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Pazgen 1. OBIHAA XAPAKTEPUCTUKA MOAVYJIA «TEOPUA U TEXHOJIOI' IS
IMPOU3BOJCTBA CTAJIN»

1.1. AdHHOTauMsA coep:KaHUS MOXYJIsI
Monaynbs «Teopuss M TEXHOJNOTHsS NIPOM3BOJCTBA CTAIW» BXOJUT B CHUCTEMY MOJyJieH,
YyYacTBYIOUIMX B peanu3anuud oOpa3oBaTeNbHOW mporpaMMbl OakamaBpuara MeTtamtyprusi.
[Ipencraisier coOOM JIOTMUECKU 3aBEPIICHHYIO IO COAEP)KAHUI0, METOAMUYECKOMY O0ECIeUeHHIO
CaMOCTOSITENIbHYI0 YUeOHYIO €AMHUILY, OPUCHTUPOBAHHYIO Ha (POPMHPOBAHUE IEIIOCTHOW TPYIIIIBI
B3aMMOCBSI3aHHBIX KOMIIETCHIIMN, OTHOCSIIMUXCSI K KOHKPETHOMY Pe3yibTaTy 0OyueHHs.
Monayns M.1.22. «Teopust ¥ TEXHOJIOTHS MTPOM3BOJICTBA CTAJIN» BKIIOYEH B OOIIYIO YacTb
b.1 yuebnoro ruiana. COoCTOUT U3 TpeX IUCLMIUIMH: «T€OpUS U TEXHOJOIHs CTaJICIUIaBUIBHOIO
nporeccay (1.22.1), «Cnemdnexkrpomeramnyprusi» (1.22.2.), «TexHonorus u cmyx06a orHeyrnopoB»
(1.22.3.). Tlog MeTaJNTypru4eCKUMH TPOIECCaMd B IIHPOKOM CMBICIE TIOHUMAKT BCHO
NI0CJIEI0BATENbHOCTh IPEBPAIICHUN, IPOTEKAIOIUX MIPU IPOU3BOACTBE METAUIOB U3 PYy/I. 3HAHUE
OCHOB TEOPETHYECKUX 3aKOHOMEPHOCTEH 3THX IPOLECCOB M METOJOB KOHTPOJIS HEOOXOAUMO A
3 PEKTUBHOTO YIPaBICHUS TEXHOJOTHYECKUMH MPOIECCaMH METaJUTyprHYeCKUX IPOU3BOICTB.
[TosToMy wu3yueHHMEe JaHHOTO MOJXYJS sIBIsAETCS 00s3aTeNbHBIM  YCJIOBHEM  IOATOTOBKHU
KBAJTM(UIUPOBAHHOTO MeTayuTypra. [IpHOpUTEeTHBIM HampaBIeHUEM SIBJISCTCS M3yYSHHE CTaJleH U
CIVIABOB HA OCHOBE JKeJIe3a.
W3ydyeHne pAaHHBIX JUCUUIUIMH Oa3supyeTcss Ha 3HAHMSX, IOJYYEHHBIX Ha
OpeabIAYIINX Kypcax: MaTeMaTHKH, (GU3uKH, U3NYecKod XMMHMU M XUMHUHM MeTaiuioB. K Hauany
U3YYEHHUS JUCUUIUIMHBI CTYAEHThl JIOJDKHBI BIAJ€Th: HaBbIKaMU pabOThl C HUCTOYHUKAMU
nHpopmanuu.

1.2. CtpykTypa u 00beM MOAYJIs

Oobem @ .
MM OpMa HTOroBoii
e . MOJLYJI51 M BCero MPOMEKYTOYHOM
wn epeveHb THCHHILINH MOTYJIst MOIYIS B aTTecTAlUH 0
399eTHBIX AUCHHILTAHAM MOAYJISI U
eIHHUIAX H Yacax B IICJIOM TI0 MOy.TIO
1 Teopus U TEXHOJIOTHS 6/216 9K3aMEH, 3a4eT
' CTaJICIJIABWIILHOTO MPOoLEecca
2. CriernpreKTpoMeTamTyprus 3/108 3a4er
3 TexHonorus u ciyx6a 3/108 3a4er
' OTHEYIIOpPOB
12/432 HE PEAYCMOTPEHO
HUTOT'O no moaynto: pely P

1.3. loc/ienoBaTeILHOCTH OCBOCHHMS MO/YJIsI B 00pa30BaTe/IbHOM MporpamMmme

IIpepexkBU3UTHI MOYJISI Mertamnypruyeckue TEXHOIOTUU
IocTpexkBU3UTHI M KOPPEKBUZUTHI CoBpeMeHHOE TEXHOJIOTHIECKOe 000pyI0BaHUE IS
MOJYJIsl MIPOW3BOCTBA CTAIH

1.4. PacnpenejieHre KOMIETEHUUH MO AUCUMIIMHAM MOAYJISA, IUIAHMPYeMble pPe3yJabTaThl
00yuyeHus1 (MHAUKATOPHI) 110 MOLYJIIO

W3ydyeHne JOUCHUIUIMH  MOAYAS  IpeaycMarpuBaeT  (OpMUPOBAHHE  KOMIIETEHLUMN

MMOoCPECACTBOM IIOCICAOBATCIBHOIO OCBOCHHA PC3YJILTATOB O6yquI/I$I Ha OIPCACICHHOM YPOBHC
CJIOKHOCTHU COACPIKAHUA.



Pesynprarel 00yueHUs MO TUCHUILUIMHE — 3TO KOHKPETHBIC 3HAHUS, YMEHUS, OIBIT U JIpyTrue
pe3ynbTarhl (Coaep KarelbHbIe KOMIIOHEHThI KOMIETEHIUH), KOTOPhIX IUIAHUPYETCS TOCTUYbL Ha
JTare U3y4YeHUs JUCHUIUIMHBI MOIYIS M KOTOpble JOKHBI OyAyT TNPOJEMOHCTPHUPOBAHbBI
0oOyJaromMMuCsT W OLIGHEHBI MPEMoJaBaTelieM IO WHAMKATOPaM/U3MEPSEMBbIM  KPUTCPHUSIM,
BKJIFOYCHHBIM B ()OPMYIIMPOBKY PE3yJIbTATOB O0YUYCHHUSI.

NuaukaTtop — 9TO mpH3HAK / CUTHAN/ MapKep, KOTOPBIA MOKa3bIBaeT, HA KaKOM YPOBHE
0o0y4arouuicst T0JKEH OCBOUTh PEe3yJbTaThl O0yUEHUS U UX MPEABbIBICHUE TOJKHO MOATBEPIUTh
(dakT OCBOCHUS MPEIMETHOTO COJCPIKAHUS JAHHOHN TUCITUTUTHHEI.

WNuaukaTopsl yUUTHIBAIOTCS MPU BBIOOPE M COCTABICHUH 3aJJaHUM KOHTPOJIbHO-OI[CHOYHBIX
MEpOTPUATHI (OLIEHOYHBIX CPEJICTB) TEKYIICH U MPOMEKYTOUYHOM aTTeCTALINH.

Ilepeyenn
Kon n naumeHoBanue IInanupyemble pe3yJibTaThl 00y4eHHsI
AUCUMILIHH
KOMIIETCHUIMH (MHIMKATOPHI)
Moyl
1 2 3
Teopust u IK-10. CriocobeH | 3HaTh:
TEXHOJIOT s ONpPEIECIATh PO8 ocHoBHBIE cBemeHUS (PUIUKO-XUMHUECKUX
CTaJICTIaBUJIBHOTO | OpraHMU3allOHHbIE U | IPOLIECCOB B3aMMOJEHCTBUS IUIAKA W METala B
mporecca TEXHUYECKHE  Mephl Ui | CTAICIIaBWIBHBIX arperaTos.
BBIMIJIABKH CTanu B | YMeTh!
KOHBEpPTEpE PO8 mnonb3oBaThCs CHPaBOYHOM TEXHHYECKOU
JTUTEpaTypor AJISl POBEJCHUSI PacueTOB U BBIOOpPA
HEOO0XOIMMOT0 MaTepHana IJisl HaBeleHHUs [IaKka U
JIOBOJKHM METallyla IO XUMHYECKOMY COCTaBy H
TeMIepaType.
Baagers:
PO7 obnaganne HaBBIKaMH pabOTHI C TEXHUYECKOM
U CIIPaBOYHOM JINTEPATYPOU U JOKYMEHTALUEH.
Cnemnexkrpomertan | I1K-10. CriocobeH | 3HaTh:
Typrus OTIpeNIeTATh PO9 OCHOBHBIE METO/IbI MOJTyYEHUS
OpraHU3alMOHHbIE U | paQMHUPOBOYHOIO 1IINIaKa B CTaJICTIaBHIIBHBIX
TEXHUYECKWe  Mephl Ui | arperarax.
BBIIJIABKH crainu B | YMeTh!
KOHBepTepe PO9 ananusupoBats mporeccsl TOPeHHsl TOIUIMBA W
TEIUIOBBIICJICHUST 32 CYET JJIEKTPUUYECKON 3HEPruu,
TMPOIECCHI BHEIITHETO ¥ BHYTPEHHET0 TEII000MEeHa.
Baagers:
POS8 BrazieTs METOIMKAMU pacueTa KOPPEKTUPYIOLIMX
BO3/ICMCTBUI HA TEXHOJIOIMUYECKHI ITPOIIECC.
Texnomorus u I1K-10. Crioco6en | 3HaTh!
ciryxk0a OIIPELENATh PO10 ocHoBHBIE cBeneHUSI (GUIMKO-XUMHUECKUX
OTHEYIOPOB OpraHU3alMOHHbIE U | IIPOLIECCOB B3aUMOJICHCTBHS ¢dyTepoBKu
TEXHUYECKWE  Mephl Ui | METAUIyprMYecKoro arperara co [UIAKOM U
BBITJIABKH cTanu B | METAJJIOM.
KOHBepTepe YMmersn:
PO10 paccuuteiBaTh W aHaJIM3UPOBATH OCHOBHBIC
(hM3UKO-XMMUYECKHE MapaMeTpbl B3aNMOACHCTBUA
OTHEYNIOPHBIX ~ MaTepUaloB €  pa3IMYHBIMU
KOPPOAHEHTaMH B METAJITyprUYeCKUX arperarax.
Baagers:
PO9 obmaganme  HaBblkamMu ~ pabOTBl  Ha
OTEYECTBEHHOM U 3apyO0e:KHOM 00OpYAOBaHHUHU IS
(hyTepOBKHM METAJUTypTHUECKUX arPeraTos.

1.5. ®Dopma obyueHus
Peanuzanus Moayns nmpeycMoTpeHa A1t 00yJaroIuxcs 0 OYHON M 0YHO-3a049HOI popmam.



PA3JIEJI 2. MIPOI'PAMMBI MO YJIA «TEOPUS U TEXHOJIOT'UA TIPOU3BOJICTBA
CTAJIN»
2.1. PABOYAS ITIPOI'PAMMA JJUCHUITJIMHBI «TEOPUSA U TEXHOJIOT'US
CTAJIEIINTABUJIBHOT'O ITPOILECCA»

2.1.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3ALIMHU JUCHUITJIMHBD»

2.1.1.1. TexHo10TUM 00Yy4YeHUsI, HCIOJIb3yeMble TPU U3YYEeHHH THCHMIIMHBI MOXYJIsSl

[Ipy M3ydyeHMM AMCLUMIUIMHBI MPUMEHSETCS TPaJAULMOHHAS (PENpPOIyKTUBHAS) TEXHOJIOTHS
00yJeHUsI.
2.1.1.2. IInanupyemMsble pe3yJbTaTbl 00y4eHHs (MHAUKATOPHI) N0 AMCHUIIIHHE

Kon u nHaumeHoBaHue
IInanmpyemMsle pe3yJbTaThl 00y4eHUs] (MHAUKATOPDI)

KOMITETeH MU
IIK-10. CnocobeH ompenensite | 3HATH!

OpraHHU3aIMOHHBIC u | PO8  ocHOBHBIC  CBelicHUS  (PU3UKO-XUMHUYECKUX  MPOIECCOB
TEXHUYECKHE MeEpbI U | B3aMMOZCHCTBHS IIJIaKa M MeTaJljla B CTaJICIIaBHIIbHBIX arperaTos.

BBITVIABKH CTaJIM B KOHBEpTEpE | YMeTh!

PO8 monp3oBaThcsl CHpaBOYHOW TEXHMYECKOM JUTepaTypod is
NPOBENEHHsST pacyeToB M BblOOpa HEOOXOOMMOro MaTepuaia JUis
HaBEJCHHA IIUIaKa W JOBOJAKM MeETalla M0 XMMHYECKOMY COCTaBy M
TeMIeparype.

Baapers:

PO7 o6mamanme HaBBIKAMU DPAa0OTHI C TEXHUYECKOH W CIIPAaBOYHOU
JIUTEPATYPON U IOKYMEHTAIUEH.

2.1.1.3. Coaep:xaHue THCHMILINHBI

Kon
pa3nena Pazjen, ema Coaep:xanue
TeMbL ’ JMCIHUTLIMHBI

CyuiHocth, LEedb M 3afaud IUIaBKH cTajdud. OCHOBHBIE
METOJIBI ¥ 3aKOHBI (PH3UYECKO XMMUH, TPUMEHSEMBIE TTPU
HN3YUYCHHU CTAJICIUIaBUJIBHBIX MPOLECCOB. TCpMOI[I/IHaMI/IKa
B3auMojekcTBUs (a3  u  o0mme  3aKOHOMEPHOCTH
MOBE/ICHUS] XMMUYECKUX JIIEMEHTOB B CTaJEIDIaBHIIbHBIX
nporeccax. OOIIMe NPUHIMIBI 00ECIICYCHHS 3aJaHHOTO
COJIepKAHUS npuMecei B rOTOBOM CTaJIH.
TepMonnHamMuveckne OCHOBBI oTpeieIICHHS u
PETYIMPOBaHUS OCTATOYHOTO COJIEPXKAHUS TpUMeceld B
Metayie. OOmme mojioxkeHUs.  TepMoJIUHAMHYECKUC
OCHOBBHI OIPENEICHUS W PEryJIHPOBAHUS OCTATOYHOTO
comepkaHusi npuMmecedt B Mertaime.  OcTaTo4HOE
COJICp)KaHUE TMpPUMEceH, OKCHIBI KOTOPhIX O0pa3yroT
CaMOCTOSITEITEHYIO KOHJICHCHPOBAHHYIO ¢azy.
TepMonnHamMuveckne OCHOBBI oTpeieICHHS u
PEryIUPOBAaHUS OCTATOUYHOTO COJCP)KaHHUS TIpUMECeH B
Metauie. OcTaTOYHOE CONEp)KAHHE TMPUMECced, OKCHIBI
KOTOPBIX PACTBOPSIOTCS B HUIAKe. TepMOJMHAMHYECKUE
OCHOBBI OIpEACNICHUS U PETrYJIUPOBAHUA OCTATOYHOI'O
comepxanusi mpumeceir B meramuie.  OcratodHOE
colepKaHUE TPUMECEH, OKCHIBI KOTOPBIX IEPEXOIsIT B
ra3zoByro (pazy. TepmoguHaMHUECKHE OCHOBBI OIIPEIEICHUS
W pETyJIMPOBAHUSI OCTATOYHOTO COJEp)KaHUSA NpUMECEN B
Merawre. OcrtatouHoe coaepxkaHue ra3oB. OCHOBBI
KHHETUKA  CTAJCIUIABHIILHBIX  TporeccoB.  OOmue
nonoxeHus.  OCHOBBI ~ KUHETHKH  CTaJEIUIAaBUIIbHBIX
npoueccoB. MexaHU3M OKHCIECHHUS MpUMECENd MeTasia
KUCJIOPOAOM AyThsl. OCHOBBI KMHETHKHU CTAJICTLIABUIBHBIX

OO6mrast pU3NKO-XHUMHYCCKas
P1 XapaKTEPUCTHUKA
CTaJICTUIABUJILHBIX MPOIIECCOB.




npoueccoB. CKOPOCTh OKHUCJICHHS TNpUMEced MeTasuia.
OCHOBBl ~ KMHETHKH  CTaJCIUIABHIBHBIX  ITPOIIECCOB.
Brusgnue Temnepatypbl Ha CKOPOCTh OKUCIICHUS pUMecei
MeTajia. OCHOBEI KAHETUKHU CTaleIIaBUIBHBIX
IporeccoB. BrimsHue nepeMemunBaHWs Ha CKOPOCTh
oKucIeHUs mnpuMeced MeTtaiia. OCHOBBI  KHHETHKH
CTaJeIUIaBIWIBHBIX MPOIECCOB. MeXaHu3M U CKOPOCTh
PacTBOPEHHUS HA3BECTH. OCHOBEI KUHETHKH
CTaJICTUIAaBIIILHBIX TIPOIECCOB. MeEXaHW3M M CKOPOCTh
riaBieHust Jioma B Mertauie. OCHOBHBbIC (DU3MUYECKUE
CBOICTBa XKene3za. PacTBopeHue Kuciaopojga B IKHUJIKOM
JKeJne3e W ero CofepKaHWe B MeTaiie MO XOAY IUIaBKH.
OcHOBHbBIE XUMHYECKHE CBOMCTBA JKeJle3a U €ro MoBeACHHE
B CTaJICTUIABWIBHBIX MPOIIECCaX.

P2

[InakooOpa3oBaHue, CBOHCTBA
[ITAKOB ¥ OCHOBHI IIIJJAKOBOTO
peXxuma riaBKu

OO0pasoBanue W 3HauYeHHE (POJb) IUIAKOB B TpoIleccax
IUIaBKU CTaHd. MoJleKyJsapHas TEOpUsl CTPOSHUsS IIIAKOB.
HNonnas Tteopuss cTpoeHus uuiakoB. loHHas Teopus
CTPOCHUA IIJIAKOB. CunukaTHble pacIiujiaBbl. HNonnas
TEOpPHUsI CTPOEHHS IIJIAKOB. AJIIOMHUHATHBIC PpaCIUIaBbl.
HNonHnas teopus cTpoeHus NUIakoB. OEppUTHBIE PaCIUIaBhI.
Honnast Teopust crpoeHus nuiakos. @ocgaTHbie paciiiaBbl.
HNonnas Teopus cTpoeHus LIIakoB. bopaTHble paciuiaBbl.
HNonnast Teopust cTpoeHus 1uiakoB. bopocunukatHbie
pacmiaBel.  MoHHas  Teopus  CTpPOEHUS  IUIAKOB.
TuranatHele pacruiaBel. VoHHas Teopus  CTPOCHMS
muakoB.  Okcudropumnple  pacrmaBel.  |IpuMeHerHwme
MOJIMMEPHOM MOJZIeNnd K pacdeTy (HU3HKO-XMMHUYECKUX
CBONMCTB OKCHJHBIX pacIUIaBOB. XHUMHYECKHE CBOMICTBa
nutakoB. OCHOBHOCTh IIaka. XHMHYECKHE CBOMCTBA
[JIAKOB. OxucnurenspHas CIIOCOOHOCTH TaKa.
®du3nueckue CBOWCTBA HUIAKOB. Temmeparypa IIaBICHUS
nutakoB.  DU3MYECKHE CBOMCTBA IUIAKOB. Bs3KOCTH
nutakoB. dusnueckue cBoilcTBa NUIAkoB. [loBepxHOCTHOE
u MexdasHoe HaTshkeHue. PaduHupoBaHue Meraiia
nutakoM. OOmas KayecTBeHHas XxapakTepuctuka. OOriue
MPUHLUIBl  YCTAHOBJIEHUS ONTHUMAIBHOIO IIIJIAKOBOIO
pEKMMa IIABKH.

P3

3HaueHUE U TOBEACHUE
BaXHEUIITNX TIpUMecen
MeTaJula B CTaJICIUIaBIIIBHBIX
rporeccax

3HaYeHNE W TIOBEICHUE BAXKHEUINIUX MPHUMECEH MeTallia B
CTaJeIUIaBWIBHBIX Ipoleccax. PacTBopuMOCTh yriepona B
JKUJIKOM KEJe3€ W 3HAYEHUE ATOro yriepojaa. 3HaueHHe U
MIOBEJEHUE  BAXKHEMIIMX  NpUMeced  Merala B
CTaJeIUIaBWIBHBIX IIpoleccax. PacTBOpuMoCTh yriiepoja B
TBEPJOM JKEJIE3€ U 3HAYEHUE 3TOrO yriepoaa. 3HaueHUe U
MOBEJCHUE  BAXXHEMIIMX  mpuMeced  Meramia B
CTaJICTUIaBUIIBHBIX TIporeccax. OOmas XapakTepHCTHKa
Ipolecca OKHUCIEHUs yriepoja. 3HAU€HHE M IMOBEICHUE
BOXKHEHUINIMX @pUMEcCe MeTaia B CTalelIaBUIbHBIX
nporieccax. 3HaYeHNE W TIOBEJCHIE BAXKHEHIIINX MTpUMeceit
METajula B CTaJCIUIAaBWIBHBIX IIpoleccax. PaBHOBecHOE
OCTaTOYHOE COACPKAHUE YIVIEPOAa B METaJUIe IPU IUIABKE
CTali B OTKPBITBIX arperarax. 3Hau€HHE W IIOBEJCHUE
BLKHEHIIMX NpPUMECE MeTajla B CTaJCIUIABHIIbHBIX
mpoueccax. PaBHOBECHOE  OCTaTOYHOE  COJAEp)KaHUE
yIIeposia B METalljIe NIPH €ro BaKyyMHPOBAaHWH. 3HAUEHHE
W TOBEJAEHUE BaXHEHIIMX TpUMeced MeTaia B
CTAJICIUIABWIBHBIX ~ Hporeccax. CKOpOCTb  OKUCIIEHUS
YIIEpoia M BO3MOXKHOCTh €€ perynupoBaHus. [loBeneHue




KpEMHHUS B CTaJCTUIAaBWIBHBIX BaHHaxX. [loBemeHue
MapraHiia B CTajJelIaBWIbHBIX BaHHaxX. (OOecrnedeHue
3aJJaHHOTO COJAEp)KaHMS MapraHua B TOTOBOHM cCTaiu.
®dochop wu  nedochopanus Merannma.  YBeTUUeHUE
comepxkanuss  ¢ochopa B MeTaule B Ipolecce
pacKucieHus, BbITycka W pasnuBku cramu. Cepa u
necynbdypanms cepbl. OOMeH cepbl MEXIy ra3oBoi (azoi
51 JKUJIKOMN BaHHOM. Hecynbdyparus MeTaia
OKHCIIUTENBHBIM [UIAKOM. BimsHue TtemMrepatypsl Ha
JNecyab(ypanu  MeTajuia. Baussune  SiO,  Ha
necynbdypanmio Metayuia. Jecynpdypanus cranm npu
TTOMOIIIH KHUJIKIX CUHTETUYECKUX IIUTAKOB.
Hecynapdypanmst  cTaid  NOpH  MOMOIIA  TBEPIBIX
nutakooOpazyromux  cmeced  (THIC).  [lecynsdyparus
CTali TPU TOMOIIM  BBICOKOAKTHBHBIX  METAJIOB.
ObecrieueHre yIbTPAaHU3KOTO CONEP)KAaHUS CEePhl B CTAJH.
JleBaHaanus 4yryHa.

OcCHOBHBIE 33/1a4l PACKUCIIEHUS U TpeOOBaHU K
AIIEMEHTaM-PaCKUCIUTENIM. PackucnurenpHas
CIOCOOHOCTP U APYTHE CBOKWCTBA DJIEMEHTOB
packuciureneil. Baxneimme packucnurenu. CiocoObt
PaCKUCIEHUS U UX PU3UKO-XUMHYECKas CYyITHOCTb.
Hemerannuueckue BKIOYEHUS B cTaiu. Bogopon u a3oT B
crainu. BakyyMHpoBaHHUE CTAJIH.

O01m1ee onrcaHye TEXHOJIOTHH TUTaBKH.

B3auMopeiicTBuE KUCIOPOIHOM CTPYH C KUIKON BaHHOM
HyTtbeeBoii pesxxnm iaBku. lllmakooOpazoBanue u
LUIAKOBBIA peXKUM ILTaBKU. [loBenenue xxenesa u ero
MOTEPU BO BpEMS IUIABKU. Y JaJICHUE IPUMECEH MeTajlia U
W3MEHEHHUe TeMIlepaTypsl BaHHBL. COCTaB U KOJIMYECTBO
oOpasyromuxcs Ta3oB. Packucinenue u JerupoBaHue.
MatepuanbHblil 1 TerioBol O0anaHckl. KoHBepTepHBIC
MIPOIECCH C KOMOMHUPOBAHHOM MO Iy Thsl.

Packucnenne-nerupoBanue u
Jerazanus CTajan

P4

Kucnopoano-koHBepTepHBIE
IIPOLIECCHI

PS5

2.1.1.4. 5sI3bIk peaau3anuyu NpPOrpaMmbl
[TporpamMmMa AUCHUIUIMHBI pealn3yeTcs Ha rocyiapcTBeHHOM si3bike Poccuiickoit denepanmu.

2.1.2. YYEBHO-METOAMYECKOE W HWH®OPMALMUOHHOE OBECIIEYEHHUE
JANCHUITVINHBI

DJIEKTPOHHBIE pecypchl (M31aHHA)

1. CoBpemeHHas cTalib: TeOpUs U TexHoyorus : yueOHoe nocodbue / O. 1O. [llemykos, U. B.
Hekpacos, A. A. MerenkuH [u ap.] ; Hay4uHslii pegaktop M. B. Muponosa — Huxnuit Tarun :
Hwxaerarniabckuii TeXHOIOTHYeCKU WHCTHTYT (pmman) YpdVY, 2020. — 400 c. — ISBN 978-5-
9544-0104-2. — Tekcr : HenocpencTBeHubIit. http://hdl.handle.net/10995/94364
IleyaTHble U31aHUA

1. Merenkun A.A. IloBblmieHre CTOMKOCTH (yTEPOBKM arperaToB BHENEYHOH 00pabOTKU
cramu /A.A. Metenkun, O.1O. Illemrykos, M.B. Hekpacos, O.M. IlleBueHko //MHHHCTEPCTBO
oOpa3zoBanus 1 Hayku P®; ®I'AOY BO «Yp®dVY um. nepsoro [Ipesuaenra Poccun b.H. Enbuinnay,
Hwxuerarun. texnon. uH-T (¢pun.). — Huxanit Tarun: HTU (bunuan) YpdV, 2017. — 208 c.

2. MemykoB O.}O. Bompochl yTuin3zanuu papUHUPOBOYHBIX LUTAKOB CTAJIEIIABHIBHOTO
npousBoacTBa /O.10. HlemykoB, M.A. Muxeenkos, N.B. Hekpacos, /[.K. Eruazapesn, A.A.
Mertenkun, O.W. lleBuenko / MunucrepctBo o6pazoBanust u Hayku PD; ®I'AOY BIIO «YpdY
uM. niepBoro IIpesunenta Poccun b.H. Enpiiunay, Hukaerarmn. texHon. uH-T (¢ui.). — HuxawmiA
Tarun: HTU (punman) Yp®@V, 2015. — 144 c.



http://hdl.handle.net/10995/94364

IIpodeccnonanbHbie 0a3b1 JaHHBIX, HTH()POPMALMOHHO-CIIPABOYHbIE U OMCKOBbIE CHCTEMbI
http://lib.urfu.ru/mod/resource/view.php?id=1909
https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1

1.
2.

%82

3. https://biblioclub.ru/
4. http://www.iprbookshop.ru/586.html

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

Marepuaus! s jgun ¢ OB3
Becy kontent OBC mpexacraBneH B Buue (aiimoB cmenmanpHOro Qopmara s
BOCIPOM3BEICHUSI CUHTE3aTOPOM PEYHM, a TaK K€ B TECTOBOM BHUJE, MPUTOJHOM JJISl MIPOUYTEHHUS C
UCIIOJIb30BAHUEM SKPAHHOU JIYIIbI U HACTPOMKOW KOHTPACTHOCTH.

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

CBenenust 00 OCHAINEHHOCTH JUCIHHUILIMHLI

000 YAOBAHUEM U IIPOrPaMMHBIM odecneyeHneM

CIeNHATU3UPOBAHHBIM M J1a00pPaTOPHBIM

Ne Bup 3ansaTui HaunmenoBanue OcCHAaIIEHHOCTh CHEIHAIbHBIX Ilepeuenn
o\ CTIeIIHATBHBIX HOMEUICHUH ¥ TOMEICHUH JIIs POTrPaMMHOTO
MOMEIICHUH U CaMOCTOSTEIILHON PabOThI obecrieveHusl.
MOMEIIEHUN JUIS PexBusutnl
CaMOCTOSITEITbHON MOATBEPKIAFOIETO
paboTHI JTOKyMEHTa
1 | Jlexuun VYuebnas Meo6enb ayIUTOpHAs ¢ | -OnepaunoHHas
ayTUTOPUS TSI KOJIMYeCTBOM pabounmx MecT B | cuctema Windows,
MPOBEACHUS COOTBETCTBHM C  KOJHYECTBOM | O(HMCHBIN MMaKeT
JCKIIMOHHBIX cTyneHtoB,  pabouee  Mecro | Microsoft Office
3aHATHI MIpEIo1aBaTels, nocka | JHoroop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
Kommsrorepras texunka: | 18.11.2019;
KOMILTEKT npoekionnoro | -ITnardopma Microsoft
o0opynoBaHUS: Teams (B cocraBe
HOYTOYK/KOMIIbIOTEp, TpoekTop, | Microsoft Office-365)
MPOEKIIMOHHBII SKpaH/IOCKa. Horosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
yrpasieHHs y4eOHbIM
KOHTEHTOM H
o0yuyennem LCMS
Moodle
CB000IHO
pacnpocTpaHsemMoe
[1O ¢ OTKpBITEIM
kogom: GNU
GENERAL PUBLIC
LICENSE
JlaGopaTtopHbie VYueOHas Mebens ayIUTOpHAS ¢ | -OmnepannoHHas
2 | paboTHI ayIMTOpHS Ul | KOJMYECTBOM pabOYMX MECT B | cUCTeMa Windows,
MPOBEIECHUS COOTBETCTBUHM C  KOJHMYECTBOM | O(MCHBIH EINE
mabopaTopHBIX | CTyaeHTOB,  pabouee  mecto | Microsoft Office
pabot TIPETI0IaBaTelIs, nocka | JloroBop Ne 43-
ayauTOpHAsL. 12/1712-2019 ot
Komnerorepnas texnuka: | 18.11.2019;
KOMILTEKT mpoektmonnoro | -ITmardopma Microsoft
000pyIOBaHUS: Teams (B cocrase



http://lib.urfu.ru/mod/resource/view.php?id=1909
https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
https://biblioclub.ru/
http://www.iprbookshop.ru/586.html
file://///nuk-140-017/Задания/Кафедра_МТ

HOYTOYK/KOMIBIOTEp, TpoekTop, | Microsoft Office-365)
MIPOCKITHOHHBIN aKkpan/mocka. | JloroBop Ne 43-
VYcerpotictBa, moakmouénabie K | 12/1712-2019 ot
CeTH 18.11.2019;
WnTtepmer, JOCTYTI B | - Cucrema
JJIEKTPOHHYIO WH(POPMAIOHHO- | YIIPaBICHHS YICOHBIM
oOpaszoBarenpHylo cpeny HTU | xoHTeHTOM M
(pwman)  YpdY, kommekt | o0yueHuem LCMS
JIUIIEH3HOHHOr0  Tporpammuoro | Moodle
oOecrieyeHust CBobonHO
pacmpocTpaHseMoe
II0O ¢  OTKPHITBIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
MpeJoCTaBICHNIE
MOCTOSIHHOTO JIOCTYTIa
K cetd HTEpHET OT
30.12.2019 Ne 800037
[IpakTuueckue YyeOHas Meb6ens ayIuTopHas ¢ | -OneparmonHas
3aHATHS ayJUTOpUS IS KOJIMYECTBOM pa0o4YMX MeECT B | cHcTeMa Windows,
MPOBEICHUS COOTBETCTBHM C  KOJHYECTBOM | O(UCHBIH MaKeT
MPaKTHYECKUX cTyneHtoB,  pabouee  Mecro | Microsoft Office
3aHATHI MIpEIo1aBaTels, nocka | Joroop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
KommproTepnas Texuuka: | 18.11.2019;
KOMILTEKT npoekimonnoro | -ITnardopma Microsoft
00opynoBaHUS: Teams (B cocraBe
HOYTOYK/KOMIIbIOTEp, TpoekTop, | Microsoft Office-365)
MIPOEKIIMOHHBIN skpan/nocka. | orosop Ne 43-
VYerpoiictBa, moakimouéHabie K | 12/1712-2019 ot
CETH 18.11.2019;
Wnrepmner, JOCTYTI B | - Cucrema
ANIEKTPOHHYI) HMH()OPMALMOHHO- | yIpaBJICHUS y4eOHBIM
oOpazoBarenpHylo cpeny HTU | koHTeHTOM M
(pumman)  YpdVY, xommutekt | o0yuenuem LCMS
JHMIEH3UOHHOTO  mporpammHoro | Moodle
oOecrieueHust CB000IHO
pacnpocTpaHseMoe
[IO ¢ OTKpHITEIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
MPEOCTABIICHHUE
MOCTOSIHHOTO JIOCTYTIa
Kk ceru HMHTepHeT oOT
30.12.2019 Ne 800037
CamocrositenpHast | [lomemenus ;s | MeGens ayIATOpHAS ¢ | Horosop Ne 43-
paboTa CTy[IEHTOB | CAaMOCTOSITEJBHOM | KONMndecTBOM paboumx wmect B | 12/1712-2019 ot
padoThI cooTBeTcTBHM C KoimudecTBoM | 18.11.2019;
o0yJaromuxcs cTyneHtoB,  pabouee  Mecro | -Ilmardopma Microsoft
MIperoaaBaTes, nocka | Teams (B cocTaBe
ayJauTOpHAsL. Microsoft Office-365)
KomnerorepHast texHuka: | lorosop Ne 43-




KOMIUIEKT npoekironHoro | 12/1712-2019 or
000pyIOBaHUS: 18.11.2019;
HOYTOYK/KOMITBIOTEp, TPOEKTOp, | - Cucrema
MPOEKIIMOHHBIH 9KpaH/IOCKa. | yIpaBlIeHUs yIeOHBIM
VYcrpolictBa, NOAKIIOYEHHbIE K | KOHTEHTOM U
CeTH oOyuenuem LCMS
WnrepHer, JOCTYTI B | Moodle
ANEKTPOHHYIO HH(OpManuonHo- | CBOOOHO
oOpazoBarenpHyto cpeny HTU | pacmpocrpansemoe
(pumman)  YpdVY, xommekt | [IO ¢ OTKpBHITBIM
JIMLEH3UOHHOTO  IPOTPaMMHOIO | KOAOM: GNU
obecnieueHust GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
IIPENOCTaBICHNE
IIOCTOSIHHOT'O IOCTYTIa
K cetn lHTEpHET OT
30.12.2019 Ne 800037
5 | Texymwmit YyeOHas Mebens ayTUTOpHAS ¢ | HoroBop Ne 43-
KOHTPOJIb U ayJIUTOPHUS U1 | KOJMYECTBOM pabounx wmect B | 12/1712-2019 ot
MIPOMEXKYTOUHASA TEKYIIEeTo cooTBeTCTBMUM ¢ KonmyectBoM | 18.11.20109;
arTecTanus KOHTPOJIS U CTymeHTOB,  pabouee  Mmecro | -Ilmardopma Microsoft
MPOMEXXYTOUHOU | TIPerogaBaTess, nocka | Teams (B cocraBe
aTTecTaluu ay/IMTOpHAsL. Microsoft Office-365)
Komnerorepnas texHuka: | JJorosop Ne 43-
KOMIDIEKT npoekionnoro | 12/1712-2019 ot
000pyIOBaHUS: 18.11.2019;
HOYTOYK/KOMITBIOTEp, TPOEKTOp, | - Cucrema
MIPOCKIIMOHHBIH 9KpaH/AOCKaA. | YIPABJICHUS YUeOHBIM
VYerpoiicTBa, NOAKIIOYEHHBIE K | KOHTEHTOM U
ceTu o0yuenuem LCMS
WurepHer, JOCTYII B | Moodle
JIEKTPOHHYI0 HMH(pOpMaoHHO- | CBOOOIHO
oOpaszoBarenbHyo cpeny HTU | pacnpocrpansemoe
(pumman)  YpdVY, xommuekt | [IO0 ¢ OTKpBHITBIM
JINIIEH3UOHHOTO  MPOrPaMMHOTIO | KOJAOM: GNU
obOecrnieueHus GENERAL PUBLIC

LICENSE;

-JloroBop Ha
MIPEeNOCTaBICHNE
IIOCTOSIHHOT'O JIOCTyIa

k cetd MlHTEpHET OT
30.12.2019 Ne 800037

2.2. PABOYASA NTPOT'PAMMA JUCHUIIVIMHBI « CHEIDJIEKTPOMETAJLTY PI'USD)

2.2.1. COAEP’)KAHUE U OCOBEHHOCTHU PEAJIM3AIINU JTUCIIUITJIMHBI

2.2.2.1. TexHojioruu o0y4eHus, MCNOJb3yeMble PH H3YYEeHHH UCHHUILIMHBI MOIYJIsI

HpI/I HU3YUYCHUU JUCHUIINIMHBI MPUMCHACTCA TpadUuIUOHHAA (peHPOI[yKTI/IBHa}I) TCXHOJIOTHUA

oOy4eHwus.

2.2.2.2. IlnanupyeMble pe3yJbTaTbl 00y4eHHs (MHANKATOPHI) N0 TMCHUIIHHE

Kox n HanMeHOBaHNe
KOMIIETeH MU

IInannpyemMsle pe3yJbTaThl 00y4eHUs! (HHAUKATOPHI)

[IK-10. Cmocoben ompenensiTh
OpraHU3alOHHBIC u

3HATB:

PO9 ocHoBHbIE MeTOABI MMOJY4YEeHHUS padUHUPOBOYHOTO ILIAKA B
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TCEXHHUYCCKUC
BBIIIJIABKHU CTaJIM B KOHBEPTEPE

MCPBI JJIsA

YMmeTh:

CTAJICTIJIABUJIBHBIX arperarax.

PO9 ananusupoBath MpoIecchl TOPEHUS TOIUIMBA U TEIUIOBBIICTICHUS 32
CYeT 9JIEKTPUYCCKOM DHEPrHM, TPOIECCHl BHEIIHETO M BHYTPEHHETO
TEIT000MeHa.

Baanern:

POS Bnanets MeTOAMKAaMU pacyeTa KOPPEKTUPYIOIINX BO3CHCTBHIA Ha
TEXHOJIOTMYECKUI TIPOIIECC.

2.2.2.3. Coaep:xaHue TUCHMILINHBI

Kon
Paznen, Tema
pasaea, Copepxanne
AUCHMIIIMHBI
TeMbl
Uctopus pazutus anexkrpomeTamurypruu. Kiaccudukaris
1 XapaKTepUCTHKA dJIEKTpHiIeckux neuei. [leun
Kiraccuduxkarms u
conpotuBneHus. UTHAYKINOHHBIE TeYH. DIEKTPOHHO-
P1 XapaKTEePUCTHUKA
EKTDONICUCH nmydeBas miaBka. J[yroBeie medn. DIeKTPOabl B TyTOBBIX
p ' CTaJIeTJIaBIIbHBIX TleYax. DIEKTPUUECKUI PEKUM PadOThI
MeYH.
[wuxToBbie MaTepuansl. lllmakoobpasyrorue.
Oxkucnurenu. Packucaurenu u nerupyroomue. [loarotoBka
TexHomorus BBIIIJIABKH CTaJH B IICYH K IIJIaBKEC. 3arpy31<a MU XTHI. HCpI/IO[I IJTaBJICHUA.
P2 IYTOBBIX MT€YaX C OCHOBHOM OKuCIUTENBHBIN epuoa. BoccTaHOBUTENBHBII
(hyTepOoBKOH. nepuo1. TeXHONIOrusl BBIIUIABKU CTAJIH BICOKOMOIIHBIX
anekTporneyax. [ImaBka ¢ ucnonbp3o0BaHuEM
METAJJIN30BAHHBIX OKATBIIIEH.
Pacder BanHbl. PacueTr pa3mMepoB ¢cBOOOIHOTO ITABHIIEHOTO
Pacuer parimoHanbHBIX
N MpoCTpaHCTBa. Pacuet pazmMepoB MOACBOAOBOIO
P3 pa3sMepoB IyroBOU
pocTpaHcTBa. PacyeT mapaMeTpoB MeUHOro
3IEKTPOIECYU
Tparcdopmaropa.
OTKpBITHIE U BAKYYMHbIE HHIYKIMOHHBIC MTEYH.
O0opyoBaHNE OTKPBITHIX U BAKYYMHBIX WHAYKIIMOHHBIX
neueid. @yTepoBKa TUTIEH HHIYKIIMOHHBIX TIEYEH.
P4 WNHnyxunoHHbIE IEYU yIep AYKI
CoBeplLIEHCTBOBAaHUE KOHCTPYKLUU OTKPBITHIX U
BAaKYYMHBIX HHIYKIIMOHHBIX euel. BrlmiaBka cranu B
OTKPBITBIX 1 BAKYYMHBIX MHAYKIIMOHHBIX IICYaX.

2.2.2.4. 5S13bIKk peaJu3anuu NporpaMmsbl
[Tporpamma AMCHUIUIMHBI pealn3yeTcs Ha rocy1apcTBeHHOM si3bike Poccuiickoit denepariyu.

2.2.2.YYEBHO-METOAUYECKOE W1 HWH®OPMALIMOHHOE OBECIEYEHUE
JAUCHUIIVIMHBI «METAJLIYPI'UA YEPHBIX U IBETHBIX METAJIJIOB»

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Cemun, A.E. IIpon3BoACTBO CTallu B AJIEKTPOIEUYaX: IyroBas Meub MOCTOSSHHOTO TOKA!
71a00paTOPHBIN MPAKTUKYM [ DIeKTpOHHBIHN pecypce] : yueb. nocodue / A.E. Cemun, H.H. ITonos.
— OnekTtpoH. nan. — Mocksa : MUCHUC, 2014. — 61 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/69740. — 3aru. ¢ skpaHa.

2. ITanoB B. A. CrerpiekTpoMeTaITyprus CTajiei u criaBoB : yueobnoe mocodue / B. A. [1aBnos,
E. 1O. Jlo3oBas, A. A. baGenko ; Hayunblil penakrop A. B. XKnanos ; MunucrepcTBo
oOpa3oBanus 1 Hayku Poccuiickoii @enepanuu, Y panbckuil penepanbHblii yHUBEPCUTET UMEHU
nepsoro [Ipesunenta Poccun b.H. Enbiinna. — ExarepunOypr : M3narensecTBo Y paabekoro
yuuBepcureta, 2018. — 168 ¢. — ISBN 978-5-7996-2395-1. http://hdl.handle.net/10995/60937

IleyaTHbIE H3aHUSA

1. HlemykoB O.IO. Bompockl yrtunuzanuu paUHUPOBOYHBIX IUIAKOB CTAJIEIIABHIBHOTO
npousBojcTBa /O.1O. IllemykoB, M.A. Muxeenkos, U.B. Hekpacos, JI.K. Eruazapesn, A.A.
Mertenkun, O.W. [leBuenko // MunucrepctBo oOpazoBanust u Hayku P®D; ®I'AOY BIIO
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«Yp®Y um. nepsoro [Ipesunenta Poccun b.H. Enpumnnaa», Huxuerarwn. texnon. ue-T (pur.). —
Hwxuanit Tarmn: HTU (unuan) YpdY, 2015. — 144 c.

2. Metenkun A.A. TloBeIlIeHHE CTOMKOCTH (YTEPOBKH arperaroB BHEMEYHOW OOpaOOTKH CTaH
/A.A. Merenkun, O.}0. Ilemyko, MN.B. HekpacoB, O.U. IlleBueHko //MHUHHCTEPCTBO
obpazoBanuss W Hayku P®; OI'AOY BO «YpdY wum. meporo Ilpesmaenta Poccum
b.H. Enbunnay, Hwkaerarun. texHon. uH-T (¢wn.). — Huwkamit Tarwn: HTU (uman) YpdY,
2017.-208 c.

3. Iemyko O.FO. Bompocsl yrtunuzanuu pauUHUPOBOYHBIX IIJIAKOB CTaJEIIABHILHOTO
npousBojacTBa /O.10. IllemykoB, M.A. MuxeenkoB, 1.B. Hekpacos, JI.K. Eruazapesu, A.A.
Mertenkun, O.W. IleBuenko // MwunucrepcTBo oOpasoBanusi U Hayku PD; ®I'AOY BIIO
«Yp®@Y um. nepsoro IIpesunenta Poccun b.H. Enbunnay, Huxuerarun. Texnon. ua-T (pur.). —
Hwxnnit Tarun: HTU (unuan) YpdVY, 2015. — 144 c.

Hpod)eccnonanbﬂble 6a31>1 AAHHbIX, ]/IHd)OpMaIII/IOHHO-CleaBO‘lHLIe N IMIOUCKOBbBIC CUCTEMBbI
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
Marepuaus! s aun ¢ OB3
Bece kontent OBC mpexacraBneH B Buae (ailyioB cnenwanbHOro ¢dopmara s
BOCIIPOU3BCACHHA CUHTC3aTOPOM pCUH, a TaK K€ B TCCTOBOM BHUAC, IIPUT'OAHOM JIA ITPOUTCHUS C
HCIIOJIb30BAHUEM SKPAHHOM JIYIIbl U HACTPOMKOW KOHTPACTHOCTH.

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIVIMHbI

Cgenennsi 00 OCHANIEHHOCTH IHCHMILUIMHBI CHENHAJTH3HPOBAHHBIM U JIA0OPaTOPHBIM
000py/10BaHNEM U MPOTPAMMHBIM o0ecneyeHneM

No Bup 3anstuit HaumenoBanue OcCHaIIEHHOCTh CIIEHUaIbHBIX Ilepeuenn
i\ CIIeIHATBbHBIX NOMEUICHUH ¥ TOMEICHUH JITst POrPaMMHOTO
MOMEIICHHUH U CaMOCTOSITENILHOM PabOThI obecrieueHusl.
MOMEIIEHUN JUIS PexBusutnI
CaMOCTOSITEITbHON HOATBEPKIAFOLIETO
paboTEHI JIOKYMEHTa
1 | Jlexuuu VYuebnas Meo6enb ayIUTOpHAS ¢ | -OnepannoHHas
ayMTOpUS JUIst KOJIMYECTBOM pabo4YMX MecT B | CHCTeMa Windows,
MPOBEACHUS COOTBETCTBHM C  KOJHYECTBOM | O(UCHBIN HaKkeT
JIEKIIMOHHBIX cTynmeHtoB,  pabouee  Mmecro | Microsoft Office
3aHATHI MIPEIo1aBaTels, nocka | Jlorosop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
KommbroTepnas Texuuka: | 18.11.2019;
KOMILTEKT npoekimonnoro | -ITmardopma Microsoft
o0opynoBaHUS: Teams (B cocraBe
HOYTOYK/KOMIIbIOTEp, TpoekTop, | Microsoft Office-365)
MPOEKIIMOHHBII SKpaH/IOCKa. Horosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
yIpaBJieHU y4eOHBIM
KOHTEHTOM H
o0yuenuem LCMS
Moodle
CBoOostHO
pacnpocTpaHseMoe

12
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[IO ¢ OTKpHITEIM
KOZAOM: GNU
GENERAL PUBLIC
LICENSE

[IpakTrueckue Yuebnas Meb6enn ayTUTOPHAS ¢ | -OneparonHas
paboThI ayTUTOPHS [UTST | KOJMYECTBOM pabodnx MecT B | cUcTeMa Windows,
MPOBEICHUS COOTBETCTBHUHM C KOJHMYECTBOM | O(MCHBIH MaKeT
NpaKTHYECKUX | CTYACGHTOB,  pabouee  mecto | Microsoft Office
pabot TIPETIo1aBaTells, mocka | JloroBop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
Kommnbrotepnas Texuuka: | 18.11.2019;
KOMILIEKT mpoekimonnoro | -ITmardopma Microsoft
00opynoBaHMUS: Teams (B cocTaBe
HOYTOYK/KOMIBIOTEp, TpoekTop, | Microsoft Office-365)
MIPOCKITUOHHBIN akpan/mocka. | JJorosop Ne 43-
VcerpoticTBa, mopkmouénHble K | 12/1712-2019 ot
CeTH 18.11.2019;
Unrepmner, JOCTYTI B | - Cucrema
ANEKTPOHHYIO HMH(MOPMAIMOHHO- | YIPABICHUS YICOHBIM
obOpazoBarenpHylo cpeny HTU | koHTeHTOM M
(pumman)  YpdVY, xomrmuiekt | oOyuenuem LCMS
JHMIIEH3HOHHOTO  mporpammHuoro | Moodle
o0ecriedeHust CBoOozHO
pacmpocTpaHseMoe
[IO ¢ OTKpHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-JloroBop Ha
MpeI0CTaBIICHUE
MOCTOSIHHOTO JIOCTYTIa
K cetd HTEpHET OT
30.12.2019 Ne 800037
CamocrositenibHas | [Tomemenust st | Mebenb ayIuTOpHAs ¢ | Horosop Ne 43-
paboTa CTy/IEHTOB | CAMOCTOSTENILHON | KOJHUECTBOM pabounx wmect B | 12/1712-2019 ot
padoTHI cooTBeTcTBMH ¢ KoimdecTBoM | 18.11.2019;
o0yJarommxcs CTymeHToB,  pabouee  Mmecro | -Ilmardopma Microsoft
MIperoaaBaTtens, nocka | Teams (B cocTaBe
ayInTOpHAsL. Microsoft Office-365)
Komnbrotepnas TexHuka: | JloroBop Ne 43-
KOMILIEKT npoekionnoro | 12/1712-2019 or
000pyIOBaHUS: 18.11.2019;
HOYTOYK/KOMIBIOTEpP, TIPOEKTOp, | - Cucrema
MPOEKIMOHHBIN 9KpaH/JOCKa. | yIpaBJiIeHUs y4eOHbIM
VYcrpolictBa, NOAKIIOYEHHBIE K | KOHTEHTOM U
CeTH o0yuyennem LCMS
WurepHer, JOCTYII B | Moodle
3NeKTPOHHYI0 HH(OpMannoHHo- | CBOOOIHO
obpazoBarensuyio cpenxy HTMU | pacmpocrpansemoe
(punmman)  YpdVY, xommuekt | IIO ¢ OTKpBITBIM
JINIEH3UOHHOTO  MPOTPaMMHOIO | KOAOM: GNU
oOecrniedyeHus GENERAL PUBLIC

LICENSE;

-JloroBop Ha
IpeI0CTaBIICHUE
[TOCTOSIHHOTO IOCTYTIa
K cetu IHTEpHET OT
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30.12.2019 Ne 800037

4 | Texymmuit Yuebnast Meb6enn ayIATOpHAS ¢ | Horosop Ne 43-
KOHTPOITb U ayIUTOPHS JITSt KOJIMYeCTBOM paboumx MecT B | 12/1712-2019 ot
MIPOMEXKYTOUHAs TEKYILETOo COOTBeTCTBMUM ¢ KonmyecTtBoM | 18.11.20109;
aTTecTalus KOHTPOJIS U CTymeHtoB,  pabouee  Mecro | -Ilmardopma Microsoft

MIPOMEXXYTOYHOW | MIperogaBaTes, Iocka | Teams (B cocTaBe
aTTecTaluu ay/IMTOpHAsL. Microsoft Office-365)
Komnerorepnas TexHuka: | lorosop Ne 43-
KOMILIEKT mpoekiuonnoro | 12/1712-2019 ot
000pyIOBaHUS: 18.11.2019;
HOYTOYK/KOMITBIOTEp, TPOEKTOp, | - Cucrema
TIPOCKITHOHHBIN 9KpaH/IOCKa. | yIpaBiIeHUS yIeOHBIM
VYcrpolictBa, NOAKIIOYEHHBIE K | KOHTEHTOM U
ceTu o0yuenuem LCMS
WnrepHer, JOCTYTI B | Moodle
JNEeKTpOHHYI0 uH(popManmnonHo- | CBOOOTHO
oOpaszoBarenbHyto cpeny HTU | pacnpocrpansemoe
(pumman)  YpdVY, xommuekt | [IO ¢ OTKpBHITBIM
JIMUEH3UOHHOTO  MPOTPaMMHOIr0 | KOAOM: GNU
obecrieyeHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
MPEIOCTABIICHHE

IIOCTOSIHHOT'O JIOCTYyIa
k cetd MlHTEpHET OT
30.12.2019 Ne 800037

2.3. PABOYAS TIPOT'PAMMA JUCHUIIJIMHBI « TEXHOJIOT'UA U CJIYKBA

OT'HEYIIOPOB»

2.3.1. COAEP/ KAHUE U OCOBEHHOCTHU PEAJIM3ALIMU JUCHUTIJIMHBI
2.3.3.1. TexHosiornu 00y4eHus, HCIOJIb3yeMble IIPH M3y4YeHHUH JUCHUIIIMHBI MOYJIsI
[Ipn m3ydyeHur AUCUUIUIMHBI NPUMEHSETCS TPaJUuMOHHAs (PENpOAYKTUBHAS) TEXHOJIOTHUS

o0OyueHusl.

2.3.3.2. llnanupyemble pe3yabTaThl 00y4eHHsl (MHAMKATOPbI) MO IMCUMUILINHE

Kox m HanmMeHOBaHHe

Ilnanupyemble pe3yabTaTbl 00y4eHUs (MHAUKATOPbI)

KOMITETEHITHH
[IK-10. CrocobeH ompenensTh
OpTraHU3aIOHHBIE H
TEXHUYECKHUE MepbI JUIS

BBIILIABKU CTAJIM B KOHBEPTEPE

3HaTh:

PO10 ocHoBHBlIe cBeneHUS  (DUBHKO-XMMHUYECKHMX  IPOIIECCOB
B3aMMOCHCTBUS ()YTEPOBKH META/UTyPrHUECKOTO arperara co IIaKoM
1 METAJIJIOM.

YMmers.

PO10 paccunThiBaTh ¥ aHATM3UPOBATH OCHOBHBIE (PH3HKO-XUMHUYECCKHE
mapamMeTpbl  B3aUMOJCWCTBHS ~ OTHEYNOPHBIX  MaTepHalioB  C
Pa3IMYHBIMA KOPPOJUEHTAMHU B METAJUTYPIHUECKUX arperarax.
Baanern:

PO9 obnanaHvie HaBbIKAMHU Pa0OThI HA OTCUSCTBEHHOM H 3apyOeKHOM
o0opynoBaHuM [Tl PYTEPOBKU METAJUTYPTrHYECKUX arperaTos.

2.3.3.3. Coaep:xaHue TUCHMILINHBI

Kon
Paznen, Tema
pasjeina, Copepxanne
AUCHUTIIMHBI
TeMbl
Beenenue. Kiaccudukaiusi orHeyrmopHbIX MaTepUAIOB:
JTMHACOBBIE, ATFOMOCUIINKATHBIE, TTTMHO3EMHCTHIE,
Knaccugukanus orneynopHsix
P1 MATEDHATOR MIEPUKIIA30BbIE OTHEYIIOPHI, NEPUKIIA30YIJIEPOJUCTHIE,
P MarHe3ualibHbIe YTIEPOAUCThIE, KOPYHIOTpadUTOBBIE,
[IUPKOHHUCTHIE, KapOUAKPEMHHUEBBIE, OECKHCIOPOIHBIE,
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BOJIOKHUCTBIE, JISTKOBECHBIC, HE()OPMOBAHHBIC OTHEYITOPHI.
. MakpocTpyKTypa OrHEYIIOPHBIX MaTEPHUaIOB, IOPUCTOCTh
MakpocTpyKTypa U CBOMCTBa POCTPYKTYP yrop p - TTOP ’
P2 IJIOTHOCTE. TepMOMEXaHUUECKHUE U TEIUIOTEXHUYECCKUE
OTHEYIIOPHBIX MaTEPHAIIOB N
CBOWCTBA,
XUMHUYECKOE U KaMWUISIPHOE B3aUMOJEHCTBUE OTHEYIIOPOB
B3anmogeiicTBre OTHEYTIOPOB C | ¢ KOPPOJIUEHTAMH, BO3SMOXXHOCTH 00pa30BaHUs 3aIIUTHOTO
P3 KOppOJHEHTaMH rapHUCaXKa Ha MIOBEPXHOCTH PyTEPOBKU. DPO3us
OTHEYTIOPOB.
Orseymnops! Juist TOMEHHOTO U CTaJICIUIaBIIIBHOTO
OrHEVIIODHI B npou3BoAcTBa. DyTepoBKa JOMEHHOH 1eun, GpyTepoBKa
P4 yrop KOHBEpTEpa, IEKTPOIIECYH, MAPTEHOBCKOM €YU,
METaJUTyprUYECKUX arperarax
CTaJIEPa3IMBOYHOTO KOBIIIA, IUPKYIISAITHOHHOTO
BakyymaTopa. OrHEyIophl JJIs pa3IuBKH CTaIH.

2.3.3.4. 5sI3bIKk peaJn3anuyu NPOrpaMMbl

[Iporpamma qUCHUIIIIMHBI pEAIM3yETCsl HAa TOCYAapCTBEHHOM sA3bIke Poccuiickoit deneparum.

2.3.2.YYEBHO-METOAUYECKOE 1 HWH®OPMAIIMOHHOE OBECIHEYEHHUE
JANCHUITINHBI

DJIeKTPOHHbBIE pecypchl (U31aHMSA)

1. TloBeimeHne CTOWKOCTH (YTEPOBKH arperatoB BHEMEYHOW 00pabOTKM  cranu
[DnexTpoHHbIi pecypc] : MmoHorpadus / A. A. Merenkun, O. 1O. Illemykos, 1. B. HekpacoB [u
np.]. — Huwxauit Tarun : HTU (bunuan) Yp®V, 2015. - http://hdl.handle.net/10995/31364

2. Bonouko, A.T. OrueynopHsie U TyroriaBkue kepamuueckue matepuansl / A.T. Bonouko,
K.b. [Tog6onoro, E.M. lstioBa. - Munck : benopycckas Hayka, 2013. - 386 ¢. - ISBN 978-985-
08-1640-5 ; To xe [DnexTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=231483

IleuaTHbBIE U3AaAHUA

1. IHemykoB O.FO. Bompocsl yrunmzanuu padUHUPOBOYHBIX IIIIAKOB CTAJICIIABHIBHOTO
npousBoacTBa /O.1O. IllemykoB, M.A. Muxeenkos, U.B. Hekpacos, JI.K. Eruazaposn, A.A.
Mertenkun, O.W. IleBuenko // MwunuctepcTBO oOpasoBanmsi U Hayku Pd; ®I'AOY BIIO
«Yp®VY um. nepsoro Ilpesunenta Poccun b.H. Enpriiuna», Hiknerarun. TexHon. uH-T (Gui.). —
Hwxnanit Tarwn: HTU (unuan) YpdVY, 2015. — 144 c.

2. Merenkun A.A. IloBbilieHre CTOMKOCTU (DYTEPOBKU arperaToB BHEMEUHOW 00pabOTKU CTain
/A.A. Merenkun, O.10. IllemyxoB, W.B. Hekpaco, O.W. IlleBuenko //MuHHCTEPCTBO
obOpazoBanuss u Hayku P®; OI'AOY BO «Yp®dY wum. mnepsoro Ilpesummenta Poccun
b.H. Enpiiunay, Hwknaerarun. texaon. uH-T (¢un.). — Hwkauit Tarun: HTU (dunuan) VpdVY,
2017.-208 c.

3. IlemykoB O.FO. Bompocsl yrumuzamuu pa@UHUPOBOYHBIX IIJIAKOB CTaJETNIABHIIBHOTO
npousBoacTBa /O.1O. IllemykoB, M.A. Muxeenkos, U.B. Hekpacos, JI.K. Eruazapesn, A.A.
Mertenkun, O.M. IleBuenko // MunucrepctBo oOpasoBanust u Hayku P®; ®I'AOY BIIO
«Yp®@VY um. nepsoro IIpesunenta Poccun b.H. Enpriuna», Hiknerarun. TexHon. uH-T (Gui.). —
Hwxnauit Tarmn: HTU (unuan) YpdVY, 2015. — 144 c.

IIpodeccnonanbubie 6236l JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC H OMCKOBbIE 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

Marepuansl aas jun ¢ OB3
Beco kontent ObC npencrasieH B Bujae (paiilyioB cenuanbHOro ¢popmara A BOCIPOU3BEIEHUS
CHUHTE3aTOPOM pPEUH, a TaK K€ B TECTOBOM BHUJE, IPUTOJHOM JUISl IPOUYTEHUS C UCIIOIb30BAHUEM
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SKpaHHOM JIYIbl U HACTPOUKON KOHTPACTHOCTH.
2.3.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JIJUCHUIIJINHbI

CBeneHusi 00 OCHAIIEHHOCTH JHCIUILIHHBI CTIENUATU3UPOBAHHBIM M J1a00PATOPHBIM

000py/10BaHNEM U MPOTPAMMHBIM 00ecneyeHneM

Ne Bun 3anstuit HaunmenoBanue OcCHaIIEHHOCTh CHEIHUATBHBIX Ilepeuenn
i\ CTECIAATBHBIX MOMEIICHUH U TIOMENICHUH TS MIPOTPAMMHOTO
MOMEIIEHUH U CaMOCTOSITETILHOM paboThI obecrieyeHusl.
MHOMEIICHUN JUIS PexBusutel
CaMOCTOSITEIBHOM TOJITBEP K TAFOIIETO
paboTHI JTOKyMEHTa
1 | Jlekium YyeOHas Meb6ens ayIuTopHas ¢ | -OneparnronHas
ayIUTOpUS IS KOJIMYECTBOM pabo4YMX MeCT B | cucTeMa Windows,
MPOBEICHUS COOTBETCTBHHM C  KOJHYECTBOM | O(UCHBIH naKeT
JICKIIMOHHBIX cTyneHtoB,  pabouee  Mmecro | Microsoft Office
3aHATUI MpernoiaBaTens, nocka | Horosop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
KomisrorepHas Texnuka: | 18.11.2019;
KOMILTEKT npoekionnoro | -ITnardopma Microsoft
000pyIOBaHUS: Teams (B cocraBe
HOYTOYK/KOMIIbIOTEp, TpoekTop, | Microsoft Office-365)
MPOEKIMOHHBII SKpaH/TOCKa. Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
yIrpaBieHus y4eOHbIM
KOHTCHTOM H
ob0yuennem LCMS
Moodle
CBoOoIHO
pacnpocTpaHseMoe
[IO ¢ OTKpHITEIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE
2 [IpakTuueckue YyeOHas Meb6enb ayIuTOpHAs ¢ | -Oneparmonnas
3aHSATHS ayJUTOPUS TS KOJIMYECTBOM pPabo4YMX MeCT B | cUcTeMa Windows,
MPOBEICHHUS COOTBETCTBHHM C  KOJHYECTBOM | O(DUCHBIH naKeT
MPaKTHYECKUX cTynmeHtoB,  pabouee  Mmecro | Microsoft Office
3aHATHI MIPEIo1aBaTels, nmocka | Jlorosop Ne 43-
ayInTOpHAsL. 12/1712-2019 ot
Kommsrorepras texauka: | 18.11.2019;
KOMILTEKT npoektmonnoro | -ITnardopma Microsoft
o0opynoBaHUS: Teams (B cocraBe
HOYTOYK/KOMIIbIOTEp, TpoekTop, | Microsoft Office-365)
MIPOEKIIMOHHBIN akpan/nocka. | orosop Ne 43-
VYcrpotictea, moakmouénabie K | 12/1712-2019 ot
cetu 18.11.2019;
WnTepmner, JOCTYTI B | - Cucrema
AJIEKTPOHHYIO MH(POPMAIOHHO- | yIIPaBICHHS YICOHBIM
obpazoBarenbHy0o cpeny HTU | koHTeHTOM M
(pwman)  YpdY, kommekt | o0yueHuem LCMS
JMIIEH3UOHHOTO  mporpammHoro | Moodle
oOecrnieueHus CBobogHO
pacmpocTpaHseMoe
[IO ¢ OTKpHITEIM
KOJIOM: GNU

GENERAL PUBLIC
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LICENSE;

-Jlorosop Ha
MIpeIOCTaBIICHUE
IIOCTOSIHHOT'O JIOCTyTIa
Kk cetu HHTEpHET OT
30.12.2019 Ne 800037

CamocrositenbHas | [Tomemenus mist | Mebens ayIuTopHas ¢ | HJorosop Ne 43-
paboTa CTy/ICHTOB | CAaMOCTOSTEILHON | KOJHUUECTBOM pabouux wmect B | 12/1712-2019 ot
padoThI COOTBETCTBHM ¢ kosmmyectsoMm | 18.11.2019;
00y4aroIIuXCst CTynmeHToB,  pabouee  Mecro | -Ilmardopma Microsoft
MpenoaBaTens, nocka | Teams (B coctaBe
ayInTOpHAsL. Microsoft Office-365)
KommproTepHas texuuka: | JloroBop Ne 43-
KOMILIEKT npoekionHoro | 12/1712-2019 or
000pyIOBaHUSL: 18.11.2019;
HOYTOYK/KOMITBIOTEp, TIPOeKTop, | - Cucrema
MPOEKIIMOHHBIH 9KpaH/IOoCKa. | yIpaBleHUs yI4eOHBIM
VYcrpolictBa, NOAKIIOYEHHBIE K | KOHTEHTOM U
CeTH oOyuenuem LCMS
WurepHer, JOCTYII B | Moodle
ANEKTPOHHYI0 HH(OpManuonHo- | CBOOOIHO
oOpazoBarenpHyto cpeny HTU | pacmpocrpansemoe
(pwman)  YpdY, xommiuekt | [I0 ¢ OTKpHITEIM
JIUIEH3UOHHOTO  MPOTPAMMHOTO | KOJIOM: GNU
oOecrieyeHust GENERAL PUBLIC
LICENSE;
-JloroBop Ha
Npe0CTaBICHNE
MIOCTOSTHHOTO JIOCTYTIa
K cetd HTEpHET OT
30.12.2019 Ne 800037
Texymmii YyeOHas Meb6ens ayIuTopHas ¢ | HJorosop Ne 43-
KOHTPOJIb U aAyUTOPUS TSt KOJIMYeCcTBOM paboumx wmect B | 12/1712-2019 ot
MIPOMEXKYTOUHAS TEKYIIIEeTO cooTBeTcTBMM ¢ KoimyectBoMm | 18.11.20109;
aTTecTaIus KOHTPOJIS 1 CTymeHToB,  pabouee  mecto | -ITmardopma Microsoft
MPOMEXYTOYHOH | MpenoaBaTes, nocka | Teams (B cocraBe
aTTeCTaAlNU ayInTOpHAsL. Microsoft Office-365)
Kommerorepnas texauka: | Jlorosop Ne 43-
KOMILUIEKT npoekiornoro | 12/1712-2019 ot
o0opynoBaHUS: 18.11.2019;
HOYTOYK/KOMITBIOTEp, TPOEKTOp, | - Cucrema
MIPOEKIIMOHHBIN 9KpaH/JOCKa. | yIpaBleHHs yIeOHBIM
VYcerpoiicTBa, MOIKIIOYEHHBIE K | KOHTEHTOM U
CeTH o0yuyennem LCMS
WnrepHer, JOCTYII B | Moodle
ANEKTPOHHYIO HH(pOpMAIMoHHO- | CBOOOIHO
obOpazoBarenpHyto cpeny HTU | pacnpocrpansemoe
(pumman)  YpdVY, xommuiekr | [IO0 ¢ OTKPBHITBIM
JINIEH3UOHHOTO  MPOTPaMMHOIO | KOAOM: GNU
o0ecrieyeHust GENERAL PUBLIC

LICENSE;

-Jlorosop Ha
Npea0CTaBICHUE
MOCTOSIHHOT'O JTOCTYIIa

K cetu MHTEpHET OT
30.12.2019 Ne 800037

17




		2025-04-10T14:02:10+0500
	Потанин Владислав Владимирович




