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1 Lean ocBOeHUS TUCHUILINHBI

Lesb ocBOeHHS TUCHUTLUIHHBI «DJIEKTPOMETAIUTYPTHSI CTaJIM U CIUIABOBY» 3aKIIIOYACTCS B
co3maHuu 0a3bl MPOPECCHOHATBHONW MOATOTOBKM OOYYAIOIIUXCS Il MPOU3BOJICTBEHHOW U
HAYYHOH JESTEIHHOCTH 1O JKCIUTyaTallMd W TOBBIECHUIO 3(P()EKTUBHOCTH CYIIECTBYIOUIMX, a
TaKk)kKe pa3pa0d0TKEe HOBBIX TEXHOJOTHYECKHX MPOIECCOB it (hopMHpOBaHUS MPOPECCHOHATD-
HBIX KOMIETEeHIIMH B cooTBeTcTBUM C TpeboBanmsimu OPI'OC BO mo wnampasienuto 22.03.02
«Meramnyprus». YTIIyOUTh 3HAHUS CTYJCHTOB 1O  TEOPETHYECKUM OCHOBAM IPOM3BOJICTBA
YEpHBIX METAJIOB U HAYYUTh MCIIOJIB30BATh UX B IPOPECCUOHATBHOM IEATETLHOCTH.

2 MecTro OMCHMIVIMHBI B  CTPYKType 00pa3oBaTeibHOM  NMPOrpaMmMbl
NMOAr0OTOBKH OaKajiaBpa

JucuuiuinHa «QJIeKTPOMETAJULYprHsl CTajld U CILJIaBOB» BXOJUT B BapUaTHBHYIO 4acTb
00pa30BaTebHOI POrpaMMBl.
JUis n3ydeHus: AMCUUIUIMHBI HeOOXOAMMBI 3HAaHUS U YMEHMs, C(QOPMUPOBAaHHBIE B PE3YJib-
TaTe W3YYEHUS TUCIMIUIMH TaKuX, Kak «OCHOBBI METAJUTyprHUECKOTO MPOU3BOACTBaY, «BBene-
HHE B HanpasieHue» / «BBeJeHUE B CLICLUATIBHOCTDY.
3HaHUS U YMEHHs CTYACHTOB, MOJYYCHHBIC NPU M3YYCHUU IUCIMILIMHBI «DJIEKTPOMETAI-
JYprusi CTaId M CIUIABOBY» OyAyT HEOOXOAMMBI MpU M3ydeHuH aucuuiuivH: «IIpomsBoactBo
deppocmiaBoBy, «OCHOBBI MTPOKATHOTO TPOU3BOJACTBAY, «Pa3nuBKa W KPUCTAILIM3AMS CTATN/
«CoBpeMeHHbIE TUTEHHO-ITPOKATHbIE KOMIUIEKCHD» U MPH BBINOJIHEHUH BBITYCKHOHN KBaIU(HKa-
LIMOHHOM padoTHI.

3 Komnerenuuu odyuarouierocsi, popmupyembie B pe3yjbTaTe 0CBOCHHUS

AUACHHILTAHBI

B pesynbrare OCBOCHHUS AMCHUIUIMHBI «DIEKTPOMETAIUTYPIHS CTAM M CIDIABOB» 00ydYa-
IOLIMIHCS TOJKEeH 001a/1aTh CIeYIOIUMHI KOMIETEHIUSIMMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHN

OIIK-2 roTOBHOCTHI0 KPUTHYECKH OCMBICIMBATH HAKOIJICHHBIN ONBIT, U3MEHATH NPH
Heo0X0AUMOCTH PO UL cBoeil NpogecCHOHAIbHON NeSITeIbHOCTH

3HaThL OCHOBHBIC ITOHATHA, Knaccn(bnxaumo U CIIOCOOBI OJICKTPOCTAJIICINIABUIIBHOT'O
IIPONU3BOJICTBA

YMeTh COBCPUICHCTBOBATH HABBIKU, IICPECHOCUTDb PE3YJIbTATHI B o0acThb MaTepurajib-
HO'HpaKTquCKOﬁ, TEXHUYECKOU AEATEIbHOCTH

Brnanets CIIOCOOHOCTBIO a6CTpaKTHO MBICJINTh, AHAJIM3UPOBATH, CMUHTC3UPOBATH ITOJIY-

JaeMyr0 H(}OpMaInio

ITK-10 cioco0HOCTBIO OCYHIECTBJIATh 1 KOPPEKTHPOBATH TEXHOJIOTHYECKHE NMPOLECChl B
MeTAJLIYPruH M MaTepuaiooopadorke

3HaTh OCHOBBI M Pa3JInYHbIE METOJIbI MPOU3BOACTBA (PEPPOCIIIABOB, a TAK)KE TEXHH-
YECKHUE U TEXHOJIOTMYECKHUE CPEJCTBA PEAIM3alliy IIPOLIECCOB

YMmers BBISIBJIATH (PU3MUECKYIO CYIIHOCTH SIBJIEHHI U MPOLIECCOB B arperaTax pasind-
HBIX THUIIOB U BBIIIOJIHATH IPUMEHUTENIBHO K HUM IIPOCTBIE TEXHUYECKUE pac-
YETBI

Branets MHCTpYMEHTAapUeM pelleHns PU3NYEeCKUX 3a/1a4d B 00J1aCTH YepHOU MeTasutyp-

Iy, MCTOAAaMH aHaJIn3a (I)I/I3I/I‘-ICCKI/IX SIBJICHHI B TEXHUYECKHUX YCTpOﬁCTBaX u
CUCTEMAX.




4 CTpyKTypa U co/iepKaHHue QU CUUILIUHBI

OO01mast TpPyI0eMKOCTh JUCIUTIIMHBI COCTABISET 4 3a4eTHBIX equHUIbI, 144 akaj. 4acoB, B TOM YHCIIE:

- KOHTaKTHas paborta — 8,7 akaj. 4acoB:
- aynuTopHas — 8 akaj. Jac;
- BHeayutopHas — 0,7 akaj. yacoB

- camocrositenbHas padora — 131,4 akan. gacos
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1. Beenenue. TeopeTrueckue OCHOBBI CaMmocTosiTenbHOE U3Y- OINK-2. TIK-10
CTaJIeTUIaBIIIBHBIX TIpoiieccoB. CyITHOCTD, 4 1 1/11 32,85 YeHue yueOHOU U BxomHoit KOHTPOJIb 3’ .
1IEeJTU ¥ 33]1a4M TIJIaBKU CTAJIH. HAyYHOU JTUTEPATYPBHI. 4
2. [lInakooOpa3oBaHue, CBOMCTBA IIIJIAKOB U CaMmocTtosiTenbHOE U3Y-
OCHOBBI IIIJTAKOBOTO PEXXHMMA TIIABKH. YeHHE YIeOHOU 1
OOpa3oBaHue U 3HAUEHHE IIJIAKOB B 4 1 1 3285 HAy4YHOU JIUTEPaTypBHl. YcTHBIN onpoc OIIK-2, TIK-10-
rpoiieccax miaBku ctaiau. Oomme ' (cobecenoBanue) 3y8
MPUHIIUITBI YCTAHOBIEHUS ONITUMAaIHLHOTO
IIIAKOBOTO PE)KUMA TIABKH.
3. 3HaueHHE U MOBEACHUE BaXKHEHIIIMX CaMocTosiTenbHOE U3Y-
MpUMECEN MeTaslla B CTAJICTUIABUIIbHBIX 4 1 I 3285 YeHue y4eOHOU U VYcrHbIii onpoc OIIK-2, ITK-10-
npoueccax. Yriepon. Kpemuunii. Mapraner. ' HAy4YHOU JTUTEepaTypsl. | (cobecemoBaHue) 3)8
Jlerupyroniue 31eMEeHTHI.
4. Packucnenue-nerupoBanue u gerazamusi | 4 1 1 32,85 | CamocToATenbHOE U3Y- YcTHBIN onpoc OIIK-2, I1IK-10-




cranu. Hemerammnueckue BKIIOYCHUS B YeHUE y4eOHOU U (cobecenoBanue) 3yB
cranu. Bogopox u a3ot crainu. Hay4yHOI nuTepatypsl. | KonTponbHas pado-
Ta
Hroro no kypcey 421 131,4 IK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlnst peanuzaniuyl MpeIyCMOTPEHHBIX BHIIOB yuyeOHOH paboThl B KauecTBE 0Opa3oBa-
TENBHBIX TEXHOJOTUH B MPENOJaBaHUU JAUCLHMIUIMHBI «DICKTPOMETAJUTYPTUs CTAIN U CIUIa-
BOBY» HCIIOJIB3YIOTCSl KaK TPAAMIMOHHAS ¥ MOJYJIbHO-KOMIIETCHTHOCTHAS! TEXHOJIOTUH, TaK U
TEXHOJIOTHUS MPOOJIEMHOTO M HHTEPAKTUBHOTO OOYUYCHHSI.

Jlekuuu mpoxonsaT Kak (Gopme MHOOPMAIIMOHHBIX JEKIMHA, TaKk U B (opMe JEeKIIHii-
KOHCYJIBTAIMH, TJIe TEOPETUYECKUI MaTepuall 3apaHee BBLAACTCS OO0YYaIOMIMMCS ISl CaMo-
CTOSITENIFHOTO M3Y4YEHHsI, U1l TIOATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKIUS Ipo-
XOJHUT TI0 TUITY BOIIPOCHI-OTBETHI-IUCKycCHs. MHOTa JeKunu npoxoasT B BUAE MPOOIEeMHON
JICKIMH C OCBEIIEHNEM Pa3InYHBIX HAYYHBIX MIOJXO0/I0B K MIOCTABICHHO Mpobieme.

Ha 3anaTusax nenecooOpa3HO MCIONIB30BATh TEXHOJIOTHIO KOJUIEKTHBHOTO B3aHMMOOOY-
YeHUs, COBMEIIAsA €€ C TEXHOJOruel mpoodsemMHoro ooyuenus. IIpu 3Tom HEOOXOAUMO TOBBI-
IIaTh TO3HABATEJIFHYI0 AKTUBHOCTH CTYICHTOB, OPTaHH3Ys CaMOCTOSTEIbHYIO paboTy Kak
HCCIIEIOBATEIBCKYIO TBOPUYECKYIO IEATEIBHOCTb.

Crnenyer MCHONB30BaTh KOMILIEKC WHHOBAIIMOHHBIX METOJOB aKTHBHOTO OOYYeHWUS,
BKJIIOYAIOLIUH B ce0s:

- CO3J]aHNe MPOOJIEMHBIX CHTYaIMi C MMOKAa3aTeIbHBIM PEeICHUEM IPOOJIEMBI MTpero/a-
BaTelIeM U 0€3 HETo;

- CaMOCTOSITENIFHYIO ITOMCKOBYIO JESTEIbHOCTh B PEIICHUH NPOOJIEM, HAlpaBIsIEMYIO
Iperno/iaBaTesieM;

- CaMOCTOATENIFHOE pelIeHre MpoOIeM 00yJaroIUMHKCS IO KOHTPOJIEM MpenoaBaTe-
TS

Peanusanuss MHHOBAIIMOHHBIX METO/M0OB OOY4YEHHUS BO3MOXHA C WCIIOJIB30BAHHEM ClIe-
JYIOIIUX PUEMOB:

- PacKpbITHE TperoaBaTeieM NPUYUH U XapakTepa Hey/Jad, BCTPEYaroUIuXcsl pu pe-
HIEHUH MTPOOIIEM;

- IGMOHCTpaNUs pa3HbIX NOJAX0/0B K PEIICHHIO KOHKPETHON POOIIEMBI;

- QHAJIM3 MOJYYECHHBIX PE3yJIbTaTOB M OTHICKAHUE IPAHHUI] UX TPUMEHUMOCTH U JIp.

[Ipu mpoBeneHHH 3aKIIOYUTENFHOTO KOHTPOJISI HEOOXOIUMO BBISIBUTH CTENEHb Ipa-
BUWJILHOCTH, 00beMa, ITyOHHbI 3HAHUI, YMEHHI, HABBIKOB, TIOJIYUYCHHBIX TPH U3YUYCHHU Kypca
Haps/1y C BBISIBIICHHEM CTETIEHU CaMOCTOSTEIBHOCTH B IPUMEHEHHH TIOTYYSHHBIX 3HAHHH.

6 YueOHO-MeTOAMYeCKOe 00ecTieYeHre CAMOCTOATeILHOIH padoThl 00y4Yarouxcs

Bonpoce! a1 caMonpoBepKu MpeAcTaBiIeHbl B BUIE€ MPAKTUKO-OPUEHTUPOBAHHBIX 3a-
JAHUI N1 BBIOJIHEHUS PAcueToB 10 IPUMEHEHUIO YUCIIEHHBIX METOJOB JJISl OLIEHKH HC-
M0JIb30BAHUS MPOU3BOJACTBEHHBIX M TEXHOJIOTMYECKUX AAHHBIX. Takke BOIMPOCHI AJII CaMo-
IPOBEPKU TMPEICTaBIECHBl TEOPETUUECKUMH BOIIPOCAaMHM, TpeOyromue pa3BEPHYTOrO0 YCTHOTO
OTBETAa, MO3BOJISIOLINE TPOBEPUTH YPOBEHb YCBOCHUS 3HAHUNM M OCBOEHHUS OOIIMX U mpodec-
CHOHAJIbHBIX KOMIIETEHLIUI 110 JUCLIUILINHE.

[To nqucnumimHe «IeKTPOMETAITYPIHs CTAIN U CIUIABOBY MPEIyCMOTPEHA ayaUTOp-
Hasl 1 BHEAYJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AynuropHas caMOCTOATeNbHasl paboTa CTY/IEHTOB MPENAINoaraeT peleHne KOHTPOIb-
HBIX 33/1a4 Ha IPAKTUYECKUX 3AHITHUSIX.

Ilepeuens KOHmMPOILHBIX 60NPOCOE K YCIHOMY ORPOCY U IKIAMEHY:

Koraa v keM OBIJIO OTKPBITO SBJICHHE dJIEKTPUUECKON TyTH?

Kakyro Bmectumocts umeet JACIT ITAO «MMK»?

Kakoe o6opynoBanue npeaHa3HauYeHOo ISl 3aJIMBKU J)KUJKOTO YyTr'yHa B Ieub?
Kakwue 3apaun pemaroTcs Ipyu BakyyMHUPOBaHUH CTaIH?

Kakue npenmylnecTsa MMEET BapHaHT PACIOJIOKEHUS OCHOBHBIX arperaTroB

oL E



OCIIL] B 3nannu OBIBIIIETO MapTEHOBCKOTO 11exa?

6.

Kakne HCAOCTAaTKU HMMECT BapUaHT PACIOJOXKCHHUA OCHOBHBIX arperaTtoB

OCIIL] B 3naHnH OBIBIIIETO MapTEHOBCKOTO 11exa?

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

Kaxkoe o6opynoBaHue pacroiaokeHo BO BcriomorateabHoM nposete ICIIL?
I'ne pa3menien muxToBbid yuyactok DCIIL?

Kaxkwue 3aaun pemarorcs B npouecce BoiriaBku cranu B JJCIT?

Kakue marepuannsl BXOAIT B cocTaB MeTayinyeckoi muxtol JJCII?

YTo OTHOCHUTCS K LIUTAKOOOpa3yIOUINM MaTepranam?

Kakue okucnurenu npumenstores B JICI1?

B kakoMm BHJIe NPUMEHSIOTCS PACKUCIUTEIH U JIETUPYIOLIUE MaTepUalIbl?
KakoBel MOTYT OBITH TOTEpH XKeme3a npu miaBku cranu B JJCIT?

[To kaKuM peakIusIM MPOUCXOAUT OKHUCIIEHUE jkere3a’?

KakoBa crenenp okucieHus: KpeMHus 1o xoxy riasku B JJCII?

W3 kakux meproJoB COCTOUT IUIaBKa ctainu B coBpemennou J{CI1?

KOHTpOJILHaﬂ paﬁoTa ABJIACTCS JIOTUYCCKUM 3aBCPHICHUEM JICKIIMOHHBIX 3aHHTHI>i, a
TaKXC HpOBepKOf/’I TOTOBHOCTU CTYACHTOB K AWUIIJIOMHOMY IMPOCKTUPOBAHHIO. CTYIIGHTaM Ha
BLI60p npeajaracTes Ciaeayromas TeMaTuka KOHTPOJIbHBIX pa60T:

1. OnpeneneHHe OCHOBHBIX IMApPaMCTPOB BBIIJIABKU CTAJIM MCTOAOM IICPCILIaBa,

2. OHpe,I[eJ'ICHI/IC OCHOBHBIX ITapaMCTPOB BLIIIJIABKU CTAJIM MCTOJOM IIOJHOI'O OKHCJIC-

HUs yriiepoau cTol IINXTBI,

3. OmpenesneHre OCHOBHBIX MapaMeTPOB BBHIILIABKU (HheppOCHIIULINS;

4. OmnpeneneHue OCHOBHBIX ITapaMeTPOB BHIILJIABKU (heppomaprasiia.



7 OueHO4YHbIE CPEICTBA ISl POBEIeHUsI POMEKYTOYHOM aTTecTAllUuN
a) [lnanupyembie pe3y/ibTaThbl 00yUYEeHUS U OLlEHOYHbIE CPeICTBA JIsl POBEAEeHUs IPOMEKYTOYHOM aTTecTAlNM:

CtpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHble CpecTBa

KOMIICTCHIIN

OIIK-2 roTOBHOCTBHIO KPUTUYECKHA OCMBICTMBATH HAKOTJICHHBIH OMBIT, U3MEHSATH MPU HEOOXO0AUMOCTH NPOo(UiIb cBOeH MpodhecCHOHATBHOMN e TelNb-
HOCTH

3HaTh OCHOBHBIE ITOHATUS, KJIACCU(PUKALUIO U cTIOcCOObl | IIpumepnvie meopemuueckue 60npocwl:
AJIEKTPOCTANICTIABHIILHOTO MTPOM3BO/ICTBA Ponb deppocmiaBHOTO MPOM3BOACTBA B METAJLTYPTHUH.
Knaccudukanus crioco60B mpon3BoAcTBaQEeppOCIIIaBOB.
[InxTOBBIE MaTEpHAJIbI, NCIIOIB3YEMbIE B IIPOU3BOJICTBE (hePPOCILIABOB.
[Tpou3BOACTBO YIriepoaKCTOr0 (eppoMapraHiia.
[Tpon3BOACTBO HU3KOYTIIEPOAUCTOTO (heppoMapraHiia.
[Tpou3BOACTBO METAIIIMYECKOTO MapraHiia.
[TpousBozacTBO heppoxpoma.

[Tpou3BOACTBO HU3KOYTIIEPOAUCTOTO (heppoxpoma.
[TpousBozacTBO eppoBaHaHs.

[TpounzBoacTBO heppocHIUIus.

ITpon3BoACTBO (heppPOHHKETISL.

Ymetp COBEPIIEHCTBOBATH HABBIKK, IEPEHOCUTEL pe3yib- | IIpumepnvie npakmuueckue 3a0anus npu cOauu IK3IAMeHa:

TaThl B 00J1aCTh MaTepHalIbHO-NIpakTUYeCcKoi, TeX- |1. CocTaBUTh TEXHOJOTHMYECKYIO I10CJIEJOBAaTEIbHOCTh IMPOU3BOICTBA

HUYECKOU JAEATEIbHOCTU yIJIepoArcTOro (GeppomMapratia ¢ ykasaHUeM HCIOJIb3yeMoro o0opy-

JTIOBaHUS

OmnpenenuTts TUMBI GEppOCIIABOB IO MPEICTABIECHHBIM 00pa3lam

3. OmmcaTh TEXHOJIOTHIO TPOU3BOJICTBA (eppocIliaBa 110 MPEICTABICH-
Hoii cxeMme. JlaTh pacimu@poBKy NO3HIUH.

no




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBIE CpesicTBA
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4. OnucaTh KOHCTPYKUHMIO W NPHUHLHUI JEHCTBHSI NPEACTaBIECHHOTO
o0opynoBaHus




CTpyKTypHBIii

AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeicTBa
KOMIIETCHIIUH
Bnagerts CIIOCOOHOCTBIO aOCTPAKTHO MBICIIUTh, aHAJIU3UPO- | 3a/laHus HA PEIICHHE 3a/1ad U3 MpodeccuoHaNbHON 001acTH

BaTh, CHHTE3HPOBATH MOTYIaeMYyI0 HH(OPMAIIHIO

1.

2.

3.

OnpenenuTh pa3inius B TEXHOJOTHSIX MPOU3BOJICTBA YIIIEPOAUCTOTO,
HU3KOYTJIEPOAUCTOTO U METAITMYECKOro (eppoMapraHia

Onwucath pa3auyuus B TEXHOJIOTUSAX TPOU3BOICTBA OOBIYHOTO U HU3KO-
yriepoaucToro heppoxpoma

[To mpencTaBneHHOMY XMMUYECKOTO aHaIHu3y (eppocIuiaBa ornpe;e-
JUTH ero TUI. JlaTh pa3BepHyTOE OOBSICHCHHE.

IIK-10 cnoco6HOCTRIO OCYIICCTBJISITH U KOPPCKTHUPOBATH TEXHOJOTHYCCKUC ITPOLECCCHI B MCTAJUTYPIUH U MaTCpI/IaJ'IOO6pa6OTKe

3HaTh

OCHOBBI U Pa3JIMYHbIC MCTOAbI ITPOU3BOJCTBA (1)6[)—
POCIINIaBOB, 4 TAKKC TCXHUYCCKHUEC U TCXHOJIOIMYC-
CKHUEC CpCACTBA pcainu3aluu IIpouccCcoB

Ilpumepnvie meopemuueckue 6onpocwi:
[Ipon3BoaCTBO HUKEIS.

IIpon3BoACTBO KOMIIO3UTHBIX (PEPpPOCIIIIABOB.
IHomyuyenue peppocIuiaBoB METOIOM CUHTE3A.
[Ipon3BoACTBO a30TUPOBAHHBIX (PEPPOCIIIIABOB.
[Ipou3BoacTBO GOPHPOBAHHBIX (HEPPOCIIABOB.
IIpousBoacTBo heppoBoibPpama.
[TpouzBoacTBO heppoTUTaHa.

IIpou3zBosacTBO (heppocIIaBOB HA OCHOBE PEAKO3EMETbHBIX HIEMEHTOB.
Koncrpykuus ¢eppocmiiaBHbIX Medei.
Knaccudukanus ¢peppocriaBHbIX MeYei.
CamMocnekarouecst 3JeKTPOIbl.

YMmeTn

BBISABJIATH (1)I/I3I/I‘l€CKy'IO CYITHOCTDH SIBIICHUI U
IMPpONHECCOB B arperarax pasjindHbIX TUIIOB U BbI-
MOJIHATH HPUMCEHUTCIIBHO K HUM IIPOCTLIC TCXHU-
YCCKHE PACUCThBI

Ilpumepnvle npakmuyeckue 3a0anua npu coavu IK3AmMena.
1. Omnucanue NpUHIUN MPOU3BOJICTBA MO MPEICTABICHHON CXeMe.




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBIE CpesicTBA

+24770

Z22

222772777

2. Ilo npeacraBieHHBIM 00pa3iaM (eppocIuIaBOB OMPEASIUTh UX THUII.

3. Onpenenutsb copepxanne FexO3 B ICXOTHOM CBIPhE, €CITH U3BECTHO, UTO
conepxanue FeO B Hem 12%, a oOriee copeprkanue xeneza 58%

4. OnpenenuTh pacxo]l MapraHIeBOM pyJIbl HA BBHITUIABKY (eppomMaprania
B JIOMEHHOM MeYM NpU YCIOBUM COAEP)KaHUS MapraHua B pyae 25%, 3aKu-
cu mapradua — 15%, aByoyokucu mapranna 55%., Conepxkanue xenesa B
pyne — 18%, 3akucu xene3a — 5%.

5. OnucaTh KOHCTPYKIMIO U MPUHIMIT ASHCTBUS MPEJICTaBIEHHOIO 000py-
JIOBaHUS




CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpeICTBA

KOMIICTCHIIN U

Bnaners MHCTPYMEHTApHEM peleHns (GU3NYECKHX 33/1a4 B | 3a/laHus Ha pelICHUE 3a/1a4 U3 IPOPEeCCUOHATLHON 00JIacTH
00J1aCTH YEPHOI METAUTYPIHH, METOJAMH aHAIN3A | |, OnpeneuTh TEXHONOTUIO POM3BOJICTBA IO NIPEICTABICHHON CXeMe.
(H3NIECKHX SBICHUH B TCXHUUCCKUX YCTPOH- ITpoBecTr aHamM3 NPEACTaBIEHHOTIO MPOU3BOICTBA

CTBax U CUCTECMaAXx.

2. IIpoBecTH CpaBHUTEIBHBIN aHAJIN3 IMPOU3BOJCTBA YEPHBIX METAIIIOB.
IIpencraBuTh cxeMbl IPOU3BOJICTBA. YKa3aTh OCHOBHbIE (PU3UUECKHUE SBIIE-
HUSL, TPOTEKAOIINE B 3TUX MPOLECCAX.

3. OnucaTh KOHCTPYKIMIO U IPUHIMI JIEHCTBUS NMPEACTaBIEHHOr0 000py-




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIMH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBIE CpesicTBA

JOBaHUA




0) Ilopsaok npoBeeHUsI MPOMEKYTOYHOM aTTeCcTAllUU, TOKA3aTeJIM M KPUTepPUH OLleHUBA-
HHUSA

[TpomesxyTouHas arTecTanus Mo AUCUUIUINHE « IEKTPOMETAIUTYPT sl CTAId U CILIAaBOBY
BKJIIOUAET TEOPETUYECKUE BOIPOCHI, MTO3BOJISIOIINE OLICHUTh YPOBEHb YCBOEHUS 00YyYarolMMHU-
Csl 3HAHWM, W MPAKTUYECKHE 3a/aHusl, BBIABISIONINE CTENEHb CHOPMHUPOBAHHOCTH YMEHUH U
BJIQJICHUM, IPOBOAUTCS B (hOpMe IK3aMEHa.

DK3aMeH M0 JIaHHOW JUCUUIUIMHE MPOBOJUTCA B YCTHOH (opMme MO SK3aMEHAIMOHHBIM
Ouieram, KaXIblil U3 KOTOPBIX BKIIIOUAET 2 TEOPETHUYECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a-
JTaHHE.

Iloka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 0asioB) — 00y4arOLIHiics IEMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMaTHYEeCKOe U ITyOOKOe 3HaHUE y4eo-
HOT'O MaTepualia, CBOOOHO BBIMOJIHSACT MPAKTHUECKUE 3a/JaHUs, CBOOOIHO ONEpUPYET 3HAHMS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OLICHKY «Xxopomo» (4 6amna) — oOyJaroumics I1eMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIUNA: OCHOBHBIC 3HAHUS, YMEHUS OCBOEHBI, HO JOIYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKM, HETOUHOCTH, 3aTPYJHEHUS MPH aHATUTUYECKUX OIEpaIusaX, nepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yJA0BJIETBOPUTEJBHO» (3 Oamia) — oOyyaromuics J1eMOHCTPUPYET OPO-
TOBBIH YpOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUN: B X0/I€¢ KOHTPOJIBHBIX MEPOIPHUITHI AOIYyC-
KalOTCSl OIIMOKH, TPOSIBIIIETCSI OTCYTCTBHE OTICIBHBIX 3HAHUM, YMEHHiA, HAaBBIKOB, 00y4aro-
IIUICST UCTIBITHIBAET 3HAUMTEIbHBIC 3aTPYAHEHHs MPU ONEPUPOBAHUHU 3HAHUSAMHU M YMEHUSIMHU
IPY UX TIEpPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OIICHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6amia) — oOydaroluiicss JeMOHCTPUPYET 3Ha-
Hus He Oosee 20% TeopeTHYecKoro Marepuana, 10IMyCcKaeT CyIECTBEHHbIE OIIMOKH, HE MOKET
MOKAa3aTh UHTEIJIEKTya IbHbIe HABBIKU PEIICHHsS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amt) — oOydJaromuiicss He MOXKET MMOoKa3aTh
3HAaHUS Ha YPOBHE BOCIPOM3BEIEHUS M 0OBACHEHUs MH(POpPMALUU, HE MOXKET MO0Ka3aTh MHTEIN-
JIEKTYyaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

8 YueOHo-MeTOAHUYECKOE H MH(OPMALIMOHHOe 00ecneyeHHe JHCHHMITHHbI
a) OcHoBHas1 JIMTEpaTypa:

1. Pacyer nmapameTpoB IUIaBKU CTAJIM B COBPEMEHHON JyroBOM Me4H : yueOHoe nocodue /
B. A. burees, M. B. IloranoBa, A. B. Ilantenees u ap. ; MI'TY. - Marautoropck : MI'TY,
2015. - 1 onekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124
790/1555.pdf&view=true (marta obparuenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3JIEKTPOH-
HBIHA. - CBefieHust TocTynHbI Takke Ha CD-ROM.

0) JlonoJiHUTEIbHAS JINTEpaTypa:

1. DOnexrpomeramryprust ctaiiu u (eppocruiaBoB. Pazmen: PacueTsl mo TexHomoTHH
ANIEKTPOIUIaBKH : yueOHoe mocobue / B.A. I'puropsH, A.fl. Cromaxun, O.1. OctpoBckuid, I'.1.
KotensHukoB ; mox penakuueit B.A. I'puropsina. — 2-e u3a., non. — Mocksa : MUCHUC, 2001.
— 38 c.— Tekcr : snexTpoHHsbIi / JlaHp : 31MekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/116967

2. CumonsH, JIL.M. TexHONOTHYECKHE U SKOJIOTUYECKHUE aCIEKThl 3JIEKTPOMETAIITYPIuu.
Onenka ucrnonb3oBanrneM DBM BbIOPOCOB TEXHOJIOTMYECKHUX Ia30B B aTMOC(epy MpH BHITUIABKE
ctanu. JlJabopaTopHslit mpakTukyM : yuebHoe nocobue / J.LM. CumonsiH, A.E. Cemun, A.H. Ilo-
taroykuH. — MockBa : MUCHUC, 2006. — 94 c¢. — Tekcr : aneKkTpoHHbIN // JlaHb : 37IeKTpOH-
HO-Onbnmoteunas cucrema. — URL: https://e.lanbook.com/book/1876



https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true
https://e.lanbook.com/book/116967
https://e.lanbook.com/book/1876

3. be3z6opozos, 0. H. MapkupoBka craieii u crjiaBoB: YuedHoe nocooue / bezboponos
10.H., M'aimaxmetoB P.H., Yankun U.A. - Kpacuosp.:C®Y, 2016. - 130 c.: ISBN 978-5-7638-
3406-2. - Tekcr : anexTponnsiit. - URL: https://new.znanium.com/catalog/product/967378

B) MeToauuyecKue YKa3aHus:

1. bureeB B.A., [TanteneeB A.B. IloramoBa M.B. Pacuer BbitiaBku ¢epponukens: Me-
TOJI.yKa3aHUs IO BBIMOJHEHUIO KypcoBOW paboThl ctyneHTamu crell. 22.03.02 mo aucuuriinee
«OnexTpoMeTaiyprusi ctanmu U (deppocmiaBoBy. Marautoropck: ®I'BOY BIIO «MI'TV»,
2016. 26¢.

2. buree B.A., [Taatenee A.B. Pacuer BoimiaBku deppocrmnmsi: MeToa.ykazaHus 1o
BBITIOJIHEHUIO KypcoBO# paboTsl cryaentamu crerl. 22.03.02 no qucuurumze «JIeKTpoMeTa-
nyprus ctanu u peppocruiaoy. Marautoropck: ®I'bOY BIIO «MI'TY», 2016. 32c.

3. burees B.A., [1anteneeB A.B. Pacuer BoituiaBku (heppomaprania: MeToa.yka3zaHus 1o
BBITMIOJTHEHHUIO KypCOBOM paboThl cryaeHTtamu criell. 150101 mo aucuuruinne «31eKTpoMeTalyp-
rust ctand U peppocmnaBoBy. Marautoropek: ®I'BOY BITO «MI'TY», 2016. 18c.

r) Ilporpammuoe odecnieuenne u UHTEpHeT-pecypchbl:

Haumenoanue [10 Ne norosopa Cpox neicTBUs TMLIEH3UN
MS Windows 7 11-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager ;}386011H0 pacnpocTpaHsieMoe SecopouHo
7Zip CBOOOJTHO pacTpOCTpaHsIeMOe | OECCPOUHO

HHuTepHeT-pecypcesl

— HanuonanpHas mHpOpMaIMOHHO-aHAUTHYECKAsi cucTeMa — Poccuiickuili MHIEKC HAay4dyHOTO
mutupoBanus (PUHLI). — URL: https://elibrary.ru/project risc.asp.

— ITouckoBas cucrema Akaaemust Google (Google Scholar) — URL.: https://scholar.google.ru/.

— Nndpopmanmonnas cucrema — Eqnnoe okHO Joctyna Kk uH(opMaioHHbM cuctemMam — URL:
http:window.edu.ru/.

— @enepanbHOE rocylapcTBEHHOE OroKeTHoe yupexkaeHue «DenepanbHbli MHCTUTYT MpO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum mocryma: https://wwwl.fips.ru/

9 MarepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUIIMHBI (MOYJIs1)
MaTepI/IaJ'IBHO-TeXHI/I'-IeCKoe oOecmeueHue JUCHUITIINHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPHUH OcHanienue aytuTopuu

VYyeOHast ayquTopus ais TexHuueckue cpencTBa 00ydeHus, CiyKalye 11 IpeacTaB-
MIPOBEJICHUS 3aHATUH JIEK- | JIeHUs y4eOHOM nHpopMaIiy O0JIbIION ayIuTOPUN: MYIbTH-
LIUOHHOTO THUIIA MEJUNHBIE CPECTBA XPAHCHUS, IIEPEIaYu U IPEICTaBICHUS

yueOHoit nHpopmanuu. Crenuanu3upoBaHHas Medeb

YyeOHast ayTuTOpus At Creunanu3upoBaHHas MeOeb
MpoBeACHUS Tab0opaTOpHBIX | DU3HUECKUE MOJIETTH KUCIOPOIHOTO KOHBEPTEPA, BAKYyMAaTO-

3aHATHIA. pa, CTAIBKOBIIIA.

JlaGoparopus MoaeIupo- TeMIIeThl CIUTKOB CTaIy C Pa3JIMYHON CTENEHBIO PACKHC-
BAHMS CTAJICTIIIABUIIbHBIX JIEHHOCTH, OTJIUTBIX B U3JI0KHUILY

MIpOILICCCOB TemrieTs! cas100BUX M COPTOBBIX HEMPEPHIBHOIUTHIX 3ar0TO-

BOK



https://new.znanium.com/catalog/product/967378
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/
https://www1.fips.ru/

VYuebHas ayauTopus s
IPYIIIOBBIX U UHIUBUIY-
QJIbHBIX KOHCYJIbTALUH, Te-
KYILEro KOHTPOJISA U TPO-
MEKYTOYHOH aTTeCTalH

Kommbrotepnas Texuuka ¢ makerom MS Office, ¢ monkiroue-
HHEM K ceTH «VIHTepHeT» ¥ ¢ IOCTYIOM B JIEKTPOHHYIO WH-
(bopMaImoOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.
Criernanu3upoBaHHas MeOeb

IToMerenue st caMoOCTO-
SITEIbBHOU PabOThI

Kommnberotepras texuuka ¢ makerom MS Office, ¢ moakimoue-
HHUEM K ceTH «MHTepHET» U C TOCTYIIOM B 3JICKTPOHHYIO MH-
(bopMaIrmoOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.
Criernanu3upoBaHHas MeOeb

[Tomemenue ma xpaHeHus
U IPOPUIAKTHYECKOTO 00-
CIIy’)KUBaHUS y4eOHOT O
o0opynoBaHus

Criermanu3upoBaHHas MeOeb.
WNHCcTpyMeHT U1 TpOopUIaKTUKHY JIAOOPATOPHBIX YCTAaHOBOK




