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Pasnea 1. OBIIASI XAPAKTEPUCTHKA MOAYJISI «TEOPHS U TEXHOJIOTHSI
MPOU3BOACTBA CTAJIN»

1.1. AdHOTaUMs COAEpPKAHHA MOAYJIA

Monyns «TeopHss M TEXHONOTHS NPOM3BOJACTBA CTalW» BXOIUT B CHCTEMY MOZYINEH,
yYacTBYIOIIMX B peamM3amyuu o0pasoBaTeNpHOM mnporpammel OakamaBpuara Mertamwtyprud.
IIpencTapnseT co6Oi JIOTHYECKH 3aBEPUICHHYIO [0 CONEPKAHMIO, METOAMYECKOMY ODECIeyeHHIO
CaMOCTOSATENBHYIO Y4eOHYIO €IHHHIYY, OPHEHTHPOBAHHYIO Ha (JOpMUpPOBAHME LETTOCTHOH IPYMIIBI
B3aMMOCBSI3aHHBIX KOMIIETEHIIMH, OTHOCAIIMXCSA K KOHKPETHOMY pe3yIbTaTy 00ydeHHs.

Monyne M.1.22. «TeopHsi H TEXHOJOTHS IPOM3BOACTBA CTAM» BKIIOYEH B OOLIYIO 4acTh

B.1 yue6noro muaHa. COCTOMT M3 TpeX AMCHUMIUIMH: «TEOPHA M TEXHOJIOTHS CTAICIUIABHIBHOTO
nponecca» (1.22.1), «Crenpnexrpometamryprs» (1.22.2.), «TexHomorus u ciyx0a OrHEymopoB»
(1.22.3.). Tlom MeTaJuTyprHYeCKUMH IpOIleCCAaMH B IOMPOKOM CMBICIE ITOHHMAIOT BCIO
II0CJIEI0BATEILHOCTE TIPEBPAIEH M, IPOTEKAIONIMX PH MPOH3BOJICTBE METAUIOB M3 py/. 3HAHHE
OCHOB TEOPETHUYECKHX 3aKOHOMEPHOCTEH 3THX IIPOLECCOB H METOJIOB KOHTPOJIS HEOOXOMUMO A
3 (GEKTHBHOTO YIPABICHHS TEXHOJOTMYECKHMH MPOIECCAMH METAIYPrHYeCKHX IIPOH3BOICTB.
[TosToMy u3ydeHHE [JAaHHOTO MOAYNs SBIAETCS O00A3aTeNbHBIM  YCJIOBHEM MOJATOTOBKH
KBaIH(HIMPOBAHHOTO MeTa/uTypra. [IpHOpPHTETHEIM HaIlpaBlICHHEM SBISETCS M3Yy4YEHHE CTaled H
CILIaBOB Ha OCHOBE JKeEIe3a.

W3ydyenwe [aHHBIX [OUCHMIUIMH OasupyeTcs Ha 3HAHMAX, IIONYYEHHBIX Ha
NpenBIIyIEX Kypcax: MaTeMaTHKH, QH3HKH, QH3MYEeCKOd XMMHH M XMMHM MeTaios. K Havamy
M3yYeHHMs JUCIMIUIMHBI CTYNEHTHl MOJDKHBEI BJIaJieTh: HaBBIKAMH pPabOTEl ¢ HCTOYHHKAMH
HHGDOPMAIIHH.

1.2. Crpykrypa 1 00beM MoOIyJIsI

O6bem o i
e — OpMa HTOroBoif
No i MOJIyJIsl M BCero IPOMEKY TOTHOI
o epedeHb AUCUHILIHH MOAY IS MOy B ATTECTALHH 1O
S AHCUHHUILIMHAM MOXYJIS U
eIHHHLAX H 9acax BOGI0M NOMODII
1 TeopHs U TEXHOJIOTHA 6/216 9K3aMe€H, 3a4eT
' CTaJIEIUIaBUIIBHOTO IIpolecca
2 CrenpnexTpoMeTauTyprus 3/108 3ayeT
3 Texnonorus u ciyxba 3/108 3a4er
y OTHEYIIOPOB
WTOTO 1o Momymo: 12/432 HE IIpeIyCMOTPEHO

1.3. ITocieqoBaTeJbHOCTH OCBOEHHA MOAYJIS B 06pa3oBaTe/IbHOI MporpaMme

IIpepeKBH3HTHLI MOAYJIS MerTajunypryuueckie TEXHOJOTHH
IMocTpeKBH3HTHI H KOPPEKBH3HTHI CoBpeMeHHOe TEXHOIOrH4Yeckoe 060py1oBaHue 1
MoayJis IIPOM3BOJCTBA CTAJIH

1.4. PacnpepgejieHHe KOMIETEHIHI M0 JUCHHIIMHAM MOAYJis, IJIAHUpYeMble Pe3yJIbTAThI
o0y4eHHs (HHAUKATOPEI) N0 MOIYJII0

W3yyeHue MHUCUMIUIMH MOAYNS IpenycMarphBaeT  (POPMHPOBAHHE  KOMIIETEHIHH
IIOCPEICTBOM IOCIIEOBATEIBHOIO OCBOGHHSA pPE3YIbTaToB OOy4eHHs Ha OMNPEIENICHHOM YpPOBHE
CJIOXKHOCTH COZEpKaHHS.




Pesynerarel 00ydeHHs 10 AUCHUIUIMHE — 3TO KOHKPETHEBIE 3HAHHUSA, YMEHHS, OIBIT M APYTHE
pe3yJIbTaThl (ComepKaTebHbIe KOMIIOHEHThl KOMIIETEHIMH), KOTOPBIX IIAHHPYETCS HOCTHYh Ha
STalle M3yYeHHS [UCIUIUIMHBI MOIYIS H KOTOpHlE MOJDKHBI OYyIyT NpPOAEMOHCTPHPOBaHEI
0OydJarolMMHCS ¥ OLEHEHBl IpemoJaBaTelieM II0 HHAHKATOpaM/H3MEPSEMBIM KPHTEPHSM,
BKJTIOYEHHBIM B OPMYJIHPOBKY PE3yIbTaTOB O0yUEHHUS.

Wumukarop — 3T0 Ipu3HaK / CUrHal/ MapKep, KOTOpBIH ITOKa3bIBaeT, Ha KakoM YpOBHE
obyuaromuiicst TOKEH OCBOMTh Pe3yNbTaThl 00y4eHHs M HX NpeAbsBICHHE JOIDKHO IOJTBEPIUTE
(baKT 0CBOEHUS NIPEAMETHOIO COJIEPKaHUs JaHHOH TUCLUIUIHHEL.

WHAMKaTOPBl YYHUTHIBAIOTCA IIPH BBHIOOPE M COCTaBIEHHH 3allaHHH KOHTPOIBHO-OLEHOYHBIX
MEPONPUATHH (OLEHOYHBIX CPEJICTB) TEKYLIECH H MPOMEXYTOYHOH aTTecTaluy.

Ilepeyenn
Kon n nanmenoBanue ILnannpyemble pe3yabTaThl 00y4eHHs
JHCIHHILJIHH
KOMIETeHIHH (MHaHKATOPBI)
MonyJst
1 2 3
Teopusa u [TK-10. CrnocobeH | 3uarb:
TEXHOJIOT U OIpEAEIIATD PO8 ocHoBHBlE cBeleHHS (PUBHKO-XHMHYECKHX
CTaJIeNIaBHIBHOTO | OpraHM3allMOHHBIE U | MpoLleccoB B3aMMOJEHCTBHMA lIaKa W MeTala B
npoliecca TEXHUYECKHE  Mephl Ul | CTAleMIaBHIIBHBIX arperaros.
BBITUIABKH CTaJlu B | YMeTh:
KOHBepTepe PO8 nmnonb3oBaThCs CMNpaBOYHOH TEXHHYECKOH
JIMTEpaTypoH Ui NMPOBEJEHUA PacyeToB H BhIOOpa
HeoOX0MMOro MaTepHana Ul HaBeleHHs LUIaKa |
JIOBOJIKM MeTajlla M0 XMMHMYECKOMY COCTaBy H
TeMIeparype.
Baapers:
PO7 obnananue HaBbIKaMH pabOTHI ¢ TEXHHYECKOM
H CIIpaBOYHOH JIMTEpaTypoil U AOKyMEHTalHeH.
Cnewanexrpomeran | ITK-10. CnocobeH | 3naTn:
Jyprus OIpenenaTh PO9 OCHOBHBIE METOJIBI NOJTyYeHHs
OpraHH3allMOHHbIE U | paQMHMPOBOYHOIO UITaKa B CTaJleUIaBHIbHBIX
TEXHHYECKHE  Mephl  JUIA | arperarax.
BBIILJIaBKH CTalli B | YMeTh:
KOHBEpTEpe PO9 ananu3upoBarh npoliecchl TOpeHHs TOIUIMBA H
TETUIOBBIIETIEHHA 32 CYET 3JIEKTPHYECKOH SHEpPrHH,
TMPOLIECCHI BHELLIHETO M BHYTPEHHETO TEIUI000MeHa.
Bnangers:
PO8 BnaneTs MeToAMKAMHU pacueTa KOPPEeKTHPYIOLIHNX
BO3/IEHCTBHI Ha TEXHOJIOIHYECKUH MpoLecc.
TexHonorus u [1K-10. Cnocoben | 3naTh:
cimyxba OTPENENATh PO10 ocHoBHBIE cBeneHHA (HIHKO-XHMHYECKHX
OTHEYNOpOB OpraHu3alMOHHbIE H | MpOLIECCOB B3aMMOJEHCTBHUA ¢dyTeporkH
TEXHHYECKHE  Mepbl Ul | METAJUTyprH4eckoro arperata co LUIaKOM H
BBITUIABKH CTaJH B | METaJ/IOM.
KOHBEpTepe Ymers:
PO10 paccuuTbiBaTH M aHATU3HPOBATH OCHOBHEIE
(HM3HUKO-XHMHYECKHE MapaMeTphl B3aUMOAEHCTBHS
OFHEYNMOPHBIX ~ MAaTePHAIOB €  pasfIMYHBIMH
KOPPOJMEHTAMH B METAITYPrHYeCcKHX arperarax.
Bnapets:
PO9 obnaganue  HaBblkaMH  paGoTel  Ha
OTEYECTBEHHOM H 3apy0exHOM 00OpyAOBaHHMH IJIs
(YTEpPOBKH METAJTTyprHYECKHX arperaTos.

1.5. ®opma o0yueHus
Peanmuzanus Moyns npexycMOTpera Ayst 00y4Jaromuxcst 10 0YHOH U OYHO-3a09HOM hopMaM.




PA3JIEJI 2. TIPOT'PAMMBI MOJAYJIA «TEOPUS U TEXHOJIOTI'UA ITPOU3BOJACTBA

CTAJIN»

2.1. PABOYAS ITPOI'PAMMA JUCIUMIIVIMHBI «TEOPUS 1 TEXHOJIOI'US
CTAJIEIIJIABHJIBHOI'O ITPOLECCA»

2.1.1. COAEP’)KAHHUE 1 OCOBEHHOCTHU PEAJIN3AIIMA JUCITUIIJIMHBI»

2.1.1.1. Texnosorun o0y4yeHusi, HCIOJIb3yeMble NPH H3yYeHHH UCHHIUTHHBI MOXYJIsSt
IIpy M3ydYeHHMH NUCLMIUIMHBEI IPUMEHSETCA TPAgULMOHHAA (PEMpPOIYKTHBHAA) TEXHOIIOTHS

o0y4eHHs.

2.1.1.2. IlnanupyemMble pe3yIbTaThl 00y4eHHs (HHIHKATOPbI) 0 THCIHHILIMHE

Koa 1 HauMeHOBaHHe

ILnanupyemsie pe3ybTaThl 00ydeHHs (HHIHKATOPLI)

TeXHHUYEeCKHe MepEI s
BBIILIABKH CTAJIU B KOHBEpTEpe

KOMIIETeHIHH
ITK-10. Cnocoben omnpenenats | 3HATH:
OpraHH3alHOHHBIE v | PO8  ocHoBHble cBemeHMS — (DH3HKO-XMMHYECKMX  IIPOLIECCOB

B3aMMOJEHCTBHS IJIaKa M METa/Lla B CTAJIEIUIABUIIBHBIX arperaTos.
YMmerth:

PO8 mnone3oBaThCA CMpaBOYHOH TEXHHUYECKOH JIMTEpaTypod s
NPOBEAEHHS pacyeToB M BbIOOpa HEOOXOAWMOrO MaTtepuana s
HaBeJeHHUs LJIaKa M JOBOJKH MeTalla 10 XHMHYECKOMY COCTaBy W
TeMIiepartype.

Baagern:

PO7 obnananue HaBblkaMH PabOTBI ¢ TEXHHYECKOH M CHPaBOYHOH
JIUTEPaTypOH M IOKYMEHTALHEeH.

2.1.1.3. CoaepxaHue JUCHHILTHHBI

Kox
pasaeia,
TEMBI

Pasnen, rema
JHCIHIJIHHBI

Copnep:xanne

P1 XapaKTepUCTHKA

Ofmas GpusHKo-XHMHUECKas

CTaJICIIaBHJIBHBIX MPOLIECCOB.

CymHocTs, Uenb W 3afaud TUIaBKH cTand. OCHOBHBIE
METO/bI H 32KOHBI (PH3HUECKOH XMMHH, TIPUMEHsEMbIe NpU
M3YYEHHMH CTaJleIUIaBHIBHBIX MpoleccoB. TepmoauHamuka
B3auMozeHcTBHA (a3 M oflMe  3aKOHOMEpPHOCTH
MOBEJCHUA XHMHYECKHX 3JIEMEHTOB B CTAJIEIUIABHIIBHBIX
npoueccax. OO6mue nNpuHUMNBI obecrieyeHHs 3aJaHHOTO
collepxKaHus npuMeceii B rOTOBOH CTaIH.
TepMmoauHamuyeckue OCHOBBI oInpesieNeHus %}
Pery/JMpoBaHHA OCTATOYHOTO COAEPXKAHHA MpUMecedl B
Meraiie. OO6mme nonoxenus. TepMoAHHAMHYECKHe
OCHOBBI OMNpEJEJNEHHA M PEryJHpOBaHHA OCTATOYHOIO
comepkaHMa mpumecedd B Metawwte.  OcraTouHoe
colepkaHHe TMpHMECEH, OKCHABI KOTOPBIX 00pasyroT
CaMOCTOSTENBHYIO KOHJIEHCHUPOBAHHYIO dasy.
Tepmonunamuueckue OCHOBBI onpeJjeneHHs H
peryJIMpoBaHMsA OCTaTOYHOTO COJIep)KaHHs INpHMeceil B
metaie. OcTaroyHoe coaep)KaHWe MpPHMeceH, OKCHIBI
KOTOPBIX pacTBOPAIOTCA B LJake. TepMoauMHaAMHYECKHE
OCHOBBI OMNpE/IEJIEHHsT M PeryJHpOBaHHA OCTATOYHOrO
coaepikaHua  mpumeceit B Mmetauie.  OcraTouHoe
COIEpKAHHE TPUMECEH, OKCHIBI KOTOPBIX MEPEXOmAT B
rasoyto ¢asy. TepMoaHHAMHYECKHE OCHOBBI OMpeaEIeHHS
¥ PEryJMpOBaHHA OCTATOYHOrO COAEPKAaHHA NpHMecel B
Metaie. OcrtaTouHoe conepkaHue ra3oB. (OCHOBBHI
KHHETHMKH  CTaJelUIaBWILHBIX  mpoueccoB.  O6mue
nonoxeHus. OCHOBBI  KHHETHKH  CTAJEMJIaBHJIBHBIX
NpoLECcCOB. MeXaHH3M OKHMCIIeHHs MNpHMecel MeTallia
KHCIIOPOJOM NyThsl. OCHOBBI KMHETHKH CTAJIEILIABUIIBHBIX




npoueccoB. CKOpOCTb OKHCIEHHMS MNpHMecel MeTauia.
OCHOBBI ~ KMHETHKM  CTaJCTUIaBHJIBHBIX  TIPOLIECCOB.
BrnusiHue TeMrepaTypbl Ha CKOPOCTh OKMCIIEHHs PHMeceH
metasla.  OCHOBBI ~ KHHETHKM  CTAlEIUIABHIBHBIX
npoueccoB. BnusHue rnepeMelIWBaHHA Ha  CKOPOCTbH
okuc/eHus mnpuMeced MeTaula. OCHOBBI  KHHETHKH
CTaleMUIaBHIBHBIX TPOLECCOB. MeXaHH3M M CKOPOCTh
pacTBOpeHus M3BECTH. OcHOBBI KHHETHKH
CTAleIUIaBUIBHBIX TIpOLIeCCOB. MeXaHH3M M CKOpPOCTh
miaBneHus jgoMa B MeTawte. OcHOBHBlE (H3HYECKHE
cBoMcTBa jKene3a. PacTBOpeHHWe KHCIOpOJa B IKHIKOM
JKellese M ero CoJepXkaHHe B METAUIE MO XOAY IUIABKH.
OcHoBHBIE XHMHYECKHE CBOMCTBA JKelie3a U ero noBelieH’e
B CTaJleIaBWILHBIX MPOLiEccax.

P2

I1InakoobpazoBaHue, CBOHCTBA
IIJIAKOB M OCHOBBI LIJTAKOBOT'O
pEXHMMa TUIaBKH

Obpa3zopanne W 3HaueHHe (PONb) IUIAKOB B MpoILeccax
IUIABKM CTand. MonekynspHas TEOpHs CTPOEHHMS LLUIAKOB.
Honnas Tteopus cTpoeHus wnakoB. HMoHHas Teopus
crpoeHus wLutakoB. CuiukaTtHele pacriaBel. MoHHas
TEOpHs CTPOEHHs IIAKOB. AJIIOMHHATHBIE pacIlIaBbl.
HoHHas Teopus cTpoeHUs LUTakoB. PeppUTHBIE pacIuiaBsl.
Honnas Teopus ctpoeHus mnakos. @ochaTHele pacriashl.
Honnas Teopus cTpoeHMs LuIakoB. bopaTHble pacIuiaBel
HoHHas Teopus cTpoeHMs LINakoB. BoOpoCHIMKaTHEBIE
pacrnaBel. MoHHad  Teopus ~ CTpPOeHMS  LIJIAKOB.
TuranatHele pacrunaBel. HMoHHas Teopus  CTpoeHHs
makoB.  Okcudropuanble  pacriaBel.  [IpumeHeHue
NOJIMMEPHOH MOZENH K pacueTry (H3HMKO-XHMHYECKHX
CBOMCTB OKCH/IHBIX pacIUlaBOB. XHMHYECKHE CBOMCTBa
uutakoB. OCHOBHOCTB IUTaka. XHMHYECKHE CBOHCTBa
1IJIaKOB. OkucnurensHas CIocoOHOCTh 1UIaKa.
Qduznuyeckue CROMCTBA LTakoB. TeMmepaTypa IUIaBJIEHHs
utakoB. @Du3MUECKHe CBoiicTBa IINakoB. BsskocTe
mnakos. @H3nMUecKkHe cBoiicTBa LUIakoB. [loBepXHOCTHOE
U MexdasHoe HaTskeHwe. PaduHupoBanme Meramna
uutakoM. OOmias kayecTBeHHas XapakTepucThka. OOuue
MPHHUMMBL  YCTAHOBJIEHHA ONTHMAIBHOTO LIJIAKOBOTO
peKHMa ILIaBKH.

P3

3HaueHHE U NOBEJIEHHE
BaOXKHEHIMX NMpHUMecei
MeTajljla B CTalleILIaBH/IbHBIX
npoueccax

3HayeHHe W MOBEAEHUE BaKHEHIIMX MpUMeced MeTajia B
CTaJlenyiaBH/IBHBIX Mpoleccax. PacTBopuMocTs yriiepozaa B
XKHIKOM JKeJIe3e W 3HaueHHe JTOro yriepoaa. 3HaueHHe H
NOBENEHHE  BaKHEHIIMX  MpuMeceld  MeTtaula B
CTaJlenyIaBHIIbHBIX Tporeccax. PacTtBopuMocTs yrnepoza B
TBEPIOM JKe/le3e M 3HaUeHHE 3TOro yriepoja. 3HaueHHe
NOBEJEHHE  BAKHEHIIMX  MpUMecel  MeTalia B
CTajeluIaBUIbHBIX npolieccax. OOwas XxapakTepuUCTHKA
npolecca OKMC/IEHHA yriepofa. 3Ha4yeHHEe W IOBeNeHHe
BaXKHEHIUMX TMpUMeceldl MeTalla B CTajleIUIaBHIBHBIX
npoLeccax. 3HaueHHE U MOBEJSHHE BAXKHEHIINX NpUMecei
MEeTal/la B CTaleIUIaBWIBHBIX Mpoleccax. PaBHoBecHoe
OCTAaTOYHOE COZIEpKaHHe yriiepoJa B MeTajlle MpH IJaBKe
CTaM B OTKPBITBIX arperarax. 3Ha4eHHe M MOBEJCHHE
BOKHEHIIMX TNpUMece MeTalla B CTaJelUIaBUIbHbBIX
npouneccax. PaBHoeecHoe OCTaAaTO4YHOE coaep>KaHue
yriiepona B MeTajlie NPH €ro BaKyyMHpPOBaHUH. 3Ha4YeHHE
H TMOBEJEHHE BaKHEHMINIMX mpuMmeced MeTtaula B
CTaNneruiaBHIbHBIX — Tpoueccax. CKOpPOCTh — OKHC/IEHHs
YIJiSpoia M BO3MOXKHOCTB ee perynupoBanus. [loBeneHue




KpeMHHs B CTajelulaBHIbHBIX BaHHaX. [loBeneHue
Mapraiia B CTalelUIaBWIBHBIX BaHHaX. ObecreueHnue
3a/1aHHOrO COJIEP)KaHMA MapraHiua B TOTOBOH CTaIH.
@ochop u pedochopauus Mertanna.  YeenuueHue
comepxaHus  ¢ochopa B  Merale B IpoOLECCEe
PacKMC/EHHs, BBITycKa W pa3iuBkd ctanu. Cepa H
necynbypauus cepsl. O6MeH cepbl My rasoBoii dazoi
W OkHakod — BaHHoH.  [lecynbdypaums — meranna
OKMCIIMTENBHBIM ITakoM. BiMsHue TeMnepaTypel Ha
necynedypauuio  Meraia.  Bnusawe  SiO,  Ha
necynbdypaumio Metamna. Jlecynbdypauus crand Impu
MOMOLLH KHIKHX CHHTETHYECKHX ILLTAKOB.
Hecynbdypauus  cTany  nOpH  TMOMOINH  TBEpIBIX
uakoobpasyromux cmeceit (TILC). ecynsdypauus
CTald MpH TOMOIIH  BBICOKOAKTHBHBIX  METAJJIOB.
OGecneueHHe yIbTPaHU3KOTO COAEPIKAHMS CEpbl B CTAIH.
JleBaHajalus YyyryHa.

OcHOBHBIE 3a1a4H pacKHCJIEHHs U TpeGOBaHHUS K
3/IEMEHTaM-pacKUcuTenaM. PackuciurensHas
CMocoOHOCTD M ApYrHe CBOMCTBA 3JIEMEHTOB
packucnureneii. Baxxunelmue packucnureny. Criocobsl
PacKHC/IEHUA ¥ MX QH3UKO-XHMHYECKas CYIHOCTb.
Hemerannnueckue Brunoyenus B crand. Boaopoa u azot B
cTany. BakyymupoBaHue crau.

Ob1uee onucaHHe TEXHOJIOIMH [UIABKH.

BsauMopeHcTBrHe KMCTOPOTHOM CTPYH C MKHIKOM BaHHOM
HyTeesoii pesxum ruiasku. Lllnakoo6pazopanue u
LLTaKOBBIH pexxuM maBku. IToBenenue xenesa u ero
NOTepH BO BpeMs IUIaBKH. Y AajeHHe NpUMeceii MeTania 1
H3MEHEHHE TeMInepaTypbl BaHHbl. COCTaB U KOJIMYECTBO
obpasyrouuxcs ra3oB. PackucieHue u eruposanue.
MarepuansHelii u Tennosoii 6anaucel. KoneeprepHsie
NPOLECCH ¢ KOMOMHHPOBAHHOM Moaveii ayThs.

Pacmcneﬂne—neruponaﬂne H
aerasalusa cTajiu

P4

KucnopoaHo-koHBepTepHBIE
NPOLIECCHI

PS5

2.1.1.4. SI3pIK peaJu3anHH IPOrpaMMbl
[IporpamMma IMCIHILIMHEI peai3yeTcs Ha rocyIapcTBEHHOM s13bIke Poccuiickoit ®enepanun.

2.1.2. YYEBHO-METOIHYECKOE H1 HWH®OPMAIIMOHHOE OBECIEYEHUE
JUCHHUITIIHHBI

DJIEKTPOHHBIE pecypChl (H3AaHMs)

1. CoBpeMeHHas CTallb: TEOPHA ¥ TEXHONOTHA : yueGHoe mocobue / O. FO. Illemykos, U. B.
Hexpacos, A. A. Merenkun [u ap.] ; HayuHbIf pepaktop M. B. Muponora — Hmxuuit Tarun :
HmxHeTarwisckuif TexHonoruyeckuit HHCTUTYT (Qumman) YpdY, 2020. — 400 c. — ISBN 978-5-
9544-0104-2. — Tekcr : HenocpeacTBeHHEIH. http://hdl.handle.net/10995/94364
IleyaTHpie H3MaAHHA

1. Merenxun A.A. IloBbimienne cToiKoCTH (yTEPOBKH arperaToB BHEMeEYHOH o6paGoTku
crama /A.A. Merenkun, O.JO. Illemykos, YU.B. Hekpacor, O.1. IlleBuenxo //MMHHCTEPCTBO
obpazoBanus u Hayku PO; ®IAOY BO «Yp®V um. nepsoro [Ipesunenta Poccun B.H. Ensuunay,
Hmknerarwi. Texson. ua-T (¢un.). — Hmxauit Tarun: HTU (Gumman) VpdY, 2017. - 208 c.

2. Ilemyxos O.JO. Bompock! yTHIH3aiuu paMHEPOBOYHEIX IIIAKOB CTAIEIUIABHIIBHOTO
npoussozctea /O.10. IllemykoB, M.A. Muxeenkos, M.B. Hekpacos, K. Eruaszapesn, A.A.
Merenxun, O.1. Illepuenko // MunucrepctBo o6pazopanus u Hayku P®; ®TAOY BIIO «VpdVY
uM. nepsoro IIpesunenrta Poccun B.H. Enpuuna», Hmwxrerarmn. texson. uH-T (¢u.). — Huoxewit
Tarun: HTU (punuan) YpdV, 2015. — 144 ¢,




HpOd)eCCHOHaJIBHble 0a3nl JAaHHBIX, miq:opmammHno-cnpaBquue H IIOHCKOBBIE€ CHCTEMBbI

http://lib.urfu.ru/mod/resource/view.php?id=1909
2.  https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1
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3. hittps://biblioclub.ru/
4. http://www.iprbookshop.ru/586.html

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

MaTtepuaasi aas qun ¢ OB3
Bece xourenr OBC mnpencrasnes B Buje (aitnoB crenumansHOro ¢opmara Ais
BOCIIPOM3BEICHUS CHHTE3aTOPOM pPEYH, a TaK e B TeCTOBOM BHJE, IPUTOTHOM IS NIPOYTEHHS C
HCIIOJIb30BaHHEM SKPaHHOM JIyIIbI 1 HACTPOMKO# KOHTPAaCTHOCTH.

2.1.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIIUILJINHBI

Ceenenuss 00 OCHANIEHHOCTH MHCIHILIHHBI

000py10BAHHEM H NPOrPAMMHBIM ofecnedeHHeM

ClIeNHAJIH3HPOBAHHBIM H JlaﬁopaTopHuM

Ne Bun 3auaTuii HaumeHnosaHue OcHalueHHOCTD CeLMaIbHBIX Ilepeyens
m\n crelyaibHbIX MOMEILEHHI M MOMeLIEeH i s NpOrpaMMHOrO
NIOMELIEeHHH 1 CaMOCTOATENBHOM paboTEI obecrievyeHus.
MOMELIEeHHH 11 PexBu3uteI
CaMOCTOATEBHOM TMOATBEPKAAOLIETO
paboThl JOKYMEHTa
1 | Jexuuu VYuebnas Mebens ayJuTOpHas ¢ | -OnepaunoHHas
ayJuTopus Jyis KonuuecTBOM pabounx Mect B | cuctema Windows,
NpOoBeAeHUs COOTBETCTBHH €  KOJHMYECTBOM | OHCHBIIH naker
JIEKLIMOHHBIX CTYJEHTOR, pabouee mecto | Microsoft Office
3aHATHH npernojasares, nocka | Joroeop Ne 43-
ayIMTOpHAas. 12/1712-2019 ot
KomnerotepHas TexHuka: | 18.11.2019;
KOMITIEKT npoekuronHoro | -Ilnardopma Microsoft
obopynoBaHuA: Teams (B cocTase
HOyTOYK/KOMIBIOTEp, MpoekTop, | Microsoft Office-365)
MPOEKIIHOHHEIH 3KpaH/qocKa. Horosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
yNpaBlIeHHS yueOHbIM
KOHTEHTOM H
obyuenuem LCMS
Moodle
CeoboaHo
pacnpocTpaHsemMoe
T1IO ¢ oTKpHITEIM
komom: GNU
GENERAL PUBLIC
LICENSE
JlaGopaTtopHele YuebHas Mebens ayIUTOpHas ¢ | -OnepauHoHHas
2 | paboTsl ay[IMTOPHS AN | KOMMYECTBOM pabouMx MecT B | CHCTeEMa Windows,
MIPOBEEHUSA COOTBETCTBHM C KOJIHYECTBOM | O(pHUCHBIH nakeT
nabopaTopHeIX | cTyneHToR,  pabouee  mecto | Microsoft Office
pabot NpenoaaBarens, nocka | Joroeop Ne 43-
ayJMTOpHas. 12/1712-2019 ot
KomneroTepHas TexHuka: | 18.11.2019;
KOMIUIEKT npoekuuoHHoro | -Ilnardpopma Microsoft
obopynoBanus: Teams (B coctase




HOYTOYK/KOMMBIOTEP, TPOEKTOP,
NPOEKLHUOHHBIN 9KpaH/nocka.
VYerpokicTea, NOMKIIOYEHHBIE K
CeTH

Wutepner, JOCTYTI B
3JIEKTPOHHYIO HMH(OPMALIMOHHO-
obpasoBarensHylo cpeny HTH

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

- Cucrema
yTIpaBJieHHs y4eOHbIM
KOHTEHTOM H

(¢umman) YpdV, kommiekr | o6yyennem LCMS
JHUEH3HOHHOIrO  nporpammHoro | Moodle
obecneyeHus CeoGonuo
pacnpocTpaHseMoe
[0 ¢  OTKpHITBIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
NpeoCTaB/IeHHe
NOCTOSHHOTO OCTYTIA
K cetd MHTepHer ot
30.12.2019 Ne 800037
ITpakTHueckue VuebHas Mebens ayaUTOpHAasn ¢ | -OnepauuonHas
3aHATHA ayaJuToOpHA Ui KOJIMYECTBOM pabo4yuX MeCT B | cucTeMa Windows,
NpOBeIeHHs COOTBETCTBHM C  KOJIMYECTBOM | O(HCHBIMH MakeT
MIPaKTHYECKHX CTyaeHTOB,  pabouee  Mmecto | Microsoft Office
3aHATHH npenoaagaTens, nocka | Jloroeop Ne 43-
ayAMTOpHas. 12/1712-2019 ot
Komnerorephas TexHuka: | 18.11.2019;
KOMITNEKT npoekuHoHHoro | -IInardopma Microsoft
obopyznoBaHus: Teams (B cocTare
HOYTOyK/KOMMNBIOTEp, MpoekTop, | Microsoft Office-365)
MPOEKLIMOHHBIH akpan/fmocka. | Jloroeop Ne 43-
VerpoiicTea, nomkmouéHusle k | 12/1712-2019 ot
CeTH 18.11.2019;
HWurepHer, JIOCTYII B | - CHucrema
BNIEKTPOHHYIO HMH(OPMALIMOHHO- | yNpaBieHHs y4eOHbIM
obpasoBatensHyto cpeny HTH | koHTeHTOM M
(punuan)  YpdY, kommnekr | o6yuennem LCMS
JIMLIEH3HOHHOr0  nporpaMMHoro | Moodle
obecneyeHus CeoboaHo
pacnpocTpaHsemMoe
IO ¢  OoTKpHITEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE;
-Horoeop Ha
NpeoCTaBICHHE
NOCTOSHHOTO AOCTYIIa
K cetH MHHrepHer or
30.12.2019 Ne 800037
CamoctostensbHas | ITomeienus s | MeGens ayaMTOpHas ¢ | Jloroeop Ne 43-
paboTa CTyEHTOB | CaMOCTOATENBHON | KolMyecTBoM pabounx wmecT B | 12/1712-2019 ot
paboThI COOTBETCTBMM ¢ KonxuecTBoM | 18.11.2019;
obyyaromumxcs cTyneHtoB, pabouyee  Mecro | -Ilnardopma Microsoft
npernojaparens, nocka | Teams (B cocTaBe
ayUTOpHAas. Microsoft Office-365)
KommnsloTepHas TexHHKa: | Jlorosop Ne 43-




KOMILIEKT npoekuuonHoro | 12/1712-2019 ot
obopymoBaHus: 18.11.2019;
HOYTOYK/KOMIBIOTED, MpPOEKTOp, | - CHcTeMa
MPOEKLMOHHBIH 3KpaH/IocKa. | yrnpaBiaeHus y4eOHbIM
VYerpoiicTea, NOAKIOYEHHBIE K | KOHTEHTOM H
CeTH obyuenuem LCMS
UnrepHer, JOCTYM B | Moodle
3NEKTPOHHYI HMHGpopMauuoHHO- | CBOOOAHO
obpazoBatenbHyro cpeny HTH | pacnpocrpansemoe
(punuan) VpdV, xommaekt |[I0 ¢ OTKpBITBIM
JIMLIEH3HOHHOTO  IPOrPaMMHOIO | KOZOM: GNU
obecrnieyeHUs GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
NpenocTaBlIeHHE
MOCTOSHHOTO IOCTYIa
K cetd UHTepHer oT
30.12.2019 Ne 800037
5 | Tekywmmit Vuebnas MeGenp ayIUTOpHas ¢ | Jlorosop Ne 43-
KOHTpOJIb U ayaMTOpHUs 11 | KonuuyecTBOM paboumx Mect B | 12/1712-2019 ot
MPOMEXYTOUHAs TEKYLUEro COOTBETCTBMM ¢ KouuyecTBoMm | 18.11.2019;
aTTecTalus KOHTpOJA U ctyneHtoB,  pabouee  Mecto | -Ilmardopma Microsoft
NIPOMEXKYTOYHOH | mpernoaapaTens, nocka | Teams (B cocraBe
aTTecTaluu ayaIuTOpHas. Microsoft Office-365)
Komnerotepras TexHuKa: | Jloroop Ne 43-
KOMILIEKT npoekuuoHHoro | 12/1712-2019 or
o0opyIOBaHHA: 18.11.2019;
HOYTOYK/KOMNBIOTEp, NPOEeKTOp, | - CHcreMa
NPOEKLIMOHHBIA 3KpaH/MIoCKa. | ynpaBieHus y4eOHbIM
YcTpoiicTea, NOQKIIOYEHHBIE K | KOHTEHTOM M
ceTH obyuenuem LCMS
HWnrepHer, JOCTYII B | Moodle
9JIEKTPOHHYIO HH(opMaluoHHO- | CBoGoaHO
obpasoBarensHyto cpeny HTHU | pacnpoctpansemoe
(dumuan) VpdVY, kommnekr | [I0 ¢ OTKpHITBIM
JIMLIEH3HOHHOTO  MPOrPaMMHOIO | KOJOM: GNU
obecneueHus GENERAL PUBLIC

LICENSE;

-JloroBop Ha
NpeIOCTaBlICHHE
MOCTOSHHOTO IOCTyNa

k cetu MHTEpHeT OT
30.12.2019 Ne 800037

2.2. PABOYASA ITPOTPAMMA JUCHUIIVIMHBI « CIEIDJIEKTPOMETAJLITYPI USI»

2.2.1. COAEPX KAHHUE 1 OCOBEHHOCTH PEAJIM3AIINA TUCHUITIMHBI

2.2.2.1. Texnonoruu o0y4eHusi, HCIO0Ib3yeMble NIPH H3YYeHHH JHCIHILUIHHBI MO
[Ipy M3ydYeHHHM IUCLMIUIMHBI NPHMEHSETCS TpalUIMOHHAs (PEelmpoXyKTHBHAS) TEXHOJOTHS

o0yueHHs.

2.2.2.2. Ilnanupyemble pe3yJabTaThl 00y4eHHs (HHIHKATOPbI) 0 JHCHHILINHE

RO}Z[ H HAHMEHOBAaHHE

ILnanupyembie pe3yabTarhl 00y4eHus (HHIHKATOPBI)

KOMIETEeHIHH
TIK-10. Cnocoben onpenensats | 3HaTh:
OpraHH3aLMOHHBIE u | PO9 ocHOBHbIE MeTOABl MNoJydeHHs patHMHHUPOBOYHOrO LITAKa B
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TeXHHYECKHe MepEl Ul | CTalleIUIaBHIBHBIX arperarax.
BBITUIABKH CTAIH B KOHBEpTEpe | YMeTh:

PO9 ananusmpoartk nporiecchl TOpeHHs TOIUIHBA M TEIUIOBBIAENCHHUS 32
CYET 3JIEKTPHYECKOHM 3HEPrHH, NPOLECChl BHELIHEr0 M BHYTPEHHEro
TeruiooOMeHa.

Bnapers:

PO8 Bnanets MeTOAMKAMH pacyeTa KOpPEeKTHPYHOIIMX BO3IEHCTBHI Ha
TEXHOIOTHYECKHH MPOLIECC.

2.2.2.3. Copep:kanue QHCHHILITHHBI

Kon
Pasznen, Tema
pasnena, Conep:xanne
AHCHHILIHHBI
TeMbI
Heropus pasurus snekrpoMetautyprid. Knaccubukaius
H XapaKTEePHUCTHKA 3NIEKTpHUecKHX nevei. [Teun
Knaccudukams u
conpotHBieHHsA. HHAYKIMOHHBIE NeuH. DIeKTPOHHO-
P1 XapaKTepHCTHKA
PIEC T i Jy4yeBas mnaBka. Jlyroseie nedu. ONeKTpoabl B AYTOBBIX
P ) CTAIETUIABHIIBHBIX N€YaX. DIEKTPHYECKHH pexkuM paboThl
MeyH.
IIuxToBbie MaTepuansl. LlInakooGpasyroinue.
Oxwucnurenu. Packucnurenu u nerupyrompue. Iloaroroska
TexHomorus BbIILIABKY CTANK B | MEYH K IUIaBKe. 3arpy3ka WHXThI. [lepHos miapieHus.
P2 JYTOBBIX TIEYax ¢ OCHOBHOM OxucnurenbHblit nepuoa. BoccTaHoBUTENBHBIIH
(byTepoBKOii. niepuo. TexHONOr A BBIMIABKH CTAIH BEICOKOMOIIHEIX
anekTporneyax. Ilnaska c ucnonas3zoBaHHeM
META/UIH30BAHHBIX OKATHILIEH.
Pacuer BanHbI. Pacuer pasmepoB cBOGOAHOIO MJIaBHIIBHOTO
RacHo PO R npocTpaHcTsa. Pacuer pa3mMepoB MoAcBOA0BOrO
P3 pa3sMepoB NyroBoH prsy 3 P P HEBO
npocTpaHcTBa. PacyeT napaMeTpoB ne4yHoro
3NIEKTPONeYr
TpaHcdopMaTopa.
OTKpbIThIE M BaKyyMHbIe HHAYKLHOHHBIE IEYH.
OGopynoBaHHe OTKPBITBIX M BAKYyyMHBIX HHIYKLIMOHHBIX
nevel. @yrepoBka THIIIeH HHAYKLUHOHHEBIX MEYeH,
P4 HMHayKIMoHHEIE MeYr yTep YRR
CosepiieHCTBOBaHHE KOHCTPYKLIHH OTKPBITHIX H
BaKyyMHBIX HHIYKLIHOHHBIX Meueil. Beinnaska ctany B
OTKPBITBIX M BAKYYMHBIX HHAYKIIHOHHBIX 1€Yax.

2.2.2.4. SI3pIK peaH3alMH NPOrPaMMBI
IIporpamMma IMCUHIITMHEL PEATH3YETCS Ha rOCYIapCTBEHHOM si3bike Poccuiickoit ®enepariun.

2.2.2.YYEBHO-METOAUYECKOE H HWH®OPMAIIMOHHOE OBECIHEYEHUE
JAUCIHHUIIIMHBI «METAJLIYPIUSI YEPHBIX H IIBETHBIX METAJLJIOB»

DJIEeKTPOHHBIE pecypchl (M3aHHs)

1. Cemun, A.E. IIpoH3BOACTBO CTallH B 3JIEKTPOIIEYaAX: JYroBas Ieub IOCTOSHHOTO TOKA:
1a00paTOpHbIA MPaKTHKYM [OeKTpoHHEI pecypce] : yueb. nocobue / A.E. Cemun, H.H. ITonos.
— OnekTpoH. naH. — Mocksa : MUCHUC, 2014. — 61 ¢. — Pexum mocryma:
https://e.lanbook.com/book/69740. — 3ar. ¢ 3kpana.

2. I1aByoB B. A. CrienaeKTpoMeTalTyprus cTajlel H CIuiaBoB : yueOHoe nmoco6ue / B. A. ITasinos,
E. IO. JlozoBas, A. A. Babenko ; Hay4nbIi peraktop A. B. XKnanos ; Munucrepctso
obpasosanus u Hayku Poccuiickoit denepanuu, Ypansckuii GpenepanbHelii yHHBEPCHTET HMECHH
nepeoro IIpesunenra Poccun b.H. Ensuuna. — ExatepunOypr : Usnarenscrso Ypanbckoro
yauBepcurera, 2018. — 168 c. — ISBN 978-5-7996-2395-1. http://hdl.handle.net/10995/60937

IleyaTHbIe H3XAHUA

1. Ilemyxos O.JO. Bompockl yTumuzanuu paUHHPOBOYHBIX MIIAKOB CTAJIEIIABHIIBHOTO
npoussoacTea /O.JO. Hlemrykos, M.A. Muxeenkos, U.B. Hekpacos, I.K. Eruasapesan, A.A.
Merenkun, O.H. IlleBuyenko // MunucrepctBo obpasoBanus u Hayku P®; O®IAOY BIIO
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«Yp®Y um. nepsoro Ilpesunenta Poccuu b.H. Enpruna», HimkraeTarn. TexHon. HH-T (QHIL.). —
Hwxanii Tarun: HTU (¢punuan) YpdV, 2015. — 144 c.

2. Merenkun A.A. IloBbIneHne cTOHKOCTH (YTEPOBKH arperaroB BHENEYHOU 06pabOTKH CTalM
/A.A. Mertenkun, O.JO. Ilemykor, W.B. Hekpaco, O.M. IlleByenko //MHHHCTEPCTBO
obpasosanus ¥ Hayku P®; ®I'AOY BO «YpdV um. mepsoro Ilpesunenra Poccum
b.H. Ensunnay», Hwkaerarun. texson. uH-T (Quin.). — Huwkenit Tarwn: HTU (puman) YpdV,
2017.-208 c.

3. Ilemyxor O.FO. Bompocsl yTuau3anue paQUHHPOBOYHBIX IITAKOB CTATEILIaBHIIBHOTO
npoussozctea /O.JO. Illemykos, M.A. Muxeenkos, 1.B. Hekpacos, JI.K. Eruazapesn, A.A.
Merenkun, O.W. Illepyenko // MunuctepcTBo 00pasoBanus W Hayku P®; ®I'AOY BIIO
«Yp®V um. nepsoro [Ipesunenta Poccun b.H. Enpnunay, HuxueTarnn. TeXHom. HH-T (Gui.). —
Hwxnanit Tarun: HTU (dunuan) YpdYV, 2015. — 144 c.

IIpodecconanbubie 6a3b1 AAHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H NOHCKOBBIE CHCTEMBI

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

4. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%8
2

3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html
5. \\nuk-140-017\3ananus\Kadenpa MT

Marepnansi pias aun ¢ OB3

Bece kontenr OBC mpencrasnen B Buie (aiinoB cnenmansHoro (opmara s
BOCIPOU3BEICHUA CHHTE3aTOPOM PEYH, a TakK )K€ B TECTOBOM BHJIE, IPUIOHOM IS IIPOYTEHHS C
HMCII0/IP30BAHHEM SKPAHHOH JIyIbl H HACTPOHKOM KOHTPACTHOCTH.

2.2.3. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE TUCIUIIINHBI

Ceenennst 006 OCHAIEHHOCTH AHCLMILIMHBI CHENHAJM3MPOBAHHBIM H J1abopaTopHBIM
000py10BaHHEM H NPOrPAMMHBIM obecneyeHneM

Neo Bun 3aHaTHit HaumeHoBaHue OcHallleHHOCTh CreLHaATBHBIX ITepeuens
m\I CleLMaTbHbBIX TNIOMELIEHHH 1 OMeLeHuH 115 MPOrpaMMHOr0
MOMELLEHUIH U CaMOCTOATENbHOMH paboThI obecneyeHus.
MOMELUEHHH 115 PexBH3HUTEI
CaMOCTOSATENBHOM TIOATBEPIKAAFOLIETO
paboTsl JOKYMEHTa
1 | Jlexkuuu VuebHas MebGenb ayIMTOpHas ¢ | -OnepauuonHas
ayJIMTOpHA [UTs KOJIHYeCTBOM pabouyux MecT B | cucTeMa Windows,
NpOBEAEHHSA COOTBETCTBHH C  KOJIMYECTBOM | O(HCHBIi MaKkeT
JIEKLIHOHHBIX cTyneHToB,  pabouee  Mecto | Microsoft Office
3aHATHI [IpenojagaTtens, nocka | Jloroeop Ne 43-
ayauTopHas. 12/1712-2019 ot
KomnerotepHas TexHuka: | 18.11.2019;
KOMIJIEKT npoekuuoHHoro | -Ilnardopma Microsoft
000pynoBaHHS: Teams (B coctase
HOYTOYK/KOMIbIOTEp, TMpoekTop, | Microsoft Office-365)
NPOEKLIMOHHBIH SKpaH/nocka. Jloroeop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
YIpaBNeHHA YUeOHBIM
KOHTEHTOM H
obyuennem LCMS
Moodle
CsobGozHo
pacnpocTpaHsemMoe
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I[I0O ¢  OTKpHITEIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE

INpakTHyeckHre Vuebnas Me6enp ayaUTOpHAas ¢ | -Onepauuonnas
paboTsl ayMTOPUS I | KONMHYEeCTBOM pabouMX MeCT B | CHCTeMa Windows,
NpOBEEeHHA COOTBETCTBMM C  KOJIHYECTBOM | OUCHBIMH naker
NpaKTHYECKHX | CTyAeHToB,  pabouee  Mmecto | Microsoft Office
pabot MpenoAaBaTens, nocka | Jloroeop Ne 43-
ayAMTOpHas. 12/1712-2019 ot
Komnbrotepnas TexHuka: | 18.11.2019;
KOMILTEKT npoekiuoHHoro | -I[lnardopma Microsoft
obopynoBaHHs: Teams (B cocTaBe
HOyTOyK/KOoMMbIOTEp, npoekTop, | Microsoft Office-365)
MIPOEKLIMOHHBIH akpan/mocka. | loroeop Ne 43-
Verpoiictea, noakmougHHele k | 12/1712-2019 ot
ceTH 18.11.2019;
WnrepHer, JOCTYTI B | - Cucrema
3JIEKTPOHHYIO HMH(OPMALIMOHHO- | YIIpaBlIeHUs y4eOHBIM
obpasoBarensHyio cpeny HTH | koHTeHTOM H
(punman) VYp®@VY, kommuekr | o6yyennem LCMS
JIMUEH3HOHHOTO  mporpammMHoro | Moodle
obecneueHus CeobonHo
pacrpocTpaHseMoe
IIO ¢ OTKpBITHIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
npenocTaBlieH’e
MIOCTOSIHHOTO JOCTYymNa
k ceTu MHTEpHeT OT
30.12.2019 Ne 800037
CamocrosarensHas | [Tomemenus qnsa | MeGenb ayIUTOpHas ¢ | orosop Ne 43-
paboTa CTyAEHTOB | CAMOCTOATENBHON | KonuuecTBOM pabounx wmect B | 12/1712-2019 ot
paboTsl COOTBETCTBMM ¢ KomuuecTBoM | 18.11.2019;
obyuarouxcs crynentoB,  pabouee  mecto | -[Ilnarpopma Microsoft
MpenoaaBaTens, nocka | Teams (B cocTase
ayJuTOpHas. Microsoft Office-365)
KomnerotepHas TexHuka: | Joroeop Ne 43-
KOMIIJIEKT npoekuuoHHoro | 12/1712-2019 ot
ofopyoBaHHA: 18.11.2019;
HOYTOYK/KOMIIBIOTEp, MNpoeKkTop, | - Cucrema
NPOEKLMOHHBIH 9KpaH/JocKa. | yrnpaBieHHs yueOHbIM

YcrpokicTBa, NOAKMIOYEHHBIE K
ceTH

Hurepner, JOCTYTI B
3/IeKTPOHHYI0 HWH(OPMAaLHOHHO-
obpasoBarensHyro cpeny HTH

(bunuan) VpdY, komruiext
JIMLEH3WOHHOTO  MPOrPaMMHOIO
obecneyeHus

KOHTEHTOM H
obyyennem LCMS
Moodle

CeobogHo
pacnpocTpaHsieMoe
I[I0O ¢ OTKpHITHIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE;

-Jloroeop Ha
NpeJocTaBleHHe
[IOCTOSHHOTO J0CTYMa
k ceTi MHTEpHET OT
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30.12.2019 Ne 800037

4 | Tekywwuit VyebHas MebGenb ayIuTOpHas ¢ | Joroeop Ne 43-
KOHTPOIb U ayAMTOpHs AJ1s KOnMM4YecTBOM pabounx Mect B | 12/1712-2019 ot
TMPOMEXYTOUHAsA TEKyLIero COOTBETCTBMM ¢  KonuuectBoM | 18.11.2019;
aTTecTalus KOHTpONS U cTynmeHToB, pabodee  Mmecto | -Ilmardpopma Microsoft

NPOMEXKYTOYHOH | mpernopaaBatels, nocka | Teams (B cocTase

aTTecTaLHH ayqUTOpHas. Microsoft Office-365)
Komnrlotepnas TexHuka: | Joroeop No 43-
KOMITIEKT npoekiHoHHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMIIbIOTEp, IpoekTop, | - Cucrema
NPOEKLMOHHBIH 9KpaH/foCKa. | ynpaeineHHs y4eOHbIM

VerpoiictBa, NOAKIIOYEHHBIE K

KOHTE€HTOM H

ceTH obyuenuem LCMS
Hureprer, JOCTYTI B | Moodle
3NEKTPOHHYI0 HHbopMauuoHHO- | CBo6oAHO
obpazoBarensHyto cpeny HTH | pacnpoctpansemoe
(punman) VYpdV, kommiekr | [I0 ¢ OTKpBITEIM
JMUEH3HOHHOTO  TPOrPaMMHOIO | KOJOM: GNU
obecrieyeHns GENERAL PUBLIC
LICENSE;
-Jlororop Ha
MpeoCTABIEHHE

MIOCTOSIHHOT'O JOCTYIa
k cetH UHTEpHET OT

30.12.2019 Ne 800037

2.3. PABOYAS ITPOTPAMMA JUCIUITIJIUHBI «TEXHOJIOT S U CIIYKBA
OI'HEYIIOPOB»
2.3.1. COJEPJKAHHUE 1 OCOBEHHOCTH PEAJTU3ATIUA TUCITUILIINHBI
2.3.3.1. Texno/iorun 00y4eHusl, HCIOIb3yeMble NPH H3YYeHHH AHCUHILIHHBI MOXY IS
ITpu u3ydyeHuH AMCHMIUIMHBI IPHMEHSETCS TPaUIMOHHAS (PErpoJyKTHBHAS) TEXHOJOTHS

00y4YeHHHl.

2.3.3.2. IlianupyeMble pe3yabTaThl 00y4eHHs (HHANKATOPHI) M0 THCIHILIHHE

Kox u HanMeHOBaHHE

Ilnannpyemble pe3yIbTAThl 00y4eHHs (HHAHKATOPDI)

KOMIleTeHIHH
[1K-10. Cnocoben onpenensats | 3HATh:
OpraHU3alUOHHbIE U | PO10 ocHOBHble cBeneHHS ~ (M3MKO-XHMHYECKHX  IIPOLIECCOB
TEXHHYECKHE Mepsl AN | B3aMMozeHcTBHA (YTepOBKH MeTa/TyprH4eckoro arperara co LUIakoM
BBITIABKM CTAJH B KOHBEPTEPE | M METAJIOM.
YMmernb:

PO10 paccyuTEIBaTE M aHATM3HPOBATH OCHOBHBIE (PH3HKO-XHMHUECKHE
napamMeTpbl  B3aMMOJEHCTBMS ~ OTHEYMOPHBIX  MaTepHAIOB ¢
pasNTHYHBIMH KOPPOAHEHTAMH B META/LTYPrHYECKHX arperarax.
Baapets:

PO obnananve HaBbIkaMH paboTHl Ha OTEUECTBEHHOM H 3apy0esKHOM
obopynoBaHHH a1 GyTepOBKM METAUTYPriYECKHX arperaTos.

2.3.3.3. Conep:xaHue THCIHILIHHBI

Koz
Pasnen, tema
pasneJa, Copepxanne
AHCHHITHHbI
TEMBI
Beenenne. Kiiaccugukalms orHeynopHeIix MaTepHasIoB:
IHMHACOBBIE, AIFOMOCHIIHKATHBIE, [JIHHO3EMHCTHIE,
Knaccudukanus orueynopHbIx
P1 SATEHATIOR NEPHKIIA30BbIE OTHEYIIOPHI, MEPHKIIa30yTIEPOAHCTEIE,
P MarHe3HaibHbIE YITI€POJUCThIE, KOPYHAOrpadHTOBEIE,
IIMPKOHUCTHIE, KapOHIKpeMHHEBbIE, OECKHCIIOPOIHBIE,
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BOJIOKHHCTBIE, JIETKOBECHBIE, HE()OPMOBaHHbIE OIHEYIIOPEL.
i MakpocTpyKkTypa OrHEYMOPHBIX MaTEPHAJIOB, IOPHCTOCTh
MakpocTpyKTypa U CBOHCTBA PIEIPYELP SHCH P sAVP i
P2 IUIOTHOCTh. TepMOMEXaHHYECKHE U TEIUIOTEXHUYECKHE
OrHEYMOPHBIX MaTepHAIOB i
CBOHCTRa,
XHMMHYECKOE U KalTHUIPHOE B3aHMOICHCTBHE OrHEYIIOPOB
B3aumoaeHcTBHE OTHEYNOPOB C | ¢ KOPPOJHEHTAMH, BO3MOKHOCTh 00pa30BaHUA 3allIUTHOTO
P3 KOPPOAMEHTAMH rapHMca)ka Ha OBEPXHOCTH (yTEpOBKH. Dpo3us
OTHEYIOPOB.
Orneynopsl [U1s JOMEHHOI'O H CTaJIeMJIaBHIBHOTO
Osysiapa s npousBoAcTea. PyTepoBKa TOMEHHOMH neuH, GpyTepoBka
P4 P KOHBEPTEPA, JIEKTPONEYH, MapTEeHOBCKOH MeuH,
METaJIIyprH4ecKHX arperarax
CTajiepa3/IMBOYHOrO KOBILA, LIMPKYJIALHMOHHOIO
Bakyymaropa. Orueynopsl Aj1s pa3IMBKH CTaJH.

2.3.3.4. SI3pIk peaH3alMH NPOrPaMMBbI

ITporpamMma IUCIUIUIMHEI pealu3yeTcs Ha rocyxapcTBeHHOM s3bike Poccuiickoit @enepanuy.

23.2.YYEBHO-METOJUYECKOE W HH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCITHAITIJINHBI

JJIeKTPOHHBIE pecypchl (H3XaHHUS)

1. IloBelnmeHHE CTOMKOCTH (YTEpOBKH arperatoB BHENEYHOM o00paloTKH cramu
[OnexTponneii pecypc] : MoHorpadus / A. A. Merenkusn, O. 10. Illemyxos, Y. B. Hekpacos [u
ap.]. — Huwxuu# Tarun : HTHU (dumman) Yp®@V, 2015. - http://hdl.handle.net/10995/31364

2. Bonouxko, A.T. OraeynopHsle U TyromnaBkue kepamuueckue matepuans! / A.T. Bosouxo,
K.b. [Tog6onoros, E.M. lsTnoBa. - Munck : Benopycckas Hayka, 2013. - 386 ¢. - ISBN 978-985-
08-1640-5 ; To xe [dnexTponHsLi pecypc]. - URL:
http://biblioclub.rw/index.php?page=book&id=231483

IleuaTHble H3TaHUA

1. Hlemyko O.IO. Bompocwl ytumuzanuu paHHHPOBOYHEIX IIIAKOB CTANEILIABHILHOIO
npoussoacTsa /O.JO. Ilemyxos, M.A. Muxeenkos, 1.B. Hexpacos, /I.K. Eruasapesu, A.A.
Merenkun, O.W. IlleBuenko // MunucrepctBo obpasoBanus W Hayku P®; ®TI'AOY BIIO
«Yp®Y um. nepsoro [Ipesunenta Poccun b.H. Ensuuna», Huwxnerarmn. Texson. us-T (Gum.). —
Hwxauit Tarun: HTH (pumman) Yp@V, 2015. — 144 c.

2. Merenxun A.A. IToBeieHHe CTOHKOCTH (yTEpOBKU arperaroB BHENEUHOH 0OpabOTKH cTamu
/A.A. Mertenkun, O.JO. Ilemyxos, W.B. HekpacoB, O.U. Illepuenko //MuHHCTEPCTBO
obpazoBanus u Hayku P®; OI'AOY BO «Yp®VY um. nepeoro Ilpesupenta Poccum
b.H. Ensuuna», Huwxaerarun. texson. uH-T (¢un.). — Hwkauit Tarmwn: HTU (¢punuan) VpdV,
2017.-208 c.

3. Ilemyxos O.IO. Bompochl yTunuzanuu padHHHPOBOYHBEIX IIUIAKOB CTAIEIIIABHIBHOIO
npoussoxctea /O.JO. lemyxos, M.A. Muxeenkos, 1.B. Hekpacos, JI.K. Eruasapesn, A.A.
Metenkun, O.M. IlleBuenko // MunucrepctBo obpasoBanus u Hayku P®; ®T'AOY BIIO
«Yp®VY um. nepsoro IIpesunenra Poccuu b.H. Ensiunay, Huxkaerarun. texnon. us-T (Qun.). —
Huxauit Tarwn: HTU (dumuan) YpdV, 2015. — 144 c.

IIpodeccnonanbHbie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H IIOHCKOBbIE CHCTEMBI

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

6. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%8

2

3. https://biblioclub.ru/

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

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

Marepunaasi s jun ¢ OB3
Beck xontent OBC npexacrasieH B Bujae GaiioB criendalbHOro GopMara Juist BOCIPOH3BEACHUA
CHHTE3aTOPOM PE€YH, a TaK ke B TECTOBOM BHJIE, IIPHTOAHOM AJIA NPOYTEHHSA € HCIONB30BAHHEM
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9KPaHHOM JIYIIbI H HACTPOHKOH KOHTPACTHOCTH.
2.3.3.MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHME JUCIUILIAHBI

Caegenus 00 0CHAMEHHOCTH JHCIHILIHHEI CIIELHATH3MPOBAHHBIM H JIa00paTOPHBIM

000pyI0BAHHEM H NPOrPAMMHBIM 00ecneYeHneM

Ne Bun 3anarTuit HaumeHoBaHue OcHallleHHOCTE CHeLHANIBHBIX Ilepeuens
n\ CreHANbHBIX NIOMEIIEHHH 1 OMEIeHHH 115 NPOrpaMMHOro
TIOMELLEHHH H CaMOCTOATEIbHOH paboTsI obecreueHus.
MOMEILEeHHH IS PexBuzuThI
CaMOCTOATENbHOM NOATBEPKIAIOLIEro
paboThl JOKYMEHTA
1 | Jlexuuu Yuebnag Me6Gens ayaMTOpHas ¢ | -OnepaumoHHas
ayIUTOpHA IS KOJIHYecTBOM pabouux MecT B | cHCTeMa Windows,
NpOBeIEHUs COOTBETCTBHH C  KOJIHYECTBOM | O(HCHBIN naker
JIEKLIMOHHBIX CTyneHToB,  pabouee  Mecto | Microsoft Office
3aHATHH npenojaearens, nocka | Joroeop Ne 43-
ayJMTOpHas. 12/1712-2019 ot
KomneroTepHas TexHuka: | 18.11.2019;
KOMILIEKT npoekuuonHoro | -ITnardopma Microsoft
obopyznoBaHus: Teams (B cocrase
HOyTOyK/KOMMBIOTEp, TpoekTop, | Microsoft Office-365)
TIPOEKLIMOHHBIH 3KpaH/nocKa. Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
yIpaBJeHus y4eOHEIM
KOHTEHTOM H
obyuennem LCMS
Moodle
CsobozHo
pacmpocTpaHieMoe
IO ¢ OTKpHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE
2 IIpakTHUeCcKHE VYyebnas MebGens ayIUTOpHAas ¢ | -OnepauunoHHas
3aHATHA ayIUTOpUSA 1)1 KOJIM4ECTBOM paboyMX MecT B | cHCTeMa Windows,
NpOBeICHUA COOTBETCTBHH C  KOJHYECTBOM | O(HCHBIA naket
NpPaKTHYECKUX CTyneHToB, pabouee  Mmecto | Microsoft Office
3aHATHH npenojasares, nocka | Jloroeop Ne 43-
ayUTOpHAas. 12/1712-2019 ot
Komneiotepnas TexHuka: | 18.11.2019;
KOMIUIEKT npoekuuoHHoro | -IInardopma Microsoft
obopyaoBaHHA: Teams (B cocTase
HoyTOYK/KOMIBIOTEP, MpOeKTop, | Microsoft Office-365)
MPOEKIIMOHHBIH skpan/nocka. | lorosop Ne 43-
Verpokicrea, nomwmou€HHble K | 12/1712-2019 or
ceTH 18.11.2019;
Hureprer, AOCTYI B | - Cucrema

3MEKTPOHHYI0 HMH(OPMaLMOHHO-
obpaszoBarensHyro cpeny HTH

(punman) VpdY, komruiekT
JHULIEH3HOHHOTO  TPOrpaMMHOro
obecrnieyeHHs

ynpasJieHHS yueOHbIM
KOHTEHTOM H
obyuennem LCMS
Moodle

CpoGoaHo
pacrpocTpaHseMoe
I[I0O ¢  OTKpHITEIM
KOZIOM: GNU
GENERAL PUBLIC
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LICENSE;

-Jloroeop Ha
NpEI0CTaBIICHHE
MOCTOSAHHOTO JOCTymna

K cetd Mureprer ot
30.12.2019 Ne 800037

CamocrostensHas | Ilomewenus nns | Mebens ayIMTOpHas c | Morosop Ne 43-
paboTa CTyZIeHTOB | CaMOCTOATENbHOM | KonudyecTBoM pabouux Mect B | 12/1712-2019 ot
paboTsl COOTBETCTBHH C KonuuecTteoMm | 18.11.2019;
obyuaromuxcs CTyleHTOB,  paboyee  Mecto | -IInardopma Microsoft
NpenojaBareis, nocka | Teams (B cocTaBe
ayJIUTOpHas. Microsoft Office-365)
KommeroTepHas TexHuka: | loroeop Ne 43-
KOMIUIEKT npoekuuoHHoro | 12/1712-2019 ot
o0opynoBaHHS: 18.11.2019;
HOYTOYK/KOMMBIOTEp, MpoeKTop, | - CucreMa
NPOeKLMOHHBIH 9KpaH/locKa. | ynpaBneHHs y4eOHbIM
VcrpoiicTBa, MOMKIIOUEHHBIE K | KOHTEHTOM M
CeTH obyyennem LCMS
HurepHer, JOCTyT B | Moodle
3JIEKTPOHHYI0 HMHopMaLuuoHHO- | CBoboaHO
obpazoBarensHylo cpeny HTH | pacnpoctpansemoe
(punuan) VYp®Y, kommiekt |[I0 ¢ OTKPHITEIM
JIMLIEH3MOHHOI'O  MPOrpaMMHOIO | KOAOM: GNU
obecrieueHus GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
NpeIOCTaBJIEHHE
TIOCTOSIHHOTO JIOCTYTIa
K ceTH MHTepHeT oT
30.12.2019 Ne 800037
Texymmuii VYuebGHas Meb6ens ayIUTOpHAs ¢ | Horoeop Ne 43-
KOHTpOJb U ayauTopHs AL KONMHuecTBOM pabounx Mect B | 12/1712-2019 ot
NpOMEXKyTO4Has TEKYILLEro COOTBETCTBHM C Kkosimdecteom | 18.11.2019;
aTrecTauys KOHTpPOJIA H cTymeHToB, pabouee  Mecto | -Ilnardpopma Microsoft
MPOMEXXYTOYHOH | MpernojaBaTens, nocka | Teams (B cocTaBe
aTTeCTaLlHH ayJMTOpHas. Microsoft Office-365)
KomneroTepHas TexHuka: | Jloroop Ne 43-
KOMIUIEKT npoekuuoHHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMIBIOTEp, NpOeKTop, | - Cucrema
MPOEKLMOHHBIN 9KpaH/IocKa. | ynpaBiaeHHs y4eOHbIM

VYerpoiictBa, NOAKTIOYEHHBIE K
ceTH

HurepHer, JOCTYII B
ANIEKTPOHHYIO HHGOPMALMOHHO-
obpazoBarensHyto cpeny HTH

(punman) VpdVY, kommiexkt
JIMLEH3MOHHOTO  NPOrPaMMHOI0
obecnevyeHUs

KOHTEHTOM H
o0yuenuem LCMS
Moodle

CsobonHo
pacrnpocTpaHsemMoe
I[I0O ¢ OTKpHITHIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE;

-HoroBop Ha
NpeaocTaBJICHHE
MIOCTOSIHHOTO IOCTYyMNa
K cetd MHTepHeT oT
30.12.2019 Ne 800037
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