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Cneuudurkanus TeCTA
o aucuunInHe «VeraanoBeAeHue»
auist OnleHKH 3HAHUH Te1aroros
(JIs UCTIOJIB30BAHMS C 2023 roxa)

1. Iean: PazpaboTka TECTOBBIX 3amaHui s HaroHaIbHOTO KBaIM(UKAIMOHHOTO TECTUPOBAHHA B
XOJI€ aTTECTAlliH TeIaroros, 3aHMMAOIINX JOJKHOCTH B OpTaHU3aLMsX 00pa3oBaHus, peanu3yomux
0Gpa3oBaTeIbHbIE MTPOrPaMMbl TEXHHHECKOTO ¥ mpo(eCCHOHANBHOTO, OCIECPEHETO 00pa3zoBaHusl.

2. 3amaua: OnpeaencHue COOTBETCTBHA ypoBHS KBATM(OUKALMK TEAATOrHIecKOro paboTHHKa
KBaTH(QUKAIHOHHBIM TPEOOBAHHAM.

3. Conepxxanme: TecT TO TUCIHILIAHC «MeTaa/I0BeNeHHs IS aTTEeCTAlldd IeJaroros Mo
crenmanproctd  «07151300 Meranayprust 4epHBIX MeTAJIOBY» UT KBaIHpUKALMH W07151401-
DAEKTPOJM3HHK  PaCIUIaBJICHHBIX coJieH, 3W07151402-AnnapaT4uK-ruApoMeTaLIypr,
3W07151403-Il1aBuabIHK  MeTalia M CIUIABOB, 4S07151404-Texunk-mMeTauIypr, 10
crenmansrocTH «07151400-MeTasryprusi UBETHBIX MeTaJIOBY JUld KBanHuKarHi 3W07151401-
JNEeKTPOJIM3HHK  PACIUIaBJIeHHBIX coneir, 3WO07 151402-AnnapaT4uK-rHApOMETALIYPT,
IW07151403-Il1aBUIbIAK  MeTa/Ia W CILUIABOB, 4S07151404-Texuuk-MeTaIypr, 10
crienmansHocTd  «07151500-Texnu4eckoe o0cJIy?>kKMBaHHE ¥ PEMOHT JOMEHHOH medm» I
KBaJIA(PUKALUH 3W07151501-Ta30BIMUK  JOMEHHOH  MeEqH, 3W07151502-BoaonpoBoa4HK
JOMEHHOH meyvH, 3W07151503-T'0pHOBOii JOMEHHOI Te4H.

Ne Tema Ne IloaTema
01 | OcuoBuble ceefenns | 01 | OOwme cBeeHMS O METaJlIAX.
0 MeTajIax u BHyTpeHHee CTPOEHHE METAJLIOB 1 CILIABOB.
CILIaBax 02 | CaoiicTBa TeJl KPUCTANIHYECKOr0 CTPOCHHU. JedexTsl

KPHCTAJUTHYECKOTO CTPOECHHUS.

03 | Tpu cocTOsHUS BEIECTBA

AJIOTPOIIHS METALIOB, IONTUMOPQH3M

04 | MeTo/ipl M3yUeHHs CTPYKTYPbI METAJIJIOB H CIIIABOB

02 | Knaccudukarms. 05 | duznueckye CBONCTBA METAJLIIOB.
CaoiicTBa METAIOB ¥ XuMHuuecKkre CBOHCTBA METAJLIOB.
CIIJIaBOB 06 | Mexanuyeckue CBOMCTBA
MeTa/uIoB. TeXHOTOrHYecKHe CBOMCTBA METATIOB.
03 | Teopus crIaBoB 07 | Ctpoenue crnaBoB, MeXaHH4ECKasd CMECD, XUMHYECKOE

coequHeHue, TBEP/BIC PaCTBOPbI

JlvarpamMMa JKeje30-yrjiepon

04 | ITpou3BOACTBO CTAIH 08 | Crioco6sl MPOXU3BOJCTBA CTAIH: MapTeHOBKHH, KOHBEPTED,
HIIEKTPUIECKUH ‘

09 | YrnepoaucThle U JISTHPOBAHHBIC CTAIIH.

10 | KauecTBeHHbIE CTANM: OOBIKHOBEHHOTO Ka4eCTBa, KaueCTBEHHEIC

¥ BBICOKOKa4eCTBEHHBIE CTaJIH.

05 | ITpou3BOJCTBO 11 | JloMeHHBIH mpoLecc.

YyryHa Xene3nnie pyapl.

12 | Buzs! uyryHOB: Iepe NeIbHBIA (6enblit), CepbIi, KOBKHUH,

BBICOKOTIPOYHBIA YyTYH.

06 | TBepable CIUIABEI 13 | Xumuueckuil cOCTaB.




Mapxuposka. [Ipumenenue
07 | Tepmuueckas 14 | Buzasl TepM00OpaTOOTKH: 3aKallka, OTIIYyCK, HOpMalli3anus,
06paboTKa CTany u OTIKHT.
qyryHa
09 | Koppo3us METaIIOB 16 | CymHOCTh KOPPO3HHU U €€ BUJIBL
10 | LIBeTHBIE METAIUIBI U 17 | CBoiicTBa IBETHBIX METAIIOB.
HX CILJIaBBI CriaBel JIETKHX IIBETHBIX METAJUIOB
18 | TexHOIOTHS MPOU3BOJICTBA IBETHBIX CIIJIABOB
JluTeitHOE TPOU3BOJICTBO

KonTekcTHbIE 3a8aHus (TEKCT, Tabnuna, rpaduka, CTAaTHYCCKHE NaHHbIC, KAapTHHKA U T.1.)

4, XapakKTepUCTHKA CONep:KaHHUs 3aaHMil:

OCHOBHBIE TEXHUYECKHE MAaTepHAIIB; KIaCCH()HKALUs CTATEH 110 XUMHIECKOMY COCTaBY, IIO Ka1ICCTBY,
[0 HA3HAYEHHIO; IPUHIUIE MAPKHPOBKHA YITIEPOMCTBIX U JIETHPOBAHHBIX CTAJICH.

MexaHHYeCKHe CBOMCTBA M KOHCTPYKHIHOHHAsi NPOYHOCTh: MEXaHMYECKHEe CBOMCTBA,
onpesenseMble IIPA CTATHYECKOM PAacTsHKCHHU; TBEPIOCTh; MEXAaHUIECKUE CBOIiCTBa, OIpeleIsIeMBbIe
IpH JMHAMMYECKHX HArpy3KaX; MEXaHWYeCKHe CBOWCTBA, ONpPEACTAEMBIC IIPH IHKIMYECKHX
Harpy3KaX; MEXaHHYeCKHe CBOMCTBA, ONpeAeisieMble TpH  HOBBIUEHHBIX — TEMNCpaTypax.
KOHCTPYKIIMOHHAs! IPOYHOCTD M CBOHCTBA €€ ONPEACIAIONINE; N0JrOBEIHOCTD, KaK OHO U3 CBOMCTB
HAJE)KHOCTH, CBOWCTBA, OMNpENENSIOMME  JOATOBEYHOCTh — M3fenui.  TexHomoruueckue H
9KCIUIyaTallMOHHbIE CBOWCTBA MAaTEPHATIOB.

ATOMHO-KPHCTAJJIHYECKOE CTPOCHHE META/UIOB H CIIABOB: OCHOBHBIC THIIEI KPHCTALTAIECKUAX
PEIETOK; AHW3OTPOIHs CBOHCTB KPHCTAILIOB; MOMMMOP(U3M; AePEKThl KPHCTAIMYECKOTO CTPOCHHS;
TEOpeTHYEeCKas ¥ peaibHas POYHOCTb.

[Tporeccsl MIaBIEHMS ¥ KPUCTALTH3AIUH.

JMedopmMauusi U paspylleHHe MaTepHasoOB: ynpyras M IUIaCTHYECKasd nedopmanus; MeXaHH3M
TacTHUYECKOH feopMaliy; BIMSHHE IUIACTHYECKOH Jedopmanuu Ha CTPYKTYpy M CBOHCTBA
MeTayla; Hakien. MeXaHu3M 3apOXKIEHUs TpPEIUMHbI; BA3KOE M XPYNKOE pa3spylICHHS;
XJIaTHOJIOMKOCTb.

Bausinde HarpeBa Ha CTPYKTYpY AedOPMHPOBAHHOr0 MeTa/Ia: PEKPUCTAIIU3ALMSA; BO3BPAT;
BIMSIHME HArpeBa Ha CTPYKTYPY H CBOMCTBa N1€(OPMHPOBAHHOTO METAUIA; XONOAHAs M ropAdas
nedopmanus.

Teopusi CIIABOB: MOHATHE CIUIABA, CHCTEMbI, KOMIIOHEHTA, (pa3bl; TBEP/IbIE PACTBOPEI, XHMHYICCKHE
COC/IMHEHHS, MEXAHWYECKHE CMECH; JMarpaMMbl COCTOSHMS [IBOMHBIX CIUIaBOB (C MONHOH
PACTBOPHMOCTBIO KOMIIOHEHTOB B TBEPIOM COCTOSHAHM, OOPa3yIOIIMX MEXAHUYECKUE CMECH M3 HUCTBIX
KOMITOHEHTOB, C OrpaHHYEHHOH pacTBOPHMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSHHH, obpa3yromux
XUMHYECKHE COCIUHEHHS, KOMIOHEHTbl KOTOPHIX HCIBITBIBAIOT MOIHMOP(HBIE NPEBPAILEHNs);
kiaccHUKalus BHAOB TepMHUYeCKOM oOpaboTku 1o A.A. bouBapy, CBA3b MEXAY AHArpaMMamu
COCTOSHMS ¥ BO3MOXKHOCTBIO TEPMUYECKOH 06paboTKH., :

JKesre30 ¥ 7KeT€30yrIePOANCThIE CILIABBI: COCIMHEHHE Kele3a C yriIepoaoM; JuarpaMmma CoCTOSHUA
)KEJIe30-1IeMEHTUT; YyT'YHBL.

Teopusi TepMu4ecKoi 00pabOTKH CTAJH: CYLIHOCTh U Ha3HAYCHHUE TEpMUUECKOH 00pabOTKH; CBA3D
MEXIy JUarpaMMOH COCTOSHHS JKEJIe30-LUEMEHTUT U pPEXHUMaMU TEPMHYECKOH 00pabOTKH CTalei;
OCHOBHBIE MpEBpAIEHHs IPH TepMUUecKoii o6paboTke craneil (IpeBpallleHHE NEpIUTa B ayCTCHHT,
IpeBpallleHre ayCTEHWTa B TMEPIMT, AuarpaMma H30TEPMHYECKOro MpPEBPALICHUA aAyCTCHHUTA,
MapTeHCUTHOE TpeBpalleHue, OEHHUTHOE TIpeBpalleHHe, IPEBPAIIEHHS IPH OTIYCKE).
TeXHOJIOTHST TePMHYECKOH 00palOoTKH CTajJM: OCHOBHBIE COCTABJIAIOIIME TEXHOJOTMIECKOTO
Iporecca TepMUIECKOH 06paboTKH (TeMIepaTypa U BpeMs HarpeBa, BO3JICHCTBHE CPE/BI Harpesa Ha
METall, YCJIOBHs OXJIXIEHMA); MpeaBapUTeIbHas TEpMHUIECKas obpaborka (omxur 1 u 2 poxa,
HOpMAJM3alKs); OKOHYaTeNbHas TepMudeckas oOpaboTka (3aKalka M OTIYCK, MPOKAaTHBAEMOCTD,
CrIoco6bI 3aKaJIKK ); TEPMOMEXaHHYecKas 00paboTKa.

XuMHKoO-TepMHYeckasi 00paboTka M Apyrue cnoco0bl MOBEPXHOCTHOrO yIPOYHEHMs JeTajIei:
leMEeHTaUKsl, Aa30THPOBaHME, OOPHPOBAHHE, CUIMIMpPOBaHWE, JU(pQY3HOHHAs META/LIM3ALMs,
TIOBEPXHOCTHAsI 3aKaJIKa, METO/IbI IIOBEPXHOCTHOI'O MIACTHIECKOro nehopMupOBaHUS.




JleripoBaHHble CTAIM H CIUIABBI: JIETHPOBAHKE H €r0 POJIb; BIMSHHUE JCTHPYIOIIMX 9JIEMEHTOB Ha
nosmuMopdHBIe NpeBpalleHus; Gaspl, 00pasyeMple JETHPYIOLINMH NIEMECHTaMH (TBepIBIE PaCTBOPBI,
KapOUIBI, UHTEPMETAIUIH/IB]); BIUAHUE JIETUPYIOLIMX 3JIEMEHTOB Ha CTPYKTYpY H CBOMCTBA cTasle, Ha
IIPOKATHBAEMOCTh; KIIACCH(UKAIMA JETHPOBAHHBIX CTaJlel 10 CTPYKTYPE B PABHOBECHOM COCTOSHHMH,
ne(eKTHI IerHPOBaHHBIX CTAICH.

KOHCTPYKIHMOHHbIE CTaMM O00IIero Ha3HA4eHHsl: CTPOMTENbHbBIC, apMATypHBIC, NEMEHTYCMBIC,
yJIy4iuaeMble, PECCOPHO-TIPY>KHHHBIE, BBICOKOIPOYHBIE, MOJIIHITHUKOBbIE, aBTOMATHBIE.
VHCTpyMeHTaIbHbIE CIUIABBI: KIAaCCHMUKAIMs WHCTPYMEHTATBHBIX CIUIABOB II0 HA3HAHYEHMIO, IO
TEMIOCTOMKOCTH; CIUIABBI JUIS PEXKYIIEro, H3MEPUTENHHOTO U IITAMIOBOrO HHCTPYMCHTA.
CrienuajibHbIe CIUIABBI: KOPPO3WS M KOPPO3UOHHAs CTOMKOCTB; KOPPO3HOHHOCTOHKHME CIUIABEI
(XpOMHCTBIE HEP)KABEIOLIKUE, XPOMOHUKEIIEBBIE HEP)KABEIOIINE); M3HOCOCTOMKHE CTalM; BIIHAHHME
MOBBIICHHONW TeMIepaTypsl Ha CBOHWCTBA CIUIABOB; JKapoONPOYHOCTh, AJIHTENBbHAS IPOYHOCTS,
penakcanus, IOJ3y4ecTh; JKAapONPOYHBIE U HKAPOCTOMKME CIUIABBI; XJIaJOCTOMKHE U KPHOTEHHBIE
CITABBL, CIUIABEI C OCOOBIMH TEIUIOBBIMH M YNPYTMMH CBOHCTBAMH; MArHUTHBIC CIIABBI,
JIEKTPOTEXHUYECKHE MATEPHAIIBL.

[[BeTHbIE META/LIbLI M CILIABBI: CIUIABBI ANIOMHMHHS, MCIH, TUTaHA, MarHus, LWHKA; TYrOIJIaBKAC
METAJIIBI; TIPUTIOHN.

CyIIHOCTh ¥ 3HAYEHHE JUTEHHOro MPOM3BOACTBA. MeTalkl ¥ CIUIABBI, NPUMCHICMEIC B TUTEHHOM
npomsBozncTBe. Uyrynnoe Jmrthe. CrampHoe nuThe. |TexHOMOTHA ! JIUTEWHOTO IIPOH3BOJCTBA.
CrenuanbHble CrIOCOOBI JIUTHS.

VI3MeHeHHe CTPYKTYpl H CBOKCTB MeTaUloB IpH obpaborke nasieHueM. IIpokarka. Bonouenue.
Koska. [Tpeccosanue. [llTamnoska.

CyIIHOCTD, 3HaueHHe W BUBI cBapku. CriocoOwl cBapku. Busiel cecapHbIx pabor.

5. TpyaHOCTh TECTOBBIX 33JaHMH B OXHOM BapHaHTE TecTa: TecT COCTOUT W3 3-X ypoBHei
TpyaHOCTH: 6a30BbIi ypoBeHb (A) —25 %, Cpe/THHH YPOBEHb (B)-50 %,Bb1coKH# ypoBeHb (C) — 25 %.
Ba30Bblil ypoBeHb TPYIHOCTH XapaKTEpPH3yeT BOCIPOM3BEJEHHE MPOCTHIX 3HAHWMH W HaBBLIKOB,
NO3BONAET INPOBECTH ONEHKH MHHHMMAIBHOTO YPOBHS TOATOTOBJICHHOCTH — 00yHaromerocs,
BBITIOJIHEHHE TPOCTHIX JAEHCTBHs C TOMOLIBIO ONPEENEHHBIX yKa3aHHH, HMCIOIb30BaHUE MPOCTHIX
apryMEHTOB U €CTECTBEHHOHAYYHBIX ITOHSITHHA.

Cpenuuii ypoBeHb TPYIHOCTH XapakTepU3yeT MPAaBUIIBHOE BOCIPOM3BEICHHE OCHOBHBIX 3HAHUH U
HaBBIKOB, pACIIO3HABaHWE MPOCTBIX MOJENIEH B HOBBIX CHTYallUsX, YMEHHE aHAIM3HPOBATH,
cpaBHMBaTh, 0000IAaTh H CHCTEMATHU3UPOBATh [aHHBIG, HCIOJIB30BATh APryMEHTEI, 0600mars
uH(popManuo ¥ GopMyIHPOBATEH BEIBOJBL.

BhICOKHii ypOBeHb TPYIHOCTH XapaKTepU3yeT BOCIPOU3BeieH e Goiee CI0KHBIX 3HAHUH ¥ HABBIKOB,
pacIio3HaBaHue GONee CIOXKHBIX MOJENeH 3aJaHuil, MHTETPUPOBAHUE 3HAHHH, YMEHHH U HAaBBHIKOB,
AHANM3 CJOKHOH HMH(pOPMAIMM WM JIAHHBIX, [POBOJAMTH PAacCyXKAEHHE, OOOCHOBBIBATE U
(opMyTMpPOBATH BBIBOBI, HANPABIEHO HA pasrpaHHyYCHHE (PaKToB U MX [IOCJIEICTBHH, ONpEIETIeHHE
3HAUYMMOCTH MPEACTABICHHBIX (aKTOB.

6. ®opma TecTOBBIX 3aJaHuii: TeCTOBbIE 3alaHMs 3aKPBITON (POPMEI C OTHUM NPABUIIBLHBIM OTBETOM
M C OJIHUM HJIA HECKOJILKUMHU ITPaBUIBHBIMKM OTBETAMHU.

7. Bpems BBINOJIHEHHS TECTOBBIX 3aJAHUIL: ! !

[1poMOIKATETEHOCTD BBINOJHEHUS OTHOTO 3a/laHus B CPEAHEM 2-2,5 MUHYTEL

8. Ouenka:

IIpu aTTecTaluy YYUTHIBAETCA CyMMApHBIA OaJul TECTUPOBAHHS.

Jlns 3amaHuil ¢ BIOOPOM OJTHOTO BapHaHTa MPaBHIBHOTO OTBETA MPUCYKIACTCA 1 Gan, B OCTaJIbHBIX
cnydasx 0 6annos.

JUitst 3aiaHuil ¢ BEIOOPOM HECKOJIBKHX TPaBUIIbHBIX BAPHAHTOB OTBETA U3 HECKOJIBKUX MPEITOMEHHBIX:
3a BCe MpaBHJIbHBIE OTBETHI MONydaeT — 2 Hanna,

- 33 OJIHY JOIyIIEHHYIO omuOKy — 1 ba,

- 3a gonymenHsle 2 1 6onee omubku — 0 Gasos.




9. Pexomenayemasi JuTepaTypa:

1. Vmaposa IILK., Xynycosa A.K., CamunoB P.B., Kycaramos K.A. «Texsomorus MeTaioBy -
Actana: "Kacinkop" Xonmuuri " HAO, 2018.

2. Knopo3sos B.B., Ycosa JI.®. Metauryprust. TeXHONOrust METa/IIOB U METAJUIOBEICHHE. 1987.

3. Kymmep B.C., Bepemaxa A.C., Cxuprmamse AI., Herpos JI.A., bypronosa 0.10.
Marepuanoseneane. OMCK. OMI'TY 2008.

4. Kosanescxas XX.I'., Bes6oponos B.I1. OcHoBbl MaTepuaoBeeHus. KOHCTPYKIMOHHBIC MaTEPHAIBL:
yue6Hoe nmocobue / Tomck: M31-Bo ToMCKOro noMTEXHAYECKOrO YHHBEPCUTETA, 20009.
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