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Pasznen 1. OBIIASL XAPAKTEPUCTUKA MOAYJISL «METAJUIYPTHYECKHE
TEXHOJIOT ©»

1.1. AHHOTAIUSA COEPKAHUS MOTYJIsS

Monyne «MeTtannypruyeckue TEXHOJIOTHH) BXOIUT B CHCTEMY MOZYIel, o6pa3oBaTenbHOM
nporpaMMbl Metaunyprus, ypoBeHb ITOArOTOBKH — OakanaBpuar. [Ipencrasisger coboii norudecku
3aBEPIICHHYI0 II0 COACPIKAHHMIO, METOINMYECKOMY OOECIeYeHHIO CaMOCTOSATENBHYIO Yy4YeOHYIo
€IMHUILY, OPHUEHTHPOBaHHYIO Ha (OPMHpPOBAHHE IIEJIOCTHOM TIpPYNIBI B3aHMOCBI3aHHBIX
KOMIIETCHIMH, OTHOCAIUXCSA K KOHKPETHOMY pe3yJIbTaTy 00y4eHHs.

Monyne M.1.15. «Meramnyprudeckde TEXHONOTHH» BKIOYeH B oOmyro wacts b.1.B
y4eOHbIi miad. CocTOMT M3 IATH JUCUMIIMH: «JIuteiiHoe mpomsBoacTBo» (1.15.1), «O6paborka
MetaiuioB maeneHuem» (1.15.2.), «Temnodusuka u MeTaurypradeckas TerorexHuka» (1.15.3.),
«Tepmuyeckas obpaboTka MeTayuioB 1 ciaBoBy» (1.15.4.), «OCHOBBI HAyYHO-HCCIIEIOBATENBCKOM
paboTel B oOmacTH mnpou3BoacTBa MeTawioB» (1.15.5). Moayne HanpaBleH Ha IIOATOTOBKY
CTYIEHTOB JJIs1 pabOTHl ¢ COBPEMEHHBIMH METAUTYPrHYECKUMH TEXHOJOTHAMM, HX Ha3HAYEHHEM U
3HAYHUMOCTBIO B IPOH3BOACTBEHHOM IIpoLiecce.

B y4eGHOM mpolecce MHUPOKO HUCMONB3YIOTCS COBpeMEHHEBIE 00pa3oBaTe/IbHbIe TEXHOIOTHH,
nabopaTtopHoe 000opynoBaHKe U NPHOOPHI, aKTUBHBIE X HHTEPAKTHBHEIE (POPMBI 00yUCHHUS.

1.2. CrpykTypa u 00beM MOy

O0beM JHCLHMILTHH ®opma HTOroBoii
Ne I e - MOIYJIA H BCEro MPOMEKYTOUYHOMH aTTecTalHH
o SpcHcHL ARCORILTHN MOJY:T MOJY.ISl B 3a4€THBIX | m0 AMCHHIIHHAM MOXYJIS U B
€AHHHLAX H Yyacax HeJIOM MO MOAYJIH
1 JluTeiiHOE MPOU3BOACTBO 2/72 3a4er
5 O6paboTka MeTAIIIOB 3/108 3a4eT
' JIaBIICHUEM
Tennogusuka u 5/180 9K3aMeH, 3a4eT
3. MeTaJUTy pragecKas
TEIUIOTEXHHUKA
4 Tepmuueckas 06paboTka 3/108 3a4eT
) METAIIOB U CILIIaBOB
OCHOBEBI Hay4HO- 3/108 3a4er
5 HCCIIEZIOBATENIBCKOM paboTEI B
006J1acTH IIPOU3BOJICTBA
METaJJIOB
16/576 He MpeIyCMOTPEeHO
HUTOI'O o moxymro: PeAyeMTIp

1.3. ITocsienoBaTeIbHOCTH OCBOEHHSI MOAY/Isl B 00pazoBaTe/bHOM NporpaMme

IIpepexkBH3ATHI MOIY IS MaTepHaJIOBEICHHE B METAJUTYPriH, OCHOBbI HH3KEHEePHBIX
3HaHHH

ITocTpeKBH3UTHI H KOPPEKBH3HThI MPHUKIAHBIE ACTIeKTHl HH3HKO-MaTeMaTHYeCKHX 3HaHHH

MOAYJIA




1.4. PacnpeneneHne KoMneTeHIMI 110 JTHCIHILTHHAM MOJIY/JIsl, IVIAHUPYeMble Pe3y/JIbTAThI
0o0y4JeHHs (HHIHKATOPBI) IO MOIY.TI0

Uzyuenue

JUCITHILITHH

MOy

IpegycMarpuBaeT  (OpMHpOBaHHE

KOMIIETEHIIHH

IIOCPENCTBOM IIOCIIEIOBATEIBHOTO OCBOEHHS DPE3yNbTaroB OOy4YEeHHS Ha ONpENENeHHOM YpPOBHE
CJIOKHOCTH COIEpKaHMS.

Peaynerarsl 00ydeHHs 0 AUCIHUILIMHE — 9TO KOHKPETHBIC 3HAHHUSA, YMEHHs, ONBIT H IPYTHe
pe3ynbTaThl (ComepiKarenbHble KOMIOHEHTHl KOMIIETEHIIMM), KOTOPHIX IIIaHHPYETCA NOCTHYh Ha
jTane M3ydeHHs UCIUIUIMHBI MOZYIS M KOTOpble MOIDKHBEI OyayT IIpOIEMOHCTPHPOBAHEI
00y4JaloIMMHCA ¥ OIEHEHBl [perojaBaTelleM MO0 MHIMKAaTopaM/M3MEpSEMBIM KPHTEPHSIM,
BKJIIOYEHHBIM B (DOPMYJIHPOBKY PE3yJIbTATOB 00yUEeHH .

WuaukaTop — 3TO NpH3HaK / curHan/ Mapkep, KOTOpBIH ITOKa3bIBaeT, Ha KaKOM YpPOBHE
o0y9aromuiics JOIKEH OCBOHTE Pe3ylbTaThl O0yYeHHs M MX IPENbABICHAE TO/DKHO MOATBEPAUTH
(bakT 0CBOeHUS IPEIMETHOTO COAEPIKAHUSA TAHHON MUCIMILIHHEL.

WHIMKATOPBI YUUTHIBAIOTCS IIPU BBHIOOPE M COCTABIICHHMH 3aJaHHil KOHTPOJIbHO-OLEHOYHBIX
MEPOTIPUATHI (OLEHOYHBIX CPEJICTB) TEKYLIEH U MPOMEXKYTOYHOH aTTECTAIHH.

BBIIUIaBKE Yyr'yHa B JOMEHHBIX
neyax

Ilepeyens
Kox n nanmenoBanue ILnanupyemble pe3yabTAThI 00y4eHHs
DHCHANIHH
KOMIeTeHIHH (MHAHKATOPLI)
Monyast
1 2 3
Jluteiinoe 3HaThb:
MPOM3BOJICTRO PO2 ocHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX H
GU3MKO-XHMHYECKMX  TPOLIECCOB,  IPOLIECCOB
maccorepeHoca NIPUMEHUTENBHO K
TEXHOJIOTHYECKHM  TIpolieccaM, arperatam |
obopynoBanuto  rnepepabotku  (oboraieHus)
[1K-8. CnocofeH ompenensTh | MUHEPAIbHOrO  Chipbs,  NPOHM3BOACTBA  H
OpraHH3alMOHHbIE U | 06paboTKH YEPHBIX METAILIOB.
TEXHUYECKHE MEDEI no | Ymern:

PO4 npuMeHATs TEOPETHYECKHE 3HAHHA O
JIHTEHAHOM [IPOU3BOJCTBE [IS PEILCHHSA
MPaKTHYECKHX 3a/1ay.

Bnaners:

PO3 onbITOM pacyeTOB TEMJIOBBIX 3(P()EKTOB H
OLIEHKM BO3MOKHOCTH IIPOTEKAaHHA XHMHYECKHX

peakuuii Ha OCHOBE CNpPAaBOYHBIX JAHHBIX
TEPMOAMHAMHYECKHX BEJIHYHH.
3HaTh:
PO2 oOCHOBHbIE 3aKOHOMEPHOCTH  (U3MKO-
XHMHYECKHX NPOLIECCOB, TIPOLIECCOB
MaccomnepeHoca NPUMEHUTENBHO K
TEXHOJIOTMYECKUM  [IpolleccaM, arperataM H
o6opylOBaHMIO IIPOM3BOACTBA M 00paboTku
IK-12. Cnocobex K | UepHBIX H LIBETHBIX METAJLIOB.
opranuzaiu npouecca OMJI | Ymers:

LIBETHBIX METAJIJIOB H CIUIaBOB

PO3 npuMeHATh TEOpPETHYECKHE 3HAHHUA O
NPOM3BOACTBE /1 PELUEHHS MMPAKTHYECKHX
3aj1a4.

Baapern:

PO2 wmeromamu
MpPOLIECCOB M HX
MOJTy4aeMBIX U3IEJIHH.

aHajii3a  TEXHOJIOTHYECKHX
BJIMIHHA Ha  Ka4ieCTBO

[K-14 Cnocoben K | 3HaTh:
COBEPILEHCTBOBAHHIO PO2 ocHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHMX H
NPOM3BOJICTBEHHBIX (M3MKO-XUMHYECKHX  TpPOLIECCOB,  MPOLIECCOB




NpOLECCOB B JIMTEHHOM

NPOHU3BOLCTEE

MaccorepeHoca NPUMEHHTENBEHO K
TEXHOJIOTMYECKUM  [IpoleccaM, arperataM H
00Opy#OBaHMIO MPOM3BOACTBA M  0OpaboTKM
YepHBIX M [IBETHBIX METAJLIOB.

YmeTn:

PO3 npumeHATE TEOPETHYECKHE 3HAHHSA O
JIMTEHHOM TIPOH3BOJCTBE ISl PELIEHUS
MPOU3BO/ICTBEHHBIX 3a/1ay.

Baaners:

PO2 cmocobHOCTE B paMKax  HayyHO-
MCCJIEIOBATE/IbCKOH [IeATEeIbHOCTH TUIaHMPOBaTh
¥ TpPOBOAMTH OSKCIIEPHUMEHTHl 10 3a/laHHBIM

MeToaukaM ¢ oOpaboTko M aHaJH30M
pe3y/eTaToB, MCMONB3ys 0a30Bele  METO/BI
HCCIIe[OBATENbCKOM paboThl
Ob6pabotka 3HaTh:
METALIOB PO3 06 addexTrBHOCTH HenonbzoBanus OMJI no
JIABITCHHEM CPAaBHEHHIO C JpyrHMU criocobaMK  MOTy4EeHHs
eTaseif U3 CTalu.
ITK-10. Cnioco6eH onpenensrs .
OpraHH3aLlMOHHBIE " e
P PO4 o6ocHoBbiBaTh BEIOOP Buaa OM]I nocne
TEXHHUYECKHE  MEphl i
BBITJIABKH CTaTH B KOHBEPTEPE
BBIIIABKH CTalH B KOHBEpTEPE
Bnaners:
PO3 metomukoii BeIOOpa MeTalnoB ¢ 3aJaHHBIMH
CBOMCTBAMH [UIS 3JIEMEHTOB KOHCTPYKLMH H
000opyIOoBaHHA
3Hars:
PO4 06 sddexTuBHOCTH Henonb3oBanua OMJI o
CPaBHEHHIO C TMMH crioco0amMy IONyYeHHs
IK-11. CnocobeH k| P = APy Y
OCYLIECTBIICHUIO T
Teinonomqecmx HHcths
5 PO7 o6ocHoBeiBaTh BeIOOp BUa OM/]]
MepOnpHATHH obpabotku e s
METaJIJIOB JaBlIEHHEM ; "
PO6  meronukod  pa3paboTKM  peXHMOB
TepMuyeckoil  0OpaboTku I M3fENMA  C
3aJIaHHBIMH CBOHCTBAaMH
3HaTh:
PO3 06 adbdekTrBHOCTH Mcronb3oBanus OMJIL.
IK-14 Crniocobex K L A
Ymern:
COBEpLIEHCTBOBAHHIO
PO4 o6ocHOBBIBATEL BEIOOP TEXHOJIOTHH B
NPOM3BOJCTBEHHBIX P
i JIUTEAHOM MPOU3BOJICTBE
NpOLECCOB B JIMTEHHOM
Baagern:
NPOU3BOJCTBE i
PO3 ocHOBaMH M TMOHATHAMH O IIACTHYECKOH
nedopMariu.
Temmopusuka 3unars:
MeTaJLTypruyeckas PO2 ocHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX H
TG TR (M3MKO-XMMHYECKMX  TIPOLIECCOB,  IPOLIECCOB
MaccornepeHoca NPUMEHHUTENBHO K
[TK-8. CrniocobeH omnpeneniTs | TEXHOJIONMYECKHM IpolLeccaM, arperataM M
OpraHU3aLMOHHBIE u | obopynosanuio  mepepaGotku  (oOoraieHnus)
TeXHUYECKHE MepBI Mo | MHHEPAJIBHOTO  CBHIPbSl,  TNPOM3BOACTBA  H
BBITUIABKE YyTyHa B JIOMEHHBIX | 06pabOTKH YepHBIX METAILIOB.
neyax VMmeTh:

PO5 pewaTh 3a1a4u 10 TEILIONPOBOAHOCTH,
TEMIO0TAaYe U TEIUTonepeaaye npx
TPOM3BOJICTBE YyryHa.

Baapern:




PO3 onbiTOM pacyeToB TeIUIOBHIX 3(GEKTOB H
OLIEHKH BO3MOJXHOCTH TNPOTECKaAHHA XHMHYECKHX

TIK-9. CnocobeH omnpenensTsb
OpraHH3alMOHHO-
TeXHUYECKHE
BBITIOJTHEHHIO
NpOU3BOACTBEHHEIX 3alaHUi B
OTHENEHHAX CreKaHus
arioMepalioHHOM MIHXTHI

MEpBI no

peakuMii Ha OCHOBE CIIPaBOYHBIX JI@HHBIX
TEPMOJMHAMMYECKHX BETHUHH.
3HaTh:

PO2 OCHOBHblE HANpaBIEHHs H IIYTH Pa3sBHUTHA
METAJUTYpruueCKHX TEXHOIOTHH.

Ymern:

PO2 perats 3aa4u 10 TEILIONPOBOAHOCTH,
TEIIO0Ta4e U TeTUIonepeaaye npu
MPOM3BOACTBE arjoMepara.

Bnagern:

PO2 OnBITOM pacyeToB TEILIOBEIX 3(Q(EKTOB MpH
IPOM3BOJICTBE arJioMepaTa.

ITK-10. Criocoben onpenensthb
OpraHH3alMOHHbIE H
TEXHHYECKHEe  Mepbl Ui
BBITIABKH CTAIH B KOHBEpTEPE

3naTh:

PO5 nmpuMeHeHHS CHCTEMHOrO aHanuza it
pelueHus 33124 HHKEHEPHOH NMPaKTHKH.

Y™mern:

PO 3 perate 3aa4H 10 TEIUVIONPOBOHOCTH,
TEMJIOOT/AaYe U Telionepenaye npu
MIPOM3BOJICTBE CTAJIH.

Baagersn:

PO4 onbITOM pacyeToB TEIUIOBEIX 3(GEKTOB NPH
NPOU3BOJCTBE CTaJIH.

IK-11. Cnocoben K
OCYILECTBIECHHIO
TEXHOJOTHYECKHX
MEpOTIpUATHH obpaborku

METAJUIOB JIaBJIEHUEM

3HaTh:

PO3  OCHOBHble  MNpHHUMIIBI H  CHOcOOBI
OCYILIECTBIIEHHs] pecypcocOeperaroIyX TEXHOIOTHH
U co3manus 0Oe€30TXOAHOrO MpOM3BOACTBA B
METAUTYprHd TpH  TPOM3BOACTBE  MPOKATHOH
TIPOAYKLIMH.

Ymern:

PO6 petaTh 3a1a4H MO TEIUIONPOBOAHOCTH,
TEMIOOTAAYE U TeMonepeaaye npu
POM3BOJICTBE CTAIBHOTO MPOKATA.

Baapers:

POS5 onbITOM pacueToB TETUIOBLIX 3()(EKTOB mpu
NPOM3BOACTBE [IPOKATa.

IK-12. CnocobeH K
opraiuzauuu mnpouecca OM/I
LIBETHBIX METAJUIOB U CIUIaBOB

3HaThb:

PO2 OCHOBHBIE 3aKOHOMEPHOCTH  (hH3HKO-
XUMHYECKHX TPOLIECCOB, NpOLIECCOB
MaccomnepeHoca NPUMEHHUTENBHO K
TEeXHONOTHYECKHM TpolieccaM, arperaraMm H

06OpyIOBAaHHIO MPOM3BOACTBA M  00palboTKH
YepHBIX H LIBETHBIX METAJLIOB.

Ymertn:

PO2 pemaTe 3a1a4H 10 TEIUIONPOBOAHOCTH,
TEMIOO0TAa4e U TeIuIonepeiaye npu
MPOU3BOJICTBE MPOKATA U3 LIBETHBIX METAILIOB.

Baapers:
PO2 MeromamMu aHajgu3a  TEXHOJIOTMYECKHX
l'IpOLIECCOB H Hx BIIHUAHHUA Ha KayecTBO

NOJTy4aeMbIX H3JIEJTHMA.

IK-13 Cnocoben K
OCYLIECTBIIEHHIO
TEXHOJIOTHYECKHX
MEpOTPUATHH JIMTEHHOTO

IIPOH3BOJICTBA H opraHusanyu

3uarn:

PO3  OCHOBHBIE  MNpPHHIMNBI M CTOCOOBI
OCYIIECTRIIEHHs. PecypcocOeperaroIpx TeXHOMOTHH
W co3faHMs ©O€30TXOIHOrO TPOHM3BOACTBA B
JIUTEHHOM NIPOH3BOICTRE.




COIIacOBaHHOH paboTel  ero

Ymern:

noapazeNeHHi. PO7 pemats 3a7a4u MO TEILIONPOBOAHOCTH,
TEMIO0TAAYEe U TeIUIoNepeiade npH
TIPOM3BO/ICTBE JTUTEHHOM NPOIYKLHH.
Bnapern:
POS5 omelTOM pacueToB TeruioBbIX 3)HEKTOB MpH
MPOH3BOJICTBE OTIHBOK.
3HaThb:
PO2 ocHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX H
GU3HKO-XMMHYECKHX  TPOLIECCOB,  IPOLIECCOB
MaccornepeHoca NIPUMEHHTENBHO K
TEeXHOJIOTHYECKHM  MpoleccaM, arperataM H
obopyaoBaHHIO MPOM3BOACTBA M 00paboTku
YepHBIX W LIBETHBIX METAJLIOB.
IK-14 Criocoben K Yz\fe'rb' =
COBEpIIeHCTBOBAHUIO ;
PO2 pemate 3a1auM Mo TETJIOMPOBOAHOCTH,
TIPOH3BOACTBEHHBIX %
g TEIUIOOTAaUE U TEeIIonepeaaye npH JIMTEHHOM
MpOLECCOB B JIMTEHHOM
TIPOU3BO/ICTRE.
NpPOU3BOJICTEE
Baapners:

PO2  cmoco0HOCTP B paMKax  Hay4Ho-
HCCIIe/IOBATENILCKON JeATe/IbHOCTH IUIaHWPOBATh
M T[pPOBOJMTE OKCIEPHUMEHTHI 10 3aJaHHBIM

MeToaukamM ¢ 0o0paboTkoif M aHAJIHM30M
pe3y/IbTaTOB, HCNONB3ys  0a30oBble  METO[bI
HcCIenoBaTeIbCKOM paboThl.
Tepmuueckas 3HaTh:
o6pabotka PO4 ocHOBHBIE 3aKOHOMEPHOCTH H3MEHEHHs
TR CTPYKTYpbl M CBOHCTB META/IOB M CIUIABOB NpH
pasMYHBIX OTEPaLHAX TEPMHIECKOH 00paboTKH.
CIIaBOB

TIK-10. CrniocoGeH onpenensaThb
OpraHH3allMOHHBIE H
TEXHHYECKHE  Mepbl 1
BBITJIABKH CTaJld B KOHBEpTEpE

Ymetn:

POS5 pa3zpaGaTbiBaTh peXKHMbl TEPMHYECKOH
06paboTKH B 3aBUCUMOCTH OT TpebyeMbIX
CBOHCTB.

Baapers:

PO3 meroauKkoii Beibopa METANIOB C 3a0aHHbIMU
CBOMCTBAMM IS 3JIEMEHTOB KOHCTPYKUMH H
o6opymoBaHHA.

[K-11. Cnocoben K
OCYLIECTBJIEHHIO
TEXHOJIOTHYECKHX
MEepOTpHATHI obpaboTku

METaJlJIOB JaBJICHHEM

3HaTh:

PO5 ocCHOBHBIE 3aKOHOMEPHOCTH H3MEHEHHA
CTPYKTYPBl M CBOWCTB METAIOB W CIUIABOB NpPH
pasMYHBIX ONEpaLMsAX TepMHYecKoi 00paboTku
U CBA3b €€ C APYTHMH BHIaMH 06paboTku.
Ymern:

POS5 BBIOHpaTh METAIHYECKHE MAaTEPHAIIBI U1
JeTajiel MallHH U MEXaHU3MOB; TIPOBOAUTH
CPaBHUTENBHYIO OLIEHKY METa/LTHYECKHX
MaTepHaJIOB 10 MX IKCILTYaTaMOHHBIM K
TEXHOJIOTMYeCKUM CBOWCTBAM H
METAJUTypriu4ecKoMy KayecTBY.

Baagers:
PO6  meromukoii  pa3paboTku  peKMMOB
Tepmuyeckoif obpaboTkM A M3NENTMA €
3aJaHHBIMH CBOMCTBAMH.
IK-13 CnocobeH K | 3HaTh:
OCYILIECTBIIEHHIO PO4 ocHOBHBIE 33aKOHOMEPHOCTH HM3MEHEHHA
TeXHOIOTHYECKHUX CTPYKTYpPBI H CBOMCTB META/IOB M CILUIABOB IPH

MepOIpHATHIA JUTEHHOrO

pasMYHBIX ONEpalMAX TepMHueckoi o6paboTku




MPOU3BOACTBA M OpTaHMU3aLHH
COITIaCOBaHHOH paboThl ero
noapazeeHuH.

U CBSI3b €€ C JIUTEHHBIM POM3BOCTBOM.
VYmerth:

PO6 nmonp3oBaThCs AMarpaMMaMH COCTOSHHS,
JuarpaMMaMHM peKpHCTaJUTM3aL|M, JUarpaMMaMu
H30TEPMHYECKHX H TEPMOKMHETHUECKHX
HPEBpaH.[eHP[ﬁ, a TakKe CIIpaBOYHBIMH JaHHBIMH
U1 OTIpeieNieH sl XapaKkTepa (a3oBbIX U
CTPYKTYPHBIX [IpeBpalleHHI 1 U3MEHEHHS
CBOMCTB MpH TepMHU4eckoi o6paboTke;
KCIIONB30BATh AHHBIE CTPYKTYPHBIX
HCCIIeIoOBaHM#t A1 BeIOOpa U 0TpaboTKH
TEXHOJIOTHH TePMHYeCcKOii 06paboTKH.

Baapers:
PO3 OCHOBHBIMH METOJaMH, cmocobamMH H
CpeacTBaMH obpaboTku JAaHHBIX npu
IIPOH3BOACTBE OTJIMBOK.
OCHOBBI  Hay4HO- 3HaThb:
HCCIIEIOBATEBCKO PO3 METOIBI b depeHIHaTBEHOTO "
i paBoThl u UHTErpaJIbHOTO HCHHCIIEHHH, TEOPHIO
o ¢ depeHIHANBHBIX YPAaBHEHHH U1 MOCTPOEHHUS

TIPOM3BOACTBA M
€TaJLIoB

ITK-8. CriocobeH omnpeneniarb
OpraHu3alMOHHBIE u
TEXHHYECKHE MEPHBI mo
BBIMJIaBKE YyT'yHA B JIOMEHHBIX
neyax

W aHanM3a MaTeMaTHYeCKHX MOJENeH sABJIEeHUH U
TEXHOJIOTHUYECKHX MPOLECCOB.

YMeTh:

PO6 npuMeHsTs METO/IBI aHaNK3a U 06paboTKH
3KCIIEPUMEHTATBHBIX JAHHBIX, CHCTEMATH3ALHH
Hay4HO-TeXHH4EeCKOH MHOpMaLMH.

Bnaners:

PO4 BnageTh HaBBIKOM 0000IIEHHS H
TpelOCTABJIEHHS Pe3yJIbTaTOB COLHOIOTHYECKOro
HCCIIEIOBAHMA B HAYYHOM OTUETE.

[K-11. Crnocoben K
OCYILECTBIEHHIO
TEXHOJIOTHYECKHX
MepOTIPHATHH obpaborku

METAJIJIOB JaBJICHHEM

3HaTh:

PO6 npuHUMIIEI TIOCTPOEHHA MATEMaTHYECKHX
MoZenel 1Mo IKCIePHMEHTAILHBIM JaHHBIM H B
pamMKax aHaJIMTHYECKOro MOAX0/a.

Ymern:

PO8 nporHo3upoBaTh Ha OCHOBE
HH(OPMALIMOHHOTO TTOHCKA
KOHKYPEHTOCIIOCOOHOCTE MaTepHasia H
TEXHOJIOTHH.

Baagern:

PO7 BnafeTh HaBBIKAMH CAMOCTOSATENLHOM
paGoTHI C HCTOYHUKAMH H JIMTEPATYPOH AN
niorcka HH(opMalHH, €€ MPUMEHEHHS B
MPaKTHYECKHUX CHTyaLUaX.

[K-13 Cnocoben K
OCYIIECTBIEHHUIO
TEXHOJIOTMUECKHX
MEpOTIPUATHH nuTeHHOrO

NpOM3BOJCTEA M OpraHU3allkH
cornacoBaHHOM paboTel  €ro
noapasfaeneHuH.

3uarhb:

PO5 TIPHHLMITHAIbHBIE 0coOEHHOCTH
COBPEMEHHOTO Hay4HOTO SKCIIEPHMEHTA.
YmeTh:

PO8 npuMeHATb METOBI CHCTEMATH3ALIUH
Hay4HO-TEXHHYECKOH MH(pOpMaLMH, FTOTOBHTh
HayuyHble MaTepHasbl K MyOIHKalHH.
Bnaners:

PO3 0CHOBHBIMH METO/IaMH, CiocobaMu H
cpencTBaMu 0OpaboTKM JaHHBIX NPH
NPOM3BOJCTBE OTJIMBOK.

1.5. @®opma oby4ueHHs
Peanuzarust MOLY/IS IpeLyCMOTpeHa s 00yJaroIuXCcs 0 OYHON ¥ 04HO-3209THOH dbopmaM.




PA3ZJIEJI 2. TIPOTPAMMBI MO YIS «METAJLTYPTHYECKHUE TEXHOJIOT AH»

2.1. PABOYAS TIPOTPAMMA JUCIUILINHBI «JIATEMHOE ITPOU3BOJCTBO»

2.1.1. COAEP)KAHUE U OCOBEHHOCTH PEAJIM3AILIUM JUCIIAILINHBI

2.1.1.1. TexHoaorun 00y4eHHsl, HCIOJIb3Y€eMble NPH H3YYeHHH AHCIHILTHHBI MOIYJIst
Ilpu M3yYeHNH NMCUMIUIMHEI TIPHMEHSETCS TPaiULMOHHAS (PENpOLYKTHBHASL) TEXHOJOTHS

o0y4eHHs.

2.1.1.2. Tlnanupyemble pe3yabTaThl 00yueHHs (MHAHKATOPHI) IO JHCIHILTHHE

Koa u HaumeHoBanne
KOMIIETEHIHH

Ilnanupyembie pe3y/ibTarbl 00y4eHHs (HHAHKATOPbI)

[IK-8. CnocobeH onpenensars
OpraHu3allHOHHbIE H
TEXHUYECKHE MepBI no
BBIIUTABKE YYT'yHa B JOMEHHBIX
nevax

3HaTh:

PO2 ocHOBHbIE 3aKOHOMEPHOCTH XHMHYECKHX M (DM3MKO-XHMHYECKHX
NPOLIECCOB,  TMPOLECCOB  MACCOMEPeHOCa  MPHUMEHHMTENBHO K
TEXHOJIOTMYECKHM  TIpoOlleccaM, arperataM W 000pYIOBaHHMIO
nepepaboTkH (oboralieHns) MHHEPAIBHOTO ChIpbs, MPOM3BOACTBA H
06paboTKH YEPHBIX METAIIJIOB.

Ymern:

PO4 npumenaTs TeopeTHUECKHE 3HAHUSA O IUTEHHOM MPOU3BO/CTBE
JUlsl peLIeHHs MPaKTHYECKHUX 3a/1ay.

Baanern:

PO3 onkiToM pacueToB TerioBbIX 3Q()EKTOB H OLIEHKH BO3MOMKHOCTH
NPOTEKAHHA XMMHYECKHX peaKLHi Ha OCHOBE CIIPABOYHBIX JaHHBIX
TEPMOAMHAMHYECKUX BEJIUYMH.

IK-12. Cnocoben K
opraHmsaiu  mpouecca OMJI
LBETHBIX METAJIIOB H CILU1aBOB

3Harb:

PO2 ocHOBHBIE 3aKOHOMEPHOCTH (HU3UKO-XMMHYECKHMX IPOLIECCOB,
NPOLIECCOB  MACCOMEepeHoca TMPHMEHHTENIBHO K TEeXHOJOrHYECKHM
npoueccaM, arperataM H o0OpyIOBaHHIO NMPOM3BOACTBA M 00paboTKH
YEpPHBIX M LIBETHBIX METAJLIOB.

Ymetn:

PO3 npumeHATH TeOpeTHYECKHE 3HAHHS O IPOU3BO/CTBE ISl PELLIEHHS
MpaKTHYECKUX 3a/aY.

Baaners:

PO2 meronamu aHanW3a TEXHOJOTHYECKUX MPOLIECCOB M MX BIIMSHHA
Ha Ka4yecTBO MOTy4YaeMBbIX H3/IENH.

ITK-14 Cnocoben K
COBEpLIEHCTBOBAHHIO
MIPOM3BOACTBEHHBIX MPOLIECCOB
B JINTEAHOM MPOH3BOJCTBE

3narth:

PO2 ocHOBHBEIE 3aKOHOMEPHOCTH XHMHYECKHX H (DH3MKO-XMMHUYECKHX
NPOLECCOB,  IPOLIECCOB  MAacCONMepeHoca  MPHMEHHTENBHO K
TEXHOJIOTHYECKMM  TIpoLieccaM, arperataM M 00OpYHOBaHHIO
NPOM3BOJCTBA U 06pabOTKM YEPHBIX H LIBETHBIX METAJLIOB.

YMmern:

PO3 npumeHATEs TeOpETHYECKHE 3HAHUA O JINTEHHOM IPOU3BOICTBE
IU1Sl peLlieHHs TIPOM3BOJICTBEHHBIX 3a/1a4.

Baapers:

PO2  cnoco6HocTe B paMKax  Hay4HO-HCCIIEJOBATENbCKOH
NEATENBHOCTH IUIAHHPOBaTh M MPOBOAMTH 3KCIEPUMEHTHI IO
3aJlaHHbIM MeTofiMKaM ¢ o00paboTkoi M aHanM30M pe3yJIBTATOB,
MCIIOJIB3Ys 6a30BBIe METOBI HCCIIENOBATENILCKON paboThlI.

2.1.1.3. Copep:kaHue THCHHILIHHBI

Kox
Paznpen, TemMa
pasjaeaa, Copep:xanne
AHCIHIIIHHBI
TEMbI
P1 Hcropus pasutus nuteiiHoro | Hcropus, cocTosHue M mnepcnekTHBbl passutus JIII B
MIPOU3BOJCTBA Poccuu. CryskebHble cBOHCTBa OTNHBOK. [IpHHUMNHANBHAS




CXeMa H3roToBJIEHHA OTJIUBOK.

P2

DoOpMOBOUHBIE MATEPHAEI,
M3roTOBNIEHHE (OPM

@opMOBOUHbIE MaTepHansl U cMecH. MoJenbpHO-0noYHas
ocHacTka. CBOHCTBO KOMIIOHEHTOB (DOPMOBOYHBIX M
CTepKHEBBIX cMeced. Kiaccudukaums  cBA3YIONIMX.
IIpuroroBneHre (POPMOBOYHBIX M CTEP)KHEBBIX CMECEH.
CoctaBel  (QOPMOBOYHBIX W  CTEP)KHEBBIX  CMecCeid.
Wsrorosnenue ¢opM. Pyunas d¢opmoska. MamuHHas
tdopMoBKa.

P3

JIuTeHHBIE CII/IaBEI

3anuBka QopMm. OCHOBHbIE 3IE€MEHTBI JINTHHKOBOM
cucTeMbl. TUMbI IUTHUKOBBIX CHCTeM. JIUTEiHBIE CIUIaBEI.

P4

OcHoBHbIe 1e(eKThl OTTHBOK

P5

CrielinanbHbIE BHEBI JIUThA

CneumaneHelii BHABI JINThA. JIHTBE MO BBIMJIABISEMBIM.
MomenaMm. Jlutee B KOkWIb. JIuThe IIOO JaBIIEHHEM.
LlentpobesxHoe nutThe. M3roToBlieHHEe JNUTHIX MPOKATHBIX
BaIKOB. IIpOM3BOACTBO M3JI0XKHHIIL.

P6

AHbTepHaTHBHble TEXHOJIOI'HH.

Jlutke B 3aMopokeHHble  (opmbel.  CBoiicTBa
3aMOpPOJKEHHBIX TecyaHblXx (GopM M crepxkHeil. KauecTro
npolecca JIMTEA B 3aMOPOXKeHHbIe (OopMBl. Pa3HOBMOHOCTH
3aMOPOXKEHHBIX (OpM. DKOJIOr0-3KOHOMHYECKHE ACTIeKThI
mpouecca JIMThS C HCIOJNB30BAaHHEM 3aMOpPOXKEHHBIX
CTepsKHEeBbIX U (POPMOBOYHBIX MAaTEPHAIIOB.

P7

JKonoruyeckue npobaemsl
JIUTEHHOro MPOMU3BOACTBA

Okonoruyeckue mnpobnemsl JIII.  ITpobnemsl oxpaHbl
OKpy’Kalowleif cpenbl B MeTamyprud. IlepcriekTHBHBIE
meponpuatusa no OOC.,

P8

Hogrle pecypcocbeperatonye
TEXHOJIOTHH.

2.1.1.4. SI3pIk peaJaH3auHyu NPOrpaMMbl

[TporpaMma JUCIUIUIMHEL peali3yeTcs Ha rocyJapcTBEHHOM s3bike Poccuiickoit denepanuu.

2.1.2.YYEBHO-METOJUYECKOE ¥ WH®OPMAIIMOHHOE OBECIEYEHUE
MUCIUATLIAHEL

JJIeKTPOHHBIE pecypchl (M31aHHs)

1.

Banstep, A.J1. OCHOBBI JIMTEHHOTO IPOM3BOACTBA : y4eOHuK : [16+] / A.W. Bansrep,

A.A. Iporononos. — Mockga ; Bonorna : Madpa-Uuxenepus, 2019. — 333 c. : un., tabm., cxeMm.

— Pexxum nocryna: no noanucke. — URL:

https://biblioclub.ru/index.php?page=book&id=564328 (mara obpamenus: 08.02.2021). —
Bubnuorp.: c. 320. — ISBN 978-5-9729-0363-4.

2,

Kyznenos, B.I'. Texnonorus muths : yuebHoe nocobue / B.I'. Ky3nenos,

®.A. T'apudymmun, I'.C. JIpsxonoB ; MunucTepcTBO 00pasoBanus u Hayku Poccun, Kazanckuit
HalHOHAIBHBIM HCCIIeNOBaTENbLCKUI TeXHONOrHYecKui yHuBepcuTeT. — Kasans : Kasanckuit
Hay4HO-HCCIIE0BATENbCKHH TexHonoruyeckuit yausepcuret (KHUTY), 2012. — 146 c. : mi.,
Tabi., cxem. — Pesxxum poctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=258609 (nara obpamenus: 08.02.2021). —
Bubnuorp. B xu. — ISBN 978-5-7882-1360- 6. — Tekcr : 271€KTpOHHBIH.

IleyaTHbIe H3MaHUA

1. I'pabies, Aprem Hukonaesuy. JIuTeifHEle I{BeTHEIE CIUIABEI M UX IUIaBKa : yueb. mocobue / A.
H. I'pa6anes, JI. E. Kucunenxo, . I1. Muxaiinos; @en. areHTcTBO IO 006pasosanuio, Mock. roc.
HHIYCTp. YH-T. - Mocksa : MITI1V, 2011. - 54 c.

10




IIpodeccuonanbHbIe 6a3bl JaHHDIX, HH(OPMALHOHHO-CIPABOYHbIE H IIOMCKOBEIE CHCTEMBbI
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. \nuk-140-017\3apanus\Kadenpa MT

Marepnansi aus aung ¢ OB3
Bech xontent OBC npezcrasnen B Buje (aiinos cnenuansHoro gpopmara s BOCIPOH3BEICHHUS
CHHTE3aTOPOM pEYH, a TaK JK€ B TECTOBOM BHJIE, IPUIOIHOM AT IPOYTEHHS C MCIIOJIb30BaHHEM
9KpaHHOH JIyNbl ¥ HACTPOHUKOH KOHTPACTHOCTH.

2.1.3.MATEPHAJIbHO-TEXHHYECKOE OBECIHEYEHUE JTUCIUILIUHBI

CBegeHnss 00 OCHAINEHHOCTH JHMCHMILIMHBI CHENHAJTH3HPOBAHHBIM H J1a00PATOPHBEIM
obopy10BaHHEM M MPOrPAMMHBIM 00ecredYeHHeM

Ne Bupa zanaTwhii HaumeHoBaHHe OcHallleHHOCTh CrieLHaIbHBIX [Tepeuenn
m\ CreLHaIbHBIX MOMELIeH!H 1 MOMeLeHHH s TIPOrpaMMHOTO
MOMELIEHHH 1 CaMOCTOATENbHOH paboThl obecreveHus.
MOMELIEHUH 118 PexkBH3HUTEI
CaMOCTOATENBHOM MOATBEPKAAIOIIETO
paboThI JIOKYMEHTa
1 | Jlexuuun YuebHas Mebens ayIMTOpHas ¢ | -Onepauuonnas
ayauToOpHA Ui KONMYECTBOM pabouHX MecT B | CHCTeMa Windows,
NpOBEACHHUS COOTBETCTBMH C KOJUYECTBOM | O(pHUCHEIH nakeT
JIEKLIHOHHBIX cTyaeHtoB, pabouee  mecto | Microsoft Office
3aHATHH npenoaparens, nocka | Jorosop Ne 43-
ayAWTOpHas. 12/1712-2019 ot
KommneiotepHas TexHuka: | 18.11.2019;
KOMILJIEKT npoekiponHoro | -Ilnardopma Microsoft
ofopynoBaHHUS: Teams (B cocTare
HOyTOyK/KOoMMbIOTep, mpoekTop, | Microsoft Office-365)
MPOEKLMOHHBIH 3KpaH/qocKa. Joroeop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cuctema
yIpaBlieHHs y4eOHBIM
KOHTEHTOM M
obyuenrem LCMS
Moodle
CeobogHo
pacrnpocTpaHsemoe
II0O ¢ OTKpBITHIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE
2 | JlabopatopHbie VYyebnas MebGens ayUTOpHAs ¢ | -OnepauuoHHas
paboTsl ayJIMTOpUA 111 | KOMHUYecTBOM pabodyux MecT B | cHCTeMa Windows,
NpOBe/IEHUA COOTBETCTBHM C KOJIHYECTBOM | OpUCHBIH NaKeT
nabopaTopHBIX | cTymeHToB,  pabouyee  mecto | Microsoft Office
pabot MpenoiaBaTens, nocka | Jloroop Ne 43-
ayqUTOpHas. 12/1712-2019 ot
KommneroTepHas TexHuka: | 18.11.2019;
KOMIUIEKT npoekimoHHoro | -Ilnardopma Microsoft
o0opynoBaHHUsA: Teams (B cocTape
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HOYTOYK/KOMMBIOTED,
MPOEKLIMOHHBIH
VYcrpoiicTea,
CETH

Hurepner, J0CTyT B
3NIEKTPOHHYIO HH(OpMaLIMOHHO-

IIPOEKTOop,
9KpaH/IocKa.
MNOAKIOYEHHBIE K

Microsoft Office-365)
JHoroeop Ne 43-
12/1712-2019 ot
18.11.2019;

- Cucrema
ynpaeneHus yueOHbIM

obpazoBarensHyio cpeny HTH | koHTeHTOM M
(punnan) VYpdVY, kommnekr | o6yyennem LCMS
JIMLEH3HOHHOro  mporpaMmHoro | Moodle
obecneveHns CsobozHo
pacrnpocTpaHieMoe
II0O ¢ OTKpBITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-JloroBop Ha
Npe0CTaBIeHHE
MOCTOSIHHOTO IOCTYTIa
k cetd MiHTepHer ot
30.12.2019 Ne 800037
CamocroarenbHas | [lomemenus s | MeGenb ayIUTOpHas c | Jdorosop Ne 43-
paboTa CTyIeHTOB | CaMOCTOATENBHOH | KonuuecTBoM pabounx wmect B | 12/1712-2019 or
paboTsl COOTBETCTBHH ¢ KkomuuecTBoM | 18.11.2019;
obyuaromuxcs crynentoB, paboyee  Mecto | -ITnarpopma Microsoft
npernojaBaTens, nocka | Teams (B cocTase
ayMTOpHas. Microsoft Office-365)
KomnelorepHas TexHHka: | Jlorosop Ne 43-
KOMIUJIEKT npoekionHoro | 12/1712-2019 ot
00opyIOBaHHUA: 18.11.2019;
HOYTOYK/KOMIBIOTEP, MpoekTop, | - Cucrema
MPOEKUMOHHBIH 9KpaH/[ocKa. | ynpaBlieHHs yueOHBIM
VerpoiicTBa, MOAKIIOYEHHBIE K | KOHTEHTOM H
CETH ob6yyenuem LCMS
HuTepHer, OCTYI B | Moodle
9NIeKTPOHHYI0 HH(popMauroHHo- | CBoboaHo
obpaszoBarensHyto cpeny HTH | pacnpoctpansemoe
(bunuan) Vp®VY, xommuekt |10 ¢ OTKpBITEIM
JIMLIEH3HOHHOIO  TPOTPaMMHOIO | KOJOM: GNU
obecrieueHus GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
NpeloCTaBIICHHE
MIOCTOSHHOTO I0CTYNa
k ceti MHTepHeT oT
30.12.2019 Ne 800037
Texywuii VyebHas MeGenb ayauTOpHas ¢ | Jorosop Ne 43-
KOHTPOJE H ayJHUTOpHS JUIA KONTHUeCcTBOM pabouux mect B | 12/1712-2019 ot
[IPOMEKYTOYHAs TEKYLLETO COOTBETCTBUM ¢ KomHyecTBoM | 18.11.2019;
aTrecTauus KOHTpOJIA U cTyneHToB, pabouyee  Mecro | -Ilnardopma Microsoft
NIPOMEXYTOYHOH | mpenojaBaTes, nocka | Teams (B cocTase
aTTecTalyH ayZIMTOpHas. Microsoft Office-365)
Komnetotepras TexHuka: | Jloroop Ne 43-
KOMILIEKT npoekuuoHHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, mpoekTop, | - Cucrema
MPOEKLMOHHBIH 9KpaH/IOCKa. | yrpaBieHUus y4eOHbIM
VYcTpoiicTBa, TOAKIIOYEHHBIE K | KOHTEHTOM H
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ceTH obyuenuem LCMS
Hutepner, JOCTYN B | Moodle
ONEKTPOHHYIO HMH(pOpMaLKoHHO- | CBOGOAHO
obpazoBarensHyto cpeny HTH | pacnpocrpansemoe
(pwnman) Vp®@VY, «xommiekt | IO ¢ OTKpHITEIM
JIMLEH3HOHHOTO  MPOrPaMMHOIO | KOJOM: GNU
obecreueHus GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
peoCTaBIeHHE
TOCTOSIHHOTO I0CTYTIa
K cetu MHTepHer ot
30.12.2019 Ne 800037

2.2. PABOYASA ITPOI'PAMMA JTUCHHUIIJIMHBI «OBPABOTKA METAJIJIOB

JTABJIEHUEM»

2.2.1. COAEP)KAHHUE U OCOBEHHOCTH PEAJIM3AIINHU MU CHHUITINHBI

2.2.2.1. Texnosioruu o0y4eHus, HCIOJIb3YeMble PH H3Y4YEeHHH JHCHUIIHHEBI MOy IS
[Tpu M3yYeHHH JUCLMILUIMHEI IPUMEHSETCs TpaJulHOHHasd (penpOoAyKTHBHAS) TEXHOJIOTHS

o0y4eHusl.

2.2.2.2. IlnanupyemMsle pe3yibTaThl 00y4eHHs! (HHIMKATOPLI) 0 AUCHHILIHHE

Koa m HauMeHOBaHHEe
KOMIETEHIIHH

ILnanupyemble pe3yabTaThl 00y4eHHs (HHAHKATOPDI)

ITIK-10. CnocobeHn omnpenensartsb
OpraHM3alHOHHbIE H
TEeXHUUYECKHE MepBI s
BBIIUIABKH CTaIH B KOHBEPTEPE

3narn:

PO3 06 sddexruBHOCTH HcmonbzoBaHus OMJ] mo cpaBHEHHIO C
JpYTHMH crnoco6aMy MosiydeHHs JeTajlei U3 CTalH.

Ymern:

PO4 o6ocHoBbiBaTh BeIOOp BUAa OM/I mocne BBITUIABKM CTallH B
KOHBepTepe.

Bnaagers:

PO3 Meromukoii BeIOOpa META/UIOB C 3aJaHHBIMU CBOHCTBaMH UIf
3JIEMEHTOB KOHCTPYKLHH H 060pyI0BaHHAL.

3HaTh:
PO4 06 sddextrBHOCTH Mcmonbs3oBaHus OMJ] mo cpaBHeHHIO ¢

IK-11. Cnocobex K 5
OPYTHMMH criocobaMy MoyueHus JeTalleH.
OCYIUIECTB/IEHHIO
TEXHOIOTHYECKUX MEPOINPHATHH 2 MERE:
Pt PO7 obocHoBriBath BEIOOP Buaa OM]I.
obpaboTku METaJllIOB
Bnanern:
JlaBlIeHHEM ! |
PO6 Mmertonukoi pa3paboTKH peKMMOB TepMHuecKkoit oOpaboTku s
W3eNUH C 3aJaHHBIMH CBOHCTBAMH.
3HaTh:
TIK-14 CnocobeH K | PO3 06 addexTrBHOCTH Henone3oBanus OM/I.
COBEpPLUCHCTBOBAHHIO Ymerb:

MPOU3BOACTBEHHBIX IIPOLIECCOB
B JIMTEHHOM MPOH3BOICTBE

PO4 060cHOBBIBATH BEIOOP TEXHONOTHH B JIMTEHHOM TPOH3BOJICTBE.

Baanern:
PO3 ocHOBaMH M MOHATHAMH O IJIACTHYECKOH nedopMaLuH.

2.2.2.3. Coaep:xkaHue JUCHHILIHHbI

Koa
Paznen, Tema
pasaeJa, Copaepxxanne
e AHCHHIIHHBI
OcHOBHbIE CIOCOOBI Beenenue. OcHOBHEIE crnocoObl 00paGoTKM MeTalloB
P1 06paloTkH MeTaIoB nasnendeM. D¢ dekTuBHOCTs HcnonszoBaHusas OMJI no
naeneHueM. OCHOBBI CpPaBHEHHIO C JPYTHMH criocobaMH MoTyYeHHs AeTaneu
nnactudeckoil fedopmaui | GU3HYECKHE OCHOBBI M TNOHATHA O  TUIACTHYECKOH
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METaJlIOB nedopMaimm. OcHoOBHbIE TIOJIOJKEHHUA TEOpPHH
miactuyHocTH. Ompenenenne koadduuMeHTa TpeHHs Ha
KOHTaKTHOH moBepxHocTH. MccnenoBaHWe — BIMAHMSA
06paboTkH  JaBNEHHEM  Ha  MakKpOCTPYKTYpY H
MeXaHHYecKHe CBOHCTBA METaLIOB.

Harpes 3arotoBok. TemnepaTypHble HHTepBajbsl 00paGoTKH
METAUIOB  JaBleHHEM. PexUMbl OXJaKOEHHA  MeTalla.
ITonroroeka 3aroToBOK K HarpepatensHple nedd. Beifop TeMmmepaTypHOro pexuma
obpaboTke naBiaeHHEM HarpeBa CTalbHBIX 3aroTOBOK Tepen o6paboTkoit NaBieHHEM.
Hcenenopanue BIMAHMA TeMIepaTypbl Ha [UIACTHYHOCTH H
CONPOTHBIEHHE Ne(OPMHPOBAHHUIO.

P2

Crniocobb1 mpoxaTkn. CopTameHT. OG0pyHOBaHHE NpPOKATHBIX

P3 IIpokarka MeTamia
LHEXO0B. YCTpOﬁCTBO IIPOKAaTHOT'O CTaHa

CymHocTh mporecca BoJOYeHHsA. VHCTPYMEHTE H MALUMHBI 171

P4 Bomnouenue
BOJIOUEHH.

Texnomorus npeccoaHus. OOopyAoBaHHE W HHCTPYMEHT IJd

P5 [TpeccoBanue
TPECCOBAHMS.

OcHoBHBIE Onepauuy npH cBoOoaHO# KoBke. OGopynoBaHue L
P6 CroboaHas KOBKa cBoOoaHol koBKU. M3roToBneHHe NOKOBKH METOLOM CBOOOMHOIM
KOBKH.

Bunel 06beMHOM mTaMnoBky. O6opynoBaHHEe W HHCTPYMEHT AN
IMTaMITIOBKH.
O6BemMHas U THCTOBAd »
P7 ITAMIIOBKA Oﬁopynoaa}me H OCHOBHEIE OII€pallMd JTHCTOBOM ILITAMIIOBKH.
OCHOBBI TEXHOJIOTHYECKOTO MpOLiEcca XONOXHOM JIMCTOBOIA
ITaMIIOBKH.

2.2.2.4. SI3bIKk peaau3ali{ NPOrpaMMbI
ITporpamMma AUCHIMILIHHBI peaIU3yeTcs Ha rocyJapcTBeHHOM si3bike Poccuiickoit @eneparum.

222.  VYEBHO-METOJIWYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHHE
JACIIUILIAHEI

DJIeKTPOHHBIE pecypchl (H3JaHuM)

1. KoncrantuHoB, WM.JI. OCHOBBEI TEXHOJIOTHYECKHX IIpolleccoB 00pabOTKH METaLUIoB
nasnenneM : yueOnuk / M.JI. Koncrantunos, C.b. CuznensaukoB ; MUHHCTEpCTBO 00pa3oBaHus
u Hayku Poccuiickoit ®@enepanun, Cubupckuit @enepanbHeni yHHBepcUTET. - KpacHospek :
Cubupckuit penepaneubiil yHuBepcuret, 2015. - 488 c. : Tabn., cxeM., rpad., wi. - bubnuorp.: c.
467-471. - ISBN 978-5-7638-3166-5 ; To xe [Onexrpounsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=435694

2. OCHOBHI TEXHOJIOTHYECKHX IIPOLIECCOB 00pabOTKH METAIUIOB JaBleHUEM : yueOHoe mocobue
/T. B. lllumos, C. I1. Bypkun; nox o6m. pen. C. I1. Bypkuna. — Exarepunbypr: H3a-so Ypan.
yH-Ta, 2014.— 160 c. — ISBN 978-5-7996-1221-4. http://hdl.handle.net/10995/26154

3. KomnsioTepHOE MO/IETHPOBaHUE MIPOLECCOB 00pabOTKH METAITIOB JaBJICHUEM : ydeOHOe
nocoOue / A. A. Boraros [u np.] ; mon obmeit penakiueii A. A. Boratopa ; MuHHCTEpCTBO
o6pasoBanus u Hayku Poccuiickoit @enepanun, Ypansckuii GpenepanbHbli yHHBEPCHTET HMEHH
nepsoro IIpesunenta Poccuu 5.H. Enpuuna. — ExarepunOypr : M3narensctso Ypanbckoro
yuuBepcureTa, 2018. — 248 c¢. — ISBN 978-5-7996-2390-6. http://hdl.handle.net/10995/60938

IleyaTHble H3NaHUA

1. KonucranturoB U. JI. OcHOBHI TEXHOJOTHYECKHX MPOIIECCOB 0OpabOTKH METAIIIOB
nasnenueM [Texcr] : yue6uuk / U. JI. Koncrantusos, C. b. CunensHukoB ; MuH-BO
obpazoBanus u Hayku P®, Cubupck. penep. yH-T. - 2-€ U31., cTep. - Mocksa : UHOPA-M,
2018. - 486, [2] c.
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2. KoHCTpYyKIIMOHHBIE M (DYHKIHOHATbHEIE MaTepPHANIbl Ha METAJUTHYECKOM OCHOBE : y4eOHOe
nocobue / B. M. ®apbep [u ap.] ; mox obmr. pen. A. A. ITorosa. — Exarepun6ypr : U3a-8o Ypan.
yH-Ta, 2014. — 252 ¢. — ISBN 978-5-7996-1089-0.

IIpodeccnonanbHbie 0a3bl JAHHBIX, HHGOPMAMOHHO-CIIPABOYHbIE H MOHCKOBBIE 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. \\nuk-140-017\3ananus\Kabenpa MT

MaTtepuans! ais qun ¢ OB3

Becs konTeHT OBC npencraBneH B Buae ¢aitioB cnenmansHoro Qopmara s
BOCIIPOM3BEIECHH CHHTE3aTOPOM PEYH, a TakK JK€ B TECTOBOM BHE, IIPHTOJHOM UL IPOUTEHHS C
HCIIOIb30BaHUEM SKPaHHOM JIyTIbI H HACTPOMKO#H KOHTPaCTHOCTH.

2.2.3.

MATEPHAJIBHO-TEXHUYECKOE OGECIIEYEHHME JAUCIHUILIMHBI

CBEHEHPIH 00 OCHAIMEHHOCTH AHCUHILIHHBI CNeNHAJTH3IHDOBAHHBIM H naﬁopa’ropuum
oﬁopynonalmeM H NIporpaMMHbIM obecnevyeHHEM

Ne Bun 3aHATHH HaumeHoBaHue OCHaLIEHHOCTb CTeLHaTbHBIX Ilepeuens
m\ CreLHaTbHBIX MIOMELeHHI U NoMelleHHH 11 NPOrpaMMHOro
MOMEILEHHH U CaMOCTOATENbHOH paboThI obecneveHHU.
MOMEeLIEHUH 11 PexBu3HTHI
CaMOCTOATENBHOM MOATBEPIKAAIOLIETO
paboThl JIOKYMEHTa
1 | Jlexuun VYuebnas MebGens ayauTOpHasA ¢ | -OnepauuoHHas
ayAMTOpHS AN KOJIMYECTBOM pabovyMX MeCT B | CHCTeMa Windows,
NpOBeIeHHs COOTBETCTBHH C  KOJIHYECTBOM | OMCHBIH naker
JIEKLIMOHHBIX cTtyaenToB, pabouee  Mecto | Microsoft Office
3aHATHH npenojasartens, nocka | Jloroeop Ne 43-
ayJIUTOpHasl. 12/1712-2019 ot
KomnerotepHas texuuka: | 18.11.2019;
KOMIUTEKT npoekuHoHHoro | -IInardopma Microsoft
o0opynoBaHHS: Teams (B cocTaBe
HOyTOYK/KOMIIBIOTEP, NpoekTop, | Microsoft Office-365)
NPOEKLMOHHBIH SKpaH/qocKa. Horoeop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
yTpaBneHus yueOHbIM
KOHTEHTOM H
obyuenuem LCMS
Moodle
CeobonHo
pacrpocTpaHsieMoe
II0O ¢ OTKPHITHIM
KOZOM: GNU
GENERAL PUBLIC
LICENSE
2 | JJabopaTopHsie VuebHas Mebens ayaMTOpHas ¢ | -OnepauuoHHas
paboTel ayAMTOpHUS A1 | KoMHyecTBOM pabo4yMx MecT B | CHCTeMa Windows,
NIPOBE/IEHUSA COOTBETCTBMM C  KOJIMYECTBOM | OQMCHBIN MaKeT
naGopaTopHbIX | cTyaeHToB,  pabouee  mecto | Microsoft Office
pabot [pernojaBsarels, Aocka | Jloroeop Ne 43-
ayIuTOpHas. 12/1712-2019 ot
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KomneloTepHas
KOMILIEKT
o0opynoBaHHS:
HOYTOYK/KOMMBIOTEp, MPOEKTOP,
NPOeKLMOHHBIN 9KpaH/nocKa.
VerpoiicTBa, NOAKIIOUEHHBIE K
ceTH

HutepHer, JIOCTYII B
ANIEKTPOHHYIO HHGPOPMALIMOHHO-
oOpaszoparensHylo cpeny HTH

TEXHHKA:
NpOEKLHOHHOI'O

18.11.2019;
-IInatdopma Microsoft
Teams (B cocTaBe
Microsoft Office-365)
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

- Cucrema

yIpaBJieHds y4eOHbIM
KOHTECHTOM H

(punman) Yp®V, kommiekt | ob6yyenuem LCMS
JIMLIEH3HOHHOTO  nporpammHoro | Moodle
obecneyeHHs CpobonHo
pacrpocTtpaHsemoe
[I0O ¢  OTKpEITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-JloroBop Ha
TIpeI0CTABJIEHHE
TIOCTOSIHHOTO JIOCTYTIA
k cetd HTEpHeT OT
30.12.2019 Ne 800037
CamocrosTensHas | [lomemenus ana | Mebenb ayauTOpHas ¢ | Joroeop Ne 43-
paboTa CTYJEHTOB | CaMOCTOSATeNbHON | KonuvecTBoM pabounx mect B | 12/1712-2019 or
paboThI COOTBETCTBHH ¢ KommyectBoM | 18.11.2019;
obyvaromuxcs crymentoB, pabouee  Mecrto | -Ilmardopma Microsoft
npenoaaBaTens, nocka | Teams (B coctaBe
ayIHTOpHas. Microsoft Office-365)
KommneiotepHas texHuka: | Jlorosop Ne 43-
KOMILJIEKT npoekuuonHoro | 12/1712-2019 ot
obopyaoBaHuUA: 18.11.2019;
HOYTOyK/KOMIBIOTED, MpOeKTop, | - CucTema
NPOeKLHOHHBIN 5KpaH/0CKa. | ynpaBieHus y4eOHbIM
VerpoiicTBa, MOAKIIOUEHHBIE K | KOHTEHTOM M
ceTu obyuenuem LCMS
HnTeprer, JOCTYII B | Moodle
JNIEKTPOHHYI0 HMH(popMauroHHO- | Cro6ozHO
obpasoBarensbHyto cpeny HTH | pacnpocrpansemoe
(punuan) YpdY, kommaekr [ IIO ¢ OTKpHITBIM
JIULIEH3UOHHOrO  TPOrpaMMHOrO | KOZIOM: GNU
obecnieueHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
NpeIOCTaBlICHHE
TMIOCTOAHHOTO AOCTYIIa
k cetd MHTEpHET OT
30.12.2019 Ne 800037
Texyiuit VueGHas MeGenb ayIMTOpHas ¢ | doroeop Ne 43-
KOHTpONb H ayIUTOpHS UL KonuuecTBOM pabouynx Mect B | 12/1712-2019 ot
[IPOMEXYTOYHAS TEKYILEro cooTBeTCTBHM ¢ KonuuectsoM | 18.11.2019;
aTTecTalus KOHTPOJIA cTtyneHTos, pabBouee  Mecto | -Ilnardopma Microsoft
MpOMEKyTOYHOH | mpenonaeartens, nocka | Teams (B cocTase
aTTecTalMH ayJIMTOpHas. Microsoft Office-365)
Komneiotepnas TexHuka: | Jlorosop Ne 43-
KOMIUIEKT npoekuronHoro | 12/1712-2019 or
obopynoBaHus: 18.11.2019;
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HOyTOYK/KOMMBIOTEP, MpOEKTOp, | - CHcTema
NPOEKLIMOHHBIN 3KpaH/[IocKa. | ynparlieHHs yueOHbIM
VerpolicTBa, NOOIIIOYEHHBIE K | KOHTEHTOM H
ceTH obyuennem LCMS
HnrepHer, OOCTYT B | Moodle
3MEeKTPOHHYI0 HHbopMauuonHo- | CeobomHo
obpazopatensHyro cpeny HTH | pacnpocrpansemoe
(pumuan)  YpdY, kommnekt |10 ¢ OTKpHITEIM
JHMLEH3HOHHOTO  TIPOTPaMMHOTO | KOIOM: GNU
obecrieueHus GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
NpeJoCTaB/IeHHe
NOCTOSHHOTrO JOCTyNa
K ceTd UHTepHeT oT
30.12.2019 Ne 800037

2.3. PABOYAS ITPOTPAMMA JUCHUIIJIMHBI «TEINIO®U3UKA U
METAJIJIYPTUYECKAS TEIVIOTEXHUKA»
2.3.1. COJEP)KAHUE 1 OCOBEHHOCTH PEAJIN3AIINA JUCITAIIINHBI
2.3.3.1. Texnoaorun o0y4eHns, HCIOIb3yeMble NPH H3YYeHHH THCHHILUIHHBI MOXY IS
IIpu M3ydeHMH AMCHUIUIMHBI NPUMEHSETCS TpPaJUIHMOHHAsA (PENpOAyKTHBHASA) TEXHOJIOTHS

o0ydeHus.

2.3.3.2. Ilnanupyemble pe3yJibTaThl 00y4eHHs! (HHIHMKATOPSLI) 0 JHCHHMILINHE

ROL[ H HAHMEHOBAHHE
KOMIETEHIHH

Ilnanupyemsbie pe3yJbTaThl 00y4eHus (HHAHKATOPHI)

TIK-8. CnocobeH onpenensiTs
OpraHH3alHOHHbIE %}
TeXHHYeCKHe MEpEI 1o

BBIIUIABKE YYryHa B JOMCEHHBIX
neyax

3narn:

PO2 ocHOBHblE 3aKOHOMEPHOCTH XUMHYECKHX H (H3HKO-XMUMHYECKHUX
NpPOLIECCOB,  TPOLIECCOB  MaccolepeHoca  NMPUMEHHTENBHO K
TeXHOJIOTHYECKMM  [polieccaM, arperataM H  00opyZoBaHHIO
nepepaboTku (oboraiieHus) MHHEPATLHOTO ChIPbs, MPOHM3BOJCTBA M
00paboTKH YepHBIX METALIOB.

Ymern:

POS5 perate 3agaun 1o TENIONPOBOJHOCTH, TEIIOOTJAYE U
TeIUIonepeaye Npy NPOU3BOACTBE UyTyHa.

Bnapers:

PO3 onbiToM pacueToB TeIUIOBBIX 3()(EKTOB M OLICHKH BO3MOXKHOCTH
NPOTEKAHUA XMMHMYECKHX peaKLMd Ha OCHOBE CMpaBOYHBIX HaHHBIX
TePMOJAHHAMHYECKHX BEJIHYHH.

[TK-9. CnocofeHn onpenenars
OpraHU3alHOHHO-TEXHHYECKHE
MepébI no BBITIOJTHEHHIO
TIPOH3BOACTBEHHBIX 3a/laHUi B
OTJENIEHHAX CMIeKaHUsA

3Hath:

PO2 ocHOBHblE HalpaBNEHHS M IYTH Ppa3sBUTHA METALTYPrHYECKHX
TEXHOJIOTHH.

Ymers:

PO2 pemats 3aga4uu no TEIWIONPOBOAHOCTH, TEIUIOOTAAYE H
Tensonepeaaye NpH NPOU3BOACTRE arjoMepara.

2 Baanern:
arJoMepalMOHHOM IIHXThI
PO2 omeiToM pacueToB TerwioBbX 3¢QeKTOB NpH NPOU3BOJACTBE
arjomMepara.
3HaTh:
POS5 npuMeHeHHs CHCTEMHOrO aHAIM3A [UIA pellleHHs 3a7a4 HHXKEeHEpHOMH
I1K-10. CnocobeH omnpenenarts p pe e P
OpraHH3alHOHHEIE U L% i
P Ymerh:
TeXHHYECKHE Mepbl Jil)f:

BBIIUIABKM CTAJIH B KOHBEpTEpe

PO 3 pewats 3amaum 1o TEIJIONPOBOAHOCTH, TEMJIOOTAAYE H
TEeTuionepenaye npyu NporU3BOACTBE CTaJIH.
Buaiajers:
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PO4 onbITOM pacyeToB TETIOBHIX 3(hheKTOB NMPH NPOHU3BOICTBE CTAJH.

3HaTh:
PO3  ocHOBHble  MpWHLMIBEI M CMOCOOBI  OCYIIECTBIIEHHS
pecypcocOeperatoliX  TEXHONOTHH M CO30aHMs  6Ge30TXOJHOro

IK-11. CrnocobGen K | IPOM3BOACTBA B METAUTYprHM INpH TpPOHM3BOJACTBE MPOKATHOM
OCYLIECTBIICHHIO NPOIYKLIHH.
TEXHOJIOTMYECKHX MEPONPHUATHH | YMeTh:
00paboTkH MeTaJu1oB | PO6 peruats 3aga4uu Mo TEIUIONPOBOJHOCTH, TEMUIOOTAAYE H
JaBJIEHHEM Teryonepeaaye Mpu MPOM3BOCTBE CTAILHOTO MpOKaTa.
Baanern:
POS5 omblToM pacyeTOB TEemIOBBIX 3()(GEKTOB NpH NPOM3BOACTBE
NpOKaTa.
3HaTh:
PO2 oCHOBHBEIE 3aKOHOMEPHOCTH (PH3HMKO-XHMHUYECKHX IPOLIECCOB,
NIPOLIECCOB  MAacCOMepeHoca TMPUMEHHTENIBHO K TEXHOJOrHYECKHM
npoleccaM, arperataM ¥ 000pyZOBaHHIO MPOH3BOACTBA M 00paboTKH
TIK-12. Cnocoben K | YEepHBIX U LIBETHBIX METAJLIOB.

opranuzanuu  mpouecca OMJL
LIBETHBIX METAJLIOB U CILIaBOB

VYMeTh:

PO2 perate 3a1a4u 110 TEIUIONPOBOJHOCTH, TEILIOOTAAYE U
TeIIonepeaaye npy MpOU3BOACTRE IIPOKATa U3 LIBETHBIX METAJIJIOB.
Bnanern:

PO2 meropamMu aHaliW3a TEXHOJNOIMYECKUX IPOLECCOB M WX BAMAHHA
Ha KaYecTBO IMOJy4aeMBIX H3AEIIHA.

ITK-13 Cniocoben K
OCYIIECTBIIEHHIO
TEXHOJIOTHYECKHX MEPOTIPUATHIH
JIUTEHHOro TMPOM3BOACTBA H
OpraHu3alMd  COIIAaCOBAHHOM
paboTsl ero noapasaeeH .

3naTh:

PO3  OCHOBHBlE  TPHHLMITBI W CMOCOOBI  OCYIUECTBICHHA
pecypcocOeperaioliix  TEXHOJOTMH M co3JaHud  Oe30TXOIHOro
NPOMU3BOJCTBA B INTEHHOM MPOU3BOICTBE.

Ymern:

PO7 peluars 3afa4u 1o TEMIONPOBOAHOCTH, TEIUIOOTAYE U
Ternionepefaye Mpy NPOU3BOACTBE IUTEHHON MPOIYKIIMH.

Bnapern:

PO5 ombiToM pacyeToB TerioBbX 3((EKTOB NpPH MPOU3BOACTBE
OTJIMBOK.

IIK-14 Crocoben K
COBEPIIEHCTBOBAHHIO
NPOU3BOICTBEHHBIX TPOLIECCOR
B JIMTEHHOM TIPOM3BOJICTBE

3HaTh:

PO2 ocHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX H (H3HKO-XUMHYECKHX
IpOLECCOB,  NPOLIECCOB  MaccolepeHoca  NMPUMEHMTENBHO K
TEXHOJIOTHYECKMM  TpolieccaMm, arperataM M 00OpYZOBaHHIO
MPOU3BOACTBA U 00pabOTKH YEPHBIX H LBETHBIX METAJLIIOB.

YmeTh:

PO2 pewaTs 3aqa4M 1Mo TETUIOMPOBOJHOCTH, TEIUIOOTAAYE U
TeruionepeAaye Npy JIMTEHHOM POH3BOJCTBE.

Buagers:

PO2  cnocobHocte B paMKaXx — Hay4HO-HCCIIENOBATENBCKOM
JeATeNbHOCTH IUIAHUPOBAaTh W TIPOBOAMTH  3KCIIEPHMEHTHI [0
3a]aHHBIM MeToaukam ¢ o0paboTKOH M aHalM30M pe3yJIbTaToB,
HCIIONB3Yys 0a30BEIE METOBI HCCIIEIOBATENILCKOH paboTEhI.

2.3.3.3. Copep:xaHne JUCIHILIHHBI

Kog
Paspnen, rema
pasgena, Copep:xanue
AUCIHILTHHBI
TeMBbI
TermoreHepanys 3a cueT peakluy ropeHus. Tomnmso,
onpeneneHHe, KiaccH(pUKalma H XapaKTePUCTHKH.
Ou3HYecKHe MpOLEccH IPY FTOPEHHH PasIHYHOrO TOILIHBA.
P1 OcCHOBBI TEMIO-TeHEpaLH

Pacuer ropenus razoo6passoro Toruiea. ['openky ux
KOHCTPYKLIMS M XapaKTepUCTUKH. TeruioreHepanus 3a c4eT
3JIEKTPHYECKHX NporieccoB. MHAYKIIMOHHBIH Harpes, €ro
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XapaKTePHCTHKH H IpHMeHeHHe. Harpes npoxomamum
TOKOM, €r0 XapakTePUCTHKHU M NpuMeHeHue. J{yroBoii
HarpeB, €r0 XapakTepPUCTHKH U NPHMEHEHHE.

P2

Pacuethr Harpesa 3aroToBoK

YpaBHEHHE TEIUIONPOBOJHOCTH M PELLIEHHS U1 Harpesa
MeTaia. Pacuer narpeea TepMHueckH TOHKHX Teql. Pacuer
HarpeBa TEPMHYECKH MacCHBHBIX Tesl. OnpeneneHue
K03()(HIHEHTOR TEIIOOTAAYH 32 CUET U3JIyUEHHs H
KOHBeKUMH. PacyeT Harpesa YHCI€HHBIMH METOAAMH.

P3

OrHeynopHsle MaTepUaibl

Knaccuduxauus u 061acTh NpUMeHeHHs OTHEYTIOPHBIX
MaTepuainoB. Pabouue u husHveckHe cBOMCTBA
OrHEYNOPHBIX MaTepuasoB. Temo H3omALHOHHbIE
marepuabl. [IpyMeHeHre OrHeYNOpHBIX U
TEIIOU30JIALIMOHHBIX MAaTEPHAJIOB B METAJLTYPriYeCKHX
nevax.

P4

Xapatc’repucrum H
KOHCTPYKLHA rneyei

Knaccudukauus v ob1mas XxapakTepuCTHKA TETUIOBOH
pabotel neueii. Knaccudukanus MeTaanyprayeckux rneyei
B 3aBHCHMOCTH OT TEXHOJIOTHYECKOIrO Ha3HAYEHHUs, BUIA
HCII0JIb3YeMOii DHepruH, Xapakrepa MpoH3BO/CTEA,
cnocoba nepeMelleH s 3ar0TOBOK, POJIa HCTIOMB3yEeMOro
TOILIMBA, IPHHLKNA paboThl U Ap. OCHOBHEIE Y3/IbI U
KOHCTPYKTHBHBIE 3JIEMEHTBI niedel. CxeMbl U PUHLIAI
JIEHCTBHA HarpeBaTesIbHBIX Neye. TennorexHuueckue
XapaxrepucTHkH paboTel neded. Tennoroii 6ananc. Pacxon
TOIUIUBA U ero onpexenenue. J{BikeHue razos B paboyeM
npoctpaHcTe neud. CBoOO/AHBIE H OrpaHHYEHHBIE CTPYH.
Crpyiinsle anmapatsl. MicTeueHune ra3os uepes OTBEpPCTHA B
cTeHkax neuu. I'azocnus. PacnipeneneHue ra3oBeix
IIOTOKOB 10 NapajuieNnbHbIM kKaHaiam. [Ipaeuno
Jlykamwepuua — I'pym — I'paxrmaiino.

PS

OcHOBBI U3MepeHHs
TEMIIepaTyphl

MeTobl H3MEPEHHS TEMIIEPATYPhl HX NPUHLHIILI H
obnacTu npuMeHeHus. TepMonapsl, MPUHLMI AHCTBUS
XapaKTePHCTUKH, 001acTh IPUMEHEHHA W NIPUOOPHI.
ITupomeTps! IPUHLUI JEHCTBUA XapaKTEPHUCTHKH, 001acTh
MpHMeHeHHs H npubopsl. TepMOMETpBI pacliMpeHHS
NPHHLIUI JeHCTBUA XapaKTepPUCTHKH, 00/1acTh
npUMeHeHHs U npubopsl. TepMOCOnpOTHBICHHS MPHHLIMI
NEeHCTBUA XapaKTePUCTHKH, 00/1aCTh IPUMEHEHHSA U
npHOOpBHI.

2.3.3.4. S3bIK peaau3anuu MPOrpaMMbIl

ITporpamMma AHCIHIUTMHEI PEATM3yeTcs Ha rocyAapcTBeHHOM s13bike Poccuiickoit @enepanum.

2.3.2.YYEBHO-METOJAWYECKOE ¥ WH®OPMAIIMOHHOE OBECIIEYEHHUE
TUACIUILIAHBI

JJIeKTpOHHBIE pecypchl (M3XaHHA)
1. Merautyprugeckas TeIioTexsuka : yaebHoe mocobue / B.W. I'peynos, H.B. ®upcora,
C.E. KpsutoBa u ap. — 2-e u3g., crep. — Mocksa : ®JIMHTA, 2014. — 108 c. : cxem., Tabi. —
Pexcum moctyna: no nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=461092
(mata obpamenus: 08.02.2021). — bubmuorp.: ¢. 93. — ISBN 978-5-9765-1934-3. — TekcT :
3JIEKTPOHHEIH.
2. OBunHHHKOB, }0.B. OCHOBHI TeMIOTEeXHUKH : yueOHHK : [16+] / FO.B. OBYMHHUKOB,
C.JI. Enmuctparos, FO.H. lllapos ; HoBocuGupckuit rocyapcTBEHHBIH TEXHUIECKUH
yauBepcuteT. — HoBocubupck : HoBocubupcekuit rocyjapcTBEHHbIH TEXHUYECKHH YHHBEPCHUTET,
2018. - 554 c. : m., Tabin. — (Yuebuuxu HI'TY). — Pexum nocrymna: mo nmoamucke. — URL:
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https://biblioclub.ru/index.php?page=book&id=575262 (nara obpamenus: 08.02.2021). —
BubGmuorp. B xH. — ISBN 978-5-7782-3453-6. — TekcT : 3N€KTPOHHBIH.

3. KoHCTpyKIMs H TeIIoBast paboTa KaMepHOH TEpMUYECKOH Ne4H CO CTallHOHAPHEIM ITOIOM H
HOBOIf cucTemoii otoruterus / M. JI. Kazses, A. M. Boxmskos, [I. M. Cnutyenko, E. B.
Kucenes, /I. M. Kazses, 10. W. Ilopenuna // CoBpeMeHHbIE HAYYHBIE JOCTHXKEHHS
MeTaJLTypriHYecKOi TeIUIOTEXHUKH U UX PealH3allys B IPOMBIIUIEHHOCTH : cOOpHUK nokianoB 11
MexnyHapoaHO# HaydHO-TpaKTH4Yeckoi koHdepenuuu (Exarepunbypr, 18-21 centsbps 2017
r.) — Exarepun6ypr : Yp®V, 2018. — C. 86-92. http://hdl.handle.net/10995/58371

4. Tennodu3nUecKHe OCHOBHI TEIIOBOM pabOThI META/UTYPIrHYECKUX CIIOEBBIX Neyueif H arperaTos
: yuebHoe mocobue — ExarepunOypr : AMK «/lens PA», 2019. — 464 c¢. — 978-5-9908685-9-
5. — Texkcrt : HenocpencTBeHHbIH. http://hdl.handle.net/10995/78843

5. Kamys, JI. Y. YcTpoiicTBO U IpoeKTHpOBaHe JOMEHHEIX neveil : yuedHoe mocodue / JI. 1.
Kamnys, A. B. Mansirus, O. I1. Osopus, A. B. ITapxaueB — ExarepunOypr : M3narensctso
Vpansckoro yauBepcutera, 2016. — Exarepubypr : Yp@V, 2016. — 219 ¢. — ISBN 978-5-
321-02486-7. http://hdl.handle.net/10995/44483

6. KoHcTpyrpoBaHHE H pacyeT HHAYKI[HOHBIX [IaBHIBHBIX Neyel : yueOHoe nmocobue / C. B.
Kapenos [u ap.] ; [Hayu. pen. C. H. I'ymun]. — Exarepunbypr : Yp®V, 2014. — 162, [2] c. —
ISBN 978-5-321-02376-1. http://hdl.handle.net/10995/28670

7. PazBuTHe TONOYHBEIX TEXHOJIOTHI B POCCHICKOM 3HEpreTHKe : yuebHOe nocobue / B. JI.
IIyneman, A. @. Peokkos, T. @. Borarora [u ap] ; [Hayunsli penakrop b. B. bepr] ;
MunuctepcTBo 00pa3oBaHus U Hayku Poccuiickoit ®@enepanun, Ypansckuil dhenepanbHbli
yauBepcutet. — ExarepunOypr : M3natenscteo Ypansckoro yausepcutera, 2016. — 504 ¢. —
ISBN 978-5-7996-1823-0. http://hdl.handle.net/10995/42391
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Marepuansi s aan ¢ OB3
Bech xonTenT DBC mpeacrasiieH B Buze (aillioB cnenuanbHOro Gopmara JUist BOCIPOU3BEICHHS
CHHTE3aTOPOM pPEYH, a TaK XK€ B TECTOBOM BHOE, IPHTOOHOM JJIA IIPpOYTEHHA C HCIIOJIE30BaHHUEM
9KpaHHOMH JIyTIBl U HACTPOHKOM KOHTPACTHOCTH.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCITUILIAHBI
CgeneHusi 00 OCHAMEHHOCTH JHCHMIUIMHBLI CHENHAJH3HPOBAHHBIM H J1a00PaTOPHBIM
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000pYI0BAHHEM H 1T

OrpaMMHBIM obecrieyeHHEM

Ne Bun zanaruii HaumeHoanue OcHallEHHOCTD CreLHaTbHBIX Iepeuens
m\n CHELHaIbHBIX [IOMELUEHHH U IOMELIEHHH 11 MPOrpaMMHOI0
MOMELUEHHH K CaMOCTOATENBbHOH paboThI obecnieyeHus.
MOMELLEHHH 1 PexBH3HTEI
CaMOCTOATEbHON MOATBEPKAAIOLIEro
paboTEI JIOKYMEHTa
1 | Jlekuuu VuebHas Mebensb ay/IMTOpHas ¢ | -OnepauronHas
ayIMTOPUA AT KONHuecTBOM pabouuMx MecT B | cHMcTeMa Windows,
NpOBeCHHA COOTBETCTBHH C KOJHMYECTBOM | OHCHBIM nakeT
JIEKLIMOHHBIX cTyneHToB,  pabouee  mecto | Microsoft Office
3aHATHH NIpErnojaBaTess, nocka | Jorosop Ne 43-
ayAUTOpHas. 12/1712-2019 ot
KomneroTepnas texHuka: | 18.11.2019;
KOMIIJIEKT npoekuuoHHoro | -Ilnardopma Microsoft
000opyn0OBaHUS: Teams (B cocTaBe
HOYTOYK/KOMNBIOTEp, MpoekTop, | Microsoft Office-365)
NIPOEKLMOHHBIH dKpaH/nocKa. Horosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
YTpaBlieHHs yueOHbIM
KOHTEHTOM M
obyuenunem LCMS
Moodle
CsobozHo
pacnpocTpaHsemoe
[I0 ¢  OTKpHITEIM
KOZOM: GNU
GENERAL PUBLIC
LICENSE
2 [IpakTuyeckue VueOHas Mebens ayIMTOpHas ¢ | -OnepauuoHHas
3aHATHS ayAUTOPHS A KOJTMYECTBOM pabouux MecT B | cHCTeMa Windows,
NPOBEICHHs COOTBETCTBHH C KOJHYECTBOM | O(hHCHBIH nakeT
MPaKTHYECKHX crymeHtoB, pabodyee  Mecto | Microsoft Office
3aHATHH MIPEnojaBarens, naocka | Jloroeop Ne 43-
ayJUTOpHa. 12/1712-2019 ot
KomnerotepHas texHuka: | 18.11.2019;
KOMIUIEKT npoekuuoHHoro | -Ilnardopma Microsoft
obopyaoBaHus: Teams (B cocTare
HOyTOyK/KOMIBIOTEp, TpoekTop, | Microsoft Office-365)
NIPOEKLMOHHBI akpan/mocka. | orosop Ne 43-
Verpoiictea, noaxmouéHHsle K | 12/1712-2019 ot
CETH 18.11.2019;
HWnrepner, JOCTYTI B | - Cucrema

SNEKTPOHHYI0 HHGOPMALIMOHHO-
obOpaszopareneHyto cpeny HTH

(punuan) VYpdVY, koMIulekT
JIHIIEH3HOHHOTO  MPOrpaMMHOTO
obecrieuyeHus

ynpaeJieHHs y4yeOHbIM
KOHTEHTOM H
obyuenuem LCMS
Moodle

CeoboaHo
pacrpocTpaHieMoe
II0 ¢ OTKpHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;

-Horosop Ha
IpefOCTaBIEHHE
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MOCTOSHHOTO A0CTYTIa
Kk cetu HurepHer ot
30.12.2019 Ne 800037

JlaGopaTopHsie VuebHas Mebens ayauTopHas ¢ | -OnepaunoHHas
paboTsl ayUTOPHA )11 | KOMMYECTBOM paboyux MecT B | CHCTeMa Windows,
NPOBENICHUA COOTBETCTBUH C  KOJMYECTBOM | O(HCHBIMH nakeT
NabopaTopHBIX | CTy#eHTOB,  pabouee  Mecto | Microsoft Office
pabot TIpero/iaBarens, nocka | Horoeop Ne 43-
ayqUTOpHas. 12/1712-2019 ot
KomnerotepHas TexHuka: | 18.11.2019;
KOMIUIEKT npoekuHoHHoro | -ITnardopma Microsoft
obopynoBaHus: Teams (B cocTare
HOYTOYK/KOMIMbIOTEp, TNpoeKTop, | Microsoft Office-365)
MPOEKLIMOHHBIH sKkpan/nocka. | Jloroop Ne 43-
VerpoidictBa, noaxmouéHHsle k | 12/1712-2019 ot
CETH 18.11.2019;
HurepHer, J0CTYTI B | - Cucrema
JJIEKTPOHHYI0 HMHGOPMALMOHHO- | YIIpaBJieHHs y4eGHbIM
obpazoBarensHyto cpeny HTH | konTenToM u
(bunman) VpdVY, kommiekr | o6yyenuem LCMS
JMLEH3HOHHOTO  nporpamMmHoro | Moodle
obecneyeHus CsoboaHo
pacnpocTpaHseMoe
IO ¢  OTKpHITEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
NpelocTaBlIeHHe
NOCTOSIHHOTO IOCTyNa
k ceth HTEpHET OT
30.12.2019 Ne 800037
CamocrosrensHas | [lomemenus qns | MebGens ayIATOpHas ¢ | Horosop Ne 43-
paboTa CTYIeHTOB | CAaMOCTOATENLHOM | KonmuyecTBoM pabounx Mect B | 12/1712-2019 ot
paboThl COOTBETCTBMM ¢ KonuuectBoM | 18.11.2019;
obyuaromuxcs cTyneHTOB, pabouee  Mecto | -IInardopma Microsoft
npenojasares, nocka | Teams (B cocrase
ay/MTOpHa. Microsoft Office-365)
KomnetotepHas TexHuka: | lorosop Ne 43-
KOMIIJIEKT npoekuuonHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOyK/KOMNBIOTEp, NpoekTop, | - Cucrema
MPOEKLMOHHBIN 3KpaH/MOCKa. | yTpaBieHHs y4eOHbIM
VYerpoiicTBa, MOAKMIOYEHHBIE K | KOHTEHTOM M
ceTH obyuenuem LCMS
HHnrepHer, JOCTYI B | Moodle
AJIEKTPOHHYI0 MHQopMauuoHHo- | CBoGogHO
obpasoBatensHyio cpeny HTH | pacmpoctpanseMoe
(punuan) Vp®@VY, kommiekt | [IO ¢ OTKpBITEIM
JIMLEH3HOHHOTO  NPOrPaMMHOrO | KOJOM: GNU
obecneyeHus GENERAL PUBLIC

LICENSE;

-JloroeBop Ha
TIpeI0CTaB/IEHHE
NOCTOSIHHOTO IOCTYNa
K cetd MiHTEpHeT oT
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30.12.2019 Ne 800037

5 | Texymmii VuebHas Mebenb ayIMTOpHas ¢ | Moroeop Ne 43-
KOHTPOJIb U ayIuTopuUs Uis KonuuecTBOM pabounx Mmect B | 12/1712-2019 ot
MPOMEKYTOUHAas TeKyILEro COOTBETCTBMM ¢ KkonuuectBoMm | 18.11.2019;
aTTecTauus KOHTPOJIS U CTYAEHTOB, pabouee mecto | -ITnardopma Microsoft

MPOMEXKYTOUHOH | IpernojaBartes, nocka | Teams (B cocTase
aTTeCTalHH ayIUTOpHas. Microsoft Office-365)
KomnerotepHas TexHuKa: | Joroop Ne 43-
KOMIUTEKT npoekurorHoro | 12/1712-2019 ot
obopynoBaHHA: 18.11.2019;
HOYTOYK/KOMINBIOTEp, MpoekTop, | - CucreMa
NPOEKLIMOHHBIH 9KpaH/[ocKa. | YNpaBieHUs y4eOHbIM
VerpokerBa, NOAKMIOYEHHBIE K | KOHTEHTOM H
CEeTH obyyennem LCMS
HnrepHrer, TOCTYII B | Moodle
JJIEKTPOHHYI0 HH(opMauHoHHO- | CBOGOAHO
obpazopatensHyro cpeny HTH | pacnpocTpaHsemoe
(bunuan) YpdVY, xommrekr |I[I0 ¢ OTKpBITEIM
JIMLIEH3HOHHOTO  MPOrPaMMHOTO | KOJOM: GNU
obecreyeHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
Npe10CTaB/IeHHe

MIOCTOSIHHOTO IOCTYIa
K ceTd UHTepHer oT
30.12.2019 No 800037

2.4. PABOYAS ITPOI'PAMMA JTUCITMIIJIMHBI « TEPMHUYECKASI OBPABOTKA

METAJIJZIOB ! CIIJIABOB»

2.4.1. COJEPJKAHUE M OCOBEHHOCTH PEAJTM3AIIUA JACIUILTAHBI

2.4.4.1. Texno/iorun 00y4eHHs1, HCO/Ib3yeMble NPH U3YYEHHH JHCUHILIHHBI MOLYJIs
Ilpy w3ydeHMH OUCIMIUIMHBEI IPUMEHSETCS TpagUIHOHHAA (PelpOXyKTHBHAs) TEXHOJOTHS

o0yueHus.

2.4.4.2. Ilnanupyemsble pe3yJbTaThl 00y4eHHs! (MHAMKATOPSI) N0 AHCHHILIHHE

KOII H HAHMEHOBAHHE
KOMIETECHITHH

ILnanupyemsble pe3yabTaThbl 06y4eHHs! (HHIHKATOPHI)

[1K-10. CrocobeH onpenensrs
OpraHu3alMOHHEIC H
TEXHHYECKHE MEpPEI A
BBIILTABKH CTAJIH B KOHBEpTepe

3HaThb:

PO4 ocHOBHBIE 3aKOHOMEPHOCTH H3MEHEHHS CTPYKTYpPBl M CBOCTB
META/IOB M CIUIABOB INpPH Pa3MYHLIX ONepalusaX TepMHYECKOM
06paboTku.

YMmertsh:

POS5 paspabatsiBaTe pexxHMbl TEpMHYeCKO# 00pabOTKH B 3aBHCHMOCTH
oT TpeOyeMbIX CBOMCTB.

Bnaners:

PO3 meromuko#t BbiOOpa METAJUIOB C 3aJAaHHBIMH CBOHCTBaMH s
5IIEMEHTOB KOHCTPYKLHI ¥ 060py0BaHHS.

IK-11. Crniocoben K
OCYILIECTBICHHIO
TEXHOJIOTHYECKHX MEPOTIPHATHH
obpaboTku METaJlIOB
JaBJIEHHEM

3narh:

POS5 ocHOBHBIE 3aKOHOMEPHOCTH HW3MEHEHMs CTPYKTYpPhl H CBOHCTB
METAJUIOB M CIUIABOB IpH pa3NMyHBIX OMNepalMsax TepMHUEecKOi
00paboTKH U CBA3b €€ ¢ IPYTUMH BHIAMH 00paboTKH.

Ymerts:

POS5 BeIOHpaTh MeTATHUECKHE MAaTEPHATIBI 1A A€Talle MallHH H
MEXaHU3MOB; MPOBOAUTE CPAaBHUTENBHYIO OLICHKY METAJNIHUECKUX
MAaTepHaJIOB M0 MX KCILUTYyaTALIMOHHBIM M TEXHOJOIHYECKHM
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CBOMCTBaM M METAJUTYPrHYECKOMY KauecTBY.

Bnapers:

PO6 metonukoi paspaGoTKu peKUMOB TepMHYeCKOH 06pabOTKH I
M3JEJIUH ¢ 3aJaHHBIMH CBOMCTBaAMHU.

ITK-13 Cnocoben K
OCYIIECTBICHUIO
TEXHOJIOTHYECKHX Meponpwrmﬁ
JIMTEHHOrO  TPOM3BOACTBA M
OpraHM3allid  COINIACOBAHHOM
paboTe! ero noapasaeneHu.

3HaTh:

PO4 ocHOBHBIE 3aKOHOMEPHOCTH HM3MEHEHMSl CTPYKTYpbl M CBOMNCTB
METa/VIOB M CIUIaBOB IPH Ppa3IM4HBIX OMNEPalMAX TEPMHYECKOM
00paboTKH U CBA3b €€ C JINTEHHBIM MPOU3BOACTBOM.

Ymern:

PO6 nonk3oBarkes qMarpaMMaMu COCTOSHHS, AHArpaMMaMH
PEKPHCTAIM3aL|HM, AHarpaMMaMH H30TEPMHYECKHX H
TEPMOKHMHETHUECKHX NPEBPALIEHMUIT, a TAKoKe CTIIPaBOYHBIMH JaHHBIMH
IJ1A OTpeJieieHHs XapakTepa (ha30BbIX U CTPYKTYPHBIX MIPEBpaILeHHH
H U3MEHEHHs CBOMCTB NIPH TepMHUeckoi 00paboTKe; HCIIOIB30BATh
JaHHBIE CTPYKTYPHBIX HCCIIEIOBAHMI 111 BEIOOpa M OTpaboTKH
TEXHOJIOTHH TEPMHUYECKO 06paboTKH.

Baaners:

PO3 oCHOBHEIMH MeTOJaMHM, crocobaMH H cpeAcTBaMH 06paGoTKH
JAHHBIX TPH NPOM3BOJICTBE OTIHBOK.

2.4.4.3. Conep:kaHue THCIUILTHHBI

Kon
pasaena,
TeMEI

Pazpen, Tema
JHCIMIJIHHBI

Copepxanue

Tepmuueckas o6paboTka B
P1 YCIIOBHSAX 3arOTOBUTEIBHOTO
NPOM3BOJICTBA

Tepmuueckas o6paboTka CIWTKOB M HENpPepBIBHONHTHIX
3arotoBok. Crtpoenue ciurka. Llenu Tepmoobpaborku
CTalbHBIX CIIMTKOB. Pexkum omxura cnutkoB. OTtmyck
KOHCTPYKLIMOHHBIX u JIETMPOBaHHBIX cTanen.
I'oMOreHH3UpYIOIHH CTYTIEHYATBIH OT/KUT CTaJIH.
Tepmuueckass o6paboTka  KpYNHBIX  IIOKOBOK  Jyifl
TPOM3BOJICTBA BAJIKOB ropsA4ed mMpokaTkH. MexaHuyeckue
CBOICTBa Nociie TepMHYecKoi 06paboTku

Tepmuueckas o6paboTka B
P2 YCIOBHAX MNPOKATHOIO
NPOU3BOJICTBA

Tepmudeckas o00paboTka COpTOBOro TMpoKaTa OOLIEro
Ha3HaueHHs. TexHonorus TepMooOpaboTKU COPTOBOrO
npokara obiero HaszHaueHus. TepmoobpaGoTka mpokara
U3 YIJIEPOIUCTBIX " BBEICOKOYTJIEPOJUCTEIX
HHCTPYMEHTAIBHBIX CTaled. PexHMEI OTXKHra COpTOBOrO
npokata u3 craneid Y7, ¥8, V9. Pexxum omxura coptoBoro
npokara ®3 cranei Y10, V11, V12, VI3. Pexum
«HCTIPaBUTEIBHOr0» OTIKMIa COPTOBOrO NPOKATa M3 CTAICH
V7...Y13.TepmoobpaboTka copTOBOrO  IpoKaTa - H3
JIETHPOBaHHBIX ~ MHCTPYMEHTANlbHBIX  cTaneif. Pexum
OTIYCKa COPTOBOro mnpokata. Tepmuyeckas oGpaboTka
npokarta u3 IIAPUKOMOIIHITHUKOBBIX cTanei.
Tepmuueckas 06paboTka mMpokaTa M3 KOHCTPYKIHMOHHBIX
cranedd. M3oTepmuueckuli OTXKMr B NPOXOAHBIX Medax.
Tepmuueckas  obpaboTka copTOBOrO  MpokKara M3
peccoponpykHHHBIX cTaneii (60A, 70A, 60CA, 55C2A).
Tepmuueckas ob6paboTka JHCTOBOro mpokara. OCHOBHEIE
BHIBI TepMHuYeCKOH 00paboTKH, HCMONb3yeMble MpH
[POM3BOACTBE  JIUCTOBOrO  MpoKaTa.  TepMuueckas
006paboTka NHUCTOBOrO MpOKAaTa M3 YIJIEPOAMUCTOH CTalH.
PesxiM oODKMra CTalbHBIX PpYIOHOB. Tepmuyeckas
06paboTKa JIMCTOBOTO MPOKaTa W3 Pa3THYHEBIX CTaeH
Vnpounstomas  TepMuueckas — obpaboTka  mpokarta.
TexHonoruss  Tepmuueckoi  00paboTkH  cTepxKHEBOMH
apMmatypel. TeXHOJOrMs TEPMHYECKOro  YNPOYHEHHS
npokara s 6ypoBbIX 1uTaHr. TeXHOJIOrHs TepMHYecKoH
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006paboTKM CTANTBHBIX KATAHBIX MIOMOJIBHBIX LIAPOB

P3

Tepmuueckas obpaborka
TPaHCIIOPTHOrO MeTaIa

Tepmuueckas oOpaboTka KeIe3HONOPOKHBIX  KOJIEC.
Ananuz  ycnmoBHH paboThl JKENe3HOJOPOXKHBIX KOJIEC.
Cranu 114 skene3Ho0pOXHBIX Konec. IIpoTtusodiokeHHas
obpaboTka  JKENe3HONOPOKHBIX  Komec.  CrocoBsbl
OKOHYATENBHOM  TepMMyeckoit  obpaboTku  konec.
Kontpone kayecTBa konec

Tepmuyeckas o06paboTka 3KENE3HOMOPOIKHBIX PENLCOB.
Ananuz ycnoeui paGotel. Cranu i H3rOTOBIEHHSA
penscoB. IlporuBoduiokeHHas TepMmHYeckas oOpaGoTka
penbcoB. 3aKkalKa KOHLUOB penbcoB. TepMHuecKas
obpaboTka penbcoB mo Beei anmuHe. KoHTpons kauecTBa
TepMHYECcKOi 06paboTKH.

P4

Tepmuueckas o6paboTka B
YCJIOBHAX
MaIIHHOCTPOUTENBEHOTO
TNpeAnpUATHs

Tepmuyeckas obpaboTka pexkymero UHcTpymenta. Cranu
IUIS PEKYIMX HHCTPYMEHTOB M TEXHOJIOTHYECKHH npoLiece

H3rOTOBJIEHHSA HMHCTPYMEHTAa. TexHonorus
npeaBapUTENbHOH TepMHueckod 00paloTKM 3aroTOBOK.
3akalka ~ WHCTpYMeEHTa. Otmyck HHCTPYMEHTOB.

Tepmuueckas 06paboTka KpenesKHO YaCcTH MHCTPYMEHTA.
Tepmuueckas o6paboTka IUTAMMOB I8  ropsA4ero
nedopMupoBaHus. YcnoBus paboThl AeTaled LITAMIIOB
ropauyero aedopmupoBaHusa. TpeGoBaHHA K CTalnaM uis
MPOMU3BOACTBA ILITAMIIOB ropsYero AehOpMHPOBAHHMS.
TexHonoruueckuii npolecc H3rOTOBIEHHA IITAMIIOBOTO
HHCTpYMEHTA. IIpensapurensHas TepMoobpaborka
IITaMIIOB Pa3/IMYHbIX pa3MepoB. TexHonorus TepMHUIecKoi
00paboTKH KPYMHEIX IITAMIIOB.

Tepmuueckas 06paboTka 3aroTOBOK M3 KOHCTPYKLIHOHHBIX
craneit. Bumsl Tepmuueckod 00paloTku 3aroroBok u3

KOHCTPYKLHOHHBIX crareii. IIpensapurensHas
TepMHYecKas obpaborka bbb} yAyHIIeHHs
obpabaTbiBaeMOCTH pe3aHHeM. OcobenHoctn

M30TEPMHUYECKOTO OTKHra MOKOBOK M3 JIETMPOBaHHBIX
ueMeHTyeMblx craneid. Hopmanuzauusa nokoBok u3
YIJIEPONUCTBIX M HH3KOJIETUPOBAHHBIX  CTaJIel.
Hopmanuzanus  MOKOBOK M3 YIVIEPOOHCTBIX M

HH3KOJIErHPOBaHHBIX craneii. ITpenBapuTenpHas
TepMHUYecKas obpaboTka st yIy4IUEeHHUs
obpabaTeiBaeMOCTH XOJIOTHBIM TUIACTHYECKUM
JnedopMHUpOBaHHEM. OcobennocTtn TEXHOJOTHH

TepMHYecKkod 00paboTKH OTJIHBOK.

2.4.4.4. SI3bIK peaJM3alHy POrPaMMBI

HporpaMl\da JUCHHUITIIHHBI pealIu3yETCA Ha TOCYJapCTBEHHOM A3EBIKE Poccuiickoit (Iie;[epauun.

YYEBHO-METOJHUYECKOE
JUCIHHUTIIMHBI

DJIeKTPOHHBIE pecypchbl (H3JaHHs)

1. Tlomemox, A.1. O6opyroBaHue U aBTOMaTH3allHs IIPOLECCOB TEIIOBOM 006paboTku : yueOHOe
nocobwue : [16+] / A.W. [Tonemox ; HoBocubupckuii rocy1apCTBEHHBIH TeXHHYECKHiT
yHuBepcuTeT. — HoBocubupcek : HoBocubupckwii rocy1apcTBEHHBIH TeXHHYECKHH YHUBEPCHTET,
2018. — 324 c. : un., Tabn. — Pexxum gocrtymna: no noanmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=574950 (nata obpamenus: 08.02.2021). —
Bubnuorp. B xH. — ISBN 978-5-7782-3781-0. — TekcT : 31eKTpOHHEII.

2. Paitiiec B. b. Texnonorus XMMHKO-TepMHUYECKOH 00paboTKH Ha MAalIMHOCTPOUTENBHEIX 3aBOJaX

"

HH®OPMAIIMOHHOE OBECIIEYEHHE
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[Onexrponnsti pecype] / B. B. Paiintec. - Mocksa : M3naTescTBo «MarmuHocTpoenuey, 2005. -
298 c. - URL: http://biblioclub.ru/index.php?page=book&id=228188

IleuyaTHble u3ganun

L. A. IL T'ynses. MeramnoBenenue : yueGHUK 115 By30B / A. I1. I'ynses, A. A. I'ynses. - 7-¢
H3]1., epepab. u nom. - Mocksa : Anbgac, 2011. - 644 c.

2 MarepranoBenene M TEXHONOrHsS KOHCTPYKIMOHHBIX MAaTePHAIOB
CTYHEHTOB BY30B, 00Yy4alOIMXCA IO HANp. IOATOTOBKH 0aKalaBpOB H MATHCTPOB

Y4eOHHK Uit
/ [B. B.

Apsamacos, A. H. Bomukos, B. A. T'onosun u mp.] ; mox pen. B. B. ApzamacoBa, A. A.
Yepenaxuna. - 2-e u31., crep. - Mocksa : Akanemus, 2009. - 448 c.
3 Jlaxtun YO. M. Marepuanosenenne : yueGHuk mis texs. By3os / FO. M. Jlaxtum, B. II.
JleonTsepa. - 5-e u31., crepeoTui. - Mocksa : Anssuc, 2009. - 528 c.

IIpodeccronanbubie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIPABOYHbIE H OHCKOBBIE CHCTEMBbI
1.http:/lib.urfu.ru/mod/resource/view.php?id=1909

2.https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D 1%82

3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.htm]

5. \\nuk-140-017\3apanus\Kadbenpa MT

Marepuasnsi aias aug ¢ OB3
Bece xontent OBC npezcrapien B Buje (GaitioB crenuansHoro GopMara [l BOCIPOH3BEICHHAS
CHHTE3aTOPOM PE€YH, a TaK XK€ B TECTOBOM BHJE, IIPUTOJHOM /IS MIPOYTEHHS ¢ HCIIOIB30BAHHEM
9KPaHHOM JIyTIbl ¥ HaCTPOMKOH KOHTPACTHOCTH.

2.4.2. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

CeneHnst 00 OCHAIMEHHOCTH [JUCHHIUIHHBI CHENHAIM3HPOBAHHLIM H J1aG0pPATOPHBIM
000pyA0BaHHEM M POrpaMMHBIM o0ecnedeHnem

Ne Bun 3anatuii HaumenoBanue OcHalEHHOCTD CMELHATBHBIX Ilepeuennb
n\n CreLHaIbHBIX NIOMEIEHMH U NOMelleHHH 1)1 MpPOrpaMMHOT0
MOMELIEeHHH U CaMOCTOATEbHOMH paboThl obecrnieueHus.
MOMELIEHUH 115 PexBu3utel
CaMOCTOATENBHOM NOATBEPXKAAOLIETO
paboTsl JOKYMEHTa
1 | Jexuuu Yyebuas MebGenb ayauTOpHas ¢ | -OnepauuoHHas
ayIUTOPHs AJ1s KOJIHUeCTBOM pabounMx MecT B | cHCTeMa Windows,
NpOBeICHUsA COOTBETCTBHH C KOJNHYECTBOM | OHCHBIM nakeT
NeKLMOHHBIX cTyneHToB, pabGodyee  Mecto | Microsoft Office
3aHATHH npenojasarens, nocka | JJorosop Ne 43-
ayaHTOpHas. 12/1712-2019 ot
KomnsroTepHas TexHuka: | 18.11.2019;
KOMIUIEKT npoekuuoHHoro | -IInardopma Microsoft
obopynoBanus: Teams (B coctase
HOyTOYK/KOMMbIOTEp, npoekTop, | Microsoft Office-365)

NPOEKLHOHHEIH 3KpaH/IocKa.

Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

- Cucrema
yTpaBieHHus yueOHbIM
KOHTEHTOM H
obyuennem LCMS
Moodle

Ceobogno
pacnpocTpaHseMoe
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[0 ¢  OTKpHITEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE

JlabopaTopHsble VYuebHas Mebens ay/IMTOpHas ¢ | -OnepauronHas
paboTsl ayIUTOpHs Iy11 | KonuuyecTBOM pabouMx MecT B | CHCTeMa Windows,
TIPOBEIeHUA COOTBETCTBHH C KOJHYECTBOM | OHMCHBIN naKeT
nabopaTopHeIX | cTyneHToB,  pabouee  Mecro | Microsoft Office
pabot TIPETNOaBaTENS, mocka | Joroeop Ne 43-
ayIMTOpHad. 12/1712-2019 ot
KomnerotepHas TexHuka: | 18.11.2019;
KOMILIEKT npoekuonHoro | -Ilnardopma Microsoft
obopynoBaHus: Teams (B cocTaBe
HoyTOyK/KOMIblOTEp, MpoekTop, | Microsoft Office-365)
NPOEKLUOHHBIH akpas/mocka. | JoroBop Ne 43-
Verpoiictea, mnomwmou€HHele k | 12/1712-2019 ot
CeTH 18.11.2019;
HurepHer, JOCTYI B | - Cuctema
9JIEKTPOHHYK0 HMHGOPMAaLMOHHO- | yIpaBleHHs y4eOHbIM
obpasoBatenbHylo cpeny HTH | koHTeHTOM H
(punuan) Yp®@V, kommnekr | o6yuenuem LCMS
JUUEH3HOHHOro  mporpammHoro | Moodle
obecneueHus Ceo6oaHo
pacnpocTpaHsemoe
[I0O ¢  OTKpHITHIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-Iloroeop Ha
TIpeIOCTAB/IEHHE
MOCTOSHHOTO JOCTYMa
K ceTH HTepHeT OT
30.12.2019 Ne 800037
CamocrosrensHas | [lomemenus s | MeGens ayJuTOpHas ¢ | Horoeop Ne 43-
pa6oTa CTyIEHTOB | CaMOCTOATENBHOH | KonuuecTBoM pabounx mect B | 12/1712-2019 ot
paboTsl COOTBETCTBMM ¢ KomuyectBoM | 18.11.2019;
obydJarommxcs cTyneHtoB, pabouee  Mecto | -Ilnatpopma Microsoft
npenojaaBaTens, nocka | Teams (B cocTase
ayaQuTOpHasl. Microsoft Office-365)
KomnbsioTepHas TexHuka: | Jorosop Ne 43-
KOMIUIEKT npoekuuonHoro | 12/1712-2019 ot
obopynoBaHHs: 18.11.2019;
HOYTOYK/KOMMBIOTEpP, MpoekTop, | - CHcrema
MIPOEKLIMOHHBIH 9KpaH/0CKa. | YIpaBleHHs yueOHBIM
VerpoiicTBa, NOAKIOYEHHBIE K | KOHTEHTOM H
ceTH obyuennem LCMS
Wurepner, JOCTyTl B | Moodle
9NeKTpoHHYI HHbopMaLuoHHO- | CBoGoAHO
obpaszoparensHyto cpeny HTH | pacnpoctpanseMoe
(bunuan) VYpdY, xommuekr [ IIO ¢ OTKpBHITEIM
JIHLIEH3HOHHOTO  MPOTrpaMMHOrO | KOIOM: GNU
obecneueHus GENERAL PUBLIC

LICENSE;

-JloroBop Ha
NpeIOCTaB/IeHUE
MOCTOSHHOTO JOCTYyMNa
K cetd UHTepHeT oT
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30.12.2019 Ne 800037

4 | Texyuuii Vyebnas Meb6ens ayJIuTOpHas ¢ | Joroeop Ne 43-
KOHTPOIIb H ayJTUTOPHS 11 KOJMHYEeCTBOM pabouux Mect B | 12/1712-2019 or
NIPOMEXKYTOYHAs TEKYILEero COOTBETCTBMHM ¢ KosiuyecTBoM | 18.11.2019;
aTTecTalus KOHTpOJA U CTyneHToB,  pabouee  mecto | -Ilnardopma Microsoft

NPOMEKYTO4HOM | mpemnojasarens, nocka | Teams (B cocrase

aTTecTaluH ayUTOpHas. Microsoft Office-365)
KomnerotepHas TexHHKa: | JloroBop Ne 43-
KOMILJIEKT npoeKUHoHHoro | 12/1712-2019 ot
obopynosaHus: 18.11.2019;
HOYTOYK/KOMMNBIOTEp, MpoekTop, | - Cucrema
NPOEKLIMOHHBIH SKpaH/I0CKA. | YMpaBieHUs yUeOHbIM

YerpoiicTBa, NOAKTIOYEHHBIE K

KOHTCHTOM H

ceTu obyuenuem LCMS
Hurepner, JOCTYTI B | Moodle
JNEKTPOHHYI0 HH(opMauHoHHO- | CBo6oaHO
obpasosarensHyio cpeny HTH | pacnpoctpansemoe
(bumuan)  VpdV, kommnekt | [I0 ¢ OTKPBITBIM
JIMIEH3HOHHOTO  NPOrPaMMHOIO | KOZOM: GNU
obecneyeHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
NpeioCTaBIEHHE

MOCTOAHHOIO JOCTYNa
K ceTd MHTepHer ot
30.12.2019 Ne 800037

2.5. PABOYAS] IIPOTPAMMA TUCHHUILIMHBI «OCHOBBI HAYYHO-
HCCIENOBATEJBLCKOU PABOTBI B OBJIACTH ITIPOU3BOJCTBA METAJLJIOB»

2.5.1. CONEP’)KAHUE U OCOBEHHOCTH PEAJIM3 ALY JUCITUILIAHBI

2.5.5.1. TexHooruu 0Gy4eHust, HCIOJIb3YeMbIe NpH H3yYeHHH THCHHILTHHBI MOXYJIs
Ilpy WM3yYeHMH NHCHHMIUTHHBI NPHMEHSETCH TPalHIHOHHAS (penpoayKTHBHAS) TEXHOJIOTHS

o0y4yeHus.

2.5.5.2. Ilnaunpyemble pe3yabTaThl 00y4eHHs (HHAMKATOPDI) 110 JHCIHILTHHE

Kon 1 HanMeHOBaHHe
KOMIIETeHIHH

ILtannpyemble pesyabTaThl 00y4enus (HHAHKATOPBI)

[IK-8. Cnocoben onpenensts
OpraHM3aLUOHHEIE "
TEXHHYECKUE MepEI no
BLIIIABKE YYTYHA B JOMEHHBIX
rneyax

3HaTh:

PO3 Meroasl auddepeHIMaTBHOrO M MHTETpaNbHOrO HCYHCIEHHI,
TeOpHIO M (DepeHIHaNBHEIX YPABHEHHI /14 NIOCTPOSHHS M aHATM3a
MaTEeMATHYECKHX MOJIE/IeH ABJIEHHH M TEXHOJIOTHYECKHX IPOLIECCOB.
YMerth:

POG6 npumeHaTs MeTOBI aHANH3a H 06PabOTKY IKCIIEPUMEHTABHBIX
AaHHBIX, CHCTEMATH3aLHH HAYYHO-TeXHHYECKOH HH(OpMaImH.
Bnapers:

PO4 pnanets HaBbikoM 0GOBILEHHS H [IPEAOCTABICHUS PE3YIETATOB
COLIHOJIOHYECKOIO HCCIIEIOBAHHS B HAYYHOM OTYETe.

IK-11. Cnocoben K
OCYILLECTBIIEHHIO
TEXHOJIOTHYECKHX MEPOTIPHATHI
obpaboTku METaJLIIOB
JaBJIEHHEM

3HaTh:

PO6 nmpunmMmbl moOcTpoeHMs MaTeMaTHUecKHX Mozeiell o
SKCIIEPHMEHTANbHBIM JaHHBIM H B paMKax aHAJIMTUYECKOro IMoaxoaa.
Ymers:

PO8 nporno3upoBath Ha 0OCHOBE HH()OPMALIMOHHOTO MIOKCKA
KOHKYPEHTOCIIOCOOHOCTh MaTepHala M TEXHOIOTHH.

Baapgers:
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PO7 Bnapmets HaBBIKAMH CAMOCTOATEIBHOH paboThl ¢ MCTOYHHKAMH H
JIUTepaTypoil A noucka HHGoOpMaLKy, ee IPUMEHEHHA B
MPAaKTHYECKHX CHTYALHAX.

I1K-13 CniocobeH
OCYIIECTBIIEHHIO

K

TEXHOJOHYECKHX Meponpm'mfr‘[

JIUTeHHOro
OpraHu3aluu
paboTe! ero noapasaesieHHi.

NPOU3BO/CTBA

)51

COIVIaCOBaHHOM

3narth:

PO5 npuHUMIHATBEHBIE
3KCIIePUMEHTA.

Ymertn:

PO8 npuMeHATE METOABI CHCTEMAaTH3aLMH HayYHO-TEXHUYECKOH
HHGOpMalMK, FOTOBUTL Hay4HbIe MATepHANBI K ITyOIHKaLMH.
Baaners:

PO3 ocHOBHBIMH MeTOJaMH, criocobaMH H cpeficTBaMH 06paboTku
JAHHBIX [IPH [POU3BOACTBE OTJIHBOK.

0COOEHHOCTH COBPEMEHHOI'0 Hay4HOro

2.5.5.3. Cogep:xaHue JUCHHIIHHBI

Kon
pasaena,
TEMBbI

Pazpen, Tema
JTHCHHIIMHBI

Coaepxanne

AHanutndeckuii 0630p
P1 nUTEpaTypsl N0 331aHHOM
npobneme

[Tepen cryneHToM (JIH60 TBOPUECKOH IpyNMOH CTYINEHTORB)
CTaBUTCS  MHAMBMOyanbHas  3afa4a B objacTu
NPOW3BOACTBA 4YYTyHa, BKJIIOYas TMOATOTOBKY PpyA K
JNOMEHHOH IU1aBKe (BO3MOXKHBIE HAIPaBJIEHMA: MOArOTOBKA
IIUXTBl K CIEKaHWIO, arjJoMepauus, TEeXHONOTHi H
o0opyaoBaHHe NPOW3BOACTBA OKAThILIEH, HCCIeIOBaHUEe
CBOMCTB KOMIIOHEHTOB JIOMEHHOH IIHXThI, TEXHOJOTHA H
obopyaoBaHHe JOMEeHHOH IaBkd M T.4.). Ilo naHHOMY
HanpaBJI€HUIO CTYAEHTBl CaMOCTOATENBHO BBITIOMHAIOT
noadopKy nuTepatypsl, 6onbiinid 00beM M3 KOTOPOH (He
meHee 90 %) JMomKHA COCTaBNATH MNepHOAMYECKAsd
JIUTEepaTypa, OTpaXkaiolias  pe3yibTaThl  IOCIEIHHX
HAay4YHBIX W TPaKTHYECKHX MCCNEeJOBaHMil Ha BeRyIIHX
NpeanpuaTHaX crpadbl ¥ 3apybexbs. Ilo BbIGpaHHEIM
MaTepHallaM CTY[EHTHl [JO/DKHBI MPOBECTH AaHAM3 C
BHIBOAOM O Hauboslee NpHEMJIEMBIX pe3ynbTaTax,
BO3MOXKHBIX JUISl HCTIOJIb30BAHHS.

P2

IToaroTroBka u MpOBEJECHHE
SKCIIEPUMEHTAIBHBIX
HcclleIOBaHHI 10 3aaHHOMH
npobneme

JIns KayecTBEHHOTO MPOBENEHMS SKCIEPUMEHTA CTYIEHTY
HeoOXOAUMO COCTABHTh TUIaH IKCNIEPUMEHTa, 00CYAMTh €T0
C  pYKOBOAMTENEM, MOArOTOBUTH  HMelolleecs B
naboparopun obGopynoBaHHe. Bo3MoxHO HcMonb30BaHHE
obopynoBaHus 3aBOACKMX J1abOpaTOPHiA 1O COrIacoOBaHMIO
¢ pykoBoacTBOM. OOs3aTeNbHBIM fABJIAETCA MOATOTOBKA
o0Opa3uoB skcnepuMeHTa. JIIs CTYAEHTOB OYHO-3204HOH
dopmbl 06yueHHs TPOBEJIEHHE SKCIIEPUMEHTA He ABJIAETCH
o0s3aTenbHBIM,  BO3MOXKHO  [MpOBeAE€HHE  BbIOOpKH
CTaTHCTHYECKHX 3aBOJCKMX J1abOpaTOpPHBIX [JaHHBIX MO
3aJJaHHO} npobneMe Mo MecTy paboThL.

O6paboTka 1 aHaTH3
MOJTy4eHHbIX
P3 9KCMIEPUMEHTAIIEHEIX H
CTATHCTHYECKUX 3aBOACKHX
JTAHHBIX

O6paboTka ¥ aHAIH3 TOMYUYEHHBIX 3KCIEPUMEHTAIBHBIX H
CTATHCTHYECKHX 32BOACKHMX JAaHHBIX POBOJHTCS
METOIaMH MAaTeMaTHYEeCKON CTaTHCTHKH. PesynbTaTtoMm
MOKeT OBbITh MOJTy4eHHe Onpee/IeHHOH MaTeMaTHIECKOH
3aBUCUMOCTH.

2.5.5.4. 5131k peaau3zanMH NPOrpamMMal
I[IporpaMMa THCIMIUIAHEI peaTu3yeTcs Ha rocynapcTBeHHOM si3bike Poccuiickoit denepanun.
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YYEBHO-METOIUYECKOE u
JACHUAITIIMHBI

DJIEeKTPOHHBIE pecypchl (H3XaHHA)

«HE UCIIOB3YIOTCA»

IleuaTHble H3ganus

1. Baitnyx B. B. Hayunas nearensHocts crynentos. CucTemusiit anams [Teker] : MOHorpadus
/ B. B. Baiinyk. - Mocksa : Madpa-M, 2018. - 143, [3] c. - (Hayunas mbicip). - AB-1 9k3.

2. Topenos H. A. Metonosniorust Hay4HBIX uccinenoanuii [Tekcr] : y9eGHHK M IPAKTHKYM IS
OakanaBpuara u Maructpatypa / H. A. I'openos, 1. B. Kpyrnos, O. H. Kopa6iega. - 2-¢ 3.,
nepepad. u gom. - Mocksa : IOpaiit, 2019. - 365, [1] c. : un - (BakamaBp u Marmcrp.
Axanemudeckuit kype). - Ab-10 k3.

3. Asponuna, JI. H. ITuceMeHHBIe paGoThl HaydHOro cTHIA : ydeOGHoe mocobue / JI. H.
AsnonnHa, T. B. I'yceBa. - Mocksa : ®OPYM : Huppa-M, 2020. - 72 c. - (Bricuree
obpasosanue : bakamaspmar). - Bubmaorp.: c¢. 52-53 (17 nass.). - Ilpunoxenus: c. 54-70. -
I'pud. - ISBN 978-5-00091-494-6 : 13k3.

4. IlnanupoBanue U 06paboTKa pe3ynbTaTOB dKcIepiMenTa : yuebuuk / C. B. Boukapes, T. B.
Bacunsepa, A. JI. T'anunoBckuit [u ap.]. - Crapeii Ockon : THT, 2020. - 508 c. : mi. -
IIpunoxenus: c. 480-505. - bubmuorp.: ¢. 506-507 (13 uass.). - [pud. - ISBN 978-5-94178-
678-7 : 2 5K3.

HH®OPMAIIMOHHOE OBECIIEYEHHE

IIpodeccuonanbHbie 6a3b1 JaHHBIX, HHYOPMANHOHHO-CIIPABOYHBIE H IOHCKOBBIE 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\3aganus\Kadenpa MT

Marepuansi aius aun ¢ OB3
Bece xontent OBC npencraBner B Buge (GaiinoB chenmansHOro Qopmara s
BOCIIPOM3BEICHHSA CHHTE3aTOPOM pEYH, a TaK K€ B TECTOBOM BHIE, NPHTOJHOM IS
IIPOYTEHHS ¢ MCIIOIb30BaHHEM SKPAHHOH JIYNIBI H HACTPOHKOM KOHTPACTHOCTH.

2.5.3 MATEPHAJIbBHO-TEXHUYECKOE OBECIHEYEHHUE TUCHUILINHBI

Ceegennsi 00 OCHAIIEHHOCTH [MCUMIUIHHBI CHENHATH3HPOBAHHBIM H J1a60paTOPHBIM
000py10BaHHEM H NPOrPAMMHBIM obecnedeHHEeM

Ne Bun 3ansTtuii HaumeHoBaHue OcHalleHHOCTh CHeLHANbHbBIX Ilepeuenn
mn crieuranbHbIX MOMELLEHHH U MOMELLEHHH as TIPOrPaMMHOI0
NIOMELIEHHH U CaMOCTOATENbHOH paboThl obecrieueHus.
NOMelLeHUH s PexBusutsl
CaMOCTOSTENBHOM TIOATBEPKIAIOLIETO
paboTsl JIOKYMEHTa
1 ITpakTudeckue VueOHas Meb6ens ayqUTOpHas ¢ | -OnepauuonHas
3aHATHUA ayAUTOpPHA A KONTMYeCTBOM pabo4yux MecT B | CHCTeMa Windows,
NpOBeeHUs COOTBETCTBHM C  KOJIHYECTBOM | O(hHUCHBII HakeT
NPaKTHYECKHX cTyneHtoB, paboyee  Mecto | Microsoft Office
3aHATUH TIpernojaBaTens, nocka | Horosop Ne 43-
ayauTOpHas. 12/1712-2019 ot
KomnrerotepHas TexHuka: | 18.11.2019;
KOMIUIEKT npoekiorHoro | -IInardopma Microsoft
o0opynoBaHus: Teams (B cocTaee
HOYTOYK/KOMIIBIOTEp, TpoekTop, | Microsoft Office-365)
MPOEKLHOHHBIA 3kpan/nocka. | Jorosop Ne 43-
VYerpoiictBa, nomwirouéHHele K | 12/1712-2019 ot
CETH 18.11.2019;
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HnrepHer, JOCTYII B
3NIEKTPOHHYI0 HMH(POPMALIHOHHO-
obpasoBatensHyto cpeny HTH

- Cucrema
yHpaBieHUs yuyeOHbIM
KOHTEHTOM H

(punuan) Yp®dV, kommiekr | o6yuennem LCMS
JHLIEH3HOHHOTO  mporpamMmHoro | Moodle
obecneueHus Ceroboano
pacnpocTpaHseMoe
IO ¢ OTKpBITHIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
NIpe/lIoCTaBIeHHe
TNOCTOAHHOIO MOOCTYyIa
Kk ceth HHrepHer ot
30.12.2019 Ne 800037
CamocroarensHas | ITomemenus qis | MeGenb ayauTOpHas ¢ | Horosop Ne 43-
paboTa CTyIeHTOB | caMOCTOATENbHOM | KonuyecTBOM paGoumx Mect B | 12/1712-2019 ot
paboTsl COOTBETCTBMM ¢ komuuecTBoM | 18.11.2019;
ofyuaromuxcs cTyneHToB,  pabowee  Mecto | -Ilnardopma Microsoft
npernojasartens, Jocka | Teams (B cocTase
ayIMTOpHas. Microsoft Office-365)
KomnerotepHas TexHuKa: | JloroBop Ne 43-
KOMIUIEKT npoekuuoHHoro | 12/1712-2019 or
obopynosanus: 18.11.2019;
HOyTOYK/KOMMBIOTEP, MNpOEKTOp, | - CHcTema
NPOEKLIUOHHBIH 3KpaH/IoCcKa. | ynpaB/ieHHs yueOHBIM
VYerpoiicTBa, MNOAKIIOYEHHBIE K | KOHTEHTOM H
CeTH obyyennem LCMS
Hureprer, JOCTYTI B | Moodle
3JIEKTPOHHYIO HH(opMauuoHHO- | CBoGOAHO
obpazoparensHyto cpeny HTH | pacnpocrpansemoe
(bumuan)  VpdVY, xommuekt | [IO ¢ OTKpHITBIM
JIMLIEH3HOHHOIO  MPOrPaMMHOIO | KOJOM: GNU
obecneyeHus GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
[pelOCTaB/ICHHE
MIOCTOSIHHOTO I0CTYyna
k cety MHTEpHET OT
30.12.2019 Ne 800037
Texymuit VuebHas Meb6enb ayauTopHas ¢ | Morosop Ne 43-
KOHTpO/Ib H ayIuTOpHs IS KomuuecTBoM pabouux wmect B | 12/1712-2019 ot
[IPOMEKYTOYHAs TEKYILEro COOTBETCTBMM ¢ KonuyectBoMm | 18.11.2019;
aTTecTalus KOHTpOJIA H cTyneHtoB,  pabouyee  Mecto | -Ilnarpopma Microsoft
MIPOMEXKYTOYHOH | MpenojaaBaTens, nocka | Teams (B cocTaBe
aTTecTaluH ayJUTOpHAas. Microsoft Office-365)
KomnerotepHas TexHuka: | Joroeop Ne 43-
KOMILIEKT npoekiHoHHoro | 12/1712-2019 ot
obopynoBaHHs: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, TpoeKTop, | - Cucrema
MIPOEKLIMOHHBIH 3KpaH/f0ocKa. | ynpaBieHHs y4eOHBEIM

VerpolicTBa, NoAKIOYEHHBIE K
ceTH

HnrepHer, JOCTYTI B
JJIEKTPOHHYIO  MH(OpMalMOHHO-

KOHTEHTOM H
o0yuennem LCMS
Moodle
CrobogHo
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obpasoBatensHyio cpexy HTH
(bunuan) VpdY, kommaekT
JMUEH3MOHHOTO  NPOTPaMMHOro
obecnieueHHs

pacnpocTpaHseMoe
IO ¢ OTKpHITEIM
KOZIOM: GNU

GENERAL PUBLIC
LICENSE;

-JloroBop Ha
MpeAoCTABIEHHE
TIOCTOSTHHOTO JOCTYIa

K ceTH MHTEpHET OT
30.12.2019 Ne 800037
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