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BBenenue

Metoauueckue yka3zaHus 10 WM3y4eHMIO AUCUMIUIMHBI «Koppo3us u 3amura
METAJJIOB» pa3paboTaHbl B COOTBETCTBMM C paboyeil mporpamMMoil J1aHHOM
JUCLMIUIMHBIL, BXOJSIIEH B COCTaB JOKYMEHTAllMd OCHOBHOW 00pa3oBaTENIbHOM
22.03.02 Metaiutyprusi.

[lenp HacTOSIIMX METOAMYECKHUX YKA3aHUM COCTOUT B OKa3aHUM COAECHCTBUS
oOydJaromuMcsi B YCIEHIHOM oOcBoeHuMH aucuuiuinabl «Kopposus u  3ammra
METAJIJIOB» B COOTBETCTBUM C OOIIEH KOHIIEMIMEH OCHOBHOHM 00pa3oBaTeIbHON
IPOrpamMMBel 110 HapaBJIeHUIO NoAroToBkU 22.03.02 Mertamtyprusi.

1. Meroanuyeckue yKazaHus AJisl NOATOTOBKH K JIa0OPaTOPHBIM padoTam
3aHATHAM

JlaboparopHas pabota — 3TO BUJ Y4YEOHOIrO 3aHATUSA, IPOBOAMMBIN IOJ
PYKOBOJACTBOM IPENOAABATENs, LEIBbI0 KOTOPOIrO SBIISIETCS JKCIIEPUMEHTaIbHAs
IPOBEPKAa TEOPETHUUECKUX TIOJOKEHUI M OCBOEHME HABBIKOB pabOThl C
000Opy/OBaHUEM, M3MEPUTEIbHBIMU NpPUOOpaMU WM CIELUATU3UPOBAHHBIM
nporpaMMHbIM  oOecnieueHueM. B Xxoze BbINOAHEHHs pPaboT  (opMUpPYOTCS
IIPAKTUYECKAE KOMIIETCHIINH.

K BeimonHeHuto 1abopatopHOil pabOThl HEOOXOAMMO IPUCTYIATh TOJIBKO
IIOCJE U3Yy4YEHUs KOHCHEKTa JIEKUMA W PEKOMEHIOBAHHOM METOAUYECKON
autepatypoil. Ocoboe BHUMaHHE NPU TOJATOTOBKE CJEIYEeT YACTUTh H3YyUYEHHUIO
ITOPUTMOB  MPOBEICHUSA OKCIIEPUMEHTA, MpaBWIaM TEXHUKUH OE30MaCHOCTH,
YCTPOMCTBY HCHOJB3YEMBIX YCTAaHOBOK M METOAMKE OOpabOTKH OXKUIAeMbIX
pE3yJIbTATOB.

Jlornueckast CBSI3b JIGKIIMOHHBIX 3aHATUN U TaOOPATOPHBIX pabOT 3aKIH0YaeTCs
B TOM, YTO TEOPETHUYECKUE MOJEIH, W3JIO0KEHHBIE INPENoAaBaTeIeM Ha JICKIUH,
HaxXoAsAT CBOE MPAKTUYECKOE MOATBEPXKACHUE (MM OIPOBEPIKEHHE) B XOJE
(U3UYECKOT0 WM KOMIIBIOTEPHOTO MOJEIHUpOBaHMs. B mponecce camocTosTensHON
paboThl MONY4YEHHBIE JaHHBIE OCMBICIMBAIOTCS, (QUKCUPYIOTCI B IIPOTOKOJIE
HAOJIIOJICHUII U COBMECTHO C MPENOJABaTENeM IIOJBEPralTCs aHaIu3y, 4YTO
oOecrnieunBaeT NIy0OKOE YCBOEHUE MaTepUaa.

[Ipy BBINOJHEHUH SKCIIEPUMEHTOB O0YUAIOLIUMCS pa3peIIaeTcss UCIOIb30BaTh
KOHCHEKTHI JIEKIIMIA U YTBEP>KIEHHBIE MHCTPYKIIMH 10 SKCILTyaTallud 000PYOBaHMS.
JlenoBoe B3aMMOJEHCTBUE C OJHOIPYNITHUKAMM JIONYCKAETCA HUCKIFOYMTENBHO IS
COBMECTHOTO OOCYXKJEHHSI XOJla JKCIEPUMEHTAa M CONOCTaBICHUS IOTYYCHHBIX
JAHHBIX, €CJIM UHOE HE 3alPEUICHO YCIOBUSIMH KOHKPETHOW 3aJa4yu (HarpuMmep, pu
HEOOXOJMMOCTH WHAMBHAYAJIbHON clnayu 3adera 1o pabore). Bce pacuersr u
o(opmIIeHHE OTYETA JTOJKHBI BBITOJIHATHCS CTPOTO UHIUBUAYAIBHO.

2. Meroauyeckue YyKa3zaHusi [JI TOATOTOBKM K TMPaKTHYECKUM
3aHATHAM

[IpakTHyeckoe 3aHATHE — OTO 3aHATHE, MPOBOAUMOE 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
IIPAaKTUYECKOE NPUMEHEHNE TEOPUH U Ha METOJUKY PELICHUs TUIOBBIX 3afaHuil. 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 PabOThI Ha
NPAKTUUYECKOM 3aHSATUU OCMBICIMBAETCS M IepepadaThiBae€TCsA, NpPU IOMOIIH
IIpEnoAaBaTeisl aHAIN3UPYETCS, IIOCIIE YEro NPOYHO YCBAUBACTCH.

[Ipu BBIMIOJIHEHUH MPAKTUYECKUX 33JaHUN 00y4aroIKecs UMEIOT BO3MOXKHOCTh
IIOJIb30BATbCA  JICKIMOHHBIM ~ MaTEpHalOM, C  pa3pelleHUs  IpenoaaBaTess
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 Marepuaja U CIHOCOOHOCTU TMPUMEHSTh
TEOPETUYECKUE 3HAHWS Ha TMpakTUKe. TecTUpoBaHUE IO3BOJIIET OOBEKTUBHO
OIICHUTh CTETICHh MOHWMAHUS KIIOUEBBIX TMOHATUNA W TAKXKE BBIABUTH MPOOEIHI B
3HAHUAX 00YYaIOIINXCA.

TecToBbIe 3a7aHUs BKITIOYAIOT BOIIPOCHI Pa3IUYHOTO TUTIA (BBIOOP OJHOTO WITU
HECKOJIbKUX TMPABWIbHBIX OTBETOB, YCTAHOBJIEHHUE COOTBETCTBHUSA, OIPEACICHUE
XPOHOJIOTHYECKON MOCJIEeI0BAaTENIbHOCTH, 3aMOJHEHUE MPOMYCKOB), YTO IMO3BOJSET
KOMIUIEKCHO ITPOBEPUTH 3HAHUSL CTYACHTOB. Pe3yNbTaThl BBHINOIHEHUSI TECTOB MOTYT
UCIIOJB30BaThCA U1 TEKYIIEro KOHTPOJISI  YCIIEBA€MOCTH, IPOMEKYTOUYHOU
aTTECTalluM, CAaMOIIPOBEPKHU MPU MOJATOTOBKE K ADK3aMEHAM, a TaKXe JJIsl BBISBIICHUS
HauOoJIee CIOKHBIX TEM, TPEOYIOIIMX TOMOJTHUTEILHOTO U3yUCHHUS.

4. Metoauvyeckue PpPeKOMEHIANUU IO OPraHU3ANMUU CAMOCTOSATEJIbHOM
padoThI

CamocrosiTennbHasi paboTa BBIMOJHSAETCS B paMKax JUCHUIUIMHBL IO
PYKOBOJICTBOM IIpEIOJaBarelisi, Kak B ayJAUTOPHOE, TaK U BHEAYJUTOPHOE BpPEMSI.
CamocTrosiTenbHass paboTa HampaBieHa Ha (GOPMUPOBAHHWE YMEHUW 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 U3y4aeMOM TeMbl; IPEICTaBIsAECT COO0N KpaTKoe
U3JI0KEHHUE COJIEPKAHUS pe3yIbTaTOB M3yUeHHUs HaydyHOU rpoOieMbl. OCHOBBIBASCH
Ha pe3yJibTaTax BBINOJHEHUS pedepaTa, OOyYaAIOMIMICS MOXKET BBICTYNHUTH C
JNOKJIaJOM Ha MPAKTUYECKUX 3aHATUSAX B TPYyNIE, HAa 3aCENaHUM CTYJICHUYECKOTO



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

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

Occe/moknan - CpeAcTBO, TO3BOJISIONIEE OIEHUTh YMEHHE OOYYaromierocs
NUCHbMEHHO H3JIaraTh CYTh MOCTaBJICHHOW MPOOJIEMBI, CAMOCTOSTEIBHO MPOBOIUTH
aHaM3 d3TOW NPOOJIEMBI C WCIONB30BAHUEM KOHICIUNA H aHATUTHYECKOTO
WHCTPYMEHTAPUSI COOTBETCTBYIOMICH NUCIUILTUHBI, 1€1aTh BBIBOJBI, 000OIIAOIHE
ABTOPCKYIO TIO3HIIHIO IO ITOCTABJICHHOM Mpo0IieMe.

IlepeyeHb UCIOJIB30BAHHBIX HHPOPMALMOHHBIX PECYpPCoOB

6.1. Pexomenayemas iuTepaTtypa

6.1.1. OcHoBHas JiMTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue N3narenscTBO, IO KommuectBo
JI1.1 [Cemenosa .B., Koppo3sus u 3amura oT koppo3uu: YdebHoe Mocksa: U3narensckas
®nopuanosuu I'.M. mocodue upma "dusmko-
: Yuebnoe nocodue MaTeMaTHYecKas 0
nmureparypa" (PU3MATIIN
T), 2010
JI1.2 | Hesepos A.C., Koppo3sus u 3auura Matepuanos: Y4eOHoe Mocksa:
Pomuenko JI.A. noco6ue HznatensctBo"®OPYM", 0
: YuebHoe mocobue 2015

6.1.2. /lono1HMTe/IBbHAS JINTEPATYPa

ABTOpBI, COCTaBUTEIH 3armaBue N3narenscTBO, IO KommuectBo
JI2.1 | XKapckuit M. 1., Koppo3sus u 3ammra MeTauTHYeCKUX KOHCTPYKIUH Musck: Bermmiinas mxodna,
Wsanosa H. I1., Kyuc u obopynoBanusi: YueOHOE ocoOue 2012 SEC
. B., CBunynosuu H.
A.
JI2.2 |Bacunses B. 10., Koppo3uonHast CTOMKOCTb U 3al[UTa OT KOPPO3UH Mocksa: U3narensckuii lom
IIycros 0. A. METAJUINYECKUX, TOPOIIKOBBIX U KOMITO3HLIHOHHBIX MUCuC, 2005 IBC
MarepHaloB: YuebHoe mocobue
JI2.3 [ XoxmaueBa H.M., Koppo3us MeTanioB U cpecTBa 3aliUThl OT Mocksa: OOO "Hayuno-
Psaxosckas E.B. Koppo3uu: YuebHoe nocodue HU3JATENbCKUN IIEHTP 1]
. YuebHoe nmocodue NUH®PA-M", 2018
6.1.3. Metoanyeckue pa3padoTku
ABTOPBI, COCTaBUTEITH 3arnaBue W3znarenscTBO, TOA Komuuectso
JI3.1 | AI'TY; coct. ALT. PykoBozcTBO /uist mpenoaaBareneii mo opranusamuu | Pocros v/1.: UL AT'TY,
Cano>xHHKOBa Y IUIAHUPOBAHUIO PA3JIMYHBIX BUJOB 3aHATHH U 2018
CaMOCTOSATEIBHON paboThl 00yUaomuUXCs B SBC

JIOHCKOM rocy1apCTBEHHOM TEXHHYECKOM
YHHUBEPCHUTETE: METOJ. yKa3aHHsA




