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1 Hean ocBOeHNUS AUCHUNIMHBI

Lensimu ocBOEHUS TUCHUIUIMHBI « Te€XHOIOTUYECKUE JIMHUU U KOMIUIEKCHl METaJulypruye-
CKHX IIE€XOB» SIBJIsIETCA: OOy4eHHE METO/IaM pacyeTa MPOU3BOAUTEIBHOCTHA U KOJIMYECTBA MAILIUH U
arperatoB METaJUlypru4eckiuX KOMIUIEKCOB, BHIOOpA M pa3MELIeHHs] TEXHOJIOIHUECKOro 000pyao-
BaHUs B COOTBETCTBUU C UX MPOITYCKHOW CIIOCOOHOCTHIO, TPY30IOTOKAMH, IPUMEHEHUEM IPOTpec-
CUBHBIX PECYpCO- M PHEpProcOeperarmmux TeXHOJIOTUH, HaBbIKaM 3CKU3HOTO IMPOEKTUPOBAHUS Me-
TaJUTyPrU4eCcKiX KOMIUIEKCOB; YUacTHe B pa0doTax IO JOBOJKE M OCBOCHHUIO TEXHOJIOTUYECKUX
IIPOLIECCOB B X0/I€ MOJATOTOBKHU MMPOU3BOJICTBA HOBOM MPOIYKIIMH, MPOBEPATh Ka4eCTBO MOHTaXa U
HATAJKH MPU UCTBITAHUSIX W CAaue B AKCIUTyaTaI[MI0 HOBBIX O00PAa3IOB WM3JCIIH, Y3JI0B U JeTalei
BBIMYCKaeMO# MpoayKuuu; BelOOp OCHOBHBIX M BCIIOMOTATENIbHBIX MaTEPHUaJiOB, CIIOCOOOB peau-
3al[U¥ OCHOBHBIX TEXHOJIOTMYECKUX MTPOLIECCOB, IPUMEHEHHUE MPOrPECCUBHBIX METOOB IKCILTyaTa-
MU TEXHOJOTMYECKOro 00OPYJOBaHMS MPH U3TOTOBICHUU TEXHOJOTMYECKUX MAIIIMH; OBJIAJCHHE
HEOOXOUMBIM H JIOCTATOYHBIM YPOBHEM OOIIEKYIBTYPHBIX U MPO(HECCHOHATBLHBIX KOMITETESHITUI B
cootBeTcTBUU ¢ TpeboBanmsimu PI'OC BO mno nHampabieHnio «TeXHOJIOrHYECKHE MAIIWHBI H
obopymnoBanue» npodpwib «[ mapaBIMUecKue MAIIUHBI, TUAPOTPUBOABI U THAPOITHEBMOABTOMATH-
Kay.

2 Mecro MCHMIUIMHBI B CTPYKType  00pa30BaTeJbHOH  NPOrpaMmbl
NMOAr0OTOBKH OaKajiaBpa

Jucuunnuna b1.B.07 «TexHonornyeckue JIMHUM U KOMIUIEKCH METAJUIyPrMUECKUX Lie-
XOB» BXOJUT B BApUATUBHYIO YacTh 00pa30BaTEIbHOMN POrpaMMsl.

Jlis n3yyeHus JUCUUIUIMHBI He0OXO0AUMBI 3HaHUs (YMEHHUs, BIaJieHHs), cOpMUpOBaHHbIC B
pesynbrare uzyuenus b1.B.06 «TexHosnorus KOHCTpyKUHOHHBIX MaTtepuanoBy, b1.5.20 «OcHoBBI
npoektupoBanus», b1.B.02 «lIpoexTHas nesaTenbHOCTbY.

3HaHus (YMEHHS, BJlaJIeHUs), NOJYyYEHHbIE MPU HU3YYEHUM JIaHHOM AMCUUIUIMHBI, OyIyT
HEOOXOAUMBl IpPU M3YYEHUHU CIEIYIOLMX AUCLHUIUIMH B COOTBETCTBUU C Y4YEOHBIM IIJIAHOM:
b1.B.10 «Mexanuueckoe 00opyaoBaHHe NMPOKATHBIX 11exoB», b1.B.12 «MoHTax, skcrryatanus u
PEMOHT TE€XHOJIOTUYECKUX MAIIMH U 000PY10BaHUS.

3 KomnereHuuu odyuarwuierocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUSI TUCHUILINHBI
(MoayJsi) M NJIAHMPYeMble pe3yJIbTAThI 00yUeHu sl
B pesynbrare ocBoeHMs] AMCUUILIMHBI «TeXHOIOTHMYECKWE IJUHUM U KOMIUIEKCHl METaJuTypruye-
CKHX II€XOB» OOydYarouuics J0JDKeH 00J1a1aTh CIeIYIONUMA KOMIIETCHITUSIMU:

Crpyxk-
TYPHBII
aneMeHT | [ImaHupyemble pe3yapTaThl 00yueHuUs
KOMIIe-
TEHIIUU

IK-9

yMeeT NMPUMEHSATh MeTOAbl KOHTPOJIsI KadyecTBa u3leauili 1 00beKTOB B cdepe mpodeccrno-
HAJLHOH ACATECJIBbHOCTH, MPOBOJIUTDL AHAJIN3 NMPUYIHUH Hapyme}mii TEXHOJOIHIECCKHUX Ipouec-
COB M pa3padaTbIBATh MEPONPHUSITHA MO0 UX NPEAYNPEKICHUI0




Crpyx-
TYPHBII
JJIEMEHT
KOMIIE-
TEHIUU

[Tnanupyemble pe3yiabTaThl O0y4eHHS

3HATh:

TEXHOJIOTHIO MIPOU3BOJICTBA METAJUTYPIHYECKUX TPEATIPUATHIA;

Ha3HAYCHUE, OCHOBHBIC XapAaKTEPUCTUKU M TPUHLIUI JEHCTBHS METaLTyPTrHUSCKHX
MaIlluH 1 000pyI0BaHUS

Ha3HAYCHUE M KOHCTPYKIIMIO OCHOBHOTO M BCIIOMOTATEIBHOTO 00OPYAOBAHUS METall-
JypPTUYECKUX LIEXOB;

OCHOBHBIC HAYYHO-TEXHHYECKHE MPOOJIEMBI IKCIUTyaTallud MEXaHWYECKOro 00opymo-
BaHUS METATYPTUYECKUX 1IEXOB

COBPEMEHHOE COCTOSIHHUE M TEPCIEKTHBBI PAa3BUTHS METAJUTYPrHYECKOrO IPOU3BOJI-
CTBa;

IIepeIOBbIE METO/IbI IKCIITYaTaIlll MEXaHUYECKOTr0 000PYI0BaHUS

YMmerh:

pa3padaTbIBaTh TEXHOJIOTHIECKUE TIPOLIECCHI;

BbIOMPATh OCHOBHBIE [TAPaMETPhl METAUTYPTUUECKUX MAIIMH U 000PY10BaHUS
BBIOMPATh U pa3MeNIaTh TEXHOJOTHYECKOE 000pYHIOBaHHE B COOTBETCTBHU C UX IPO-
IIYCKHOH CITIOCOOHOCTBIO U IPY30I10TOKAMHU

BBIOMPATh METAJUTYPrHYECKHE MAIIMHBI JJIsl KOHKPETHBIX YCJIOBHU SKCIUTyaTalludl H
o0ecreyeHns: Ka4ecTBa BIITyCKaeMOM MPOAYKLIUU

Baagern:

HaBBIKAMU CaMOCTOATENBbHOM paboThl ¢ HayYHO-TEXHUYECKOW MH(popMaiuei B obiia-
CTH METAJUTYPIHYECKUX TEXHOJIOTHH U 000PYAOBaHUS

METOAaMHU aHallu3a paboTOCIIOCOOHOCTH TEXHOJIIOTHYECKOT0 000PYAOBaHHS METAILITYp-
THYECKHUX 1IEXOB

crioco0amMM MOBBIILIEHHS HAJIEKHOCTH TEXHOJOTHYECKOr0 000pYAOBaHUS METaJTypri-
YECKUX LIEXOB

MK-12

CIOCO0EH y4acTBOBATh B pafdoTax mo A0BOJAKE M OCBOCHHI0O TEXHOJIOTHYECKHX IPOLECCOB B
X0/1¢ NMOATOTOBKH NMPOM3BOJACTBA HOBOM NMPOAYKINH, IPOBEPATH KA4eCTBO MOHTAKA U HAJIA-
KM NPU MCHBITAHUAX U cAa4ve B IKCIUIyaTAIMI0O HOBBIX 00pa3loB M3/1e/IUil, Y3/10B U JAeTajel
BBIINIYCKAEMOil MPOAYKIIUH

3HaTh: TEXHOJIOTUIO IIPOU3BOCTBA METAJUTYPIrUUE€CKUX NIPEIITPHUITHIA;
Ha3HAYeHHE, OCHOBHbBIE XapaKTEPUCTUKU U MPHUHLMII JEHCTBUS METAJUTyprUYeCKUX
MallluH ¥ 000py10BaHUs
Ha3HAYeHHE M KOHCTPYKIIMIO OCHOBHOTO M BCIIOMOTaTEIbHOIO0 0OOPYJOBaHMS MeTaj-
JyprUYECKUX LIEXOB;
OCHOBHBIE Hay4YHO-T€XHHYECKHE MPOOJIEMBbl KCIUTyaTallid MEXaHHMUECKOro 000opyno-
BaHUS METAIITYPIrUYECKUX 1IEXOB
COBPEMEHHOE COCTOSIHUE W IEPCHEKTUBBI Pa3BUTUS METAJUTYPTUYECKOro IPOU3BOJ-
CTBa;
Nepe0BbIe METOBI IKCITyaTallud MEXaHUUECKOro 000py1I0BaHuUs

Ymern: pa3pabaTbIBaTh TEXHOJIOTHYECKHE TPOLIECCHI;
BBIOMpATh OCHOBHBIE TApAMETPhl METAITYPIUUECKUX MAIllMH U 000py10BaHUS
BBIOMPATh U pa3MelIaTh TEXHOJOTHUECKOEe 000pyI0BaHHE B COOTBETCTBUU C UX IPO-
MIYCKHOM CITIOCOOHOCTBIO U TPY30MOTOKAMH
BBIOMPATh METAJUTYPrHYECKUE MALIMHBI JJIs KOHKPETHBIX YCIOBHMH JKCIUTyaTallud U
o0ecrnieueHns KauyecTBa BhIITYCKAeMOU MPOTyKIIUU

Bianern: | HaBBIKAMHM CaMOCTOSITEIIbHOM pabOThl ¢ HayYyHO-TEXHHYECKOH MH(opmalueil B o0na-




Crpyx-
TYPHBII
aneMeHT | [ImaHupyemsle pe3ynbTaTsl 00ydeHUs
KOMIIE-
TEHIUU

CTH METAJUTYPrHYECKUX TEXHOJOTHH U 000pYAOBaHUS

METOAAMHU aHaJln3a paboTOCIIOCOOHOCTH TEXHOJIOTMYECKOT0 000PYAOBaHHS METAILTyp-
THYECKUX LIEXOB

croco0amMy MOBBIILIEHHS HAJIEKHOCTH TEXHOJOTMYECKOr0 000pYA0BaHUS METaJLTypri-
YECKUX LIEXOB

IIK-15
ymeer BbIﬁI/IpaTL OCHOBHBIC U BCIIOMOraTeJbHbIC MaTCPHUAJIbI, Cnocoobl peajm3anuu OCHOB-
HBIX TEXHOJOIHYE€CKHUX ITPOHECCOB, IPUMEHATDH NMPOIrpeCCUBHBIC METOAbBI SKCILIYaTallUH TEX-
HOJIOTHICCKOT0 060pyHOBaHI/Iﬂ IPHA U3IroOTOBJICHUH TEXHOJOIHYCCKUX MAIIUH

3HaTh: - Busl MeTammypruyeckoro Npou3BoOJICTBa;

-TexHoI0rn4ecKkuii npouecc Npou3BOJCTBA, ISl KOHKPETHOTO POU3BOJICTBA.
Ymern: - Pa3GupathCs B TEXHOJIOTMYECKUX CXEMaxX IMPOU3BOJICTBA U CTPYKTYpE Liexa.
Buaners: - Meronamu pacuera OCHOBHOT'O M BCIIOMOTaTeNIbHOTO 000pyI0BaHHUS.

4 CTpyKTYypa U colepKaHHue TMCHUIINHBI

OO1mast TpPYA0EMKOCTh JAMCIUIUIMHBI COCTABIISCT 7 3a4YETHBIX €AMHUI] 252 aKajl. yaca, B TOM
YHUCIIe:
— KOHTakTHas pabota — 15,9 akan. yacos:
— ayautopHas — 12 akaJ. 4acos;
— BHeayauTopHas — 3,9 akan. yaca
— camMmocTosTenbHas pabora — 227,4 akaJl. 9acos.
— TOJTOTOBKA K DK3aMeHy — 8,7 akaj. 4acoB
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Beenenue. OcHoBHBIC TpencTaBieHus o|4 1 - 16 Pabota c anek- | yCTHBINH Onpoc IIK-9, 12,
METaJUTyprMue€CKOM TPOU3BOJICTBE, CO- TPOHHBIMH 6H6- 15 —3y8
CTOSSHUE W TIEPCIICKTUBBI PA3BUTHUS MeE- THOTETHBIMH pe-
TaJUTyprU4eCKON TPOMBIIIIICHHOCTH
cypcaMu
TeopeTrueckre OCHOBBI TPOEKTUPOBaHUs |4 1 - 16 Pa6ota c anek- YCTHBIA OIIPOC 1IK-9, 12,
TEXHOJIOTHYECKHUX JTUHUA I KOMILJICKCOB TPOHHBIMH OH6- 15 —3y8
JHOTCYHBIMU pe-
cypcaMu
TexHoNOrnYecKre OCHOBBI MPOEKTHPOBA-|4 1 - 16 Pabora ¢ snex- YCTHBIH OIpoC IIK-9, 12,
HUS METAITyPTUYECKUX TMPEANPUATUN H TPOHHBIMH OHO- 15 —3y6
exos JIMOTEYHBIMH pe-
cypcamu
CriocoObl, MaIIMHBI U arperaThl Ui moj- |4 1 - 16 Pabora ¢ oamek-| ycTHBIHM onpoc, Tect  |[IK-9, 12,
TOTOBKU IIMXTOBBIX MaTepUATIOB K JIO- TPOHHBIMH  OUO- 15 -3y86
MEHHOM ITJIaBKe THOTEUHBIMH  pe-
CypcamH,  BBIIIOJI-
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HEHUE TECTA
[IpoekTupoBaHuE JOMECHHBIX IIEXOB 4 - 1 16 Pabora ¢ namek-| ycTHBIH ompoc, poBepka |[/K-9, 12,
TPOHHbIMH  OuUO- raoccapus 15 —3ys
JUOTCUYHBIMH  pe-
cypcamH, COCTaB-
JICHHE TJI0Ccapus
[IpoekTHpOBaHUN JMHUU TPOHM3BOJCTBA|4 - 1 16 Pabora ¢ ndmek-| ycTHBIH ompoc, poBepka |[/K-9, 12,
arjoMepaTa U OKaThIIeil TPOHHBIMH  OUO- rioccapust 15-3y86
JUOTEUYHBIMU  pe-
cypcamH, COCTaB-
JICHHE TII0Ccapust
[IpoekTupoBaHue KOHBEPTEPHBIX I11€XOB |4 - 1 16 Pabora ¢ onek-| ycTHbl onpoc, mposepka |[TK-9, 12,
TPOHHBIMH  OHO- rioccapust 15— 3y6
JUOTEUYHBIMU  pe-
CypcamMH, COCTaB-
JICHUE TJIOCCapHUs
[IpoekTupoBanue 3NEKTpOCTaTCILIaBUIIb-|4 - 1 16 PaGora ¢ »oiek-| YCTHBI onpoc, nposepka |[/K-9, 12,
HBIX IIEXOB TPOHHBIMH ~ OHO- rioccapus 15-3y8
JHOTCUHBIMH  pe-
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cypcamH, COCTaB-
JICHUE TJI0Ccapus
[IpoekTupoBaHue pas3IuBKW cTanu Ha|4 - - 16 Pabora ¢ namek-| ycTHBIH ompoc, mpoBepka |[/K-9, 12,
MallliHaX HENPEPBIBHOIO JIMThS 3aroTo- TPOHHBIMH 6ub- rioccapust 15 —3y6
Box (MHJI3) JIMOTEYHBIMH  pe-
CypcaMH, COCTaB-
JICHHE TJI0Ccapus
OOmue pemieHusi B MPOSKTHpOBaHWH |4 - 1/11 20 BeimosiHeHHE Kypco- KypcoBoii mpoexT IIK-9, 12,
MTPOKATHBIX 1IEXOB BOT'O MPOEKTa 15 —3y6
[IpoekTupoBaHre COPTOBBIX NPOKATHBIX |4 - - 1/11 20 Pabora c¢ »oiek- YCTHBIH o1npoc I1K-9, 12,
LEXOB TPOHHBIMH  OHO- 15-3y6
JUOTEUYHBIMU  pe-
cypcamu
[IpoekTupoBanue 1eX0B Topsyeit JaucTO-|4 - - 1/11 20 Pabora ¢ onek-| ycTHbl onpoc, nposepka |[TK-9, 12,
BOM MTPOKATKU TPOHHBIMH ouo- rjoccapus 15 -3y86
JHOTCUYHBIMH  pe-
CypcamMH, COCTaB-

JICHUC TJI0CCapHrsia
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Hroro no nucumiviuge 4 4 4/41 2274 JK3amMeH, KypcoBasi
padora




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jlyia peanu3anuu MpeaycMOTPEHHBIX BUJOB yueOHOU paboThl B KauecTBe 00pa3oBaTeIbHbIX
TEXHOJIOTHIl B IPENOJAaBAHUN AUCUHUIUIMHBI « TeXHOIOrHYECKUE JIMHUN U KOMILIEKChI METaJLITypIu-
YECKUX 1I€XOBY» UCIOIb3YIOTCS:

NudopmanuoHHO-KOMMYHHKAIHOHHBIE 00pa30BaTe/bHbIe TEXHOJOTHH — OpraHU3aIus
00pa30BaTeNbHOTO MpoIlecca, OCHOBaHHAsI Ha NMPUMEHEHUU CIENHUaTIU3UPOBAHHBIX MPOrPAMMHBIX
Cpel ¥ TEXHUYECKUX CPeICTB paboThl ¢ MHpOpMaLKEH.

@®opMbl Y4eOHBIX 3aHATHI ¢ HCNOJIb30BAHUEM MH(POPMAITMOHHO-KOMMYHHKAIMOHHBIX
TEeXHOJIOTHii:

Jlexuusi-Bu3yaln3anus — U3JI0KEHUE COJIEPKaHUs COMPOBOKAACTCSA Mpe3eHTanuen (1eMoH-
CTpanuel yueOHbIX MaTepHaJIOB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAX, B T.4. UILTIO-
CTPaTUBHBIX, TpaUUeCcKUX, ayJU0- U BUICOMATEPUATIOB).

[IpakTuyeckue u 1abopaTopHble 3aHATHA B (popMe Mpe3eHTAuH — MIPEJICTaBICHHE PE3yIib-
TaTOB NMPOEKTHOW WJIM UCCIIEAOBATEIbCKOM NIEATEIBHOCTH C MCIOJIB30BaHUEM CHEIHATU3UPOBaH-
HBIX IIPOIPAMMHBIX CpEl.

6 YueOHO-MeTOAMYECKOE 00ecrieueHre CAMOCTOATEIbHOI Pa0oThI CTYICHTOB

AynuTopHas caMOCTOSITeNIbHAs paboTa CTYIEHTOB IPEAINOJAracT COCTaBJICHUE Iloccapus
no nuciuruiiie «TexHosiornyeckue JIMHUU M KOMIUIEKCHI METAJLTYPrU4ecKUuX ILEeX0B) :

Copepxanue 3a1aHusi: cOOp M cUCTEMAaTH3alUsl MOHATUNH WIM TEPMHHOB, OOBEIMHEHHBIX
o0mieit ciennduyeckoit TeMaTUKOM, IO OTHOMY JINOO HECKOJIBKUM UCTOYHHKAM.

PaboTa ¢ 37eKTpOHHBIME OMOIMOTEYHBIMH PECYpCaMu - BEIETCS IMyTeM pa3bICKaHUs OMO-
nuorpaduueckor nHGopManuu 1 oubauorpadpuyeckux nocoouit (MHGOPMAITMOHHBIX M3TaHUHN); —
MOMCK CAMHUX MH(POPMAIIMOHHBIX UCTOYHUKOB (JOKYMEHTOB M W3/IaHUI), B KOTOPBIX €CTh MJIU MO-
KET Co/IepKaThbcs HYKHasg UH(POpMaIus; — MOUCK (PAKTHUECKUX CBEJICHUH, COACPKAIIUXCS B JIH-
Teparype, KHUre, UHTEPHET - UICTOYHUKAX.

[Ipoxoxkaenue TectupoBanus 1o guctuminHe «TexHosormyeckue JTUHUH U KOMILIEKCHI
MeTAJUIyPru4ecKnux LexoB) ( TECT pacIoJIoKEH Ha IopTalie).

BueayautopHas camoctosiTenbHas padoTa 3aK/II0UaeTcsl B BBIMOJIHEHUH KYPCOBOM paboThI,
B COOTBETCTBUU C METOJIMYECKUMU yKa3aHUSIMHU.

Tembl 17191 caMocTOsITeILHON pa6oThI ¢ OubIMOrpadpuuecKMMH HCTOYHUKAMU
OO11e cBeZieHNs O CTPYKTYpE COBPEMEHHOTO METAIITYpPrH4eCKOro 3aBoJa C MOJHBIM LIUKIIOM,
€r0 OCHOBHBIX 11€XaX, TEXHOJOIMUECKUX JINHUAX U IPY30MOTOKaX
Metainypruueckoe Ipou3BOACTBO KaK CIOXKHAasi CUCTEMAa JUCKPETHBIX U HEMPEPBIBHBIX TEX-
HOJIOTUYECKUX 00BEKTOB. CHUCTEMHBIH MOJIXOJ K M3YYEHHIO U aHaIM3y TEXHUYECKHX OOBEKTOB.
Mertononornyeckue OCHOBBI CHCTEMHBIX HccieloBaHUN. ONTHMHU3ALUsS TEXHUYECKHX OOBEKTOB.
[Tpumenenne OBM Juist ONTUMHU3ALNY TEXHUYECKUX OOBEKTOB 10 MOKA3aTeNsIM MPOU3BOAUTEIBHO-
CTH, HaJIe)KHOCTH, JKOHOMUYHOCTH U Ka4E€CTBY BBIIYCKa€MOM MPOAYKLIUU
OO0mue BOmpochl MPOEKTUPOBAHUSI METAJUIYpPTrUYeCKUX MpeAnpusTHil u 1exoB. OCHOBHBIE
MIOJIO’KEHHUS 110 OPraHU3alMM NIPOEKTUPOBAHUS. JTalbl IPOEKTUPOBAHMSI, UX COJEP)KAHUE U B3aU-
MOCB$3b. [I[pUHIIUIIBI KOMIIOHOBKHM TE€XHOJIOTHYECKOr0 000pYy/I0BaHUS MPOEKTUPOBAHUS 1IEXOB, Op-
raHU3alUyu IPy30II0TOKOB M BHYTPU3ABOJACKUX cBsi3ell. [Ipon3BoacTBEHHBIE MOIHOCTH 11€X0B. Oc-
HOBHbIE TEXHUYECKUE HANPABJICHUS B IPOCKTUPOBAHUH METAJTYPIrHUECKUX IPEINPUITUN U LIEXOB

Oborarienue 1 OKycKOBaHUE ChIpbs. ArnmoMepanusa. CTpyKTypa U T€XHOJIOTUYECKUNA MPo-
1ecc arjioMepanuoHHbIX ¢(adbpuk. TexHoJornyeckue JUMHUN CKJIAJUPOBAaHUs, YCPEAHEHUS] KOMIIO-
HEHTOB IIMXTHI, UX MOJATOTOBKH, JO3UPOBAHUS, CMEIINBAHNSA U YKJIAJIKU Ha arioMamuHy. Cxema
NOJIy4EHHUs arjaoMepara, €ro COpTUPOBKH U OXJIAKICHHUS.

CTpyKTypa 1 TEXHOJOIHYeCKHe cXxeMbl (paOpHK M0 MPOU3BOJCTBY oKatbimeil. KommnoHoBka
000py/I0BaHus IMHUHN TO3UPOBAHUS, CMEUINBAHUS, OKOMKOBAHMS IIIMXThI, 00’KUra OKaThIILEH U UX
COPTUPOBKH.

[Ipon3BOIUTENBHOCTh TEXHOJIOTHYECKOTO 000PYAOBAaHUS U JIMHUHN arioMepaluoHHbIX (ad-
pUK 1 (habpuK 1O IPOU3BOJCTBY OKATHIIIEH.



[TnanupoBka, obiiee ycTpoHCTBO U 0COOEHHOCTH TEXHOJIOTUYECKUX JMHUN, OTACICHUN H
Y4YacCTKOB JIOMEHHBIX 11eXOB. TeXHOIorn4eckue JUHUN Ul TPAHCIIOPTUPOBKH, XPaHEHHs, yCpeIHe-
HUS ¥ [10Jja4l CBIPBIX MaTepUaIoB HAa OYHKEPHYIO 3CTaKaay U MX KOMIIOHOBKA.

CucTeMbl TPAaHCIIOPTUPOBKY LIMXTOBBIX MaTEPHAJIOB K CKUIIOBOMY IIOIbEMHUKY.

Crioco0pl U cucTeMBI MMOJAauu HIMXTOBBIX MaTEpUaOB HA KOJOLIHUK U 3arpy3Kd UX B J0-
MEHHYIO [1€Yb.

KomnonoBka 000pynoBaHusI JTUTEHHBIX JABOPOB M YYaCTKOB ISl IEpepabOTKU MPOIYKTOB
riaBku. CxeMbl BO3yXOHarpeBaTeleil, 0TBO/Ia MPOIYKTOB FOPEHHsI U UX OYUCTKH. BpiGop Tuma u
HE00X0IMMOT0 KOJIMYECTBA TEXHOIOTMYECKOT0 000PYAOBaHUS IOMEHHBIX LIEXOB.

HoBble TexHOIOTNYeCKHE JIMHUM, CUCTEMBl U KOMIUIEKCHI IOMEHHOro Ipou3BojcTBa. Ilep-
CIEKTUBBI Pa3BUTHsI JOMEHHOI'O IIPOU3BOCTBA, €r0 MEXAHNU3ALMHU U aBTOMATHU3alUH.

OcHoBHBIE cIOCOOBI TPON3BOICTBA cTany. OOIIast XapaKTepUCTHKA CTAIEIUIABUIIbHBIX LIEXOB.
Crioco6b1 mepepaboTKH METATHIECKOTO JIOMa K IIaBKe. [[TaHMpoBKa y4acTKOB KOMPOBOTO IeXa U
ux 00opynoBaHue.

CriocoObl XpaHeHHs U JOCTaBKU YyryHa B CTaJeIUIaBHIIbHBIC IIEXU. Y CTPOMCTBO U 000py-
JIOBaHUE MUKCEPHOTo oTAeneHus. Otaenenue nepenrupa yyryHa. KoBim MUKCEpHOIo THIIA.

[[IuxTOBBIE OT/AEIEHUS CHITYYUX MaTepuanoB. CUCTEMBI JOCTaBKU, TO3UPOBAHUS U 3arpy3-
KU CBITYYMX MaTepHajoB U geppocmiaBoB. O60pyaoBaHNEe KOHBEHEPHOTO TpaKTa.

[TocnenoBaTenbHOCTh BBINOJIHEHMS NPOEKTA U OINpEAENICHUE MapaMeTpOB KOHBEPTEPOB.
Y CTpoHCTBO KOHBEPTEPHBIX 1L1eXOB. BbIOOp KoIMYecTBa U €MKOCTH KOHBepTepoB. Cxema Ipous-
BOJICTBA KOHBEPTEPHOHM CTaJI M XapaKTEpUCTUKA TEXHOJOTMYECKHX omnepanuil. PazpaboTka 00b-
€MHO-IJIAHUPOBOYHBIX pelieHuid. OnpeaeneHue XapakTepUCTHK M KOJUYECTBA OCHOBHOIO 000pY-
JIOBaHMsI OTJEJIEHUM U y4aCTKOB KOHBEPTEPHOIO liexa. TeXHUKO-3KOHOMHUYECKHE MOKa3aTeNIu pa-
00TbI KOHBEPTEPHOTO 1IeXa.

VY CTpONCTBO 3IEKTPOCTANIEIUIAaBUIIbHBIX 1IEX0B. BpIOOp KOoNMMUYecTBa U €MKOCTH JIEKTPOIIe-
yeil. TexHonoruyeckast cxema paboThl COBPEMEHHOI'O 3JIEKTPOCTAJIETIIABUIIBHOIO 1IE€Xa C IyTOBBIMU
anekTponedamu. [IpuHIMTHATBEHBIE TPOSKTHBIE pelieHus. BoIOop 000pya0BaHUs M COCTaB €ro KO-
JMYECTBA.

Bueneunas (xoBuieBast) 00paboTka cranu. [IpocTsle 1 KOMOMHUPOBAHHBIE METO/IbI BHEIICU-
HOI 00paboTKH, UX XapakTeprcTuka. KoMImoHOBKa mpoJjiera BHENEYHOM 00paboTKH, cOcTaB 000py-
noBaHusl. Ber6op notpeOHOro konmudyecTsa 000pyAOBaHUS U PACUET €r0 MPOU3BOIUTEIBHOCTH.

OO0mas xapakTepucTHKa oTaeneHnii HenpepsiBHON pasnuBku ctanu (OHPC). Tumst MHJI3
U ux npumeHenue. Beibop ocHoBHBIX mapamerpoB MHIJI3. Onpenenenne xkonnyectsa MHJI3 B ot1-
JIeNIeHUH HenpepbIBHOM pa3nuBku. OOBeMHO-TNIAHUPOBOYHBIE perieHus pazMernenus MHJII3 B ne-
xe. Texnonoruueckass cxema paborsl OHPC. YuacTku moAroToBKM NMPOMEXYTOUYHBIX KOBIIEH U
CMEHHOT'0 TEXHOJIOrn4eckoro obopyaoBanus. CoriacoBanue paboThl arperaToB CTajleIIaBUIIbHBIX,
BHeINe4YHoi o0padoTku ctanu u MHJI3.

[TpoxaTHOE MPOM3BOJICTBO B CTPYKTYpE METaUIypruyeckoro 3aBoja. OCHOBHbBIE CIIOCOOBI
00paboTku MeTauioB jaaBieHreM. COpTaMeHT MPOKATHOW MPOAYKIHMH. TEeXHOTOTUYECKHI MPOIIece
IIPOM3BO/ICTBA IPOKATa.

Crpykrypa npokatHoro 1iexa. Kinaccugukanus u xapakTeprucTuka crnoco0oB MpOU3BOJCTBA
npokata. Knaccugukaius mpokaTHEIX CTAaHOB U X pab0YMX KIIETEH.

Br160op TexHoMOrnyeckoi cxembl MPOU3BOJICTBA MIPOKATa U TUMA MpokaTHOro craHa. Cro-
COOBI, CXEMBbI, XapaKTepUCTHKA, KOMIIOHOBKAa M MPOU3BOJUTEIBHOCTh YUYACTKOB CKJIQAMPOBAHUS U
MOJIFOTOBKE K MPOKATKE MCXOJHOW 3aroTOBKH. BHIOOp OCHOBHOTO M BCIOMOTaTEIbHOIO 000PYAO-
BaHUS.

Coprossie niexu (cransl 450, 370 u 170 OAO «MMK»). CxeMbl KOMIOHOBKH 000pYy/10Ba-
HUS, XapaKTEPUCTHKH, COPTAMEHT, IPY30IIOTOKH, MPOU3BOACTBEHHbBIE MOIIHOCTH. TexHoormue-
CKH€ MPOLECCH MPOKATKH U UX OCOOEHHOCTH.

Bbi6op moTpeGHOro KoJudecTBa OCHOBHOIO M BCIIOMOTaTelbHOTro obopynoBanus. Ilep-
CIEKTUBBI Pa3BUTHSL.



OCHOBHBIE THUIIBI JIUCTOBBIX cTaHOB ropsyeil npokarku (cra" 2000 u 2500 OAO «MMK»y).
CxeMbl, TEXHOJIOTUYECKUE MPOLIECCHI MTPOKATKH, XapaKTEPUCTUKU 000PYAOBAHUS U PEXKUMBI pado-
Tbl. HOBbIE TEXHUYECKUE PELIEHUS B MEXaHU3ALMU U aBTOMATHU3allM1 TEXHUYECKUX onepaunii. Bol-
00p cocTaBa 000py10BaHUS, IPOU3BOAUTEIHHOCTH 1I€Xa.

OcoOeHHOCTH Pa3BUTHS COBPEMEHHBIX CTAHOB XOJIOAHOHW mMpokaTtku. OCHOBHBIE THIIBI JIUCTO-
BBIX CTaHOB X0j0HOM npokaTku (ctanbl 2000 n 2500 xomomno# nmpokatku OAO «MMKy). Co-
CTaB U CXEMBI PACIIOJIOKEHHSI 00OPYHOBAaHMS CTAHOB, COPTAMEHT IMPOIYKLUHU, TEXHOJIOTUYECKHE
MIPOLIECCHI TPOKATKHU U OTIENIKH, TPEOOBaHUS K KaueCTBY MPOAYKIUU. PacyeT mpou3BOAUTEIHLHOCTH
crana. HenpepbIBHBIE CTaHBl U CTaHbl OECKOHEYHOW MPOKATKU JIMCTOB M JICHT, MX OCOOCHHOCTH.
Bonpocel cunxpoHusanuu pabdotbl 000pyAoBaHUsA CTaHOB. [lepcrieKTHBBI pa3BUTHS MPOKATHOTO
IIPOU3BO/ICTBA.

Hepeqenb TEM IJIsd KprOBOﬁ paﬁoTbI o JTMCHMIIJIMHE
«TexHoJOrNYeCKHE JJUHUU H KOMILIEKCHI METALTYPIruUd4eCKUX HEX0B»

. IIpoekTnpoBanue TMHUY IPOU3BOICTBA arjoMepaTa 3alaHHOM IPOU3BOIUTEIBHOCTH.

. IIpoexTupoBaHue JIMHUM IPOU3BOJICTBA OKATHIIIEN 3aJaHHON POU3BOIUTEILHOCTH.

. IIpoekTpoBanue TMHUY IPOU3BOICTBA YyI'yHa 3aJaHHON IIPOU3BOAUTEIBLHOCTH.

. [IpoexTrpoBaHue TMHUY IPOU3BOJICTBA KUCIOPOJHO-KOHBEPTEPHOM CTANIN 3alaHHON

IIPOU3BOIUTEIILHOCTH.

5. IlpoeKTupOBaHME JIMHUM  MPOU3BOJCTBA JIEKTPOCTAIM B AYTOBOW IE€YH 3aJaHHOU
IIPOU3BOIUTEIILHOCTH.

6. IIpoexTupoBaHue TMHUU ITPOU3BOJCTBA COPTOBOI CTAIH OIPEIEIEHHOIO COPTAMEHTA.

7. IIpoexTHpOBaHKUE JIMHUU IPOU3BOJACTBA TOJICTOJIMCTOBOM CTald OIPENEICHHOIO
COpTaMEHTA.

8. IlpoexTupoBaHne JIMHUM IIPOU3BOJCTBA IIMPOKOIOJOCHOM CTajad ONPEIECIIEHHOTO
COpTaMEHTA.

9. IlpoextnpoBaHue JMHMM  IPOU3BOJCTBA XOJOJHOKATAHOM JIMCTOBOM  CTalH
ONPEJIETIEHHOTO COCTaBa.

K xaxza0i TeMe npusiaraercsi pacueTHbIE JaHHbBIE, B COOTBETCTBUM C 3aJlaHUEM. Brlnarorcs npemno-

JlaBaTesIeM WHIMBHUYaJIbHO.

A WN R~

7 OneHo4HbIe CpeAcTBA IJIsl IPOBeAeHHUs IPOMEKYTOYHON aTTeCcTalluu
a) [lnmanupyembie pe3yJbTaTbl 00y4eHHs] U OLICHOYHbIC CPEACTBA JJIsl IPOBEICHUS MPO-
MEKYyTOYHOM aTTeCTAluM:



CTpyKTYypHBIi
JJ1eMEeHT
KOMIIeTeHIIUH

IInanupyemsle pe3ybTaThbl 00y4eHHA

OueHouHbIe cpecTBa

IIK-9

yMeeT NMPUMEHSTh MeTOJbl KOHTPOJIAA Ka4yecTBa U31eJ Uil 1 00beKTOB B c(hepe NpodeccHOHAIBLHOM 1eATeIbHOCTH, IPOBOAUTH AHAJM3 NPUYNH

Hapymennifl TCXHOJOTNIECCKUX ITPOLECCOB N pa3paﬁaTbIBaTb MEPONPUATHUS 110 UX NPEAYNPECKICHUTIO

3HaTh TEXHOJIOTHIO TPOM3BOJICTBA METAJUTYPTUYCCKUX
OpEaIPUATHIA,
HE3§3£€HI/I€ (’)CHOBHI)IG XapaKTEPUCTUKN U IPUH Bonpock! A NOArOTOBKH K SK3aMCHY
S ﬂeﬁch;m T FI/IIZIGCK I/II)X VAL 1 I())6o 1. OO6oraieHue xene30pyaHOro ChIPbs, XapaKTePUCTUKA OCHOBHBIX CIIOCOOOB.
OBAHHS P 2. CrpyKTypa M TEXHOJIOTUYECKUHN MPOIIECC arJioMepaiioHHbIX (hadpuk
ﬂ Z:;Haqemae 1 KOHCTPYKIIHIO OCHOBHOTO M BCIO 3. CTpyKTypa u TEXHOJIOTUYECKUH mporiecc (padpHK Mo MPOU3BOJACTBY OKATHIICH.
. ITmanupoBka u o011Eee YCTPOUCTBO JOMEHHBIX 1[EXOB.
MOTaTeJILHOT0 000 IZI}(,)I];aHI/Iﬂ METAIUTYPTUYECKUX 4. 11 6 Y
LEXOB: Py My 5. TexHonmormyeckue JUHUU MOJAYM MATEPUAIOB HA OYHKEPHYIO 3CTakamy H0-
OCHOB;II)IG HAay4YHO-TEXHUYECKHUE IIPOOIEMBI DKC MEHHOTO Tiexa.
. CucreMsl TPaHCHOPTUPOBKHU HMIMXTOBBIX MATEPUAIIOB K JOMEHHOMY ITOIbLEMHU-
y4 p 6. C
TUTyaTallil MEXaHU4YeCKOro O00OpYyIOBaHUS Me- Ky
TAJTYPTUYECKUX 1I€XO0B )
YP b 7. CrnocoObl U CHCTEMBI TOJJa4l ITMXTOBBIX MaTepUAIOB Ha KOJIOIIHUK U 3arpy3Ku
COBPEMEHHOE COCTOSIHHE M TIEPCIIEKTHBBI Pa3BH-
WX B JIOMCHHYIO T1€Yb.
THS METAILTyPTUYECKOTO MPOU3BOICTBA;
MePeIOBBIC METOBI IKCILTyaTaIllid MEXaHUIECKO-
ro 000pyJ0BaHUS
YMmern pa3pabaThiBaTh TEXHOJOTHYECKHE MIPOLIECCHI; [IpakTudeckue 3a1aHus

BbIOMpaTh OCHOBHBIE MapaMeTpbl MeTalypruye-
CKUX MAIlIMH ¥ 000py1OBaHUS

BBIOMpATh U pa3MeNaTh TEXHOIOTHIECKOe 000py-
JIOBaHUE B COOTBETCTBMM C UX MPOIYCKHOH CIIO-
COOHOCTBIO M TPY30II0TOKaMHU

BBIOMpPATh METAJUTYpPIrHUeCKUe MAIIMHBI JJIs KOH-
KPETHBIX YCIIOBUU JKCITyaTallMk U O0eCredeHUs
Ka4yecTBa BBITYCKAEMOM MPOAYKIIUU

1. IIpoexTnpoBaHue TUHUM IPOU3BOACTBA arjioMepara.
]
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TexHomoruyeckas cxema IMPOU3BOJACTBA arjioMepara:




1 - BaroHOONPOKHIBIBATEIND; 2 - IpUEMHBIE OyHKepa; 3 - mTabeneykinaauuk; 4 -
mTabelb; 5 - pOTOPHBIA KCKaBaTOp; 6 - KOHBEHep; 7-4eThIpEXBaIKOBAs APOOHIIKA;
8-MonoTkoBas npobmika; 9-rpoxor; 10, 11, 12, 13-OyHkepa COOTBETCTBEHHO IS
M3BECTHSIKA, KOKCA, KEJIe30pyTHOr0 KOHIIEHTpaTa U py/sl, Bo3BpaTa; 14 - cMmecu-
TENbHBIA KOHBeHep; 15 - GapabaHHBIN cMecUTeNb; 16 — IEHTOYHBIA TPAHCIIOPTEP;
17-6apabaHHbIii OKOMKOBaTeNb, 18-armomepanvioHHass MamuHa; 19-BakyyMm-
Kkamepsbl; 20-apoburka, 21, 24 - TpoxoT; 22 - NPSAMOIMHEHHBIN OXJIAUTENb arioMe-
pata; 23 - GapabaHHBIN OXJIATUTENh BO3BpaTa; 25 - arjioBo3; 26 - ra30BbIH KOJIJIEK-
TOp; 27 - MBUICOYUCTKA; 28 - sKcraycTep; 29 - npiMoBas Tpyoa

2. ITlpoexTupoBaHMe JIUHUM TPOU3BOACTBA OKATHIIICH

TexHomornuyeckast cxemMa MpoOU3BOICTBA OKATHIIICH:

1- BaroHOONpOKHUABIBATENb; 2 -TIpHeMHBIE OyHKepa; 3 - KoHBeilep; 4 - mradere-
YKIaI4IuK; 5 - mrabenb; 6 - pOTOPHBINA SKCKaBaTOp; 7 - MOJIIOTKOBAs IpoOmIKa; § -
IapoBasi MEJIBHUIIA; 9 - KEJIE3HOJOPOKHBIN IEMEHTOBO3 it OenTonuTa; 10, 11,12,
13 - GyHKepa COOTBETCTBEHHO JIsl OEHTOHWTA, U3BECTHAKA, )KEIE30PYAHOIO KOH-
LIEHTpaTa 1 Bo3BpaTa; 14 - cMecuTenbHbIN KOHBelep; 15 - OapabaHHBI OKOMKOBa-
Tenb; 16, 20 - rpoxot; 17 - yknamuuk; 18 - mutatens; 19 - konBeliepHast 00kUroBast
MamvHa; 21 - morpy3ousbiit OyHkep; 22 - mtabesib TOTOBBIX OKaThllIeH; 23 - mra-
0cnb 0TCceBa; 24 - OKATHIIICBO3

3. HpOCKTI/IpOBaHI/IC JIMHUUW NNPOU3BOJACTBA YYT'YHA B TOMCHHBIX MCYAX
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TexHosornueckas: cxema IpoU3BOJICTBA YyT'yHa C KOHBEHEPHOM IMOJa4el K CKUIIO-
BOMY MOJBEMHHUKY:

1 - momyBaros; 2 - BaroHOONPOKHUABIBATENb; 3 - IPHEMHAs TpaHiles; 4 - meperpy-
304HBIM KpaH; 5 - mradenb; 6 - neperpy30uHblil BaroH; 7 - OyHKEpbI AcTakajbl; § -
rpoxoT-nurarenb; 9 - konseiep; 10 - nepexkuHON J0TOK; 11 - BecoBas BOPOHKa;
12 - cxum; 13 - Boponka; 14 - xoHseiiep; 15 - Oynkep menouu; 16 - tenexka 17 -
Neperpy30uHbli BaroH; 18 - OyHkep /i kokca; 19 - rpoxor-nutarens; 20 - Beco-
Bas BOPOHKa; 21 - BO3yX0lyBHas MallInHa; 22 - BO3IyXOHarpeBarels; 23 - Tpy0o-
IIPOBOJ IyThs; 24 - MOMEHHas Iedb; 25 - MbUIeyJIOBUTEND; 26 - ckpyOOep; 27 -
TpyObl Bentypu; 28 - 3anBuxkka; 29 - HanoJHAOMMNA MEXKKOHYCHOE IPOCTPAHCTBO
razomnpoBo; 30 - npoccenbHoe YCTpOUCTBO; 31 - BogooTACIUTEND; 32 - 3aJBUKKA,
33 - KOJUIEKTOp Ira30BOM ceTH 3aBoja; 34 - MOIyBaroH JUIsl KOJOIMIHUKOBOW MBLUIH;
35 - cBepymbHAS MammHA: 36 - AJIEKTPOITyIIKa; 37 - CTAIMOHAPHBINA KEI00 IS
qyyryHa; 38 - kagarouuiics xenod; 39 - uyrynono3; 40 - kpaH JuTeiHoro 18opa; 41
- pasnuBOYHas MamuHa; 42 - Mukcep; 43 - xenod as ciauBa 1uiaka; 44 - nuiako-
B03; 45 - TpaHyIALus 1IJTaKa.

4. HpOCKTI/IpOBaHI/Ie JIMHUUW NIPOU3BOACTBA CTAJIN B KOHBCPTCpAX.




TexHonoruueckas cxema paboThl KOHBEPTEPHOTO 11exa: 1-KoHBelep; 2-COBOK C
JIOMOM; 3-4yT'YHOBO3HBIN KOBIII; 4-MaIlIMHA A7l CKAUMBaHUS IIJIaKa; 5-yCTPOUCTBO
JUIsL U3MEPEHUS TeMIIEpaTyphbl UyryHa; 6-KOHBEep JUIsl oJJauM ChIyYUX MaTepHua-
JIOB B KOHBelep; 7-OyHKep [UIsl CHITy4HUX MaTepuasoB; 8- BUOPOrpoxoT; 9- mura-
Tenb; 10- Bechl; 11 — ycTpoNCTBO M1l MOJa4YM CHITyYHUX MaTepUajioB B KOHBEPTED;
12 u 13- kucnopoaHas u usmMeputenbHast Qypmsel; 14-0yHkep 11 peppocniaBos;
15-koHTelHep 3arpy3ku OyHKepOB Uil peppociiaBoB; 16-norpy3unk; 17-neus st
HarpeBa (eppocrniaBoB; 18- snekTponeus A pacIulaBiIeHus aloMUHus; 19- Ma-
LIMHA JUI TPaHCIOPTUPOBKH (peppociuiaBos; 20- craneBos; 21-1mutakoBos; 22- ma-
IIMHA JJI9 OTCEYKHM IIIIaKa;23- IIEMEHTOBO3 IS W3BECTKOBOM IIBLIM; 24-
MIPOMBIIIJICHHBIN MBLIJIECOC; 25- YOOPOUHAs MallllHA.

Baanernb

HABBIKAMHU CaMOCTOSITEIPHONW pPa0dOThl ¢ HAYYHO-
TeXHUUECKON uHdopMmarueil B obractu MeTai-
JyPrUYECKUX TEXHOJOTUI 1 000pYyI0BaHUS
METOJIaMU aHainu3a paboTOCIIOCOOHOCTH TEXHOIIO-
TUYECKOro 000py/I0BaHUs METATyprUYecKuX Iie-
XOB

CHOCO63MI/I IIOBBIIIICHUA HAACKHOCTU TCXHOJIOTU-

3aganus Ui KypcoBOM pabOThI

1. IIpoekTpoBaHUE JTUHUYU NPOU3BOACTBA arJIoOMEpaTa 3aJaHHOW MPOU3BOJUTEID-
HOCTH.

2. IlpoexkTrpoBaHU€E JMHUM NPOU3BOJACTBA OKATBHILIEH 3aJaHHOM NMPOU3BOIUTENb-
HOCTH.

3. IIpoexkTupoBaHKe TUHUM NIPOU3BOICTBA UYT'YHA 3aJaHHOW IPOU3BOJUTENBHOCTH.
4. IlpoekTrpoBaHNe JIMHUM NPOU3BOJCTBA KUCIOPOJIHO-KOHBEPTEPHOM CTAIN 3a-




YECKOro 000pyI0BaHUS METAJUTYPrUYeCKUX LIEXOB

JaHHOW IPOU3BOAUTEIHEHOCTH.
5. I[IpoekTupoBaHue JTMHUU

JAHHOW IPOU3BOAUTEIHEHOCTH.
6. IIpoexTupoBaHne JMHUYU [IPOU3BOJICTBA COPTOBOM CTaJIM OIPENEIEHHOIO COPTa-

IIPOU3BOJICTBA JIEKTPOCTAIN B JyrOBOM Ieuu 3a-

MEHTA.
7. IlpoekTHpoBaHUE JIMHUMA IIPOU3BOACTBA TOJICTOJIMCTOBOM CTalM OIpele-
JIEHHOTO  COpTaMEHTa.

8. IlpoexkTupoBaHue JIMHUM IPOU3BOJCTBA IIHMPOKOIIOJIOCHOW CTajlu OIpeje-
JICHHOTO COpPTaMEeHTa.

9. IIpoexTupoBanue JIMHUU [IPOU3BOJICTBA
CTaJl  OIpPENIEJIEHHOr0 COCTaBa.

XOJIOMHOKATAaHOW  JIMCTOBOH

MK-12

crocooeH YyacTBOBaThH B paﬁoTax Mo 10BOAKE U OCBOCHHIO TCXHOJOTHYCCKHUX IPOLECCOB B X01€ MOATOTOBKHU MPOU3BOJACTBA HOBOI1 NMpPpOAYKIUH,
MNPOBEPATH KAYECTBO MOHTAKA U HAJIAAKH IIPH UCHBITAHUAX U CAAaY€ B IKCIVIyaTallMI0 HOBbIX 06p331[0B mnennﬁ, Y3J/10B H z[eTa.Heﬁ BbIIIyCKae-

MOl IPOAYKIUH

3HaTh

TEXHOJIOTUKO IMPOU3BOACTBA MCTAJUIYPTHUYCCKUX

HIPEATPUITHH;
Ha3HAYCHHE, OCHOBHBIE XapAKTEPUCTUKU WU
IPUHLINI IEWCTBUS METAJUTYpTUY€CKUX MAllliH U
o0opynoBaHus

HAa3HA4YCHUC U KOHCTPYKIUIO OCHOBHOI'O M BCIIO-
MOTaTeILHOTO 000PYyI0BaHHS METAILTYPIHYECKHX
IIEXOB;

OCHOBHBIE HayYHO-TEXHHUYECKHE MPOOIEMBI JKC-
IUTyaTallil MEXaHU4eCcKoro oOopyaoBaHUs Me-
TAJUTyPTUYECKUX IIEXOB

COBPEMEHHOC COCTOAHUE W NICPCIICKTHUBLI pa3BU-
THSI METAJUTypPTHUECKOTO POU3BOJICTBA;
NepeaAOBbIC MCETOJbI OKCIITyaTalkM MCEXaHU4YC-
CKOro 000py/10BaHUs

Bomnpocs! 1 TOArOTOBKH K 3K3aMEHY

1. VYcTpoicTBO TUTEMHBIX JBOPOB JOMEHHBIX 1IEXOB.

BoznyxonarpeBatenu, UX paclonoXeHUe U yCTPOUCTBO.

CrniocoObl ¥ CUCTEMBI OUYUCTKU JOMEHHOTO ra3a.

PaznuBoyHOE OTAeNneHre JOMEHHOIo I1eXa, COCTaB 00OpYAOBaHUs, €ro Xapak-
TEPUCTHUKA.

[IIuxToBOE OTNENEHUE CTANEIIaBUIIBHBIX 1I€X0B, UX 000pyJOBaHUE, XapaKTe-
pUCTHKA.

CucreMspl I01aYy )KUJKOTO YyTyHa B CTAJIEIUIABUIIbHBIE LIEXH.

[1nannpoBKa KOHBEPTEPHBIX 1IEXOB, COCTaB 00OPYI0BaHMUS.

JInHUM rpy30II0TOKOB KOHBEPTEPHBIX LIEXOB.

YcTpoiicTBO 1 paboTa 31eKTPOCTANEIUIaBUIIbHBIX 1[EX0B C TYyTOBBIMU MTEYaMH.
10 JInHUM rpy30MIOTOKOB JIEKTPOCTANIETIIIABUIIbHBIX LIEXOB.

11. Bueneuynas o6paboTKa CTaim, COCTaB 000PYyIOBaHUSI, €T0 XapaKTEPUCTUKA.

12. MamuHbl HEMPEPBHIBHOTO JIUThS 3arOTOBOK, UX THUIIBI U COCTaB 000y 10BAHHUS.
OcHoBHbIE c10cOObI 00pabOTKN METAJUIOB AABJIIEHUEM, UX XapaKTEepPUCTHKA.

2.
3.
4

o

©ooNo®

YMmerhb

p33pa6aTI)IBaTB TEXHOJIOTHYCCKHUEC ITPOLCCCHI;

[IpakTueckue 3agaHus




BbIOMpPATh OCHOBHBIE IapaMeTpbl METaJUlypruye-
CKMX MAIlIMH ¥ 000pyIOBaHHS

BbIOMpATh U pa3MelllaTb TEXHOJOIMYecKoe 000-
pPYIOBaHHE B COOTBETCTBUU C MX IIPOIYCKHOH
CHOCOOHOCTBIO M IPY30II0TOKaMHU

BbIOMpaTh METAUIypPruuecKie MalluHbl JJI1 KOH-
KPETHBIX YCIIOBHM 3KCIUTyaTallud U 00eCreueHUsI
KAau4eCTBA BBIITYCKAEMOW NPOAYKIIMHU

1. TIpoekTtupoBaHHe TUHUH MPOU3BOICTBA CTANIN B AYTOBBIX IEKTpOIECUaX.

Crpyxrypnas cxema DCIIL:1-xoHBelepHbIii TpakT; 2-rperdepHblil KpaH; 3-IMbl C
IIMXTOM; 4-KOBII C YYryHOM; S-HarpeBaTeib IIAXTHOTO TUMA; 6.HENpEepBhIBHBIHI
IJIaCTUHYATBI KOHBeWep; 7-KpaH; 8-MmamuHa JUisi yOOpKH Mycopa; 9-koHBelep;
10-6ynkep ans nbuty; 11-OyHkepa; 12-koHBeiiep; 13-koHBeiiep; 14-konseliep; 15-
OyHkepa; 16-xonBeiiep; 17-OyHkepa uisi geppociuiaBoB; 18-mepeaBUKHON KOH-
Beitep; 19-Oynkepa; 20-meub Juist HarpeBa ¢eppociuiaBoB; 21-koHBeitep; 22,23-
ckiu3; 24.morpy3uwk; 25-mammHa Uil JOCTaBKA  (eppocIuiaBoB;  26-
JIeKTpUuecKas medb; 27-TpaHchopMaTop; 28-Ta30KUCIOPOJIHBIE TOpeNnKH; 29-
craneBos; 30-nmiakoBo3; 31-MHJI3; 32-geiMoxox; 33-30HT /ISl yJIaBJIMBaHHS Ta-
30B; 34-razoouncrka; 35-npiMoBas TpyOa; 36-AJIC; 37-YIIBC; 38-arperar neuys -
KoBIII; 39-pypMbI

2. TexHoIOrn4ecKre OCHOBEI MPOCKTUPOBAHUA MPOKATHBIX LEXOB, IMPOU3BO-
NTATCIIBHOCTD ITPOKATHBIX CTAHOB.

3. [TpoexkTupoBaHye TUHUH MPOU3BOJICTBA COPTOBOM CTAJIH.




Baaners

HABBIKAMHU CAMOCTOATEIbHONU pabOTHl C HAay4HO-
TEXHUUYECKON uHpopManueil B 00JacTH MeTa-
JyPTUYECKUX TEXHOJOTUI 1 000pYyIOBaHUS
METO/JaMH aHain3a paboTOCIIOCOOHOCTH TEXHO-
JIOTHYECKOT0 000pYAOBaHUS METAIITyPrHUECKUX
1[EXOB

CIoco0aMy TOBBIIICHHUST HAICKHOCTU TEXHOJO-
THYECKOTO O0OpYIOBaHHUS METALTyPTHUSCKUX
LIEXOB

3angaHus 11 KypcoBoil paboThbI

1. I[IpoekTupoBaHue JUHUU TMPOU3BOACTBA arjioMepara 3aJaHHOW MPOU3BOJUTEIb-
HOCTH.

2. IlpoexTrpoBaHue JTUHUHM NPOU3BOJCTBA OKATHILIEH 3a/JaHHON MPOU3BOIUTENb-
HOCTH.

3. [IpoexTrpoBaHKe JUHUM NTPOU3BOJICTBA UyT'YHA 3aJaHHON IPOU3BOAUTEIHLHOCTH.
4. TlpoeKTHpOBaHUE JINHUU NPOU3BOACTBA KUCIOPOJAHO-KOHBEPTEPHOW CTaJIM 3a-
JTAHHOW MPOU3BOAUTEIBHOCTH.

5. IIpoekTupoBaHue JIMHUA  IIPOU3BOJICTBA HIEKTPOCTAIU B AYIrOBOM II€YM 3a-
JTAHHOW MPOU3BOAUTEIBHOCTH.

6. IIpoexTupoBaHne JMHUYU TPOU3BOJICTBA COPTOBOM CTaJIM ONPENEIEHHOIO COpTa-




MEHTAa.

7. IlpoekTHpOoBaHUE JIMHUMA IPOU3BOACTBA TOJICTOJIMCTOBOM CTalM  OIpele-
JIEHHOTO  COPTaMEHTa.

8. IlpoexkTupoBaHue JIMHUM IPOU3BOJICTBA IIMPOKOIIOJIOCHOW CTajlld Olpene-
JIEHHOTO COPTaMEHTAa.

9. [IpoexkTupoBaHue  JIMHUU MPOU3BOACTBA  XOJOJHOKAaTaHOW  JINCTOBOM
CTaJIl  OINPEAEIECHHOIO0 COCTaBa.

IIK-15

ymeer BblﬁI/IpaTb OCHOBHBIC H BCIIOMOTaTe¢JIbHbIC MAaTE¢PHUAJbI, CIOCOOBI peaindallui OCHOBHBIX TEXHOJOIMYECCKHUX MMPOLECCOB, IPUMCHATDH IIPO-
I'PECCUBHBLIEC METOABI JKCIJIYaTaAllUU TEXHOJIOIHYE€CKOI'0 oﬁopynona}mﬂ IPHU U3IroTOBJICHHU TEXHOJOTIHIECCKUX MAalllUH

3HaTh

- Bupl MeTamuryprudeckoro npomus3Bo/ICTBa;
-TexHomornyeckuil mpouecc Mpou3BOJCTBA,
JUIs1 KOHKPETHOTO IIPOU3BO/ICTBA.

Bomnpock! 1st MOATOTOBKH K 9K3aMEHY

14. CopTrameHT NpOKATHON MPOAYKIIUH.

15. Knaccudukanus npoKaTHBIX CTaHOB.

16. Knaccudukanus pabounx KieTei.

17. Ogar nedopmaryu, ero napaMeTpsl, UX U3MEHEHHE B TPOIIECCE MPOKATKH.
18. DHeprocunoBble napaMeTpsl Iporecca MPOKaTKH.

19. [NoaroToBKa UCXOAHBIX MaTEPHAIOB K MIPOKATKE.

20. CocraB, cxema pacrnosiokeHus 000py10BaHUs U TEXHOJIOTHYECKUH Tpoliecc
MIPOU3BOJICTBA IIN-POKOMOJIOCHOM CTAJIH.

21. CocraB, cxema pacrnojokeHus 000py10BaHUs U TEXHOJIOTUYECKUI Ipoliecc
Mpou3BoJicTBa copToBOM npoaykuuu (cran 450 OAO «MMKy).

22. CxeMbl KOMIIOHOBKH 00OpY/IOBaHMS, COPTAMEHT M TEXHOJOTMYECKHH mpo-
1L[eCC MPOU3BOACTBA KaTaHKH U MpoBoiiokH (ctad 170 OAO «MMK»).

23. HerpepbIBHbIE TpaBUIIbHBIE arperaTbl, COCTaB 00OPYAOBaHMs, TEXHOJIOIH-
YECKUH Mpolece.

24. CopTaMeHT NPOIYKIUHU IEXOB XOJIOJHON MPOKATKH.

25. CocraB, cxeMa pacrojoKeHus: 000pyI0BaHUS U TEXHOJOTHICCKHH POIIece
MIPOU3BO/ICTBA XOJIOJTHOKATAHBIX JIMCTOB U JICHT.

YmMmeTh

- Pa30uparbcs B TEXHOJOTHYECKHX CXEeMax
MIPOM3BOJICTBA M CTPYKTYpE 1IeXa.

[IpakTuyeckue 3agaHus
1. TlpoekTtupoBaHKe JUHUH IPOU3BOJICTBA TOJCTOIO JIUCTA.
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2. [IpoexkTrpoBaHue TUHUH MPOU3BOICTBA MIMPOKOIOIOCHOM CTaH.
3. IIpoexkTrpoBaHKe JTUHUM NTPOU3BOJICTBA XOJIOAHOKATAHOM JINCTOBOW CTaJIN.

Baaners

- Meronamu pacueTa OCHOBHOTO U BCIIOMO-
raTeJIbHOTrO 000py/IOBaHHUS.

3agaHus 171 KypcoBoil paboTbI

1. I[IpoekTupoBaHue JUHUU TMPOU3BOACTBA arjioMepara 3aJaHHOW MPOU3BOJUTEIIb-
HOCTH.

2. IlpoexkTupoBaHue JTUHUM MPOU3BOJICTBA OKATHIIIEH 3alaHHOM MPOU3BOIUTENb-
HOCTH.

3. [IpoexTrpoBaHue JTMHUHU IPOU3BOJICTBA YyT'yHA 33JaHHON TPOU3BOAUTEIBHOCTH.
4. TlpoekTHpOBaHUE JIMHUU NPOU3BOACTBA KUCIOPOJAHO-KOHBEPTEPHOW CTalIM 3a-
JTAHHOW MPOU3BOAUTEIBHOCTH.
5. IIpoexTupoBaHue JIMHUU
JTAHHOW MPOU3BOJUTEIBLHOCTH.

IMPOU3BOJACTBA JJICKTPOCTAJIN B ,Z[erBOﬁ ncym 3a-




6. [IpoekTupoBaHue JUHUH MTPOU3BOACTBA COPTOBOM CTAIM OMPEACICHHOTO COpTa-
MCHTA.

7. IlpoexkTpoBaHWE JIMHUM TPOU3BOJACTBA TOJICTOJIMCTOBOM CTalM  OTMpeJe-
JIEHHOTO  COpTaMeHTa.

8. [IpoekTupoBaHuEe JIMHUM TPOU3BOACTBA IMUPOKOIIOJIOCHON CTaJld OTMpeJie-
JIEHHOTO COPTAMEHTA.

9. IlpoekTupoBanue  JIMHUU MPOU3BOACTBA  XOJOJAHOKATaHOW  JINCTOBOM
CTaM  OIPEJCICHHOTO COCTaBa.




0) Ilopsinok mpoBeJeHUsI MPOMEKYTOUHONH aTTECTALMM, MOKA3aTeJM U KPUTEPHM Olle-
HUBAHMSA:
[TpomexyTouHas aTTecTauus 1Mo JTUCHUILINHE «TeXHOIOrH4YecKrue JIMHIUA U KOMIUIEK-
Chl METAJUTYPrUYEeCKUX II€XOB» BKJIIOYAET TEOPETHUECKHUE BOIPOCHI, O3BOJISIOIIUE OIICHUTH YPO-
BEHb YCBOCHMS OOYYAIOLIMMHCS 3HAHWH, M MPAKTUYECKUE 3aJaHHUs, BBISBIIIOUINE CTENEHb Cop-
MHUPOBAHHOCTH YMEHUU WM BJaJICHUH, MPOBOAUTCS B (opMe dK3aMeHa U B (hOpMe BBINOJIHEHUS U
3aIUTHI KypCOBOM pabOTHI.

DK3aMeH 10 JJaHHOW AMCUMILTHHE MPOBOAUTCS B YCTHOM (hopMe MO IK3aMEHalMOHHBIM Ou-
JeTaM, KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHUX BOIIPOCA.

Iloka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJIMYHO» (5 6ayoB) — 0OydJaroUIMiics IEMOHCTPUPYET BBICOKHH YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMaTHUYECKOe U TITyOOKOe 3HaHUE Y4eOHOTo
MarepHaia, CBOOOIHO BBIMOJHSACT MPAKTUUYECKUE 33aJJaHHs, CBOOOJHO ONEpUpYET 3HAHHSIMH, YMe-
HUSIMU, IPUMEHSIET UX B CUTYAI[USIX MMOBBIIIEHHOM CI0XKHOCTH.

— Ha OLIEHKY «xopomo» (4 Oamina) — oOydarolmuiics IEMOHCTPUPYET CPEIHUN YpPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKalOTCA HE3Ha-
YUTEJIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHEHHUS MTPH aHATUTHYECKUX ONEpaIHsiX, IePeHOCe 3HAHUN
¥ YMEHUU Ha HOBbIC, HECTaHAapTHBIEC CUTYAIUH.

— Ha OIEHKY «YyJA0BJIETBOPUTEIBLHO» (3 Oayia) — 00y4aromuicss 1€MOHCTPUPYET MOPOro-
BbIil ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUI: B XO€ KOHTPOJIbHBIX MEPONPUATUHN TOMYCKaIOT-
Csl OIIMOKH, MPOSIBISETCS OTCYTCTBHE OTIENbHBIX 3HAHWH, YMEHHA, HaBBIKOB, OOyUYaIOUIMIACS HC-
NBITHIBACT 3HAUUTEIbHBIC 3aTPYJHEHHS MPU OMEPUPOBAHUU 3HAHUSMU U YMEHHUSMHU MPH HX TEpe-
HOCE Ha HOBBIE CUTYaIUH.

— HA OILICHKY «HEeY/I0BJIETBOPUTEJbHO» (2 Oaria) — o0yJarouuiicss AeMOHCTPUPYET 3HAHUS
He O0onee 20% TeopeTUYecKoro Marepuala, JOIMYyCKaeT CYIIECTBEHHBIC OIMIMOKH, HE MOXKET ITOKa-
3aTh UHTEJJICKTyaJbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYy0BJIeTBOPUTEabHO» (1 O6ain) — oOyvaronuiicss He MOKET TTOKa3aTh 3Ha-
HUSl Ha YpPOBHE BOCIPOU3BENICHUS U OOBSICHEHUSA MH(DOpPMAIMK, HE MOXKET MOKa3aThb MHTEIICKTY-
QIbHBIC HABBIKK PEUICHUS TPOCTHIX 3a/1a4.

KypcoBas paboTa BBIIOIHSIETCS MO PYKOBOACTBOM IpENOJaBaTess, B IPOLECCe €€ Haluca-
HUS 00yyarolMiics pa3BUBAET HABBIKM K Hay4yHOU paboTe, 3aKperuisis U OJTHOBPEMEHHO paclIupsis
3HaHMSI, TIOJyYEHHbIE TIPU U3yuyeHUU Kypca «TexHonornueckue JJMHUN U KOMILIEKChl MeTaJlTypru-
4yecKUX 11eXxoB». [Ipu BeImosHeHNH KypcoBOM paboThl 00y4aroImuics TOHKEH MOKa3aTh CBOE yMe-
Hue paboTaTb C HOPMAaTUBHBIM MaT€pUaAIOM M JAPYTUMHU JUTEPAaTypHbIMU UCTOYHHKAMU, a TaK¥Ke
BO3MOXHOCTh CHCTEMATU3MPOBaTh M AHAJIM3UPOBATh (PAKTMUYECKHH MaTepual U CaMOCTOSITEIbHO
TBOPYECKU €r0 OCMBICIINBATb.

B npouecce HanrcaHusi KypcoBOi paboThl 00yJaroImuUiCs JOKEH pa3o0paThCsi B TEOPETH-
YECKUX BOIMpPOCax N30paHHOMN TEMbI, CAMOCTOSITENILHO MPOaHATIM3UPOBATh MPAKTUUECKUI MaTepuail,
pa3o0paTh 1 000CHOBATh MPAKTUYECKHE MPEIIOKEHHS.

IToxa3aTenu U KPUTEPUH OLCHNBAHUS KYPCOBOH padoThI:

— Ha OLEHKY «OTJH4HO» (5 OaisioB) — paboTa BBIIIOJIHEHA B COOTBETCTBHH C 3aJaHUEM,
00yyaroImuiicsl MOKa3bIBaeT BBICOKHI YpOBEHb 3HAHHI HE TOJBKO HAa YPOBHE BOCHPOHM3BEACHUS U
00BsICHEHUST MTHPOPMAITUH, HO W WHTEIUICKTyaJbHbIE HABBIKUA PEUICHUS MPOOJIeM M 3ajad, HaXOXk-
JICHUS YHUKAJIbHBIX OTBETOB K MPOOJIeMaM, OLIEHKU M BHIHECEHUS! KPUTHUECKUX CYXKACHUMH;

— Ha OLIEHKY «X0opomio» (4 6ayia) — paboTa BBIMOJIHEHA B COOTBETCTBHU C 3aJlaHHEM, 00Y-
YaIOIMICA OKa3bIBAET 3HAHUS HE TOJIBKO Ha YPOBHE BOCIPOMU3BEICHUS M 00BsICHEHUs HH(OpMa-
IIUH, HO ¥ MHTEJUICKTYaJIbHbIC HaBBIKKA PEIICHUs MPoOIeM U 3a/1a4, HaXOXKACHUST YHUKAIBHBIX OT-
BETOB K IIpobiIemMam;



— Ha OLICHKY «Y/I0BJIeTBOPHUTEIbHO» (3 6amia) — paboTa BBHIIIOJHEHA B COOTBETCTBUH C 3a-
JaHWeM, OO0yJaroIMIiCs MOKa3bIBAaeT 3HAHMUSA HAa YPOBHE BOCIPOU3BENEHHS M OOBSICHEHUS MH)OP-
Mali¥, UHTEUIEKTYaJIbHbIE HABBIKY PEILIEHUS IPOCTHIX 3a1a4;

— Ha OILICHKY «HeYJAOBJIETBOPUTEJBHO» (2 Oayia) — 3aJaHue NpenojaBaTessl BbIIIOJIHEHO
YaCTHUYHO, B IPOIIECCE 3aIIUTHI pabOThl 0OYUAIOIIMICS TOMYCKAET CYIIECTBEHHBIE OMIMOKHU, HE MO-
JKET N0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS IOCTABJICHHOH 3a/1auH.

— Ha OLICHKY «HeY/AO0BJIeTBOPUTEILHO» (1 Oamn) — 3aganne npenojaBaTess BBITIOJHEHO Ya-
CTMYHO, 00YyYarolUIiCsl He MOXET BOCIIPOU3BECTU M OOBACHHUTH COJIEPYKAHHUE, HE MOXKET I10Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS IOCTAaBICHHOM 3aauu.

8 YueoHo-MeTOqMYeCcKOe U HHPOPMAIHOHHOE o0ecTiedeHre TUCHUTLTHHbI
a) OcHoBHas JUTEpPaTypa:

1. [IpoexTupoBaHuEe TEXHOJOTUYECKUX JIMHUM U KOMIUIEKCOB METAJUTYPTUYECKUX Lie-
XOB [DnekTpoHHbIN pecypc] : yuebnoe nocodbue / M. B. Akcenosa, B. W. Kagomuukos, 1. []. Ka-
nomrHuKoBa U Ap. ; MI'TY, [kad. [IMul’]. - Marautoropck, 2011. - 143 c. : un., Tabn. - Pexum mo-
cTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/1/1092594/
525.pdf&view=true.

2. Annpocenko M. B. OCHOBBI yIipaBIeHHS METAJUTYPTHYCCKUMHU MaIlMHAMU U 000pYy-
JOBaHHEM [DJEeKTpOHHBINA pecypc] : yueOHoe mocobue / M. B. Annpocenko, O. A. ®dunarosa ;
MI'TVY. - Marautoropck : MI'TVY, 2016. - 1 anektpon. ont. auck (CD-ROM). - Pexxum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2578.pdf&show=dcatalogues/1/113038
8/2578.pdf&view=true.

0) lonojiHUTeILHAS JIUTEpPaTypa:

1. [TpoexkTupoBaHre MPOKATHBIX IIEXOB [DNEKTPOHHBIN pecypc]| : yueOHoe mocodue /
M. B. Aungpocenko, B. U. Kagomnukos, 1. JI. Kagomnukosa u np. - Marauroropck : MI'TY,
2015. - 55 C. WL - Pexum JIOCTyTIA:

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

3. [IpoekTupoBanre 000pYAOBaHUS IIEXOB arJIOMEPAIIMOHHOTO W JIOMEHHOTO IPOM3-
BOJICTBA [DNEKTPOHHBIN pecypc] : yuebHoe mocodue / M. B. Auapocenko, O. A. ®unatosa, B. 1.
Kanomnukos, E. B. Kynukosa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 351eKTpoH. ONT. JUCK
(CD-ROM). Pexum JOCTyTa:
https://magtu.informsystema. ru/uploader/flIeUpIoad?name 2568.pdf&show=dcatalogues/1/113037
0/2568.pdf&view=true

4. Cucrema opraHu3alui MPOEKTUPOBAHUS TEXHOJOTMYECKMX KomiuiekcoB [Tekcr] :
yuebHoe nocobue / A. A. Crapyuko, B. 1. Kagomnukos, M. B. Akcenosa, A. K. benan ; MI'TYV. -
Marnutoropck, 2012. - 142 c¢. : w1, cxemb, Tabm. - Pexum pgocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcataloques/1/1098428/
551.pdf&view=true.

B) MeToauyeckne yKazaHus:

1. CaBenwseBa P. H. IIpoexktnpoBanne TOMEHHBIX 1IEXOB [DIEKTPOHHBIA pecypc]| : yaeOHoe
nocobue / P. H. CaBenwesa ; MI'TY, [kad. MOM3]. - 2-e uza., moaror. no ned. uza. 2011 r. - Mar-
HUTOTOPCK, 2016. - 1 anekTpoH. ont. nuck (CD-ROM). - Pexxum noctymna:

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

2. CaenweBa P. H. IIpoexTupoBaHre MpOKaTHBIX 1IEXOB [DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue / P. H. CaBenbeBa. - Marautoropck : MI'TVY, 2012. - 1 anekrpos. ont. auck (CD-ROM). -
Pexum Jocryna:



https://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/1/1092594/525.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=897.pdf&show=dcatalogues/1/1118828/897.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=897.pdf&show=dcatalogues/1/1118828/897.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2568.pdf&show=dcatalogues/1/1130370/2568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2568.pdf&show=dcatalogues/1/1130370/2568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcatalogues/1/1098428/551.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcatalogues/1/1098428/551.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2733.pdf&show=dcatalogues/1/1132614/2733.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2733.pdf&show=dcatalogues/1/1132614/2733.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=1010.pdf&show=dcatalogues/1/111922
1/1010.pdf&view=true

3. CasenneBa P. H. I[IpoekTupoBanue CTajlelyIaBUIbHBIX LIEXOB [DJIEKTPOHHBIA pecypc] :
yuaeOHnoe nocodue / P. H. CaBenbseBa ; MI'TY, Ka(b. MOM3. - Maruauroropck, 2010. - 56 c. : wi.,
CXEMBI, TaoJI. Pexum JOCTYyIIA:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 310.pdf&show=dcatalogues/1/1068350/
310.pdf&view=true

4. Meroanueckoe yKazaHue K KypcOBOMY IIPOEKTUPOBAHUIO METALTYPrUUECKUX LexoB Me-
TOAMYECKOE YKa3aHUE K KYpCOBOMY IPOECKTUPOBAHUIO METALUTYPrUYECKUX IIEXOB M0 JAUCIMILINHE
«TexHoyiornyeckue JMHUU U KOMIUIEKCHl METAJLUTYprHuecKux 1exoB»: Maruuroropck: ['OY BIIO
«MI'TY um. I'.'A. HocoBay, 2015. 14c.

5. AkcenoBa M.B., CasenweBa P.H., [IpoekTupoBanue TMHUU OKYCKOBAaHHMSI KEJIE€30PYAHOTO
CBIpbsi. MeTouueckre yKkazaHus K JlabopatopHoi pabote mo pucuuiuinae « TexHosornyeckue Jim-
HUU ¥ KOMILUIEKCHl METaJUTypru4eckux 1exoB» Maruutoropck: M3n-Bo MarHutoropck. roc. Te€XH.
yH-ta uM. .. Hocosa, 2009.

r) llporpammHuoe obecnneuenue u UaTepHeT-pecypcebl:
Ipodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

HaszBanue kypca CchbLika
DnekTpoHHas 0a3a nepuoanyeckux m3aanui  |https://dlib.eastview.com/

East View Information Services. OO0
HannonansHas nHpopMannoHHo-

aHaJuTU4YecKas cucTtema — Poccuiickuii HHACKC

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

HayyHoro uutuposanus (PUHLI)

[TouckoBas cuctema Axagemus Google URL.: https://scholar.google.ru/

(Gooale Scholar)
Nudopmanmonnas cucrema - Eqnnoe okHo URL: http://window.edu.ru/

J0CTVIA K HHAOODMAIIMOHHEIM DECVDCAM
DrexkTpoHHbIe pecypesl oubmotekn MI'TY  |http://magtu.ru:8085/marcweb2/Default.asp

uM. I'"1. HocoBa
MexyHapoiHas HayKoMeTpuieckas pedepa-

THUBHAs M TOJHOTEKCTOBas 0a3a TaHHBIX HAYyY-
ubeIx u3nanuii «Web of sciencey

http://webofscience.com

http://scopus.com

MexayHapoaHas pedepaTuBHAS U MTOJTHOTCK-
CTOBasI CIIpaBOYHAs 0a3a JJAHHBIX HAYYHBIX W3]
aHun «SCopus»

deepabHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexenue «Denepansupiii uactuTyT npo-  |URL: http://www1 fips.ru/

MBIIIJIEHHON COOCTBEHHOCTH)

Poccuiickas ['ocynapcTBenHas oubimoreka.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
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IIporpamMmmHoe o0ecnieyeHune

Haumenosanue 110 No norosopa Cpok AeicTBUS JTULECH3UN
MS Windows 71 1597.18 or 08.10.2018 11.10.2021
Professional (nis

I/‘WQ{‘{‘[\D\

MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHo
Professional

7Zip cB0OOHO pacupocrpansemoe 110 0OCCCPOUHO
Autodesk 3ds Max 1 506 11 o122 11,2011 GeccpouHo
Design 2011 Mas-

tar Siiita

Autodesk Inventor eOHas Bepcus OeccpouHO
Professional 2021 v P P
Dradiict Dacinn

FAR Manager cB0001HO pactpocTpansemoe 110 0eccpoyHOo

9 MaTepI/IaJIbHO'TeXHI/I‘leCKOG odecneuyeHue JAUCHHUIIJIMHBI
MaTepI/IaJIBHO'TCXHI/ILICCKOG obOecrieueHue JUCHUITIIINHBI BKIIFOYACT:

Tun w Ha3BaHUE ayAUTO-
pun

OcHallieHue ayuTopun

JlexunoHHas ayautopus

MynbTUMEAMITHBIE CPEICTBA XPAHEHHUs, IEPEIaYu U MPEACTaB-
JIeHUs HHPOPMaLUU

Jlaboparopus MeTamTypru-
4eCKOTro 000py10BaHUs

1. Monenbs nOMEHHOI meun

2. Mopens TUTEHHOTO IBOpa JOMEHHOTO IIeXa

3. Mopenb CBepIAUILHON MaIlIMHbBI

4. Monenb 3IeKTPOIYIIKH

5. Mojaenb 1yroBoii 3JIEKTpOnedn

6. MoJienh MalHbl HENPEPBIBHOTO JIUTHSI 3aTOTOBOK.

AyauTopuun A caMoCTOsI-
TEIbHOU PabOThI: KOMIIbIO-
TEPHBIE KIJIACCHI; YUTATHHBIC
3aJ1b1 OMOJINOTEKH

[epconanbubie KoMIbIOTEPHI ¢ makeToM MS Office, Beixogom
B VIHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTebHYIO CPEy YHUBEPCUTETA

Hamnume aynuropuit mis
TPYNIIOBBIX W HMHIUBHUIY-
aJIbHBIX KOHCYJIbTAllMH, Te-
KYLIEro KOHTPOJSA U IpO-
MEKYTOYHOMN aTTECTAIINU

Jlocka, MyJIbTUMEIUHHBINA TPOEKTOP, JKpaH

Hannune nomemeHuun s
XpaHEeHUus U NpodUIaKTH-
4EeCKOT0 00CITy’)KUBaHUS
y4eOHOT0 000PYTIOBAHHS

HIkags! a1 XpaHeHUs y4eOHO-METOANYECKON JOKYMEHTAaIUH,
y4eOHOr0o 000pYI0BaHMS U yUeOHO-HATJISTHBIX TTOCOOUH.







