MUHHCTEPCTBO HAYKH 1 BBICILIETO OBPA30OBAHUS
POCCHICKO OEIEPALIA

Ty ®DeziepabHOE rOCyIapCTBEHHOE GIOIKETHOE 06pasoBaTebHOE yupexIeHue
BBICLIEr0 00pa3oBaHus
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PABOYAS TIPOI'PAMMA JUCIHATIJIMHBI (MOIYJIST)
TEXHOJ/IO'HYECKHE JIHHHH H KOMIT/IEKCBI
META/IVITYPITHYECKHX IIEXOB

Hanpasnenue noAroroBku (CenuaabHoCTh)
15.03.02 TEXHOJIOTMYECKUE MAIIIMHBI 1 OBOPYJIOBAHUE

HamnpasierHOCTS (IpoGuIIh/CrIenuati3anis) mporpaMMsl
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3a04Has

Unctutyt/ gakynsrer  MHCTHTYT MeTailTyprif, MAIIMHOCTPOCHHS H MaTepUaIooOpaboTky

Kadenpa ITpoexkTrpoBaHHs U SKCILTYaTALM¥ METAJULY PrUYECKUX MALIKH H
obopynoBaHus
Kype 4
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Pa6ouas mporpamma cocrabiena Ha ocrose ®I'OC BO mo HanpasieHHIO OATOTOBKH
15.03.02 TEXHOJIOTUYECKHME MAILIUHBI U OBOPYJIOBAHMUE (ypoBeHsb GakanaBpuara)
(mpuxa3 MunoGpaayku Poccuu o1 20.10.2015 . Ne 1170)

Paboyas nporpamma paccmoTpena 1 o00pena Ha 3acenanun kadenpst [IpoeKTHpoBaHms
H 3KCIUTyaTallii METAJULy pruUyecKHX MallliH H 000pyJ0BaHHs
11.02.2021, mporokomn Ne 9 Z 2=

3aB. Kadeapoi o " A KopuyHnos
T

Pa6ouas nporpamma oo6peHa Metonaueckoi komuccueit UMMuM
03.03.2021 r. mpoTokos Ne 4

IIpencenarens _ -A.C. CaBuHOB

Pabouwas mporpamma cocrapieHa:
cT. npenozasarens Kadeapsl [TnOMMuO,

Penensent:
ri.Mexanuk HITO «aneBay» , KaHJ. TeXH. HAYK

B.A.Pycanos




JIucT aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roly Ha 3aceqaHuu Kadeapsl [IpoeKTHUpOBAHUS M SKCILTyaTalluid METALTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, oocyxkaeHa u ogodpena st peanuszanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqaHuu Kadeapsl [IpoeKkTHpOBaHUS U SKCILTyaTallUU METALTYPTUICCKUX

[Ipotokom ot 20 r. Ne
3aB. kadenpoii A.I'. KopuyHoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmzanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl [IpoeKTHPOBaHUS M FKCIUTyaTallMU METAJLTYPrUYECKUX

[Iporokom ot 20 . Ne

3aB. kadeapoii A.T'. KopuyHoB

Pabouas mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM roly Ha 3aceaHuu Kageapsl [IpoeKTHpOBaHUS M IKCILTyaTalluHd METAILTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AlT. E)pquOB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogqoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3aceaHuu Kadeapsl [IpoeKTHUPOBAHUS M SKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi AlT. E()p‘{yHOB




1 Iles1u ocBOEHUSI I CHMTLTHHBI (MOLYJIs1)

[emssmu  OCBOGHMSI  JUCUMIUIMHBL  «TE€XHOJNOTrMYECKME JIMHUM U KOMILUIEKCHI
METATYPrUYECKUX LIEXOB» SIBISETCA: OOyueHHE METOJaM pacdera MPOU3BOAUTEIBHOCTU H
KOJIMYECTBA MAIMH M arperaroB METaJUTyprHYeCKHUX KOMIUIEKCOB, BbIOOpa W pa3MeEIICHUS
TEXHOJOTMYECKOro O00O0pYyJOBaHHUS B COOTBETCTBUM C UX TMPOIMYCKHOH CHOCOOHOCTHIO,
IPy30II0TOKaMH, TIPUMEHEHUEM MPOTPECCUBHBIX PECYPCO- M IHEProcOEPErarmux TeXHOJIOTHH,
HABbIKaAM 3CKH3HOTO MPOEKTUPOBAHUS METATypruuecKiuX KOMIUIEKCOB; YdacTue B paboTax mo
JIOBOJIKE U OCBOEHUIO TEXHOJOTMYECKHX MPOLIECCOB B XOJ€ MOATOTOBKHM IPOU3BOJCTBA HOBOU
MPOAYKIMH, TPOBEPATh KAayeCTBO MOHTa)Xa M HAJIAJKUM I[P HCIOBITAHUSAX U CHade B
AKCIUTyaTaIluI0 HOBBIX 00pa3IloB M3AEIUH, y37I0B U JIeTaleil BRIMyCcKaeMOl mpoayKiuuu; Beioop
OCHOBHBIX W  BCIIOMOTAaTEIbHBIX  MaTepuajioB, CIOCOOOB  pealu3allii  OCHOBHBIX
TEXHOJOTHYECKUX  IPOLECCOB, IPUMEHEHHUE IPOrPECCUBHBIX METOJ0OB  AKCIUTyaTaluH
TEXHOJOTMYECKOr0 O0OpYyJOBaHUS MPU HM3TOTOBICHUU TEXHOJOTWYECKUX MAIIHMH, OBJIaJICHUE
HEOOXOAMMBIM U JIOCTATOYHBIM YPOBHEM OOIIEKYJIBTYPHBIX K TPO(PECCHOHATLHBIX KOMITETCHIINMA
B cooTBeTcTBUU C¢ TpeboBanusimu OI'OC BO no nanpasienuto « TexHONIOrnuecKre MaliuHbl U
obopynoBanue» npopuis «MeTamurypruueckiue MaluHbl 1 000pyA0BaHUEY.

2 MecTo quCcHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Jucuunnuza TexHoornyeckue JMHUU U KOMILIEKChl METAJUTYPrUYeCKUX 1IEX0B BXOJIUT
B BAPMATHUBHYIO YacTh Y4€OHOT0 IJ1aHa 00pa30BaTEIbHOM MPOrpaMMBl.

JUia  u3ydyeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YyMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLUILIUH/ IPAKTUK:

OCHOBBI IPOEKTUPOBAHUS

TexHo10rus KOHCTPYKIIMOHHBIX MaTEpPHAJIOB

Cucrema aBTOMATHU3HPOBAHHOTO MIPOEKTUPOBAHMUS B METaJIITypruuecKomM
MAaIIMHOCTPOEHUHU

MonenpoBaHu€e B MaIIMHOCTPOCHUH

3HaHus (YMEeHUs, BIaJIeHUs), MOJIYUYEHHbIE NIPU U3yUYEHUU JAaHHOM JUCLHMILIUHBI OyIyT
HEOOXOIUMBI JUISl U3yUSHUS IUCHUIUTNH/TIPAKTHK:

ITonroroBka k cade u cjadya rocyJapCTBEHHOTO SK3aMEHa

Mexanudeckoe 000pyI0BaHHE TSI TIIyOOKOM MepepadoTKU METAIIOB

MexaHnueckoe 000pyA0BaHUE IPOKATHBIX 1IEXOB

MoHTaX, SKCIUTyaTalus U pEMOHT METAJUTyprHUeCKUX MAllIMH U 000pY0BaHUS

3 Komnerenuuu odyuaromerocsi, popmupyembie B pe3yJibTaTe 0CBOCHHUSI

AUCHHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbpTaTe 0ocBOEHUS TUCHUIUIMHBI (MOLYJIs1) « T€XHOIOTNYECKNE TUHUH U KOMILJIEKCHI
METAJUTyprUYeCKUX 11€X0B» 00yUaroIIUics JOHKEH 001a1aTh CIEAYOIMMA KOMIIETEHIUSAMHU:

CTpyKTypHBIi [Tnanupyemble pe3yabTaThl 00yUeHUs
JIEMEHT
KOMIIETEHIIMH

[1K-9 ymeHnueMm npuMeHsATh METO/Ibl KOHTPOJIS KauecTBa U3JeNuil 1 00BEKTOB B cepe
npodeccuoHaNbHOM NeSTeIbHOCTH, TPOBOAUTH aHAIN3 MPUYNH HapYLIIEHUH TEXHOJIOTHYECKUX
IPOIIECCOB U pa3pabaThIBaTh MEPONPHUATHS MO UX MPETYTIPEKIACHUIO




3HaTh

TEXHOJIOTMIO POU3BOACTBA METAJLTypPrUUeCKUX NPEAIPUITUN;
Ha3HAY€HHUE, OCHOBHBIE XaPAKTCPUCTUKH U IPUHLUII 1EHCTBHS
METAJIIyprUueCKUX MalluH U 000py10BaHUS

HA3HAYEHUE U KOHCTPYKLHIO OCHOBHOI'O M BCIIOMOT'aTEJIBHOIO
000pYIOBaHUS METAILTYPTUYECKUX LIEXOB;

OCHOBHBIE HayYHO-TEXHUUECKUE NTPOOJIEMBbI HKCILTyaTal[M MEXaHUYECKOTO
000pYI0BaHUSI METAJLTYPTUYECKUX 1IEXOB

COBPEMEHHOE COCTOSIHUE U NIEPCIEKTUBBI Pa3BUTUS METAJLITyPIrHUECKOTO
IIPOU3BOJICTBA;

[IepE0BbIe METObl FKCITyaTallM MEXaHUYECKOro 000py10BaHUs

YMeTs

pa3padarbIBaTh TEXHOJIOTUYECKUE TIPOIIECCHI;

BBEIOMpATh OCHOBHBIC TTAPAMETPhl METALTYPTHUECKUX MAITUH U
o0opyIoBaHUs

BBEIOMpATh M pa3MeIIaTh TEXHOJIOTHIECKOE 000PYI0BaHUE B COOTBETCTBUU C
UX MPOIYCKHOM CIOCOOHOCTBIO M TPY30MOTOKAMHU

BBEIOMpATh METAJUTYPrUYCCKUE MAITUHBI JISI KOHKPETHBIX YCIOBHIA
AKCILTyaTalui U 00ECIICYCHHsT Ka4eCTBA BBITYCKAEMOM MPOAYKIIUU

Braaners

HaBBIKAMHU CAMOCTOSITENILHON Pa0OTHI C HAYYHO-TEXHUIECKOH
nHpopmanueit B 001acTU METAILTYPIHUECKUX TEXHOJIOTUN M 000pY10BaHUS
METOAAaMH aHaJN3a paboTOCIOCOOHOCTH TEXHOIOTUYECKOTO 000PYI0BaHUS
METaJLTyprUYeCcKUX IIeX0B

croco0amMu MOBBIIICHUS HAJIS)KHOCTH TEXHOJIOTHYECKOTO 000PYI0BaHUS
METaJTyprUuecKUX IIeX0B

[TK-15 ymeHueM BbIOMpaTh OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUabl, CIIOCOObI peain3aluu
TEXHOJIOTMYECKUX MPOLECCOB, IPUMEHATH IIPOrPECCUBHBIE METOBI DKCILTyaTallUH
TEXHOJOTMYECKOro 000pyA0BaHUS ITPU U3TOTOBIEHUU TEXHOJOTUYECKUX MAIINH

3HaTh

CTPOCHHUC BaKHEHIIINX KOHCTPYKIHNOHHBIX MAaTCPUATIOB,

COBPCMCHHBIC METOJbI UX IMOJIYUCHUA

KJ'IaCCI/Iq)I/IKaI_II/IIO, CTPOCHUC U CBOMCTBA BaXKHEHIIINX KOHCTPYKIHUOHHBIX
MaTepurajlIoB; COBPECMCHHBIC METOAbI UX IMOJIYUCHUA U CII0COOBI MOBEINICHUS
Ka4ueCTBa MMpOAYKIHUU

OCHOBHBIC TCXHOJIOTMYCCKHUE NPOUCCCHI IMTOJYUCHUA MPOAYKIHNU U
HCIIOJIb3YCMOC O60pyI[OBaHI/IC; BJIMAHUC PCIKUMOB TCXHOJIOTUYCCKUX
IMPOHECCCOB HAa KAYCCTBO U3IOTOBJICHUA I[GTaHefI MalInH

YmMmern

BBIOMPATh HEOOXOIUMBIN KOHCTPYKIIMOHHBINA MaTepral Ha OCHOBaHUHU
YCIIOBHIA paOOTHI JeTajell MallluH JUIsl ©X U3TOTOBIICHHSI, BOCCTAHOBIICHHS U
MeXaHU4eCcKOi 00paboTKH

000CHOBaHHO BBIOMPATh METOABI (HOPMOOOPA30BAHUS 3aTOTOBOK U JCTaJICH
Y YYUTHIBATh BIAMSIHAE 3TUX METOAOB Ha KauecTBO JieTaseit
METaJTypruueckoro o0opya0BaHus

pa3pabaTbIBaTh TEXHOJOTHUECKUE MPOLIECCHI MOTYUYEHUS U3/1ETHH;
MPUMEHSTh METOJIBI CTAHIAPTHBIX UCTIBITAHUHN TI0 OMIPEeIICHUIO (PH3HKO
-MEXaHWYECKHX CBOMCTB U TEXHOJOTHMUECKUX MOKa3aTelel UCTIONb3YEeMbIX
MaTEPHAJIOB ¥ TOTOBBIX M3ICIIHHA




Bnanerts

MCTOAUKaMU BBI60pa paloOHAaJIbHOI'O MCTOAA MOJYUCHHUS 3arOTOBOK
METOAAMU pacyera U 00ecreueHusl paluoHAIbHBIX TEXHOJOTHYECKUX
MPOLECCOB U3-TOTOBJICHUS JI€Tallel MAILIH

OIIBITOM NPUMEHEHHS] METOJUKHU pa3pabOTKHU TEXHOJOTHUECKUX MTPOLECCOB
W3rOTOB-JICHUS, PEMOHTA U MEXaHUYECKO 00paboTKH JeTaneit

[TK-12 criocoOHOCTBIO yY4aCTBOBATh B pa0b0OTaX IO JIOBOJKE U OCBOCHUIO TEXHOJIOTHIESCKHX
IIPOLIECCOB B XO/I€ OJTOTOBKY IPOU3BOJICTBA HOBOM MPOIYKIIUH, IPOBEPATH KAYECTBO MOHTAXKa
Y HAJIAJIKW TIPU UCTIBITAHUSAX U C]a4e B DKCIUTyaTaI[MI0 HOBBIX 00pa3IloB U3/IENHA, y3JI0B U
JIeTaliel BBIMTYCKaeMOUW MPOyKIIUU

3HaTh

TEXHOJIOTMIO IPOU3BOICTBA METAJLIIYPrUUECKUX NPEAIPUATUI;
HAa3HAYEHUE, OCHOBHBIE XaPAKTCPUCTUKH U IPUHLUII 1EHCTBUS
METAJIIyprUueCKUX MAlluH U 000py10BaHUS

HA3HAYEHUE U KOHCTPYKLHIO OCHOBHOI'O ¥ BCIIOMOTaTEIbHOTO
000pYyIOBaHUSI METALTYPTUYECKHUX IIEXOB;

OCHOBHBIE HayYHO-TEXHUUECKUE MPOOIJIEMbI HKCILTyaTal[i MEXaHUYECKOTO
000pYIOBaHUST METAILTYPTUIECKUX 1IEXOB

COBPEMEHHOE COCTOSIHUE U NIEPCIEKTUBBI Pa3BUTUS METAJLITyPIrHUECKOTO
IIPOU3BO/JICTBA;

[IepEe0BbIe METObI SKCITyaTallM MEXaHUYECKOT0 000py10BaHMSI

YmeTh

pa3padarbIBaTh TEXHOJIOTUYECKUE TIPOIIECCHI;

BBEIOMpATH OCHOBHBIC TTAPAMETPhl METALTYPTHUSCKUX MAITUH U
o0opyIoBaHUS

BBEIOMpATh M pa3MeIIaTh TEXHOJIOTHIECKOE 000PYI0BaHUE B COOTBETCTBUU C
WX MPOIYCKHOM CIIOCOOHOCTHIO M TPY30MOTOKAMU

BBEIOMpATh METAJUTYPrUICCKUE MAITUHBI JTSI KOHKPETHBIX YCIOBHIMA
AKCIUTyaTalluu U 00eCTIeYeHHs KaueCTBa BhIMTYCKaeMOM MPOAYyKINUN

Braaners

HaBBIKAMH CaMOCTOSITEIbHOMN pa6OTI)I C Hay‘IHO-TCXHI/I‘IeCKOI;'I
uHpopManuel B 06JaCTH METATyprUYeCKUX TEXHOIOTUH 1 000py10BaHUS
METOJIaMH aHaJin3a paboTOCIIOCOOHOCTH TEXHOJIOTHYECKOT0 000pY 10BaHUS
METAJUTyprHUECKUX LIEX0B

Ccroco0aMu MOBBIIIEHUS HaJCKHOCTHU TEXHOJIOIMYECKOI'O O60py,I[OBaHI/I$[
METAJUTyprHUECKUX 1IEX0B




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIHHUIINHBI (MOIYJIs)

OO01mast Tpy10eMKOCTh AUCIUILTHHBI COCTABIISIET 7 3a4E€THBIX IUHUI] 252 akaJl. 4acoB, B TOM YHCJIC:
— KOHTaKkTHas pabora — 15,9 akaj. 4acos:
— ayautopHas — 12 akaj. 4acos;

— BHeayauTopHas — 3,9 akaJl. 4acos;

— caMocTosiTeNnbHas pabota — 227,4 akaj. 4acos;

— B popMe mpakTHUecKoi moaroroBku — 0 akas. 4ac;
— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. gac

®dopma aTTecTaluu - KypcoBas paboTa, 3K3aMeH

AynutopHas 3 s
KOHTaKTHas paboTa E = dopma TeKyIero
Pasmen/ Tema 2 (B axaz. qacax) & E‘ Brx KOHTpOJIA Kox
> & © | caMOCTOATENBHOM |  yCIIEBaEMOCTH M
JUCIUATIIAHBI & [ . | xommeTenIuN
5 9 & padoThI TIPOMEKYTOUHON
mab. | mpakr. )
Tlexk. p =9 aTTecTalun
3aH. 3aH. O =
1. Tema 1
1.1 Bseacuue. OcHOBHBIE
Mpe/ICTaBICHHUS o
Pabora ¢
MCTAILTYPIHHACCKOM JNIEKTPOHHBIMHU MK-9, I1K-12
MPOM3BOJICTBE, CO-CTOSHHE U 1 20 6u6ﬂngTequ1Mu YCTHBIN OTIpOC Hi( 15 '
MEPCIEKTUBBI pas3BUTHS covpCaMI
METaJUTypru4ecKOH peeyp
MPOMBIIIIIICHHOCTH
1.2 Teoperuueckue ocHOBbI| 4
MPOEKTHPOBAHHUS
TEXHOJIOTUYECKUX JIMHUA U PabGoTa ¢
KOMIIIEKCOB. 1 30 3JIEKTPOHHBIMU CTHBIH OMPOC I1K-9, I1K-12,
TexXHOIOTHUYECKHE  OCHOBBI OHMOINOTECYHBIMU y P [1K-15
MPOEKTHPOBAHHUS pecypcamu.
METaJUTyprU4eCKUX
HNPENPHUIATUI U LIEXOB.
Hroro no pazaeny 2 50
2. Tema 2
Pabora ¢
SIEKTPOHHBIMHU .
2.1 TIpoeKTHPOBAHUU JTUHHUU 6n6nngTeqHuMn YCTHBII OTIpoC, K-9 TTK-12
MPOM3BOJICTBA arjioMepara u 2/1U1 30 MpoBepKa k 15 '
OKaTBIIIEH pecypeami, TJ10CcCa; TK-
. pust
COCTaBJICHHE
riioccapusi.
Pabora ¢
4 HIIEKTPOHHBIMA
2.2 Cnoco0Obl, MalIMHBl M 6H6anTeqHHMH
arperatbl Uil IOJTOTOBKH ecyDCaMH CTHBI OMDOC
[IMXTOBBIX ~ MAaTEpUAOB K pecyp i Y poc, I1K-9, I1K-12,
o 1 40 COCTaBIICHHE TpoBepKa
JIOMEHHOH TIJIaBKe. I1K-15
TIpoeKTHPOBAHHE TOMCHHBIX riioccapusi. Bermon ryioccapust
1exoB HEHHE
’ KOHTPOJIbHOM
paboThL.
Uroro no pazneny 3/11 70

3. Tema 3




31 [IpoexTupoBaHue

KOHBEPTEPHBIX L[EXOB. Pa6ora ¢
IMpoekTupoBanue ANIEKTPOHHBIMHU .
3IEKTPOCTAJICTIIABUIIBHBIX OHOIMOTEYHBIMU YCTHEIH OTIPOC, IK-9, TIK-12,
uexoB.ITpoextupoBanue ! 414 pecypcamy, fpoBepia [1K-15
raoccapus
Pa3NMBKU CTalH Ha MAIMHAX COCTaBJICHHE
HEMPEPHIBHOTO JIUTHS rioccapus
3arotoBok (MHJI3)
Uroro no pazneny 1 47,4
4. Tema 4
4.1 OOume pemeHdus B
MPOCKTHUPOBAHUH MPOKATHBIX
IEXOB.
ITpoekTHpoBaHHE COPTOBBIX Pabora ¢
MPOKATHBIX I[EXOB. AJIEKTPOHHBIMHU ITposepka Tecra. | [1IK-9, TTK-12,
4221 | 60
IIpoexTupoBanue LIEXOB OMOIUOTEIYHBIMHU DK3aMeH. [K-15
TopsTIei TNCTOBOM MPOKATKHU. pecypcamu. Tecr.
TIpoekTUpOBaHKE 1IEXOB
XOJIOMHOM TPOKATKU JIMCTOB
U JICHT.
Hroro no pazaeny 4221 | 60
HWroro 3a cemectp 4/11 | 4/2,211 | 227,4 9K3aMeH,Kp
KypcoBas pabora, |ITIK-9,ITK-
HToro no gucLuIninee 4/11 | 4/2,21 | 227,4 SK3AMCH 12.1TK-15




5 O0pa3oBaTejibHbIE TEXHOJIOTHH

Jljis peanu3anuu IpeyCMOTPEHHBIX BUIOB Y4€OHOM pabOThI B KaueCTBE 00pa30BaTEIIbHBIX
TEXHOJIOTMH B TIPEMNOJIaBaHWHM  JUCHUILIMHBI  «TEXHOJOTWYECKUEe JIMHUM H  KOMILIEKCHI
METaJUTyPrUueCKHUX IIEX0B) UCIOIb3YIOTCS:

NHdpopManinoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTHHU — OpraHu3alus
00pa3oBaTebHOrO MpoIlecca, OCHOBAHHAs HA MPUMEHEHUM CICHHAIM3UPOBAHHBIX MPOrPAMMHBIX
Cpel ¥ TEXHUYECKUX CPEACTB padOThI ¢ HH(MOPMAITUEH.

@opmbl  y4EOHBIX 3aHATHH C HUCHOJIB30BaHUEM HWH(OPMAMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHI:

Jlekuus-Buzyanuzanusi — U3JIOKEHUE COACPKAHUS COMPOBOXKIACTCS MpE3CHTaLUEH
(memoHcTparuel y4eOHbIX MaTepHAIOB, TIPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAX, B T.4.
WJUTIOCTPATHBHBIX, TPadUICCKUX, AYANO- U BUICOMATEPHAIIOB).

[Ipaktnueckue u maboparopHbie 3aHATHS B (opMe Mpe3eHTaluu — MpeJCTaBICHUE
pe3yJabTaTOB  MPOCKTHOM  WMJM  HUCCIENIOBATEILCKOM  JIEATEIbHOCTH C  HMCIOJb30BaHUEM
CIIEIUATU3UPOBAH-HBIX IPOTPAMMHBIX Cpel.

6 YueOHO-MeTOAMYeCKOe 0OOecnedeHue CaMOCTOSITeIbHOM padoThl 00y4aroMuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIA IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas JIUTEpPaTYypa:

1. TIpoekTupoBaHNE TEXHOJOTUYCCKUX JIMHUA W KOMILJICKCOB METaJUTypTrHYEeCKHX IIEXOB
[OnexTpoHHBI pecypc] : ydeOHoe mocobue / M. B. AkcenoBa, B. U. Kamommumkos, W. ]I.
Kanomraukosa u ap. ; MI'TY, [kad. [IMul']. - Marautoropck, 2011. - 143 c. : ui., Tabmn. - Pexum
Jo-CTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/1/1092594/
525.pdf&view=true.

2. AHgpocenko M. B. OCHOBBI yIpaBICHHS METAUTYPTHYCCKUMH MAllMHAMU U
obopymoBanueM [DIeKTPOHHBIN pecypc] : yuebHoe mocobue / M. B. Auapocenko, O. A. ®duaTtosa ;
MI'TVY. - Marautoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2578.pdf&show=dcatalogues/1/113038
8/2578.pdf&view=true.

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1.IlpoekTupoBaHue MPOKATHBIX LEXOB [DIIEKTPOHHBIN pecypc] : yueOHoe mocodue / M. B.
AHJIpOCGHKO B. 1. Kagomaukos, U. /1. KaJIOHIHI/IKOBaI/I}Ip Maruurtoropck : MI'TV, 2015. - 55 c.

WL Pexum JOCTYyTIA:

https //magtu.informsystema. ru/uploader/flIeUpIoad’)name 897.pdf&show=dcatalogues/1/1118828/
897.pdf&view=true.

2.IIpoexkTrpoBanne 000PyIOBAaHUS IIEXOB arjiOMEPaIlMOHHOTO U JIOMEHHOTO MPOU3-BOJICTBA
[DnekTpoHHBI pecypc] @ yueOHoe mocoome / M. B. Anapocenko, O. A. ®umarosa, B. U.
Kamomuukos, E. B. Kymukosa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 351eKTpoH. ONT. TUCK
(CD-ROM). Pexum JoCTyma:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 2568.pdf&show=dcatalogues/1/113037
0/2568.pdf&view=true

4, CuctemMa OpraHu3alH MPOSKTUPOBAHUS TEXHOJOTHMUYECKHUX KOMIUIEKCOB [Tekcrt] :
yuebHoe nmocooue / A. A. Crapymiko, B. U. KaI[OH_IHI/IKOB M. B. AkcenoBa, A. K. benan ; MI'TY. -

MaramToronck. 2012. - 142 c. : Wl CXEMBI.  TaOIm. - Pexum nocrvma:
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B) MeToanyeckne yKazaHus:

1. CaenneBa P. H. IlpoextupoBaHre JOMEHHBIX IIEXOB [DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / P. H. CasenseBa ; MI'TY, [kadp. MOM3]. - 2-e u3a., noaror. mo med. u3a. 2011 r. -
Marnuroropck, 2016. - 1 anextpon. ont. auck (CD-ROM). - Pexxum nocryna:

https://magtu.informsystema.ru/uploader/fileUpload?name=2733.pdf&show=dcatalogues/1/
1132614/2733.pdf&view=true

2. CasenbeBa P. H. [IpoexktupoBanue IpOKaTHBIX LIEXOB [ DIEKTPOHHBIN pecypc]| | yaeOHoe
nocobue / P. H. CaBenbeBa. - Maruutoropck : MI'TY, 2012. - 1 snektpos. ont. auck (CD-ROM). -
Pexum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1010.pdf&show=dcatalogues/1/111922
1/1010.pdf&view=true

3. CaBenbeBa P. H. IIpoekTupoBaHue CTaJeIIaBIIIBHBIX LEXOB [DJIEKTPOHHBINA pecypc] :
yuebHoe mocooue / P. H. CaBenneBa ; MI'TY, Ka(b. MOM3. - Marnutoropck, 2010. - 56 c. : un.,
CXEMBI, TadmI. Pexum JOCTYyTIA:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 310.pdf&show=dcatalogues/1/1068350/
310.pdf&view=true

4. Meroanueckoe ykKazaHHE K KypCOBOMY IPOCKTHPOBAHUIO METALTyPrHUYEeCKHX IIEXOB
Meroanueckoe YyKa3aHH€ K KypCOBOMY IPOCKTUPOBAHUIO METAJUIYPIrHUYECKUX IIEXOB IO
JucuuimHe « TexXHoIornyeckue JIMHUM U KOMILIEKChl METaJTypruyecKuX HeXoB» : MarHuToropek:
I'OY BIIO «MI'TY um. I'.1. Hocosay, 2015. 14c.

5. AkcenoBa M.B., CasenbeBa P.H., [IpoekTupoBanue TUHIH OKYCKOBaHUS KEIE30PYAHOTO
ChIpbsi. MeToauueckue ykazaHusd K JabopaTopHON pabore mo JucHuIuinHe «TexHonorudeckue
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Ipuioxkenne 1

1.  YuedHO-MeTOAUYECKOE oOecriedeHHe CAMOCTOSITeIbHOI padoThl CTY/IEeHTOB

AynuTopHast CaMOCTOsTENIbHAS paboTa CTYACHTOB MPENOIaraeT COCTaBICHUE TTI0CCApUs IO
mucnuruinHe « TexHolornyeckue JUHUU U KOMIUIEKCHI METAJLUIyPrH4ecKuX I[€XOBY :

Copepxanrie 3a1aHus: cOOp M CHCTEMATH3aIUsl TOHATUN WIM TEPMHHOB, O0OBHEIMHEHHBIX
oOmiel crienu(puIecKkoil TEeMaTUKOH, 110 OJHOMY JINOO HECKOIBKHM UCTOYHHUKAM.

PabGora ¢ 2yeKTpOHHBIMU OWOJIMOTEUHBIMH pPECypcaMu - BEICTCS MyTEM pPa3bICKAHUS
oubmorpaduaeckoit mHGopManuu u oubdauorpaduyeckux mocooui (MHOOPMAITMOHHBIX U3/IAHUHN );
— TIOUCK camMuX MH(OPMAIMOHHBIX UCTOYHUKOB (JOKYMEHTOB W W3JIaHUH), B KOTOPBIX €CTh WJIH
MOYET COACPIKATHCS HY)KHas MHPOpPMAIUs; — TOUCK (PAKTUYECKUX CBEICHUH, COJCPIKALINXCS B
JTUTEepaType, KHUTe, UHTEPHET - UCTOYHUKAX.

[TpoxoxxaeHne TecTHpOBaHUs 10 AUCHHILINHE « TeXxHoJornyeckne JUHUH M KOMILIEKCHI
MeTAIyPruyecKuX LexoB» ( TECT pacIoI0kKeH Ha IMopTaie).

BHeaynutopHas camocTosiTeNibHasi paboTa 3aKIr04aeTCsi B BHINOJIHEHUH KYPCOBOM PaOOThI, B
COOTBETCTBUU C METOIMYCCKUMU YKA3aHUSIMHU.

Tembl 17191 camMocTosITeIbHON PadoThI ¢ OubIMOrpadpuuecKNMH HCTOYHUKAMU
OO111e cBeIeHHS O CTPYKTYpPE COBPEMEHHOT'0 METAIITYPIUYECKOI0 3aBO/Ia € MOJIHBIM LIUKJIIOM,
€r0 OCHOBHBIX 11€XaX, TEXHOJIOTMYECKHUX JIMHUAX U IPY30I0TOKAX
MeTtajmypruueckoe IpOU3BOJICTBO KaK CJIOKHAs CUCTEMa JHUCKPETHBIX U HENPEPHIBHBIX
TEXHOJIOTMYECKUX 00bEKTOB. CUCTEMHBIN MOAXO0A K U3YUEHHUIO U aHAIN3Y TEXHUYECKUX OOBEKTOB.
Mertonosiornyeckue OCHOBBI CHCTEMHBIX HccieloBaHMHA. ONTHUMM3ALUsS TEXHUYECKHX OOBEKTOB.
[Ipumenenne OBM 11 onTUMHU3alMM  TEXHUYECKUX  OOBEKTOB IO  IOKa3aTessiM
IIPOU3BOJUTEIIBHOCTH, HA/IEKHOCTH, JKOHOMUYHOCTH U Ka4ECTBY BBIITYCKaeMOM MPOLyKLIUU
OO61ue Bonpochl MPOEKTUPOBAHUS METAJUTYPrUYECKUX MPEeAnpusiTuil u 11exoB. OCHOBHbIE
MIOJIO)KEHUSI TI0 OpraHM3allMM IPOEKTUPOBAHMA. JTalbl NPOEKTUPOBAHUSA, MX COACpKAHHE U
B3aMMOCBS3b. [[pUHIINITBI KOMIIOHOBKH TEXHOJIOTUYECKOTO 000pYy/10BaHUS TPOEKTUPOBAHUS LIEXOB,
OpraHM3aly IPY30II0TOKOB U BHYTPU3ABOJACKUX CBs3ed. IIpoM3BOACTBEHHBIE MOLIHOCTU LIEXOB.
OcCHOBHbBIE TEXHMYECKUE HANPABIICHUS B IMPOEKTUPOBAHUM METAJUTYPTUYECKUX MNPEANPUATUN U
LIEXOB

OboraieHue U OKyckoBaHHE CbIpbs. Arjomepanus. CTpyKTypa M TEXHOJOTMYECKUM
npolecc arJoMepanuoHHbIX (abpuK. TeXHOIOTMYecKHue JIMHMU CKJIAUPOBAHUS, YCPEAHEHUS
KOMIIOHEHTOB IIMXTHI, UX MOJArOTOBKH, JI03UPOBAaHHUS, CMEIINBAHUSA U YKJIAJKU Ha arJoMalliHy.
Cxema nosxy4yeHus ariaoMepara, €ro COpTUPOBKH 1 OXJIaKICHUS.

CtpykTypa M TEXHOJIOTUYECKHE CXeMbl (aOpuK 1O MPOU3BOJICTBY OKATHIIIEH.
KomnoHoBKa 000pyZ0OBaHUS JIMHUM J103UPOBAHMS, CMEIIMBAHUS, OKOMKOBAHMS IIUXTHI, 00XHra
OKaTBILIEH U UX COPTUPOBKHU.

[Tpon3BOAUTENBHOCTS TEXHOJOTHUECKOTO0 O00OpYNOBaHMA W JIMHUN arioMepariioHHBIX
bhabpuk u hadpuK MO MPOU3BOICTBY OKATHIIICH.

[TnanupoBka, ob1ee yCTpOHCTBO U OCOOEHHOCTH TEXHOJIOTUYECKUX JTMHUMN, OT/IENEeHUN U
Y4aCTKOB JIOMEHHBIX 1I€XOB. TEeXHOJIOTMYECKHWEe JIMHUU Il TPaHCIOPTUPOBKH, XPAaHEHUS,
YCPEIHEHUS U MOJIau ChIPhIX MaTepHajoB Ha OYHKEPHYIO 3CTaKaly U UX KOMIIOHOBKA.

CucreMbl TPAaHCTIOPTUPOBKHU HMIMXTOBBIX MAaTEPUATIOB K CKUTIOBOMY MObEMHHUKY.

CriocoObl ¥ CHUCTEMBI MOJIaUM IMIMXTOBBIX MATEPUATOB Ha KOJOIIHUK U 3arpy3KH HX B
JIOMEHHYIO MeYb.

KomnoHnoBka 060pyA0BaHUs TUTEHHBIX ABOPOB U YYACTKOB ISl HEPEPaOOTKH MPOTYKTOB
w1aBku. CxeMbl BO3JlyXOHarpeBaresnei, 0TBo/ia MPOAyKTOB TOPEHUsI U X OYUCTKU. BriOop Tuna u
HE00XO0IMMOT0 KOJINYECTBA TEXHOIOTUYECKOT0 000PYI0BaHUS IOMEHHBIX 1IEXOB.

HoBple TEXHOJIOTMYECKHE JIMHUHU, CHUCTEMbl M KOMIUIEKCHI JOMEHHOTO IPOM3BOJCTBA.
ITepcrieKTHBBI Pa3BUTHUS JOMEHHOTO ITPOU3BOJICTBA, €T0 MEXAaHU3ALMU U aBTOMAaTH3aL1H.



OcHOBHBIE €IIOCOOBI MpOM3BOACTBA cTanu. OOmas XapakTEepUCTHKA CTaJelIaBHIIbHBIX
1exoB. CriocoObI mepepadoTKH METAITMYECKOTo JIOMa K Ij1aBke. [ImaHnpoBKa y4acTKOB KOIPOBOTO
1exa 1 ux 00opy1oBaHHUe.

CriocoObl XpaHEHHUsT M JIOCTaBKM 4YyryHa B CTaJCIUIAaBUJIbHBIE LEXH. YCTPONCTBO M
00opy10BaHHE MUKCEpHOro oTAeneHus. OTnenenue nepenarsa yyryHa. KoBum MUKCEpHOro Tuma.

[[IuxTOBBIE OTHENEHMS CHITYUYUX MarepuanoB. CHCTEMbl JIOCTaBKH, JO3UPOBAaHUSA U
3arpy3Ku ChIIIyYMX MaTepuaioB U (peppocmaBos. O00pynoBaHHE KOHBEHEPHOI'O TPaKTa.

[TocnenoBaTreabHOCTD BBIIIOJHEHUS IPOEKTA U OIPEEIIEHNE IApaMETPOB KOHBEPTEPOB.
VYCTpOHCTBO KOHBEPTEpHBIX LEXOB. BbIOOp KoinuecTBa M €MKOCTH KOHBepTepoB. Cxema
IIPOU3BOJICTBA KOHBEPTEPHOM CTaIM M XapaKTEPUCTHKA TEXHOJOTMYECKUX omnepaunuil. PazpadboTka
00BEMHO-TIJIAHUPOBOUHBIX penleHni. OmnpezneneHne XapakKTEpPUCTHK U KOJUYECTBA OCHOBHOI'O
000pya0BaHU OTIEJIIEHUH M YYaCTKOB KOHBEPTEPHOIO Iliexa. TeXHUKO-IKOHOMUYECKHE
nokaszareau paboTbl KOHBEPTEPHOTO LieXa.

YCTpOUCTBO  3IEKTPOCTACIUIABUIBHBIX I[€XOB. BBIOOp KOIMYeCTBA ©  EMKOCTH
anekTponedell. TexHomornyeckas cxema paboThl COBPEMEHHOI'O 3JIEKTPOCTANICIUIABUIBHOTO 1€Xa €
JOYTOBBIMH 3JIeKTporiedamu. [IpuHIMNHMAaIbHBIE MPOEKTHBIE pemieHus. Bribop oOopynoBaHus u
COCTaB €ro KOJINYECTBA.

Bueneunas (koBmieBasi) oOpabotka crtamu. [IpocThie M KOMOMHHpPOBAHHBIE METOIbI
BHENEYHOU 00paboTKH, UX XapakrepucTuka. KoMnoHoBka mposieta BHENEYHOH 00paboTKH, COCTaB
obopynoBanus. Beroop moTpeOHOro KoamuecTBa 000pYA0BaHUS U PAacUeT €ro MPOU3BOIUTEILHOCTH.

OOmiass xapakTepucTHKa OTHeneHuid HempepbsiBHONW paznuBku ctand (OHPC).  Tumsl
MHIJI3 wu ux npumenenue. Beibop ocHoBHbIX mapamerpoB MHJI3. Ompenenenue konmyecTBa
MHIJI3 B oraenenun HenpepblBHON pa3nuBku. OObEMHO-INIAHUPOBOYHBIE PELICHUS Pa3MELICHUs
MHJI3 B nexe. Texnomornueckas cxema padotst OHPC. YuacTku MOATOTOBKM MPOMEKYTOYHBIX
KOBIIEH M CMEHHOTO TEXHOJIOTH4ecKoro obopynoBanus. CornacoBaHue pabOThl arperatoB
CTaJIeNJIaBWIIbHBIX, BHENIEYHON 00paboTku ctanu u MHJI3.

ITpokaTHOE MPOU3BOJCTBO B CTPYKTYpPE METAILTYpPru4ecKoro 3aBoja. OCHOBHBIE CIIOCOOBI
00paboTku MeTauioB jaaBieHreM. COpTaMeHT MPOKATHOM MPOMYKIUU. TEeXHOJOTHUYECKHM TTPOIIece
IIPOM3BO/ICTBA MPOKATa.

Crpyktypa mpokarHoro 1exa. Kiaccudukamuss u  XapakTepucTHKa CIOCOOOB
pou3BoJIcTBa npokara. Kiaccudukanus npokaTHBIX CTAHOB U UX pabouyuX KieTel.

Bb16op TexHOJIOTHYECKOW CXEeMBbl MPOU3BOJCTBA IMpPOKATa M TUIA MPOKATHOTO CTaHA.
Crioco0bl, CXeMbl, XapaKTepUCTHKA, KOMIIOHOBKA U IPOU3BOIUTEIBHOCTh YUACTKOB CKJIQJUPOBAHUS
U TOATOTOBKE K IPOKAaTKE MCXOJHOM 3aroToBKM. BbIOOp OCHOBHOTO M BCIHOMOIAaTEIbHOTO
000py10BaHUS.

CoptoBeie 1exu (cranbl 450, 370 u 170 OAO «MMK»). CxeMbl KOMIOHOBKHU
00OpYyJIOBaHHUSA, XApPaKTEPUCTHKH, COPTAMEHT, TIPY30MOTOKH, IPOM3BOJICTBEHHbIE MOIIHOCTH.
TexHonornueckrue mpouecchl MPOKaTKU U UX OCOOEHHOCTH.

Bribop mnoTpeGHOrO KOJMYECTBA OCHOBHOI'O M BCIIOMOTATEIILHOTO 000pY/IOBAaHUS.
IlepcnexTUBBI pa3BUTHSL.

OCHOBHBIE THIIBI JUCTOBBIX CTAaHOB ropstueit npokatku (crad 2000 u 2500 OAO «MMK»).
CxeMbl, TEXHOJIOTUYECKHE TMPOIECChl MPOKATKH, XapaKTEPUCTHUKU OOOpYIOBAaHUS M PEKHUMBI
paboTbl. HoBbIE TEXHMUECKHE PELICHUs] B MEXaHU3ALMU ¥ aBTOMATU3alUU TEXHUUECKUX OTeparvi.
Br160p coctaBa 060py10BaHus, MPOU3BOIUTEIBHOCTH 1I€XA.

Oco6eHHOCTH pa3BUTHS COBPEMEHHBIX CTAHOB XO0JIOHOM MpoKaTKH. OCHOBHBIE THUIIBI TUCTOBBIX
cTaHoB XxonofHou npokatku (ctanbl 2000 u 2500 xonogHoi npokatku OAO «MMKy). Cocrtas u
CXEMBI PACIIONIOKEHHs 000pyI0BaHHS CTAHOB, COPTAMEHT IPOAYKIUH, TEXHOJIOTHYECKUE TPOLIECCHI
IPOKATKH U OTJAEIKU, TpeOOBaHUSA K KAaueCTBY MPOAYKIMU. PacdyeT mpou3BOIUTENBHOCTH CTaHa.
HenpepoiBHBIE CTaHbI ¥ CTaHbl OECKOHEYHON MPOKATKU JMCTOB M JIEHT, X 0cOOEHHOCTH. Borpocs!
CHUHXPOHM3allMM  paboTbl  O0OpYJOBaHUS CTaHOB. IlepcreKTHBBI pa3BUTUS  IPOKATHOI'O
IIPOU3BO/ICTBA.



2. IlepeyeHb TeM /sl KyPCOBOii paGoThI M0 TUCHMILINHE
«TexHoJiorMYecKUe JMHUH U KOMILIEKCHI METALJIYPIrUHYECKUX LEX0B)»

1. [IpoexTupoBaHue JIMHUK MMPOU3BOJICTBA arjioMepaTa 3aJJaHHON TPOU3BOAUTEIILHOCTH.
2. IIpoexkTrpoBaHuEe JTUHUYU TPOU3BOACTBA OKATHIILIEH 3alaHHON TPOU3BOAUTEIIBHOCTH.
3. [IpoexTrpoBaHuE JTMHUHU IPOU3BOICTBA YyT'yHA 33/IaHHON TPOU3BOAUTEIILHOCTH.
4. IIpoexTpoBaHKE JTUHUU TPOU3BOACTBA KUCIOPOAHO-KOHBEPTEPHOM CTAJIA 3aJaHHOU
MPOU3BOAUTEIBLHOCTH.
5. IIpoekTupoBaHue JIMHUU MIPOU3BOJCTBA IEKTPOCTAIN B AYTOBOM TN€4YM 3aJaHHOUN
MPOU3BOAUTEIBLHOCTH.
6. [IpoexTrpoBaHue JTMHUHM IPOU3BOJICTBA COPTOBOW CTaJIU ONPEIAECICHHOTO COPTAMEHTA.
7. IlpoexktupoBaHue JINHUHA MPOU3BOJICTBA TOJICTOJIMCTOBOM CTaJI
ONPEJIETICHHOT O
COpTaMEHTA.
8. IIpoexkTupoBanue JUHUU MIPOU3BOJICTBA LIMPOKOIIOIOCHOK CTaJIH
OIIPEJIETICHHOT O
COpTaMEHTA.
9. IlpoexTupoBanue JIMHUHA MPOU3BOACTBA XOJIOJTHOKATaHOM JIMCTOBOM

CTaJIn
OIIPCACIICHHOI0 COCTaBa.
K Ka)KHOﬁ TEMC IIPHJIAracTcCs paCudCTHbIC JaHHBLIC, B COOTBCTCTBUU C 3aJaHUCM. Brigarorcs
npenoaaBaTcJicM HHAUBHUAYaJIbHO.



Ipuioxxkenne 2

OIIeH()‘lHBIe cpeacrea AJisi MIpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) Ilnanupyemble pe3yiabTaTbl O00y4YeHHMSl W OLIEHOYHbIE CPeACTBA /sl NMPOBeJIeHUsA
NMPOMEKYTOYHOM aTTeCTAIMHU:



CTpyKTYypHBI#
3J1eMeHT
KOMIIETCHIIUH

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

OueHo4yHbIE CpecTBa

K-9

yMeeT NPUMEHSITh MeTO/Ibl KOHTPOJISl KauecTBa u3/1eJ il 1 00beKTOB B c(hepe npodeccHOHATBHOM AeSITeIbHOCTH, IPOBOAUTH AHAJIHU3 NPUYUH
HApYUIEHHUI TEXHOJIOTHYECKHX NMPOIECCOB M Pa3padaTbIBATh MEPONPHUSTHS M0 X MPeyHpekIeHHI0

3HaTh TEXHOJIOTUIO MPOU3BOJCTBA METATyprUYeCKHX
TPEPUSTHIA
HESIila‘feHI/Ie, , OCHOBHBIE  XapaKTEPUCTUKU U Borpock! 1 MOArOTOBKH K OK3aMeHy
HPHLIT JGHCTBHS METAMTYPIHUCCKUX MALIHH i 1. OO0orarienue xeae30pyIHOTO ChIPbSL, XaPaKTEPHCTHKA OCHOBHBIX CIOCOO0OB.
0GopyI0BaHH 2. CrtpykTypa u TEXHOJIOTHECKHH MPOLECC ArOMEPALIHOHHbIX babpux }
HasHAYCHHE 1  KOHCTDYKIMIO OCHOBHOTO i 3. Crpykrypa u TEXHOJIOTHYECKHI NpoLece (babpuK 10 MPOU3BOJCTBY OKATHILICH.
BCLOMOLATENLHONO oBopy 1oBaHHs 4. IlnanupoBka u o0Iee yCTpOMCTBO JOMEHHBIX LIEXOB.

5. TexHomormyeckue JIMHMMA TIOAAYM MaTEpUATIOB Ha OYHKEPHYIO OJCTaKamy

METaJUTyprUYeCcKHX IEXOB; TOMEHHOTO 11eXa.
OCHOBHBIE  HAYHHO-TEXHHUCCKHE  MPOOIEMbI 6. CucremMbl TpPAaHCIOPTUPOBKHM IIMXTOBBIX MAaTe€pHajoB K JOMEHHOMY
IKCIUTyaTallil  MEXaHWYEeCKOro 00Oopy10BaHUS -
MCTAILTYPTHHCCKHX TEXOB 7. CrnocoObl U CUCTEMBI OJJa4X HIMXTOBBIX MaTEpUAIOB Ha KOJIOIIHUK U 3arpy3Ku
COBPEMEHHOE  COCTOSHME€ U  IEPCHEKTHUBbI X B JIOMCHHYIO Tedb.
Pa3BUTHS METAJLTYPrU4e€CKOro IPOM3BO/ICTBA;
nepeIoBbIe METObI 9KCIUTyaTaluu
MEXaHUYECKOro 000py10BaHMs

Ymern pa3pabaTbIBaTh TEXHOJOTUYECKUE MPOIIECCHI; [IpakTuueckue 3a1anus

BBIOMPATH OCHOBHBIE rapameTpsl
METAJTyPrUYeCKUX MAIIUH U 000pY10BaHUS
BBIOMpAaTh M pa3MeliaTh  TEXHOJIOTMYecKoe
000pyZi0BaHNE B COOTBETCTBUU C UX MPOMYCKHON
CHOCOOHOCTBIO M TPY30IOTOKaMHU

BbIOMpaTh METAJUIyprUYeCKHEe MalllMHbl IS
KOHKPETHBIX YCIIOBUM JKCILTyaTaluu u
o0ecrnevyeHrs KauecTBa BhIITYCKaeMOM MPoIyKIUU

1. HpOCKTI/IpOBaHI/IC JIMHUW NIPpOU3BOACTBA arjiioMepara.
3
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TexHoorndeckas cxema ITPOM3BOJICTBA arjioMepara:




1 - BaroHoOONpOKKBIBATEND; 2 - IpUEMHBIE OyHKepa; 3 - mradeneykiaauuk; 4 -
mTabelnb; 5 - pOTOPHBIA KCKaBaTOp; 6 - KOHBEHEp; 7-4eThIPEeXBaIKOBast APOOHMIIKA;
8-MonoTkoBas npobmika; 9-rpoxor; 10, 11, 12, 13-OyHKepa COOTBETCTBEHHO IS
W3BECTHSIKA, KOKCa, JEJIe30PYJHOr0 KOHIIGHTpara W pyAbl, Bo3Bpara; 14 -
CMECUTENIbHBIA KOHBeWep; 15 - OapaGanHBIi cMecuTenb;, 16 — JIEHTOUHBIN
TpaHcnoptep; 17-OapabaHHBII OKOMKOBaTeb; 18-argomMepanoHHAs MalllWHa;
19-Bakyym-kamepsr; 20-mpobunka, 21, 24 - rpoxor; 22 - UpPSAMOJMHEHHBINA
OXJIQAUTEINb arioMepata; 23 - 6apabaHHBINA OXJIaAUTENIb BO3BparTa; 25 - arioBos; 26 -
ra3oBbIi KOJUIEKTOp; 27 - MBUICOUHCTKA; 28 - aKcraycrep; 29 - apiMoBast Tpyoa
3.

2. IlpoexTupoBaHue TUHUU IPOM3BOJICTBA OKATHILICH

TexHonmoruyeckast cxemMa MpoOM3BOJICTBA OKATHIIIEH:

1- BaroHoompokuabBaTeNb; 2 -IpUeMHble OyHKepa; 3 - KoHBeilep; 4 -
mrabeneykinaauuk;, 5 - mrabenb; 6 - pOTOPHBIA SKCKaBaTop; 7 - MOJIOTKOBAs
npoOuika; 8 - mapoBas MeNbHHUIA; 9 - KEJIE3HOJOPOKHBIM IIEMEHTOBO3 JIJIsi
6enronuta; 10, 11,12, 13 - OyHKepa COOTBETCTBEHHO MJIsI OEHTOHUTA, NU3BECTHSAKA,
JKEJIe30pyTHOTO KOHIIEHTpaTa W Bo3BpaTa; 14 - cMecuTenbHBINH KOHBeiep; 15 -
OapabanHbINl OKOMKOBatenb; 16, 20 - rpoxot; 17 - yknaguuk; 18 - nmutatens; 19 -
KOHBelepHasi oOkurosass MmamiuHa; 21 - morpy3ouHblii OyHkep; 22 - mTabenb
TFOTOBBIX OKaThIIIEH; 23 - mTadeiab 0TceBa; 24 - OKATHIIICBO3

4.
3. HpOCKTI/IpOBaHI/IC JIMHUUW IPOU3BOACTBA YYT'YHA B JOMCHHBIX IICYaAX
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TexHonoruueckas cxema MpoOU3BOJICTBA UyTyHA C KOHBEWEPHOU Mo1aueid K
CKHUIIOBOMY MOAbEMHUKY:

1 - monyBaroH; 2 - BaroHOOINpPOKHIbIBaTeNb, 3 - MpueMHas TpaHiues; 4 -
neperpy304YHblii KpaH; 5 - mTabenb; 6 - Teperpy30uHblid BaroH; 7 - OyHKEpHI
3CTaKajpl; 8 - TpOXOT-MUTATEND; 9 - KoHBelep; 10 - mepekuIHOM JIO0TOK; 11 - BecoBast
BOpOHKa; 12 - ckum; 13 - BopoHka; 14 - konBeiiep; 15 - Oynkep menouu; 16 - Tenexka
17 - meperpy3ounslii Baros; 18 - OyHkep st kokca; 19 - rpoxor-nurarens; 20 -
BECOBasi BOPOHKa; 21 - BOo3AyxoayBHas MalluHa; 22 - BO3AyXOHarpesarenb; 23 -
TpyOONpOBOJ 1yThsl; 24 - JTOMEHHas Nedb; 25 - NbUICYJIOBUTEND; 26 - ckpyOoep; 27
-TpyObI Bentypu; 28 - 3anBukka; 29 - HaNMONMHSIOMMI MEXKOHYCHOE POCTPAHCTBO
razonpoBoJi; 30 - 1poccenbHOe YCTPOUCTBO; 31 - BOAOOTAENUTEND; 32 - 3aBUXKKA;
33 - KOJIIEKTOp Ta30BOH ceTH 3aB0/1a; 34 - TIOTYBAaroH JUIsSl KOJOITHHKOBOW MBUTH; 35
- cBepiMibHAas MamuHa: 36 - anekTpomyiika; 37 - CTalMOHApHBIA kemol ams
yyryHa; 38 - kauatomuiics xeno0; 39 - ayryHoBo3; 40 - kpaH JIuTEeHHOTO ABOpA; 41 -
pasnuBouHas MamiuHa; 42 - Mukcep; 43 - xeno0 A ciauBa nuiaka; 44 - MuIakoBos;
45 - rpaHynsAIMs NUTaKa.
5.
4. TlpoexTupoBaHUE JIMHUH MPOU3BOJICTBA CTAJTU B KOHBEPTEpax.




TexHonornueckas cxema paboTbl KOHBEPTEPHOI'o 1iexa: 1-KoHBelep; 2-COBOK ¢
JIOMOM; 3-4yT'yHOBO3HBIN KOBIII; 4-MaIIMHA JJIsl CKaUMBaHUs 11IJ1aKa; 5-yCTpOWCTBO
JUIE  U3MEpPEHMs TeMIlepaTypbl UyryHa; O-KOHBeWep M I0JauyM ChITy4YHX
MaTepuajoB B KOHBeWep; /-OyHKep JUIsl CHITyYnX MaTepuaios; 8- BUOPOrpoxoT; 9-
nutatensb; 10- Becs; 11 — ycTpolcTBO A mOJauu ChHIIYYMX MaTepuajoB B
koHBeptep; 12 u 13- kucinopomHas u uaMeputenbHas Qypmel; 14-OyHkep aiis
¢beppocruiaBoB;  15-koHTelHep 3arpy3ku OyHKepoB Ui  (heppOCILIaBOB;
16-norpy3unk; 17-meus s HarpeBa (eppocriaBoB; 18- snexTpomnedb s
pacriiaBieHUs alfOMUHUS; 19- MalHa JUIst TpaHCTIOPTUPOBKHU (heppociiiaBoB; 20-
craneBos; 21-m1akoBo3; 22- MallldHa JJIST OTCEYKH IIIaka;23- LEMEHTOBO3 IS
M3BECTKOBON MbUIH; 24-TIPOMBIIUIEHHBIN TbLIECOC; 25- yOOpOoUHas MalllHA.

6.

Baagern

HaBbIKaMU CaMOCTOSITENIbHOM ~ paboTel ¢
Hay4YHO-TEXHMYEeCKol uHpopmanueir B o0iacTtu
METAJLTyprUYeCKUX TEXHOJIOTUH 1 000py10BaHUS
METOJaMHU aHaJm3a paboTOCTIOCOOHOCTH
TEXHOJOTHYECKOTr0 o0opyoBaHus
METAJIITYPTUUECKUX 1IEXOB

3amgaHus A1 KypcoBOM paboThI

1. HpOeKTI/IpOBaHI/IC JJUHHUH IIpOU3BOJACTBA arjioMepara 3aJJaHHOMI
IIPOU3BOJUTCIIBHOCTH.
2. HpOCKTI/IpOBaHI/IC JJMHHUH MMPONU3BOACTBA OKAaThIIIEeH 3aJJaHHOI
IIPOU3BOJUTCIIBHOCTH.

3. HpOeKTI/IpOBaHI/Ie JIMHUUW IPOU3BOJACTBA YyT'YHA 3aJJaHHOM MMPONU3BOAUTCIILHOCTH.




cnocobamu [IOBBIIIEHUS
TEXHOJIOTHYECKOTO
METAJLIyPrUYECKUX LIEXOB

HAJECKHOCTH
o00opyI0oBaHUS

4.

[IpoexkTupoBaHMe JHMHHUM HPOU3BOACTBA KHUCIOPOJHO-KOHBEPTEPHON CTalIH

3a,[[aHHOI>'I IMPONU3BOAUTCIILHOCTH.

5. IIpoekTupoBanue IUHUU

MPOU3BOJICTBA DJIEKTPOCTAIIM B JAYTrOBOM medu

3a,[[aHHOI>'I IMPONU3BOAUTCIILHOCTH.

6. IlpoekrupoBaHMe JMHUM MPOU3BOACTBA COPTOBOM CTalM OIPEIEICHHOIO
COpTaMEHTA.

7. lIpoexTtupoBaHue JIVHUMA  TPOU3BOICTBA TOJICTOJIUCTOBOM CTaJIx
ONPENIETICHHOTO COpTaMEHTA.

8. IlpoexTupoBanue JIMHUU MPOU3BOJCTBA  IIMPOKOIIOJOCHOM  CTaju
ONPEJIETICHHOTO COPTAMEHTA.

9. TlpoekTupoBanue JINHUHA MPOU3BOACTBA XOJIOJTHOKATaHOMN
JIMCTOBOM CTaIn ONPEJIETIEHHOI0 COCTAaBaA.

K-12

crnoco0eH y4acTBOBATh B padoTax 10 J0BOJKe U OCBOCHHI0 TEXHOJIOTHYEeCKUX MPOLEcCOB B X0/€ MOAr0TOBKH MPOU3BO/ICTBA HOBOIl MPOAYKIHH,
NPoBEPSATH KA4YeCTBO MOHTAKA M HAJIAIKHU NPHU UCTIBITAHUSAX U ¢/IaYe B IKCILTyaTallUI0 HOBBIX 00pa310B U3/1eJ/IMii, y3JI0B M JeTaJieil BbITyCKaeMo i

NPOAYKIIUH
3HaTh TEXHOJOTMI0 MPOM3BOJACTBA METALIypruueckux | Bompocs! s HOAroTOBKY K SK3aMEHY
MPEANPUATHH; 1. VYcrpoicTBO MTUTEHHBIX JBOPOB JOMEHHBIX IIEXOB.
Ha3HAU€HHE, OCHOBHBIC XapaKTEpUCTHKH U |2. BozmyxoHarpeBaresu, X pacrojiOKEHHE U YCTPOUCTBO.
HOPUHIUIN ASHCTBUS METAJUTypruyeckux MamuH 1 | 3. CrocoObl M CUCTEMbI OUUCTKU JIOMEHHOTO Tasa.
00opyI0BaHUs 4. Pa3nuBoYHOE OT/ACIICHHE JOMEHHOTO II€Xa, COCTaB OO0OpyJOBaHUS, €ro
Ha3HAYeHHWE M KOHCTPYKLHUIO OCHOBHOIO H XapaKTEpUCTHKA.
BCIIOMOTaTEeIbHOTO oOopynoBanus [ 5. IlluxToBoe oOTAENeHME CTaJEIUIaBIWIIBHBIX II€X0B, HUX 00Opy/J0BaHueE,
METAJIITyPrUUECKUX LIEXOB; XapaKTEpUCTHKA.
OCHOBHBIE  HAYYHO-TEXHHUYECKHEe  Tpobiemsl | 6. CucTeMbl OJauy KUIKOTO YyTyHa B CTAJICTUIABUIIBHBIC [IEXH.
IKCIUTyaTallul MeXaHH4yeckoro ob6opyaoBanus | 7. [l1aHHpOBKAa KOHBEPTEPHBIX LIEXOB, COCTaB 000PYIOBaHMUS.
METAJLTyPrUYeCKUX 1IeX0B 8. JlMHHMYU TPY30IOTOKOB KOHBEPTEPHBIX IIEXOB.
COBPEMEHHOE  COCTOSIHME W  mepcrnekTuBbl | 9. YcTpoiicTBO U paboTa 371eKTPOCTANEIUIaBUIBHBIX IIEXOB C JYTOBBIMU EYaMH.

pPa3BUTHUS METAJTyPrHUECKOTO MPOU3BOCTBA;
NepeoBbIe METO/1bI 9KCIUTyaTaluu
MEXaHUYECKOT0 000pYy10BaHUS

10. JIuHuM rpy30MOTOKOB IEKTPOCTAICTUIABHIBHBIX 1IEXOB.
11. BueneuHnast 06paboTka cTajii, cocTaB 000pYyI0BaHHUs, €TO XaPaKTEPUCTHKA.
12. MammHbI HETTPEPBIBHOTO JIUTHS 3aTOTOBOK, X THITBI U COCTaB 000y TOBaHHUS.




YmMmernb

pa3pabaThIBaTh TEXHOJIOTHYECKHE TIPOIECCHI;
BBIOMPATH OCHOBHBIE IapaMeTphl
METAJTYyPrHYeCKUX MAIIUH U 000PyIOBaHUS
BBIOMpAaTh M  pa3MelaTb TEXHOJIOTHYECKOe
000py/I0BaHNE B COOTBETCTBHH C UX MPOITYCKHOM
CIIOCOOHOCTBIO U TPY30II0TOKaAMHU

BBIOMpATh METAJUTyPTUYECKHE MAIIMHBI IS

KOHKPETHBIX
o0ecrneyeHrs KauecTBa BhIITYCKAEMOU MPOYKIUU

YCIOBMM  JKCIUlyaTalluud U

[IpakTrueckue 3agaHus
1. TIpoekTtupoBaHHe TUHUH IPOU3BOJICTBA CTAIU B AYTOBBIX JIEKTPOIECYAX.

Crpyktypnas cxema DCIILL:1-koHBeliepHbIl TpakT; 2-rpeiidepHblil KpaH; 3-IMBbI C
IIMXTOM; 4-KOBII C YyIyHOM; S-HarpeBaTeib IIAXTHOTO TUMA; 6.HENpEephIBHBIHI
IJIaCTUHYATBI KOHBeWep; 7-kpaH; 8-mammHa Juis yOOpku Mycopa; 9-koHBelep;
10-6ynkep mns meud; 11-Oynkepa; 12-konBeifep; 13-konBeifep; 14-koHBeiiep;
15-Oynkepa; 16-xonBeiiep; 17-Oynkepa musa ¢eppocruiaBoB; 18-mepeaBHKHOM
KoHBeiep; 19-Oynkepa; 20-meup Uit HarpeBa QeppocmiiaBoB; 21-koHBelep;
22,23-cxnmm3;  24.morpy3umK; 25-MamHA  JUIS  JOCTaBKH  (peppoCIIaBOB;
26-s1eKkTpuyeckas 1edb; 27-TpaHcopmarop; 28-Ta30KHUCIOPOAHBIE TOPENKH;
29-craneno3; 30-nwtakoBo3; 31-MHJI3; 32-meiMoxos; 33-30HT IS YIIaBIUBaHUS
ra3oB; 34-razoouncTka; 35-npmMoBas TpyOa; 36-AJIC; 37-YLIBC, 38-arperat neus -
KoBII; 39-pypMbl

2. TexHoMOrMYecKne  OCHOBBI ~ NPOECKTHPOBAHMS
[TPOU3BOIUTEIIBHOCTD IPOKATHBIX CTAHOB.
3. [IpoexkTupoBaHue JIMHUY IPOU3BOICTBA COPTOBOU CTaIH.

IIPOKATHBIX IEXOB,

-




Baagern

HaBbIKAMU  CAMOCTOATENbHOM  paboTBl  C
Hay4YHO-TEXHMYECKOWH HH(popmanuell B o0nacTH

METAJIITyprUYeCKUX TEXHOJIOTUN U 000pYy10BaHUS
METOJaMHU aHaJIn3a paboTOCTIOCOOHOCTH
TEXHOJOTHYECKOT0 o0opyoBaHus
METAJIITYPTUUECKUX LIEXOB

crocodamu ITOBBIIICHU S HaaACKHOCTHU
TCXHOJIOTHYCCKOT'O O60py,[[OBaHI/IH
MCTAJUTYPTUYCCKUX ILIEXOB

3aganus Ui KypcoBOi paObOThI

1. HpOGKTI/IpOBaHI/IC JIMHHUHA IIpOU3BOJACTBA arjioMepara 3aJJaHHOM
MMPOU3BOJUTCIIBHOCTH.
2. HpOCKTI/IpOBaHI/Ie JJMHHUHA MMPpONU3BOACTBA OKaThIIIEH 3aJJaHHOM
IIPOU3BOJUTCIIBHOCTH.

3. IIpoexkTupoBaHue TUHUM IPOU3BOICTBA UyT'YHA 3aJaHHOW IPOU3BOJUTEIBHOCTH.
4. IlpoexTnpoBaHWE JIMHMM IPOU3BOJCTBA KHCIOPOAHO-KOHBEPTEPHON CTaJIH
3aIaHHOU ITPOU3BOJUTEIILHOCTH.
5. IIpoekTupoBanue ITUHUU MIPOU3BOJCTBA 3JIEKTPOCTAIM B JAYTOBOM IE€4H
3aIaHHOU ITPOU3BOJUTEIILHOCTH.
6. IlpoexkTnpoBaHHWE JIMHWM TPOM3BOJCTBA COPTOBOW CTalW ONPEIEIEHHOTO




COpTaMEHTA.

7. HpO@KTI/IpOBaHI/Ie JINHHUHA IMPpOU3BOJICTBA TOJICTOJIICTOBOM CTalln
OIpPCaACIICHHOI'O CopTaMCHTA.

8. HpOCKTI/IpOBaHI/Ie JINHHUHA IMPpOU3BOJICTBA IHPIpOKOHOJ'IOCHOfI CTalln
OIPCACIICHHOI'0 COPTAMCHTA.

9. HpOCKTI/IpOBaHI/Ie JIMHHUH IMIPpOU3BOJACTBA XOJ'IOI[HOKaTaHOI\/'I

JINCTOBOM cTaJii OIMPCACIICHHOI'0 COCTaBa.

IIK-15

ymeer BLIﬁHpaTB OCHOBHBIC M BCIIOMOI'aT¢/IbHbIC MAaTCPHAJIbI, CIoco0OnI peain3aliui OCHOBHBIX TEXHOJIOI'HYE€CKHX MMTPOHECCOB, IPUMCHATD

MPOrpeCCUBHLIC METO/AbI IKCIJYAaTAIIMH TEXHOJOTIHYECCKOT0 060p

JAOBAHHUSA IPU U3I'OTOBJCHUU TEXHOJOTIHYCCKHUX MAIIUH

3HaTh CTPOCHHE Ba)KHEHWIIMX KOHCTPYKLMOHHBIX Ma- Bormpocs! u1si TOATOTOBKH K 3K3aMEHY

TEpUAJIOB; 14. CopTraMeHT NPOKATHOMN MPOIYKIIUH.

COBPEMEHHBIE METO/IbI UX MOJIYUYECHUS 15. Knaccugukanus npokaTHbIX CTaHOB.

KJaccu(uKalmuio, CTPOEHHE W CBOWCTBA 16. Knaccudukamus pabodnx KieTeu.

BOXHEHIINX KOHCTPYKLIMOHHBIX MaTEpHUAJIOB; 17. Ouar nedopmariuu, ero napameTpsbl, UX U3MEHEHHUE B IIPOLECCE POKATKH.

COBPEMEHHBIE METO/bI UX MOJIYYEHHUS U CIIOCOOBI 18. DHeprocuIIoBhIC MapamMeTphl MPOoIecca MPOKATKH.

IOBBILICHMS Ka4e€CTBA IPOAYKIINH 19. IloaroToBka UCXOIHBIX MAaTEPUATIOB K IPOKATKE.

OCHOBHBIE TEXHOJIOTHYECKHE MIPOLIECCHI 20. CocraB, cxeMa pacnoJIoXeHHuss 000pyIOBaHHUS U TEXHOJIOTHUECKHUH MpoIiecc

MOJly4E€HUs  NPOAYKIMH M HCIOJIB3YyEMOE IIPOM3BO/ICTBA ILIN-POKONOJIOCHOH CTAJIH.

000py0BaHuE; BIIUSTHUE PEXUMOB 21. CocraB, cxeMa pacnoJoXeHHuss 000pyIOBaHHS U TEXHOJIOTHUECKHUH MpoIiece

TEXHOJIOTMYECKUX  IPOLECCOB HA  KayeCTBO HpOM3BOJICTBa cOpToBOI npoaykuuu (ctad 450 OAO «MMK»y).

M3TOTOBJICHUS JIeTalel MaIluH 22. CxeMbl KOMITOHOBKH OOOpYIOBaHHsS, COPTaMEHT M TEXHOJOTHYECKUI
MPOIECC MPOU3BOACTBA KaTaHKH U TPoBoIokH (ctaH 170 OAO «MMK»).
23. HenpepbIBHBIE ~ TpaBWJIBHBIE  arperatbl,  COCTaB  OOOpYIOBaHUS,
TEXHOJIOTUYECKUN MPOLIECC.
24. CopTaMeHT IPOAYKITUH [IEXOB XOJIOTHOW TIPOKATKH.
25. Cocra, cxeMa pacnojoXeHus 000py10BaHUs U TEXHOJIOTHUECKHU Mmpoliecc
MIPOU3BOJICTBA XOJIOJHOKATAHBIX JIUCTOB U JICHT.

Ymern BBIOMPAaTh  HEOOXOAUMBIH  KOHCTPYKIIMOHHBIN

MaTepuail Ha OCHOBAaHWHU YCJIOBHUH paboThI neta- | [IpakTudeckue 3amanus

Jeil  MammH @ i HMX U3rOTOBIIEHHS, | [IpoekTnpoBaHME TMHUM IPOU3BOACTBA TOJICTOTO JIUCTA.

BOCCTAHOBJIEHMSI U MEXaHHUUECKON 00pabOTKHI




000CHOBaHHO BBIOWPATH METObI
dbopMooOpa3oBaHUs 3aroTOBOK M JeTaliell U
YUYHUTHIBATh BIUSHUE 3TUX METOJOB HAa KaUue€CTBO
JeTaliell MeTaJulyprudeckoro 000py10BaHus
pa3zpabaThiBaTh  TEXHOJIOTMYECKHE  IPOIIECCHI
MOJly4YeHUsl  W3JEIHM; TMPUMEHSATH  METOJIbI
CTAaHJAPTHBIX HUCHBITAHUN TIO0  OMNpPEACIICHUIO
(bu3UKO-MEXaHUYECKUX CBOICTB u
TEXHOJIOTMYECKUX TOKa3aTesiel HUCIOJIb3yeMbIX
MaTepuaioB U TOTOBBIX U3AETUI
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KoMItoHOBKa HENPEPBIBHBIX CTAHOB IOPSYEH TPOKATKU:
A — cran 2000 HJIMK; b — cran 2000 YepMK; B — ctan 2000 MMK;

1 — oce mocneaHel HarpeBaTeNbHON MEUH; 2 — YEPHOBOW OKAJIMHOJIOMATENb C
BEPTUKAIbHBIMU BaJKaMHu; 3 — 4YepHOBas JBYXBAJKOBas KJeTb; 4 — YEpHOBBIC
YHUBEPCAJIbHBIE UYETBIPEXBAJIKOBBIE KIETH; 5 — NPOMEXKYTOUYHBIA pOJIBraHr; 6 —
JeTy4yue HOXHMIBI, 7 — YHWCTOBOM OKAaJIMHOJIOMATellb; 8 — YHCTOBBIE
YETBIPEXBAJIKOBBIE KJIETH; 9 — MOTAJIKM A TOHKUX mojoc; 10 — mortanku s
TOJICTBIX I1OJIOC

10.

2. IIpoexTnpoBaHu€e TUHUYU TPOU3BOACTBA IIUPOKOIOJIOCHON CTAIH.
3. IIpoexkTrpoBaHMe JTUHUM NTPOU3BOJICTBA XOJIOAHOKATAHOM JIMCTOBOM CTAJIH.

Baanern

MCTOJHUKaMU BBI60pa palOHAJIBHOI'O METOAa

3ananus Ui KypcoBOi pabOThI




MOJIYy4YCHU 3arOTOBOK

METOZaMH pacueTa u 00ecredeHHs
paLMOHATBHBIX TEXHOJIIOTHYECKHUX MTPOIIECCOB
W3TOTOBJICHHS JCTaJICeH MaIlliH

OIBITOM ITPUMEHEHUSI METOJIUKH pa3pabOTKu
TEXHOJIOTMYECKHX MTPOLIECCOB H3TOTOBJICHHUS,
PEMOHTa U MEXaHUYECKOH 00pabOoTKH aeTaeit

1. IIpoextupoBanue JIMHUHU [IPOU3BOACTBA arjioMepara 3a1aHHOU
IIPOU3BOIUTEIIEHOCTH.

2. IIpoexTupoBanue JIMHUU [IPOU3BOACTBA OKAaTBIIIEH 3alaHHOU
IIPOU3BOIUTEIIBHOCTH.

3. IIpoexkTrpoBaHKe JUHUM [IPOU3BOJICTBA UyT'yHA 33JaHHON IIPOU3BOAUTEIBLHOCTH.
4. IlpoexTHpoBaHHME JIMHHU IIPOU3BOJACTBA KHUCIOPOJHO-KOHBEPTEPHOH CTaJH
3aJaHHOM MTPOU3BOJAUTEIBHOCTH.

5. IIpoekTpoBanue IMHUH IIPOU3BOJICTBA DJIEKTPOCTAIM B yTOBOW IIE€YH
3aJaHHOM MTPOU3BOJUTEIBHOCTH.

6. IlpoekTupoBaHue JMHUM IPOU3BOACTBA COPTOBOM CTalM OIPEIEICHHOIO

COpTaMEHTA.

7. TlpoektupoBaHue JMHUU  TIPOU3BOJICTBA TOJICTOJIMCTOBOM cTalu
OIPEICTICHHOTO COpTaMeHTa.

8. TlpoektupoBanue JTMHAA MPOM3BOJICTBA  IIMPOKOIOJIOCHOW  CTalld
OIPEICTICHHOT'O COPTAMEHTA.

9. IpoekTupoBaHHe JMHUAN MIPOM3BOJICTBA XOJIOJTHOKATaHOM

JINCTOBOM CTaJIl OIPCACIICHHOI'0 COCTaBa.




0) Ilopsinoxk mpoBeneHHs] NMPOMEXKYTOUYHOH ATTECTALMM, NMOKA3ATEJH U KPUTEPHU
OlLleHUBAHUS:

ITpomesxyTouHas arTecTanys Mo JUCUUIUIMHE « TeXHOIOrMuecKue JIMHUM U KOMILIEKChI
METaJUTypPrHYECKUX 1I€X0B)» BKIIOYAET TEOPETUUECKHIE BOIIPOCHI, O3BOJISIOIINE OLICHUTh YPOBEHb
yCBOEHMsI OOYyYaroIMMHUCS 3HAaHMM, M TPaKTHYECKUE 3aJaHUs, BbIIBIIAIOLINE CTENEHb
c(OPMHPOBAHHOCTH yMEHUI M BIaJEHUI, MpOBOIUTCS B QopMme dK3amMeHa u B (opme
BBINOJIHEHUS U 3allUThl KypCOBON pabOTHI.

DK3aMeH M0 JIaHHOW JMCUUIUIMHE MPOBOJUTCA B YCTHOH (hopMe MO SK3aMEHAIMOHHBIM
OueraM, KaXplii U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKUX BOMpPOCa.

IToka3aTe1u U KPUTEPUH OLlEHUBAHUS IK3aMeHAa:

— Ha OLEHKY «OTJIHYHO» (5 0ayjI0B) — 00y4JaroLuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHHE
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MPAKTHUECKUE 3aJaHMsl, CBOOOIAHO OIEpUpPYyET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX TIOBBIIICHHOMN CI0KHOCTH.

— Ha OLEHKY «Xopoumo» (4 6amia) — o0ydaroLuiicss 1eMOHCTPUPYET CPEAHUN YpOBEHb
c(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHSA, YMEHHsSI OCBOCHBI, HO JOIyCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYIHEHUS IIPU AaHATUTUYECKUX Ollepalusix, HepeHoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OIEHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — oOydaroluiicss JEeMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOZE KOHTPOJIHBIX MEPOIPHITHI
JIOITyCKAIOTCA OLIMOKM, MPOSIBISETCS OTCYTCTBHE OTAENIbHBIX 3HAHUIM, yMEHUH, HaBBIKOB,
00yJaromuicsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPyJHEHUS TPU ONEPUPOBAHUU 3HAHUSAMH H
YMEHUSIMU [IPH UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLEHKY «HEeyAOBJeTBOPUTEeNbHO» (2 Oamia) — oOyyaromuiics IeMOHCTPUpPYET
3HaHUs He Oosiee 20% TEOPETHYECKOr0 MaTepualla, JOMYCKaeT CYLIeCTBEHHbIE OMIMOKH, HE
MOYKET MOKa3aTh MHTEIUIEKTyalIbHbIC HABBIKM PEIICHHUS TIPOCTHIX 3a/1a4.

— Ha OLEHKY «HeyI0BJIeTBOPUTeJAbHO» (1 Oamn) — oOyvaromuiicss He MOXKET MoKa3aThb
3HaHUS HAa YpPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIWU, HE MOXKET I0Ka3aTh
UHTEJUIEKTyaJIbHbIE HaBBIKU PEIIEHUs MPOCTHIX 3a1ad.

KypcoBast paboTa BBIONHSETCS TOA PYKOBOACTBOM IIpeNojaBaressi, B Ipolecce ee
HamnMcaHusl o0ydYaroluiicsi pa3BUBaeT HABBIKUM K HAyyHOH paboTe, 3aKpervisisi U OJHOBPEMEHHO
pacumpsisi 3HaHUsI, TIOTyYeHHBIE TTPH U3y4eHUH Kypca « TeXHOIOTndeckne JIMHUU U KOMIUICKCHI
METaJUTypruyeckux 1exoB». IIpu BbIMOMTHEHMH KypcoBOMl paboThl oOyyaromuiicss TOJKEH
MoKa3aTh CBOE yMEHHE padoTaTh ¢ HOPMAaTHBHBIM MAaTE€pPHaJIOM M JIPYTHMHU JIUTEPATyPHBIMH
UCTOYHHKAMHU, a TaKke BO3MOXHOCTb CHUCTEMATHU3UPOBaThb W aHAJIU3UPOBATh (HAKTUUECKUIH
MaTepHall i CAaMOCTOSATEIBHO TBOPUYECKH €r0 OCMBICITHBATS.

B mnpouecce HamucaHus KypcoBOM paloThl OOyd4aroIIuiicsi AOJDKEH pa3odpaTbes B
TEOPETUYECKHUX BOMPOCAX N30PAHHOW TEMBI, CAMOCTOSTEIHLHO MTPOAHATTN3UPOBATH MMPAKTHYECKHUI
MmatepHal, pa3o0parh 1 000CHOBATh MPAKTHUECKUE MTPEIOKEHUS.

Iloka3aTen M KpUTEPUH OLIECHMBAHUSA KYPCOBOIl padoThI:

— Ha OLEHKY «OTJIM4YHO» (5 6ayioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33/1aHUEM,
00yJaromuics TOKa3bIBaeT BEICOKMI YPOBEHB 3HAHHI HE TOJILKO Ha YPOBHE BOCIIPOU3BEICHHS 1
00BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHbIE HABBIKM pELIeHHs NpolieM M 3ajad,
HAXOKJCHUS YHUKAIBHBIX OTBETOB K TPOOJIEMaM, OIICHKH U BEIHECEHUS] KPUTHUECKUX CYKICHHIA;

— Ha OIIGHKY «Xxopomo» (4 6amia) — paboTa BBHIIIOJHEHA B COOTBETCTBUU C 3a/laHUEM,
o0yJaromuicsl TOKa3bIBaeT 3HAHUS HE TOJBKO HAa YPOBHE BOCIIPOM3BENEHUS M OOBSICHEHUS
uHpOpPMalLlMK, HO M HMHTEIJICKTyalbHble HAaBBIKM pelIeHHs NpolieM M 3ahad, HaXOXKACHUs
YHHUKQJIFHBIX OTBETOB K TpoOIeMam;

— Ha OLICHKY «Y/0BJIeTBOPHUTEIbHO» (3 Oayia) — paboTa BBHINOIHEHA B COOTBETCTBUU C
3aJjlaHieM, OOY4YaroLIUiicsl MOKa3bIBAa€T 3HAHUS HAa YPOBHE BOCIPOM3BEIECHHUS U OOBSICHEHUS
UH(OPMALINHU, UHTEIUIEKTyalIbHbIE HABBIKU PEIICHUS MPOCTHIX 33/1a4;



— Ha OLIEHKY «HeYyI0BJIeTBOPUTEeIbHO» (2 0auia) — 3aJaHKe MPernojaBaTelis BHIITOIHEHO
YaCTHUYHO, B MPOIECCE 3aLIUTHI pabOThl 00YYAIOIIUICS JOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE
MOJKET M0Ka3aTh MHTEJUIEKTYalIbHbIE HABBIKHM PEIICHUS [TOCTABICHHOM 3a/1a4H.

— Ha OIICHKY «HeYyI0BJIeTBOPUTEeIbHO» (1 6amn) — 3amaHue nmpenojaBaress BhIIOJIHEHO
YaCTUYHO, OOYy4YaroIMiicsi HE MOKET BOCIHPOU3BECTH M OOBSICHUTH COJEp)KaHUE, HE MOKET
[I0KAa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1au.



