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ITACIIOPT

®OHJIA OIEHOYHBIX CPEJICTB IO YYEFHOM JUCIUILJINHE

MarepuajioBeeHue

(HaMMeHOBaHUE AUCITUTUTHHBI)

Ne K i
: KonTposupyemsie pa3aessl (TeMbl) OIL ROHTpOTApYeMOR HaumeHnoBaHue
n/n KOMIIETeHLIM T
AUCHUILTHHBI OLIEHOYHOI'0 CpecTBa
(nm ee yacTtu)
1. OO011ast XapaKTEPUCTHUKA METANTHISCKIX OI1K-3,0I1K-5,0ITK-10. bimmm-ompoc.
MaTepHajoB, BAKHEHUIIINE KPUTEPUHT
OLIGHKHU TPH BEIOOPE KOHCTPYKIUOHHBIX
MaTepHajoB.
2. Ponb KOHCTPYKIIMOHHBIX MaTE€pPHUAJIOB B OIIK-3,0IIK-5,0I1K-10 CobecenoBanmue.
MPOMBIIIIIICHHOM, TPaXKIaHCKOM
CTPOUTENBCTBE M COBPEMEHHOH TEXHHKE.
3. [lepciektuBa cozmanmst u npumeneHws]; OIIK-3,011K-5,011K-10 CobecenoBanue.
KOHCTPYKIIHOHHBIX MaTepUAaJIOB.
4. Krnaccudukanus MeTanios. OIIK-3,0I1K-5,0I1K-10 Baur-onpoc.
Kpucrammmgeckoe CTpOeHHE METAIIIOB.
Kpucranmmdeckue peleTkn  MeTalIoB.
PeanbHOE CTpOCHUE METATUTUYCCKUX OIIK-3,0I1K-5,0I1K-10 CobOecenoBanue.
KPHCTAIIOB
5.
AtoTponusi. AHU30TPOIIHS. OIIK-3,0I1K-5,0I1K-10 | KonTponbHas padoTa.
6 Kpucrannmmsanus MeTanios.
7. MexaHn3M mpolecca KPUCTAIUTU3AINH. OIIK-3,0I1K-5,0I1K-10 | KonTponbHas padoTa.
8. CtpoeHue criaBoB. Buiibl criaBoB OIIK-3,0I1K-5,0I1K-10 CobecenoBanue.
9. Mexanunyeckue cMecH, TBepapbie pactBopsl, | OIIK-3,0I1K-5,0I1K-10 IIncemenHsIl ompoc.
XUMUAYECKHE COeIMHEHUSI.
10. |YrueponucTele cTaiy. OIIK-3,0IIK-5,01IK-10 | KonTponbHas padoTa.
11. | XumcocTaB, MapKUPOBKa, MEXaHUYECKUE OIIK-3,0I1K-5,0I1K-10 [IucemenHsIH ompoc.
1 TEXHOJIOTHYECKUE CBOWCTBA U 00JIaCTH
PUMEHEHUSI.
12. |benbie U cepble YYTyHBI. OIIK-3,0I1K-5,0I1K-10 ColecenoBanue.
13. |[['padutusauus uyryHos. @opma rpadura. OIIK-3,0I1K-5,0I1K-10 ColecenoBanue.




14. |PeajbHOE CTPOCHHE METAUINIECKUX OIIK-3,0I1K-5,0I1K-10 CobecenoBaHnue.
KPHUCTAIIIOB
15.  [XumcocraB, MapkupoBKa u cBoiicTBa cepbix| OIIK-3,0I1K-5,0I1K-10 CobecenoBanue.
YYTYHOB.
16. |KoBkHe M BEICOKOTIPOYHBIC UyTYHBI. OIIK-3,0I1K-5,0I1K-10 CobecenoBanue.
17. | Oprannueckue u Heoprannyeckue | OIIK-3,0I1K-5,0I1K-10 CobecenoBanue.
MaTrepuabl.
18. | pesunmr Onpenenente, COCTaB i OIIK-3,0I1K-5,0I1K-10 CobecenoBaHue.
Ha3HAa4YeHHE HHTPEIHECHTOB
HEPEYEHDb OHEHOYHBLIX CPEJICTB
Ne | HaumeHnoBanue Kpartkas xapakTepucTuka IIpeacraBiieHue
N/ | OLEHOYHOro OLIEHOYHOI'0 CPeCTBa OLIEHOYHOI'0
cpeacTBa cpeacTBa
B donne
1 | Hokuag, CpencTBo KOHTPOJIS YCBOCHHUS y4eOHOTO Bormpocsr o Temam /
cooOuieHue MaTepHaia TEMBI, pa3Jiesia Wi pa3ieioB pazzaenam
JAUCHUILIMHBI, OPraHNn30BaHHOC KaK JUCHUITIIMHBI
y4eOHOe 3aHSTHE B BUJIE COOECEI0BAHUS
IpernoiaBarelis ¢ 00yJaroIMMUCS.
2 | KonrpoasHas CpencTBo NpoBepKH YMEHUN PUMEHATh Kommuext
pabora MOJTyYeHHBIE 3HAHUS JUUTsl PELICHNS 3a/1a4 KOHTPOJIBHBIX
OIIPEIEIIEHHOT0 THIIA 110 TEME WU 3a/1aHHH 110
paszeiny y4eOHOH TUCIIUTUINHEIL. BapHaHTaM
3 | Hoxkman, [TpoaykT camocTOSTEILHON padOThI CTYICHTA, TeMsb1 T0KIa0B,
coo0IeHne NPE/ICTABISIONINN cO00H MyOIMYHOE BBICTYIUICHHE | COOOLICHUIA

Ilo pemrenuto onpeneaeHHON yaeOHO-

HpaKTUYECKOH, yueOHO-NCCIIe10BATENbCKON HITH

Hay4YHOU TEMBI.




BOITPOCHI JJIsI IOKJIAJIOB

Tema 1. KoHCTPYKIIHOHHBIE MATEPHAJIBI B IIPOMBILLIEHHOM, IPAKIAHCKOM CTPOUTEILCTBE H
COBpPEMEHHOM TeXHUKE.

1.06mas xapakTepUCTHKA METANTHIECKAX MaTepHajIoB.

2. Baxkneiime KpuTepru OIICHKH ITPY BEIOOPE KOHCTPYKIIMOHHBIX MaTEPHAJIOB.,

3.Ponb ydeHbIX B 00JIaCTH MaTEpPHUAIOBEICHMSI.

Tema 2. TeHJeHUHH MEPCHIEKTHBA CO3AHUS M IPUMEHEHHs] KOHCTPYKIMOHHBIX MaTePHAJIOB.

1.PeanpHOE CTpOEHNE METAJTUIMYECKUX KPUCTAILIOB.

2. Annotponusa. Aauzorponusi. Kpucranausamust MeTaios.
3.MexaHu3Ma nporecca KpUCTaJIU3aLuY.

4.MeTo/bI OTIpeieTIeHIsI MEXaHMYECKUX CBOMICTB METAILIOB.

Tema 3. PeanbHoe cTpoeHHE METAILTHYECKHX KPHCTAJLIOB.
1.Knaccudukaiusi MeTaios.

2. Kpucrammdeckoe cTpoeHHEe METaJIOB.

3. Kpucrannuueckue pereTky MeTajlioB.

Tema 4. Ctpoenue criiaBoB. Buabl ciiiaBos.

1.CtpoeHnue cruiaBoB.

2.Buzpl critaBoB: MEXaHUUECKUE CMECH, TBEPIBIE PACTBOPHI, XUMHUUECKUE COCTUHEHHS.
3.MeToauka NOCTPOCHUS TUarpaMM COCTOSHUS.

Tema 5. MexaHu3M npouecca KpucTALJIU3aALMU.

1.IlpeBpaiieHre B CTaau MPH HAarpeBe.

2.Pocr 3epHa aycreHwuTA.

3.JInarpaMmma H30TEPMUUYECKOT0O PACIIAIA IEPEOXIIAXKICHHOTO ayCTCHHTA.

4 TlepnutHoe mpeBparienue. [IporyKTsl TEpMUTHOTO paciaja aycTeHUTa U UX CBOMCTRA.

Kputepuu ouenku (6 pavkax mexywet ammecmayuu)

Peznamenmom BPC I'THTY npedycmompeno 15 6annoe 3a mexkywyio ammecmayuio.
Kpumepuu oyenxu paspabomanvl, ucxoos us paszoenenus 6annos: 10 6aniog 3a oceoeHue
meopemuyecKux 0NPoco8 OUCYUNIUHBL, 5 0ALI08 — 3a BbINOIHEHUEe NPAKMUYECKUX 3a0aHULL.



Kpurtepuu oieHKH 0TBETOB HA TeOpEeTHYECKHEe BONPOCHI:

- 0 6annoe evicmasnsemcsa cmyoeHmy, eciu OaH HenoaHbulll omeem, MPEICTABIIOMUNA co00M
Pa3pO3HCHHBIC 3HAHUA IO TEMC BOIIpoCa C CYHICCTBCHHBIMU OLHI/I6K3.MI/I B OHNpCACICHUAX.
[TpucyTCTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTh H3NIOKeHUs. CTYIeHT HE OCO3HACT CBS3h
JaHHOTI'O IOHATUS, TCOPUH, ABJIICHUA C APYTUMU OG’bGKTaMI/I JUCHUITJINHBI. OTCYTCTBYIOT BBIBOJbI,
KOHKpCTHU3alusds W JO0Ka3aTCJIIbHOCTL HW3JIOKCHUS. Peur HErpaMoOTHad. I[OHOJIHI/ITCJIBHBIG n
YTOYHAIOMIMEC BOIIPOCHI ITPEIiogaBaTe/IsA HE IIPUBOJAT K KOPPCKIHUU OTBETA CTYACHTA HC TOJIBKO Ha
MIOCTaBJICHHBIN BOIIPOC, HO U Ha IPYTUE BOMPOCHI JUCIUTLTAHBI.

- 1-2 6annoe eévicmasnsemca cmyoeHmy, eciu OaxH HeOOCMAMOYHO NOJHbIU U HEOOCMAMOYHO
paszeepHymoiti  omeem. JlorMKa ¥ TOCIIEAOBATEILHOCTh W3JI0OKCHUS HWMCIOT HapyIICHUS.
JlomymieHsl omMOKH B PacKPBITUM HMOHATHH, ynoTpeOieHnn TepMuHOB. CTyJeHT HE CcriocoOeH
CaMOCTOSITEIILHO BBIJICNIUTh CYIICCTBCHHBIE M HECYIISCTBEHHBIC TPU3HAKH W TPUYUHHO-
CJeICTBEHHBIE CBSI3U. Cmyoenm modcem KOHKpemu3upoeams 0000weHHble 3HaHUs, 00KA3d8 Ha
npUMepax ux 0CHOBHbvLE NOJONHCEHUSL MOILKO C HOMOWbIo npenooasamens. Peuesoe oghopmnenue
mpebyem nonpasox, KOppexKyuu.

- 3-4 o0annoeé evicmasnaemcsa CcmyoeHmy, eciu OaH NOJHbIL, HO HeOOoCMAaAmoOyHO
noCe008amenbHbulil OMeen Ha NOCMAGIEHHbIL 60NPOC, HO TIPU ATOM ITOKa3aHO YMEHUE BBIJICIIUTh
CYIIIECTBEHHbBIE U HECYIIIECTBEHHBIE IPU3HAKHU U IPUUMHHO- CIICJICTBEHHBIE CBSI3U. OTBET JIOTHYEH
U U3JI0KEH B TEPMHHAX HaykKu. Mozym Ovims donywenvl 1—2 ouubKu 6 onpedeieHu OCHOBHbIX
NOHAMULL, KOMOpble CMyOeHm 3ampyOHIencs UCNPAGUMb CAMOCMOIMENbHO.

- 5-606annoe evicmaenaemcsa cmyoeHmy, eciu OaH NOJHbIL, PA3GEPHYMbLL Omeem Ha
MOCTABJICHHBI BOMPOC, TMOKAa3aHO YMCHHE BBIJCIUTh CYIISCTBEHHBIC W HECYIIICCTBCHHBIC
MPU3HAKHU, IPUIHHHO- CJICJICTBEHHBIC CBsI3U. OTBET YETKO CTPYKTYPHUPOBAH, JIOTHUYCH, H3JI0KCH B
TepMUHax HayKu. JOHAKO OONYWeHbl HEe3HAYUMENbHbIE OWUOKU UL HEeO0Uembl, UCNPAGIeHHble
CMYOEeHmMOM C NOMOWBIO «HABOOSAUUXY BONPOCO8 NPENn0OAsAmMels.

- 7-8 6annoeé evicmagnaemca cmyoeHmy, eciu OaH NOIHBIU, PA36EPHYMbLL Omeem Ha
MMOCTaBJICHHBIHN BOIIPOC, 00KA3amesbHO PACKPbIbl OCHO6HblLE NOJNOANCEHUA MmeMbl; B OTBETC
IPOCIIKUBACTCS YeTKask CTPYKTYypa, JIOTH4YecKas MOCJIe0BaTeIbHOCTh, OTPa)KaIoIIas CYIIHOCTh
PacKpbIBaEMBIX MOHATHUH, TeOpuil, sBIeHUNA. OTBET U3JI0KEH JTUTEPATYPHBIM SI3bIKOM B TEPMHUHAX
HAayKH. B omeeme donyu;eHbl HeaOItel’l’Ibl, ucnpaejieHHoble cmydeHmOM C NOMOUbIO npenoda@ameﬂﬂ

- 9 6annoe evicmaensemca cmyoeHmy, eciu OaH NOJHYLU, PA36EePHYMbl Omeem Ha
MIOCTaBJICHHBIN BOIIPOC, TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTe, T0Ka3aTeIHbHO
PacKpBITBl OCHOBHBIE TIOJIOKEHUS TEMBI; B OTBETE MPOCIEKUBACTCA UYETKas CTPYKTYpa,
JIOTHYECKas TMOCIIEA0BATEIbHOCTh, OTPAXAOMIAsi CYIIHOCTh PACKPBIBAEMBIX TOHSATHH, TEOPHIA,
SABJICHUN. SHaHue 06 oOvekme 0eMOHCMpUpyemcs Ha ()oHe NOHUMAHUSL e20 & cucmeme OAHHOU
HAyKu u medxcoucyuniunapHuix cesazei. OTBET W3JIOKEH JIUTEPaTypHBIM SI3bIKOM B TE€pPMHUHaX
Hayku. Mozym 6vimb 0onyuieHvl Heoouemul 6 onpedesleHuu NOHAMULL, UCNPABTIeHHble CTYOEHMOM
camocmosamenvHo 8 npoyecce omeema.

- 10 6annoeé evicmasnaemcsa cmyoeHmy, eciu OAaH HNOJIHbI, PA3GEPHYMbIL Omeem Ha
MIOCTABJICHHBI  BONPOC, IIOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBEKTe,
MMPOABIAIONIAACA B CBO60)IHOM ONCpHUPOBAHNU TOHATUAMH, YMCHUHU BBIJCIINTL CYIIICCTBECHHBLIC U
HECYIIECTBEHHbIE €ro MPU3HAKHU, NPUYNHHO-CIEICTBEHHbIE CBS3U. 3HaHUE 00 o0OBeKTe
JIEMOHCTpHUpYETCs Ha (hOHE MOHUMAHUS €r0 B CUCTEME JTaHHOW HAYKH M MEKIUCIUTUTMHAPHBIX



cBszeil. OTBeT hopMynupyeTcs B TEpMUHAX HAYKH, U3JI0KEH JTUTEPAaTypHBIM SI3bIKOM, JIOTHYEH,
JIOKa3aTeJIeH, OeMOHCMpUpYyem aemopcKyIo NOUYUIO Cmyoenma.

Bannvt 3a memy 6v1600amca Kak cpednuil 6ani no 3a0aHHbIM CHYOeHY 60RPOCAM, HE CUUMAsA
KOUYECmE0 «HABOOAUWUX) U YIOUHAIOWUX 60NPOCOS.

bannwv 3a mexkyuwiyro ammecmauuio 6b1600amca KaKk CpeOHUll 0ail no 6cem memam.

KOMILIEKT 3AJTAHUM JJISI KOHTPOJIbHOM PABOTHI

MaTepI/IaJ'IOBCI[CHI/IC - OTO HayKa, u3ydaromias B3auMOCBA3b MEXIY COCTaBOM, CTPOCHHUEM U CBOMCTBaMH
MaTcpualioB. Kpr MaTepUuaioBCICHUA COCTOUT U3 CJICAYIOIHNX OCHOBHBIX pa3JCiOB:

CtpoeHue MeTasioB.

Teopus craBoB.

ITnactuueckas aedopmanus 1 MEXaHUUECKUE CBOMCTBA METAJLIOB.
BrnusiHne HarpeBa Ha CTPYKTYpPY U CBOWCTBA Je(OPMHUPOBAHHOTO METaIa.
Keneso u ero crassl.

CryIeHThl u3yJarolue Kypc MaTepuanoBeleHUs BBIIOIHIIOT KOHTposIbHY0 padoTy Nel. Ilpu usydenun
paszenoB Kypca He0OXOMMO PYKOBOJCTBOBATHCS CIEIYIOIMMU YKa3aHUSIMHU:

1. CTPOEHUE METAJIOB

Heo6X0IMMO YACHHUTE, YTO METAUTB UMEIOT KPHCTATMYECKOE CTPOSHHE KOTOPOE XapaKTePU3yeTC st
CTPOTO OIpe/IeTICHHBIM PACIIOIOKEHHUEM aTOMOB B IpocTpaHcTBe. Takoe cTpoeHne n300pakaeTcsi B BUIC
AIIEMEHTAPHBIX KPUCTAITHYECKUX PEIIETOK.

HawubGonbiee pacipocTpaHeHe UMEIOT PEIIETKU TPEX TUTIOB — 00bEMHO-TIEHTPUPOBAHHBIN KYO,
rpaHelleHTPUPOBAaHHBIN Ky0, TeKcaroHajbHas TNIOTHOYMaKOBaHHas pemeTka. OHaKo peabHbIe
KpHUCTAJUIBI UMECIOT HECOBCPIICHCTBA CTPOCHUA U Ba)KHEHIIINE U3 HUX JUCJIOKalH, BIUAOIIUEC HA
MEXaHUYECKHE CBOMCTBA METAJLIOB.

Crpykrypa MeTaimia odpa3yercs B pe3yibTare KpUCTALTN3AMU U3 BUIHOTO COCTOSHUS (TIepBUYHAS
Kpuctasumzanus). [lpu u3yuennn ee oOpaTuTe BHUMaHUE HA JBa 3JIEMEHTAPHBIX MPOIECca - 3apOKIeHUE
KPUCTAIUIOB ¥ MIX POCT, KOTOPBIH OIMPE/IENSIIOT BETHYNHY 3epHa MeTailia Hapsay

C HEKOTOPBIMHU JIPYTHMH (PakTopamMu. MHOTUM MeTajulaM CBOMCTBEHHO siBlieHHE onmMopdusma. OHo
00yCJIOBIMBAET IPOTEKAHNE BTOPUYHON KPUCTAJUIN3ALMH B TBEPAOM COCTOSIHUH.

BOITPOCHI U1 CAMOITPOBEPKH
1.Yto Takoe aneMeHTapHAas KpUCTAIUITMYECKas perieTka?
KaxoBbI OCHOBHBIE THITHI PEIIETOK?
2.Bunbpl HECOBEPIIEHCTB PEATbHBIX KPHUCTAILIOB.

3.Buzpl Aucnokauui U uX CTPOCHUE.



4. KakoBa (u3udeckas CyIHOCTb IPOIecca KPUCTAIN3aIUN?

5.KakoBo BIMsHNE CKOPOCTH 3apOXKICHUS U POCTA KPUCTAIUIOB U CTETIEHH NEPEOXJIKICHHUS Ha
BEJIMUYUHY 3epHa?

6.Yto Takoe monmumopduzm?

2. TEOPUS CILUVIABOB.

PaCCMOTpI/ITe THIIBI (1)33 B CIlJIaBax - TBEPABIC PACTBOPLI, XUMHWYCCKHUEC COCANHCHNA, TIPOMEIKYTOYHBIC
(pasm. Harnsguoe MpeaACTaBJICHUE O COCTOSIHHUU JIF000ro0 CIIaBa B 3aBUCUMOCTH OT €r0 COCTaBa U
TEMIICPATYPHI Aal0T AUarpaMmbl COCTOSAHUSA. HCO6XOI[I/IMO HAay4YUTbCS aHAJIU3UPOBATh JUAI'PAMMBbI
COCTOSIHUSA IJId pa3IMYHBIX CIIydacB B3aMMOICHCTBHS KOMIIOHCHTOB B TBEPAOM COCTOSIHHUU:

a) TIOJTHOM HEepacTBOPHUMOCTH;
0) HEOTPpaHUUECHHON PACTBOPUMOCTH;
B) OFPaHUYCHHOHN PaCTBOPHUMOCTH.

I[1pu U3y4eHUH TUArPaMM COCTOSTHUS yMETh MPUMEHSTh PABUIIO OTPE3KOB, MPAaBUIIO (a3, yMeTh
OTIpeIeNIATh XUMUYECKUH cocTaB ¢a3s.

C nomousio npasui KypHakoBa yMeTh YCTaHOBUTH CBSI3b MEXIY COCTaBOM, CTPOGHHEM U CBOMCTBAMU
CILIaBA.

BOITPOCKI JJIs1 CAMOITPOBEPKU
1.4Uto Takoe KOMIOHEHT, (aza, PU3NKO-XUMHIECKas CHCTEMa, YHCIIO CTeTIeHeH CBOOOIBI?
Z.qu OTJINYACTCA TBCpI[LIﬁ paCTBOp OT XUMHYCCKOI'oO COCAMHCHH, KAKOBbBI BHIbI TBCpILbIX paCTBOpOB?
3.HauepTuTh 1uarpamMmbl COCTOSHHUS TPEX TUIIOB U MPOAHATU3UPYHTE HX.

4. Kaxk ompenenuTs XUMHUYECKUH cocTaB (pa3 B CIIaBe U UX KOJIHYECTBO?

3. INIACTUYECKAS JIE@OPMALIUA U MEXAHUYECKUE CBOMCTBA METAJIJIOB.

HpI/I HU3y4YCHUU 3TOI'0 pa3aciia HCO6XO,I[I/IMO YSACHUTH MCXaHU3M IJIACTUYECKON ,Z[e(i)OpMaI_II/II/I, CYIIHOCTb
SIBJICHUA HAKJICTIA U €TI0 IMPAKTUYCCKOEC UCITI0JIb30BAHUC.

I/ISy‘II/ITe OCHOBHBIC ME€TOAbI UCCICAOBAHNA MCXaHUYCCKHUX CBOICTB METAJIJIOB B (1)I/ISI/ILI€CKI/II\/JI CMBICJI
OIpEACIAEMBIX XapaKTCPHUCTHUK.

BOITPOCHI U1 CAMOITPOBEPKH
1.B yem paznuuue Mexay ynpyrou u rnjiactuueckon aedpopmanusMu?
2.Kak n3MeHsieTcsi CTpoeHre MeTallia B IIpoliecce TacTHIeckoro aegopMupoBanus?
3.Kak n3MeHsroTcst CBOMCTBA METalIa B pe3yJibTaTe TIacTUIecKoro aeGopMupoBaHusi.
4.Yro takoe Haxynén?

5.Kakue XapaKTEPUCTHUKHU IIPOYHOCTH, INIACTUYHOCTU U BA3KOCTU METAJLJIa U3BECTHBI U KaK OHU
onpenenstorcs’?
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6.UT0 Takoe TBEPIOCTh M KAKOBEI METOIBI €€ OTIPEICIICHIIS ?



4. BIMSIHUE HATPEBA HA CTPYKTYPY U CBOMCTBA JITE©@OPMHUPOBAHHOI'O METAJIJIA

CocTosHune HakIENa SBISIETCS HeYCTOWYNBBIM. [Ipy Harpese HakJIEMaHHOTO METallIa B HEM MTPOTEKAIOT
MIPOIIECCHI - BO3BPAT, IEPBUYHAS PEKPUCTAIUIN3ANNS, COOMpaTeNbHas Kprctamn3amnus. Heobxommumo
VSCHHUTB, KaK IPH TOM U3MCHSIOTCS MEXaHUYCCKHE U (PU3UKO-XUMHUECKUAE CBOMCTBA, KaK BIIMSICT
TEMIIEpaTypa U CTEINeHb IIaCTUISCKON AeopManuu Ha MPOTEKaHUE PEKPUCTATIIN3AIMOHHBIX
MPOIIECCOB. YMETh Ha3HAYaTh TEMIEPATYPY PEKPUCTATUIM3AIMOHHOTO OTXKUTA, PA3INYaTh XOJIOIHYIO U
TOPSTYYIO TUTACTHIECKYIO Ae(opmarmio.

BOITPOCEHI AJ11 CAMOITPOBEPKH
1.Kak uameHstoTCs CBOMCTBA JIe(hOpMUPOBAHHOTO METallla P Harpese?
2.B 4eM CYIIHOCTh MPOIECCOB, MPOTEKAIOIINX MPU PEKPUCTAIUTH3AINA 7
3.Uro Takoe KpuTHYECKas CTereHb aedopMaruu?

4 Kax ompenensieTcs TeMnepaTypa peKpuCTaTU3alliu?

5.B gem paznmune MexXIy XOJOAHOHN U ropsidei TIacTHIecKUMu e opMaIusMu?

5. XKEJIE30 1 ET'O CITJIABBI

Heo6xonnmo ymeTs HapucOBaTh JUarpaMMy COCTOSIHHUS JK€JI€30-LIEMEHTHUT, ONPENCINTb Bee (as3bl U
CTPYKTYpPHBIE COCTABJISIOLINIE B OOJIACTSIX TUArpaMMbl. Y METh CTPOUTH C IOMOLIBIO MIpaBuiIa (a3 KpUBbIE
OXJIXKA€HHS WM HarpeBaHus 1JIs TF000ro CIuIaBa.

Pa36eputech B ki1accuuKaiy CIUIaBOB XKeJie3a ¢ YIIIepoIoM, YSCHHB, YTO PAa3IHUUe MEXIy KilaccaMu
He SABIsIeTCs (POPMANBHEIM (TI0 CONIEPIKAHUIO YTIIEpoa), a 00YCIOBICHO pa3iINdrueM B CTPYKType U
CBOMCTBax. PaccmoTtpute, Kak BIUSET YITIEpOA U IPUMECH B CTAJIA HA €€ MEXaHUYECKHUE CBOMCTBA.

W3yunrte BIUsSHUE JIETUPYIOLUINX 3JIEMEHTOB Ha KPUTHUECKUE TOUKH XKeJle3a U CTaJM U 00BSCHUTE, IPH
KaKOM COUYETaHUH YIJIepPOAa U JICTUPYIOLIETO JIEMEHTA MOTYT OBITh MTOJYYIEHBI JIETUPOBAHHBIC CTAIU
(beppuTHOTO, MEPIUTHOTO, AYCTEHUTHOTO U JIeNeOYPUTHOTO KIIACCOB.

N3zyunre kinaccupuKammio 9yryHOB, UX CTPOCHUE U CBOMCTBA.

BOITPOCHI IJIA CAMOITPOBEPKHA
1.Yrto Takoe Gepput, ayCTCHUT, IIEMEHTHUT, IEPIIUT, JeaeOypuT?
2.Kak ctposrcst ¢ moMomipio npasuia (a3 KpUBbIe OXJIAKICHHS?
3.Kak knaccupuIupyIoT o CTpyKType CTalnu U Oelble UyryHBI?
4.Kak BIUSIOT JIErUPYIOLINE 3JIEMEHTHl Ha KPUTUUECKUE TOUKH Kelle3a U CTau?
5.Kak xaccupuuupyroT JerupoBaHHbIE CTAIN 10 CTPYKTYPE B PABHOBECHOM COCTOSTHUN ?
6.KaxoBa cTpykTypa GenbIx 9yryHoB?

7.KakoBBI CTpYKTYpa, CBOMCTBA, HA3HAYEHUE KOHCTPYKLIMOHHBIX YYT'YHOB - CEPBIX, KOBKUX U
BBICOKOIIPOYHBIX ?



OcHoBHas TUTEpaTypa:

1. Jlaxtun FO0.M. MeramnoBenenue u TepMudeckas oopadotka.- M.: Meramnyprus. 2007. - 408 c.

2. I'ynse A.I1. Meramnosenenue. - M.: Meramryprus, 2007 - 648 c.

JononuuTenbpHas nuTeparypa:

1. XKypasnes B.H., Huxonaesa O.1. MamunocTpoutensHble cTanu. CipaBoOYHUK - M.:
Mammnoctpoenue, 2008.-391 c.

2. Hlpeiidep I'.K., [Tepmun C.M., ubpsieB b.®. Konctpykunonneie MaTepuanbl B HEPTSIHOM,
HEPTEXUMUYECKOH U ra30Boi mpombIIeHHOCTH. CIIpaBOYHOE PyKOBOJACTBO. - M.: MalinHOCTpoeHHE,
2009.- 396 c.
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TIOPSIOK BBITTOJTHEHMS KOHTPOJIbHBIX
3AJJAHUI

KoHTposbpHOE 3ajaHHe COACPIKUT BOMPOCHI TI0 CIEAYIONUM pa3ieiaM:
Ne 1 - pazmensrn 1...5.

KontponbHoe 3aganne cocrout u3 10 BapuaHTOB U BBINOIHSIETCS HHAMBUIYAIBHO KaXKIbIM
ctyaenToM. Homep BapraHTa BEIOHpaeTCsi B COOTBETCTBUHM ¢ Mociieanel undpoii ero mudpa. Ecnu
HOMep mu(pa OKAHIUBAETCS HYJIEM, CTYICHT BBIIIOJIHSIET ACCATHINA BAPUAHT KOHTPOJIBHOT'O 3aJaHHUS.

Kaxnoe 3aganue conepxut 4eTsipe Borpoca. TeKkcT Bompoca ciieAyeT 3aluchiBaTh Iepes
0oTBeTOM Ha Hero. OTBETHI IOJKHBI OBITH KPATKUMHU IO OpME, HO MOTHBIMH U TOUHBIMH 110
conepkanuto. JluarpamMmebl, TpaQuKy, APYrue pUCYHKHU TOJDKHBI OBITh HAUePUYEHBI aKKYPaTHO U YETKO,
KaJbKHPOBaHUE HE JIOMTycKaeTcsl (He0OXOAMMbIE AUArpaMMBbI CIUIABOB MPHUBEACHBI B KOHILIE
METOANYECKUX yKa3aHui). Ha cTpaHumax TekcTa KOHTPOJIBHBIX Pa0OT TOIKHBI OBITH OCTaBJICHBI OIS
[UI 3aMedaHuid peren3enTa. CTpaHULbI U PUCYHKU KOHTPOJIBHBIX Pa0OT NOJDKHBI OBITh MPOHYMEPOBAHHI,
IIPY 3TOM Ha BCE PUCYHKH B TEKCTE AOJDKHBI OBITh CCHUIKH. B KOHIIE BHIIIOJTHEHHOTO KOHTPOJIBHOTO
3aJaHMs HY’>KHO IIPUBECTH CIHMCOK HCIIOJIb30BaHHOM JIUTEPATYPHl, YKa3aTh JaTy BHIIIOJIHEHHUS PaOOTHI U
MOCTaBUTh CBOIO MOAMHCE.

PaGoThb1, BEITIOTHEHHBIE HE TI0 CBOEMY BapUAHTY MK 0e3 COOM0AeHNS yKa3aHHBIX TPeOOBaHUH,
HE PacCMaTPHBAOTCA.

3AJAHUE HA KOHTPOJIBHYIO PABOTY Ne 1
BAPUAHT 1.
1.YTo Takoe TBepAbIi pacTBOp? Buasl TBEpABIX pacTBOPOB

2.Brrueprute AuarpaMMy COCTOSIHUSI CUCTEMBI MeIb-cepeOpo. YKaKUTe COCTABIIIONINE BO BCEX
oOmactsix nuarpaMmel. st crmaa ¢ 30% cepeOpa onuiuTe npeBpalieHust Ipy OXJIaKICHUH B
unTepBaie temneparyp 1200.... 20°C, mocTpoliTe KPUBYIO OXJIQXK/CHHUS C TPUMEHEHUEM ITpaBmia ¢as.
ITpu Temnepatype 850°C onpenenure cocTtas (a3 B 3TOM CIJIaBE U UX KOJIMYECTBEHHOE COOTHOILECHHUE.

3.BbruepTute 1uarpaMMy COCTOSIHUS XKeJIe30-KapOu/I xKeJie3a M YKaKHUTEe CTPYKTYPHBIE COCTABIISIONIHE BO
Bcex 00yacTsax AuarpaMMel. ONHIINTE MpeBpalieHus cruasa, coaepxaiero 0,2% yriaepoaa, npu
OXJIQJK/ICHHUH €T0 M3 )KUAKOTO COCTOSHUS 1O KOMHATHOM TeMIepaTyphbl.

4.0nuimuTe N3MEHEHUS CTPYKTYPhI 1 MEXaHHYECKHX CBOWCTB METallIa IPU XOJIOHOM MIaCTHYECKON
nedopMarim.

BAPUAHT 2.
1.Onummre ycinoBus o0pa3oBaHNs HEOTPAHWYCHHBIX TBEPBIX PACTBOPOB.

2.Bprueprute AuarpaMMy COCTOSIHUSI CHCTEMBI MeJIb-cepeOpo, YKaKUTE CTPYKTYPHBIE COCTABIISIFOIIIE BO
Bcex obunacTsx nuarpammbl. s crimasa ¢ 85% cepeOpa onuiimTe npeBpaiieHue, B UHTepBae
temneparyp 1000.... 20°C, nocTpoiiTe KpUBYIO OXJIXKICHHUS C IpUMEHeHreM npaBuia ¢as. [Ipu
temmepatype 850°C onpenenute coctaB (a3 B 3ITOM CIJIaBE U MX KOJTUIECTBEHHOE COOTHOIIICHHE.
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3.BeruepTute AuarpaMMy COCTOSIHUS KeNle30-KapOu I jKene3a U YKaKUTE CTPYKTYPHBIE COCTABIISIFOIINE BO
BCeX 00sacTsx nuarpaMmbl. ONMUIIUTE IpEeBpalleHus cIiaBa, conepxarero 1,2% yriepoaa, mpu
OXJIQXKIEHUH €r0 U3 )KUIKOI0 COCTOSIHUA 10 KOMHATHON TeMIIEpaTyphl.

4.B dem paznudre MeXIy yIPYyrod U IIIACTHIECKOH nedopmariieir?

BAPUAHT 3.
1.0mummTe CyntHOCTh M Ha3HAYeHHE Mpoliecca MOAU(UITNPOBAHUS.

2.Beraeptute auarpaMMy COCTOSIHUSI CHCTEMBI CBUHEI-MarHui. YKaXUTE CTPYKTYPHBIE COCTaBIISIONIIE
BO Bcex oOmacTsx nuarpaMmsl. s cinasa ¢ 10% Marausi onuimnTe NpeBpalieHus Py OXJIKICHUH B
untepsaie temneparyp 500....20°C, mocTpoiiTe KpUBYIO OXJIaXKACHUs ¢ IpuMeHeHneM npasuia ¢as. [lpu
temneparype 300°C onpenenure coctaB a3 B 3TOM CIIIABE U UX KOJMYECTBEHHOE COOTHOIIICHHE.

3.BreluepTuTe AuarpaMMy COCTOSIHUS JKeJIe30-KapOus JKeJe3a U YKaKUTE CTPYKTYPHBIE COCTABIISIOMINE BO
Bcex 00JacTsax AuarpaMMel. ONUIIKTE MpeBpalieHus CIuIaBa, coaepxaiiero 2,5% yriaepoaa, mpu
OXJIQKACHHUH €T0 U3 )KUAKOTO COCTOSHUS 1O KOMHATHOM TeMIepaTyphl.

4.00BsICHUTE MEXaHN3M TUIACTHIECKOHN TehOpMaIii CKOIBKEHUEM.

BAPHAHT 4.
1.0Onummre siBieHUe MoaMMop(hr3Ma B IPUIIOKEHUH K KeTesy.

2.BI>I‘-I€pTI/ITC AuarpamMmy COCTOAHUA CUCTCMbI CBHHCH-ME[FHI/IFI. Ykaxure CTPYKTYPHBIC COCTABJIAIONINUC
BO BceX o0nacTsax auarpammsl. /st crutaBa ¢ 65% marHust onumuyTe npeBpamieHus Npu 0XJIaXIeHUU B
uaTepBaie temmnepatyp 700...20°C, mocTpoiiTe KpUBYIO OXJIQXIEHHUS C TpIMEeHeHHeM paBuia ¢as. [lpu
temmeparype 550°C onpenenure coctaB (a3 B 3TOM CIIABE U UX KOJIMYECTBEHHOE COOTHOIIICHHE.

3.Brrueprure AuarpaMMy COCTOSIHUS XKeJle30-KapOuI jKene3a U YKaXKNUTe CTPYKTYPHBIE COCTABIISIIOIINE BO
BceX obJacTsx quarpaMmbsl. ONUIIUTE OpeBpalleHus ciuaBa, conepxamiero 0,4% yriepoaa, npu
OXJIKICHUH €0 U3 KUIKOTO COCTOSHUS 10 KOMHAaTHOM TeMIlepaTyphbl.

4.Kak U3MEHSIOTCSl CTPOCHHE M CBOMCTBA IPH HArpeBe MPEBAPUTENBHO 1e(hOPMUPOBAHHOTO MeTaylia?

BAPHAHT 5.
1.OnummTe 0cCOOEHHOCTH XUMUYECKOTO COSTUHEHUS KaK (pa3bl METaJUIMYEeCKUX CIIABOB.

2.BeryepTute quarpaMMy COCTOSIHUSI CHCTEMBI CBUHEI-0JIOBO. Y KaXHUTE CTPYKTYpPHBIE COCTABIISIIOIINE BO
BceXx obuacTsx nuarpaMmsl. i ciasa ¢ 35% 0j10Ba ONMIIKMTE NPEBPALIECHUS [IPY OXJIAXKICHUN B
unteppaie temneparyp 300...20°C, mocTpoiiTe KPUBYIO OXJIKACHUS ¢ pUMEeHeHneM npasuia ¢as. [lpu
temneparype 225°C onpenenure coctaB a3 B 3TOM CIIJIABE M UX KOJMYECTBEHHOE COOTHOIIIEHHE.

3.Berueptute AuarpaMMy COCTOSIHUS KeJe30-KapOuI jKene3a U YKaKUTE CTPYKTYPHBIE COCTABIISIOIINE BO
BceX o0JacTsx quarpaMmbl. ONUIIUTE IpEeBpalleHus ciuaBa, conepxamiero 1,4% yriepoaa, npu
OXJAKICHHUH €r0 U3 KUIKOTO COCTOSHUS /10 KOMHAaTHON TeMITepaTyphl.

4.0nuimMTe U3MEHEHUS B CTPYKTYpe Ae(OPMUPOBAHHOTO METajllIa B IIPOLIECCe BO3BpaTa.
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BAPUAHT 6.

1.0mummTe BUABI KPUCTAUTHIECKUX PEIIeTOK MeTaJuToB. KaknMu mapameTpamMu XapaKTepu3yoTcs
pEIIETKH.

2.BpruepTuTe AUarpaMMy COCTOSIHUSI CHCTEMbI CBUHEII-0JIOBO. Y K&KUTE CTPYKTYPHBIE COCTABJISIONIIE BO
Bcex obmacTsax auarpaMMel. J{is cimaBa ¢ 85% oioBa OMUIIKMTE TPEBPAIIEHUS TPH OXJIAKICHUH B
uaTepBaie temmepatyp 250...20°C, mocTpoiiTe KpUBYIO OXJIQXIEHHUS ¢ TpAIMEeHeHHeM MpaBuia ¢as. [lpu
temneparype 200°C onpenenure, cocTaB (a3 B CIIaBE U UX KOJHMYECTBEHHOE COOTHOIIICHHE.

3.BeluepTuTe AHAarpaMMy COCTOSIHUS JKeJIe30-KapOuI xKele3a U YKaKUTe CTPYKTYPHBIC COCTABIISIONINAE BO
BCeX 00macTsIx AuarpaMMel. OTIHIINTE PEeBpaIeHns CIUIaBa, coaepxkaiero 5,0% yriaepoxaa, mpu
OXJI&XKJICHVUH €T0 U3 )KUKOTO COCTOSHHS 10 KOMHATHOU TeMIIEPATYPHI.

4 TTpu komuatHOU Temneparype (+20°C) nedhopmupyrores mens (t,,=1083 °C) u onoBo (tw,=232 °C). s
KaKOro M3 3THX METAJUIOB JAe(hOpMAIHs SIBISCTCS TOPSUEH, a Tl KAKOTO XOJIOJHOW M movYemMy?

BAPUAHT 7.
1.0mumuTe ToYedHbIe JeeKThl KPUCTAUINIECKUX penieTok. Kak OHu BIUSIOT Ha
CBOICTBA METAJIIOB?

2.BpruepTute nuarpaMMmy COCTOSIHUAS CUCTEMBI AIFOMUHUI-MeNIb. Y KAKUTE CTPYKTYPHBIE COCTABIISIOIINE
BO Bcex oOmacTsax auarpammsl. /st crutaBa ¢ 15% Menu onummTe npeBpalieHus Mpyu OXJIaKICHHH B
untepsaie temneparyp 700...20°C, mocTpoiiTe KpUBYIO OXJIKACHUS ¢ IpuMeHeHneM npasuia ¢as. [Ipu
temneparype 600°C onpenenure coctaB (a3 B 3TOM CIDIABE U UX KOJMYESCTBEHHOE COOTHOIIICHUE.

3.Brlueptute AuarpaMMmy COCTOSIHUS JKeJIe30-KapOu/ JKeJe3a U YKaKUTe CTPYKTYPHBIE COCTABIISIONIAE BO
BcexX 00JacTsax AuarpaMMel. OnUIIUTe NpeBpaleHus ciuiasa, cogepxariero 0,6% yriaepoaa mpu
OXJIQKICHHUH €T0 U3 )KHUAKOTO COCTOSHHUS 10 KOMHATHOM TeMIlepaTyphl.

4.00BsCHUTE pa3IA4Ire MEXIY XOJIOIHON U TOpsUeH MIacTHIecKon aedopmannei.

BAPHAHT 8.
1.Onumure TuHEWHbIE Te(eKThl KPUCTAUTUIECKUX PEIIETOK.

2.BeryepTuTe quarpaMMy COCTOSIHUSI CUCTEMBI aTIOMUHUI-Meb. Y KaXHUTE CTPYKTYPHBIE COCTABIISIONINE
BO Bcex o0macTsx auarpammsl. [[ms crutasa ¢ 45% menu onuimmTe mpeBpalieHus Ipy OXJIAXISHUU B
uHTepBaine temneparyp 700...20°C, mocTpoiiTe KPHUBYIO OXJIKICHUS C IPUMEHEHUEM O NpaBuia ¢as.
[Tpu Temniepatype 550°C onpenenute coctaB a3 B 3TOM CIUIABE M UX KOJIMYESCTBEHHOE COOTHOIIICHHE.

3.BeryepTute quarpaMMmy COCTOSIHUS JKEJIe30-KapOu/I JKesie3a U YKaKUTE CTPYKTYPHBIE COCTABJISIONIUE
BceX 00macTsx auarpaMMbl. OTIUIIUTE MIPEeBpaIlieHns CIuIaBa, cojepxariero 3,5°C, mpu OXJIaKISHUN ero
13 KUJKOTO COCTOSIHUS IO KOMHATHON TEMIIEPATYPHI.

4.00BsICHUTE CYITHOCTH MPOIIECCOB EPBUIHON M COOMPATETHHON PEKPUCTAIUTH3AIINN.

BAPUAHT 9.

1.Kak BausgeT uucio HCHTPOB U CKOPOCTh POCTAa KPUCTAJIJIOB Ha MPOLECC HepBH‘IHOﬁ KpUCTAJUIU3allun
METajia.
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2.BeryepTuTe quarpaMMy COCTOSIHUS CUCTEMBI aTFOMUHUH-KPEMHUM. YKaXXUTE CTPYKTYPHBIE
COCTaBIISIIOIINE BO BCeX 00NacTsx auarpammel. s crutaBa ¢ 8% KpeMHHMS OMUIIUTE IPEBPALICHUS IPH
oxJaxaeHuu B uHTepBaie temmnepatyp 800...20°C, mocTpoiiTe KpUBYIO OXJIAXKIEHHUS C TPUMEHEHUEM
npasmia ¢a3. [Ipu remmeparype 600°C onpenennre coctaB $a3 U HX KOIMIECTBEHHOE COOTHOIICHHE.

3.Brlueptute AuarpaMMy COCTOSIHUS JKeJe30-KapOus JKeJie3a U YKaKUTe CTPYKTYPHBIE COCTABISIOMINE BO
BCeX o0sacTsx nuarpaMmmbl. ONUIIUTE IpeBpalleHus ciuasa, conepxamiero 1,0% yriepoaa, mpu
OXJIQKICHHUH €T0 U3 )KUIKOTO COCTOSHHUS 10 KOMHATHOH TeMIepaTyphl.

4.Yt0 Takoe Haki€én? ONMUIIKTE MPOIECCHI, MPUBOASIIUE K HaKkIEMy. Kakne MeTaibl HAKJIEbIBAIOTCS
cuinbHee?

BAPHAHT 10.
1.Kax BnusIOT, ycI0BHSI IEPBUYHON KPUCTAJUIM3ALMY Ha BEIMYUHY 3€pHA MeTaJIa.

2.BeryepTuTe quarpaMMy COCTOSIHUSL CUCTEMBI aTFOMUHUH-KPEMHUM. YKaXXUTe CTPYKTYPHBIE
COCTABJISIFOIINE BO BCeX 00nacTsax auarpammsl. s ciutaBa ¢ 60% KpeMHHS, ONHUILIUTE IPEBPAILCHUs
MpH OXJakaeHuu B uHTepBaiie Temmneparyp 1400...20°C, mocTpoiTe KPUBYIO OXJIAKICHUS C
npuMeHeHueM npasuna ¢as. [Ipu Temmeparype 800°C onpenenute cocta (a3 B 3TOM CIIIaBE U HX
KOJINYECTBEHHOE COOTHOIIECHUE.

3.Brrueptute AuarpaMMy COCTOSHHS XKeNe30-KapOu jKene3a U YKaKUTE CTPYKTYPHBIE COCTABIISIFOLINE BO
BceX o0JsacTsx auarpaMmbl. ONMUIINTE NPEBPALICHUS CIUIaBa, coaepkaero 6% yriepoaa, npu
OXJIQXKJICHUH €T0 U3 )KUIKOTO COCTOSHUS A0 KOMHATHOM TeMIIEPaTypBhl.

4.Kakue ¢paxTophl 1 Kak BIUSIOT HA pa3Mep 3epHa MeTalula Moclie peKPUCTaUIN3aIH.

HNPUJIOKEHHUE

I[]rlal"paMMl)I COCTOSAAHUSA

JBOHHBIX MeTAJLIMYECKHUX CIIJIABOB.
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Kputepuu ouenku (6 pavxax mexyweti ammecmayuil)

Pecnamenmom BPC I'THTY npedycmompeno 15 6annog 3a mexkywyro ammecmayuro.
Kpumepuu oyenxu paspabomansi, ucxoos uz pazdenenus 6arnos: 10 bannos 3a oceoeHue
meopemuyecKux 0NPoco8 OUCYUNIUHBL, 5 0ALI08 — 34 BbINOIHEHUEe NPAKMUYECKUX 3a0aHUM.

Kpurepum oueHKH BbINOJHEHUS MPAKTUYECKUX 3aaHUI:
- 0 6aoB — 3a/1aHUE HE BBITIOIHEHO (HE HAWMJICHO MPaBUIIBHOE PEIICHHE).
- 50a)U10B — 3a7]aHUE BBITIOJHEHO (HAMICHO MPaBUIILHOE PEIICHNUE).

bannet 3a xonmponwohylo padomy 6v1600aAmMcA KAK CPeOHuil 0ail no ecem 3A0aAHUAM
KOHmMPOIbHOU padomul.

bannv 3a mexkywiyro ammecmayuio no npaKmu4ecKum 3a0aHUAM 6bl8OOAMCA KAK CPeOHUll
0ann no ecem KOHMPOJILHLIM PAOOMAM.

TEMBbI JTOKJIALOB

[TpoayKThl JOMEHHOTO POU3BOCTBA.
JIuTelHbIN 4yryH.

Ilepenenbuslii 4yryH. CriequalibHbIN YyTyH.
XapakTepuCTUKa COCTOSHUS YUCThIX METAJIJIOB.
Jlnarpamma COCTOSIHUS CIUIaBOB CBUHEI-CypbMa,Pb-Sh.
YraepoaucTeie CTaiu.

JlernpoBaHHBIE CTaNH.

MapxkupoBKa B JIETUPOBaHHbBIX CTaJISIX.

Juarpamma coctostHus xKene3o-yriepon, Fe-C.

. 3a7aya 1o [uarpaMMe COCTOSIHUS CIUIaBOB XxKele30-yriepo, Fe-C.
. Tepmuueckast 06paboTka cranu.

. Bunel Tepmuueckoit 00paboTku.

. IIpon3BOACTBO antoMUHUS.

. Menp u crutaBel Ha €€ OCHO

CoNoOA~WNE

O N
~AWNEO

Kputepun onenkn

Pecnamenmom BPC npedycmompeno ecezo 15 6annoe 3a camocmosmenvuyro pabomy
cmyoenma. Kpumepuu oyenxu pazpabomansi, Ucxoos u3z 03MOACHOCIU 3aUUNMbBL CILYOEHMOM 00
mpex 00K1a0o08 (no 5 6annos).

- 0 6bannoe evicmasiaemcs cmydeumy, ecau no020moeGJIeH HeKa4ecmeeHHblil 00KIA0. mema He

packpvima, B W3J0XKEHUU JIOKIaJa OTCYTCTBYET UeTKas CTPYKTypa, JIOrMuYecKas
MIOCJIEA0BATENBHOCTD, OTPAYKAIOLIAs CYIIIHOCTh PACKPhIBAEMBIX IOHATUI, TEOPUH, IBJICHUMN.
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- 1- 6ann evicmagnaemca cmyoenmy, eciu noo020MmoeGieH HeKayeCmEeHHbull OOKNAd. mema
PACKpbIma, OOHAKO 8 U3NONCEHUU O00KIA0d OMCYMCmEyem 4emKas cmpyKmypa OTpa)karomas
CYIIHOCTb PaCKpbIBAEMbIX MOHATUNA, TCOPUH, SIBICHUM.

- 2 6annos 6bicmasisiemcs CIyO0eHmy, eciiu n0020MmoeG/ieH KaueCmseHHblll 00KIa0. TeMa XOPOIIO
pacKpbiTa, B H3JIOKCHHHM JIOKJIaJa TPOCICKHBACTCS YeTKas CTPYKTypa, JIOTHYECKas
MOCJICI0BATEIPHOCTh, OTPaXKAIOMIAs CYIHOCTh PAaCKPbhIBAEMBIX IOHSATHH, TEOPUH, SBICHHU.
Oonaxo cmyoenm He 0CO3HAen C8513b OAHHO20 NOHAMUSL, MEOPUU, ABLEHUS C OPYeUMU 00BEeKMamu
OUCYUNTUHDL.

- 3 6ann106 évicmasnnemcsa CmyoOeHmy, ecii N0O20MOsLeH Ka4eCnmeeH bl O0KIA). TeMa XOPOIIOo
packpeiTa, B U3JOXKCHHM JIOKJIAga MPOCICKHBACTCS UETKas CTPYKTypa, JIOTHYecKas
MIOCJIEIOBATEIBHOCTD, OTPaXKAroIlasi CYIIHOCTh PACKPBIBAEMBIX IOHSITHIA, TEOPUH, SBICHHA.
Cmyoenm xopowio anennupyem mepmunamu Hayku. OOHAKO 3ampyoOHsSemcs Omeemums Ha
donoanumenvHvle 80Npocyl No meme 0okaada (1-2 sonpoca).

- 4 6annoe évicmasnaemca cmyoeHmy, eciiu N0O20MoeGJeH KauecCmaeHHbll 00KIa0: TeMa XOPOIIOo
packpeiTa, B M3JIOKCHUU JIOKJIAJa TPOCICIKUBACTCA 4YeTKas CTPYKTypa JIOTHYecKas
MIOCJICIOBATEIBHOCTD, OTPAXKAIOIasi CYIIHOCTh PACKPBIBAEMBIX IOHSITHIA, TCOPUH, SBICHHIA.
Cmyoenm c60600n0 anennupyem mepmurnamu Hayku. OOHaKo Ha OONOIHUMENbHbIe 8ONPOCHL NO
meme doxnaoa (1-2 eonpoca) omeeuaem moabKo ¢ NOMOUBIO NPEN00A8amensl.

- 5 6annoe évicmasnaemca cmyoeHmy, eciu n0020MosieH KayecmeeH bl 00KAA). TeMa XOPOIIOo
packpeiTa, B M3JIOKCHUU JIOKJala TPOCICIKUBACTCS 4YeTKas CTPYKTypa JIOrHYecKas
MIOCJICIOBATEIBHOCTD, OTPAXKAIOIasi CYIIHOCTh PACKPHIBAEMBIX TOHSATHIA, TCOPUH, SBIICHHA.
Cmyoenm c80600HO anennupyem mepMUHAMU HAYKU, OeMOHCMPUpYem asmopcKyro NO3ULUIO.
Cnocobern omseemums Ha OONOIHUMENbHbIE BONPOCHI O meme 0okaada (1-2 eonpoca).
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Bormpocsl k 1 pyOexxHOM aTTecTaium.

1. CymHocTh MaTepuagoOBeIECHUS.

2. Kpucrammueckoe CTpOeHUE METAIIJIOB.

3. CrutaBsl.

4. MakpocTpyKTypa, MUKPOCTPYKTYpa.

5. Iuddy3ust KOMITOHEHTOB.

6.0LK, I'IK, T'TTY.

7.0co0eHHOCTH CTPOEHUS] KPUCTAJUIMYECKUX TeTl.
8.Kpucranmu3amus YuCTbIX METAJIIOB.
9.KpuBast HarpeBaHuU.

10.KpuBas oxnaxaeHus 06€3 nepeoxaakIeHuUs.
11.KpuBas ¢ nepeoxJiaxaeHUEM.

12 KpuBas ¢ netiiei nepeoxaakIaecHus.
13.KpuBas oxyaxxaeHuss aMoOppHOTO Tea.

14 MexaHu3M mpolecca KpUucTalIn3aluu.
15.11eHTpBl KPUCTAIITU3AIUU U UX POCT.

16. AnnmoTponusi METaIoB.

17.1IpoyKThl JOMEHHOTO POU3BOACTBA.

Obpaszey 3a0anus k 1 pybesxcnou ammecmayuu.
1. CymHoCTh MaTepHAIOBEICHHUS.
2. MakpocTpyKTypa, MUKPOCTPYKTYpa.
3. KpuBas HarpeBaHusl.

Bonpocsl k 2 pyOexHON aTTecTaluu.

1.JInTelHbIN 4yTyH.

2. llepenenbubiit uyryH. CrienuanbHbIN YyTyH.
3.XapaKkTeprucTUKa COCTOSTHUS YUCThIX METAJIJIOB.
4.JlnarpamMmMa COCTOSIHUS CIUIAaBOB CBUHEI-CypbMa,Pb-Sh.
5.YrnepoaucTeie cTaiu.

6.JlernpoBaHHBIE CTAJIH.

7.MapkupoBKa B JIESTHPOBAHHBIX CTaJISX.

8.JlmarpamMma cocTosTHUS Kemne30-yriepo, Fe-C.
9.3aaua 1o nuarpamMMe COCTOSIHUS CIIaBOB xKelne30-yriepon, Fe-C.
10.Tepmuueckast 00OpaboTKa cTaju.

11.Buasl Tepmuyeckoit 06paboTKH.

12.1Tpon3BOACTBO aNIOMUHHUS.

13.Menp u criaBsl Ha €€ OCHOBE.

14 Hemerannuueckue MaTepHuasibl.

15.Pe3nHOBBIE MaTEpUAIIbI.

16.MapkupoBKa B yIII€POJUCTHIX CTATSX.
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Obpasey 3a0anus k 2 pyoexicHol ammecmayuu.
1. JIuTelHbIi yyTryH.
2. Jluarpamma COCTOSIHUS CIIaBOB CBUHEI-cypbMa,Pb-Sh.
3. Menp 1 cruiaBbl Ha €€ OCHOBE.

Kpumepuu oyenueanusa pybescnoii ammecmayuu

- 5 6annoe évicmasnsemca cmyoenmy, eciu n0020MosLeH KayeCmeeH bl O0KIA). TeMa XOPOIIOo
packpeiTa, B W3JOXKCHHUU JIOKJIAJa MPOCICKHUBACTCS 4YeTKas CTPYKTypa, JIOTHYecKas
IIOCJIEIOBATEIbHOCTD, OTPa)XKarollasi CYIIHOCTb PACKpPBIBAEMBIX IIOHATHH, TEOpPUH, SBICHUMN.
Oonako cmyoenm ne 0co3Haem cés3b OAHHO20 NOHAMUSL, MEOPUU, ABLEHUS C OPYeUMU 00BEKMAaMU
OUCYUNTUHDL.

- 10 6annoe evicmasnsemca cmyoeHmy, eciu NoO20MOGIEH KA4eCMBeHHblll O0O0KIA): TeMma
XOpOIIO PAcKphITa, B HM3JIOKEHUM JOKJIAJa TPOCICIKUBACTCS YETKas CTPYKTYpa, JIOTUYeCKast
MIOCJICIOBATEIBHOCTD, OTPAXKAIOIasi CYIIHOCTh PACKPBIBAEMBIX IOHSATHHA, TCOPUH, SBIICHHIA.
Cmyoenm xopowio anennupyem mepmuHamu Hayku. OOHaxo 3ampyoHsemcs Omeemumsv Ha
O00NnoIHUMeNbHble 8ONPOCHL N0 meme 0oknada (1-2 eonpoca).

- 15 6annoe evicmaenaemcsa cmyoenmy, eciu noO2OMoGIeH Ka4eCmeeHHvlll 0OKIA0d: TeMa
XOpOIIO PACKpBITa, B HM3JIOKEHUH JIOKJIAJa TMPOCICKUBACTCS YETKAas CTPYKTypa JIOTHYecKas
IIOCJIEIOBATEIbHOCTD, OTPAXKAloIasi CYIIHOCTb PAaCKpPBIBAEMBIX IIOHATHH, TEOpPUH, SBICHUMN.
Cmyodenm c60000HO anennupyem mepmunamu Hayku. QOOHAKo HA OONOHUMENbHbIE BONPOCHL NO
meme doknaoa (1-2 eonpoca) omeeuaem moabKo ¢ NOMOUBIO NPEN0OABAMensl.

-20 fannoe evicmasnaemcsa cmyoOeHmy, eciu NoO20MOSIeH KAYeCmEeHHbulll O00KNad: TeMma
XOpOIIIO PACKPhITa, B HM3JIOKEHUM JIOKJIAJa IMPOCICKUBACTCS YETKas CTPYKTypa JIOTHYecKas
MIOCJICIOBATEIBHOCTD, OTPAXKAIOIlash CYIIHOCTh PACKPHIBAEMBIX TOHSATHHA, TCOPHUM, SIBICHHIA.
Cmyoenm c80600HO anennupyem mMepMUHAMU HAYKU, OeMOHCMPUpYem asmopcKyro NO3ULUIO.
Cnocoben omeemums Ha OONOJHUMENbHBLE BONPOCHL N0 meme 0oknada (1-2 eonpoca).

BOHpOCLI K 5K3aMCHY.

1.CymHoCcTh MaTepuanoBeICHHUS.
2.Kpucraminyeckoe CTpOEHUE METAJLIOB.
3.Cnnassl.
4.MakpocTpyKTypa, MUKPOCTPYKTYpa.
5. duddy3ust KOMIIOHEHTOB.
6.0OLK, I'lIK, I'TTY.
7.0cO0EHHOCTH CTPOEHUS KPUCTAIUTMYECKUX Tell.
8. Kpucramimnszanus 4ucTbiX METAIIIOB.
9.KpuBas HarpeBaHusl.
10.KpuBas oxnaxaeHus 0e3 mepeoxiaxIeHus..
11.KpuBas ¢ nepeoxJiakJeHUEM.
12.KpuBas ¢ netien nepeoxiaxacHus.
13.KpuBas oxnaxaenusi aMmopdHOTo Tea.
14.Mexanu3m npoiiecca KpUCTALTA3ALNH.
15.11eHTphl KpUCTAIIN3ALMN U UX POCT.
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16.AnoTponus METalIOB.

17.11poayKThl TOMEHHOTO TPOU3BOJICTBA.

18.JIuteiinblii 4yryH.

19 lepenenpuslit uyryH. CrnenuaabHBIN YyTyH.
20.XapaKkTeprcTUKa COCTOSIHUS YUCTHIX METAJLIOB.
21.J/TnarpaMma COCTOSIHHSI CILTaBOB CBHHEI-CypbMa,Ph-Sh.
22.YTIIepOoIUCThIC CTAIH.

23.JlerupoBaHHBIC CTAJIH.

24 MapkupoBKa B JIESTUPOBAHHBIX CTAJISX.

25.]luarpaMmma cocTosTHUS Jxemne30-yriaepos, Fe-C.
26.3a1a4a o quarpamMme COCTOSIHHS CILIaBOB Jkene30-yraepo, Fe-C.
27.Tepmuyeckas o0paboTKa CTau.

28.Bunel TepMudeckoit 00paboTKH.

29.I1pon3BOJACTBO ATFOMUHUSA.

30.Menp u cIuIaBbI HA €€ OCHOBE.

31.Hemeramnieckrue MaTepuabl.

32.Pe3nHoBbIC MaTepUAIIbI.

33.MapKupoBKa B yIICPOJAUCTHIX CTAISX.

Obpaszey bunema K K3aMeH).
1. JIuTeiHbIil UyryH.
2. Jlnarpamma COCTOSIHHSI CILJIaBOB CBUHEI-CypbMa,Ph-Sh.
3. Menp 1 CIUTaBbI HA €€ OCHOBE.

- Hé 3aUmeHOo eébicmaejiaemcs cmydenmy, eca noo020moeieH HeKaueCmeeHHblll omeem. mema
He packpvima, B W3JIO0KEHUU OTBETa OTCYTCTBYET 4eTKass CTpPyKTypa, JIOTM4ecKas
IIOCJIEIOBATEIbHOCTD, OTPAKAIOIIAS CYIIHOCTh PACKPBIBAEMBIX ITOHATUHI, TEOPUH, SIBJICHUM.

- 3a4YmMeno 6bICMABNAEMCA CIYOEeHNY, ec/IU N0020MOBIeH KAYeCn8eHHbILL 0Omeem . TeMa XOPOIIIo
packpbiTa, B UW3JIOKEHUH OTBETa TMPOCIEKUBACTCS YETKas CTPYKTypa JIOTHUYeCKas
MOCIIEA0BATENHHOCTh, OTPaXKAIOIIasi CYIIHOCTh PACKPHIBAEMBIX MOHSITHI, TEOpWH, SIBICHUM.
Cmyoenm c60600n0 anennupyem mepmuramu Hayku. QOOHaAKo Ha OONOIHUMENbHbIE 8ONPOCHL NO
meme dokaaoa (1-2 eonpoca) omeeuaem moabko ¢ NOMOWBIO NPenoda8amels.
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I'po3HEHCKUI TOCYAAPCTBEHHBIN HEPTAHON TEXHUYECKUH YHUBEPCUTET
uMm.akagemuka M. MUIIHOHIIMKOBA

buner Ne 1
Jucuuniamaa  MaTepualloBeCHHE. 9K3AMEH
WHCTUTYT SHEPreTUKH CIIENHANBHOCTE: TM cemectp: 3

1.CyniHoCcTh MaTepualioBeICHUS.
2.Kpucrajueckoe CTpOCHUE METAIIJIOB.
3.Cnnassl. YTBepxaaro:

« » 20 T 3aB. kadenpoii Mcaesa M.P.

I'po3HEHCKUI TOCYIapCTBEHHBINH HEPTIHON TEXHUYECKUI YHUBEPCUTET
uM.akagemMuka M. .MuIInoHIIKKOBA

buier Ne 2
JucuuninmHa  MaTepualioBeICeHHE. OK3AMEH
WNHCTUTYT SHEPreTUKH CIIeUanbHOCTh: TM cemectp: 3

1.MaxkpocTpyKTypa, MUKPOCTPYKTYpa.
2. lupdpy3ust KOMITOHEHTOB.
3.01K, I'IK, I'TIY. YTBepkIato:

« » 20 r 3aB. kadenpoii Ucaea M.P.

I'po3HeHCKUH TOCY1apCTBEHHBIH HEPTIHON TEXHUYECKUN YHUBEPCUTET
uMm.akagemuka M. .MuIInoHIIMKOBA

buster Ne 3

JucnumimHa  MarepuaiaoBedeHHE. 9K3AMEH

WMHCTUTYT HEPreTHKN CHenuaabHOCTh: TM  cemectp: 3
1.0cobenHOCTH CTPOEHUS KPUCTAJUIMYECKHUX TEJl.
2 Kpucranmu3zamnus YuCTbIX METaJJIOB.
3.KpuBas HarpeBanwus VYTBepxkaaro:

« » 20 T 3aB. kadenpoii Ucaea M.P.

['po3HeHckuit rocy1apCTBEHHBIN HEPTSIHON TEXHUYECKUI YHUBEPCUTET
nM.akagemuka M./[.MuimMoHIrKoBa
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buier Ne 4

JucnummmHa  MaTepuaiaoBedeHUE. OK3AMEH

WNHcTuTyT 3HEpreTKH crienuanbHOCTh: TM  cemectp: 3
1.KpuBas oxjaxxaeHusi aMoppHOTo Tena.
2.MexaHu3M Mpoliecca KpUCTaUTH3AIIH.
3.LleHTpbl KpUCTAJUTU3AIMH U UX POCT. YTBepxkaato:

« » 20 r 3aB. kadenpoii Ucaea M.P.

I'po3HeHCKUH TOCY1apCTBEHHBIH HEPTAHON TEXHUUECKUN YHUBEPCUTET
nM.akagemuka M./ [.MuuMoHIuKoOBa

Buner Ne 5

JucnumimHa — MaTtepuaiaoBedeHHE. OK3AMEH

WMHCTUTYT HEPreTHKN CHEeNHaIbHOCTh: TM  cemectp: 3
1. Annotponust MeTaIoB.
2.ITpoayKThl JOMEHHOTO POU3BOICTBA.
3.Kpusas oxnaxaenus 6e3 nepeoxaakKacHusI. YTBepxkaato:

« » 20 T 3aB. kadenpoii Ucaea M.P.

I'po3HeHCKuU# rocy1apcTBEHHBIN HEPTAHOM TEXHUUECKUN YHUBEPCUTET
uM.akagemuka M. .MuIInoHIIMKOBA

buier Ne 6

Jucuunnmaa  MaTepualioBeJIeHHE. OK3AMEH
WHCTUTYT 3HEpPreTHKN crnenuagbHocTh: TM  cemectp: 3

1. JlurteiiHblil yyryH.
2. llepenenbublil uyryH. CrienuanbHbBIA YyTYH.
3.XapakTepuCTHUKA COCTOSHUS YUCTHIX METAJJIOB YTBepxkaaro:

« » 20 T 3aB. kadenpoit Mcaera M.P.

I'po3HeHCKUH TOCY1apCTBEHHBIM HEPTIHON TEXHUUECKUN YHUBEPCUTET
uMm.akagemuka M. . MUIInoHIIKMKOBA

buner Ne 7

JucuumimHa  MaTepuaiaoBeaeHUE. 9K3AMEH
WMHCTUATYT HEPreTHKN CHenuaabHOCTh: TM  cemectp: 3

1. Jlmarpamma COCTOSIHHS CIJIAaBOB CBHHEI-CypbMa,Pb-Sh.
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2. YTIepoaucThie CTaJIH.
3. Kpuas c nepeoxmnaxaeHuem.

Y1Bepxaaro:

« » 20 r 3aB. kadenpoii Ucaea M.P.

I'po3HeHCKUH TOCYIapCTBEHHBINA HEPTSIHON TEXHUYECKUI YHUBEPCUTET
uM.akagemuka M./ [.MuumoHIIuKOBa

buner Ne 8

Jucuuniamaa  MaTepualloBeICHHE. 9K3AMEH

HNHcTuTyT 3HEpreTKH crienuanbHocTh: TM  cemectp: 3

1. JlerupoBaHHBIE CTaJH.

2. MapkupoBKa B JETUPOBAHHBIX CTAJISX.
3. Kpwuas c netneii nepeoxaakacHusI.
YTBepkIato:
« » 20 r 3aB. kadenpoii Mcaesa M.P.

['po3neHckuit rocy1apcTBEHHBIN HEPTIHON TEXHUYECKUIT YHUBEPCUTET
uM.akagemMuka M. .MUIIHOHIIKMKOBA

buier Ne 9

JucnumimHa  MaTepuaiaoBedeHHE. 9K3AMEH

MHCTUTYT 3HEPreTHKH chenuagbHocTh: TM  cemectp: 3
1. Kpugas oxnaxaenus amopdHOro Tena.

2. JlerupoBaHHbBIE CTaAH.

3. MapkupoBKa B TETUPOBAHHBIX CTAISIX.
VYr1Bepxkaaro:

« » 20 T 3aB. kadenpoii Ucaea M.P.

I'po3HeHCKUi TOCY1apCTBEHHBIH HEPTIHON TEXHUYECKUI YHUBEPCUTET
uMm.akagemuka M. . MuIInoHIIMKOBA

Buner Ne 10

JucnumimHa  MaTtepuaiaoBeaeHUE. 9K3AMEH
WMHCTUTYT HEPreTHKN CHenuaabHOCTh: TM  cemectp: 3

1. JluteiiHblil UyryH.
2. llepenenbHblil uyryH. CrieManbHbIA yTyH.
3.KpuBas oxnaxxaeHus 6e3 nepeoxakaeHus.
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YT1Bepxaaro:

« » 20 T 3aB. kadenpoii Ucaea M.P.

I'po3HEHCKUH TOCYIapCTBEHHBINH HEPTIHON TEXHUYECKUN YHUBEPCUTET
nM.akagemuka M./[.MuuMoHIuKoOBa

buier Ne 11

Jucuunnmaa  MaTepualloBeeHHE. 9K3AMEH

WMHCTUTYT HEPreTHKN CHenuaabHOCTh: TM  cemectp: 3
1. Tudbdy3us KOMITOHEHTOB. 2
2 .OLK, 'K, I'T1Y.
3.XapakTepHucTuKa COCTOSIHUS YUCTHIX METAJLIOB.
Yr1Bepxaaro:

« » 20 T 3aB. kadenpoii Ucaea M.P.

I'po3HeHckuii rocy1apCTBEHHbINH HEPTIHOW TEXHUYECKUN YHUBEPCUTET
uM.akagemuka M./[.MUUTHOHIIHKOBA

buier Ne 12

JucuunnmHa  MaTepualioBeICHUE. OK3AMEH

I/IHCTI/ITYT OHCPICTUKH CIICIHIHMAJIbHOCTD!: ™ CEMCCTD: 3

1.KpI/ICTaHHI/I‘ICCKOG CTPOCHUC MCTAJIJTIOB.

2..Crnassl.
3. Kpuas c nepeoxnaxaeHuem. YTBepxkaaro:
« » 20 T 3aB. kadenpoit Mcaea M.P.
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