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Pasgen 1. OBIIASA XAPAKTEPUCTHKA MOAYJISI «OBIIEAHKEHEPHBIE
OCHOBBI ITPOU3BOJACTBA METAJLJIOB»

1.1. AHHOTAUMSA COXEPIKAHHA MOXY.IS

Monyns «OGLienHXeHepHbIE OCHOBEI MPOM3BOJACTBA METATIOBY BXOMHT B CHCTEMY
MOTyeH, 00pa3oBaTe/IbHOM MporpaMMsl MeTannyprus, ypoBeHs MOATOTOBKH — GakanaBpuar.
IIpencrasnser coGoii 3aBepLIEHHYIO 110 COIEPIKAHHIO, METOMYECKOMY 00ecleYeHHI0 yueOHyI0
CAMHMILY, OpHCHTHPOBAaHHYIO Ha ()OPMHPOBAHME LENOCTHOM TIpyNmbl KOMIETEHIHE,
OTHOCAIMXCS K OOLIEMHKEHEPHBIM OCHOBAaM IIPOH3BOCTBA METAILIOB,

Mozyns M.1.17. «OGiuerH eHepHBIE OCHOBEI IIPOM3BOJICTBA METAIIOB» BKIIOYEH B
001IyI0 YacTh y4eGHOrO IIaHa B KauecTBe JMMCIMILIHHEL 110 BEIOOpY cTyzmeHTa. COCTOMT M3 Tpex
MUCIMIUIMH: MeTpornorus, CcTaHZapTHsalmus H cepTH(HKALus, (1.17.1.), Meramnyprus u
TEXHOJIOTHY Iponeccos capku (1.17.2.), [ToAroToBka MEUHEpPaNEHOTO H TEXHOTEHHOTO CBIpbA K
miaske (1.17.3.)

Monyne 3aknafgpiBaeT  OCHOBHEIE [OHATHS O METPOJIOTHH, CTaHIApTH3ALHH,
HOATBEPIKACHHH COOTBETCTBHA H CHCTEMaX MEHEKMeHTa KadectBa. (Ocofoe BHHMAHHME
YACIACTCA  METPOJIOTHIECKOMY ~KOHTPONIO META/LTypIHYecKoro 0GOpYNOBAHHS, yMEHHAM
TIPOU3BONATE H3MCPCHHS OCHOBHBIX OJICKTPHYECKHX BENHYMH, 3HAHMIO TEPMHHONOTHH M
CHMBOJIMKH, 3HaHHH IIPHUHLMIIOB IEHCTBHA, KOHCTPYKLIMH, CBOMCTB, obnacreif NpUMEHEHHS
OCHOBHBIX ~ SJICKTPOTCXHMYECKMX M ONEKTPOHHBIX  YCTPOHCTB,  3JIEKTPOM3MEPHTEIBHEIX
MPHOOPOB. 3HAYUTENHHOE BHHMAHHE YemsfeTcs (GOpPMHpPOBAaHHIO Yy CTYHEHTOB 3HaHHi
SIEKTPOTEXHUIECKUX 3aKOHOB, METO/IOB aHAIIM3a 3EKTPUUECKUX M MATHHTHEIX IeMeit.

1.2. CtpykTypa n 06beM Moay.is

O6LeM JHCUHILIMH
N - MOyJIst H BCero Dopma HTOroBoii IPOMeKRYTOYHOIH
n/n €peYdeHb NHCLHILIHH MOAYJisi MOJYJISi B 324€THBIX aTTeCTallHH MO AHCUHILIHHAM
eTMHHIAX A dacax MOJY/Sl M B LIEJIOM MO MOAYJIIO
1 Merponorus, crannapruzanus u 3/108 3ayer
" | cepruduKams
o Meramtyprus u TexHOIOTHS 2/72 3a4er
" | IPOLIECCOB CBapKH
3 [ToaroroBka MEHEpATLHOTO H 3/108 JK3aMeH
" | TEXHOTEHHOT'O CHIPhS K IUIaBKE
8/2
HTOI'O no moaymo: e R PRIy ENOTPRRD

1.3. Ilociien0BaTeILHOCTE 0CBOEHHSI MOIYJIs B 06Pa30BATEIbHOM nporpamme

IIpepekBH3NTBI MOaYIs1 OCHOBBI HH)KEHEPHBIX 3HAHHIH
ITocTpeKBH3HTHI H KOPPEKBH3HTHI OcHoBBI MeTaILTypruy, MeTamtyprideckue
MOJY ISt TEXHOJIOTHH

1.4. Pacnipenesienne KOMNETeHUMIA 110 AHCUMILTHHAM MOY.IH, IJIaHHpYeMbIe
Pe3yJIbTaThI 00yueHHs (HHIHKATOPLI) 110 MOIY.TIO
Vsydenue [MCUMIUIAH MONYIA TNPEAYyCMATPHBAECT (DOPMHUDPOBAHUE KOMITETCHIIHi
IOCPETICTBOM IOC/ICOBATE/ILHOTO OCBOCHHS PE3YNbTaToB 00YYEHHs Ha OIpEIENEHHOM yPOBHE
CIIOXKHOCTH COJIEPIKAHHS.
Pesynsrarel ofydeHus M0 AMCLMIUIMHE — 3TO KOHKPETHEIE 3HaHHA, YMEHHS, ONBIT W




JpyrHe pe3ynbTaThl (ColepkaTelbHble KOMIIOHEHTHI KOMIIETEHIHi), KOTOPBIX ILIAHHPYETCS

JOCTHYE Ha

aTamne
IPOJAEMOHCTPHPOBAHEI

U3yYeHHUs

JHCIHIIIHHEI

o0yJaroImuMucs H OLIEHEHBI

KOTOpBIE JOIDKHBI  OymyT
IpernoaBareIeM o

MOIyIsL |

HHJIMKaTOpaM/H3MepsAEMBIM KPHTEPHSAM, BKIIIOYEHHEIM B (QOPMYTHPOBKY PE3YIBTATOB 00yJIEHHS.
WuauxaTop — 3T0 mpH3HaK / CHTHaN/ Mapkep, KOTOpBIN IIOKa3bIBAET, HA KAKOM YPOBHE
o0y9aromuiics JO/DKEH OCBOHTH pe3ylbTaThl OOydYeHHS M HX [peIbsSBICHHE IOIDKHO
MIOATBEPAUTE (DaKT OCBOCHHUS NPEIMETHOTO COAEPKAHUS TAHHON JHCIHUILIMHBL
WHauKaTopel yYMTBIBAIOTCA IpH BHIOOpE M COCTaBIEHHH 3a@HHH KOHTPOJIBHO-
OLICHOYHEIX MEPONIPHATHH (OIIEHOYHBIX CPEICTB) TEKYIeit U MPOMEKYTOYHOM aTTeCTAIHH.

Ilepeuenn
Kon u nanmeHoBanue Ilnanupyemsle pe3ybTaThl 00ydeHHs
JUCIHHILIHH
KOMIIeTeHIIHH! (MHAHKATOPBI)
MOIYJIfA
1 2 3
MeTtponorus, I1K-8. Cniocoben onpenensats | 3uaTh:
CTaHJapTH3aluusd U | OpraHUzalMOHHEBIE H PO4 ocHoBHBIE rpyNIBI H K1aCChl COBPEMEHHBIX
cepTHdHUKaLKs TEXHHYECKUE Mephl 110 MaTepHaJIOB, X CBOMCTBA M 00JIaCTH PUMEHEHHH,
BBIIUIABKE YYyTyHa B TIPHHLIMITEL BBIOODA.
IIOMEHHBIX Meyax Ymerb:
PO7 onpenenats ¢u3nyeckue U MeXaHHYECKHE
CBOHMCTBa MaTepHAJIOB [IPH Pa3IMYHBIX BUAX
HCIIBITAHUH.
Bnapners:
PO4 Bnaners HaBbIKOM 0600IIEHH H
TNpe0CTaBIEHNS PE3YIbTATOB COLMOIOTHYECKOrO
HCCIIEIOBaHHA B HAYHYHOM OTYETE.
IIK-12. Cnocoben k 3HaThb:
OpraHu3aluu Ipolecca PO3 ocHOBbI METPOJIOTHH, METOAEI M CPEACTBA
OM/I uBEeTHBIX META/UIOB U | H3MEPEHHs (PU3HYECKHX BEJIHYHH, IPABOBbIE
CILIaBOB OCHOBBI U CHCTEMBI CTAHAAPTH3ALIHH H
cepTUdHUKaLIHK.
YmMmern:
PO3 npumeHATh TEOpETHUECKHE 3HAHHS O
MPOM3BOJICTBE JUIS PeLeHHs NPAKTHYECKHUX 3a/1a4.
Baagern:
PO3 Bnapnets MeToaMu aHaIH3a HANPSKEHHOTO H
ne(hOpMHUPOBAHHOTO COCTOSIHHI MaTepHasoB,
NPUHLMIIAMH BEIOOpa MaTepPHAJIOB I SJIEMEHTOB
KOHCTPYKLMH H 000pyIOBaHHS.
TIK-14 Cnocoben k 3HaTh:
COBEPILIEHCTBOBAHHMIO PO4 coBpeMeHHbIe METOIbI H NPHHLIAITEI
NPOU3BOACTBEHHBIX yIpaBJIeHHs Ka4YeCTBOM MPOYKLHMH Ha BCEX
NPOLECCOB B TUTEHHOM CTagHsX €€ >KH3HEHHOIO LIUK/Ia.
TPOM3BOJICTBE Ymern:
POS5 ucnonb3oBate CTaHAAPTH H ApYyTHe
HOPMAaTHBHBIE JJOKYMEHTBI I1PH OLIEHKE, KOHTPOJIe
KauecTBa ¥ cepTHOHUKALIMY NPOIYKLIHH.
Bnagers:
PO4 meTonukoii OLleHKH KayecTBa
METALTYPrHYeCKOr0 ChIpPBA.
Mertamuryprus 1 IIK-10. Cnocoben 3nartsh:
TEXHOJIOrUs ONpeaensThb PO6 ocHOBHBIE 3aKOHOMEPHOCTH NPOLIECCOB
NPOLIECCOB CBAPKH | OpraHH3allMOHHEIE U reHepaluy U epeHoca TeIUIOTh, IBHKEHH
TeXHUYECKHE Mephbl I JKHIKOCTH M ra30B MPUMEHHTEIBHO K
BEIMJIABKH CTaIH B TEXHOJIOTHYECKHUM arperartaM 4epHoil 4 LIB€THOMH




KOHBepTepe

METAJLTYprUH.
Ymers:

POG6 paccuuThIBaTh M aHATW3MPOBATh OCHOBHELIE
($H3HMKO-XHMHYECKHE TTapaMeTphl BEACHHS TJIaBKH B
CTaJIeIIaBHIILHEIX arperaTax.

Baagetn:

POS5 obnanaHue HaBEIKaMH paboThI Ha
OTEYECTBEHHOM H 3apy0eskHOM 000pyA0OBaHUH JUIA
BE/ICHHA [UIaBKH B CTaJIETIaBUIIbHBIX arperarax.

IIK-11. CniocobeH k
OCYLIECTBJIEHHIO
TEXHOJIOTHYECKHX
MeponpuaTHii 06paboTku
METaJI/IOB JaBIEHHEM

3uate:

PO7 ocHOBHBIE HanpaB/IeHUs M IyTH MOBILIEHHS
KauecTBa M SKOHOMHH YEPHBIX U LIBETHBIX
METaJIJIOB, YMEHBIIEHHS METAJNIOEMKOCTH U3e/HH,
UCIIONB3YS 1S 3TOTO 3HAHHUA TEXHOJIOTHH
TepMHUecKoit 06paboTKH.

Ymerth:

PO9 ananu3uporaTh yciaoBHA paboThl KOHKPETHBIX
JeTanei ¥ W3eNuit, onpeaenaTs Haubonee BaXHBIE
IUIA JaHHBIX YCJIOBHH XapaKTepHCTHKH CBOMCTB U
CTPYKTYPBbI METAITHYECKHX MaTePHAIIOB; HAYYHO
o0ocHOBaTh BEIOOpP BHAA H pexuMa TepMUYecKOoH 1
KOMOWHHPOBaHHBIX crIOCOOOB 06paboTky MeTa/IoB
U CIUIaBOB, YYUTHIBAS XUMHUYECKHIT COCTAE,
HCXOJTHOE CTPYKTYPHOE COCTOSIHHE W 3aJaHHBIH
KOMIUIEKC CBOMCTB.

Bnapern:

PO8 MeTogamMu 1o BBIIOJTHEHHIO B paMKax
NPOEKTHO-TEXHOJOTHYECKOH AeATebHOCTH
TEXHUKO-DKOHOMHYECKHX PacyeTOoB Ui
COBEpILEHCTBOBAHHUS H pa3paboTKu
TeXHONOTHYeCKHX NpoLieccoB 00paboTKy METAIIOB
JIaBJIEHHEM.

IIK-13 CnocobeH k
OCYILECTBJICHUIO
TEXHOJIOrHYECKHX
MEpONPHATHH TUTEHHOTO
TIPOM3BOACTRA H
OpraHW3alMK COrIaCOBaHHOM
paboTEI ero noapasaeNneHH.

3HaThb:

PO6 ¢uznueckyro cyIHOCTh MPOLIECCOB
(OpMHpPOBaHHUS CTPYKTYpPBI H CBOHCTB OTJIMBOK.
Ymetn:

PO9 ynpaenare nporeccaMu GpopMHpOBaHHA
Ka4decTBa OTJIMBOK.

Baaners:

PO6 obnananue HaBbIKaMH 10 pa3paboTke
TEXHOJIOTMYECKOT'0 TIPOLIECCa H3rOTORIIEHHS
OTJIMBOK M KOHCTPYKTOPCKO-TEXHHUECKOH
JIOKYMEHTALIHH HA HEro, OCYLIECTBIIEHUIO KOHTPOJIS
TEXHOJIOTMYECKHX NTapaMeTpOB JIUThS U
ynpaBlieHHA UMH, BeIOOpYy Haubonee
palMOHANIBHBIX BAPHAHTOB TEXHOJOTHH H CIIOCO00B
JIUTBSL.

TlogroroBka
MHHEPAJIEHOTO U
TEXHOr€HHOI'0
CBIPBA K IJIaBKe

ITK-9. CniocobeH onpenensrsb
OpraHM3alHOHHO-
TE€XHUYECKHE MEpHI 110
BBITIOJTHEHHIO
IIPOU3BOJCTBEHHBIX 3a/JaHU
B OT/EJIEHHSX CTIeKaHHs
arnoMepalMOHHOM IHXTHI

3HaTh:

PO3 TeopeTnyeckie 0OCHOBBI TEXHOIOTHI
arJoMepaLyOHHOrO MPOH3BOACTBA.

Ymern:

PO3 paccuuTthiBaTh U aHATU3UPOBATH XMMHYECKHE
¥ H3MKO-XMMHYECKHe MPOLIECCHI, MPOLIECCHI
MaccornepeHoca, IPOUCXOLINE B
TEXHOJIOTMYECKHX Tpolieccax nepepaboTku
(oboraieHus) MUHEPaIbHOTO CHIPhS.

Bnaangers:




PO4 Bnapers MeTonukamu pacuera
TEXHOJIOTHYECKHX PEKHUMOB ariof0MEHHOr0
NIPOH3BO/CTREA.

IIK-11. Cnocoben k
OCYILIECTRIIEHHIO
TEXHOJIOTHYECKHUX
MEpONpUATHH 00paboTku
METAJUIOB JIaBlIEHHEM

3nare:

PO7 ocHoBHBIe HanpaBenus 1 myTH NOBbIMeHNs
Ka4ecTBa M 3KOHOMHH YEPHBIX M LIBETHBIX
METAJIOB, yMEHBLICHHA METAUTIOEMKOCTH M3/IEHIA,
UCII0NB3Ysl AT 3TOrO 3HAHMS TEXHOJIOIUH
TepMHUYeCKOr 06paboTky.

Ymers:

PO9 ananusmposars ycnosus paorst KOHKpETHEIX
A€TajeH ¥ U3MENHIA, OTIPENIeNATh Hauboslee BAKHLIE
AA NaHHBIX YCTIOBUH XapaKTePHCTHKH CBOMCTB H
CTPYKTYPBI METAIMYECKMX MAaTEPHANIOB; HAy4HO
06ocHOBaTh BHIGOp BHIA H PeXK1Ma TepMHYECKOH 1
KOMOMHHMPOBAHHBIX CIIOCOBOR obpaboTku mMetannos
H CIITIABOB, YYHTBIBAs XMMHUYECKHIf COCTaB,
HCXOMHOE CTPYKTYPHOE COCTOSHHE M 3a1aHHEI
KOMIUTEKC CBOMCTB.

Baapers:

PO8 MeTonamu no BeInosHeHuio B paMKax
NPOEKTHO-TEXHOJIOTHYECKOM NeATENIBHOCTH
TEXHHKO-9KOHOMHYECKHX PacyeTOoB Jid
COBEPIICHCTBOBAHUA U pa3paboTKH
TEXHOJIOrHYECKHX MPOLECCOB 06paboTKH METAILIOR
JaBJIeHHEM.

IIK-13 Crnocoben k
OCYIIECTBIIEHHIO
TEXHOJIOTHYECKHX
MEpONPHATHIA TUTEHHOrO
NIPOM3BOJICTBA H
OpraHU3alMH COIIACOBAHHOM
paboTEl ero moapaszenenuii.

3unarth:

PO3 ocHOBHBIE NPUHIKIEL ¥ cIOCOGH!
OCYLUECTBJICHHS pecypcocOeperarolix TeXHOMOr |t 1
CO3/1aHHs 6E€30TXOIHOTO NPOH3BOICTEA B JIMTEHHOM
TIPOM3BO/ICTBE.

Ymers:

POS5 ouenuBare SHEPro3KONOTHYECKYIO
3(peKTHBHOCT MPHMEHEHNS HOBOH TEXHOIOMMH Ha
OCHOBE 3KODANIaHCHBIX PACYETOB NPH NMPOH3BOCTRE
OTJIHBOK.

Baagers:

PO4 onertom pacuetor Temnobix apdexros u
OLICHKH BO3MOKHOCTH IIPOTEKAHHA XHMHYECKUX
PeaKiHii Ha OCHOBE CIIPaBOYHEIX JAHHBIX
TEPMONMHAMMYECKHX BETMYHH [IPH TIPOU3BOLCTBE
OTJIMBOK.

1.5. ®opma obGyuenns

Peamusanus monyis npenyemorpena s 00y4aromHXcs 110 OYHOH M 0YHO-3209HOH dopmam.

PA3JIEJI 2. TIPOTPAMMBI MO YIS «OBIIEMH)KEHEPHBIE OCHOBBI
ITPOU3BOJCTBA METAJLJIOB»

2.1. PABOYAS IIPOTPAMMA AUCHUIIIAHBI «<METPOJIOI 14,
CTAHJIAPTU3ALIUS U CEPTUDUKALIUS»

2.1.1. COAEP)KAHUE U OCOBEHHOCTH PEAJIM3AIIMU TUCIUTLIMHBI

2.1.1.1. Texnosrornu o6y4ennus, HCII0/Ib3yeMble DU H3YYeHHH HCIHILIMHBI MOXY.IS




Ilpy u3yd4eHHMM MUCHMIUIMHBI NPUMEHSETCS TPAJULMOHHAS (PENpOLYKTHBHAS) TEXHOJIOTHS

00y4eHHA.

2.1.1.2. ILnaHupyeMble pe3yJbTAThl 00yd4eHHs (HHIHKATOPHI) N0 JTHCHHILIHHE

Kon m HanMeHOBaHHE
KOMIIeTeHIHH

Ilnanupyembie pe3yabTaTbl 00ydeHus (HHIHKATOPbI)

TTK-8. CnocobeH omnpenensars
OpraHM3alldOHHbIE U
TEeXHHYECKUE MEPBI 110
BEITIJIABKE YYT'YHa B JOMEHHBIX
neyax

3HaTh:

PO4 ocHoBHBIE rpyTIisl H KIaCChl COBPEMEHHBIX MaTepHalloB, X
CBOHCTBa M 00/1aCTH IPUMEHEHUS, [IPHHLIUIIBI BBIOODA.

Ymern:

PO7 onpenenars puzuueckre U MexaHHUECKHe CBOHCTBA MaTepHaloB
NpH pa3IUYHbIX BUAAX UCTILITAHHH.

Baaners:

PO4 Bnapers HaBbIKOM 00001IEHHS U PEOCTABIEHHS Pe3yILTaTOB
COLIMOJIOTHYECKOr0 HCCIe0BaHHs B HAYYHOM OTYETE.

ITK-12. CriocobeH k
opranuzauuu nponecca OMJ]
I[BETHHIX METAJUIOB H CIUIaBOB

3narn:

PO3 ocHOBBI METPOJIOTHH, METOABI ¥ CPEJICTBA H3MEPEHHU
(hM3HUECKUX BeIHYHH, IIPAaBOBBIE OCHOBBI M CHCTEMBI CTaHAAPTH3aLIUH
H cepTH(OHKALIHH.

VYMmern:

PO3 npuMeHSATh TEOpETHUECKHE 3HAHUA O IPOU3BOJICTBE A/ pelleHHs
MpaKTHYEeCKHX 3a1ay.

Bnaners:

PO3 BnageTs MeTOAMM aHaTHM3a HANPAKEHHOTO U Je(OPMHPOBAHHOIO
COCTOSHHH MaTEepUAIOB, PUHIMIIAMH BEIOOpa MaTepHaoB Il
5JIEMEHTOB KOHCTPYKIMIH M 000pYAOBaHHS.

ITK-14 CnocobeH k
COBEPLUEHCTBOBAHHUIO
MPOM3BOJICTBEHHBIX MIPOLIECCOR
B JIMTEHHOM IIPOH3BOACTBE

3uaTh:

PO4 coBpemeHHbIE METOBI M IPHUHLUIIBI YIPABISHUA KAUYeCTBOM
MPOAYKLIHH Ha BCEX CTaHAX €€ )KH3HEHHOTO LIMKJIA.

YmeTh:

POS5 ucnons3oBaTh CTaHAAPTEI H APYrHe HOPMATHBHBIE JOKYMEHTHI
TpH OLIEHKe, KOHTPOJIE KauecTBa U cepTH(UKALIMM NPOIYKLHH.
Baapers:

PO4 MeToaHKO# OLIEHKH KauecTBa METAILTYPrU4eCKOro ChIPhA.

2.1.1.3. Coxep:xanne JUCHHILIHHBI

Koxa
pa3nena,
TEMBI

Pa3nen, Tema
JAHCHOHIIITHHBI

Copep:xanne

P1 Mertponorus

Kpatkas wucropus pa3eutis. OCHOBHBIE TEPMHHBI H
onpezeneHui. OCHOBHbIE YpaBHEHHA U3MEPEHHUI;

Illkaner w3MepeHuid. @OHU3MYECKHE BEIWYHMHBI H  HX
eIMHHLBL. Buasl husHuecKUX BeJTHYMH M equHHL. CHcTeMa
eqUHHL (U3NUECKHX BeJHYMH. MexIayHapoaHas cHcTeMa
emMHHL  ¢u3uveckux  BenuuuH.  OmpepneneHue o
comepkaHHe ocHOBHbIX eauHunl CH. O eaunHMuax
IUIOCKOr0 M TenecHoro yrnos. [IpousBoausie eaunuip: CH,
KpaTHble M J0JIbHBlE eAMHHLBEL. (OCHOBHBIE BOIPOCH
u3MepeHHH W cpencTB u3Mepenuit. Kiaccuduxauus
u3MepeHHH. OCHOBHBIE XapaKTEPHCTHKH H3MEPEHHH.
Knaccudukanus CcpencTs H3MepeHHH. ABTOMaTH3alMA
CPEACTB M3MEpeHHil. OTaloHbl €AMHHL (H3HYECKHX
BemuuuH.  Knaccudwuxanusa — stanoHoB.  [Ipumepsr
MoCTpoeHusAs STalOHOB. IlorpemlHOCTH M3MepeHMH U
cpencts  u3MmepeHui.  OmnpeneneHue  MOTPELIHOCTH
pe3ynbTaTta u3MepeHHu. Moaens o6beKkTa H3MEpEHHH;
OCHOBHbIE  MCTOYHMKH  TOrPELIHOCTH  pe3yJsbTara




usmepenuid. Knaccudukauus norpeiHocTell M3MepeHHiA.
HopMupoBaHue METPOJIOTHYECKHX XapaKTEPHCTHK CPENCTB

M3MEPEHHH. Homenknarypa METPOJIOTHYECKHX
XapaKTepUCTHK. Crioco6sl HOPMHPOBaHU
METPOJIOTHYECKUX XapaKTePHCTHK. Onpenenexnue

HOPMHPYEMBIX METPOJIOTHYECKHX XapakTepucTHK. Knacchl
TOYHOCTH CpencTB M3MmepeHHit. OOo3HAauYeHHE KIACCOB
ToyHOCTH. Teopus wuHPopMauHH. DHTpomus kak Mepa
CTEMEHH HEOMPEJENEHHOCTH COCTOSHHA  (HM3HYECKOH
CHCTeMbl. OHTponus M HH(opmauus. [Ipumenenue
OCHOBHBIX TNOJIOMKEeHHU TEOpHH vH(opmaLu.
OHTpPONMIHHOE  3HAYEHHE TOTPELIHOCTH  HM3MEpEeHHIA.
Mertonsl  onpenenenuii.  I'ocynmapcTBeHHas — ciyxk6a
obecreueHus eNUHCTBA u3MepeHHil. 3akoH Pd «O6
obecrieueHMH €QMHCTBA M3MepeHHH». [ocylnapcTBeHHas
MeTponoruyeckas ciyxba P®. VrTeepxkaeHwe THma
CpeAcTB M3MepeHUH. MeTOAUKY BBITIOJIHEHHS H3MEPEHHH.

P2

CranpapTusanus

CymHocTe cTaHpapTH3alMH. Pa3sBuTHe CTaHAapTH3aLMH.
Ocnoeuble mnoHatua. llenw, 3amauM  cTaHZapTH3ALMM.
VpoBHHM cTaHaapTH3auMu. Buasl cranpapros. Kareropuu
craHaapTos. HopMaTHBHEIE IOKYMEHTBI M HX NPHMEHEHHE.
Opranuzauus pabor no crangaptuzaumu P®. IMTpaBoBbie
OCHOBBI ~ cTaHaapTH3auud. OpraHel W CiyxO0bl 110
crangaptusauvd. Ilopsanok  paspaboTkH  CTaHOapTOB.
lockonTpone ¥ rocHagsop. MapkupoBka NpPOAYKLMH.
HudopmanronHoe obecnieueHue pabor 1o
cTaHaapTu3auMd. MexayHapoaHas — MH(OpMalMOHHAs
cucrema. HMHudopmauuonHoe obecrnieueHne B Poccuu.
O6wepoccuiickue knaccupukatopsl. CoBeplLIEHCTBOBaHHE
I'CC.  Cranpaptuzauus B pasnMuHblX  cdepax.
CraHpapTHzalliss  CHCTEM  YNpaBlIE€HHS  KauyeCTBOM.
MexnyHaponHad — OpraHusalus 10  CTaHAApTH3ALMH
(UCO). UCO 9000;

CrangapTH3anus U 3KOJIOTHA. HCO 14000.
Mexnynaponnas anexTporexHuyeckas komuccus (MOK).
AKTyanbHBlE BONpPOCHl B MpaKTHKE MEXIAyHapOJHOM
CTaHJapTH3ALIMH. apMoHM3aus CTaHJapTOB.
ITpumeHeHHe MEeXIYHApOIHBIX CTaHAapToB B PO,

P3

Ceptudukauus

Ilpeanoceinku  pa3BUTHA  ceprudukauud. OCHOBHBIE
TEPMHHBI M omnpefeneHus. OpraHM3alMOHHasA CTPYKTypa
CHCTEM  OLEHKH COOTBETCTBHS M  CEepPTH(HKALHH.
Ceprudukaums npoaykuuu. Cxembl  cepTHdHKaLUM
npoaykuu. CepTH(HKAlMS YCIyr M ee O0COOEHHOCTH.
Cxembl ceprudukaumu ycmyr. CepTHdHKaLMsa CHCTEM
KauecTBa M mnpousBoacTBa.  CepTH(MKAIMOHHBIE
TpeboBaHuA K cHcTeMaM KauecTBa. CepTH(dHKALMOHHEIE
TpeboBaHMA K KadecTBY npou3eoacTBa. Ceprhdukaims
niepcoHaa. PeruoHansHas CTaHJapTH3aLHs U
cepridukanus. Ponk KOHTpakTOB B o6ecrieueHHH KavecTra
NPOAYKUHH M npousBoacTBa. OLEHKa COOTBETCTBHA.
Axxkpenurans B P®. MexayHaponHas npakTHKa B
00J1acTH aKKpequTauui. AyIUT KayecTsa.

2.1.1.4. f3pIk peaH3alHH NPOrPaMMBI

IIporpamMma AUCHHIIMHBI peaIH3yeTcs Ha TOCYIapCTBEHHOM si3bike Poccuiickoi denepamum.

2.1.2. YYEBHO-METOIHUYECKOE W HH®OPMAIIMOHHOE OBECIEYEHHE




JTUCIHATLIAHEI

JJIeKTPOHHBIE pecypchbl (M3AaHHs)
1. OcHoBEI cTaHIapTH3aLMH, MeTposorHH 1 ceprudukanuu / F0.I1. 3y6xos, K0.H. BeproBckui,
A.T'. 3exyHoB u 1p. ; nox pen. B.M. Mummuna. - Mocksa : JOuutu-J{ana, 2015. - 447 c. -
Bubmuorp. B kH. - ISBN 978-5-238-01173-8 ; To e [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=117687

2. B.I'. Crannaptu3sanus 4 Ka4ecTBO MIPOIYKIHH : yuebHoe nocobue / B.I'. CMHpHOB,
M.C. Kamnna, M.3. UnpkyH. - 2-e uzg., crep. - Munck : PUIIO, 2016. - 303 c. : cxeMm., TabuL. -
bubmmorp. B xH. - ISBN 978-985-503-572-6 ; To xe [Dnextponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=463686

IleuaTHbIe H3JaHHHA

L

Benos, Branumup Bragumuposud . MeTpoorus, cTanapTa3anus, cepTrUKaIus 1
KOHTpOIb KayecTBa [Texcr] : yueb. mocobue st By30B / B. B. Benos, B. B. [lerponasnoBckas. -
Mocksa : KHOPYC, 2018. - 272 c.
2. Metponorus, cTaHapTH3anus, cepTudukanus : yuebuoe nocobue g By3on / A. UL
Apucros, B. M. IIpuxozsxo, W. JI. Ceprees [u ap.]. - Mocksa : UTHOPA-M, 2014. - 255, [1] c.
IIpodeccnonanbubie 62361 AAaHHBIX, HH(OPMAHOHHO-CIPABOYHBIE H MOMCKOBbIE CHCTEMBI
1. http:/lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoQObrazovatelnymProgrammam#%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

Marepnansl ans sy ¢ OB3
Bece kontent OBC mpesncraBnien B BHAe ¢aiiioB cmenuansHOro (opmara  JuId
BOCIIPOM3BEICHUSA CHHTE3aTOPOM PEYH, a TaK )€ B TECTOBOM BHJE, IIPUIOJHOM IS IPOYTEHHS
C HCIIOIE30BaHUEM 3KPAHHOM JIyIbI M HACTPOIKOM KOHTPACTHOCTH.

2.1.3. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE TUCITATLINHBI

CBenemm 00 OCHAIMEHHOCTH JAHCHUILIMHBI CIEIHAJH3HPOBAHHBIM H HaﬁopaTOleﬂM
YA0BAHHEM H IPOrpaMMHBIM obecrnedeHHEM

000

Ne Bupn 3anaTui HaumeHoBaHue OcHalleHHOCTb CHeLHANBHBIX Ilepeuens
m\n CreLHalbHBIX MIOMEILEHHH 1 MOMELLEHHH s NpOrpaMMHOro
TOMEILEHHH U CaMOCTOATENILHOH paboTHI obecreueHu.
MOMEIIEHHH AMs PexkBU3HTEI
CaMOCTOATENIbHOM TNIOATBEPKAAIOIIErO
paboTsl JOKYMEHTa
1 | Jlekumn Vyebuas Meb6enpb ayIUTOpHas ¢ | -OnepauuonHas
ayaMTOpHA A KOJIMYecTBOM pabounmx MecT B | cHcTeMa Windows,
MpOBEAEHHUS COOTBETCTBHM C  KOJMYECTBOM | O(HCHBIN NaKeT
JIEKLIHOHHBIX crynedtoB, pabouee  mecto | Microsoft Office
3aHATHH TpernojiaBaTens, nocka | Jorosop Ne 43-
ayJUTOpHas. 12/1712-2019 ot
KomnetotrepHas TexHuKka: | 18.11.2019;
KOMILIEKT npoexuuonHoro | -IInardopma Microsoft
obopynosanus: Teams (B cocTase
HOyTOyK/KOMIBIOTEpP, mpoekTop, | Microsoft Office-365)
MPOEKLIMOHHBIHN DKpaH/mockKa. Horosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema

ynpaBlieHHs y4eOHbIM
KOHTEHTOM H
obyuennem LCMS




Moodle

Croboaso
pacrnpocTpaHseMoe
IIO ¢  OTKPBITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE

[TpakTHyeckue VuebHas Mebens ayAMTOpHas ¢ | -OnepanumoHHas
3aHATHSA ayIUTOpUs I/ KONTMYECTBOM pabovMx MecT B | CHCTEMa Windows,
NpOBeIEeHHS COOTBETCTBMH C  KOJIMYECTBOM | O(UCHBIi nakeT
MPaKTHYECKHX cTyneHTOB, paboyee  Mecto | Microsoft Office
3aHATUR IpernojaBarers, nocka | orosop Ne 43-
ayqUTOpHas. 12/1712-2019 ot
Komnelotepnas Texnuka: | 18.11.2019;
KOMIUIEKT npoekuuoHHoro | -Ilnardopma Microsoft
ofopynoraHus: Teams (B cocTaBe
HOYTOYK/KOMIIBIOTEp, IpoekTop, | Microsoft Office-365)
NPOEKILHOHHBIH skpan/focka. | Jloropop Ne 43-
VcrpoiicTea, mnoakmouéHHele K | 12/1712-2019 ot
ceTH 18.11.2019;
HnrepHer, JoCTyT B | - Cucrema
9JIEKTPOHHYI0 HMH(OpPMaLMOHHO- | yrpaBneHUs yueGHbIM
obpaszoBarensHyto cpeny HTH | koHTeHTOM M
(bunman) VpdVY, komrutekt | o6yuenuem LCMS
JMLEH3HOHHOTO  miporpaMMHoro | Moodle
obecreueHus CerobogHo
pacrnpocTpaHsieMoe
II0O ¢  OTKpHITBEIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
npefocTaBleHHe
NIOCTOSAHHOTO JIOCTYIa
k cerd HWHrepHer oT
30.12.2019 Ne 800037
CamocroarensHas | [Tomemenus nns | Mebens ayIUTOpHas ¢ | Jororop Ne 43-
paboTa CTYI€HTOB | CaMOCTOATENbHOH | Komu4yecTBOM pabouux Mect B | 12/1712-2019 ot
paboThl COOTBETCTBHM ¢ KomuuecTBoM | 18.11.2019;
oby4aroimuxcs CTydeHTOB, pabouee  Mmecto | -Ilnardopma Microsoft
npernoaaBarens, nocka | Teams (B cocTaBe
ayIMTOpHas. Microsoft Office-365)
Kommerotepras TexHuka: | JloroBop Ne 43-
KOMIUIEKT npoekuxonHoro | 12/1712-2019 or
ofopynoBaHus: 18.11.2019;
HOYTOYK/KOMIBIOTEp, TpoeKTop, | - CHcTemMa
MPOEKLIHOHHBIH 9KpaH/I0CKa. | YNpaBleHUs y4eOHBIM

VerpoiicTBa, NOAKIIOUEHHBIE K
CeTH

Hurepner, JocTyn B
3IEKTPOHHYID HH(}OpPMAaLHOHHO-
obpaszopatensHylo cpeny HTH
(bunuan) VYpdY,  KOMILIEKT
JIMLIEH3UOHHOTO  IIPOrpaMMHOI0
obecneueHus

KOHTEHTOM U
obyuennem LCMS
Moodle

CeoboaHo
pacrpocTpaHsieMoe
[TIO ¢  OTKpBITEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE;

-Jlorosop Ha




NpeaocTaBiIeHue
MOCTOSHHOrO AOCTyMA
K ceTd MHTepHer ot
30.12.2019 Ne 800037

4 | Texywmuii VuebOHas Meb6ens ayIouTOpHas ¢ | doroeop Ne 43-
KOHTpOJIb U ayaUTOpHA A Kojau4yecTBOM pabouux wmect B | 12/1712-2019 ot
IIPOMEXKYTOYHAsA TEKYILEro COOTBETCTBHM ¢ KonuuectBoM | 18.11.2019;
aTTecTalus KOHTpOJIS H cTyneHToB,  pabouee  Mecto | -Ilnarpopma Microsoft

NPOMEKYTOUHOM | mpenoaaBarens, nocka | Teams (B cocraBe

aTTecTaluH ayIMTOpHas. Microsoft Office-365)
Komnetotephas TexHuka: | Jlorosop Ne 43-
KOMILIEKT npoekuyoHHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMIIBIOTEpP, TpOeKTOp, | - CucTema
[IPOEKLMOHHBIH 9KpaH/I0CKa. | yNpaBieHHus y4eGHbIM
VerpoiicTRa, MOAKMIOYEHHBIE K | KOHTEHTOM H
CeTH oby4yeruem LCMS
HurepHer, J0CTYT B | Moodle

BNEKTPOHHYIO HHbopMaruonHo- | CeoBoaHO
obpazoparensHyto cpexy HTH | pacnpocrpansemoe
(bunuan) VYp®VY, kommiekt | [I0 ¢ OTKPHITHIM

JIMLIEH3HOHHOTO0  MPOrpaMMHOTO | KOJOM: GNU
obecneueHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
NpelOCTaB/IeHHE

MIOCTOSTHHOT'O JOCTYMa
K ceTd MuTepuer ot
30.12.2019 Ne 800037

2.2. PABOYAS ITPOT'PAMMA JUCIHUILIMHBI «<METAJLJTIYPTUSA U
TEXHOJIOT'HUA ITPOIECCOB CBAPKH»
2.2.1. COIEPXXAHHE H OCOBEHHOCTH PEAJIM3AIIUU JTUCIIATLINHBI
2.2.2.1. TexHos10ruu 00y4enusi, HCNO/Ib3yeMble IPH H3YYeHHH JUCIHMILTHHBI MOXY IS
[Ipu u3y4eHuH TUCIMILTHHEI IPHMEHSETCS TPAIMIMOHHAS (PENPOAYKTHBHAS) TEXHOTIOTHS

o0yueHHs.

2.2.2.2. IlnanupyeMble pe3y/IbTaThl 00yueHHs (HHINKATOPHI) N0 TUCIHILIHHE

Kox m nanmMeHoBanue
KOMIETEeHIHH

Ilnannpyemblie pe3yabTaThl 0Gy4eHHs (HHAHKATOPLI)

[TIK-10. CrocobeH onpenensTs
OpraHH3aLUOHHbIE H
TEXHHYECKHE MEPBI IS
BBITUTABKH CTAJIA B KOHBEPTEPE

3uarts:

PO6 ocHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB I'eHEepaliK U NepeHoca
TEIUIOThI, IBHKEHHA JKMIAKOCTH H Ta30B PUMEHHTENBHO K
TEXHOMOTHYECKHM arperaTtaM 4€pHOH H LIBETHOH MeTaJUTypriu.
Ymern:

PO6 paccumThIBaTh M AHATH3HPOBATE OCHOBHBIE (PU3MKO-XMMHUYECKHE
napaMeTpel BEeJICHUS TIaBKH B CTAJIeNJIaBHIIbHBIX arperarax.
Baapgers:

PO5 obnananue HaBbikaMH paboThI HA OTEUECTBEHHOM H 3apy6exkHOM
000py/I0BaHHH JUIA BEJICHHA TUIABKH B CTAJICIUIaBUIBHBIX arperarax.




[IK-11. Cniocoben k
OCYIIECTBIEHHIO
TEXHOJIOTMYECKMX MEPOIPHATUH
06paboTKH MeTaIoB
JaBJIEHHEM

3Harth:

PO7 ocHOBHBIE HaNpaBIeHUA U ITyTH MOBBILIEHUS Ka4ecTBa U
9KOHOMMHM YEPHBIX W LIBETHBIX METAIOB, YMEHbLIEHUS
METANNOeMKOCTH U3JEIHH, UCTIONB3YS I 3TOrO 3HAHHUS TEXHOJIOTHH
TepMuyeckoit 00paboTkH.

YMmern:

PO9 ananu3upoBaTk ycIoBHsS paboThI KOHKPETHBIX AeTaneil U
U3JIe/IuH, onpeenaTh Haubonee BaKHBIE [T AaHHBIX YCIOBHH
XapaKTEPUCTHKH CBOMCTB U CTPYKTYPhI METAJNIMYECKHX MaTepHAJIOB;
Hay4HO 060CHOBATE BBIOOP BHAA U peXXHMa TEPMHUUECKOi U
KOMOMHHUPOBaHHBIX cr1oco60B 00paboTKH METa/IOB H CILIABOB,
YUYHTHIBas XHMHYECKHI COCTAB, HCXOHOE CTPYKTYPHOE COCTOSIHUE U
3aJjaHHBIH KOMILIEKC CBOMCTB.

Baangers:

PO8 MeTomamu No BBINOJIHEHHIO B paMKax MPOEKTHO-
TEXHONOrHYeCKOH JesATeIbHOCTH TEXHUKO-9KOHOMHYECKHX pacieToB
UL COBEPILEHCTBOBaHMSA M Pa3pabOTKH TEXHOJOIHYECKHX NPOLIeCCOB
00pabOTKH METAIOB AaBJICHHEM.

I1K-13 CnocobeH k
OCYLIECTBIIEHHIO
TEeXHONIOTMUYECKHUX MEPOTIPHUATHI
JINTEHHOTO NPOU3BOJCTEA U
OpraHu3al{y corIacOBaHHOM
paboThI ero noxpasaeneHyi.

3nars:

PO6 dusuyeckyto cymHOCTh NpoueccoB GOpMHPOBAHUS CTPYKTYPbI U
CBOMCTB OTJIHBOK.

Ymers:

PO9 ynpaenate npoueccaMu (opMHPOBaHHS KaueCTBa OTIMBOK.
Baapgerts:

PO6 obnananne HaBbIKaMH 10 pa3paboTKe TEXHONIOrHYECKOrO
npolecca U3roTOBJIEHHS OTJIHBOK H KOHCTPYKTOPCKO-TEXHHUECKOH
JOKYMEHTALMH Ha HEro, OCYILECTBIIEHUIO KOHTPO/IA TEXHOMIOMHYECKHX
NapaMeTpoB JIMThA M YNpaBIeHHs HMH, BbIOOpY Haubonee
paLHOHANIBHBIX BADHAHTOB TEXHOJIOTHH H CIIOCOOOB JIUThA.

2.2.2.3. Conep:xaHue AUCHHUILIHHBI

Koa
pasaena,
TeMbI

Paznen, Tema
JHCIHNIJIHHBI

Copepxanne

Duzuyeckue
HCTOYHHKH
KJIaccH(uKanms
CBapKH.

Pi

JHEPruH %
TpoLeccoB

O6uue npencTaBieHHs O TPHPOJIE CBAPHEIX COSTMHEHHIL.
Cerapka 0e3 pacmiaeieHus. CBapka C pacIUlaBJI€HHEM.
Knaccudukaius crnocoboB M BHAOB CBapKH METaJUIOB.
Bugsl  TepMHM4ecKOro Klacca  CBapKH. Buasl
TEPMOMEXaHHYECKOTO KJlacca CBapKH. Bumpl
MEXaHHYeCcKoro Kiacca ceapki. Criocobbl HalIaBKH.

OCHOBBI,

Ternoseie
CBapKe.

P2

MPOLECCHI

TemnepatypHoe moie W TEpMHMYECKMH LMK CBapKH.
CxeMbl HarpeBaeMbIX Tenl. I'paHM4HBIE yCNOBHA. THIBL H
TerioBas 3(QEKTHBHOCTh HMCTOYHMKOB Harpeea. Harpes
NOMyOEeCKOHEYHOro  Tela  MNOABHXKHBIM ~ MCTOYHHKOM.
Harpes mmacTHHBI TMOABKXKHBEIM HcTOYHHKOM. Harpes
TUIOCKOTO CJIOA  TOJBHXKHBIM TOYEYHBIM HCTOYHHKOM.
IlupuHa 30HBI HarpeBa. MrHOBEHHas  CKOpOCTb
OXNXIEHHA. BBICTPOIBIDKYILMHACA TOYEUHBIH HCTOYHMK
Ha MOBEPXHOCTH noy6ecKOHEYHOro Tena.
BreicTpoaBIKyIIMiCA JIMHEHHBIH WCTOYHHK B IIIACTHHE.
HarpeB npu ABW)KEHMHM HCTOYHMKA BOIM3M Kpas Tela.
@azpl TEIUIOHACHILIEHUS W BBIPABHHMBAaHHMSA TEMIIEpPATyp.
Pacyer  TeMmepaTypHBIX  ToOJedi B IUIaCTHHAaX
OrpaHM4YEeHHOH MIHHEL. BiHMAHME pexXHMa CBapKH Ha IoJje
TeMmrepaTyp. BiMgHHWe M TeIOQH3MYECKHX CBONCTB
MeTajla Ha moJie Temneparyp. TepMuyeckui LMK CBapKH

npH




¥ BpeMs IpeObiBaHHe BbIILE 3a[JaHHOM TeMNepaTypEl.

P3

Merautypruueckue MpoLecCh
MpH CBapKe IU1aBJIEHHEM.

OcHOBHBIE METAJUIyprH4ecKHe IIpoLiecchl IIPH CBapke,
[Mpouecchl OKHMCJIEHHS MeTalga InBa. XHMHYECKOE
CPOACTBO  3J€MEHTOB K  Kuciaopopy. Hcrounuku
HOCTYIUIEHHA KMCIIOPOAa NPpH cBapke. BiausaHue kuciopoaa
Ha  CBOMCTBA CBapHBIX  COeOMHeHMH. MexaHu3M
HACHIIEHHsS MeTalaa ra3aMd. VMCTOYHMKM MOCTYIJIEHHMA
a30Ta NpH ceapke. BiugHue azoTa Ha CBOMCTBA CBApHBIX
coequHeHuil. McTOYHMKM MOCTYNJeHHA BOAOPOAa MpH
cBapke. BnusHHe a30Ta M BOAOPOZa Ha CBOMCTBA CBApHBIX
coenuHenuii. IllnakoBas ¢asa npu cBapke IUIABJIEHHEM.
OyHKIMK cBapoyHbIX muiaxkoB. @mocel. DuU3HYECKHE
cBoiicTea mntakoB. Packucnenue cBapouyHOHl BaHHEL
Packucienie € TOMy4eHHEM  KOHJEHCHPOBaHHBIX
npomykroB  peakuumd.  CBoHCTBa  pacKMCIMTENEH.
Packucienre ¢ TMOJTyYeHHEM Tra3000pa3HBIX HPOAYKTOB
peakuuu. J{uddy3znonHoe packucieHHe. PackucieHue
MeTaula mBa npud paboTe ¢ KHCABIMHM IILIaKaMH.
PackucneHne MeTaia IIBa MNpH paboTe ¢ OCHOBHBIMH
mnakaMu.  JlermpoBanue — MeTtaiyia  NIpH CBapKe.
KoadduimeHT nepexona. JlermpoBaHue BO3/EHCTBHEM
ra3opoii ¢assl. PaduHupoBaHMe MeTa/ia NpPH CBapke.
OcoGenHoctd aecynbdypammu npu ceapke. Cepa U ee
ynaneHde u3 Metauia 1Ba.Pocop U ero ymaneHue us
Metana mBa. Momu(HIMpOBaHHE MeTalla IPH CBapKe.
O6pazoBaHHe MOp INpH CBapKe. 30Ha TEPMHYECKOrO
BJIMAHUA TIpH cBapke. CBapHBaeMoCTb. ['opgune TpeIMHbI
npu ceapke. CBapuBaeMOCTb. XOJIOJHBIE TPELIMHBI IIPH
CBapKe.

P4

O6o3HauyeHHe CBapHBIX
COEIMHEHMH.

OcHOBHBIE THINBI CBapHBIX coeauHeHud. Kiaccudukanms
CBapHBIX IIBOB. I'eomeTpuueckHe nlapaMeTpsl,
xapakrepusyromue  ¢opmy mBa. KoHCTpyKTHBHBIE
37IEMEHTHI pa3fe/kd KpOMOK. KOHCTpYKTHBHBIE 3/1EMEHTBI
CTHIKOBBIX CBAapHBIX coequHeHWil. KoHCTpYKTHBHEIE
3JIEMEHTBI YTJIOBBIX, TABPOBBIX H HAXJIECTOYHBIX CBAPHBIX
coequHeHuii. OOO3HaueHHWE  CBapHBIX  COEIHHEHMH.
VnpouenHoe 0603HaueHHE CBAPHEIX LIBOB.

P5

Texnuka H TEXHOJIOTHSA
JyTOBOH CBapKH.

Ceapounas myra. OGpa3oBaHue cBapouHOH myru. Bubl
ceapounsix ayr. Ilporeccel B cBapounoii myre. IlepeHoc
5JIEKTPOJJHOTO META/UIA B CBApOYHYIO BaHHY. OTKIOHEHHA
IyTH TIpH CBapkKe. BonbT-aMnepHas XapaKTepHCTHKA MyTH.
CxeMa W 1Tpouecchl pY4HOM  JYroBOi  CBapKi.
[IpeumMyliecTBa ¥ HEJOCTaTKH Py4HOH JYroBOH CBapKH.
OGopyznoBanue TocTa myropod cpapkd. HcTouHMKH
NUTAHHA JyroBod cBapkd. BHelIHHE BOJbTaMIEpHBIE
XapaKTEPHCTHKH HCTOYHHKOB MHTaHMA Ayrd. CBapOo4HbIH
TpaHcdOpMaTop:  PEryJHpPOBaHHE CBapOYHOrO  TOKa.
HCTOUHMKM @HMTaHMA TOCTOSHHOro TOKa. CBapouHbli
npeoGpazosatens. CpapouHelii arperar. CBapouHbIH
BBINIpAMUTENL.  MIHBEPTOpHBIE ~ MCTOYHMKH — MHTaHHA
ceapouHoii gyru.  JlomonHuTeneHoe —o6opynoBaHHe
ceapouHoro nocta. [lapamerps! pesxuma PJIC:ocHOBHbIE H
mononaHuTensHble. Biusauue pexxuma PJIC Ha dopmy wiBa.
Texuuka PJIC: HIDKHee MOJOXKEHHE, BEPTHKAIBHBIE LIBDI,
FOpPU3OHTANbHblE IUBBI, IIOTOJOYHBIE IIBBL. Bribop
3MEKTPOJia MJisi HW3rOTOBJIEHHWS W PEMOHTa  M3JE/nH
pasaM4HOrO  HasHaveHMs  cBapkod. Knaccudukarps




snekTpofoB. O6o3HaueHue snekTponoB g PIIC.
OGo3HaueHHe 3/IEKTPONIOB [UI CBapKH JIETHPOBAHHBIX
KOHCTPYKUHOHHBIX cTaneHd. O603HaueHue 3J1eKTpoaoB Ijis
CBapKM  JIETHPOBaHHBIX  TEIUIOYCTOMYMBEIX  CTaJIeid.
O6o3HaueHne 3NIEKTPOJIOB hib) £} CBapKu
BBICOKOJIETHPOBAHHBIX CTaled ¢ OcOOBIMH CBOWCTBaMH.
Brifop cocTaBa HaruaBlneHHOTO CIIO.

2.2.2.4. SI3pIK peaau3anuH MPOrPaMMBbI
IIporpamMma QMCHUILIMHEI pealu3yeTcs Ha TOCyJapCTBEHHOM s3bike Poccuiickoit ®enepanum.

YYEBHO-METOIHYECKOE U HHO®OPMAIIHOHHOE OBECIIEYEHUE
JUCITAIIIINHBI

JIeKTPOHHBIE pecypchl (M31aHAA)

1. Kopotkos, B. A. Cpapka cienHalbHEIX CTaNel U CIIaBOB : y4eOHO-METOIHYECKOEe
nocobue / B. A. Kopotkos ; mox penaxiueii E. H. Cadono. — Caparos : Bysosckoe
obpazosanmue, 2013. — 31 c. — ISBN 2227-8397. — TekcT : 31€KTpOHHBIH //
OnextpoHHO-6uOMHoTeyHas cucteMa IPR BOOKS : [caiit]. — URL:
http.//www.iprbookshop.ru/20698.html (nara obpamenus: 11.02.2021). — Pexum
noctyna: g aBTopusup. [lons3zoBareneit

2. Koportkos, B. A. PeMoHTHas cBapka ¥ HaljIaBKa : ydeOHO-MeToAHYecKoe nocobue / B.
A. Koporkos ; mox penaxnueii E. H. Cadonos. — Capatos : Bysosckoe o6pazosanne,
2013. — 39 c. — ISBN 2227-8397. — TekcT : 31eKTpOHHBI // DNEKTpOHHO-
oubmuoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/20697.html (mara obpamenus: 11.02.2021). — Pexum
noctyna: 1y apropusup. [lons3oBareneit

IleyaTHbIe H3QaHNSA
1. Kosnosckuit C. H. Beenenue B cBapouHble TexHojJormd : yde6. mocobue / C. H.
Kosnosckuii. - CII6. ; Mockea ; Kpacuonap : Jlaus, 2011. - 416 c. 5 2k3.

2. Illesuenko O.M. Bnusuue pexxuMa CBapKH Ha IIPOIECCH! (OPMHPOBAHHSA CTPYKTYPhI
30HBI TEPMHUYECKOTO BIHMAHHSA. MeToguyecKue yKa3aHHs K BBITONHEHHIO IIPAKTHYECKHX
paboT mo Kypcam ,,MeTaIyprust H TEXHOJIOTHH IIPOLECCOB CBapku“ u ,,CBapodHble
IPOLECCH] B MAIIMHOCTPOEHUH  [DIeKTpoHHEIH pecypc]: / M-Bo 00pa3oBaHus U HAyKH
P®; ®I'AOY BO «Yp®V um. nepsoro [Ipesunenta Poccun B.H. Ensuunay, Huxaerar.
TexHoJIor. HH-T (). — Hiwxauit Tarun : HTU (¢) YpdV, 2018. —24 c.

3. McToyHMKM NUTaHHs JUIA CBapKH : MeToJ. ykasaHus / [aBT.-cocT. B. A. Kopotkos]. -
Huxnauit Tarun : HTU (¢) Vp@V, 2011. -20c¢. 40 3ks.

IIpodeccnonanbueie 0a3b1 JaHHBIX, HHPOPMAIIHOHHO-CIIPABOYHbIE H 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. \\nuk-140-017\3ananus\Kadpenpa MT

Martepuaas! aias jmn ¢ OB3
Bece konTenT OBC mpencrapner B Buae GailoB cmenmuansHOrO Qopmara s
BOCIIPOM3BEJEHHS CHHTE3aTOPOM PEUH, a TaK e B TeCTOBOM BHIE, IPUTOJHOM JUIS IIPOYTEHHUS C
HCIIOIb30BaHHEM 3KPaHHOM’ JIYIIBI H HACTPOIKO# KOHTPAaCTHOCTH.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JTUCIUILINHBI

CBeennsi 00 OCHAIMEHHOCTH JHCHMILUIMHBI CHENHAJTH3UPOBAHHBIM H JIa00pPaTOPHBLIM
o6opyaoBaHHEM H IPOrpaMMHBIM o0ecredeHHeM



Ne Bupn 3anaTuii HaumenoBanue OcHalleHHOCTD CreLHATBHBIX Iepeuens
m\n CreLHATBHBIX NOMELIEHU U IOMEILeH I 1g NpOrpamMMHOr0
TIOMEIUEeHHH 1 CaMOCTOATENBHOM paGoTsl obecneyeHus.
IIOMELIEeHHH ans PexBu3uTEI
CaMOCTOATENBbHOM NOJTBEPXKAOIIETO
paboThI JIOKYMEHTa
1 | JIekumu Vuebnas Mebens ayIMTOpHas ¢ | -OnepauroHHas
ayIUTOpUsA 1A KOJIMUECTBOM palo4uX MECT B | CHCTEMa Windows,
NpoBeIeHUs COOTBETCTBHM C  KOJHYECTBOM | O(HCHEIM nakeT
JIEKLHOHHBIX cTyneHToB,  pabouee  Mecto | Microsoft Office
3aHATHH TIpernoaaBarers, nocka | Horoeop Ne 43-
ayquTOpHas. 12/1712-2019 ot
KommerorepHas Texnuka: | 18.11.2019;
KOMILIEKT npoeknHonHoro | -ITnarpopma Microsoft
obopynoBaHus: Teams (B cocTase
HOyTOyK/KOMNBIOTEp, NpoekTop, | Microsoft Office-365)
NPOEKLHOHHEBIH 3KpaH/nockKa. Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
ymnpaBJieHHs Y4eOHbIM
KOHTEHTOM H
obyuennem LCMS
Moodle
CpoboaHo
pacnpocTpaHseMoe
[0 ¢  OTKpHITEIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE
2 ITpakTHyeckue Vuebuas Meb6enb ay/IMTOpHas ¢ | -OnepaunonHas
3aHATHA ayquTopHs AJ1s KOJIMYECTBOM pabo4YMX MeCT B | CHCTEMa Windows,
NpOBEEHHA COOTBETCTBHH C  KOJIHMYECTBOM | OHCHBII naker
NPaKTUYECKUX cTyaeHToB,  pabouee  Mecto | Microsoft Office
3aHATHH npernoaaearens, nocka | loroeop Ne 43-
ayaMTOpHas. 12/1712-2019 ot
KomnerotepHas TexHuka: | 18.11.2019;
KOMIUIEKT npoekuuoHHoro | -Ilnardpopma Microsoft
obopyznoBaHus: Teams (B cocTaBe
HOYTOYK/KOMINbIOTEp, TpoekTop, | Microsoft Office-365)
MPOEKLHOHHBIH skpan/mocka. | Joroop Ne 43-
VYerpoiictea, monwiouénuele k | 12/1712-2019 ot
CETH 18.11.2019;
HurepHer, JOCTYM B | - Cucrema

3JIEKTPOHHYIO HH(OpPMAaLHOHHO-
obpazoBatensHyto cpexy HTH

(pumuan) VYpdVY,  kommiekt
JIMUEH3HOHHOTO  MPOrpaMMHOIO
obecrieueHus

yTipaByieHHs y4eOHbIM
KOHTEHTOM H
obyuenuem LCMS
Moodle

CeobogHo
pacnpocTpaHseMoe
I[I0 ¢  OTKpHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;

-Jloroeop Ha
NpeoCTaBJIeHHE




MOCTOSHHOTO 0CTYNa
k cetu HHrepHer or
30.12.2019 Ne 800037

CamocroarensHas | [lomemenuns mia | MeGenb ayuTOpHas ¢ | Horosop Ne 43-
paboTa CTyIeHTOB | CaMOCTOATENbHOM | KonuvecTBoM pabouux Mect B | 12/1712-2019 ot
paboThl COOTBETCTBHH ¢ KonuyecTBoM | 18.11.2019;
obyuarommxcs cTyneHToB, paboyee  Mecto | -IInatdopma Microsoft
npernoaagares, nocka | Teams (B cocTase
ayJIuTOpHas. Microsoft Office-365)
KomnbrotepHas TexHuKa: | Jorosop Ne 43-
KOMILIIEKT npoekunoHHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMIBIOTEp, MNpOeKTOp, | - CucTeMa
NIPOEKLIMOHHBIH 3KpaH/IocKa. | ynpaBieHus y4yeOHbIM
VerpoiictBa, MNOAKIIOYEHHBIE K | KOHTEHTOM H
ceTH obyueHuem LCMS
HurepHer, JocTyn B | Moodle
37eKTPOHHYI0 HH(popMmaLuoHHo- | CBoGoaHo
obpazoBarensHyto cpeny HTH | pacmpoctpaHsemMoe
(bumuan) VpdVY, xommnekt |[I0 ¢ OTKpHITEIM
JIMLEH3HOHHOTO  MPOrPaMMHOTO | KOJIOM: GNU
obecnedyeHns GENERAL PUBLIC
LICENSE;
-JloroBop Ha
NpeAoCTaBleHHE
MOCTOSHHOTO IOCTYNa
k ceti MHTEpHeET OT
30.12.2019 Ne 800037
Texymuit VuebHas Meb6ens ayaMTOpHas ¢ | Horoeop Ne 43-
KOHTpPOJb K ayIUTOPHA IS Ko/lHuecTBOM pabouux wmect B | 12/1712-2019 ot
MPOMEXKYTOUHas TEKYLLEro COOTBETCTBHM ¢ KonudecTBoM | 18.11.2019;
aTTecTauus KOHTPOJIA U cTyneHToB,  pabouee  Mmecto | -IInarpopma Microsoft
[IPOMEKYTOYHOH | MpemnoaaBarens, nocka | Teams (B cocTase
aTTecTaluH ayJHUTOpHas. Microsoft Office-365)
KomnerotepHas TexHuKka: | JloroBop Ne 43-
KOMIUIEKT npoekuuoHHoro | 12/1712-2019 ot
ofopynoBaHHA: 18.11.2019;
HOYTOYK/KOMIIBIOTEP, MpOoeKTOop, | - CucTeMa
TIPOEKIMOHHBIH 5KpaH/NocKa. | yrnpaBneHHs y4eGHbIM

VerpoiicTBa, NOAKTIOUEHHBIE K
ceTH

Hurepner, JOCTYII B
3JIEKTPOHHYI0 HMH(OpMaLMOHHO-
obpazoBarensHyo cpeny HTH
(punuan) VpdY,  KoMmmiekr
JIMLIEH3MOHHOTO  IPOrpaMMHOT0
obecneueHus

KOHTEHTOM U
obyuennem LCMS
Moodle

CeobonHo
pacmpocTpaHaeMoe
II0O ¢  oTKpLITBHIM
KOZOM: GNU
GENERAL PUBLIC
LICENSE;

-Jloroeop Ha
NpeoCTaBIIEHHE
[IOCTOSIHHOT'O IOCTYMa
K cetd MHTEpHET OT
30.12.2019 Ne 800037

2.3. PABOYAA ITPOT'PAMMA JUCHHUILIJIMHBI «IIOATI'OTOBKA
MHUHEPAJIBHOI'O U TEXHOT'EHHOI'O CBIPBA K IIVTABKE»
2.3.1. COAEP)KAHHUE U OCOBEHHOCTH PEAJIMBAIINHA TUCITUIL/IMHBI




2.3.3.1. TEXHOJIOT'MH OBYYEHMUSI, UCIIOJIL3YEMBIE ITIPH U3YUYEHUHA

JAACIHHUILIMHBI MOIY JIS

IIpu M3ydYeHur UCIHUILTNHBI IPHMEHSETCS TPAAULIHOHHAS (PENPOLYKTHBHAS) TEXHONOTHS

o0y4eHus.

2.3.3.2. ILnanupyeMble pe3yaIbTaThl 00y4eHHs (HHANKATOPHI) 0 JUCHHUILIHHE

Kox m HauMeHoBanue
KOMIETEeHUHH

ILianupyemele pe3yabTaTel 00ydeHHs (HHIHKATOPHI)

ITK-9. CniocobeH onpeaensts
OpraHH3alHOHHO-TEXHHYECKHE
Mepbl 10 BBITOJTHEHHIO
NPOHU3BOICTBEHHBIX 3aJaHHIi B
OTZIEJIEHHAX CTIEKAHUA
arIoMepalHOHHON IIMXThL

3uarh:

PO3 TeopeTuyeckne 0CHOBEI TEXHOJIOTHIA arjioMepalMOHHOTO
TIPOM3BO/ICTRA.

Ymers:

PO3 paccuuTeIBaTh M aHAJTH3UPOBATH XMMHYECKHE H (PH3HKO-
XHMHYECKHE MPOLIECCHI, TPOLECCHI MACCONEPEHOCA, POUCXOAALIHE
B TEXHOJIOTMYECKHX TpoLieccax nepepaboTku (oborameHs)
MMHEpPAJIBHOTO CHIPbS.

Bnagetn:

PO4 BnaneTs METONMKAMH pacyeTa TeXHOIOTHYECKHUX PEKUMOB
arJioIOMEHHOTrO MPOH3BO/ICTRA.

TIK-11. Cnocoben k
OCYILIECTBIIEHHIO
TEXHOJOTHYECKHX MEPONPUATHIA
00paboTKH METAIUIOB JaBJICHHEM

3HaThb:

PO7 ocHOBHBIE HanpaBaeHHs M ITyTH MOBHILICHHS KAYecTBa H
SKOHOMHH YEPHBIX H LIBETHEIX METAJIOB, YMEHBIIEHUS
METAJUIOEMKOCTH H3/IENTHiH, HCIIONB3Y4 IS 3TOr0 3HAHHA
TEXHOJIOTMH TEPMHUYECKOM 00pabOTKH.

Ymers:

PO9 ananusupoBath ycaoBHA paboThl KOHKPETHBIX J€TaleH U
M3/IE/IMH, onpeaenaTs Hanboliee BaXKHbIE 1A JAHHBIX YCIOBHH
XapaKTePUCTHKH CBOKCTB M CTPYKTYPBl METAJUTHYECKHX MATEPHAJIOR;
Hay4HO 060CHOBATh BEIOOp BH/IA H PEXKHMA TEPMHYECKOH H
KOMOHHHPOBaHHBIX CNIOCOO0B 006pabOTKH METANIOB U CIUIABOB,
Y4HTBIBas XHMHYECKHH COCTaB, HCXOHOE CTPYKTYPHOE COCTOSHHE H
3alaHHBIH KOMIUIEKC CBOMCTB.

Bnapern:

PO8 meTonaMu o BBINOJIHEHHUIO B paMKaX MPOEKTHO-
TEXHOJIOTHY€ECKOM AEATEIbHOCTH TEXHHKO-35KOHOMHYECKHX PacueToB
JUTS COBEPIIEHCTBOBAHUA M pa3paboTKH TeXHOIOrHYECKHX
npoleccoB 06paboTKH METAIOB JAaB/IEHHEM.

TIK-13 CrocobeH k
OCYLLIECTBIIEHHIO
TEXHOJIOTHYECKUX MEPONPUATHI
JIUTEHHOTO MPOH3BOACTBA H
OpraHH3allH COIIaCOBAHHOM
paboTel ero nompazaeneHumi.

3Harh:

PO3 ocHOBHBIE NPUHLMIIEI K CTIOCOGHI OCYLIECTBIIEHHS
pecypcocheperarollHX TeXHOIOTHiA U co3aaHus 6E30TXOMHOro
NPOM3BO/ICTBA B IMTEHHOM NPOU3BOACTBE.

Ymertn:

POS5 oueHHBaTL 3HEProsKONOrHYECKYO 3 (peKTHBHOCTL IPUMEHEHHS
HOBO# TEXHOJIOTHH Ha OCHOBE 3K00aaHCHBIX PacyeToB IpH
NPOM3BOZCTBE OTTMBOK.

Bnapers:

PO4 onbiToM pacyeToB TemnoBsIX 3G (EKTOB H OLIEHKH BO3MOXKHOCTH
MpOTeKaHHsA XHMHUYECKHUX PeaKLMii Ha OCHOBE CMPaBOYHBIX JaHHBIX
TEPMOJIHHAMHYECKHUX BETHYHH MPH NIPOM3BOJCTBE OTIHBOK.

2.3.3.3. Conep:xaHue THCIUNIHHBI

Kon
azena Fae1; Tens Copep:xanue
pTeMH 4 XHCHHILIHHBI
Ilpenmer u 3amaum kypca. Ero cBase ¢ [gpyramu
IUCLUIUIMHAMM.
P1 Brenenue
YepHele MeTaIbl, HX KJIaCCH(HUKALMA H POJIb B Pa3BUTHH
yenopeueckod LMBHIM3auMM. OCHOBHBIE 3Tanbsl U




AHANICKTHKA pasBUTHA CMOCOOOB NPOW3BOACTBA UEPHBIX
MeTauioB. PasBuTHE uepHO MeTaUlypruM B Haei
CTpaHe, MaclITa0bl JOMEHHOTO MIPOM3BOJICTBA.

P2

Xapax’repncmlca JKEJIE3HBIX
PyA

Jenesnvie pynel.  JKenmesopyaHble MHHepambl, HX
XapaKTepHCTHKA. Knaccudukauus pyA o
MHHEpanoruyeckum npuspakam. Ilycras mopoma pyn, ee
XapaKTepUCTHKa, cocTas. [lone3Hrle W BpenHble mpUMecH
PyA, HX BIMAHHE Ha KayeCcTBO MeTamia u pabory
AOMEHHBbIX Tmeuei. XapaKTepHCTHKA KayecTBa pybL:
foraTcTBO,  COCTaB  IyCTOM  MOpOABI,  TPHMECH,
KyCKOBAaTOCTb, HachIMHAA Macca, BOCCTAHOBMMOCTE,
MIOPHCTOCTh, TeMIlepaTypa pasmardenus k ap. TpeGopaHus
K KauecTBY keJle3HbIX pyA. IIpuHLMnBl MeTaniyprudeckoii
H DKOHOMHYECKOH OLIEHKHM PYIHOIO ChIpbS. 3aBHCHMOCTb
METAUTYPrHYeCKOH LIEHHOCTH ChIPbS OT COJEPIKAHMS
J)Kenesa, IycTOi MOPOAEL, YCIIOBHIH IJIABKH,
reorpaduyeckoro pacnoyiokeHus MECTOpPOMIEHHS,
YCIIOBHH TOOBIUH.

P3

Kenezopynnas 6asza Poccuu u
3apy0esKHBIX CTpaH

XapakTepuCTHKa PeCypcoB Jkele3HbIX pya PoccuM, cTpaH
OmwkHero u maneHero 3apyGexkbs. Mertamtyprudeckas
XapaKTEePHCTHKA IJIaBHBIX JKeJIe30PYAHBIX MECTOPOXKICHHMIT
Poccun m CHI: uenrpa, cesepo-samaza Eponeiickoii
yactd, Ypana, 3ananHoii u Bocrounoit CHOHpH, YkpauHbl
v Kasaxcrana. XapakTepHcTHKa kene3opyaHoH 6a3bl
CTpaH JajbHero 3apy0exkba. XapaKTepHCTHKA pbIHKA
JKENE30PYIHOIO CHIPBAL.

P4

MapraHueBble pyasl

PacripocTpaneHHOCTs MapraHua B npupone. OCHOBHBIE
PYAHBIE MHHEpPAJIBl. IHPOJIO3HT, OpayHMT, rayCMaHMT,
ponoxpo3ut. Ilycras npupona. Ilpumecu MapraHueBsIx
pya. TpebGopaHus uYepHON MeTaUTyprMM K MapraHLeBbIM
pyAaM: XHMMHYECKHH COCTaB, OTHOIUEHHME COAEpXKaHHS
MapraHua K COAEpXKaHHIO JKeje3a, IpaHy/IOMEeTPHYECKHi
cocrtaB. XapaKTepHCTHKA OCHOBHBIX MECTOPOMKIACHHH
mapraHuesbiX pya Poccuu u 3apy6exxHbIX cTpaH.

PS5

@irockl JOMEHHOH MIaBKH

Pone  dmocoB B pmomenHodW  mnaske.  O6mas
XapaKTEpPUCTHKA COCTAaBAa [JIOMEHHBIX LIJIAKOB. THIIBI
(nIocoB:  OCHOBHBIE, KHCIBIC, [VIMHO3EMHCTBIE M .
TpeGoBanus k cocTaBy (JIOCOB MO  COAEPIKAHHIO
(aocylOIMX KOMIIOHEHTOB M  BPEHBIX TMpHMeECEii.
Onpenenenve pmocyromeit cnocoGHOCTH, XapaKTepHCTHKA
¢rocyromux MaTepHaJIOB: H3BECTHSK,
JOJIOMHUTH3HPOBAHHBIH W3BECTHAK, M3BECTh, PaKYILEYHHK,
MeJl, KapOOHaTHbIE MapraHueBble pyabl M JApyrde (Kak
Gmrocel A1 pya ¢ KHMC/IO# IMycToi mopoaoit); KBapLUTEl U
Oe/lHBIE KPEMHMCTBIE PY/IBI - JUIS DY/ C OCHOBHOM IMyCTOH
nopono# (kak ¢ockl NOMeHHO#M miaBku). Dmockl Ui
CTaJICIJIaBH/IbHBIX IPOH3BOACTB.

Pé6

3ameHuTENH pYA U (IIIOCOB

[lonaTtne o 3ameHMTENAX pya WU (uocoB. Bo3MOMKHOCTE
3aMeHbl pyd M (UIIOCOB  OTXOHaMHM  pas3/IMYHBIX
npou3BOACTB. OTXOMABI Mepe/ie/IbHbIX METAJLUTYPrHYeCKHX
[IPOH3BOJICTB; YYT'YHHBIH CKpar, MapTEHOBCKHE,
KOHBEPTEPHBIE, CBapOYHBIE H OpYrHe LUIAKH, OKaJHHA.
Komyenannele orapku. KonowHHKoOBas IblIb, LILIaMBI
ra3o04HMCTKH, MapraHUOBHCTHIe uuIakd. HcnoneszoBanue
METaJUIM4YeCcKoro CKparmna H OTXOJIOB
MeTaju1000pabaThIBaIOIIMX ~ NPOM3BOACTE B LIMXTE
JIOMEHHBIX TMeYed M CTanerIaBWILHOM TPOM3BOACTBE.




OKOHOMHYECKHE TPENNOCHUIKH CO3aHHs Oe30TXOMHBIX
TeXHOJMOTHA. Bompocel oxpaHel Tpyaa MW 3alIMTHI
OKpYXaloLIeH Cpelbl INpH HKCMOJNB30BAHMH  OTXOJ0B
NPOM3BOICTBA.

P7

IpenBapurensHas MOAroTOBKA
METaJLTyPrUYeCKOro CHIpbs

Knaccudukarms crioco6oB MOATOTOBKH
METaJlypru4ecKoro Ceipbs K raeke. Llens, 3HayeHue u
3¢ dexTHBHOCTL NpeBapUTENBHOMN MOATOTOBKH ChIPhEBBIX
MaTepHaJIOoB. Obmas  xapakTepucTHKa croco6GoB
MOJITOTOBKH.

P8

JlpobneHue u u3MenbyYeHHE

Lens u xapakTepucTHka npoueccoB. IloHATHE o
(usMuecKMX NpUHLMNAX pa3spylleHHs TBEpABIX Tell.
Texnomoruueckwe  nokasatenu  gpobnenus. Cxema
apobnenns u wu3MenbueHus. Crocobbl ApoGneHHs H
M3MeNBYCHHS. YCTPOHCTBO JpOGMIOK [UIs KPYIHOro,
cCpenHero © Menkoro JpobneHus. MensHHLBL A0S
H3MenpueHHd MarepuanoB. KoncTpykuus GapabanHeix
MEJIbHULL:  IUAPOBBIX, CTEPIKHEBBIX, CAMOM3MEJIbYEHHS,
PYAHOTaeYHBIX.

P9

I'poxouenue u wiaccudukanus

Llens ¥ cnocoGbl pasneneHHs ChHIIyYMX MaTepHaloB BO
kpynHoctd. Ilpouecc rpoxouyeHus W KiaccH(HUKaLMH.
Ipoxotel, ycTpoiicTBO W o6nacTh  NpUMEHEHMS.
Teoperuueckue ocHOBBI KiaccHbuKauud. YcTpoHCTBO
KJ1aCCH(UKATOPOB, WX THIBI M O6GNACTh HMCMONB30BAHHS.
TexHonorus IPOXOYEHHUSA " KJI1aCCH(HKALIHH.
[IpuHuMNManBEHBIE CXEeMBbl MPOLECCOB ApobIeHHA H
H3MeNbYeHHss  ApOOMIBHO-COPTHPOBOYHBIX  (habpHK,
NI0KA3aTeNH UX paboThI.

P10

OG3KHT LIMXTOBBIX MaTEPHAJIOB

Lene u dusMko-XMMHYECKHE OCHOBBI Mpoliecca OGKHra.
OKHMCNUTENBHBI U BOCCTAHOBUTENBHEIN OGKHT JKEIE3HbIX
pya. YcTpoiicTsa arperatoB s 06xura pya.

OG> Hr U3BEeCTHAKA, (PU3MKO-XMMHYECKHE OCHOBBI OGKHra
M3BECTHAKA. Arperatbl HX YCTPOMCTBO M TNpPHHLIMII
JelcTBH,

P11

O0oraieHHe Kene3HbIX 1
MapraHieBbIX pya

Lene oboramenus pysa. GuzHYecKHe OCHOBEI U TIOKA3aTeNH
npouecca oboraimenus. Merozs! oforameHus: NpoMbIBKa,
TPaBHTALMOHHBIE  CHOCOOBI, MAarHWTHas  cemapalus,
dotanus.

MaruuTHas cenapalds - OCHOBHOM MeToi oGorauieHHs
xKenesHbIX pyA. Cyxas M MOKpas MarHHTHas cenapaius.
YCTpOHCTBO MarHUTHEIX CEIapaTopoB, MX XapaKTEePHCTHKA
M obnactM mpuMeHeHMs. YcTpoiicTBa M ammaparthl A
oboraieHus pyJ NPOMBIBKOM, OTCaAKOH, paseseHHEM B
TAXKENbIX  cycneHsusX,  duortaumeit. IlepcrnekTusbl
pasBUTHA OOOrallleHUs >KENEe3HBIX W MapraHueBbIX pYy.
Texnonoruueckue cxembl oforatutensHbix (abpuk u
ropHo-oboraTurenbHblx  ¢(abpuk  (komM6MHATOB) M
nokasarend  Mx  pabor. [Ipobnemer  oGorawenus
OKHCIIeHHBIX pya. OxpaHa OKpY>Kalowei cpesl.

P12

VYcpenHeHue MHUXTOBBIX
MaTepHaIoB

HeobxoaumMocTs, Lie/b 1 MOKa3aTenu yCpeAHEHHS.
MerTozpl ycpeJHEHHs XMMHYECKOTO COCTaBa H (PU3MUECKHX
CBOWCTB pya npu A00bIYe, Ha CKiajax, B OyHKepax.
Mawnssl 115 ycpeaHeHus. OpraHuzalis yepeaHeH s
LIHXTOBBIX MaTCpHAJIOB B JOMCHHBIX LieXax.

P13

Tonnuso TOMEHHOMH IIABKH

TpeGopanus, npexbsABIsSeMble K [OMEHHOMY TOIUIHBY.
Ofmas xapakTepuCTHKA TOIUTHB: APEBECHBIN yrofb, KOKC,
YIJIEBOAOPOAHBIE Ta3bl, KMAKOE W INBUIEBHAHOE TOIUIHEA.
3HaueHHEe M poJib K&XKIOr0 W3 HHX B COBPEMEHHOM




JIOMEHHOM NPOM3BOJICTEE.
I[Tpouecc NpOM3BOACTBA KOKCA, YCTPOMCTBO KOKCOBBIX
neyvel, TEXHOJOIMA KOKCOXHMHYECKOrO IPOM3BOJCTBA.
Knaccudukanus xamenHsix yriei. KauecTBo moMeHHOro
KOKCa: TEXHUYECKHH aHaNu3, (u3nueckue U MeXaHHUECKHe
CBO¥icTBa. MeTroasl onpeneneHHs (PU3MKO-MEXaHHYECKHX
CBOMCTB Kokca. TymieHMe KOKca - MOKpoe M CyXoe.
Coptupopka kokca. IIpogykTsl KOKCOBaHHS.
VrnesonopoaHble ra3sl Kak TOIUIMBO JOMEHHBIX Meveit.
IIpuponHeIid ra3 M KOKCOBBIM ras, MX CBOWCTBa, COCTaB.
MasyT u npyrue npoaykThl HedTenepepaGoTKH, MX COCTaB,
CBOHCTBAa, cHOcOOBI mMOJaYd B  [JOMEHHBIE [IEYH.
[IbineBMaHOE  TOIIMBO,  €ro  pecypchl,  COCTaB,
xapakTepucTHka. [IpMroroBneHue NMBUIEBMIHOrO TOILUIHBA
Y IPHHLUIIBL €70 COKUraHHs.

IlepcrieKTHBEI 3aMeHBI KOKCa APYTHMH HeAe(UUMTHBIMH U
A€IeBbIMH BH/IaMH TOIUIMBA. TeXHHKO-3KOHOMHYECKAs
OLIEHKA HCIIOIb30BAHHS 3aMEHHTENeH KOKca,

K03 OHLHEHTEI 3aMEHBI.

2.3.3.4. 531k peanu3aluy NPOrpaMMbl
IIporpaMma IUCHUILIMHEI peau3yeTcs Ha TocyIapCTBEHHOM si3bike Poccumiickoit Memepanuu.
YYEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHE
JUCIHTHAIIJINHBI

JJIeKTPOHHbIE pecypchl (H3IaHHS)
1. Tneyrabynos b.C., ITerxteena K.B. ITonroroBka MUHEpaIBHOTO U TEXHOTEHHOTO CHIPhA K
IU1aBKe [DNEKTpOHHOE H3/laHKe] : MeToquueckue yKa3aHus i BBIIOJHEHHS IPAKTHIECKHUX
3aHATHHA [0 JuCHUIUTHHE «I10IroTOBKa MHHEPAIFHOTO ¥ TEXHOTEHHOTO CHIPhA K IIABKE» /
b.C. Tneyrabynos, K.b. ITeixreepa, Hixauit Tarun : Uzn-so HTU (¢) Vp@V, 2014. - 22 c.

IleuaTHbIe H3XAHHS

1. TumodeeBa A. C. DKCTpaKIHs YepHBIX METALUIOB M3 MPHUPOJHOTO M TEXHOIE€HHOTO
ChIpbA [Texcr] : mpakTHKyM Ui CTyA. BBICHI yuel. 3aBel., o0yd. 1o Hamp. "Metamtyprus" / A.
C. Tumodeera, T. B. Hukutuenko. - Crapsiit Ockon : THT, 2014. - 112 c.

2. IlerxteeBa K.b., Tneyrabynos B.C. Pacuer cocraBa arioMeparMOHHOM IIHMXTEL:
METOIMYECKHE YKa3aHHs K BBIIOJIHEHHUIO NIPAKTHYECKUX M KypcOBBIX pabot; M-Bo o6pasoBanus
u Hayku PO ; OI'AOVY BIIO «Yp®Y um. mepsoro Ilpesumenta Poccum B.H. Enbmunan,
Hwxuerar. Texsonor. uH-T (pun). — Hwxuuit Tarun : HTU () YVpd@V, 2012. - 52 c.

IIpodeccnonannnple 0a3bl AaHHBIX, HHPOPMAIMOHHO-CIPABOYHLIE 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. \\nuk-140-017\3ananus\Kadbenpa MT
Marepuais! aas auy ¢ OB3
Bece komrenr OBC mpexactaBneH B Buae ¢aitioB coenuansHoro dopmara s
BOCIIPOM3BEJIEHMS CHHTE3aTOPOM PEUH, a TaK e B TECTOBOM BHJIE, IIPUTOJAHOM /IS IPOUTEHHS C
HCIIOJE30BaHHEM 3KpaHHOM JIYIIBI H HACTPOHKO KOHTPaCcTHOCTH.

2.3.2. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUILINHBI

2.3.3. CaeneHus 00 OCHAICHHOCTH JHCHHILIHHBI CIIENHAJIH3IHPOBAHHBIM H




1a00paToOpHBIM 000PYAOBAHHEM H IPOrPAMMHBIM 00ecedeHHeM

Ne Bup 3anaTuit HaumeHoBaHue OcHallleHHOCTD CeNUaTbHBIX ITepeuens
mn CMELHaJIbHBIX MIOMELIEHHH U TIOMelIeHH#H s MpOrpaMMHOr0O
MOMELIeHHH U CaMOCTOATebHOM paboThI obecneyeHus.
MOMELIEHHH A1 PexkBH3HTEI
CaMOCTOSATEIBHOH MOATBEPKAAIOLLEr0
paboTsI JIIOKYMEHTa
1 | Jlekuuu Vuebnas Meb6enp ayJUTOpHas ¢ | -Onepanuonnas
ayIUTOpHSA OJIA KOJIMYECTBOM pabo4yMx MecT B | CHCTEMa Windows,
NpPOBEEHHS COOTBETCTBHH C  KOJMYECTBOM | OpHCHBIM MakeT
JIEKITHOHHBIX CTYAEHTOB, pabouee MectTo | Microsoft Office
3aHATHH Npernojasare’s, nocka | Jloroeop Ne 43-
ayIHUTOpHA. 12/1712-2019 ot
KommneiotepHas TexHuka: | 18.11.2019;
KOMIUTEKT npoekuuonHoro | -Ilnardopma Microsoft
o0opynOBaHHA: Teams (B cocTaBe
HOYTOYK/KOMINBIOTEp, MpoekTop, | Microsoft Office-365)
MPOEKLMOHHBIN 3KpaH/mocKa. Horoeop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
ynpaBneHHsa Y4eOHbIM
KOHTEHTOM U
obyuennem LCMS
Moodle
Ceoboano
pacrnpocTpaHsemoe
II0O ¢  OTKpHITEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE
2 IIpakTHueckue VuebHas Me6ens ayauTopHas ¢ | -OnepaumonHas
3aHATHS ayJUTOpHA AN KOJM4eCTBOM paboduX MecT B | cHCTeMa Windows,
NpOBe/IeHUs COOTBETCTBHM C  KOJMYECTBOM | OMCHBII naker
NPaKTHYECKHX cryneHroB,  pabouee  mecto | Microsoft Office
3aHATHI TIpenoaaBaTes, nocka | Toroop Ne 43-
ayauToOpHas. 12/1712-2019 ot
Kommbrotepnas TexHuka: | 18.11.2019;
KOMIUTEKT npoekuuoHHoro | -Ilnargopma Microsoft
obopynoBaHus: Teams (B cocTaBe
HOyTOYK/KOMIBIOTEpP, TpoekTop, | Microsoft Office-365)
NPOEKIHMOHHBIH skpan/nocka. | Jlorosop Ne 43-
Vcrpoiictea, mogxmouéHuele K | 12/1712-2019 ot
CeTH 18.11.2019;
HWnrepHer, JOCTYTI B | - Cucrema
3NEKTPOHHYI0 HMHGOPMALMOHHO- | yIpaBaeHHA y4eOHBIM
obpasoparensHyro cpeny HTH | koHTEHTOM M
(bunuwan) VpdVY, kommnekr | obyuenuem LCMS
JIMLIEH3HOHHOro  mporpammHoro | Moodle
obecrnieueHus CeoboaHo
pacnpocTpaHsemMoe
I[I0O ¢  OTKpHITEIM
KOJIOM: GNU

GENERAL PUBLIC
LICENSE;

-Jlorosop Ha
NpeIOCTaBIEHHE




NOCTOAHHOIO JIOCTYyMNa
K ceTd HHrepHer or
30.12.2019 Ne 800037

CamocrostensHas | Ilomemenus qna | Mebens ayaMTOpHas ¢ | Moroeop Ne 43-
paloTa CTyIeHTOB | CAMOCTOATENBHOH | KolMyecTBoM pabounx wect B | 12/1712-2019 ot
paboTel COOTBETCTBHH ¢ KoiuuyecTtBoM | 18.11.2019;
ofyuaromuxcs cTyneHTtoB,  pabouee  mecto | -IInatdopma Microsoft
MpernoaaBaTels, Iocka | Teams (B cocTaBe
ayJUTOpHas. Microsoft Office-365)
KommnetoTepHas TexHHKa: | Jlororop Ne 43-
KOMIUIEKT npoekuyonHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, MpOEeKTOp, | - Cucrema
MPOEKIMOHHBIH 9KpaH/IocKa. | yrpaBjieHHs y4eOHbIM
VYerpokicTBa, NOAKMIOYEHHBIE K | KOHTEHTOM H
ceTH o6yuenuem LCMS
Hnrepuer, JOCTYIl B | Moodle
3]eKTPOHHYIO MH(popMauuonHo- | CBoGoagHO
obpasoparensHyto cpexy HTH | pacmpoctpansemoe
(bumman) VYpdV, xommiektr |[I0 ¢ OTKpHITEIM
JHMLEH3HOHHOTO  MPOrpaMMHOIO | KOIOM: GNU
obecrnieyeHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
NpeocTaBIeHHe
NOCTOSHHOTO OCTYyTa
k cetd MHTepHeT oT
30.12.2019 Ne 800037
Texywmuii Vuebnas Mebenb ayauTOopHas ¢ | Horosop Ne 43-
KOHTpOJIb U ayUTOpHS A1 KonuuecTBOM pabounmx Mect B | 12/1712-2019 ot
TIPOMEKYTOUHAS TEKYLLIETO COOTBETCTBMH ¢ KojuyectsoM | 18.11.2019;
aTTecTauus KOHTpOJA 1 cryneHToB, pabowee  Mecto | -Ilnardopma Microsoft
MPOMEKYTOUHOH | mperojaBaress, nocka | Teams (B cocraBe
aTTecTaluu ayMTOpHasl. Microsoft Office-365)
KomneroTepHas TexHuka: | Jlorosop Ne 43-
KOMILIEKT npoekudonHoro | 12/1712-2019 or
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMMEBIOTEp, mNpoekTop, | - CHcTeMa
HPOEKLMOHHbIH 9KpaH/I0cKa. | ynpaBieHHs y4yeOHbIM

VYerpoiicTBa, MOAKIIOUEHHBIE K
ceTH

HntepHer, J0CTyN B
37IEKTPOHHYK HH(OPMaLHOHHO-
obpazoparensHyto cpeny HTH
(punuan) VpdV, xomriuiekr
JIMLIEH3MOHHOTO  MPOrPaMMHOTO
obecneyeHus

KOHTEHTOM H
obyuennem LCMS
Moodle

CeobonHo
pacnpocTpaHsieMoe
I[I0O ¢  OTKpPHITHIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;

-Jloroeop Ha
npeaocTaBieHHe
NOCTOSHHOTO JOCTYIa
K cetd MHTEpHET OT
30.12.2019 Ne 800037
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