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BBenenue

Meroanueckue ykazaHUsi 10 U3YyYEHUIO AUCHUIUIMHBI «IKCTPAKLUS YEPHBIX
METaJVIOB M3 MPUPOJHOIO TEXHOT'C€HHOTO CHIPbs» pa3paloTaHbl B COOTBETCTBUU C
paboueil mporpamMmMoil NaHHOW IUCIUIUIMHBI, BXOJSIIEH B COCTaB JOKYMEHTAIUU
OCHOBHOM oOpa3zoBarenbHoi 22.03.02 Metamnyprus.

Llenp HACTOSIIIUX METOAMYECKHX YKa3aHUM COCTOMT B OKa3aHUM COACHCTBUS
oOydJarormuMcss B YCIICITHOM OCBOEHWUW JHUCIMIUIMHBI «ODKCTPAKIUS YEPHBIX
METaJUIOB W3 TPHUPOJHOTO TEXHOTCHHOTO CBIPhS» B COOTBETCTBUU C OOIICH
KOHIICTIIIHEH OCHOBHON 00pa30BaTEeIbHON MPOTPAMMEI TT0 HAMIPABJICHUIO MOATOTOBKH
22.03.02 Merannyprus.

1. Meroanuyeckue yKazaHus AJisl NOATOTOBKH K JIa0OPaTOPHBIM padoTram
3aHATHAM

JlaboparopHas pabota — 3TO BUJ Y4YEOHOIrO 3aHATUS, IPOBOAUMBIN IMOJ
PYKOBOJACTBOM IpENOAABATENs, LEIBbI0 KOTOPOIrO SBJISIETCS JKCIIEPUMEHTaIbHAs
IPOBEPKAa TEOPETHUUECKUX TIOJOKEHUI M OCBOEHHME HABBIKOB pabOThl C
00Opy/sOBaHUEM, M3MEPUTEIbHBIMU NpUOOpaMU WM CIELUATU3UPOBAHHBIM
nporpaMMHbIM  oOecnieueHueM. B xoze BbINOAHEHHs PaboT  (opMUpPYOTCS
IIPAKTUYECKAE KOMIIETCHIINH.

K Bemmonnenuto naGopatopHoil paboOThl HEOOXOAMMO TPHUCTYIATh TOJBKO
IIOCJE W3Yy4YEHUs KOHCHEKTa JIEKUMH W PEKOMEHJOBAHHOM METOAUYECKON
autepatypoil. Oco0oe BHUMaHHE NPU TOJATOTOBKE CJEIYET YACIUTh H3YyUYEHHUIO
AIITOPUTMOB  MPOBEJCHUSA OKCIIEPUMEHTA, IMpaBWIaM TEXHUKH OE30MaCHOCTH,
YCTPOMCTBY HCHOJIB3YEMBIX YCTAaHOBOK M METOAMKE OOpabOTKH OXKUIAeMbBIX
pE3yJIBTATOB.

Jlornueckast CBSA3b JICKIIMOHHBIX 3aHATUN U JJAOOPATOPHBIX PA0OT 3aKIIIOYAETCS
B TOM, YTO TEOPETHUYECKUE MOJEIH, W3JIO0KEHHBIE INPENofaBaTeIeM Ha JICKIUH,
HaxXoAsAT CBOE MPAKTUYECKOE MOATBEPXKICHUE (MM OIPOBEPKEHHE) B XOJE
(U3MYECKOT0 WM KOMIIBIOTEPHOTO MOJEJIUpOBaHMs. B mpouecce camocTosTenbHON
paboThl MONY4YEHHbIE JaHHBIE OCMBICIMBAIOTCS, (QUKCUPYIOTCI B IPOTOKOJIE
HAOJIIOJIEHUII U COBMECTHO C MIPENOJABaTENeM IIOJBEPraloTCs aHalIu3y, 4YTO
oOecrnieunBaeT rIy0OKOe YCBOEHUE MaTepUaa.

[Ipu BBINOTHEHUH SKCIIEPUMEHTOB O0YUaAIOLIUMCS pa3peIIaeTcss UCIOIb30BaTh
KOHCHEKTHI JIEKIIMHA U YTBEP>KJIEHHbIE MHCTPYKIIMH 10 SKCILTyaTallid 000PYOBaHMSL.
JlenoBoe B3aMMOJEHCTBUE C OJHOIPYNITHUKAMM JIONYCKAETCA HUCKIFOYMTENBHO IS
COBMECTHOTO OOCYXKJEHHSI XOJla JKCIEPUMEHTAa M CONOCTaBICHUS IOIYYCHHBIX
JAHHBIX, €CJIM MHOE HE 3aIlPEIICHO yCIOBUAMHU KOHKPETHOM 3amaun. Bee pacuersl u
o(opmIIeHHE OTYETA TOJKHBI BBITOIHATHCS CTPOTO UHIUBUAYATIBHO.

2. Meroauyeckue YyKa3zaHusi /JI TOATOTOBKM K TMPaKTUHYECKUM
3aHATHAM

[IpakTHyeckoe 3aHATHE — OTO 3aHATHE, MPOBOJUMOE 107 PYKOBOACTBOM
npernojaBatesis, HalpaBJIeHHOE Ha YITyOJeHUE TEOPETUUYECKUX 3HAHUM U OBJIaJICHUE
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OTpeIeIEHHBIMU METOJaMH CaMOCTOSITENIbHOM paboThl. B mpoiecce Takux 3aHATHIA
BbIPa0aTHIBAIOTCS IPAKTUUECKUE YMEHUSI.

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

Jlornueckas CBS3b JIEKIMW U MPAKTUYECKUX 3aHIATHN 3AKII0YAETCS B TOM, 4YTO
uHbopMaIus, MOTyYeHHAss Ha JIEKIHUH, B IMPOILIECCE CAMOCTOSTEIbHOW PadOThI Ha
NPAKTUUYECKOM 3aHSATUU OCMBICIMBAETCS M IepepadaThiBae€TCsA, NpPU IOMOIIH
IIpEnoAaBaTeisd aHAIN3UPYETCS, IIOCIIE YEro MPOYHO YCBAUBACTCH.

[Ipu BBIMIOJIHEHUH MPAKTUYECKUX 33JaHUN 00y4aroIKecs UMEIOT BO3MOXKHOCTh
IIOJIb30BATbCA  JICKIMOHHBIM ~ MaTEpPHalOM, C  pPa3pelleHus  IpPenojaBaTels
OCYILIECTBIISATh JEJI0BOE OOILEHUE C OJTHOTPYNITHUKAMH.

3. TecToBBIE 3a1aHUA

TectoBbie 3amanust — ¢dopma KOHTPOJIA 3HAHUM, MNPEACTABIAONMIAs COO0OM
CHUCTEMY CTaHAApPTU3UPOBAHHBIX BOIPOCOB C BapUaHTAMHU OTBETOB, HAIIPABIICHHBIX
Ha TIPOBEPKY YPOBHSI YCBOCHHS Y4eOHOIro Marepuajia U CIHOCOOHOCTU TMPUMEHSTh
TEOPETUYECKUE 3HAHWS Ha TMpakTUKe. TecTUpoBaHUE IO3BOJIIET OOBEKTUBHO
OIICHUTH CTETICHh NMOHMMAHUS KJIIOYEBBIX MOHSITHI U BBIIBUTH MPOOEIBI B 3HAHUSIX
oOydJaroruxcs.

TecToBbIe 3a7aHUs BKITIOYAIOT BOIIPOCHI Pa3IUYHOTO TUTIA (BBIOOP OJHOTO WITU
HECKOJIbKUX TMPABWIbHBIX OTBETOB, YCTAHOBJIEHHUE COOTBETCTBHUSA, OIPEACICHUE
XPOHOJIOTHYECKON MOCJIEeI0BaTEIbHOCTH, 3aMOJHEHUE IMPOMYCKOB), YTO IMO3BOJSET
KOMIUIEKCHO ITPOBEPUTH 3HAHUSL CTYACHTOB. Pe3yNbTaThl BBHINOIHEHUSI TECTOB MOTYT
UCIIOJB30BaThCA U1 TEKYIIEro KOHTPOJISI  YCIIEBA€MOCTH, IPOMEKYTOUHOU
aTTECTalluM, CAaMOIIPOBEPKHU MPU MOJATOTOBKE K ADK3aMEHAM, a TaKXe JJIsl BBISBIICHUS
HauOoJIee CIOKHBIX TEM, TPEOYIOIIHMX TOMOJTHUTEILHOTO U3yUCHHUS.

4. Metoauvyeckue PpPeKOMEHIANUU IO OPraHU3ANMUU CAMOCTOSATEJIbHOM
padoThI

CamocrosiTennbHasi paboTa BBIMOJHSAETCS B paMKax JUCHUIUIMHBL O
PYKOBOJICTBOM IIpEIOJaBarelisi, Kak B ayJAUTOPHOE, TaK U BHEAYJUTOPHOE BpPEMSI.
CamocTtosiTenbHasi paboTa HampaBieHa Ha (GOPMUPOBAHHE YMEHUHW U HAaBBIKOB
MPAKTUYECKOIO PELICHUs 3a7]a4, Ha Pa3BUTHE JIOTUYECKOTO MBIILUICHUS, TBOPUYECKOM
aKTUBHOCTH, HCCIIEOBATEIILCKOTO IOAX0Ja B OCBOCHHHM Yy4eOHOTO Marepuala,
pa3BUTHS NO3HABATEILHBIX CIIOCOOHOCTEN. PedepaTt — camocTosiTenbHasi MUCEMEHHAS
aHaNMMTHYECKas paboTa, BRIMOJIHSAEMAas Ha OCHOBE MPeoOpa3oBaHMs TOKYMEHTAIbLHOM
uH(pOpMaIUK, pacKpbIBaIOIas CyTh U3y4a€MOM TeMbl; IPEICTaBIsAET COO0N KpaTKoe
U3JI0KEHHUE COJIEPKAHUS pe3yIbTaTOB M3yUeHHUs HaydyHOU rpoOieMbl. OCHOBBIBASCH
Ha pe3yJibTaTax BBINOJHEHUS pedepaTa, OOyYaAIOMIMICS MOXET BBICTYNHUTh C
JNOKJIaJOM Ha MPAKTUYECKUX 3aHATUSAX B TPYyNIE, HAa 3aCENaHUM CTYJICHUYECKOTO



HAYYHOTO KpY)KKa, Ha CTYACHYECKOH HayYHO-PAKTUYECKOW KOH(DEpeHIuH,
OIyOJIMKOBATh HAYYHYIO CTATHIO.

W3znoxenHoe mnoHMMaHWe pedepara Kak IEJIOCTHOTO aBTOPCKOTO TEKCTa
OTpeNeNsieT KPUTEPHH €ro OLEHKHU: aKTYaJIbHOCTh TEMbl HCCJICIOBAHHS, HOBH3HA
TEKCTa; 0OOCHOBAHHOCTh BBIOOpPA MCTOYHMKOB WH(OPMAIIMU; CTEICHb PACKPBITHS
CYIIHOCTH BOIIPOCA; IMOJIHOTA U TJIyOWHA 3HAHUH 10 TeME; YMEHHE 000011aTh, AeIaTh
BBIBOJIbI, COMIOCTABJIATh PA3JIMYHBIC TOYKH 3PEHUS 110 OJJHOMY BOMpocCy (mpobdiieme);
coOrofeHne TpeOoBaHui K 0(hOPMIIEHHIO.

Occe/moknan - CpeACcTBO, TMO3BOJISIONIEE OIEHUTh YMEHHE OOYYaromierocs
NUCHbMEHHO H3JIaraTh CYTh MOCTaBJICHHOW MPOOJIEMBI, CAMOCTOSTEIBHO MPOBOIUTH
aHaM3 d3TOW NPOOJIEMBI C WCIONB30BAHUEM KOHICIUA H aHATUTHYECKOTO
WHCTPYMEHTAPUSI COOTBETCTBYIOMICH NUCIUILTUHBI, 1€1aTh BBIBOJBI, 000OIIAOIHE
ABTOPCKYIO TIO3HIIHIO IO MTOCTABJICHHOM Mpo0IieMe.

IlepeyeHb UCIOJIB30BAHHBIX HHPOPMALMOHHBIX PECYpPCoOB

6.1. Pexomenayemast 1uteparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue WznarenscTBO, rox Komnuuectso
JI1.1 [AJO. Kem Meramnypriudeckre TeXHOIOTHH i 6€30MacHOCTh AI'TY, 2015 OBC
MPOLIECCOB: yueOHOE ocodue: yuebHoe nocodue

JI1.2 | Burees, B.A., BnoBuH, | OCHOBBEI METaJUTypru4ecKoro MpOnu3BOICTBA Jlanb, 2017 5BC

K.H.

6.1.2. lonoJiHUTe/ILHAS JUTepaTypa

JI2.1 |JIsxumes H. I1., Facuk | Metautyprus ¢eppociuiaBos. Yacts 2. Mocksa: U3narensckuii Jlom

M. U., Jamesckuii B. | Meramtyprus criiaBoB Bosibdpama, MonubaeHa, MUCuC, 2007

A. BaHaMs, THTAHA, IEJTOYHO3EMENbHBIX H 2BC

PeKO3eMEeNbHBIX METAILIOB, HHOOHUSI, LINPKOHHS,
aJlfoMuHus, 6opa: YueOHoe nmocobue

JI2.2 |Yepnoycos II. 1. Permknuar. TexHonoruu nepepaboTKu u Mocksa: U3narensckuit JJom
YTHIIU3AIHN TEXHOTEHHBIX 00pa30BaHUN M OTXOJIOB MMUCuC, 2011 IBC
B uepHOi MeTaiurypruu: Monorpadus
JI2.3 [Taxos, I1. ®., O6opynoBaHie JOMEHHBIX [IEX0B: yueOHOe JInnenk: JIunenkuii
XapuTOHEHKO, A. A. nocobue TOCyIapCTBEHHBIN e
TEXHUYECKUH YHUBEPCHUTET,
ObC ACB, 2014
J12.4 | JIsaxumes, H.II., acuk, | Meramtyprus ¢peppocruiaBos. Yacts 1. Mocksa: U3narensckuii Jlom
M.U. Mertamnyprus crijiaBoB KpeMHHUsI, Maprafia u MUCuC, 2006 BC
Xxpoma: yueOHoe mocobue
6.1.3. Metonnueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3armaBue N3paTenscTBO, IO KomanuectBo
JI3.1 [A.JO. Kem, AK. Pacuer temmoBoro 6ananca mrasku B JICI1-140: Pocros w//1.: UL AT'TY,
[TaBmox METOJI. yKa3aHHUs 110 BBIIOJIHEHUIO IPAKTHIECKOM 2015 SBC
paboThI (MpUMep pacyeTa): METOAUYECKHE
yKa3aHUs
JI3.2 | AI'TY; coct. AT PykoBopcTBO /st mpenoaBareneii nmo opranusanuu | Pocros v//1.: UL AT'TY,
CarnoxHHKOBa Y TUTAaHUPOBAHMIO PA3JIMYHBIX BHIOB 3aHATHU U 2018
CaMOCTOSTEIIBHON paboTH! 00y4aIOmUXCs B 2BC

JIOHCKOM rocy1apCTBEHHOM TEXHHYECKOM
YHHUBEPCHUTETE: METOJ. yKa3aHHA




