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Pabouas nporpamma cocrasiena Ha ocose ®I'OC BO no cremmamsocta 15.05.01
[TPOEKTUPOBAHUE TEXHOJIOTMYECKHMX MAIIMH U KOMIUIEKCOB (npukas
Muno6prayku Poccun ot 28.10.2016 r. Ne 1343)

PaGouas nporpamma paccmoTpena 1 0106pena Ha 3acelaHHu KadeiphI IIpoexTupoBanus
H 9KCILTyaTallii METAJUTYPrHYECKHX MAIIHH B 000pYy10BaHHAS

11.02.2021, npoTokon Ne 9 %
3as. kadeapoii A.I". Kopuynos

Pabouas nporpamMma 0106peHa METoIHueCKOMH KOMHCCHEH uM
03.03.2021 r. nporokosn Ne 4 P

Mpeacenarens _— < A.C. Csurios

Pabouas nporpamma cocragiena:

noueHt kadenpor [InOMMuO, kauj. Texn. Hayk % H.III. Trorepsikos
Penensent:
1. Mexauuk OOO HITI] "T'anbBa" | kanj. TexH. HayK B.A. Pycanos



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roly Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTalliU METAJUTYPTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘Iy'HOB

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTallUU METAJUTYPTHIECKUX

IIporokomor 20 1. Ne

3aB. kadempoii AlT. ﬁ)p‘Iy'HOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpoeKTHPOBAaHUS M IKCIUTyaTalliy METALTyPTUYSCKIX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl [IpOEKTUPOBAHUS U SKCIUTyaTallMd METAUTYPIUIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
yaeOHOM roy Ha 3acefaHuu Kapeapsl [IpoeKTHpPOBaHUS M SKCILTyaTalliy METAJUTYPTHICCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi A.T'. KopuyHoB

Pabouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogqodpena st peanuszanuu B 2027 - 2028
yaeOHOM ToJTy Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTaIlliH METAJUTYPTHICCKUX

[Iporokom ot 20 . Ne

3aB. kadeapoi AlT. E()p‘{yHOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHus AucuMIuiuHbl «[IpoekTHpoBaHME TEXHOJOTMYECKHX JIMHUNH H
KOMIUIEKCOB METAJLTYPTUUYECKUX [IEXOBY SBISETCS:

- 00y4yeHHre MeToJlaM pacyeTa MPOU3BOIUTEIBHOCTH U KOJIMYECTBA MAIMH U arperaToB
METATYPTHYECKUX KOMILJIEKCOB, BHIOOpA W pa3MEIIEHUsI TEXHOJIOTUYECKOTO 000PYAOBaHUS B
COOTBETCTBUM C HUX IMPOIYCKHOM  CIIOCOOHOCTHIO, TIpPY30MOTOKaMH, IMPUMEHEHHEM
MPOTPECCUBHBIX PECYpPCO- U DHEProcOEperaronimx TEXHOJOTHH, HaBBIKAM 3CKH3HOTO
MPOEKTUPOBAHUS METAJUTYPTUYECKUX KOMILIEKCOB;

- U3YYCHHUE CHUCTEMBI OPTaHU3AIMH TPOSKTUPOBAHUS TEXHOJIOTUISCKUX KOMILICKCOB;

- IpuoOpeTeHe HaBbIKOB TPOEKTUPOBAHMUS,

- O3HAKOMJICHHWE C OCHOBHBIMU COBPEMCHHBIMH HAMPABICHUSAMH B MPOSKTUPOBAHUU
TEXHOJOTHYECKUX JIUHUI U KOMITJIEKCOB METAILTyPrHUECKUX LIEXOB;

- BBIOOP HEOOXOJMMBIX TEXHHUYECKUX JAHHBIX JJIi 000OCHOBAHHOTO MPUHSTHUS PEIICHUMA
M0 IPOEKTUPOBAHUIO TEXHOJIIOTUYECKUX KOMIUIEKCOB JJII METaJUTypru4ecKoro Ipou3BOICTBA;

- OBJIAJICHHE JOCTAaTOYHBIM YPOBHEM O0IIENpoecCHOHATIBHBIX U MPOQPECCHOHATBHBIX
KOMITETCHIIMK B cooTBeTCTBUU ¢ TpeboBanusMu PI'OC BO mno cmenumansHoctu 15.05.01
[TpoekTrpoBaHWE TEXHOJIOTHYECCKMX MAIIMH M KOMIUICKCOB crenuanu3anus [IpoekrupoBaHme
METAITYPTUYECKUX MAIIHH U KOMIUIEKCOB.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHON MPorpaMmMbl

HuctmiuimHa — [IpoekTpoBaHWE  TEXHOJNOTHUECKUX  JIMHUH M KOMILJICKCOB
METaJUIypTHUeCKHX II€XOB BXOAUT B 0a30ByIH0 dYacTh y4eOHOTO IUlaHAa O0O0pa30BaTEIbHOM
POTPaMMBI.

I[JI?I HU3YyUCHUA JUCHUITIIMHBI HGO6XOI[I/IMI)I 3HAHUA (YMCHI/ISI, BJIaZICHI/ISI),
c(hOpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

TexHOoI0rnsa KOHCTPYKIIMOHHBIX MAaTEPHUAIIOB

BBenenue B crienuaibHOCTD

Hcropus oTpacin MalMHOCTPOCHUS

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHUILIIMHBI OyIyT
H€06XOI[I/IMBI AT U3YUCHUA I[I/ICIII/IHJ'H/IH/ IMPAKTHK:

HpOCKTI/IpOBaHI/Ie MCTAJUTYPTHUYCCKUX TOABEMHO-TPAHCIIOPTHBIX MalllIMH

[IpousBoicTBEHHAS - KOHCTPYKTOpPCKasl TPaKTHKa

Mexannueckoe 000py0BaHKE arJIOJOMEHHOTO MTPOU3BOJICTBA

MexaHndeckoe 000py0BaHNEe CTAJIETIIABIIILHOTO IIPOU3BOICTBA

Mexanunueckoe 000py0BaHNE BOJIOYMIBHOTO MPOU3BOJICTBA

3 Komnerenuun odyyaromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B pesynbraTe ocBoeHus AucUMILIUHBI (Moayisi) «IIpoekTHpoBaHME TEXHOJIOTHYECKUX
JUHAUA W KOMIUIEKCOB METAUTyprHYecKHX IIeXOB» OOy4aroIluics JIOJKeH 00JanaTh
CJIETYIOIIUMU KOMIIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00ydeHUs
JNIEMEHT
KOMIIETEHINH
OIIK-3 CIOCOOHOCTBIO pelIaTh CTaHAAPTHBIE 33a4K TPO(HECCUOHATLHON 1eATEIHOCTH Ha

OCHOBE UH(GOPMAIIMOHHOMN 1 OMOIMorpaduueckoi KyJIbTyphbl C IPUMEHEHUEM
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH U C Y4€TOM OCHOBHBIX TpeOOBaHUI
nH(pOpPMallMOHHON 06€30MacHOCTH




3HaTh

Crioco0sI mosrydeHust 1 00paboTKH MHGOPMAITUH U3 PA3TUIHBIX
HUCTOYHHUKOB C UCIIOJIb30BAHUEM COBPCMCHHBIX I/IH(bOpMaI_[I/IOHHBIX
TEXHOJIOTUH C UCTIOIB30BAHUEM COBPEMEHHBIX WH(POPMAIIMOHHBIX
TE€XHOJIOTHM, INPUMEHSTH IIPUKIAJHBIEC IPOrPAMMHBIE CPEACTBA IIPU
peIIeHUH MTPAKTUICCKUX BOIIPOCOB C HCIIOIB30BAaHUEM TTEPCOHAITBHBIX
KOMITIBKOTCPOB C MPUMCHCHUCM IMPOTPaMMHBIX CPCACTB O6H_ICFO u
CIEIUAIBHOTO HA-3HAYCHHUS, B TOM YHCIIC B PeXKUME yIAIEHHOTO JIOCTYyIa

YMeTn

[Tonydats u 06pabaThiBaTh HHGOPMALIUIO U3 PA3TUYHBIX UCTOYHUKOB C
MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH,
MIPUMEHSATH MIPUKJIAHbIE IPOIPAMMHBIE CPEICTBA MPU PELICHUN
IIPaKTUYECKUX BOIPOCOB C UCIOJIb30BAaHUEM IIEPCOHAIBHBIX KOMIILIOTEPOB
C MPUMEHEHUEM MPOTPaMMHBIX CPEACTB OOILEro U CHeHaTbHOTO
HA3HAYEHUS, B TOM YUCIIE B PEKUME yIaNEHHOIO JOCTYIIa

Brnaners

Haspikamu nomydenust 1 00paboTku HHGOPMAIMY C UCTIOTH30BAHUEM
MH(POPMALIMOHHBIX TEXHOJIOTUH.
HaBbikaMu nprMeHeHUs1 COOTBETCTBYIOLIUX POTPaMMHBIX CPE/ICTB.

[TK-12 criocoOHOCTRIO 00ecTieunBaTh MOICTUPOBAHNE MAIIIMH, JIEKTPOIPUBOJIOB,
THJIPOIIPUBOJIOB, CPEJICTB TUAPOITHEBMOABTOMATHKH, CUCTEM, PAa3JIMYHBIX KOMIUICKCOB,
MIPOIIECCOB, 00OPYAOBAHUS U TEXHUYCCKUX OOBEKTOB U TEXHOJIOTUYECKUX MTPOIIECCOB C
UCIIOJIb30BAaHUEM CTaHJIAPTHBIX IMAKETOB M CPEJCTB aBTOMAaTU3UPOBAHHOTO MPOCKTUPOBAHMSI,
MIPOBOMTH IKCIIEPUMEHTEHI 110 33JaHHBIM METOIUKaM C 00paOOTKOM U aHAJIM30M PE3yIbTaTOB

3HaTh

Ha3HAYCHUEC, OCHOBHBIC XaPAKTCPUCTHUKHU, KOHCTPYKIUIO U IPUHIHAIL
I[GflCTBI/I?I MCTAJUTYPTHUYCCKUX MAIlMH 1 O60py,I[OBaHI/I$[; MCTOABI pacyecTa
L[eTaneﬁ " Y3JIOB MCTAJLITYPIruiCCKUX MalllMH; ITOHATHC HHHaMquCKOﬁ
MOJACIN MallMHBI U €€ MaTCMAaTUYCCKOEC OITMCaHUEC

VYmMmern

croco0eH o0ecreurnBaTh MOJICTUPOBAHUE MAIIIMH B COOTBETCTBUH C €€
KOHCTPYKIIMEH, KHHEMAaTHUECKON CXEMOM, TUTIOM U XapaKTepPUCTUKAMHU
IIPUBOJIa; IPUMEHATH CTaHAAPTHBIE METOABI pacyera IPU IPOEKTUPOBAHUN
MaIIHH, HIeKTPOIPUBOIOB, THIPOIIPUBOIOB, CPEACTB
FI/II[pOHHeBMoaBTOMaTI/IKI/I

Bnanerts

HaBBIKAMH pacyeTa Ha MPOYHOCTh M JIOJITOBEYHOCTh Y3JIOB U JeTallel
MaIIIfH; HaBbI-KaMH 3CKU3HOTO, TEXHHUYECKOTO U pad0Yero MpoeKTHPOBAHUS
y37I0B MaIlIuH

[TK-14 cnocoOHOCTBIO0 MPUMEHSTH CTaHAAPTHBIE METO/IBI pacueTa Mpu NPOEKTUPOBAHUN MAIINH,
AJIEKTPONPUBOOB, THIPOIPUBOIOB, CPEACTB IMIPOINIHEBMOABTOMATUKH, CUCTEM, Pa3IUYHbIX
KOMILJIEKCOB, IIPOIIECCOB, 000PYIOBAHUS M IPOU3BOICTBEHHBIX OOBEKTOB, €Tl U y3II0B

MAaIlIMHOCTPOCHUS

3HaTh

KOHCTPYKIOHWIO Y IPUHIUIL HGﬁCTBI/ISI COBPCMCHHBIX TUIIOB
MCTAJUTYPIUUYCCKUX MAIIWH; UMCTb IIPEACTABIICHUC O ITPOCKTUPOBAHNH,
HCIIBITAHUAX U MOACITIUPOBAHUN MAIllMH, 3JICKTPOIIPUBOIAOB,
TUAPONPHUBOJAOB; MCTOABI pacuCTa IIpU MPOCKTUPOBAHWUU MAIIIHWH,
SJICKTPOMMPHUBOAOB, THAPOIIPUBOA0B, MATEMATUYCCKOC OIMMCAHUC
,Z[I/IHaMI/I‘-ICCKOI\/'I MOZCIIN, AHAJITUTUYCCKUC U YUCJICHHBIC METOAbI €€ PCIICHU A




Ymetn pa3pabarbIBaTh JUHAMUYECKHUE MOJEIU MALINH B COOTBETCTBUM C €€
KOHCTpYKLUEH, KNHEMATUYECKOU CXEMOH, TUTIOM U XapaKTEPUCTUKAMHU
IIPUBOJIA; PACCYUTHIBATH AM-HAMUYECKUE HATPY3KH B MAIMHAX C yYETOM €€
KOHCTPYKLIMU ¥ IPUMEHEHHUSI 10 HAa-3HAYEHUIO HA CTaIUAX POEKTUPOBAHUS
U DKCIUTyaTallMK; IPOBOJUTH SKCIIEPUMEHTHI 110 3aJaHHBIM METOIUKAM C
00pabOTKOW U aHATU30M PE3yIbTaTOB

BJIaI[eTB HaBBIKaMH 3CKHM3HOT'0, TCXHUYCCKOI'O 1 pa60qer0 IIPOCKTUPOBAHUSA Y3J10B
MalInuH, HaBbIKaMH 06pa60TKI/I SKCIICPUMCHTAJIbHBIX JAHHBIX; HABBIKAMU
Ha3HA4YCHHA TOYHOCTHBIX IIapaMETPOB IJId TUIIOBBIX CO@,Z[I/IHCHI/Iﬁ B
MallMHOCTPOCHUHU

ITK-16 criocoOHOCTBIO OArOTABINBATh TEXHUYECKHE 3aJJaHUs Ha pa3pabOTKy MPOEKTHBIX
peleHnid, pa3pabaThiBaTh 3CKU3HbIEC, TEXHUUECKUE U PadOYHe MPOSKTH MAIINH,
3JEKTPOIPUBOJOB, TMAPOIIPUBOIOB, CPEACTB I'MAPOITHEBMOABTOMATUKH, CUCTEM, Pa3JINYHBIX
KOMIIJIEKCOB, TIPOIIECCOB, 000PYIOBAHMUS M MPOU3BOACTBEHHBIX OOBEKTOB C HCIIOJIb30BAaHHEM
CPEeACTB aBTOMAaTH3aLMK IPOSKTUPOBAHUS U N1EPEIOBOI0 OIbITA pa3pabOTKU
KOHKYPEHTOCIIOCOOHBIX U3JIEIUN, y4aCTBOBATh B PACCMOTPEHUU Pa3IMUHON TEXHUUECKON
JOKYMEHTAIUH, IOJIrOTaBIMBATh HEOOX0AUMbIE 0030PbI, OT3bIBbI, 3aAKJIIOYECHUS

3HaThb IIPUHIAIT ,Z[CﬁCTBHH 1 KOHCTPYKIHUIO MEXaHUYCCKOI'O O60py,Z[OBaHI/IH,
IMPUMCHACMOI'0 Ha MCTAJUTYPTUYCCKUX MMPCANIPUATUAX,; STAIIbI, ITIOPAOOK U
MCTOAUKY MMPOBCACHUS ITPOCKTHBIX pa60T

YMethb BbIOMPATh METATYPrUYeCKHE MAIIMHbI JJI1 KOHKPETHBIX YCIOBUI
AKCIUTyaTaluy U 00ecrieuyeHHs] KaueCcTBa BBITYCKaeMOM POAYKIIUU

Bnanets crmoco0aMu MOBBIIIEHHUS HaAgCKHOCTH TCXHOJIOTHYCCKOI'O O60py,HOBaHI/I$I
MCTAJLUTYPIU-4CCKUX LEXOB

IICK-3.1 crtocoOHOCTBIO IEMOHCTPUPOBATH 3HAHUS IIPUHITUIIOB U OCOOCHHOCTEH CO3/TaHMs
TEXHOJIOTHYECKUX KOMIUIEKCOB JIJII METAJUTyPTHYE€CKOTO TTPOU3BOACTBA M MX OCHOBHBIX
TEXHUUYECKUX XaPAKTEPUCTUK

3HaTb MPUHIUIIBL 1 0COOEHHOCTHU CO3JaHus TEXHOJIOTHYCCKUX KOMIIJICKCOB B
MCTAJLTYpPIr, OCHOBHBIC XapaKTCPHUCTUKU U Tp€6OBaHI/I$[, MNPpEABABIACMBIC K
MalllMHaM 1 MCXaHHN3-MaM

Ymerb pa3pabarbIBaTh ICKU3HBIX, TEXHUYECKUX U PA0OUYMX IMPOEKTOB MPU
pa3paboTKe TEXHOJIOTHYECKOTO 000pYyI0BaHUS U KOMILJIEKCOB

Bnagertn HaBBIKaMH pa3pa6OTKI/I 9CKU3HbIX, TCXHUYCCKUX U pa6oqnx IIPpOCKTOB

[1CK-3.3 crtocoOHOCTBIO BBIOJIHATE PA0OTHI 10 NPOEKTUPOBAHUIO TEXHOIOTMUECKUX
KOMIIJIEKCOB I METAJUTyprHYeCKOro Mpor3BOICTBA

3HaTh CITye0HO€ Ha3HAYCHUE TEXHOJOTUYECKOTO 000PY/I0BaHNUS, COICPIKAHNE
TEXHUUYECKUX YCIOBUI HA 000PYIOBAHUE; ITAIIbI, MOPAIOK U METOAUKY
MIPOBEICHUS TIPOSKTHBIX pa0dOT NpH pa3pabOTKe TEXHOIOTHIECKOTO
000pyIOBaHUs U KOMILIEKCOB

YMeTh BBI6I/IpaTB TEXHUYCCKUC JaHHBIC 06OPYI[OB8.HI/I$I, CpCACTB
TEXHOJOTHUYCCKOI'0 OCHAICHUSA, CPEACTB obecrieueHUs KOHTPOJIA Ka4eCTBa
U3IEIUN Ipu pa3pa60TKe TCXHOJIOTHYCCKOT'O O60py,ZlOBaHI/I}I 1 KOMIIJICKCOB

Bnaners HaBBIKAMH BBIOOPA 000PYI0BaHUSI, CPEJICTB TEXHOJIOTHIECKOTO OCHAIIICHUS,
TEXHUUYECKUX CPEJICTB MPH BBIMOJIHEHUU paOOT MO MPOSKTHPOBAHUIO MAIITUH
Y KOMIIJIEKCOB




[1CK-3.6 crtocoOHOCTBIO BBIOMpaTh HEOOXOIMMbIC TEXHUYECKHE JaHHBIC JII1 000CHOBAaHHOTO
HpI/IHSITI/HI pCH_IeHI/Iﬁ 10 HpOCKTI/IpOBaHI/IIO TCXHOJIOTHYCCKUX KOMIIJICKCOB IJIA
METAJLTyPrHYECKOT0 IPOU3BOJICTBA

3HaTh

opraHu3anus mpouecca IMpOoCKTUPOBAHUA-KOHCTPYUPOBAHHA 1 OCBOCHHA
TCXHOJIOTHYCCKOI'O 060py,Z[OBaHI/ISI; MCTOAUKY IMPOBCACHUSA TCXHUKO-
OKOHOMHYECCKOI'0 aHajInu3a BapruaHTOB IIPOCKTHBIX peI_HeHI/Iﬁ IIpu pa3pa60TKe
TCXHOJIOTHYCCKOTI'O 060py,Z[OBaHI/ISI 1 KOMIIJICKCOB

VYmMmern

MIPOU3BOIUTH TEXHUKO-3KOHOMHYECKOE CpaBHEHUE pa3padaThiBaeMbIX
MIPOEKTHBIX PEIIeHUH Npu pa3paboTKe TEXHOJIOTMUYECKOro 000pyI0BaHuUs U
KOMILJIEKCOB

Bnanets

HaBbIKAMU BBIOMPATh HEOOXOAMMbIE TEXHUYECKHUE JaHHBIE IS
000CHOBAHHOTO MPHU-HATHS PEIICHUH MO MPOSKTUPOBAHUIO
TEXHOJIOTMYECKUX MAIIWH U KOMILIEKCOB




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akama. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 207,4 akaz. 4acoB:
—aynuropHas — 198 akan. 9acos;

— BHeaynuTopHas — 9,4 akaJl. 4acoB;

— caMocTosTenbHas padora — 81,2 aka. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

®dopma aTTecTaluu - 9K3aMeH, KypCOBOH MPOEKT

AynutopHast 3 =
o | KOHTaKTHas pabora E 3 ®dopma TeKyIero
=
Paszen/ Tema % (B axaz. yacax) E > Bun 3 KOHTPOJISA Kox
S g ©|caMOCTOATENBbHON | yCIIeBaeéMOCTH U
JUCIUIUIAHBL 5 £ ., | xomnereHnuu
@) g & paboThI MIPOMEKYTOYHOM
na0. MPaKT. | = &
Jlek. Z s aTTecTaluu
3aH. 3aH. QO &
1. Pazgen 1
1.1 Bsenenue. OcHOBHbIE CamocrosTenbHOe
TIPE/ICTaBICHUS 0 n3ydeHue yaeOHon
METaJLTyPTHYECKOM Y HAy9HO
MIPOU3BOJCTBE, COCTOSIHUE U 4 1 JUTEPaTypPhl VYcerHbIi onpoc OIIK-3
MIePCTICKTUBBI pasBUTHIL Pabora ¢
METaJUTypTrUuecKoil JIEKTPOHHBIMU
MIPOMBIIITIEHHOCTH O6ubimorexamu
CamocrosTenpHOE
u3y4yeHHne yueOHoun
Y HAY9HO
1.2 TeopeTHdeckre OCHOBBI e ZITI .
TEXHOJIOTUYECKUX JIMHUHA U 4 1 patyp VYerHblii onpoc OIIK-3
6 Iounck
KOMILUIEKCOB .
JIONIOJTHUTENILHOM
UHPOPMALIUH T10
3aJlaHHO Teme
CamocrosTenpHOE
u3y4yeHHne yueOHon
13 TexHONMOTHYECKHE Y HAy9HO
OCHOBBI  ITPOEKTHPOBAHMUS JUTEPATypPhI . ICK-3.1,
4 1 VYerHbii onpoc
METAJTyPTHIECKUX [Tonck OIlK-3
MPEeNNpPUIATHN U IIEXOB JIOTIOTHUTEIHHON
“HGOPMALIUH T10
3aJJaHHON TeMe




CamocrosiTenbHOE
n3yueHne y4eOHOH

paboThI

Y HAYYHO
JUTEPATYPbI
Buremens
1.4 CrocoObl, MalIuHbB U parop 3alUTa IICK-3.1,
padoThI N
arperatbl JUisl TMOJTOTOBKU 1abopaTopHOii 1 I1CK-3.3,
6/21 | 6/3,21 ITouck .
IIMXTOBBIX MAaTEpPHANIOB K . | mnpakTHueckoit I1CK-3.6,
. JIOIIOJIHATEILHOM
JIOMEHHOM IIIaBKE P — pabor TIK-12,
pMmar TIK-14, TIK-16
3aJaHHOM TEME.
Brimonaenne
MPAKTHYECKOH 1
nabopaTtopHoOH
paboThI.
CaMmocTosATeIbHOE
n3yueHue y4eOHOM
Y HAYYHO
JUTEpaTyphl [ICK-3.1,
ITouck 3alUTa IICK-3.3,
15 [IpoextupoBanue JIOTIOJTHUTENBHON | MPaKTU4ECKON U I1ICK-3.6,
6/21 6/21 .
JTOMEHHBIX I[€XOB uHpOpManuK mo | mgabopaTtopHoO OIIK-3,
3aJaHHOM TeMe pabot TIK-12,
Brinonnenue TIK-14, T1K-16
MPaKTHYECKOH U
nabopaTopHO
pabot
CamocTrosTenpHoe
u3ydyeHue yueOHon
pamne TCK-3.1,
! I'Tglicip 3aIuTa TICK-3.3,
1.6 Obmwe pemenms B OIOJIHUTEILHOM | 11 aKTMI{liecxoﬁ u TICK-3.6,
MPOCKTUPOBAHHUH 6/21 421 ZIL/IH o p 6 . TIK-12,
CTaJICIUIaBUJIBHBIX IIEXOB PMAILIH 110 J1abOpaTopHOn TIK-14,
3aJjaHHOH TeMe pabot
B TIK-16,
I:IHOHHGHI/IVG OIK-3
MPaKTHIECKON U
nabopaTopHO
pabot
CamocrosaTensHoe
u3ydyeHHne yaeOHon
n:IITiaZITIHOm ICK-3.1,
patyp TICK-3.3,
ITonck 3amuTa
1.7 IIpoekTupoBanue OTOJHUTEIILHOW | MPaKTUYECKOU U TICK-3.6,
' POCKTHP 82U | 82u JIOTOHHTEN P 8 TK-12,
KOHBEPTEPHBIX I[CXOB UHPOPMALIUH T10 nabopaTopHO [K-14
OTHEHTE OIK-3
MPAKTHIECKON U
nabopaTtopHoOi




CamocrosiTenbHOE
n3yueHne y4eOHOH

Y HAYYHO
JII/ITepZ;‘IypBI TICK-3.1,
ITouck 3aImTa IICK-3.3,
1.8 [IpoekTrpoBaHue . . I1CK-3.6,
AIIEKTPOCTAJICTUIABUIIbHBIX 4 6/21 8 14 JIOMOMHHUTCIBHOM | MPAKTHACCKON 1 TK-12,
LEXOB HH(bOpMaHHH no | nabopaTopHOi IK-14.
3aJJaHHOW TeMe padoThI TIK-16,
BI)IHOJ'IHGHI/IUG OTIK-3
MPAKTUIECKOH U
nabopaTopHO’
padoThI
Hroro no paszzuerny 32 | 32/10M4 |32/9,21| 8,4
HUroro 3a cemectp 32 | 32/104 |32/9,21]| 8,4 JK3aMeH
2. Pasznen 2
CamocrosTensHOe
n3y4YeHHne yueOHOn
1 HAY9HO
JUTEPATYPbI I1CK-3.1,
2.1 ITpoextupoBanue IMouck 3aIIuTa OIIK-3,
pa3IHBKA CcTaau Ha 6 621 6211 128 JIOTIOTHUTENBHON | TPaKTUIECKOH U IICK-3.3,
MalllMHaX  HENpPEepPHIBHOTO " | unpopmauuu o | maGoparopHou [1CK-3.6,
nuThs 3arotToBok (MHJI3) 3aJJaHHOW TeMe padoThI TIK-12,
Brinonnenne TIK-14, TIK-16
MPAaKTUYECKOU U
nabopaTopHOi
padoThI
CamocrosTensHOe
n3y4YeHHne yueOHOn
U HAYYHO
JIUTEPATYPbI VerHuit onpoc IICK-3.1,
2.2 OOume pemieHus B Touck . 3alUTa OIIK:3,
JIOMOJHUTEILHON N IICK-3.3,
MIPOEKTUPOBAaHUU 6 6/21 621 | 15 N MPaKTUIECKON U [CK-3.6
MPOKATHBIX I[EX0B SA/IaHHOH TeMe nabopaTopHO HK-lé, '
Brinonnenue paboTet TIK-14, T1K-16
MPaKTHYECKOU U
nabopaTopHOi
paboTs
CamocrosTenpHOe
n3y4YeHHne yueOHOH
U HAYYHO
JIUTEPATYPbI IICK-3.1,
IMouck 3almra OIlK-3,
2.3 IIpoexTupoBanue N .
JIOTIOJTHUTENBHOM | MpakTHyeckon u I1CK-3.3,
COPTOBBIX MIPOKATHBIX 6 7/41 721 | 15 .
uHbOpMaIMK 0 | J1abOpaTOpPHOIL I1CK-3.6,
TieX0B 3aJJaHHON TeME paboThI TIK-12,
Brinosnnenne TIK-14, TIK-16
MPaKTHYECKOU U
nabopaTopHOIH

paboThI




CamocrosiTenbHOE
n3yueHne y4eOHOH

Y HAYYHO
JUTEPATYPbI IICK-3.1,
ITouck 3amuTa I1CK-3.3,
2.4 TIpoekTupOBaHUE LIEXOB N .
o N JIOTIOJTHUTENHHON | MPaKTUIECKON U IICK-3.6,
ropsiueit JIMCTOBOMI 8 7/41 7211 | 15 .
IpoKaTKE HH(bOpMaHHH no | nabopaTopHOi IK-12,
3aJaHHON TeMe padoThI OIIK-3,
Brinonnenue TIK-14, TIK-16
MPAKTHIECKOH 1
nabopaTopHO’
padoThI
CamocTosTebHOe
n3yueHHe y4eOHOMH
U Hay4HO
JII/ITepZ;‘IypBI TICK-3.1,
ITouck 3aImTa IICK-3.3,
2.5 TIpoekTHpOBaHHUE 1IEXOB . . I1CK-3.6,
XOJIOJHOM MPOKATKU JINCTOB 8 8/3,21 | 8/4U 15 AOTIOHATCIEHOK Hpag TH%CKOHUH TIK-12,
W CHT I/IH(i)OpMaEII/II/I 10 nabopaTopHoOi IK-14.
3aJaHHOU TeMe padoThI
Brimonnenue TIK-16,
N OIIK-3
MPAaKTHYCCKON U
nabopaTopHOi
padoThI
Wroro no pasneny 34 134/15,21|34/1211 | 72,8
Hroro 3a cemectp 34 (34/15,21|34/121 | 72,8 9K3aMEH, KII
OIIK-3,TICK-
3.1,IICK-
Hrtoro no aucuuIiinge 66 66/515’2 66/511’2 81,2 KypcaoK]:;;diI:)’oeKT 3.3,IICK-
3.6,IIK-12,I1IK

-14,ITK-16




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pazoBaTenbHbIN NPOIeCcC PeaTu3yeTcsl ¢ HOMOIIbIO TPAAUIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI: (DOpMBI, HaNpaBlCHHBIE HAa TEOPETHUYECKYI0 MOJATOTOBKY CTYICHTOB (JIEKIIHH,
camocrosiTelibHass paboTa B ayAUTOpPUM, KOHCYJIbTaluu) U (OpPMbI, HampaBieHHbIE Ha
NPaKTUYECKYIO MOATOTOBKY (Ja0opaTopHbIe pabOThI, MPAKTHYECKUE 3aHATHS U CAMOCTOSTEIIbHAS
pabora).

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHJOB  y4eOHOM paboOTBl B KauecTBe
o0pa3oBaTeNbHbIX  TEXHOJOTMM B  mpenojaBaHuu  aucuuiuiabl  «lIpoektupoBanue
TEXHOJOTMYECKUX JIMHUI U KOMITJIEKCOB METAJLITyPIrUUECKUX LIEXOBY UCIIOJIb3YIOTCS:

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJJAralllyl0 MPSAMYH0 TPaHCISALIUI0 3HAHUM  OT
npenoAaBarels K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METOMO0B 00ydeHus1). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PEeNpOAYKTUBHBIHN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPATUIINOHHBIX TEXHOJIOTHIA:

Nndopmannonnas Jeknuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaia B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalIbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

[IpakTuueckoe 3aHsTHE, OCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN U HAaBBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

JlabopaTopHas paboTa — opranu3zanusi yaeOHOM paboThl C peaIbHBIMU MaTEPUATBHBIMU U
WH(GOPMALIMOHHBIMU O0OBEKTaMH, HKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2. VlHTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allksg 00pa30BaTENIbHOIO IMpoliecca, KOTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTIOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JIsi HUX oOpa3oBaTenbHOTO pe3ynbrata. Hapsay co
CHEIMAIIM3UPOBAHHBIMU ~ TEXHOJOTUSMU  TaKOro  poja  INPUHIUIN  HMHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTHBHOCTH MOJPa3yMeBAET CyOBEKT-CYyOBEKTHBIE OTHOILIEHHS B X0Jie 00pa30BaTeIbHOIO
npolecca 1, Kak cieicTsue, GopMHpoBaHHE caMOpa3BUBaroLIEiics HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

B oOpa3zoBaTenbHOM Ipoliecce aKTUBHO MPUMEHSIOTCS MYJIbTUMEIUHHbIE TEXHOIOrHU. B
IIPOLIECCE YTEHUs JIEKUUN NPUMEHSIOTCA MPE3EHTAlUH, COACpXKAIlUe pa3JINYHble BHJIbI
uH(pOpMallMU: TEKCTOBYIO, 3BYKOBYIO, rpaduueckyro. Illupoko mpuMeHSIOTCS CTyIeHTaMH
AJIEKTPOHHBIE YYEOHMKH, TJ€ MPEICTABICH JOCTATOYHO LIMPOKHUI apceHasl MYIbTUMEIUHHBIX
CPEJICTB, YTO HE UJET B CPAaBHEHUE C HCIIOJIb30BAHUEM OOBIYHBIX «OyMakHBIX» yueOHHKOB. Ha
IIPAKTUYECKHUX 3aHATHAX - MCIIOIb30BAaHUE TECTOBBIX MPOrPaMM JUIsl 3aKPEIUIEHUS U KOHTPOJISA
3HAHUM.

Kaxnplii oOywaromuiics B Te4deHHE BCEro IepuoAa oO0ydeHus obOecrneunBaeTcs
WHIUBUTyaJIbHBIM HEOTrpaHUYEHHBIM JIOCTYTIOM K AJIEKTPOHHOMN
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpejie YHUBEPCUTETA.

6 YueOHO-MeTOAUYECKOE 00ecniedeHHEe CAMOCTOSITeJIbHOI padoThl 00y4arImmMXcst
[Ipencrasneno B mpuioxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecCTALMH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIUHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:



1. IIpoekTupoBaHUE TEXHOIOTUYECKUX JTUHUN U KOMIUIEKCOB METAILTYPIHUECKUX IIEXOB
[DnexTponHbIii pecypc] : yuebnoe mocobme / M. B. AkcenoBa, B. U. Kagommuwukos, U. ]I
Kamomnu-koBa u np. ; MI'TY, [kad. [IMul’]. - Marauroropck, 2011. - 143 c. : wi., Tabi. - Pexxum
J0CTyMa:
ttps://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/1/109259
4/525.pdf&view=true. - MakpooObeKT.

2. Axcenosa M.B., Kagomnukos B.U. u 1.p. [IpoekTrpoBanne TeXHOIOTHYECKUX JTUHUN
U KOMITJIEKCOB METAJLTyprUuecKux 1exoB: (yueOHoe mocodue. PexkomeHaanus yrnoiHOMOYESHHON
opranu3zaiun Ne -808 ot 26.09.11r.):Maruutoropck: ®I'6OY BIIO «MI'TY», 2011.-150¢c

3. CapenbeBa P. H. [IpoexkTupoBanre TOMEHHBIX [IEXOB [ DIIEKTPOHHBIN pecypc] : yueOHOe
nocobue / P. H. Casenbena ; MI'TVY, [kadp. MOM3]. - 2-¢ u3a., moarot. mo ned. u3a. 2011 r. -
Maruautoropck, 2016. - 1 oanekrpon. onr. guck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2733.pdf&show=dcatalogues/1/1132
614/2733.pdf&view=true. - MakpooOBEKT.

4. CagenbeBa P. H. TlpoexktupoBanue craneniaBUiIbHbIX IEX0B [ DJIEKTPOHHBII pecypc] :
yueoHoe nocobue / P. H. CaBenbesa ; MI'TV, Ka(b MOM3. - Maruutoropck, 2010. - 56 c. :
CXEMBI, TaoII. Pexxum I{OCTyHa
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 310.pdf&show=dcatalogues/1/10683
50/310.pdf&view=true. - MakpooOBbEKT.

5. CasenseBa P. H. IlpoexTupoBaHHE MPOKATHBIX 1E€XOB [DJIEKTPOHHBIN pecypc] :
yueOHoe nocodue / P. H. CaBenbeBa. - Marauroropck : MI'TY, 2012. - 1 371eKTpOH. OIT. AUCK
(CD-ROM). Pexum JIOCTYTIa:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 1010.pdf&show=dcatalogues/1/1119
221/1010.pdf&view=true. - MakpooOBEKT.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. IlpoekTupoBanre 00OpyIOBaHUS arIOMEPAIIMOHHBIX [IEXOB [DJIEKTPOHHBIN pecypce] :
yuebHoe mocobue / M. B. Aunapocenko, B. U. Kamommnukos, M. JI. Kagomnukosa, E. B.
KynukoBa. - Maruutoropck @ MITY, 2015. - 87 c. : Tabn., wi - Pexum npocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=895.pdf&show=dcatalogues/1/11188
20/895.pdf&view=true. - MakpooOBEKT.

2. IIpoekTupoBanue 000pyIOBaHUS TOMEHHBIX IIEXOB [ DJICKTPOHHBINA pecypc] : yueOHOe
nocobue / M. B. Auapocenko, B. U. Kagomnuukos, U. JI. Kagomuukosa, E. B. Kymukosa. -
Marautoropck :  MITY, 2015, - 111 .. : wunr - Pexum  pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/11188
26/896.pdf&view=true. - MakpooOBEKT.

3. TlpoexkTupoBaHue MPOKATHBIX [IEXOB [DJICKTPOHHBIN pecypc] : yueOHoe mocobue / M.
B. Augpocenko, B. U. KaI[OI_HHI/IKOB . [1. Kagomrnukosa u ap. - Marauroropek : MI'TVY, 2015. -
55 c. WL - Pexum JIOCTYyTIA:
https://magtu. mformsvstema ru/uploader/fileUpload?name=897.pdf&show=dcatalogues/1/11188
28/897.pdf&view=true. - MakpooOBbEKT.

4. TlpoexTupoBaHue OOOPYIOBaHHS IIEXOB ariiOMEPallMOHHOTO H JOMEHHOTO
POM3BOJICTBA [ DNEKTPOHHBIHN pecype] : yueoHoe nocodue / M. B. Auapocenko, O. A. ®umarosa,
B. 1. Kanomnukos, E. B. Kynukosa ; MI'TV. -MarHHToropCK : MI'TY, 2016. - 1 31exTpoH. OnT.
TICK (CD-ROM). Pexum JIOCTyTIA:
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 2568.pdf&show=dcatalogues/1/1130
370/2568.pdf&view=true. - MakpooObEKT.

B) MeToauyeckue ykazanus:
1. CasenveBa P.H. IlpoextupoBaHue mpoKaTHBIX 1IE€XOB: YueOHOe mocobue.-
Marnutoropck: MI'TY, 2008. — 67 c.


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=310.pdf&show=dcatalogues/1/1068350/310.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=310.pdf&show=dcatalogues/1/1068350/310.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1010.pdf&show=dcatalogues/1/1119221/1010.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1010.pdf&show=dcatalogues/1/1119221/1010.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=895.pdf&show=dcatalogues/1/1118820/895.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=895.pdf&show=dcatalogues/1/1118820/895.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/1118826/896.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/1118826/896.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=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

2. AxcenoBa M.B., CasenbeBa P.H., IIpoekTupoBaHue JIMHUU OKYCKOBaHHS JKEJIE30PYIHOTO
CeIpbsi. MeToanueckue ykasaHus K JabopaTtopHoil pabore mo aucuuiuinHe «TexHomornueckue
JIMHUM U KOMIUIEKChl METAJUTYPTHUECKUX LeX0B» Maruuroropck: M3a-Bo MarHuroropck. roc.
TexH. yH-Ta uM. [.11. Hocoga, 2009.

3. AxcenoBa M.B. Kanomnuukos B.W.. [IpoektupoBanue JTUHUM MPOU3BOICTBA YyT'YHA B
JOMEHHBIX Tedax. Meronudeckue ykazaHus K JabopaTopHOM paboTe MO AUCHUIUIMHE
[IpoexTupo-BaHNe TEXHOJOTMUYECKUX JUHUNU M KOMIUIEKCOB METAJUIYPrU4YE€CKUX ILIEXOB ' JJIs
crya. cuen.150401.- Maruuroropcek: M3n-so Marauroropck. roc. Tex. yH-ta uM. I.1. Hocosa,
2011.-9c¢.

4. AxcenoBa M.B. Kagomaukos B.U.. [IpoektupoBanue JUHUN MPOU3BOACTBA CTAJIA B
KOHBepTepax. Meroauueckue yKkazaHuss K JabopaTopHOoil pa®oTe MO  IUCIMILIMHE
«IIpoekTupOBaHHE TEXHOJOTMYECKUX JIMHUM M KOMIUIEKCOB METAJUIyPIMYECKUX LIEXOB» JJIA
CTYJIEHTOB, oOywatouuxcsi no HampapieHutol51701 «lIpoexkTupoBaHrue TEXHOJIOTHUECKUX
MaIIMH U KOMIUIEKCOB» Bcex ¢popM oOyueHusi: MarHuToropck: roc. Texs. yu-ta uMm. I.J1. Hocosa
, 2013. 23c.

5. Aanpocenko M.B. Kagomnukora W1.JI. Kagomuankos B.M. TexXHUKO-2KOHOMHYECKOE
000CHOBaHHE M 3aJaHUE Ha TPOCKTUPOBAHHE TEXHOJIOTHYECKUX JIMHUH U KOMILJIEKCOB
MeTaJulypruue-ckux npeanpuaruii Marauroropek: M3n-so Marauroropcek. roc. TeXH. YH-T UM.
I'. . Hocoga, 2013. - 17 c.

6. CaBenpeBa P.H. Mertoauueckue yka3aHUS 10 BBIIIOJHEHUIO KypCOBOUM pabOTHI
crynentamu HanpaieHus 151000 — TexHonmormueckue MamMHBI W O0OpyAOBaHHE. -
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta uM. [.J1. HocoBa, 2014. — 26 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieyeHue

Haumenosanue I10 Ne norosopa CpoKk JIeHCTBYSI JIUTICH3UH
7Zip ¢B0001HO pacupocTpansgeMmoe 110 0eccpoyHO

MS Office 2007 |y 135 1 17.09.2007 Geccpouro
Professional

MS Windows 7

Professional(ms  |[A-1227-18 ot 08.10.2018 11.10.2021
KJI4CCOB)

MathCAD v.15

Education J1-1662-13 o1 22.11.2013 OeccpouHo

University Edition
Bpayzep Mozilla

Firefox cB0001HO pacnpocTpansemoe [10 OeccpouHo
Bbpaysep Yandex |cBoGoaHO pactpoctpansemoe I10 0eCCpOUIHO
Adobe Reader cB00OAHO pactpocTpansemoe [10 06eccpouHO
ACKOH Komnac

3D 516 J-261-17 ot 16.03.2017 6eccpoyHO
Autodesk

AutoCAD yueOHas Bepcus 6eccpouHo

Mechanical 2020

IIpodeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
| HasBanue kypca | Ccbuika




denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
YUPEIKICHUE «DenepanbHbIi uncrturyt|URL: http://www1.fips.ru/
POMBIILICHHOW COOCTBEHHOCTH
[Touckosas cuctema Axagemus Google (Google
Scholar)
HanumonansHas
undopManMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHACKC HAYYHOI'O IIMTHPOBAHMUS
DIeKTpoHHBIE pecypcbl ondmoreku MI'TY um.
I".1. Hocoa
MeskayHapoaHas HAYKOMETpPHYECKast
pedeparuBHas U moaHOTEKCTOBas Oaza manubix [http://webofscience.com
nHayunbix n3ganuii « Web of sciencey
MexnyHapoaHas pedeparuBHas u
IIOJTHOTEKCTOBAsl _ CrpaBoYHas 0a3a JTaHHBIX
MexnyHnapoaHas ~ 0a3a  MOJHOTEKCTOBBIX
KypHaIIoB Springer Journals

9 MaTepHa/IbHO-TEXHHYECKOe oDecredyeHre TUCIUTIIHHBI (MOTYJIst)

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

http://magtu.ru:8085/marcweb?2/Default.asp

http://scopus.com

http://link.springer.com/

MatepuraiabHO-TEXHUYECKOE 00ecrIeYeHNE IUCIUIUIMHBI BKIIOYAET:

VY4eOHble ayTUTOPUU JIJIsl IPOBEICHUS 3aHATHI JEKIIMOHHOTO TUMa: MynbTUMETUHbIC
CpeACTBa XpaHEHMUsI, TIepelavun 1 TPEACTaBICHUS HH(POPMAIIHH.

KoMIu1exThl pa3iaTouHOro HarfsiJHOro MaTepuaa, KOTOphIe BKIIIOUYAIOT B ¢e0s OMIOPHbBIE
CXeMBI, rpauKH, TAOIUIIBI, WILTFOCTPAIHH.

Y4eOHble aynUTOpPUU s TPOBEACHHS] MPAKTUYECKUX 3aHATUSA, TPYIIOBBIX
KOHCYJIbTAIMM, TEKYIIETr0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluU

1. [eiicTBytomasi MOZENb TOMEHHOMU MeYU

2. JleficTBy¥rOIIIast MOJIENb JINTEHHOTO JBOPA IOMEHHOTO IIeXa

3. JlelicTByr011ast MOJIENb CBEPIUIHHON MAITUHBI

4. JleficTBytom1ast MOJI€Jb AIEKTPONYLIKN

5. [leficTByro1as MOJ1eNb AYTOBOM 3JIEKTPONIEUH

6. [leiicTByromas Mo/1e1b MalIuHbl HEMPEPBHIBHOTO JIUTHSI 3aTOTOBOK.

7. JJaboparopHsIii npokaTHbiii crad 50/150 x180

8. Komruiekc TEKCTOBBIX 3a/JaHUil JJISi MPOBEACHUS MPOMEKYTOUYHBIX U PYOESKHBIX
KOHTPOJIEH.

[lomemenuss ans  camocTosITenbHOM — paboThl  oOyuaromuxcst  [lepcoHanbHble
KommbioTephl ¢ makerom MS Office, BbIXOJOM B MHTEpHET M C JOCTYIIOM B 3JEKTPOHHYIO
nH(pOPMaAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne s XpaHeHMs M NPO(UIAKTHYECKOTO OOCITYKMBAaHUS Yy4eOHOTO
obopynoBanus Illkader mns xpaHeHuss ydeOHO-METOIUYECKONW JOKYMEHTAIMH, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATIISITHBIX TTOCOOUH.
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http://magtu.ru:8085/marcweb2/Default.asp
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TTPMJIOXKEHUE 1
6 YueOHO-MeTOAMUYECKOE OOecTIeueHHe CAMOCTOSITEIbHOH Pa0oThl 00y4AIO U XCS

[Mlo nmuctumnuae «IIpoekTMpOBaHUE TEXHOJIOTHYECKMX JIMHMI M KOMILIEKCOB
MeTAJLTyPru4ecKuX LeX0B» IMPEeIyCMOTpPEeHa ayJAUTOPHAs U BHEAYAMTOPHAS CAMOCTOSTEIIbHAS
paboTa 00y4aroIuXCs.

AynuropHas ~ caMoCTOATEeNbHas paboTa  CTYyJSHTOB  MPEAINOJaracT  BBIIOJIHEHHE
7a00paTOPHBIX U MPAKTHYECKUX PA0OT.

IIpakTHyeckue padoOThl PACCUNTATh TEXHOJIOTHYECKYIO CXEMy B COOTBETCTBHU C
METOAMYECKUM YKa3aHUEM.

[IpoekTupoBaHue TEXHOJIOTMUECKUX JHMHUM ClIeyeT HAauMHATH C BBHIOOpA THMA M YHUCIA
OCHOBHBIX MalllMH, KOTOPBIC IIPOU3BOAATCS HAa OCHOBAHHUU SaI[aHHOﬁ MIPONU3BOAUTCIILHOCTH.

INPOEKTUPOBAHUE JIUHUU ITPOU3BOACTBA ATJIOMEPATA
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Pucynoxk 1 TexHonorndeckas cxema Npou3BOACTBA arjioMepara:

1 - BaroHOOIIpOKU IBIBATEND; 2 - MpUEMHBIE OyHKepa; 3 - mrabeneykiaauuk; 4 - mradenb; S -
POTOPHBIN 3KCKaBaTop; 6 - KOHBelep; 7-4eThIpexBalKoBasl APOOMIIKA; 8-MOJOTKOBAs IPOOUIIKA;
9-rpoxot; 10, 11, 12, 13-OyHKepa COOTBETCTBEHHO Il M3BECTHSKA, KOKCA, KEIE30PYIHOTO
KOHIIEHTpaTa U py/bl, BO3Bparta; 14 - cmecuTenbHbli KoHBeWep; 15 - 6apabaHHbIi cMecuTenb; 16 —
JEHTOYHBIA TpaHcmoprep; 17-0apabaHHBIi OKOMKOBaTelNb; 18-aryiomepalnoHHas MallnHa;
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 - apIMoBas TpyOa

IMPOEKTUPOBAHUE JINHAUW ITPOU3BOJACTBA OKATHIINIEN
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Pucynok 2. Texnonorundeckasi cxema Npou3BOACTBA OKATHIILIEH:

1- BaroHoOOMpOKHABIBATENb; 2 -TIpUEMHBIC OyHKepa; 3 - KOHBelep; 4 - mradeneykinaauuk; S5 -
mradenb; 6 - pOTOPHBIA KCKaBaTop; 7 - MOJOTKOBas ApoOmika; § - mapoBas MEJNbHHUIA; 9 -
JKEJIE3HOJJOPOKHBIN 1IeMeHTOBO3 i Oentonuta; 10, 11,12, 13 - GyHkepa COOTBETCTBEHHO IS
OCHTOHHTA, U3BECTHSKA, )KEJIE30PYIHOT0 KOHIIEHTpaTa U BO3BpaTa; 14 - cMecUTeIbHBIN KOHBEWEP;
15 - 6apabannbIii okOMKOBaTeNb; 16, 20 - rpoxoT; 17 - yknaauuk; 18 - nutatens; 19 - konBeiiepHas
o0xuroBas MamuHa; 21 - morpy304HsIii OyHkep; 22 - mrabeib TOTOBBIX OKAThIIEH; 23 - mrabens
oTceBa; 24 - OKaThIIIEBO3

[TPOEKTUPOBAHUE JIMHUU ITPOU3BOJACTBA UYI'YHA
B JOMEHHBIX ITEHAX

1. Co CKUITOBOM NoZ[aueil MMXTHI Ha KOJIOIIHUK

SOPTENG
B

8 19
RS NSNSy

TexHonornueckas cxema Iporu3BOJICTBA UyT'yHa C KOHBEHEPHOU N01a4el K CKUTIOBOMY
MOIbEMHUKY:
1 - monyBaros; 2 - BarOHOONPOKHIbIBATENb; 3 - IpUeMHasl TpaHIles; 4 - eperpy30uHblil KpaH; 5 -
mrabenb; 6 - meperpy304HbIil BaroH; 7 - OyHKephI ACTaKaabl; 8 - pOXOT-NIUTATENb; 9 - KOHBEiep;
10 - mepexunHoii 10TOK; 11 - BecoBas Boponka; 12 - ckum; 13 - BopoHka; 14 - kouBeiiep; 15 -
Oynkep menouu; 16 - Tenexka 17 - meperpy3ouHslii BaroH; 18 - OyHkep ans kokca; 19 -
rpoxor-nurarens;, 20 - BecoBas BOpoHKa; 21 - Bo3gyxonyBHas MammMHa; 22 -
BO3/IyXOHAarpeBaresb; 23 - TpyOonpoBoa 1yThs; 24 - TOMEHHAs Meub; 25 - IbIICYJIOBUTEND; 26 -
cKkpy00ep; 27 -TpyOnl Bentypu; 28 - 3a1BrxkKa; 29 - HaMOMHSAIOUINA MEXKOHYCHOE POCTPAHCTBO
razonpoBo; 30 - ApoccesbHOE YCTPOMCTBO; 31 - BOgoOTAEIUTENb; 32 - 3aABUKKA; 33 - KOJUIEKTOP
ra3oBOM CETH 3aB0OJa; 34 - MOIyBaroH /sl KOJOIHUKOBOM NbuIK; 35 - cBepawiIbHAs MamuHa: 36 -
ANeKTpomymika; 37 - cTallMOHApPHBIA KenoO mis uyryHa; 38 - kavaromuics xemno0; 39 -
qyryHoB03; 40 - KpaH jquTeitHoro 1Bopa; 41 - pa3nuBouHas MamnHa; 42 - Mukcep; 43 - xeno0 s
ciuBa 1nuiaka; 44 - makoBo3; 45 - rpaHyIsALIAS 1IUIAKA.

2. C xoHBelepHO# Mofjauel IHMXThI Ha KOJIOITHHK
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TexHomornyeckas cxema MIpOU3BOJACTBA YyIr'yHa C KOHBCﬁCpHOﬁ HO,Z[@.‘IGIZ Ha KOJIOIIHHUK:

1,9 — rpoxor; 2,7,10 — BecoBas BopoHka; 3,6,11 — mmrarens; 4,12,13 — xouBeiiep; 5 —
cOopouHbIli KOHBelep; 8 — kouseiiep; 14,16 — Oynkep st menouwn; 15 —mutarens; 17 — mmbep; 18
— OyHKep s Kokca; 18 — Bo3myxoayBHas mamnHa; 19 — Bo3qyxoHarpeBareis; 20 — TpydbonpoBo
IyThs; 21 — qoMeHHas neub; 22 — mblICYI0BUTENb; 23 — ckpy00ep; 24— Tpyost Bentypu; 25,29 —
3aBUKKa; 206 — HANOJHSIOIMIMNA MEXKOHYCHOE  IPOCTPAaHCTBO  rasomposox; 27  —
JIPOCCENBHOE YCTPOMCTBO; 28 — BOAOOTAENNTEND; 30 — KOJIJIEKTOP ra3oBOM ceTu 3aBoaa; 31 —
BaroH JUisi KOJIOIIHMKOBOW mbuiM;, 32 — cBepimJbHas MaiiuHa; 33 - snekrtponyiika; 34 —
CTaIlMOHAPHBINA Jkeno0 Ans 4yryHa; 35 — Kavaromuiics xemnod; 36 — 4yryHOBO3 C KOBIIOM
MHUKCEpHOro THmna; 37 — KpaH JuTelHoro 1Bopa; 38 — pa3nuBouyHas MamnHa; 39 — mukcep; 40 —
’Keno0 /ISt clvBa muiaka; 41 — MIakoBo3;

ITPOEKTUPOBAHHUE JIMHUU ITPOU3BOJACTBA CTAJIM B KHUCJTOPO/JHBIX
KOHBEPTEPAX

Pucynok 1. TexHonorndeckas cxema paboTbl KOHBEPTEPHOTo 1iexa: 1-KoHBeiep; 2-COBOK ¢
JIOMOM; 3-4yTryHOBO3HBIM KOBII; 4-MalllMHA JJIs CKAUMBaHUS IUIAaKa; S5-yCTPOWCTBO IJIf
U3MEpEeHHs TeMIepaTyphl YyryHa; 6-KoHBeHep s MOoJayM ChIyYuX MaTepualoB B KOHBelep;



7-OyHKep JUIS CBITYYHX MaTepHalioB; 8- BUOPOTpoxoT; 9- murtatens; 10- Bech; 11 — yerpoiicTBo
JUTS TIOZIa9H CHIMTYYMX MaTEPHAIOB B KOHBepTep; 12 u 13- Kucinopoanas u usmepuTesbHas Qypmsr;
14-6ynkep nns  deppocriaBoB; 15-koHTeitHep 3arpy3ku OyHKEpoB nisi  (heppocCIUIaBOB;
16-morpy3uuk; 17-meus ansa HarpeBa (eppociuiaBoB; 18- ayekTpomeub Ui pacilaBICHUS
amoMuHus; 19- MammmHa Juist TpaHCOPTHPOBKH (peppociiaBos; 20- craneBos; 21-miakoBo3; 22-
MaliuHa JUIsl OTCEYKM IIaKa;23- LEMEHTOBO3 Il WU3BECTKOBOW MbUIM; 24-MPOMBIIIICHHBIA
nblIecoc; 25- yoopouHasi MalllvHa.

I[TPOEKTUPOBAHUE JIMHWUH ITPOU3BOACTBA CTAJIA B IYI'OBbIX
OJIEKTPOIIEHAX

Pucynok CrpykrypHas cxema DCIILL:

1-xoHBeliepHbIf TpakT; 2-rpeilpepHblii KpaH; 3-AMBl C IIUXTOH; 4-KOBII C YYT'yHOM;
S-HarpeBaTellb IAaXTHOIO THIa; 6.HEeMpepbIBHBIN IUIaCTUHYATHIN KOHBelep; 7-KpaH; 8-mallinHa
s yoopku Mycopa; 9-konBeilep; 10-Oynkep mans mnbud; 11-OyHkepa; 12-koHBeliep;
13-konBeiiep; 14-konBeiiep; 15-OyHkepa; 16-konBeiiep; 17-OyHkepa s (eppOCILIaBOB;
18-nepensmxkHol KoHBelep; 19-OyHkepa; 20-meub [uig HarpeBa ¢eppociuiaBoB; 21-koHBeiiep;
22,23-cxnm3; 24.m0Tpy34nK; 25-MammHa Ut T0CTaBKH (PeppocCIiiaBoB; 26-3JIeKTpHYecKast 1eUb;
27-tpanchopmarop; 28-ra30KUCIOpOAHbIE ropenku; 29-craneBos; 30-makosos; 31-MHJI3;
32-npivMoxor; 33-30HT TS YIIaBIIMBaHUS ra30B; 34-ra3zoouncrka; 35-meiMoBas Tpyba; 36-AJIC;
37-YIIBC; 38-arperat neus - koB1l; 39-¢hypmbl

ITPOEKTHUPOBAHUE JIMHUU COPTOIIPOKATHOI'O CTAHA
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Cxema pacIooKeHns: 000pYI0BaHHS COBPEMEHHOTO COPTOBOTO CTaHa:

1 — crenmnaxku J71s1 3aTOTOBOK; 2 — MOABOSIINM MEYHON POJIbTaHT; 3 — HarpeBaTelIbHbIC TIeUH; 4 —
HOJKHUIIBI; 5 — YEpHOBas IpyIina Kiere; 6 — JeTy4dre HOXKHUIIBI WA JUCKOBAas cala3KoBasl MUJIa
JUIS TOpsiuelt pe3ku MeTajlia; 7 — YUCToBasi TpyIa KieTu; 8 — neTyure 6apabaHHbIe HOKHHULIBL; 9 —
XOJIONWIBHUK, 11 — cMOTKa pyJIOHOB, 12 — ponbrasr.



[IPOEKTUPOBAHUE JIMHUM CTAHOB I'OPSTYEN ITPOKATKU
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KOMHOHOBKa HereprBHBIX CTaHOB FOpr‘Ieﬁ HpOKaTKI/IZ
A — cran 2000 HJIMK; b — cran 2000 YepMK; B — ctan 2000 MMK;
1 — OCBhb HOCJ'IGI[HCI‘/'I HaneBaTCHBHOﬁ IIe4yu, 2 — IIepHOBOI‘/'I OKAJIMHOJIOMATCIIb C

BCPTUKAJIbHBIMH BaJIKaMHU, 3 - YCPHOBAas JABYXBaAJIKOBas KIJICTb, 4 — YCPHOBLIC YHHBCPCAJIbHBIC
YCTBIPCXBAJIKOBLIC KJICTHU, 5-— HpOMe)KYTOQHBIﬁ POJIbI'aHr; 6 — JICTY4YHUC HOXHUILBI; 7 — 4UCTOBOM
OKaJIMHOJIOMATCJIb, 8 — uncTOBBIC YCTBIPCXBAJIKOBELIC KJICTH, 9 — MOTaJIKH JJI1 TOHKHX ITOJIOC, 10—

MOTaJIKH OJA TOJCTBIX ITIOJIO0C

ITPOEKTUPOBAHUE JINHUHM CTAHOB XOJIOJIHOM ITPOKATKU



[opAYekaTaHan [opAYekaTaHan [opAvekaTaHan
nonoca nonoca nonoca
Ynanenue Ynanenwe Ypanenwe
OKamnMHBbI OKaNMHbI OKanNMHbI
XonogHan XonogHan XonogHana
npokKaTka NpOoKATKA npokaTka
OnekTponMTHYecKos SnekTponMTHYecKoe
TepmoobpaboTtra
P P obezxnprBaHue obesKnprBaHue
v v v
— | [peccupoBka ‘ ‘ TepmoobpaboTka ‘ ‘ TepmoobpaboTka ‘
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__| TMonepeunan OpeccMpoBka | lopadee
peaka OLMHKOBaHMe
MpogoneHasn __| 2nexTRonmInYes: Monepeytas
pe3ka KQe NyxeHue peska
XonofHoKaTaHble Peaka OUWHKOBaHHbIE

NUCTLI

Ha KapTOUKK
XonogHokaTaHble Benas OL[I-‘IHKDBaHHbIe
> nUCTHI > WeCTh > nonockl
XonogHoKaTaHble YepHan
> nonochl > HecTb

B B

A

CxeMbl TEXHOJIOTHYECKOT0 IIpoiiecca MPOU3BOICTBA
XOJIOIHOKATAHOH JTUCTOBOU CTaJIN:
a — KOHCTPYKIIMOHHOM cTanu; 0 — ecTH; B — OIMHKOBAHHOM CTallu

BOHpOCI)I JJIS1 CAMOCTOATEIbHOM MOATOTOBKH K 3aHATHAM

OOmue cBeneHus 0 CTPYKType COBPEMEHHOI'O METayprH4ecKoro 3aBoja C IOJHBIM
LIUKJIOM, €r0 OCHOBHBIX 11€XaX, TEXHOJOTMYECKHX JIMHUAX U IPY30II0TOKAX
Mertannypruueckoe Mpou3BOJICTBO KaK CIOXKHAs CUCTEMA JUCKPETHBIX U HEMPEPhIBHBIX
TEXHOJIOTUYECKUX O0O0BeKTOB. CHCTEeMHBIM MOIXOA K H3YYEHHIO M aHAIMW3y TEXHMYECKHX
00BeKTOB. MeTo10J10rn4ecKie OCHOBBI CUCTEMHBIX HcciefoBaHni. ONTUMHU3aUs TEXHUUECKUX
00bexToB. [Ipumenenne DBM s onTUMM3alMKM TEXHUYECKMX OOBEKTOB IO IOKA3aTessIM
MIPOU3BOIUTENILHOCTH, HA/IEKHOCTH, SKOHOMUYHOCTH U KaueCTBY BBIITyCKaeMON MPOAYKIIMH
OOme BOMPOCHl MPOEKTUPOBAHMS METAJUTyPrUYeCKHX MPEeInpUusTH M IeXOB.
OcHOBHbBIE TIOJIOKEHUSI TIO0 OpraHU3alMM IMPOEKTHPOBAHUSA. OTamlbl MNPOEKTUPOBAHUSA, HX
colepKaHWe W B3aMMOCBS3b. [IpMHIMIBI KOMIOHOBKM TEXHOJOTHYECKOTO OOOpYIOBaHUS
IPOEKTUPOBAHMS  1I€XOB, OpraHU3alMd TPY30MOTOKOB U  BHYTPU3ABOJCKHUX  CBSI3EH.
ITpon3BoaCTBEHHBIE  MOIIHOCTM  LeXOB. (OCHOBHBIE  TEXHHYECKHUE  HANpPABIEHUS B
MPOEKTUPOBAHUM METAJLTYPTHUECKUX MPEAIPUITUN U LIEXOB
OOorarienue U OKyCKOBaHHE ChIpbsi. Armomepanusi. CTpyKTypa M TEXHOJOTHUECKHUI
MIPOLIECC aryioMepalnoHHbIX (Padpuk. TexHonoruueckue JIMHUU CKIAJUPOBAaHUA, YCPEIHEHUs
KOMIIOHEHTOB LIUXTHI, UX MOATOTOBKH, JO3UPOBaHMsI, CMEIINBAHNS M YKJIAJKHA Ha arJOMAIIUHY.
Cxema nojy4yeHus arjaoMepara, €ro COpTUPOBKH U OXJIaKICHHUS.



CTpykTypa W TEXHOJOTMYECKHE CXeMbl (paOpHK IO MPOU3BOJACTBY OKATHIMICH.
KomnonoBka 000pynoBaHus JIMHUN JO3UPOBAHUS, CMEIIMBAHKs, OKOMKOBAHUSI IIMXThI, 00XKHUTa
OKATBIIIEH U UX COPTUPOBKHU.

[Tpou3BOIUTENBHOCTh TEXHOJIOTHYECKOTO 000PYIOBaHMS U JIMHUN arjioMepaliMOHHBIX
¢dabpuk u (HhadpuK MO MPOU3BOACTBY OKATHIIICH.

[TnanupoBka, obliee ycTpoicTBO U OCOOCHHOCTH TEXHOJIOTHUECKUX JTUHUM, OTACICHHMA
U Y4YacCTKOB JOMEHHBIX 11€XOB. TE€XHOJOIMYECKHE JMHHUM JJIsl TPAaHCHOPTUPOBKH, XPAHEHUS,
YCPEIHEHHUs U MOaYU ChIPBIX MAaTEepPHAIOB Ha OYHKEPHYIO 3CTaKaly U UX KOMIIOHOBKA.

CucreMpl TPaHCTIOPTUPOBKHU HMIMXTOBBIX MAaTEPUATIOB K CKUIIOBOMY ITOJbEMHHUKY.

CriocoObl U CHCTEMBI MOaYu MIMXTOBBIX MaTepUaIoB Ha KOJIOIIHUK U 3arpy3KH UX B
JIOMEHHYIO TI€Yb.

KommnonoBka o60pynoBaHusl JTUTEHHBIX JBOPOB M YYaCTKOB JJisi MepepabOTKu
IPOAYKTOB IaBKU. CXeMbl BO3/lyXOHarpeBaTesield, 0TBOJa MPOAYKTOB TOPEHUSI U UX OUUCTKHU.
Br160p Trmna u He0OX0AMMOr0 KOJIMYECTBA TEXHOJIOTHYECKOT0 000PYIOBaHUSI IOMEHHBIX 1I€XOB.

HoBble TexHOIOTMYECKUE JINHUU, CUCTEMBI U KOMILJIEKCHI JIOMEHHOI'O IPOU3BOJICTBA.
[lepcnexkTUBBI pa3BUTHUS JOMEHHOIO POU3BOJICTBA, €0 MEXaHU3AIMU U AaBTOMATH3ALUU.

OcHoBHbIE €ITOCOOBI MPOM3BOACTBa cTanu. OOIIas XapakTepUCTHKa CTaJleIIaBUIIbHbBIX
nexoB. CnocoObl mepepabOTKH METAUIMYECKOro JiomMa K IuiaBKe. IlmaHupoBka yd4acTKoB
KOIIPOBOTO 1I€Xa U UX 000pyI0BaHUE.

CrocoObl XpaHEHHs] U JOCTaBKM YYr'yHa B CTaJCIUIABHIIbHBIE I[EXU. Y CTPOHCTBO U
000py10BaHNE MUKCEPHOTO OoTeeHusl. OTaeneHue nepeiarsa yyryHa. KoBIm MUKCEpHOTO TUTIA.

[IIuxTOBBIE OTAENEHHUS CBITYYMX MaTepuanoB. CHCTEMbl JOCTaBKH, AO3UPOBAHMS U
3arpy3KH ChIITy4ruX MaTepralioB U GeppociuiaBo. O0opy10BaHNE KOHBEHEPHOTO TPAKTa.

[locnenoBarenbHOCTh  BBIOJIHEHHUSI TPOEKTa W OINPEACICHHE I1apaMeTpoB
KOHBEPTEPOB. Y CTPOHUCTBO KOHBEPTEPHBIX IIEXOB. BHIOOP KOJIMYECTBA M €eMKOCTH KOHBEPTEPOB.
Cxema mpou3BOJICTBA KOHBEPTEPHOM CTalM M XapaKTEPUCTHKA TEXHOJIOTMYECKHUX Olepanui.
Pa3paboTka 00bEeMHO-IIJIAHUPOBOUHBIX pemieHui. OnpeseneHne XapakTepUCTUK M KOJMYECTBa
OCHOBHOTO  00OpymOBaHUs OTHENEHUA M  YYaCTKOB  KOHBEPTEPHOrO  Iexa.
TeXHUKO-IPKOHOMUYECKHUE MOKa3aTeu paboThl KOHBEPTEPHOT'O 1I€Xa.

VYCTpOHCTBO 3JIEKTPOCTAICIUIABUIBHBIX 1E€XOB. BBIOOp KoJIMuYecTBa M €MKOCTH
anekTporneueii. TexHonornueckas cxemMa padoThl COBPEMEHHOT'0 31K TPOCTANIETIIIaBUIIBLHOIO 1eXa
C IYTOBBIMH 3JIeKTpornieyamMu. [IpuHIunuanbsHble NpoeKTHbIE penieHus. Beidop o6opynoBanus u
COCTaB €ro KOJIMYEeCTBa.

Bueneunas (xoBmeBasi) oOpaboTrka cranu. [IpocTble U KOMOMHHUPOBAHHBIE METObI
BHEMEUHON 00pabOTKH, WX XapakTepucTuka. KoMIIOHOBKa MposieTa BHEMEUHOM 00paboTKH,
coctaB oOopynoBaHusa. BbwiOop mnorpeGHOro KojauuecTBa OOOPYAOBAaHUS U pacueT ero
MIPOU3BOIUTEIILHOCTH.

OO6mas xapakTepucTuka oTAeneHuil HenpepbsiBHON paznuBku ctainu (OHPC). Tumbt
MHIJI3 wu ux npumenenue. Beibop ocHoBHbIX mapamerpoB MHJI3. Onpenenenue xonudyecTsa
MHIJI3 B otnenennu HenpepbIBHON pa3nuBKu. OObEMHO-TIJIAHUPOBOYHBIE PELICHUS Pa3MELICHUs
MHJI3 B uexe. Texnonorunueckast cxema padborsl OHPC. YyacTku moAroToBKM MPOMEKYTOUHBIX
KOBIIEH M CMEHHOTO TEXHOJOornmyeckoro obopynoBanus. CoriacoBaHue pabOThl arperaToB
CTaJIeTJIaBIIIbHBIX, BHENEYHON 00paboTku ctamu u MHJI3.

IIpokaTHOE NPOM3BOACTBO B CTPYKTYpE METAUIyprudeckoro 3aBoja. OCHOBHBIE
crnocoObl  00paboTku  MeTaysioB  AaBieHueM. CopTaMeHT  NPOKAaTHOM — MPOAYKIIMH.
TexHonornueckuii mpouecc Npou3BOACTBA IPOKATA.

Crpyktypa mpokatHoro uexa. Kiaccudukanus U XapaKTepUCTHKa CIIOCOOOB
pou3BoJicTBa npokara. Kiaccudukanus npokaTHbIX CTAHOB U UX pabouyuX KieTel.

Bb160p TE€XHOIOTHMUECKON CXeMbl MPOU3BOJACTBA MPOKATa W THUIA MPOKATHOTO CTaHA.
CriocoObl, CXeMbl, XapaKTepUCTHKa, KOMIIOHOBKA U  IPOU3BOAMTENBHOCTh  yYacTKOB
CKJIQIUPOBAHMUSI U TMOATOTOBKE K IPOKATKE HCXOJHOW 3aroToBKd. BpIOOp OCHOBHOrO u
BCIIOMOTaTeILHOI'0 000PYA0BaHUS.



CoproBeie 1iexu (ctansl 450, 370 u 170 ITAO «MMK»). Cxembl KOMIOHOBKHU
000pyIOBaHUs, XapaKTEPUCTUKU, COPTAMEHT, TPY30MOTOKH, IPOM3BOJCTBEHHBIE MOIIHOCTH.
TexHOIOrHYeCKHe MPOLECCH MPOKATKU U UX OCOOCHHOCTH.

Bbi0op moTpeOHOro KojauuyecTBa OCHOBHOTO M BCIIOMOIaTelIbHOIO O0OpPYIOBAaHHUS.
IlepcniekTUBBI pa3BUTHSL.

OCHOBHBIE THUIIBI JINCTOBBIX CTaHOB Topsuei mpokarku (ctan 2000 m 2500 TTAO
«MMK»). CxeMbl, TEXHOJOTHYECKUE MPOLECCH MPOKATKH, XapaKTEPUCTUKH O00OpYIOBaHUS U
pexxuMbl paboThl. HoBbIe TEXHMUECKUE PELLICHHS B MEXaHU3ALMU 1 ABTOMATH3aIMH1 TEXHUUECKUX
ornepauuii. Be16op cocraBa 000pynoBaHus, MPOU3BOAUTEILHOCTH II€XA.

OcoOeHHOCTH pa3BUTHSI COBPEMEHHBIX CTAHOB XOJOAHON mpokaTku. OCHOBHBIC THIIbI
JMCTOBBIX CTaHOB X0J0AHOM npokaTku (ctanbl 2000 u 2500 xonoaHoi npokatku ITAO «MMKy).
CoctaB M cXeMbl pacHoJOXKEHHUs OOOpyNOBaHMS CTAHOB, COPTAMEHT MPOAYKIIMH,
TEXHOJIOTUYECKHE MPOIECChl MPOKATKU U OTAEIKH, TpeOOBaHUS K KauecTBY Mpoaykuuu. Pacyer
IPOM3BOIUTENBHOCTH cTaHa. HenmpepbiBHBIE CTaHbl U CTaHbl OECKOHEYHOH MPOKATKH JIUCTOB U
JICHT, UX 0COOEHHOCTH. Bompockl cuHXpoHu3anuu padboTel 000pynoBaHus CTaHOB. [lepcrieKTHBEI
pa3BUTHS IPOKATHOTO IIPOU3BOICTBA.

IlepeyeHb TeM /ISl KYpPCOBOI'0 MPOEKTA IO JUCHUIINHE
«IIpoekTHpoBaHMe TEXHOJOTHYECKHUX JMHUA U KOMILUIEKCOB METAJLJIYPrUHYECKUX I[€XO0B)

. [IpoekTupoBaHue TUHUM IPOU3BOJICTBA arjoMepara 3a/laHHOM MPOU3BOIUTEIbHOCTH.
. IIpoexTrpoBaHue JIMHUM ITPOU3BO/ICTBA OKATHIIIEH 3aJaHHOM TPONU3BOAUTEIBHOCTH.
. [IpoekTupoBaHue TUHUY IPOU3BOJICTBA UYT'YHA 3aJaHHON IPOU3BOAUTEIbLHOCTH.
. IIpoexTrpoBaHue JIMHUM ITPOU3BOICTBA KUCIOPOJHO-KOHBEPTEPHOU CTAIM 3aJlaHHOM
IIPOU3BOIUTEIILHOCTH.
5. IlpoekTupoBanue TUHUU IPOM3BOJICTBA IEKTPOCTANIM B IyTOBOM I€UM 3aJaHHOU
IIPOU3BOIUTEIILHOCTH.
6. IIpoexTrpoBaHue TMHUN TPOU3BOJCTBA COPTOBOM CTaJIM OIPENEICHHOIO COPTAMEHTA.
7. IlpoeKTHpOBaHUE JIMHUM IPOU3BOJACTBA  TOJCTOJUCTOBOM  CTalM  OMNPEAEICHHOIO
COpTaMEHTa.
8. IlpoekTupoBaHue JMHUM [POU3BOACTBA IIMPOKONOJIOCHOW CTaaM OMNPEAEICHHOIO
COpTaMEHTa.
[IpoexTnpoBanue JIMHUU MIPOU3BOJCTBA XOJIOAHOKATaHOU JIMCTOBOU
cTanm
OIIPENIEIEHHOTO  COCTaBa.

AW N —

e

K Ka)KI[OI\/'I TEMEC IpUJIaractca pacCydCTHBIC JAaHHBIC, B COOTBCTCTBUH C 3aJaHHCM. BI:II[&I—OTC?[
npenoaaBaTeJiceM HHIAUBHUAYaAJIbHO.



IMTPUJIOXXEHUE 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [Inanupyemblie pe3yiabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA I [IPOBEICHUS IPOMEKYTOUYHOM aTTECTALIUU:

CTpyKTYypHBI
3JIeMEeHT
KOMIIEeTEeHIIUH

IInanupyemsble pe3yJbTaThl 00yUeHHs

OuneHoYHBIE CpPeICTBA

OIIK-3

CTIIOCOOHOCTBIO pelIaTh CTaHAAPTHHIE 3a/1a91 PO(ECCHOHATBHON IEITENFHOCTH Ha OCHOBE MH(POPMALIMOHHON U OnOImorpadudeckoil KyJIbTypsl C
IPUMEHEHHEM MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U C YY€TOM OCHOBHBIX TpeOOBaHUI HH(OPMAIIMOHHON 0€30I1aCHOCTH

3HaTh Crioco6b1 monyyeHnss U 00paboTKH MHPOPMALUU Bonpocs! 1t TOATOTOBKH K 3K3aMEHY
U3 DPA3JIMYHBIX HCTOYHUKOB C HcHojb3oBaHueM | 1. OOoraieHue *ene30pyIHOro Chlpbsi, XapaKTEpPUCTHKA OCHOBHBIX CIIOCOOOB.
COBPEMEHHBIX WH(POPMAIMOHHBIX TeXHOJNOTHH c|2. CTpyKTypa M TEXHOJIOTHYECKHI POIECC arioMepaoHHbIX (hadpuk
UCIIO0JIb30BaHUEM coBpeMeHHBIX | 3. CTpyKTypa M TeXHOJIOTHYeCKU nporiecc GpadpHK 10 MPOU3BOACTBY OKATHILIEH.
MH(OPMALIMOHHBIX ~ TEXHOJIOTUH, npuMeHsTh | 4. [lnanupoBka u o01iee yCTpoUCTBO JOMEHHBIX IIEXOB.
IpPUKIAJHble  [porpaMMHble  cpeiactBa npu | 5. TexHomormyeckue IMHMM NOJa4Yd MaTepuanoB Ha OYHKEpHYIO 3CTaKay
pelieHuu MIPAKTUYECKUX BOIIPOCOB C JIOMEHHOT0 1IeXa.
UCIIOJIb30BAaHUEM TEPCOHANBHBIX KOMIBIOTEPOB C | 6. CHCTeMBl  TPaHCHOPTHPOBKHM  IIMXTOBBIX  MaTepHalioB K  JIOMEHHOMY
INPUMEHEHHUEM IPOrPaMMHBIX CPEJICTB OOIIETO U MOIbEMHUKY.
CHelMaTbHOTO Ha3HAUEHMsI, B TOM yHclie B pexume | 7. CrnocoObl U cCHCTEMBI TIOJJauy IIUXTOBBIX MaTEPUAJIOB HAa KOJIOIIHUK U 3arpy3KH
yaa€HHOro JOCTymna UX B JIOMEHHYIO N1€Yb.
Ymerb [Tonryuyate u oOpaOaTeiBaTh HHGOPMALUIO U3
pa3INYHBIX HCTOYHUKOB C  HCIOJIb30BAHUEM
.. | IIpakTnyeckue 3amanus
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTUH,
1. ITpoexTrpoBaHKe TMHUM TPOU3BOJCTBA arJoMepara.
IIPUMEHATH NPUKIAIHBIE TPOrPAMMHBIE CPEICTBA o
2. [IpoexkTrpoBaHue TUHUH POU3BOICTBA OKATHILIEH.
OpU  pPELIEHUH MNPAKTHUECKUX  BOIPOCOB €
3. IIpoexkTrpoBaHKe JTUHUM NTPOU3BOJICTBA YyT'YHA.
MCIIOJIb30BAaHUEM IIEPCOHAIBHBIX KOMIIBIOTEPOB C
4. IIpoexTpoBaHNE JTUHUYU IPOU3BOJACTBA CTAIM B KOHBEPTEPAX.
MPUMEHEHHUEM IMPOrPaMMHBIX CPEJICTB OOIIET0 U
CIEMAJIBHOTO Ha3HAYEHM s, B TOM YHCJIE B PEKUME
YAAIEHHOTO JOCTYIa
Baaners Hagpikamu nosrydenus u 00paboTku nHPOpMALUH | 3ananus s KYpCOBOii paboTHI

C UCITIOJIb30BAHHNEM I/IH(I)OpMaLII/IOHHLIX

I.

[IpoekTupoBaHnue  JTMHMM  TPOM3BOACTBA  arjoMepara  3aJlaHHOM




TEXHOJIOTUH.

HaBblkaMu  mpUMEHEHMs
IPOrPaMMHBIX CPEJCTB.

COOTBETCTBYIOIIHUX

IIPOU3BOAUTEIIBHOCTH.
2. IIpoexTupoBanue
IIPOU3BOUTEIILHOCTH.
3. IIpoexkTrpoBaHue JMHUM [TPOU3BOJICTBA UYT'YHA 33 JaHHON PONU3BOAUTEIbLHOCTH.

JIMHUU IIPOU3BOJCTBA OKATBIIIEH 3a1aHHOU

MK-12

crmocoben obecrneynBaTh MOACIIMPOBAHUEC MaAIIWH, 3JICKTPOIIPUBOAOB, TI'HAPOIIPUBOAOB, CPCACTB THAPOIIHEBMOABTOMATHUKH, CHCTEM, pa3jIMYHBIX
KOMIIJICKCOB, ITPOLECCOB, 06OPYI[OB3.HI/ISI U TEXHUYECKUX O0BEKTOB M TEXHOJIOTHYSCKUX MMponecCOB € UCHOJIB30BAHUCM CTAHAAPTHLIX IMMAKETOB U CPCACTB
ABTOMATU3HWPOBAHHOI'O IIPOCKTUPOBAaHUA, IIPOBOJUTH SKCIICPUMECHTEI 110 3aJaHHBIM METOJUKaM C 06pa60T1<01?1 M aHAJIM30M PE3YJIbTATOB

IIK-14

crocob0eH IMPUMEHATH CTAHAAPTHBIE MCTOABI pacuc€Ta IIpU MPOCKTUPOBAHHNU MAIlIMH, 3JICKTPOIIPUBOAOB, THAPOIIPHUBOAOB, CPCACTB
THAPONMHEBMOABTOMATUKH, CUCTEM, PA3JIMYHBIX KOMIIJICKCOB, ITPOLCCCOB, o60py)1013aH1/m 1 MMPOU3BOACTBCHHBIX O6’I)€KTOB, I[eTaJIefI " y3JI0B

MalIMHOCTPOEHUS
3HaTh KOHCTPYKLUIO u MIPUHLINII neiictBus | Borpochkl 1151 MOATOTOBKY K IK3aMEHY
COBPEMEHHBIX TUIIOB METAILTyPruuecKux MamuH; | 1. YcTpoilcTBO TUTEHHBIX ABOPOB TIOMEHHBIX 1IEXOB.
UMETh TMpEJCTaBlICHHE O NPOCKTHPOBaHUM, | 2. BozayxoHarpeBarenu, UX pacrojOXKeHHE U YCTPOUCTBO.
UCIBITAHUSAX M  MOJEIMPOBAaHUU MaiuH, [ 3. CrocoObl U CHCTEMBI OUUCTKH JOMEHHOTO Tasa.
AIIEKTPONPUBOIOB, THAPONPHUBOAOB; MeTonbl |4. Pa3nmuBouHOE OTAENEHHE J[JOMEHHOTO I1eXa, COCTaB OOOpYyJOBaHHUsS, €ro
pacdera  OpU  MPOCKTUPOBAHUU  MAIUH, XapaKTEePUCTHKA.
3JIEKTPONPUBOIOB, rUponpuBosioB; [ 5. IlluxToBoe oOTAENeHUE CTAJEIUIABWIBHBIX II€XO0B, HX 000pyAOBaHUE,
MaTEMAaTUYECKOE  OMNMCAHME  JIMHAMHUYECKOU XapaKTEpUCTHKA.
MOJIENN, aHATUTHYECKUE U YUCIIEHHBIE METOIbI ee | 6. CHcTeMBbl IOJauy KUAKOTO YyTYHA B CTAJICTUIABIIIBHBIC [IEXH.
peleHus 7. TlnaHMpOBKa KOHBEPTEPHBIX 1IEXOB, COCTAaB 000PY/IOBAHHUS.
8. JluHMYU TPY30IIOTOKOB KOHBEPTEPHBIX IIEXOB.
9. VYcrpoiicTBO 1 paboTa 37IEKTPOCTANICIUIABUIBHBIX 1IEXOB € JYTOBBIMU IT€YaMH.

10. JIuHuM rpy30MOTOKOB IEKTPOCTAICTUIABHIBHBIX IIEXOB.

11. BueneuHnast 06pa0oTka cTajii, cocTaB 000pYyJOBaHUs, €T0 XapaKTEPUCTHKA.
12. MamuHbI HEMTPEPBIBHOTO JIUThS 3aTOTOBOK, HX THITBI U COCTaB 000y I0BaHUSI.
OcCHOBHBIE CTIOCOOBI 00pPaOOTKN METAIJIOB JaBJIEHUEM, X XaPaKTEPUCTHKA.

YmMmeTh

p8.3pa6aTLIBaTL JUHAMHUYCCKUC MOACIN MallliH B

COOTBETCTBUU c ee KOHCTPYKIUEH,
KUHEMaTUYEeCKON CXEMOi, TUIIOM "
XapakTEepUCTUKaAaMU  NPUBOJA;  PACCUUTHIBATH

AUHAMHUYCCKUC HArPY3KU B MallIMHAX C YYCTOM €€

KOHCTPYKIIMHU W MMPUMCHCHHWA 11O HA3HAYCHUIO HaA

HpaKTI/I‘{CCKI/IC 3agaHus

1. HpOGKTI/IpOBaHI/Ie JIMHUYW IPOU3BOJICTBA CTAJIM B AYT'OBBLIX 3JICKTPOIICYAX.

2. TeXHOJIOTUYECKHE OCHOBBI IMPOCKTUPOBAHUS ITPOKATHBIX EXOB,
IMPOU3BOJUTCIIBHOCTD ITPOKATHBIX CTAHOB.

3. HpOCKTI/IpOBaHI/Ie JIMHUU IPOU3BOJACTBA COpTOBOfI CTaJin.




CTaguidx TIIPOCKTUPOBAHUA W  OKCILTyaTallhH,

MPOBOAWTH  JKCIICPUMEHTHl MO  3a/JIaHHBIM
METOJMKaM ¢ Oo0pabOTKOM W  aHAIM30M
pe3yJIbTaTOB

Baagern

HaBBIKAMHU 3CKU3HOTO, TEXHHUYECKOTO B pabovero
IIPOCKTUPOBAHMUA  Yy3JIOB MAlllMH; HaBbIKAMU
00paboTku DKCIIEPUMEHTAJIbHBIX JIAHHBIX;
HaBBIKAMM HA3HAY€HUs TOYHOCTHBIX I1apaMETPOB
JUISl TUIIOBBIX COCIMHEHUN B MAIlIMHOCTPOCHUH

3amanust U1 KypcoBOi pabOThI

1. IIpoexTrpoBaHue JIMHUN TPOU3BOJICTBA UyTyHa 3aJaHHOM POU3BOANTEIHHOCTH.
2. IlpoekTHpoBaHWE JHMHUU MPOM3BOJICTBA KHUCIOPOJHO-KOHBEPTEPHOH CTalu
3a7]aHHON MPOU3BOIUTEIBHOCTH.
3. IlpoexkTupoBaHue JMHUH
3aJaHHOW MPOU3BOIUTEIHHOCTH.

MIPOU3BOJICTBA DJIEKTPOCTAIM B JYroBOM IMe4H

IIK-16

crocobeH noAroTaBjJIMBaTh TCXHHUYCCKHUC 3aJaHHA Ha pa3pa60TKy IMPOCKTHBIX peH.IeHPIfI, pa3pa6aTI>IBaTb OCKHU3HBIC, TCXHUYCCKHUEC U pa6que IIPOCKThI
MallvH, J3JICKTPOIPHUBOAOB, TMAPOIIPUBOAOB, CPCACTB THUAPOIMHCBMOABTOMATHKH, CHCTCM, Pa3JIMYHBIX KOMIIJICKCOB, IPOLCCCOB, 06OPYI[OB3HI/I$I u
IMPOU3BOJCTBCHHBIX 00BEKTOB C HMCIIOJIb30BaHUEM CpCACTB aBTOMATU3allUU IIPOCKTUPOBAHUSA H IICPCIOBOI0 OIIbITA p33pa6OTKI/I KOHKypeHTOCHOCO6HBIX

15631 (SN15071
3HaTh IPUHLINI JEUCTBUS U KOHCTPYKIUIO Bonpocs! 1t TOATOTOBKH K 3K3aMEHY
MEXaHUYECKOro 000py10BaHUs, IPUMEHSIEMOTO 14. CopTaMeHT NPOKATHOM MPOAYKIMH.
Ha METaJUIypPTHYECKUX MPEATNPUITHUAX; 15. Knaccugukanus npoKaTHbIX CTaHOB.
JTanbl, MOPSAOK U METOJUKY IpPOBEIEHUS 16. Knaccudukanus padbounx KieTeu.
MPOEKTHBIX padoT 17. Ouar nedopmariuu, ero napaMmerpbl, X U3MEHEHUE B IIPOLECCE TPOKATKHU.
18. DHeprocuiioBble MapaMeTpsl Mpolecca MPOKaTKH.
19. TloaroToBKa UCXOMHBIX MATEPUAIIOB K TIPOKATKE.
20. CocraB, cxeMa pacroioKeHHst 000pyI0BaHUS U TEXHOJIOTHUECKUH MpoLiecce
MIPOU3BOJICTBA IIUPOKOIIOJIOCHON CTAJIH.
21. CocraB, cxeMa pacroioKeHHs: 000pyI0BaHUS U TEXHOJIOTHUECKHUI Tpoliecc
Mpou3BoJicTBa copToBOM npoaykuuu (crad 450 OAO «MMKy).
22. CxeMbl KOMIIOHOBKM 00OpYyIOBaHMSA, COPTaMEHT M TEXHOJOTHYECKUM
MPOIIeCC MPOU3BOJICTBA KaTaHKU U TTpoBoJioku (cTaH 170 OAO «MMKy).
23. HenpepbIBHBIE ~ TpaBUJbHBIE  arperaTtbl,  COCTaB  0OOpYyJIOBaHUS,
TEXHOJOTHUYECKUI MPOIIECC.
24. CopTaMeHT MPOAYKIIUH 1I€XOB XOJIOJHOMW MPOKATKH.
25. CocTaB, cxeMa pacIoiIoKeHHsI 000PYIOBaHHS U TEXHOJIOTHYECKUH TTPOIIECcC
IIPOU3BOJICTBA XOJIOAHOKATAHBIX JIMCTOB U JICHT.
YMerhb BbIOMpaTh MeTajuryprudeckue MmamuHbel Ui | [Ipaktudeckue 3aganus




KOHKPETHBIX  YCJIOBUH  OKCIUTyaTallul |
o0ecrneyeHns KauyecTBa BhIITYCKAeMOW IPOAYKIIMH

1. ITpoekTHpOBaHUE JTMHUYU TPOU3BOACTBA TOJICTOTO JUCTA.
2. [IpoekTrpoBaHe JTUHUH IPOU3BOICTBA IIMPOKOIOIOCHOM CTaNH.
3. [IpoexkTupoBaHue JUHUH TPOU3BOJICTBA XOJIOAHOKATAHOM JIMCTOBOM CTAJIH.

Baanern

croco0aMu MOBBINICHHS HAZICKHOCTH
TEXHOJIOTUYECKOTO 000PYI0BaHHS
METaJUTypPrHYeCKUX [IEXOB

3amaHus 11 KypcOBOM pabOThI
1. TlpoexkTtupoBaHu€ JMHUU TPOU3BOJCTBA COPTOBOM CTadu OMNPEIEICHHOTO

COpTaMeHTa.

2. IlpoektupoBanue JUHUU  TIPOU3BOJACTBA TOJICTOJIMCTOBOM CTanu
OTIpeIeNIEHHOTO COpTaMeHTa.

3. IlpoektupoBanue JIMHUHA MPOU3BOJCTBA  IIMPOKOIOJOCHOM  CTaluu
OIIpeIeIEHHOT0 COPTaMEHTA.

4. TlpoexTupoBaHue JIMHUHA MPOU3BOACTBA XOJIOJTHOKATaHOM

JIMCTOBOM cTain OnpcACICHHOI0 COCTaBa.

IICK-3.1

CIIoco0eH ACMOHCTpHUPOBATh 3HAHUA NPUHIOUIIOB U oco0eHHOCTEH CO3aHUA TCXHOJIOTHYCCKUX KOMIIJICKCOB TSI MCTAJUTYPIUUYCCKOI'0 IMPOU3BOACTBA U UX
OCHOBHBIX TCXHUYCCKUX XAPAKTCPHUCTHK

ICK-3.3

CIocoO€eH BBIMOJHATE pa6OTLI 10 IPOCKTUPOBAHUIO TEXHOJIOTHYCCKUX KOMIIJICKCOB U METAJUTYPrUieCKOro npon3BoACTBa

IICK-3.6

CrocoOeH BbIOMPaTh HEOOXOIMMbIE TEXHUUECKUE JaHHbIE JUI1 000CHOBAHHOTO NMPHHSTHUS PEIICHUH 110 MPOEKTHPOBAHUIO TEXHOIOTHYECKUX KOMILIEKCOB
JUISL METAJITyprUuecKoro Npon3BoJICTBA

3HaTh OpraHH3aIIIo npouecca | 1. O6mmue Bonpockl IPOEKTUPOBAHUS METAJUTYPTHUECKUX MPEANPUATHH U 1IEXO0B. 2.
POEKTHPOBAHUA-KOHCTPYMPOBAaHUS M OCBOEHHMs | 2. OCHOBHBIE MOJIOKEHUS 110 OpraHU3alMy IPOEKTUPOBAHUS.
TEXHOJIOTUYECKOT0 000PYy/10BaHUS; 3. DTambl NPOEKTUPOBAHMSI, UX COJIEPKAHNUE M B3aHMOCBSI3b.
METOAMKY MPOBEIEHUS 4. TlpuHIMIBI KOMIIOHOBKM TEXHOJIOIMYECKOTO O0OPYAOBAaHMS IMPOEKTUPOBAHMS
TEXHUKO-DKOHOMHWYCCKOI'0 aHajinda BapraHTOB IEXO0B, OpraHu3anuy rpy30noTOKOB 1 BHYTPHU3aBOACKUX CBSI3EH.
NPOEKTHBIX PeLIeHni Npu pa3paboTke 5. IIpou3BOACTBEHHBIE MOLTHOCTH LIEXOB.
TEXHOJIOTHYECKOTr0 000py10BaHUs U KOMIUIEKCOB | 6. OCHOBHBIE TEXHMUYECKHE HANpaBJIEHUS B MPOCKTUPOBAHUU METAJUTYPTrUUYECKHX

NPEINPUSTHH U 1IEXOB
Ymern MPOU3BOAUTE TEXHUKO-DKOHOMUYECKOE 1. IIpoexTrpoBaHne TMHUHU IPOU3BOJICTBA CTAJIM B KOHBEPTEpaX.

CpaBHEHHE pa3padbaThIBAEMbIX MPOEKTHBIX
pelieHuit mpu pa3paboTKe TEXHOJIOTUYECKOTO
000pyI0BaHUS M KOMIUIEKCOB

2. IIpoekTupoBaHHE JTUHUU

3aJJaHHOM MTPOU3BOJAUTEIHLHOCTH.
3. IlpoexkTupoBaHuE JHUHUU
HpOI/ISBOJII/ITeJ'H)HOCTI/I

IMPONU3BOACTBA JJICKTPOCTAIIN B I[yTOBOﬁ cuun

npousBojcTBa OimromoB B MHJI3  3amanHOM




4. IlpoekTupoBaHHWE JWUHUM TPOU3BOJCTBA COPTOBBIX 3aroToBok B MHII3
3aJaHHOM ITPOU3BOJIUTEIBLHOCTH

Baagern

HaBBIKAMU BBIOMPATh HEOOXOAMMBIE
TE€XHUYECKHE JaHHBbIE JJIs1 000CHOBAHHOIO
IIPUHATHUS PELLICHU 110 IIPOCKTUPOBAHUIO
TEXHOJIOTMYECKUX MALIKUH U KOMILIEKCOB

1. [IpoexTpoBanue  JOUHMM  OOOraTUTEeNbHOM  (paOpuku  3amaHHOMN
IIPOU3BOIUTEIIBHOCTH
2. IIpoexTupoBanue  JMHUM  [POU3BOJACTBA  arjioMepara  3aJaHHOM
IIPOU3BOIUTEIIBHOCTH.
3. IIpoexkTupoBanue JINHUU MPOU3BOJACTBA OKATBILLIEH 3aaHHOM
IIPOU3BOIUTEIIBHOCTH.

4. IlpoekTrpoBaHu€E JUHUHU IPOU3BOACTBA YYI'yHa 33 JaHHOW IPOU3BOIUTEIBHOCTH.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:
Kpurepuu o11eHKU (B COOTBETCTBUH ¢ (POPMUPYEMbIMH KOMIIETEHIMAMH H
IVIAHUPYEMBbIMH pe3yJibTaTaMu 00y4eHHs):

— Ha OLICHKY «OTJIMYHO » — 00yJaroIuIiCs TOKa3bIBACT BBICOKHI YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, T.€. 10JKEH 3HATh OCHOBHbBIE TEXHOJIOTHYECKHUE IPOLIECCH] OTYUESHUS
IPOAYKIMH U HCIIONb3yeMOoe 000pyI0BaHHE, BIUSHIE PEKIMOB TEXHOJIOTHYECKHUX MPOIECCOB HA
Ka4eCTBO M3rOTOBJICHUS JIeTalleil MaIlllH, COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI Pa3BUTUS
METAJIITyprUueCcKOro NpOU3BOCTBA, IEPETOBBIE METO/IbI SKCILTyaTallui MEXaHUYECKOTO
000pyI0BaHUs; yMeTh pa3padaThiBaTh TEXHOJIOTMYECKHE MPOLIECCH] OTYUYEHUs U3Ieuil,
IPUMEHATh METOBI CTAHAAPTHBIX MCIIBITAHUIH MO ONPEIeIeHUI0 (PU3UKO-MEXAaHUIECKUX CBOIMCTB
U TEXHOJIOTMYECKHX ITOKA3aTeNIel HCIOIb3YEeMbIX MaTepPHAIOB U TOTOBBIX M3/1EIHIA, BEIOUPATH
METaJUlypruyecKie MaIluHbl [l KOHKPETHBIX YCJIOBUH SKCIUTyaTallud U 00eclieueHns KauecTBa
BBIITYCKaeMO NMPOYKIINHU; BJAAAeTh OIBITOM IPUMEHEHHUS METOIUKH pa3padOTKu
TEXHOJIOTUYECKUX ITPOLECCOB U3TOTOBJICHHUS, PEMOHTA U MEXaHUUECKOW 00paboTKU AeTaleH,
Croco0aMHy MOBBILLIEHUS HA/IEKHOCTU TEXHOJIOTHYECKOT0 000y 10BaHUS METAJUTYPTrUYECKIX
LIEXOB;

— Ha OLEHKY «XOPOILIO » — O0YYarOIIUiiCs MOKa3bIBACT CPEIHUIA YPOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIUH, T.€. JODKEH 3HaTh KIAcCU(UKAIMIO, CTPOEHHE M CBOHCTBAa Ba)KHEHMIIMX
KOHCTPYKLMOHHBIX MaTE€PHUaIOB, COBPEMEHHBIE METOJIbI UX MOJIYYECHHUS M CHOCOOBI MOBBIIICHUS
KayecTBa IMPOJYKLMH, HA3HAYEHHWE U KOHCTPYKIMIO OCHOBHOIO M BCIOMOTaTeIbHOI'O
000py/I0BaHUsl METAUNIyprUUYE€CKMX LI€XOB, OCHOBHbIE HAyYHO-TEXHUYECKHE MPOOIEMbI
9KCIUTyaTalldl  MEXaHWYECKOro  O0OpYJOBaHUS  METAIyprU4eCKUX  IIEXOB; yMeTh
000CHOBaHHO BBIOMpPATh METOABI (OPMOOOPA30BAaHUS 3arOTOBOK W JETajledl M YYHUTHIBAThH
BIMSIHUE 53TUX METOJIOB Ha KAauecTBO JETajeil MeTarypruueckoro o0opy0BaHus, BEIOUpaTh U
pa3MellaTh TEXHOJIOTH4eCKOe 000pYJOBAHNE B COOTBETCTBUU € MX IIPOITYCKHOM CIIOCOOHOCTBIO U
Ipy30II0TOKaMH; BJaJeTh METOIaMH pacyeTa U 00eclieueHUs] pallMOHAIbHBIX TEXHOJOTHYECKUX
IPOLIECCOB  M3TOTOBICHMSA JIeTaleil MallluH, MeTOoJaMH aHaiuu3a paboTOCIIOCOOHOCTH
TEXHOJIOTHYECKOT0 000py10BaHUS METAJUTYPIrHUECKUX L[EXOB;

— Ha OLEHKY «YyAOBJETBOPUTEIbHO» — OOy4aromMiicsi MOKa3bIBa€T IOPOTOBBIA YPOBEHb
c(OpMHPOBAHHOCTU KOMIETEHIUH, T.€. 10JIKEH 3HATh CTPOCHHE BAKHEUIITNX KOHCTPYKIIMOHHBIX
MaTepUajoB, COBPEMEHHBIE METOAbl MX  MOJY4YEHMs, TEXHOJIOTHIO  IPOU3BOJICTBA
METAJITYPrUUECKUX IPEANPUITHH, HA3HAYEHUE, OCHOBHBIE XapaKTEPUCTUKH U IIPUHLIUI JEHCTBUSA
METATyPprUYecKux MallMH U 00OpYyJOBaHMS; yMeTb  BbIOHMpaThb  HEOOXOAMMBII
KOHCTPYKLIMOHHBIM MaTepuall Ha OCHOBAHUHU YCJIOBUH paboOThl JeTajell MalMH Uil uX
M3TOTOBJICHUSI, BOCCTAHOBJIEHUSI U MEXaHMYECKON 00pabOTKH, pa3pabaThiBaTh TEXHOJIOTUYECKUE
IpoIecchl, BbIOMPATh OCHOBHBIE IMapaMeTpbl METALIYPrHYeCKUX MAaIIMH W 00OpYJIOBaHUS;
BJaJeTh METOJMKAMM BbIOOpa pAlMOHAIBHOTO METOJAa IOJIyYeHHs 3aroTOBOK, HaBbIKaMU
CaMOCTOSITENIbHON paboThl C HAYYHO-TEXHUYECKON nH(popManyeit B 0071acTH METaJUTypruyecKux
TEXHOJIOTHI 1 000pyAOBaHNS;

— Ha OIICHKY «Hey0BJIeTBOPHUTEIbHO» — pe3yabTaT 00y4yeHHs He JOCTUTHYT, 00yUaromuiics He
MOJKET IMOKa3aTh 3HAHMSI HA YPOBHE BOCHPOM3BENEHUS U OO0bSICHEHUS WH(OPMALIUU, HE MOKET
MI0KAa3aTh MHTEJUIEKTYyaIbHbIE HABBIKU PELICHMS IPOCTHIX 3a]1a4.

Y4eOHBIM MJIaHOM MPEyCMOTPEH KYPCOBOU MPOEKT, KOTOPBIH BBIMOIHSAETCS [0 OJTHOMY U3
JIBYX pa3esioB JaHHOM IUCHMIUIMHBL: «MeTalaypruyeckoe MpOU3BOACTBO» (IIPOU3BOICTBO
arjjoMepaTa W OKaTbIIeH, 4yryHa, CTaJd B KUCIOPOJHBIX KOHBEpPTEpax WIIM IJIEKTpOIedax) u
«[IpokatHoe MPOU3BOACTBO»  (NMPOMU3BOJCTBO  3arOTOBOK, COPTOBOW, TOJICTOJIMCTOBOM,
HIMPOKOMOJIOCHOM CTalM, XOJ0IHOKATaHbIX JIUCTOB U JIEHT).

Ilenp KypcoBOro mpoOEKTa — PACIIUPEHHE U 3aKPEIUIEHUE TEOPETHUUECKUX 3HAHUU,
MOJIYYCHHE INPAKTHYCCKNX HABBIKOB KOMIIOHOBKH MCTAJLTYPIrUiuCCKHUX JIMHUA H KOMIIJIEKCOB,
OCBOEHHUE METOJIOB UX pacyera.



KypcoBoit npoekT nomxeH ObiTh odopmieH B coorBercTBuu ¢ CMK-O-CMITVY-42-09
«KypcoBoii mpoekt (paboTa): CTPyKTypa, COJEp)KaHHWE, OOIIMe TpaBWIa BHITOJHCHHUS U
0 OPMIICHUSD.

B Hawane m3ydeHus QUCHMIUIMHBI NpenojaBateib MpeiaraeT oO0ydJaronmMes Ha BBIOOD

nepeveHb TeM KYPCOBBIX MPOEKTOB. OOyUaromuics CaMOCTOSATENILHO BEIOUPAET TEMY KypCOBOTO
npoekTa. COBMAaJcHHE TEM KYpPCOBBIX THPOCKTOB Y CTYICHTOB OJHOW Y4eOHOW TIpyINIbl HE
JIOITyCKAeTCsl. YTBEPKACHUE TEM KYPCOBBIX MPOEKTOB MPOBOAMUTCS €KErOJHO HAa 3aceJaHHU
Kadeapsol.
[Tocne BbIOOpa TeMbl mpenoaaBaTenb (GOPMYIHPYET 3aJaHuE IO KYypCOBOMY IPOCKTY U
PEKOMEHJIYeT MepeUeHb JIMTEPATYPhI ISl €€ BBIMTOJHEHHS. VICKIFOUUTEIIEHO BaKHBIM SIBIISICTCS
UCTIOJIb30BaHUE WH(OPMAIMOHHBIX HCTOYHUKOB, @ UMEHHO CHUCTeMbl «/HTepHET», YTO JacT
BO3MOXKHOCTh 00y4JaronIiumMcst 00siee OJTHO M3JI0KUATh MaTepral 1o BHIOPAHHOMN UM TeMe.

KypcoBbIM mpoekToM mpemycMarpuBaeTcsi pa3paboTKa TEXHOJOTHYECKOW CXEeMbl H
KOMITOHOBKH OTICIBHBIX YYaCTKOB OCHOBHBIX METAUTYPIrHYECKHMX  IIEXOB C BBIOOPOM
KOJIMYECTBA M THUIIOB TEXHOJOTHYECKOTO M BCIHOMOTATeNbHOrO O0O0OpYIOBaHUS: pacder
TEXHOJIOTUYECKUX IMapaMeTPOB W MPOU3BOJUTEIBHOCTH MAIIMH M arperatoB JUHHH. B Xxoze
POCKTHPOBAHUS CTYJICHT IPOBOANT IMOUCK HAWIYYILETO PEHICHHUS 110 BBIOOPY OT/IEIBHBIX MAIIUH
Y MEXaHU3MOB, BEIOMPAET MOCIIEI0BATEILHOCTh PACYeTa, IPOU3BOAMT YBSA3KY OTACIbHBIX MAIIUH
U aImaparos.

TpeboBanuss 1o  colepkaHWO W OPOPMIICHHIO  TEKCTOBOTO  Marepuala
PacUETHO-TIOSICHUTEBHON 3alUCKH U T'padUYecKoi 4acTh KypCOBOTO NPOEKTa TPUBEACHBI B
METOJAMYECKMX  YKa3aHWSAX [0  BBIIOJHEHHIO KYpPCOBOIO IPOEKTa IO JIUCIUILIAHE
«IIpoexkTHpOBaHHE TEXHOJOTMYECKUX JUHHMI H KOMILJIEKCOB METANJIYPrHYeCKHX LEXOB)
s cryneHToB HampabieHus 15.05.01 «[IpoexkTupoBaHHE TEXHOJIOTMYECKHX MAIIHMH |
KOMILJIEKCOBY.

Iloxa3zatenu n KPUTECPUHU ONCHUBAHUA KYPCOBOI'0O IPOEKTA:

— Ha OLIEHKY «OTJu4HO» (5 OamnoB) — pa®oTa BBHIMOJIHEHa B COOTBETCTBUU C 3aJaHHUEM,
00ydJaronuics MoKa3bIBaeT BHICOKUH YPOBEHb 3HAHUN HE TOJILKO Ha YPOBHE BOCIIPOU3BEICHUS U
00bsIcCHeHUsT WMHGOpMAIMH, HO W WHTEJUICKTyaJbHbIE HAaBBIKM DEIICHHs MpoOJieM W 3ajad,
HAXO0X/ICHUS YHUKAJIbHBIX OTBETOB K MPOOJIeMaM, OIICHKU M BBIHECEHUSI KPUTUUECKHUX CY>KIECHUH;
— Ha OIEHKY «Xxopomo» (4 Oamia) — paboTa BBINOJHEHa B COOTBETCTBUM C 3a/IaHHUEM,
oOyJaromuiicss TMOKa3bIBAaeT 3HAHMS HE TOJIBKO HAa YPOBHE BOCHPOM3BEACHUS U OOBSCHEHUS
uH(pOpMaIlMK, HO W MHTEIEKTyaJlbHbIE HABBIKM pEIIeHHs TpoOJieM M 3a/ad, HaXOXKJIeHUs
YHHUKAJIbHBIX OTBETOB K Mpobiemam;

— Ha OIICHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — paboTa BHINOTHEHAa B COOTBETCTBUU C
3a/1aHNeM, OOYYarOIIUICS TMOKAa3bIBA€T 3HAHUS HAa YPOBHE BOCIPOM3BEACHHS U OOBSICHEHUS
nH(pOpMaIK, HHTEUICKTYa IbHbIE HABBIKM PEIICHUS MTPOCTHIX 3a7a4;

— Ha OIICHKY «HEYAOBJIETBOPUTEILHO» (2 Oamia) — 3adaHue MPerojaBaTess BBITIOJHEHO
YaCTUYHO, B MPOIECCE 3aUTHl PaOOTHI 00YJArONTUICS TOMYCKAeT CYIIECTBEHHBIE OITHOKHU, HE
MOJKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKUA PEIICHUS TOCTaBICHHOM 3a/1a4u.



