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Paznen 1. OBIIASL XAPAKTEPUCTUKA MOAYJISA «TEXHOJIOTUA
ITPECCOBAHHSA 1 BOJIOYEHUWS»

1.1. AHHOTAaUMA COAEPKAHHS MOIYJIA

Mopyne M.1.37. «TexHoJIOrHs IpeccOBaHUs H BOJOYEHU» BKIIOYEH B YacThb 110 BEIOOPY
crynenrta b.1.B.BB. yue6Horo mnana. Mozayins « TeXHONIOrHs IIPECCOBAHUS U BOJIOYEHHS
COZIEPIKHUT CIIeNyIoIHe NTUCIUILIMHEL: TexHonorus npeccoBanus U BojaoueHus (1.37.1).
Mozyns IMeeT OCHOBHOMH LIENBI0 U3yYEHHE CYIIECTBYIONIMX TEXHOIOTHIECKHX IIPOLECCOB
00paboTKM METAIIOB U CILTABOB JaBieHueM. basupyercs Ha Mozyie « YIpaBieHue
TEXHOJIOTHYECKUMHU IIporieccaMu 00pabOTKH MeTaJlIOB 1aBIEHUEM).

CtpykTypa H 00beM Moy

O6beM QHCHMILIHH ®opma HTOroBoOM

Ne MOIYJIsl H BCEro | MpOMEKyTOYHOM aTTecTAlMHU

IlepedeHb THCHUIIHH MOXYJIst

117)11 P i MOAYJIfl B 3a49€THBIX | 0 MUCHUIIIHHAM MOJIYJ/I H

€AHHHIAX H Yacax B LIEJIOM 110 Mony.ﬂm
1 TexHoI0THA IpeccCoBaHUs H 3/108 3a4eT
" | Bomo4yeHus
3/108 He MpexyCMOTPEHO
HUTOTI'O o Momymro: REzREap

1.2. IMocienoBaTeILHOCTH OCBOEHHS MOAYJIA B 00pa30BaTeIbHOI MporpamMme

IIpepekBU3ATHI MOAY.IS VYrpaeieHue TeXHOJIOrHYeCKHMMHU IpoLieccaMu 06paboTku
METAJUIOB JaBJIeHHEM

IMocTpekBH3HTHI H KOPPEKBH3HTHI Pecypco-u 3HeprocOepexeHHe B IPOKaTHOM NPOM3BOACTBE

MOYJIft

1.4. PacnopeneiieHHe KOMITETeHIHI 10 AHCHHUIIIHHAM MOIYJIsI, IJIAHUPYeMble
pe3yJbTaThl 00yueHus (MHIHKATOPLI) 110 MOIYJIIO

W3ydeHwe OUCLUMIUIMH MOIYISA IpenycMarpuBaeT (HOpPMHpPOBAaHHE KOMIICTCHIIHH
TIOCPEICTBOM IMOCIEA0BATEIFHOTO OCBOEHHs Pe3yNbTaroB 00ydeHHs HA ONPENETICHHOM yYpOBHE
CIIO)KHOCTH COJIEPIKaHHS.

Pesynprarsl OOy4eHHs] IO MUCHUIUIMHE — 3TO KOHKDETHHIE 3HAHWSA, YMCHHS, OIBIT H
Jpyrde pe3yasTarsl (cofepiKaTeNbHble KOMIIOHEHThI KOMIIETEHIHMH), KOTOPHIX IUIAHHPYETCS
HOCTHYb HAa OSTale M3yYeHWs [OUCHHMIUIAHBI MOIYIs H KOTOpBIE JOIDKHBI OyayT
IIPOJIEMOHCTPUPOBAHbI 00y4aroIIMHUCS H OLICHEHBI IpernosaBareieM o
HH/IAKATOpaM/U3MEPSEMBIM KPUTEPHSM, BKIFOYCHHBIM B GOPMYITHPOBKY Pe3yIbTaToB O0ydYeHHS.
WuaukaTop — 3TO MpU3HAK / CHTHaN/ MapKep, KOTOPEIH MOKA3kIBAeT, HA KaKOM YpPOBHE
00yYaroLIMiiCs TODKEH OCBOMTH pe3ynbTaThl OOydYeHHss H HX TNpeAbABICHHE JOJDKHO
IIOATBEPIMTE (PAKT OCBOEHHS IIPEAMETHOTO COJEPKAHUSA NTaHHON JUCLIUAIUIHHEL

MHauKaTopsl YYHTHIBAIOTCS IIPH BHIOOPE M COCTaBIE€HHM 3alaHMd  KOHTPOJBHO-
OIIEHOYHBIX MEPONIPUATHI (OLEHOYHBIX CPEICTB) TEKYIIEH U IPOMEXKYTOYHOM aTTECTallHH.

Ilepeuenn
e Konx n HanMeHoBaHHe ILnanupyemble pe3ybTaThl 00yueHHs
HCIH
ARER KOMIeTeHIHH (MHAHKATOPBI)
MOyl
1 2 3




TexHonorus
TIpecCOBaHHA
BOJIOYEHHA

H

IK-11. Cniocoben K
OCYIIECTBIICHUIO
TEXHOJIOTHYECKHX
MeponpuatHii  o6paboTku
METAJLIOB JaBJIEHHEM

3Harh:

PO13 ocHOBHEBIE MOHATHSA, 3aKOHBI H MOIEH
TEPMOJHHAMHUKH, XMMHUECKOH KMHETHKH, [IepeHoca
Tervia ¥ Macchl

Ymern:

PO15 paspabaThiBaTh TEXHOIOTHIO POH3BOACTEA
npoduns OM]I paznu4HBIMH METOJAMH.

Baagets:

PO12 HaBBIKaMH KOPPEKTHPOBKH TEXHOJOIHYECKHX
nporeccoB 06paboTKH METAIIOB H CIUIABOB.

[IK-12. Crocoben K
OpraHu3aLu{ mpolecca
OM/]] uBeTHBIX META/IOB H
CILIaBOB

3HaTh:

PO2 ocHOBHEIE 3aKOHOMEPHOCTH (PHU3HKO-
XHMHYECKHX MPOLIECCOB, MPOLIECCOB
MacCOII€EpEHOCAa NPHUMEHHUTEIIBHO K
TEXHOJIOTMYECKHM IpOLeccaM, arperataM
00opya0BaHHIO NPOU3BOACTBA U 00paboTKU
YEpHBIX U 1IBETHBIX METAJLIOB.

Ymern:

POS8 npuMeHATH METOIbI MOAETHPOBaHHA,
00paboTKH, aHaMM3a U CHHTE3a IPH
NPOeKTHPOBAHHH TEXHONOTHYECKOrO MpoLecca
nony4enus npoduner odpadborkoii MeTamIoB
JaBJICHHEM.

Bnaagers:

PO8 onbitom no paspaborke TexHonoru OM/I,
NPOM3BOJCTBA M3/IENHIA pa3THYHBIMH METOIAMH.

1.5. ®opma oby4enus
Peami3ariys MOyJIs IpeAyCMOTpeHa st 00yJalomuXcst 10 OYHOH M 0YHO-3a09HOH popMam.

PA3JIEJI 2. TIPOT'PAMMBI MOAYJISA «TEXHOJIOT'HA IIPECCOBAHMA U
BOJIOYEHUS»

2.1. PABOYAA ITIPOTPAMMA JUCIIUIIJIUHBI « TEXHOJIOT YA IIPECCOBAHMA
" BOJIOYEHHAS»

2.1.1. COAEP)KAHUE 1 OCOBEHHOCTH PEAJIM3AIIMHU JUCIUITINHBI

2.1.1.1. TEXHOJIOI'MA OBYYEHUMS, UCIIOJIb3YEMABIE ITPH U3YYEHHUHA
JUCIUIIIMHBI MO Y JIA

[Ipyu M3y4eHUH QUCLHILUTHHEI IPUMEHIETCS TPAJUIIHOHHAs (PENPOIYKTHBHAS) TEXHOIOTHSA
oOy4eHus.

2.1.1.2. Ilnanupyemble pe3yabTaThl 00yueHHs (HHAHKATOPLI) N0 JHCHMILIHHE

Koa 1 HanMeHOBaHHE
KOMIIETEHIIHH

ILnanupyemsble pe3yabTaThl 00y4eHHs (HHAHKATOPHI)




IK-11. Criocoben K | 3HaTh:

OCYLIECTBIIEHHIO PO13 ocHOBHBIE OHATHS, 3aKOHBI X MOJENIH TEPMOAMHAMHUKH,

TEXHONOTMYECKHX MEPONpHATHiL XMMHMYECKOH KHHETHKH, NIEPEHOCA TeTIa H MacChl

00paboTku METaJUIOB YmeTh:

e PO15 pa3spabaTeiBaTe TEXHOIOTHIO MPOU3BOACTBA Mpoduis OM]]
Pa3IHYHBIMH METOJaMH.
Baaners:
PO12 HaBbIKaMM KOPPEKTHPOBKH TEXHOJIOTHYECKHX MPOLIECCOB
00paboTKH METAIIOB H CIUIABOB.

ITK-12. Cnocoben K | 3HaTh:

opranuzauuu npouecca OM]]
LBETHBIX METAJIJIOB H CIITIABOB

PO2 ocHOBHBIE 3aKOHOMEPHOCTH (HH3UKO-XMMHYECKHX MPOLIECCOB,
NPOLIECCOB MacCoNMepeHoca NPUMEHUTENBHO K TEXHOJIOTHYECKHM
nporeccam, arperataM H o00pya0BaHHIO POU3BOACTBA U 06paboTku
YEPHBIX W LIBETHBIX METAIJIOB.

Ymern:

PO8 npumMeHsTs METOIB! MOAETUPOBaHUA, 00pabOTKH, aHaIH3a U
CHHTe3a MPH NPOEKTHPOBAHWH TEXHOJIOTHYECKOro Tporiecca
nony4eHus npopuneH o6paboTkoi METaNIOB NaBIeHHEM.

Baagers:

PO8 onbiToM no pazpaboTke TexHonoru OM/I, poH3BOACTBa M3AEHH
Pa3THYHBIMH METOAMH.

2.1.1.3. Copep:kaHue JHCHHIIIHHBI

Kon
pa3aeJa,
TEeMBI

Paspen, Tema
JHCIHHIIJIHHBI

Copepxanne

P1

DneMeHTHI TeOpHH 00paboTKH
METAIUIOB JaBJIeHHEM

PaznuyHele cnocoObl 06pa3oBaHus GOPMBI TeNa U UX
CBSA3b C M3MEHEHHEM Macchl B Ipoliecce
¢opmoobpazopanus. Knaccudukaius cTallMOHapHBIX
MPOLIeCCOB I10 NMPU3HAKAM 3aTpaT SHeprUH Ha
¢opmoobpazopanue. 3aKOH MOCTOSAHCTBA MACChl M YCJIOBHA
MOCTOSHCTBA 00beMa IpH IU1acTHYeCKOH AedopMaLiuH.
KoadduumeHTs!, XapakTepH3yoLue H3MEHEHHs pa3MepoB
nepopMHpyeMOi 3ar0TOBKH (BBICOTBI-TOMLIHMHEL, IIHPHUHBI
H JUTHHBI).

CMeleHHBIH 00beM, yAENbHBIH CMEIeHHbIH 00BeM,
yIenbHbIH ceKyHAHBIH cMelneHHbIiH 06beM. CkopocTH
nedopmauuu U nedopmupopanmsa. Buael nedopmanyu B
3aBHCHMOCTH OT TeMIeparypsl. Bnusxue
TEpPMOMEXaHU4ECKHUX YCIOBUH Ha IUIaCTHYHOCTD H
conpoTuBiieHre Aedopmaumii. TemnepaTypHeie yCI0BHS
tdopmonsMeHeHHa. DeHOMEHOIOrHYECKas TEOPHA
nehopMupyemoii 6e3 paspyleHus. BHelHee TpeHHe NpH
OM/I. BnusHue BHelLIHero TpeHUs U GopMbl MFHCTPYMEHTa
Ha MokazaTenH npouecca. [Ipupoaa ¥ BUABI MOHHKEHHOH
IUTACTHYHOCTH M MYTH OCYLIECTBIIEHHUA AehopMalui
MaTepHAJIOB C TIOHWKEHHOH MmnacTH4HOCTEI0. CoBMecTHOE
BIIMAHHE

pasNMYHBIX BUAOB NMOHWKEHHOH IIaCTHYHOCTH. Biusuue
cpenHero HanpsbkeHHs. CHIIOBOE B3aMMOJIeHCTBHE
paboyero MHCTpPYMeHTa H ieOpPMHPYEMOTro TeJa.
HanpskeHHO-1e(OpMHUPOBaHHOE COCTOSIHHE. Y CIIOBHE
MJIACTHYHOCTH M ero aHaJu3.

P2

3ax0nomepﬂocm TEUEHHA
MeETaJlyia rMpy NnpeccoBaHUKH

OnpepeneHue U cxema nporiecca npeccosanus. Heropus
paseuTus npeccoBanus. [IpuHuun coobuaromuxcs

cocynos ITackans. CxeMa Hanps>KeHHOTO COCTOAHHA MPH
npeccoBaHuu. ['opsuee 1 xonoaHoe npeccoBaHue. Buupl




npeccosaHus. [lepcnekTHBBI pa3BUTHS NPECCOBAHMUS.
IIpermymiecTBa npeccoBaHKA MO CPABHEHHIO C COPTOBOH
TpyGOHO# npokaTkoii. OCHOBHBIE HEOCTATKHM IIPECCOBAHMAL.
Lenecoobpasznas 061acTe NPUMEHEHHUs IPECCOBAHUSA U
PeKOMEHIyeMble BUBI Npecc-u3aenuii. OCHOBHbIE
XapaKTepPUCTHKH Npoliecca npeccoanus. Koadpuuuent
BRITSKKM. Koadduiment pacnipeccopku. OTHOCHTENBHAS
creneHsb Aedopmanui. CKOPOCTh MPeCcCOBaHHU.

CKOpOCTb HCTEUEHHS.

P3

OcHoBHEBIE CIIOCOOBI
MPECCOBAHMS

IIpsamoe npeccoBanme: onpe/eseHKe, cxema npowuecca,
0COOEHHOCTH criocoba, BUABI H3EMHH, JOCTOMHCTBA U
HezmocTaTku. O6paTHOe npeccoBaHHe: cxeMa npolecca,
JOCTOMHCTBa M HeJocTaTKH. COBMeEIEHHOE MpecCoBaHue:
cxeMa, ocobeHHocTH npouecca. [IpeccoBanue ¢ 60KOBEIM
rcteuyeHueM. IIpeccoBanue Tpy6 npaMbeIM U 06paTHBEIM
MeToloM. OCHOBHEIE JOCTOMHCTBA NMPAMOTO criocoba
NPeCCOBaHHUs TPYO MO CPaBHEHHIO € OOPATHBIM CIIOCOGOM.
IMTonyuenpeprIBHOE NpeccoBaHUE: cXeMa

npouecca, 0cOOEHHOCTH KOHCTPYKLMH HHCTPYMEHTa,
CBOICTBa MpeccyeMoro MaTepualia, JOCTOMHCTBA U
HEI0CTaTKH METO/Ia.

P4

Teuenune MeTanna IIpH
IpeccoBaHHH

XapakTepHCTHKa cIOCOOOB NMPECCOBAHUA W MX CTAIHi.
CoBpeMeHHOe MpEeACTABIEHHE O XapaKTepe HalpsyKeHHO-
NeOPMHPOBAHHOTO COCTOAHMS Ha MPHUMEPE CXEMBI
rops4ero NpeccoBaHHs vepe3 OAHOKAHAIBHYIO MATPHILY
npyTka 6e3 cMa3kd. CxeMa BHEIIHUX CHJI ¥ BHEILHHX
HanpsDKEHWH, NEACTBYIOIMX Ha MPECCYeMBI MeTaul pH
npsAMoM criocobe npeccoBaHts. AKTHBHBIE CHIIBI 1
HanpspkeHus. PeakTueHele cunbl. CTaauu NpeccoBaHMA:
pacrpeccoBKa CJIMTKa, Ha4aJlo HCTEUEeHHs, YCIOBHO
YCTaHOBHBLIEECS TEUEHHE, 3aBepLIAlOILEee HCTEUSHHE.
OcHoBHbIE (aKTOpEI, BIHAIOLIHE HA TEUCHHE METalLIa:
npupojia MaTepHaa, cnocob. nedhopMupoBaHus,
BEJTMYMHAMH HaNpaBJIeHHOCTh BHELIHEro KOHTAKTHOTO
TPEHHSA Ha NMOBEPXHOCTH 3arOTOBKH U HHCTPYMEHTA,
cTeneHb U ckopocTh Aedopmanyu u T.1m. [1aTh
XapaKTepHBIX KapTHH TEUEHHs MeTaJula B KOHTelHepe Mnpu
MpeccoBaHHUH H HX

xapakTepucTHka. DakTopsl, onpeAensroHe KHHEMaTHKY
TEYEHHs META/LIa: BHELIHEe KOHTAKTHOE TPEHHE»
TeMIlepaTypHbIi pexkuM o6paboTku. IlpueMsl,
HCIIOJIb3yeMBbIe /IS YIIPaBICHHA XapaKTepOM TeHYeHHA
MeTaja.

IIpsiMoe mpeccoBaHHe KPYIJIOro CILUIOIIHOrO npodus
yepe3 OJHOKAHAIbHYIO MaTpHIly. AHaJTH3 MO CKOPOCTEH,
AHanu3 30H npeccyeMoii 3aroToBkd. CKOpPOCTH JBIKEHHS
4aCcTHL] META/LIA B Pa3HbIX 30HaX. AHAINW3 M3MEHEHHA
KOOpJHHATHOM CeTKH Ha obpa3sie npeccyeMoro Merasuia.
Teuenne metamna npu npeccoraHuu. Cxema
J1eopMUPOBAHHOTO COCTOSHUA NIPECCYeMOro MeTaa.
DKcrepUMeHTalIbHBIE METO/IBI HCCIEIOBAHHUS METANIA:
KOOlePlHaTHOI‘:l CETKH, BU3HOILUIaACTHYHOCTH, COCTABHBIX
00pasLoB, BCTABOK, CTPYKTYPHBI,
NONAPU3ALMOHHOONTHYeCKUH ((oTOnNacTHYHOCTH),
«Myap», H3MEpPEHHE TBEPAOCTH.

AHalUTHYeCKHEe MeTO/Ibl HCCIIeIOBAHHA: METOIbI JIMHHUI
CKOJIbXKEHUA M XapaKTePHCTHK.




PaccMoTpeHHe OCHOBHBIX MONOXKEHHI 1eOPMHPOBAHHOTO
COCTOSHMSA Ha MPHMepe aHaiu3a 00pasLoB ¢ HAHECEHHBIMH
Ha IMaMETPaIbHOM MJIOCKOCTH KOOPIAHMHATHBIMH CETKAMU
JI0 M MOocJIe NIPeccoBaHHus.

s

TexHonoru4eckue
0c0OEHHOCTH pa3HBIX BUIOB
MpeccoBaHHs

MHorokaHanbsHoe npeccoBaHke. OTiHuMA ciocoba oT
TIPECCOBaHMA Yepe3 OJHOKAHATBHYIO MaTpPHILY.
OGocHoBaHKe 11e1ec000pa3HOCTH NPUMEHEHHS
MHOTOKaHaJIbHOTO npeccoBaHua. OcoGEHHOCTH TeYEHHA
MeTajlia MPH MHOrOKaHaIbHOM npeccoBaHuH. [lopanok
pacrosioXKeHUs KaHaIoB Ha MaTpule. PakTopsl,
BIIMAIOLIHME HA CKOPOCTH UCTEUEHHS W3 KaHAJIOB M MIPHEMEI,
MCTIO/Ib3y€eMBI€ [UIS BBIPABHHBAHHUA CKOPOCTEH M UTHH
npecc u3zienuid. OnpeneneHue IUIOMANN SYEHKH,
MHTAIOLLEH

ofuH KaHasl. [IpaMep pacrosiokeHus KaHaIOB Ha MaTpHILIE.
H3meHeHuHe 3G deKTHBHOM JUTHHBI MOSCKa MaTPHLIBL.
Oco6eHHOCTE NpecCOBAHMS HEKPYIJIbIX CIUIOLIHBIX.
npoduieH U3 KpyIibIX 3ar0TOBOK. AHATH3 MPHYKH BO:
JONOJHUTEbHBIX HANPSKEHUH NPH NPECCOBaHHH
HEKPYTNIBIX Npodueil U NpHeMBl IS UX YCTPAHEHHS: YYET
yAeNbHBIX TIEPUMETPOB OTAENBHBIX

Y4acTKOB, BApbUPOBaHHE 3()(HEeKTUBHOM JUTHHOIM
KanuOpyIOIIero nosAcka MaTPHULIbl, MPHIOXKEHHE
pacTArMBaOLLEH HArpy3KH K KOHILY Tpecc-H3aeus.
PanronansHoe pacnonoxeHnye KaHaia (WIH KaHaJIOB) Ha
maTpHuLe. [IpumMep npaBMIBHOTO H HENPaBWIBHOTO
pacronoxeHHs kaHana, CxeMma nepexoja TOpLEBLIX
MOBEPXHOCTEH 3arOTOBKH Ha BHYTPEHHIO H HAPYKHYIO
TMOBEPXHOCTH BIipeccoBaHHOM TpyOsl. [IpeccoBanue TpyO
M3 CIUIOLUHO#M 3arOTOBKH C MPOIUIHBKOM, OcoGeHHOCTH
ucnons3yemoro obopyaosanus. [IpeccoBanue Tpy6 ¢
MCTIOJIb30BaHHEM KOMOHHHPOBAaHHOM MaTPHLIBI.
Oco0eHHOCTH TeYeHHs MeTalia Yepe3 KOMOHHHPOBAHHYO
MaTpuLy. YCTpoicTBO KOMOHHHPOBAaHHON MaTPHIIBL.
TpeboBanusd k pe

’KHMaM TPeCCOBaHHUA Yepe3 KOMOMHHPOBAHHYIO MATPHILY.

P6

TexHomorus BojIoYeHUs

ObnacTe MpUMEHEHHS MpoLiecca BOJIOYEHHA, ero
npeuMyllecTBa U HenocTatku, CoprameHT. PazBuTHe
BOJIOHHJIBHOTO Npou3BoAcTRa. CxeMa BOJOUEHHS.
OnpeneneHue BOMIOUEHUS H BHABI oayhabpHUKaToE,
noay4aeMslx BonoueHHeM. CrinaBbl, HCMOJIb3yeMbIe IS
BosioyeHHus. OCHOBHbIE XapaKTEPUCTHKH MpoLecca
BonoueHus. KoapduumeHT BHITHKKH. OTHOCHTENBHOE
obxarue. OTHOCHTENBHOE YANMHeHHe. HTerpansHas
(norapudpmuueckas) nedopmanus. QopMyIibl CBA3H
nokasareJieH Je-

¢opmanun. TedeHne MeTasIa NpH BOJIOYEHHH. MeTouka
NPUTOTOBJIEHHS 00pa3LoB. AHAJIN3 CXEMBI H3MEHEHHA
KOOPJHHATHOH CETKH NPH BOJIOYEHUH KPYTJIOTrO NpyTKa
yepe3 BOJIOK ¢ KOHHYeCKUM KaHanoM. CTpoeHue
nehopMaLlMOHHOMH 30HBI TIPH BOJIOYEHHH: YIIpyras 30Ha;
IUIaCTHYeCcKas 30HA. YYeT HaNnpsXKeHHH Ha rpaHuLe
YIIpYroi U MJIacTUYECKOH 30H.

[ToaroToRKa MOBEPXHOCTH METAJUIA K BOJIOYEHHIO.
Cnoco6b! ynaneHus OKaaHHbL. J[OMOJHUTENbHBIE ONepalHK
T0 NOArOTOBKE MeTa/lla K BOJIOYeHHI0. Bonoyenue.
Onpenenenue ycHnus BonoueHHs. OakTopsl, BIHAOLIHE




Ha ycuiue BojioYeHHs. CMazKu, MpUMeHsSEMBIE U1
BOJIOYeHHs. Bosouenue B peskuMe ruapoIHHAMHYECKOro
TpeHus, CKOPOCTHBIE PeXKHMbI BoloueHHs. OJHOKpPaTHOE
MHOTOKpaTHOE BojloYeHHe. Bribop Tuna MamuHe!.
Pa3paboTka MapiipyTOB BOJIOUEHHS.

P7

ITpou3BOACTBO MPOBOJIOKH,
NIPYTKOB U ()aCOHHBIX
npoduineit

Ortnenka npoBosIoKH U NPYTKOB. TexHONMOrHYecKHe
NPOLIECCHl MPOH3BOACTBA NPOBOJIOKH U MPYTKOB.
IIpou3BoacTBO cTaNbHbIX NpyTKOB. [ToaroToBka KoHLa
npyTka K. Bonouenmo. I[ToaqrotoBka noBepxHoCTH NPyTKOB
K BOJIOUeHHIO. BHBI Opaka NpOBOJIOKH H MIPYTKOB.
Texnuko-3x0HOMHYECKHE [10Ka3aTeNd NPOM3BO/ICTBA
TIPOBOJIOKH H

NpyTKOB. TeHAEHINH Pa3BUTHS NPOU3BOACTEA MPOBOJIOKH
u IpyTKOB. IIpou3BoacTBO hacoHHBIX Mpoduie BEICOKOH
TOYHOCTH. XapakTepucTHKa (pacOHHBIX npoduieit
BBICOKOH TOYHOCTH. TeXHONOorus BoaoueHus. Merozp
KaJJMOPOBKH M KOHCTPYMPOBaHHA HHCTPYMEHTA IS
BOJIOHEHHMA.

IocTpoenune MappyToB Boslo4eHHs. TeXHHKO-
SKOHOMMYECKas 3P (HEeKTHBHOCTB MPOU3BOJCTBA (DACOHHBIX
npodunei. [TepcnekTHBEI pa3BUTHS MPOU3BOCTBA
(acoHHbIX npodHIIeii BEICOKOM TOYHOCTH.

P8

OCHOBBI IPOEKTHPOBAHHS
NIepPEX0/I0B BOJIOYEHHS

Onpenenenye nepexosa BOJIOYEHHs. 3aBHCUMOCTE YHC/Ia
NIEPEXO0/IOB OT COOTHOLLUEHHS MOMEPEYHOr0 CeYEHHs
3arOTOBKHM M FOTOBOT'O U3/ENUs, IPOYHOCTHEIX H
IUIACTHYECKHX XapaKTepHCTHK o0pabaThiBaeMOro MeTasia,
CIIO’KHOCTH KOH(HIypaLiy [OMepeYHOro CeYeH s
W3Jenus, BUIa CMa3kH, crocoba ee moasoaa K
AehopMallMOHHOM 30He, MPOAOJIBHOrO NpoduIs KaHaia
BOJIOKH H

pana Apyrux pakTopop. CrocoObl ONTHMHU3ALIKK YHCIA
nepexonoB. Pexomenayemeie koaduiMeHTHI 3anaca Wis
pasHoro Buja nponykiuu. [Topsaok pacyera nepexomos
JU1s1 ONHOKPATHOrO BOJIOUEHHMS: ONpeae/ieHHe
ONTHMAJIbHOH BETHYUHBI NIONEPEYHOr0 CEYEHH 3aaHHOrO
U3JeHs, onpeseneHre GopMbl M pa3MepoB HaYaIbHOTO
cedeHHs, Onpe/ie/leHHe MpeABAPHTENbHOrO 3HaYeHUsA
cpenHeH BBITSHKKH 3a Mepexo/, onpeaeneHue
MaKCHMaJIbHOH CyMMAapHOM BBITSKKH MEXKITY OTKHTaMH,
NpeBapUTE/bHBIN pacyeT IUIOMAAH MONepPeYHBIX CeUeHHUH
NPOTATMBAEMOrO M3/IEJIHA NOCIIe Nepexoa, pacyeT It
Ka)K/10ro Nnepexofia HanpsHKeHUS BOJIOUEHHS U

ko3¢ duumenToB 3anaca. CoBpeMeHHbIe MOAXOb! K
pazpaboTKe TEXHOIOTHYECKHX MPOLIECCOB.

2.1.1.4. SI3pIK peasu3alUM NPOrpaMMBbI
ITporpamMma JMCHMIUIMHEI pealu3yeTcs Ha rocyrapcTBeHHOM s3bIke Poccuiickoit @enepanum.

2.1.2.

TUCIAILINHEI

YYEBHO-METOJJUYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHUE

JJIeKTpPOHHBIE pecypchl (M31aHus)

KoncrantunaoB, 11.JI. OCHOBEI TEXHOIOTHYECKHX IIpOLieccoB 00pabOTKH METALIOB
nasnenueM : yueOHHK / M.JI. Koncrantunos, C.b. CumensuukoB ; MunHCTEpCTBO 06pa3zoBaHus
u Hayku Poccuiickoit @enepauuu, Cubupckuit @enepanbureiii yHuBepcuter. - KpacHospek :
Cubupckuit denepansHblii yHHBEpCUTeT, 2015. - 488 c. : Tabn., cxem., rpad., wi. - Bubmiorp.: c.




467-471. - ISBN 978-5-7638-3166-5 ; To xe [Dnextpommsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=435694

2. OCHOBEBI TEXHOJIOTHYECKHX IIPOLIeCCOB 00pabOTKH METAJUIOB JJABJIEHHEM :
yaebHoe nocobue / I'. B. IITumos, C. I1. Bypkun; mox obur. pex. C. I1. Bypkuna. —
Exarepunbypr: U3n-so Vpai. yu-ra, 2014.— 160 c. — ISBN 978-5-7996-1221-4.
http://hdl.handle.net/10995/26154

3 KomneroTeprOEe MomenupoBan#e NpoleccoB 00paboTKH METALIOB IABICHUEM :
y4ebHoe mocobue / A. A. boraroB [u 1p.] ; nox obmeit penakuueii A. A. Borarosa ;
MunmucrepcTBo 06pasoanus u Hayku Poccuiickoit enepanun, Ypansckuii dhenepanbHbIii
yHuBepcuTeT uMeHH nepsoro [Ipesunenta Poccuu b.H. Enpiiuna. — Exarepun6ypr :
WsnarensctBo Ypansckoro yauBepcurera, 2018. — 248 c. — ISBN 978-5-7996-2390-6.
http://hdl.handle.net/10995/60938

ITeyaTHbIe H3JAHHSA

L Koncrantunos H. JI. OCHOBEI TEXHOJIOTHYECKHX IIPOLIECCOB 00paboTKH METAIOB
napnerneM [Tekcr] : yuebuuk / . JI. Koncrantunos, C. b. Cunensuukos ; MuH-BO
obpasoBanus u Hayku P®, Cubupck. denep. yH-T. - 2-e U311, cTep. - Mocksa : UHOPA-M,
2018. - 486, [2] c.

2. KoHCcTpyKIMOHHBIE U (YHKIIMOHAJILHEIE MaTepHalibl HA META/UIMYECKOH OCHOBE :
yueb6HOe nocobue / B. M. ®@apbep [u np.] ; mox obm. pexa. A. A. ITorosa. — Exarepun6ypr : U3n-
BO Ypau. yH-Ta, 2014. — 252 c. — ISBN 978-5-7996-1089-0.

IIpodeccnonanbHbIe 62351 JAHHBIX, HHGOPMAIIHOHHO-CIPABOYHbIE H MOHCKOBBIE CHCTEMBI

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

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

4. http://www.iprbookshop.ru/586.html
5. Nnuk-140-017\3aganusa\Kadbenpa MT

Matepuaasi ans gun ¢ OB3
Beck xoutentT DBC npencrapneH B Buze (aitioB crenuaabHOro GopMara Ui BOCIIPOU3BEAECHUS
CHHTE3aTOPOM PEYHM, a Tak K€ B TECTOBOM BHUJE, IPUTOJHOM JUIA IIPOUTEHHs C MCIIONB30BaHHEM
SKpaHHOH JIYIIbI X HACTPOHKOH KOHTPaCTHOCTH.

21.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUILJINHBI

Ceenenns 00 0CHAIEHHOCTH JHCIHILUINHBI CIIENHATH3HPOBAHHBIM H JIa00paTOPHBIM
00opya0BaHHEM B NPOrPaMMHBIM obecriedeHHEM

Ne Bup 3anaruit HaumeHoBaHue OcCHallEeHHOCTh CrelHATBHBIX Ilepeuens
m CreLHaNbHBIX TIOMEIIeHHI U MOMeLLeHH s NPOrpaMMHOr0
NoMeLIeHHH U CaMOCTOATEIbHOM paGoThl obecneyeHus .
NOMELLEeHUH U1 PeKxBU3UTEI
CaMOCTOATEJILHOM TMIOATBEPKAAOIIETO
paboThI JIOKYMEHTa
1 | Jlekuun VyebHas Mebens ayIUTOpHas ¢ | -OnepauuonHas
ayauTopHs Ais KOJIMYeCTBOM pabodyux MecT B | CHCTEMa Windows,
NpoBeJeHUs COOTBETCTBHH C  KOJIMYECTBOM | O(pHMCHBIH TIaKkeT
JIEKLIMOHHBIX crymeHtoB, pabouee  mMecto | Microsoft Office
3aHATUH MpenojiaBaTens, nocka | Joroeop Ne 43-
ayJUTOpHas. 12/1712-2019 ot
KomnetotepHas texHuka: | 18.11.2019;
KOMILJIEKT npoekuHoHHoro | -Ilnargopma Microsoft




obopynoBanus:
HOYTOYK/KOMIIBIOTEP, TIPOEKTOp,
TIPOEKIHOHHBIH SKpaH/mocka.

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

- Cucrema

YIpaBieHus yueOHbIM
KOHTEHTOM H
obyuennem LCMS
Moodle

CeobonHo
pacnpocTpaHsieMoe
II0O ¢  OTKpHITEIM
KOZOM: GNU
GENERAL PUBLIC
LICENSE;

ITpakTuueckue Vuebnas Mebens ayUTOpHas ¢ | -OnepauuoHHas
3aHATUS ayauTOpHA I KOJIMYECTBOM pabouyux MecT B | CHCTEMa Windows,
NpPOBEACHHS COOTBETCTBHM C  KOMMYECTBOM | OHCHBIMH nakeT
TIPaKTHYeCKUX cTymeHToB,  pabouee  mMecto | Microsoft Office
3AHATHH [perojaBartens, nocka | Horosop Ne 43-
ayIMTOpHas. 12/1712-2019 ot
KomnerotepHas TexHuka: | 18.11.2019;
KOMILIEKT npoexiHonHoro | -Ilnardopma Microsoft
obopynoBaHus: Teams (B cocTaBe
HOYTOYK/KOMIIBIOTEp, MpoekTop, | Microsoft Office-365)
IPOEKIMOHHBIH sKkpaH/nocka. | Jloroeop Ne 43-
Verpoiictea, noakmouéHHele k | 12/1712-2019 ot
CeTH 18.11.2019;
Hnrepuer, JOCTYII B | - Cucrema
5JIEKTPOHHYIO HMH(OPMALMOHHO- | YIIpaBIe€HHS Y4eOHBIM
obpasopatenbHyio cpeny HTH | koHTeHTOM H
(bwmman) YpdV, kommiekrt | o6yyennem LCMS
JHMLEH3HOHHOrO  mporpamMMHoro | Moodle
obecneueHus CsoboznHo
pacrpocTpaHseMoe
I[I0 ¢  OTKpHITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-JloroBop Ha
NpefOCTaRIECHHE
MOCTOAHHOTO JOCTYIa
Kk cetH HMHrepHer ot
30.12.2019 Ne 800037
CamoctostensHas | Ilomewienus ans | MeGens ayauTOpHas ¢ | Joroeop Ne 43-
paboTa CTYIEHTOB | CAMOCTOATENIBHOM | Komu4ecTBOM pabouux MecT B | 12/1712-2019 or
paboTEI COOTBETCTBMM C KonuyecTBoM | 18.11.2019;
oby4aromuxcs cTymeHToB,  pabouee  Mmecto | -Ilmardopma Microsoft
npenojapaTtens, nocka | Teams (B cocTaBe




ayJMTOpHas. Microsoft Office-365)
KomnerotepHas TexHuka: | Joroeop Ne 43-
KOMIUIEKT npoekuuonHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMIBIOTEp, TIPOEKTOp, | - CucTeMa
NPOEKLHOHHBIN BKpaH/I0CKa. | yNpaBieHHs y4eOHbIM
VYerpoiicTBa, MOAKIIOYEHHBIE K | KOHTEHTOM H
ceTH obyyennem LCMS
Hurepner, J0CTYM B | Moodle
SNIEKTPOHHYIO HH(popMarmoHHO- | CBoGoIHO
obpasoparensHyto cpeny HTH | pacnpoctpansemoe
(punuan) VYpdY, xommuekt |[I0 ¢ OTKpHITBIM
JHULEH3HOHHOTO  TIPOrPaMMHOTO | KOIOM: GNU
obecrnieueHus GENERAL PUBLIC
LICENSE;
-JloroBop Ha
NpeJIoCTaBIeHHE
MIOCTOSHHOTO OCTYTIA
K cetd UHTEpHET OT
30.12.2019 Ne 800037
Texywmi YuebHas MebGenp ayauTOpHas ¢ | Horosop Ne 43-
KOHTpPOJb U ayqUTOPHSA A Konmu4yecTBOM pabounx Mect B | 12/1712-2019 ot
IPOMEKyTOYHAs TEKYLIero COOTBETCTBHH ¢ KkonuyecTBoM | 18.11.2019;
aTTecTalus KOHTPOJA U cTyfeHToB,  pabouee  Mmecto | -IImarpopma Microsoft
NPOMEXKYTOYHOH | mpernoaasaTens, nocka | Teams (B cocraBe
aTTecTallu ayIUTOpHAa. Microsoft Office-365)
KomnerotepHas TexHuka: | Jloroeop Ne 43-
KOMILIEKT npoekuuonHoro | 12/1712-2019 ot
o0opynoBaHHUA: 18.11.2019;
HOYTOYK/KOMNBIOTEP, IMpoeKTop, | - Cucrema
NpPOeKLUOHHBIH 9KpaH/IoCKa. | ynpaBlieHHsA y4eOHBIM
VcTpoiicTBa, NOAKIIOYEHHEIE K | KOHTEHTOM H
CETH obyuenneM LCMS
Hurepner, JOCTYN B | Moodle
ANEKTPOHHYI0 HHbopManuonHo- | CBobogHO
obpasoparensHyto cpeny HTH | pacnpoctpansemoe
(bunuan) VYp®@VY, kommmekt |[IO0 ¢ OTKpBITBEIM
JIMLIEH3HOHHOTO  IPOrpaMMHOIO | KOJOM: GNU
obecrieueHus GENERAL PUBLIC

LICENSE;

-Jlorosop Ha
npeaocTaBleHHe
MIOCTOAHHOTO ZI0CTYyTa
K cetd HHTepHeT OT
30.12.2019 Ne 800037
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