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Paznes 1. OBIIIAS XAPAKTEPUCTUKA MOAVYJISA «OCHOBBI METAJLTYPI'UN»

1.1. AHHOTaI U COolep:KAHUS MOLYJIsI

Monynb «OCHOBBI METAJUTYPTHUW» BXOJUT B CHCTEMY MOJYJIeH, 00pa3oBaTEIbHON MPOTrPaMMBbI
Mertamnyprus, ypoBeHb NOIrOTOBKM — OakanmaBpuar. IlpencraBisier coOoil JOrH4ecKu
3aBEPUICHHYIO IO COJCPIKAHHUIO, METOJIUYECKOMY OOSCIIEYCHHIO CaMOCTOSATEIbHYI0 YU4eOHYIO
€ANHUILY, OPUEHTHUPOBAHHYIO Ha (QOPMHUPOBAHUE LEJIOCTHON TIPYNNbl B3aWMOCBSI3aHHBIX
KOMIIETCHIIHI, OTHOCSIIIUXCS K KOHKPETHOMY Pe3yJbTaTy 00yUCHHUS.

Monayns M.1.14. «OcHOBBI METAJUTypruu» BKJIIOUYEH B 0O0IIyr0 4yacTh b.l1 ydeOHOro miaHa.
Cocrout u3 yetsipex aucuuiuiH: «BBegenue B cnenuanbHOCTh» (1.14.1), «Metamnyprus
YepHBIX U IBETHBIX MeTauioBy» (1.14.2.), «Teopus MeTamuryprudeckux mporeccoBy (1.14.3.),
«Metoapl KOHTpOJIsE U aHanm3a BemecT» (1.14.4.). [loxg MeTamtypruueckumMu IMpoieccamu B
HIMPOKOM CMBICJIE MOHHMAIOT BCIO IOCJIEOBATEIBLHOCTh MPEBpAIlleHU, MPOTEKAMUX Py
MIPOU3BOJICTBE METAJUIOB U3 PyA. 3HAHME OCHOB TEOPETUYECKUX 3aKOHOMEPHOCTEW H3THX
MPOLECCOB W  METOJOB KOHTpONsA Heooxomumo st  3¢G(EKTUBHOTO  YIpaBlieHUs
TEXHOJIOTHYECKUMHU TPOIIECCaMU  METaJUTypTMUeCKUX Mpou3BojACTB. l[loaTtomMy wu3ydyeHue
JAHHOTO MOAYJNSA SBISETCS OO0S3aTeIbHBIM YCIOBHUEM TOJTOTOBKH KBaIHU(UIIMPOBAHHOTO
Metautypra. [IpuopuTeTHBIM HalpaBICHUEM SIBJISIETCS M3YUYEHHUE CTAJICH U CIUIAaBOB HA OCHOBE
xKenesa.

W3y4eHne TaHHBIX TUCIUIUTHH 0a3upyeTcs Ha 3HAHUSX, MOJyUYCHHBIX Ha MPEABIIYIINX Kypcax:
MaTeMaTuky, (u3uku, QuU3MYeckol XMMHM W XUMUU MeTauioB. K Hauany wu3ydeHus
JUCITUTUIMHBI CTYICHTBI JOJDKHBI BJIa/IETh: HABBIKAMH Pa0O0ThI ¢ UCTOYHUKAMU HH(POPMAITUH.

1.2. Crpykrypa u o0beM Moay.Jist

O0bem QuCHMILINH ®opma HTOTOBOII
Ne epeuens IMCHMIUIHE MOXVJIsI MOZYJIsl M BCETO NPOMEKYTOYHOM aTTecTaluu
n/n P jen Y MOIYJIsl B 32a4€THBIX 10 JTUCHUILINHAM MOAYJISl U B
€IUHUIIAX U Yacax 1€JIOM 110 MOYJII0
1. BBenenue B crieninanbHOCTD 2/72 3a4eT
2 Meramnyprus 4epHbIX U 4/144 JK3aMEH
' LBETHBIX METAJIOB
3 Teopus MeTaITyprudecKux 3/108 3auer
' MPOLECCOB
4 MeTo/ bl KOHTPOJIS U aHATH32 3/108 3a4er
' BEILIECTB
12/432 HE MPEyCMOTPEHO
HUTOT'O no moaynto: peay p

1.3. loc/ie10BaTEeILHOCTH OCBOCHHMS MOAYJIsI B 00pa3oBaTe/IbHOI Mporpamme

IIpepekBU3UTHI MOAYJISt CriennanbpHbIe pa3/ienbl HayYHO-()yYHIaMEHTHBIX
OCHOB MPo(heCCHOHATBLHON IeATeITbHOCTH

IMocTpeKBU3UTHI U KOPPEKBU3UTHI MartepuasnoBeieHUE B METAJUTYPTUU

MOTYJIsI




1.4. PacnpenejieHMe KOMIETEHUUH MO JUCHMILIMHAM MOIYJIsA, IJIAHHPYeMble pe3yJbTAThI
0o0y4eHHs1 (MHANKATOPHI) 10 MOAYJIIO

W3yuenne OUCHMIUIMH  MOXYNIS  IpeaycMarpuBaeT  (opMupoBaHHE  KOMIETEHLUH
IIOCPEJICTBOM IIOCJIEIOBATEILHOTO OCBOEHUS PE3yIbTaToB OOy4EHHUS Ha ONPEACICHHOM YpPOBHE
CIIOKHOCTH COZICPIKAHHUS.

Pesynbrarel 00y4yeHus MO JUCUMIUIMHE — 3TO KOHKPETHbIE 3HAHMsI, YMEHHUs, OIBIT U JIpyrue
pe3yabTarhl (copepikKaTreabHble KOMIIOHEHTHl KOMIIETEHLIMI), KOTOPBIX IIAaHUPYETCs AOCTUYL Ha
JTane HW3y4eHHsl JAUCUUIUIMHBI MOJYJIs W KOTOpble JOJDKHBI OyayT IpOAEMOHCTPUPOBAHBI
OOyJaloIMMHCS H OLEHEHBl MPErojaBaTesieM [0 HWHAWKATOPaM/U3MEPSIEMBbIM KPUTEPUSIM,
BKJIIOUEHHBIM B (DOPMYJIMPOBKY pE3yJIbTaTOB O0YUECHUS.

Wupukarop — 3TO MpH3HAK / CUTHAJ/ MapKep, KOTOPbIM MOKa3bIBaeT, HA KAaKOM YPOBHE
00yyaroIuics JOHKEH OCBOUTh Pe3yJbTaThl OOYUEHUS U UX HPEIbSBICHUE JAOJKHO MOATBEPIAUTD
(axT 0CBOCHUS IPEAMETHOTO COJIEPKAHUS JAHHON TUCIIUIUIMHEI.

WHauKaTopsl yYUTHIBAIOTCS IIPU BIOOPE U COCTABIICHUM 33aJaHUN KOHTPOJIbHO-OLEHOYHBIX
MeponpusiTHid (OIIEHOYHBIX CPEJICTB) TEKYIICH U MPOMEKYTOYHON aTTECTALIUH.

Ilepeuenn
Koa u nHamMeHoBaHue I[Inanupyembie pe3yabTaTbl 00y4eHHs
JUCHMILINH
KOMIIeTeHI[MH (MHIUKATOPBbI)
MOy
1 2 3
YK-2. CniocobeH omnpenenars | 3HATh:
Brezenne B - IPUHIIUITEI OCHOBHBIX TEXHOJIOTUYCCKUX
CIICIHATBHOCTD KpyT 3aJa4 B paMKax pHAHL

MIPOIIECCOB MTPOU3BOACTBA U 00PaOOTKH YEPHBIX U
LBETHBIX METAIJIOB, YCTPOUCTBA U 000pYyIOBaHNE
IUISL MX OCYLIECTBIICHUS;

3 - HCTOPUIO, COBPEMEHHOE  COCTOSIHUE W
UCXOIUA M3 ICUCTBYIOIINX MEePCICKTUBBI  Pa3BUTHsI POU3BOJACTBA YCPHBIX
IIpaBOBBIX HOPM, METaLJIOB

HMMEIOIIHXCS PECYPCOB U Ymern:

- AaHAJTM3UPOBATH YCJIOBHSI TPOTEKAHUS TPOLIECCOB
MOJTyYEHUS] © 00pa0OTKH YEPHBIX U IIBETHBIX
METaJUIOB;

- paboTaTh C HAyYHO-TEXHHYECKOW M y4yeOHOMH
JINTEPATYpPOU

Bnapern:

- METO/IaMH pacueTa MoKasaTelieil MpoLeccoB
MOJTyYEHUS] © 00pa0OTKH YEPHBIX U IIBETHBIX
METaJlIOB;

- HaBBIKAMU TOMCKa HMH(pOpPMaLUU 00 OCHOBHBIX
TEXHOJIOTHSX IPOU3BOJCTBA YEPHBIX METAJUIOB U
KOHCTPYKITUSIX COBPEMEHHBIX arperatos

OIIK-6. Crtocoben 3Harh:

BBINIOJIHATH HACTPOIKY - OCHOBHbIE NTapaMeTpsl PYHKIIMOHUPOBAHUS
TEXHOJIOTHYECKOT0 000y I0BaHuSs, 0OBEKTOB
IIPOILIECCOB B cdhepe cBoei mpodhecCHOHANTBHON
NeSITENIBHOCTH B COOTBETCTBHHU C UMEIOILEHCS
TEXHUYECKOW JIOKyMEHTAIIUEH.

IMOCTaBJICHHOM 1IC/IH U
BEIOMpATh ONITHUMANTBHEIE
CHoCcoOBI UX pEIICHUS,

OTpaHUYCHUI

TEXHOJIOTMIECKOTO
o0opynoBaHus, 00BEKTOB U
HPOIIECCOB B chepe CBoei

npodeccroHaNbHON YMeTh:

NESITeIbHOCTH 110 - OTIPENeNIATE OCHOBHBIE ITAPaMETPHI
HMEIOIIEHCsS TEXHUUECKOU (hyHKIIMOHUPOBAHMSI TEXHOJIOTHIECKOTO
JIOKYMEHTALH 06opyznoBaHus, 0OBEKTOB 1 IPOLIECCOB B chepe

CBOE# Mpo(heCCUOHANBHON IEATEIBHOCTH IS
YCTaHOBJICHUS COOTBETCTBHUS;




HUMEIOIIEHCS TEXHUUECKON TOKYMEHTAIHH.
Baagers:

- METOIaMHU KOHTPOJISI COOTBETCTBHUS UMEIOIIIEHCS
TEXHUYECKOW JTOKYMEHTAIIUH U HEOOXOAMMYTO
KOPPEKTHPOBKY OCHOBHBIX NTApaMETPOB
(YHKIIMOHUPOBAHUS TEXHOJIOTUIECKOTO
o0opynoBaHus, 0OBEKTOB H IIPOIECCOB B chepe
cBoei MpoheCCHOHATBHOM JeSITENbHOCTH.

OIIK-7. Croco6en
9KCIUTyaTHPOBaTh
TEXHOJOTHYECKOE
00opynoBaHUE, BHITIONHATh
TEXHOJIOTMYESCKHE OTIEPAIIHH,
KOHTPOITUPOBATh
KOJTMYECTBEHHBIC U
KaueCTBEHHBIC TIOKA3aTEIN

3HaTh:

- TIPUHITATT JeHCTBHS OCHOBHOTO
TEXHOJIOTHYECKOTO 000pPYI0BaHUS;

- OCHOBHBIC MoKa3aTenu 3HEPTO u
pecypcoaddhekTruBHOCTH MIPOU3BOICTBCHHOU
JIESATSILHOCTH.

YMeTh:
- OompeneNniaTh HEOOXOOMMOE TEXHOJOTHYECKOE
000pyIOBaHUE ISl BHITIOTHCHUS TEXHOJIOTHYECKUX

MOJIy4yaeMOW NPONYKIIUH, Onepannu;

MOKA3aTeNH HEPro- I - OLICHUBATh c MCTIONB30BARHEM
KOJIMYCCTBCHHBIX NI KAaYCCTBCHHBIX I1O0KaA3aTCJICHU

pecypco3hhEeKTUBHOCTH N
COOTBETCTBHE XapaKTePUCTHK HoJTy4aeMoi

POU3BOACTECHHOTO IUKIIA M\ 1156 iy crim YCTaHOBJICHHBIM TEXHUYECKUM

HPOIAYKTA, OCYIIECTBIIATE TpeOOBaHUSIM U (PUKCUPOBATH OTKIOHCHHS.

METPOIOTUYECKOE Baagers:

obecrieuenue - HaBBIKAMH  TOAJEP)KaHWS B  IIpoIlecce

NPOM3BOJICTBEHHOI NPOM3BOJCTBEHHOW  OKCIUTyaTallid  3aJaHHbBIC

NEATENBHOCTH PEKUMBI TCXHOJOTHUYCCKUX OIICpallvy U MapaMETPhI
paboThI HEO0XOIUMOro 000pyIOBaHHMS,
obecnieynBaromme IPOU3BOJUTEIEHOCTD "
Ka4eCTBO 10JIy4aeMON IPOAYKIUH.

[TK-3. Ciocoben 3HaThb:

y4acTBOBATH B YIIPABICHUU
poheCCUOHAILHOM
JeSITEIILHOCTBIO, HCTIOJB3YSI
3HAHUA B 00J1aCTH
MPOEKTHOTO MEHEKMEHTA

- IPUHIIATIE OCHOBHBIX TEXHOJIOTUYECKHIX
MIPOIIECCOB MTPOU3BOACTBA U 00PaOOTKH YEPHBIX U
LBETHBIX METAJIOB, YCTPOMCTBA U 00OPYI0BaHUE
JUTSL ©X OCYIIIECTBIICHUS.

YMmeTh:

- aHaJII/ISI/IpOBaTI) nu KpI/ITI/I‘-IeCKI/I OLCHHUBATH
CONMAaIbHYI0 WH(GOPMAIIHIO; TNIAHUPOBATH U
OCYHIECTBIISITH CBOIO JAESITETHHOCTh C YI€TOM
PE3yIbTaTOB STOTO aHAIMA3A.

Baagern:

- BJIaJEeTh METOIAMH OLIEHKH ITOKa3aTelel KauecTBa
paboTHI CUCTEM aBTOMATHUYECKOTO YIIPABIICHUS.

ITK-7. Criocoben
aHAM3UPOBATh, COCTABIISITH
U IPUMEHSTh TEXHHUYECKYIO
JIOKYMEHTAIIHNIO, CBA3aHHYIO
¢ mpoeccruoHanbHOM
JIESTEIILHOCTBIO, B
COOTBETCTBHH C
JIEUCTBYIOIITUMU
HOPMATHUBHBIMH
JIOKyMEHTaMH1
METaJUTyPrHYECKON OTPACIIH

3HaTb:

- OCHOBHBIE CITOCOOBI 00padOTKH METAIIIIOB
IABIICHUEM.

YMeTh:

- YMETh MTPOTHO3UPOBATH (ha30BBIN COCTAB METAIIIA
[IPH HAarpeBe U OXJIAKICHHUH.

Baagern:

- 3HAHUSIMU B COCTABJIEHUU TEXHOJIOTHMYECKUX CXEM
B 00y1acTu 00pabOTKH METAIIIIOB JIaBJICHUEM.




Mertamnyprus
YEepHBIX U [IBETHBIX
METaJIJIOB

YK-1. Criocoben
OCYIIIECTBIISATH ITOKCK,
KPUTUYICCKHUI aHATHU3 U
CHHTE3 HH(OpMaITiH,
MPUMEHSITh CHCTEMHBIH
TIOIXOJT JIJISI pEeICHUS
MOCTABJICHHBIX 337134, B TOM
qucie B udpoBoi cpeze

3HaTh:

- OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX U
(hM3UKO-XUMUYECKHX TIPOIIECCOB, MMPOLIECCOB
MacCOIepPeHOca MPUMEHHUTENBHO K
TEXHOJIOTHYECKUM TIPOIIeccaM, arperaraM u
o0opynoBaHUIO TIepepadoTKh (00oTaIeHus)
MUHEPAIBHOTO CBIPhS, POU3BOACTBA YSPHBIX U
I[BETHBIX METAJIIOB.

Ymersb:

- aHAJIM3UPOBATH YCIOBUS MPOTCKAHUS MTPOIECCOB
MOJTy4eHUs] 1 00PabOTKH YEPHBIX U IIBETHBIX
METaJIJIOB;

- PacCCUUTHIBAThH M aHATM3UPOBATH XUMHUCCKUC U
(hMBUKO-XUMHUYECKHE TIPOIECCHI, TPOLIECCHI
nmosrydeHust 1 00pabOTKM YepHBIX U IIBETHBIX
METaJLJIOB.

Baangers:

- BIIaJICTh METO/JaMH aHAIH3a TEXHOJIOTHUECKUX
MIPOLIECCOB U UX BIIMSIHHS HA KAYE€CTBO MOJTy4aeMbIX
)53 (S0707 8

OIIK-6. Crtoco6en
BBIIIOJIHATH HACTPOUKY
TEXHOJIOTUIECKOTO
o0opynoBaHus, 00BEKTOB U
npoIeccoB B cdepe cBoeit
npoheccnoHaTEHON
JACATCIIbHOCTH I10
HUMEIOIIEHCS TEXHUYECKOU
JOKYMCHTAallU

3HaTh:

- IPUHIMITBI U OCHOBHBIC TIPaBHUJIA U METO/IBI
HACTPOWKHU TEXHOJIOTHUECKOTO 000pYI0BaHuS,
00BEKTOB U TIPOIIECCOB B cpepe cBoeH
po(hecCHOHaTBHOMN NEATENbHOCTH M0 UMEIOIIeHCs
TEXHUYECKOW TOKYMEHTAIIH;

- IPUMEPBI UCTIOIb30BaHUS U(PPOBBIX TEXHOIOTHH
IUIs1 HACTPOMKH TEXHOIOTMYECKOro 000pyIOBaHMUS,
00BEKTOB M TPOLIECCOB B chepe cBoeH
poeCCHOHANBHON AEATENFHOCTH.

Ymers:

- PEeryJIMpOBaTh OCHOBHBIE MapaMETPhI
(YHKIIMOHUPOBAHUS TEXHOJIIOTUIECKOTO
o0opynoBaHus, 0OBEKTOB U IIPOIECCOB B cepe
cBoel NMpo(heCCHOHATBHOM AEATEIILHOCTH B
COOTBETCTBHH C UMEIOIIEHCS TEXHUUECKOMN
JOKyMEHTAlMEH;

- ONITUMH3HPOBATH C IOMOLIBIO HU(PPOBBIX
TEXHOJIOTHA HACTPOUKU TEXHOJIOTHUECKOT O
o0opymoBaHus, 0OBEKTOB M IIPOIECCOB B chepe
cBoel NMpohecCHOHAIBHOM e TENbHOCTH T10
HAMEIOIIEHUCS TEXHUYECKON JOKYMEHTALINH.
Baagers:

- METOaMHU OpraHu3anuu HACTPOHKHU
TEXHOJIOTHYECKOro 000pyInoBaHUs, OOBEKTOB U
MPOLIECCOB B cdepe cBoel NpodheCCHOHAIBHOM
NEITEJILHOCTA II0 HUMEIOIENCS  TEXHUYECKOU
JOKYMEHTAIIMH.

OIIK-7. Criocoben
IKCIUTYyaTUPOBaTh
TEXHOJIOTHYECKOE
000pyIoBaHNE, BHITIOTHITH
TEXHOJIOTUYECKUE OTIEPaIlnH,
KOHTPOJINPOBATh
KOJTMYECTBEHHBIE U

3HaTh:

- Hay‘-IHI)Ie OCHOBBI TCXHOJIOTHYCCKHUX onepauﬂﬁ;
- CITOCOOBI METPOJIOTUIECKOTO 00EeCTICUSHUS
MIPOU3BOJICTBEHHOM JIEATEIILHOCTH, KOHTPOJIS
KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX HOKa3aTeJ’IeI>i
[IOJTy4aeMOM MTPOIYKIIHH.

YMmerTn.

- OOCHUTH COOTBETCTBUC BBI6paHHOFO




Ka4eCTBEHHBIC MTOKA3aTEIH
MOJIy4yaeMoOn MPONYKIINH,
MOKa3aTeIu YHEPro- u
pecypcoddheKTHBHOCTH
MIPOU3BOJICTBEHHOTO IMKJIA U
MIPOAYKTA, OCYIIECTBIATH
METPOJIOTUYECKOE
obecrieueHue
MIPOU3BOJCTBEHHOM
JIESATSIIbHOCTH

TEXHOJIOTHYECKOT0 000PYAOBaHUS U
TEXHOJIOTHYECKHX OTIepariii HopMaM U TpaBuiiam
0€30MacHOM IKCIUTYaTalUH, TEXHOJIOT HISCKUM
periaMeHTaM U MHCTPYKIIUSAM;

- aHaIM3MPOBaTh HEMONAIKUA TEXHOJIOTHYECKOTO
00Opy/ZIOBaHMS, YCTAHABIWBATH HX MPUIHHBI U
OTPEACIATH CIIOCOOBI UX YCTPAHCHUS;

- OIICHUBATH C UCIIOJIb30BAHUEM TIOKa3aTeleih
9HEPro- u pecypcodPPeKTHBHOCTH MapaMeTPhI
MIPOU3BOCTBCHHOTO IMKJIA U MPOJYKTa U
AHAJIM3UPOBATH OTKJIOHCHUS;

- OTIPENIETIATh OIITUMAaJbHbIE CII0COOBI
METPOJIOTHIECKOTO COTIPOBOXKICHHUS
TEXHOJIOTUYECKUX TPOIECCOB.

Baagern:

- METOJIaMH pacyeTa Iokazareseil pecypco- u
3Hepro3(hHEeKTUBHOCTH MPOU3BOJICTBEHHOTO IUKIIA
Y TIPOJIYKTa;

- METOJIaMH TIPOBENIEHUS TUATHOCTHKH HEIMOIAJI0K

u OTIPENICITUTh CHOCO0BI peMoHTa
TEXHOJIOTHYECKOT0 000pYy/I0BaHHSI.

I1K-2. Cniocoben 3HaTh!

Y4acTBOBATH B - OPUHOUNBI  OCHOBHBIX  TEXHOJOTHYECKHX

MIPOEKTUPOBAHUHU
TEXHUYECKHX 00BEKTOB,
CHCTEM M TEXHOJOTHUCCKHUX
MPOIECCOB C yYETOM
3KOHOMUYECKUX,
AKOJIOTHYECKHX, COMMATEHBIX
U JpYTUX OrpaHU4YECHHUN

MPOILIECCOB MPOM3BOACTBA M OOPaOOTKM UEPHBIX W
LBETHBIX METAJUIOB, YCTPOWCTBa M 00OpyZOBaHUE
IUISL MX OCYLIECTBICHHUSL.

Ymers:

- paccuuThIBaTh M aHAJIM3MPOBATh XUMHYECKHE H

(bU3UKO-XUMHUYECKHE TIPOLIECCHI, HPOLIECCHI
MaccoIepeHoca, MPOUCXOSIIIIE B
TEXHOJIOTHYECKUX nporeccax nepepadoTKH
(oGorammeHus) MUHEPaIHLHOTO CBIPBA,

MPOU3BOJCTBA U OOpPAaOOTKH YEPHBIX M I[BETHBIX
METAJIIO0B.

Baagern:

- METOJMKAMH PacdyeTa KOPPEKTUPYIOIIUX
BO3JICUCTBHUM Ha TEXHOJOTUYECKUN IPOLIECC.

ITIK-3. Cnocoben
y4acTBOBATh B YIIPABJICHUH
npodeCcCHOHATBHOM
JICSATSIIbHOCTBIO, UCIIOJb3YS
3HAHHUS B 00MacTH
MPOEKTHOTO MEHEKMEHTA

3HaTh.

- IPUHIIUAIIBI OCHOBHBIX TEXHOJIOTHYECKUX
MPOIIECCOB MPOU3BOICTBA 1 0OPAOOTKH YEPHBIX U
IBETHBIX METAJJIOB, YCTPONUCTBA U 000PYIOBAHUE
JUTSL UX OCYIIECTBIICHUS.

YMmerTn.

- MPUMEHSITh CHCTEMEI aBTOMAaTHYECKOTO
YIPAaBICHHUS TEXHOJOTHYCCKUMH TIPOIIECCAMU B
METAJUTypTHU ¥ MaTepHaIoo0paboTKe.

Baagern:

- IPUHIIAIIAMH BBIOOpA MaTEPHAJIOB ISl SJIEMEHTOB
KOHCTPYKITUI 1 000pyTOBaHMSL.

[IK-7. Ciocoben
aHAITN3UPOBATh, COCTABIIATE
U MPUMEHSTHh TEXHHUECKYIO
JIOKYMEHTAIINIO, CBSI3aHHYTO
¢ IpodeCCUOHANTBHOM
JIeSITeTIbHOCTBIO, B
COOTBETCTBHUHU C

3HaTh.

- TPUHIMUIBI  OCHOBHBIX  TEXHOJOTMYECKUX
MIPOLIECCOB IMPOM3BOACTBA U O00PAOOTKH YEPHBIX U
[BETHBIX METAJJIOB, YCTPOMCTBa M 00OpyHOBaHHE
JUTISI IX OCYIIECTBIICHUS.

YMeTh:

- PacCUUTHIBATh U AHAIU3UPOBATH XUMHYECKUE H
(PU3UKO-XUMUYECKHUE ITPOLIECCHI, TIPOIIECCHI




JIEUCTBYIOIIIMMU
HOpPMATHBHBIMH
JIOKyMEHTaMH
METaJUTyprHYECKO OTpaciu

MaccoIepeHoca, MIPOUCXOMSIIIIE B
TEXHOJIOTHYECKUX mporeccax nepepadoTKH
(oborarenust) MHUHEPAIBHOTO CBIpBS,

MPOU3BOJCTBA U OOpPAOOTKM YEPHBIX M I[BETHBIX
METaJJIOB.

Baapers:

- 3HAHUSMHU B COCTaBJICHUU TEXHOJIIOTUYECKUX CXEM
MTPOM3BOICTBA YEPHBIX M IBETHBIX METAJIIOB.

Teopus
METaJUTyprUYeCKUX
MIPOIIECCOB

OIIK-1.
dhopMynupoBaTh W pemiath
3a/1a4m,

Crocoben

OTHOCSIIIHECS K
poheCCUOHATLHOU
JIeSITEIIbHOCTH, TIPUMEHSS
(yHIaMEHTAIILHBIC ~ 3HAHUS
OCHOBHBIX 3aKOHOMEpPHOCTEU
MIPUPOIBI,
YeloBeKa 1 00IIecTBa

Pa3BUTHL

3HaTh!

- 3HAYMMOCTh HWCIIOJIb30BaHUs (PYHIaMEHTAIBHBIX
€CTECTBEHHOHAYYHbIX W (WIOCO(PCKUX 3HAHWHA B
(hopmynupoBaHUN u peleHnn 3amaq
npodecCHoHaTbHOMN JCATEITPHOCTH 3HAHUH.

YMmern:

- OTIpEeeNATh KOHKPETHBIC ITyTH PEIICHNS 3329
po(ecCUOHATIBHOMN IeATENEHOCTH HA OCHOBE
(hyHIIaMEHTATLHBIX €CTECTBCHHOHAYYHBIX 3HAHUH.
Baangers:

- paboras B KOMaHje, (OPMYJIHPOBATh M PEIIATh

3aJaud B paMKax IIOCTaBJICHHOTO  3aJaHusl,
OTHOCSIMECS K O0NacTé mpodeccCHOHATHEHON
JeSITEIbHOCTH.

OIIK-2. CrniocobeH | 3naTh:

Q)OpMaHHSOBBIBaTL " pemars | - KpaTKyl0 XapaKTCpUCTUKY OCBOCHHBIM 3a BPEMs

3a]@ud,  OTHOCAIIMECH K o0y4yeHHs TaKeTaM NPUKIATHBIX  [POTPaMM,

HpO(bCCCI/IOHaHLHOI‘/’I HCIOJIB3YEMBIX TJII MOJACIIMPOBAHUSA TIPU pCIHCHHIf
3a1a4 B obnacTu npodeccuoHaIbHON

JICATENBHOCTH,  MCTIOMB3YSA | oo ooy

METOABI MOACITIUPOBAHUA U YMeTh:

MaT€MaTH4CCKOIO aHajIu3a

- 00OCHOBaHHO BBIOpaTh BO3MOXHBIC METOJBI
MOJICJINPOBAHNS M MaTEeMaTHYECKOIO aHalIM3a AJIs

TPE/TI0KEHHBIX 3a71a4 npodeccnoHanbHOM
JIeSTSIILHOCTH.

Baagers:

- METOJMKaMH peIICHHs IOCTAaBICHHBIX 3ajad,
OTHOCAMMXCA K oOmact mpodeccHoHaIbHOM

ACATCIIBHOCTH, MCIIOJIB3Ysd OCBOCHHLIC 3a BpPEMA
06y‘leHI/I$I MaKeThbl TMPUKIAAHBIX MPOrpaMm I
MOZCIIMPOBAHUA U MATCMATUYCCKOI'O aHAJIM3a.

IK-1.
3aga4n  MpodecCHOHAIBLHON

CriocobeHn  permiathb

JCATCIIBHOCTH, IIPUMCHAA
METOBI MOJECJINPOBaHMA,
MaT€MaTH4CCKOIro aHaJM3a,
C€CTCCTBCHHOHAYYHBIC nu

O6H_IeI/IH)KCH6pHLI€ 3HaHUA

3HaTh.

- 3aKOHBl W TIOHATHS (QUINYECKOW XHMHU IS
aHaIIM3a METAIUTYPrUYECKHX POIIECCOB.

YMeTh:

- aHANM3WPOBATh BIHSIHHE CBOWCTB JKHIKOCTEH,

ra3oB  ®W CHIIy4HX CpeAd Ha MPOTEKaHHE
METaJLIypPTrUYECKHUX IIPOIIECCOB.
Baagern:

- OCHOBHBIMH (PU3UKO-XUMHYECKHMU pPacUeTaMH
METaJUTypPTUUYECKUX ITPOLIECCOB.




[IK-6. CnocobeH npuHUMATH
000CHOBaHHBIC TEXHHYECKHE

pelieHus B
npodeccroHaIbHOM
JICSATEIILHOCTH, BEIOMPATh

a¢dhexTuBHBIC B Oe30ITacHbBIE

3HaTh.

- OCHOBHBIC MPHUHIIMIIBI MPOBEACHUSA (HU3NIECKOTO
SKCIIEPUMEHTAa U METOABl WU3MEPCHUU Pa3IMYHBIX
(hM3UYECKUX BEITMYWH.

YMmeTn.

-  TPOTHO3UPOBAaTH W  OMPEACHATh CBOMCTBA
COCIMHCHHI U HANPaBJICHUS XUMUYCCKUX PEaKIUi

MeTtobl KOHTPOJISt
Y aHaJIN3a BEUIECTB

TEXHUYECKHUE CPEACTBA U | IPOBOIUTH ADKCIICPUMEHT Ha OCHOBE (PH3MUCCKHUX
TEXHOJIOTUHA METOJI0B UCCIEI0BaHUS.
Baapers:
- pacYeTHbIMH METOAUKAMU OLIEHKH CTEIECHU
pPa3BUTHSl OCHOBHBIX SIBJICHUM, MapaMeTpOB U
MOKa3aTeyie MPOLIECCOB IMOJYYEHHs CIJIABOB Ha
OCHOBE JK€JIe3a.
OIIK-1. Crioco6en | 3HaTh!

dbopMynupoBaTh U peliaTh

- 3HAYUMMOCTH HCIIOJIb30BaHUA (bYHI[aMeHTaIH)HI)IX
C€CTCCTBCHHOHAYUYHbIX H (I)I/IHOCO(i)CKI/IX 3HAaHUM B

3a7a4u,  OTHOCAIMecsS K
. OpPMYJIMPOBaHUHU " CIICHUT 3amaq
poheCCUOHATTLHOM (bopmyp N P . A
npodecCHoHaIbHOMN JESITEIbHOCTH 3HAHUH.
JeATeILHOCTH, MPUMEHA | 3o
(byHnaMeHTanmbHBIC  3HAHMSA | - peponp3oBaTh  NOHATHHHBIA — ammapar
OCHOBHBIX 3aKOHOMCPHOCTCH | TCpPMHUHOJIOTHIO ~ OCHOBHBIX  3aKOHOMEpPHOCTEii
Pa3BUTHSA NPHUPOJIBI, | PA3BUTUS NIPUPOJBI, YEIOBEKa M OOLIeCTBa IpU
yesnoBeKa 1 00IIecTBa (bopMyTHpOBaHUT " penieHun 3amaq
npodeccrnoHaNBHOM AeSTeTbHOCTH.
Baagers:
- pabotas B Komanae, (opMyIHpOBaTH M pelaTh
3a7a4d B paMKax IIOCTaBJICHHOTO  3aJaHus,
OoTHOcsmIMECS K obnactd mpodeccHoHaIbHOM
JeATeITLHOCTH.
OIIK-3. CrniocobeH | 3HaTh:
IIPOBOAUTEL MCCIEA0BAaHUA U | ~ XapaKTCPpUCTUKU BO3MOKHOCTHU I[OCTyHHOﬁ
W3bICKaHHS Ui pellenms | MCCYIE/IOBATENLCKOM arMapaTypel JUis peanusaiiu
NPETIOKEHHBIX NPUEMOB M METOJOB PEIICHUS
NPUKIAIHBIX ~ HHXEHEPHBIX
MOCTAaBJICHHBIX TPHUKIAJHBIX HHXCHEPHBIX 3aja4
safat OTHOCALWMXCA K| oryocsmmuxcs k mpohecCHOHATBHOM AesTENbHOCTH.
npodeccuoHanbHOM VMeTh:
ACATCIIPHOCTH, BKIIIOYAs | - onpeAessITh NepedueHb HEOOXOAUMBIX PECYPCOB U
NPOBEJICHNE W3MEPEHHH, | BpDEMEHHBIC 3aTpaThl IPH COCTABICHHM IIJIaHA

TUTAHUPOBAHUE U TIOCTAHOBKY
9KCIIEPUMEHTOB,
HMHTEPIPETALNIO
MOJTY4YEHHBIX PE3YJAbTAaTOB

MPOBEICHHSI UCCIICIOBAHNIN U U3BICKAHHIA.
Baagern:

- HaBbIKAMHM  MPEJCTABJICHUS  HMHTEPIPETAILIMU
MOJYYCHHBIX PE3yJIbTATOB B (OpPME HAyYHOTO
JokIama (CooOIeH s ).

[MK-4. CriocobGeH TpoBOIUTH
U3MepeHus U HaOIlIOeHUs, B

chepe  mpodeccHOHATBLHON
JEATETBHOCTH
o0OpabaThIBaTh u
TIPEACTABIATh

SKCIICPUMCHTAJIbHBIC NTAHHBIC

3HaTh.

- OCHOBHBIE CBEACHHS O METOJaX M CPENCTBax
KOHTpOJII ~ KadecTBa pabounMx  IMOBEPXHOCTEH
JIeTaleit;

- CTPYKTYPY H METOIBI
NPOAYKIIHH.

YMeTh:

- paccuuThIBaTh W aAHAIM3UPOBATH OCHOBHBIC
(hM3UKO-MEXaHUYECKHE XapaKTePUCTUKU
MaTepuaioB: MOAYJIb  YIOPYTOCTH,  TPEIEIbI
MIPOYHOCTH, YIPYTOCTH, TEKy4eCTH, KOd(DUIIMEHT
YAApHOU BSI3KOCTH U JP.;

KOHTPOJIsI Ka4ueCTBa




- TOJIb30BAThCS  CIPABOYHONW  TEXHHYECKOM
JUTEPaTypol JJIsl TIPOBEJICHUST PacueTOB U BBIOOPA
HEOOXOIMMOT0 MaTepHaja Mo 3aaHHBIM YCIOBUAM
9KCIUTyaTallMy H3ICTHH.

Baagers:

- HaBbIKaMH pabOTHl HA OTCUYECTBEHHOM |
3apy0OexHOM J1a00paTOpHOM OOOPYJOBaHHMU IS
OTIPEJICNICHUS] OCHOBHBIX  (DPU3UKO-MEXAaHHMICCKHX
XapaKTePUCTHK  MPOYHOCTH W TUIACTUYHOCTH
KOHCTPYKITHOHHBIX MaTePHAIIOB.

1.5.

®opma o0yueHust

Peanmaunﬂ MOAYJL IPEAYCMOTpPEHA IJIA 06yqa}omnxc;1 10 O‘lHOI>'I, 3a09YHOM M OYHO-3a0YHOM

dbopmam.
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PA3JIEJI 2. TPOI'PAMMBI MOAYJIAA «OCHOBBI METAJLIIYPI' N>

2.1. PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI «BBEAEHUE B CIIEHHUAJIBHOCTDb»

2.1.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIUA JUCHUIIJIMHBI

2.1.1.1. TexHoJioruu 00y4eHuUs1, HCIOJIb3yeMble MPU U3YUYEHUH TUCUUILUINHBI MOTYJIA

[lpr W3y4eHWW IUCHMIUIMHBI NPUMEHSCTCS TPAAWIUOHHAS (PENpOAYKTHUBHAS) TEXHOJIOTHS
00y4eHusl.

2.1.1.2. Ilnanupyemble pe3yJibTaThl 00yueHHus1 (MHIMKATOPHI) M0 AUCHHUILINHE
Kon u HammeHoBaHue

IInanupyemblie pe3yabTaThbl 00y4eHHs (MHANKATOPBI)

KOMIIETEHIMU
YK-2. CriocoOeH onpeensiTh 3HaTh:
KPYT 3a/1a4 B paMKax - TIPUHIIAITBEI OCHOBHBIX TEXHOJIOTUYECKUX TPOIIECCOB MPOU3BOJICTBA U

00pabOTKH YEPHBIX U [IBETHBIX METAJIIOB, YCTPOWCTBA U
000py0BaHKE IJIsl KX OCYIICCTBIICHHS;

- HUCTOPHIO, COBPEMEHHOE COCTOSHHE M TEepPCHEKTUBBI PAa3BUTHS
MIPOM3BOJCTBA YEPHBIX METAJIIOB

MOCTaBJIEHHOMN IIeIU U
BBIOUPATH ONITUMAJIHHEIC
CHOCOOBI UX PELICHHS, UCXOS

U3 IEHCTBYIOLIUX ITPAaBOBBIX VMeThb:
HOPM, HMCIOIIMNXCA pECYpPCOB 1 - AHAJIM3UPOBATH YCIOBUSA IIPOTEKAHU IIPOLIECCOB IIOJIYYECHUS U
OTpaHUYeHUN 00pabOTKH YEPHBIX U [IBETHBIX METAJIIOB;
- paboTaTh C HAYYHO-TEXHUUYECKON U y4eOHOM TUTepaTypoit
Baagers:

- METOZIaMH pacyeTa IoKa3aTelel MPoLeccoB MOIydYeHUs 1 00paboTKH
YEpPHBIX U [IBETHBIX METAJLIOB;

- HaBBIKAMHM TIOWCKAa WH(POPMAaLMH OO0 OCHOBHBIX TEXHOJIOTHSX
NPOM3BOACTBA YEPHBIX METAJUIOB M KOHCTPYKIMAX COBPEMEHHBIX

arperaroB
OIIK-6. CriocoOeH BBINOIHATH 3HaTh:
HACTPOHKY TEXHOIOTHYECKOTO - OCHOBHBIE NTapaMeTpbl PYHKIIMOHUPOBAHUS TEXHOJIOTHYECKOTO

o0opymnoBaHus, 00BEKTOB U MPOIECCOB B chepe CBOSH
npodeCCHOHANBEHON ISATETbHOCTH B COOTBETCTBUU C UMEIOIICHCS
TEXHUYECKON JOKYMEHTAIUEH.

. Ymers:

ACATEILHOCTH 110 UMECIOIICHUCH - ONPEJIENATH OCHOBHBIE MTAapaMeTphbl (PYHKIIHOHUPOBAHUSI
TEXHUYIECKON TOKyMEHTAIUH TEXHOJIOTMUECKOro 000py0BaHus, 00bEKTOB U MPOIIECCOB B chepe
cBOEH MpodeccHoHaIbHON AEATENBHOCTH JUIS YCTaHOBICHUS
COOTBETCTBUSI,

HMMEIOIIENUCS TEXHUYECKON JOKYMEHTAIINH.

Baagers:

- METO/IaMHU KOHTPOJISI COOTBETCTBUS UMEIOIICHCS TEXHUUECKOU
JIOKYMEHTAIMH U HEOOXOIUMYIO KOPPEKTUPOBKY OCHOBHBIX
napameTpoB (GYHKIIMOHUPOBAHUS TEXHOJIOTHYECKOT'O 000PYI0BaHNS,
00BEKTOB M MPOIIECCOB B chepe cBoei mpoheCcCHOHATIBHOM
JeSITEIbHOCTH.

OIIK-7. Criocoben 3HaThb:

9KCIUTyaTHPOBaTh - IPUHIIMII JISHCTBHS OCHOBHOT'O TEXHOJIOTHYECKOTO 000y I0BaHUS;
- OCHOBHBIE IIOKa3zaTel »JHEPro MU  pecypcodpPeKTUBHOCTU
MIPOM3BOJCTBEHHOH €S TEIBHOCTH.

o0opynoBaHus, 00HEKTOB U
HPOLIECCOB B chepe CBOECH
npodeccroHanbHOI

TEXHOJIOTHYESCKOE
000py/I0BaHHUE, BHITIOIHSITh

YmMmern:
TCXHOJIOTHHCCKNE OTIepalli, - OmpenesiTh HEOOXOAUMOE TEXHOJIOTHYECKOEe O0OpYMIOBaHHE IS
KOHTPOJIMPOBATEL BBIMOJTHCHHST TEXHOJIOTHYECKUX OTICPAIlHii;
KOJINYECTBEHHBIE U - OLICHUBATh c UCIIOJIb30BAHUEM
KOJIMYECTBCHHBIX MJIM KAYEeCTBEHHBIX MMOKa3aTesei COOTBETCTBHE
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Ka4eCTBEHHBIC MTOKA3ATCITH
MoJIy4yaeMou MpOAYKIUH,
MOKAa3aTeu YHEPro- u
pecypcoadheKTHBHOCTH
MTPOU3BOJICTBEHHOTO IMKJIA U
MPOAYKTA, OCYIIECTBIATH
MeTpoJIorHYecKoe obecriedeHue
MTPOU3BOJICTBEHHOMH
JeSTebHOCTH

XapaKTEPUCTUK MOJIy4aeMou NPOAYKLIHUH YCTaHOBJICHHBIM
TEXHUICCKUM TPeOOBaHUSM U (DUKCHUPOBATH OTKIOHCHHSI.

Baanernb:

- HaBblIKAMHM TOAJEpPKAaHHUS B NPOLECCE MNPOU3BOACTBEHHOMU

OKCIUTyaTalliy 3aJlaHHBIC PEXHMbBI TEXHOJOTHMYECKUX OIlepanuil u
nmapaMeTpsl paboThl HEOOXOAMMOTO 000PYIOBAHUSA, 0OECTICUNBAIOIITIE
MPOU3BOAUTEIHLHOCTh ¥ KAYECTBO TIOJy4aeMOM TPOTYKITUH.

I1K-3. Ciocoben y4acTBOBaTH B
yIIpaBICHUN
npoecCroHaTBLHON
AESATENbHOCTBIO, HCIIOb3Ys
3HaHUS B 00JIACTH MTPOCKTHOTO
MEHE/KMEHTA

3HaTh:

- IPUHLUITEI OCHOBHBIX TEXHOJIOTHYECKHX IPOIIECCOB MTPOU3BOACTBA U
00paboTKM YEepHBIX U [IBETHBIX METAJUIOB, YCTPOICTBA 1
00opyIoBaHUE [Tl UX OCYIICCTBICHHUS.

YMmern:

- aHATM3UPOBATh U KPUTHUECKU OIIEHUBATH COITUATEHYTO
“H(OPMAITUIO; TUIAHUPOBATh M OCYIIECTBISTH CBOIO JACSITEILHOCTD C
Y4ETOM pe3yIbTaTOB ATOTO aHAIN3a.

Baagers:

- BJIaJICTh METOJIaMH OIICHKH ITOKa3aTeiel KauyecTBa paboThl CHCTEM
ABTOMATHUYCCKOI'0 YIIpaBJICHU.

[IK-7. Criocoben
aHAJIM3UPOBATh, COCTABIATH U
MPUMEHSTH TEXHUYECKYIO
JOKYMEHTAIIHIO, CBI3aHHYIO C
npoeccrnoHamTbpHON
JeSITeNbHOCTHIO, B
COOTBETCTBHHM C JICHCTBYIOLUIMMHU
HOPMAaTHUBHBIMU JOKYMEHTaMHU
METAJUTyprU4eCKON OTpaciu

3HaTh:

- OCHOBHBIE CITOCOOBI 00Pa0OTKKH METAJIJIOB JJABJICHUEM.

Ymers:

- YMETh MPOTHO3UPOBATH (Pa30BbIi COCTAB METAJUIA MIPH HATPEBE U
OXJIaXKJICHUH.

Baagers:

- 3HAHUSIMU B COCTABJICHUU TEXHOJIOTHUECKUX CXEM B 00JIACTH
00pabOTKU METAJJIOB JIaBJICHUEM.

2.1.1.3. Conep:kaHue TUCHUILINHBI

Kon
pa3aeJa,
TeMbI

Paznen, tema
JUCHUILINHBI

Conepxanue

P1 Beenenune

UepHple MeTayIbl:  MOHATHE
COBPEMEHHOM LMBWIM3ALMU. MHUPOBBIE JOCTHKEHUS.
Crpyktypa uyepHoH Metamryprud Poccun. OOmas
TEXHOJIOTMUYECKAsl CXeMa MPOMU3BOJICTBA YEPHBIX METAJUIOB.

n HUX 3HAUYCHUC T

P2

Pons YUCPHBIX MCTAJIJIOB B
COBpeMeHHOﬁ OUBUIK3allu1

OcHOBHBIE BUIBl MNPOAYKIMH UYEPHOH MeETaJTypruu.
TpeboBaHus K KauyecTBY W3AEIHMHA W3 YEPHBIX METAJUIOB.
IIpon3BOACTBO YEpHBIX METAIIOB M OKpYXaromas cpena.
OCHOBHBIE  33]a4M  COBEPIIEHCTBOBAHUS TEXHOJIOTUU
IIPOU3BOJCTBA YEPHBIX METAJUIOB. ATnbTepHaTHBHbBIE
MaTepHuabl.

Hcropust pa3BUTHS TEOPUU U
P3 TEXHOJIOTHH [TPOU3BOJICTBA
YEPHBIX METAILIOB

Pynbr yepHbix MetaimoB. OCHOBHBIE (PH3UKO-XUMHUYECKUE
MpolecChl  MpU  IPOU3BOJCTBE  YEPHBIX  METAJUIOB.
CripoayTHBIN Tporiecc moiaydeHus xenesa. [IlponsBoactso
yyryHa. [IByxcTynmeHuarass cxema MpPOU3BOACTBA YEpPHBIX
MeTayuioB. Pa3BuTHE TEOpUHM U TEXHOJOIMH JOMEHHOU
miaBku. Pa3BuTHe KOHCTPYKIMH ©  00OPYIOBaHUS
JIOMEHHBIX Tieyed U 1exoB. Pa3putue Teopun U
TEXHOJIOTMH Tpou3BoACcTBa cTanu. (CoBepIICHCTBOBaHUE
KOHCTPYKITHH CTaJIeTUIaBHJILHBIX arperaros.
[lepciekTUBHBIE  TPOIECCHl  MPOWM3BOJCTBA  YEPHBIX
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METaJUIOB. 3HAYCHUE HAYUYHBIX UCCIEIOBAaHUN B Pa3BUTUU
YEepHOM MeETaITypruu. PoJjib HHXEHEPHO TEXHUYECKUX
pabOTHUKOB B COBPEMEHHOM  METAJUTYPrUYeCKOM
MIPOU3BOJICTBE.

Pynnas 6a3a wepHOW MeTaUTypruu. 3aiadl MOATOTOBKU
pyn k mnaBke. COBpeMEHHBIE CXEMBI MOATOTOBKH Py K
iaBke. CrocoObl oboramieHuss pyAd M TEXHOJOTHH HX
CoBpeMEHHOE COCTOSTHUE
P4 okyckoBaHusi. COBpEMEHHBIE JOCTIKEHUS TEOPHU H
MOJTOTOBKH Py K TJIaBKe
TEXHOJIOTHH OKYCKOBaHHUS pyA. YpasibcKas HaydHas MIKOJIa
U ee BKJIAJl B Pa3BUTHE TEOPUH U TEXHOJIOTHH IOJTOTOBKH,
PYA K IIJIaBKe.

OCHOBHBIE DJTambl Pa3BUTHSI TEOPUH W TEXHOJOTHUH
JIOMEHHOM TIJIABKH. Koncrpykiun COBPEMEHHBIX
JnoMeHHBIX Teuedl. Iloka3aTenu nomeHHO# miaBku. Bujbl
CoBpeMEHHOE COCTOSTHUE
P5 BBITUIABISEMBIX 4yryHOB. [IpoOieMbl W MEpCIEKTUBHI
MIPOU3BOJICTBA UyT'yHA
MIPOU3BOJACTBA YyryHa B JOMEHHBIX Iedax. YpaibcKas
Hay4yHas I0KOJa M €€ BKJIAaX B pPa3BUTHE TEOPUH U
TEXHOJIOTHH JOMEHHOH IUIaBKH.

OcCHOBHBIE  DTambl pa3BUTUA TCOPHU W TCEXHOJIOTUHU
NpPOM3BOJACTBA  CTalNW.  3a/Jayd,  pellaeMble  TIpH
NPOM3BOJCTBE KaueCcTBeHHBIX craneld. CoBpeMeHHOe
COCTOSIHHE CTaJICIIABUIIBHOTO MPOU3BO/ICTBA.
KoHCTpyKIMK COBPEMEHHBIX CTaJeTIABIIIBHBIX arperaTos.
Buereunas o6Opabotka cramu. PasmuBka cramm. Pomb
Hay4YHBIX I/ICCHGI[OBaHI/Iﬁ B COBCPIICHCTBOBAHUHA
TEXHOJIOTHH TONYyYCHUS BBICOKOKAYEeCTBEHHBIX CTaJICH.
VYpanbckas Hay4qHasl IIKOJIAa U €€ BKJIAJ B Pa3BUTHE TEOPHU
Y TEXHOJIOTUH ITPOU3BOJICTBA CTAIH.

CoBpeMEeHHOE COCTOsTHUE
P6 TEOPUHU U TEXHOJIOTUU
MIPOM3BOICTBA CTAIIN

BeckokcoBas MeTayuTyprust 1 MpoLecchl MPsSMOro
MOJTyYEHUS JKene3a.

IlepcnexTuBHBIC TeXHONOTUM | KOMIUIEKCHBIE MOMMMETAINIMYECKHE PYIbl M TPOOIEMBI UX
P7 IIPOM3BOJICTBA YEPHBIX nepepaboTku. CoBpeMEHHBIE JOCTH)KEHHUSI TEOPHU |
METaJIJIOB TEXHOJIOTHH NEepepadOTKH KOMIUIEKCHBIX PyA. YpanbcKas
HayyHas IOKOJIa M €€ BKJIaJ B pa3BUTHE TEOPUH H
TEXHOJIOTHH NIepepabOTKH KOMILIEKCHBIX PY/I.

2.1.1.4. SI3b1k peaM3al UM MPOrPaMMbl
[Iporpamma TUCHUIIIIMHEI pealIn3yeTCa Ha TOCYJapCTBEHHOM si3bike Poccuiickoit deaeparuu.

2.1.2. YYEBHO-METOJJUYECKOE W HWH®OPMALMOHHOE OBECIIEYEHHUE

JUCUMUIIIAHBI

IMeuaTHbIe H3TAHNUA

1. Tneyrabynos, bopuc CyneiimanoBu4. OCHOBBI ITPOU3BOICTBA U 00PaOOTKH METAIIIOB
[ Texcr]:xypc nekuuii/b. C. Tneyradymnos ; Mun-Bo 00pa3. u Hayku PO, denep. areHTCTBO 110
obpa3., 'OV BIIO "YI'TY-VIIN", Huwxkuerar. TexHosnor. uH-T (§).-Hwkuauit Tarun: HTU(d)
YITY-VIIN. Y. 1: Obuue npuHIUIBI 1 OCHOBHBIC dTarbl Metaurypruu.-2005.

2. TneyraOynos, bopuc CyneiimanoBuy. OCHOBBI IPOU3BOJICTBA U 0OPAOOTKH METAIIIIOB
[ Texct]:xypc nexuuii/b. C. Tneyrabymnos ; Mun-Bo 00pa3. u Hayku PO, denep. areHTCTBO 10
obpa3., 'OV BIIO "YI'TY-VIIN", Huwxkuerar. TexHonor. uH-T (§).-Hwkuauit Tarun: HTU(d)
YI'TY-VIIN. Y. 2: [TpousBoacTBo 4epHbIX MeTayuioB.-2006.-60 c.

3. 3anapuii, Bnagumup BacunseBuu . Uepnas meramnyprus Ypana. XVIII -XX Bs. -
ExarepunOypr : YpO PAH, 2001. - 496 c. : un.

4. Metannyprus 4yryHa : yueOHuk ais By3oB / mox pen. 0. C. FOcouna. - M. :
Axanemknura, 2004. - 774 ¢. : ui.

5. BockoboitnukoB, Bukrop I'puropsesuu. O6mas metamnyprus [Teker]: yueOHUK [1s
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By30B/B. I'. BockoOoitnukos, B. A. Kynpun, A. M. fxymes - 6-e uzn., nepepad. u gomn.-M.:
Axanemknwnra, 2002.-768 c.
6. BockoboitnukoB B.I'. O6mas meramyprus: YueOnuk s By30B / B.I'. BockoOOWHUKOB,
B.A. Kynpun, A.M. fkymes. — 5-e u3n., nepepad. u non. — M.: Meramtyprus, 2000. 768 c.

HpO(l)eCCI/IOHaJIbHLIe 633]:1 JaHHbIX, I/IH(])OpMaIIHOHHO-Cl'lpaBO'lHBIe N MMOUCKOBbBIC CUCTEMbI
http://lib.urfu.ru/mod/resource/view.php?id=1909
https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
3. https://biblioclub.ru/

4, http://www.iprbookshop.ru/586.html

1.
2.

5. Wnuk-140-017\3ananus\Kadpenpa MT

Matrepuansl aias jaun ¢ OB3
Becs kontentr OBC mnpencraBaeH B Bume (¢aiioB cnenuaibHOro (opmara s
BOCITPOM3BEJICHUS CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHJIE, MPUTOJHOM JIJIsl IPOUTEHUS C
HCITOJIb30BAaHUEM SKPAHHOM JIYITbl M1 HACTPOHKOW KOHTPACTHOCTH.

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

CBeaeHuss 00 OCHAIIEHHOCTM JUCHHUILIMHBI

000py/I0BaHNEM U MPOTPAMMHBIM O0ecledyeHueM

ClICMUAIMBUPOBAHHBIM H J'IaﬁOpaTO];)HbIM

Ne Bun 3angaruit Haumenosanme | OCHAIEHHOCTH CIEIIHAIBHBIX [Tepeuenn
m\in CIEUATbHBIX | MOMEIICHUH ¥ OMEIICHUH JUIs IPOrpPaMMHOTO
MOMEIICHUN U CaMOCTOSITEJIbBHOU PabOThI obecrieueHus.
HOMEIICHUH JUIs PexBU3UTHI
CaMOCTOSITEITEHO MIOJITBEPKTAIOIIETO
il paboTHI JOKYMEHTa
1 | Jlexnumn VYyeOHnas Mebenb ayJIuTOpHAas ¢ | -OnepanuonHas
ayIUTOpHs ISl | KOJIMYECTBOM paboumx MmecT B | cucrema \Windows,
MIPOBEICHUS COOTBETCTBUHM C KOJIUYECTBOM | OHCHBIH naKeT
JIEKINOHHBIX cTyneHToB, pabouyee mecrto | Microsoft Office;
3aHATHH Mpero1aBaTels, nocka | -IImardopma
ay/IuTOpHasI. Microsoft Teams (8
KommbrotepHas TexHHKa: | coctaBe Microsoft
KOMILIEKT npoeknuonHoro | Office-365);
000pyI0BaHUS: - Cucrema
HOYTOYK/KOMIIBIOTED, yTIpaBJIeHUS] Y4eOHbBI
MIPOEKTOP, MIPOEKIIMOHHBIN | M KOHTEHTOM U
9KpaH/J0CKa. obyuennem LCMS
Moodle
CBobosHO
pacrpocTpaHsieMoe
I[IO ¢ OTKpBITBIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
2 [Tpaktuyeckue | YueOHas Meo0enb ayJIUTOpHas ¢ | -OnepanmonHas
3aHSATHUS ayJIMTOPHS ISl | KOJIMYECTBOM paboumx MecT B | cuctema  Windows,
MIPOBEICHUS COOTBETCTBUHM C KOJUYECTBOM | O(HCHBIH nakeT
NpaKkTHYECKUX | CTy/AEHTOB, pabouee wmecto | Microsoft Office;
3aHATHI Iperno/iaBaTels, nocka | -IImardopma
ayJMTOpHASI. Microsoft Teams (B
KomnbroTepHas TexHHKa: | coctaBe Microsoft
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http://lib.urfu.ru/mod/resource/view.php?id=1909
https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
https://biblioclub.ru/
http://www.iprbookshop.ru/586.html
file://///nuk-140-017/Задания/Кафедра_МТ

KOMILJIEKT IPOEKIIMOHHOTO
000pyIOBaHUS:
HOYTOYK/KOMITBIOTED,
IIPOEKTOD, IIPOEKIIMOHHBIN
9KpaH/I0CKa. Yerpolictsa,
MOAKJIFOUYEHHBIE K CETU
WNHrepHer, JNOCTYII B
JNEKTPOHHYIO
uH(pOPMAIMOHHO-

obpasoBarenbHyto cpeny HTU
(punmman) Yp®Y, KOMIUIEKT
JUIEH3UOHHOTO

Office-365);

- Cucrema
yIIpaBJICHUS YIeOHBI
M KOHTEHTOM H
obyuennem LCMS
Moodle

CBobosHO
pacrpocTpaHsieMoe
I[IO ¢ OoTKpbITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;

IIPOrpaMMHOT0 OOeCTIeueHuUs -Jlorosop Ha
IpeOoCTaBICHUE
MOCTOSTHHOTO
JOCTynla K  CeTH
HNHuTtepHer
CamocrosarensHas | [Tomemenns Meo0enb ayJUTOpHAas c | -Ilnarpopma
paboTa CTYACHTOB | JUIs KOJIM4eCTBOM paboumx Mect B | Microsoft Teams (B
CaMOCTOSITENIbHO | COOTBETCTBHU C KOJMYECTBOM | coctaBe Microsoft
i paboThI cryaenToB, pabouce mecto | Office-365);
oOyyarolmuxcst | nmpernogaBarens, nocka | - Cucrema
ayJIUTOpHAasl. yIpaBiICHUS y4eOHbI
KomnbroTepHas TEXHHUKA: | M KOHTEHTOM U
KOMILJIEKT npoekuroHHoro | ooyuennem LCMS
000pyIOBaHUS: Moodle
HOYTOYK/KOMITBIOTED, CBo06o11HO
IIPOEKTOP, IPOEKIMOHHBIN | pacpOCTpaHIEMOe
JKpaH/mocKa. Ycrpoiicta, | [IO ¢ OTKPBITBIM
HOJKIIOUYEHHBIE K CETH KOJIOM: GNU
Wnrepner, JOCTYTI B | GENERAL PUBLIC
3JEKTPOHHYIO LICENSE;
MH(}OPMALIMOHHO- -JloroBop Ha
obpasoBatensHyto cpeny HTU | mpenocraBnenue
(punmuan) VYpdY, KOMIUIEKT | HOCTOSHHOTO
JUIIEH3HOHHOT O JIOCTyTIA K CETH
IPOrpaMMHOT0 0OecreueHust WnTepHer
Texymuit VYuebHas Meo0enb ayIuTOpHas c | -Ilnardpopma
KOHTPOJIb ayJIUTOPHS ISl | KOJM4ecTBOM pabouux mect B | Microsoft Teams (B
MIPOMEKYTOUHAS TEKYILETo COOTBETCTBUH C KOJHMYECTBOM | coctaBe Microsoft
aTTecTanus KOHTPOJIS U cTyaenToB, pabouee mecto | Office-365);
IIPOMEKYTOUHO | MperoiaBaTels, nocka | - Cucrema
il aTTecTanuu | ayAUTOpHAsL. yIIpaBJICHUS YI€OHBI
KomnbrotepHas TEXHUKA: | M KOHTEHTOM U
KOMILIEKT npoekiroHHoro | ooyyennem LCMS
00opynoBaHUS: Moodle
HOYTOYK/KOMIIBIOTED, CBob6osiHO
MIPOEKTOP, MPOEKIIMOHHBIN | paclpOCTpaHIeMOe
9KpaH/oCKa. VYerpoiictBa, | [I0 ¢ OTKpBITBIM
HOJKIIOUYEHHBIE K CETH KOJOM: GNU
Wnrepner, JOCTYTI B | GENERAL PUBLIC
AJIEKTPOHHYIO LICENSE;
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nH(pOPMAIMOHHO- -JloroBop Ha
obpasoBarenbhuyto cpenxy HTU | mpenocraBnenue
(pumman) VYp®Y, KOMIUIEKT | TOCTOSTHHOTO
JIMLIEH3NOHHOTO JOCTyIIa K CeTH
IPOrPaMMHOTO 00ecreueHUs! WuTepHer

2.2. PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI «METAJIJTYPI'USA YEPHBIX U

HIBETHBIX METAJIJIOB»

2.2.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3ALIUA JUCHHUIIJIMHBI

2.2.2.1. TexHonornu o0y4eHus, MCNOJIb3yeMble IPH U3YYEHUHU JUCHUILIMHBI MOTYJIsI

[Ipy w3yyeHUM AMCUMIUIMHBI MPUMEHSETCS TpaJAULMOHHAS (PENpPOAYKTHUBHASL) TEXHOJIOTHUS

o0Oy4eHusl.

2.2.2.2. Ilnanupyemble pe3ybTaThbl 00y4eHHs (MHAUKATOPHI) N0 TUCHUIIHHE

Koa m HauMeHOBaHHe
KOMIICTCHII MU

I[lnanupyembie pe3yabTaTbl 00y4eHUs (MHAMKATOPHI)

YK-1. CriocoOeH oCyIIeCTBIATh
MIOUCK, KPUTHYECKUI aHATIN3 U
cuHTe3 uH(opMaIuy,
MIPUMCHATH CUCTEMHBIN Ioaxon
JUISL peLIeHUsI IOCTAaBISHHBIX
3aja4, B TOM 4ucie B udpoBoit
cpene

3HaTh:

- OCHOBHBIC 3aKOHOMEPHOCTH XUMUUYCCKUX 1 (bI/I?;I/IKO'XI/IMI/I‘ICCKI/IX
MPOIIECCOB, MPOIIECCOB MACCOIIEPEHOCA MPUMEHHUTENBHO K
TEXHOJOTHYECKHM MPOIIeCCcaM, arperaraM u 000pyI0BaHHIO
nepepaboTKyu (000TalIeH s ) MUHEPAIBHOTO ChIPhS, IPOM3BOJICTBA
YEepHBIX U IBETHBIX METAIJIOB.

Ymersn:

- aHAJTM3UPOBATH YCIIOBHS TPOTEKAHMUS MPOLIECCOB MOTYUCHUS H
00pabOTKM YEPHBIX U IIBETHBIX METAJLIOB,;

- PACCUMTHIBATH U AHAJIM3UPOBATH XUMUIECCKUE U (DUIUKO-XUMHUUCCKUE
MIPOLIECCHI, MPOIIECCHI MOIYUYEHUS U 00PaOOTKH YESPHBIX U IIBETHBIX
METaJUIOB.

Baanern:

- BJIQJIETh METOIaMH aHAJIN3a TEXHOJIOTUYECKUX TPOIIECCOB U UX
BJIMSIHUS] HA KQUECTBO MOJy4aeMbIX H3JICIHH.

OIIK-6. Crioco0OeH BBIIOJIHATD
HaCTPOMKY TEXHOJIOTUYECKOIO
o0opynoBaHus, 00BEKTOB U
MpoIieccoB B chepe cBoeit
npodeccroHanbHON
JeSITEIBHOCTH TI0 HMEIOTIEHCSI
TEXHUYECKON JIOKYMEHTAIN

3HaTh:

- IPUHOUIIBI 1 OCHOBHBLIC IIpaBujia U METOABI HaCTpOﬁKH
TEXHOJIOTHUYECKOr0 000pyI0BaHus, 00bEKTOB U MPOIIECCOB B chepe
cBoei rpodeccnoHaIbHON NEATETHPHOCTH IO UMEIOTIeHCS
TEXHUYECKON JOKYMEHTAIINH;

- IPUMEPHI UCTIONTB30BaHUS ITU(PPOBBIX TEXHOJIOTHHA JJISl HACTPOUKH
TEXHOJIOTHYECKOT0 000pYI0BaHUs, 0OBEKTOB U MPOIIECCOB B cdhepe
cBOei Mpo(ecCHOHaANBHOMN IEeATENBHOCTH.

YmMmern:

- perynupoBaTh OCHOBHBIE TapaMeTphl (PYHKITMOHUPOBAHUS
TEXHOJIOTHYECKOT0 000pyI0BaHUs, 0OBEKTOB U MPOIIECCOB B chepe
cBOEH NpodeccuoHa IbHON AEATENBHOCTH B COOTBETCTBHHU C
HMMEIOILIENUCS] TEXHUUECKOHN JOKYMEHTALIUE;

- ONITUMU3HUPOBATH C TIOMOIIBI0 MU(GPOBEIX TEXHOJIOTHI HACTPOHKH
TEXHOJIOTMYECKOro 000pya0BaHus, 00bEKTOB U MPOLIECCOB B chepe
cBoeli mpodeccoHanbHON NesITeTbHOCTH 110 HMEIOIIIEHCsI
TEXHUYECKOHN TOKYMEHTAIUU.

Baaners:

- METOAaMU opraHusanuu H&CTpOI:IKPI TEXHOJOTHUYECKOTO
o0opynoBanus, OOBEKTOB M  IpoueccoB B chepe  cBoei
Mpo(heCCHOHANIBHON NIEATENIbHOCTH TI0 HMMEIOIIEHCS TEeXHHYECKOU
JOKYMCHTaIIH.
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OIIK-7. Criocoben
JKCILTYaTHPOBATh
TEXHOJIOTHYECKOE
o0opynoBaHue, BEITIONHATD
TEXHOJIOTMYECKHE OTICPaLiH,
KOHTPOJIMPOBATH
KOJIUYECTBEHHBIC U
KaueCTBEHHBIE TIOKA3aTeIN
MOJIy4aeMOU MPOAYKLUH,
MOKa3aTeNy 3HEPro- U
pecypcoddheKTHBHOCTH
MPOU3BOACTBEHHOTO [IUKJIA U
MPOAYKTA, OCYIIECTBIATH
METpoJIorHYecKoe oOecTiedeHue
MPOU3BOJICTBEHHOM
NeSITeNIbHOCTH

3HaTh:

- Hay4YHbI€ OCHOBBI TEXHOJIOTHUECKUX OIepaluii;

- COCOOBI METPOIIOTUIECKOTO 00ECTIEYeHHS MPON3BOICTBEHHON
JIeATENIbHOCTH, KOHTPOJISI KOJTMYECTBEHHBIX M KaUECTBEHHBIX
MoKa3aTeJiel MoJIy4aeMOn IPOIYKIUH.

Ymers:

- OLIEHUTH COOTBETCTBHE BHIOPAHHOTO TEXHOJIOTHYECKOTO
000pYyIOBaHMS U TEXHOJIOTHUECKUX OIepalii HOpMaM U IpaBUiIaM
0e301acHOM IKCIUTyaTalllu, TEXHOJIOTMYECKUM PErjlaMeHTaM U
UHCTPYKIUSM;

- aHaNM3MPOBaTh HEMOJAJKH TEXHOJOTHMYECKOro 00OpYIOBaHMUS,
YCTaHABJIUBATh UX NPUYMHBI U OIPEAEIATH CIIOCOOBI X YCTPAHEHHUS;
- OLICHMBATH C MCIIOJIb30BAHUEM TOKa3aTesel SHepro- U
pecypcoddHEeKTUBHOCTH TapaMeTphl MPOU3BOACTBEHHOTO LIUKIIA U
IPOAYKTA U aHAIN3UPOBATh OTKJIOHCHHUS;

- OTIPENIETIATh OIITUMAaJIbLHBIE CIIOCOOBI METPOJIOTHIECKOTO
CONPOBOXKICHUS TEXHOJIOTUUECKHUX MTPOLIECCOB.
Baagern:

- METOZIaMH pacdeTa MokKasaresnei pecypco- 1 3HeprodHeKTHBHOCTH
IMPOU3BOJACTBCHHOT'O LIUKJIA U IPOAYKTA,

- MCETOAaMU IMPOBCIACHUA OHUArHOCTUKH HCIIOJAAOK MW OHNPCACIIUTH
CIOCOOBI PEMOHTA TEXHOJIOTHIECKOTO 000PY/IOBAHHSI.

[IK-2. CriocobeH y4acTBOBaTh B
MPOEKTHUPOBAHUH TEXHHUUYECKUX
00BEKTOB, CHCTEM U
TEXHOJIOTMYECKHUX MPOLIECCOB C
Y4€TOM SKOHOMHUYECKHUX,
9KOJIOTUIECKUX, COUATBHBIX U
JPYrUX OrpaHUYCHUI

3Hath:

- IPUHOUIIBI OCHOBHBIX TCXHOJIOTHYCCKHUX ITPOLCCCOB IMMPOU3BOACTBA U
00pabOTKM YepHBIX M [BETHBIX METAJUIOB, YCTPOWCTBa W
000pyI0BaHME JUTA X OCYIIECTBICHHSI.

YmMmern:

- PaCCUUTHIBATh M aHAJTH3UPOBATH XUMUIECKUE U (PH3UKO-XHUMHUIECKHE
IpPOLECCH,  MPOLECCHI  MAacCONepeHoca,  NMPOHCXOMIAIIne B
TEXHOJIOTHUECKUX mporeccax nepepadboTKH (oborarmienus)
MHHEPAIEHOTO CHIPbS, IIPOM3BOACTBA U 00PaOOTKH YEPHBIX M IIBETHBIX
METaJIIOB.

Baagers:

- METOJIMKaMH pacdeTa KOPPEKTUPYIOIINX BO3/ICHCTBHI Ha
TEXHOJIOTHUECKHH IpoIIecc.

IK-3. CiocoGeH y4acTBOBaTH B
yIpaBICHUN
pohecCHOHATLHON
AEATENbHOCTBIO, HCIIOJb3Ys
3HaHUsS B 00JIACTH MIPOSKTHOTO
MEHE/KMEHTA

3HaTh!

- IPUHIAITBI OCHOBHBIX TEXHOJIOTUYECKHX MPOLECCOB IPONU3BOJICTBA U
00pabOTKN YEPHBIX M IIBETHBIX METAJJIOB, YCTPOWCTBA H
000pyZI0BaHKE JJIsl KX OCYIIECTBIICHHS.

Ymers:

- HNPUMEHSTH
TEXHOJIOTHYECKUMHU
MaTepuanooOpadoTKe.

Baapers:

- IPUHIMIIAMH BEIOOpa MaTepUAIIOB ISl 3JIEMEHTOB KOHCTPYKIIHH 1
obopynoBaHUsL.

CHUCTEMBI ABTOMATHYECKOTO
nporeccamMmu B

YIpaBICHUS
MeTaJUTypTUn u

[IK-7. Criocoben
aHAJTN3UPOBATH, COCTABIISITH U
MIPUMEHSATh TEXHUUECKYIO
JIOKYMEHTAIIHIO, CBSI3aHHYIO C
npoeccruoHambHON
JeSATEIbHOCTBIO, B
COOTBETCTBUHM C JICHCTBYIOIUMHU
HOPMAaTUBHBIMU JOKYMEHTaMU
METaJIypru4ecKoil oTpaciu

3HaTh!

- IPUHITUITEI OCHOBHBIX TEXHOJIOTHYECKHX MPOIECCOB MPOU3BOJICTBA U
00pabOTKM dYEpHBIX W IBETHBIX METAJUIOB, YCTPOHCTBA W
000pyI0OBaHHE AJISl KX OCYIIECTBIICHHS.

Ymers:

- pacCcUMTHIBATH U aHAJIM3UPOBATH XUMHUUECKHE U (PUZUKO-XHUMUIECKHE
NpOLECCHl,  MPOLECCHl  MaccolepeHoca,  NPOUCXOAALINe B
TEXHOJIOTHYECKUX mporeccax nepepadoTKH (oborarmieHus)
MUHEPAIBLHOTO CHIPhS, IPOU3BOJICTBA U 0OPAOOTKH YEPHBIX W IIBETHBIX
METAaJUIOB.

Baagers:
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- 3HAaHUSMHU B COCTABJICHUH TCXHOJIOTUYCCKUX CXEM IIPONU3BOJICTBA
YCPHBIX U IBETHBIX METAJIJIOB.

2.2.2.3. Conep:kaHue TUCHHUILINHBI

Koxa
Pa3nen, tema
pa3neJa, Conep:xkanue
ANCUUIIMHBI
TeMbI
Pernonel xene3opymsHOro Chlpbsi. MeTaIyprudeckue
P1 Benenue 3aBOfbl. TeXHONOrnyeckas LENoyka METaJUTyprU4ecKoro
3aBoja. [loaroroBka pya k mnaBke. Arnomepat. Koxke.
. Koncrpykiuss nomeHHO# mneun. TexHOJOrus AOMEHHOIO
P2 OCHOBBI TOMEHHOI MJIaBKU PYKIWL /L A
nponecca. [IpoayKTel TOMEHHOTO ITepeiena ChIpbsl.
Peakuusa oxucneHus yriepoaa OCHOBHasl peakuus
crajeIulaBWiIbHOro mpouecca. Illmaku B mponeccax
OcCHOBBI IPOLIECCOB
P3 npousBoAcTBa  cTamu.  OrHeynmopHble,  MaTepHalbl,
MIPOM3BOACTBA CTAJIN
MIpUMEHsAEMbIE B METaJIITyprU4ecKuX arperarax.
Hemerannnueckue BKIIOYEHUS B )KUIKOM CTaJIH.
Canka u ocHoBHble paszmepbl. DyrepoBka. Konctpykuus
koHBepTepa.  KoHcTpykuust — kucinopogHod — DypMsl.
P4 KucnoponHo-kouseprepubiii | TexHonmoruss  KoHBepTepHOW  ImiaBku.  (OcoOEHHOCTH
porLecc KOHBEPTHPOBAHHUS MPHUPOTHOJIETUPOBAHHBIX (B YaCTHOCTH,
BaHAIUKACOACPKAIINX YYT'YHOB). TexHonmornyeckas
oIrepaloHHas KapTa AyIUIeKc-Tipolecca.
OcHOBBI ~ MapTEHOBCKOW  IutaBku.  OKHCIUTENTHHBIC
mpoueccbl B MapTeHoBckod — meud.  KoHcrpykuus
P5 MapTeHOBCKOE MTPOM3BOACTBO | MAPTEHOBCKOM IE€YM W MaTepHhaibl, IpUMEHSEMBbIE B Ka-
CTau YecTBe byTepoBKH pabouero MPOCTPAHCTBA.
Perenepatopsl. Ilpunuun perenepaumu teruia. Ckpar-
PYIHBII MapTEHOBCKHUI Npolecc.
KonctpyktuBable asnementel. O6opymoBanme  OCIL
OyrtepoBka  pabouero  mpoctpaHcTBa.  OTaeneHue
OcHOBBI MOJArOTOBKM METAJUIONIOMa, TPEOOBAHUS K METAIIONIOMY.
P6 3JIEKTPOCTANEIIaBUIIBHOTO TexHONOTHA BBIIUIABKM CTald B OCHOBHOW JyroBOH
MIPOM3BO/ICTBA NIEKTPONEYH. JIEKTPOCTAJEIIaBUIHLHOE IPOM3BOACTBO
MPOTPECCUBHBIM, TEPCIEKTHBHBIN, COBPEMEHHBIH CIIOCO0
BBITJIABKH CTaJIN.
P7 O6opynosanue i pasnuBky | KoBmi. Tuilel M3/I0KHUL - YIIMPEHHBIE KBEPXY, KHU3Y.
CTaJIM B U3JI0KHHIIBI YcrpoiicTBa Uit JO3UPOBaHKS MeTaJljIa.
Tunsl cranbHbIX CIAUTKOB. CTpPyKTypa CIMTKOB CTallkd
P8 Kpucrannmmuszanust MeTanios . N Lo
KHITALIEH, MOJyCIOKOMHOM, CTOKOWHOM MapoK.
o [IpuHIMNIMaNBbHAsS KOHCTPYKLMS MAIlWHBI HEMPEPBIBHOTO
OCHOBBI HENIPEPBIBHON PHHIL PYKIL pep
P9 JUThS ~ 3aroTOBOK.  OCOOCHHOCTH  KPUCTAJUIM3AIUU
Pa3IMBKHU CTAIU
HENPEPBIBHOJIINTOTO CIHUTKA.
P10 CriocoOsl ynmyuimienus kauectsa | Jleruposanue, MOJIU(PHLUPOBAHUE, KOPPEKTUPOBKA
CTaJlu XMMHYECKOTO COCTaBa U BAKyyMHUpPOBaHHE.
., | Bo3HUKHOBEHHE W pa3BUTHE IBETHOW METAJUTyprUu.
Hctopuss pa3BuTHA LBETHOH
P11 IV [IpunnunuanbHas cxema MOpPOU3BOACTBA. Pynel M uX
yp MOJITOTOBKA K METAJUTYPrHUECKOMY NEPEIENY.
[Ipoueccsl u anmnapatel ITupomeTaimyprudeckue IIPOLIECCHI. IIpumenenue
MMUPOMETAILTYPI U [IBETHBIX KHCjiopoga B METaJLNIypruu. HpI/IMeHeHI/Ie BaKyyMbl B
P12 METAIIOB METaJITypruu. [Iponykrer MUPOMETAIUTYPTrHUECKUAX
MpoueccoB. TOMINBO MUPOMETAIUTYPIHUECKUX IPOIIECCOB.
MeTtamutyprudeckue Ie4d, OTHEYIOPHBIE MaTepHalbl.
YcTpoiicTBa U1 OUMCTKY rasa OT IbIIH.
P13 [Ipouecce! u anmnapatsl IIponecc BBIIETAYNBaHU LBETHBIX METaJIJIOB.
THIPOMETAIITYPTUN V3BnevyeHne METaIOB U3 PacTBOPOB.
P14 DNEeKTPOXUMHUUIECKUE METOJIBI Onektponu3. [anbBaHUYECKUH DIIEMEHT, AIIEKTPOAHBIN
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HU3BJICUCHUA U OYNCTKHU IIOTCHIIMAJ. CenekTuBHOC HU3BJICUCHUC MCTAJIIIOB

METaJIJIOB JIEKTPOIIU3OM.
IIpon3BoACTBO AFOMUHHSA AnOMUHHEBBIE PYIBL OcHoOBHbBIE TEXHOJIOTHH
P15 o0oraieHus aJIOMHHUEBBIX pyJ. TEeXHOIOTHS TOTyYeHHS
ATIOMUHMSL.
IIpousBoacTBO Menu Mennsie pyapl. TexHonmormm oOoramieHWsT MEOHBIX PY/I.
P16 IInaBka MenHbeIX pya Ha wmredH. [lomydeHue uyepHOBOMU

Menu. [lomydyenue uynucToi meau.

[IponsBoacTBo cBUHIIA, ITMHKA, | OCHOBHAsI TEXHOJOTHWS IIONyYEHHUS CBUHIA. TexHOIOTHs

P17 THTaHA, MATHUS MOJIyYCHHUs] LHHKA. TEeXHOJOrusi MOJy4YeHUs THUTAaHA.
TexHONIOrHs MOTyYSHHs] MarHus.
CnenuanabHbIe Kocmuueckas METaJUTypTrHsl. buomeramnyprus.
P18 METaJLTypTHIECKUE [Ipow3BOACTBO BTOPHYHBIX METALIOB. IIpoW3BOICTBO
TEXHOJOTHHI aMOpPpHBIX W  MHKPOKPHCTAIUIMIECKHUX METAUIOB |
CILIABOB.

2.2.2.4. 513b1k peaiM3alliM MPOrpaMMbl
[Tporpamma AUCIMITIMHBI peaTu3yeTcs Ha TOCyAapcTBEHHOM si3bike Poccuiickoit deneparmn.

2.2.2.VYEBHO-METOJIWYECKOE W WH®OPMAIIMOHHOE OBECHEYEHUE
JUCHMIIIAHBI

IleuaTHbBIE U3AaAHUA

1. bensieB C. B. OcHOBBI METa/NTyprUu€CKOro U JTUTEHHOTO ITpou3BoaAcTBa [ TekcT] : yueO.
noco6ue 11t By30B / C. B. bensies, U. O. Jleymun. - Poctos v/]] : ®enukc, 2016. - 207, [1] c.

2. Mricuk B. ®©. Metamnyprust peppocIiiiaBoB: TEXHOJIOTHUECKUE PAacUueTHl : yaeOHoe nmocooue /
B. ®©. Mricuk, A. B. Knanos, B. A. I1aBnoB ; MunuctepcTBo 00pa3oBaHusi U HAyKU
Poccuiickoit @enepannu, Ypanbckuil GpeaepanbHblii yHUBEPCUTET UMEHH niepBoro [lpesnaenrta
Poccun b.H. Enpunna. — ExatepunOypr : U3natensctBo Ypanabckoro ynusepcurera, 2018. —
536 c. — ISBN 978-5-7996-2388-3. http://hdl.handle.net/10995/64931

3. FOchun, FOmman Cemenoud. Mertamryprus xenesa : yaeonuk st By3os / 10. C. FOcowun, H.
®. ITamkos. - MockBa : Akanemknura, 2008. - 464 c.

4. Bocko6oiinukoB, Bukrop ['puropreBuy. O6mas meramnyprus [ Tekcr]: yaeOHUK /17151 By30B/B.
I'. Bockoboitnukos, B. A. Kyapun, A. M. Slkymes - 6-e uzn., nepepad. u gom.-M.:
Axanemkuwura, 2002.-768 c.

IIpodeccnonanbubie 62361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC H OMCKOBbIE CHCTEMbI

3. http://lib.urfu.ru/mod/resource/view.php?id=1909

4. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82

3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.htmil

5. Wnuk-140-017\3ananus\Kadenpa MT
Matrepunansi aas jauy ¢ OB3

Becy kontent OBC mpexacraBneH B Buue (aiinmoB cmenmansHOoro ¢opmarta s
BOCITPOU3BEJICHUS CHHTE3aTOPOM PEUH, a TaK K€ B TECTOBOM BUJIE, IIPUTOTHOM JIJISI TPOUTEHUS C
MCIIOJIb30BAHUEM SKPAHHOM JYIbl M1 HACTPOMKOW KOHTPACTHOCTH.

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBI
CBeennsi 00 OCHAIIEHHOCTH IHCHMIUIMHBI CHEUMAJTUZHPOBAHHBIM MU JIA0OPAaTOPHBIM
000py/I0BaAHNEM U MPOrPAMMHBIM olecrneyeHneM

Ne Bun 3angaTuit HaumenoBanue | OcCHaIIEHHOCTD CHCIHANbHBIX [Iepeuenn
m\IT CIIEIUANLHBIX | ITOMEIIECHUH U ITOMEICHHH JIs MIPOTPaMMHOTO
MMOMEIIECHHUH U CaMOCTOSITENILHON paOOThI obecneueHuUs.
MOMEINIEHUN JUIA PexBusutel
CaMOCTOSATEILHO MOATBEPKIAIOILIETO
1 paboThI JIOKYMEHTA
1 | Jlexuun YuebHas MeGenb ayJIMTOpHast ¢ | -OnepanuonHas
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ayJIUTOPHS sl | KOJIMYECTBOM paboumx MecT B | cuctema  \Windows,
IPOBEICHHUS COOTBETCTBUH C KOJIMYECTBOM | OHCHBIN HaKeT
JICKIIMOHHBIX cryneHToB, pabouee Mecto | Microsoft Office;
3aHATHI IpenojaBaTens, nocka | -Ilmardopma
ayJMTOpHA. Microsoft Teams (B
KommnbroTepHast TexHuKa: | coctaBe Microsoft
KOMILJICKT npoekuuonHoro | Office-365);
00opynoBaHus: - Cucrema
HOYTOYK/KOMITBIOTED, yIIpaBJICHUS YIeOHBI
IIPOEKTOP, MPOEKIUOHHBII | M KOHTEHTOM H
9KpaH/I0CKa. obyuyernem LCMS
Moodle
CBobosHO
pacmpocTtpaHsieMoe
I[IO ¢ OoTKpbITBIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
JlaGopartopHble VYyeOHnas Mebenb ayJIUTOpHAas ¢ | -OnepanuonHas
paboThI ayIUTOpHsI ISl | KOJIMYECTBOM pabounx mecT B | cucrema  Windows,
NPOBEJCHUSI | COOTBETCTBUU C KOJMYECTBOM | O(HCHBIH naker
7a00paTOPHBIX | CTyJAEeHTOB, pabouee wmecto | Microsoft Office;
pabot MperoiaBaTels, nocka | -IImardopma
ayJIuTOPHAsI. Microsoft Teams (B
KommbroTepHas TexHHKa: | coctaBe Microsoft
KOMILIEKT npoekiponnoro | Office-365);
000pyI0BaHUS: - Cucrema
HOYTOYK/KOMIIBIOTED, yIpaBiIeHUs y4eOHbI
POEKTOP, MPOCKIMOHHBIN | M KOHTCHTOM U
9KpaH/0CKa. VYerpoiictBa, | 00yuennem LCMS
MOJIKITFOYEHHBIE K CETH Moodle
WnTtepner, JOCTYI B | CBOGOHO
AIEKTPOHHYIO pacrpocTpaHsiemMoe
MH(OPMAIIMOHHO- IO ¢ OTKpBITHIM
obpazoBatensHyto cpeny HTU | komom: GNU
(pumman) VYp®V, xommekt | GENERAL PUBLIC
JINLIEH3UOHHOTO LICENSE;
MPOrpaMMHOTO OOecTeueHus -JloroBop Ha
Ipe/IoCTaBICHHE
MOCTOSTHHOTO
JOCTYIIa K CETH
WNHuTtepHer
CamocrositenbHas | [lomemenus Mebenb ayuTOpHAas c | -Ilnmatpopma
paboTa CTyACHTOB | JUIs Kom4yecTBOM pabounx Mect B | Microsoft Teams (B
CaMOCTOSITEIILHO | COOTBETCTBUHM C KOJMWYECTBOM | coctaBe Microsoft
i paboThI cryneHroB, pabodee Mecro | Office-365);
oOyJaromuxcst | MpernoaaBaTes, nocka | - Cucrema
ay/IuTOpHAsI. YIIpaBJICHUS YIE€OHBI
KommbroTepHas TEXHHKA: | M KOHTCHTOM H
KOMILJIEKT poeKIMoHHOro | o0yyennemM LCMS
000pyI0BaHUS: Moodle
HOYTOYK/KOMIIBIOTED, CB0060JTHO
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MIPOEKTOP, MPOEKIIMOHHBIN | pacpocTpaHsIeMoe
9KpaH/ocKa. VYerpoiictBa, | [IO ¢ OTKpBITBIM
MOJIKJIFOUYEHHBIE K CETU KOJIOM: GNU
HHutepHer, JOCTYII B | GENERAL PUBLIC
3JEKTPOHHYIO LICENSE;
WH(POPMAIIMOHHO- -JloroBop Ha
obpaszoBarensuyio cpeny HTU | mpemocraBnenue
(bumman) YpdY, KOMIUIEKT | HOCTOSHHOTO
JHIIEH3UOHHOTO JOCTYTa K CETH
MIPOrPaMMHOTO 00eCTIeUeHUs WuTepHer
4 | Texymmit VYyebnas Meb6enb ayAuTOpHAs c | -Ilmarpopma
KOHTPOITb ayJIMTOPHS sl | KOJMYECTBOM pabounx Mmect B | Microsoft Teams (B
NPOMEXKYTOYHAsl | TEKYILEro COOTBETCTBUHM C KOJIMYECTBOM | coctaBe Microsoft
aTTecTanus KOHTPOJIS U crymentoB, pabouee mecto | Office-365);
MIPOMEXYTOUHO | MpErnoaBaTes, nocka | - Cucrema
i arTecranuu ayJMTOpHASI. yIpaBJICHUS YICOHBI
KomrmsrotepHas TEXHHUKA: | M KOHTCHTOM H
KOMILIEKT HNPOCKIIMOHHOTO | 00yyernneM LCMS
000pyI0BaHUS: Moodle
HOYTOYK/KOMIIBIOTED, CBobonHO
MIPOEKTOP, MPOEKIIMOHHBIN | pacIpOCTPaHIEMOE
JKpaH/mockKa. VYerpoiictBa, | [IO ¢ OTKpBITBIM
MOAKITIOUEHHBIE K CETH KOJIOM: GNU
HHtepHer, JOCTYII B | GENERAL PUBLIC
3JIEKTPOHHYIO LICENSE;
UH(POPMAIIMOHHO- -JloroBop Ha
obOpazoBarenbhuyto cpeny HTU | mpenocraBnenue
(bumman) YpdY, KOMIUIEKT | HOCTOSHHOTO
JHIIEH3UOHHOTO JOCTYTIA K CETH
MPOrPaMMHOTO OOeCTIeueHuUs WuTepuer

2.3. PABOYAS NTPOI'PAMMA JUCHUITJIMHBI «TEOPUSA METAJIVTYPITHUECKHUX
IMPOLECCOB»

2.3.1. COAEP KAHUE U OCOBEHHOCTH PEAJIM3ALIMU JUCHUITJIMHBI

2.3.3.1. TexHo10rumn 00y4eHusi, HCMOJIb3yeMble MPU U3YyYEeHHH THCHMIIIMHBI MOTYJIs

[Ipn m3ydyeHur AUCUUIUIMHBI NPUMEHSETCS TPaJUuMOHHAs (PENpOAYKTUBHAS) TEXHOJIOTHUS

o0OyueHusl.

2.3.3.2. llnanupyemble pe3yabTaThl 00y4eHHsl (MHAMKATOPbI) MO IMCUMUILINHE

Kox v HanmenoBanue
KOMIIeTEHIIHH

IInanupyemblie pe3yabTaTbl 00y4eHHs (MHANKATOPBI)

OIIK-1.
¢dbopmynmupoBath U

CrocoOeH | 3HaTh:

pemiathb | -

3aJ1auH, OTHOCSIIIHECS K
npodecCUoHAILHOMI

pod Ymern:
JCATCIBbHOCTH, anMerm

(l)yH}_IaMCHTaJ'ILHLIC 3HaHUA

OCHOBHBIX

3aKOHOMEPHOCTEH | 3HAHUIA.

pa3BUTUA MPUPOABI, YCJIIOBCKA U

o01ecTBa

3HAYUMOCTh
€CTeCTBEHHOHAYUYHBIX U (HUIOCOPCKUX 3HAHWN B QOPMYIHPOBAHUH U
peLIeHNnH 3a/1a4 MPOPeCcCHOHAIBHON 1EATETbHOCTH 3HAHHH.

Baagers:
- pabotas B kKomaHze, GOpPMYIHPOBAThL M peEIIaTh 3aJadyd B paMKax

HCII0JIb30BaHUA

- OTIPEJIEIIATH KOHKPETHBIE IyTH PelIeHus 331249 podeccroHanbHOH
JIeSITEIbHOCTH Ha OCHOBE (DyHJAMEHTAIBHBIX €CTECTBEHHOHAYIHBIX

(byHAaMeHTaIbHBIX
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IIOCTABJICHHOI'O 3aaHHA, OTHOCAIIHUECA K o0mactu HpO(i)CCCI/IOHaHLHOfl
JCATCIIBHOCTH.

OIIK-2.
(hopMaTM30BHIBATH

Crocoben
U periath
3a7a4u, OTHOCSIIHECS K
npoecCHoHaTLHON
JeSITEITBHOCTH, UCTIONB3YS
METOABI  MOJCITHUPOBAHUS W
MaTeMaTHIeCKOro aHAIN3a

3HaThb:

- KpaTKyI0 XapaKTePUCTUKY OCBOCHHBIM 3a BpPeMsl OOYUYCHHUS MaKeTaM
MPHUKJIATHBIX TPOTPaMM, HWCIIOJIBb3YEMBIX UII MOACITUPOBAHUS TIPH
pereHn  3a1a49 B 00J1acTh podheCcCHOHANBHON ACSTEIIEHOCTH.

Ymern:

- 000CHOBaHHO BBIOpaTh BO3MOXKHBIC METONBI MOJCIHPOBAHUS U

MaTeMaTHIECKOT O a”Haim3a TUTS MPEJITI0KEHHBIX 3aga4
po(heCCUOHANTBHON IEATEIIEHOCTH.
Biaagern:

- METOIWKAMH pEeIIeHUs TIOCTABIEHHBIX 3a/a4, OTHOCAIIMXCSA K
obnactu podecCHOHATFHON IEATETHPHOCTH, HCIIONB3YSI OCBOCHHBIE 32
BpeMs 00yUeHUS MTAKEThI MPUKIAIHBIX MIPOrPaMM JJIsi MOJACTHUPOBAHHUS
Y MaTeMaTHYeCKOTO aHaIlN3a.

[IK-1. CrrocobeH perrarhb 3a1aqn

3HaTh:

npoeCCUOHANBHOM - 3aKOHBI W TOHATHA (U3MYSCKOW XWUMHH IS aHalu3a
JEATENBHOCTH, TIPHMCHSIs METaJIJIypTHUCCKHUX IIPOIIECCOB.
Ymers:
METO/BbI MOJICIIMPOBaHMUS, o .
- QHAJIM3HUPOBATH BINSHHUE CBOMCTB JKHIKOCTEH, Ta30B U CBIIIYYUX Cpell
MaTeMaTHYCCKOr'0 aHaJIm3a
> | HAa IPOTEKaHUE METAIypPIrHYE€CKUX IIPOLIECCOB.
€CTCCTBCHHOHAYYHBIC 1 | Bramers:
OOILEUHXEHEPHBIE 3HAHUS - OCHOBHBIMH (DU3MKO-XMMHUYCCKUMH pacueTaMH METaJLTyprHYeCKUX
IIPOLICCCOB.
[IK-6. Cnocoben mpuHUMATh | 3HATH!

00OCHOBAaHHBIE  TEXHHYECKHUE
pemieHnss B MpoQecCHOHATBHOM
NeSITeNIbHOCTH, BBIOMpATh
¢ dexTuBHBIE U  0OC30MAaCHBIC
TEeXHUYECKHE cpenctea W

TCXHOJIOTHUHU

- OCHOBHBIC TIPUHIUIBI MPOBEIACHUS (PU3MUYECKOTO SKCIEPUMEHTa U
METO/BI U3MEPEHUN Pa3TUIHBIX (PU3NYECKUX BEITHYHH.

Ymers:

- NPOTHO3UPOBaTb U  ONPENEHATh CBONCTBA COCAVHEHUN W
HaIlpaBJICHUSl XUMUYECKHUX PEaKUMd IPOBOJAUTH 3KCIEPHUMEHT Ha
OCHOBE (PU3NYECKUX METOJIOB UCCIIECAOBAHMUS.

Baapners:

- pacyeTHbIMH METOAMKAMHU OLICHKH CTEIEHW Pa3BUTUS OCHOBHBIX
SBJICHUI, TapaMeTPOB U TOKa3aTelell MPOLECCOB MOMYyUYEHUsI CIIJIaBOB
Ha OCHOBE XKeJle3a.

2.3.3.3. Conep:xkaHue TUCHMILINHBI

Kon
pa3znena,
TEMBbI

Paznen, tema
JUCHUILINHBI

Conepxanue

VYnpasnenue

XUMHAYECKUMU
P1

poIeccaMu

MCTAJLUTYPIrU4CCKUMHU

NPEAMET U 3AJAYU KYPCA. Ero cBsi3p ¢ JApyrumu
JUCIUIUIMHAMH. 3Ha4eHHe Kypca s HOATOTOBKU METaJLTypra.
TEPMOAMHAMUYECKHE, OSJIEKTPOXUMHWYECKHUE N
KMHETUYECKME OCHOBBI METAJUIYPITMYECKHNX
[MPOLECCOB. IlpumeHenue nepBoro Hauaja TEpMOJAUHAMUKH K
METAJUTyprudeckuM  peakuusM. OCHOBHbIE  IOHATHUS W
ompeneneHus. OHrtanenusa. CraHmapTHBIE  yCIOBUS IS
(pu3KKO- | TEPMOXMMHHMECKHX  PACUETOB. 3akoH I'ecca, BBIYHCIIEHHUE
| TemioBoro apdexta peaknnud  TemIOEMKOCTh  BEIIECTB.
3aBUCUMOCTh TeEIIOBOTO 3(deKkTa OT Temmepatypbl. Bropoe
Hadajlo TEPMOJMHAMHKM M €ro IMpHMEHeHHe K (HU3HKO-
XUMHMYECKHM IpoLeccaM B METALIypruu. DHTPONHUs. DHEprus
I'mb6bca n y4yeHWe O pAaBHOBECHMM B TOMOTEHHBIX CHCTEMax.
Breruucnenne sHepruum I'mb0ca M KOHCTaHT paBHOBECHS IS
THUITOBBIX METaJTy prudecKux peaKIuii. H3oTepmubIE
HOTEHIMAaNbl. 3aBUCHUMOCTb M30TEPMHBIX IOTEHIHUAIOB OT
TemnepaTypbl XHUMHYECKOE CPOACTBO DJIEMEHTOB K KHCIOPOLY
MaxkcumManbHas paboTa, Kak Mepa XMMHYECKOTO CPOJICTBA
PABHOBECHUE ®N3UKO- XUMNYECKUX CUCTEM. 3akon
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JNEUCTBYIOIMX Macc JUIi TOMOTEHHOH CHCTEMBl  3aKoH
JIEWCTBYIOIMX Macc JJIsi TeTErOreHHO cucteMbl PaBHOBecue B
TeTEepOreHHBIX cHUcTeMax W mpaBwio (a3 ['mdoca-Konoanosa.
ITpuauun Jle-IlaTenbe. Ornenka HaIlpaBJIEHUs
METaUTypru4eckoro mporuecca TemreparypHas 3aBUCHMOCTh
KOHCTaHTHI paBHOBecust M3o00apa xumuueckoil peaknuu Pacuer
PaBHOBECHOTO cocTaBa ra3oBoil (a3bl. KoHCTaHTBI paBHOBECHS B
TeTePOTeHHBIX cHucTeMax. 3akoH ['eHpu — JlamproHa 3akoH
Cusepcra PactBoprl. 3akoH Payms, 3akoH pacrpeneneHus.
PacTBOpMMOCTB ra30B, KHAKOCTEI U TBEPABIX TET B KHIKOCTSX.
PaBHOBecue nByx (ha3 B pacTBOpax

SHEPI'MS AKTUBALIUM U 3ABUCUMOCTb CKOPOCTEN
PEAKIIUA OT TEMIIEPATYPhI. Kunetnka reTeporeHHBIX
npoueccoB. Brusnue nuddysun. Kunernuecknit u muddysHsrit
PEKHMM peaklyii B MEeTAITyprH4ecKuX nporeccax.

P2

Mertamryprudeckue
MIPOIIECCHI u
0COOEHHOCTH

ux

OBIIASI TEPMOJUHAMUMWYECKAS XAPAKTEPUCTHUKA
PEAKIIMII TOPEHHS T'A30B. Peakuus ropeHus OKCHa
yraepoza. Peakuust ropenust Bonopoza. Peakiust BogsHoro rasa.
OBIIAS TEPMOJMHAMMYECKAS XAPAKTEPHUCTUKA
PEAKIIMM1  TA3BUOUKALIMA  YIJIEPOJIA.  Peakuus
B3aMMOJICHCTBHSL yIJIepoja C YIIEKUCIbIM Ta3oM. Peakium
[IOJIHOTO M HEIOJHOI0 IopeHus yriepoja. BiaumonelctBue
yriepoja ¢ BOISHBIM mapoM. Peaknuu BOmn3u GypMEeHHON 30HBI
JIOMEHHOMH IIeuHu.

OBIIAA TEPMOJUHAMUMYECKAS XAPAKTEPUCTUKA
PEAKIMI OBPA3OBAHUA " TEPMUYECKOI
JUCCOLUALIMM  OKCHUIOB. VYiopyrocts IuccouManuu
OKCHZOB. YTIPYrocTh AWCCOLMAINN OKCHIOB IPH 00pa3oBaHUH
pacTBOpOB.

TEPMOJMHAMUYECKME OCOBEHHOCTU PEAKIIMIA
OBPA3OBAHMS U TEPMUYECKOM JUCCOLIMALIMNA
OKCHIOB XXEJIE3A. ®usnyeckue CBONCTBA Kene3a. Bausaue
TeMIIepaTyphl Ha YIIPYTroCTh AUCCOLMAIIMM OKCHIOB XKeJle3a.
TEPMOJIMHAMUMKA  PEAKIIMM1  OBPA3OBAHUA U
TEPMUYECKOH JUCCOLIMATINUN KAPEOHATOB.
Yupyrocts nucconnannu kapbonaros. Hampasienue peakumii B
cucreme MeCO3z - MeO - CO,

BOCCTAHOBJIEHHUE OKCHAOB METAJUIOB
I'’A3OOBPA3HBIMU  BOCCTAHOBUTEJISIMU.  Ob6mas
TepPMOANHAMHUYECKast XapaKTePHUCTHKA PEaKIMii BOCCTAHOBJICHUS.
TepmonuHaMu4eckas XxapakTepUCTHKA PEaKIMi BOCCTAHOBICHHS
OKCHJIOB Ta3aMHU. YCIOBHA BOCCTAaHOBIICHHMS  Pa3IHYHBIX
OKCHJIOB. MuHnManbHbII pacxon ra3oo0pa3zHoOro
BOCCTAHOBHUTEIIS TIPU BOCCTAHOBIICHUH PA3JIUYHBIX OKCHIOB.
BOCCTAHOBJIEHUE OKCHAOB METAJIIOB
YIJIEPOAOM. Ob6mras XapakTepuCTHKa peaxiuii
BOCCTAHOBJICHHS OKCHAOB yriaepojaoM. TemmepaTypa Hadajia
BOCCTAaHOBIEHUSA OKcuaa. OcoOeHHOCTH peakuuil MpsMOTo
BOCCTAHOBJICHHS PAa3IMYHBIX OKCHAOB. BoccraHoBieHue mnpu
HaJIMYUU PACTBOPOB.

TEPMOJIMHAMUYECKHUE OCOBEHHOCTU PEAKILIUI
BOCCTAHOBJIEHUA OKCHUIOB JKEJIE3A. Kocsennoe
BOCCTAQHOBJIIEHHE OKCHJIOB XKele3a. BocCTaHOBIEHHE OKCHJOB
xeJe3a BogopoaoM. [IpsiMoe BoccTaHOBICHHE OKCHIIOB XKeJe3a.
OBIIASA TEPMOJUHAMUWYECKASA XAPAKTEPUCTUKA
[MPOLECCOB OKUCJIIMTEJIBHOI'O PA®UHNPOBAHNMA.
Bo3smoxHOCTB YAAICHUS puMecen MeTaja pu
OKHCJINTENBHOM padUHUPOBaHUM. PacnpeneneHus >JIeMEHTOB
MEXAYy B3aUMOAEHCTBYIOIIMMHU (azaMH TpPH OKHCIUTEIHLHOM
padunupoBannu. OcTaToO4HOE COJEp)KaHWE IpHUMeceld B
MeTauie. OCTaTO4YHOE COAEP KaHUE MPUMECEH, OKCUIBI KOTOPBIX
00pa3yloT ~ CaMOCTOSITETbHYI0  KOHICHCHPOBaHHYIO  (hazy.
OcTaroyHOE  conep)KaHWe TpHUMeced, OKCHIABl  KOTOPBIX
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pactBopsitorcst B nutake. OCTaTOYHOE COJEp)KaHME NPHMECeH,
OKCUJBI KOTOPBIX SIBISIIOTCS Ta3000pa3HBIMH COCIUHEHHUSIMH.
OCHOBHBIC TPUHLUIMBI TOJYYEHUs] 3aJaHHOTO XHMHYECKOTO
COCTaBa CTally.

PEAKIIMSI OKUCJIEHUA VYIJIEPOJA W EE POJIb B
OPTAHM3ALIMN CTAJIEIUVIABUJIBHBIX ITPOLIECCOB.
OCOOEHHOCTH KMHETHKH METAIUTYPIHYSCKUX peakIiid. 3HaueHHe
peaKiy OKHCIICHHS YIJIEpOoAa B CTalEIIaBWIBHBIX Ipoleccax.
TemnoBble 3 ¢GeKThl peakuuii OKUCIEHHS yriiepoja M HUX
BIIMSTHUE Ha OPraHU3allMI0 CTAJICIUIaBHIIbHBIX ITPOIIECCOB.
OU3NKO-XUMNYECKHUE OCHOBbBI AECYJIb®YPALIMU
PACIINTABOB XEJIE3A IHJIAKOM. TepMmoauHaMudeckas
OLIEHKA BO3MOXKHOCTH OKHCIIMTENBHOH Aecynb(dypanuy MeTasia.
Pacnpenenenne cepbl MeXy MITAKOM U METAILIOM.
PACTBOPUMOCTB KUCJIOPOJA, ASOTA U BOAOPOJA
B XEJIE3E. OU3NKO-XNUMUYECKHNE OCHOBBI
I[MTPOIIECCOB PACKUCJIEHUA 1 AET'ASALIMU METAJIJIA.
PactBoprMocTh KHcTOpona B jkene3e. PacTBopuMocTh azora u
BOJIOpPO/Ia B JKeje3e. TepMoAMHAMUUECKash OIIEHKa BO3MOKHOM
rIyOWHBI Jerasalii  MeTajula [pU BaKyyMHOH 00paboTke.
OCHOBHBIE CIIOCOOBI pacKHUCIEHHU MeTaia. Jlerasamust MeTamia
IIPU NTPOTyBKE MHEPTHBIM I'a30M.

2.3.3.4. 5I3pIk peasiu3anuy NporpaMMmbl

[Iporpamma qUCHUIIIMHBI pEAIM3YETCs Ha TOCY1apCTBEHHOM sA3bike Poccuiickoit denepanumu.

2.3. YYEBHO-METOJUYECKOE U MWH®OPMAIHUOHHOE OBECIHEYEHUE
JAUCHUIIJINHbI

2.3.2.I1euaTHble M31AHUA

1. TumodeeBa A. C. Termnopusnka MeTaUTyprudeckux mpomeccos [Tekcer] : yued. mocodue st
CTyA. BbICHI. y4e0. 3aBef., 00y4. no Hamp. "Metamtyprus" / A. C. Tumodeesa, B. B. ®enuna ;
nop pea. A. C. Tumodeeoit. - Crapsriii Ockon : THT, 2014. - 136 c.

2. Ilpomeccbl BTOpUYHOTO OKHCIIEHHUs >kene3a : ydueOHoe mocodbue / A. C. Tumodeena, T. B.
Hukutuenko, E. C. TumodeeB [u np.]. - Crapeiii Ockon : THT, 2020. - 116 c. : wn. -
[Tpunoxenus: c. 96-113. - bubauorp.: c. 114-115 (25 na3s.). - I'pud. - ISBN 978-5-94178-648-
0: 2 k3.

IIpodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MIOUCKOBBIE CHCTEMbI

1. http://lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82

3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.htmil

5. Wnuk-140-017\3ananus\Kadenpa MT

Marepuansl aas aun ¢ OB3
Beck xontent ObC npencrasneH B Bujae (ailyioB criennanbHOro Gpopmara /st BOCHPOU3BEACHUS
CHUHTE3aTOPOM pPEYH, a TaK e B TECTOBOM BHUJE, IPUTOJHOM ]ISl IPOUTEHUS C UCIOIb30BAaHUEM
SKPAaHHOM JIYIIbI U HACTPOMKON KOHTPACTHOCTH.

2.3.3.MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

CaeneHusi 00 OCHAIIEHHOCTH JMCHUILIHHBI CIENUATU3UPOBAHHBIM M J1a00pPaTOPHBIM
000py/10BAHHEM U NPOTPAMMHBIM 00ecnedeHreM

Ne Bun 3aparuit Haumenosanne | OcHaIIEHHOCTEL CHEUAILHEBIX [Tepeuenn
m\I1 CIICIIUANIBHBIX | IIOMEIICHUM M ITIOMEIICHHI IS MIPOTrPpaMMHOTI0
MTOMEIICHUHN 1 CaMOCTOSITEIbHONU PabOThI obecrieueHus.
MMOMEIIECHUN I PexBu3uTHI
CaMOCTOSITEIBHO MOJTBEPKIAFOIIETO
it paboTHI JIOKYMEHTA
1 | Jlekiun YyeOHas Mebenb ayJIATOpHAast ¢ | -Oneparmonnas
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ayJIUTOPHS sl | KOJIMYECTBOM paboumx MecT B | cuctema  \Windows,
IPOBEICHHUS COOTBETCTBUH C KOJIMYECTBOM | OHCHBIN HaKeT
JICKIIMOHHBIX cryneHToB, pabouee Mecto | Microsoft Office;
3aHATHI IpenojaBaTens, nocka | -Ilmardopma
ayJMTOpHA. Microsoft Teams (B
KommnbroTepHast TexHuKa: | coctaBe Microsoft
KOMILJICKT npoekunonHoro | Office-365);
00opynoBaHus: - Cucrema
HOYTOYK/KOMITBIOTED, yIIpaBJICHUS YIeOHBI
IIPOEKTOP, MPOEKIUOHHBII | M KOHTEHTOM H
9KpaH/I0CKa. obyuyernem LCMS
Moodle
CBobosHO
pacmpocTpaHsieMoe
I[IO ¢ OoTKpbITBIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
[IpakTtuueckue | YueOHas Meb6enb ayAuTOpHAas ¢ | -Oneparmonnas
3aHATHS ayIUTOpHsS ISl | KOJIMYECTBOM paboumx MmecT B | cucrema  \Windows,
MPOBEICHHUS COOTBETCTBUH C KOJIMYECTBOM | OPHCHBIN naker
MPAKTHYECKUX crynmeHtoB, pabodee Mecto | Microsoft Office;
3aHATHI npernojaBaTe’s, nocka | -IImardopma
ayJIuTOPHAsI. Microsoft Teams (B
KommbroTepHas TexHHKa: | coctaBe Microsoft
KOMILIEKT npoekiponnoro | Office-365);
000pyI0BaHUS: - Cucrema
HOYTOYK/KOMIIBIOTED, yIpaBiIeHUs y4eOHbI
POEKTOP, MPOCKIMOHHBIN | M KOHTCHTOM U
9KpaH/0CKa. VYerpoiictBa, | 00yuennem LCMS
MOJIKITFOYEHHBIE K CETH Moodle
WnTtepner, JOCTYI B | CBOGOHO
AJIEKTPOHHYIO pacrpocTpaHsiemMoe
MH(OPMAIIMOHHO- IO ¢ OTKPBITHIM
obpazoBatensHyto cpeny HTU | komom: GNU
(pumman) VYp®V, xommekt | GENERAL PUBLIC
JINLIEH3UOHHOT'O LICENSE;
MPOrpaMMHOTO OOecTeueHus -Jlorosop Ha
Ipe/IoCTaBICHHE
MOCTOSTHHOTO
JIOCTyma K  CETH
WNHuTtepHer
CamocrositenbHas | [lomemenus Mebenb ayuTOpHAas c | -Ilnmatpopma
paboTa CTyACHTOB | JUIs KoJm4yecTBOM pabounx Mect B | Microsoft Teams (B
CaMOCTOSITEIILHO | COOTBETCTBUHM C KOJMYECTBOM | coctaBe Microsoft
i paboThI cryneHroB, pabodee Mecro | Office-365);
oOyJaromuxcst | MpernoaaBaTes, nocka | - Cucrema
ay/IuTOpHAsI. YIIpaBJICHUS YIE€OHBI
KommbroTepHas TEXHHKA: | M KOHTCHTOM H
KOMILJIEKT poeKIMoHHOro | o0yyennemM LCMS
000pyI0BaHUS: Moodle
HOYTOYK/KOMIIBIOTED, CB000IHO
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MIPOEKTOP, MPOEKIIMOHHBIN | pacpocTpaHsIeMoe
9KpaH/ocKa. VYerpoiictBa, | [IO ¢ OTKpBITBIM
MOJIKJIFOUYEHHBIE K CETU KOJIOM: GNU
HHutepHer, JOCTYII B | GENERAL PUBLIC
3JEKTPOHHYIO LICENSE;
WH(POPMAIIMOHHO- -JloroBop Ha
obpaszoBarensuyio cpeny HTU | mpemocraBnenue
(bumman) YpdY, KOMIUIEKT | HOCTOSHHOTO
JHIIEH3UOHHOTO JOCTYTa K CETH
MIPOrPaMMHOTO 00eCTIeUeHUs WuTepHer
4 | Texymmit VYyebnas Meb6enb ayAuTOpHAas ¢ | -Ilmarpopma
KOHTPOITb ayJIMTOPHS sl | KOJMYECTBOM pabouux mect B | Microsoft Teams (B
NPOMEXKYTOYHAsl | TEKYILEro COOTBETCTBUHM C KOJIMYECTBOM | coctaBe Microsoft
aTTecTanus KOHTPOJIS U crymentoB, pabouee mecto | Office-365);
MIPOMEXYTOUHO | MpErnoaBaTes, nocka | - Cucrema
i arTecranuu ayJMTOpHASI. yIpaBJICHUS YICOHBI
KomrmsrotepHas TEXHHUKA: | M KOHTCHTOM H
KOMILIEKT HNPOCKIIMOHHOTO | 00yyerHneM LCMS
000pyI0BaHUS: Moodle
HOYTOYK/KOMIIBIOTED, CBobonHO
MIPOEKTOP, MPOEKIIMOHHBIN | pacIpOCTPaHIEMOE
JKpaH/mockKa. VYerpoiictBa, | [IO ¢ OTKpBITBIM
MOAKITIOUEHHBIE K CETH KOJIOM: GNU
HHtepHer, JOCTYII B | GENERAL PUBLIC
3JIEKTPOHHYIO LICENSE;
UH(POPMAIIMOHHO- -JloroBop Ha
obOpazoBarenbhuyto cpeny HTU | mpenocraBnenue
(bumman) YpdY, KOMIUIEKT | HOCTOSHHOTO
JHIIEH3UOHHOTO JOCTYTIA K CETH
MPOrPaMMHOTO OOeCTIeueHuUs WuTepuer

2.4. PABOYASA TIPOT'PAMMA JUCHUIIVIMHBI «<METOAbBI KOHTPOJIAA 1 AHAJIN3A

BELIECTBA»

24.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3AIINHU JUCIUIT/IMHBI

2.4.4.1. TexHoJyioruu o0y4eHusl, HCNOJIb3yeMble NPH U3Yy4YeHUH TUCHUILINHBI MOAYJIS

HpI/I N3YUCHUN OUCHUIUIMHBI HPUMCHACTCA TpaAUIIHMOHHAs (perO,Z[yKTI/IBHaﬂ) TCXHOJIOTHUA

oOy4eHwus.

2.4.4.2. IlnanupyemMble pe3yJbTaTbl 00y4eHHs (MHAUKATOPHI) N0 JMCIHUIIHHE

Koa m HauMeHOBaHue
KOMIIETCHII U

I[Inanupyembie pe3yabTaTbl 00y4eHUs (MHAMKATOPHI)

OIIK-1.
¢dbopmynupoBatb U

CrocobeH | 3HATH:

pewars | -

3HAYUMOCTD

HCIIOJIB30BaHUA

(byHIaMeHTaIbHBIX

3aj1a4H, OTHOCSTIHECS K
poheCcCHOHAILHON
JICSITENIBHOCTH, NPUMEHSIS
(dhyHIaMeHTaIbHBIE 3HAHUS
OCHOBHBIX  3aKOHOMEPHOCTEH
PpasBUTUA MMPUPOABI, YCJIIOBEKA U

oO1ecTBa

€CTECTBEHHOHAYYHBIX U (PUI0COPCKUX 3HAHUHA B (OPMYTUPOBAHUH H
peleHny 3a1a4 npodeccuoHaabHON AeITEIbHOCTH 3HAHUH.

YmMmern:

- WCNOJB30BaTh MOHITHHHBIA anmapaT W TEPMUHOJOTHIO OCHOBHBIX
3aKOHOMEPHOCTEH pa3BUTHS NPUPOIBI, YEIOBEKA W OOIIECTBA IPH
GOpMYyJIUPOBAaHUM W PEIICHUH  337a4  NpoQecCHOHATbLHOU
JIEATETbHOCTH.

Baaners:

- pabotas B kKomaHze, GOpPMYIHPOBAThL W pEIIaTh 3aJadyd B paMKax
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IIOCTABJICHHOI'O 3aaHHA, OTHOCAIIHUECA K o0mactu HpO(i)CCCI/IOHaHLHOfl
JCATCIIBHOCTH.

OIIK-3. CmocobeH NpOBOIUTH
UCCIICIOBAHUS U U3BICKAHUS JUTS

pemeHus MIPUKJIATHBIX
WHXEHEPHBIX 3a1a4
OTHOCSIINXCS K
npoecCHoHaTBLHON

JESTEBHOCTH, BKJIFOYAs]
IIpOBEACHUE U3MEPEHUH,

IUIaHUPOBAaHUEC HW IIOCTaHOBKY
OKCIICPUMCHTOB,

3HATD:
- XapaKTepUCTHUKU BO3MOXXHOCTH JIOCTYIIHON HCCIICOBATEIbCKOM
anmaparypsl Uil peav3alii MPEJIOKEHHBIX TPUEMOB M METOJOB

pelIeHus]  MOCTABICHHBIX  MPUKIAAHBIX  HHXXKGHEPHBIX  3aaa4
OTHOCSIIUXCS K MPO(PeCCHOHATBHON ACATEIBHOCTH.
YMeTh:

- ONpEJeNATh TEPEeYCHb HEOOXOIMMBIX PECYPCOB M BpPEMCHHBIC
3aTpaThl TMPH COCTABICHHM IUIaHA TPOBEICHUS WCCIICIOBAHUN |
W3bICKaHU.
Baagers:
- HaBBIKAMU  TPEJCTABIICHUS  WHTEPIpPETAI[UU
pe3yabTaToB B (hOpME HAYYHOT'O JIOKIaa (COOOIIEeHM).

MOJTY4YCHHBIX

WHTEPIPETALUIO  MOTYYCHHBIX
pe3yibTaToB
[IK-4. Cnocoben mpoBoAuTh | 3HATH!

U3MEPEHUA U Ha6J'IIOI[eHI/I$I, B

chepe
NEeSTeIbHOCTH 00padaTeIBaTh |

podeCCHOHATBLHON

HPEACTABIATH
3KCIIEPUMEHTAJIbHBIC JJAHHBIE

- OCHOBHBIE CBEICHMSA O METOJaX M CPEACTBaX KOHTPOJS KadecTBa
pabounx MOBEPXHOCTEH eTalei;

- CTPYKTYPY X METOABI KOHTPOJISA KaueCTBa MPOLYKIUH.

Ymers:

- paccuMTHIBaTh M AHAIM3UPOBATh OCHOBHBIC (PH3MKO-MEXaHUYECKUE
XapakTepUCTUKH  MaTepuaaoB: MOAYJb  YIOPYTOCTH, IPEHENBI
MPOYHOCTH, YNPYIOCTH, TEKy4eCTH, KO3(pUIUeHT ynapHOi BI3KOCTU
Hu ap.;

- IIOJIB30BAThCSl  CIPABOYHOM TEXHMUYECKOM JIMTEPATYypoH  JuIs
MPOBEJICHHSI PacdyeTOB M BEIOOpPa HEOOXOJUMOTro MaTepuana IIo
3aJaHHbIM YCJIOBUAM 3KCILTyaTallun H3I[eJII/II>'I.

Baagers:

- HaBBIKaMU pabOTHI HA OTEUYECTBEHHOM U 3apyOekHOM J1a00paTOpHOM
000pyIOBaHUM IJISi ONpPEIETICHHUS OCHOBHBIX (PU3MKO-MEXaHHYECKUX
XapaKTCpUCTUK TMPOYHOCTH W INNIACTUYHOCTU KOHCTPYKIIMOHHBIX
MaTepHajoB.

2.4.4.3. Conep:xaHue TUCHHMILINHBI

Kon
Paznen, tema
pasaeia, Coaepixanue
AUCHHUILIMHBI
TeMblI
MGTOZ[OJ'IOFI/I‘IGCKI/Ie, KOHTpOJ’IpreMHe CTaIuM KU3HCHHOTO UKJIa TPOAYKIINH;
P1 OpraHu3alMOHHLIE U OO0BeKTH TEXHHYECKOTO KOHTPOIIST; CyOBEKTHI KOHTPOJIS
OKOHOMHYCCKUEC aCIICKThI KadeCTBa, BI/I):[BI TEXHUYCCKOTO KOHTPOJIA, DIeMEHTEI
KOHTPOJIAA Ka4CCTBA NPOAYKIIUMN | CUCTEMBI KOHTPOJIA Ka4CCTBA.
Pa3pymaloume METOJbI KOHTPOJIA BKIIFOYAKOT B cebs Takue
BHbI I/ICHI;IT&HPIfI, KaK UCIIbITAHUEC Ha PACTAKECHUC U
C)KaTHe, UCIBITAHUE Ha yap, XKapolpOYHOCTh, TBEPLOCTD,
HCIIBITAHUC TTPU TCPMUICCKUX, IJICKTPUICCKUX U
MTOBTOPHO-TIEPEMEHHBIX Harpy3kax (MCIBITaHHE Ha
BBIHOCJIMBOCTH). Br3yanbHO-onTHYECKHE METOBI
MCTO,Z[BI TEXHUYECCKOI'O
P2 Hepa3pylLIaero KOHTpois; Kanumispasie MeTo b
KOHTPOJIA KaueCTBa
HEPa3pymaromiero KOHTPOJIA; Temnoskie METOJBI
Hepa3pylaiero KOHTposis; PajnalinioHHbie METO b
HEPa3pymaromiero KOHTPOJIA; yJ'IBTpaBByKOBLIC METOAbI
HEPa3pymaroniero KOHTPOJIA; 3J’I€KTp0MaFHI/ITHLIe MECTOABI
Hepazpylawniero Koutposst; IIpoune MeTo bt
HEepa3pyLIAoEro KOHTPOJIsl.
P3 OpFaHI/I3aLU/I$I KOHTPOJIA (DYHK]_II/IOHaHLHHﬁ COoCTaB CJ'Iy>K6 KOHTPOJISI Ka4Y€CTBa Ha
Ka4ucCTBa NPOAYKIIMHU Ha MNpCANIPpUATHAX, OcCHOBHEBIC HCOOCTATKU B pa60Te CJ'Iy)K6
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OpeANpUITUA KOHTPOJIS KauecTBa npeanpusatuit; CoBepieHCTBOBAaHUE
NI TEIbHOCTH CITY>KO KOHTPOJISI Ka4eCTBA MPEATPUITHIA.
KonTpoibk kauecTBa HOBBIX pa3paboTok. BxoaHou
KOHTPOJIb KaueCTBa MPOIYKIUH, MTOTYyYaeMO 1Mo
Koonepanun; KoHTposb coOII0IeHUS TEXHOIOTHIECKOM
JTUCITUILTAHBI B IPOoN3BoicTBaX; CaMOKOHTPOIb KadecTBa B
MIPOM3BO/ICTBE.

3aTpaThl Ha KAYECTBO U MOJIETIM CTOUMOCTH Ka4eCTBa;
Knaccuduxkarys u ydeT 3aTpaT NpeanpusITis Ha OLEHKY U
KOHTpPOJIb KauecTBa mpoaykiuy; [lytu ontumuzanuu
3aTpaT Ha OLICHKY U KOHTPOJIb KayeCcTBa;
BHyTpUIIpON3BOACTBEHHBIE U BHENPON3BOICTBEHHBIC
HENPOU3BOIUTEIBHBIE PACXO/IbI, U IOTEPH MPH
HEYJIOBJICTBOPUTEIHLHOM KOHTPOJIC KaueCTRa.

KonTtponbhslii nuctok; I'uctorpamma; J[narpamma
CTaTuCTHYECKUE METOIBI pasbpoca (paccenBanus); MeTos pacciaanBaHus;
KOHTPOJIA U PEryINpPOBaHUA Huarpamma I[lapero; [IpuunHHO-CeICTBEHHAS
nquarpamma; ['padyiku 1 KOHTPOJIBHBIE KAPTHI

P4

[opsimox oT60pa BEIOOPOK IITYYHOU TPOAYKIINH;
Omnpenenenne rpyosIx ommOoK HabmoneHuit; [loctpoenne
SMIIMPUYECKOT0 PACIIpe/IeNeHUs U ONPeIeIEHNE ero
OCHOBHBIX CTaTUCTHUECKUX XapaKTepucTuk; OneHka
CXOAMMOCTH 3MIIMPHYECKOT0 paclpeiesIeHHs C
TeopeTH4ecKUM; TOYHOCTh CTATUCTHUECKUX OILIEHOK U
JOBCPUTCIIBHBIC MHTCPBAJIbI; HJIEIHI/IpOBaHI/IC
SKCIIEPUMEHTOB I10 OMIPEIEIICHHUI0 00heMa BEIOOPKH;
Jlonmycky 1 TOYHOCTh TEXHOJIOTUYECKOr0 MPOIIecca;
HpOMe)KYTO‘IHI)IC O]_[CHKa IIOCTOAHCTBA BEJINYHNHBI MI'THOBCHHOT'O

P5 CTaTUCTUYECKHUE METObI pacceuBaHHUs B Ipesesax OqHON mapTuu uznenuii; OueHka
KOHTPOJIS HaJINYMS CUCTEMAaTHYECKOr0 CMELICHHUS LIEHTpa
paccerBaHus B IpeAEIax OAHON NapTUU U3IEIIN;
Koppensiunonnslit ananus; PerpeccoHHBIN aHATU3;
OneHka nokasareseil TOUHOCTH U CTaOUIIBHOCTH
TEXHOJIOTHUYECKUX MPOIECCOB.

CratucTruueckuil IpueMOYHBIH KOHTPOJIb 110
anbTEepHATUBHOMY IpHU3HaKY; OLEeHKa KayecTBa
MPOAYKLHMH IPU KOHTPOJIE IO HECKOIBKUM
AJITCPHATUBHLIM ITPU3HAKAM; CTaTHCTHYECKUI
IPUEMOYHBIM KOHTPOJIb O KOJIMYECTBEHHOMY IIPU3HAKY.

2.4.4.4. 5SI3pIk peaan3anuyu NPOrpaMMbl
[IporpamMmmMa quCHUIIIIMHEI peaIu3yeTCsl Ha TOCYapCTBEHHOM sA3bIKe Pocculickoit denepanum.

2.4.2. YYEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

DJIeKTPOHHbIE pecypchbl (M31aHusl)

1. SpocnaBuesa, H.A. MatepuanoBenenue: 1a00paTOpHbIE UCCIEAOBAHUS U U3MEPEHUS :
[12+] / H.A. ApocnaBueBa. — Munck : PUIIO, 2015. — 128 c. : cxem., Tad., ui. — Pexxum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=463700 (nara
obpamenust: 08.02.2021). — bubymorp. B kH. — ISBN 978-985-503-516-0. — Tekcr :
JJIEKTPOHHBIN.

2. Kpamrennanaukosa, H.I'. Xumust MeTauioB: J1abopaTOPHBIA TPAKTHKYM /

H.I'. Kpamennnnaukosa, A.J1. Bunokypos ; [ToBomkCcKuil rocyjapcTBEHHBIN TEXHOJIOTUYECKUM
yuuBepcuTter. — Momrkap-Oina : [TOBOIKCKHH rOCYy1apCTBEHHBII TEXHOTOTHYECKHil
yHuBepcureT, 2016. — 96 c. : Tabn. — Pexxum nocryna: no noxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=459487 (nara obparuenus: 08.02.2021). —
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bubmuorp.: c. 90. — ISBN 978-5-8158-1759-3. — TekcT : 31eKTpOHHBIMA.

3. Eadumona, JI. I". MeTobl KOHTpOJIs U aHaym3a BemiecT / Endumona JI.I'. — YMK .— 2007
— pabouas mporpaMma, KOHCIEKT JIEKLIUHA, METOANYECKHUE yKa3aHuUs AJIs BBITIOJTHEHHS
71a00paBTOPHBIX PabOT, TEMBI pedepaToB, CIUCOK JUTEPATYPHI, IEPEUEHb BOIIPOCOB U 33134
JUTSI IOATOTOBKH K 9K3aMeHY, TOCOOHe sl BHITOJIHEHUSI IPAKTHUECKUX PacyeToB, TECT AJIs
KOHTOpJISI 3HAHUW .— B KOPIIOPAaTUBHOM ceTtn YpdY .—
(<URL:http://study.urfu.ru/view/Aid_view.aspx?Aidld=5227>)

4. UBuenko, B. A. MeToIpI CTPYKTYPHOTO aHAIM3a MAaTEPUATIOB U KOHTPOJISI KA4eCcTBa JAeTaneit /
NBuenko B.A. — YMK .— 2007 .— UBuenko B.A.; 2007 rox.<br>Matepuaiibt
noarotosiensl B AVIC "Ympasnenue yueOHbIM IporieccoM’. — B KopriopaTuBHOM cetd YpDY
— (<URL:http://study.urfu.ru/view/Aid_view.aspx?Aidld=7065>)

5. CoBpeMeHHbBIE HHCTPYMEHTATbHBIC METOIbI UCCIICIOBAHMSI MEXaHUYECKUX CBOWCTB : yaeOHOE
nocobue st cTyieHToB By3a — ExarepunOypr : M3garenbcTBO Y paibCKOro yHUBEPCUTETA,
2017. — 96 c. — ISBN 978-5-7996-2130-8. http://hdl.handle.net/10995/53044

6. Be16op 1 npuMeHeHne MaTepuaioB : yueoHoe mocooue : B 5 T. / H.A. CBuayHoBuUY,

I1.A. Butsss, U.B. BoiitoB u ap. ; nog pea. H.A. Ceunynosud. — Munck : benapyckas HaByka,
2019. — Tom 3. BeiOop 1 MpUMEHEHHE CTICIIMAIBHBIX CTaJIeH U criaBoB. — 530 c. : ui., Tadm.,
cxeM. — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576478 (nara obpamenus: 08.02.2021). —
bubmuorp. B k1. — ISBN 978-985-08-2472-1. — TexcT : 2IeKTpOHHBIH.

ITeuaTHbBIE N3AaHUA

1. Metozs! uccaenoBanus TEKCTyp B Marepuanax [Tekcr] : yued. mocobue s By3os / [M. JL.
JloGanos, A. C. FOposckux, H. Y. Kapgonuna u nip.] ; Mun-Bo oOpa3oBanus u Hayku PO,
VYpansckuii penepanbueiii yH-T M. iepBoro Ilpesunenta Poccuu b. H. Enpuuna. -
ExarepunOypr : U3n-Bo Ypan. yu-ta, 2014. - 113, [3] c. : un. - bubmuorp.: c. 102-103. -
[Tpunoxenune: c. 104-112. - T'pud. - ISBN 978-5-7996-1107-1 — AB (1 3k3.)

IIpodeccuonanbHbie 6a3bl JAHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. http://lib.urfu.ru/mod/resource/view.php?id=1909
2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1
%82

3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html

5. W\nuk-140-017\3ananus\Kadenpa MT

Matrepunansi aas jauy ¢ OB3

Becb kontent OBC mpeacraBmeH B Buae (QaitnoB crnenuansHOoro ¢opmarta s
BOCIIPOM3BENICHUS] CHHTE3aTOPOM pEYH, a TaK K€ B TECTOBOM BHUJE, MPUTOJAHOM JUIS
MPOUTEHHUS C UCTIOIb30BAHUEM SKPAHHOM YTl 1 HACTPOHMKOW KOHTPACTHOCTH.

2.4.3. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHOUIIJIMHBI

Caelennsi 00 OCHAIEHHOCTH JMCUMILUIMHBI CIENMATUZUPOBAHHBIM M J1a00PATOPHBIM
00opyr0oBaHMEM H IPOTPAMMHBIM 00ecneYeHHEeM

Bun 3angaruit Haumenosanme | OCHAIEHHOCTH CIEHAIbHBIX [Tepeuenn
m\ CIICIUANBHBIX | IIOMEIICHUM M ITOMEICHHI IS MIPOrPpaMMHOTI0
MTOMEIICHUHN 1 CaMOCTOSITEIbHON PabOThI obecrieueHus.
MOMEIICHUN IJIs PexBu3uTHI
CaMOCTOSTEILHO MOJTBEPKIAFOIIETO
i paboTHI JIOKYMEHTA
Jlexuun VYuebHas Meo0enb ayauTOpHas ¢ | -OnepanuonHas
ayJMTOPHSA IS | KOJMYECTBOM paboumx mecT B | cuctema  Windows,
MPOBEICHUS COOTBETCTBUHM C KOJHYECTBOM | O(pHCHBII MMaKkeT
JIEKIIMOHHBIX cTymenToB, pabouce Mecto | Microsoft Office;
3aHITUH MpenoaaBaTens, nocka | -ITmardopma
ayJMTOpHASI. Microsoft Teams (B
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http://212.193.82.25/cgi/zgate.exe?ACTION=follow&SESSION_ID=3204&TERM=%D0%95%D0%BB%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0,%20%D0%9B.%20%D0%93.%5B1,1004,3,101%5D&LANG=rus
http://study.urfu.ru/view/Aid_view.aspx?AidId=5227
http://212.193.82.25/cgi/zgate.exe?ACTION=follow&SESSION_ID=3204&TERM=%D0%98%D0%B2%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92.%20%D0%90.%5B1,1004,3,101%5D&LANG=rus
http://study.urfu.ru/view/Aid_view.aspx?AidId=7065
http://hdl.handle.net/10995/53044%206
http://hdl.handle.net/10995/53044%206
https://biblioclub.ru/index.php?page=book&id=576478
http://lib.urfu.ru/mod/resource/view.php?id=1909
https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
https://biblioclub.ru/
http://www.iprbookshop.ru/586.html
file://///nuk-140-017/Задания/Кафедра_МТ

KomnbrotrepHas TexHHKa: | coctaBe Microsoft
KOMILIEKT npoekirontoro | Office-365);
o0opynoBaHUS: - Cucrema
HOYTOYK/KOMIIBIOTED, YIPABJICHHUS YIECOHBI
MIPOEKTOP, MPOEKIIMOHHBIN | M KOHTEHTOM U
JKpaH/1ocKa. obyuennem LCMS
Moodle
CBo0OomHO
pacrpocTpaHsieMoe
I[IO ¢ OTKpBITHIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
JlabGopaTopHbie VYyeOnas Meb6enb ayIuTOpHAs ¢ | -OneparmonHas
paboThI AyJUTOPHS ISl | KOJMYECTBOM paboumx mecT B | cucrema  Windows,
NIPOBE/ICHUS COOTBETCTBUHM C KOJIUYECTBOM | OPHCHBIH MaKeT
7abopaTOpHBIX | CTyAeHTOB, pabouee wmecto | Microsoft Office;
pabot MperoiaBaTels, nocka | -Ilmardopma
ayJMTOpHA. Microsoft Teams (B
KommnbroTepHas TexHHKa: | coctaBe Microsoft
KOMILJICKT npoekuuonHoro | Office-365);
000pyI0BaHUSI: - Cucrema
HOYTOYK/KOMITBIOTED, yIpaBiICHUS y4eOHbI
MIPOEKTOP, MPOCKIIUOHHBINA | M KOHTCHTOM M
JKpaH/mockKa. VYcerpoiictBa, | oOyuennem LCMS
MOIKJIFOYEHHBIE K CETH Moodle
Wurepner, JOCTYII B | CBOOOAHO
AJIEKTPOHHYIO pacrpocTpaHsiemMoe
UH(POPMAIMOHHO- [0 ¢ OTKpHITHIM
obpazoBatensHyto cpeny HTU | komom: GNU
(pumman) VYp®V, xommrekt | GENERAL PUBLIC
JINLIEH3UOHHOT'O LICENSE;
MIPOrpaMMHOTO OOecTeueHus -JloroBop Ha
npeoCcTaBlIeHUE
HOCTOSIHHOTO
JIOCTyTIA K CETH
HNurtepHer
CamocrosrensHas | [Tomemenus Meo0enb ayJUTOpHas c | -Ilmatdpopma
paboTa CTYAECHTOB | JUIs KOJIMYECTBOM paboumx Mect B | Microsoft Teams (B
CaMOCTOSITENILHO | COOTBETCTBHM C KOJUYECTBOM | coctaBe Microsoft
i paboThI cTyaenToB, pabouee mecto | Office-365);
oOyyaromuxcs | mpernojaBarens, nocka | - Cucrema
ayJIUTOpHAasl. yIpaBiIeHUs y4eOHbI
KomnbrotepHas TEXHUKA: | M KOHTEHTOM U
KOMILIEKT npoekiroHHoro | ooyyennem LCMS
00opynoBaHUS: Moodle
HOYTOYK/KOMIIBIOTED, CBob6osiHO
MIPOEKTOP, MPOEKIIMOHHBIN | paclpOCTpaHIeMOe
9KpaH/oCKa. VYerpoiictBa, | [I0 ¢ OTKpBITBIM
HOJKIIOUYEHHBIE K CETH KOJOM: GNU
Wnrepner, JOCTYTI B | GENERAL PUBLIC
AJIEKTPOHHYIO LICENSE;
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nH(pOPMAIMOHHO- -JloroBop Ha
obpasoBarenbhuyto cpenxy HTU | mpenocraBnenue
(punmman) VYp®Y, KOMIUIEKT | TOCTOSTHHOTO
JUIICH3HOHHOTO JOCTYTIA K CETH
IPOrPaMMHOTO 00ecreueHUs! WuTepHer
Texymmit VYyeOnas Meb6enb ayIuTOpHAas ¢ | -ITnarpopma
KOHTPOJIb 1 ayJIMTOpHs ISl | KoJMuecTBoM paboumx mect B | Microsoft Teams (B
MPOMEKYTOUHAST | TEKYIIETO COOTBETCTBUHM C KOJIMYECTBOM | coctaBe Microsoft
aTTecTanus KOHTPOJIS U cTyaeHToB, pabouee mecto | Office-365);
MIPOMEKYTOYHO | TPEToaBaTes, nocka | - Cucrema
i aTTecTanuu ayJIUTOpHAs. yIIpaBJICHUS YIeOHBI
KommnbroTepHas TEXHUKA: | M KOHTCHTOM H
KOMILJIEKT NpOEeKIMOHHOTO | o0yyerneM LCMS
00opyaI0BaHUs: Moodle
HOYTOYK/KOMITBIOTED, CBobosHO
MIPOEKTOP, MPOEKIIMOHHBIN | pacIpOCTPaHIEMOE
JKpaH/mocKa. Ycrpoiicta, | [IO ¢ OTKPBITBIM
NOAKIIIOUEHHEIE K CETU KOJOM: GNU
Wurepner, JOCTYII B | GENERAL PUBLIC
ANEKTPOHHYIO LICENSE;
UH(POPMAIIMOHHO- -JloroBop Ha
oOpazoBarensuyto cpeny HTU | mpenocraBnenue
(pumman) VYp®Y, KOMIUIEKT | TOCTOSTHHOTO
JUIICH3HOHHOTO JIOCTYTIA K CETH
MPOrPaMMHOTO 00ecreueHUs WuTepHer
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