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1. Ilesu ocBOEHUN TUCUHMIIMHBI.
K ocHOBHBIM HeJISIM OCBOCHUSI TUCUUILTMHBI «MaTepuaaoBeieHUE) CIe1yeT OTHECTH:

- IOJITOTOBKA CTYJIEHTA K E€ATEIbHOCTU B COOTBETCTBUHU C KBAIN(UKALMOHHON XapaKTEPUCTUKOM 110
HaIIPaBJICHUIO;
- IIO3HaHUE MPUPOJbI U CBOMCTB MaTepHaJIOB, a TAKXKe METOJOB UX YNPOYHEHUs AJs Haubosee
3¢ (HEKTUBHOTO UCTIONB30BAHUS B TEXHUKE.

K ocHOBHBIM 32/1a4aM OCBOCHHUS AUCLMILIMHBI «MaTepuanoBecHue) ClIeayeT OTHECTH:

- U3y4YE€HUE OCHOBHBIX NMOHATHH, TEPMUHOB H ONpeAeTICHUN B 001aCTH KOHCTPYKIIHOHHBIX,
UHCTPYMEHTAJIbHBIX U ()YHKLIMOHAIBHBIX MaTepHaIOB (MapKUpOBKa, CTPYKTYpa, CBOICTBA);

- U3y4YEHUE COCTABA, CTPYKTYPBI U CBOWCTB COBPEMEHHBIX METAJUIMYECKUX U HEMETAIIIMYECKUX

MaTEepUasoB;

- OCBOEHHE OCHOB TEPMHUYECKON, XUMUKO-TEPMUIECKOI U TEPMOMEXaHUIECKOH 00paboTKH;

- OCBOEHHE BUJIOB pa3yNpoYHSIIOIIEH U yIpouHstoleld 00paboTku (OTXKUT, HOpMaIu3alus,
3aKajKa, OTIYCK, [IEMEHTAIUs U Jp.);

- u3ydyeHHe (QU3MUECKOM CYIIHOCTH SBJICHHH, MNPOUCXOIAIIMX B MaTepHajax B YCIOBHSX
IIPOU3BOJICTBA U DKCILIyaTalluH;

- OCBOEHHE OCHOBHBIX CBSI3€H MEXYy CTPOCHHEM MAaTepHUaloB U MX CBOWCTBaMH (TBEPIOCTHIO,
IPOYHOCTBIO, U3HOCOCTOWKOCTBIO, INTACTUYHOCTBIO U JIP.);

- U3y4eHHe 00JacTU MPUMEHEHMs Pa3IMYHBIX COBPEMEHHBIX MaTEpHasIOB ISl U3TOTOBJICHHUS
IPOAYKIMH

2. Mecto nucuumiunbl B cTpykrype OOII 6akanaBpuara.
Jucuunnuza «MarepuanoBeieHHe» OTHOCUTCS K YMCITY Y4eOHBIX IUCHUUIUIMH 0a30BOM 4YacTH
(brox 1.1) ocHOBHOII 00pa30BaTENBHOI POrPaMMbl OaKanaBpuara.
«MarepuanoBeieHHe»  B3aMMOCBS3aHa JIOTUYECKM U COJIEP)KATEIbHO-METOJUYECKH  CO
CJIEAYIOIUIMMHU AUCHUIUIMHAMU U npakTukamu OOIT:
B 6az060ii yvacmu (b 1.1):
— DKOJIOTHS;
— Mertponorus, cTangapTU3anus U cepTUUKaIus;
— CompoTHBIIEHHE MaTepHaJIOB.
B sapuamusnoii vacmu (b 1.2):
- TexHoMOTHs MOSTyYeHNs TPOAYKIIUH U3 Pa3HOPOAHBIX METAIOB U MOPOIIKOB;
- Mexanuueckue U puU3nYecKue CBONCTBA METAILIOB;
- CrienmasibHbl€ CTAJIM U CIIJIaBbI;
- Metonbl Hepa3pylIaroIIero KOHTPOJIS METAIOB U CILJIaBOB.

3. Ilepedyenn MIaHUpPyeMbIX Pe3ya1bTATOB 00y4eHHUs 1O AUCHHUILIMHE (MOAYJIIO),
COOTHECeHHbIE C IVIAHNPYEeMbIMH Pe3yJIbTATAMM 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMBbl.
B pesynbrare ocBOeHMs AUCHUIUIMHBI (MOIYJsI) y oOydarouuxcsi (GOpMHUPYIOTCS CIEIYIOLIe
KOMIICTCHIIMK W  JOJIKHBI OLITH JOCTUTHYTBI CICAYIOIIUEC PE3YJIbTaTbl O6yquH$I KaxKk OJTal
(opMHPOBaHHUS COOTBETCTBYIOIIUX KOMIETEHIIHIA:

B pe3yabTare ocBOeHUs

Kon o0pa3oBaTe/ibHOI
IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB
KOMIETEeHIH NMpOrpamMmbl
N 00y4eHMs 10 AUCUUIJIMHE
" 00y4aIoIIHICA 10JIKEeH

00J121aTh




[1K-2 CIIOCOOHOCTBIO BEIOMPATh | 3HATH:

MCTOJbI UCCICAOBAHHA, ® OCHOBHBIC IIOHATHS O MaTepraiax v
IJIAHUPOBATh U TEXHOJIOTHU UX IMPOU3BOJICTBA
IPOBOJMTE HEOOXOJIUMBIE | yMeTh:

OKCIICPUMCHTHI, ® [IPOBOJUTH KOMIICKCHOC MCCIICIOBAHHUEC
HHTCPIPETUPOBATH OCHOBHBIX XapaKTEPUCTUK U CBOMCTB
pe3ynbTaThl U A€IaTh MaTepHalioB

BBIBOZIbI BJIA/I€Th:

® [IPAKTUYECKUMH HABbIKAMU
MCCJIEIOBAHUSI CTPYKTYPBI U CBOWCTB

MaTepUaJIOB
[1K-12 CIIOCOOHOCTBIO 3HATh:
OCYLIECTBJIATh BBIOOD ® OCHOBHbIE (PU3UYECKHE U XUMHUYECKHE
MaTepualoB I U3AEIuil MIPOLIECCHI, TPOTEKAKOUIUE PU
pa3IMYHOTO HA3HAYEHUS C MOJIy4eHUU U 00paboTKe MaTepruaIoB
Y4EeTOM YMeTh:
9KCILTYaTaluOHHBIX ® OILICHHUBATh HU3MEHEHHUE CBOMCTB
TpeOOBaHUH M OXpaHbI Marepuajia IpU BO3ACHCTBUU HA HErO
OKPYKAIOLICH CPEIb Pa3IMYHBIX TEXHOJIOTUYECKUX (HaKTOPOB
mpoliecca Mpou3BOJICTBA;
BJIaIeTh:
® SKCHEPUMEHTAIbHBIMU METOJUKAMH U
TEXHUKOU MaTepHaIOBETUECKUX
HCCIIEA0BAaHUI JUTS U3y4YEeHUs

MaTCpHaJIOB PA3JIMIHOI'O HA3HAUYCHHA

4. CTpyKTYypa M cojiep:KaHue TUCIUMIHHBI.
OO0mmast TpyA0eMKOCTh JAUCIMILTAHBI COCTABIISCT 7/ 3a4E€THBIX SIUHUII, T.€. 252 akaJleMUIeCKUX
yaca (13 Hux 198 yacoB — camocrosiTenbHas paboTa CTY/ICHTOB).
Paznensl nuciunnuabl «MartepruanoBeIeHHE» U3ydaroTCa Ha BTOPOM Kypce.
Tpernii cemectp: nekiuu — 36 yacoB, 1abopaTopHble 3aHATUA — 18 yacoB, popma KOHTpOIS —
IK3aMeH.

Conep:xanue pa3ieoB IHCHHUILINHBI.

Beoonas vacme
3HaueHWe W 3aJa4d Kypca MarepuaioBeicHWe. Poiib MaTepuaioB B COBPEMEHHOW TEXHHKE.
Kputepuu orenku u BeiOOpa MarepraioB. PaboThl 0TE€UECTBEHHBIX U COBPEMEHHBIX YUCHBIX B 00JIACTH
MaTepuaioBeeHUs. MaTepranoBeicHIe, Kak HayKa, W3yJarollas CBOWCTBA MAaTePHAIIOB B CBSI3H C HMX
COCTaBOM M cTpoeHueM. Knaccudukaiys MaTeprainos.

Du3zuro-mexanuueckue ceoiicmea mamepuanos. Cmpoenue mamepuanos
OCHOBHBIE TIOHATHS O CBOWCTBax MarepuayioB. TBepAOCTh, MEXaHMYECKHE CBOMCTBA,
onpeaeNsieMble ITPU CTATUHYECKOM PACTSKEHUH, yAapHas BI3KOCTh. SBIEHHE XIaJHOJIOMKOCTH.
Yceranocte MaTepuanoB, MPeAesl BBIHOCIUBOCTH. MI3HOCOCTOMKOCTh. XPYNKOE U BA3KOE pa3pyLICHHUE.
PaGoTa 3apoxaeHust U pacipocTpaHeHus TpemrHbI. [IoHITHE 0 KOHCTPYKITMOHHOM MPOYHOCTH.
Tunel cBsi3eil B TBEpABIX Tenax. MeTauiMuecKuil TUI CBA3U. ATOMHO-KPUCTAJUTMYECKOE CTPOEHUE
MeTauioB. THUIBI KPUCTATINYECKUX PEIIETOK, X XapaKTEPUCTUKH (TapameTp, KOOPAUHAIMOHHOE



YHUCIIO, TUIOTHOCTh YMAKOBKH), M30TPOINHUS, aHU30TPOINHUS, KBA3HMM30Tpomusa. TodeuyHble, JTUHEHHbIE U
MOBEPXHOCTHBIE JIE(EKTHI, CTPOCHNUE pealbHBIX METANIOB U CIUIABOB (BaKaHCHHM, TUCIOKAIMU, OJIOKU
MO3auKHU, TPaHUIIbI 3epHa). TeopeTnueckas U peaibHas IPOYHOCTh METAIJIOB, BIUsAHUE AeeKkToB. [IyTu
HOBBILIEHUS IPOYHOCTH METAJIIIOB.

Kpucrannuzanuss MeTaisioB MepBUYHAs U BTOpUyHasi. TepMoauHaMUYecKHe OCHOBBI (ha30BbIX
npeBpamieHnii. KpuBble OxaxaeHus, CTENeHb MepeoXJaKACHUs, (PAKTOpPhI, BIUSIOLIME Ha MPOILECC
KPUCTAIIM3AIUH, CBA3b MEXAY CTENEHBIO MEPEOXJIAXIEHHUS, UYMCIOM ILEHTPOB KPUCTAIM3ALUU U
CKOPOCTBIO pOCTa KpUCTAUIOB. Benmuumna 3epHa. MoaudunupoBaHue KHIKOTO MeTala.
[TonumopdubIe npeBpaleHus.

Teopus cnnagos

[Tonsatus o cmasax. OmnpeneneHue TEPMHHOB: CIUIaB, CUCT€Ma, KOMIIOHEHT, ¢a3a. Teepable
pacTBOpBI, MEXaHUUECKHUE CMECH, XUMUUYECKUE COeTMHEHUS. J(narpaMMbl COCTOSIHUS ABOMHBIX CILIABOB,
METOJbl MX MNOCTpoeHus. Jlmarpamma COCTOSIHMSI NpU IIOJHOW HEPACTBOPHUMOCTH KOMIIOHEHTOB B
TBEP/IOM COCTOSIHUH, C OIPaHUYEHHON OJIHOCTOPOHHEH PAacTBOPUMOCTHIO. OmnpeneneHne XuMHUIeCKOro
coctaBa (a3 mIpH MCIOJIB30BAaHMM MpaBUia KOHIEHTpauuil. JluarpamMma COCTOSIHHUS C IOJHOU
PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJOM COCTOSHUU. [leHApuTHAas JIMKBalMs B TBEPIbIX pacTBOpax.
[TpaBuno ¢a3. JluarpamMmma COCTOSHUSI CUCTEM C NPEBPAILEHUEM B TBEPAOM COCTOSIHUU (YACTHYHBIA U
NOJIHBIM pacrajiy OrpaHMYEHHOrO0 TBEPJIOTO pacTBOpa, IBTEKTOMJIHOE NpeBpaiieHue). CBs3b MeEXIy
CTPYKTYpOM cIlIaBa, ONpENEesIeMOM IO AuarpaMMme COCTOSIHHS M CBOWCTBaM cIulaBa. Jluarpamma
COCTOSIHUS JKEJI€30-1IEMEHTUT. XapaKTePUCTUKH KOMIIOHEHTOB.

CrpyKTypHBIE cOCTaBistOIIME U (a3bl HA JUarpaMMme xese30-1eMeHTUT. CyIIHOCTh IBTEKTHUECKOro U
IBTEKTOMIHOTO TpeBpamieHuii. [IpuMenenne npaBuia KOHLIEHTpAWid W mpaBuwia (a3 Ha auarpamme
JKEJIE30-LIEMEHTHUT.

BnusiHue yrieposa M MOCTOSHHBIX NpuMeced Ha cBoiicTBa cranu. Kiaccugukanus craiei 1mo
croco0y MpOU3BOJACTBA, HA3HAYCHMIO M KauyecTBY. MapKUpOBKa YIJIEpOAMCTHIX cTajeil. JIuctoBble
CTaJIi /ISl XOJIOJAHOM IITaMIIOBKH, aBTOHOMHbIE cTayid. OCHOBHbIE TexHH4Yeckue TpedoBanus no 'OCT
I CTaJIeH.

UyryHsl ¢ rpaduToM, MOJIOBUHYATHIE U Oemble. BiausHue cKOpOCTH OXJIaXIE€HUS U XUMUYECKOTO
COCTaBa 4yryHa Ha cTpykTypy. Ot6en uyrynos. CTpyKTypa, CBOWCTBA, 00JIACTH IPUMEHEHUS U METO/IbI
MOJIyYEHUS CEPhIX, KOBKUX U BBICOKOMPOYHBIX YyT'YHOB. MapKUpOBKa 4yT'YHOB.

Haknén u pekpucmannuzayus
Bnusnue mnmactuueckoil nedopManuu Ha CTPYKTYpY H CBOMCTBa MeTalioB. MexaHU3M
MJIACTHYECKON AedopMaIiii MOHO-M TIOJIMKPUCTAIUIOB. Pa3MHOXEHWE MUCIOKAIUNA MPU TUIACTUYECKON
nepopmanuu. Haknén npoOwro, oOpaboTka posnkamu. lIpuMeHeHHE NOBEPXHOCTHOIO HAakjena B
MamuHOCcTpoeHuH. Bo3sBpar, nonuronusanus. llepBuuyHas u coOupaTenbHas peKpPUCTAIUIM3AIIMS.
XomnonHas u ropsyas nepopmanus. Tepmomexannueckass 00paboTKa.

Tepmuueckasn u xumuxko-mepmuueckas 0o0padbomka

Teopust mepmuueckoii 0opabomxu

Bunsl tepmuueckoit oOpabGotku craneil. IlpeBpamienus npu HarpeBe cTtanu. PocT 3epHa
ayCTeHHUTa, HACIEACTBEHHOE M JEHCTBUTEIBHOE 3¢pHO B cranu. [leperpeB m nepexor. IIpeBpamenne
ayCTEHHUTa IpU HENPEPHIBHOM OXJaXIEHUH. JlMarpaMma M30TEpMUYECKOTO MPEBPALLEHUS AYCTEHMTA.
[lepnmutHOE TpeBpamieHre. MapTeHCUTHOE TpeBpamieHne U ero ocobenHoctu. [IpeBpamienue npu
OTIIYCKE, CTPYKTypa M CBOMCTBA CTalu Ipu oTiycke. OTnyckHas xpynkocts I u Il pona.

[TpokanuBaeMOCTh U 3aKaIMBAEMOCTb CTAJU, (PAKTOPHI BIUSAIONINE HA MPOKAINBAEMOCTh: BIUSHUE
JIETUPYIOIIUX 3JIEMEHTOB, pa3Mepa 3€pHa ayCTeHWTa, HEPACTBOPUMBIX KapOMIOB W BKIIOUEHHIA.
Metoauka onpeaeneHuss KpUTUYECKOTO IaMeTpa Mo AuarpaMMe IpoKaJTuBaeMOCTH.



Texnonozuss mepmuueckoi 00pabomxu

OOmast xapakTepUCTHKA TMPOLIECCOB TepMuyeckoi oOpabotku. Orxur I poma 6e3 ¢azoBoit
HepeKpUCTALIM3aNNH. PeXUM 0TXKHra pekpacTauIn3aIiH.

Omxur Il ponma c ¢a3oBoil mepekpUCTALIM3AIMEH: Ui yAydlleHUs 00pabdaThIBA€MOCTH, IS
u3MmenbueHus 3epHa. Cheponausanus, OTKHUT — TOMOTSHU3AIMS, HOPMaJIU3aIHs.
N30TEpMUYECKUI OTKMUT.

3akanka cranu. OCHOBHBIE ITapaMeTPhI Tpolecca: TeMIIepaTypa HarpeBa, JUIMTEILHOCTh HarpeBa,
CKOpOCTh oxJaxkaeHus. OCHOBHBIE TPeOOBAaHUS K 3aKaJIOYHBIM cpeaaM. MeToabl 3aKajiku: IpocTas,
HpephIBUCTAsA, CTyHeH4aras U u3orepmuueckas. JledhekTsl 3akanku: oOpa3oBaHUE TPEIIUH,
nedopmanusi, OKUCIEHUE U 00€e3yTrIIepOKUBAHNE TIOBEPXHOCTH, METOABI OOPHOBI C HUMH.

OCHOBHBIE TapaMeTPhl MPOILIECCOB OTITYCKa YIIIEPOAUCTHIX U JITUPOBAHHBIX cTanel. OOpaboTka
X0JI07I0M. BrinsiHue 3akainky ¥ OTIyCKa Ha MEXaHUYECKUE CBOMCTBA CTANU. YIIYUIlICHUE CTAJIH.

[ToBepxHOCTHAs 3aKajKa, BUIBI U 00JIaCTH PUMECHEHHS.

Xumuxo-mepmuueckas obpabomka

Ou3nYecKue OCHOBBI XMMHKO-TEPMHYECKOH 00pabOTKH, MOHATHE O Koddduimente nuddysun.
LlemeHTaIMsI, PEKUMBI HACBHIIIEHUS ¥ TOCICIYIONUX TEPMHUYECKOW OOpabOTKH YIIIEPOIAMCTHIX U
JICTUPOBAHHBIX CTaJeH, BHIBI Mporecca, o0iacTu nmpuMeHeHus. HurporeMeHTamms, BUABI Tporiecca,
pPeKUMBI, O0JIacTH TNpUMeHeHHus. [IpumeHeHue armocep € aBTOMATHYECKUM PETyJIMPOBAHHEM
MOTEHIIMAJa yriiepoaa UIst polecca eMEeHTAIlMA U HUTPOL[EMEHTAIHH.

AzotupoBanue cranu. CTanu i a30TUPOBAHHMS, PEKUMbI UX TEPMHUECKOH 00pabOTKH, 00JIacTh
NPUMEHEHHUs TMpoiecca. [Iporecc HHU3KOTEMIEpaTypHOrO0 Ta30BOTO M JKHIKOTO a30THPOBAaHUs, HUX
0COOEHHOCTH M 00J1aCTH IPUMEHEHHUSI.

HoBbie MeTo1b1 XUMHKO-TepMUYECKON 00paboTku. JIazepHOe JerupoBaHue.

Koucmpykuuounble U UHCMPDYMERmMA/lbHble mMmamepuaibl

Koncmpykyuonnvie necuposannvie cmanu ooue2o Ha3Ha4eHus.

®a3bl, 0Opa3yeMble JIETHPYIOUIMMHU 3JIEMEHTAaMH B CTaJsX. BiusiHUE Nerupyromux 3J1eMeHTOB Ha
noauMopdusM kenesa, Ha CBoMcTBa (peppura M aycreHuTa. BiusHuEe JNErHpyOUIMX JIEMEHTOB Ha
KMHETUKY M30TEpMUYECKOr0 IIPEBpAILlEHUs] ayCTEeHUTAa. DBiusHHME JErupyrommx »3JI€MEHTOB Ha
MapTEHCUTHOE MpEeBpallleHHe W MpeBpalieHue npu ormycke. OCHOBBI PAlMOHAIBHOTO JIETHPOBAHUS
CTali U pOJIb OTAEIBHBIX JIETHMPYIOUMX 3JeMEeHTOB. (OCOOEHHOCTH TEpMHUECKOW 00paboTKU
JIETUPOBAHHBIX CTAJIECH.

Knaccugukarus JerupoBaHHBIX CTalell 1O CTPYKType B HOPMAJIM30BAHHOM COCTOSIHUU
(nnarpamma ['mife). MapkupoBka JETHPOBAHHBIX CTajied, MX NPEUMYIIECTBAa 10 CPaBHEHHUIO C
yraepoaucTeiMi. JledekTsl JerupoBaHHbIX cTajedl (mudepHblt u3m0M, (IIOKEHBI, OTHYCKHas
XpynkocTh). OCHOBHbIE TPEOOBaHUS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTaisiM 1o 'OCT.

Hucmpymenmanvhvie mamepuansi

HNHcTpyMeHTaIbHBIE YIIIEPOJUCTHIE U JIETUPOBAHHBIE CTANIN JUIS PEKYILIETO HHCTPYMEHTA, COCTAaB,
MapKUpOBKa, TepMHUYecKas 00paboTKa U 00J1acTH IPUMEHEHUSI.

BricTpopexymiass  cranb, cocTtaB, CBOWCTBa. PexxuMbl TepmMuueckoil o0paboTku, obiacTu
npumenenus. OcaoBHbie TpeOoBanus Mo ['OCT k cTansm A pexyIiero HCTpyMEHTA.

HltamnoBele cTamu Uis  XOJOAHOTO U Tropsyero aepopmupoBanus cranu. Cramm ams
WU3MEPUTEIIBHOIO HHCTPYMEHTA.

TBepable MOPOLIKOBBIE CIUIABBI IS PEKYILETO MHCTPYMEHTA.

Kepamuka. CBepxTBepable MaTEpHAIbI.

Cmanu u cniagwvl ¢ 0coObLMU CBOUCMBAMU
Bricokonpounbie ctamu.  MapTeHCHTHO-CTaperoIine KOHCTPYKIIMOHHBIE CTalld, UX COCTaB,
PEXKUMBI 00paOOTKH U 00JIACTH IPUMEHEHHS.



CmutaBbl ¢ 0c000 BBICOKOW M3HOCOCTOMKOCTBIO, COCTaB, MAPKUPOBKA, TEpMHUECKasi 00paboTKa 1
00J1aCTH IPUMEHEHHUS.

HepxaBeromue XpOMHCThIE M XPOMOHHKEIIEBBIC CTajH, COCTaB, MapKHPOBKA, TEPMHUECKAs
00paboTka 1 06JaCcTH NPUMEHEHHUSI.

XKaponpounsie cramu u cruiaBbl. OCOOCHHOCTH TMOBEICHHS CTaJId NPU HAarpy3kax B OOJIACTH
BBICOKMX TEMIEPaTyp, MpeeN JUTUTEIbHON MPOYHOCTH, MPeIe MoI3y4ecTH. THTIOBbIE CIIaBbl, COCTAB,
CTPYKTYpa, TepMO0OpadOTKa, CBOWCTBA U 00JIACTH IPUMECHEHUSI.

CrutaBbl ¢ 3a1aHHBIMU (PU3UYECKUMHU CBOMCTBAMU. MarHUTOMATKHE U MarHUTOTBEP/IbIC CIUIABHI.

I{eemnbie memannvl u CniasbL

Mensp u ee cBoiicTBa. JlaTyHH, OpOH3BI OJIOBSIHUCTBIE, KPDEMHHUCTHIC, ATIOMUHHEBBIEC, OCPUILIOBHIC;
cocraB, obOmactu nupuMmeHeHus. CIrulaBpl CBUHIA W 0JioBa. baOOWTHI, CBUHIIOBUCTBIC OpPOH3HI,
JTIOMUHUEBBIE TTOAIIMITHUKOBBIE CIIABbl JJI JABUTATEICH BHYTPEHHErO CrOpPaHUsl, TPUMETAIIINYECKUE
MOIITUITHAKU. AJIFOMUHHUNA U €r0 CBOWCTBA. JIUTEHHBIC aOMUHUEBBIC CIUIABHI, 00JIACTH MTPUMECHEHUS.
HropaatoMuH, COCTaB, PEKUM TEPMUUYECKON 00pabOTKH, CBOMCTBA, 00JaCTH IPUMEHEHUS.

MarnueBble JINTeHHbIC U AePOPMUPYEMBIC CIUTaBBI, 001aCTH TPUMCHCHUS.

TuTaH U €ro CIuIaBbl, COCTaB, CBOMCTBA U 00JIACTH TPUMEHEHUS.

Komnosuyuonnvie mamepuanut

Knaccugukarus KOMIIO3UIIMOHBIX MaTeprajioB. Pacnpenenenne HapsHKCHUNA MEXKITy MaTpHULICH U
HanonHuTeneM. Cxembl apmupoBaHus. Kputnueckas nnuHa BonokHa. OCHOBBI pacueTa CBOWCTB
KOMITO3UIIMOHHBIX MaTEPHAIIOB.

KoMmno3uTsl ¢ MeTauIMuecKoi Marpuueil. JlucnepcHoynpoyHeHHbIE KOMIIO3ULIMOHHBIE
MaTepuaibl, 0COOEHHOCTH MEXaHU3Ma yIIpOYHEeHUs. JJucnepcHoypoYHEHHbIE KOMIIO3UTHI HA OCHOBE
IIOMHHUIO, HUKEJIA U IPYTUX METAJUIOB.

BonokHHCTBIE KOMITO3UIIMOHHBIE MAaTEPHUAIIBI HA AIFOMUHUEBON U HUKEJIEBOM MaTpPHULAX.

KoM1o3uTsl ¢ HanpaBiaeHHON KPUCTAJUIM3ALMEN IBTEKTHK.

[TopoiikoBble KOMIO3UIMOHHBIE MaTepuaibl (KepMeTbl) aHTU(PPUKIIMOHHOTO U (PUKLHUOHHOIO
HazHaueHUs. OUIbTPHL.

Komno3utsl ¢ nonumepHoi Matpune. [lomumepHas MaTpuia KOMIO3UIIMOHHBIX MaTEPUAJIOB.
®denondopManbaeruaHas, SMOKCUIHAS U KpeMHUHOpraHndecKas MaTpuIia KOMIO3UIIMOHHBIX
MaTepHaJIOB.

OcobeHHoCTH (PU3UKO- MEXaHUYECKOT0 MOBEIEHUs MoJIMMepoB. OpraHuyecKkue,
AJIEMEHTOOPTaHUYECKUE U HEOPTAHNYECKUE TIOJIMMEPBI.

BosiokHUCTBIE KOMIIO3ULIMOHHBIE MaTepHalIbl Ha MOJIUMEPHOM MaTpulle (KapOOBOJIOKHMTHI,
OOPOBOJIOKHUTHI, OPraHOBOJIOKHUTBHI).

Komno3uimonHbsle MaTepraisl Ha OJIMMEPHON MaTpHUIIE C IOPOLIKOBBIM HAIIOJHUTEIEM
(mmacTmaccsl).

PoJib TOPOMIKOBBIX (TEXHUYECKHUH YIIIEpOA U Ap.) U BOJOKHUCTBIX (KOPA) HAMOJIHUTENEH.

Kommo3uTsl ¢ kepaMU4ecKOil U CTEKJISTHHOM MaTpHIIEH.

[TpuMeHeHrnEe KOMITO3UIIMOHHBIX MaTepHaioB B aBToMobuIecTpoeHnu. Kopnyc u neranu Ky3oBa.
Jeranu ra3oTypOMHHBIX JBUTaTeNel. AHTUPPUKINOHHBIE AeTanu. OpUKIUOHHbIE feTanu. Tpynoemkue
JI€Tall ABUTATENs U XOJ0BOM 4acTU. PEMOHTHBIE KOMITO3UTHL. IlepcrieKTHBEI TPUMEHEHHSI KOMITO3UTOB
B aBTOCTPOCHUH.

Hanomarepuainsl. CTpykTypa, CBONCTBA, IPUMEHEHHE.

Texnuko-7KonomuuecKkuil 6b100p mamepuana u mexHoa02uu e20 YynpPoUYHeHus
OCHOBBI PallMOHAILHOTO BRIOOpA MaTepuaia U MeTojia yrpouHeHus. [IpuarHbI CHIKEHUS
paboTOCITOCOOHOCTH MaTepHalia: YCTATOCTHOE pa3pyllieHne, XpyIKoe pa3pylieHne, GpUKIIHOHHBINA
W3HOC, a0pa3uBHBIN U3HOC, KOHTAKTHAsL yCTAJIOCTh, PPETTUHT — KOPPO3Usl, CXBAThIBAHUE U 3a€JaHUE
MIOBEPXHOCTEN TPeHU. MaTepraibl 1 METOJbI UX YIIPOYHEHUS IIPU Pa3IMYHBIX BUIAX HAIPY3KU
JeTaneH.



5. O6pa3zoBare/ibHbIe TEXHOJIOTUH

Mertoauka ~ IpenojaBaHUsl  JAUCLUILIUHbBI «MarepuanoBejeHue» M peanu3anus
KOMIIETEHTHOCTHOI'O ~ IIOJXOJa B U3JOKEHUUM U BOCIPUATUM MaTepuaja IpeaycMaTpHUBacT
UCMOJIb30BAaHUE CIEIYIOIMX AKTUBHBIX W HMHTEPAKTUBHBIX (OPM IPOBEACHUS TIPYIIOBBIX,
WH/IMBUYAIbHBIX, AyJUTOPHBIX 3aHATUH B COYETAaHMM C BHEAYJUTOPHOM pabOTO C IIENbI0
(dbopMHpOBaHUs U pa3BUTH TPO(HECCHOHAIBHBIX HABBIKOB 00YUaIOIIUXCS:
- 3aIIMTa U UHIWBUAYAIbHOE 00CYXK/IEHUE BHIMOIHIEMBIX 3TAIOB JIA00OPATOPHBIX padoT;
- OpraHu3aunus U NpoBeJIeHHE TEKYLIEro KOHTPOJIS 3HaHUM CTYJIeHTOB B (popme OJIaHKOBOTO
TECTUPOBAHUS;
- HCIIOJIb30BaHME JEJIOBBIX U POJIEBBIX UIP, pa300p KOHKPETHBIX CUTYaLUH;
- IIPOBEJEHHUE KOHTPOJBbHBIX padoT;

VY enbHbI BeC 3aHATUH, IPOBOJUMBIX B MHTEPAKTUBHBIX (POpPMax, ONpelesieH IJIaBHOM LEINbI0
00pa30BaTeNbHON MpPOrpaMMbl, OCOOEHHOCTbIO KOHTHHI€HTa OOy4aloluxcs U COJEp)KaHUEM
JUCLUIUIMHBL «MaTepuanoBeieHue» U B LIEJIO0M M0 AUCHUILINHE cocTaBisieT 50% ayaAuTOpHBIX 3aHATUH.
3aHATHS JIEKIMOHHOIO THUIIA COCTABIAIOT 75 % oT 00bemMa ayAUTOPHBIX 3aHSITHIM.

6.OneHo4HbIe cpeacTBA A/ TeKYLIero KOHTPOJIsl YCIIeBaeMOCTH, IPOMEeKYTOUYHOM aTTecTAlMH 110
UTOraM OCBOCHMS JMCHHUILIHHBI H Y4eOHO-MeToAHuYecKoe odecreyeHue CaMOCTOATEIbHOH padoThl
CTYIeHTOB

B mnpouecce oOyueHHs HCHOJIB3YIOTCSA CIEAYIOIIME OLEHOYHbIE (POPMBI CAMOCTOSTEIbHOMN
paboOThl CTYJIEHTOB, OLICHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJS YCIHEBAEMOCTH U IPOMEXYTOUHBIX
aTTeCTalUN:

Texkynui KOHTPOJIb yCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTALIMU IIPOBOJATCS 110 CIEYIOLIUM
KPUTEPHUSIM;
- OTBETHI CTYICHTA Ha BOIIPOCHI KapT TEKYILEr0 KOHTPOJIS;
- 3amuTa Ja00paTOpHBIX padoT;
- BBIIOJHEHUE KOHTPOJbHBIX padoT.

6.1. ®oH/1 OLIEHOYHBIX CPEJICTB /IJIsl MPOBEAeHHUS MPOMEKYTOUHOM aTTeCTAIIMM 00yYAIOIINXCS 110
AUCHHUILIMHE (MOAYJII0).

6.1.1. IlepedeHb KOMIIETEHIIMH C YKa3aHHUEM ATAroOB MX (OPMHPOBAHUS B IMPOIECCE OCBOCHHS
00pa3oBaTeNbHON IPOTrPAMMBI.

B pe3ynbpraTe 0cCBOEHMS TUCHUIUIMHBI (MOAYIIs) (GOPMUPYIOTCS CAEAYIONINE KOMIIETEHIUU:

Kon B pe3yabTare ocBoeHUs1 00pa30BaTeJIbHON MPOrPpaMMbl 00y4alonIuiics
KOMIIeTEeHIIUHN J0JIZKEeH 00J1a1aTh

CIIOCOOHOCTH BLI6I/IpaTB MCTOJbI UCCIICAOBAaHU, INITAHUPOBATH U ITPOBOJUTH

[1K-2 HEOOXOIUMBIE IKCIIEPUMEHTHI, UHTEPIPETUPOBATH PE3YNIbTATHI U JENaTh
BBIBOJIBI
IK-12 CITOCOOHOCTH OCYIIECTBJIISITH BEIOOP MATEPHUATIOB TSI M3CIHA Pa3TAYHOTO

Ha3HAYCHHUs] C YYETOM OJKCIUTYyaTallHOHHBIX TpPeOOBaHUH U  OXpaHBI
OKpY Aol cpebl

B mpouecce ocBoenust o0pa3zoBaTelbHON MPOrpaMMbl JaHHbIE KOMIETEHIIUH, B TOM YHUCIE UX
OTJEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITANHO B XOJI€ OCBOEHHS 00yYarOIUMUCS AUCLUIUINH



(MopyIeii), MPakTUK B COOTBETCTBUM C YUYEOHBIM TUTAHOM M KaJeHJApHBIM TpadukoM ydeOHOTO

nporecca.

6.1.2. Onucanue noka3arejeid 1 KpUTepUeB OLIEHUBAHUS KOMIIeTeHUH i, GopMHUpyeMbIX 1O

HTOraM OCBOCHHUSA NUCIUIIINHDBI (MOL[yJ'Iﬂ), OIMMCAHHUEC IKAJ ONCHUBAHUS.

Iloka3aTreneM OLIEHMBAaHUS KOMIIETEHLUH Ha pa3JIMYHbIX 3Tarax UX (OPMUPOBAHUS SIBIISETCS
JOCTH)KEHUE 00YUJaIOMIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYSHHS MO JUCHUIUIMHE (MOJTYJIIO).

IIK-2 - cioco0HOCTH BHIOMPATH METO/IbI HCCJIeI0BAHMS, IVIAHUPOBATH U NMPOBOAUTH HEOOX0AMMbIE
JIKCIEPUMEHTHI, HHTEPNPETHPOBATH Pe3yJabTAThI U /1€J1aTh BbIBO/IbI

Kpurepuu oneHuBanus

IHoka3areanb
2 3 4 5
3HATh: OO6yuaronuiics OOyuarouuiics OOyuaromuiics OOyuaronumiics
OCHOBHBIE JIEMOHCTPHUPYET TOJTHOE JIEMOHCTPHPYET J€MOHCTPHPYET JIEeMOHCTPHPYE
TIOHSTHS O OTCYTCTBHUE WU HEMOJIHOe YaCTUYHOE T HIOJHOE
Martepuanax u | HENOCTaTOuHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TEeXHOJIOTUH COOTBETCTBHE CIECAYIOIUX | CIEAYIOUIMX 3HAHUH: | CIEIYIOLUX 3HAHUIL: CIICAYIOIINX
X 3HaHUI: OCHOBHBIC OCHOBHBIE ITOHSTHSA O | OCHOBHBIE TIOHATHS O 3HAHUI:
Ipon3BOCTBa | IIOHATHS O MaTepHanax U | Marepualax u MarepHuagax u OCHOBHbIE
TEXHOJIOTUHU UX TEXHOJIOTHH UX TEXHOJIOTHH UX TIOHATHS O
IIPOU3BOJICTBA. IIPOU3BO/ICTBA. IPOM3BOJICTBA, HO MarepHuanax u
Jlomyckarorcst JIOITYCKAIOTCS TEXHOJIOTUHU UX
3HAYUTENbHbIE HE3HauUTeIbHbIE IIPOM3BO/ICTBA,
OIIUOKH, MPOSIBIISIETCS | OIIMOKH, HETOYHOCTH, | CBOOOJHO
HE/I0CTaTOYHOCTh 3aTpyAHEHUs MIPH ornepupyer
3HaHUH, TIO PSILy AHATTUTHYECKUX npuobpe-
nokaszartesei, oTepanusx. TEHHBIMU
oOyyJaromuiics 3HAHUSIMHU.
UCTIBITHIBAET
3HAYUTEIbHbIC
3aTpyAHEHUs MIPH
OTIepUPOBAHUHT
3HaHUSAMHM NIPU UX
nepeHoce Ha HOBBIE
CUTYyallUU.
yMeThb: OOyuaronumiics He ymeer | OOyuaronuiics OO6yuaromuiics OOyuaronmiics
HPOBOIUTE WA B HETOCTaTOYHOMH JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHpYE
KOMILIEKCHOE | CTENIeHHM YMEET MPOBOJIUTH | HEMOJIHOE YaCTUYHOE T TIOJHOE
uccienoBanme | KOMIUIEKCHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OCHOBHBIX HCCIIEIOBAaHHE OCHOBHBIX | CIEAYIOUIMX YMEHHM: | CIEeIyIOUUX YMEHUIl: CIIEAYIOIINX
XapaKTepHCTH | XaPAKTEPUCTUK U CBOKCTB | IIPOBOJMTH MIPOBOJTUTH YMEHUH:
K M CBOICTR MaTepHaJloB KOMILIEKCHOE KOMILIEKCHOE MIPOBOJTUTH
MaTephasIoB HCCIIeIOBaHHE HCCIIeIOBaHHE KOMILJIEKCHOE
OCHOBHBIX OCHOBHBIX WCCIICIOBAHHE
XapaKTepUCTHK U XapaKTepUCTHK U OCHOBHBIX
CBOWCTB MaTEpUaIOB | CBOWCTB MaTe€pHajOB. XapaKTePUCTHK
. Jonyckarores YMeHUs 0OCBOCHBI, HO U CBOMCTB




3HAYUTENbHbBIE JIOTTYCKaIOTCS MaTepuaoB.
OIHUOKH, IPOSIBIISICTCS | HE3HAYUTEIIbHBIC CB00OOHO
HEJ0CTaTOYHOCTh OIIMOKHU, HETOYHOCTH, | ONEPUPYET
YMEHH, TIO PSY 3aTpyaHEHUS TIPU PHOOPETEHHBI
MOKa3aTene, AQHAIUTUYECKUX MU YMEHUSIMU,
oOyuarouiics orepausix, IepeHoce | MpUMEHSeT UX
WCIIBITHIBACT YMEHHIA Ha HOBBIE, B CUTYaIUsIX
3HAYUTEJbHbBIE HECTaHJIapPTHbHIE MOBBIICHHON
3aTpyaHEHUS NpU CUTYallUH. CJIOKHOCTH.
OTIepUPOBAHUU
YMEHHSIMH TIPH HX
MIepeHOCce Ha HOBBIE
CUTYaIUH.

BJIA/IETh: OObyuaromuiics He OOyuarouiics OOyuarouuiics OO6yuarouuiics

MPAKTUYECKH | BiIaJeeT WU B BIIaJICET YaCTUYHO BIAJCET B MIOJIHOM

MU HaBbIKAMH | HEJIOCTATOYHOW CTEMEHU | MPAKTUYECKUMU MPAKTUIECKUMHU o0Bneme

WCCJICIOBAHM | BJIAJICET MPAKTUICCKUMU | HaBBIKAMU HaBBIKAMU BJIQJICET

S CTPYKTYpPbl | HaBbIKAMH HCCIIEOBAaHUS | MCCIIEIOBaHUS UCCIIEJIOBAHUS MPAKTHYECKUM

Y CBOMCTB CTPYKTYpPHI U CBOICTB CTPYKTYpPHI U CBOMCTB | CTPYKTYpPHI H CBOMCTB | U HaBBIKAMH

MaTepuasoB MaTepUasoB. MaTepuasoB B MaTepuanoB, HAaBBIKU UCCIIEJIOBAHUS
HEMOJIHOM 00beMe, OCBOEHBI, HO CTPYKTYpHI U
JIOMYCKAIOTCS JIOTYCKAIOTCS CBOICTB
3HAYUTEIIbHBIC HE3HAYUTEIILHBIC MaTepuaioB,
OIIMOKH, MPOSIBIISIETCS | OIIMOKH, HETOYHOCTH, | CBOOOHO
HEJ0CTAaTOYHOCTh 3aTpyIHEHUS TIPU PUMCHSICT
BJIQJICHUS HAaBBIKAMHU | aHAJTUTHYCCKHUX MOJTyYeHHBIC
0 sy TIOKa3aTeliel, | omepalnusx, MepeHoce | HABBIKU B
OO6yuarommiics YMEHUH Ha HOBBIE, CUTYaIUIX
WCIIBITBIBACT HECTaH/apTHBIC TOBBIIICHHON
3HAYUTEITbHBIC CUTYaITUH. CJIO)KHOCTH.

3aTPYAHCHUS IIpU
MIPUMCHCHUH HABbIKOB
B HOBLIX CUTYyaAllUAX.

MIK-12 - cnocodoHoOCTH OCYHIECTBJIATH BblﬁOp MaTepuajpoB AJad u3aeIui PA3JIUYHOIo HA3HAYCHHUSA C YIETOM

IKCINTYATAIMOHHBIX TPeOOBaHNI M OXPaHbI OKPYKaIOLIEeH Cpeabl

3HATh:
OCHOBHbIE
¢busnyeckue u
XUMHAYECKHE
MIPOIIECCHI,
MPOTEKAIOIIN
e Mpu
MOJTyICHUH U
o0paboTke
MaTepHaJioB

OO6yuarommmiics
JI€MOHCTPHUPYET
MOJTHOE OTCYTCTBHE
WA HEIOCTaTOYHOE
COOTBETCTBHE
CHEAYIOUIUX 3HAHUM:
OCHOBHEIE
¢buznyeckue u
XUMHUYECKHE

OO6yyarommiics
JIEMOHCTPHUPYET HETIOIHOE
COOTBETCTBHUE CIETYIOIIUX
3HAHUW: OCHOBHBIE
buznueckue u
XUMHYECKHE TTPOIIECCHI,
MPOTEKAIOIINE TIPH
MOJIy4eHUHU U 00paboTKe.
Jomyckarorest

OO6yyarormmiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBUE
CIEAYIOUIUX 3HAHUM:
OCHOBHBIE (pU3HUecKue
1 XUMUYECKHE
IIPOLIECCHI,
IIPOTEKAIOIINE TIPU

OO6yyarommmiics
JIeMOHCTpHpYE
T MOJHOE
COOTBETCTBHE
CIIEAYIOTIHX
3HAHUM:
OCHOBHBIE
dusnueckue u
XUMHUYECKHE




MPOLIECCHI,
MPOTEKAIOIINE MTPU
MOJYYCHUH U
obpaboTke.

3HAYMUTEIIbHBIC OMINOKH,
MIPOSIBIISCTCS
HEJ0CTAaTOYHOCTh 3HAHUH,
10 Py MOKa3aTelle,

MOJIYUCHUH U
00paboTke, HO
JIOITyCKAKTCS
HE3HAYUTCIIbHBIC

MIPOLIECCHI,
MPOTEKAIOIINE
npu
MOJTy4CHUU U

oOyJarommuiics OIIMOKY, HETOYHOCTH, obOpaboTke,
UCTIBITHIBACT 3aTpyaHEHUS TIPU CBOOOTHO
3HAYUTEIIbHbIC AQHAIUTUYECKUX OTepUpyeT
3aTpyqHEHUS PU OTepaLusiX. npuobpe-
OTIEpUPOBAHUY 3HAHUSIMU TEHHBIMH
IIPU UX MepeHoce Ha 3HAHUSMH.
HOBBIE CUTYaI1H.
yMeThb: OOyuaromuiics He OO0yyvarommmiics OO0yygarormmiicst OObyuvarommiics
OLICHUBATh yMeeT WM B JEMOHCTPHUPYET HEMOJIHOE | JEMOHCTPHUPYET JIEMOHCTPHpYE
W3MCHCHUE HEI0CTaTOYHOU COOTBETCTBUE CIECIYIOMUX | YACTUIHOE T HOTHOE
CBOWCTB CTETIeHH yMEeT yMeHHUiL: OLeHUBATh COOTBETCTBUE } COOTBETCTRIC
Marepuaia OLICHUBATh W3MCHEHHUE CBOWCTB CIICTYIOIINX YMCHUM:
pH M3MEHEHUE CBOICTB | MaTepuaia npu OLlCHHBATh M3MeHeHue | OToAYIOIHIX
BO3JICHCTBUU | MaTepuaa npu BO3JICHICTBUY Ha HErO CBOIiCTB MaTepuana npy | YMCHUH:
Ha HEro | BO3JICUCTBUU HA HETO | Pa3IUYHBIX BO3JICHCTBUU HA HETO OLCHHUBATb
Pa3IUYHBIX Pa3IMYHBIX TEXHOJIOTUICCKIX Pa3IMYHBIX W3MCHCHUE
TEXHOJIOTUYEC | TEXHOJIOTMYECKHX dakTopoB mporecca TEXHOJOTHYECKHUX CBOMCTB
KHX (akTopoB | (paKTOpOB mporecca | MPOU3BOACTBA. (hakTopoB mporecca MaTepuana mpH
nporiecca MIPOU3BO/ICTBA. Jomyckatorcst POU3BOJCTBA. Y MEHUS BO3IEHCTBHH
MIPOU3BOJICTBA 3HAYUTENbHBIC OITNOKH, OCBOCHBI, HO
MIPOSIBIISIETCS JIOTYCKAIOTCS Ha HEero
HEJI0OCTATOYHOCTh YMEHHM, | HE3HAYUTEIIbHBIC PasMHBIX
o psiAy MoKa3aTelneH, OIIMOKHU, HETOYHOCTH, | TEXHOJIOTHYCCK
oOyuaromuiics 3aTpyJHEHUS pU ux (pakTopoB
HCIIBITHIBAET AQHATUTUYECKUX npomecca
e o 9SS oo
OTICPUPOBAHNUY YMEHUSMH | HECTAHJIAPTHHIE , Crobomro
TIPU UX MEPEHOCE Ha CUTYaIHH. onepupyetr
HOBBIE CUTYallUU. MPHOOPETEHHbI
MU YMEHUSMH,
MIPUMEHSIET UX
B CUTYaIUsIX
MTOBBILLIEHHOMN
CJIO’KHOCTH.
BJIA/IETh: OO0yuaromuiicst He OO0yuaromuiics BiaieeT OOGyuarommiics OO6yuarommiics
SKCIIEPUMEHT | BJIaJICeT WU B IKCIIEPUMEHTATEHBIMH YaCTHYHO BIIAJICET B ITOJTHOM
QITbHBIMHU HEJ0CTATOYHOM METOJIMKAMH U TEXHUKOH | DKCIIEPUMEHTAIbHBIMUA | O0BhEeMe
METOJIMKAMH | CTEIICHHU BJIaJIeeT MaTepHaIOBETICCKUX METOJMKAMH U BJIaJIeeT
1 TeXHUKOU IKCIIEPUMEHTAILHBIM | UCCIICIOBAHHM JISI TEXHUKOU IKCIIEPUMEHTA
MaTepHalioBe | W METOJAMKAMHU U W3YYCHUS MaTepUaJIOB MaTePHATIOBETYECKUX JTEHBIMA
JTYIEeCKHUX TEXHUKOU Pa3IMYHOTO HA3HAYCHUS B | MCCIICIOBAHUM JIJIS METOJIMKAMH 1




HCCIICIOBAHN
U g
HU3y4YCHUS
MaTepualioB
Pa3IMYHOTO
HazHAYCHHS

MAaTEpHATIOBEAUYECKUX
HWCCIICIOBAHUM I
HU3y4YCHUS
MaTepualioB
Pa3IMYHOTO
Ha3HAYCHHS.

HETIOJIHOM O0BEME,
JIOITYCKAIOTCs
3HAYUTEIbHBIC OIIMOKH,
MIPOSIBIISAETCS
HEJIOCTaTOYHOCTh
BJIaJICHUS HABBIKAMH I10
pAly TOKa3aTeseu,
OO0yyvarommmiics
HCIIBITBIBACT
3HAYHUTEIIbHBIC
3aTpyqHEHUS TPU
MIPUMEHECHUU HaBBIKOB B
HOBBIX CUTYaI[UsX.

H3y4YEHUs MAaTEpUaJIOB
pa3In4yHOroO
Ha3HA4YCHMS, HABbIKU
OCBOEHBI, HO
JIOITYCKaIOTCS
HE3HAYUTEIIbHBIC
OLIMOKH, HETOUYHOCTH,
3aTpyAHECHUS IPU
AHAJIMTUYECKUX
olnepanusx, NepeHoce
YMEHUH Ha HOBBIE,
HECTAaHJIapPTHBIE
CUTYallUU.

TEeXHUKOMN
MaTepuanoBe.l
YECKUX
HUCCIIEIOBAaHUN
JUTSI U3YYCHHS
MaTepHuasoB
PazIMYHOTO
Ha3HAYECHUS,
cBOOOJIHO
MIPUMEHSIET
MOJTyYCHHBIE
HaBBIKH B
CUTYaIUsIX
MMOBBIIIEHHOMN
CJI0’KHOCTH.

[IIxansl OLlEeHUBAHUA PE3YJIBTATOB IPOMEKYTOYHON aTTECTALMU U UX OIIUCAHUE:

Dopma npomedscymouHou ammecmayuu: IK3ameH.

[IpomexxyTounasi arrecranusi oOydaromuxcs B (opMe dK3aMeHa IMPOBOJHUTCSA MO PE3yiIbTaTam
BBIMIOJTHEHHUSI BCEX BHJIOB Y4eOHOW palOThl, MPEAYCMOTPEHHBIX YYE€OHBIM IUTAHOM [0 JIAHHOM
JUCLUIUIHE (MOIYJIIO), NPU 3TOM YUYUTBIBAIOTCS PE3YyJIbTaThl TEKYIIETO KOHTPOJSI yCIIEBAEMOCTH B
TeyeHue cemecTpa. OIlEHKa CTENeHU JOCTIKEHUS OOydYaloIMMUCS IUIAHUPYEMBIX pPe3yJIbTaToB
00y4eHus Mo AUCHMILTMHE (MOYJII0) IPOBOAUTCS MPENOIaBaTeNeM, BEIYIIUM 3aHATHS 110 TUCIUILUINHE
(MOZyNI0) METOZOM JKCHEpTHOW OreHkH. [lo uToraM mpoMexXyTO4HOH aTTecTalMy M0 AUCLUILIMHE
(MOAYI0) BBICTABIISIETCS OLIEHKA «OTIMYHOY, «XOPOILIOY, «YyAOBIECTBOPUTEIHHO» WU
«HEYJOBIETBOPUTEIILHO.
K npomexyTo4yHOl aTTecTalMy JOMYCKalOTCS TOJIbKO CTYACHTHI, BBHINOJIHMBIINE BCE BHUJbI y4EOHOMH
paboThl, MpeayCMOTpEeHHbIE paboueil mporpaMMoil o JUCHMITIMHE «MaTepuaioBeeHNe): BBITOTHIIN
Y 3alIUTUIIN JJaOOpaTOpHbIE pabOThI, HAMMCAIU KOHTPOJIbHYIO pabOTy Ha MOJIOKHUTEIbHYIO OLEHKY.

[IIxana onenuBanug

Onucanue

BrimonHeHs! Bce BUJIbI y4eOHOH paboOThI, MPEAyCMOTPEHHBIE YU€OHBIM
miaHoM. CTyIeHT JEeMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHUH,

HaBBIKOB NPUBEJACHHBIM B TabMuIlaX IOKa3aTesnel, onepupyer
0 MPUOOPETEHHBIMU 3HAHUSIMU, YMEHHUSIMH, HaBbIKaMH, IPUMEHSET UX B
TR0 CUTyallUsX TOBBIMIEHHON cioxHOCTH. Ilpu 3ToM MoOryr ObITh
JIOTIYIIEHbl HE3HAUUTENbHbIE OUIMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU
AQHAJUTUYECKUX Ollepalusax, NEPEeHOCe 3HAHUM M YMEHMM Ha HOBBIE,
HECTaHJAPTHBIEC CUTYALINH.
Beinonnens! Bce BUAbI y4eOHOU pabOThI, MPEIyCMOTPEHHBIE YUeOHBIM
wiaHoM.  CTyZleHT  JEMOHCTPUPYET  HENOJHOE,  IPAaBHIBHOE
Xopomio COOTBETCTBUE 3HAHWI, yMEHUW, HABBIKOB MPHUBEACHHBIM B TabiMIax

nokasareneir, aubo eciu
HECYIIIECTBEHHBIEC OIIHOKH.

npu  STOM ObUTM  JOMYIIEHBl 2-3




y,I[OBJ'IeTBOpI/ITeJII)HO

Beimonnens! Bce BUabI yueOHOW paboThI, MPEeIyCMOTPEHHbIE YU€OHBIM
wiaHoM. CTyZIEeHT AEMOHCTPHPYET COOTBETCTBUE 3HAHUM, B KOTOPOM
OCBEIllCHa OCHOBHAs, HanOoJIee BayKHAS YacTh MaTepuala, HO IPH 3TOM
JIOIYIIIEHA OJTHA 3HAYUTEIbHAsI OIIMOKA UM HETOYHOCTb.

HeynosnerBopurensHo

He BbimonHen oauH wiM  Oojee BHAOB  Y4eOHOH  pabOTHI,
HPEIyCMOTPCHHBIX  y4eOHbIM IuIaHOM. CTyAEHT JEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHMH, YMEHHI, HABBIKOB NPHBEJICHHBIM B
TabJMIax IoKas3arenei, [JOIYCKAITCS 3HAYUTEIbHBIC — OIIMOKH,
NpOSIBIISICTCS.  OTCYTCTBHE 3HAHWH, YMEHHI, HAaBBIKOB 10 PsIy
HIOKa3aTeliei, CTYICHT UCIBITHIBACT 3HAYHMTEIbHBIC 3aTPYAHCHUS HPH
ONEPUPOBAHMYU 3HAHHSAMHU W YMCHUSIMU TPH UX IEPEHOCE HAa HOBBIC
CHTYAIIUH.

DoHABI OLIEHOYHBIX CpeacCTB MPEACTABJCHbI B IPUJIOKCHU U 1k paﬁoqeifl nmporpamme.




Ilpunoscenue 1 k
paboueii npoepamme
MMHUCTEPCTBO OEPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJXKETHOE OBPA30OBATEJIBHOE YYPEXJIEHUE
BBICHIETI'O OBPA3OBAHUN A
«MOCKOBCKHUM MOJJMTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

Hanpasnenue noarorosku: 22.03.02 METAJUIYPI'UA
OII (nmpoduiip): «IHHOBAIIUK B METAILITYPTHH »
®opma 00ydeHUs: OUHO-3a04YHAas

Kadenpa: «MarepuanaoBeneHue
®OH/I OHIEHOYHbLIX CPEACTB
MO JUCLUIJIMHE

MartepuaJsioBeaenme
Cocrag: 1. ITactiopt hoHIa OLIECHOYHBIX CPEACTB

2. Onucanuie OIICHOYHBIX CPE/ICTB:
PosieBbie urpsi
busersl k 3auery
KonTtpoabHnas padora
Tecr
Ilepeyennb JJabopaTopHbIX padoT

CocraBuresn:
npenoaasarens Tep-Baransnn FO.C.

Mocksa, 2017ron



MOKA3ATEJb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIIA

Tabmauua 1

MATEPUAJIOBEJEHHUE

dI'OC BO 22.03.02 «MeTanayprus»

B miporiecce 0CBOCHHS TaHHOW JUCIMILTUHBI CTYJEHT POPMHUPYET U JEMOHCTPHUPYET CICTYIOIINE
npogecCHOHAIbHbIE KOMIIECTCHIUH:

pe3ynrbmamsl u Oenams
86160001

XapaKTEPUCTUK U CBOMCTB
MaTEpHAJIOB
BJ1aJ€Th:
® [PAaKTUYECKUMHU HAaBBIKAMU
UCCIIEN0BAHUS CTPYKTYPHI U
CBOMCTB MaTepHaloB

KOMIIETEHLIUU IlepeyeHb KOMIIOHEHTOB Texnosiorust dopma Crenenu ypoBHeii

NH- [ ®OPMYJINPOB- KA (popmupoBanus OLIEHOYHOI0 |0CBOEHMSI KOMIIeTEeHIii

JEKC KOMIIeTeHIUi cpeacTBa**

IK-2 |cnocoGHOCTD gb1OUpamy 3HATH: JIeKLIMS, KP ba3oBblii ypoBeHb
IMemoobl ucciedo8anus, ® OCHOBHBIC IOHSTHS O MaTepuaiaxcamocrosrenpias [T - CIIOCOOEH OCYILECTBIISATh
NIGHUPOBAMb U NPOBOOUMb Y TEXHOJIOTHH X TIPOM3BOJICTBA |[pabora, C) HKCIIEPUMEHTAIbHbIC
Heobxo0uMble YMEThb: mabopaTtopHbIe JIP MCCIIEIOBAHMUSI B
PDKCNEPUMEHMDbL, ® [IPOBOJUTH KOMIICKCHOC BAHATUA CTaHAAPTHBIX y‘Ie6HBIX
UHmMepnpemuposanto HCCJICIOBaHNE OCHOBHBIX CHATYaIUAX

IloBBIIICEHHBIH YPOBEHD
- crroco0eH
WHTEPIPETUPOBATH
pEe3yJIbTaThI
DKCIIEPUMEHTAIbHBIX
MCCIICIOBAHMH U JIeNaTh
BBIBO,IBI




I1K-
12

CIMOCOOHOCTB OCYUeCmEIsimb
66100p Mamepuaios OJis
U30enUll pasiuiHo20
HA3HAYeHUs C Y4emom
OKCHIYAMAYUOHHBIX
mpebosanull u OXpaHvl
OKpyaHcaroujeti cpeosl

3HAThH:
® OCHOBHBIC (pH3HUECKUE U
XUMHYECKHE MTPOIIECCHI,
MPOTEKAIOIINE TIPU TOTYUYESHUU U
00paboTKe MaTepHaioB
YMEThb:
® OICHUBATh HM3MEHEHHE CBOWCTH
Marepuaia MpH BO3ICHCTBUU HA

HETO Pa3IUYHBIX

TEXHOIOTHYECKHX (hakTOpOR

rpoiiecca Mpon3BO/JICTBA;
BJIA/1ETh:

® DKCIICPUMCHTAJIbHBIMHA
METOAUKAMHU M TEXHUKOU
MaTCpHUAJIOBCAYCCKUX
I/ICCJIGI[OBaHI/Iﬁ IJIsL U3YYCHUS
MaTCepHraJIoB PaA3JIMYHOIO
Ha3HA4YCHUA

MEeKIns,
CaMOCTOSITeITbHAS
pabora,
nmabopaToOpHbBIS
3aHSTHS

KP

JIP

ba3oBblil ypoBeHb

- CITIOCOOEH MPOBOTUTH
MaTepuaioBeI4eCKIe

M CCIICIOBaHUs B
CTaHJIAPTHBIX YUEOHBIX
CUTyalluIX
[loBbINIEHHBIH YPOBEHD
- CITIOCOOEH MPOBOIUTH
MaTepHaIOBEIUECKUE
MCCIIEI0BAHUS U
aHAJIN3UPOBATh BIUSHUE
TCXHOJIOTHU ITPONU3BOJACTBA
Ha CBOMCTBA TOTOBOIO
[IPOJIYKTa

**CoxpateHust GOpM OLIEHOYHBIX CPEJICTB CM. B npuinoxeruu 2 k PII.




Ilpunosxcenue 2
K paboueti npozpamme

Ilepeuensv oyenounvix cpeocme no oucuyuniune «Mamepuanosedenuey

HanmeHnoBanue [IpeacraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTuka OEHOYHOTO OLIEHOYHOTO CPE/ICTBA B
OC cpencTBa CpeacTea ®OC
CoBMecTHas JIESITEIIBHOCTh TPYIIIBI
00y4Jaromuxcs U MeAaroru4eckoro
pabOTHUKAIO yIpaBICHUEM
Jenosast wm MeJarori4ecKoro  pabOTHHKA C  IEJbIO Tema (npobGnema),
1 oJIeBas. HIDA perieHrss y4eOHbIX M TPO(EeCCHOHANBHO - KOHIIETIIHS, POJIU U
P (1) P OpUEHTUPOBAHHBIX 3a/1ay IMYTEM HUIPOBOrO | 0XKHMAAEMBIM PE3yJIbTaT IO
MOJICJIMPOBAaHUSl  pPeallbHOM  IpoOJIeMHOM KaKJI0M Urpe
cutyauuu. [lo3Bossier olleHuBaTh yMEHUE
AQHATM3UPOBATH W pEmaTh  THUIHYHBIC
npodeccuoHaNbHbIE 3a]1a4H.
CpencTBO TPOBEPKH YMEHUW TPHUMEHSTH
KonTponbnas pabota P poBep y p KoMI1ekT KOHTPOJIBHBIX
2 MOJIyUeHHBIC 3HAHMS [Js pPELIeHHs 3a7ad 8
(K/P) 3aJlaHuM 110 BapUaHTaM
OINPEEIIEHHOr0 THUIIA IO TEME WJIN pa3Aeny
CucremMa CTaHIAPTH3UPOBAHHBIX 3aJIaHUH,
Tect MO3BOJISFOIIIAS aBTOMAaTU3HUPOBATH .
3 . @DOoHJ TECTOBBIX 3aJJaHHM
(T) [pOLEAYpPY W3MEpPEHUsT YPOBHA 3HAHUN U
yMEeHH 00y4aroIerocs.
OreHka CIIOCOOHOCTH CTYZIEHTa MPUMEHUTD
Ilepeuenr nabopaTOpPHBIX
JIaGopaTtopHbie MOJTyYeHHBIC paHee 3HAHHUS TUTST
4 paboT M UX OCHAIIEHHE
pab6ortsl (JIP) MIPOBEICHUS aHanusa, OIIBITA,
HKCIIEPUMEHTA u BBITIOJTHEHHS
MaNor TpernojaBaTeNis CcO CTYJICHTOM
N A peron A > | KoMmruiekr
YcTHBIN ompoc [eNb KOTOPOTO — CHCTeMATH3alusl |
S SK3aMEHAI[HOHHBIX
(D -aK3ameH) YTOUHEHHE ~HMEIOMMXCA Y  CTYleHTa | o .
3HAHWW, MPOBEPKA €r0 HHIUBUIYATHHBIX

1. OKk3aMeHALMOHHBIE OMJIEThI

1. Haznavenue: Mcrionb3yroTcst Ui IpOBEIECHUS TPOMEXYTOUHOM aTTeCTallK MO JUCIUIUINHE
"MarepuanoseneHue"
2. B Ouuer BKJIIOUYEHO TPHU 33JaHUS:

3ananue 1. Bompoc A mpoBepKkH TEOPETUUECKUX 3HAHUM;

3aI[aHI/Ie 2. 38.}12[‘18. JJIL TIPOBCPKU YMCHUA ITPUMCHSATD TCOPCTUUICCKHUEC 3HAHUA

3aganue 3. [TpoBepka HaBBIKOB. [[pakTHUeCKOE BBINOJHEHUE 3a/IaHUS .
3. KoMriekT sx3aMeHaImoHHbIX OmeToB BKItoYaeT 30 OuieToB (mpuiararorcs).
4. PernaMeHT sK3aMeHa: - Bpems Ha mOATOTOBKY T€3MCOB OTBETOB - 710 40 MUH

- Cioco0 KOHTPOJIS: YCTHBIE OTBETHI.

5. lllkana onieHMBaHUs;
"OTJAUYHO' - €CITH CTYJIEHT TTTyOOKO U TPOYHO OCBOMJI BECh MaTepHall IPOrpaMMbl 00 yUICHHSI,
MCYEPITBIBAIOIIIE, TTOCIIEIOBATEILHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro U3JIaraeT, He 3aTPYAHSIETCS C




OTBETOM IPU U3MEHEHUU 3aJJaHusl, CBOOOTHO CIIPABIISETCS C 33]a4aMU U MPAKTUYECKUMU 3aJaHUSIMH,

NPaBUIBHO OOOCHOBBIBAET NPUHSATHIC PEIICHUS.

"Xopomo' - eciu CTyI€HT TBEPO 3HAECT MPOrPaMMHBIM MaTepHrai, FPaMOTHO U MO CYIIECTBY €ro

u3Jaraer, He JJOMyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BIIa/IeeT HEOOXOqMMbBIMH

YMEHHSIMH U HaBBIKaMU MIPH BBITTOJIHEHUH MPAKTUYECKUX 3a1aHUH.

"Y10B/1eTBOPHUTEIBHO'" - €CIIU CTYAEHT OCBOMJI TOJIBKO OCHOBHOW MaTepuai NporpaMmbl, HO HE

3HAET OTJENbHBIX TEM, IOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIE (POPMYITHPOBKH,

HapyIIaeT NOCIeA0BaTEIbHOCTh U3JI0KEHUS IPOrPaMMHOI0 MaTepUasa U UCIIbITHIBAET 3aTPYAHECHUS B

BBIMIOJTHEHUH MTPAKTUUYECKUX 3aJJaHUM.

"Hey1oB/1€TBOPHUTEIBHO'" - €CIIM CTY/ICHT HE 3HAET 3HAUUTEIBHON YacTH IPOrPaMMHOI0 MaTepHaia,

JIOITYCKaeT CephE3HbIE OMIMOKH, ¢ OOIBIINMU 3aTPYAHEHUSMH BBITIOJHSACT MPAKTUYECKUE 3aJaHHUSL.
Kaxnoe 3aganne 3K3aMEeHalMOHHOTO OMJIeTa OIICHUBACTCS OTIENNbHO. OOl OIICHKOM SIBIIsETCS

cpelHee 3HaUeHUe, OKPYTIAEHHOE 0 LEJIO0ro 3HaYeHHUS.

BapuaHT 3k3aMeHAIHOHHOTO OHJIeTa

MUHUCTEPCTBO OBPA30BAHIUS 1 HAYKY POCCUIICKOM OEJIEPAIIN
®EJIEPAJIBHOE 'OCY JJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbBHOE YUPEXXJEHHWE BBICILIETO
OBPA30BAHMSI
«MOCKOBCKHU NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

daxynpTer MammHOCTpOCHUS, Kadenpa «MaTepranoBeieHAE)»
Jucnummaa «MartepuanoBenenue» OopazoBarensHas nporpamma 22.03.02 METAJUJIYPTUA

3K3AMEHAIIMOHHBIN BUJIET Nel

1. lnarpamma Fe-C. 3MeHeHHEe XHMHUYECKOTO cocTaBa (a3 B mporiecce NEPBUYHON U BTOPUIHON
KpUCTAIITN3AIUU cTanu 45.

2. [ToBepxHOCTHAS 3aKaJIKa, BUIBI M OOJIACTH MPUMCHCHHSL.

3. Pacumdposate mapky metamuionpoaykuuu: /118 u 1aTe ee xapakTepuCTHKY (Ha3BaHHE, HA3HAYCHHE,
CBOMCTBA, 0COOEHHOCTHU CTPYKTYPBI U TEXHOJIOTHH).

3aB. kadenpoit A . Wnsiun/

IlepeyeHb BONPOCOB HA IK3aMeH
1. Inarpamma Fe-C. Xapaktepuctuka a3 u cTpykTypHbix cocraBistonmx (IMK- 2)
2. lnarpamma Fe-C. Onpenenenne xummuueckoro coctasa (a3 B cruiase ¢ 4,3 % C npu 1400°C (IIK-
2)
3. Huarpamma Fe-C. M3MeHeHHe XMMHMYECKOro cocTaBa (pa3 B mpoliecce MEepBUYHOM M BTOPHUUHOU
kpuctayumsanuu cranu 45(IK- 2)
4. Nnarpamma Fe-C. M3MeHeHHe XMMHMUYECKOro cocTaBa (a3 B Ipolecce NepBUYHON U BTOPHUUHON
kpuctayumsarmu cranu 30 (K- 12)
5. Ilonsarue o cnnaBax. TBepbie pacTBOPBI, MEXaHUYECKHE cMecH, XuMuueckue coennHenus (IK- 2)
6. JlmarpamMma COCTOSHHUSI JBOWHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPAOM COCTOSIHUH
komnoneHTtamu (IK- 2)
7. Nuarpamma Fe-C. V3MeHeHHe XHMMHUYECKOTO cocTaBa (a3 B Ipolecce NMEPBHYHOW W BTOPUYHOU
kpuctauusaiuu criasa ¢ 5 % C (MK- 2)



8. uarpamma Fe-C. M3meHeHne XMMHYECKOTO cocTaBa (a3 B Mpoliecce MEePBUYHON M BTOPUUHOMN
kpuctauusanuu ctanu Y 12 (IK- 12)

9. lnarpamma Fe-C. Xapakrepuctuka ¢a3, yuaCTBYIOLIHX B 3BTeKTHUYecKOM rpespainenuu (IIK- 12)
10. Inarpamma Fe-C. Onpenenenue xumudeckoro cocrara (a3 B crutase ¢ 5,5 % C npu 1300°C (ITK-
12)

11. JlmarpaMMa COCTOSIHHSI ABOMHBIX CIUIABOB C OTPAaHWYEHHOW PAaCTBOPHUMOCTHIO KOMIIOHEHTOB B
tBOpAoM cocrosiauu (IK- 12)

12. lnarpamma Fe-C. Onpenenenne xumudeckoro cocrara (a3 B crutase ¢ 4,3 % C npu 1147°C (IIK-
2)

13. lnarpamma Fe-C. Omnpenenenune XuMuueckoro cocrasa ¢as craau Y12 nmpu 1100°C (IIK- 12)

14. Tnarpamma Fe-C. Onpenencane xumudeckoro cocrapa ¢ga3 B cruiase ¢ 0,8 % C npu 727°C (K-
2)

15. lnarpamma Fe-C. Onpenenenue xumuueckoro coctasa ¢as cranu Y8 npu 1100°C (MK- 2)

16. Huarpamma Fe-C. Onpenenenue xumudeckoro cocraBa ¢a3 B ciase ¢ 4 % C npu 1400°C (ITK-
2)

17. Imarpamma Fe-C. M3MeHeHHne XUMHUYECKOro cocTaBa (a3 B Mpolecce MepBUYHON W BTOPUIHOMN
kpuctaumsaiuu cranu Y8 (IK- 2)

18. JImarpamma Fe-C. M3MeHeHHe XMMHUYECKOTO cocTaBa (a3 B mporiecce MEPBUYHON W BTOPUUHOM
kpuctayumsaimu ciasa ¢ 3 % C (IK- 12)

19. lmarpamma Fe-C. Onpenencane xumudeckoro cocrapa a3 B cruiase ¢ 5,5 % C npu 900°C (ITK-
2)

20. Inarpamma Fe-C. M3MeHeHHe XUMHYECKOTO cocTaBa (a3 B mporecce MepBUYHOW U BTOPUYHOMN
KpucTajmu3anuu ciiasa ¢ 4,3 % C (IIK- 2)

21. lnarpamma Fe-C. XapakrepucTuka ¢a3, yyacTBy0OIIHX B 93BTekTouHOM npeBparieHnn (IK- 2)
22. lnarpamma Fe-C. DBTektndeckoe u 3BTekTongHoe npespaiieHue (K- 2)

23. Nuarpamma Fe-C. OmnpeneneHue xummaeckoro cocrasa ¢as B cmiase ¢ 2,5 % C npu 900°C (IIK-
2)

24. Jlnarpamma Fe-C. Omnpenenenre xumudeckoro coctara ¢a3 B cmiase ¢ 2,5 % C mpu 1300°C (TTK-
2)

25. Jlnarpamma Fe-C. Omnpenenenue xumMuueckoro cocrana ¢a3 B cruiase ¢ 4,3 % C npu 727°C (IIK-
2)

26. lnarpamma Fe-C. Onpenenenne xumuueckoro cocrasa (a3 B crase ¢ 1,5 % C npu 800° C (ITIK-
12)

27. JlnarpaMMa COCTOSIHMSI JIBOMHBIX CIIJIABOB C HEOTPAaHUYEHHOW PacTBOPUMOCTHIO KOMIIOHEHTOB B
tBepaoM coctosianu (ITK- 2)

28. OcoOEHHOCTH IBTEKTHYECKOTO MpeBpalleHus qBoiHbx criaBos (ITK- 2)

29. KpacHOJIOMKOCTh M XJIQJIHOJIOMKOCTh CTalii. [IpUYnMHBI BOSHUKHOBEHHS M CIIOCOOBI YCTpaHEHUS
(TIK- 2)

30. Kpucramumm3anus criaos. [pasuio ¢as3. [IpaBuio konuentpanuii (IK- 2)

31. ATOMHO-KpUCTAJUIMYECKOE CTPOCHHE METAJUIOB. THIBI KPUCTAJUIMYECKUX PELIETOK U UX
xapaktepuctrka (ITK- 12)

32. 3aKOHOMEPHOCTH KpHcTau3auu. CTerneHb NepeoxXIaKaAeHus, YUCIIO0 IEHTPOB KPUCTAIUIN3AIUH,
CKOPOCTTh pocTta KpuctaioB. AMopdubie MeTamutsl (ITK- 2)

33. denapurtHas nukBanus. [IpuanHbl BO3HUKHOBEHHUS 1 crioco0b! yerpanenus (ITK- 2)

34. JleheKThl KPUCTATUIMIECKOTO CTPOCHUS. BIusTHIE MIIOTHOCTH TUCIIOKAIMNA Ha TPOYHOCTH
marepuaios (IK- 12)

35. CrpykTypHBIE IHarpaMMbl YyTYHOB. BIMsiHUE CKOPOCTH OXJTaXACHUS U TPadUTH3HPYIOITIX
KOMITOHEHTOB Ha Kpuctaun3anuio yyryna. Oroen (IK- 12)

36. BiusiHue cTereHn mnepeoxIaxkAeHNs Ha mpoliece Kpuctammm3anuid. CTpoeHUe CIMTKA. 30HAIbHAS
nukBanus (IK- 2)

37. BiusiHue cTeneHn nepeoxiaxaeHus Ha Bennunny 3epHa. Momudunuposanue (IK- 12)

38. OcHOBHBIC BUJIBI XUMHUKO-TEpMUUECKOr 00padoTku, ux ocodeHnoctu (IK- 2)



39. Crpoenue 1 CBOMCTBA TPOOCTHTA 3aKaiika U TpooctuTa oTimycka (IK- 12)

40. MapreHcuTHOE nipeBpaiieHue u ero ocooennoctu (IMK- 12)

41. I'a30Bble LIeMEHTaLUs U HUTpoleMeHTauus. VX cpaBHUTEIbHAsl OLEHKA U 00J1acTh MPUMEHEHUS
(IIK- 12)

42. TloBepxHOCTHAs 3aKajka, BUabl U obnactu npumenenus (IK- 12)

43. Tlonnas u HenosHas 3akaika craien (K- 2)

44, [lemenTtanus. Buapl nmporiecca, mapameTpsl, 00JacTH MpUMEHEHH U Tosrydaembie cBoiictBa (ITK-
2)

45. CtpoeHue 1 CBOWCTBA MapTEHCHUTA 3aKaaku U MapTeHcuTa otinycka (K- 2)

46. IlpeBpamieHue aycTeHHTa TIPU HENPEPHIBHOM OXJaXKACHUU. (OCOOCHHOCTH NEpPIUTHOTO
npespamieaust. CTpyktypsl nepautHoro tuma (IK- 2)

47. Otyck. Bunel otycka. Mi3menenue cTpykTypbl u cBoiicTB nipu otiycke (ITK- 2)

48. IlpoxanmBaeMOCTh M 3aKaJHMBaeMOCTh. DaKTOPHI, BIMAIONIME Ha MPOKATMBAEMOCTb. BriusiHue
npokanuBaeMocTd Ha cBoiictBa cranmu (IK- 2)

49. Orxur Il pona, ero Bunsl, ux HazHaueHue (IK- 2)

50. TedexTnl 3akanku u MeTo bl X npeaynpexacuus (K- 12)

51. Texunomnorus koBkoro uyryHa (IIK- 2)

52. Kputnueckue Toukn MH 1 Mk. X 3aBUCUMOCTB OT COJEpkKaHUS yIIIepoa U JETUPYIOIUX
anemenToB B ctanu (IK- 12)

53. Ornycknas xpynkocts | pona. IIpudnHbl Bo3HUKHOBeHUs 1 MeToabl ee ycrpaneHus(IIK- 2)

54. O6paboTka 3akaneHHoi cranu xonoaom (IK- 12)

55. OcoOEeHHOCTH TEXHOJIOTHH TEPMUIECKOH 00paboTku ObicTpopexymiei cramu (IK- 12)

56. Kputnueckue Touku Al, A3, Acm. [IpeBpamienus B ctanu npu 3tux Temneparypax(IK- 2)

57. Ynyumenune. CTpoeHne U CBONCTBA copbuTa oTiycka u copoura 3akanku (ITK- 2)

57. I[ToBepxHOCTHAs 3aKayka: ra3oramenHas u 3akaiaka TBY (IK- 12)

59. INpeBparieHust Ipu OTIyCKe 3aKaneHHO# ctamu. Buasr ormycka (ITK- 12)

60. CriocoObl 3aKajKu: HEMpepbIBHASL, TIPEPBIBUCTAs, cTyNeHuYarTas, nzorepmuueckas(IK- 2)

61. OTxuUr ¥ HOpManM3alus cTaau. PexuMbl, XapakTepUCTHKa MOJIYy4aeMOM CTPYKTYpbl M CBOMCTB
(IIK- 2)

62. Haknenn u pexkpucrammmsaius meramios (ITK- 2)

63. Harpes cranu. Hacnencreennoe 3epHo. I[leperpes u nepexor(ITK- 12)

64. Oxur | pona, ero Bujbl, ux HazHaueHue(ITK- 12)

65. AzotupoBanue. [Tapamerpsl nporiecca, cBoiictBa u obnactu npumeHeHus(IK- 2)

66. Bunbl Tepmudeckoit 00padoTku, ux Haznauenue (IK- 12)

67. 3akanka ctamu. OmnpeeneHue 3HaueHN OCHOBHBIX ITapaMeTpOB: TeMIepaTyphbl HarpeBa,
JUTUTEIBHOCTh Harpepa, ckopoctu oxnaxaeHus (IK- 2)

68. 3akanounble cpe/bl, ocHOBHBIC TpeOoBanus k HUM(ITK- 2)

69. Ornycknas xpynkocth |l poma. IIpHunHB BOZHUKHOBEHHSI U METOMABI €€ YCTPaHCHHS H
npenynpexaeaus(IK- 2)

70. HutpouemenTranus. [Tapamerpsl mporiecca, cBoiictBa u oomactu npumenenus (ITK- 2)

71. lnarpamma u3orepmuueckoro npeppamienus aycrenura. (IK- 12)

72. PacmmdpoBaThk MapKy METaUTONPOIYKINU: Y8 W aTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (K- 12)

73. OcHOBHBIE TTOKa3aTeNN (PU3UKO-MEXaHUIECKAX CBOHCTB MaTepHAIOB M METOJBI UX OTPEICICHUS
(HB, HR, HV, oB, ot, 6, KCU) (IIK- 12)

74. PacmudpoBaTh MapKy MeTauIoNpoAyKuuu: beT3ne U naTe ee XapaKTepUCTHKY (Ha3BaHHE,
Ha3HAa4YeHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (IIK- 2)

75. PacumudpoBars mapky metamutonponaykiuu: CU1S u naTe ee XxapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (IIK- 2)

76. PacmmdpoBath Mapky Metaimionpoaykiuu: Cranp 45 n naTh ee XapaKTepUCTHKY (Ha3HAYEHUE,
Ka4ecTBO, MECTOIOJIOKeHUe Ha muarpamme Fe-C, crpykrypa, ocodennoctu texnonorun) (IIK- 12)



77. Pacumdposars mapky merautonpoaykuun: KU 30-6 u naTh ee XxapakTepucTuKy (Ha3BaHUe,
Ha3HAa4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (K- 12)

78. PacmmdpoBats mMapky metamtonponykuuu: BU 120-4 u gath ee XapakTepHCTHKY (Ha3BaHWHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI 1 TexHonorun) (IIK- 12)

79. PacmmgpoBats Mapky Metautonponykuuu: BCt3cn u gate ee XxapakTepuUCTHKY (Ha3BaHUE,
Ha3HAYCHHE, KayecTBO, ocodeHHocTH TexHonorun) (IMK- 12)

80. PacummdpoBats Mapky Metayutonpoaykuuu: Ctans 08KI U 1aTh €€ XapaKTEepUCTUKY (Ha3HauCHHE,
Ka4ecTBO, MECTOIOJIOKeHUE Ha nuarpamme Fe-C, crpykrypa) (ITK- 2)

81. PacumdpoBars Mapky Metauonpoaykuuu: CT3KO U 1aTh €€ XapaKTepUCTUKY (Ha3BaHHE,
Ha3HAYCHHE, KayecTBO, ocodbenHocTu TexHonorun) (MK- 2)

82. PacmmdpoBaTe Mapky MeTaIONpoaykuuu: Y12A W nath ee XapakTEepUCTHKY (Ha3BaHHE,
Ha3HaueHUe, KauecTBO, MecTononoxenue Ha auarpamme Fe-C, ctpykTypa, 0COOEHHOCTH TEXHOJIOTUN)
(IIK- 12)

83. Pacmmdposare mapky Meramtonpoayknuu: Crans 30A u 1aTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3HAYCHUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI 1 TexHonorun) (IIK- 12)

84. PacumdpoBars mapky metamwionpoiaykuuu: XBI' m nath ee XapakTepUCTUKY (Ha3BaHUE,
Ha3HA4YCHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHonorun) (K- 12)

85. PacumdpoBars mapky metamnonponaykuuu: IIX15 u nate ee xapakTepucTHKy (Ha3BaHHeE,
Ha3HAYCHUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI 1 TexHonorun) (IIK- 2)

86. PacmmdpoBaTts Mapky Mmetamutonponykuuu: /118 u nath ee XxapakTepucTUKy (Ha3BaHHE,
Ha3HAYCHUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI 1 TexHonorun) (IIK- 2)

87. PacumdpoBarte Mapky MeTaJUIONpoAyKUIUH: AMr M J1aTh ee XapakTepUCTUKY (Ha3BaHUeE,
Ha3HAYCHUE, CBOMCTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHonorun) (IIK- 2)

88. Pacumdposars Mapky Metauonpoaykuuu: BK8 u nate ee xapakrepuctuky (Ha3BaHue,
Ha3HAYCHUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI 1 TexHonorun) (IIK- 2)

89. Pacumdposars mapky metamonpoaykiuu: 12X18H10T u nate ee xapakTepucTuky (Ha3BaHue,
Ha3HAYCHHUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI 1 TexHonorun) (IIK- 2)

90. PacmmdpoBaTh Mapky Metamonpoaykuuu: P18 u nate ee xapakTepucTUKy (Ha3BaHUE,
Ha3HAYCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (ITK- 2)

91. Pacumdposare Mapky Metayutonpoaykuuu: 110I'13JI u naTh ee XapakTepucTUKY (Ha3BaHHeE,
Ha3HAuCHHUE, CBOICTBA, 0COOCHHOCTH CTPYKTYpHI 1 TexHonoruu) (ITK- 12)

92. PacmmdpoBare Mapky Metaimonpoaykiuu: bpO®d6, 5-0, 15 u gatk ee xapaKTepUCTUKY
(Ha3BaHUe, HA3HAYCHHE, CBOMCTBA, 0OCOOCHHOCTH CTPYKTYphI U TexHonoruu) (IK- 2)

93. MuKpoMexaHHKa KOMITO3MUIIMOHHBIX MAaTEpHUaloB C BOJIOKHUTHIM HamosHuTeneM. Kputudeckas
JUTHHA BOJIOKHA. AJITUTUBHOCTH cBocTB Kommo3uta(ITK- 12)

94. Pacmmdpoars Mapky metamutonponykiun: 25XI'T u naTh ee xapakTepucTUKy (Ha3BaHUE,
Ha3HAuUCHHUE, CBOICTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHonoruu) (IK- 2)

95. Pacmmdposats Mapky metamionpoaykiuu: 08X 13 u mate ee XapakTepuCTHUKY (Ha3BaHHE,
Ha3HAuUCHHUE, CBOICTBA, 0COOCHHOCTH CTPYKTYphI 1 TexHonoruu) (IK- 2)

96. Tutan u ero crutaBel. CBolicTBa u o6nactu npumenenus (IK- 2)

97. BricokoTemneparypHble MaTepHuaibl. JKapocToikocTs u kaporpodHocTs (ITK- 2)

98. MarHuToTBepIble U MarHUTOMSTKHE MaTepuanbl. KosprutueHas cuiia. @akTopsl, BIUSIONIUNE HA
MarHuTHble cBoiicTBa Matepuanos (IK- 12)

99. Pacmmmdposats Mapky metautonponayknuu: 38XMHIOA u aath ee XapakTepHCTUKY (Ha3BaHUE,
Ha3Ha4YeHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (K- 12)

100. PacmmdpoBars mMapky Metamutonpoaykiuu: AJI2 um naTh ee XapaKTepHCTUKY (Ha3BaHHE,
Ha3Ha4YeHHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYpHI 1 TexHosorun) (IK- 12)

101. PacmmdpoBars Mapky Metamutonpoaykiuu: bpC30 u nath ee XapakTepucTUKy (Ha3BaHHE,
Ha3Ha4YeHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (IIK- 2)

102. PacumdpoBats Mapky metamutonponykiun: T15K6 n nate ee xapakTepucTuky (Ha3BaHHE,
Ha3Ha4YeHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (K- 12)



103. Pacmmdposars Mapky metaimonpoaykiuu: TT8K6 u nate ee XxapakTepucTuKy (Ha3BaHUE,
Ha3Ha4YCHUE, CBOMCTBA, 0COOEHHOCTH CTPYKTYphI 1 TexHonorun) (IIK- 2)
104. PacmmdpoBars Mapky Metauionpoaykinuu: JI70 m gaTh ee xapakTepUCTHKY (Ha3BaHHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI 1 TexHonorun) (IIK- 2)
105. PacmudpoBate Mapky Metaionpoaykiuu: bpb2 m nate ee xapaktepucTuky (Ha3BaHHE,
Ha3HAa4YCHUE, CBOMCTBA, 0COOCHHOCTU CTPYKTYphI 1 TexHonorun) (IIK- 2)

3agaHus I KOHTPOJILHOH padoThI

110 JUCHUITIIUHE ((MaTCpI/IaHOBeIIeHI/Ie»
(HaMMEHOBAHUE JUCLUTUINHBI)

- OLIEHKa «OTJINYHO» BBICTABISETCS CTYAEHTY, €CJIM CTYJEHT BBIIIOJIHUI BCE
MPEUIOKEHHBIE 33/1aHUS U HE JIOMYCTUII CYIECTBEHHBIX OLIHOOK;

- OLEHKA «XOpOILIO» BBICTABISIETCS CTYIEHTY, €CJIM CTYAEHT BBIIOJIHUI BCE
MIPEJIOKEHHBIE 3aJaHUH, HO TOMYCTHII 1-2 CyIleCTBEHHbIE OLINOKHY;

- OLEHKA «YyJOBJIETBOPUTEIBHO», €CIU CTYIEHT HE BBINOJHWI MOJHOCTHIO OJHO
3aJJaHuE;

- OLIEHKA «HEYIOBJIETBOPUTEIILHO» €CIIU CTYACHT HE BBINOJHWI MOJHOCTBIO J1BA
3aJJaHHUs.

Tema «Yrnepoauctsie cranu u ayryns» (IK- 2)

[Tpumeps! 3ananuit
3AJIAHUE Ne 1

1.HaueptuTe B Macmrabe IuarpaMMy COCTOSHHS JKEJIe30-yIIIEPOAMCTHIX CILIAaBOB HA CTaHJAPTHOM
OnaHke, MocTaBbTe OyKBeHHble 00O03HaueHus. HazoBure (a3bl M CTPYKTYpHBIE COCTABISIOLIME B
KaKa0i o0nacTu quarpammbl (a3bl 3aKII0YUTE B KBaJIpaTHbIE CKOOKH)

2. B xakux mnpezmenax wusMeHsierca xumuueckudi coctaB (%C) aycTeHHTa IpH TEPBUYHOM
kpuctaum3anuu crasa ¢ 1,8 %C? Kak Ha3bIBaeTCs 3TOT CIJIaBa U KaKyl CTPYKTYPY HUMEET INpu
KOMHATHOW TeMIlepaType B COOTBETCTBUU C TUArpaMMOM xkKene30-yriepos?

3. Hammmure cxemy mnpeBpameHus st ctamu, coxaepxkamei 0,8 %C mpu temmneparype 727°C.
Vxaxure xumuuyeckuii coctaB (%C) g (a3, ydacTByOIIMX B 3TOM MpeBpauieHud. Yrto
NPECTABISIIOT o000 ATH (pa3bl, KaKyI0 UMEIOT KPUCTAJUIMIECKYIO PEIIETKY U CBOHCTBA?

4, Jana cranb Mapku Y10A. YkaxuTe KiacC 3TOW CTalu MO KadyecTBY (OOBIYHOTO KadecTBna,
KadeCTBEHHAsI, BRICOKOKAYECTBEHHAs), a TAaKXKe CpPEJHeEe COJEpKaHHWEe YTIepoJa W CTPYKTYpYy ITOU
CTaJIM NIPY KOMHATHOM TeMIepaType B COOTBETCTBHHM C AUArpaMMOil JKes1e30-yIiaepol.

5. Jlana cranp mapku BCTSkn. Ykaxute ee KayecTBO, YTO O3HAu4arOT OYKBbI U LU(PHI BXOASIINE B
MapkupoBky. Ilo kakuM mokazarensM (XHM. COCTaB, MEXaHMYECKHE CBOMCTBA) MPOU3BOIUTCS
KOHTPOJIb 3TOM cTanu?

3AJIAHUE Ne 2

1. Haueptute B mMacmitabe quarpaMmy COCTOSTHUS JK€JI€30 - YIJIEPOJUCTHIX CIUIABOB Ha CTaHAAPTHOM
OnaHke, MocTaBbTe OyKBeHHble 00O3HaudeHus. HazoBure (a3bl M CTPYKTYpHbBIE COCTABISIOLINE B
KaKa0i o0nacTu quarpammbl (pa3bl 3aKII0YUTE B KBaJIpaTHbIE CKOOKH)

2. Kakme ¢a3pl BxomsaT B cocraB mepnuta? JlaiiTe XapakTepucTukKy OdTHX (a3 U YKaKUTE
KOHIEHTPAIUIO B HUX YIJIepoja Mpu KOMHATHOM TeMIiepatrype

3. CmnaB comepxkut 5 %C. Omnpenenure KoHIeHTpanuio yriepona B dazax mpu 1000°C. Kax
Ha3bIBAETCS 3TOT CIUIAB?



4. Jlan uyryn mapku CY15. Uto oGo3nauaror OykBbl W U(pHI, BXoasmue B MapkupoBky? Kakas
¢dopma rpadura B 3TOM uyryHe?

5. Jlana cranp Mapkum Y10A. Ykaxure Kiacc 3TOW CTald IO KadecTBY (OOBIYHOrO KayecTBa,
KaueCTBEHHasl, BBICOKOKAYECTBEHHAsI), a TAK)XXE CPEJHEE COJEp)KaHUE YIJIEpoJla U CTPYKTYpYy 3TOH
CTaJIi IPU KOMHATHOW TEMIIEpaType B COOTBETCTBUU C TUArPAMMOM KeJe30-yriepo

Tema: «Tepmuueckast oopadorka» (ITK- 2)

IIpumepsl 3ananuit

3aganue Ne 1

1. UTto Ha3bIBaETCS MOJHOW 3aKAJIKOM U JUIsl KAKUX CTalled ee npuMeHsitoT? Hauepture cxemy
IIOJIHOM 3aKaJIKU M BBICOKOTEMIIEPATYPHOIO OTITyCKa (B KOOpAMHATax t-t) cranu 50 u ykakure
CTPYKTYpY Ha Ka)JI0M 3Tare TepMooOpabOTKH (10 3aKaJKH, I1OCIIE 3aKaJIKU, TIOCTIe OTIYCKa)

2. Kak npoBoasT noBepxHOoCTHYIO 3akaiiky TBU? YkaxuTe peKOMEHAyeMYIO TOJIIUHY CJIOS,
CTPYKTYpPY U TBEPAOCTh TOBEPXHOCTHU U CEpILIEBUHBI cTanu nocie 3akanku TBY. Kak perynupyror
TOJIIIUHY 3aKaJICHHOMN 30HBI?

3. Kak Biusier Ha mpokajinBaeMOoCTh pa3Mep 3epHa aycTeHUTa?

4. B cranu 50 nocine 3akanku mojiydeHa cTpykrypa M3+®. Ykaxure napamerpbl 3akanku (t
HarpeBa, V 0XJ1.) OTHOCHUTENIbHO KpuTHYecKux. O1eHnTe MpaBuiIbHOCTh PEKUMA 3aKAIKU

3aganue Ne 2

1. Uro takoe ynyumenne? Kakyio CTpyKTypy U TBEpAOCTb UMEET CTaNlb [1OCIIE YIyUIlIeHUs?
[TpuBenuTe npuMep yinydIiaeMoi cTanu
2. OOBbsicHUTE BIMSHUE BEIMYUHBI 36pHA ayCTEHUTa Ha IpokanuBaeMocTs ctainu. Ctans 40 aByx

IJIABOK UMeeT 3epHO cooTBeTCTBEHHO Ne3 u Ne5. Kakas raBka OyaeT UMeTh O0JIbIILYIO
IIPOKAJIMBAEMOCTb U Nouemy?

3. C xaKko¥ 11eJIbI0 U 17151 KaKuX cTajei NpUMeHstoT ueMeHTanuo? Hauepture cxeMy nemeHTanuu
u nocneaytomen repmoodpadotku 1t ctanu 25XI'T. YkaxuTe TBEp10CTh NOBEPXHOCTH U TOJIILUHY
YIIPOYHEHHOTO CJI0A

4. Kakas ckopocTh oxmakaeHus Ha3bIBaeTcs Kputudeckoi? Kakue cTpyKTypsl 00pa3yroTcs B
cTanu Y8 mpH oxJaxaeHuu co ckopocTeio V1 u V5. Uto npeacraBnstor coboii Ha3BaHHBIE
CTPYKTYpHbI?

MMHHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUIMCKON ®EJIEPAIIUM
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BATEIHLHOE YUPEKICHUE BHICIIETO 00Opa30BaHUS
MOCKOBCKUI NMOJUTEXHUYECKUN YHUBEPCUTET
Hanpasnenue noaroroBku:

22.03.02 METAJUIYPTUA
OII (mpoduiip): «VHHOBALMK B METAJLTYpPIHI»

Kadenpa: «MarepuanoBeneHue»

(nanmeHoBaHUe Kadeapor)

JNenoBasi (poJieBasi) urpa Nel (ITK- 2)

Mo AUCHUIUIMHE «MarepuanoBeaeHue»
(HaI/IMeHOBaHI/IC I[I/ICLIHI'[.]'[I/IHLI)

1 Tema (mpo6jieMa) MaKpOAHATIMS CTATMH .. ....euuenenenneneeneanennenanne.



2 Konuenuusi Mrpbl: MpoBEACHUE UCCIICIOBAHUS TEMILIETa Pelibca, Makpouutuda AeTallu,
3akanenHoit TBY, makponuuga ceaproro coequnerus. [1o kaxmaomy odpasily onpenensiercs
METOJIMKa TPaBJICHUSI, OTIMCHIBACTCA BBISIBIICHHAS! CTPYKTYpa

3 Posn:

R & 121 £ 1 03 €1 0 .o © 2 1 RPN ;

S V.45 17147 7 (61 00) (31 (0):: 1§ ¥ 1 SO RSP PR ;

4 Oxuaemblii (€) pe3yabTaT (bI) I€TASTCS 3aKIIOUYECHUE O MPUEMKE JIETAIN ¢ TEXHUYECKUM
000CHOBAHUE MPUHATOTO PEIICHUST ....'vevenrnenaennnss.

- OIICHKA «3aUTEHO» BBICTABJISIETCS CTYACHTY, €CIIU CTYJICHT 0e3 OIMOOK onpeaesseT
METOJIMKY TPABJICHMUsI, OMUCHIBAET BBISIBICHHYIO CTPYKTYPY, IPABUIBHO JIETIACT 3aKII0UEHUE O
KaueCTBE UCCIIENYEMON JeTallu;

- OIICHKA «HE 3aYTEHO» BBICTABJISETCS CTYICHTY, €CJIH CTYJIEHT He BJIaZileeT METOAUKON
TPaBICHHS, HE MOXET MPABWIBHO HACHTU(DUIIUPOBATD UCCIEAYEMYIO CTPYKTYPY...........

CocTaBUTEND Tep-Baransun 10.C.
(momuce)

« _» 20 1.

Henosasi (poJieBasi) urpa Ne 2 (IIK- 2)

10 AUCHUILIIMHE <<MaTepI/IaJIOBCI[€HI/I€)>
(HaMEHOBaHHE AUCIUILIIHBI)

1 Tema (mpo6saeMa) 3aKaTKA U OTITYCK CTATM ... uuvenneeenneenneennneennnennnnns

2 KoHuenuus Urpsel orpeeeHne ONTHMAaIbHON TeMIepaTyphl 3aKaJIKH CTalu 45 1 3HaYeHUs
KPUTUYECKHX TOYEK, YCTAHOBJIEHUE BIUSHUS CKOPOCTH OXJIAXICHUS HA TBEPJOCTh, U3yUCHHE
MUKpPOCTPYKTYpBI CTaJIel Tociie TepMUIecKoil 00paboTKu

3 Posm:

- ... HagadbHHUK LI3JL . ... :

RPN 7151 (53 (570 8 034 (T (S0 (0): . N =11 TSP PP PP ;

4 Oxuaaemblii () pe3yabTaT (bl) IETACTCS 3aKII0YEHUE O COOIOCHUY TIPABMIIHLHOM
TEXHOJIOTMH MPU MPOBEACHUH 3aKATKH CTAM 45. .. ..ot

- OIICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CJIU CTYACHT 0€3 OIIMOOK ONMMCHIBAET
MpEBPAILCHUS], MPOUCXOISALINE TPH 3aKAJIKE CTANIN; JAeT PEKOMEHAAIMH 110 PEKMUMaM 3aKaJlKu
cranu 45;

- OIICHKA «HE 3aYTEHO» BBICTABJISETCS CTYICHTY, €CIIH CTYJIEHT JA0MyCKaeT rpyObie OIIMOKN
IIPU ONMCAHUU MTPEBPALICHUH, TPOUCXOAIIMX MPU 3aKaJIKE CTAIN; JAeT HEIIPaBUIIbHbIE
PEKOMEHIallMU TI0 PEKUMaM 3aKallK¥ cTaiu 45

CocraBurenp Tep-Baransun 10.C.

(monuck)

« _» 20 1.

OO0pa3ubl Bonpocos U3 (poHIa TeCTOBBIX 3aJaHUH

Tema: «Muxpoanauu3 craan» (IK- 2)



Saganue Ne 1

1. Yro Ha3bIBaeTcs CTPYKTYypOil MaTepuana’?

a) IMepPOX0BAaTOCTh MOBEPXHOCTH; 0) BUAMMOE CTPOCHHE; B) HAIMYUE TPEIIUH

2. YT0 Takoe XJ1aJIHOJIOMKOCTbH?

a) yMeHbIlIEHUE TBEPAOCTH MPU HU3KUX TeMIlepaTtypax; 0) oXxpyrnuyuBaHue MaTepralia npu HU3KUX
TEMIIEPaTypax; B) MPOYHOCTh MaTepuasa Mpu HU3KUX TeMIepaTypax

3. Haunbonee O6maronpusTHBIM coueTaHUEM (PU3MKO-MEXaHUUECKHX CBOMCTB 00JIaIal0T

a) KPYITHO3EPHUCTHIC; 0) MEJIIKO3EPHHUCTHIC; B) CBOWCTBA HE 3aBUCAT OT BEIMYMHBI 3ePHA

3anmanue Ne 2

1. Ilpu kakoM yBEIMYEHUH U3YYaIOT MUKPOCTPYKTYPY?

a) menee 100 pa3; 6) 6onee 50 pa3; B) HEBOOPYKEHHBIM IJ1a30M

2. Kakoi XuMHUYECKHIA DJIEMEHT BBI3BIBACT XJIAHOJIOMKOCTH?

a) cepa; 0) dpocdop; B) yraepon

3. YBenuueHue HoMepa 03HauaeT ciaeaylollee H3MEeHEeHNE BEeTMYMHbBI 3epHa
a) yBeJiMueHue; 0) yMEHBIICHHUE; B) HE O3HAYAET

3ananne Ne 3

1. Ha kakoM nipuHIIHIIE paboTaeT MeTautorpahudecKuii MUKPOCKOIT?

a) IPOXOKJICHHUE CBETa Yepe3 MaTepuai; 0) OTpaKEHHE CBETa MaTEPUAIIOM; B) TIOTJIONICHHE CBETa
MaTepruaIoM

2. Kakoit XUMUYeCKUH 3JIEMEHT BBI3bIBAET KPACHOJIOMKOCTh CTAJIN?

a) yriepo; 0) cepa; B) docdop

3. CKOJIBKO HOMEPOB COJICPKHT IIIKaJIa OIICHKH BEJIMYMHBI 3¢pPHA CTAIN?

a)7;6)10;B8) 5

3amanne Ne 4

1. Kak onpenenuth yBearnueHne MUKPOCKOTa?

a) (yBenmudeHue okymsapa) — (yBenuueHue o0bekTruBa) =; 0) (yBenuueHue okynspa) + (yBeIudeHue
00BeKTHBA) =; B) (yBEJIMUYEHHUE OKYJIApa) X (YBEIMUEHUE OOBEKTUBA) =

2. YTO Takoe KpaCHOJIOMKOCTb CTaln?

a) noteps npouyHocTH npu Harpese Boiie 1000°C; 6) oxpymuuBanue npu Harpese Boiie 1000°C; B)
IPOYHOCTh IPHU BBICOKMX TEMIIEpaTypax

3. Kak orneHnBaroT BeJIMYHUHY 3€pHA CTATH?

a) myTeM TpaBJieHHsI MUKpolutuda; 0) myTeM cpaBHUBaHMS C 3TAJIOHOM; B) IIyTEM OTpa)kaTeIbHON
CIIOCOOHOCTH

3ananue Ne 5

1. Yro o3Hauaet 3anuch x507?

a) yBenuuenue 6onee 50 pas; 6) yBenuuenue B 50 pas; B) yBenuueHue menee 50 pas

2. MoHO i BU3yaIbHO 0OHApYX)HUTh Gochop B cTamm?

a) aa, npu coxaepxxanuu 6oxee 1,2%; 6) na, npu conepxkannu menee 1,2%; B) Het, npu 1000M
COJIep)KaHUHT

3. Kak BBIABISIOT IpaHuUIlbl 3epeH MeTaa?

a) MyTeM CPaBHEHMSI C 3TAJIOHOM; 0) IMyTEM TpaBJICHUSI MUKPOILIN(A; B) METOJJOM XMMHUYECKOTO
aHanm3a

3amaunue Ne 6

1. YUro Takoe pasperniaroiiasi cmocoOHOCTh MUKPOCKOTIa?

a) MUHIMAJIBHOE PACCTOSIHUE MEXKTY IBYMSI BUITUMBIMH Pa3/ieIbHO TOUYKaMH; 0) MaKCUMaIIbHOE
paccTosiHuEe MEXy ABYMSI BUAUMBIMU Pa3JIeIbHO TOUKAMHU; B) YBETMUCHHE MUKPOCKOTIIA

2. B xaxom Buae Haxogutcs ¢ocdop B ctamu?



a) B BUJIE TBEPJIOTO pacTBOPA MPHU JHOOOM COAEp)KaHNH; 0) B BUAC XUMHUUYECKOTO COCTMHEHUS BBIIIIE
1,2%; B) B BuIe TBepaoro pactBopa 110 1,2%

3. Uto Takoe ’BTeKTHKA?

a) JIETKOIUIaBKasi CMECh; 0) XUMUYECKOE COSMHECHHE; B) TBEPIbIA PACTBOP

3ananue Ne 7

1. Yro Ttakoe peruimka?

a) BUAMMOE CTPOCHHE MaTepHaia; 0) Cienok penbeda moBepxXHOCTH; B) (hoTorpadus MOBEpXHOCTH
2. Cepa BBI3BIBaCT KPACHOJIOMKOCTh CTJIM, €CJIH OHA HAXOUTCS B BHJIE

a) cynb(una mapranmna; 0) cynsduaa xxenesa; B) TBEPIOTO pacTBOpa

3. DBTeKTHKA CyIb(hUIa JKeIe3a C )KEIe30M IPU HOPMAITLHOW TeMITEpaType

a) XpyIka; 0) IIacTUYHa; B) yrpyra

3aganue Ne 8

1. C yBenu4eHreM JUTHHBI BOJIHBI CBETa pa3peniaronias ClloCOOHOCTh MUKPOCKOTIA
a) yBeJIM4MUBaeTcs; 0) yMEHBIIIAETCS; B) HE U3MEHSIETCS

2. ®ochop oOpa3zyer ¢ Kene30M

a) TBEpbIH pacTBOp; 0) XUMUUECKOE COCAMHEHUE; B) HE B3aUMOJICHCTBYET

3. DBTEKTHKA CYIb(HIa )Kele3a C KeJle30M IMpu TeMiieparypax Boime 1000°C

a) mIaBuTCcs; 0) XpyIika; B) MJIaCTUYHA

3ananne Ne 9

1. Yem OoJibllie MUHUMAIBHOE PACCTOSIHUE MEXKTY JABYMS BUIUMO Pa3IelIbHO TOYKAMH, TEM
paszpemaromas CriocoOOHOCTh

a) OounbIie; 0) MEHBIIIE; B) HET 3aBUCHMOCTH

2. ®ocdop B cTamsax oOpaszyeT ¢ Kerne30M

a) TBepbli pacTBOp; 6) XUMUUECKOE COEMHEHUE; B) HE B3aUMOJICHCTBYET

3. Okcupl

a) IUIACTUYHBIL; 0) XPYIKU; B) YIIPYTH

3amanne Ne 10

1. Ha kakoM npuHIIUIIE pabOTaeT pacTPOBBIN ANEKTPOHHBIN MUKPOCKOT?

a) MPOXO’KACHUE MTOTOKA IIEKTPOHOB Yepe3 MaTepualr; 0) OTpaskeHHe OTOKA JIEKTPOHOB MaTEPUAIIOM;
B) OTpa)XEHUE CBETA MATEPUATIOM

2. Cepa obOpasyer ¢ xene3oM

a) TBepbli pacTBOp; 6) XUMUUECKOE COEMHEHUE; B) HE B3aUMOJICHCTBYET

3. Cynbeua mapranmna npu temneparypax Boime 1000°C

a) Xpynok; 0) TIacTUYeH; B) TIaBUTCS

3aganue Ne 11

1. Ilpu xakoM yBeIMYEHUHU MPOBOAAT MUKPOAHAINU3 CTAIN?

a) 6bonee x50; 0) He meHee x100; B) He MmeHee x 1000

2. Kaxk olieHMBArOT coJiepKaHne HEMETALTHUECKUX BKITIOYCHUH B CTaIN?

a) METOI0M XMMHUYECKOTO aHalin3a; 0) myTeM CpaBHEHMS C 3TAJIOHOM; B) 10 TBEPAOCTH 00pa3la
3. Uro Takoe okcuabI?

a) OKHCIIBI YTIIeposia; 6) cMech OKHMCIIOB; B) OKUCIIBI JKeJle3a

3amanue Ne 12
1. Yo Takoe XJ1aaHOJIOMKOCTb?
a) YMCHbIIIEHUE TBEPAOCTH IPU HU3KHUX TeMIIepaTypax; 0) OXpylmuruBaHUE MaTepraia IpH HU3KHX



TEMIIepaTypax; B) IPOYHOCTh MaTepraja Mpyu HU3KUX TeMIIepaTypax

2. CKONbKO 0aJJTOB COAECPIKUT IIKAIA OLIEHKH KOJTHMYECTBA HEMETAUTHIECKUX BKIIIOUEHUH B cTan?
a)10;6)5;8) 7

3. K HeMeTammnyecKkuM BKITIOYCHHSIM B CTATH OTHOCSTCS

a) ¢ocdop; 6) cynbhUIBI U OKCUIIBI; B) YIIIEPOT

3aganue Ne 13

1. Kakoii XMMUYECKUI 3JIEMEHT BBI3bIBAET XJIATHOJIOMKOCTb CTaIH?

a) cepa; 06) ¢ocdop; B) yriepon

3. IIpu KakOM yBEJIMYEHUHU MPOBOISAT MUKPOAHATIHN3 CTaU?

a) He meree x1000; 6) 6omee x50; B) HE MeHee x100

3. HaubGonee 6aronpusiTHBIM coueTaHHEM (PU3NKO-MEXaHUYECKHX CBOWCTB 00J1a/1al0T
a) CBOICTBA HE 3aBUCAT OT BEJIMYMHBI 3€pHA; 0) MEJIIKO3EPHUCTHIE; B) KPYITHO3EPHUCTHIE

3ananue Ne 14

1. Kakoit XuMUYECKU AJIEMEHT BBI3BIBAET KPACHOJIOMKOCTD CTaIH?

a) yriepo; 0) cepa; B) docdop

2. Ha xakom npuHLIUIIE pabOTaeT 3IEKTPOHHBI MUKPOCKOIT?

a) OTPKEHUH CBETAa MaTEPUAIOM; 0) MPOXOKACHUH IMOTOKA 3JIEKTPOHOB UEpPE3 MaTEPHAIL; B)
OTpPaXKEHHUH MTOTOKA AJIEKTPOHOB MaTepUaioM

3. YBenn4eHne HoMepa O3Ha4YaeT CIeyrolee N3MEHEHHE BEIMYUHBI 3epHA

a) yMeHbIlIeHue; 0) He 03HaYaeT; B) YBEITUUYCHUE

3aganue Ne 15

1. Yro Takoe KpacHOJIOMKOCTb CTalu?

a) noteps npouHocTH npu Harpese Boiiie 1000°C; 6) oxpynmuuBanue npu Harpese Boiiie 1000°C; B)
IPOYHOCTB MPHU BBICOKUX TEMIIEpaTypax

2. Yem OosbIlie MUHIMAJIBHOE PACCTOSTHUE MEXKTY JIByMsI BUIUMBIMHU Pa3elIbHO TOYKAMH, TEM
paspelaronas CocOOHOCTb

a) HeT 3aBUCUMOCTH; 0) OOJIbLIIE; B) MEHBIIIE

3. CKoJIbKO 0aJIOB COJEPIKHUT IIKaJIa OLIEHKH BEIMYMHBI 3€pHA CTAIN?

a)7;6)10;B8) 5

3amanne Ne 16

1. Yro Takoe oKCUabI?

a) CMECh OKHCJIOB; 0) OKHCIIBI JKeJie3a; B) OKUCIBI YIJIepoaa

2. Kakoii XuMU4ecKuil 371eMEeHT BBI3bIBAE€T KPACHOJIOMKOCTH CTaIu?

a) cepa; 6) ¢ocdop; B) yrieponu

3. Ha xakom npunImne padboraet Metaorpaguueckuii MUKpOCKOTT?

a) OTPKECHHUH CBETAa MaTepUaIoM; 0) MOTJIOMICHNH CBETa MaTePHUaAIOM; B) TPOXOKJICHUH CBETA Yepe3
MaTepuan

3amanue No 17

1. Oxcunsl

a) Xpynky; 0) ynpyru; B) MJIACTUYHbI

2. Kakoii XuMHUYeCcKHil 3JIEMEHT BI3BIBAET XJIAJHOJIOMKOCTH CTaIH?
a) ¢ocdop; 6) yriepon; B) cepa

3. [Ipu kakOoM yBETTMYEHUHU HU3y4aIOT MUKPOCTPYKTYpY?

a) 6omnee 50 pa3; 0) HeBoOpykeHHBIM I1a3zoM; B) meree 100 pa3



3amganue Ne 18

1. Cepa BbI3bIBaCT KPACHOJIOMKOCTD CTaJIH, €CIIM OHA HAXOJUTCS B BUC

a) TBEpJIOTO pacTBopa; 0) cuibduaa xkenesa; B) Cyiabdumaa Mapradia

1. Yro Takoe paspemiaroiias CiocOOHOCTh MUKpPOCKOTa?

a) YBeJIMUYEHNE MUKPOCKOIIA; 0) MUHUMAJIbHOE PACCTOSTHUE MEXIY JIBYMS BUIUMBIMU pa3ieIbHO
TOYKAMH; B) MAKCUMAIBHOE PACCTOSTHIE MEXY IBYMS BUIUMBIMH Pa3IeIbHO TOUKAMU

3. Kakoi XUMHYECKHH 2JIEMEHT BBI3BIBACT XJIaAHOIOMKOCTD CTAIN?

a) cepa; 0) docdop; B) yraepon

3ananue Ne 19

1. ®ocdop obpaszyer ¢ xenezom

a) XUMUYECKOe COeJMHEeHNE; 0) TBEpIbIi pacTBOD; B) HE B3aUMOACHUCTBYET

2. Yto o3Hayvaer 3amuch x50?

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

3. UTo Takoe XJIaJHOTIOMKOCTh?

a) IPOYHOCTh MaTepualla IpU HU3KKUX TeMIlepaTypax; 0) oXpynmuuBaHUe MaTepuasa Mpu HU3KUX
TEeMIEpaTypax; B) yMEHbIICHUE TBEPIOCTH MIPU HU3KUX TeMIIepaTypax

3ananue Ne 20

1. K HemeTaIMuecKuM BKIIFOUEHUEM B CTalTd OTHOCSTCS

a) cynbduabel 1 okcuabl; 0) yriepon; B) pochop

2. YTto Takoe KpaCHOJIOMKOCTb CTaln?

a) oxpynuuBanue npu Harpese Bbiiie 1000°C; 0) mpo4HOCTH NPH BBICOKUX TEMIIEPATypax; B) HOTEPs
po4YHOCTH Npu Harpese Boiiie 1000°C

3. Kak ompenenuts yBenndeHne MUKpOCKoIa?

a) (yBenmuueHue okymsipa) + (yBenuueHue o0bekTuBa) =; 0) (yBelIuueHUE OKyIspa) X (yBeIUYeHHEe
00BeKTHBA) =; B) (yBeJIMUEHHUE OKYJIsipa) — (yBeIMYEHHE OObEKTHBA) =

3anmanue No 21

1. Kak BIUSIOT HEMETAJUTMYECKHE BKITIOYECHHUS Ha TPOYHOCTH METAIIIOB?

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

2. Ha xakom npuHIUne padboraet MeTauiorpagpuaecKkuii MUKpOCKoT?

a) TIOTJIOIIEHHE CBETa MaTepralioM; 0) MPOXO0KIEHHE CBETa Yepe3 MaTepHall; B) OTpaXKeHHe CBETa
MaTepHaIoM

3. Ha xaxom npunIune paboTaet pacTpOBbIi 3JEKTPOHHBIN MUKPOCKOTI?

a) OTPKEHHUH CBETAa MaTEepUaAIOM; 0) MPOXOKACHUH IMOTOKA JIEKTPOHOB UEPE3 MaTEPHAIT; B)
OTpPaXKEHHUH MTOTOKA AJIEKTPOHOB MaTepUaioM

3amaunue Ne 22

1. Kak onieHMBaroT cojiepkaHne HeMETAJUIMYECKUX BKIIOUEHUH B cTaIun?

a) 1o TBEPAOCTH; 0) METOAOM XMMHUUYECKOTO aHATIN3a; B) yTEM CPaBHEHUS C ATAIOHOM

2. IIpu KakOM yBETMYEHUH U3YUAIOT MUKPOCTPYKTYPY?

a) HeBOoOpYyKeHHBIM T1a3oM; 0) meree 100 pa3; B) 6oiree 50 pa3

3. Uem 6o0J1bI1e MUHUMAIIBHOE PACCTOSIHUE MEXKAY IBYMS BUAUMBIMU PE3JICIbHO TOUKAMH, TEM
paszpermaroniasi CiocoOHOCTh

a) HeT 3aBUCUMOCTH; 0) OOIbIIIE; B) MEHBIIIE

3aganue Ne 23
1. CkopKO0 OAJTOB COJIEPIKHT IIKAJIA ONIEHKH KOJIMYECTBA HEMETAITMICCKUX BKITFIOUCHHUH B CTAIIN?
a)10;6) 7;8) 5



2. YUto Ha3bIBAIOT CTPYKTYPOU MaTepuana?

a) IIepOX0BATOCTh MOBEPXHOCTH; 0) HAIMYKE TPEIIHUH; B) BUIUMOE CTPOCHHE

3. C yBenuueHHeM JJIMHBI BOJIHBI CBETA pa3pellaroiias CiocOOHOCTh MUKPOCKOIIA
a) HE U3MEHSETCS; 0) YBEIMYMBACTCS; B) YMEHBIIIACTCS

3anmanue Ne 24

1. YBenuueHnue Oaia 03HaYaeT CICAYIONICe H3MEHEHUE COJICPKAHNS HEMETAIUTHYECKUX BKITFOUCHHUH
a) yMEHbIIeHNE; 0) HE 03HAYAET; B) YBEIMUCHHE

2. Cepa BBI3BIBaCT KPACHOJIOMKOCTh CTJIM, €CJIH OHA HAXOUTCS B BHJIE

a) cynbduna sxxenesa; 0) TBEpIOro pacTBOPa; B) Cyab(duIa Maprania

3. Uto Takoe perunka?

a) cienok penbeda mosepxHoctu; 0) pororpadus MOBEPXHOCTH; B) BUIUMOE CTPOSHUE MaTepHaa

3aganue Ne 25

1. Hemerayumueckre BKIIOYCHHS H3y4alOT HA MUKPOILITU(aX ¢

a) MOJIMPOBAHHOW TTOBEPXHOCTHIO; 0) TPABJICHOM MOBEPXHOCTHIO; B) NUIM()OBAHHOM MOBEPXHOCTHIO
2. B xakom Buze Haxoautcs pocdop B cramu?

a) B BUJC XUMHUYECKOro coeauHeHus 10 1,2%; 6) B Buae TBepaoro pacteopa 1o 1,2%; B) B BujC
TBEPJIOTO PACTBOPA MPH JIFOOOM COACPKAHUH

3. Uto Takoe pa3pemiaronias CriocoOHOCTh MUKPOCKOTa?

a) MAaKCUMaJIbHOE PACCTOSIHIE MEXKTY ABYMSI BUTUMBIMH Pa3AeIbHO TOUKAMHU; 0) YBEITNICHHE
MUKPOCKOIIa; B) MUHUMAJIbHOE PACCTOSIHIE MEXKIY IBYMS BUAUMBIMH Pa3ebHO TOYKAMU

3ananue Ne 26

1. llens TpaBiieHust MUKpoONLIU(a

a) BBISIBJIEHUE MUKPOCTPYKTYpbI MeTaiia; 0) BbIpaBHUBAHUE IOBEPXHOCTH; B) BbISIBICHHE
HEMETAJIMUYECKUX BKJIIOUEHUH

2. MoHO i BU3yajIbHO 00OHApYXUTh Gochop B cTamm?

a) Aa, npu conepxkanuu mMeree 1,2%; 6) Het, pu J1r000M coJiepKaHUH; B) Ja, IIPU COJIEpPKaHUM OoJiee
1,2%

3. Uto o3Hayaer 3anuch x507?

a) yBenmuenue B 50 pas; 0) yBenmmuenue menee S50 pas; B) yBenmuuenue 6osee 50 pas

Tema: «Makpoanaau3s cramm» (ITK- 2)

3amanue Ne 1

1. IIpuroroBienue Makpouuinda BKIOYAET ONEepaLiH:

a) Mex. o6paboTtka, numdosanue, noauposanue; 6) Mex. o6padoTka, numdoBanue, TpaBIeHUE; B)
Mex. 06paboTka, MOJTUPOBaHUE, TPABICHUE

2. B nepopmupoBannom crutaBe 3Hadenre KCU u 6 Bob BolokHa:

a) BhIIIIE; 0) HUKE; B) OJJUHAKOBBI

3. Coenmuenne cepeOpa BXOJIHUT B COCTAaB PEaKTHBA!

a) U1t TIry6okoro Tpasnenus; 6) baymana; B) I'eitna

3amanue Ne 2

1. Ilpu oxnakaeHuH cauTKa 00pa3yeTcsi 30Ha KPYIMHBIX OPUEHTHUPOBAHHBIX 3€PEH:

a) IpH OBICTPOM OXJIAKIACHHH, 0) TP HAIPABIEHHOM OTBOJIE TEIUIA; B) MPU MEATICHHOM OXJIaKICHUH
2. Hanmmuaue Ha MOBEPXHOCTH M3JIOMa YYACTKOB C OJICCTAIICH U IIEPOXOBATON MTOBEPXHOCTHIO
XapaKTepHO TSI

a) KPUCTAIUTMIECKOTO M3JI0Ma; 0) BOJJOKHHUCTOTO MU3JI0MA; B) YCTATOCTHOTO M3JIOMa

3. Harpes ucnomis3yroT B mpoiiecce:

a) IIIyOOKOTO TpaBJieHUs; 0) TpaBJICHHE peakTUBOM baymaHa; B) TpaBieHue peakTuBoM I eitHa;



3aganue Ne 3

1. JlenapuTHOM JIMKBUIAIIMEH HA3BIBACTCSI:

a) HEOTHOPOHOCTh XUMHYECKOT'O COCTaBa B 00beMe OHOT0 3epHa; 0) OTHOPOTHOCTH XUMUIECKOTO
cocTaBa B 00beMe OJIHOTO 3€pHa; B) HEOJHOPOJIHOCTh XUMUYECKOTO COCTaBa B 00bEMe CITUTKA

2. B nepopmupoBanHOM CIuTaBe 3HaYEHHUE G BIOJb BOJOKOH IO CPABHEHHUIO C MOMIEPEYHBIM
HaIpaBJICHUEM:

a) BhIIIE; 0) HUXKE; B) OJUHAKOBBI

3. B uznome nposiBisieTcs 30Ha g010Ma:

a) B KPUCTAILTHYECKOM; 0) B BOJIOKHHUCTOM; B) B yCTAJIOCTHOM

3ananue Ne 4

1. JIluxkBumanueni Ha3pIBACTC:

a) OJTHOPOAHOCTh XUMHUYECKOTO COCTaBa; 0) HEOJHOPOTHOCTh XMMHYECKOTO COCTaBa; B)
HEOJIHOPOJHOCTh MEXaHUYECKHUX CBOMCTB

2. Cepa HaXOJIUTCS B CTAIIU B BUJIC

a) MnS; 6) MnSOg; B) H2S

3. @pakrorpadueil Ha3pIBAIOT U3yUCHHUE!

a) u3j10Ma JieTainu; 0) Makponutkda; B) 1EI0N JeTaIn

3amanne Ne 5

1. JlerkorutaBkue mpuMecy KOHLIIEHTPUPYIOTCS B!

a) TJIAaBHBIX OCSIX JCHIpUTA; 0) MEKOCHOM IPOCTPAHCTBE; B) MEX/Y 3€PHAMHU METaJlIa
2. Kpucrammueckuii U3J0M cIijlaBa CBUICTEIBCTBYET O:

a) XpYyIKOM pa3pylIeHUuH; 0) BI3KOM pa3pylIeHUH;

3. Ilpeaen mpoYHOCTH CIIIaBa MPH PACTSHKEHUH 0003HAYAIOT:

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

3ananue Neb

1. [T1acTUYHOCTH CIUTaBa XapaKTEPU3YIOT:

a) IpeJIeIoM MPOYHOCTH MPHU PACTSHKEHUU; 0) OTHOCUTEIBHBIM YUTHHEHUEM TIPU PACTSIKEHUH; B)
KO3 (HUILIMEHTOM yJIapHOU BA3KOCTH

2. B cocraB peaktuBa [ eiina BXOAUT:

a) cepHas KUCJI0Ta; 0) COsTHAsE KUCJIOTA; B) XJIOPUCTHIA aMMOHUH

3. BOOKHHCTHII M31I0M CIUIaBa CBUAETENBCTBYET O:

a) XpyNKOM pa3pylIeHNH; 0) BI3KOM pa3pylIeHUU

3aganue Ne7

1. BOIOKHUCTBIN U37IOM UMEET MOBEPXHOCTh

a) MEepPOX0BaTyro; 0) OJIECTAIIYIO 36PHUCTYIO; B) MATOBYIO

2. MakpoCTyKTypoOUi CIUIaBa Ha3bIBAETCS:

a) CTPYKTypa, pa3audumMas o1 3JIEKTPOHHOM MUKPOCKOIIOM; 0) CTPYKTYpa, pa3indumMasi moj
ONITHYECKUM MUKPOCKOIIOM; B) CTPYKTYpa, pa3InIrMasi HEBOOPYKEHHOM TJ1a30M

3. YapHas BI3KOCTh IMPOKATa B HAIIPABIICHUSAX BJIOJIb U MIOMIEPEK BOJIOKOH

a) pasnnuaetcs B 2 pasa; 0) pasnuuaetcs B 10 pa3; B) He oTyiMuaeTcs

3amaunue Ne 8

1. Ilpenen npo4YHOCTH MpoKaTa B HAPABIEHUSAX BJIOJIb U MTOMEPEK BOJIOKHA
a) pa3nuyaercs B 2 pa3za; 0) paznuuaercs B 10 pa3; B) He oTiiMyaercs

2. 3epHO MeTalIa SBISETCS:

a) KpUCTAIOM; 0) KpUCTANTUTOM; B) LIEHTPOM KPHCTAITU3ALH

3. TpaBnenue makpouuda



a) o0ecIIBeYMBaeT MOBEPXHOCTH CIUIaBa; 0) BRISIBIISET HEOJHOPOIHOCTh MAKPOCTPYKTYPHI; B) MOTHPYET
HUTU(OBAHHYIO TOBEPXHOCTh

3ananue Ne 9

1.Menko3epHuCTasi CTPYKTYpa B JINTOM MeTaljie 00pazyeTcs

a) Ipu OBICTPOM OXJIAKACHHUH; 0) IPU MEAJICHHOM OXJIQK/ICHHUH; B) TIPU HAIIPABICHHOM OTBOJIC TEILIA
2. JIukBumanuen Ha3bIBAIOT:

a) HEOTHOPOAHOCTh XMMUYECKOTO COCTaBa; 0) KPUCTAJUTM3AIIMIO CIIABA; B) BEIMYMHY 3€PEH METalIa
3. Koaddurment ynapHoii BI3kocT 0003HAYAIOT

a) of; 6) 9; B) KCU

3ananue Ne 10

1. Konenuarsiii Bas JIBC pexomeHayeTcs H3roTaBJIMBaTh:

a) U3 MpoKara; 0) KOBKOH; B) TUThEM

2. Bonoknucras cTpykTypa 1e()OpMUPOBAHHOTO METAJLIA BBISIBIISIETCS PEAKTHBOM:
a) rimybokoro TpaBienus; 6) baymana; B) I'eitna

3. [Ipenen npoyHOCTH MIPU PACTSHXKEHUU UMEET Pa3MEPHOCTD

a) MIla; 6) %; B) Jix/cm®

3amanue Nel 1

1. 3oHaNbHYIO JTUKBUIAINIO MOYXKHO YCTPAHUTh

a) OTXKUTOM; 0) 00pabOTKOW JaBICHUEM; B) HEIIb3S

2. KoaddunmeHnt yaapHo# BI3KOCTH UMEET pa3MEPHOCTh
a) MIla; 6) %; B) /M

3. Bsizkoe pa3pylieHue XxapakTepu3yeTcs:

a) KPUCTAJUTHICCKUM H3JIOMOM;

0) BOJIOKHHCTBIM H3JI0MOM

3anmanue No 12

1.MuHuMabHBIE IpUMeECH cepbl U (ocdopa CoaepKUT:

a) 30Ha MEJIKMX Pa3HOOCHBIX 3€peH; 0) 30Ha KPYIHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA KPYIHBIX
PaBHOOCHBIX 3€peH

2. JleHpuTHAsI TUKBALlKs BBISBIISIETCS METOJIOM

a) rimy0oxoro TpasneHus; 0) baymana; B) ['eiina

3. OCHOBHBIMHU XapaKTEPUCTUKAMH (PU3NKO-MEXaHUYECKUX CBOICTB CIIJIaBOB SIBIISIOTCS

a) o-1,a,); 6) 6B,0,KCU; B) oeuc,y,p

3amanne Ne 130

1. Ycanounas pakoBHHA CIUTKA (popMupyercs B:

a) 30HE MEJIKMX PAaBHOOCHBIX 3€peH; 0) 30HEe KPYIHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HE KPYITHBIX
PaBHOOCHBIX 3€peH

2. J1st MakpoaHalii3a CJIMTKOB M ITPOKaTa MPUMEHSIOT:

a) r1y0oKkoe TpaBjieHue; 0) TpaBieHne peakTHBOM baymana; B) TpaBieHue peakTiuBoM I eifHa

3. JleHApUTHYIO INKBUIAIIMIO MOYKHO YCTPAHUTH:

a) 00paboTKOi aBiaeHHeM; 0) OTIKUTOM; B) HENb3S

3aganue Ne 14

1. JIns BBIABIICHUS pACIIPEICTICHUS CEPhI B CTAIA TPUMEHSIOT

a) Ty0oKoe TpaBiieHue; 0) TpaBiieHHe peakTuBOM baymaHa; B) TpaBjieHUE peakTHBOM | eifHa

2. YcaiouHasi pakoOBUHA CITUTKA GOPMUPYETCS:

a) B Ha4aJIe Impoliecca KPUCTATU3AMK; 0) B KOHIIE MPOIecca KPUCTAIUIA3AIUH; B) B POIIECCE



OXJIQKJICHUS CITUTKA

3. Xa0THUHYIO OPHUEHTAIUIO 3epeH B 1 30He cMTKa 00yCIIaBIMBAIOT

a) HEOTHOPOIHOCTHIO pesbeda N3TI0KHUIIBI; 0) BBICOKAsi CKOPOCTh OXJIAXK/ICHHS; B) HAIIPABICHHBIIH
TETJIO0TBO

3ananue Ne 15

1. JInst BBISIBIICHHSI paclipeIelIeHUs CEPhl B CTAIN IPUMEHSIIOT:

a) Timy0okoe TpaBiieHue; 0) TpaBJieHHUEe peakTUBOM baymaHa; B) TpaBiieHue peakTuBoM [ eitHa

2. Ycajio4uHasi paKkOBHHA CJIMTKA (OPMHUPYETCSI B:

a) Havase mporecca KpUCTaI3auy; 0) KOHIIEe Ipoliecca KpUCTAJUTM3AIlMKY; B) MIPOLECCE OXJIAXKICHUS
CJINTKA

3. Xa0THUHYIO0 OPUEHTAIUIO 3epeH B 1 30He cMTKa 00YCIIaBIMBAIOT

a) HEOTHOPOIHOCTH pebeda H3JI0KHUIIBL; 0) BEICOKAs CKOPOCTh OXJIAXKACHUS; B) HAIIPABICHHBIN
TETIO0TBO/T

3ananue Ne 16

1. Kakoii Bua u31noMa BOZHUKAET MPYU MHOTOKPATHBIX MTOBTOPHO-TIEPEMEHHBIX Harpy3kax?

a) YCTaJIOCTHBII; 0) BA3KUIA,

2. JIns MakpoaHalin3a CBapHOTO COCTUHEHUS UCIIONb3YIOT

a) TpaBieHue peakTuBoM baymana; 0) TpaBnenue peaktuBoM [ eiiHa; B) rimy0oKkoe TpaBiieHue
3. Kukuii MeTas1 o OTHOUICHHUIO K TBEPOMY METAJLTy UMEET YAENbHbIN 00beM:

a) 6opIINii; 0) MEHBINNI; B) PaBHBIHA

3ananue Ne 17

1. Kakyro CTpyKTYypy UMEET CTaJTbHON CIUTOK?

a) BOJIOKHHUCTYIO; 0) IEHIPUTHYIO

2.J1n1s1 BBISIBJICHUS pacpeielicHus yriepoaa u gocdopa B CTalU PUMEHSIIOT:

a) TIy0oKoe TpaBjieHue; 0) TpaBiieHne peakTuBOM | eiiHa; B) TpaBlieHHE peakTuBOM baymana
3. brecTsmyo moBepXHOCTh UMEET:

a) KPUCTAILTUYECKHI U3JI0M; 0) BOTOKHUCTBIN H3JI0M

3ananue Ne 18

1. [Ipu riryOoKOM TpaBJIEHUH UCTIONB3YIOT:

a) COJISIHYIO KHCIIOTY; 0) CEpHYIO KHCIIOTY; B) XJIOPUCTBI aMMOHUN

2.B ycnoBusAX HANPaBIEHHOTO TEIUIOOTBOIA POPMUPYETCS:

a) 30Ha MEJIKUX PaBHOOCHBIX 3€peH; 0) 30Ha KPYIHBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA KPYIHBIX
PaBHOOCHBIX 3€peH

3. Xpymnkoe pa3pylieHre XapakTepu3yeTcs:

a) BOJIOKHMCTBIM HU3JIOMOM; 0) KpUCTAITTNYECKUM HU3JIOMOM

3amanue Ne 26

1. Cynbdun mapranma npu remnepatype Boime 1000 C:

a) acTuyeH; 0) TIaBUTCS; B) XPYIOK

2. YT0 Takoe XJ1aJIHOJIOMKOCTb:

a) OXpYyIYUBaHKE MaTepHaja Npyu HU3KUX TeMIlepaTrypax; 0) MpOYHOCTh MaTepralia Mpu HU3KAX
TeMIIepaTypax; B) yMEHbIIIEHHE TBEPIOCTH MPU HUZKHUX TeMIIepaTypax

3. UTo Ha3BIBAIOT CTPYKTYPOH MaTepurania:

a) BUAMMOE CTpOeHHE; 0) HaJMUue TPEIUH; B) IEPOXOBATOCTh MOBEPXHOCTH



Tema: «Yraepoauctoie craam» (IK- 2)
buner Ne 1

1. Yro npencrasiuser coOol aycTeHHUT?

a) TBEp.bIA pacTBOp yriepoaa B Fe y; 0) TBepablil pacTBOp yriepoaa B Fe a; B) Xumuueckoe
COCIMHEHUE

2. YKaXUTe UHTEPBAI M0 COJIEPKAHHIO YTIepoa B CTAIAX

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

3. K xakomy Kitaccy 1o Ka4ecTBy OTHOCHTCS cTajib 607

a) 00BIYHOTO KauecTBa; 0) KaueCTBEHHAs; B) BRLICOKOKAYECTBECHHAS

bunet Ne 2

1. Kakyro KpUCTAUIMYECKYIO PELIETKY UMEET JKeyne30 — o

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

2. YTO IpOMCXOUT MIPU HarpeBe B TOUKE S?

a)® - A;0)I1T—> A;B)A— 11

3. Kakue cBoiicTBa cTamy OOBIYHOTO KauecTBa TapaHTUpyeT rpymma A?

a) XMMHUYECKHH cocTaB; 0) MEXaHWYECKHE CBOMCTBA; B) MEXaHMUYECKUE U XUMUYECKUIN COCTAB

bunet Ne 3

1. Kakyro KpUCTANTMIECKYIO PEHIETKY UMEET Kene30 — Y7

a) 'IK; 6) OLIK; B) poMOo31prueckas

2. YTO IpOMCXOUT MIPU OXJIAXKIECHUH B TOUKe S?

a)® > A;0)A—-ILB)II— A

3. Uto o3nauaroT uudpsl B Mapke cranu Y127

a) NOPSAKOBBIM HOMep; 0) colepxkaHue yriiepoaa B COTHIX %; B) coAepKaHue yrieposa B 1ecsaTbix %

buner Ne 4

1. KakoBa MakcuMalibHasi paCTBOPUMOCTH YTIIEpO/ia B ayCTCHHUTE?

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

2. Kaxkas ¢a3a BbAETSETCS B JOIBTEKTOMIHBIX CTAISX MPU BTOPUYHON KPUCTAIUTA3ALINN?

a) A; 6) I; B) @

3. Uto o3HayaroT uu@psl B Mapke ctaiau 457

a) NOPSAKOBBIM HOMep; 0) cofepkaHue yriiepoaa B COTHIX %; B) cofiepKaHue yriaepoa B 1ecsaTbix %

buner Ne 5

1. KakoBa MakcuMasbHas paCTBOPUMOCTH yriiepoza B ¢peppure?

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

2. Kaxkas ¢a3a BeIenseTcs Mpy BTOPUYHON KPUCTAILTU3AIMH JOIBTEKTONIHBIX CTaIen?

a) ©;0) A;B) I1

3. Uto o3HavaroT udpsl B Mapke craimu BCT3kn?

a) cofiepKaHue yriepoja B coTeIx %; 6) conepkaHue yriepoaa B IecsIThiX %; B) MOPSIKOBBII HOMEp

buner Ne 6

1. Kakumu cBoiicTBaMu 001aaeT [EMEHTUT?

a) Bbicokas mactuyHocts 1 HB 8000 MIIa; 6) tBepaocts HB 8000 MITa; B) TBepaocts HB 2000
MIla

2. Kak m3mensieTcst cojiepskaHue yriiepoja B TBepIoi (paze mpu nmepBUYHON KPUCTAILTH3AIHA
JIO3BTEKTOMIHBIX CTaNEH?

a) YMEHbIIIaeTcs; 0) yBEIMUYUBACTCS; B) HE U3MEHSACTCS

3. Kak Ha3wiBaercs crans ¢ conepkanueM yriuepona 0,30 %7?

a) TOPBTEKTOMIHAS; 0) YBTEKTOHIHAS; B) 3a3BTEKTOUTHAS

Buner Ne 7



1. Ckoubko yrieposaa B ieMeHTHUTE?

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

2. Kak n3mensieTcs KOHIEHTpaIus yriiepoja B heppute npu BTOPUUHOMN KpUCTAILIU3AUU?
a) yMeHbIIIaeTcs; 0) YBEIMYMUBACTCS; B) HE H3MCHSICTCS

3. K kakoMy Ki1accy 1o Ka4ecTBy OTHOCUTCS cTainb Y 10A?

a) 0OBIYHOTO KauecTBa; 0) BHICOKOKAYECTBEHHAS; B) KAUECTBEHHAS

Buner Ne 8

1. U3 kakux (a3 cocrout nepaut?

A)Aud; 6)dull;B)Aul]

2. Kak n3MeHsieTcs KOHIIEHTpaIlus yIriaepoaa B ayCTeHUTE IPU BTOPUYHON KPUCTALTU3ALIUN
3a3BTEKTOMUIHBIX CTaIei?

a) YMEHbIIIAeTcs; 0) yBEIMYUBACTCS; B) HE U3MEHSACTCS

3. K xakomy KJ1accy 1o Ha3Ha4eHUIO0 OTHOCUTCS cTallb Y77

a) KOHCTPYKIIMOHHAsI; 0) MHCTPYMEHTAJIbHAS

buner Ne 9

1. B 4éM CyTh 9BTEKTOUHOTO MPEBPAIICHUS?

a) GeppuT BBIIEIACTCS U3 ayCTEHUTA; 0) ayCTCHUT MPEBPAIIACTCS B IEPIINUT; B) IEMEHTUT BBIJCIACTCS
U3 ayCTCHHUTA

2. 13 xaxoii ¢assl Beaemsiercs L1117

a) d; 0) A; B) X

3. Uto o3Ha4aroT HUQpPHl B MAPKUPOBKE cTann 357?

a) coJlepkaHue yriepoja B coTbix %; 6) conepkanue yriuepoza B Aecatbix %; B) MOPAIKOBBII HOMED

bunet Ne 10

1. Yto coboii nmpeacTaBisieT HIEMEHTUT?

a) TBepAbIi pacTBOp yriepoja B Fe a; 6) MeXxaHUYECKYIO0 CMECh; B) XUMHUECKOE COEIUHEHHUE;
2. U3 xakux ¢a3 cocrout ctayb 40 mpu KOMHATHOM Temmieparype?
a)Oull;0)duA;B)dull

3. Kak Ha3pIBaeTcCs cTaib, €CiM Mpyu KOMHATHOH Temrieparype ee crpykrypa [T+111?

a) OBTEKTOUAHAS; 0) 3a3BTEKTOUIHAS; B) TOIBTEKTOUTHAS

bunet Ne 11

1. Kakas u3 ykazaHHBIX (a3 ©UMEET caMy BBICOKYIO TBEPAOCTH?

a) ©; 0) Ase) L

2. I3 xakux ¢a3 cocrout ctanb Y 11 mpu KOMHATHOU TemrepaType?

a)Oull;6) Aull;B) D ull

3. Uto o3HayaroT 1udpsl B Mapke ctanu bCtSkn?

a) collep:kaHue yriepoja B coThix %; 0) conepkanue yriaeposa B AecaTbix %; B) MOPSIKOBEII HOMED

Buner Ne 12

1. Yro mpencrasnsieT coO0i ayCTEeHUT?

a) TBepAbIi pacTBOp yrieposa B Fe y; 6) TBepablil pacTBop yriepoza B Fe o; B) MEXaHUYECKYIO CMECh
O ulj

2. Kaxkas Qa3a BblesseTcs Ipy BTOPUYHOM KPUCTAILTU3AIMH JOIBTEKTOMIHBIX CTanen?

a) D;0) A; B) I1

3. Uto o3HayaroT 1udpsl B Mapke cranu BCr4cn?

a) coziepKaHue yriaepoja B COThIX %; 0) MOpsSAKOBEII HOMEp; B) OTHOCUTENIbHOE yamuHeHue o %



Buner Ne 13

1. Yro coboii mpeacrasiser hepput?

a) TBepAbIil pacTBOp yriiepoza B Fe y; 6) TBepablil pacTBop yriiepoaa B Fe a; B) xumuueckoe
COEZIMHEHHUE

2. Kaxkas Qasa BeIes€TCs IPH BTOPUYHOM KPUCTAILTU3AIMH 3a9BTEKTOUIHBIX CTaIeH?
a)D; 0) Aud;B) 1]

3. Cranb UMeeT CTPYKTYypy MEPJINT, KaK OHA Ha3bIBACTCA?

a) T03BTEKTOUIHAS; 0) 3a9BTEKTOU IHAS; B) SBTCKTOMIHAS

bunet Ne 14

1. KakoBa MakcuMalibHasi paCTBOPUMOCTb yTiiepoaa B peppute npu temmeparype 727°C?

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

2. Kakoe npeBpaliieHre NporucXoauT MPH HAarpeBe B TOUKe S?

a)® - A;0)I1—> A;B)A—1I

3. Uro o3Ha4aroT mudpel B Mapke craiau Y 8?

a) coJlep:KaHue yriiepoja B coTbiX %; 6) HOpSAKOBBIA HOMED; B) COJAEpIKAHUE YIiepoa B AecAThIX %

Tema: «3akanka u ormyck» (IK- 2)

3ananue Ne 1

1. Kakue npeBpaliieHus IpoucxoasT npu tremieparype Acl?

a) [ — A; 6) A — II; B) u3 aycrenuTa Boiaensercs heppur

2. UTO Ha3pIBAeTCS 3aKAIKOM?

a) HarpeB BhIIIE TeMIiepaTyp (a3oBbIX MPEBpallleHU U MEJICHHOE OXJIax/IeHue; 0) HarpeB BhIIIE
Temneparyp (a30BbIX MPEBPALIEHUI U ObICTpOE OXJIaXKIEHHE; B) HarpeB 10 Acl u O6bicTpoe
OXJIKICHUE

3. Kakas cTpykTypa moirydaeTcs mocjie HU3Koro oTmycka?

a) To; 6) Mo; B) Co

3amganue Ne 2

1. Kakue nmpeBpatiieH1st IPOMCXOIAT B CTaIM pu TemnepaTtype Acl?

a) [ — A; 06) A — II; B) depput pacTBopseTcs B ayCTEHUTE

2. Uto Ha3bIBaeTcs OTIYCKOM?

a) HarpeB 3aKkajleHHOM cTanu > Acl u oxyaxkaeHue Ha Bo3ayxe; 0) HarpeB 3akajieHHOM ctanu < Acl u
OXJIaXK/IEHUE Ha BO3JlyX€; B) HArPEB 3aKaJCHHOM cTamu > Ac3 1 OXJIaX/IeHHE Ha BO3yXe

3. Kakas cTpykTypa mosrygaercs ocie CpeHero oTimycka?

a) To; 6) Mo; B) Co

3ananue Ne 3

1. Kakoe nipeBparieHue npoucxouT B CTAISAX MpU Temneparype Ac3?

a) IEPIUT MPEBpAIaeTCs B AyCTEHUT; 0) ayCTEeHUT NIPEBpAIIaeTCs B IEPIUT; B) (EppUT pacTBOPSETCS B
ayCTEHUTE

2. YUTo HA3BIBAETCS OT)KUTOM?

a) HarpeB BHIIIE TeMIEPaTyphl (Da30BBIX MPEBPAIICHUHN M OXJIAK/ICHUE BMECTE C MeUbl0; 0) HArpeB BHIIIES
TeMIepaTypsl (pa3oBBIX MPEBPALEHUI U OXJTAKICHHE HA BO3/IyXe; B) HArPEB BhIIIE TeMIIEpaTyphl (a30BbIX
IIPEBPAILCHHI U OXJIAKIEHHUE B BOJIE

3. Kakas ctpykTypa momydyaeTcst mociie BBICOKOTO OTITycKa?

a) Mo; 6) Co; B) To

3aganue Ne 4
1. Kak 0003Ha4ar0TCss KpUTHUECKHUE TEMITEPATYPhl Y JJOIBTEKTOMAHBIX CTAJICH TPH HarpeBe?



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

2. Yem oTimnuaeTcs KpUcTajiinueckas pemerka Msak. or Motm.?

a) popmoii ieMeHTHTa; 0) CTETIEHBIO TETPArOHATBHOCTH; B) CTCTICHBIO JUCTICPCHOCTH

3. Kakas repmooOpaboTka Obla npoBeneHa, eciu y ctanu 50 monydena ctpykrypa Mizak + T3ak?

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

3ananue Ne 5

1. Yto o003HavyaeT UHACKC « I' » B 0003HAYECHUH KPUTUYECKUX TeMIepaTyp?

a) mpoliecc Harpesa; 0) BBIICPIKKY IPU HATPEBE; B) MPOIIECC OXIIAXKICHUS

2. Yto Ha3bIBACTCS yJIydIICHHEM?

a) 3aKasika + HU3KUH OTIycK; 0) 3aKaika + CpeIHUN OTIIYCK; B) 3aKajKa + BBICOKUN OTITYCK
3. IIpu xakoii TemriepaType MpOBOAUTCS CPEIHUIN OTITYCK?

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

3amanne Ne 6

1. Ha uro yka3bIiBaeT HHIEKC « C » B 0003HAYEHUH KPUTUUECKHUX TeMIiepaTyp?
a) mpolecc Harpesa; 0) mpolecc OXJIaXACHUS; B) BBIACPKKY IPU HArpeBe

2. Kakyro CTpyKTypy UMEET CTallb IOCJIe YIIydIIeHNs?

a) Mo; 6) M3; B) Co

3. Kakas cTpykrypa nmeeT Hanboiiee BRICOKYIO TBEPIOCTb?

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

3amanue Ne 7

1. YUto Ha3bIBaeTCA 3aKaIKOM?

a) HarpeB BHIIIC TeMIIEpaTyp (Ha30BBIX MPEBPAIICHUI 1 MEUICHHOE OXJIAXICHUE; 0) HarpeB BHIIIIC
Temreparyp (ha3oBbIX MPEBpaIeHH U OBICTPOE OXJIAXACHUE; B) HArpeB 10 Acl 1 OBICTpOE OXJIaXKACHUE
2. Kak M3MeHSIFOTCS XapaKTePUCTUKU TIPOYHOCTH, TBEPIOCTH TIPH OTITYCKE?

a) BO3pacTaroT; 0) He U3MEHSIIOTCS; B) MOHMKAIOTCS

3. [Ipu xaxoii TeMmnepaType IpOBOJUTCS BBICOKHA OTITYCK?

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

3amanne Ne 8

1. Kakoe npeBpalieHue npoucxoauT B CTAISX MpH Temneparype Ac3?

a) TMEePJINUT MpeBpaIlaeTcs B ayCTeHUT; 0) PeppuT pacTBOPSAETCS B AyCTCHUTE; B) ayCTEHUT MPEBPAIIACTCS B
HEepIUT

2. Kakas ctpykrypa uMmeet HanboJiee BRICOKYIO YIapHYIO BI3KOCTH?

a) Co; 6) IT; B) To

3. Kakyro cTpyKTypy HMeeT CTallb TIOCIIe YIyqIIeHHs ?

a) Mo; 0) To; B) Co

3amanme Ne 9

1. Kakoe mipeBpartieHre mporucxXoauT B JOIBTEKTOMIHBIX CTAJISX MPU Temneparype Ar3?

a) U3 ayCTEeHUTa BbIensgeTcst peppurt; 0) peppuT pacTBOpsETCs B ayCTEHUTE; B) ayCTEHUT IpeBpalaeTcs B
HepauT

2. Kaxoif pexum TepMooOpabOTKH Ha3bIBACTCA yaydIIeHHeM?

a) 3aKaJjika + HU3KHUI OTHyCK; 0) 3aKayika + BBICOKHI OTIYCK; B) 3aKajika + CPEeIHUMN OTIYCK

3. Kakas cTpykTypa nosyyaercs ocjie HU3Koro OTimycka?

a) Co; 0) To; B) Mo



3amanue Ne 10

1. Kakoe npeBpaliieHue NpoUCXoIuT B CTANIAX MpHU TeMneparype Acl?

a) ayCTEHHUT MPEBPAIIAETCS B EPIINT; O) MEpIINT NPEBPAILAETCS B AyCTCHUT; B) U3 ayCTEHUTA BbLAEISAETCA
depput

2. Yto Ha3pIBaeTCS HOpMaIH3anuen?

a) HarpeB BeIlIe Ac3 1 Acm U oXJlaK/JeHue B Bozie; 0) HarpeB BbIle Ac3 1 Acm 1 OXJIaX/I€HUE Ha BO3YXC;
B) HarpeB HIke Acl U OXJaXJICHHUE B BOJIC

3. Kakas cTpykTypa rnoyrygaercs nocjie CpeHero oTimycka?
a) To; 6) Co; B) Mo

3aganue Ne 11

1. Kakoe npeBpaiilieHre MpoOUCXOAUT B CTAIH MpuU Temneparype Acl?

a) IEPIUT MPEBpaIaeTCs B AyCTEHUT; 0) (heppuUT BBIICISIETCA U3 AyCTEHUTA; B) AyCTEHUT MpeBpallaeTcs B
HepJIuT

1. Kak u3aMeHs0TCs XapaKTepUCTUKH TPOYHOCTHU U TBEPIOCTH IIPH OTITYCKe?

a) MOHIKAITCA; 0) MOBBIILIAIOTCS; B) HE U3MEHSIOTCS

1. Kakas cTpykTypa mojry4aercs mocjie BHICOKOTo OTITycKa?

a) Mo; 0) Co; B) To

3amanne Ne 12

1. Yro Ha3pIBaeTcs yiyulieHuem?

a) 3aKaJika + BBICOKHI OTIYCK; 0) 3aKaika + HU3KUHM OTIIYCK; B) 3aKajika + CpelHUN OTIIYCK
2. Ilpu kaxoii TeMnepaType IpOBOJUTCA HU3KHUH OTITyCK?

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

3. Kakas cTpykTypa umeer HanboJjee BbICOKYIO YAApHYIO BI3KOCTb?

a) Mo; 6) Co; B) To

3amanue Ne 13

1. Yro Ha3biBaeTCsa OTKUTOM?

a) HarpeB BhIIIE TeMIepaTyp (ha30BbIX MPEBPAILICHUH U OXJIaX/I€HUE BMECTE C [1€4bl0; 0) HarpeB BhIILIE
Temneparyp (a3oBbIX MPEBPALICHUI U OXJIaXK/IEHUE B BOJIE; B) HATPEB BBIILE TEMIIEPATyp Pa3zoBbIX
IIPEBPALCHUN U OXJIaKICHUE Ha BO3/1yXe

2. Kakas ctpykTypa nmeet HanOoJiee BEICOKYIO TBEPIOCTh?

a) To; 6) Co; B) Mo

3. [Ipu xaxoii TeMmepaType IpOBOIUTCS CPETHUHN OTITYCK?

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

3ananue Ne 14

1. Yro Ha3bIBaeTCs 3aKaIKON?

a) HarpeB ctanu 0 Acl u OpicTpoe oxJakaeHue; 0) HarpeB CTalM BbIIIE TeMIepaTyp (Ha30BbIX
NpeBpaleHUI U MEJUIEHHOE OXJIAXK/IEHHE; B) HAIPEB CTAJIM BBILIE TeMIepaTyp (a3oBbIX NPEeBpaIleHUi u
OBICTPOE OXJTAKIICHUE

2. Kakyro CTpyKTYpy UMEET CTallb IOCIIe YITydIIeHUs?

a) Co; 6) Mo; B) To

3. IIpu xaxoii TeMmnepaType IpOBOJUTCS BHICOKHM OTIYCK?

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

Tema: «IIpokaimuBaemoctsb cramm» (ITK- 12)

3aganue Ne 1



1. Kakoe BivsiHHE Ha TPOKAJIMBAEMOCTh OKa3bIBAIOT JIETUPYIOIIUE 3JIEMEHTHI,
pacTBOPEHHBIE B ayCTEHUTE?

a) YBEIMUYMBAIOT IPOKAIUBAEMOCTD; 0) YMEHbBIIAIOT IPOKATUBAEMOCTD; B) HE BIHSIOT
2. Kakas 3aBUCHMOCTb MEXy VKp 3aKaJIKU U MIPOKATUBAEMOCTHIO?

a) 3aBUCHUMOCTH HET; 0) MPpsSMOIPONOPIIMOHAIbHAS; B) 0OpaTHOIPOIIOPIIMOHAIbHAS
3. Kputndeckuii iuameTp 3aroTOBKY OMPEEIISIOT:

a) Mo HoMorpamMme; 0) 10 KPUBOH MPOKAITMBAEMOCTH; B) SKCIIEPHUMEHTAIBHO

3aganue Ne 2

1. Kaxkas craip umeet 6osee riy0okyro npokanuBaeMocTs: 40X umu 40XHM?
a) 40XHM; 6) 40X; B) 0aMuHAKOBYIO

2. Kakas mnaBka cranu 38X numeeT 6oliee rry0OKyro MPOKATMBaeMOCTh?

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

3. B xoopauHaTax «TBEpIOCTh-PACCTOSHUE OT TOPIIA» CTPOST KPUBHIE:

a) 3aKaJIMBaeMOCTH; 0) MPOKAJIMBAEMOCTH ; B) OXJIAXKICHUS

3amanne Ne 3

1. CriocoGHOCTH CTalIM MOTY4YaTh BHICOKYIO TBEPAOCTH MPHU 3aKAJIKE HAa3bIBACTCS:

a) MPOKAJIMBaeMOCTbhIO: 0) 3aKaTMBaEMOCTbIO; B) IOBEPXHOCTHOM 3aKaIKOi

2. Kaxkas crayb Oymet uMeTh 0osiee BRICOKYIO yaapHyio BsizkocTh (KCU) mocine ynydrieHus:
ctainb I, umeromas o BceMy ceueHuto cTpyktypy Cotn unu crans I, umeromas Ha
nosepxHoctu uzaenusa Cotn , a B cepaueBune — C3?

a) ctaib |; 6) crans Il; B) ctans | u ctans |l 6yayT uMeTh 0IMHAKOBYIO YIAPHYIO BS3KOCTh
3. Kputndeckuii quaMeTp OnpeaesstoT METOIOM:

a) MOBEPXHOCTHOM 3aKaJIKH; 0) TOPIICBOM 3aKaJIKH; B) 00BEMHOM 3aKaJIKK

3amanne Ne 4

1. 3akanuBaeMOCTb CTaIM 3aBUCHT:

a) OT COZIEP)KaHUs JIETUPYIOIIMUX 3JIEMEHTOB B CTAIM; 0) OT CKOPOCTH OXJIAXIEHUS CTAJIU TPH 3aKAJIKE;
B) OT COJIEp>KaHus yriepoja B CTallu

2. IHOpO/IHBIE BKITFOUEHUS TOHMWKAIOT MPOKATNBAEMOCTbD, T.K.:

a) YCKOPAIOT IIPEeBpaleHIE ayCTEHUTa B MAPTEHCUT; 0) TOPMO3ST IIPEBPALIICHIE ayCTEHUTA B
MapTEHCHUT; B) CIIy>KaT JOMOJHUTEIbHBIMH IEHTPAMU IEPIUTHOTO MPEBPALLCHUS AyCTEHUTA

3. Uewm ompenensieTcsi TBEPAOCTh OTYMapTEHCUTHOM 30HBI?

a) KOJTMYECTBOM MAPTEHCUTA 3aKaJIKH; 0) KOJIMYECTBOM YIJIEpO/ia B CTaJlU; B) CO/IEpIKaHUEM
JIETUPYIOLIUX 3JIEMEHTOB B CTaJIN

3aganue Ne 5

1. Yro Ha3bIBaeTCs MPOKAIMBAEMOCTHIO?

a) CIIOCOOHOCTD CTaJIM 00Pa30BBIBATH MPH 3aKAJKE CTPYKTYPY MEPIUTHOTO THIIA HA OIMPEIEICHHYIO
ri1yOuHy; 6) CmOCOOHOCTH CTalll 00PA30BBIBATH ITPH 3aKAJIKE B CEP/LIEBUHE AYCTEHUT; B) CIIOCOOHOCTD
cTayii 00pa30BBIBATH MPH 3aKAJIKE MAPTEHCUTHYIO CTPYKTYPY Ha ONpeAeIeHHYIO MIYOHHY

2. B 109BTEKTOUHBIX CTAJSX C YBEITMUEHUEM COJIEPKAHUS YIIIEepo/ia MIPOKATUBAEMOCTb:

a) TMOBBIIIAETCS; 0) MOHMKACTCS; B) HE U3MEHSACTCS

3. B kakux KoopauHaTax mocTpoeHa HoMorpamma JUist OnpeeNeHust KpUTHUECKOro JuaMeTpa’?

a) TeMIeparypa — BpeMms; 0) KpUTHUECKUN JUaMeTp — PacCTOSHHUE OT TOPLA; B) TBEPAOCTh —
paccTosiHuE OT TopILa

3ananue Ne 6

1. Mexay npokanuBaeMOCThIO U KPUTUYECKOW CKOPOCTHIO 3aKaIKU HaOII01aeTCs:

a) IPSIMO MPOIIOPIIUOHANBHAS 3aBUCUMOCTD; 0) 00paTHO MPOMOPLHUOHATIbHAS 3aBUCUMOCTb; B)
KBaJpaTU4Has 3aBUCUMOCTb



2. Kakoe BiIysiHME Ha IPOKAJIMBAEMOCTb OKa3bIBalOT HEMETAIIIMUECKUE BKIIIOUCHUS?

a) YMEHBIIAIOT MPOKAIIMBAEMOCTb; 0) YBETMUNBAIOT MPOKAIMBAEMOCTb; B) HE BIUSIOT

3. Uto sBiIsIeTCss KpUTEPUEM NTPOKATIMBAEMOCTH?

a) MOBEPXHOCTHAS TBEPAOCTH CTAJIM TOCIIE 3aKaJIKH; 0) KPUTHYECKUI UaMETp; B) TBEPJOCTh
CEepALIEBUHBI CTAJIU TOCIIE 3aKAJIKU

3aganue Ne 7

1. Kakast 3aBHCUMOCTh MEXK/y YCTOMYHNBOCTBIO ayCTEHUTA U IPOKATUBAEMOCTHIO?

a) o0paTHO MPOMOPIIMOHANIbHAS; 0) TIPSMO MPOMOPIIMOHATIBHAS; B) 3aBUCUMOCTH HET

2. [ToueMy IpOKaTMBaEMOCTh B HACJICICTBEHHO KPYITHO3EPHUCTOW CTAJIM BHIIIE UM B
MEJIKO3EPHUCTOM?

a) MOTOMY YTO MEHBIIIE IICHTPOB MEPJIIUTHOTO MPEBPALICHUS aYCTCHUTA; 0) TOTOMY UTO OOJIBIIIE
LEHTPOB NEPIUTHOTO IPEBPAIICHUS aYyCTEHUTA; B) B KPYITHO3EPHUCTOM CTalM YCKOPSAETCS
MapTEHCUTHOE TIPEBPAIICHIE

3. Kakas cranb umeet 6oJiee BRICOKYIO 3aKaTuBaeMOCTh: cTaib 20 umu Y 8?

a) craib 20; 6) Y8; B) 0OAMHAKOBYIO

3ananne Ne 8

1. Crioco6HOCTH cTanu 00pa30BHIBATH MPH 3aKATKE MAPTEHCUTHYIO CTPYKTYPY Ha OIMpeIeICHHYIO
[JIyOMHY 110 CEUYEHUIO Ha3bIBAIOT:

a) 3aKaJIMBa€MOCTHIO; 0) MPOKATMBAEMOCTHIO; B) TOBEPXHOCTHOM 3aKaIKOM

2. Kakoe BiIHsHUE Ha MPOKAJTMBAEMOCTh OKAa3bIBAET BEJIMUMHA HACIIEACTBEHHOTO 3€pHA CTAIN?

a) 4eM Mellb4e 3€pPHO, TeM OOJIbIIIE MTPOKATMBAEMOCTD; 0) UeM KpYITHEe 3€pHO, TeM OOJIbIIe
IPOKAIMBAEMOCTh; B) HACJIEJICTBEHHOE 3€PHO HE BIIMSET HA IPOKAINBAEMOCTb

3. Kakas cranp Y8 win Y10 npu ontuManbHoe TeMIiepatype uMeeT 6osiee riyooKyro
IPOKAJIMBAEMOCTh?

a) ¥8; 6) Y10; B) 01MHAKOBYIO

3amanue Ne 9

1. Yro Ha3bIBaeTCs MOTyMapTEHCUTHOM 30HON?

a) 30Ha ¢ 50% M3 u ¢ 50% C3; 6) 30Ha ¢ 50% M3 u 50% T3; B) 30Ha ¢ 50% D u 50% I1
2. Kakoe BIUsTHHE OKa3bIBAIOT HA MPOKATMBAEMOCTh OKCHIBI M HHTEPMETAIUINIBI?

a) YBEJIMUYMBAIOT IPOKAJIMBAEMOCTh;0) YMEHBIIIAIOT IPOKATMBAEMOCTb;B) HE BIHSIOT

3. Kakas crans nmeet 6oJree riry0oKyro TPOKaTiBaeMOCTh?

a) 40; 6) 40X; B) 40XI'P

3amanue Ne 10

1. Yo Ha3bIBaeTCSI KPUTUYECKUM AUAMETPOM?

a) MaKCUMaJbHBIN JUAMETpP 3arOTOBKH, KOTOPBIM MPOKATUBACTCS JI0 MOJIyMapTETCUTHON CTPYKTYPHI B
cepAneBuHe; 0) MUHUMAIBHBIA JHaMETP 3arOTOBKH, KOTOPBIM MPOKAIMBAETCS JI0 MOJTyMapTEHCUTHOM
CTPYKTYPHI B CEpALICBUHE

2. JlerupoBaHHasi CTaJlb UMEET BHICOKYIO TIPOKAIMBAEMOCTh, €CJIN JISTHPYIOIITHE HIIEMEHTHI

a) pacTBOPEHBI B AYCTEHHUTE; 0) HAXOIATCS B COSTUHEHUSAX KapOUI0B M HHTEPMETAJUIH/IOB; B)
pPacTBOpPEHBI B aYyCTEHUTE, a TAK)KE HAXOATCS B COSAMHEHHIX KapOUI0B U HHTEPMETAILTH/IOB

3. Kakas mnaBka cranu 25XI'T umeer 6oee rmy00KyI0 MpOKaTHBaeMOCTh?

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

3amganme Ne 11

1. Ot yero 3aBUCHUT TBEPIOCTH MMOJTYMAPTEHCUTHON 30HBI?

a) OT CoZIep KaHus YIiepo/ia B CTaiy; 0) OT CoJepKaHUs JIETHPYIOLINX JIEMEHTOB B CTAJIH; B) OT
KOJIMYECTBO MAPTEHCHUTA



2. [IpokamBaeMOCTh HACIIEACTBEHHO KPYITHO3EPHHUCTOW CTAJH BBIIIE YeM MEJIKO3EPHUCTOU, IIOTOMY
970!

a) B KPYITHO3EPHHUCTOM CTAlIM YCKOPSAETCS MApPTEHCUTHOE MpeBpalieHue; 0) 00Jblie IEHTPOB
MEPIUTHOTO IPEBPAIICHUS ayCTEHUTA; B) MEHBIIIC IICHTPOB IMEPIIMUTHOTO MPEBPAILICHUS AYCTCHUTA

3. Kakast cranmu umeet 6osee riy0oKkyro nmpokaauBaeMocTh: ctaib | ¢ Vkpl = 100°/cex wmm crans |l ¢
Vkpll = 200°/cex?

a) oauHaKoBYIo; 0) crans I; B) cramns ||

3aganue Ne 12

1. Yro Ha3bIBaeTCS 3aKaIMBAEMOCTBIO?

a) CIIOCOOHOCTD CTaIM 00Pa30BBIBATh MAPTCHCUTHYIO CTPYKTYPY Ha OIIPEICIICHHYIO TIIyOHHY; 0)
CHOCOOHOCTH CTAJIM MOJYYaTh BEICOKYIO TBEPJIOCTh IPHU 3aKAJKE; B) CIIOCOOHOCTh CTAIN
00pa30BBIBATH MEPIUTHYIO CTPYKTYPY MPHU 3aKaJIKe

2. Kakas nnaBka cranu 45 nMeet 6osiee riry0oKyIo MPOKaIMBaeMOCTh?

a) ¢ 3epaHoM Ne 3; 6) ¢ 3epHom Ne 6; B) ¢ 3epHoM Ne 8

3. [IpokannBaeMoOCTh TI0OIBTEKTOMTHON CTAIH IO CPABHEHHIO C 3a9BTEKTOUTHOM

a) OounbIre; 0) MEHBIIIE; B) OJIMHAKOBA

3amanne Ne 13

1. TBepaocTh MOTYMapTEHCUTHOM CTPYKTYphI 3aBUCUT OT:

a) CoZiep KaHus YIiaepo/ia B CTaliu;0) coiepKaHusl JIETUPYIOIUX YIEMEHTOB B CTAJIM;B) KOJIUYECTBA
MapTEHCUTA 3aKaJIKU

2. Kakas cranb umeet 0osee riiy0oKyro MpokanuBaeMocTh: ctaib S50 mwin S0XDA?

a) craib 50; 6) S0XDA; B) 0IMHAKOBYIO

3. Kakoe BiMsiHHE Ha IPOKAIMBAEMOCTb OKa3bIBAIOT BKIFOUAHUS KapOu0B?

a) YMEHBIIIAIOT MPOKAJTMBAEMOCTh;0) YBEIIMUMNBAIOT MPOKAJIIMBAEMOCTD; B) HE BIHUSIOT

3aganue Ne 14

1. Mexy ycTOMYMBOCTBIO ayCTEHUTA U MTPOKATMBAEMOCTBIO CYIIECTBYET:

a) IPSIMONPONOPLIUOHATIbHAS 3aBUCUMOCTB; 0) 00paTHOMPONOPIMOHAIbHAS 3aBUCMOCTD; B)
KBaJlpaTHU4YHas 3aBUCHUMOCTb

2. IHOpO/IHbIE BKJITFOUEHUS, HEPACTBOPEHHBIC B AyCTEHHUTE

a) yBEJTMYMBAIOT MPOKAMBAEMOCTb; 0) YMEHBIIAIOT MPOKAIMBAEMOCTb; B) HE BIUAIOT HA
IPOKAJIMBAEMOCTh

3. B kakux KoOpAMHaTax CTPOST KPUBBIE IPOKATMBAEMOCTH ?

a) TBEP/IOCTh — PACCTOSIHUE OT TOpIa; 0) TeMneparypa — BpeMs; B) TeMIiepaTypa — KpUTUUYECKUI
JUaMETP

3amanue Ne 15

1. B koopauHATaX «IMaMETp 3arOTOBKH — PACCTOSTHHUE OT TOPIIa» CTPOST:

a) IMarpamMmy MpoKaIuBaeMOCTH; 6) HOMOTpaMMYy; B) KPHBYIO OXJIAXKICHUS

2. Kakas mnaBka cramu 18XI'T umeet 6oiree riryOOKyO MPOKAITHBAEMOCTh?

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

3. [Ipu onpeeieHnH MPOKATMBAEMOCTH 3a TIIyOMHY 3aKaJICHHOW 30HBI IPHHUMAIOT 30HY CO
CTPYKTYpPOU:

a) 50% M3 u 50% IT; 6)50% M3 u 50% Cs3; B) 50% M3 u 50% T3

3amaunue Ne 16

1. IlpokanuBaeMOCTh 3a9BTEKTOMIHOMN CTaIH MO CPABHEHHIO C IBTEKTOMTHOM

a) OosbIre; 0) MEHBIIE; B) HE U3MEHSIETCS

2. Yto Ha3bIBaETCS KPUTHUECKUM JHAMETPOM?

a) MaKCHMaJIbHBIN JHaMEeTp 3arOTOBKH, KOTOPBIN MPOKAIMBACTCS 10 TOTYMAPTEHCUTHOM CTPYKTYPHI B



cepaueBrHe; 0) MUHUMaJIbHBINA IUaMEeTp 3ar0TOBKU, KOTOPBIN MPOKAIUBAETCS 10 MOITYyMapTEHCUTHOM
CTPYKTYPHBI B CEp/ILIEBUHE;

3. 3akaMBaeMoCTh cTalid Y 8 110 CpaBHEHHIO CO cTajbio 30

a) 6osbie; 0) MEHbIIIE; B) HE U3MEHSETCS

3ananue Ne 17

1. Kputnueckuit nuaMeTp 3aroTOBKH HaXOST:

a) 9KCIIEPUMEHTAIIbHO; 0) 10 HOMOTPaMME€; B) 110 KPUBOH IPOKAIMBAEMOCTHU

2. Kakas cranp umeet 6osiee Ti1yOooKyro nmpokainuBaemMocTb: ctaib 30 min 30XT'CA

a) onuHakoByio; 0) cranb 30; B) 30XT'CA

3. KapOupl v OKCHIbI TOHMKAIOT MPOKATUBAEMOCTb, T.K.:

a) TOPMO3SAT MPEBPAIICHUE aYyCTEHUTa B MAPTEHCUT; 0) CITy>KaT JOMOJHUTEIHHBIMHI LIEHTPAMH
NEPIUTHOTO IPEBPAIICHUS AyCTEHUTA; B) YCKOPSIOT MIPEBpALICHIE ayCTEHUTa B MAPTEHCUT

3aganue Ne 18

1. Kakas cranb uMmeer 00s1ee BHICOKYIO 3aKaIuBaeMoCThb: cTanb 20 nimu Y 8?

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

2. YUTo Ha3bIBACTCS MPOKATMBACMOCTHIO?

a) crocOOHOCTh CTaJI 00Pa30BBIBATH MPH 3aKAJIKE AyCTEHUT Ha OMPEeNICHHYIO TTyOrHY; 0)
CHOCOOHOCTH CTaM 00Pa30BBIBATH MPU 3aKAJIKE MAPTEHCHUT Ha OMPEICIICHHYIO TIyOHHY; B)
CIIOCOOHOCTH CTaJIl 00Pa30BBIBATh MPH 3aKAJIKE CTPYKTYPY MEPIUTHOTO THIIA HA OIPEICICHHYIO
[I1yOUHYy

3. C yBenuueHueM pazMepa 3epHa ayCTeHUTA MPOKAIMBAEMOCTb

a) YMEHBIIIAeTCsl; 0) YBEIMYMUBACTCS; B) HE U3MCHSICTCS

3ananne Ne 19

1. JlernpoBaHHas cTajab UMEET BHICOKYIO IPOKATUBAEMOCTD, €CJIU JIETUPYIOLIUE SJIEMEHTHI:

a) paCTBOPEHBI B @yCTCHUTE U HAXOJIATCS B COSAMHEHUSAX KapOHUI0B M1 MHTEPMETAUIUIOB; 0) HAXOSITCS
B COE/IMHEHMX KapOua0B U HHTEPMETAJUINIIOB; B) pACTBOPEHBI B ayCTECHUTE

2. Kaxkas cranp umeet 6osee riayOookyro npokanuBaemMocTb: ctaib | ¢ Vkpl = 100°/cex nnu ctans Il ¢
Vkpll= 10°/cex

a) ctausb |; 0) crans |l; B) onnHakoByro

3. KakuM MeTo/10M OIpeessatoT KpUTHIECKUI 1uameTp?

a) 00bEMHOM 3aKaliKK; 0) TOPIEBON 3aKAIKHU; B) TOBEPXHOCTHOM 3aKaJIKH

Tema: «Uyrynsi» (ITK- 12)

3ananue Ne 1

1. Kakue uyryHsl Ha3bIBalOT O€IbIMU?

a) B KoTopsix Cobr. = Ces3. + CcB00.; 6) B koTopbix Cobmi. = Ces3.;B) B KoTopsix Cobir. = CcBoO.
2. Kakyro KpUCTAITMYECKYIO PEIIeTKY HMeeT Trpadut?

a) KyOn4eckyro 0ObeMHOLIEHTPUPOBAHHYIO; 0) KyOMUECKYI0 I'paHEelleHTPUPOBAHHYIO; B)
reKCaroHaJIbHYIO

3. Kakyro cTpykTypy MeTalIn4ecKkoil OCHOBBI UMEET Cephlii UyTyH, €CITH

Ccasas. = 0,8 %?

a) peppHuTHYIO; 0) NEPIUTHYIO; B) PeppUTO-TIEPIAUTHYIO

3anmanue Ne 2

1. Yro mpencrasusieT co0oit nenedyput?

a) xuMmudeckoe coenuHenne Fe u C; 6) mexanuueckyro cmech A 1 Ll; B) mexanudeckyto cmech @ u 1]
2. Kakast popma rpadura xapakTepHa sl CEpbIX YyTYHOB?



a) XJIOTbEBUIHAS; 0) IMJTACTUHYATAS; B) IIIAPOBUTHAS
3. Kak noxyvarot KoBkuii 4yryn?
a) OT)KUTOM CEpOro 4yryHa; 0) OTKUToM OeJIoro 4yryna?; B) MOAUGUIIMPOBAHUEM

3aganue Ne 3

1. B 4éM CymIHOCTb ABTEKTHYECKOTO NPEeBpAILCHUS?

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

2. Kakuie 4yryHbl Ha3bIBalOT IpaUTU3UPOBAHHBIMU?

a) B koTopeix Cobr. = Ces3.; 6) B kotopbix Cobmr. = Ceasiz. + CcBo0.;B) B kKoTophix Ccesiz. = CcBoO.
3. Kakyto cTpykTypy UMeeT moJIOBUHYATHIN YyTyH?

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

3aganue Ne 4

1. Kakue ¢pu3nko-MexaHn4ecKue CBOHCTBA UMEET Jeae0ypuT?

a) HB = 1000 MI1a; & = 10%; 6) HB = 4000 MIIa; 6 = 0%; B) HB = 4000 MIla; 6 = 10%
2. YUemM 3aBepImaeTcs IepBUYHAS KPUCTAIUTH3AIIMS OSJIBIX YyTYHOB?

a) IBTEKTHYECKUM TIpeBpalleHreM; 0) 3BTEKTOMIHBIM IPEBPAIICHUEM; B) BbiesieHueM L]
3. CKOJIBKO CBSI3aHHOTO YIJIEPO/Ia B CEPOM UYTYHE CO CTPYKTYpoit @ + I'p?

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

3ananue Ne 5

1. Kakyto CTpyKTypy UMEeT JIeAeOypHUT MPEeBPaICHHbIN?

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

2. Kakue cBoiicTBa uyryHOB onpeaesstoTcs GopMoit rpaUTOBBIX BKIIOYESHUI?

a) oB, 0; 0) HB, §; B) HB, KCU

3. IIpu kakoii TeMnepaType IpOBOJAT OTHKHUT JUIs MOTyYEHHsI HEPIUTHOTO KOBKOTO YyryHa?
a) 750°C; 6) 850°C; B) 950°C

3ananue Ne 6

1. Kakoit (a3oBbIit cocTaB UMEET JieIe0ypUT MPEeBpaIICHHBIN?
a)O+I6)A+IB)A+D

2. Kaxkas ¢opma rpadura xapakrepHa JUist KOBKUX YyTYHOB?
a) mapoBuAHas; 0) MIaCTUHYATAS; B) XJIOMbEBHUIHAS

3. CKOJIbKO CBSI3aHHOTO YTJIEPO/Ia B TOJIOBUHYATHIX YyT'yHAX ?
a) Cess3. = 0,8%;0) Cess. < 0,8%;B) Cessz. > 0,8%

Saganue Ne 7

1. 13 xakoii ¢a3bl BbAENIAETCS [IEMEHTUT EPBUYUHBIN?

a) U3 ayCTeHuTa; 0) u3 eppuTa; B) U3 )KUIKOTO PacTBOpa

2. Kak ycTpaHsIOT HeXeIaTeIbHbIH 0TOen?

a) packucieHueMm; 0) rpadUTH3UPYIOLUIUM OTXKUTOM; B) YCTPAHUTH HENb3s
3. Uto o6o3HavaroT mudpsl B Mapke KoBkoro uyryna K4-37-127

a)3,7% C, 1,2 % Si; 6) oB =370 MIlIa, 6 = 12 %; B) HB 370,06 =12 %

3amaunne Ne 8

1. Kakue ¢a3pl HAXOATCS B pABHOBECHH TTPH IBTEKTUYECKOM TIPEeBpaIieHun?
a) x.p. 1 A; 0) x.p., Aull;B) D, A ull

2. Kakas popma rpaduta xapakrepHa JUisi BRICOKOITPOYHBIX YyTYHOB?

a) XJIObEBUTHAS; 0) MIIaCTUHYATAs; B) IIIAPOBHIHAS



3. Kakyto cTpyKkTypy UMeeT KOBKUW YYT'yH, €CITH OTXKHUT MPOU3BOISAT B OJIHY CTATUIO?
a)[I+Ip;6)I1+D+Ip;B)D+1Ip

3ananue Ne 9

1. Kakoii ¢azoBblii cocTaB uMmeeT Oenblii uyryH npu t = 400°C?

A)A+®;6) D +1;8) A+ L

2. Kakyto CTpyKTypy METaUTM4€CKOW OCHOBBI UMEET BRICOKOTIPOUYHBIN uyryH, eciii Cepsz. = 0,5%7?

a) ¢heppuTHYIO; 0) MEPIUTHYIO; B) (PeppUTO-TIEPIUTHYIO

3. UTo crmocoOCTBYET MOTYYCHUIO TPaQHUTU3NPOBAHHOTO YyTryHa?

a) noBbIieHHOE coepkanue C, Si ;0) moBsiieHHOE cofepxanne Mn; B) monmkeHnHoe coaepxanue C,
Si

3ananue Ne 10

1. CkoJIbKO yriIepoia COAEPIKUT IBTEKTHUCCKHUI Oeblid uyryH?

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

2. Ctpykrypa ceporo uyryra @ + I1 + I'p. CKoIbKO CBSI3aHHOTO YTJIepo/ia B METAJUNINIECKOH OCHOBE?
a) <0,03%; 6) 0,03...0,8% ; B) 0,8%

3. Kakyro cTpykTypy UMeeT KOBKUIA YyT'YH, €CITU OTKUT MPOU3BOIST B JABE CTAAUU?

a) I1+Tp; 6)  + I'p; B) 1+ J1 +Ip

Samanne Ne 11

1. 13 xakoii ¢assl Beiaensercs {117

a)u3 A; 06) u3 k.p.; B) uz @

2. Ilpu KakOM YCIIOBHH IPOMCXOIUT 00pa3oBaHue Tpadura B UyryHax?

a) MpY MEUICHHOM OXJIAXACHUU; 0) TP OBICTPOM OXJIaXKJICHHUH, B) IIPU OBICTPOM HarpeBe
3. Uto 03HaYar0T HUQPHI, BXOASAIINE B MAPKY CEPBIX YYTYHOB?

a) cofiepKaHue yriaeposia; 0) TBEpJOCTh; B) MpeJiel IPOUYHOCTH

3amanue Ne 12

1. Yem 3aBepiiaercsi BTOpUYHAst KPUCTAIUIN3AIUS O€JIBIX UyTYHOB?

a) HBTEKTOM/IHBIM IIpeBpallleHueM; 0) 3BTEKTHUECKUM IIpeBpalieHneM; B) BoiaenenueM L1
2. CKOJIBKO CBSI3aHHOTO YIJIEpOa B CEPOM UyT'yHe co cTpykTypoi I1 + I'p?

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

3. Kak noxydarot KoBkuil 4yryn?

a) MoaupuMpoBaHreM; 0) OTKUTOM O€JI0ro UyryHa; B) OT’)KUT'OM CEPOTo YyryHa

3amanue No 13

1. Kakyro cTpyKTYypy UMeeT Oenblif 103BTeKTUYecKuid uyryH npu t = 20°C?

a) [T + IIII; 6) IT + LI + JI*; B) JI* + LI

2. CKOJIBKO CBSI3aHHOTO YIJIEPO/a B IOJOBUHYATHIX UyTYHAX?

a) Ccess. = 0,8%; 6) Ces3. < 0,8%; B) Cersz. > 0,8%

3. Uto o3HavaoT nudpsl, BXOJAIINE B MAPKY KOBKOTO UyyryHa?

a) cojiep)KaHue yriepoa U KpeMHUsT; 0) TBEpAOCTh U OTHOCUTEIHLHOE YIJIMHEHUE; B) TIPECIT
IPOYHOCTU M OTHOCUTEIBHOE YAJTUHEHNE

3aganue Ne 14

1. Kakyro cTpyKTYypy UMeeT Oemnblii 3a3BTeKTUYecKHid uyryH npu t = 20°C?

a) [T + III1; 6) IT + LI + JI*; B) L1 + JI*

2. Ilpu KaKkuX yCIOBUSX 00pa3zyeTcs MOJIOBUHYATHINA UyryH?

a) Mpu U30BITKE TPaUTU3ATOPOB M YCKOPEHHOM OXJIAKIECHUH; 0) TPH HEIOCTaTKE TpadUTH3aTOPOB U



YCKOPEHHOM OXJIaKJIECHUH; B) IPU HEIOCTATKe IrpaUTU3aTOPOB U 3aMEJIEHHOM OXJIaXKIEHUU

3. Kakyro popmy umeer rpadut B BHICOKOIPOYHOM UyTryHe?
a) IJIACTUHYATYIO; 0) MIapOBHUIHYIO; B) XJIOMBEBUIAHYIO

3aganue Ne 15
1. CkobKo yriieposia coaepkar 4yryHbl?

a) ot 2,14 no 6,67%; 6) ot 4,3 no 6,67%; B) ot 2,14 10 4,3%
2. Kakoii (ha3oBbrii coctaB umeet Oemnbiii ayryH npu t = 800°C?

a)P+I6)A+IB)A+D

3. B cepom uyryne conepxurcs 0,5% CcBsz. Kakyro oH UMeeT CTPYKTYPY METaITNYECKON OCHOBBI?

a) I1 + 1UL; 6) IT + @; B) 11

3aganue Ne 16

1. Kak u3meHseTcs coJiepKaHue yriiepoja B KHUIKOH (pas3e npu nepBUUHON KPUCTAILTH3AINN

JOOBTCKTHYCCKOI'O 0ejoro II}’l"}/Ha?

a) YMEHbINIAeTCs; 0) yBEJIMUYUBACTCS; B) HE U3MEHACTCS
2. Kakas popma rpaduta cnocoOCTBYET MOTYyUYEHUIO BBICOKOM MPOYHOCTH UyryHa?
a) IIacTUHYaTast; 0) XJIOMbEBUIHAS, B) IAPOBHIHAS

3. Kakyto cTpykTypy UMeeT 0TOe/IeHHbIN YyTryH?
a) paBHOMEPHYIO 10 CEYEHUIO OTIMBKH; 0) Ha IIOBEPXHOCTH — CTPYKTYpY O€JI0ro uyryHa, B
CepALIEBUHE — CTPYKTYPY CEpPOro YyryHa; B) Ha NOBEPXHOCTU — CTPYKTYPY CEpOro 4yryHa, B

CepILEBUHE — CTPYKTYpPY O€JI0oro yyryna

3amaume Ne 17

1. Ilpu xakoii Temnepatype obpazyercs ieaedypur?

a) 727°C; 6) 911°C; B) 1147°C

2. Kakyro cTpyKTypy UMeeT Oeliblii J03BTeKTHYeCKHi uyryH npu 750°C?

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

3. Kakue xummuueckue 31eMeHThl ClIocOOCTBYIOT 00pa3oBaHuto rpadura?

a) S; 6) Mn; B) C, Si

IlepeyeHnb J1a60paTOpHBLIX padoT

Ne Komn-Bo
HaumenoBanue OcHnarienue

n/n 4acoB
[THeBMaTHyeckuii MM OBATLHO-

1 Makpoananu3 craneit (ITK-2) MOJMPOBaNbHBIN cTaHok P-20FS-1-R5 2
Muxkpockon MUM-7 (9 mir.)

o Mukpockon

2 | Muxpoanams craneii (TTK-2) ZASILACZMIKPOSKOPOWYtypTVO | 2
6/20 — 6 mir.

3 YTrIIepoucTeie cTamu Teepnomep Poksemra TP 5006 (1 mit.) 4

(TIK-2) Muxkpotsepaomep [IMT-3M (2 mT.)
i Teepmomep Poksema TP 5006 (1 mit.)

4 Hyryns (TIK-2) Muxkpotsepaomep [IMT-3M (2 mT.) 2
Onexrponeds (Habeprepm 1280°) — 1
TIIT.

) Onexrponeds (Cron 1100°) — 2 .

5 | 3axama uornyck (IK-2) Dnexrponeus (ITK-PK-10/12 1280°) — 4
L.
Tsepnomep Poksemna TP 5006 — 1 mt.

6 [MpokanuBaemocts cranei (ITK-2) YcraHoBKa I TOPLEBOM 3aKaIKU 2




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

7. YueOHO-MeTOAUYecKOe U HHPOPMAIMOHHOE 00ecnevyeHHe TUCIHIINHBI.

a) OcHosHas aumepamypa.
MarepuanoBenenue. Y4eOHUK JUTsl CTyA. BbIcII. yue0. 3aBenenuii / I'. M. Bonkos, B. M. 3yeB —
M. : m3garennsctBo Axagemuss, 2011, 400 c.

6) /lononnumenvuas tumepamypa:

1. MarepuanoBenenue. Y4eOHUK 11 By30B / moj penakiueid b. H. Apzamacosa, I'. I'. Myxuna /
Apszamacos b. H., Makaposa B. ., Myxun I'. I'. u np. — M. : nu3narenscrso MI'TY um. H. 3.
baymana, 2001, 648 c.

2. Teopus crmaBoB. Meronuueckue ykasanus / noj penakuueii I'. M. Boakosa — MI'TY
«MAMM», 2005.

3. Tepmuueckast o0padboTka craneit. Metoaudeckue ykazanus / mox pepakuueii I'. M. BosikoBa —
MI'TY «MAMI», 2008.

4. MamHOCTpOHUTEIbHBIE MaTepHalibl. MeTtonndeckue ykasanus / moj penakuueii I'. M.
Bonkopa — MI'TY «MAMMN», 2003.

5. Bei0bop criaBoB. Metoaudeckoe mocoodue / moxa peaakiueii I'. M. Bonkosa— M.: MI'TY
«MAMMN», 2009.

6. Obwemuuvle nanomamepuansl. Yuebnoe nocooue | I'. M. Boaxos — M.: KHOPYC, 2011, 168 c.

B) IPOrpaMMHOe o0ecrieyeHre ¥ HHTePHeT-pPecypehbl:

HuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOJAWYECKUE MaTepuaibl B JIIGKTPOHHOM BHJIC,
npeJcTaBieHHbIe Ha caiiTe MockoBckoro [lonurexa B paznene «bubnnorexa. NeKTPOHHBIE PECYPCHI»
http://lib.mami.ru/lib/content/elektronnyy-katalog

[Tone3nsle yueOHO-MeTOAMUECKHE U HHPOPMAIIMOHHBIE MaTEePHUAIIbI TPEICTABICHBl Ha caiiTax:

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

http://materiall.ru/

http://supermetalloved.narod.ru/I2.pdf

http://metall-2006.narod.ru/metall_slaid lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_- materialovedenie.zip



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. MaTepuajibHO-TeXHUYECKOe ofecnedeHne THCHUTITHHBI.

Howmep ObopynoBanue
ayJUTOPHU

1313 Teepnomep Poxsemia TP 5006 (1mt.)
IIpoekTop + skxpan
Muxkpockorr MUM-7 (9 mr.)

1304 Muxpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mt.
Teepaomep Poksemia TP 5006 (1 mr.)
Muxkpotsepaomep [IMT-3M (2 wT.)

Jlyna bpunemnsa — 6 mr.
Mukpockorn AJIbTAMMU (4 1ur.)

1308 Muxkpotsepaomep [IMT-3M (1 wr.)
IIpecc st 3ampeccoBKH 00pas31oB

1309 NEXSYS ImageExpert™ Sample 2 [Iporpamma st Ka4eCTBEHHOTO aHAIN3a
M300paKEHHUI CTPYKTYP METO/IOM CPAaBHEHHUS C ATAJOHHBIMH IIKATaMH
Muxkpockon Axiovert 40MAT — 1 m.

1316 Muxkpockon AJIbBTAMMU (1 mr.)
Mukpockornt MUM-7 (1 mit.)
Teepaomep Cynep- Poksemn TKC-1M
[IpoexTtop

1307 Onekrporneds (Habeprepm 1280°) — 1 .

Onekrponeds (Cuon 1100°) — 2 mt.

Onexrporneys ([TK-PK-10/12 1280°) —lmT.

Teepaomep «bpunemtp» Th5004 — 2 mr.

Teepnomep Poxsemia TP 5006 — 1 wT.

[Teusr mydensaas [IM-10 — 2 mwr.

[TonmupoBaneHbIii cTaHok StruersTegraPol- 11 - 1 mir.

OtpesHoii ctanok StruersLaboton — 3 -1 mT.

YcTaHOBKa ISl TOPIIEBOW 3aKaJIKH

VYcranoBka ai1s anexkrporpasneHus Struers Lectro Pol -5. (1 mT.)
OtpesHoii ctaHok (1 mT.)

YcraHoBKa /171 3anpeccoBKy 00pa3noB (1 mT.)

Boast™merp — 4 wT.

dotoanekrpuueckuii kogopumerp KF-77

[THeBMaTHUecKuii ITH(POBANTBHO-TIONNPOBANIBHBINA cTaHOK P-20FS-1-R5

1318 HItanreHumpkyas — 15 mir.

ITpecc ms 3anpeccoBku 00pa3LoB
JIyna bpunenns — lwr.

Mukpomerp — 2 wir.

Teepromep TP 5006-M — 1mt.
Tsepnomep TP5006-02 — 1mit.
Muxkpotsepaomep [IMT-3M — 1 mir.
Teepaomep TK — 1.

Mukpockon Meram-PB1 m.

9. MeTtoanyeckue peKOMeHAANNH 1JIs1
CaMOCTOSITEIbHOM Pa0oTBHICTY/1CHTOB

CamocrosiTennbHass paboTa SBISETCS OJHUM W3 BHJOB Yy4ueOHBIX 3aHaTuid. llenb
CaMOCTOSITENILHOM pabOThl — MPAKTHYECKOE YCBOEHUE CTYJACHTAMH BOIPOCOB METPOJIOTHH,
CTaHJapTU3aLUU U CePTUPHUKAIINH, PACCMATPUBAEMBIX B MPOIIECCE N3YUCHHSI TUCITUTUINHBI.

AynutopHas caMoCTOosATelIbHas padoTa MO JUCHMIUIMHE BBIMNOJIHSAETCS Ha Y4eOHBIX
3aHATHUAX TOJI HETTOCPEICTBEHHBIM PYKOBOJICTBOM MPEMOJABATENS U MO €T0 3aJaHUI0.




BueaynutopHas camocTosTenbHas paboTa BBIIOJHAETCS CTYAEHTOM IO
3aJJaHUIONIPETIOaBATENIs, HO 0€3 ero HEeMmOCPEICTBEHHOTO y4acTHS

3aaum caMOCTOATEIbHOI PadOThI CTYIEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSTENBHON yueOHOI paboThI;

- OCBOCHHUE COJEP/KaHUS AUCLUIIIINHBL

- yri1yOJIeHHE COAEepPKAHUS M OCO3HAHNE OCHOBHBIX OHATUIN TUCLUILUIMHBI,

- HCIIOJIb30BaHUE MaTepuana, COOPAHHOIO M IOJYYEHHOIO B XOJ€ CaMOCTOSATENBHBIX
3aHATUH U1 3PPEKTUBHOM MOATOTOBKH K SK3aMEHY.

Buabl BHeayIMTOPHOI CAMOCTOSAITEILHOM PadoThI:

- CAMOCTOSITEIIbHOE U3yYEHUE OTACIBHBIX TEM TUCIUILINHBI,

- IOITOTOBKA K JIEKLIHOHHBIM 3aHSATHUSM;

- [IOITOTOBKA K JJAOOpaTOpHBIM paboTam;

- BBITIOJIHCHUEC JOMAIIHUX 33,Il21HI/II71 I10 3aKPCIUICHUIO TCM,

- BBITIOJTHCHUEC JOMAIIHUX SaI[aHI/If/'I 110 pCHICHUIO TUIIMYHBIX 3a1a4 U pra)KHCHHﬁ,

- cocTaBlieHue 1 0(OpMIICHHE JOKIA0B U pedepaToB MO OTAEIbHBIM TEMaM ITPOrPaMMBI;
- Hay4yHO-HCCIeI0BaTeNbCcKas paboTa CTYACHTOB;

- y4acTue B TEeMaTUYECKUX JUCKYCCUSIX, OTUMITNA/IAX.

st BBIMONMHEHWS JI0OOOTO BHJAa CaMOCTOSITENILHOW pabOThl  HEOOXOAUMO
MPOUTUCIEYIOLINE TaIlbI:

- OIIpeieNIeHUE LIEJIH CaMOCTOSATEIbHOM padoThI;

- KOHKpEeTH3alus I03HaBaTeNbHOM 3a/1a4u;

- CaMOOILIEHKa TOTOBHOCTH K CaMOCTOSITENbHOM paboTe;

- BBIOOp aJIeKBATHOTO crioco0a AeWCTBUS, BEAYIIETO K PELICHUIO 3a/]auu;

- IUIAaHUpOBaHME paboTHl (CaMOCTOSTEIbHOM WIM C TOMOLIbIO MpenojaBaress) Hal
3a/laHuEM;

- OCYIIECTBJICHHE B IPOLIECCE BBINOIHEHUS CaMOCTOATENbHON pabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOT'O U KOHEUHOT'0) PE3YJIbTaTOB paObOThl U KOPPEKTUPOBKA BBIIIOJIHEHUSI PA0OTHI;

- pepnexcus;

- Ipe3eHTaIus paboThI.

Bonpocsl, BBIHOCHMBIE HA CAMOCTOSITEIbHYIO PadoTy

KoHcTpykumoHHast poYHOCTh U MeTo bl e€ oneHkH (ITK- 2)

- Awmopodusie metamisl (ITK- 2)

- TepmorutactTudnbie 1 TepMopeakTuBHbie noauMeps (ITK- 2)

- Jlmarpamma coctosiaus sxene3o-rpadur (I1K- 2)

- JlerupoBanusbie uyrynsl. Texuudyeckue TpedoBanus s yyryno mo 'OCT (T1K- 2)

- OcrarouHble HAMPSHKEHMS, UX BIUSHUAE HA yCTATOCTHYIO podHOCTH(TTK- 12)

- TepmokuHeTHYecKHe TuarpaMmebl peBpamnienus aycrenura ([1K- 12)

- Crapenue cramu (ITK- 12)

- Cranm ¢ TNOHMKEHHOM M PENVIAMEHTUPOBAHHOM  MPOKAIMBAEMOCTBIO  JUIA
noBepxHOCcTHOW3akaku aycrenuTa (I1K- 2)

- Juddysuonnas wmeramumzanus. CrnocoObl MeTaIM3alMd M 00JacTH  NPUMEHEHUS
aycrenuta(I1K- 12)

- Wmrmutantaius nonos aycrenuta (I1K- 12)

- CnuiaBwl ¢ 3alaHHBIMU yIpyruMHu cBoiicTBamu aycrenuta (I1K- 2)

- CrutaBbl ¢ aHOMAJIBHBIM TEIUIOBBIM paciiupenueM aycrenurta (I[1IK- 2)

- Texuuveckass KepamMuka. BiHsHHE BOJOKHUCTBIX HAMOJHHUTENEH Ha TEPMOIPOYHOCTH
kepamuku ayctennra (I1K- 2)



- ABroMoOuibHbIE cTeksIa. CTEKIOKPUCTAIIIMYECKUE MaTepuaiabl (CUTaIbl) ayCTEeHHTa
(IIK-2)

- OyHKUMOHANBHBIE ~ HaHoMmarepuanbl.  HaHomartepuanel — cemelictBa  (yssiepeHOB
aycrenurta(I1K- 12)

- MexaHu3anus M aBTOMAaTH3alMsl MPOLECCOB TEPMUYECKOH OOpabOTKH, MEphI IO OXpaHe
TpylaB TepMUUecKux 1exax aycrenura (I1K- 12)

10. MeToauueckue PECKOMEHIAINHA NJIA NIpernoaaBaTe/ist

OcHOBHOE BHUMaHHE MpPH H3YYEHUH JUCHUILIUHBI «MaTepuanoBeneHHe» ClIeayeT
YIOCNATh M3YYEHUIO COCTaBa, CTPYKTYPhl M CBOWCTB COBPEMEHHBIX METALIMYECKUX U
HEMETAUIMYECKUX MAaTepUaoB; OCBOCHHIO OCHOB TEPMUYECKOH, XUMHKO-TEPMHUYECKOH H
TEPMOMEXaHUYECKOH 00paOOTKH, METOI0B CTaHJAPTHBIX MCIIBITAHUHN 110 ONPEACICHUI0 (PU3HUKO-
MEXaHUYECKUX CBOMCTB W TEXHOJOTMUYECKUX IMOKa3aTeJe MCIONb3yeMbIX MAaTepHajoB H
TOTOBBIX MU3/ICITHIA.

Teopernueckoe W3y4eHHE OCHOBHBIX BOIIPOCOB pAa3NENOB JWUCHHUILIUHBI  JIOJKHO
3aBepIIaThCS MPAKTHUECKON paboTOi.

Jns  akTUBM3anMHM y49eOHOTrO Tpolecca MNpH HM3YyYCHWH AUCHUIUIMHBI 3(P(PEKTUBHO
NpUMEHEHHE TPE3CHTAINHI 110 Pa3InYHBIM TeMaM JISKLUH 1 JJabOpaTOpHBIX PadoT.

Jljis mpoBeeHUS 3aHATHUH 110 AUCHUILUIMHE UCIIOJIb3YIOTCS CPECTBA O0yUEHUS:

- yaeOHMKH, HH)OpMaLMOHHbBIE pecypchl HTepHeTa;

- CIIpaBOYHBIC MaTepHaJIbl 1 HOPMAaTHBHO-TEXHUYECKAs JOKYMEHTAIHS;

- METOJIMYECKHE YKa3aHUs JUIsl BHIIOIHEHHS JIAOOPATOPHBIX PadoOT.

IIporpamma cocTtaBieHa B COOTBETCTBUM ¢ DenepaibHbBIM  T'OCYAAPCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM BBICHIETO OOpa30BaHUS 110 HAIMPABICHHUIO IOJTOTOBKH
6axanaBpoB 22.03.02 MeTanayprus.


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