a) HB = 1000 MI1Ia; 6 = 10%; 6) HB = 4000 MIIa; 6 = 0%; 8) HB = 4000 MIla; 6 = 10%
2. YeM 3aBepiraeTcs MepBUYHAS KPUCTAIUIU3ALNS OCNIbIX YyTYHOB?

a) OBTEKTUYECKUM IPEBpaIleHUEM; 0) IBTEKTOUHBIM IIpEBpaLlieHHEM; B) BbiaeneHuem L1
3. CKOIIbKO CBSI3aHHOTO YIIEpO/ia B CEPOM UyTYHE cO CTPYKTypor @ + [p?

a) < 0,03%; 6) 0,6%; B) 0,8%

3aganue Ne 5

1. Kakyto cTpykTypy umeeT jieieOypuT npeBpaieHHbIH?

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

2. Kakue cBoicTBa UyTryHOB ONpeesstoTcs popMoii TpauTOBBIX BKIIOUEHH?

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

3. Ilpu kakoil Temriepatrype IpOBOJAT OTHKUT U1 MTOTyUYEHHUsI IEPIUTHOIO KOBKOTO YyryHa?
a) 750°C; 6) 850°C; B) 950°C

Tema: «Komno3uiuonnsie matepuans» (OIK-7)

3aganue Nel

1. Inamerp Hanonuurenss KM He npeBsiiaer

a) 10 mxm; 0) 100MkMm; B) 1MM

2. Kakumu crienualibHbIMU CBOMCTBaMHU 00J1a/1at0T AucnepcHoynpouHeHHble KM Ha
METAJNINYECKON OCHOBE?

a) N3HOCOCTOMKOCTBIO; 0) BEICOKOH MPOYHOCTHIO; B) KAPOIPOUHOCTHIO

3. VI3 TBepbIX CIUIABOB M3TOTABINBAIOT

a) JIeTajal aHTU(PPUKIIMOHHOTO Ha3HaYeHUs; 0) AeTanu GPUKIIMOHHOTO Ha3HAUYEHUS; B)
MeTa1000padaTbIBalONINil HHCTPYMEHT

3amanue No2

1. Kakue BeniecTBa 00BIYHO UCIIONIB3YIOT B KauecTBe MaTpuiisl KM?

a) MpoYHbIE; 0) IUIACTUYHBIE; B) )KECTKHE

2. Pabouas Temneparypa CUTaJUIOB IOCTUTAET

a) 800°C; 6) 1000°C; B)1200°C

3. Ilpu kaxoit jyuHe nuckperHoro BojgokHa KM Ha ero ocHOBE MMeeT MPOYHOCTb, OJIM3KYIO K
npouHoctd KM ¢ HenpepbIBHBIM BOJIOKHOM?
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a) li=lkp; 6) li>2Ikp; B) 1i>51kp

3amanue Ne3

1. Kakue BelecTBa UCMONb3YIOT B KAU€CTBE HAIOJHUTENA?

a) IPOYHbIe; 0) MIACTUYHBIC; B) BI3KUE

2. Kakyro MaTpuIly UMEIOT CUTAIUIBI?

a) METAJUNIMYECKYI0; 0) CTEKIITHHYIO; B) YIVIEPOAHYIO

3. Yto Takoe lkp?

a) MUHUMAaJbHas IJIMHA TUCKPETHOTO BOJIOKHA, IPH KOTOPOH MaKCHUMalIbHOE 3HAYECHUE €T0
HANPSOKEHUS PaBHO HAMPSHKCHUIO B HETIPEPHIBHOM BOJIOKHE; O )MaKCUMaJIbHAS JJIMHA
JUCKPETHOTO BOJIOKHA, ITPH KOTOPOH MakCHUMaJlbHOE 3HAYCHHE €r0 HAPSKEHHs PaBHO
HaNpsHKEHUIO B HEIIPEPHIBHOM BOJIOKHE; B) JUTMHA IUCKPETHOTO BOJIOKHA, TIPH KOTOPOM
MaKCHUMaJIbHOE 3HaY€HUE ero HaMPsHKEHUSI PABHO HANPSHKEHUIO B HEMPEPHIBHOM BOJIOKHE

3aganue Ned

1. Yro aBnsiercs HecymuM 31nemMeHToM B KM ¢ 3epHUCTBIM HanoJaHUTEIeM?

a) Marpuiia; 0) HaANOJHUTENb; B) MaTPUIIA U HAITOJIHUTEIb

2. Kakumu crieninaibHBIMA CBOMCTBAMH 00TaIal0T CUTAILIBI?

a) MarHUTHBIMHU;, 0) TEPMOCTOMKOCTHIO; B) TEMIOCTOHKOCTHIO

3. Yto o0ycnoBiieHa BbICOKask IPOUHOCTh HUTEBUIHBIX KPUCTAILIIOB?

a) BBICOKOH TUIOTHOCTHIO JIe(PeKTOB; 0) MaJIOi MIIOTHOCTHIO Ne(EKTOB; B) MAJIbIM pa3MepOM
3epHa

3ananue Ne5

1. Kak BnusieT Ha CBOMCTBA 3€pHUCTOTO HATIOJIHUTENS €T0 U3MeIbdeHne?

a) YBEITMYMBAET MTPOYHOCTH;0) YMEHBIIAET MIPOYHOCTh; B) HE BIUSIET

2. Kakoil MakcuManbHBIN TIEpernaj] TeMIIEPaTyp BbIACP)KUBAIOT CUTAIIIBI?

a) 1o 500°C; 6) no 1000°C; B) no 1500°C

3. OcHoBHolt HenocTatok KM ¢ 0gHO- ¥ IByMEpHBIM aIMUPOBAHUEM

a) BBICOKAsI XPYNKOCTh; 0) HU3Kas yAeJIbHAs POYHOCTD; B) HU3Kas MEKCII0€Basi MPOYHOCTH

Ilepeuenn JadopaTopubix pador (OIK-7)

Ne Kon-Bo
HaumenoBanue Ocnaienue
/o 9acoB

1 Makpoananus PeakTus I'eiina, abpa3uBHas Oymara, o0pa3ibl CBapHbIX 1

CTaJIeH coeluHeHuH, puapTpoBagbHas Oymara
Mukpoananus .

2 oAty Muxkpockon MUM-7, o6pa3iibl cTaneil 1 4yryHoB 1
cTayien

3 VYrnepoauctsie Tsepnomep Poxsemia TP 5006, 06pa3iibl yriepoancThix 1
cTajau CTaJIeH

Muxkpockon MUM-7, 06pa3iisl rpaduTH3NPOBAHHBIX
4 UyryHbI 1
9YI'YHOB

5 JlerupoBanHbIe Muxkpockonn MUM-7, oOpasiibl JeTMPOBAHHBIX CTaJIeH 1
cTaju

6 WNuctpymenTanbubie | Mukpockon MMM-7, 06pa3iibl HHCTpYMEHTAJIbHBIX MaTe- 1

MaTepuabl puajioB
KomMmno3unmonssie
7 OO0pa31bl KOMIIO3UIIMOHHBIX MaTEPHAIOB 2
MaTepuabl

7. Y4eOHO-MeTOoAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHUILINHBI.
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a) OcHoenas numepamypa:
MarepuanoBenenue. Y4eOHUK s CTyA. BeICHIL. yueO. 3aBeaenuii / . M. Bonkos, B. M.
3yeB — M. : uznarennbctBo Akagemus, 2011, 400 c.

0) [lononnumenvHas iumepamypa:

1. MatepuanoBenenue. Y4ueOHuk s By3oB / mox penakmnueii b. H. Apzamacosa, I'. I'. My-
xuHa / ApzamacoB b. H., Makaposa B. ., Myxun I'. I". u 1p. — M. : uznparensctBo MI'TY um.
H. 2. baymana, 2001, 648 c.

2. Teopus crutaBoB. Metoaudeckue ykazanus / mox pemakiueii I'. M. Bonkoa — MI'TY
«MAMM», 2005.

3. Tepmuueckas 00paboTka craneit. Meroguueckue ykazanus / mon pemakiueii I'. M. Boa-
koBa — MI'TY «MAMM», 2008.

4. MammHOCTpOUTENIbHBIE MaTepHralibl. MeToaudeckue yka3anus / moa pegakuuei I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Bei6op crimaBoB. MeToauueckoe mocobue / moxa pegakuueit I'. M. BonkoBa — M.: MI'TY
«MAMM», 2009.

6.06vemuvie Hanomamepuanvl. Yueonoe nocooue / I. M. Boakos — M.: KHOPYC, 2011,

168 c.

B) IPOrpaMMHOe o0ecriedeHre U HHTEPHET-PeCcypchbl:

[Tose3Hple yueOHO-METOUYECKIE U HH(DOPMAIIMOHHBIC MaTepUaIbl IPEICTABICHBI Ha Cali-

Tax:

http://mospolytech.ru/index.php?id=308

http://materiall.ru/

http://supermetalloved.narod.ru/I2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip

8. MaTepI/IaJILHO'TeXHI/I‘leCKOC odecneueHue AUCHHUIIJIMHBI

Howmep O6opynoBanue
ayJIMTOPUHU

1313 Tsepaomep Poxsenna TP 5006 (1mrt.)
IIpoekrop + 3xpan
Muxkpockorn MUM-7 (9 mir.)

1307 Onextporneys (Habeprepm 1280°) — 1 mir.

Onekrponeds (Cron 1100°) — 2 mr.

Onexrponeus ([TK-PK-10/12 1280°) —1 .

Teepnomep «bpunemns» Th5004 — 2 .

Teepaomep Poksemna TP 5006 — 1 .

[Teus mydensuas [IM-10 — 2 mT.

[MonupoBaneHbIil cTanok StruersTegraPol- 11 - 1 mir.

Ortpe3Hoii ctanok StruersLaboton — 3 -1 mir.

YcTaHOBKA 1Sl TOPIIEBOW 3aKaJIKH

VYcraHoBka st anekTporpasienus Struers Lectro Pol -5. (1 mr.)
OtpesHoii ctanok (1 mT.)

YcTaHoBKa /1715 3anpeccoBKU 00pa3noB (1 mT.)

BoasT™erp — 4 mr.

®dotoanexkrpuueckuit koaopumerp KF-77

[THeBMaTHUeCKH ITH(OBATHHO-TIONIUPOBATBHBIN cTaHOK P-20FS-1-R5
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https://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=c6f265&url=http%3A%2F%2Fmospolytech.ru%2Findex.php%3Fid%3D308&msgid=14927738140000000903;0,1&x-email=mami-davidenko%40mail.ru
http://materiall.ru/
http://supermetalloved.narod.ru/l2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip

9. MeToanyeckue peKOMeHIAMH J1JIsl CAMOCTOSITE/IbHOI PadoThI CTY/IEHTOB

CamocrosTenbHas padoTa sIBISETCS OHUM M3 BUJOB yueOHbIX 3aHATHH. Llens camocTos-
TEJIbHOM pabOTHl — MPAKTUYECKOE YCBOCHUE CTYACHTAMH BOIIPOCOB METPOJIOTHH, CTAHIaPTU3AIIIH
U cepTU(UKaLNKU, pacCMaTPUBAEMbIX B IIPOLIECCE U3YyUEHUS TUCLIUILIMHBL.

AynuTopHas caMOCTOsITeTIbHas paboTa MO JUCHUIUIMHE BBIMONHSAETCS Ha YYeOHBIX 3aHs-
TUAX 10/ HEIIOCPEACTBEHHBIM PYKOBOACTBOM IIPEIOAABATENA U 10 €r0 3aJaHUK0.

BHreayauTopHas caMocTosATeNIbHAs Pab0OTa BBIIOIHAETCS CTYAECHTOM I10 33JaHUI0 NIPETojia-
BaTells, HO 0€3 ero HemoCPEICTBEHHOTO Y4acTHsI

33[[3‘11/[ CaMOCTOSITEIbHOI paGOTLI CTYACHTA:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOM paboThI;

- OCBOGHHUE COJICpKAHUS TUCLHUTLIUHBI;

- yrayOseHue coiep kKaHus U OCO3HaHKWE OCHOBHBIX MOHATUN AUCHIUITIINHBL;

- HCTIOJIH30BAHKE MaTepualia, COOPAHHOTO U MOJIYYEHHOTO B XOJI€ CAMOCTOSTEIILHBIX 3aHsI-
TU# A5 3¢ HEeKTUBHON MOATOTOBKHU K IK3aMEHY .

Bujbl BHeayIUTOPHOIT caMOCTOATEIbHOI padoThI:
- CaMOCTOSITEIbHOE U3YUYE€HUE OTJEIIbHBIX TEM AUCLUIIINHBL;

- IOAI'OTOBKA K JICKIIMOHHBIM 3aHATUAM,

- IOJITOTOBKA K JJa00paTOpHBIM padoTaM;

- BBITIOJIHCHUE JOMAITHUX 3aHaHHﬁ I10 3aKpPCIJICHUIO TEM;

- BBIMOJIHEHUE JJOMAIIHUX 3aJJaHUI [0 PELICHUIO TUIIMYHBIX 3a]1a4 U YIPaKHEHUH;

- cocTaBiieHUE U 0POPMIICHHE JOKIAI0B U peepaToB 1Mo OTAETHHBIM TeMaM MPOrPaMMBbI;

- Hay4YHO-HccleloBaTenbckast paboTa CTyA€HTOB;

- Y4aCTHuC B TCMAaTUYCCKUX OUCKYCCHAX, OJIMMIINAaax.

JUis BBIIOSTHEHMS J1I000r0 BUA CaMOCTOSATENIbHOW paboThl HEOOXOMMO IPOMTH cleayto-
IIH1€ ITarbl:

- OTIpeJIeNIeHUe 1IETH CaMOCTOATENbHOM paboThI;

- KOHKpEeTHU3allus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIIbHON paboTe;

- BBIOOp a/IeKBaTHOTO croco0a eHCTBHS, BEAYILEro K PELICHUIO 3a/jauy;

- MJJAHUPOBaHUE PabOTHI (CAaMOCTOATEIBLHON WIJIM C TIOMOIIBIO MperoiaBaTesis) HajJ 3aja-
HHEM;,

- OCYILIECTBJICHHE B IPOLIECCE BIMOJIHEHUS CAMOCTOATENBHOM paboThl CAMOKOHTPOJIS (Tpo-
MEXYTOUYHOTO U KOHEYHOI'0) pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIIIOJHEHUS pabOThI;

- pepnexcus;

- Ipe3eHTaIus paboThI.

Bomnpochl, BBIHOCMMBIE Ha CaMOCTOSITEbHYIO padoty (OITK-7)

- KoHCTpyKumoHHas IpOYHOCTh U METOJIbI €€ OLIEHKHU

- AmopdHble MeTaIlIbI

- - JluarpaMma COCTOSIHUSA *kejle30-Tpadur.

- JlerupoBanHnble uyryHsl. Texuuueckue TpeboBanus 1 uyryHoB o ['OCT.
- OcraTouHble HANPSHKEHMS, UX BIMSHHUE HA YCTAIOCTHYIO POYHOCT.

- TepmokuneTnueckue guarpaMMbl IPEBPALLECHHS AyCTEHUTA.

- Crapenue craiu.

- CruiaBbl C 3aIaHHBIMH YIIPYTUMH CBOMCTBaMH.

- CnaBbl C aHOMAJIBHBIM TEIUIOBBIM PACIIMPEHHUEM.

- TexHuueckass KepaMHKa. BinsHHME BOJIOKHHMCTBIX HAIIOJHUTEIEH HA TEPMOIPOYHOCTH
KEpaMHUKHU.

- ABTOoMOOMIBHBIE cTekIa. CTEKIOKPUCTAIIIMUECKIE MaTepHallbl (CUTAJLIIBI).
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- @OyHKIMOHAIBHBIC HAHOMaTepHaslbl. HaHoMaTepuaibl cemeiicTBa QysuiepeHoB.
- MexaHu3anus ¥ aBTOMATH3AIIHSI POLIECCOB TEPMUIECKON 00pabOTKU, MEPHI 10 OXpaHe Tpyaa
B TEPMUYECKUX ILI€XaX.

10 MeToauuyecKkue PECKOMEHIAUHU JJIA IIpenoaaBaTe s

OcHOBHOE BHUMaHUE NpU U3YUYEHUN JUCHMILINHBI «MarepuanoBeeHue» cienyer yaensiTh
M3YUYEHHUIO COCTaBa, CTPYKTYPhl U CBOWCTB COBPEMEHHBIX METAIUIMYECKUX M HEMETAINIMYECKUX
MaTepHajoB; OCBOCHUIO OCHOB TEPMHUYECKON, XMMUKO-TEPMHUYECKON U TEPMOMEXAaHHMUECKOU 00-
paboOTKH, METO/I0B CTaHJIAPTHBIX UCHBITAHUH [0 OMPEENICHUI0 (PU3UKO-MEXaHNUYECKUX CBOWCTB
Y TEXHOJIOTMUYECKUX IT0OKA3aTeJIEH UCII0Ib3YEMbIX MATEPUAIOB U TOTOBBIX U3/IEIUM.

Teopernueckoe M3y4eHHE OCHOBHBIX BOIPOCOB PA3AEIOB AUCLUIUIMHBI JOJHKHO 3aBEp-
MIATHCS MPAKTHYECKOH paboTOM.

Jls akTUBH3aIMK y4eOHOTO Mpoliecca MPU U3yUYeHUH TUCHUIUIUHBI () ()EKTUBHO TPUMEHE-
HUE TPE3CHTAIUH 110 Pa3IMYHBIM TEMaM JISKIIHIA U JIA00PATOPHBIX padoT.

Jlns mpoBeieHus 3aHATUH MO AUCLIUITIUHE UCIIONB3YIOTCS CPEeICTBAa O0yUCHHUS:

- yueOHUKH, HHPOPMALMOHHBIE pecypchl MHTepHeTa;

- CIIPaBOYHbIE MAaTE€pUaIbl U HOPMATUBHO-TEXHUYECKAS TOKYMEHTALIMS;

- METOJIMYECKUE YKa3aHU JIJISl BBIIOJIHEHUS Ja0OPAaTOPHBIX paldoT.
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CTpyKTypa u coep:kaHMe IUCHUILTHHBI «MaTepuajioBeieHne»
1o HanpasJjeHu1o noaroroBku15.03.01 «MamuHocTpOECHUE)
1o npo¢usro noaAroToBKu «Bbicokod(PphekTHBHBIE TEXHOJIOTHYECKHE TIPo1ecchl 1 000Py/10BaAHM E»

Ilpunooicenue 3

Paznen

CemecTtp

Henensa ceMECTpa

Buner yueOHo paboThl, BKITIOUYas
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1.1 dPusunko-mexaHmyecKkHe CBOICTBA
MartepuasioB. Cmpoenue mamepuanos.
Ocnoséuble  nousmus 0  CBOUCMEAX
Mamepuanos. Amomno-
KpUCMaiiuiecKkoe cmpoenue Memaiios,
usomponus, AHU30MPONUs,
keazuuzomponus. Ilymu  nosviuenus
npounocmu memannos. Kpucmannuzayus
Memaios nepeudHas U 6MopPUYHasl.
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1.2 Teopus cnaaBoB. [lonamus o
CN1asax. Teepovie pacmeopbi,
Mexanuueckue — CMecu, — XUMUYECKUe
coedunenus. Juacpamma  cocmosiHus
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aHcene3o-yemeHmuni. XapaKmepucmuKu

KOMNOHEHMO8. CmpykmypHbie
cocmasnawue u @Gasvl Ha ouazpamme
Jcene30-yemMeHmun. Knaccugpurayus

cmaneill no cnocoby npou3so0cmad,
HazHavenuro u xawecmsy. Mapkupoexa
yenepooucmulx  cmaneu. Yyeymwol ¢
epagumom, nonosunuamele u Oenvie.
Cmpykmypa, ceolicmaa, obnacmu
NpUMEHeHUus U  Memoobl  NOAYYeHUs
cepulx, KOBKUX U  BbICOKONPOUHBIX
yy2ynos. Mapkuposka 4y2yHos.

1.3 Jlabopamophas paboma | 3 2

«MaxkpOoCTpyKTYpHBIA aHaIU3 »

1.4 Jlabopamophas paboma | 3 4

«MUKpPOCTPYKTYPHBIN aHAIHM3 CTAJIN)

1.5 Jlabopamopnas paboma | 3 6

«YTIIepOAUCTHIE CTATHNY»

1.6 Jlabopamopnas paboma «Yyryuery | 3 8

1.7 KonTponbHas pabora | 3 9

«YTIepoauCThIe CTAIU U YYTYHBD»

1.8 BiusiHue J1erupyouux 3JeMeHToB | 3 10 18

HAa CTPYKTYPyY H CBOiCTBa CTaJeil.
Dasvi, obpazyemvle necupyromyuMu die-
MeHmamu 8 cmanax. Bnusnue necupyro-
WUX 21eMeHmOo8 HA NOIUMOPPUIM dice-
nie3a, Ha ceolicmea eppuma u aycme-
Huma. OcobenHocmu mepmuieckou 00-
pabomku necuposanuvix cmaneu. Knac-
cugurayus, Mapkuposka, oeghekmol Jie-
2UPOBAHHBIX cImael.
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1.9 Jlabopamopnas paboma «Jlecuposat-
Hble CIanuy

11

1.10 MHcTpyMeHTA/IbHBbIE MAaTEPHAJIBI.
Tseepovlie nopowikosvie cniagvl  0as
pedicyweco uncmpymenma. Kepamuxa.
Csepxmeepovie mamepuanwl.
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1.11 Jlabopamopnas paboma
«Hucmpymenmanvuvie mamepuanoly

13

1.12 Ilonumepot

Obwasa xapakmepucmuxa noJIUMEPOS.
Knaccugpuxayus, cocmas, cmpoenue, oc-
HOBHblEe NPUHYUNBI NPOU3BOOCMBA NOJU-
Mepos, ux Mmexawuueckue, pusuyeckue,
Xumuueckue ceovicmea. Tepmoniacmuu-
Hble U MepMOpeaKmusHvle NaACmMMAaccyi.
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1.13 KoMno3uuuoHHbIE MATEPHAJIBI.
Knaccugpurayus KOMNO3UYUOHHBIX
Mamepuanos. Komnosumuwi c
MEMAJIUYeCcKoll mMampuyetl.
Jlucnepcnoynpounennule
KOMNO3UYUOHHbLE
Bonoxnucmeule

mMamepuansi.
KOMNO3UYUOHHbIE
mMamepuasi. Ilopowxogvle
KOMNO3UYUOHHbIE mMamepuansl
(kepmemst). Komnozumer ¢ noaumeprou
mampuyeu. Komnosumel ¢ kepamuieckou
u cmexkisaHuou mampuyeu. Ilpumenenue
KOMHO3UYUOHHBIX mMamepuanos 8
aemomoduLeCmpoeHuuU.
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1.14 Jlabopamopnast paboma
«Komnosuyuonuvie mamepuansiy

16
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1.15 Hanomamepuaonei.
Knaccugpuxayus, ocobennocmu ceoticma.
OcHosHbie memoobl noayuenusi. Memoowi
KOHCOMUOAYUU HAHOYACMUY 8 00beMHble
mamepuanvl.  Memoovl  nomyyenus
00beMHbIX u NJIeHOYHbIX
HAHOMAmMepuaios. Obvemmvie
mMamepuanvl ¢ HaHo0o0basKamu
Ipumenenue HAHOMAMepuanlos 8
MAWUHOCMPOEHUU
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CDopMa aTTCCTallu

Bcero yacoB nmo gucuuniinge
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