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BBenenue

Mertoauueckue — ykazaHusd 10 U3ydeHHMIO  gucuuiuinHbl - «Teopus
METATYPTUYECKUX IPOLIECCOB» pa3paboTaHbl B COOTBETCTBUM C paboueit
IPOrpaMMOIl TaHHOM TUCUUIUIMHBI, BXOJAAILIEH B COCTaB JOKYMEHTAllUM OCHOBHOM
obpazoBarenbHoi 22.03.02 Metamnyprus.

[lenbp HacTOSIIMX METOAMYECKUX YKA3aHUM COCTOUT B OKa3aHUHU COAECHCTBUS
00y4JaromuMcsi B yCIEIIHOM OCBOEHUHU TUCHUILIMHBI «Teopus MeTaTypruyecKux
IPOIIECCOB» B COOTBETCTBUHU C OOIIEH KOHIENIMEH OCHOBHOW 00pa3oBaTEeNbHOM
IpOrpamMMBbl 110 HapaBJIeHUIO NoAroToBkM 22.03.02 Mertamtyprus.

1. Meroanuyeckue ykazaHus AJsl NOATOTOBKH K JIa0OpaTOpHBIM padoTram

JlaGopatopHas paboTra — 3TO BHUJ Y4YEOHOTO 3aHATHUS, IPOBOJUMBIN O
PYKOBOACTBOM TMPEMOJABATEIISI, IEIbI0 KOTOPOTO SBISETCA JKCHEPUMEHTAJIbHAS
MpOBEpPKA TEOPETHUUECKUX IIOJOKEHUH U  OCBOCHHE HABBIKOB PalbOThl C
000py/OBaHMEM, M3MEPUTEIbHBIMM TPUOOpaMH WIM  CHEHUATU3UPOBAHHBIM
nporpaMMHBIM  o0ecrieueHreM. B Xoje BbITIOIHEHUS padboT  (GopMupyroTCs
MPAKTUYECKUE KOMIIETECHIINH.

K BeimosHeHuto npabopaTtopHO paboOThl HEOOXOJMMO MPHUCTYHATh TOJBKO
MOCJIE H3YYEHHUs] KOHCHEKTa JIEKUMA ¢ PEKOMEHAOBAHHOM METOJIMYECKOU
muteparypoir. Ocoboe BHUMAHWE MPU TMOATOTOBKE CIEAYET YACIUTh H3yYCHUIO
QITOPUTMOB TIPOBEJECHUS OKCIEPUMEHTA, TMpaBWJIaM TEXHUKH OE30MacHOCTH,
YCTPOWCTBY HCIIOB3YEMBbIX YCTAHOBOK W METOAMKE OOpabOTKHA OXHIACMBIX
pEe3yJIbTaTOB.

Jlornyeckas CBSI3b JEKIIMOHHBIX 3aHATUN ¥ JIAOOPATOPHBIX PA0OT 3aKII0YACTCS
B TOM, YTO TEOPETHYECKHUE MOJICJIM, W3JIOKEHHBIE IIPEIoJiaBaTesieM Ha JICKIUH,
HaxoJsIT CBO€ TMPAKTUYECKOE IMOJATBEpPXKIECHUE (WM OIPOBEPKEHHUE) B XOJE
(GU3UYECKOr0 UM KOMIBIOTEPHOTO MOJCIMpOBaHus. B mporecce caMmoCTOSITENBHOM
paboThl TOJYYEHHBIC JaHHBIE OCMBICIUBAIOTCA, (UKCUPYIOTCS B IIPOTOKOJIC
HaOJIOJIGCHUM M COBMECTHO C TpernojiaBaTeieM IOABEPraroTcs aHalIu3y, YTO
obecrnieynBaeT riiy00Koe YCBOCHHE MaTepuala.

[Ipu BBHITIOTHEHUHU AKCTIIEPUMEHTOB 00YUaAIOIIMMCS pa3peliaeTcsi UCIOoJIb30BaTh
KOHCIICKTBI JISKITUI U YTBEPKICHHBIC HHCTPYKIIUU TIO IKCIUTyaTallud 000pyA0BaHMUS.
JlemoBoe B3aMMOJIEMCTBUE C OJHOTPYNITHHUKAMU JIOIMYCKACTCS WMCKIOUUTEIBHO IS
COBMECTHOTO OOCYXJICHHSI XOJa OSKCIEPUMEHTAa W COIMOCTABJICHHS TIOTYyYEHHBIX
JTAaHHBIX, €CJIM MHOE HE 3aIPELICHO YCIOBUSIMU KOHKPETHOM 3a1aun. Bce pacueTsl u
odopMIIeHHE OTYETa JOJKHBI BBITTOJHSITHCS CTPOTO WHIUBUTYTHHO.

2. Meroauyeckue YyKa3zaHusi JI TOATOTOBKM K TMPaAKTHYECKUM
3aHATHAM

[IpakTHyeckoe 3aHATHE — OTO 3aHATHE, MPOBOJUMOE 107 PYKOBOACTBOM
npernojaBatesis, HalpaBJIeHHOE Ha YITyOJeHUE TEOPETUUYECKUX 3HAHUM U OBJIaJICHUE
OTIPE/ICICHHBIMU METOJIaMH CaMOCTOATENIbHOM paboThl. B mporecce Takux 3aHsITUI
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BbIPa0aTHIBAIOTCS MPAKTUYECKUE YMEHUSI.

Ilepen mNpakTUYECKUM 3aHATHEM CIEAYET HW3YYUTb KOHCIIEKT JIEKIMH H
PEKOMEH/IOBaHHYIO  IIpeNojaBaTesieM JIUTeparypy, oOpaiias BHUMaHHE Ha
IIPAKTUYECKOE NPUMEHEHNE TEOPUH U Ha METOJUKY PELICHUs TUIOBBIX 3afaHuil. Ha
IIPAKTUYECKOM  3aHATUM TJIABHOE — YSACHHUTH CBSA3b pEIIAEMBIX 3a7a4 C
TEOPETUYECKUMHU T10JIOKECHUSIMU.

Jlornueckast CBS3b JIEKIIUN U NPAKTUYECKUX 3aHATUN 3aKIHOYACTCS B TOM, UTO
uHbopMaIus, MOTyYeHHAss Ha JIEKIHUH, B IMPOILECCE CAMOCTOSTEIbHOW pPabOThI Ha
IPAKTUUYECKOM 3aHSATUU OCMBICIMBAETCS M IepepadaThiBae€TCsA, NpPU TOMOIIH
NPENOIaBATENS aHATU3UPYETCS, ITOCIE YEro MPOYHO YCBAUBAETCSI.

[Ipu BBIMIOJIHEHUH MPAKTUYECKUX 3aJaHUN 00y4aroIIKecs UMEIOT BO3MOXKHOCTh
[I0JIb30BAaThCSA  JICKMOHHBIM  MAaTEpHAIOM, C  pPa3pelieHHs  IpenojaBaTelis
OCYIIECTBIISITh JICJIOBOE OOIIEHUE C OHOTPYIITHUKAMH.

3. TecToBBIE 3a1aHUA

TectoBbie 3amaHust — ¢dopma KOHTPOJIA 3HAHUM, MNPEACTABIAONMIAs COO0OM
CHUCTEMY CTaHAApPTU3UPOBAHHBIX BOIMPOCOB C BapMaHTAMH OTBETOB, HAIIPABIICHHBIX
Ha TIPOBEPKY YPOBHSI YCBOCHHMS Y4eOHOIro Marepuaja U CIHOCOOHOCTU TMPUMEHSTh
TEOPETUYECKUE 3HAHWS Ha TMpakTUKe. TecTUpoBaHUE IIO3BOJIIET OOBEKTUBHO
OIIEHUTH CTENECHb MOHMUMAHUS KJIFOYEBBIX MOHATHH U BBIABUTH MPOOEIBI B 3HAHUAX
oOydJaronuxcs.

TecToBbIe 3aaHUs BKITIOYAIOT BOIIPOCHI Pa3IUYHOTO TUTIA (BBIOOP OJHOTO WU
HECKOJIbKUX TMPaBWIbHBIX OTBETOB, YCTAHOBJIEHHUE COOTBETCTBHUSA, OIPEACICHUE
XPOHOJIOTHYECKON MOCJIEeI0BAaTEIbHOCTH, 3aMOJHEHUE IMPOMYCKOB), YTO IO3BOJISET
KOMILUIEKCHO ITPOBEPUTH 3HAHUSL CTYACHTOB. Pe3yNbTaThl BBHINOIHEHUSI TECTOB MOTYT
UCIIOJB30BaThCA Il TEKYIIEr0 KOHTPOJISI  YCIIEBAEMOCTH, MPOMEKYTOUHOU
aTTECTalluM, CAaMOIIPOBEPKHU MPHU MOJATOTOBKE K ADK3aMEHaM, a TaKXe JJIsl BBISBIICHUS
HauOoJIee CIOKHBIX TEM, TPEOYIOIIMX TOMOJTHUTEILHOTO U3yUCHHUS.

4. MeTtoauvyeckue PpPeKOMEHIANUU IO OPraHU3ANUU CAMOCTOSATEJIbHOM
padoThI

CamocrosiTennbHasi paboTa BBIMOJHSAETCS B paMKax JUCHUIUIMHBL O
PYKOBOJICTBOM IIPEINOJABATENS], KAK B ayJUTOPHOE, TaK M BHEAYIUTOPHOE BpEMS.
CamocTrosiTenbHass paboTa HampaBieHa Ha (GOPMUPOBAHHE YMEHUW U HAaBBIKOB
MPAKTUYECKOIO PELICHUs 3a7]a4, HAa Pa3BUTHE JIOTUYECKOTO MBIILUICHUS, TBOPUYECKOM
aKTUBHOCTH, HCCIIEOBATEIILCKOTO IOAX0Ja B OCBOCHHHM Yy4eOHOTO Marepuala,
pa3BUTHS NO3HABATEILHBIX CIIOCOOHOCTEH. PedepaTr — camocTosiTennbHasi MUCEMEHHAS
aHaNMMTHYECKas paboTa, BRIMOJIHSAEMAas Ha OCHOBE MPe0oOpa3oBaHMs TOKYMEHTATbHOM
nH(OpMAIH, PACKPHIBAIOIIAS CYyTh U3y4aeMON TEMbI; TIPEICTABIIACT COO0N KpaTKoe
U3JI0KEHHUE COJIEPKAHUS pe3yIbTaTOB M3yUeHHUs HaydyHOU npoOieMbl. OCHOBBIBASCH
Ha pe3yJibTaTax BBINOJHEHUS pedepaTa, OOyYaIOMIMICS MOXKET BBICTYNHUTh C
JNOKJIAJOM Ha MPAKTUYECKUX 3aHATUSAX B TPYyNIE, HAa 3aCENaHUM CTYJICHUYECKOTO
HAy4YHOTO KpY)XKa, Ha CTYJEHYECKOHM HAyYHO-MPAKTUYECKON KOH(EpEeHIIHH,
OMyOJIMKOBATh HAYYHYIO CTATHIO.



WznoxxenHoe mnoHMMaHue pedepaTa Kak LEIOCTHOTO aBTOPCKOIO TEKCTa
ompesesieT KPUTEPUU €r0o OLEHKH: aKTyalbHOCTh TEMbl WCCIICIOBAHMs, HOBHU3HA
TeKCTa; 00OCHOBAHHOCTH BBIOOpAa MCTOYHHKOB HH(OPMAINH, CTENEHb PACKPBITHS
CYITHOCTH BOMPOCA; MOJHOTA U IIyOWHA 3HAHHM 10 TeMe; yMeHne 00001aTh, 1enaTh
BBIBO/JIbI, COTIOCTABJISATh PA3IUYHbBIE TOYKU 3PEHHS 110 OJHOMY Bompocy (mpobieme);
coburofieHre TpeOoBaHUM K 0hOPMIICHUIO.

Dcce/nokian - CpelICcTBO, TO3BOJSIONIEE OICHUTh YMEHHE OOydYaromerocs
MMCBMEHHO M3JIaraTh CYyTh MOCTABJIECHHOW TPOOIEMBI, CAMOCTOSTEIHHO MPOBOIUTH
aHanMM3 JTOW MPOOJEMBI C HCIOJIH30BAHMEM KOHIICTIMH ¥ aHAIUTUYECKOTO
WHCTPYMEHTAPHUS COOTBETCTBYIONIEH IUCIUIUIMHBI, JIeJaTh BBIBOABI, 0000IIArONIHE
aBTOPCKYIO TO3UIIUIO 10 MTOCTAaBICHHOM Mpodieme.

IlepeyeHb HCNOIB30BAHHBIX HH(OPMALHOHHBIX PECYypPCOB

6.1. Pexomenayemast 1uteparypa

6.1.1. OcHoBHAas JIMTepaTypa

ABTOpPBI, COCTaBHTEIN 3ariaBue N3narenscTBO, TOI KommuectBo
JI1.1 [ A.O. Kem, B.Y. Mecxu | Metamnypruieckue TEXHOJIOTUU U 0€30I1aCHOCTh ArTY, 2012
npoueccos. Yacts 1. O6mast Metaiury prust: 3BC
y4ebHoe mocobue
JI1.2 | Muxaitnos I'. T, TepMmoanHaMKKa METAJUTypTHYECKUX IILIAKOB: Mocksa: U3natensckuii Jlom SEC
Awntonenko B. U. VYuyebHoe nocodue MMUCuC, 2013
J1.3 Meraurypris MaliMHOCTPOEHUS Jlureiinoe MpoOU3BOJACTBO,
OBC
2001
JI1.4 |Burees B. A., BioBun | OCHOBBI METaJUTyprUiecKOTO MPOU3BOICTBA Mocksa: U3narenbckuit JJom
K. H., Konoxounbiies B. MUCuC, 2017 IBC
M., Canranuk B. M.
JI1.5 | AJO. Kem Mera/uryprudeckye TeXHOIOTHH U 0€3011acCHOCTh AI'TY, 2015 SEC
MPOLIECCOB: yueOHOE ocodue: yuebHoe mocodue
6.1.2. lonotHUTe/IBHAS JINTEPaTypa
JI2.1 |JIsxwmmes H. I1., l'acux | Meramtyprus ¢geppocmiasos. HYacts 1. Mocksa: M3narensckuii JJom
M. U., JameBckuii B. Mertamryprus CIjIaBOB KpeMHUSI, MapraHia 1 MUCuC, 2006 IBC
S xpoma: YuebHoe nocobue
J12.2 | JIaxuwes H. I1., Tacuk | Metamunyprus deppocniaBos. Yacts 2. Mocksa: U3natensckuii JJom
M. U., Jamesckuit B. | Merauryprus craBoB Bosib(pama, MOIHO/ICHA, MUCuC, 2007
S BaHA/Ms, TUTAHA, IIETOYHO3EMETbHBIX U ABC
PEIKO3EMETbHBIX METAIIIOB, HUOOWS, IINPKOHUS,
amoMuHus, 6opa: YueOHoe nocobue
JI2.3 | Tatapuenko, JI.M. Meramtyprust 4yryHa, )Kejne3a 1 CTalu B Mocksal|/lenunrpan: 9BC
00IIETOCTYITHOM H3JI0)KEHHU OO0beIMHEHHOE HAYYHO-
TEXHHYECKOE M3/1aTeIbCTBO
(Mockga), , 1932
JI2.4 | Yepnoycos, I1.1., Mertamryprus >kene3a B HCTOPUY LIUBUJIN3AIUH: Mocksa: MUCHUC, 2006 OBC
Manensman, B.M. yuebHoe rocodue: yuebHoe nocodue
6.1.3. Metognyeckue pa3padoTKu
ABTOpBI, COCTaBUTEIN 3arnaBue WznarenscTBO, rox Kouuectso
JI3.1 PykoBoacrtBo 11t npenosasatedeii no opranuzauuu | Pocros w//l.: UL AI'TY,
U IUTAHMPOBAHUIO Pa3IMYHbIX BUIOB 3aHATUH U 2018
CaMOCTOSITETIbHON paboTh! 00yJaromuXxcs B SBC
JIOHCKOM TOCyTapCTBEHHOM TEXHHYECKOM
YHHUBEPCUTETE: METOJ. YKa3aHHs




