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1. Ileau ocBOeHUSI AUCUUINIMHBI.
K ocHOBHBIM 1eIsIM OCBOEHUS JUCIHUIUIMHBI «MaTepuanoBeieHue» CaeayeT OTHECTH:

- IOATOTOBKA CTY/IEHTA K JAESITEIbHOCTH B COOTBETCTBUU C KBATU(UKALNOHHON XapaKTePUCTUKON O
HaIpaBJICHUIO;
- TIO3HAHUE MPUPOJBI U CBOWCTB MaTEPUANIOB, a TAK)KE METOJIOB UX YIPOYHEHMS AJIsi Haubosee
3(PEKTUBHOTO UCTIOIB30BAHUS B TEXHUKE.

K ocHOBHBIM 3a/1a4aM 0CBOEHUS IUCLUILINHBI «MaTepranoBeIEHUE) CIEyEeT OTHECTH!

- U3y4YeHHE OCHOBHBIX IMOHATHUI, TEPMUHOB U ONpeeSIeHUuI B 001aCTH KOHCTPYKIIMOHHBIX,
UHCTPYMEHTAJBHBIX U (PYHKIIMOHAIBHBIX MaTepHaIoB (MAPKUPOBKA, CTPYKTypa, CBOMCTBA);

- U3Y4YEHHE COCTaBa, CTPYKTYPhI U CBOMCTB COBPEMEHHBIX METAININYECKUX U HEMETANINYECKUX

MaTepuasos;

- OCBOEHHE OCHOB TEPMUYECKOI, XUMUKO-TEPMUYECKON 1 TEPMOMEXaHNYECKOI 00paboTKH;

- OCBOCHHE BUJIOB Pa3yIPOUHSIONICH U YIIPOUHSIONIEH 00pabOTKU (OTKUT, HOPMaTH3allHs,
3aKaJjika, OTIYCK, HIEMEHTALMS U 1p.);

- U3ydYeHHE (PU3NYECKOW CYIIHOCTH SIBICHUH, MPOUCXOJAIIMX B MaTepHalaxX B yCIOBHIX
IIPOM3BOJICTBA U IKCILITyaTal1y;

- OCBOCHHE OCHOBHBIX CBSI3€H MEXIYy CTPOCHHEM MaTepHUajoB M UX CBOMCTBaMHU (TBEPIOCTHIO,
IIPOYHOCTBIO, U3HOCOCTOWKOCTBIO, INIACTUYHOCTBIO U JP.);

- u3ydeHue o0JacTH MPUMEHEHHS PA3JIMYHBIX COBPEMEHHBIX MaTepHajiOB JJIsi U3TOTOBJICHUS

MPOAYKLUH

2. Mecrto gucuuninnbl B cTpykrype OOII 6akanaBpuara.
JuctumimHa «MatepuanoBeeHIe» OTHOCUTCS K YHUCTY YIeOHBIX MUCIUIUIHH 0a30BOW YacTh
(Bmok 1.1) ocHOBHO# 00pa30BaTEILHOM MPOrpaMMbI OaKaTaBpHara.
«MarepuanoBeIcHHE»  B3aMMOCBSI3aHA  JIOTHYECKH W COJEPIKATEIHHO-METOTUYECKH  CO
CIEAYIOIMMH AUCHUIUIMHAMU U npakTukamu OOIT:

— Dkonorus;

— Mertpounorusi, craniapTu3anys u cepTudukanus;

— ConpoTuBiIeHUE MATEPUAIIOB.

- TexHOI0rHs MOJIy4eHUsI NPOAYKIIMH U3 PA3HOPOJHBIX METAJIIOB U IIOPOLIKOB;
- Mexanunueckue u pu3nuecKue CBOWCTBA METAILIOB;

- CnenManpHele CTAU U CIUIABBI;

- Meroas! Hepa3pyIIaoIIEero KOHTPOIIs METAJIIIOB U CILJIaBOB.

3. Ilepedyenn MIaHUPyeMBIX Pe3y/IbTATOB 00y4eHHS MO JMCHUILIHHE (MOLY.II0),
COOTHECEHHbIE ¢ IVIAHMPYEMBbIMH Pe3y/JIbTATAMHU 0CBOCHHS 00pa30BaTe1bHOI IPOrpaMMBbl.
B pesynbrare oCBOCHHS AMCHUIUIMHBI (MOIYyJs) y oOydarommxcs (GOPMHUPYIOTCS CIEIYIOIINE
KOMIIETEHIIMM M JOJDKHBI OBITh JOCTUTHYTBHl CIEAYIOIIME pe3yiabTaTbl OOy4YeHHs Kak JTall
(opMHpPOBaHHUS COOTBETCTBYIOLTNX KOMIIETEHIIHIA:

B pe3yabTare ocBOeHUA

Kon o0pa3oBaTeIbHOM
IlepeyeHb MVIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETeHIH NPOrpaMMmblI
N 00y4eHHUs MO AMCUUILIMHE
H 00y4YaroIIuiicsl 10J1KEH

00J1a1aThH




- 3HaeT: METOJUKHU TOHUCKa, cOopa u 00paboOTKH|
MH(pOpMaIIHH; aKTyaJIbHBIE HCTOYHUKU
uHpopmaniuu B chepe mpodeccHoHATEHOH
NCATCIIbHOCTH,; OCHOBHBIC IMPUHIUIBI U MCTOIbI
CHUCTEMHOI'0 aHaJIN3a.

-YMeeT: NMPUMEHATh METOIMKH ITOMCKa, cOopa H
00paboTKH nHpopmanuu; HaXOJIUTh H
OCYHICCTBJIATL CHUCTCMATU3AlUIO, KpI/ITI/I‘IeCKHﬁ
aHaJIM3 W CHHTE3 MHGpOpMAIUH, MOJY4YeHHOU U3
[Pa3HBIX HWCTOYHUKOB; MPHUMCHIATH CUCTEMHBIN
MOAXOJ JJIsi pElIeHHs TIOCTaBICHHBIX 3ajay|
HaIpaBJICHUA ITOATOTOBKH.

-BHaI[GGT MPaKTUICCKNMU HABBIKAMU IMOUCKA
1 aHaJM3a U CUHTE3a MHPOpMaLnY;
METOJIMKON CUCTEMHOI'0 OX0a JIIs
pelIeHNs TOCTaBIEHHBIX 3aJ]a4 HaIPaBJICHUS
TMOJATOTOBKH.

— 3HAeT: MPOBEJICHUsI U3MEPECHU M HaOII0IeHUH]

YK-1 CrniocoOHOCTBIO
OCYILECTBIISATH MOUCK,
KPUTHYECKHUI aHaU3 U
CHHTE3 HH(pOpMaInH,
MPUMEHSTh CUCTEMHBIH
MOJIXO/1 JUIsl PEIICHUS
MOCTABJICHHBIX 3a/1a4

OIIK-5 CriocoOHOCTHIO peliaTh .

HAYYHO- B chepe mpodecCHOHANBHON JeSATeIbHOCTH,
HCCIIEI0BATEIbCKUE 00paboTKH 1 IPEJICTaBIICHAS
3271241 NIpH AKCIIEPUMEHTAIBHBIX JTaHHBIX

OCYILIECTBIIEHIHN ~ YMEET: pelaTh HaydHO-HCCIE0BATENHCKHE
npodeccHOHaTBHOM 3a/laydl MMPU OCYIIECTBICHUH MPOdecCHOHATBHOM]
CATENbHOCTH C JIATENLHOCTH € MPUMEHEHHEM  COBPEMEHHBIX
NpHUMeHeHneM UH()OPMAIMOHHBIX TEXHOJNOTUN W MPHKIAIHBIX
COBpEMEHHDBIX AIapaTHO-IPOrPAMMHBIX CPEICTB
MH(OPMALMOHHBIX — WMeeT HAaBBIKH: [POBEJICHUS  HAy4HO-

MCCIe0BATEIbCKUX padoT B podeccHoHambHON
JNCATCIIBHOCTH C TIPUMCHCHUCM COBPCMCHHBIX
WHGOPMAIIMOHHBIX TEXHOJIIOTUH W TPUKIIAJIHBIX
AIapaTHO-IIPOIPAMMHBIX CPEACTB

TEXHOJIOTUU U
MPUKJIAAHBIX allllapaTHO-
MIPOTPaMMHBIX CPECTB

4. CTpyKTypa M coep:KaHHe TUCHUIINHBI.
OO01mast TpyI0eMKOCTh AUCIUIIIMHBI COCTABISAET / 3a4ETHBIX €IUHUIL, T.€. 252 aKaJeMHUeCKHX
yaca (u3 Hux 198 yacoB — camocrosiTenpHas padoTa CTY/ICHTOB).
Paznensl nucummuinabl «MaTtepralloBeIEHUEY H3Y4Yal0TCs HA BTOPOM Kypce.
Tpernii cemectp: neknuu — 36 yacos, abopaTopHble 3aHATHS — 18 yacoB, ¢popMa KOHTPOJIS —
IK3aMEH.

Conep:xanue pa3aesioB JUCHUNINHBI.

Beoounas uacme
3HaueHHe M 3aJauyd Kypca MarepuanoBefeHue. Posib mMaTepuaioB B COBPEMEHHOM TEXHHUKE.
Kputepuu ouenku u Beidopa matepuanoB. PaboThl OT€UeCTBEHHBIX M COBPEMEHHBIX YUEHBIX B 00JIacTH
MaTtepuanoBeieHus. MaTepuaioBe/ieHne, Kak HayKa, U3ydarollas CBOMCTBA MaTEPHAJIOB B CBSI3HM C HUX
cocTaBoM M cTpoeHueM. Knaccudukanus MaTepuasos.

Du3uko-mexanuueckue ceolicmea mamepuanos. Cmpoenue mamepuanoe
OcHOBHBIE TOHATUS O CBOICTBaX MaTepuanoB. TBepAOCTbh, MEXAHUYECKHE CBOICTBA,
onpenesieMble P CTATUYECKOM PAaCTsHDKEHUH, y1apHas BA3KOCTh. SIBI€HHE XIaHOJIOMKOCTH.
Ycranocth MatepranoB, NMpees BRIHOCIUBOCTU. MI3HOCOCTOMKOCTh. XPYNKOE U BSI3KOE pa3pyIICHUE.
PaGoTa 3apoxaeHust u pacrpocTpaneHus TpemuHbl. [IoHATHE 0 KOHCTPYKIIMOHHON TPOYHOCTH.
Tunel cBsizel B TBEpAbIX TeNaxX. MeTaIMYeCKU TUIT CBSI3U. ATOMHO-KPUCTAJUTMYECKOE CTPOCHUE



MeTaJIoB. THIBI KPUCTAJUIMYECKUX PEIIETOK, UX XapaKTePUCTHKH (MapaMeTp, KOOpIMHAIMOHHOE

YHCII0, TUIOTHOCTh YIMAKOBKH), M30TPOIUS, aHW30TPONHS, KBa3MHW30TpOnHs. TodedHbIe, JTUHEHHbBIE U
HIOBEPXHOCTHBIE JEe()EKTHI, CTPOCHHE PEabHBIX METANIOB M CIUIABOB (BAKAHCHHM, MUCIOKAIMH, OJIOKH
MO3aMKH, TPpaHUIIbI 3epHa). TeopeTndeckas U peajgbHas MPOYHOCTh METAILIOB, BiIusHue AedektoB. [lytu
HOBBIIICHUS TPOYHOCTH METAIIIOB.

Kpucrammmzanuss MeTanmioB mepBHYHAas M BTOpHYHAs. TepMOIMHAMHUYECKHE OCHOBHI (ha30BBIX
npeBpainieHnid. KpuBble OXJaxIeHUus, CTENeHb NMEepPEeoXJaKICHUS, (aKTOpPbI, BIMAIONIME HA IMPOIECC
KPHUCTAJUIN3AIMH, CBSI3b MEXIY CTENEHBbIO MEePEOXJIKACHUS, YUCIOM LEHTPOB KPUCTAIIM3ALUHN |
CKOPOCTBIO poCTa KpHUCTAIOB. BennumHa 3epHa. MoauduiupoBaHue IKUAKOTO — MeTajia.
[HomumopdHbIe mpeBpaleHus.

Teopus cnnasoe

[Tonatuss o cmiaBax. OmpepeneHHe TEPMUHOB: CIUJIaB, CHCTeMa, KOMIOHEHT, (asza. TBepsie
pacTBOPBI, MEXaHUYECKUE CMECH, XUMHUECKHE COETUHEHUS. JlnarpaMMbl COCTOSIHUS IBOWHBIX CIUIABOB,
METOJbl MX NOCTpoeHus. JluarpaMMa COCTOSHUS IPU IIOJIHOM HEPACTBOPUMOCTH KOMIIOHEHTOB B
TBEPJAOM COCTOSIHMH, C OTPAaHUYEHHON OJHOCTOPOHHEW pacTBOPUMOCTHIO. OmpeneneHne XuMUYECKOro
coctaBa (a3 mpH UCMHONB30BAHWMU TMpaBHJIa KOHLEHTpaluid. JlmarpaMma COCTOSHUS C TOJHOMN
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSHMH. J[€HIpUTHAs JUKBAalUs B TBEPHABIX PACTBOPAX.
[IpaBuno ¢a3. lnarpaMma COCTOSIHUSI CUCTEM C IMPEBpAIEHHUEM B TBEPAOM COCTOSHUU (YaCTHYHBIA U
IOJIHBIM pacliajy OrpaHMYEHHOIO TBEPAOIO pacTBOpA, IBTEKTOMAHOE IpeBpaiieHue). CBA3b MEXIy
CTPYKTYpOM CIJIaBa, OMNpENeNsIeMOol MO AuarpamMMe COCTOSHHMSI M CBOMCTBaM cIuiaBa. Jlmarpamma
COCTOSIHUS JKEJIE€30-1IEMEHTUT. XapaKTEPUCTUKH KOMIIOHEHTOB.

CtpykTypHBIE cocTaBistoue U (a3bl Ha Juarpamme kene3o-1eMeHTUT. CyIIHOCTh 3BTEKTHUYECKOTO U
IBTEKTOUHOTO TpeBpalieHnii. [I[pumMeHenne mpaBuiia KOHIIEHTpAaUUil U mpaBuia ¢a3 Ha Juarpamme
JKEJe30-1IEMEHTHT.

Bnusiaue yriepoja M MOCTOSHHBIX NpuMeced Ha cBoicTBa cranu. Knaccudukauus craneit mo
croco0y TPOU3BOACTBA, HA3HAUYCHHUIO W KadecTBY. MapKHUpOBKa YIJIEPOAUCTHIX cTajeil. JIlucroBbie
CTaJM Ul XOJIOJHOW IITAaMIIOBKH, aBTOHOMHBIE cTanu. OcHOBHbIE TexHUYeckue TpedoBanus mo 'OCT
IUI CTaJIEH.

Uyrynsl ¢ rpaduToM, OJTOBUHYATHEIE U Oenble. BiausHue cKOpoCTH OXJIaXIEHUSI U XMMUYECKOTO
cocTaBa yyryHa Ha cTpykrypy. Ot0en uyryHoB. CTpyKTypa, CBOWCTBA, 00JaCTH IPUMEHEHUS U METO/IbI
MIOJIyYEHUS CEPBIX, KOBKUX U BBICOKOIPOYHBIX YyT'YHOB. MapKUpOBKa UyT'yHOB.

Haxnén u pekpucmannuzayusn
Bnusaue mnnactudeckod geopManuu Ha CTPYKTYpY UM CBOMCTBa MeTayioB. MexaHU3M
MJIACTHYECKON JehopMaIiii MOHO-M TOJIMKPUCTAIIIOB. PasMHOKEHHE TUCIOKAIMN MPU TUIACTUYECKON
nedopmarmu. Hakn€n apobOpro, oOpaboTka ponukamu. [IprMeHEHHE MOBEPXHOCTHOTO HaKIena B
MalIMHOCTpoeHUH. Bo3Bpar, nonuronumsauus. [lepBuunHas u coOuparenbHas peKpUCTAIA3ALIMSL.
XomnoaHas u ropsyas nepopmanus. Tepmomexanndeckas o0OpadboTKa.

Tepmuuecmm U XUMUKO-mepmuueckasn 06pa60ml<a

Teopus mepmuueckou 0opabomxu

Bunpl tepmuueckoir o6pabotkum craneir. IlpeBpamenuss mpu HarpeBe cranu. Poct 3epHa
ayCTEHUTa, HACJIEICTBEHHOE U JEUCTBUTEIbHOE 3epHO B cranu. [leperpeB u nepexor. IlpeBpaiienne
ayCTEHUTa MPU HENPEPBIBHOM OXJIAXKIEHUU. J[Marpamma M30TEPMHUYECKOTO IPEBPALLICHUS AYCTEHHUTA.
[lepnutHOe mpeBpamieHne. MapTeHCUTHOE TpeBpalleHue U ero ocoOeHHocTH. lIpeBparneHue mnpu
OTIYCKE, CTPYKTYpa U CBOMCTBA cTaJId NpH oTiycke. OtnyckHas xpynkocts [ u Il poxa.

[TpokanuBaeMOCTh 1 3aKaTMBAEMOCTh CTAIH, (DAKTOPHI BIUSIOIINE HA TPOKATUBAEMOCTD: BIIUSHUE
JETUPYIOIIUX DSJIEMEHTOB, pa3Mepa 3epHa ayCTEHWTa, HEPACTBOPUMBIX KapOHIOB U BKIIOYCHHII.
MeTtouka onpeaeneHuss KpHTUUECKOT0 IUaMeTpa M0 JuarpaMMe NpoKaIuBacMOCTH.



Texnonoeus mepmuueckoi 0opabomku

OOmiast xapakTepUCTHKA IPOLIECCOB TepMuueckoil o0pabotku. Omxur I poma 6e3 daszoBoii
nepekpucTaiin3auuu. Pexxum oTkura pekpacTain3aiy.

Orxur Il poma c¢ da3oBoil mepekpucTauM3anuen: I yIydiieHus: o0padaTbIBaeMOCTH, IS
u3MenbueHus 3epHa. Cepouuzaiusi, OT)KUT — TOMOT'€HU3ALMs, HOPMaJIU3aLusl.
N3oTepMuyecKkuii OTHKUT.

3akanka cranu. OCHOBHBIE MapaMeTphl Mpolecca: TeMIepaTypa HarpeBa, JUIMTEIbHOCTh HarpeBa,
CKOpOCTh oxJlaxkJeHus. OCHOBHBbIE TpeOOBaHHA K 3aKaJOYHBIM cpefaM. MeTozbl 3aKajKu: MpocTasd,
IOpephIBUCTAsA, CTyNeH4YaTas W u3oTepMmuueckas. JlegekTsl 3akaiku: oOpa3oBaHME  TPEIUH,
nedopmarnusi, OKUCIEHUE U 00e3yTIIepOKUBAHUE TIOBEPXHOCTH, METOABI OOPHOBI ¢ HUMH.

OcHoBHBIE TTapaMeTpbl MPOLIECCOB OTITYCKa YIIIEPOAUCTHIX U JIETHPOBAHHBIX cTanei. O6pabdoTka
X0JI0J10M. BisiHuE 3aKaliKu M OTIYCKA HA MEXAHUYECKUE CBOMCTBA CTAIM. Y IYYIIEHUE CTAJIH.

[ToBepxHOCTHas 3aKalika, BUABI U 00JACTH MPUMEHEHHUS.

Xumuxo-mepmuueckas oopabomka

du3ndYecKue OCHOBBI XUMHUKO-TEPMHUYECKONH 00paboTku, moHsTHe 0 Koddduimenre nupdysuu.
LlemeHTaIMsI, pEXHUMBI HACHIIMICHUS W TOCIEAYIONIUX TEPMUYECKOH O0O0paOOTKH YIIEPOAUCTHIX U
JIETUPOBAHHBIX CTalieil, BUIBI Ipolecca, 00NacTH MpUMeHeHus. HurtporemeHTamus, BUIbI Mpolecca,
pexuMBI, o0nacTH TpuMeHeHHs. [IpuMeHeHme aTMochep ¢ aBTOMATHYECKUM PETyIHPOBAHHEM
NOTEHIMAaJa yriepoaa Juist Mpolecca eMEeHTAllMi 1 HUTPOIIEMEHTaIHH.

AzotupoBanue cranu. Ctanu JUist a30TUPOBAHUS, PEKUMBI X TEPMHUUECKOM 00pabOTKH, 00sacTH
npUMeHeHHs Tmporecca. [lpomecc HU3KOTEMIIEpaTypHOTO Ta30BOTO M JKUAKOTO Aa30THPOBAHUS, WX
0Cc00EHHOCTH U 00J1aCTH TPUMEHEHHUSL.

HoBbie MeTO16I XMMUKO-TEpMHUYECKOM 00paboTKu. JIazepHOE IeTnpoBaHueE.

Koucmpyxuuouubte U UHCMPYMEHMAIbHbIE MamePpUuaibl

Koncmpyxyuonnsie necuposanuvie cmanu 0o6uje2o Ha3HaueHus.

®a3bl, 0Opa3yeMble JISTHPYIOIIUMH JIEMEHTaMHU B CTANIAX. BIHsHME JIErHPYIOUINX 3JIEMEHTOB Ha
nonuMopdusM jkene3a, Ha CBOMCTBa ¢eppuTa M ayCTEHHTa. BIusHUE JErHpyrolMX 3JIEMEHTOB Ha
KMHETUKY HM30TEPMUYECKOr0 MpEBpallleHUus ayCTEHUTa. BiMsHHE JEerupyromux 3JIEMEHTOB Ha
MapTEHCUTHOE MpEeBpalleHUe U MpeBpalieHue Mpu oTmycke. OCHOBBI PallMOHATBHOTO JIETUPOBAHUS
CTali M POJNb OTICNHBHBIX JICTUPYIOIIUX 31eMeHTOB. (OCOOEHHOCTH TEepMHUYECKOH 0O0pabOTKU
JIETUPOBAHHBIX CTAJICH.

Knaccuukanuss JerupoBaHHBIX CTajed IO CTPYKType B HOPMAaJIM30BAHHOM COCTOSIHUU
(mnarpamma ['mife). MapkupoBKa JIETUPOBAaHHBIX CTalled, WX MPEUMYIIECTBA 110 CPABHCHHUIO C
yraepoaucTbiMi. JleheKTbl JerupoBaHHBIX cTaned (mudepHbld U3710M, (QIOKEHBI, OTIIYCKHas
XPYINKOCTh). OCHOBHBIE TPeOOBaHUS K JISTUPOBAHHBIM KOHCTPYKIIMOHHBIM ctasisiM 1o 'OCT.

Hnempymenmanvhole mamepuansi

NHcTpyMeHTaIbHBIE YTIIEPOIAUCTHIE U JISTUPOBAHHBIE CTAIU JJI PEXKYIIEro HHCTPYMEHTA, COCTaB,
MapKHUpOBKa, TePMUYECKast 00padoTKa 1 00JIaCTH TPUMEHEHHS.

beicTpopexyimas cranb, cOCTaB, CBOWCTBAa. PexuMbl TepMuueckor o00paboTku, o0iacTu
npumeHenus. OcaoBHble TpeboBanus o 'OCT k cTanmsaM Juist pexyIiero HHCTpyMEHTA.

[lItammoBele cTamu Uil XOJIOAHOTO U Topsiuero aegopmupoBanus cramu. Cramm s
U3MEPUTENIbHOTO HHCTPYMEHTA.

TBepable TOPOUIKOBBIE CIUIABBI IS PEKYILETO MHCTPYMEHTA.

Kepamuka. CBepXxTBepabpie MaTEpUAIBI.

Cmanu u cniagwl ¢ 0cobviMu C80UCMEAMU
Bricokomnpounbie ctanmd.  MapTeHCHTHO-CTaperomne KOHCTPYKIIMOHHBIE CTalH, UX COCTaB,
peXUMBI 00pabOTKH 1 00JIACTH MPUMECHECHHUS.



CrutaBbl ¢ 0C000 BBICOKOM M3HOCOCTOWKOCTBIO, COCTaB, MAPKUPOBKA, TepMHUUECKasi 00paboTKa U
00J1aCTH IPUMEHEHHUSL.

HeprxaBeromue XpOMHCTBIE M XPOMOHHKENECBBIE CTalIHM, COCTaB, MapKHpPOBKa, TEPMUYECKas
00paboTka 1 06JaCTH TPUMEHEHHUS.

Kaponpounsie ctamu u crutaBbl. OCOOEHHOCTH TOBEACHUS CTaJIM INPH Harpy3kax B oOjacTu
BBICOKHX TEMIIEpaTyp, Mpeiell JNTUTEIbHON MPOYHOCTH, MTPE/es OI3Y4eCcTH. THITOBbIE CIUIaBbl, COCTAB,
CTPYKTYpa, TepM0o0OpadoTKa, CBOWCTBA U 001aCTH TPUMEHEHUS.

CrutaBsl ¢ 3aJaHHBIMU (PU3MYECKUMH CBOMCTBaMH. MarHUTOMSTKHE U MAaTHUTOTBEP/IbIE CIIIABHI.

1]semuble memannvl u cniaswl

Mens u ee cBoiicTBa. JlaTyHH, OPOH3BI OJIOBIHUCTBIC, KDEMHHUCTHIEC, aTIOMHUHHEBBIC, OCPHUIITIOBBIC;
cocraB, oOnactu mnpumeHeHus. CIulaBpl CBHHIIA M OJIOBa. baOOWTHI, CBUHIIOBHCTHIE OpPOH3HI,
ATIOMUHHEBBIC TIOIITUITHUKOBBIC CIUIABBI JIJISl IBUTATEICH BHYTPEHHETO CTOPaHUsI, TPUMETALITUICCKUE
MONIIUITHAKU. AJIFOMUHHIA ¥ €r0 CBOMCTBA. JINTEHBIE aTFOMUHUEBBIC CILIABBI, 0OJACTH MPUMEHEHUS.
J{ropaatoMuH, COCTaB, peKUM TEPMUIECKON 00pabOTKH, CBOMCTBA, 00JIACTH MPUMEHEHHS.

MarnueBblie TUTeHBIC U Te(OopMUpPYyeMbIe CIIIaBbI, 00JaCTH TPUMEHEHUSI.

TuTtan U ero craaBel, COCTaB, CBOMCTBA U 007aCTH IPUMEHECHHSI.

Komnosuyuonnvie mamepuanvi

Knaccudukanmsi KOMIO3UITMOHBIX MaTepuaioB. Pacnpenenenne HanpsHKCHUH MEXTy MaTpHUIEH U
HanonHuTeneM. Cxembl apmupoBaHusa. Kputuueckas aimHa BojlokHAa. OCHOBBI pacueTa CBOWCTB
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

KoMmmo3utsl ¢ MmeTayuimueckoi marpulieil. J{ucnepcHoynpoyHEeHHbIE KOMIIO3UIIMOHHBIE
MaTepuaibl, 0cCOOEHHOCTH MEXaHU3Ma yIpoyHeHus. J{ucnepcHOynpoYHEeHHbIe KOMIIO3UThI HA OCHOBE
QIIOMUHUIO, HUKEIIS U IPYTUX METaJIOB.

BonokHuCTBIE KOMITO3UIIMOHHBIE MAaTEPUAIIBI HA ATFOMUHUEBON U HUKEJIEBOW MAaTpULIAX.

KoM1o3uTsl ¢ HanpaBiaeHHON KPUCTAIUIM3ALMEN IBTEKTHK.

[TopomikoBble KOMIO3UIIMOHHBIE MaTepUaibl (KepMETbl) aHTH(PPUKLIUOHHOTO U (HPUKIIMOHHOTO
Ha3HauyeHUs. OUIBTPHI.

Komno3utsl ¢ nonumepHoit matpuneid. [lomuMmepHast MaTpuiia KOMIO3UIIMOHHBIX MaTEPUAIIOB.
®enonopManbaeruaHast, STOKCUAHAS U KpEMHUHOpraHnYecKast MaTpuIla KOMIO3HIIMOHHBIX
MaTepHUaoB.

OcobeHHocTH (PU3UKO- MEXAaHMUECKOTO MOBEICHHS ToJuMepoB. OpraHuyeckue,
3JIEMEHTOOPTaHUYECKUE U HEOPTaHUYECKUE MTOJIMMEPHI.

BoiokHUCTBIE KOMIIO3UIIMOHHBIE MaTepHAalIbl Ha MOJIMMEPHON MaTpulle (KapOOBOJIOKHUTHI,
OOpPOBOJIOKHUTHI, OPTAaHOBOJIOKHHTHI).

KoMmno3unmonHsle MaTepraisl Ha MOJIMMEPHOM MAaTPUIIE C MOPOIIKOBBIM HAIIOJIHUTEIEM
(TutacTMacchr).

Ponb noponikoBsIX (TEXHUUECKUH YIIIEPO U Ap.) U BOJIOKHUCTBIX (KOpJ) HAllOJHUTENEH.

Kommo3uTsl ¢ kepaMu4ecKoil U CTEKJISTHHOM MaTpHIIEH.

[TpuMeHeHre KOMITO3UITMOHHBIX MaTEpUAIOB B aBTOMOOMIecTpoeHuu. Kopryc u geranm Ky3oBa.
Jertanu ra3oTypOUHHBIX aBUTateneld. AHTU(pUKIMOHHBIC AeTann. OpUKIMOHHBIE neTanu. TpynoeMkue
JI€Talli ABUTATENs U XO10BOM YacTu. PEMOHTHbIE KOMITO3UTHI. [lepcrieKTUBBI TPUMEHEHHSI KOMIIO3UTOB
B aBTOCTPOCHHUH.

Hanomarepuainsl. CTpykTypa, CBOIICTBa, IPUMEHEHHUE.

Texnuko-7KoHOMUUECKUIL 8b1O0D MAmMepUaIa u MexHo102un €20 ynpouHeHus
OCHOBBI pallMOHATILHOTO BEIOOpa MaTepuaiia U MeToAa yrnpouHneHus. [[puauHbl CHIOKCHHS
paboTOCIIOCOOHOCTH MaTepHana: YCTAIOCTHOE Pa3pyIICHHE, XPYIKOE pa3pylieHune, GPUKINOHHBIN
M3HOC, a0pa3uBHBIN U3HOC, KOHTAKTHAS YCTAJIOCTh, PPETTUHT — KOPPO3Hsl, CXBAaThIBAaHUE U 3ae/laHNC
IIOBEPXHOCTEN TpeHUs. MaTepraibl U METOJbI UX YIPOYHEHUS IIPU PA3IMYHBIX BUAAX HArPY3KU
JNeTaJIEN.



5. Obpa3oBaTesIbHbIE TEXHOJIOTUH

Metoauka MpenojaBaHus JUCIUTIINHBI «MatepuanaoBeeHUE) u peanuzanus
KOMIIETEHTHOCTHOTO MOJAXOJa B M3JOKEHMM M BOCIPUATUM Marepuana MpeaycMaTpUBaET
UCIIONIb30BAaHUE  CIEAYIOIIMX AKTUBHBIX W HWHTEPAKTUBHBIX (OPM MPOBEAEHUS TPYIMIOBBIX,
WHAWBUAYAIbHBIX, ayJUTOPHBIX 3aHSATHH B COUYETAHWH C BHEAYyIUTOPHOU paboOTOi C IETbIo
dbopMHUpOBaHUS U Pa3BUTHS TPO(PECCHOHATILHBIX HABBIKOB 00 YJAFOIITNXCSI:
- 3aluTa U MHAUBUAYAIbHOE 00CYXKIEHUE BBITIOIHAEMBIX ITAMOB JIA0OPATOPHBIX padoT;
- OpraHM3aiys U MpoBeIeHUE TEKYIIEro KOHTPOJII 3HAHUN CTYyJEHTOB B (hopme O1aHKOBOTO
TECTUPOBAHUS,
- HCIIOJIb30BAaHHUE JIETIOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYaLIUN;
- NpOBeIEHUE KOHTPOJIBHBIX padoT;

VY enbHBIA BEC 3aHSATHUMA, TPOBOJMMBIX B MHTEPAKTUBHBIX (POpMax, ONpEACNICH TJIABHOW IIEJIbIO
o0pa3oBaTeNbHON MPOrpaMMbI, OCOOCHHOCTBIO KOHTHHIEHTa OOYYaIOIIUXCS U  COJCpKaHUEM
JTUCHUIUIUHBI «MaTepuanoBeIecHHE» U B LIEJIOM 0 TUCHUIIMHE cocTaBisieT 50% ayauTOpPHBIX 3aHITHH.
3aHATUS JEKIIMOHHOTO THUIA COCTAaBIAIOT 75 % OT 0ObeMa ayTUTOPHBIX 3aHATHA.

6. OneHoYHbIE CPeACTBA I TEKYIEero KOHTPOJISI YCIIeBaeMOCTH, MPOMEKYTOUHOI aTTecTalluu 1Mo
UTOraM OCBOECHHUS IMCHUIUIMHBI M y4eOHO-MeToAn4ecKoe odecreyeHne caMoCcTOsITeJIbHOI padoThl
CTYA€HTOB

B mpomecce oOydeHHST HMCHOIB3YIOTCS CIEAYIONINE OIEHOYHBIE (OPMBI CaMOCTOSITEIIBHOM
pa6OTI>I CTYI[GHTOB, OILICHOYHBIC CpGI[CTBa TeKymero KOHTpO.H}I YCHGBaeMOCTI/I nu HpOMe)KYTO‘IHBIX
aTTeCTallui:

Texymuil KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTECTALUU IIPOBOJSATCS 10 CIEAYIOIIUM
KPUTEPHSIM;
- OTBETHI CTYJAEHTA Ha BOIIPOCHI KAPT TEKYIIETO KOHTPOIIA,
- 3ammTa JJabopaTopHBIX padoT;
- BBITIOJITHCHUC KOHTpO.HBHBIX pa60T.

6.1. ®oH/1 OLIEHOYHBIX CPEJICTB /ISl MPOBEIeHHUS MPOMEKYTOUHOH aTTeCTAIMH 00yYAIOIIUXCH M0
JUCHUIINHE (MOIYJIIO).

6.1.1. TlepedyeHb KOMIIETEHIIMI C yKa3aHUEM STamoB WX (OPMHUPOBAHUS B MPOIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPAMMBI.

B pesynbraTte 0cBOCHUS AUCHUIUIUHBI (MOTYJIs1) (DOPMUPYIOTCS CIIEAYIONTHE KOMITIETCHIIHN:

Kon B pe3yabTare ocBoOeHUs1 00pa30BaTeJbHOI MPOrpaMMbl 00yYaKO M CS
KOMIIeTeHIUH A0JIKeH 00/1a1aTh

CriocoOHOCTBIO OCYILECTBIIATH TTOUCK, KPUTHUECKUH aHATIH3 U CUHTE3

VK-1 nH(OpMAaILIUY, TPUMEHSTH CUCTEMHBIN TIOJIXO/ ISl PEIICHUS TOCTABICHHBIX
3ajgaq
OIIK-5 CrnocoOHOCThIO ~ pemiaTh  HAay4YHO-MCCIICNOBATEIbCKUE  3a/Jaud  TpHU

OCYILIECTBICHUN TPOGECCUOHATBLHOM JIEATENbHOCTH C MPUMEHEHUEM
COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHH M MPHUKIAJHBIX aIapaTHO-
MIPOrPaMMHBIX CPEICTB

B mpornecce ocBoeHust 00pa3zoBaTeIbHON MPOrpaMMbl JTaHHBIE KOMIETEHIIMH, B TOM YHCIE UX
OTJIeNIbHbIE KOMIIOHEHTHI, (DOPMUPYIOTCSI TO3TAMTHO B X0J1€ OCBOCHHS 00YyJatOIIUMUCS TUCIUTUINH



(Monynei), IpakTUK B COOTBETCTBUH C YUYEOHBIM IIAHOM M KaJICHIAPHBIM I'pauKOM Y4eOHOTO

nporecca.

6.1.2. Onucanue noka3areJieil 1 KpUTepHeB OLIEHUBAHUS KOMIIeTEeHIN i, POPMUPYEMBIX MO

HTOraM OCBOCHHUSA JUCHUIIJINHDBI (MO[{yJIﬂ), OIMHMCaHHuE KAaJ OCHUBAHUSA.

[Toka3zareneM OllEHMBAHHUS KOMIIETEHIMI Ha PAa3JIMYHBIX dTanmax uX (HOPMHUPOBAHHS SBIISIETCS
JOCTIKCHHE 00yUYaIOIIUMHUCS TUNTAHUPYEMBIX PE3YJIbTATOB 00YUYEHUS TTO TUCHIUTUINHE (MOJIYIIIO).

YK-1 - CrtocoOHOCTb OCYILIECTBIATH OUCK, KPUTUUECKUN aHATIN3 U CUHTE3 WH(POpMAINH, IPUMEHSTh
CHCTEMHBIH MOAXO/]] ISl peILICHHsI TOCTABICHHBIX 33124

Kpurepun oneHnBanus

IToxka3arenn
2 3 4 5
3HATh: OOyuaronmiics OOyuarommiics OOyuarommiics OO6yuarouuiics
OCHOBHBIE JEMOHCTPHUPYET MOTHOE JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTpUpYE
TIOHSITHS O OTCYTCTBHUE WUJIU HEMOJIHOE YaCTUYHOE T MOJIHOE
MaTepHanax u | HEJI0CTaTOYHOe COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBUE
TEXHOJIOTHH COOTBETCTBHE CICAYIOMNX | CACAYIOMMUX 3HAHUM: | CICAYIONIUX 3HAHUM: I (14%{011170'¢
UX 3HAHWUU: OCHOBHBIE OCHOBHBIC TIOHATHS O | OCHOBHBIC MIOHSTHS O 3HAHUM:
IIPOM3BOJICTBA | HOHSTHS O MaTepHaax U | MaTepHaax u Marepuaitax u OCHOBHBIE
TEXHOJIOTHHU UX TEXHOJIOTHHU UX TEXHOJIOTHHU UX TIOHSITHS O
MPOU3BOJCTBA. MPOU3BOJCTBA. MPOU3BOACTBA, HO Marepualiax u
JlomyckaroTcst JIOTYCKaloTCA TEXHOJIOTHH UX
3HAYUTEIIbHbIE HE3HAYUTEIIbHbBIC MIPOU3BOJICTBA,
OITMOKH, MPOSIBJISICTCS | OMIMOKU, HETOYHOCTH, | CBOOOJHO
HEJI0CTaTOYHOCTh 3aTpPyJHEHUS TIPU OonepupyeT
3HaHUH, 10 PSIAyY AHAJTUTUYECKUX npuoope-
ToKa3areleH, onepanusx. TEHHBIMU
oOy4Jaroruiics 3HAHUSIMU.
HCTIBITHIBACT
3HAYUTEIIbHbIE
3aTpyAHEHUS NIpU
ONepUpPOBAHUU
3HAHUSIMU TIPU UX
MepeHOCe Ha HOBbIE
CUTYyallUH.
YMeTh: OoOyuaromuiics He ymeer | OOyuaromuiics OO6yuarommiics OO0yuarommiics
MIPOBOJIUTH WJIA B HEJOCTATOYHOM JEMOHCTPUPYET JTEMOHCTPUPYET JEMOHCTpHUpYE
KOMIUICKCHOE | CTEIEHH YMEET MPOBOJAUThH | HETIOJHOE YaCTUYHOE T MOJIHOE
uccienoBanme | KOMITIEKCHOE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBUE
OCHOBHBIX HCCJICIOBAHME OCHOBHBIX | CICIYIOIIMX YMEHHI: | CIEAYIOUIUX YMEHUM: CIEAYIOIIUX
XapaKTepHUCTH | XAPAKTEPHCTHUK U CBOMCTB | MPOBOAHUTH MPOBOAUTH YMEHHUI:
K ¥ CBOMCTRB MaTepHaJioB KOMIIJIEKCHOE KOMIIJIEKCHOE MPOBOIUTH
MaTepHAaNoB HCCIIeIOBaHUE HCCIIeIOBaHUE KOMILJIEKCHOE
OCHOBHBIX OCHOBHBIX HCCIIEIOBAHUE
XapaKTEPUCTUK U XapaKTEPUCTUK U OCHOBHBIX
CBOWCTB MaTE€pUaIOB | CBOMCTB MaT€pUAJIOB. XapaKTEPUCTUK
. onyckarorcs YMeHUs OCBOSHBI, HO 1 CBOMCTB




3HAYUTENbHbIE JIOIIYCKAIOTCS MaTEpUasIoB.
OLINOKH, IPOSBISAETCA | HE3HAUUTEIIbHBIC CBobonHO
HEZ0CTaTOYHOCTh OLIMOKH, HETOYHOCTH, | OIEpUpPYyeT
YMEHMI, 110 pAxy 3aTpyJHEHUS NIpU pUOOPETEHHBI
IIOKa3aTreneu, AHAJINTUYECKUX MU YMEHUSMH,
o0yyaromuincs olepanusx, IEpeHoce | MPUMEHSET X
HCIBITHIBAET YMEHMI Ha HOBBIE, B CUTYyalUsX
3HAYUTENBHBIE HECTaHJapTHBIE MOBBIIICHHON
3aTpyJHEHUS IpU CUTyal1H. CJIOKHOCTH.
OIIEpUPOBAHNN
YMEHMSMHU IIPU UX
IIEPEHOCE Ha HOBbIE
CUTYalUH.

BJIA/IETh: Obyuaromuiics He Obyuaromuiicst Obyuaromuiics OO6yuarommiics

IIPAKTUYECKH | BIAJEeT WIN B BIIAJICET YaCTUYHO BJIAJIEET B IIOJIHOM

MU HaBBIKAMM | HEIOCTATOYHOM CTEIICHU IIPAKTUYECKUMHU IIPAKTUYECKUMHU obbeMe

UCCJICIOBAHN | BJIAJEET MPAKTUYECKUMH | HaBBIKAMU HaBBIKaMU BIIAJICET

s CTPYKTYpbl | HaBbIKAMH UCCJIEIOBAHUS | MCCIEN0BAaHUSA UCCIIEIOBaHU MIPaKTUYECKUM

U CBOMCTB CTPYKTYpPBI U CBOMCTB CTPYKTYpPBI U CBOMCTB | CTPYKTYpBI U CBOWCTB Y HaBBIKAMU

MaTEepUajIoB MaTEpUasIoB. MaTEepUasoB B MaTEepUajIoB, HaBbIKU UCCIIEIOBaHUS
HETIOJIHOM 00BbeMe, OCBOEHBI, HO CTPYKTYpHBI U
JOITYCKaIOTCS JOITYCKaIOTCS CBOMCTB
3HAYUTENbHbIE HE3HAYUTEIIbHBIE MaTepUaos,
OITMOKH, MIPOSIBIIICTCS | OIMMUOKU, HETOYHOCTH, | CBOOOJHO
HEZ0CTaTOYHOCTh 3aTpyaHEHUS NIpU IIPUMEHSIET
BJIa/ICHUS HAaBbIKAMHU | aHaJIUTHYECKUX II0JIy4YEHHBIE
0 psANy MOKa3aTenel, | Onepanusx, IepeHoce | HAaBBIKU B
OO6yuarommiics YMEHHUI Ha HOBBIE, CUTYalHsSIX
UCIBITBIBACT HECTaHJapTHBIE MOBBIIICHHON
3HAYUTENbHbBIE CUTYalUH. CJIOKHOCTH.

3aTpyAHECHUS NIPU
[IPUMEHEHHUH HAaBBIKOB
B HOBBIX CUTYyalUsX.

OIIK-5 - CriocoOHOCTh pemiaTh Hay9HO-UCCIIEI0BATENbCKUE 3a/1a4H TIPHU OCYIIECTBICHUH MPOGECcCHOHATBHON
JEesITeIbHOCTH C TPUMEHEHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTMH U MPUKIAJHBIX anmnapaTHO-
IIPOrpaMMHBIX CPEICTB

3HATH:
OCHOBHBIC
¢duznveckue u
XUMHAYECKHE
MIPOIIECCHI,
MPOTEKAIOIIN
e Mpu
MOJTyYCHUN U
o0paboTke
MaTepHaoB

OO6yuarommiics
J€MOHCTPHUPYET
MOJIHOE OTCYTCTBHUE
WM HEJJOCTATOYHOE
COOTBETCTBHUE
CIEAYIOUIUX 3HAHUM:
OCHOBHBIE
dbuzmveckue u
XUMHYECKHE

OO0yuarommiics
JEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBUE CJICTYIOIINX
3HAaHUI: OCHOBHBIE
dusnueckue u
XUMHYECKHE MPOLIECCHI,
IpOTEKaroIue Ipu
MOJIYYeHUH U 00paboTKe.
Honyckarorcst

OO6yuarommiics
JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE
CJIEYIOIUX 3HAHMIA:
OCHOBHBIC (PH3UUECKHE
U XUMHYECKHE
MIPOLIECCHI,
MPOTEKAIOIIKE TPU

OO6yuarommiics
JEMOHCTpHUpYE
T IIOJIHOC
COOTBETCTBHUE
CIIENYIOLIUX
3HAHUM:
OCHOBHBIE
buzmveckue u
XUMHYECKHE




MIPOLIECCHI, 3HAYUTENIbHbIE OINOKH, MOJIyYEHUU U MPOLIECCHI,
IIPOTEKAIOIINE TIPU IPOSIBIISAETCS 00paboTke, HO IPOTEKAIOIINE
MOJTy4EeHUU U HEJOCTATOYHOCTh 3HAHUH, | JOMYCKAIOTCS npu
oOpaboTke. 1o psiAy MoKasaresei, HE3HAYUTENbHbIE MOJIyYEHUU U
oOyJarouics OIIMOKH, HETOYHOCTH, 00paboTke,
UCIIBITHIBAET 3aTpyaHEHUS pU cBO0OOHO
3HAYUTENIbHbIE aHAJIUTUYECKUX orepupyer
3aTpyaHEHUS TIpU oreparusx. npuoope-
OTIEpUPOBAHUY 3HAHHSIMH TEHHBIMH
MIPH UX TepeHoce Ha 3HAHUSIMH.
HOBBIC CUTYAIIHH.
yMeTh: OO6yuarommiicst He OO0yuaromuiics OO6yuarommiics OO6yuaromuiics
OLICHUBATh yMeeT UJIH B JEMOHCTPHUPYET HEMOJIHOE | JEMOHCTPUPYET JIEMOHCTpHpYE
W3MCHEHUE HEJ0CTATOYHOM COOTBETCTBUE CIEAYIONUX | YACTUIHOE T TIONHOE
CBOICTB CTETIEHH YMEET yMeHHUI: OLeHMBATh COOTBETCTBHUE § COOTBETCTBHE
MaTepuana OILICHUBATH } W3MEHEHHE CBOWCTB CIIETYIOIINX YMECHHIA: CenyIomIX
npu M3MEHEHUE CBOICTB | MaTepuaia npu OLICHUBATh U3MEHEHHE _
BO3EHWCTBUU | MaTepuaia npu BO3/ICICTBUH Ha HETO CBOMCTB MaTepuaia pu | YMECHAN:
Ha HEro | BO3JEHCTBUU HA HETO | Pa3JIMYHbBIX BO3JICUCTBHUU HA HETO OLCHNBATb
pa3IMYHBIX pa3IMYHBIX TEXHOJOTUIECKIX pa3IMYHBIX U3MEHEHHE
TEXHOJIOTHYEC | TEXHOJIOTHUECKHUX dakTopoB mporecca TEXHOJIOTUYECKUX CBOMCTB
KuX (hakTopoB | (haKTOpOB Iporecca | IPOU3BOACTBA. (bakTopoB mporecca MaTepHana mpH
nporecca IIPOU3BOJCTBA. Honyckatores MPOU3BOJCTBA. Y MEHUS BO3TCHCTEMH
MIPOU3BOJICTBA 3HAYUTENBHBIE OITHOKH, OCBOEHBI, HO
TIPOSIBIISACTCS JIOTTYCKAIOTCS Ha Hero
HEJIOCTaTOYHOCTh YMEHUMW, | HE3HAYUTEIIbHbBIC pasIAIHbIX
o psiAy MoKa3aTeleH, OLIMOKHU, HETOYHOCTH, | TEXHOJOTHYCCK
oOyJaromuiics 3aTpyaHEHUS PU 1X (haKTOpOB
UCIIBITHIBAET aQHAJIUTUYECKUX npomecca
3HAUUTETHHBIE OmepaLysX, IepeHoce HPOM3BOCTRA.
3aTpyJHEHUS NpU €HUIl Ha HOBbIE
oneI;)}II/IpOBaHHHI;MeHHHMH gcmﬂnapmme , CBoboaHo
IpHU X TIEpeHoCe Ha CUTYalUH. Oneprpyer
HOBBIE CUTYAaIIHH. nproOpeTeHHBI
MU YMEHUSMH,
MPUMEHSIET UX
B CHTYaIHIX
TTOBBILIEHHOM
CJIOKHOCTH.
BJIA/IETh: OOyuarommuiics He OO0yyaromuiics BIaieeT OObyuvarormmiics OO0yyvaromumiics
OKCIIEPUMEHT | BJaJIeeT WU B IKCIIEPUMEHTATbHBIMH YaCTUYHO BJIaJICET B TIOJTHOM
QTbHBIMU HEJ0CTATOYHOM METOJIMKAMHU U TEXHUKON | DKCIIEPUMEHTaIbHBIMU | O0BEME
METOJIMKAMH | CTETICHH BJIQJICET MaTepUaIoBEeTIECKUX METOJIMKAMH U BJIQJICET
1 TEXHUKOH SKCIEPUMEHTAIBHBIM | UCCIIEIOBAHMM IS TEXHUKOU JKCIEPUMEHTA
MaTepuajoBe | M METOAMKAMH U U3YYEHUS] MaTepualioB MaTepUaIoBeTUECKUX JBHBIMU
JTYECKHUX TEXHHUKOU Pa3IUYHOIO Ha3HAYEHHUA B | UCCIEeIOBAaHUM [ METOJUKAMU U




WCCIICIOBAHN | MaTEpUAIOBETYECKUX | HEMOJIHOM 00beMe, M3YyYEHUS MaTEPUAIOB | TEXHUKOU
i s UCCIICIOBAaHUM 1151 JIOITyCKAIOTCS Pa3IUYHOTO MaTepHaIoBe]
U3YyYCHUS U3YyYCHUS 3HAYUTEJIbHbIE OINOKH, Ha3HAYEHUs], HABBIKH YECKHUX
MaTeprualioB | MaTEPUANIOB HPOSIBIISIETCS OCBOEHBI, HO MCCIIeJOBAaHUN
Pa3IUYHOTO Pa3IUYHOTO HEJI0CTaTOYHOCTh TOIYCKaIOTCs JUTSL U3Y9EHHS
Ha3HAYCHUS Ha3HA4YCHUSI. BJIQZICHUS] HABBIKAMHU T10 HE3HAYUTEIbHBIC MaTepruaioB
psy moKasarenei, OIIMOKY, HETOYHOCTH, | Pa3IMIHOTO
OO6yuarouuiics 3aTpyJHEHUS IpU Ha3Ha4YeHMUs,
UCTIBITHIBACT AHATTUTHYECKUX CBOOOTHO
3HAYUTEJIbHbIC orepanusx, nepeHoce IpUMEHSET
3aTpyAHEHUS PU YMEHUH Ha HOBBIE, HOJTyYEeHHBIE
NPUMEHEHHH HAaBBIKOB B HEeCTaHJIapTHbIE HaBBIKH B
HOBBIX CUTYaIIHsX. CHUTYaIHH. CUTYaIUSIX
HOBBILICHHON
CIIO’KHOCTH.

[IIxanbr OLIEeHUBAHUS PE3YJILTATOB MPOMEKYTOUHOM aTTECTAIlMU U UX ONKMCAHUE:

Dopma nPoMeIHCymouHol ammecmayuu: IK3ameH.

[IpomexxyTounasi aTrecTanust oOydaroumxcss B GopMe SK3aMeHa MPOBOJUTCA IO pe3yjbTaTraM
BBIMIOJTHEHHUSI BCEX BHUAOB Y4eOHON pabOThl, NPEIyCMOTPEHHBIX Y4YEOHBIM IUJIAHOM [0 JaHHOU
JUCHUTUTMHE (MOJYJIO0), MPH 3TOM YUUTBIBAIOTCS PE3YyJIbTAThl TEKYIIETO KOHTPOJS YCHEBAaeMOCTH B
TeyeHue cemecTpa. OIeHKa CTENeHH JOCTKEHHS OOy4aloUIMMHCS IUIAHUPYEMBIX pE3yJIbTaToB
00y4YeHHsI IO JUCUUIUIMHE (MOAYII0) MPOBOAUTCS MPEIoiaBaTeseM, BEIyIIUM 3aHATH M0 JUCIUTUTMHE
(MOAyYII0) METOJIOM SKCIEepTHOW oueHKU. [lo urtoramMm mpomMeXyTOYHOW aTTecTaluu MO TUCHUIUINHE
(MOJ1yJTI0) BBICTABIISIETCS OLIEHKA «OTIUYHOY, «XOPOIIO», «yJOBICTBOPUTEIHHOY» WIIH

«HEYOOBJICTBOPHUTCILHO.

K mpomexyTo4HO#l arTecTanuu JOMYCKAIOTCS TOJIBKO CTYIEHTHI, BBIOJHUBIINE BCE BUABI ydeOHOMU
paboThL, MpeayCMOTpEHHbIE paboueli mporpaMMoi Mo AUCHUIUIMHE «MaTepuaaoBeieHre»: BbIIOIHIWIN
Y 3alIUTUIIN JJaOopaTopHbIe pabOThI, HAKCAIU KOHTPOJIbHYIO pabOTy Ha MOJIOXKHUTEIbHYIO OLEHKY.

MIxaja oneHnBaHuA

Onucanue

BrimonHeHs Bce BHUIBI yueOHO#M pabOThI, MPEeTyCMOTPEHHBIE YI€OHBIM
mw1aHoM. CTyaeHT [IEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHH,

HAaBbIKOB TMPHUBEACHHBIM B Ta0iMlax ToKa3aTelel, Omepupyer
0 NpUOOPETEeHHBIMU 3HAHUSMH, YMEHHUSIMH, HaBbIKAMH, IIPUMEHSIET UX B
HHHO CUTyalusiX TOBBIIIEHHOW cioxHocTU. Ilpu 3TOM MOryTr  OBITH
JOMYIICHbl HE3HAYUTEIbHbIE OIMOKH, HETOYHOCTH, 3aTPyJHEHUS TpU
AQHAJIMTUYECKUX OINepanusix, MepeHoce 3HAHUI U yMEHHMI Ha HOBBIE,
HECTaH/IapTHBIE CUTYalUH.
BrinonHens! Bce BuAbl yueOHOM paboThI, MpelyCMOTPEHHBIE Y4eOHBIM
mi1aHoM.  CTy#aeHT  [EeMOHCTpUPYET  HENOJHOE,  IpPaBUIbHOE
Xopouio COOTBETCTBHE 3HAHWM, YMEHUH, HABBIKOB MPHUBEICHHBIM B TaOIUIIaX

nmokaszarenei, JsmbO ecaM HpH  ATOM OBUIM  JOMYyHIeHbl 2-3

HCCYHICCTBCHHBIC OIIINOKH.




VY 10BIIE€TBOPUTEIIHHO

Brimonnens! Bce BuAbl y4eOHOW pabOThI, MPEIyCMOTPEHHbIE YUeOHBIM
wianoM. CTyAEHT JAEMOHCTPHPYET COOTBETCTBHUE 3HAHUH, B KOTOPOM
OCBEIIICHa OCHOBHAsl, HanOoJee BakKHAs 4acTh MaTepHaja, HO TIPH 3TOM
JOMYIIeHa OJJHA 3HAYUTEIbHAs OIINOKA WIM HETOYHOCTb.

HeynosnersopurensHo

He BwimonmHen oauH wiM  Oojee BHJIOB  Y4eOHOH  pabOTHI,
MPEIyCMOTPEHHBIX  y4eOHbIM mIaHoOM. CTyIEeHT JEMOHCTPUPYET
HEMOJIHOC COOTBETCTBUE 3HAHWK, YMCHWW, HABBIKOB IPHUBEICHHBIM B
Ta0NuIax TOKa3zaTenel, [OMYCKAITCS 3HAYUTENbHBIE  OIIMOKH,
MPOSIBIIICTCS. OTCYTCTBUE 3HAHWH, YMEHWW, HABBIKOB IO PsIy
MOKa3aresei, CTYACHT WCIBITHIBACT 3HAYUTENBHBIC 3aTPyIHEHUS TpU
ONEPUPOBAHUY 3HAHUSAMH M YMCHHSAMH IPU MX TEPEHOCE HAa HOBBIC
CUTYaIUH.

®oHabI OLICHOYHBIX CPEACTB NPeACTABJICHBI B IPUJIOKeHHH 1 k paGoyeii mporpamme.
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MOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTHU KOMITIETEHIIUIA

Tabmuma 1

MATEPHUAJIOBEJEHHUE

@I'OC BO 22.03.02 «MeTanayprus»

B niporiecce 0cBOCHUS JAHHOUN TUCIUTUIUHEI CTYIEHT GOPMUPYET U AEMOHCTPUPYET CIEAYIOIINE
npogeccuoHaJIbHbIe KOMIIETCHIUM:

HpI/IMeHHTI:
CHUCTEMHBIN ITOIXO0M
JLTA peH_IeHI/IH
MOCTaBJICHHBIX 3a1a4

OCHOBHBIC IMPUHIIUIIBI 148 METOAbBIB3AHATUS
CHCTEMHOTI'O aHAJIN3a.

-YMmeerT: MNPUMCHATH MCTOJUKH IIOUCKA,
coopa u 00paboTku wHpOpMaNUU;
HaAXOIUTH 148 OCYHICCTBJIATD)
CHCTEMaTH3aII0, KPUTUUCCKUN aHaJIN3
M CUHTE3 MH(OpMAIUK, TOTYYSHHOH U3
Pa3HBIX HCTOYHUKOB; MIPUMEHSTH
CUCTEMHBIN ImIoaxonq JJI peIICHM
MOCTaBJICHHBIX  3aJa4  HalpaBJICHUs
MOJATOTOBKHU.

-Brmaneer MPaKTUYECKUMU
HaBbIKAMHM IIOMCKAa W aHajau3a |
CHHTE3a WH(pOpMAIMN; METOAUKON
CUCTCMHOI'O IMOAX0Ja I PCUICHUA
MOCTABJICHHBIX 3a/1a4y HAIpPaBJICHU

MMOATOTOBKH.

KOMIIETEHIIUU IlepeyeHb KOMIIOHEHTOB TexHosiorust ®opma Crenenu ypoBHeil

NH- [®@OPMYJINPOB- KA dopmupoBanus OLICHOYHOI'0 |0CBOCHUS KOMIIETEHIUI

NNEKC KOMIIeTeHIM I cpeacrBa**

YK-1 |Cioco6HOCTD - 3HaeT: METOIMKM TIOMCKa, cOopa HPIeKIus, KP ba3oBblii ypoBeHb
OCYIIECTBIISATD MOUCK, 00paboTkn wmHGOPMAIMKU; aKTyaJlbHBIeCAaMOCTOSITeNIbHAs |1 - CLIOCOOEH OCYIIECTBIISATh
KPUTUYECKUM aHAJIU3 U UCTOYHMKH uHpopmammu B  chepepadora, 2 OKCIIEpUMEHTAIbLHEIE
CUHTE3 HH(POPMAIIHH, npodecCHOHATbHON JeSATeTLHOCTH;Tab0paTOpHBIC JIP UCCIIEI0BAHUS B

CTaHJAPTHBIX YU4EOHBIX
CUTYaITUIX
IHoBbIIEHHBIH YPOBEHD
- crroco0eH
MHTEPIPETUPOBATH
pe3yIbTaThI
3KCH€pI/IMeHTaJII>HBIX
HUCCIENOBAaHUN U J€eJ1aTh
BBIBOJIbI




OIIK-5

CnocoOHOCTh
peliaTh Hay4HO-
HCCIIEI0OBATENBCKH
€ 3a/1a4M [pH
OCYIIIECTBICHUU
npodeccuoHaIbHO
U IEeATEeILHOCTH C
PUMEHCHUEM
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHI 1
PUKJIATHBIX
anmapaTHo-
IPOTPaMMHBIX
CPEICTB

— 3HAeT: IMPOBEICHUS U3MEPEHUU U
HaOI0IeHU I B chepe
npodeccrnoHaTbHON IeATeNbHOCTH,
00paboTKH U IpeCTaBICHNUS
AKCTIIEPUMEHTAIBHBIX TaHHBIX

— yYMeEeT: pemaTh Hay4HO-
1ICCIIEJOBAaTEIbCKHE 3a71a4n npy|
OCYILIECTBIICHUH npodeccuoHaIBHON
NEeATEIIEHOCTH C pUMEHEHHEM
COBPEMEHHBIX MH()OpPMALIMOHHBIX

TEXHOJIOTUH ¥ TIPUKJIAJHBIX anmnapaTHO-
MIPOTPAaMMHBIX CPE/ICTB

— WMEeT HaBbIKH: MPOBEACHUS
Hay4YHO-HUCCIIEJOBATEIIbCKUX paboT B

PO EeCCUOHATLHON JESITEThHOCTH C

PUMEHEHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH U
MPUKIIATHBIX anmnapaTHo-

TeKITHS,
CaMOCTOSITETIbHAS
pabora,
mabopaTopHbIe
3aHATHSA

POrpPaMMHBIX CPEJCTB

KP

JIP

ba3oBblii ypoBeHb

- CIOCOOEH MPOBOAUTH
MaTepUaIoBEeIUECKUE
UCCJIEJIOBAHMUSI B
CTaHJAPTHBIX YUEOHBIX
CUTYaIUAX
IHoBbIlIEHHBIH YPOBEHD
- CIIOCOOEH MPOBOIUTH
MaTepUaIoBeIUECKUE
UCCJIEIOBAHUS U
aQHAJIM3UPOBATH BIMSHUE
TEXHOJIOTUU IIPOM3BO/ICTBA
Ha CBOMCTBA TOTOBOTO

MPOJYKTa

**Coxpamenust OpM OLIEHOYHBIX CPEJICTB CM. B IpriiokeHnu 2 k PIL.




Ipunoowcenue 2
K paboueli npoepamme

Ilepeuens oyenounsvix cpedcme no oucyunaune «Mamepuanosedenuey

HaumenoBanue [IpencraBnenue
No OICHOYHOTO Kpartkas xapakTepuctrka OlleHOYHOTO OLIEHOYHOTO CPE/ICTBA B
OC cpezcTBa CpeACTBa dOC
CoBmecTHas JESTEIIbHOCTh TPYIIIBI
o0y4aromuxcs u MeAaroruyeckoro
pabOTHHKA MO yIpaBIEHUEM
Jlenosas u/nm MEJarOTHYeCKOT0  pabOTHHKA C  IIEJBIO Tema (mpobnema),
1 poeBas Hrpa pemeHust y4yeOHbIX U MpOo(ecCHOHANbHO - KOHIICIIHA, POJIN U
(1) OPHCHTHPOBAHHBIX 3aJa4d IMyTEM HIPOBOrO | OKUAAEMBIN PE3YJbTAT 110
MOJCIIUPOBAHMS  PEAIbHOM  MpoOieMHON K101 urpe
cutyauuu. [lo3Bonsger oneHUBaTh yMEHUE
QHAIM3UPOBATH W peliaTh  TUIHYHBIC
npodeCCHOHAIIbHBIC 3a1a4H.
CpencTtBo NpOBEpPKHM YMEHUN NPUMEHSATH
KontponbHas padota e POBCp y P KommnekT KOHTpOJIbHBIX
2 MOJTyUYEHHBIC 3HAHWS JJIs PEIICHUS 3a1ad .
(K/P) 3a/IaHHi 110 BapuaHTaM
OTIpeIeNIEHHOT0 TUIIA TI0 TEME WJIH pa3lieny
Cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUU,
Tecr MO3BOJISIIOIIAS aBTOMAaTU3UPOBATh .
3 . DoHT TECTOBBIX 3aTaHUN
(T) IpOLEAYPY M3MEpPEHUsl YPOBHS 3HAHUN U
yMEHU# 00y4aromerocs.
Onenka crnocoOHOCTH CTYACHTA MPUMEHUTD
[Tepeuenr mabopaTOpHBIX
JlaboparopHsbie MOJTy4YeHHBIC paHee 3HAHUSA ISt
4 paloT 1 UX OCHAIIEHUE
pab6otsl (JIP) MIPOBEICHUS aHaju3a, OTIBITA,
IKCIIEPUMEHTA u BBITIOJTHCHUS
MaJor TpermojaBaTelii CO CTYACHTOM
o A perion yA > | Kommuiekr
YcTHBIN ompoc Henb KOTOPOro — CHCTeMaTu3alus M
5 3K3aMEHAIMOHHBIX
(D -ax3ameH) YTOUHEHME —MMEIOMMXCS Yy  CTYAeHTA | o . o
3HaHUU, MPOBEPKAa €ro HMHIMBUIYaJTbHBIX

1. DK3aMeHaAMOHHbIE OMJIEThI

1. Haznauenue: Mcnonb3yroTcst uisi IPOBEAECHUS IPOMEXKYTOUYHON aTTECTAllUU 10 AUCLUILINHE
"MatepuanoseneHue"
2. B OuneT BKIIIOUEHO TPHU 3a/IaHHUS:

3ananue 1. Bonpoc 1u1si MpoBEpKH TEOPETUYECKUX 3HAHMIA;
3ananue 2. 3agayda i IPOBEPKHU YMEHMSI IPUMEHATh TEOPETUUECKNE 3HAHUS;
3ananue 3. [IpoBepka HaBbIKOB. [IpakTHyeckoe BHIMOTHEHHUE 3aaHUS .
3. KommuiekT sx3aMeHaIimoOHHBIX OM1eToB BKIIOUaeT 30 OuieToB (puiararoTcs).
4. PernamMeHT 3K3aMeHa: - Bpems Ha MOATOTOBKY T€3HCOB OTBETOB - 10 40 MuH

- Crioco0 KOHTPOJISL: YCTHBIE OTBETHI.

5. lllkana olleHUBaHUA:
"OTaMYHO' - €CITU CTYJICHT TIYOOKO U MMPOYHO OCBOMJI BECh MaTepUajl IPOrpaMMbl 00yUeHUS,
MCYEPIIBIBAIOIIIE, TTOCJIEI0BATENBLHO, TPAMOTHO U JIOTUUECKH CTPOMHO €ro U3JIaraeT, He 3aTPYAHSIETCS C




OTBETOM IPU U3MEHEHUU 33aHUs1, CBOOOIHO CIIPABISAETCA C 331a4aMU U MPAKTUYECKUMU 33/1aHUSIMH,

NPaBUIBHO 0OOCHOBBIBAET MPUHSATHIC PEILICHUS.

"Xopomo'- ecnu CTyI€HT TBEPO 3HACT MPOTPAMMHBIN MaTepual, TPaMOTHO M MO CYHIECTBY €ro

U3Jaraet, He JJOMyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BIIa/IeeT HEOOXOMMBIMH

YMEHMSIMH U HaBbIKaMU MIPH BBIITOJIHEHUH MPAKTUYECKUX 3aaHUM.

"Y10BJIETBOPUTEJIBbHO' - €CITH CTYJEHT OCBOMJI TOJILKO OCHOBHOM MaTepual MPOrpaMMbl, HO HE

3HAET OT/AEIbHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEJIOCTATOYHO NPaBUIIbHBIE (DOPMYITHUPOBKH,

HapyIIaeT MoCIeA0BaTEIbHOCTh U3I0KEHUS IPOTPaMMHOI0 MaTepuasa U UCIIBITHIBAET 3aTPYAHCHUS B

BBITIOJIHEHUH MPAKTUYECKUX 3aJaHUN.

"HeynoB/1eTBOPHUTEIBHO'" - €CIIM CTYACHT HE 3HAET 3HAUUTEIbHONW YacTU IPOIrPaMMHOI0 MaTepuaia,

JIOTTYCKaeT CephE3HBIE OMIMOKH, C OOJIBITUMU 3aTPYIHEHUSMU BBIIOIHIET IPAKTUUECKHUE 3aJaHUSI.
Kaxnoe 3amanme sK3aMeHaIIMIOHHOTO OnjIeTa oleHUBaeTcst oTAeabHO. OOIIel OLeHKOM SBseTcs

cpeaHee 3HaueHue, OKPYTIAEHHOE A0 LEJNIO0ro 3HaYeHHUs.

BapuaHT 3x3aMeHallMOHHOT O OMJIeTa

MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHM S POCCUICKOW ®EJIEPAITNA
OEJJEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXIEHWE
BBICIIIEI'O OBPA30OBAHUA

«MOCKOBCKHUM HOHHTEXHEIHECKHFI YHUBEPCUTET»
(MOCKOBCKHNM ITOJIMTEX)

®daxynpreT MammHOCTpOeHMS, Kadenpa «MareprualoBeICHUE)»
JMucuummuaa «MatepuanoBeneane» ObpaszoBarensHas nporpamma 22.03.02 METAJIJTYPT U

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Inarpamma Fe-C. M3MeHeHne XUMHUUYECKOTO cocTaBa (a3 B Impoliecce NEPBUYHON U BTOPUIHON
KpUCTAJIIIM3alUu cTainu 45.

2. IToBepxHOCTHAs 3aKalika, BUJIBI U 00JIACTH IPUMEHEHUSI.

3. PacimdpoBars mapky metamtonpoaykuuu: /{18 u nate ee XxapakTepucTuKy (Ha3BaHHUE, Ha3HAUYCHUE,
CBOMCTBA, 0COOEHHOCTHU CTPYKTYPHI U TEXHOJIOTHH ).

3aB. kadenpoii

Ilepeyenn BONPoOCOB HA IK3aMeH
1. lnarpamma Fe-C. Xapakrtepuctrka (a3 u cTpyKTypHbIX coctaBisonmx (YK- 1)
2. Jlnarpamma Fe-C. Onpenenenue xumudeckoro cocrapa ¢as B cruiase ¢ 4,3 % C npu 1400°C
(OIIK-5)
3. Huarpamma Fe-C. M3MeHeHMe XMMHUYECKOTO cocTtaBa (a3 B Mpolecce MEepBUYHOM U BTOPUYHOM
kpuctaumuzamuu ctanu 45(0IIK- 5)
4. NTnarpamma Fe-C. M3MeHeHne XMMHUYECKOTO cocTaBa (a3 B IMpolecce MEPBUYHON M BTOPUYHOM
kpuctaumusanuu ctanu 30 (VK- 1)
5. Ilonsitue o ciaBax. TBepbie pacTBOpHI, MeXxaHHYecKue cMecH, xumudeckue coeaunerns (YK- 1)
6. [lmarpamma coOCTOSHUSI JIBOMHBIX CIIJIJaBOB C HEPACTBOPHUMBIMHU B TBEPIOM COCTOSHUU
kommnoneHTamu (OITK- 5)
7. unarpamma Fe-C. M3meHeHne xummudeckoro cocraBa (a3 B mpolecce MEepBUYHON W BTOPHUUHOM
kpuctauusaiuu ciasa ¢ 5 % C (OIIK- 5)



8. uarpamma Fe-C. M3MeHeHne XMMHUYECKOro cocraBa (a3 B Mpolecce MEpBUYHON M BTOPUYHOMN
kpuctayum3anmu cramu Y12 (VK- 1, OIIK-5)

9. lnarpamma Fe-C. XapakTtepuctuka (a3, y4acTBYIOIIUX B 3BTeKTHYecKOM npeBparienuu (YK- 1,
OIIK-5)

10. Jluarpamma Fe-C. OnpeneneHue XuMHU4IeCcKOro coctara ¢as B cruiase ¢ 5,5 % C npu 1300°C
(YK- 1, OIIK-5)

11. JluarpamMMa COCTOSIHHMSI JBOMHBIX CIIJIABOB C OTPAHUYEHHOW PACTBOPHMOCTHIO KOMITOHEHTOB
BTBOpAO0M coctosinuu (YK- 1, OITK-5)

12. JImarpamma Fe-C. Ompenenenue xummuueckoro cocrana (a3 B criase ¢ 4,3 % C npu 1147°C
(YK- 1, OIIK-5)

13. [umarpamma Fe-C. Onpeznenenue xumuueckoro cocrana (a3 cranu Y12 npu 1100°C (VK- 1,
OIIK-5)

14. Jluarpamma Fe-C. Onpenenenune xumudeckoro coctasa ¢a3z B cruiase ¢ 0,8 % C mpu 727°C
(YK- 1, OIIK-5)

15. Jluarpamma Fe-C. Onpenenenue xumudeckoro cocrana (a3 ctamm Y8 mpu 1100°C (VK- 1,
OIIK-5)

16. [umarpamma Fe-C. Ompenenenue xumuyeckoro cocrasa (a3 B cruase ¢ 4 % C npu 1400°C
(YK- 1, OIIK-5)

17. Jumarpamma Fe-C. M3MeHeHHe XMMHUYECKOTO cocTaBa (a3 B mpolecce MEepBUYHON U
Bropu4HOiKpucTamm3anuu cramu Y8 (YK- 1, OIIK-5)

18. J[lmarpamma Fe-C. M3MeHeHHe XMMHUYECKOTO cocTaBa (a3 B mpolecce MEpBUYHON U
BTOpHUHOMKpUcTaUH3anuu ciiasa ¢ 3 % C (YK- 1, OITK-5)

19. Jluarpamma Fe-C. Omnpenenenne XuMu4eckoro coctasa (a3 B crase ¢ 5,5 % C npu 900°C
(YK- 1, OIIK-5)

20. JImarpamma Fe-C. M3meHeHne XxuMHUECKOro cocTaBa (a3 B MPOIECCe NMEPBUYHON U
BTOpHYHOMKpUCcTaui3anuu ciuiasa ¢ 4,3 % C (VK- 1, OIIK-5)

21. Jlmarpamma Fe-C. Xapakrepuctuka (a3, yqacTBYIOIIMX B 3BTeKTOMAHOM npeBpameHnu (YK- 1,
OIIK-5)

22. Jlnarpamma Fe-C. DBTekTuueckoe u 3BTekronHoe npeppainenue (YK- 1, OIK-5)

23. Jluarpamma Fe-C. Ompenenenue xumuueckoro coctana (a3 B crutase ¢ 2,5 % C npu 900°C
(YK- 1, OIIK-5)

24. Juarpamma Fe-C. Onpenenenne XuMruaeckoro cocrana ¢a3 B case ¢ 2,5 % C npu 1300°C
(YK- 1, OIIK-5)

25. JImarpamma Fe-C. Onpenenenue xumuueckoro cocrana ¢as B cruiase ¢ 4,3 % C npu 727°C
(YK- 1, OIIK-5)

26. Jlmarpamma Fe-C. Onpenenenue xumudeckoro coctara ¢a3s B criase ¢ 1,5 % C mpu 800° C
(YK- 1, OIIK-5)

27. JluarpamMma COCTOSIHMSI TBOMHBIX CIUTABOB C HEOTPAHUYCHHOW PACTBOPHUMOCTHIO KOMIIOHECHTOB
BTBepaoM coctosiuu (YK- 1, OITK-5)

28. OcoOCHHOCTH IBTEKTUYECKOTO MpeBpamieHus qoiHbIX ciiaBoB (YK- 1, OIIK-5)
29. KpacHOJIIOMKOCTh U XJIaJHOJIOMKOCTh CTasd. [IpuYrHBI BOZHMKHOBEHHUSI U CIIOCOOBI YCTpaHEHHUSI

(YK- 1, OIIK-5)
30. Kpucrammmsanus crutaBos. [IpaBuio da3. [Ipasuino konuenrpanuii (YK- 1, OIIK-5)

31. ATOMHO-KPHCTAJIIMYECKOE CTPOCHHE METAIUTOB. THIIBI KPUCTAIUTHYECKUX PEHIETOK M UX
xapakrepuctuka (YK- 1, OIIK-5)

32. 3akoHOMEpHOCTH Kpuctayuu3anuu. CTeneHb MepeoxIaxIeHHsI, YUCIO IIEHTPOB
KPHCTAJUIM3AIMN,CKOPOCTTh pocTa KprctauioB. AMopdHusie metamuisl (YK- 1, OIIK-5)

33. JennputHas nmukBauus. [IpuunHbl BO3HUKHOBeHHs 1 criocoObl yerpanenus (YK- 1, OIIK-5)

34. JleeKTbl KpUCTAIUIMYECKOTO CTPOEHUS. BIusHIE IIIOTHOCTH JUCIOKALUN Ha TPOYHOCTD



marepuaios (YK- 1, OIIK-5)

35. CTpyKTypHBIE TUarpaMMbl YyryHOB. BiusiHMe CKOPOCTH OXJITaXXACHUS U TPapUTU3UPYIOLIHX
KOMITOHEHTOB Ha Kpucraumsanuo uyyryna. Oroen (YK- 1, OIIK-5)

36. BiusHHE CTEIEHU NMEPEOXIKACHHUS Ha Mporece Kpuctamm3aiun. CTpPOCHHUE CITUTKA.
BonansHasunkBanus (YK- 1, OITK-5)

37. BausiHHE CTENCHH MEPeOXIaXaeHus Ha Benuunny 3epHa. Momudurnuposanne(YK- 1, OITK-5)
38. OcHOBHBIE BB XUMUKO-TEPMHYECKOH 00padoTku, nx ocodennoctu (YK- 1, OIIK-5)

39. CtpoeHue u cBOMCTBa TPOOCTUTA 3aKayka 1 TpooctuTa ornycka (IK- 12)

40. MaprencutHoe npeBpaiieHue u ero ocooernnoctu (IK- 12)

41. T'a30BbIe LIeMEHTaAIUsl U HUTpoueMeHTanus. VX cpaBHUTENbHAs OLIEHKA U 00JIaCTh MPUMEHEHHUS

(IIK- 12)

42. TloBepxHOCTHas 3aKajaKa, BUIsl ¥ 001actu npumeneHus (IK- 12)

43. Tlonnas u HenosHas 3akajika cranei (K- 2)

44. Tlemenrtanus. Buasl mporecca, napameTpsl, 00J1acTu MpUMEHEHHs U noidy4yaemble cBoiicta (ITK-
2)

45. CtpoeHue 1 CBOICTBAa MapTEHCUTA 3aKaJIKU 1 MapTeHcuTa oTirycka (IIK- 2)

46. [IlpeBpamieHue aycTeHHWTa TPH HEONPEPHIBHOM oOXJaxacHUH. OCOOEHHOCTH TEPIUTHOTO
npespaienust. Ctpykrypsl nepautaoro tumna (IK- 2)

47. Ormyck. Buner otnycka. M3menenue crpykTypbl u cBoiictB mpu otiycke (IK- 2)

48. TlpokaiMBaeMOCTh U 3aKaIuBaeMOCTh. DAKTOPHI, BIMAIONINE HA TPOKATMBAEMOCTh. Briusaune
npokanuBaeMocTd Ha cBoiictBa cranu (IK- 2)

49. Orxuwr Il poxa, ero Bussl, ux HazHaucnue (IK- 2)

50. dedexTsl 3akanku u MeToabl ux npeaynpexaeHus (IK- 12)

51. Texunomorus koBkoro uyryHa (ITK- 2)

52. Kputnueckue Touku MH 1 Mk. VX 3aBUCHMOCTB OT COZIep KaHuUsl yIIIepoAa U JIETHPYIOLTIX
anemenToB B ctanu (ITK- 12)

53. Ornycknas xpynkocts | pona. [Ipnunnbl Bo3HUKHOBEHUS 1 MeTo bl ee yerpaneHus (IK- 2)

54. O6paboTka 3akanenHoi cranu xonogom (ITK- 12)

55. OcoOeHHOCTH TEXHOJIOTHU TePMUYecKoil 00paboTku ObicTpopexkymiei cramu (ITK- 12)

56. Kputrueckue Touku Al, A3, Acm. [IpeBpamenust B ctamu npu 3Tux temieparypax(IK- 2)

57. Ynyumenue. CTpoeHHUE U CBOMCTBA cOpOHTa OTIycKa U copouTa 3akanku (IK- 2)

57. IToBepxHOCTHAs 3aKayka: ra3oriaMenHas u 3akanka TBY (ITK- 12)

59. [peBpaiiieHus nMpH OTIyCKe 3akajieHHO# ctanu. Bunst otrycka (ITK- 12)

60. Crioco0Obl 3aKalIKu: HEMPEPhIBHAS, IPEPHIBUCTAs, cTyneHuaTas, uzorepmuucckas(ITK- 2)

61. OTxur U HOpMaIHM3alUs CTAIH. PeXuUMBI, XapaKTEpUCTHKA MOJTYy4aeMOM CTPYKTYpHl U CBOWCTB

(IIK- 2)

62. Haknen u pexpucramu3saius metamuios (ITK- 2)

63. Harpes cranmu. Hacnencreennoe 3epHo. [leperpes u nepexxor(ITK- 12)

64. Orxur I pona, ero Busl, ux HazHaueHue(ITK- 12)

65. Azotuposanue. [TapameTpsl mporiecca, cBoiictBa u ooaactu npumenenus(IK- 2)

66. Busl Tepmuueckoii 00padotku, ux Haznadenue (IK- 12)

67. 3akanka cranu. OnpeneneHrne 3HAYCHU OCHOBHBIX MTApaMETPOB: TEMIIEpaTyphl HArpeBa,

JUTUTENILHOCTh Harpesa, ckopoctu oxiaxkacuus (IK- 2)

68. 3akanounsle cpejibl, ocHOBHBIE TpeboBanus K HUM(ITK- 2)

69. Ornycknas xpynkoctb |l pona. IlpuynHBI BOSHUKHOBEHHMS W METOABI €€ YCTpAaHEHUS U

npeaynpexaeaus(IK- 2)

70. Hurponemenrarus. [Tapametpsl mporiecca, cBoiicta u obnactu npumeHenus (IK- 2)

71. luarpamma n3oTepMuueckoro npespamieHus aycrenura. (IK- 12)

72. PacumdpoBaTh MapKy METAIONPOAYKIUHU: Y8 U AaTh €e XapaKTepUCTUKY (Ha3BaHUE,

Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphI B TexHomoruu) (IK- 12)

73. OcHOBHBIE MOKa3aTeau (PU3NKO-MEXaHUYECKUX CBOMCTB MATEpUANIOB U METOJbI UX OMpPENEICHUS

(HB, HR, HV, o8, oT, 8, KCU) (IIK- 12)

74. PacmmdpoBath MapKy MeTaUIONPOAYKIHH: beT31c U 1aTh ee XapakTepucTUKy (Ha3BaHHUE,

Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpHI 1 TexHonorun) (IIK- 2)



75. Pacmmdposats Mapky metamutonpoaykuun: CU15 u nate ee xapakTepucTuky (Ha3BaHUE,
Ha3HA4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpHI 1 TexHonorun) (IIK- 2)

76. PacmmmdpoBaTh Mapky meTtautonpoaykiuu: Cranb 45 u aTh ee XapaKTepUCTUKY (Ha3HaueHHUe,
Ka4ecTBO, MECTOIOJIOKEeHUE Ha quarpamme Fe-C, ctpykrypa, ocooernnoctu texHosiorun) (IK- 12)

77. Pacumdposare Mapky metamutonpoaykuuu: KY 30-6 u nate ee xapakTepucTHKy (Ha3BaHue,
Ha3HAa4YCHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI 1 TexHoiorun) (K- 12)

78. PacmmmdpoBats mapky metammonponykimu: BU 120-4 u mate ee xapakTepUCTHKY (Ha3BaHHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI 1 TexHoioruu) (K- 12)

79. Pacmm¢ppoBath Mapky metatonpoaykuuu: BCt3cn u 1aTh ee XapakTepucTUKy (Ha3BaHUE,
Ha3HAYCHHE, KayecTBO, ocodeHHocTH TexHonorun) (IMK- 12)

80. PacimmmdpoBats Mapky metasmonpoaykiuu: Ctams O8KIT ¥ JaTh €€ XapaKTepUCTUKY (Ha3HAUCHHUE,
Ka4ecTBO, MecTomnooxeHnue Ha quarpamme Fe-C, crpykrypa) (IIK- 2)

81. Pacmmdposats Mapky metamutonpoaykiuu: CT3KII 1 JaTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3HAYCHUE, KauecTBO, ocobeHHocTu TexHosorun) (IMK- 2)

82. PacmmdpoBare mapky Meramwtonpoaykuuu: Y12A W gaTh ee XapaKTepUCTUKY (Ha3BaHUE,
Ha3HaueHHe, KauecTBO, MECTONOJI0kKeHne Ha quarpamme Fe-C, cTpykTypa, 0cOOEHHOCTH TEXHOJIOTHH)
(IIK- 12)

83. Pacumdposare mapky meramnonponaykuuu: Crane 30A u nath ee XapakTepHCTUKY (Ha3BaHHeE,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphI B TexHomoruu) (IK- 12)

84. PacumdpoBars mMapky meramwionponaykuuu: XBI' m gate ee xapakTepucTHKY (Ha3BaHHE,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphI B TexHomorun) (K- 12)

85. PacmmdpoBars mapky meramtonponykuuu: IIX15 u nate ee xapakTepucTuky (Ha3BaHUE,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHoorun) (ITK- 2)

86. Pacmm¢poBats Mapky MeTasutonpoaykiuu: /{18 u gate ee xapakTepucTHKy (Ha3BaHHUE,
Ha3HAYEHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHomorun) (IK- 2)

87. PacummdpoBaTh MapKy METaUIONPOIYyKIMKA: AMT U 1aTh €e XapaKTepUCTUKY (Ha3BaHUE,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHoorun) (IK- 2)

88. PacmmdpoBats Mapky Metautonpoaykuuu: BK8 u nate ee xapakrepuctuky (Ha3BaHHe,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphl 1 TexHomoruu) (IK- 2)

89. Pacmm¢poBats Mapky meramtonponykuuu: 12X18H10T u nate ee xapakTepuCTUKY (Ha3BaHUE,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphl 1 TexHomoruu) (IK- 2)

90. Pacmm¢ppoBaTh Mapky MeTayutonpoaykiuu: P18 u nate ee xapakTepucTHKy (Ha3BaHUE,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHomoruu) (IK- 2)

91. Pacmmudposars mapky metamonpoaykiuu: 110I°13J1 u nate ee xapakrepucTuky (Ha3BaHHE,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphI B TexHomorun) (ITK- 12)

92. PacmmudpoBare mapky Meramtonpoaykmuu: bpOd6, 5-0, 15 u nmate ee xapakTepuCTHUKY
(Ha3BaHMe, HA3HAYCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI U TexHonornn) (IK- 2)

93. MukpomexaHuKka KOMITO3UIIMOHHBIX MaTepUalOB C BOJIOKHUTHIM HamoiHuteneMm. Kpuruueckas
JUITMHA BOJIOKHA. AITUTUBHOCTH cBOiCTB Kommo3uTa(IlK- 12)

94. Pacmmudposars mapky metamonpoaykiuu: 25XI'T u naTe ee xapakTepuCTUKY (Ha3BaHHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpHI 1 TexHonorun) (IIK- 2)

95. PacumdpoBars Mapky Metamutonpoayknuu: 08X13 u maTe ee xapakTEepUCTHKY (Ha3BaHHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpHI 1 TexHonorun) (IIK- 2)

96. Turan u ero cmiaBsl. CBoticTBa u oonactu npumeHenus (IK- 2)

97. BeicokoTeMnepaTypHbie MaTepraibl. XKapocToitkocTs u skaporpodnocts (ITK- 2)

98. MarnuToTBep/bple 1 MarHuToMsTkie Marepuainbl. KospunutrupHas cuia. @akTopel, BIUSAIOLIUE HA
MarHuTHbIe cBoiicTBa Matepuaios (IK- 12)

99. Pacumdpoars mapky metaionpoaykiuu: 38XMIOA u naTh ee XapaKTepUCTHKY (Ha3BaHUE,
Ha3HAa4YCHHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI 1 TexHoioruu) (IIK- 12)

100. PacmmdpoBare mMapky Meramutonpoayknuu: AJI2 u naTe ee XapaKTepuCTUKY (Ha3BaHHE,
Ha3Ha4YCHUE, CBOMCTBA, 0COOEHHOCTU CTPYKTYphI 1 TexHonorun) (ITK- 12)

101. Pacmmdposare mapky metammtonpoaykiuu: bpC30 u naTh ee xapakTepucTuKy (Ha3BaHUE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpHI 1 TexHonorun) (IIK- 2)

102. PacmmudpoBars mapky metamonpoaykiuu: T15K6 u nate ee xapakrepucTuky (Ha3BaHUE,
Ha3Ha4YCHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYpHI 1 TexHoioruu) (K- 12)



103. Pacmm¢poBats Mapky Metaiuionpoaykiun: TT8K6 u nate ee xapakrepucTuky (Ha3BaHUE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpHI 1 TexHonorun) (IIK- 2)

104. PacumdpoBars Mapky metamtonponykuuu: JI70 u maTe ee XapaKTepUCTUKY (Ha3BaHHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpHI 1 TexHonorun) (IIK- 2)

105. PacmmdpoBaTth Mapky MeTasutonpoaykiuu: bpb2 u nate ee xapakrepucTuky (Ha3BaHHe,
Ha3HAYEHHUE, CBOWCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHoorun) (IK- 2)

3agaHus 11 KOHTPOJIBLHOH padoThI

10 AUCIIUIIJINHEC «MaTepI/IaJ'IOBeI[eHI/Ie»
(HaUMEHOBaHHE JVCLUILIINHBI)

- OLEHKA «OTIWYHO» BBICTABIIACTCSA CTYACHTY, €CIU CTYIAEHT BBIIOJIHUI BCE
MPEUIOKEHHBIC 3a/1aHUS U HE JOMYCTHII CYIIECTBEHHBIX OIINOOK;

- OLIEHKA «XOpOILLIO» BBICTABIAETCA CTYIAEHTY, €CIU CTYIEHT BBIIIOJIHWI BCE
MPEUI0KEHHBIE 3aIaHUH, HO TOMYCTHI 1-2 cyIiecTBeHHbIE OMINOKY;

- OLIEHKA «yIOBJIETBOPUTEIILHO», €CJIM CTYACHT HE BBIITOJIHWI ITOJHOCTBIO OJHO
3a/1aHuUC;

- OLIEHKA «HEYIOBJIETBOPUTEIBHO» €CIU CTYAEHT HE BBIIOIHUI ITOJHOCTBIO Ba
3a1aHusl.

Tema «Yruepoauctsie cranu u uyryHsi» (IK- 2)

[Tpumepsl 3agannii
3ATAHUE Ne 1

1.Hageptute B Maciirabe quarpamMmy COCTOSIHUS JK€JI€30-YTIEPOAMCTHIX CIJIAaBOB HAa CTaHIAPTHOM
OylaHke, MocTaBbTe OyKBEHHBIE 00O03HaueHUs. HazoBuTe ¢azpl M CTPYKTYpHBIE COCTAaBISIONINE B
KaXa0u obmacTu quarpamMmbl (a3bl 3aKTFOUUTE B KBaPATHBIE CKOOKH)

2. B kakux mnpenenax wusMeHsiercs xumudeckuid coctaB (%C) aycreHMTa TpU TMEPBUYHON
kpuctaumzanuu cmasa ¢ 1,8 %C? Kak Ha3zplBaeTcs 3TOT CIUIaBa M KaKyl CTPYKTYPY MMEET INpHU
KOMHATHOMW TeMIlepaType B COOTBETCTBUU C IMArpaMMOil jkene30-yriaepoa?

3. Hammmure cxemy mnpeBpamienus ans cramu, cogepxameid 0,8 %C mpu temnepatype 727°C.
VYkaxkute xumuueckuii coctaB (%C) i (a3, ydacTBYIOIUX B OSTOM TpeBpalieHud. YTo
MPEACTABISIIOT COO0M ATH (ha3bl, KaKyI0 HMEIOT KPUCTAJUTMUECKYIO PEeETKY U CBOMCTBA?

4. HNana cranp mapku Y10A. VYkaxure Kiacc 3TOH CTaiM MO KauecTBY (OOBIYHOTO KauecTsa,
KaueCTBEHHasl, BHICOKOKAYECTBEHHAs), a TaKXKE€ Cpe/Hee COAepaHHe yriepoaa U CTPYKTYypy ITOM
CTaJIM MPU KOMHATHOW TEMIIEpaType B COOTBETCTBUU C AUATPAMMOM KeJIe30-yIIIepo/I.

5. llana crans mapku BCTSkm. Ykaxkure ee KauecTBO, YTO O3HAYAIOT OYKBHI M IU(MPHI BXOAAIIHNE B
MapkupoBKy. [lo kakuM TmoOKazarensiM (XUM. COCTaB, MEXaHHYECKHUE CBOWCTBA) MPOU3BOIAUTCS
KOHTPOJIb 3TOM cTanu?

3AJJAHUME Ne 2

1. HauepTtute B Maciirabe quarpaMMy COCTOSIHHSA JK€JI€30 - YIJIEPOJUCTBIX CIJIAaBOB HAa CTaHIAPTHOM
OnaHke, mMocTaBbTe OyKBEHHBIE O0O3HaueHus. HazoBure (a3bl M CTPYKTYpHBIE COCTaBISIONINE B
K10 00acTu auarpamMmsl ((has3el 3aKITIIOUNTE B KBAAPATHBIE CKOOKH)

2. Kakwme a3zl Bxomar B cocrtaB mnepiura? JlaiiTe XapakTepuCTHKY OJTHX (a3 U yKaxuTe
KOHIEHTPAIUIO B HUX YIJIepoja Py KOMHATHOM TeMIieparype

3. CmmaB comepxur S5 %C. Ompenenure KoHueHTpanuio yriepoga B ¢aszax mpu 1000°C. Kaxk
Ha3bIBAETCS 3TOT CIUIAB?



4. Ian yyryn mapku CU15. Yto o6o3HauatoT OyKBBI W IUQPHI, BXOAAIMME B MapKupoBKy? Kakas
¢dopma rpadura B 3TOM uyryHe?

5. Jlana cramp mapku Y10A. YkaxuTe Kiacc 3TOH CTald MO KayecTBY (OOBIYHOTO KadecTBa,
Ka4eCTBEHHAasl, BHICOKOKAYECTBEHHAsI), a TAKXKE CPEIHEE COJACp)KaHUE YIIIepoAa M CTPYKTYpPY ATOM
CTaJIM IPY KOMHATHOHM TEMIIEpaType B COOTBETCTBHH C TUArpaMMOI KeJIe30-yTIepo

Tema: «Tepmuueckast o0padotka» (ITK- 2)

[Tpumepsl 3agannii

3ananue Ne 1

1. Uto Ha3bpIBaeTCs MOJHOM 3aKaIKOW U U KaKUX cTajiel ee npumeHstor? Haueptute cxemy
MIOJTHOM 3aKaJIKU ¥ BBICOKOTEMIIEPATYPHOTO OTITYCKa (B KOOpAMHATAX t-T) cTanu 50 U yKakurte
CTPYKTYpY Ha KaXKJIOM dTare TepMooOpaboTKH (10 3aKaIKu, MOCIE 3aKAJIKH, TTOCTIE OTIYCKa)

2. Kak nmpoBosaT moBepXHOCTHYIO 3akanky TBY? YkaxuTe peKOMEHIYEMYIO TOJNIINHY CIIOS,
CTPYKTYPY U TBEPAOCTh MOBEPXHOCTH U CEPALIEBUHBI cTasin nocie 3akanku TBY. Kak perynupyrot
TOJIIIUHY 3aKaJIC€HHOU 30HBI?

3. Kak BinsieT Ha IpOKaIMBaEMOCTh pa3Mep 3€pHa ayCTeHUTa?

4, B cranmu 50 nocne 3akanku nonydeHa ctpykrypa M3+®. Vkaxute mapamerpsl 3akaikH (t
Harpesa, V 0XJI.) OTHOCUTEJIBHO KpUTHUYECKHX. OLIEHUTE NPAaBUIBHOCTD PEXMMA 3aKaIKH

3aganue Ne 2

1. Urto Takoe ynyunienue? Kakyro CTpyKTypy ¥ TBEPAOCTh UMEET CTallb MOCIIE YIYUIICHHS ?
[IpuBeauTe mpuMep ynydiaeMou CTaiau

2. OOBbsICHUTE BIMSIHHAC BEIMYMHBI 3¢pPHA ayCTEHUTA Ha MPOoKaMBaeMocTh ctanu. Ctans 40 nByx
IUTABOK MMeeT 3epHO cooTBETCTBEHHO Ne3 1 Ne5. Kakas maBka OyaeT UMeTh OOJIBIITYIO
IIPOKAJIMBAEMOCTb U IIOUeMy?

3. C KakoM LEbI0 U JUIsl KAKUX CTAJIeW MPUMEHSIOT [IeMeHTaluoo? HauepTute cxemy ieMeHTaluu
U nocieaytomen repmoodpadotku s ctanu 25XI'T. YkaxkuTe TBep1oCTh TOBEPXHOCTH U TOIILUHY
YIPOYHEHHOTO CJI0A

4. Kaxkast ckopocTh oxakIeHus Ha3bIBaeTcs Kputuueckoi? Kakue cTpykTypbl 00pa3yroTcs B
cTany Y8 Mmpu OXJIaxaAeHUU co ckopocThio V1 u V5. Uto npenacTaBisioT co00i Ha3BaHHBIE

CTPYKTYPHI?

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJEPALINN
®denepanbHOE roCcy1apcTBEHHOE aBTOHOMHOE 00Pa30BaTENIbHOE YUPEKIEHUE BBICILIETO
o0Opa3oBaHUs
MOCKOBCKUH MOJTUTEXHUYECKUN YHUBEPCUTET
Hamnpasnenue noarorosku:

22.03.02 METAJUIYPTUA
OII (mpoduns): «VHHOBAIIUU B METAJUTYPTHH»

Ka(be;[pa: «MaTepI/IaJIOBeI[eHI/Ie»
(HauMeHoBaHHUe Kadeapbl)

Nenosas (poJieBasi) urpa Nel (IIK- 2)

IO JUCHUIIIINHE «MaTepI/IaJIOBe,Z[eHI/Ie»
(HaMEHOBaHHE AUCLUILIHHBI )

1 Tema (mpo6aeMa) MaKpPOAHATINS CTATTH ... uuvenreenreanreenneeanneennenns



2 Konuenuus urpbl: MpoBeieHNE UCCIESA0OBAHNS TEMIUIETa pelibca, Makpolumda aeranmu,
3akaneHHoit TBY, makpomuuida cBapHoro coenunenus. [1o kaxnomy obpasily onpenaensercs
METOJIMKa TPAaBJIEHUSI, ONMMCHIBACTCA BBISIBICHHAS CTPYKTYpa

3 Posm:

SR < 01 ¢: 010852 0 0 O © 2 B X

- . . TEXHUKHA-HCCIICIOBATEIIH .. .vvvveesssrrreessnssreeesasssesessssnesesassssessssssssesssnssssessasseessanssnns ;

4 Oxunaemblii (e) pe3yabTar (bl) AeIaeTCs 3aKII0UYECHNE O PUEMKE ACTAIA ¢ TEXHUICCKUM
000CHOBAHUE TIPUHSITOTO PEIICHHUS .. .'vvenervrernannns.

- OIICHKA «3aUTEHO» BBICTABJISIETCS CTYACHTY, €CIIU CTYJIEHT 0e3 OIIMOOK OnpeaesseT
METOJIMKY TPABJICHHUS, OMUCHIBAET BBISIBICHHYIO CTPYKTYPY, IPABUIBHO JeJIaeT 3aKII0YEHUE O
KaueCTBE UCCIIENYEMON JeTalu;

- OIICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYACHTY, €CJIHM CTYICHT HE BJIaJICeT METOAUKOM
TPaBJICHUS, HE MOKET MTPABUIIBHO UACHTU(DUIIUPOBATD UCCIACTYEMYIO CTPYKTYPY. ... n.....

CocTaBuUTENb Tep-Baransun 1HO.C.
(monuck)

« » 20 r.

Jenosas (poJieBasi) urpa Ne 2 (YK- 1)

0o JUCHUIIIIMHEC «MaTepI/Ia.]'IOBeI[eHI/IC»
(HaMMEHOBAHWE AUCIUTITHHBI )

1 Tema (mpo6aeMa) 3aKaIKA U OTITYCK CTAMH . ...euuueeneeenneennneenneennnennn.

2 Konuenuusi Hrpbl ONpeACIICHUE ONTUMAIBLHON TEMIIEPAaTYPhl 3aKaJIKH CTaIu 45 U 3HAUYCHUS
KPUTUYECKHUX TOYEK, YCTAHOBJICHUE BIUSHUS CKOPOCTH OXJIAXKICHUS Ha TBEPJOCTh, U3yUCHHE
MHUKPOCTPYKTYPHBI CTaJIel TTOCIIe TEPMUYECKON 00pabOTKH

3 Posn:

- o HAYATBHHUK L 3T e X

- . .MHIKECHEPBI-MICCIICIOBATEIIM ... csvvesreesseessseesseessseessseanseessesssneessneasseesneesneesnnsensessnneenns ;

4 Oxunaemblii (e) pe3yabTar (bl) AelIaeTCs 3aKITI0UYEHNE O COOTIOICHUN TTPABUIILHOM
TEXHOJIOTHH ITPH NMPOBEAECHNUHN 3aKAIKHU CTAMH 49.......vviianen e

- OLICHKA «3a4TEHO» BBICTABIISETCS CTYJCHTY, €CJIU CTYACHT 0€3 OINOOK OMUCHIBAET
MIpEBpAILCHHS], POUCXOISALINE TTPH 3aKAJIKE CTANIN; AT PEKOMEHAAIMH 10 PEKMUMaM 3aKaJlKu
craimu 45;

- OIICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYACHTY, €CIIU CTY/ICHT JOMYCKAeT rpyObIie OMNOKU
IIPU ONMUCAHUU MIPEBPALLECHU, MPOUCXOIAUINX MIPU 3aKaJKe CTaJIH; 1aeT HelpaBUIbHbIE
PEKOMEHIALIMHY IO PEXKUMaM 3aKaJIKHU cTanu 45

CocTaBuTENb Tep-Baransun 1HO.C.
(oanuck)

« » 20 r.

O0pa3ubl BonpocoB U3 poH1a TeCTOBBIX 3aJaHU I

Tema: «Mukpoanamu3 cramm» (OIIK- 5)



3ananue Ne 1

1. Yo Ha3bIBaeTCs CTPYKTYpOil MaTepuana?

a) MIEePOXOBATOCTh MOBEPXHOCTH; 0) BUIUMOE CTPOCHHE; B) HATUYUE TPEITUH

2. Uto Taxkoe XJI1agHOJIOMKOCTE?

a) YMEHbIIIEHUE TBEPAOCTH MIPH HU3KHUX TeMIlepaTypax; 0) oXpylmunBaHue MaTepralia Mpu HU3KUX
TeMIepaTypax; B) IPOYHOCTh MaTeprasa Mpu HU3KUX TeMIepaTypax

3. Hanbonee GnaronpuaTHeIM codeTaHUEM (DPU3MKO-MEXaHHUECKUX CBOWCTB 00JIaAaioT

a) KpYITHO3EPHUCTHIC; 0) MEIKO3EPHUCTHIC; B) CBOMCTBA HE 3aBUCST OT BEJIMUMHBI 3€pHA

3amanue Ne 2

1. [Tpu kaKOM yBEIMYCHUH U3YIaIOT MEKPOCTPYKTYPY?

a) menee 100 pa3; 6) 6oee 50 pas; B) HEBOOPYKCHHBIM IJ1a30M

2. Kakoii XuMu4ecKuii 2J1€MEHT BBI3bIBAET XJIaJTHOJIOMKOCTE?

a) cepa; 6) pocdop; B) yraepon

3. YBenuueHne HoMepa 03HavyaeT Cclieyiolllee U3MEHEHHE BEIMYUHBI 3€pHa
a) yBesln4eHue; 0) yMeHbIlIEHUE; B) HE O3HAUACT

3ananue Ne 3

1. Ha xaxom npuHImIne padoTaet MeTaisiorpadpu4eckuii MUKpOCKOTT?

a) MPOXOJKACHUE CBETA uepe3 MaTepual; 0) OTpakeHHE CBETa MaTEpUalIOM; B) IOTJIOLICHNE CBETa
MaTepHagoM

2. Kakoif XuMHUeCKHUH SJIEMEHT BBI3BIBACT KPACHOJIOMKOCTb CTaIH?

a) yriaepoz; 0) cepa; B) dhocop

3. CKOJIBKO HOMEPOB COIEPIKUT IIKajIa OLEHKU BEJTMUMHBI 3epHa CTaI?

a)7;6)10;8)5

3aganue Ne 4

1. Kak onpenenuth yBenTudeHUE MUKpPOCKoOMa?

a) (yBenmueHue okyisipa) — (yBeTU4YCHHUE OOBEKTHBA) =, 0) (yBeIHUueHUE OKyIIsIpa) + (yBEIHUCHUE
00beKkTHBA) =; B) (YBEIMUYEHUE OKYJIsIpa) X (yBEIMUCHUE OOBEKTUBA) =

2. Uto Takoe KpacHOJIOMKOCTh CTasin?

a) motepst mpouHocty npu Harpese Boimie 1000°C; 6) oxpymuuBanue npu Harpese Boimie 1000°C; B)
MPOYHOCTH MPU BBICOKHX TeMIIepaTypax

3. Kak onieHuBaroT BeIMUMHY 3€pHa CTAIH?

a) IMyTeM TPaBJICHUS MUKpOLLIH(a; 0) MyTeM CpaBHUBAHUS C 3TAIOHOM; B) ITyTeM OTpaKaTeIbHON
CIOCOOHOCTH

3ananue Ne 5

1. Yro o3nauaer 3anuch x50?

a) yBenuueHue 6onee 50 pas; 0) yBenuuenue B 50 pa3; B) yBenuuenue menee S0 pas

2. MoXHO 711 BU3yaJIbHO 0OHAPYXHUTH ocdop B cTan?

a) 1a, pu conepxkanuu oosee 1,2%; 0) na, npu cogepkanuu menee 1,2%; B) Het, npu 1000M
coJlep:KaHuuU

3. Kak BBIABISIOT rpaHuUIlbl 3epeH MeTaiia?

a) MyTEM CPaBHEHUS C ATAJIOHOM; 0) ITyTeM TpaBJIeHUS MUKpOILTH(A; B) METOJOM XUMHUYECKOTO
aHanm3a

3amganue Ne 6

1. Yo Takoe pa3peraromias ciocoOHOCTh MUKPOCKOTIA?

a) MUHUMAJIbHOE PACCTOSIHHE MEXKIY IBYMS BUIUMBIMH pa3JebHO TOUKaMH; 0) MaKCUMAaJIbHOE
paccTosiHuE MEX1Y ABYMS BUIUMBIMU pa3JelIbHO TOUKAMU; B) YBEJIMUEHUE MUKPOCKOTIA

2. B xakoMm Buze Haxoautcs pocdop B cramu?



a) B BUJIC TBEPJIOTO PACTBOpPA MPH JIFOOOM CoJIepKaHUM; 0) B BHJIE XUMUYECKOTO COCTUHEHUS BBIIIIE
1,2%; B) B BuIe TBepaoro pactBopa 1o 1,2%

3. Uto Takoe »BTEKTHKA?

a) JIETKOTTaBKasi CMECh; 0) XUMHUYECKOE COSTMHEHUE; B) TBEPABIN pacTBOP

3amganue Ne 7

1. Yro Ttakoe perummka?

a) BUIUMOE CTPOSHHUE MaTepuaa; 0) clienok penbeda MoBepXHOCTH; B) (hoTorpadust moBepXHOCTH
2. Cepa BBI3BIBaCT KPACHOJIOMKOCTh CTaJIH, €CJIM OHA HAXOAHUTCS B BUJIC

a) cynbduaa Mapranua; 0) cynshua xxenesa; B) TBEpAOTO pacTBOpa

3. DBTeKTHKA CyTb(pU/IA JKeJle3a C KeJIe30M IPU HOPMAITLHOU TeMIIepaType

a) Xpynka; 0) IIacTUYHa; B) yrpyra

3amganue Ne 8

1. C yBenuyeHueM JUIMHBI BOJHBI CBETA pa3peliaromiasi CliocOOHOCTh MUKPOCKOTA
a) yBeJIIMYMBAETCS; 0) yMEHBIACTCS; B) HE U3MEHSETCS

2. ®ocdop obpasyer ¢ xKene30M

a) TBEPBIA PacTBOP; 0) XUMHUUYECKOE COSMHEHNE; B) HE B3aUMOJICUCTBYET

3. DBTEKTHKA CyIb(huIa jKee3a ¢ JKeae30M npu Temmneparypax Boime 1000°C

a) TIaBUTCs; 0) XpyIKa; B) MIaCTHYHA

3amganue Ne 9

1. Uem Oostbllle MUHUMAJIBHOE PACCTOSTHUE MEXKAY ABYMS BUIUMO Pa3IeIbHO TOUYKAMH, TEM
pa3zpeniaroas CriocoOOHOCTb

a) OouibIe; 0) MEHBIIIE; B) HET 3aBUCUMOCTH

2. ®ocdop B cTanmsax o0pas3yeT ¢ Kene30M

a) TBEpAbIil pacTBOp; 0) XMMUYECKOE COCTUHEHNUE; B) HE B3aUMOICHCTBYET

3. Oxcumet

a) IIIACTUYHBI; 0) XPYIIKH; B) YIIPYTH

3amganue Ne 10

1. Ha xaxom npuHIuIe paboTaeT pacTpOBBIN 3JEKTPOHHBI MUKPOCKOTI?

a) MPOXOXKIEHUE IIOTOKA JIEKTPOHOB Uepe3 MaTepuai; 0) OTpakeHUE OTOKA JIEKTPOHOB MaTEpUAIIOM;
B) OTpaKEHUE CBETA MAaTEPUATIOM

2. Cepa obOpa3zyer ¢ xkene3om

a) TBEpAbIil pacTBOp; 0) XMMHUYECKOE COCTUHEHNE; B) HE B3aUMOICHCTBYET

3. Cynbdua mapranma npu temreparypax Boime 1000°C

a) Xpynok; 0) MIIaCTUYCH; B) TUTABUTCS

3amganue Ne 11

1. Ilpu kakoM yBeIMUYEHUH IPOBOJAT MUKPOAHAIN3 CTAIU?

a) 6osree x50; 6) He menee x100; B) He menee x1000

2. Kak onieHUBAIOT coiepKaHie HEMETATMYECKUX BKIIOYCHHH B CTAIN?

a) METOZIOM XMMHUYECKOTO aHaIn3a; 0) MyTeM CpaBHEHUS C TAJJOHOM; B) TIO TBEPAOCTH 00pa3Iia
3. Uro Takoe OKCUIBI?

a) OKHCIIBI yIiiepoa; 0) CMECh OKHCIIOB; B) OKHCJIBI JKeJie3a

Samganue Ne 12
1. Yro Takoe XJIaJHOJIOMKOCTE?
a) YMCHBIIIEHUE TBEPIOCTH IPU HU3KUX TeMIIepaTypax; 0) OXpyIYrBaHHE MaTepraia Py HA3KUX



TeMIIEpaTypax; B) IPOYHOCTh MaTepUalia IPU HU3KUX TeMIepaTypax

2. CKOJIbKO 0aJIIOB COACPIKUT IIKAJIa OLIEHKU KOJMYECTBA HEMETAJUIMYECKUX BKIIFOYCHUH B cTan?
a)10;06) 5;B) 7

3. K HemeTammyecKuM BKITIOYCHHSIM B CTaIN OTHOCSTCS

a) pocop; 6) cynbuasl U OKCUABL; B) YIIIEPOA

3amanne Ne 13

1. Kakoil XUMIUYECKHI1 DJIEMEHT BBI3BIBACT XJIAAHOJIOMKOCTE CTAIIH?

a) cepa; 0) pocdop; B) yrimepon

3. IIpu kakoM yBEIMYEHUH MTPOBOISAT MUKPOAHATIU3 CTATU?

a) He Mmenee x1000; 6) 6onee x50; B) He menee x 100

3. Hanbonee GiaronpusiTHeIM coueTaHueM (PU3NKO-MEXaHUIECKUX CBOMCTB 00JIaaloT
a) CBOMCTBA HE 3aBHUCAT OT BEJIMYHHBI 3¢pHA; 0) MEITKO3EPHUCTHIC; B) KPYITHO3EPHUCTHIC

3amganue Ne 14

1. Kakoit XuMUYEeCKHI 3JIEMEHT BBI3bIBAET KPACHOJIOMKOCTH CTaJN?

a) yruepon; 6) cepa; B) hocdop

2. Ha xakom nmpuHIMIIE pab0TaeT MIEKTPOHHBI MUKPOCKOT?

a) OTPaKEHUHU CBETA MaTepuanioM; 0) MPOXO0KICHUH MTOTOKA JIEKTPOHOB Yepe3 MaTepual; B)
OTpaXeHUH MOTOKA AJIEKTPOHOB MaTepraioM

3. VYBenudeHue HOMCpa 03Ha4YacT CIACAYIOIICC N3MCHCHNC BCJIMYHNHBI 3CPHA

a) yMCHBIIICHHE; 0) HE O3HAYACT; B) YBEIMUYCHUE

3amganue Ne 15

1. Yro Takoe KpaCHOJIOMKOCTh CTaJIu?

a) moteps npoyHocTH rpu Harpese Boilie 1000°C; 6) oxpymuuBanue npu Harpese Boime 1000°C; B)
MPOYHOCTH MPU BBICOKHX TeMIlepaTypax

2. Yem Goubliie MUHUMAJIBHOE PACCTOSHUE MEXKIY IByMS BUAUMBIMU Pa3elIbHO TOYKAMH, TEM
paspenaronias cnocoOHOCTh

a) HET 3aBUCUMOCTHU; 0) OOJIBINIE; B) MCHBIIIE

3. CkoubKo 0ajyioB COAECPIKUT IIKaJIa OLEHKU BEJIMYUHBI 3epHa CTan?

a)7,0)10;8)5

3amanue Ne 16

1. Yro Takoe OKCUIBI?

a) CMeCh OKHCJIOB; 0) OKUCIIBI XkKeJe3a; B) OKUCIIBI YIIIepoaa

2. Kakoi XuMUYeCKU 2JIEMEHT BBI3BIBAE€T KPACHOJIOMKOCTD CTaNIN?

a) cepa; 0) pocdop; B) yraepon

3. Ha xakom npuHIune padoTaetT MeTaiorpadu4eckuii MUKpOCKOTI?

a) OTpaXEHUHU CBETa MaTepualioM; 0) MOTJIOIIEHNH CBETa MaTEPHAIOM; B) IPOXOKICHNUHU CBETA Yepe3
Marepuan

3ananue Ne 17

1. Okcunsl

a) XpynKu; 0) ynpyru; B) MIaCTUIHBI

2. Kakoli XUMUYECKHH DJIEMEHT BBI3BIBACT XJIAAHOIOMKOCTh CTAIH?
a) pocdop; 6) yriepon; B) cepa

3. [Ipu kakoM yBETHMUYEHUH U3YIAIOT MUKPOCTPYKTYPY?

a) 6osree 50 paz; 6) HeBoOpYyKeHHBIM TJ1a30M; B) MeHee 100 pas



3amanue Ne 18

1. Cepa BBI3BIBACT KPACHOJIOMKOCTD CTaJId, €CJIM OHA HAXOJUTCSA B BUC

a) TBEpJ0TO pacTBopa; 0) cuiabduaa xenesa; B) Cynbhuaa Maprania

1. Yro Takoe pazpemraromias CrtocOOHOCTh MEKPOCKOTMa?

a) yBEeIMYEHHE MUKPOCKONA; 0) MUHUMAJIbHOE PACCTOSIHUE MEXTY IBYMS BUTUMBIMH pPa3/ieiIbHO
TOYKaMH; B) MAKCUMAJIBHOE PACCTOSTHUE MEXTY IBYMsI BUJTMMBIMH Pa3/IeIbHO TOYKAMHU

3. Kaxkoii xuMuueCcKkuii 37 1€MEHT BEI3LIBAET XJIAJHOJIOMKOCTD cranu?

a) cepa; 06) pocdop; B) yrimepon

3amanne Ne 19

1. ®ocdop obpazyer ¢ xkene3om

a) XUMHYECKOE COeTMHEHNE; 0) TBEPbI pacTBOP; B) HE B3aUMOJICHCTBYET

2. Yrto o3Havaer 3anuck x50?

a) yBennueHnue meree 50 pa3; 0) ysenuuenue B 50 pa3; B) yBenuuenue 6omnee 50 pas

3. Uto Takoe XJIagHOJIOMKOCTE?

a) IPOYHOCTH MaTepHala Py HU3KUX TeMIepaTypax; 0) OXpynuuBaHHE MaTepUaa Py HA3KUX
TEMIIepaTypax; B) yMEHbIIICHUE TBEPIOCTH TIPU HU3KHUX TeMIIepaTypax

3amganue Ne 20

1. K HeMeTaITM4eCKUM BKJIIOUEHUEM B CTaJIU OTHOCSATCSA

a) cynb(GuUIbl U OKCHBI; 0) yraepos; B) ¢pocdop

2. Yto Takoe KpaCHOJIOMKOCTb CTaln?

a) oxpymuuBanue npu Harpese Boiie 1000°C; 6) MpOYHOCTH MPU BRICOKUX TEMIIEpATypax; B) MOTEPs
npo4yHocTy npu Harpese Beime 1000°C

3. Kak onpenennTh yBenndeHne MUKpOCKoma?

a) (yBenuueHue okyisipa) + (yBenmuueHne 00beKTHBA) =; 0) (yBeIHUeHUE OKYJIsIpa) X (yBeTUUYCHUE
00bekTHBa) =; B) (YBEIWUYEHUE OKYJIsipa) — (yBeTUUYeHUE OOBEKTHRA) =

3amanue Ne 21

1. Kak BIuSIOT HEMETaNIMYeCKUE BKIIOUEHUS Ha MPOYHOCTh METAIIIIOB?

a) YBEITMYHUBAIOT; 0) HE BIUSIOT; B) YMEHBIIAIOT

2. Ha xakom mipuHITMIIe paboTaeT MeTauiorpapuaecKuii MUKpOCKOIT?

a) TIOTJIOIIEHHUE CBETa MaTepUalIoM; 0) MPOXO0XKICHUE CBETA Uepe3 MaTepHall; B) OTpaKEHHUE CBETa
MaTepuaIoM

3. Ha xakom npuHIune paboTaer pacTpOBbIi JIEKTPOHHBIN MUKPOCKOTM?

a) OTPaKEHUH CBETa MaTepHUasioM; 0) MPOX0XKACHUH ITOTOKA JIEKTPOHOB YePe3 MaTepUall; B)
OTPaXKCHHUH TTOTOKA DJIEKTPOHOB MaTepUATIOM

3amganue Ne 22

1. Kak olieHMBAIOT co/iepKaHNE HEMETAIUTMYECKUX BKIIFOUEHHH B cTaI?

a) 10 TBEPJIOCTH; 0) METOOM XMMHUYECKOTO aHAJIN3a; B) ITyTEM CPAaBHEHUS C 3TATIOHOM

2. Ilpu KakOM yBEJTHMUEHUH U3y4al0T MUKPOCTPYKTYpY?

a) HeBoOpYKeHHbIM ria3zoM; 0) meHnee 100 pa3; B) 6omee 50 pas

3. Uem Ooubllle MUHUMATTLHOE PACCTOSTHHE MEXKTY IBYMS BUIUMBIMU Pe3/I€IHHO TOUYKAMH, TEM
paspenaronias cnocoOHOCTh

a) HET 3aBUCUMOCTH; 0) OOJIBIIIE; B) MCHBIIIS

3amganue Ne 23
1. CkoIbKO0 OAJIJIOB COJEPIKHUT IITKAJIa OIICHKH KOJTMYECTBA HEMETATMYCCKIX BKITIOUCHHH B CTATH?
a)10;0)7;8)5



2. YTo Ha3bIBAIOT CTPYKTYpOil MaTepuana?

a) IEepPOX0BATOCTh MOBEPXHOCTH; 0) HATMUKE TPEILIUH; B) BUIUMOE CTPOCHHE

3. C yBennueHHeM JUIMHBI BOJIHBI CBETA pa3pelaronias CiocoOHOCTh MUKPOCKOIA
a) He U3MEHSIETCs; 0) yBEIIMYMBACTCS; B) YMEHBIIIACTCS

3amganue Ne 24

1. YBenuuenue Oana 03Ha4yaeT cieayronee N3MEHEHHE COJIepKaHHs HEeMETAIUTMUECKUX BKIFOUEHHH
a) yMEHbIIIeHHE; 0) HEe O3HAYAET; B) YBEITUUYCHUE

2. Cepa BbI3bIBACT KPACHOJOMKOCTb CTaJIU, €CJIM OHA HAXOAMUTCS B BUJIE

a) cynbdua xenesa; 0) TBEpIOro pacTBOpa; B) Cynb(uaa Mapraaua

3. Uto Takoe peruka’?

a) CIIeNOK penbeda MoBepXHOCTH; 0) poTorpadus MOBEpXHOCTH; B) BUIUMOE CTPOSHUE MaTepraa

3amganue Ne 25

1. HemeTtamnnieckne BKIIOUCHUS U3y4al0T Ha MUKpoIuindax ¢

a) IOJIMPOBAHHOM MMOBEPXHOCTHIO; 0) TPABICHOMN MOBEPXHOCTHIO; B) NUIM(DOBAHHOM MOBEPXHOCTHIO
2. B xakoMm Buze Haxogutcs pocdop B cramu?

a) B BUJIE XUMHUYeCKoro coequHeHus 1o 1,2%; 6) B Buae TBepaoro pacteopa a0 1,2%; B) B Buze
TBEP/IOT0 PacTBOpPA MPH JHOOOM COZIEpPKaHUN

3. Uto Takoe pa3zperniaronias CiocoOHOCTh MUKPOCKOTIa?

a) MaKCUMAaJIbHOE PacCTOSIHUE MEX]TY IByMsI BUAMMBIMU pa3/ieIbHO TOUYKaMU; 0) yBeTUUYECHUE
MHUKPOCKOIIA; B) MUHUMATbHOE PACCTOSIHUE MEXKY IBYMsI BUAMMBIMU pa3/ieIbHO TOUKAMU

3amganue Ne 26

1. llenb TpaBieHus MuKpouutuda

a) BBISIBICHUE MUKPOCTPYKTYPhI MeTaslia; 0) BhIpaBHUBAHUE TIOBEPXHOCTH; B) BHISIBIICHHE
HEMETAIUTMYECKUX BKIIFOUECHUN

2. MoxHO 71 BU3yaTbHO 00HAPYXHUTH hocdop B cTam?

a) 1a, mpu coaepxkanuu Menee 1,2%; 0) HeT, mpu J000M coepKaHuM; B) 1a, IPU COIepKaHuH Ooee
1,2%

3. Uro o3Havaer 3anmuck x507?

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

Tema: «Makpoanauu3 cragan» (ITK- 2)

3ananue Ne 1

1. IlpuroToBieHre Makponuiuda BKIOYAET ONepaLnu:

a) Mex. o6paboTka, mudoBanue, noaupoBanue; 6) Mex. oo6paboTka, nmundoBanue, TpaBICHHUE; B)
Mex. 06paboTKa, MOJIMpOBaHKE, TPABICHUE

2. B nepopmupoBannom criae 3Hauenne KCU u § Bosib BOJIOKHA:!

a) BhIIIIe; 0) HIDKE; B) OMHAKOBBI

3. Coenunenne cepedpa BXOIUT B COCTAB PEaKTHBA:

a) U1 T1yOooKoro Tpasienus; 0) baymana; B) I'eitna

3amanue Ne 2

1. Ilpu oxnaxkaeHuu cIuTKa 00pa3yercs 30Ha KPYIHBIX OPUEHTHUPOBAHHBIX 3€PEH:

a) Ipu OBICTPOM OXJIAXKICHUHU; O) MPU HAIIPABICHHOM OTBOJIC TEILJIA; B) PU MEIJICHHOM OXJIAKICHUH
2. Hanmnuume Ha MOBEPXHOCTH M3JI0MA YYAaCTKOB € OJIECTSAIIEH M MIEPOXOBATOM MOBEPXHOCTHIO
XapaKTepHO IS

a) KpUCTAJUTMYECKOTO U3JI0Ma; 0) BOJIOKHUCTOTO M3JI0OMa; B) YCTAJIOCTHOTO U3JIOMa

3. Harpes ncmnonb3yroT B poliecce:

a) rIyOoKoro TpaBieHus; 0) TpaBieHue peakTuBoM baymana; B) TpaBieHue peakTuBoM I eifHa;



3amanne Ne 3

1. lesapuTHOM JIMKBUIAITMEH HA3BIBACTCS:

a) HEOJTHOPOJHOCTh XMMHUYECKOTO COCTaBa B 00BbEME OJTHOTO 3epHa; 0) OTHOPOJHOCTH XUMUYECKOTO
cocTaBa B 00bEME OJTHOTO 3€pHA; B) HEOTHOPOJHOCTh XUMHYECKOTO COCTaBa B 00beME CIIUTKA

2. B nedbopmupoBaHHOM crsIaBe 3HAYEHUE Gy BJIOJIb BOJIOKOH IO CPABHEHHUIO C MOTIEPEIHBIM
HaIpaBJICHUEM:

a) BhIIIIEe; 0) HIDKE; B) OMHAKOBBI

3. B uznome nposiBiseTcs 30Ha 10JIoMa:

a) B KPUCTAJUTMYECKOM; 0) B BOJIOKHHCTOM; B) B yCTaJOCTHOM

3aganue Ne 4

1. JlukBumanueii Ha3pIBaETCH:

a) OTHOPOTHOCTh XMMHYECKOTO COCTaBa; 0) HEOTHOPOAHOCTh XUMUYECKOT'O COCTaBa; B)
HEOJIHOPOJHOCTh MEXaHMYECKHX CBOMCTB

2. Cepa HaxXOUTCS B CTAJIU B BUJE

a) MnS; 6) MnSQOgy; B) H2S

3. ®pakrorpadueii Ha3BIBAIOT U3yUCHUE:

a) u3noma Jetanu; 0) Makpouutuda; B) IEI0H AeTann

3amganue Ne 5

1. JIerkorutaBkue mpruMecH KOHIICHTPUPYIOTCS B:

a) TJIABHBIX OCSX JICHAPUTA; 0) MEKOCHOM ITPOCTPAHCTBE; B) MEXK/y 36pHAMH METaJljla
2. Kpucrannuieckuii U3710M CIUIaBa CBUACTEIBCTBYET O:

a) XpyIKOM pa3pylieHuu; 0) BA3KOM pa3pylIeHUN;

3. Ilpeaen mpovYHOCTH CIIjIaBa MPH PACTSKEHUN 0003HAYAIOT:

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

3amanue Neb

1. InacTHYHOCTH CIIIaBa XapaKTePU3YIOT:

a) TIPeIeNIOM MPOYHOCTHU TP PACTSHKEHUU;, 0) OTHOCUTEIBHBIM YIJIMHEHUEM TIPH PACTSHKEHUH, B)
K03 PHUIIMEHTOM yAapHOU BA3KOCTH

2. B coctaB peakTuBa ['eliHa BXOJIUT:

a) CepHas KHCI0Ta; 0) COJsHAsI KUCIIOTA; B) XJIOPUCTHI aMMOHUI

3. BOJIOKHHCTBIN M3710M CITaBa CBHIETEILCTBYET O:

a) XpYIKOM pa3pylIeHUH; 0) BI3KOM pa3pylUIeHUN

3amanue Ne7

1. BOOKHUCTHII U3710M UMEET MOBEPXHOCTh

a) IepOX0BaTYyI0; 0) OJIECTALIYIO 3ePHUCTYIO; B) MATOBYIO

2. MakpoCTyKTYypOH CIIaBa Ha3bIBaeTCs:

a) CTPYKTYypa, pa3IuuuMasi IoJ1 ANMEKTPOHHOM MUKPOCKOIIOM; 0) CTPYKTYpa, pa3arnuumast o
ONTUYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, pa3inuruMas HEBOOPYKEHHOM T'JIa30M

3. Y napHas BA3KOCTb IPOKATa B HAIIPABJICHUSAX BJOJIb U MIONIEPEK BOJIOKOH

a) pasnuuaeTcs B 2 pasa; 0) paznudaercs B 10 pa3; B) HE OTIUYaCTCS

3amganue Ne 8

1. TIpenen mpOYHOCTH MPOKATa B HAMTPABIICHHUSX BJIOJIb U IIONIEPEK BOJIOKHA
a) pasnuuaeTcs B 2 pasa; 0) paznudaercs B 10 pa3; B) He oTiauvaeTcs

2. 3epHO MeTaIa SBISCTCA:

a) KpUCTAIJIOM; 0) KPUCTAJUTUTOM; B) IIEHTPOM KPUCTAJUTH3ALUN

3. TpaBnenue makponuiuda



a) o0eclBEUMBAET MOBEPXHOCTH CIUIABA; 0) BBIABISAET HEOJAHOPOIHOCTH MAKPOCTPYKTYPHI; B) MOJIUPYET
HUTH(OBAHHYIO TOBEPXHOCTh

3amganue Ne 9

1. Menko3epHHCTast CTPYKTYpa B IUTOM METaJlie o0pa3yercs

a) Ipu OBICTPOM OXJIAXKACHUH; 0) MPY MEJICHHOM OXJIQK/ICHUH; B) TP HAIIPaBJICHHOM OTBOJIC TEIjia
2. JIuxkBuanuen Ha3pIBakoT:

a) HEOTHOPOAHOCTh XUMHUYECKOTO COCTaBa; 0) KPUCTAJUTM3AIIMIO CTUIaBa; B) BEIMYMHY 3€PEH MeTajia
3. Koaurment ynapHoii Bsizkoct 0003HaYaAIOT

a) of; 6) 9; B) KCU

3amanue Ne 10

1. Konenuarsrit Bast JIBC pekoMeHyeTcst M3roTaBIMBaTh:

a) U3 Ipokara; 6) KOBKOA; B) TUThEM

2. BonokHucras cTpykTypa AepOpMUPOBAHHOTO METAJLIa BBISIBIISIETCS PEAKTUBOM:
a) rmybokoro Tpasienus; 0) baymana; B) ['eiina

3. [Ipenen mpoyHOCTH MPU PACTSIKCHUH UMEET Pa3MEPHOCTh

a) MIla; 6) %; B) Jlx/cm?

3amanme Nell

1. 3oHanbHYIO JIMKBUAALNIO MOKHO YCTPAHUTD

a) OTXHUroM; 0) 00pabOTKOM JaBJICHUEM; B) HEIIb3s

2. KoahdunueHT ynapHoii BI3KOCTH HIMEET Pa3MEPHOCTh
a) MIla; 6) %; B) Jlx/M?

3. Bsizkoe pa3pylieHne XxapaKTepu3yeTcs:

a) KpUCTAJNIMYECKUM H3JIOMOM;

0) BOJIOKHUCTBHIM H3JI0MOM

Samganue Ne 12

1. MuHMMaNbHBIC IPUMECH CEPBI B hocdopa CONEPIKUT:

a) 30Ha MEJIKUX Pa3HOOCHBIX 3epeH; 0) 30Ha KPYITHBIX OPUCHTHPOBAHHBIX 3€PEH; B) 30HA KPYITHBIX
PaBHOOCHBIX 3€pEH

2. JleHApUTHAs JTUKBALKSI BBISBIISIETCS METOAOM

a) riryookoro Tpasnenus; 6) baymana; B) ['elina

3. OCHOBHBIMH XapaKTEPUCTUKAMU (PU3UKO-MEXaHNUECKUX CBONCTB CIJIABOB SIBJISAIOTCS

a) o-1,a,A; 6) 6f,0,KCU; B) ocuc,y,p

3amganue Ne 130

1. Ycanounas pakoBuHa CIIUTKA OPMUPYETCSI B:

a) 30HE MEJIKUX PaBHOOCHBIX 3€PEH; 0) 30HE KPYIMTHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HE KPYITHBIX
PaBHOOCHBIX 3€peH

2. J1ng MakpoaHaiu3a CIUTKOB U MPOKaTa MPUMEHSIOT:

a) riyookoe TpaBiieHHe; 0) TpaBileHHe peakTHBOM baymana; B) TpaBienue peaktuBoM I eitHa

3. JIeHIpUTHYIO JINKBUAALMIO MOKHO YCTPAHUTD:

a) 00paboTKOI JaBieHueM; 0) OT)KUTOM; B) HETIb3S

3ananue Ne 14

1. Jlns BBIABIIGHUS PACIIPEICTICHHS CEPBI B CTATIN MPUMEHSIOT

a) TIIyOOKO€ TpaBlieHHE; 0) TpaBJIeHHE peakTHBOM baymaHa; B) TpaBieHue peakTuBoM I eitHa

2. Ycao4Hasi paKoBHHA CIIUTKA (POPMHUPYETCSL:

a) B HayaJe mpoliecca KpUcTaumi3anuu; 0) B KOHIIE Mpollecca KPUCTAIUIM3AIMHY; B) B TIPOIIECCe



OXJIQKICHUS CITUTKA
3. Xa0THUHYIO OPHEHTAIIHNIO 3epeH B 1 30He CIMTKa 00YCIIaBIMBAIOT

a) HEOTHOPOTHOCTHIO perbeda N3T0KHUIIBL, 0) BEICOKAsI CKOPOCTh OXJIXKICHHUSI; B) HAITPaBICHHBIH
TETIO0TBO/T

3amganue Ne 15

1. JIst BBISABIIGHUS paclipe/ieIeHus CEphl B CTaIU IPUMEHSIIOT:

a) TIIyOOKO€ TpaBlieHHE; 0) TpaBJIeHHE peakTHBOM baymaHa; B) TpaBieHue peakTuBoM I eitHa

2. Ycano4Hasi paKOBHHA CIIUTKA (hopMuUpyercs B:

a) HayJasie mporecca KpUCTaIN3aIy; 0) KOHIIE poliecca KpUCTAJUTM3AIMNY; B) MIPOLIECCE OXJIAXKICHUS
CIINTKA

3. Xa0THUHYIO OPHEHTAIINIO 3epeH B 1 30He CIMTKa 00YCIIaBIMBAIOT

a) HEOHOPOHOCTD pelibeda N3I0KHUIIBI; 0) BRICOKAst CKOPOCTh OXJIAXKCHUS; B) HAIPaBICHHBIN
TETIOOTBO/T

3amanue Ne 16

1. Kaxoii BuJ n310Ma BO3HUKAET IPU MHOTOKPATHBIX TOBTOPHO-NIEPEMEHHBIX Harpy3kax?

a) YCTaJIOCTHBIN; 0) BSI3KHIA;

2. JIns MakpoaHain3a CBapHOTO COCMHEHUS UCIOIIb3YIOT

a) TpaBiieHHe peakTuBOM baymana; 6) TpaBnenue peaktuBoM I'elina; B) rimyOoKkoe TpaBiieHHE
3. Kunkuit MeTa Mo OTHOLICHUIO K TBEPAOMY METAIIITy UMEET yJIeNbHbIH 00bheM:

a) OoubIIMiA; 0) MEHBIIINH; B) PaBHBII

Samganue Ne 17

1. Kakyto CTpyKTypy UMEET CTalIbHON CIUTOK?

a) BOJIOKHHUCTYIO; 0) TCHAPUTHYIO

2.J151s1 BBISIBJICHUSA pacnpeeneHus yriepoaa u gpocdopa B CTaiau MPUMEHSIOT:

a) riyookoe TpaBiieHue; 0) TpaBleHHe peakTUBOM [ eiiHa; B) TpaBneHue peakTuBoM baymana
3. brectsyio MoBEpXHOCTh UMEET:

a) KPUCTAITMYECKHIA U3TIOM; 0) BOJIOKHUCTBIM U3JIOM

3amanue Ne 18

1. ITpu rmyGOKOM TpaBIECHUHN UCTIOTB3YIOT:

a) COJISIHYIO KHCIIOTY; 0) CEpHYIO KUCIIOTY; B) XJIOPUCTBI aMMOHUI

2.B ycnoBUsAX HaNpaBIECHHOTO TEIIOOTBOAA (HOPMHUPYETCS:

a) 30Ha MEJIKUX PaBHOOCHBIX 3epeH; 0) 30Ha KPYITHBIX OPUEHTHPOBAHHBIX 3€PEH; B) 30HA KPYITHBIX
PaBHOOCHBIX 3€peH

3. Xpyrmkoe pa3pylieHne XapaKTepu3yeTcs:

a) BOJIOKHUCTBIM H3JI0MOM; 0) KPUCTAITHICCKUM U3JIOMOM

3amanne Ne 26

1. Cynsdua mapranna npu remnepatype Boie 1000 C:

a) IIacTU4eH; 0) TUTABUTCS; B) XPYIOK

2. Yo Takoe XJIaJHOJIOMKOCTE:

a) OXpyImYMBaHKe MaTepuaia Ipu HU3KUX TeMmIepaTypax; 0) MpoYHOCTh MaTepraia Ipu HU3KUX
TEMIIEPaTypax; B) YMEHBIICHHE TBEPIOCTH MIPH HU3KUX TeMIIepaTypax

3. UTo Ha3bIBAIOT CTPYKTYPOM MaTepuaa:

a) BUIUMOE CTPOCHHE; 0) HaTM4Ke TPEIINH; B) IEPOXOBATOCTh TOBEPXHOCTH



Tema: «¥Yriaepoaucroie ctann» (YK- 1)
buner Ne 1

1. Yro npencrasinseT co0oii aycTeHUT?

a) TBEpbIi pacTBOp yrieponaa B Fe y; ) TBepablil pacTBOp yriepona B Fe o; B) XumMuueckoe
COEZIMHEHUE

2. YKaXuTe UHTEPBAI M0 COJEPIKAHUIO YIIIepoJa B CTAIAX

a)0—0,8 %;6)0,03— 2,14 %;B8) 0,8 — 2,14 %

3. K xakomy Kiaccy 1o KauecTBy OTHOCHTCA CTaib 607

a) 0OBIYHOTO Ka4YeCTBa; 0) KaueCTBEHHAs; B) BBICOKOKAYECTBEHHAS

bunet Ne 2

1. Kakyro KpuCTaJlIIM4ECKYIO PEIMIETKY UMEET Kene30 — a?

a) I'LIK; 6) OLIK; B) pomGo3ipryeckas

2. YTO mpOMCXOUT IIPU Harpese B Touke S?

a)®—>A;0)[I—>A;B)A—1II

3. Kakwue cBoiicTBa cTanu 0OBIYHOTO KauecTBa TapaHTUPYET rpymma A?

a) XUMHYECKHI COCTaB; 0) MEXaHUUYECKHE CBOMCTBA; B) MEXaHNYECKHE U XUMUIECKUI COCTaB

Buner Ne 3

1. Kakyro KpUCTaINTMYECKYIO PEIIETKY UMEET KeJie30 — 7

a) 'IK; 6) OLIK; B) pomOo3apruueckas

2. YUTO IpOUCXOAUT MPHU OXJIAKICHUHU B TOUKE S?

A)®—>A;00)A—-ILB)IT— A

3. Uto o3Hauarot nudpsl B Mapke cranu Y 127

a) TIOPSIIKOBBIN HOMED; 0) copeprkaHue yriaepoia B COThIX %; B) coJepKaHue yriiepoaa B 1ecsaThix %

buner Ne 4

1. KakoBa MmakcuMasbHasi paCTBOPUMOCTb YIJIEpOJa B AyCTEHUTE?

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

2. Kakas Qa3a Beiensiercs B JO3BTEKTOUHBIX CTAJSAX MPU BTOPUYHOM KpUCTaIu3auun?

a) A; 0) I1; B) @

3. Uto o3HauaroT nudpsl B Mapke craimu 45?

a) IOPSIKOBBIN HOMEp; 0) coaepKaHue yriiepoJa B COThIX %; B) coJiep)KaHUE yriepoa B 1ecAThiX %

buner Ne 5

1. KakoBa MakcuMaIbHasi paCTBOPUMOCTH yriiepojaa B ¢peppure?

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

2. Kaxkas ¢aza BeiensieTcs mpyu BTOPUYHON KPUCTALTU3AIMH JOIBTEKTOUIHBIX CTAJICH?

a) @;0) A; B) L1

3. Uto o3HavaroT nudpsl B Mapke ctanu BCT3kn?

a) coJiepKaHue yriepoja B coTeix %; 0) copepikanue yriepoia B AeCIThIX %0; B) MOPSIKOBEII HOMED

Buner Ne 6

1. Kakumu cBoiicTBaMu 00J1a1aeT EMEHTUT?

a) Beicokas mactuaHocTs 1 HB 8000 MITa; 6) tBepaocts HB 8000 MIla; B) TBepaocts HB 2000
MlIla

2. Kak u3meHnsietrcs cofiep:kanue yriepoja B TBepIoii (haze mpu MepBUYHON KPUCTATUTH3AIIT
IOPBTEKTOUIHEIX CTaJIEH?

a) yMEHbIIIaeTcs; 0) yBeIUUMUBALCTCS; B) HE U3MEHSETCS

3. Kak HassiBaercs craib ¢ cogepxanueM yriaepoaa 0,30 %7?

a) TO3BTCKTOUIHAS; 0) S9BTEKTOMIHAS; B) 3a9BTCKTOM THAS

buner Ne 7



1. Ckonbko yranepozaa B ieMeHTUTE?

a) 0,8 %; 6) 2,14 %; B) 6,67 %

2. Kak n3aMeHsieTcst KOHIIEHTpaIus yrieposa B heppuTe Ipu BTOPUIHON KPUCTAILITU3AIAH?
a) YMEHbBIIIaeTCs; 0) YBEIUUHBACTCS;, B) HE H3MEHSETCS

3. K xakomy kJaccy o KauecTBY OTHOCUTCS cTaib Y 10A?

a) OOBIYHOTO KauecTBa; 0) BHICOKOKAYECTBEHHAsI; B) KAYECTBEHHAS

buter Ne 8

1. U3 xakux (a3 cocrout nepaut?

aA)Aud; 6)dull;B)Aull

2. Kak u3MeHsercs KOHLIEHTpalKsl yIiiepo/ia B ayCTEHUTE TPU BTOPUYHOMN KPUCTAIITU3aLUN
3a3BTEKTOUIHBIX CTajIeii?

a) YMEHbIIIaeTCsI; 0) YBEIMUNBAETCS; B) HE U3MEHSCTCS

3. K xakomy kiaccy o Ha3HauYEHHIO OTHOCHUTCS cTab Y77

a) KOHCTPYKIIMOHHAs; 0) HHCTPYMEHTAJIbHAS

buner Ne 9

1. B 4ém cyTh SBTEKTOMHOTO TIPEBPAIICHHS?

a) heppuT BBIZIEIAETCS U3 ayCTEHUTA; 0) ayCTCHUT MPEBPAIACTCS B MIEPIIUT; B) IEMEHTHUT BBIJEISACTCS
U3 ayCTEHUTA

2. U3 xako# ¢a3zsl Beigensiercs L11?

a) ®;0) A;B) K

3. Uto o3HavaroT 1upel B MAPKUPOBKE CTATH 357

a) coJiepKaHue yriepoja B coTeix %; 0) copepikanue yrieposia B AecIThIX %0; B) MOPSIKOBEII HOMED

Buner Ne 10

1. Yro coboii nmpeacTaBiaseT IEMEHTUT?

a) TBepAbIil pacTBOp yriepoza B Fe a; 6) MexaHMYECKYI0 CMECh; B) XUMUUYECKOE COCIMHEHHE;
2. U3 xakux ¢a3 cocrout ctanb 40 mpu KOMHATHOM TemmiepaType?

Q) Oull;6)duA;B)dull

3. Kak Ha3wIiBaeTcs cTajib, €Cu MpU KOMHATHOM TeMIiepatype ee ctpykrypa [T+1111?7

a) OBTCKTOMIHAS; 0) 3a39BTCKTOUIHAS; B) JOOBTCKTOMTHAS

buner Ne 11

1. Kakas u3 ykazaHHbIX (ha3 UMEET caMy BBICOKYIO TBEPAOCTH?

a) @; 6) A;a) 11

2. N3 xakux ¢a3 cocrout ctanb Y 11 mpu koMHaTHOM Temmneparype?

a)®ull;6) Aull;B) ®ull

3. Uto o3navarot mudpsl B Mmapke cranu bCtSkn?

a) cojiepKaHue yriaepoja B COThIX %; 0) comepikaHue yriepo/ia B 1ecaThix %; B) MOPSIKOBBIM HOMED

buter Ne 12

1. Yro npencrasisieT coO0i ayCTEHUT?

a) TBEPIbIi pacTBOp yrieponaa B Fe y; 06) TBepablii pacTBOp yrieposa B Fe a; B) MEXaHHYECKYIO CMECh
dull

2. Kakas ¢aza BeiensieTcs mpyu BTOPUYHON KPUCTALIU3AIMH JOIBTEKTOUHBIX CTAJICH?

a) @;0) A;B) L1

3. Uto o3navarot mudpsl B Mmapke cranu BCrdcn?

a) coJiepKaHue yriepoja B coThix %; 6) mopsiAKOBBI HOMEP; B) OTHOCUTEIbHOE YuTHHEHHE O %



Buner Ne 13

1. Yro coboii mpencrasisier hepput?

a) TBepAbIi pacTBOp yriepozaa B Fe y; 0) TBepblit pacTBOp yrieposa B Fe a; B) xumuyeckoe
COEZIMHEHUE

2. Kaxkas (aza BeigenseTcs npu BTOPUIHON KPUCTAITU3AIMH 3a9BTEKTOUIHBIX CTalIen?
a)D;0) Aud; ) 1]

3. Cranb UMeeT CTPYKTYpY MEPIIUT, KaKk OHa Ha3bIBaeTCs?

a) IOPBTEKTOMTHAS; 0) 3a9BTEKTOMIHAS; B) SBTCKTOMIHAS

buner Ne 14

1. KakoBa MakcuManbHasi paCTBOPUMOCTH YIiiepoia B peppure npu remmneparype 727°C?

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

2. Kakoe npeBpalieHre mpoucxoauT MpU HarpeBe B TOUke S?

a)®—>A;0)[I—>A;B)A—1II

3. Uto o3navarot nudpel B Mapke ctamm Y 8?

a) coziep)kaHue yrieposa B cOThIX %; 0) mopsAKOBbIM HOMED; B) COZepKaHUE YIepo/ia B 1ecATHIX %0

Tema: «3akanka u ornyck» (OIIK- 5)

3ananue Ne 1

1. Kakue nipeBpalieHust IpoucxoasT npu Temmeparype Acl?

a) [T — A; 6) A — II; B) u3 aycrenura Beiemnsiercst peppur

2. Yto Ha3bIBAETCs 3aKaJIKON?

a) HarpeB BBIIIE TeMIepatyp (Ha30BhIX MPEBPALICHUN U MEITIEHHOE OXJIAKICHHE; 0) HArpeB BHIIIIE
TeMIiepatyp (ha3zoBbIX MPEBpAIICHUI 1 OBICTPOE OXJIaXAeHHUE; B) HarpeB 10 Acl u GpicTpoe
OXJIKICHUE

3. Kakast cTpykTypa mosydaercs mocje HU3Koro oTiycka?

a) To; 6) Mo; B) Co

3amganue Ne 2

1. Kakue npeBpallieHus NpOUCXOAAT B CTAIN Ipu TeMiieparype Acl?

a) [T — A; 6) A — II; B) pepput pacTBOpsICTCS B ayCTCHHUTE

2. YTo HA3BIBAETCSI OTITYCKOM?

a) HarpeB 3aKaJIeHHOW cTaym > Acl U oXJTakeHre Ha Bo3ayxe; 0) HarpeB 3akajneHHo# ctanu < Acl u
OXJIaKJIEHUE Ha BO3/YyX€; B) HArpeB 3aKajleHHOMN cTalu > Ac3 U OXJIaKIACHHUE Ha BO3/1yXe

3. Kakas cTpykTypa nmosy4yaercs nocie CpeJHero oTmycka’?

a) To; 6) Mo; B) Co

3amanne Ne 3

1. Kakoe npeBparieHue mpoucxXoauT B CTASIX TPH TeMiiepaType Ac3?

a) IEPIUT MPEBPAIIACTCS B AyCTCHUT; 0) ayCTEHUT MPEBPAIIACTCSI B IEPIUT; B) (EPPUT PACTBOPSETCS B
ayCTEHUTE

2. Yto Ha3BIBAETCS OTKUTOM?

a) HarpeB BBIIIE TeMIEpaTypsl (Pa30BbIX MPEBpaIICHUN U OXJIAXKICHUE BMECTE C MEeUbl0; 0) HarpeB BhIIIIE
TeMIepaTypsl (ha30BBIX MPEBPALICHUN U OXJIAXKICHHUE HAa BO3AYXE; B) HATPEB BHIIIE TEMIIEPATypPHI (a3oBBIX
MpEeBpalIeHU U OXJIaKIEHUE B BOJE

3. Kakas cTpykTypa noiy4aercs mocje BBICOKOTO OTITycKa?

a) Mo; 6) Co; B) To

3aganue Ne 4
1. Kak 0003HauaroTCsi KpUTUYECKHE TEMITEpaTyphl y TOABTEKTOUIHBIX CTajei mpu Harpese?



a) Arl, Ar3; 6) Acl, Arl; B) Acl, Ac3

2. Yem oTamnuaeTcsa KpucTajinueckas pemerka M3ak. or Morn.?

a) popmoii memeHTHTA; 0) CTENEHBIO TETPArOHATLHOCTH; B) CTETICHBIO AUCIICPCHOCTH

3. Kakast repmooOpaboTka Obl1a mpoBeieHa, eciu y ctaym 50 monydeHa ctpykrypa M3zak + T3ak?

a) 3ak. t marp. > Ac3; V oxi. <V kp.; 0) 3ak. t Harp. > Ac3; V oxi. >V kp.; B) 3ak. t Harp. > Acl; V oxin. >V

Kp.

3aganue Ne 5

1. Yto ob6o3HaUaeT MHACKC « I » B 0003HAUYCHUH KPUTUUECKHUX TeMIiepaTyp?

a) mpoliecc HarpeBa; 0) BBIACPIKKY IPH HArPEBE; B) MPOILIECC OXJIAXKICHHS

2. UTo Ha3bIBACTCS yIyUIICHHEM?

a) 3aKalika + HU3KHii OTITYyCK; 0) 3aKalika + CpeAHHI OTITYCK; B) 3aKalKa + BBICOKUH OTITYCK
3. Ilpu xakoii Temneparype MpoBOUTCS CPETHUMA OTITYCK?

a) 450 — 650°C; 6) 200 — 300°C; B) 350 — 450°C

3amanue Ne 6

1. Ha uyTo yka3bIBaeT UHAEKC « C » B 0003HaYEHUN KPUTHUECKUX TemIepaTyp?
a) Tpolecc HarpeBa; 0) mpoIiecc OXJIaXKICHUS; B) BBIACPKKY IIPHU HATPEBE

2. Kakyro cTpykTypy UMeeT CTallb IMOCe yaydlieHus?

a) Mo; 6) M3; B) Co

3. Kakas ctpykTypa nmeeT Hanbosee BEICOKYIO TBEPIOCTh?

a) To; 6) Mo; B) Co;

3amganue Ne 7

1. Yro Ha3bIBaeTCs 3aKAIKOU?

a) HarpeB BhINIE TemrepaTyp (a3oBbIX NPEBPAICHUNA U MEIJICHHOE OXJIAKIECHUE; 0) HarpeB BhIIIIE
Temreparyp ¢Gpa3oBbIX IIPEeBpaIleHUH U ObICTpOE OXJIaXKACHUE; B) HarpeB 10 Acl u OBICTpOE OXJIaXKICHUE
2. Kak u3MeHstoTcsl XapaKTepUCTUKI TPOYHOCTH, TBEPIOCTH IPU OTITyCKe?

a) BO3pacTaroT; 0) HE U3MEHSIFOTCS; B) MOHMKAIOTCS

3. Ilpu xakoli Temmeparype MpOBOIUTCS BEICOKHI OTITYCK?

a) 120 — 200°C; 6) 350 — 500°C; B) 500 — 650°C

3amanne Ne 8

1. Kakoe npeBpaiieHue npoucxoauT B CTAISIX TP TemiiepaType Ac3?

a) TIePJINT MPEBpAIIACTCs B ayCTEHUT; 0) eppHUT PacTBOPSAETCS B AyCTCHUTE; B) ayCTEHUT MPEBPAIIACTCS B
ePIUT

2. Kakas cTpykTypa umMeeT HanboJiee BHICOKYIO YIapHYIO BSI3KOCTh?

a) Co; 0) IT; B) To

3. Kakyto cTpyKTypy UMEeT CTajib MOCIIe YIyqIIeHUs ?

a) Mo; 6) To; B) Co

3amanne Ne 9

1. Kakoe npeBparieHue mporucxXoauT B JOIBTEKTOUIHBIX CTAJISX MPHU TeMiiepatype Ar3?

a) U3 aycTeHUTa BhlaenseTcs hepput; 0) GeppuT pacTBOPSIETCS B AyCTCHHUTE; B) ayCTCHUT IMPEBPAIIIAETCS B
nepauT

2. Kakoil pexxum TepMooOpabOTKH HAa3bIBAETCS YIyULICHUEM?

a) 3aKajka + HU3KWH OTITyCK; 0) 3aKajika + BRICOKHI OTIYCK; B) 3aKajika + CpeAHUHN OTITYCK

3. Kakas ctpykTypa noiy4aercs mocjie HU3K0oro oTmycka’?

a) Co; 6) To; B) Mo



3amanue Ne 10

1. Kakoe npeBpallieHue IpoucxXoauT B CTaIsAX Ipu Temreparype Acl?

a) ayCTEHUT MPEBPAIACTCS B MEPIUT; O) TEPIUT MPEBPAIACTCS B AyCTCHUT; B) U3 ayCTCHUTA BBIJICISACTCS
depput

2. Yto Ha3bIBAaETCS HOPMAIU3AIHEH?

a) HarpeB BhIe Ac3 1 Acm 1 oXJIaxAeHHUE B BoIe; 0) HarpeB Bhile Ac3 u Acm M OXJIAKICHHUE Ha BO3IYXE;
B) HarpeB HWke Acl U oxyaxkaeHue B Boje

3. Kakas cTpykTypa mojgydaercs mociie CpelHero oTmycka?
a) To; 6) Co; B) Mo

3amganue Ne 11

1. Kaxoe npeBpaiiieHre NpOUCXOAUT B CTAIM IIpU Temiieparype Acl?

a) TIEPJIMT MPEBpAIIACTCs B AyCTEHUT; 0) GeppUT BBIJCISICTCS U3 AyCTEHNUTA; B) AyCTEHUT MIPEBPAIACTCs B
ePIUT

1. Kak u3mMeHsI0TCS XapaKTepUCTUKY MPOYHOCTH M TBEPAOCTH MPH OTIyCKe?

a) IOHIKAIOTCS;, 0) MOBBIMIAIOTCS; B) HE U3MEHSIIOTCS

1. Kakast cTpykTypa mosjydaercs mociie BRICOKOTo OTITycka?

a) Mo; 6) Co; B) To

3amanue Ne 12

1. Yro Ha3wIBaeTCs yaydiieHuem?

a) 3aKalika + BBICOKUI OTITYCK; 0) 3aKalika + HU3KUH OTITYCK; B) 3aKallka + CPEeIHUIN OTITYyCK
2. [Ipu xako# TemrepaType IpOBOIUTCS HU3KHI OTITYCK?

a) 250 — 350°C; 6) 120 — 220°C; B) 80 — 350°C

3. Kakast ctpykTypa nmeeT HanboJiee BRICOKYIO YAapHYIO BI3KOCTh?

a) Mo; 6) Co; B) To

3ananue Ne 13

1. Yto Ha3bIBaeTCSA OTKUTOM?

a) HarpeB BBIIIE TeMIIepaTyp (a3oBHIX MPEBPAILICHUH U OXJIAKICHUE BMECTE C Me4bl0; 0) HArpeB BhIIIE
Temrneparyp (a3oBbIX IPEBPAILIECHUI U OXJIaX/IE€HUE B BOJIE; B) HarpeB BhILIE TeMIepaTyp (Ha30BbIX
IPEBpAILCHUH U OXJIAXKICHHE HA BO3JIyXe

2. Kaxkas cTpyKkTypa uMeeT Hanbosee BHICOKYIO TBEPIOCTh?

a) To; 6) Co; B) Mo

3. [Ipu kaxoii TemmnepaType NPOBOAUTCS CPEIHHUNA OTITYCK?

a) 350 — 500°C; 6) 200 — 500°C; B) 500 — 650°C

3ananue Ne 14

1. Yro Ha3bIBaeTCs 3aKAIKONU?

a) HarpeB ctaiu 10 Acl u OpICTpoe oXJTaxaeHue; 0) HarpeB CTAJIM BhIIIE TeMIepaTyp Ga3oBbIX
MPEeBpaICHU U MEIJICHHOE OXJIAXKICHHE; B) HATPEB CTAIIM BBIIIE TeMIEpaTyp (a30BbIX MPEBpALICHUH U
OBICTPOE OXJIAKICHUE

2. Kakyro cTpykTypy UMeeT CTallb IMOCe yaydlieHus?

a) Co; 6) Mo; B) To

3. IIpu kaxoii Temnepatype NpoBOAUTCS BEICOKUI OTITYCK?

a) 350 — 500°C; 6) 500 — 650°C; B) 500 — 700°C

Tema: «IIpokasuBaemocthb crajim» (OIIK- 5)

3amganue Ne 1



1. Kakoe BrusiHUE Ha MPOKATMBAEMOCTh OKA3bIBAIOT JIETUPYIOIINE SJIEMEHTHI,
pacTBOpPEHHBIE B ayCTEHUTE?

a) YBEIIMYMBAIOT MMPOKAJTMBAEMOCTh; 0) YMEHBIIAIOT MPOKAIMBAEMOCTb; B) HE BIIUSIOT
2. Kakas 3aBUCUMOCTh MEXKy VKpP 3aKaJIK{ U TPOKATMBAEMOCTHIO?

a) 3aBUCHUMOCTH HET; 0) IPSAMOIIPOIIOPIIMOHAIBHAS; B) 00pPaTHONPOIIOPIIMOHAIBHAS
3. Kputnueckuit nuameTp 3aroTOBKH ONPEACIISIOT:

a) I0 HoMoTrpaMMe; 0) 1Mo KPUBOM MPOKATMBAEMOCTH;, B) SKCTIEPUMEHTAIBHO

3aganue Ne 2

1. Kaxkas crans umeet 6oee riryookyro nmpokanuaeMoctsb: 40X i 40XHM?
a) 40XHM; 06)40X; B) onMHAKOBYIO

2. Kakas maBka cranu 38X umeet 0oliee rry0OKyIo MPOKaTiBaeMOCTh?

a) ¢ 3epaoM Ne 10; 0) c 3epHom Ne 3; B) ¢ 3epHOM Ne 6

3. B xoopanHaTax «TBepOCTh-PACCTOSHUE OT TOPIIA» CTPOSIT KPUBHIE:

a) 3aKaJTMBaeMOCTH; 0) MMPOKATMBAEMOCTH ; B) OXJIAXKICHUS

3amanne Ne 3

1. CriocoGHOCTH CTay MOJIyYaTh BRICOKYIO TBEPIOCTh MTPH 3aKaJIKEe HAa3bIBACTCS:

a) MPOKAITMBAEMOCTHIO: 0) 3aKaTMBAEMOCTHIO; B) TOBEPXHOCTHOM 3aKaIKOM

2. Kaxkas cranb Oyaer uMeTh 6ojiee BRICOKYIO yaapHyro Bsazkocts (KCU) mocie ymydrienus:
ctaisb [, nMeromas no BceMmy ceuenuto ctpykrypy Corn nnm crans I, umeromas Ha
noBepxHoctu u3aenusa Corn , a B cepaneBune — C3?

a) ctais |; 6) crans Il; B) crans | u ctans |l 6yayT uMeTh 0IMHAKOBYIO yIAPHYIO BSI3KOCTh
3. Kputnaeckuii nuameTp onpeaesitoT METOI0M:

a) TOBEpXHOCTHOM 3aKaJIKH; 0) TOPIIEBOW 3aKaJIKH; B) 00BEMHON 3aKaIIKH

3aganue Ne 4

1. 3akanuBaeMoCTb CTaIN 3aBUCHT:

a) OT COJIeprKaHMsI JIETUPYIOIIUX JIEMEHTOB B CTaJIN; 0) OT CKOPOCTH OXJIAXKICHHS CTaJIU IIPH 3aKaJIKe;
B) OT COJIEpKaHUs yTriiepoja B CTallu

2. nopoaHbIe BKITIOUEHUS TOHIKAIOT MPOKAIUBAEMOCTb, T.K.:

a) YCKOPSIIOT IIPEBpAIICHUE ayCTEHUTA B MAPTEHCHUT; 0) TOPMO3AT MPEBPAIICHNUE AyCTCHUTA B
MapTEHCHUT; B) CITy>KaT JOTIOTHUTEIbHBIMH IIECHTPAMU MEPIUTHOTO MPEBPALIECHUS ayCTCHNUTA

3. Uem onpenensieTcs TBEPAOCTh MOJTYMapTEHCUTHOMN 30HBI?

a) KOJIMYECTBOM MapTEHCHUTA 3aKAJIKK; 0) KOJIMYECTBOM yIJIEpOa B CTANIU; B) COJIEPKAHUEM
JICTUPYIOLIUX 3JIEMEHTOB B CTaJIN

3amganue Ne 5

1. Yro Ha3bIBaETCS MPOKATMBAEMOCTHIO?

a) CIOCOOHOCTH CTaJId 00PA30BBIBATH MPHU 3aKAJIKE CTPYKTYPY MEPIUTHOTO THIIA HA OTIPEICTICHHYIO
riyOuHy; 0) cnocoOHOCTh CTaau 00pPa30BbIBATH MPH 3aKAJIKE B CEPALICBHHE ayCTEHUT; B) CIIOCOOHOCTD
cTayii 00pa30BBIBATH MIPH 3aKAJIIKE MAPTEHCUTHYIO CTPYKTYPY Ha ONpPENIEICHHYIO TTyOuHy

2. B T0O3BTEKTOMIHBIX CTANISAX C YBETUYCHUEM COICPKAHUS YTIIIepoa MPOKaTNBaeMOCTh:

a) MOBBITIIACTCS; 0) MOHWIKACTCS; B) HE U3MEHSCTCS

3. B kakux koopauHaTaX MOCTPOSHA HOMOTpaMMa ISl OMIPEIeTICHHSI KPUTHYECKOTO Arnamerpa?

a) Temreparypa — Bpems; 0) KpUTHUECKUN TUaMEeTp — PACCTOSIHUE OT TOPIIa; B) TBEPAOCTh —
paccTosiHue OT TopLa

3amanune Ne 6

1. Mexny NpoKaIMBaeMOCTbIO U KPUTHYECKOH CKOPOCTBIO 3aKaJIKU HAOII0JaeTCs:

a) IPSIMO MPOIIOPIIMOHANBHAS 3aBUCUMOCTb; 0) 00paTHO MPONMOPIHMOHAIEHAS 3aBHCUMOCTB; B)
KBaJpaTU4Has 3aBUCUMOCTb



2. Kakoe BIHsiHME Ha MPOKAJTMBAEMOCTh OKa3bIBAIOT HEMETAITMUECKUE BKIIOUCHHS?

a) YMEHBIIAIOT MPOKATMBAEMOCTD; 0) YBEIMYHBAIOT IPOKAINBAEMOCTh; B) HE BIHUSIOT

3. Uto siBNIsIeTCA KpUTEPUEM MPOKATUBACMOCTH?

a) MOBEPXHOCTHAs TBEPAOCTh CTAJU TOCIIC 3aKaJIKU; 0) KpUTHUCCKUN TUAMETP; B) TBEPAOCTh
CEepALIEBUHBI CTAJIU TOCJIE 3aKAJIKU

3amganue Ne 7

1. Kakast 3aBUCUMOCTb MEXAY YCTOMUMBOCTHIO ayCTEHUTA U IPOKAJIMBAEMOCTHIO?

a) 00paTHO MPOIIOPIIMOHANIbHAS; 0) MPSMO MPOMOPIIUOHAIbHAS; B) 3aBUCUMOCTH HET

2. IloyeMy MpoOKaJIMBa€MOCTh B HACJIEICTBEHHO KPYITHO3EPHHUCTOM CTAJIH BBIIIE YEM B
MEJIKO3EPHUCTOM?

a) IOTOMY YTO MEHBIIIE IIEHTPOB MEPJIUTHOTO NMPEBPAIICHUS ayCTEHUTA; 0) TOTOMY UTO OOJIbIIIe
HEHTPOB NEPIUTHOTO MIPEBPAIICHUS ayCTEHUTA; B) B KPYITHO3EPHUCTOM CTalIU YCKOPSIETCS
MapTEeHCUTHOE TPEBpALICHHUE

3. Kakas cranb umeer 6oJiee BBICOKYIO 3aKallMBaeMOCTh: cTaib 20 nin Y 8?

a) cranb 20; 6) Y8; B) 0MHAKOBYIO

3amganue Ne 8

1. CriocoOGHOCTH cTanu 00pa30BBIBATH MIPH 3aKAKE MAPTEHCUTHYIO CTPYKTYPY Ha OMPEICIICHHYIO
[IyOMHY IO CEYEHUIO Ha3bIBAIOT:

a) 3aKaJIMBaeMOCTbHI0; 0) MPOKAITMBAEMOCTHIO; B) TOBEPXHOCTHOM 3aKaIKOM

2. Kakoe BsiHHE Ha MPOKAIMBAEMOCTh OKa3bIBAET BEIMUMHA HACIEICTBEHHOTO 3epHa CTanu?

a) 4eM Mellb4e 3€PHO, TeM OOJIBIIE MPOKAINBAEMOCTh; 0) UeM KpyITHee 3epHO, TEM OO0JIbIIe
IIPOKAJIMBAEMOCTD; B) HACJIEJICTBEHHOE 3€PHO HE BIMSET HA MPOKATUBAEMOCTh

3. Kakas cranp Y8 unu Y10 npu onTUMaIbHOE TEMIIEpaType UMeeT 6osiee riTy0oKyro
MPOKAJIMBAEMOCTH?

a) ¥8; 06) Y10; B) omuHAKOBYIO

3amganue Ne 9

1. Yro Ha3bIBAETCS MOTYMAPTECHCUTHON 30HOM?

a) 30Ha ¢ 50% M3 u ¢ 50% Cs3; 6) 30Ha ¢ 50% M3 1 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BiMsiHHE OKa3bIBAIOT HA MIPOKAJIMBAEMOCTh OKCU/IbI 1 HHTEPMETAILTUIbI?

a) YBEIMYUBAIOT IPOKAINBAEMOCTh;0) YMEHBIIAIOT IPOKAINBAEMOCTh;B) HE BIUSIOT

3. Kakas ctans umeer 60see riry0oKyIo MpOKaIMBaeMOCTh?

a) 40; 0) 40X; B) 40XI'P

3amanue Ne 10

1. Yro Ha3bIBaETCS KPUTUUECKUM THAMETPOM?

a) MaKCUMAJbHBINA JHAMETP 3aTOTOBKH, KOTOPBIH MPOKAIMBAETCS 0 MOJTYMapPTETCUTHON CTPYKTYPHI B
cepaueBrHe; 0) MUHUMaIbHBINA JHaMETP 3arOTOBKU, KOTOPBINA MPOKAIMBAETCS A0 MOJTyMapTEHCUTHON
CTPYKTYpPHBI B CEp/ILIEBUHE

2. JlerupoBaHHas CTallb IMEET BBICOKYIO IPOKATUBAEMOCTD, €CITU JIETHUPYIOIIHE JIEMEHTHI

a) PaCTBOPEHHI B ayCTEHUTE; 0) HAXOMATCS B COSTMHECHUSX KapOUOB U HHTEPMETAJUIH/IOB; B)
pacTBOpPEHBI B AYCTEHUTE, a TAK)KE HAXOJIATCS B COEIMHEHUSX KapOHUI0B U MHTEPMETAIIIINI0B

3. Kakas nmnaBka cramu 25XI T umeeT 6omee rmyO00KyI0 IPOKaTHBaeMOCTh?

a) ¢ 3epHoM Ne 4; 6) ¢ 3eprHOM Ne 6; B) ¢ 3epHOM Ne 2

3amanne Ne 11

1. Ot yero 3aBUCHUT TBEPIOCTh MOTYMAPTEHCUTHON 30HBI?

a) OT COJIEpKaHus yIiIepo/ia B CTAIH; 0) OT COACpIKAHUS JIETUPYIOIIUX 3JIEMEHTOB B CTAJIH; B) OT
KOJIMYECTBO MapTEHCUTA



2. IIpokanmBaeMOCTh HaCIEACTBEHHO KPYITHO3EPHUCTON CTAJIX BBIIIE YEM MEITKO3EPHUCTON, TOTOMY
YTO:

a) B KPYITHO3EPHUCTOM CTaJIM YCKOPSETCS MApTEHCUTHOE TIpEBpallleHue; 0) OoJbIe IEHTPOB
NEPIUTHOTO MPEBPAIICHUS AyCTEHUTA; B) MEHbIIIE [IEHTPOB MEPIMTHOTO ITPEBPAILEHHS ayCTCHUTA

3. Kakas cranu umeer 6osnee rirybokyro npokaiauBaeMocTsb: ctanb | ¢ Vikpl = 100°/cex nmu crains |l ¢
Vkpll = 200°/cex?

a) oIMHaKoBYI0; 0) ctans |; B) crans 11

3amganue Ne 12

1. Yto HA3BIBAETCS 3aKATMBAEMOCTHIO?

a) CIoCOOHOCTh CTaJI 00Pa30BBIBATh MAPTCHCUTHYIO CTPYKTYPY Ha ONpe/IeTICHHYIO TI1yOuny; 0)
CIIOCOOHOCTH CTAJIU TIOJY4YaTh BBICOKYIO TBEPJOCTh MPH 3aKaKe; B) CIIOCOOHOCTH CTAH
00pa30BBIBATH MEPIUTHYIO CTPYKTYPY MPHU 3aKalIKe

2. Kakas maBka cranu 45 nmeer 6osiee riy0OKyr0 MPOKaIBaeMOCTh?

a) ¢ 3epaoM Ne 3; 6) ¢ 3eproM Ne 6; B) ¢ 3epHOM Ne 8

3. IIpokanuBaeMoCTb JOIBTEKTOUIHON CTAIH IO CPABHEHHUIO C 3a9BTEKTOUTHOM

a) Ooubiiie; 0) MEHBIIIC; B) OJIMHAKOBA

3amanne Ne 13

1. TBepaOCTh MOJIYMAPTEHCUTHOM CTPYKTYPBI 3aBUCHUT OT:

a) coJiepKaHus YriiepoJia B CTaln;0) CoepKaHus JISTHPYIOIIUX 3JIEMEHTOB B CTAJIN;B) KOJIMYECTBA
MapTEHCUTA 3aKaJIKu

2. Kaxkas cranb umeet 6oJsee riry0oKyro mpokaiuBaeMocTh: cTaib 50 mim S0XDA?

a) ctaib 50; 6) S0XDA; B) 0TMHAKOBYIO

3. Kakoe BusiHME Ha TPOKATMBAEMOCTh OKa3bIBAIOT BKIIFOUAHUS KapOUI0B?

a) YMEHBIIIAIOT MTPOKATMBAEMOCTh;0) YBETUUNBAIOT MMPOKATUBAEMOCTD; B) HE BIIUSIOT

3ananue Ne 14

1. Mexy ycTOMUNBOCTBIO AyCTEHUTA M TPOKAJIMBAEMOCTBIO CYILIECTBYET:

a) IPSIMOTPOTIOPLIMOHATIBHAS 3aBUCUMOCTh; 0) 00paTHONPONOPLHUOHATIbHAS 3aBUCUMOCTb; B)
KBaJ[paTU4Has 3aBUCUMOCTb

2. lHopoaHbIe BKIIOUYEHUS, HEPACTBOPEHHBIE B AYCTEHUTE

a) YBEIIMYMBAIOT MTPOKAJTMBAEMOCTh; 0) YMEHBIIIAIOT TPOKATMBAEMOCTh; B) HE BIUSIOT Ha
IIPOKAIIMBAEMOCTh

3. B kakux KoopauHaTaX CTPOST KPUBBIC MPOKATNBAEMOCTH?

a) TBEpAOCTh — PACCTOSTHHUE OT TOpLA; 0) TemMIeparypa — BpeMs; B) TeMIIepaTypa — KPUTUYECKHMA
JTaMeTp

3amganue Ne 15

1. B koopauHaTaX «IMamMeTp 3arOTOBKA — PACCTOSHHE OT TOPIIa» CTPOSIT:

a) IuarpaMmy MpOKaJIMBAEMOCTH; 0) HOMOTPaMMY; B) KPUBYIO OXJIKICHUS

2. Kakas mnaBka cranu 18XI'T umeer 60ee rmy00KyIO MPOKAITUBAEMOCTh?

a) ¢ 3epHoM Ne 4; 6) ¢ 3eproM Ne 7; B) ¢ 3epHOM Ne 8

3. [Ipu onpeneneHny MPOKATUBAEMOCTH 32 TITYOMHY 3aKaJIeHHOW 30HBI IPUHUMAIOT 30HY CO
CTPYKTYpOIl:

a) 50% M3 u 50% IT; 6)50% M3 u 50% C3; B) 50% M3 u 50% T3

3amanue Ne 16

1. [IpokanrBaeMOCTh 3a3BTEKTOUTHOM CTAJIN 110 CPABHEHHIO C IBTEKTOUTHOM

a) Oouibliie; 0) MEHBIIIE; B) HE U3MCHSICTCS

2. UTo Ha3BIBACTCA KPUTHUYECCKUM THAMETPOM?

a) MaKCUMaJIbHBIA JJUAMETP 3arO0TOBKH, KOTOPBIM MTPOKATMBAETCS JI0 MMOJTYMapTEHCUTHON CTPYKTYPHI B



cep/IeBrHe; 0) MUHUMAIBHBIN TUaMETp 3arO0TOBKH, KOTOPBINA MPOKAIMBAETCS 10 MOTYyMApTEHCUTHON
CTPYKTYpPHI B CEp/ILIEBUHE;

3. 3akarmBaeMoCTh CcTalid Y 8 TI0 CpaBHEHHIO CO cTalbio 30

a) Oouibliie; 0) MCHBIIIE; B) HEC H3MEHSCTCS

Samganue Ne 17

1. Kputuueckuii tuaMeTp 3aroTOBKM HAXOJIAT:

a) OKCTIEPUMEHTAJIBHO; 0) 110 HOMOTPaMMe€; B) TI0 KPUBOM MPOKATINBAEMOCTH

2. Kaxkas crasp numeeT 6oJsee riryookyro npokaiauBaeMocTts: ctaib 30 niau 30XI'CA

a) onuHakoBYy1o; 0) ctanb 30; B) 30XT'CA

3. KapOuib1 1 OKCHIBI TOHIKAIOT MMPOKATUBAEMOCTb, T.K.:

a) TOPMO3ST MIPEBPAIEHUE aYCTCHUTA B MAPTEHCHT; 0) CITy>KaT TOTIOTHUTEIbHBIMH [IEHTPAMU
NEPIUTHOTO MPEBPAIICHUS ayCTEHUTA; B) YCKOPSIOT MpeBpallleHre ayCTeHUTa B MApTEHCUT

3amganue Ne 18

1. Kaxkas cranp umeer 60s1ee BRICOKYIO 3aKalIMBaeMOCTh: ctanb 20 mim Y 8?

a) crtaib 20; 6) V8; B) 0oAMHAKOBYIO

2. Yto Ha3bIBaETCSA MPOKAINBAEMOCTHIO?

a) CIIOCOOHOCTH CTalId 00PA30BBIBATH MPHU 3aKAJIKE ayCTEHUT Ha ONPEJIEICHHYIO TI1yOuny; 0)
CIOCOOHOCTH CTaM 00Pa30BHIBATh MPU 3aKAJIKE MAPTCHCUT Ha OIPEIEICHHYIO TITyOHHY; B)
CIIOCOOHOCTP CTaIM 00Pa30BbIBATH MPH 3aKAJIKE CTPYKTYPY IEPIUTHOTO THITA HAa ONIPECIICHHYIO
rIyOuHy

3. C yBenuueHneM pa3zmepa 3epHa ayCTEHUTA IPOKATHMBAEMOCTh

a) yMEHbIIIaeTcs; 0) YBETUUMBACTCS; B) HE U3MEHSICTCS

Samganue Ne 19

1. JlerupoBaHHast CTajlb UMEET BHICOKYIO TPOKATMBAEMOCTb, €CIIH JIETHPYIOLIUE HIEMEHTHI:

a) paCTBOPEHBI B AYCTEHUTE U HAXOAATCS B COSAMHEHUSIX KapOuI0B U HHTEPMETAJUIUIOB; 0) HAXOAATCS
B COCIMHEHMIX KapOUI0B U HHTEPMETAJUINIOB; B) pACTBOPEHBI B AyCTCHUTE

2. Kaxkas cranp umeer Oosiee riry0oKyro mpokanuaeMocTs: ctaib | ¢ Vkpl = 100°/cek nnu ctans |l ¢
Vipll= 10°/cex

a) ctais [; 6) crans |l; B) ommHakoByto

3. Kakum MeTo10M OnIpeeIsitOT KPpUTHISCKUN AruamMeTp?

a) 00bEMHOM 3aKaKu; 0) TOPIIEBOM 3aKaJIKK; B) TOBEPXHOCTHOM 3aKaJIKU

Tema: «Uyryns» (YK- 1)

3ananue Ne 1

1. Kakue 9yryHbl Ha3bIBAIOT OeNbIMU?

a) B kotopbix Cobmr. = Ces3. + CcBoO.; 6) B koTopbix Cob1r. = CcBs3.;B) B koTophix Cobm. = CcBoO.
2. Kakyro KpUCTaJUIMYECKYIO PEUIeTKY UMeeT rpadur?

a) KyOM4ecKyo 00beMHOIICHTPUPOBAHHYIO; 0) KyOMUECKYI0 IPaHEeIICHTPUPOBAHHYIO; B)
reKCaroHaIbHYIO

3. Kakyto cTpyKTypy METaITMIECKON OCHOBBI UMEET CEePBIA YyT'YH, €CITH

Ccas3. = 0,8 %?

a) heppuTHyIO; 0) IEPIUTHYIO; B) PEPPUTO-TIEPIUTHYIO

3amganue Ne 2

1. Yrto npencrasinser coboit nenedypurt?

a) xumuueckoe coenunenue Fe u C; 0) mexanndeckyro cmech A u 1; B) Mmexannueckyro cmech @ u 1]
2. Kakas ¢opma rpadura xapakrepHa JUIst CEphIX UyTyHOB?



a) XJIONMbEBUAHAS; 0) IIACTUHYATAS, B) IIAPOBU THAS
3. Kak nmomyuaror KOBKHiA 4yryH?
a) OT)KHTOM CEpOTO UyT'yHa; 0) OT)KHToM 0esoro uyryHa?; B) MOAU(GUIIMPOBAHUEM

3amanue Ne 3

1. B uéMm cymHOCTb 3BTEKTHUECKOTO MTPEBpAIeHUs?

a) [A0,8] — I1 [®0,03 +116,67]; 6) [x.p.4,3] — JI [A2,14 + 116,67]; B) [%.p.2,14] — JI[A0,8 +
116,67]

2. Kakue ayryHpl Ha3bIBalOT TpaUTU3NPOBAHHBIMHU?

a) B koTopbix Cobmr. = Ccss.; 6) B koTopsix Cobrr. = Cesz. + CcBo0.;B) B kKoTopsix CcBsaz. = CcBoO.
3. Kakyto cTpykTypy UMeeT MOJIOBUHYATHIA YyTyH?

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

3aganue Ne 4

1. Kakue ¢pusznko-MmexaHnuecKre CBOMCTBA UMEET JieaeOypuT?

a) HB = 1000 MITa; & = 10%; 6) HB = 4000 MIIa; 6 = 0%; B) HB = 4000 MIla; 6 = 10%
2. Yem 3aBepiaeTcs NepBUYHAS KPUCTALTH3AIMS OCIBIX YyTYHOB?

a) 9BTEKTUYECKHUM MpeBpalieHneM; 0) 3BTEKTOUIHBIM IPEeBpallieHreM; B) Bblenenuem L1
3. CKOJIBKO CBSI3aHHOTO yTJIEPOJia B CEPOM UyT'yHE CO CTPYKTypoid @ + I'p?

a) < 0,03%; 06) 0,6%; B) 0,8%

3amganue Ne 5

1. Kakyto cTpyKkTypy UMeeT JieAeOypHUT MpEeBpaLCHHbII?

a)A+1[;6)I1+1;B) I+ ©

2. Kakue cBoiicTBa YyT'yHOB OIpeaesisitoTcest (hopMoii rpaUTOBBIX BKIIOUCHUI?

a) oB, 0; 0) HB, 6; 8) HB, KCU

3. IIpu kaxoii TemnepaType NPOBOAST OTXKUT J1JIs TOTy4€HUS HEPIAUTHOTO KOBKOTO UyryHa?
a) 750°C; 6) 850°C; B) 950°C

3amanue Ne 6

1. Kakoii pa3oBbIif cocTaB HMEET JIe1eOypHUT TPEBPAIICHHBIN?
a)O+1I;6)A+I;B)A+D

2. Kakas ¢opma rpadura xapakTepHa Jyisi KOBKUX 9yTYHOB?
a) mapoBUAHAS; 0) MIIACTHHYATAS; B) XJIOMbEBUHASL

3. CKOJIbKO CBSI3aHHOTO YIJIepo/ia B MOJIOBUHYATHIX UyTyHaxX?
a) Ccs3. = 0,8%;0) Ccpss. < 0,8%:;8) Ccpss. > 0,8%

3amganue Ne 7

1. U3 xakoii ¢a3bl BeIIETACTCS IIEMEHTUT NEPBUIHBIN?

a) U3 aycTeHuTa; 0) u3 peppura; B) U3 )KUIKOTO pacTBOpa

2. Kak ycTpaHsIOT HexXeaTenbHbIi 0T0en?

a) packucieHueM; 0) rpaUTU3HPYIONTUM OT)KUTOM; B) YCTPAHUTh HEIIb35
3. Uto o603HavaroT nudpsl B Mapke KoBkoro uyryna K4-37-12?

a)3,7% C, 1,2 % Si; 6) oB = 370 MIla, 6 =12 %; B) HB 370,38 =12 %

3amganue Ne 8

1. Kakue ¢a3bl HAX0AATCSI B PABHOBECHH IIPU SBTEKTUYECKOM IPEBpALICHUN?
a)k.p.u A; 0) x.p., Aull;B) D, Aul]

2. Kaxkas popma rpadura xapakrepHa Jiisi BRICOKOIIPOYHBIX UyT'yHOB?

a) XJIOMbEBUIHAS; 0) IMJIACTUHYATAS; B) IIIAPOBU THAS



3. Kakyro cTpyKTypy UMeeT KOBKHI UyT'YH, €CIIM OTKUT TPOU3BOJAT B OJIHY CTAANI0?
aA)[I+Tp;0)II+D+TIp;B)D+1Ip

3amganue Ne 9

1. Kaxoii ¢a3zoBblii cocTaB uMmeeT 0enbiid uyryH npu t = 400°C?

a)A+0;0) D +1;8) A+ 1]

2. Kakyto CTpyKTypy METaUIMYE€CKOM OCHOBBI MMEET BBICOKOIIPOUHBIN uyTyH, eciu Ccsz. = 0,5%7?
a) peppuTHYIO; 0) MEPIUTHYIO; B) (heppUTO-TIEPIUTHYIO

3. Uto cmocoOCTBYET MOJIy4eHHU IO TpaUTHU3UPOBAHHOTO YyTyHA?

a) moBbIieHHOE conepkanue C, Si ;0) moBeIeHHOE coepkanre Mn; B) monmwxkeHHoe coaepkanue C,
Si

3amanue Ne 10

1. CkoJbKoO yriiepoaa COAEP>KUT IBTEKTHUECKUI OenbIii uyryH?

a) 0,8%; 0) 2,14%; B) 4,3%

2. Ctpyktypa ceporo uyryna @ + I1 + I'p. CkoibKo CBSI3aHHOTO yIiiepo/ia B METAIINYECKOi ocHOBE?
a) <0,03%; 6) 0,03...0,8% ; B) 0,8%

3. Kakyto cTpyKTypy IMeeT KOBKUW UYT'yH, €CIIM OTXKHUT MPOU3BOJIAT B ABE CTAIUN?
a)II+Tp;6)®+Tp;B)IT+JI+Tp

3amanue Ne 11

1. 13 kakoii ¢a3sl Beigensercs LI11?

a)u3 A; 0) u3 k.p.; B) u3 @

2. Ilpu KaKoM YCIIOBHH IPOUCXOIUT 00pazoBaHue rpadura B 4yryHax?

a) MPU MEJICHHOM OXJIQXKICHHH; 0) MpH OBICTPOM OXJIAXKACHUH; B) MPU OBICTPOM HarpeBe
3. Uto o3HavaroT nupsl, BXOJAIINE B MAPKY CEPBIX YYT'YHOB?

a) cojiepKaHue yriaepoja; 6) TBEpIOCTh; B) MPEAC MPOYHOCTH

3ananue Ne 12

1. Yem 3aBepuraercss BTOpUYHASA KPUCTALIM3ALMS O€IbIX YyT'YHOB?

a) 9BTEKTOMIHBIM IIpeBpaIleHueM; 0) 3BTEKTUYECKUM MpeBpalieHrneM; B) BoiienaeHuem L1
2. CKOJBKO CBSI3aHHOTO YIJIEpO/a B CEPOM UyTyHE cO CTpyKTypou 1+ I'p?

a) < 0,03%:;6) 0,6%;g) 0,8%

3. Kak monmydaroT KoBKUii 4yryH?

a) MoauduIpoBaHUEM; 0) OT)KUTOM OEJIOr0 UyryHa; B) OT)KUIOM CEPOTo YyryHa

3amanne Ne 13

1. Kakyto CTpyKTypy UMeeT Oelblif JoABTeKTHUECKUi yyryH npu t = 20°C?

a) IT+ LIL; 6) IT + LI + JI*; B) JI* + LII

2. CKOJIBKO CBSI3aHHOTO YIJIEPOAa B TOJIOBUHYATHIX YyTr'yHaX?

a) Ccas3. = 0,8%; 6) Cepss. < 0,8%; B) Ccs3. > 0,8%

3. Uto 03HaualOT HUQPHI, BXOIAIINE B MAPKY KOBKOT'O UyryHa?

a) cojiep)KaHue yriaepoja i KpeMHHs; 0) TBEpIOCTh U OTHOCUTEIIbHOE Y/UTMHEHUE; B) TIPEICIT
IPOYHOCTU M OTHOCUTEIBHOE YAJTUHEHNE

3amganue Ne 14

1. Kakyto cTpyKTypy UMeeT Oenblii 3a3BTeKTHYecKuii uyryH npu t = 20°C?

a) IT + LIL; 6) IT + LT + JI*; B) L + JI*

2. Ilpu Kakux yCIOBHUSX 00pa3yeTcs MOJIOBUHYATHIN YyTyH?

a) TIpu U30BITKE TPAPUTU3ATOPOB U YCKOPEHHOM OXJIAXKICHHH; 0) MPU HEIOCTAaTKE TpaUTH3aTOPOB 1



YCKOPEHHOM OXJIQXKJICHHH; B) IPU HEJOCTATKE rpa)uTH3ATOPOB U 3aMEJIEHHOM OXJIaKICHUN
3. Kakyro hopmy numeer rpadut B BHICOKOIPOYHOM UyTryHe?
a) MJIACTUHYATYI0; 0) MIapOBUIHYIO; B) XJIOMEBHIHYIO

3ananue Ne 15

1. CkoinbKo yriiepojia coaepxaT YyryHbl?

a) ot 2,14 no 6,67%; 6) ot 4,3 1o 6,67%:; B) ot 2,14 no 4,3%

2. Kakoti (ha3oBbIii coctaB umeeT Oenblit uyryH mpu t = 800°C?

a)®+1I[;6) A+1;B) A+ D

3. B cepom uyryne conepxutcs 0,5% Ccps3. Kakyio oH HMeeT CTpYKTypy METaIITMYECKOW OCHOBBI?
a) IT + IIII; 6) IT + @; B) I1

3amganue Ne 16

1. Kak usMeHsieTcsi cofiepKaHue yriepoia B )UAKOH (asze Mpu MepBUYHON KPUCTATUTH3AIIT
JIOIBTEKTHUYECKOTO Oe0ro yyryHa?

a) yMEHbIIIaeTcs; 0) yBeIUYNBALCTCS; B) HE U3MEHSETCS

2. Kakas ¢opma rpadura cnocoOCTBYET MOTYyUESHUIO BRICOKON MPOYHOCTH YyTryHa?

a) IIacTuHYaTas; 0) XJOMbEBUIHAS; B) IIIAPOBU THAS

3. Kakyto cTpykTypy nuMeeT OTOEIeHHBIN 4yTyH?

a) paBHOMEPHYIO 10 CEYCHHUIO OTJIMBKU; 0) Ha TTOBEPXHOCTH — CTPYKTYpPY O€J0ro UuyryHa, B
CEpJIEBUHE — CTPYKTYPY CEPOT0 UYT'yHA; B) HA IOBEPXHOCTH — CTPYKTYPY CEPOTO UyTyHa, B
CepILEBUHE — CTPYKTYpY O€noro yyryna

3ananue Ne 17
1. ITpu kakoii Temneparype oOpazyercs aeaeoypuT?
a) 727°C; 6) 911°C; B) 1147°C
2. Kakyto CTpyKTypy UMeeT Oellblii JOABTEKTHYEeCKHH 4yTryH mipu 750°C?
a) A + LI + JI; 6) IT + IIII + JI*; B) JI + LI
3. Kakne xumudeckue 371eMeHThI CITocoOCTBYIOT 00pa3oBaHuIo rpadura?
a) S; 0) Mn; B) C, Si
Ilepeyenn 1adopaTopHBIX padoT

Ne Kon-Bo
Haumenosanue OcHalenue
n/n 4acoB
[THeBMaTH4ecKkuii MITHM(OBATBHO-
1 Makpoananu3 craneit (I1K-2) MOJTUPOBaANTbHBIN cTaHOK P-20FS-1-R5 2

Mukpockormr MUM-7 (9 mit.)

. ) Mukpockon
2| Muxpoanamus craneii (ITK-2) ZASILACZMIKPOSKOPOWYtypTVO 2
6/20 — 6 mT.
3 Yrinepoaucteie cTanu Teepnomep Poksemna TP 5006 (1 mT.) 4
(TIK-2) Muxkpotsepaomep [IMT-3M (2 mT.)

Teepnomep Poksemna TP 5006 (1 mT.)

4 | Hyryns (TIK-2) Muxkpotsepaomep IIMT-3M (2 mmt.) 2
Onexrporneds (Habeprepm 1280°) — 1
IIIT.

5 Saanka 1 otmyck (ITK-2) Onexrponeds (Cuon 1100°) — 2 . 4

Onexrporneys (ITK-PK-10/12 1280°) —
.
Tsepnomep Poksemna TP 5006 — 1 mir.

6 [MpokanuBaemocts craneii (ITK-2) YcraHoBKa 17151 TOPIIEBOM 3aKaJIKH 2




7 Xumuko-repmuueckas oopadotka (ITK-2) | Mukpockorn MUM-7 (9 mr.) 2

7. YueOHO-MeTOAUYEeCKOEe M HH(POPMALIMOHHOE O0ecneyeHne TUCHMILINHBI.

a) OcHnognas numepamypa:
MarepuanoBeieHue. Y4eOHUK JUIs CTyA. BbiciI. yue0. 3aBenenuii / I'. M. Bonkos, B. M. 3yeB —
M. : m3marenscTBO Akagemus, 2011, 400 c.

0) /lononrnumenvuas iumepamypa.

1. MarepuanoBenenue. Y4eOHuk s By30B / mon penakuueii b. H. Apzamacosa, I'. I'. Myxuna /
Ap3zamacos b. H., Makaposa B. 1., Myxun I'. I'. u n1p. — M. : u3narenscrso MI'TY um. H. 3.
baymana, 2001, 648 c.

2. Teopwust crimaBoB. Meronuueckue ykasanus / mox pepakuuei I'. M. Bonkosa — MI'TY
«MAMM», 2005.

3. Tepmuueckas oOpadboTka craneil. Meronudeckue ykasanus / mox penakuueii I'. M. Bonkosa —
MI'TY «MAMM», 2008.

4. MammHOCTpOUTEIbHBIE MaTepuanbl. Metoanyeckue ykaszaHus / mo peaakuueit I'. M.
Boakosa — MI'TY «MAMM», 2003.

5. Bri6op cmiaBoB. Meronuueckoe mocobue / mox penakiueii I'. M. Bonkoa — M.: MI'TY
«MAMMN», 2009.

6. Obvemuuvle Hanomamepuansl. Yuebnoe nocooue | I'. M. Bonxos — M.: KHOPYC, 2011, 168 c.

B) IPOrpaMMHOe o0ecrnieyeHre 1 HHTePHeT-pPecypcehbl:

WNuTepHeT-pecypchl BKIIOYAIOT Yy4eOHO-METOAMYECKHE MaTepHalbl B OSJICKTPOHHOM BHJE,
npecTaBICHHBIC Ha caiite MockoBckoro [lonuTtexa B pa3aene «bubmnoreka. DIeKTPOHHBIE PECYPCHI»
http://lib.mami.ru/lib/content/elektronnyy-katalog

[Tone3nble yueOHO-MeTOAMUECKHE U HH(POPMAIIMOHHBIE MaTepUAIIbI IPEICTAaBIECHBl Ha calTax:

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

http://materiall.ru/

http://supermetalloved.narod.ru/12.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip



http://lib.mami.ru/lib/content/elektronnyy-katalog
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%3B0%2C1&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

8. MaTepuajJbHO-TeXHHYeCKoe o0ecredeHne TUCHMTIIHHBI.

Howmep O6opynoBanue
ayTUTOPUHN

1313 Teepnomep Poxsemna TP 5006 (11ur.)
[Ipoexrop + 3xpan
Muxkpockorn MUM-7 (9 r.)

1304 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mt.
Teepaomep Poksema TP 5006 (1 mmt.)

Muxkpotsepaomep IIMT-3M (2 wt.)

Jlyna bpunemnnsa — 6 mir.

Muxkpockon AJIbTAMU (4 1ur.)

1308 Muxkpotsepaomep [IMT-3M (1 mT.)
IMpecc st 3anpeccoBKH 00pas3IoB

1309 NEXSYS ImageExpert™ Sample 2 ITporpamma /151 Ka4eCTBEHHOTO aHAIN3a
N300paKEHHUI CTPYKTYP METOJIOM CPABHEHHS C TAJIOHHBIMH HIKAJIAMHU
Muxkpockon Axiovert 40MAT — 1 mr.

1316 Muxkpockon AJIBTAMMU (1 wit.)
Muxkpockomr MUM-7 (1 t.)
Teepnomep Cynep- Poksenn TKC-1M
[TpoekTop

1307 Onekrponeus (Hadeprepm 1280°) — 1 mT.

Onexrponeds (Cron 1100°) — 2 mmr.

Dnexrpomneys (ITK-PK-10/12 1280°) —1mrT.

Tsepaomep «bpunemns» Th5004 — 2 mT.

Teepnomep Poksenna TP 5006 — 1 mit.

[eus mydensbnas [IM-10 — 2 mT.

[TomupoBanwHelil cTanok StruersTegraPol- 11 - 1 mT.

OrtpesHoii ctanok StruersLaboton — 3 -1 .

YcraHoBKa 1J1 TOPIEBOM 3aKaJIKU

YcranoBka ais anexkrporpasnenus Struers Lectro Pol -5. (1 mT.)
OtpesHoii ctanok (1 mT.)

YcraHoBKa a5 3anpeccoBku 00pasmos (1 mr.)

BoaermeTp — 4 mit.

dotornextpudeckuid komopumerp KF-77

[THeBMaTHYeckHii NITH(OBATHHO-TIONIUPOBATBHBIN cTaHOK P-20FS-1-R5

1318 [tanreHuupKysnp — 15 mr.

IIpecc mst 3anpeccoBku 00pa3LioB
Jlyna bpunenis — 1.

MukpomeTp — 2 mT.

Teepnomep TP 5006-M — 1.
Teepaomep TP5006-02 — 1.
Muxkpotsepaomep IIMT-3M — 1 mr.
Teepnomep TK — 1.

Mukpockon Meram-PB1 miT.

9. Metoanueckne peKOMeHIAUMH IS
CaMOCTOSITEJIbHOM PA0OTHICTYIEHTOB

CamocrostenbHas paboTa sBIsSETCS OIHMM W3 BHAOB y4yeOHBIX 3aHsaTHil. Llenp
CaMOCTOSITENIbHON paboThl — MPAKTUYECKOE YCBOCHHME CTYIEHTAaMHU BOIPOCOB METPOJIOTHUH,
CTaHJAPTHU3AIMH U CePTU(DUKALNH, PACCMATPUBAEMBIX B IPOLIECCE N3YUEHUS TUCIIUILIHHEIL.

AymuTopHas caMoCTOsITeNbHas paboTa MO AUCUUIUIMHE BBIOJIHSAETCS HA y4eOHBIX
3aHATHUAX 110J HEIIOCPEACTBEHHBIM PYKOBOACTBOM IIPENOAABATEIIS U 110 €r0 3aJaHUIO.




BueaynutopHas camocTtosiTenpHas paboTa BBIMIOJHAETCS CTYIEHTOM IO
3a/IaHUIOTIPETIOIABATENIS, HO O€3 ero HEMOCPEACTBEHHOTO yYaCTH

3agaum caMoOCTOATEILHOI PadOThI CTYIEHTA!

- pa3BUTHE HABBIKOB CAMOCTOATENIBHOM yueOHOH paboThl;

- OCBOCHHE COJICPKaHUs TUCIIUTIIINHBL;

- yriyOJeHue coiep KaHus U OCO3HAHNE OCHOBHBIX TOHSTUN JUCIUTLIINHBL;

- UCIOJL30BaHUE MaTepuala, COOPAaHHOTO M MOTyYEHHOTO B XOJI€ CAMOCTOATEIbHBIX
3aHATUHN 11 9O PEKTUBHON MOATOTOBKH K DK3aMEHY.

Buabl BHeayIMTOPHOI CaMOCTOATEIbHOM PadOThI:

- CaMOCTOATCIIbHOC U3YUCHUC OTACIIbHBIX TCM NUCHHUILINHEI;

- IOArOTOBKA K JICKIITMOHHBIM 3aHATHUAM,

- TIOJITOTOBKA K JJA0OPaTOPHBIM paboTam;

- BBITIOJIHEHHUE JIOMAIIIHUX 3a/IaHUH 110 3aKPETICHUIO TEM;

- BBITIOJIHEHUEC JOMAITHUX 3aﬂaHHﬁ 110 pCHICHUTIO TUIMUYHBIX 3a1a4 U pra)I(HeHI/II\/'I,

- cocTaBJIeHHE U 0pOpMIICHHE J0KIa10B U pedepaToB MO OTACTbHBIM TEMaM IIPOrPaMMBI;
- Hay4HO-HCCIIeI0BaTeNbCcKasi paboTa CTY/IEHTOB;

- y4acTue B TEMaTHYECKUX JUCKYCCUSX, OUMITHAIAX.

Jnst BeIMOSIHEHUsS JI0OOOTO BHJIAa CaMOCTOSITEIBHOW pabOThl HEOOXOIUMO
IIPOUTHUCIIEYIOIIUE DTAIIbIL:

- OTIpe/IeTICHUE LIETTH CAMOCTOATENbHOM padoThI,

- KOHKpETU3alus M03HaBaTeIbHOM 3a/1a4H;

- CaMOOILIeHKa TOTOBHOCTHU K CAMOCTOATEIbHON padoTe;

- BBIOOp aJIeKBaTHOTO crioco0a IeHCTBYA, BEAYIIET0 K PEIICHUIO 3a/1a4H;

- IUITaHHPOBaHUE PabOTHI (CAMOCTOSATEIHLHON MM C MOMOIIBIO MPEToaaBaTess) Hal
3aJaHHEM;

- OCYIIIECTBJICHUE B MPOIIECCE BHIIOJHEHUSI CAaMOCTOSATEIbHON pabOThl CAMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT'0) Pe3yIbTaTOB pabOTHI U KOPPEKTUPOBKA BBIITOJIHEHHS PaOOTHI;

- peiexcust;

- Ipe3eHTanus paboThl.

Bonpocsl, BLIHOCHMBbIE Ha CAMOCTOSATEIbHYIO padoTy

KoHcTpyknnonHas npodHocTh 1 MeTobl e€ orienku (I1K- 2)

- Amopdusie metamsl (ITK- 2)

- Tepmorutactuunbie 1 TepMopeakTuBHbIE mommepsl (TTK- 2)

- Jlmarpamma cocrosiaus xxene3o-rpadur (I1K- 2)

- JlerupoBannsie uyyryHsl. Texundyeckue TpedoBanus i ayryHoB o ['OCT (ITK- 2)

- OcrarouHble HAMTPSLKEHUS, UX BIMSHAE Ha yCTamocTHY0 pounocTh(ITK- 12)

- TepmoxuHeTHueckue nuarpammel npespamnieHus: aycrenura (I1K- 12)

- Crapenne cramu (ITK- 12)

- Crayim Cc TOHWXKEHHOM W  pErjJaMeHTUPOBAaHHOM  IMPOKAJIMBAEMOCTBIO  JJIS
noBepxHOCTHOM3akanku aycrenuta (ITK- 2)

- Juddysuonnas wmerammmzanus. CrnocoObl MeTaM3allMM M 00JacTH  NPUMEHEHUS
aycrerurta(I1K- 12)

- WmmumanTanus nonos aycrenuta (ITK- 12)

- CruiaBwl ¢ 3aJaHHBIMHU YIIPYTHMMU cBoiicTBamu aycTenuTa (I[1K- 2)

- CmiaBsl ¢ aHOMAJILHBIM TEIIOBBIM paciuperueM aycrenuta (ITK- 2)

- TexHnueckas kepamuka. BiiMsiHue BOJIOKHUCTBIX HAIIOJTHUTEEN Ha TEPMOIIPOYHOCTh
kepamuku ayctenuta (I1K- 2)



- ABTOMOOWIBHBIE cTeKIa. CTEKIOKpUCTALTHYECKHE MaTepuaibl (cutamibl) aycrenuta(l1K-
2)

- OyHKIMOHATBHBIE ~ HaHOMaTepuanbl.  HaHomarepuansl  cemeiicTBa  (yuiepeHOB
ayctenurta(I1K- 12)

- MexaHu3anusi 1 aBTOMaTH3aIMs TPOLIECCOB TEPMUUYECKON 00pabOTKU, MEPHI 110 OXpaHe
TpylaB TepMuueckux 1exax aycrenura (I1K- 12)

10. MeTonnyeckue peKoMeHIAlUHU ISl IPenogaBaTeisi

OcHOBHOE BHUMaHUE TPU U3YYCHUU AUCHHUIUIUHBI «MarepranoBeIeHHE» CIeAyeT
yIENATh M3YUYEHHUIO COCTaBa, CTPYKTYpbl M CBONCTB COBPEMEHHBIX METAJUIMYECKUX H
HEMETAJUTMYECKUX MaTepHalioB; OCBOCHHIO OCHOB TEPMHUYECKOH, XHMHKO-TEPMHUYECKOH U
TEPMOMEXaHUUECKO 00pabOTKH, METOJJOB CTAHJAPTHBIX UCIIBITAHUN 110 ONpeAeNeHUI0 (pU3nKo-
MEXaHUYECKUX CBOMCTB M TEXHOJOTHYECKUX IIOKa3aTeleil MCIOIb3yeMbIX MATepUaOB U
TOTOBBIX U3ICIHH.

Teopernueckoe H3y4eHHE OCHOBHBIX BOIIPOCOB pa3/eioB AMCHUUIUIMHBI  JOJKHO
3aBEPIIATHCS MPAKTHIECKON pabOTOM.

Jns akTEBU3anMM  ydeOHOTrO TMpolecca MPU HM3YYCHUH AUCIUIUIMHBI 3P (HEKTHBHO
MPUMEHEHHE TIPE3CHTALUN TI0 PA3IMYHBIM TeMaM JISKIHA U J1a00paTOPHBIX padoT.

Jliig ipoBeieHH sl 3aHATHIA MO JUCIUILTUHE UCTIONIb3YIOTCS CPEICTBA O0yUEHUSI:

- yueOHMKH, HHPOpMaLMOHHBIE pecypchl HTepHeTa;

- CIIpaBOYHbIE MaTepuaibl 1 HOPMAaTHBHO-TEXHUYECKas JOKYMEHTAIUS;

- METOIMYECKUE yKa3aHUs ISl BHITIOJIHEHUS TA00OPaTOPHBIX padoT.

IIporpamma coctaBieHa B cooTBeTcTBUUM ¢ DeaepalbHBIM  TOCYIapCTBEHHBIM
00pa3oBaTeNBPHBIM  CTAaHAAPTOM BBICHIEr0 00pa30BaHHMS 10 HAMPABJICHHIO IOJTOTOBKH
6axanaBpoB 22.03.02 MeTannyprus.


http://pandia.ru/text/category/laboratornie_raboti/
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