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q)aKy.]'II)TeT TEXHOJIOTHUHU KOHCTPYKIHMOHHBIX MaTCPHUAJIOB

Kpoxanes A.B. 02.07.2021 r.



1. HEJIX 1 3AJTIAYY OCBOEHUSA JTUCHUIIJIMHBI (MO AVJIA, ITIPAKTHKH).

B THUIT IMTPAKTUKMN. CIT b 1 ®OPMA (®OPMbI EE MTPOBEJTEHW A
Ienbto u3ydyeHus: TUCIMIUIMHBL « TEIIOTEXHUKA METAJUTyPIUYECKHUX arpera-ToB SIBISIETCS OCBOCHUE CTYICHTaMU
TEOPETUUECKHUX U TeXHOJIOTHUECKHX OCHOB, CBS3aHHBIX C OKCIUTyaTalldel MeYHBIX arperaTtos U MpoleccaMy Harpesa
3aroTOBOK JUIsl 00pabOTKH MeTalula AaBJICHUEM U €r0 TePMUYECKOH 00paboTKH.

OCHOBHBIMH 337ladaMU U3yUYEHUs JUCLUILUIMHBI SBISIOTCA MONyYeHUE 3HAHUI: IT0 OCHOBaM TEOPHH T'OPEHUS Pa3IUUHbIX
BHJIOB TOIUTMBA; MEXaHMKE Ia30B; TEOPHHU MOJOOMS; TEOPHH TEILIONEpeaul; TEXHOIOTHN HarpeBa U OTPHLATEILHBIM
SBJICHISIM TIPH HarpeBe; KiTacCu(UKAnNH, GH3UIECKAM U pabOINM CBOHCTBAM OTHEYIIOPHBIX M TETIOM30ISAIIOHHBIX
MaTEpUAIIOB; CTPOUTENIBHBIM 3JIEMEHTAM II€Yel; yCTPOUCTBAaM AJIsl CXKUIaHWs TOILUIMBA; PEKyIIepaTopaM U pereHeparopam,
a TaKKe — YCTPOHCTBY M paboTe 3IEKTPUYECKUX M TIIA"MEHHBIX HarpeBaTeJIbHBIX U TEPMUUCCKUX IeUeh
METAJULyprUYECKUX U MAIIMHOCTPOUTEIBHBIX 3aBOJIOB.

2. MECTO JUCHUIIJIMHBI (MOAYJIA, TIPAKTUKH) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.B

2.1 | TpeOoBaHuA K NMpeIBAPUTEIHLHON MOATOTOBKE 00y4AIONIETOCH:

2.1.1 | MarepuanoBeneHue

2.1.2 | OCHOBBI KOMITBIOTEPHOH IpaUKK B METAILITY prun

2.1.3 | TepmoauHamuKa, TEIJIOTEXHUKA

2.1.4 | OcHOBEI 00TIEH METAILTYPIHH

2.1.5 | ConpoTuBiieHNE MaTEPUAIIOB

2.1.6 | dusuka

2.1.7 | Uudopmaruka

2.1.8 | Maremartnka

2.1.9 | Texnomorust KOHCTPYKIIHOHHBIX MaTepUAIOB

2.1.10 | Xumus

2.2 | AucuuninHbl (MOAY/IH) U NPAKTHKH, JIs1 KOTOPBIX OCBOEHHE JAHHOM JINMCIHUIIMHBI (MOAYJIA) HEOOXOTUMO KAK
npeiIecTBYIOIIee:

2.2.1 | OCHOBBI aBTOMATH3AIMH METAJUTyPrHUYeCKUX MPOIIECCOB

2.2.2 | [IponsBoacTBeHHAs MpakTUKa: TexHomorndeckas (IIPOSKTHO-TEXHOIOTHYECKas) MPAKTHKA

2.2.3 | CTpyKTypa 1 MeXaHU4YeCKHe CBOMCTBA CILIABOB

2.2.4 | Teopust TepMHuYecKOi 00pabOTKU METAIIOB

3. KOMIIETEHIIMY OB YYAIOILIET OCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLUATIIMHBI
(MOJYJISI, IPAKTHKH)

YK-1: CnocodeH ocylecTB/ISITh MOUCK, KPUTHYECKHIT AaHAJIN3 U CHHTE3 HH(OPMAIU, MPUMEHATH CHCTEMHBIH MOAX0A sl
pelleHusi MOCTaBJIeHHbIX 32124

VK-1.1: Ocywecmensiem nouck u ombop ungopmayuu 8 0061acmsax ecmecmeeHHo-HAYYHbIX, MEXHUYECKUX U SYMAHUMAPHBIX 3HAHUL

PesynpraTs! 00yuenns: OCyIIecTBISET U BlIaiceT METOUKOI IPOBEACHHS INTEPATypHOTO 0030pa IO crIoco0aM HarpeBa CIUTKOB U
MEJIKHX 3ar0TOBOK B HarpeBaTEIbHbIX U TEPMUYECKUX II€Yax

VK-1.2: Paccmampueaem 803MOI4CHbLE 6APUAHMbL PEULEHUS 3A0AYU, OYEHUBASL UX OOCIOUHCIEA U HEDOCTAMKU

PeSyJ’ILTaTLI O6y‘{€HI/I$IZ PaCCManI/IBaeT BO3MOXMOXXHBIC BApUAHTHI PCIICHUA 3aJa4i 110 ONIPCACIICHHUIO pacXoaa TOIJIMBa IIpU
HCII0JIb30BaHUH TEIJIOBOIO OajlaHca KaMepHOﬁ NEYHU IIpH pa3IMIHOM OKHUCJICHHHU IMTOBECPXHOCTH METaJlIa

VK-1.3: I'pamomno u nocuuno 060CHO8bI8AEM peuieHUs, NPUHAMbLE 8 Pe3Vabmanme CUCMeMHO20 AHAU3A UHpopmayuu

PeSyJ’IBTaTBI 06yquml: FpaMOTHO M JIOTUYHO CII0CO0eH 000CHOBATH peuICHus, MOJYYCHHBIC ITPU pacy€Tax BpECMCHU HarpeBa
3aroTOBOK B TCPMHUYECCKUX IMEYAX ITPU PA3HBIX CXEMaX UX YKIIaJIKN

IIK-1: Baageer crnocodoaMu BblﬁOpa U NMOJArOTOBKH IIUXTOBBIX, J100aBOYHBIX MaTepUAJIOB U JKU/IKOI'0 YyryHa Il
MPOBEICHUS MPOLHECCOB CTAJICNVIABUIBHOI'O IIPOU3BOACTBA

1IK-1.1: Cnocober bloupams wuxmogvle mamepuaivl 0 00ecnederus npoyecca CmanienasuilbH020 npousso0cmeda

PeSyJ’ILTaTLI O6y‘{€HI/I$IZ OCHOBBIBasICh Ha XUMHUYECKHUI aHAIN3 METAUIMYECKON M HEMETAINIMYSCKON YacTH MaTe€puaaioB OOJKECH
BBI6I/IpaTL COCTaB IIMUXTHI JJIA obecrieyeHus nmponecca CTAJICIIIIaBUIIBHOTO ITPOU3BOACTBA

IIK-1.2: Bradeem cnocobamu ananu3a u Kiaccupuxayuu omxo0os YepHol Memaiiypeuu 0Jis NOJYy4eHus cmaell U CHiA808

PeSyJ’IBTaTBI 06yqum{: YmeTh KJ'[aCCI/Iq)I/IHI/IpOBaTB MO0 XUMHUYCCKOMY COCTaBy OTXObI ‘ICpHOﬁ MCTAJITYPIruu JJ1d IOJIyYCHU cranei
U CILIIaBOB

TIK-1.3: Cnocoben npogoéumb AHAIU3 6JIUAAHUSL WLUXMOBBIX Mamepualos Ha napamempsbl MEeXHOI02UUeCK0o20 npoyecca U ka4ecmeo
nO]lyltaeMOﬁ cmanu

P€3yJ'ILTaTLI O6y'{€HI/I$IZ HpOBO,I[I/ITL CpaBHPITCJ'IBHLIﬁ AHAJIW3 BIIUAHUA pa3JIMYHBIX HIUXTOBBIX MAaTCPHUAJIOB HA X0 TEXHAJIOTHYECCKOI'O
nponecca 1iaBKu U1l IOJTyYCHUA Ka4eCTBCHHOM CTaIIH

ITIK-2: Cnoco0eH oueHuBATh NPOLECChI, IPONCXOASIIUE IPH BBIILUIABKE CTAIU B JYTrOBOM CTaJIeINIAaBUJIbLHOI e4n




IIK-2.1: Ananuzupyem mexuonozuiecKue napamempul npoyecca 8bin1deéKu cmaiu 6 0y2080u CIAaneniaeuIbHol nevu

PesynbraTel 00ydeHus: YMETh aHATU3UPOBATh BIMSHUAE TEMIIEPATYPhl PACIIaBIEHHOTO MeTalljIa Ha X0/ OKACIUTENBHBIX MPOIECCOB
B JYTOBOH CTaJICIUIaBUIIbHON NIEUH

I1IK-2.2: Bnaoeem cnocobamu npursmusi pewienus 01 Opeanu3ayuu pabom no 6bINOIHEHUI0 3a0aHuil U CNOCoOaMu KOHMPOJIsL
MEXHON02UHECKUX NPOYeccos NP NOYYeHUU CMAU 8 0Y2080U CIMANENIA8UILHOU Neyy

PesynbraTs! 00yueHns: Brnaneer MeToquKoH pacueTa KONMYECTBA JIETHPOBAHHBIX MATEPHAJIOB ITO X0y TUIABKH, HEOOXOJMMBIX IS
BBOJIA B CTaJIb [UIS MIOYYEHHs HEOOXOAUMOT0 XUMHUYECKOTO COCTaBa B IyTOBOH CTaJICTIABUIBEHOMN NEYH

1IK-2.3: Oyenusaem énusHue mexHoi02ull 8bINJIAGKU CINAU 8 0Y2080L CMALENIABUTLHOU NeYU HA KauecmeeHHble XapaKmepucmuxu
MEemanionpooyKyuu

PeByJ’ILTaTLI 06y‘{eHI/I$[Z MOoOXET OLICHUTH BIMSHUE COCTaBa IIMXTHI CBA3aHHYIO C HEW TEXHOJIOTHIO BHITIABKY CTaIH B ,Zlyl"OBOI71
CTaJICTUIAaBUIIBHOM MICYH Ha Ka4eCTBO METAJIIOTIPOAYKIIUNA

ITK-3: Cnoco0eH oneHUBATh POLECCHI IIPH BHeNleYHOH 00padoTke cTain

IIK-3.1: Ananusupyem usmenenue nokazameneti napamempos mexHoI02ULecKUx npoYeccos 8 PasiuiHbLX azpecamax 6HeneyHoll
obpabomxu

PesynbraTs! 00yueHus: JlomkeH BIaJeTh aHAIN30M CPABHEHUS TEXHOIOTHUECKHUX apaMeTPOB MPOAYBKH HHEPTHBIMU razaMu
CTaJlu, IOJYYEHHOM B pa3IM4YHbIX arperarax

IIK-3.2: Oyenusaem nasnayenue, 0cobeHnocmu pabomovl u yCmpoucmeo azpe2amos 6Heneunol 00pabomxu npu NOAYYeHUU cmael

PesynbraTel 00yueHus: 3HaTh 0COOEHHOCTH pabOTHI U YyCTPOHCTBOBO arperaToB BHENEYHON 00pabOTKH IIpH 00paboTKe pasIHIHBIX
MapoK cranen

IIK-3.3: Bradeem cnocobamu npunsamus peulenus Onia Op2anu3ayuy pabom no 6binOJIHEeHUI0 3a0aHUll Npu NOLYHeHUY CIAaiu 6
azpezamax eHeneunol 00padbomxu

Pesynbratel 00yuenus: OG0CHOBaHHO MIPUHUMATH PEIICHHUS PH OPTraHU3aluu paboT mo 00paboTke craneil B arperaTax BHEEYHON
00paboTKH B 3aBUCHMOCTH OT ITOJYICHHS 33JaHHOTO OCTATOYHOTO KOJIIYECTBA CEPHI

IIK-4: Cnoco0eH oueHUBATh M BLIOUPATH CyLIECTBYIOLIHE CIIOCO0bI Pa3/IMBKHU CTaJIell B CJIMTKH M HellPepPbIBHOJIUTBIE
3aroTOBKH

IIK-4.1: IIpogooum ananuz cyujecmsyoujux cnoco608 pasnueku cmanei 8 CIumxkiy U HenpepuleHoIumble 3a20Mo6Ku U
ocywecmensaenm 8bloop cnocoba pasnueKu cmaineti 8 3a8UCUMOCIU O HA3HAYEHUs NOTYYAeMbIX IUMbIX 3020MO0BOK

PesynpraTel 00y4yeHus: CriocoOCH MPOBOANTH aHATH3 COCO00B pazauBKU ctayd [IIX 15 B CIUTKU U HENPEPHIBHONMUTHIE 3aTOTOBKH

IIK-4.2: Bradeem cnocobamu KOHmMPOJIsl 3a MEXHO/I02UYeCKUMU npoyeccamu noIy4erusl CiunKoe u Henpepol8HOJIUMbLX 320N 060K

PeSyJ’ILTaTLI O6y‘{€HI/I$IZ Brnaneer croco0amMu KOHTPOJIA 3a BpEMCHEM 3allOJIHCHHSA CIIUMTKOB, TeMnepaTypoﬁ pasjimBacMoro Meraiuia,
BPEMCHEM U JICTUPYIOIIHUM, PACKUCIAOIINM MAaTCpHUaJIOM, BBOAHWMBIM B XXUAKYIO CTaJIb IIPU PA3JIUKE

ITK-4.3: Oyenusaem HazuaueHue u yCMpPoUucmeo yYCmaHo80K MAUUH HENPEPLIBHO20 UMb 3A20MEOK

PCSyJ’IBTaTI)I 06y‘{CHI/I$[Z OHCHI/IBaeT Ha3HA4YCHUC TAHYIIUX POJIMKOB U CPECACTB OXJIAKACHUA MAIlIMH HENIPEPBIBHOT'O JINThS 3arOTOBOK

IIK-5: CnocodeH onepaTUBHO YIPABJSATH MPOLECCAMH BBINOJHEHUSI MPOU3BOACTBEHHBIX 3a/JaHUIi Ipu 00padoTKe MeTaJLJIOB
AaBJIeHHEM

IIK-5.1: Ananu3s npuuunsl HapyuwieHust X00a MexXHOI02UeCKUX U NPOU3800CMBEEHHbIX NPOYECCo8 npu 00padbomxe Memaniios
oaesnenuem

PeSyJ’ILTaTLI O6y‘{€HI/IﬂZ Ananus TPUYIXH HAPYLICHUS TEMIICPATYPHOI'O PEKUMA IMPU KOBKE KPYITHLIX CJIUTKOB IIPHU UCIIOJIL30BaAHUU
Pa3JIMIHOr0 KOBOYHOI'O 060pyz[013a1-m;{

IIK-5.2: Oyenusaem mexnoaiocuiHOChb NPUMEHsIeMbIX NPU 00pabomxe 0asieHuem Mamepuaios

PesynbraTel 00y4eHus: OleHUBACT HCIIOIB3yEMbIi MaTepHall MPOKATHBIX BAIKOB C TOYKH 3pESHUS KO PHUIIMEHTA 3araca ero
MPOYHOCTH B PAOOTOCTIOCOOHOCTH TPU CTATHUECKUX HArpy3Kax

I1IK-5.3: Braoeem cnocobamu opeanu3ayuy 6HeopeHus payuoHaIu3amopcKux npeosiodceHuti no ORMuMu3ayuu npou3800CmeenHbIX
U MEXHONIOZUYECKUX NPOYECCO8 Npu 00pabomKe Memaiilos 0agieHuem

P€3yHLTaTLI O6y'{€HI/IHZ Bnaz[eeT criocod0amu OpraHu3alliy BHCAPCHUSA palliuOHAIN3aTOPCKUX npennomeﬂm‘/i 10 OIITUMHU3AlIUH
MPUMCHCHHUS PAa3JIMIHBIX (l)OpM BCPXHCTO U HUKHETO 00IKOB IIPpH UCIIOJIB30BasA ONPAaBOK IJISA IIPOTSAXKKA IIOJIOM 3arOTOBKH JJIsL
YTOHCHUA CTCHOK

ITK-6: CnocoGeH ocyliecTBJISITh MEPONPUSITHS 10 ropsiveii 00padoTke MeTa1a JaBJeHHeM

IIK-6.1: Ananu3s npuuun He2camueHbIX USMEHEHU NAPAMempPOo8 U NoKa3amenel nPpoyeccos Hazpeda u copsayell deopmayuu
Memanna

PeSyJ’ILTaTLI O6y‘{€HI/ISIZ Annms NPUYXH HETAaTUBHO BJIMAIOIINX Ha IIOJIOCYATOCTDH ,Zle(bOpMI/IpOBaHHOFO McETajljia B 3aBUCUMOCTHU
BPEMCHH €T0 BBIACPIKKU U CBA3AHHOT'O C HUM IIE€pECIiaja TEMIICPAaTypbl 10 CCYCHUIO HaneBaeMOﬁ 3aroTOBKH IO 06pa60TI<y
MCTajlla JaBJICHUCM

IIK-6.2: Oyenusaem u npunumaem mepsl no npedynpexcoenulo bpaka u NO8bIUEeHUI0 Kauecmed npooyKyuu nocie copadel
Ooepopmayuu memanna

PesynpraTsl 00yuenus: OLeHUBaeT ¥ MPUHUMAET MephI 10 NpeaAynpexJeHHI0 Opaka Mo pa3HOCTEHHOCTH MPH PacKaTKe KOJIbLEBOM
3arOTOBKH IIPH Pa3INIHBIX KOHPUTYPAIMSIX BEPXHUX OOWKOB U OTIPaBOK

IIK-6.3: Braoeem cnocobamu KoppekmuposKu mexHoI02U4ecKux npoyeccos Hazpesa 3a20moeKu u 20psayetl deghopmayuu

PeSyJ’IBTaTBI 06yquI/I$IZ Bnaz[eeT KOppCKTHpOBKOﬁ TCEXHOJIOTHYCCKOTI'O IMponecca npru HarpeBe OJIIOMOB B MMPOXOAHBIX METOAUYICCKUX
IMevyax U CJIUTKOB B KAMEPHBIX IM€YAX C BBIKATHBIM IMOJOM W HArpE€BATCIIBHBIX KOJIOALAaX

IIK-7: CnocoGeH ocyliecTBJASITh MEPONPUSITHS 110 X0JI0OTHOI AepopManuu MeTa/LIa IpH 00paGoTKe AaBICHHEM




IIK-7.1: Ananu3 npudun He2amueHulX USMEHEHUL Napamempos u nokasameineli X0100HOU 0epopmayul, 6TUAIOUUX HA KAYECME0
memanna

P€3yJ'ILTaTLI 06y‘{CHI/I$[Z Ananus IMPUYHH HETraTHUBHBIX U3MEHEHUI napamMeTpoB " MokazaTesyieid KauecTBa pu NOJIYYCHUH XOJIOIHOMU
IITaMITOBKOH AcTalie CTCPXKHETOI'0 TUIIA U TTOJIBIX aCCUMETPUYHBIX neTanei

IIK-7.2: Oyenusaem 603MONCHOCT ONMUMUZAYUU PEHCUMA 00ICAMUL MEMATIA C OPUESHMAYUEl HA MAKCUMYM
npouU3800UMenbHOCMU 000PYO0BAHUS

PesynbraTs! 00yuenus: OeHKa BOZMOXKHOCTH HOTyUSHUS TOPSTYEKaTaHHOTO JINCTA U3 CIII00B MPU ONTUMU3AIMY KOIUYECTBA
HPOXOJ0B C MAKCUMAaJIbHBIMHU O0KAaTHSIMH C OpPHEHTalUEN Ha MAKCUMAIIbHYO ITPU3BOIUTEIILHOCTD TOJICTOJIMCTOBOIO CTaHa

IIK-7.3: Bradeem cnocobHocmuio 8blpabamuléams peuleHst o YCMpaHeHuio NPUYUH HapyueHus, MeXHOL02UYECKUX PENCUMO8
X0A00HOU depopmayuu Memania

PesynpraTs! 00yueHus: Brnageer ciocoOHOCTBIO BEIPaOATHIBATh PEIICHHUS 110 YCTPAHEHUIO IPHYNH HAPYIICHNS ITOTOTOBKH JINCTOB
K XOJIOJHOW IIPOKATKE IIPY B3JaMBIBAHUU OKAJIHMHBI U OKOHYATEIbHOIO €€ YAAICHU XUMUYECKUM UM JIEKTPOIUTUYECKUM
TPAaBJIEHHEM B CEPHOM UITU COSTHON KUCIIOTE




