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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

LensmMu  ocBoeHust TUCHMIUIMHBL  «TexHONOTMYeCKHe JIMHUM W KOMIUICKCHI
METAJUTyprUUECKUX LIEXOBY» ABJISIETCA:

- o0yueHHre MEeTOoaM pacyera MPOU3BOAUTEIHHOCTH M KOJMYECTBA MAIIMH M arperaToB
METAJUTyprUYeCKUX KOMILJIEKCOB, BHIOOPA M PAa3MELICHUs TEXHOJOTHYECKOro o0OpyJOBaHUS B
COOTBETCTBMM C WX MPOMYCKHOW  CIIOCOOHOCTBIO, TIPY30IOTOKAMH, TNPUMEHEHUEM
IPOTPECCUBHBIX  PECYpco- U HHEpProcOeperaroliux TEXHOJIOTHH, HaBblKaM 3CKU3HOTO
IPOCKTHUPOBAHUS METALTYPTHYECKUX KOMILICKCOB;

- U3y4EHHUE CUCTEMbI OPraHNU3aALUHU IPOCKTUPOBAHUS TEXHOJIOTHYECKUX KOMILJIEKCOB;

- IpuoOpeTeHe HABBIKOB TPOSKTUPOBAHHUS;

- 03HAaKOMJICHHME C OCHOBHBIMHM COBPEMEHHBIMHM HAIIPABICHUSIMU B IPOEKTHUPOBAHUU
TEXHOJIOTUYECKUX JIMHUHI U KOMIUIEKCOB METAJUTyPIrHYECKHUX LIEXOB;

- BBIOOp HEOOXOIUMBIX TEXHHYECKUX JAHHBIX AJI1 0OOCHOBAHHOI'O IPUHATHS peLCHUN
10 TIPOEKTUPOBAHUIO TEXHOJIOTHIECKUX KOMITJIEKCOB JIJIsl METAJUTypTHYECKOTO IIPOU3BOCTBA;

- OBJIaJICHHUE JOCTATOUYHBIM YPOBHEM IPOGECCHOHATIBLHBIX KOMIETEHIIUI B COOTBETCTBUU
¢ tpeboBanusmu OI'OC BO mo wnanpaBienuto 15.03.02 «TexHomormveckue MalIMHBI |
oOopynoBanue» mnpoduns «KoMmImbploTepHOE MOJECIUPOBAHME U NPOCKTUPOBaHHE B
MAaIIMHOCTPOCHU.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Juctumuimaa TexHonorndeckne JTMHANA U KOMILIEKChl METAJUTYPIHUECKUX [I€X0B BXOIHUT
B 00513aTEIILHYIO 4aCTh Y4eOHOT0 IJ1aHa 00pa3oBaTeIbHON TPOTPAMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMUPOBAaHHBIE B PE3Y/IbTATE H3YUCHHS TUCIUIUTNH/ TIPAKTHK:

TexHOoI0rUs KOHCTPYKIIMOHHBIX MaTepHaIOB

MarmmmHOCTpOUTETHHBIE MaTePHAIIBI

OCHOBBI IPOEKTHUPOBAHUS

3HaHus (YMEHMs, BIIaJIEHUS ), IOJyYSHHbIE NPH M3YyYeHUU JaHHOM IUCIMITIMHBI OyIyT
HEOOXOIUMBI JUTSl U3yUSHUS TUCIUTLTIH/TIPAKTHK:

MexaHndeckoe 000pyI0BaHHE METAJUTYPTHUECKIX 3aBOIOB

MoHTaX, SKCIUTyaTalus i pEMOHT METAJUTyprHYeCKHX MaIIMH U 000pY10BaHHS

Mertamryprudeckie mobeMHO-TPAHCTIOPTHBIE MAITHHBI

[Tpou3BoCcTBEHHAS — IPEAUIIIIOMHAs TPAKTHUKA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbTaTe ocBoeHus TuCHUIUIUHBI (MOys) « TeXHoIornyeckue TMHUN U KOMITJIEKCHI
METaJUTyPrUYECKUX IIEXOB» 00yUaroUNHCs JOHKEH 001a1aTh CIEAYIOIIMMU KOMITETeHIUAMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-9 CriocoGeH BHEIPSATH M OCBAUBATh HOBOE TEXHOJOTHYECKOE 000PYI0BaHHE;

OI1K-9.1 Pemaer crangaptHBICe 3amaud  MPOPECCHOHAIBHOW NEATETLHOCTH TI0
BHEJIPEHUIO U OCBAMBAHUIO HOBOTO TEXHOJIOTHYECKOTO 000PYI0BAHHS




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyTI0eMKOCTh AUCIHILIMHBI COCTaBIsAET 8 3aueTHBIX eauHuIl 288 akaja. 4acoB, B TOM
qHCIe:
— KOHTaKTHas pabota — 169 akax. yacos:
—ayauTtopHas — 162 akaj. 4acos;
— BHEAyIUTOpHAas — / aKajl. 4acoB;
— camocTosTenpHas padoTa — 83,3 akaj. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma arTecTaly - 9K3aMeH, KypcoBasi paboTa, 3a4eT

AynutopHast g
o | KOHTaKTHas pabora E 3 dopma TEKyIIEro
=
= B aKaJl. qacax 2] Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) == . p Kox
S & ©| caMOCTOATENbHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 5 S . | koMnereHun
@) g £ paboThI MIPOMEKYTOUHOM
nmab. | mpakr. | 3 &3
Tlex. Z'g aTTeCcTaluu
3aH. | 3aH. | U &
1. Pazgen 1
1.1 Bsexpenue. OcHOBHBIC CaMmocrosTensHoe
TIPE/ICTaBICHUS 0 n3ydeHune yaeOHon
METaJUTyPTUYECKOM U HAYYHO
MPOU3BOJICTBE, COCTOSHHE U 2 2 JUTEPATYPBI. VYcrHbI ompoc. OIIK-9.1
HEePCIICKTUBBI pasBUTHS Pabora ¢
MEeTaJLTypTHUECKOi SNIEKTPOHHBIMHU
MPOMBIIIJICHHOCTH OUOIHOTEKAMH.
CaMocrosTensHoe
u3ydeHune yaeOHon
1.2 Teoperuueckrue OCHOBBI 1 HAy9IHO
TE€XHOJIOTUYECKUX JIMHUN U 2 3 JUTEPATYPBI. VYcTHblii onpoc. OIIK-9.1
KOMIUIEKCOB 4 Pabora ¢
JIIEKTPOHHBIMH
OHOIHOTEKAMH.
CaMocrosTensHoe
n3ydeHune yaeOHon
U HAYYHO
JIUTEPATYPBI. .
paTyp VYcrHslii onpoc.
1.3 TexHonorn4eckue Pabora ¢ Sammra
OCHOBBI METAJUTyPTUYECKUX 2 3 4,2 | SIeKTPOHHBIMHU OIIK-9.1
o 11a00paTOPHBIX
MPEANPHUITHI U IEXOB OuOIIMOTEKAMH. aGor
IloaroroBka n p '
BBITIOJTHCHHUE
nabopaTtopHOH
paboTHI.




CaMoCTOSITEIbHOE
u3ydeHue yueOHon
1 HaY4HO
JIUTEPATYPEL. .
1.4 CnocoObl, MallWHBI H PagOTZ}l,I(): VYeTHBI onpoc.
arperatsl IS IOATOTOBKH 3ammra
P A A 3JIEKTPOHHBIMU OIIK-9.1
HINXTOBBIX ~MaTepUaIoB K SUGIHOTeKAMM 1ab0PaTOPHBIX
JIOMEHHOM IUTaBKe TMoxroToska 1/1. pabor.
BBIIIOJHEHHE
nabopatopHOn
paboThI.
CaMoCTOATEILHOS
U3yucHHe y4eOHOMH
Y HAY9HO
JIATEPATYPHI. .
Pa(IS)OTZI; VYerHbIi ompoc.
1.5 TexHosoruyeckue JMHUU D TEKTDOHHEIMIL 3amura
MPOM3BOJICTBA arjioMeparta u 6146)11/1% TeKaMI 1ab0paTOPHBIX U OIlK-9.1
OKaTBIIIEH Toaroroska 1/1. MPAKTHIECKUX
aboT.
BBITIOJIHEHHE p
1ab0paTOPHBIX U
MPAaKTUYIECKUX
pabor.
CaMoCTOATEIEHOE
M3ydeHne yueOHon
U HAYYHO
JIUTEPATYPHL. .
PagOTZI:: VYerHbIH ompoc.
3amura
1.6 TexHonOrMYeCKUe JIMHUN ANIEKTPOHHBIMHU
4 1ab0paTOPHBIX U OIlK-9.1
JIOMEHHBIX LIEXOB OMOIMOTEKAMH.
ToaroTosKa i MPAKTHIECKUX
a0oT.
BBITIOJTHEHHE P
71a00paTOPHBIX U
MPAKTUYIECKUX
pabor.
CaMoCTOATETHLHOE
u3ydeHue yueOHon
U HAYYHO
JIUTEPATYPHL. .
PagOTZI()J YerHblit onpoc.
3ammura
1.7 TexHosoruyeckue JMHAU 3JIEKTPOHHBIMU
8 3 5 1ab0paTOPHBIX U OITK-9.1
KOHBEPTEPHBIX I[CXOB OMOJIMOTEKAMH.
ToaroTosKa i MPaKTHIECKUX
a0oT.
BBITIOJTHEHHE P
71a00paTOPHBIX U
MPAaKTUYECKUX
pabor.
CaMoCTOATETBLHOE
u3yueHHe y4eOHOH
¥ HAYYHO
JIUTEPATYPHL. .
PagOTE}III:J VYerHbli onpoc.
1.8 TexHOMOTNYECKHE JIMHUHA P CKTDOHHBIMIL amura
3JIEKTPOCTAJICTIIIABUIIBHBIX 8 2 5 6I/I6J'ITI}:)T6K3MI/I nab0paTOPHBIX U OITK-9.1
LEXOB TMomrotoska 1/1. MPAaKTUYECKUX
aboT.
BBITTOJTHEHHE p
71a00PaTOPHBIX U
MPAaKTUYECKUX
pabor.
Uroro no pazaeny 36 18 18 32,2
Uroro 3a cemectp 36 18 18 32,2 SK3aMeH




2. Pasznen 2

2.1 TeXHOIOrU4YeCKHE TUHUKI

TTouck
JIOTIOJTHUTEIILHOM
nHdopManuy Io

VYeTHBIl onpoc.

- cTa-nm Ha 3aJaHHOU TeMe 3amuTa
6 4 7 7 TToaroroska u 71a00paTOPHBIX U OIIK-9.1
MalluHaX HENPEPbIBHOTO
b sarotosok (MHJI3) BBIIIOJHEHHE MPAKTHIECKUX
nabopaToOpHBIX U pabor.
MPAKTHIECKUX
pabot
TTouck
JIOTIOJTHUTEIIbLHOM
nHdopmanyy 1o | YCTHBIA ompoc.
2.2 OOmme pemeHus B 3aJJaHHOM TeMe. 3amura
KOMIIOHOBKE IIPOKATHBIX 6 4 7 9 IloxroroBka u 1a00paTOPHBIX U OIIK-9.1
LIEXOB BBIIIOJHEHHE MPAKTHIECKUX
1abopaTOPHBIX U pabor.
MPAKTHIECKUX
pabor.
TTouck
JOIOIHUATEILHOMN
uHpopmauu no | YcTHbIH ompoc.
2.3 TexHollornyecKue JTNHAU 3a/IaHHOH TEME. 3amuta
8 4 7 10,1 | IloxmroroBka u 1a60PaTOPHBIX U OIIK-9.1
COPTOBBIX NPOKATHBIX I[EXOB
BBEITIOJTHEHHE MPaKTUIECKUX
1ab0paTOPHBIX U pabor.
MPaKTHIECKUX
pabor.
TTouck
JOIOIHUATEILHOMN
uHpopmauu no | YcTHeIH ompoc.
2.4 TexXHOJIOTUYECKHE JIMHUHA 3a/IaHHON TEME. 3amura
LIEXOB TropsAYeil JHCTOBOM 8 3 7 10 TloaroroBka u 1a00paTOPHBIX U OIIK-9.1
HpOKaTKI/I BBITIOJTHCHUC HpaKTl/I‘lCCKI/IX
mabopaTOPHBIX 1 pabor.
MPAKTHIECKUX
pabor.
TTouck
JIOIIOJIHATEILHOMN
uHpopmauu no | YCTHbIH ompoc.
2.5 TexHOIOTHYECKHE JIMHAHA 3aIaHHON TEME. 3amura
LIEXOB XOJIOJHOM MpOKAaTKH 8 3 8 15 Tloaroroska u 71a00paTOPHBIX U OIIK-9.1
JIUCTOB U JICHT BBITIOJTHCHUC HpaKTl/I‘lCCKI/IX
mabopaTOPHBIX U pabor.
MPAKTHIECKUX
pabor.
Wroro no pazneny 36 18 36 51,1
Hroro 3a cemectp 36 18 36 [511 3a48T,Kp
Uroro no pucnumiuze 72 36 54 83,3 K3aMCH, Kypcosai

pabota, 3auer




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OO0pazoBaTenbHBIN TPOIECC PEATU3YETCSI ¢ TOMOIIBIO TPAIUIIMOHHBIX M MHTEPAKTHBHBIX
00pa3oBaTe/IbHBIX TEXHOJOTHA: (OPMBI, HAMpPABJICHHBIC HA TEOPETHYECKYIO MOJATOTOBKY
CTYACHTOB (JIEKIIMM, CAMOCTOSITeNbHass paboTa B ayaUTOPUH, KOHCYIbTallMU) M (HOPMBI,
HAIpaBJCHHBIC HA MPAKTHYCCKYIO MOJArOTOBKY (J1abopaTopHbIe pabOThI, MPAKTHYCCKHUE 3aHATHS
U CaMOCTOSITEIIbHAS paboTa).

Jiis  peanu3zanuu  NPEAYyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B TMPEMOAABAHUU JUCHHUILIMHBI «TeXHOJIOrHMYecKrue JTUHUUA U
KOMIUIEKChI METAJUTYPTrUYE€CKHUX [IEXOBY» HCIOIb3YIOTCS:

1. Tpapuuumonusie oOpa3oBaTeNbHBIE TEXHOJOTHH OPUEHTHPYIOTCS HAa OpPraHHU3alUio
00pa3oBaTeNbHOTO  Mpollecca, MPEANOJAralilyl0 MPSAMYI0 TPaHCISAIUI0 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00y4eHHUs1). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENpPONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHSATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOIOTHIA:

Wudopmanmonnas JeKuus — [OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BEpOaIbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTes).

JIeK1mOHHBIE 3aHATHUS MPOXOAIT KaK B OYHOM PEKUME, TaK U B BUJE JAUCTAHIIMOHHOTO
o0yd4eHusl ¢ HCIojb30BaHueM cpeiactB kommyHukanuu ZOOM, Miropolis, MynbTuMeuiiHbIX
uHTepakTHBHBIX cpeactB Miro, Trello u mrardopmer Moodle, teachbase.ru-Ims .

[IpakTuyeckoe 3aHATHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB II0
MPEJIOKEHHOMY aIrOPUTMY.

3ammTy MpakTHYECKUX/Ta00paToOpHBIX paboOT MPOBOIUTH B IMPOTrpaMMax Kak B OYHOM
pekuMe, Tak ¥ B BUJE AMCTAHIIMOHHOTO 0OYYEHHs C UCIOJIb30BAHUEM CPEICTB KOMMYHHUKALIUU
zoom, miropolis, MyJIbTUMETMITHBIX HMHTEPAKTUBHBIX cpecTB MIro, trello u matdopmer moodle,
teachbase.ru-Ims, www.mentimeter.com/, http://clever.me/, https://onlinetestpad.com/ u ap.

2. VlHTepaKTUBHBIC TEXHOJOTUU — OpPTaHU3alNs 00pa30BaTEIBHOIO IMpoIlecca, KOTopas
IperoiaraeT akTUBHOE U HEIMHEHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOTO IS HHUX 00pa3oBaTeNbHOTO pesynbraTa. Hapsmy co
CHEeLMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TaKOro  poja  HPUHIUI  MHTEPAKTUBHOCTHU
NPOCIIEKUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENBbHBIX  TEXHOJOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOILIECHHS B X0 00pa30oBaTeIbHOIO
npoliecca U, Kak clieZicTBre, (OpMHpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
Cpenpl.

B o6pazoBarenbHOM npoliecce akTUBHO MPUMEHSIOTCS MyJIbTUMEIHIHbBIE TEXHOJIOTHH. B
nporiecce YTEHHs JICKIMH TMPUMEHSIOTCS TPE3SHTAlMH, COJACpIKaIllie pazINYHbIe BUIBI
uHpOpMaLIUU: TEKCTOBYIO, 3BYKOBYIO, Tpaduueckyto. IIIMpoko npuMeHSAIOTCS CTyIeHTaMu
DIIEKTPOHHBIE YYCOHHKH, TJ€ MPEICTABICH JOCTATOYHO ITHUPOKUI apceHal MYIbTHUMEIUHHBIX
CPEZCTB, UTO HE HJIET B CPAaBHEHHE C UCIOJIb30BaHUEM OOBIYHBIX «OyMakKHBIX» yuyeOHUKOB. Ha
NPaKTUYECKUX 3aHSATHSX - UCIOJIH30BAHUE TECTOBBIX IMPOTPAMM JIJIsl 3aKPEIICHUS U KOHTPOJIS
3HaHUM.

Kaxnprit  oOydarommiics B TEYEHHE BCETrO Tepuoja OOyYeHHs] OO0eCTeUrBaETCS
WHNBUIYaIbHBIM HEOrpaHNYEHHBIM JOCTYIIOM K AIIEKTPOHHOM
nH(pOpMallMOHHO-00pa30BaTeNbHOM Cpe/ie yHUBEpCUTETA.

6 YueOHO-MeTOAUYecKOe 00ecrieueHHe CaMOCTOSITeIbHOM padoThI 00ydyaoummxcst
IIpencrasneno B npuioxenuu 1.



7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIUHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. Topbarrok C.M. ABTOMAaTH3UPOBAHHOE NPOEKTHUPOBAHUE OOOPYIOBaHUS U
texHosoruit: Kkypc aekumii / C.M. T'opbatiok, M. I'. Haymona, A. 0. 3apanun, - M.: U3xa. JJom
MMUCuC, 2015. — 62c.. — ISBN 978-5-87623-961-7. - URL.: https://znanium.ru/read?id=373428
(mara obparmenus: 06.09.2023). - MakpooOBEKT. - TEKCT : 37€KTPOHHBIIA.

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. AkcenosaM.B., Kanonnukos B.U., Kanonnuxosa 1.J1., KynukosaE.B., benan A.K.

[IpoekTupoBanue TEXHOJIOrHMUECKUX JTUHUM U KOMIUIEKCOB METAI-TYPruUECKUX LEXOB:
yuae6. mocobue. Marautoropck: Msg-soMarautOoropck. roc. Texs. yu-ta um. .. Hocosa, 2011.
143 c. ISBN 978-5-9967-0245-9. https://host.megaprolib.net/MP0109/Download/MObject/3416

2. MuxaitnoBckuii B. H. OcHOBBI NpOEKTHpPOBaHMSI METAJUIYPrUYECKUX 3aBOJIOB.
Onpenenenne 00BbEMHO-TUIAHUPOBOYHBIX —PEIICHHWM, COCTaBa W KOJHMYECTBA OCHOBHOTO
TEXHOJIOTHYECKOTO U TIOJbEMHO-TPAHCIIOPTHOTO 000PYAOBAHUS CTANICTIIAaBUIIHHBIX IIEXO0B: y4eO.
noco6ue / B. H. Muxaiinosckuii, I1. B. Kosanes. CI16.: U3n-Bo [Tonurexn. yn-ta, 2013. — 215 c.
https://elib.spbstu.ru/dl/2/4706.pdf/download/4706.pdf

B) MeToauyeckue ykazaHusi:

1. CasenbeBa P.H. IlpoexkTtupoBaHune mnpoKaTHBIX 1LE€XOB: YuyeOHoe mocobue.-
Marnutoropck: MI'TY, 2008. — 67 c.

2. AxcenoBa M.B., CasemseBa P.H., IIpoexTupoBanMe JHHHM OKYCKOBaHHS
KENe30pyTHOTO ChIpbs. MeToauueckue yka3zaHUs K J1JabopaTopHOH paboTe Mo JUCIMILIMHE
«TexHOoMOrM4YecKre JTUHUM U KOMIUIEKChl METAJLTypruyeckux 1exoB» Marnutoropck: U3n-Bo
MarnuTtoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2009.

3. Axcenosa M.B. Kanommukos B.U.. [IpoekTnpoBaHue TMHAN MTPOM3BOJICTBA YyTyHa B
JIOMEHHBIX Teyax. MeToauueckue yka3aHusd K Ja0opaTOpHOl paboTe MO AUCHUILIMHE
[TpoexTrpoBaHKE TEXHOJIOTUYECKUX JTMHUM U KOMIIJIEKCOB METAJNTyPrUueCKHX LEX0B "' JUIsl CTY/.
cnen.150401.- Marauroropck: M3n-Bo Marautoropck. roc. texsH. yH-ta uM. .M. Hocoga,
2011.-9c.

4. AxcenoBa M.B. Kanomnukos B.U.. [IpoekTrpoBanre TMHUM MPOU3BOJICTBA CTAU B
KOHBepTepax. Meroauueckue yka3zaHus K JiabopaTopHoil paboTe 1O  JUCHUILIMHE
«IIpoekTUpOBaHNE TEXHOJOTUYECKUX JIMHUA U KOMILJIEKCOB METAJUIyprU4eCKHX LEXOB» IS
CTYIEHTOB, oOydJarommxcs 1o HampaBieHuo 151701 «IIpoekTrpoBaHUE TEXHOJIOTHYECKUX
MallliH U KOMITJIEKCOB» BceX (opM 00yueHus:: MarHUTOropek: roc. Texs. yu-ta um. .. HocoBa
, 2013. 23c.

5. Aanapocenko M.B. Kagomnukosa U.J[. Kanomuukos B.U. TexHuko-s3koHOMHYECKOE
000OCHOBaHHME U 3a/laHH€ Ha TMPOECKTHPOBAHHE TEXHOJIOTMUYECKUX JIMHUH M KOMIUIEKCOB
METAJITyprUuecKux npeanpusatuiit Marauroropcek: M3a-8o MarHuToropck. roc. TeXH. yH-T UM. .
H. Hocona, 2013. - 17 c.

6. CasenbeBa P.H. Metonuueckue yka3aHHs 10 BBINOJHEHHIO KypCOBOH paOOTHI
cryneatamu Hampasiienus 151000 — TexHoslormyeckue MamUHBI W O00OpyJIOBaHHE. -
Marnutoropck: U3n-so Maruutoropek. roc. Texs. yu-ta um. I'.11. Hocosa, 2014. — 26 c.


https://znanium.ru/read?id=373428
https://host.megaprolib.net/MP0109/Download/MObject/3416
https://elib.spbstu.ru/dl/2/4706.pdf/download/4706.pdf

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne norosopa Cpok aeicTBus JIULIEH3UN
MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional

Autodesk AutoCad

2011 Master Suite K-526-11 o1 22.11.2011 6eccpodHo
ACKOH Kommnac

D516 J-261-17 o1 16.03.2017 OeccpouHo
Adobe Reader cB000HO pacnpocTpansemoe I[10 0eCcCpPOUHO
bpayzep Mozilla

Firefox cB00OIHO pactpoctpansemoe [10 OeccpouHo
Bbpaysep Yandex |cBoGoaHo pacipocrpansemoe I10 0ECCPOYHO
DNEeKTpPOHHBIE

IUTAKATHI TI0 KYpCy

"TexHONIOTUs K-227-12 o1 11.09.2012 0eccpoyHO
KOHCTPYKIIMOHHBIX

MaTepraioB"




IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchIIKa

Mexa[yHapoz[Ha;I 0a3a IOJIHOTEKCTOBBIX
JKypHAJIOB Springer Journals

http://link.springer.com/

DNEKTPOHHBIE  PEeCypChl  OMOTUOTEKH
MI'TY um. .. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

Hammonansnas
HH(}pOpMaAITMOHHO-aHATUTUYECKAS
cuctema — Poccuiickuil MHASKC HAYYHOTO

URL: https://elibrary.ru/project risc.asp

[TouckoBast cuctema Axamemus Google
(Google Scholar)

URL: https://scholar.google.ru/

®denepanbHOe roCyJ1apCTBEHHOE
OrO)KETHOE YUpEXIEHUE
«DenepallbHbBIN HHCTUTYT

URL: http://www1.fips.ru/

9 MaTepHaILHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

MarepuaabHO-TEXHHUECKOE 00ECIIeUeHUE JUCIUTUINHBI BKITFOUACT:

MatepuraabHO-TEXHHYECKOE 00eCTIeUeHNEe TUCIIUTUTHHBI BKITFOYACT:

VY4eOHble ayIUTOPUU IS IIPOBEICHHS 3aHATHI JISKITMOHHOTO THTIA:

MynsTUMEIMIHBIE CPEICTBA XPAHCHHS, TEpeAadyd WM TPEICTABICHUS HH(POPMAITUH.
KoMIuieKThl pa31aTOYHOTO HATJISIAHOTO MaTepralia, KOTOPBIC BKIFOYAIOT B ¢€0s OTIOPHBIC CXEMBI,
rpaduku, Tadauibl, wutoctpanuu (ayd. 308).

VYdeOHblE ayAMTOPUU JIISl  TPOBEICHHS IMPAKTHYECKUX  3aHATUS, TPYIIIOBBIX
KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAIIHH:

1. leficTByromias Moienb JoMeHHO#M ey (aya. 308).

2. [leiicTByro1Ias MOJIE/ b JINTEHHOTO BOpa JOMEHHOTO 1iexa (aya. 308).

3. leficTByro1iiast MOJIEI b CBEPIMIIbHOM MamiHbI (ay. 308).

4. JleiicTBytoImas Mo iesb snekrponymiku (aya. 308).

5. leficTByrotiiast MOfIe b yroBoii aaekrpomneyu (ay. 308).

6. JleiicTByrOIIIast MOJIE)Th MAITUHBI HEPEPHIBHOTO JIUThsI 3ar0TOBOK (ayd. 308).

7. JJaboparopHsIii npokaTHeiii ctad 50/150 x180 (ayx. 043).

8. KoMIuiekc TEeKCTOBBIX 3aJaHUil I TPOBEACHUS IMPOMEKYTOUHBIX U PYOEIKHBIX

KoHTpoJieH (aya. 406).

[Tomernenust st CaMOCTOATETHLHOM PAaOOTHI 00YUAIOITUXCSI:

[MepconanbHbie KOMIBIOTEPHI ¢ TTakeToM MS Office, BBIX00M B HHTEPHET | C JIOCTYIIOM
B DJICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTelibHy0 cpey yHuBepcutera (aya. 407).

[Tomemenne uIst XpaHeHWss W TPOQPHUIAKTHYECKOTO OOCIY)KMBaHUS  Y4eOHOTO

00opyIoBaHUs:

Mxadsl 11t XpaHeHUs: y4eOHO-METOAMYECKOM JOKYMEHTAINH, Y4eOHOro 000pya0BaHus

U yueOHO-HaTJISAHBIX mocoowmii (ay. 406).


http://link.springer.com/
https://magtu.informsystema.ru/Marc.html?locale=ru%20
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/

[NPMJIOXEHUE 1

Y4eOGHO-MeToAuYEeCKOe O00ecCIIeYeHe CaMOCTOATEJAbHOI PadOThI
0O0yUaroIINXCcA

[To mucummmae «TexHonornyeckue JIMHMM M KOMIUIEKCHI  METAJIypru4ecKHX
1eX0B» [IPEyCMOTPEHA ayIUTOPHAs U BHEAYAUTOPHAsI CaMOCTOSATEIbHAs paboTa 00yJaroIIXCsl.

AynuTopHas ~ caMoOCTOATEeNbHAas pabdoTa  CTYAEHTOB  IPEIIONAraeT  BBIOJHEHUE
7a00paTOPHBIX U MPAKTHYECKUX PAOOT.

IIpakTHyeckue padoOThI PACCUUTATh TEXHOJIOTMYECKYIO CXEMy B COOTBETCTBHH C
METOAMYECKUM YKa3aHUEM.

[IpoexkTupoBaHue TEXHOJIOTUYECKUX JIMHUW CIIEAyeT HAYWHATh C BbIOOpa THUMA W YHCIa
OCHOBHBIX MAalllNH, KOTOPBIC ITPOU3BOAATCA HA OCHOBAHHUU BaHaHHOﬁ IMPOU3BOAUTCIILHOCTH.

INPOEKTUPOBAHUE JIUHUU ITPOU3BOACTBA ATJIOMEPATA
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Pucynok 1 TexHonorndeckast cxema Npou3BOACTBA arjioMepara:

1 - BaroHOONPOKUIBIBATEND; 2 - IpUeMHBIE OyHKepa; 3 - mTadeneyKinaaank; 4 - mrabdens; S -
POTOPHBIN 3KCKaBaTop; 6 - KOHBelep; 7-4eThIpexBalKkoBas APOOMIIKA; 8-MOJIOTKOBAs JIPOOMIIKA;
9-rpoxot; 10, 11, 12, 13-OyHKepa COOTBETCTBEHHO I M3BECTHSAKA, KOKCA, XKEIC30PYIHOTO
KOHIIGHTpATa U py/bl, BO3BpaTa; 14 - cMecuTenbHbIi KoHBeWep; 15 - 6apabaHHbI cMecUTeNb; 16 —
JEHTOYHBIA TpaHcmoprtep; 17-0apabaHHBI OKOMKOBaTeNb; 18-aryiomepalioHHas MalluHa;
19-Bakyym-kamepsl; 20-gpobunka, 21, 24 - rpoxor; 22 - NpsIMOJMHEHHBIH OXJIAUTENb
aryiomepara; 23 - 6apabaHHBIN OXJIaUTENh BO3BpaTa; 25 - arjaoBo3; 26 - ra30BbIl KOJUIEKTOp; 27 -
IBIJICOUNCTKA; 28 - aKkcraycTep; 29 - a1pIMoBas TpyOa




INPOEKTUPOBAHUE JINHAU ITPOU3BOJACTBA OKATBIIIEN
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Pucynok 2. TexHonornyeckasi cxema Mpon3BOACTBA OKATHIILIEH:

1- BaroHoompoKubIBaTENh, 2 -pUeMHbIE OyHKepa; 3 - KOoHBeilep; 4 - mTabeneykiaguuk; 5 -
mrabenb; 6 - POTOPHBIA IKCKABATOP; 7 - MOJOTKOBas APOOMIIKa; 8 - mapoBas MeJNbHULA; 9 -
JKEJIE3HOJJOPOKHBIN 1leMeHTOoBOo3 i Oentonuta; 10, 11,12, 13 - GyHkepa COOTBETCTBEHHO IS
OCHTOHHTA, U3BECTHSIKA, )KEJIE30PYIHOTO KOHIIEHTpaTa U BO3BpaTa; 14 - cMeCUTeIbHBIN KOHBEWED;
15 - 6apabannbIii okOMKOBaTeNb; 16, 20 - rpoxoT; 17 - yknaauuk; 18 - nutatens; 19 - konBeiiepHas
o0xwuroBas MamuHa; 21 - morpy304HsIii OyHkep; 22 - mrabenb TOTOBBIX OKAThIIIEeH; 23 - mradens
oTceBa; 24 - OKaThIIIEBO3

[TPOEKTUPOBAHUE JIMHUU ITPOU3BOJACTBA UYI'YHA
B IOMEHHBIX ITEHAX

1. Co ckunoBoi MoJga4yel MIMXThI HAa KOJIOIITHUK
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TexHonornueckas cxema Iponu3BOJICTBA UyT'yHa C KOHBEHEPHOU N0J1a4el K CKUTIOBOMY
MOITbEMHUKY:
1 - monyBaros; 2 - BarOHOONPOKHIbIBATENb; 3 - MpUeMHast TpaHIues; 4 - eperpy30uHbIi KpaH; 5 -
mrabenb; 6 - meperpy304HbIii BaroH; 7 - OyHKephI ACTaKaabl; 8 - pOXOT-NIUTATENb; 9 - KOHBEiep;
10 - nmepekunHoit nM0oTOK; 11 - BecoBast BopoHka; 12 - ckum; 13 - BopoHka; 14 - xoHseiiep; 15 -
Oynkep menouu; 16 - Tenexka 17 - meperpy3ouHslii BaroH; 18 - OyHkep ans kokca; 19 -
rpoxor-nurarenab;, 20 - BecoBas BOpoHKa; 21 - Bo3gyxonyBHas MamMHa; 22 -
BO3/IyXOHAarpeBaresb; 23 - TpyOonpoBoa 1yThs; 24 - TOMEHHAs Meub; 25 - IbIICYJIOBUTEND; 26 -
cKkpy00ep; 27 -TpyOsl Bentypu; 28 - 3aiBrxkKa; 29 - HaMONHSAIOUINA MEXKOHYCHOE POCTPAHCTBO
razonpoBo; 30 - ApoccesbHOE YCTPOMCTBO; 31 - BOJOOTAEINUTENb; 32 - 3aABUKKA; 33 - KOJUIEKTOP
ra3oBOM CETH 3aB0J1a; 34 - MOIyBaroH /sl KOJOIHUKOBOM NbuiK; 35 - cBepawiIbHas MamuHa: 36 -
aJeKTponymika; 37 - CTalMOHApHBIM >keno0d mis 4yryHa, 38 - kavaromwuidcs xeno0; 39 -



qyryHoBO3; 40 - KpaH IUTEHOTO BOpa; 41 - pa3auBovHast MamnHa; 42 - Mukcep; 43 - )kenoo s
ciuBa nuiaka; 44 - mIakoBo3; 45 - rpaHyJIALMs 1IJ1aKa.

2.C KOHBEHEPHOM MoJ1a4eH IIMXTHI Ha KOJIOIITHUK
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TexHomornyeckas cxema MIpOU3BOJACTBA YyI'yHa C KOHBeﬁepHOﬁ HO,Z[@.‘ICIZ Ha KOJOIIHHUK:

Otpenexve
nepenuea

1,9 — rpoxor; 2,7,10 — BecoBas BopoHka; 3,6,11 — mmrarens; 4,12,13 — kouBeiiep; 5 —
cOopouHbIli KOHBelep; 8 — koHBeiiep; 14,16 — Oynkep it mesouu; 15 —utarens; 17 —mmbep; 18
— OyHKep a7 Kokca; 18 — Bo3ayxoayBHas MamnHa; 19 — BozayxoHarpeBareb; 20 — TpyOonpoBoa
IyThs; 21 — noOMeHHas neub; 22 — nblIeYI0BUTEND; 23 — ckpy006ep; 24— Tpyosl Bentypu; 25,29 —
3aJBWKKa; 20 — HANOJHAIOIIMNA MEXKKOHYCHOE  IPOCTPAHCTBO  rasomposoxn; 27  —
JIPOCCENBHOE YCTPOMCTBO; 28 — BomooTAeuTENb; 30 — KOJIJIEKTOP ra30BOM ceTu 3aBoja; 31 —
BaroH JUIsl KOJIOUIHMKOBOW MbUIM; 32 — CBEpiMibHAs MalMHA; 33 - 2JIEeKTpomyulika; 34 —
CTAIlMOHAPHBIA XKeNo0 i 4yyryHa; 35 — kavaromuics xeno0; 36 — 4yryHOBO3 C KOBIIIOM
MHUKCEPHOT0 THMa; 37 — KpaH JUTEHHOro 1Bopa; 38 — pa3nuBouHas MamuHa; 39 — mukcep; 40 —
’Keno0 Jy1g ciavBa nutaka; 41 — mIakoBo3s;



ITPOEKTUPOBAHUE JIMHUU ITPOU3BOJACTBA CTAJIM B KHUC/TOPO/JHBIX
KOHBEPTEPAX

Pucynok 1. Texnomoruueckasi cxema paboThl KOHBEPTEPHOTo 1iexa: 1-KoHBeilep; 2-COBOK ¢
JIOMOM; 3-4yryHOBO3HBIM KOBII; 4-MallliHA JJIs CKAYMBaHUS 1UIaKa; S-yCTPOWCTBO IJif
U3MEpPEHUsl TeMIIepaTyphl YyryHa; 6-KOHBeWep Ul MOAa4YM ChIIYYHX MaTepuajoB B KOHBeilep;
7-OyHKep JUTS CBITYYHX MaTepHalIOB; 8- BUOPOTPOXOT; 9- murtatens; 10- Becs; 11 — yerpoiicTBo
JUIS TIO1a4YM ChIIIYYMX MaTepualloB B KOHBepTep; 12 u 13- kucnopoaHas u u3MepuTenbHas GypMsl;
14-6ynkep nmns  deppociuiaBoB; 15-koHTeitHep 3arpy3ku OyHKEpoB st (peppoOcCIUIaBOB;
16-norpy3uuk; 17-meup ans HarpeBa (eppocIuiaBoB; 18- sjekTpomneub sl pacijaBlIeHUs
anmoMuHus; 19- MalmHa 171 TpaHCIOPTUPOBKH (peppociuiaBos; 20- craneBos; 21-1u1akoBo3; 22-
MallliHa JUIsl OTCEYKHM IIaKa;23- HEMEHTOBO3 JUIl W3BECTKOBOW MbLIM; 24-IIPOMBIIIJICHHBIN
nbliecoc; 25- yoopouHasi MalllyHa.

[TPOEKTUPOBAHUE JIMHUU ITPOU3BOACTBA CTAJIA B IYT'OBbIX
OJIEKTPOIIEHAX

Pucynok CrpykrypHas cxema DCIILL:
1-xonBelepHblii TpakT; 2-TpeiipepHblii KpaH; 3-AMBl C IIUXTOH; 4-KOBII C YYTyHOM;
S-HarpeBaTeNb IMIAXTHOTO THUIMA; 6.HEMPEPHIBHBIN IMJIACTUHYATHIA KOHBEWEp; 7-KpaH; 8-MallnHa
s yoopku Mycopa; 9-kouBeitep; 10-Oynkep mans mneumd; 11-OyHkepa; 12-koHBeiiep;
13-xonBetiep; 14-xonmeiiep; 15-OyHkepa; 16-konBetiep; 17-OyHkepa masi (eppOCIUIaBOB;



18-nepenBmwxkHol KoHBeWep; 19-Oynkepa; 20-meusr it HarpeBa ¢eppociuiaBoB; 2 1-koHBewep;
22,23-cxnu3; 24.morpy34uK; 25-MammHa JUIst T0CTaBKU (peppocCIiiaBoB; 26-3J1eKTpHUECcKasi 1eyb;
27-tparcopmarop; 28-ra3zoKHCIOPOIHBIE TOopenku; 29-cranmeBo3; 30-nurakoso3; 31-MHIJI3;
32-npivMoxox; 33-30HT Ui yJIaBIWBaHUs ra3oB; 34-ra3zoouncrka; 35-meiMoBas Tpyda; 36-AJIC;
37-YIIBC; 38-arperar neus - koBu1; 39-hypmsl

I[TPOEKTUPOBAHUE JINMHUN COPTOIIPOKATHOI'O CTAHA

Cxema PaCIIOJIOKCHUA O60py,HOBaHI/IH COBPEMCHHOTI'O COPTOBOI'O CTaHa:

1 — cTennaxu Juid 3aroTOBOK; 2 — MOABOASALIMI IEYHOM POJIbIaHT; 3 — HarpeBareibHbIe Neun; 4 —
HOJKHMIIBI; 5 — YepHOBasl Ipymiia KieTei; 6 — JeTy4dre HOKHUIIBI WM IMCKOBasl cala3KoBas Muia
JUTS TOpSTYeH Pe3KH MeTalia; 7 — YMCTOBAs TPYIIIa KJIeTH; 8 — ieTy4une 6apabaHHbIe HOKHULIBL, 9 —
XOJIOAWIBbHUK, 11 — cMOTKa pysioHOB, 12 — posibrasr.

[TPOEKTUPOBAHUE JINHUM CTAHOB I'OPSYEN ITPOKATKU
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KoMnoHoBka HEMPEphIBHBIX CTAHOB ropsiueil MPOKATKHU:
A — cran 2000 HJIIMK; b — ctan 2000 YepMK; B — ctan 2000 MMK;

1 - ocp mocrnemHeidl HarpeBaTelbHOW Te4YM; 2 — YEPHOBOW OKAIMHOIOMATENh C
BEPTUKAJIbHBIMU BAJIKAMH; 3 — YEPHOBAs JIByXBAJIKOBAsl KJIETh; 4 — YEPHOBBIE YHUBEPCAIbHBIE
YEeTHIPEXBAIKOBBIE KJIETH; 5 — MPOMEKYTOUHBIN pOJIbranr; 6 — JeTydynue HOKHUIIBI, 7 — YUCTOBOU
OKAJIMHOJIOMATEIb; 8 — YUCTOBBIE YETHIPEXBAIKOBBIE KJIETH; 9 — MOTAJIKH JJIsl TOHKUX 1oJioc; 10 —
MOTAJIKH OIS TOJICTHIX IIOJIOC



[IPOEKTUPOBAHUE JIMHUM CTAHOB XOJIOJIHOM ITPOKATKU

['opAdyekaTaHan ['opAuyekaTaHasn ['opAdyekaTaHan
nonoca nonoca nonoca
Ynanexuwe Ynanexue YnaneHue
OKanVHeI OKaNWHLI OKaNWHLI
XonogHana XonogHaa XonopgHaa
npokartka npokaTtka npoKaTtka

3NeKTponUTUYECKo. 3NeKTponuTMYecKoe

Tepmoobpaborka obeaxunpreaHme obeaxunpreaHme

v hJ v
—| [peccupoeka ‘ ‘ TepmoobpaboTtka ‘ ‘ TepmoobpaboTka ‘
v v v
__| TMonepeynaa [peccrpoBka | lopauee
peaka OLMHKOBaHWE
MpofonkHas __| 2nekTponuInyec: MonepeuHan
pezka KQe MyKeHue peaka
XonofHoKaTaHble Peska OUWHKOBAHHbLIE
Ha KapTo4KK NUCTEI

XonogHokaraHele Benaa OUWHKOBaHHLIE
> NNCTLI > WecTb —»> nonockl
XonoagHoKaTaHble YepHan
> nonockl —> HecTb

B B

M

CxeMbl TEXHOJIOTUUYECKOT0 MpoIiecca MPOU3BOICTBA
XOJIOJTHOKATaHOM JIMCTOBOW CTAJIU:
a — KOHCTPYKIIMOHHOM CcTanu; 6 — KECTH; B — OIMHKOBAHHOW CTaJIN

BOl'[pOCLI JUIS1 CAMOCTOAITEIbHOM MOATOTOBKH K 3aHATHSAM

OOmue cBeneHUs O CTPYKTYpe COBPEMEHHOTO METaJUIyprH4ecKoro 3aBojia C MOJIHBIM
LHUKJIOM, €0 OCHOBHBIX 1I€XaX, TEXHOJOTHYECKUX JIMHUSAX U IPY30MOTOKAX
Meramtypruueckoe mpou3BOACTBO KaK CIIOXKHAs CUCTEMa JUCKPETHBIX U HEMPEPhIBHBIX
TEXHOJIOTHYECKUX OO0BEKTOB. CHUCTEMHBIM TOAXOA K HW3YYEHUI0O M aHAINU3y TEXHUYECKHUX
00BEKTOB. MeTO0JIOrNYeCKIUE OCHOBBI CUCTEMHBIX UCCACAOBAHMM. ONTHMU3AIUS TCXHUUSCKUX
00bekToB. [Ipumenenne DBM s onTUMU3AIMU TEXHUYECKMX OOBEKTOB IO IMOKa3aTessiM
MPOU3BOAUTEIBHOCTHU, HAJIEKHOCTH, SKOHOMUYHOCTH U KaUECTBY BBIITYCKAEMOM MTPOAYKLUU
OO0mwme BOMPOCH MPOCKTUPOBAHHUS METALTYPrUYSCKUX TPEANPUATAA W IIEXOB.
OCHOBHBIE TIOJIOKEHUSI TIO OpraHU3alldd MPOCKTUPOBAHUA. ITambl MPOCKTUPOBAHUS, HX
COJIEpKaHWE M B3aWMOCBS3b. [IpUHIUIIBI KOMIIOHOBKH TEXHOJIOTHYECKOTO OO0OpYIOBaHUS
MPOEKTUPOBAHUSA  LEXOB, OpraHu3alyyd TPY30IIOTOKOB W  BHYTPU3ABOJACKHX  CBS3EM.
[Ipon3BOACTBEHHBIE  MOIIHOCTH  11eXOB. (OCHOBHBIE  TEXHUYECKHE  HAIpaBJICHHS B
MPOEKTUPOBAHUU METAILUTYPTrUUECKUX MPEANPUATUNA U LIEXOB
OboraiieHue U OKyCKOBaHUE ChIpbs. Ariomepanus. CTpyKTypa U TEXHOJIOTUYECKUIN
MPOILIECC arioMepaluoHHbIX (adpuk. TeXHONIOrHuecKue JIMHUU CKIaJUPOBAHUSA, YCPEIHEHUS
KOMIIOHEHTOB IIMXThI, UX MOATOTOBKH, JO3UPOBAHUS, CMEIIMBAHUS U YKJIAJIKU Ha arjoMaliuHy.
Cxema noiy4yeHus ariioMmepara, €ro COpPTUPOBKUA U OXJIAXKICHUSI.



CrpykTypa W TEXHOJOrMYecKHe CXeMbl (aOpUK IO MPOU3BOACTBY OKAaThIIIEH.
KommnoHoBka 000pyI0BaHus TMHUN TO3UPOBAHNUS, CMEIIMBAHMS, OKOMKOBAHHUS IIUXTHI, 00KUTa
OKaTBILIEH U UX COPTUPOBKHU.

[Ipon3BOAUTENBHOCTh TEXHOJIOTHUECKOIO 000pYI0OBaHUS U JIMHUK arjioMepaniMoOHHbIX
dhabpuk 1 HadpuK 1O MPOU3BOJICTBY OKATHIIICH.

[TnaanpoBka, obIIee yeTpOoCTBO U OCOOCHHOCTH TEXHOJIOTHYECKHUX JTMHHM, OTACICHUMA
U y4YaCTKOB JOMEHHBIX L€XOB. TE€XHOJIOIMYECKHE JIMHWM IJIsl TPAHCIOPTUPOBKH, XPAHEHUS,
YCPEIHEHUS U MOJIau CBIPbIX MaTepHajoB Ha OYHKEPHYIO ACTAaKaay U UX KOMIIOHOBKA.

CucreMpl TPaHCIOPTUPOBKYU IIMXTOBBIX MaTEPUAIIOB K CKUIIOBOMY ITIOJbEMHHUKY.

CriocoObl U CHCTEMBI 110aUy IIUXTOBBIX MAaTEPUAIOB Ha KOJIOIIHMK M 3arpy3KH UX B
JIOMEHHYIO II€Yb.

KomnonoBka 00opynoBaHHs JIMTEHHBIX [BOPOB W YYacCTKOB Ui IepepadOTKU
IIPOAYKTOB IIaBKUA. CXeMBl BO31yXOHArpeBaTelleld, 0TBOJa IMPOAYKTOB TOPEHHSI U UX OYUCTKH.
Br16op THIa 1 HEOOXOMMOTO KOJTMYECTBA TEXHOJIOTHIECKOTO 000PYI0BaHHSI JOMEHHBIX LIEXOB.

HoBple TEXHOJIOTMYECKUE JINHUU, CUCTEMBI U KOMILJIEKCHI JIOMEHHOI'O IPOU3BOJICTBA.
[TepcrieKTHBBI Pa3BUTHUS JOMEHHOTO ITPOU3BOJICTBA, €T0 MEXAaHU3ALMU 1 aBTOMAaTH3aL1H.

OcHoBHbIE cnOCOOBI MpPOM3BOJCTBA cTainu. OOIas XapaKTepUCTHKA CTAJICIIaBHIIbHBIX
nexoB. CnocoObl nepepadOTKM METAJUIMYECKOro JiomMa K IuiaBke. IlimaHupoBka yd4acTKoB
KOIPOBOTO 1Iexa U uX 000pyJOBaHUE.

CriocoObl XpaHEHMsI U JOCTaBKM YYyI'yHa B CTaJCIUIAaBWJIbHBIE L[EXU. YCTPOWCTBO U
o0opyoBaHue MUKCEpHOTro oTAeneHus. OTaeneHue nepenusa yyryHa. KoBim MUKCEpHOTO THIIA.

[[IuxToBBIE OTHEIEHMS CBHIMy4YHX MaTepuanoB. CUCTEMBI JOCTABKH, AO3UPOBAHUS U
3arpy3KH ChIIYYMX MaTepuaioB U (peppocmiaBoB. OOopyioBaHHE KOHBEHEPHOTO TPaKTa.

[locnenoBarenbHOCTh  BBINOJIHEHHUS IIPOEKTa M ONpEAENCHUE IapaMeTpOB
KOHBEpPTEPOB. Y CTPOHCTBO KOHBEPTEPHBIX LIEXOB. BpIOOp KONMMUYECTBa M €MKOCTH KOHBEPTEPOB.
Cxema npou3BOJCTBA KOHBEPTEPHOM CTAJIM U XapaKTEPUCTHKA TEXHOJIOTMYECKUX OIEpaLUi.
Pa3zpaboTka 00BbEMHO-TIJIAHUPOBOUHBIX pemieHni. OmnpeneseHne XapakTepUCTUK U KOJIMYecTBa
OCHOBHOTO  00Opy/nOoBaHUs OTIENEHUH M YYacTKOB  KOHBEPTEPHOrO  liexa.
TexXHUKO-?KOHOMHUYECKHUE MTOKa3aTeu paboThl KOHBEPTEPHOTI'O 1IeXa.

YCTpoiCTBO  2IIEKTPOCTAICIUIABMIIBHBIX 11€X0B. BpIOOp KonMuecTBa M €MKOCTH
anekTponeueil. TexHomornueckas cxema paboThl COBPEMEHHOT'O AJIEKTPOCTANICIUIABUIIBHOTO LIeXa
C IyrOBBIMH 3JIeKTporieyamu. [IpuHIunmanbHbele NpoeKkTHbIE pemeHus. Beioop o6opynoBanus u
COCTaB €ro KOJIMYECTBA.

Bueneunas (koBmieBasi) oopabotka cranu. [IpocTbie 1 KOMOMHMPOBAHHBIE METOIBI
BHENEeyHOH 00paboTKH, MX XapakrepucThuka. KoMmIoHOBKa mpojieTa BHENEYHOH 00paboTKH,
coctaB oOopynoBaHusA. BpiOop mOTpeOHOro KOJIWYeCTBA OOOPYAOBaHUS W pacueT €ro
IIPOU3BOIUTEIILHOCTH.

OO0mas xapakTepucTuka oTAeneHuil HenpepbslBHON pasnuBku ctanu (OHPC). Tumst
MHIJI3 u ux npumenenue. Beibop ocHoBHBIX mapamerpoB MHIJI3. Onpexnenenue koiauuecTna
MHJI3 B otaenenun HenpephIBHON pa3iuBKU. OOBEMHO-TIIIAHUPOBOYHBIE PEILICHUS pa3MellleHus
MHIJI3 B nexe. Texnonoruueckas cxema padotst OHPC. YyacTku moJAroToBKH NpOMEXYTOUHBIX
KOBLIEH M CMEHHOTO TeXHoJIorThyeckoro obopynoBanus. CoriacoBaHue padOThl arperaTos
CTaJIeTNIaBUIIbHBIX, BHETIEUHOM 00paboTku ctanu u MHJI3.

[IpokaTHOE MPOM3BOACTBO B CTPYKType MeTauTyprudeckoro 3aBojia. OCHOBHBIE
crnoco0bl  00paboTku  MetaiioB  jgaBieHueM. CopTamMeHT  MPOKAaTHOW  MPOAYKIIUH.
TexHOI0rnYeCcKnid MpoIecc MPOMU3BOACTBA MPOKATA.

Crpyktypa mnpokaTHoro uexa. Kraccupukanuss © XapakTepUCTHKa CHOCOOOB
pou3BOJICTBA NpokaTa. Kiaccugukanus mpoKaTHBIX CTAHOB U UX pabOYMX KIIETeH.

Bb10op TexHOIOTHYEeCKOH CXeMbl MPOU3BOJCTBA MPOKAaTa U TUIA MPOKATHOTO CTaHA.
CnocoObl, cXxeMmbl, XapaKTEepUCTHKa, KOMIIOHOBKA M IPOU3BOAUTEIHHOCTh  yYaCTKOB
CKJIaJUpPOBaHUS M TOATOTOBKE K IPOKATKE HCXOAHOW 3aroToBKU. BpIOOp OCHOBHOTO U
BCIIOMOTaTeIbHOI0 000PY0BaHUs.



Coptoeie 1iexu (ctansl 450, 370 u 170 OAO «MMK»). Cxembl KOMIOHOBKH
000py/s0BaHUs, XAapaKTEPUCTUKH, COPTaMEHT, IPY30IOTOKH, IPOU3BOJACTBEHHBIE MOIIHOCTH.
TexHonornyeckre Npouecchl NPOKaTKU U UX OCOOEHHOCTH.

Bbi0op mOTpeOHOro KOJIMYECTBA OCHOBHOTO W BCIIOMOTATEIbHOTO O0OpPYIOBAHMS.
[lepcrieKTUBBI pa3BUTHSI.

OcHOBHbBIE THUIIBI JHMCTOBBIX CTAaHOB ropsuyeil mpokatku (ctan 2000 u 2500 OAO
«MMK»y). Cxembl, TEXHOJIOTUYECKUE MPOIECCHl MPOKATKH, XapaKTePUCTUKU OOOpYIOBaHUSA U
peKuMBI paboThl. HOBBIE TEXHHUECKUE PEIICHHUS B MEXAaHU3AIMN M aBTOMATH3AIMH TEXHUYECKUX
onepanuii. Bei6op coctaBa o0opynoBaHusi, IPOM3BOAUTEIHLHOCTH II€Xa.

OcoOeHHOCTH pa3BUTHSI COBPEMEHHBIX CTAaHOB XOJOAHOH NpoKaTKu. OCHOBHBIC THIIBI
JIMCTOBBIX CTAHOB X0JI0HOM mpokaTku (ctanbl 2000 u 2500 xonoaHoi mpokatkn OAO «MMK»).
CoctaB M CcXeMbl pacHoOJOXKEHUs OOOpYNOBaHMS CTAaHOB, COPTAMEHT MPOAYKIIHH,
TEXHOJIOTHYECKHE TPOIECChl MPOKATKU U OTJIEIKH, TpeOOBaHUS K KauecTBY NpoAykuuu. Pacuer
IPOM3BOIUTENIFHOCTH cTaHa. HempephIBHBIE CTaHBI U CTaHbl OECKOHEYHON MPOKATKHU JIUCTOB U
JICHT, UX 0coOeHHOCTU. Bompockl cuHXpoHu3aiuu padboTel 000pyaoBaHus cTaHoOB. [lepcriekTuBb
Pa3BUTHS IPOKATHOT'O IIPOM3BOCTBA.



IMPUJIOKEHUE 2

OueHoYHBIE CpeICTBA /s NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTaluu

a) [Tnanupyembie pe3yabTaThl 00yUEHHUS U OLIEHOYHBIC CPEJICTBA IS IPOBEICHUS IPOMEKYTOUHOM aTTECTAIINHN:

Koa nHamnkaTtopa

NHan KaTop AOCTUXKEHUA KOMNETEHL NN

OneHouHble CpeCTBa

OIIK-9:

Crioco0eH BHEIPSATh M OCBaMBaTh HOBOE TEXHOJIOIMUYECKOE 000PYI0BaHHUE;

OIIK-9.1:

Pemaer cranmapTHbie 3aaun mpodeccuoHanbHOMI
JIESTETLHOCTH 110 BHEIPEHUIO U OCBAWBAHUIO
HOBOT'O TEXHOJOTHYECKOro 000pya0BaHUsI.

ko

o

10.
11.

12.

13.
14.
15.
16.
17.
18.

Bompocs! 11t MOATOTOBKH K K3aMeHy

OO6orareHue Kejne30pyaHOro ChIPhs, XapaKTEPUCTUKA OCHOBHBIX CIIOCOOOB.
CTpyKTypa 1 TEXHOJIOTHYECKUN MPOLIECC arjioMepaliMoHHbIX (hadpuk
CtpyKTypa 1 TEXHOJIOTHUECKUH IpoLecc pabpuK M0 MPOU3BOICTBY OKATHIIIEH.
[InanupoBka u ol11ee yCTPOMCTBO JOMEHHBIX I[EXOB.

TexHoMIOrHYeCKHe JIMHUY TI0JIaY MaTePHAJIOB HA OYHKEPHYIO 3CTaKa Iy
JIOMEHHOTO IIeXa.

Cuctembl TPaHCIOPTUPOBKH IIUXTOBBIX MATEPHAIOB K JIOMEHHOMY
MOAbEMHUKY.

Crioco0ObI ¥ CHCTEMBI TI0JIa4YH IIMXTOBBIX MaTEpUAIOB Ha KOJIOITHUK U 3arpy3Ku
UX B JOMEHHYIO I1€Yb.

Y CTpolCTBO JIMTENHBIX IBOPOB IOMEHHBIX LIEXOB.

Bo3nyxonarpeBarenu, UX pacioyIOKEHUE U YCTPOMCTBO.

Crioco0ObI ¥ CUCTEMBI OYMCTKH JIOMEHHOTO Ta3a.

Pa3znuBo4HOE OTJENEeHrEe JOMEHHOTO 11€Xa, COCTaB 000PYI0BAHMUS, €r0
XapaKTEePUCTHKA.

[IuxTOBOE OTAENEHUE CTANEIIABUIBHBIX IIEX0B, NX 000pYI0OBaHUE,
XapaKTEePUCTHKA.

Cuctembl oAauM KUJKOTO YyT'yHa B CTAJICTUIABUIIbHBIC LIEXU.

[InannpoBKa KOHBEPTEPHBIX 1IEXOB, COCTAB O0OPYIOBAHUSI.

JIuHuU rpy30MOTOKOB KOHBEPTEPHBIX IIEXOB.

VYeTpoiicTBO 1 paboTa IEKTPOCTANEIIIIaBUIBHBIX 1I€X0B C TYyTOBBIMU MTEYaMHU.
JIuHuYU Tpy30M0TOKOB 3JIEKTPOCTAIETIABIIIbHBIX IIEXOB.

Breneunas o6paboTka ctanu, cocTaB 000pyAOBaHUs, €ro XapaKTEPUCTHKA.




19.
20.
21.
22.
23.
24,
25.
26.
27.

28.

29.

30.

31.

MaruHbl HeIPEPHIBHOTO JIUTHSI 3aTOTOBOK, UX THIIBI H COCTAaB 000PYAOBaHUS.
OcHoBHbIE cIOCOOBI 00pa0OTKN METAJUIOB AaBJIICHUEM, UX XapaKTePUCTHKA.
CopraMeHT NpOKaTHOM MPOAYKIIUH.

Krnaccudukanus npokaTHbIX CTaHOB.

Knaccudukanus pabounx Kierei.

Ouar nedopmanuu, ero napaMmeTpbl, UX U3MEHEHUE B IPOIECCE TPOKATKH.
OHeprocuiioBble NapaMeTphl MIPOLIECCa IPOKATKHU.

[ToaroroBka HCXOTHBIX MaTEPHANIOB K IPOKATKE.

CocraB, cxema pacroioKeHHsI 000pyIOBaHUS U TEXHOJIOTUYECKUNA TPOIIECC
MIPOU3BO/ICTBA IIUPOKOIIOJIOCHON CTAJIH.

CocraB, cxema pacroioKeHHsI 000pyIOBaHHS U TEXHOJIOTHYECKHIA POIIece
Mpou3BoJIcTBa copToBo# npoaykuuu (cran 450 OAO «MMKy).

CxeMbl KOMIIOHOBKHM 000pY/JOBaHMsI, COPTAMEHT U TEXHOJOTHYECKHI MpoLiecc
MIPOM3BOJICTBA KaTaHKU U MpoBoJiokH (ctaH 170 OAO «MMK»y).
HenpepriBHbIE TpaBUIIBHBIE arperarbl, COCTaB 000py10BaHus,
TEXHOJOTHYECKU MPOIIEeCC.

CopTaMeHT NpOAYKLHHU LIEXOB XOJIO0JHON IPOKATKH.

32. COCTaB, CXEMa PAcCIIOJIOXKCHUA O60py,Z[OBaHI/IH 1 TEXHOJIOTHUYECKUI mpouecc
IMPOU3BOJACTBA XOJOJHOKATAHBIX JINCTOB U JICHT.

[IpakTrueckue 3agaHus

1. [IpoekTupoBaHue TUHUM MPOU3BOICTBA arjioMepara.

2. I[IpoekTpoBaHUE JTMHUH IPOU3BOICTBA OKATBILIEH.

3. [IpoexkTrpoBaHue JUHUM [TPOU3BOJICTBA YyTYHA.

4. IIpoekTpoBaHUE JIMHUH IPOU3BOJICTBA CTAJIM B KOHBEPTEpaX.

5. [IpoexkTrpoBaHue JUHUM ITPOU3BOJICTBA CTAIU B IYTOBBIX JIEKTPOMEUax.

6. TexHonornyeckre OCHOBBI IPOEKTUPOBAHUS MPOKATHBIX 1IEXOB,
MIPOU3BOJUTEIBHOCTD MPOKATHBIX CTAHOB.

7.

HpOCKTI/IpOBaHI/IC JIMHUU IPOU3BOACTBA COpTOBOfI CTaJiu.

8. HpOGKTHpOBaHI/Ie JIMHUYW IPOU3BOJCTBA CTAJIM B AYT'OBBIX 3JICKTPOIICYAX.
9. TexXHOJIOTHYECKHE OCHOBBI IMPOCKTUPOBAHUS ITPOKATHLIX ILIEXOB,

10.

IMPOU3BOJUTCIIBHOCTD ITPOKATHBIX CTAHOB.
HpOCKTI/IpOBaHI/IC JIMHUU TPOU3BOACTBA COpTOBOI>'I CTaJin.




11. IIpoexkTupoBaHKe JTUHUH IPOU3BOICTBA TOJICTOIO JIUCTA.

12. IlpoekTrpoBaHue JTUHUH IPOU3BOJICTBA LIMPOKOIOJOCHON CTAIIH.

13. IIpoekTupoBaHu€e JUHUH IPOU3BOICTBA XOJIOJHOKATAHOM JINCTOBOW CTAJIH.
14. TlpoexTupoBaHue JIMHUM IPOU3BOJICTBA CTAJIM B KOHBEpTEpaXx.

15. [IpoexkTupoBaHHE JUHUU NPOU3BOACTBA FIEKTPOCTAIN B AYTOBOM Ieun
3aJJaHHOW ITPOU3BOIUTEIIBHOCTH.

16. IlpoexTupoBanue TUHUM Tpou3BoJACTBa OiomoB B MHII3  3amanHOM
IIPOU3BOIUTEIIBHOCTH.

17. IlpoexkTupoBaHHE JUHUU NPOU3BOACTBA COPTOBBIX 3aroToBok B MHJI3
3aJJaHHOW ITPOU3BOIUTEIBHOCTH.

3amanus s KypcoBOil paboThI

1. [IpoekTupoBaHue JUHUH IPOU3BOJICTBA arjioMepaTa 3a/1aHHOMI
IIPOU3BOIUTEIIBHOCTH.
2. [IpoexkTrpoBaHue JTMHUH POU3BOICTBA OKATHILICH 3a1aHHON
IIPOU3BOIUTEIIBHOCTH.

3. [IpoexkTrpoBaHue JUHUM [TPOU3BOJICTBA UyT'yHA 33JaHHON IPOU3BOAUTEIbLHOCTH.
4. ITpoexTHpoBaHKE JIMHUM [TPOU3BO/ICTBA YyT'yHa 331aHHON IPOU3BOIUTEILHOCTH.
5. [IpoexTrpoBaHue TMHUM [TPOU3BOJICTBA KUCIOPOJHO-KOHBEPTEPHOI cTanu
3aJIaHHOW MTPOU3BOIUTEIBHOCTH.

6. [IpoekTrpoBaHuE TUHUNA TPOM3BOJICTBA FIEKTPOCTANIN B IyTOBOM  IT€YH
3aJIaHHOW MTPOU3BOIUTEIBHOCTH.

7. IIpoexTpoBaHME JUHUU [TPOU3BOJICTBA COPTOBOM CTAJIU OINPENEICHHOIO
COpTaMEHTA.

8. IlpoexkTupoBaHye IMHUK POU3BOJCTBA TOJICTOJIMCTOBOM CTaIH
OIIPEAEIEHHOTO COPTAMEHTA.

9. [IpoexTupoBaHUE JIMHUH MPOU3BOJICTBA MTUPOKOIIOJIOCHON CTaH
OIIPEAEIEHHOI0 COPTAMEHTA.

10. [IpoekTupoBaHue JTMHUHA MPOM3BOACTBA  XOJIOJHOKATaHOM
JIMCTOBOM cTanm OINPEEIIEHHOT0 COCTaBa.

11. [IpoekTupoBaHue TUHUN 0OOTaTUTENHLHON (PaOPUKHU 3aJaHHOM
IIPOU3BOIUTEIBHOCTH

12. [IpoekTupoBaHue JTUHUH IPOU3BOJICTBA arjioMepaTa 3a/1aHHOM
IIPOU3BOUTEIBHOCTH.

13. [IpoekTupoBaHye JUHUHU IPOU3BOICTBA OKATHINIEH 3aJaHHOMN




MIPOU3BOIUTEIHHOCTH.
14. TIpoekTupoBaHue JTUHUH IPOU3BOICTBA UYT'yYHA 3aJJaHHON
MIPOU3BOUTEIHLHOCTH.




0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEJH U KPUTEPHHU
OLlCHUBAHMWSL:
Kpurtepuu onenku (B COOTBETCTBHHU ¢ (POPMHPYEMBIMH KOMIIETEHIIMAME
IVIAHUPYEMBIMHU pe3yJIbTaTaAMH 00y4eHH s ):

— Ha OIEHKY «OTJIUM4YHO» (5 0OauioB) — OOy4aromIMMCS IOKA3bIBAE€T BBICOKHHA  YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIIUMH, T.€. JOJKEH 3HATh OCHOBHBIE T€XHOJIOTHYECKUE IPOLECCHI
MOJIyYEHUs MPOIYKIUHU U HCII0JIb3yeMoe O00OpYy/IOBaHUE, BIUSHUE PEKUMOB TEXHOJIOTMYECKUX
IPOILIECCOB Ha KaYE€CTBO U3IOTOBIICHUS IeTallel MallliH, COBPEMEHHOE COCTOSIHUE U NIEPCIEKTUBBI
pa3BUTUSA  METAJUIyprUYECKOro  IMPOM3BOJACTBA,  IEPEAOBBIE  METOABl  AKCIUlyaTalluH
MEXaHUYECKOro 000pyAOBaHUs; YMeThb pa3padaThiBaTh TEXHOJIOTUYECKHE MTPOLECCHI TTOTYYEeHUs
U3JeNuii, IPUMEHSATh METOJbl CTAHAAPTHBIX HCHBITAHUNA O OMpEAeTCHUI0 (PU3MKO-MEXaHH-
YECKMX CBOICTB M TEXHOJOTMYECKUX IIOKa3aTeled MCIIOJIb3yeMbIX MAaTE€pHajoB M T'OTOBBIX
U3/IeNuii, BEIOMPAaTh METAUTyprUYecKre MAIIWHBI U1 KOHKPETHBIX YCIOBHUU JKCIUTyaTallid U
o0ecreyeHHs KauecTBa BBITYCKAeMOW INPOJYKLUH; BJAJeTh OIBITOM NPUMEHEHHUs METOIUKU
pa3pabOTKH TEXHOJIOTHYECKHUX MPOIECCOB U3TOTOBJICHUS, PEMOHTA U MEXaHUYECKOH 00pabOTKH
Jerajgei, crmoco0amMM — IOBBIIIEHUS  HAJEKHOCTH  TEXHOJOTHMYECKOro  00OpynoBaHHUs
METAJLITyprUYeCKUX 1IEX0B;

— Ha OLEHKY «xopomo» (4 Oamra) — oOydvaromuiics IOKa3bIBaCT CpPEIHHNA YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIUH, T.€. JOJKEH 3HATh KJIACCHU(PUKAIINIO, CTPOCHUE U CBOMCTBA
BO)XHEHIINX KOHCTPYKIIMOHHBIX MaTepHalioB, COBPEMEHHBIE METO/Ibl UX MOJYYEHHS U CIIOCOObI
NOBBILICHHS KQUeCTBA MPOIYKIIMH, HA3HAYEHNE U KOHCTPYKIIMIO OCHOBHOT'O M BCIIOMOI'aTE€JIbHOTO
00OpyJOBaHUS ~METAUTyprHYeCKMX II€XOB, OCHOBHbIE HAy4YHO-TEXHMUYECKHE IPOOJIEMbI
AKCIUTyaTallMM  MEXaHHYECKOro  O0OpyJOBaHUS  METAIYPrUYECKUX  IIEXOB; yMeTb
000CHOBaHHO BBIOMpPATh METO/AbI (OPMOOOPA30BAaHUS 3arOTOBOK M JeTajel M y4HUThIBATh
BJIMSIHUE D3THUX METOJOB Ha KayeCTBO JIeTallel METaJUlypru4eckoro o0opy1oBaHus, BEIOUpaTh 1
pasMelaTh TEXHOJOTHYECKOe 000PY0BaHUE B COOTBETCTBUU € MX IPOITYCKHOM CIIOCOOHOCTBIO U
IPy30II0TOKaMH; BJIAa1eTh METOIaMH pacyeTa v 00ECIIeUeHUsI PaAIMOHAIBHBIX TEXHOJIOTHIECKUX
IpPOIIECCOB  M3TOTOBJICHMS JleTajiell MalluH, MeToJaMH aHajiu3a paboTOCIOCOOHOCTH
TEXHOJIOTHYECKOTr0 000py/10BaHUsI METAIITYPIrUUECKUX 1IEXOB;

— Ha OLCHKY «YAOBJIETBOPUTEIbHO» (3 Oamna) — oOyvarommiics MOKa3blBaeT IOPOTOBBIN
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLUH, T.€. JOJDKEH 3HATh CTPOEHUE Ba)KHEWUIIUX
KOHCTPYKLIMOHHBIX ~MAaTE€pUAIOB, COBPEMEHHBIE METOABl HUX MOJIY4YECHHs, TEXHOJIOTHIO
MIPOU3BOJICTBA METAUTYPTUUYECKUX NPEANpPUATUH, Ha3HAUEHHE, OCHOBHBIE XapaKTEPUCTUKU U
OPUHIUN  JEHCTBUS METaUTyprudeckuX MamuH H  000pyJOBaHUS; yMeTb BbIOHpATh
HEOOXOIUMBI KOHCTPYKIIMOHHBIM MaTepuaid Ha OCHOBAHMM YCJIOBHUH pabOThI JeTaneld MalluH
JUIS WX M3TOTOBJICHHUS, BOCCTAHOBJIIEHUS UM MeXaHMYeCKoW o00paboTkH, pa3pabaTbiBaTh
TE€XHOJIOTUYECKHE IPOLECCHl, BHIOMPATh OCHOBHBIE MapaMeTpbl METATYPrHUeCKUX MalluH U
00opy0BaHus; BJAadeTh METOJUKAMHU BbIOOpa paIllMOHAIBHOTO METOJa MOJY4YEHHUs 3arOTOBOK,
HaBbIKAMHU CaMOCTOSTENbHOM paboThl € HayyHO-TEXHHMYECKOM uHpopManueil B olnactu
METaJUTyprUueCKUX TEXHOJIOTHH U 000pyA0BaHUS,

— Ha OLIEHKY «Hey/J0BJIeTBOPUTEJIbHO» (2 0armia) — oOydarouuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUIecKoro MaTepuana, JOMyCcKaeT CYIIeCTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKW PEIIEHUS POCTHIX 3a/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHs Ha

YPOBHEC BOCIIPOU3BCACHUA U 00BsICHEHHS I/IH(I)OpMaI_II/II/I, HC MOXKCT MMOKa3aTh MHTCJUICKTYAJIbHBIC
HAaBBbIKW PCIICHHA ITPOCTHIX 3a1a4.

IToxa3aTenu U KPpUTEPUH OLIEHUBAHUS 3a4eTa:

— Ha oyeHKy «3aumeno» — 00yJaroUINiicsa TOKAa3bIBACT BHICOKUN  YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIHH, T.€. JOHKEH 3HATh OCHOBHbBIE TEXHOJOTUYECKHUE MPOLIECCHI MOTYUSHUSI U3AETUH 1
UCTIOJIb3yeMoe 000pyIOBaHME, BIMSHHUE PEKUMOB TEXHOJIOTMYECKUX IMPOLIECCOB HAa KAayecTBO



W3TOTOBJICHUS JieTaliell MalllH; yMeTh pa3padaThiBaTh TEXHOJIOTMYECKUE MPOLIECCHI MOTyUeHUs
U3JeNuil, PUMEHATh METOJbl CTAHAAPTHHIX HWCHBITAHUN MO ONpeAeTCHUI0 (PU3MKO-MEXaHH-
YECKUX CBONCTB M TEXHOJIOTMUECKUX II0Ka3aTeeil HCIOJIb3yeMbIX MaTepUalioB M TOTOBBIX
U3/IeNuii; BJIaJeTh ONBITOM NMPUMEHEHUS METOAMKH Pa3pabOTKH TEXHOJOTMYECKHX IMPOILECCOB
W3TOTOBJICHHSI, PEMOHTA U MEXaHUYeCKol 00paboTKu AeTaneil;

— HA OYEeHKY «He 3aumeHo» — Pe3ylbTaT OOydeHUs HE JOCTUTHYT, OOyYaroIIMHCS HE MOXKET
MO0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U 00bSICHEHUS HH(OPMALIUY, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/ad.

Y4eOHBIM MJIAaHOM IPEyCMOTPEHAa KypcoBasi padoTa, KOTOpasi BHIMOIHIETCS [0 OJHOMY U3
JBYX pa3lesoB JAHHOW AMCHUIUIMHBL «MeTauryprudeckoe MpOU3BOJCTBO» (TIPOU3BOJACTBO
arjjoMepaTa M OKaTbIIIeH, 4yryHa, CTaIM B KUCJIOPOJHBIX KOHBEpTEpax HIIM 3JIEKTpoliedyax) u
«IIpokatHOE€ TPOU3BOACTBO»  (IMPOU3BOJICTBO  3arOTOBOK, COPTOBOHM, TOJICTOJIMCTOBOM,
HIMPOKOMOJIOCHOM CTaIH, XOJ0JHOKATAHBIX JIUCTOB U JICHT).

Lenb KypcoBOi pabOThI — paCIIMPEHHE U 3aKPETICHHE TEOPETHIECKUX 3HAHHM, TOTyueHHE
MPAKTUYECKUX HAaBBIKOB KOMIIOHOBKM METAJUIypPrHYE€CKHX JIMHUA W KOMILUIEKCOB, OCBOCHHE
METO/IOB MX pacyera.

KypcoBas pabGota momxHa ObITh odopmieHa B coorBerctBuu ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mnpoekT (paboTa): CTpPyKTypa, cojepxaHue, OOIIMe IMpaBuja BBINOIHEHUS U
o OpMIICHHUSY.

B nHauane m3ydeHus QUCHMIUIMHBI NpenojaBaTeib MpeiaraeT oO0ydJarommMces Ha BBIOOD

nepeyeHb TeM KypCOBBIX TPOEKTOB. OOyJaromuicss CaMOCTOSTENILHO BEIOUPAET TEMY KYpCOBOTO
npoekTa. CoOBMajeHHE TEM KYPCOBBIX HPOEKTOB Y CTYACHTOB OJHOW y4eOHOW Tpymmbl He
JOMyCKaeTcsl. YTBEP)KJICHUE TEM KYPCOBBIX IMPOEKTOB IMPOBOJUTCS €KEroAHO Ha 3acelaHuu
Kadeapsl.
[Tocne BBIOOpa TeMBbl MpemnojaBaTelb (HOPMYIHPYET 3aJaHuE MO KypCOBOMY IIPOEKTY H
PEKOMEHAYET TepeueHb JIUTEPATYPhl ISl €€ BBIMOJHEHUS. VICKIIOYUTENBHO BaXKHBIM SBIISIETCS
UCIOJIb30BaHNE HH(OPMAIIMOHHBIX HCTOYHHKOB, & UMEHHO cHCTeMbl «HTepHeT», 4TO HacT
BO3MOXKHOCTH 00y4JaronIimMcs 001ee TOJTHO M3JI0KUTh MaTepral 1o BEIOPAHHON UM TeMe.

KypcoBoit pabortoii  mpenycmaTpuBaeTcs — pa3padOTKa  TEXHOJOTHMUECKOW CXEeMbl U
KOMITOHOBKH OTIENBHBIX yYaCTKOB OCHOBHBIX METAJUIYPIrHUECKHMX  II€XOB C BEIOOpOM
KOJINYECTBA M THUIOB TEXHOJIOTMYECKOTO M BCHOMOraTeNbHOrO0 O0O0OpYIOBAaHUSA: pacyer
TEXHOJIOTUYECKUX IMapaMeTPOB ¥ MPOU3BOAMTEIBHOCTA MAIlMH M arperaTtoB JHUHHUU. B Xxoxe
IPOEKTHUPOBAHUS CTYJICHT IPOBOANUT MOUCK HAWITYYIIETO PEIIEHUs M0 BBIOOPY OTJENIBbHBIX MAIlluH
¥ MEXaHMU3MOB, BEIOMPAET MOCIIEA0BATEIFHOCTh pacyeTa, IMPOU3BOJHUT YBA3KY OTJEIbHBIX MAIIUH
U anmnapaToB.

TpeboBanuss 10  coiaepXkaHWO HW  O(DOPMIICHHIO  TEKCTOBOTO  MarepHaia
PacYeTHO-TIOSICHUTENIBHOM 3alMCKH M TI'paUyecKoil 4acTH KypCOBOIO INMPOEKTa MPHUBEIEHB! B
METOJAMYECKMX  YKa3aHWSAX [0 BBIIOJHEHHWIO KYpPCOBOTO TMPOEKTa IO JUCIUILIAHE
«TexHo0rHYeCKHe TUHUU H KOMILJIEKChI METATYPIrHYeCKHX HeX0B» /ISl 00yJaroLIuXcs Mo
npodmo 15.03.02 «KomnbproTepHOE MOJETUPOBAHHUE U IPOSKTUPOBAHKIE B MAITUHOCTPOCHUN».

Iloka3aTenu M KpUTEPUH OLIECHMBAHUS KYPCOBOH padoThI:

— Ha OLEHKY «OTJu4HO» (5 OamioB) — paOoTa BBHINOJIHEHAa B COOTBETCTBUU C 3aJaHUEM,
oOyJaromuiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
0o0BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHble HABBIKM pELICHHs NpoOieM M 3ajad,
HaXOXKJICHUS YHUKAIBHBIX OTBETOB K IPOOIeMaM, OLIEHKH U BEIHECEHUS] KPUTHUUYECKHUX CYKICHUM;
— Ha OLEHKY «xopomo» (4 Oamna) — paOoTa BBINOJHEHA B COOTBETCTBUU C 33JaHUEM,
o0yyaroImuiicsl MOKa3bIBAa€T 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS



uH(pOpMallMK, HO W MHTEUIEKTyaJbHbIE HABBIKM pEIHICHHUs NpoOJieM M 3ajad, HaXOXKIeHUs
VHHUKAIBHBIX OTBETOB K MpodIeMam;

— Ha OLEHKY «YyIOBJeTBOpHTeIbHO» (3 Oamra) — paboTa BBIOJHEHA B COOTBETCTBHU C
3aJaHleM, OOYyYaroIIMICs TOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOM3BEICHHUS U OOBSCHEHUS
uH(OpPMAaIINHU, UHTEIUIEKTYalIbHbIE HABBIKM PEIICHUsI IPOCTHIX 3a7ay;

— Ha OIICHKY «HEeyI0BJeTBOPHUTEIbHO» (2 Oaiya) — 3aJaHue MpernojaBareisl BBIIOIHEHO
YaCTUYHO, B MPOIIECCe 3alIUThl pabOThl 00YYAIOMIMIICS TOMYCKAeT CYIECTBEHHbIE OMIMOKH, HE
MOJKET M0Ka3aTh MHTEIJUIEKTYalIbHbIEC HABBIKHM PEIICHUS [TOCTABICHHOM 3a/1a4H.

— Ha OIICHKY «HeyIOBJIETBOPUTEJNbHO» (1 0ami) — 3ajaHKe MPernojaBaTess BBIIOIHEHO
YaCTUYHO, B TPOIIECCE 3aIIUTHI pabOTHl 00YYAIOMIUNACS HE MOXET BOCIIPOU3BECTH M OOBSCHHUTH
CoJIep’KaHue, HE MOXKET [T0KA3aTh UHTEIVIEKTyalIbHble HABBIKU PELICHMSI IOCTABJICHHOM 3a1a4u.



