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1 OBILIAMA PABOYEMN YUYEBHOM

JUCLUIINHDBI

XAPAKTEPUCTHUKA ITPOI'PAMMBbI

1.1 Heab 1 MeCTO AUCUMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmbl

Pabouas mnporpamma ydeOHON JUCUMIUIMHBI «TeIuIoTeXHHKa» SBJISETCS YacThIO IMPOrpaMMbl
IIOJOTOBKU CHELMAIUMCTOB CPEJHEr0 3BeHa 10 creuuanbHocT 22.02.09 Mertamtypruss 4depHbIX
MeTauioB PaGouas nporpaMma coctasieHa it OUHOH (GOpMbI 00yUEHHS.

Llens nmuctumiauHbl: (GOpMUpOBAaHME Yy CTYACHTOB NPEACTABICHHE O TMpouecce (UIUKO-
XMMHUYECKMX  CBOWCTB  Pa3IMYHBIX  TEIJIOTEXHUYECKUX  MaTepuanoB, METOIUKE  pacyera
TEIUIOTEXHUYECKUX MPOLIECCOB MPOU3BOACTBA YEPHBIX METAIIJIOB.

Hucuumnuba «TerioTrexHuka» BKIOYEHA OO0sA3aTeNIbHYI0 4YacTh OOIIENnpo(ecCHOHaIbHOIO
[IUKJIa 00pa30BaTEeIHLHON IPOTPAMMBL.

1.2 Ilepeyenb MuIaHNpPYeMbIX Pe3yJIbTATOB OCBOCHUS M CHMIIJIMHbBI

ConepxaHue QUCLUIUIMHBI OPUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOIIMXCS K OCBOEHHUIO BHUJIOB
JESITEIbHOCTH IPOrpaMMbl MOATOTOBKH CHELUAIIMCTOB CPEHETO 3BEHA MO CIELHUAIbHOCTU U OBJIA/ICHUIO
CIICAYIOIIMMU IPOPECCUOHATBHBIMU U OOIMMHU KOMIETEHIIUSIMHU:

I1IK 1.2. BeINOJHATH pacueTsl MapaMeTpoB TEXHOJIOTHYECKOTO Mpolecca, padoThl 000pyIOBaHUS,
XapaKTePUCTUK UCXOAHOTO ChIPbs M MPOJYKILIMHU IPU IPOU3BOCTBE arjiomMepara U 4yryHa;

[1IK 2.2. BbINOJHATH pacueTsl MapaMeTpoOB TEXHOJIOTHYECKOTO Mpolecca, padoThl 000pyIOBaHUS,
XapaKTePUCTUK UCXOAHOTO ChIPhbs M MPOJIYKIUHU IPU MPOU3BOACTBE (EPPOCIUIABOB U CTAIIH;

OK 01. BribupaTs criocoObl pemeHus 3a1a4 npo(ecCHOHANBHON AEATENbHOCTH MPUMEHUTEIFHO K
Pa3IUYHBIM KOHTEKCTAM.

Pe3ynpTaThl OCBOEHHS IUCHUIUIMHBI COOTHOCATCA C IUIAHUPYEMBIMHM pe3yJbTaTaMHU OCBOCHHS
o0pa3oBaTenbHON IPOrpaMMBl, IpeacTaBieHHoM B paznene 4 ITIICC3.

TpeboBanusl K pe3yabTaTaM OCBOCHHUS JUCIUILIMHBI

Pe3yabTaTrhl 0cBOCHMS

Hnpexc n nanmenoBanue OK, IIK

Ymeer

3Haer

I[IK 1.2. BbInomHATe pacyeTs

V1 1. BLINOMHATH TEXHUYECKHE U

31 1. Teopur0 W TEXHOJOTHUIO

[IapaMeTPOB  TEXHOJIOIMYECKOIO | TEXHOJIOTHYECKHE pacueTsl | JOMEHHOM IJIaBKH, IPOU3BOJICTBA
nporecca, paboThl | mpoiecca IIPOU3BOJICTBA | OKYCKOBAHHOT'O

00OpyJIOBaHUs, XapaKTEPHCTUK | arjioMepara v 4yryHa; KEJIE30COIEPIKALLETO CBIPBS;
HCXOJHOTO CHIPbsl M MPOAYKIIMU

IIPY IPOM3BOJICTBE arjiomepara u

YyT'yHa.

IIK 2.2. BbInomHATe pacyeTsl | Y1 2. paccunThIBaTh | 31 2. TEXHOJIOTUYECKHUE
MapaMeTpoB TEXHOJOTMYECKOro | HOPMATHUBHBIN 3amac | Mpolecchl MPOU3BOACTBA CTAIH B
nporecca, paloThl | METAJIONIMXTHI, (EppPOCIUIaBOB, | KOHBEpPTEpPaX M Ha arperarax
000pyIOBaHUsA, XapaKTEPUCTUK | JETHPYIOMUX, T00AaBOYHBIX W | BHEMEYHOW OOpabOTKM MeTalla:
UCXOJHOTO ChIPbsl M NPOAYKIMHU | 3alPaBOYHBIX MAaTEPHUATIOB JUIS | «KOBILI-IIEYbY, yCTaHOBKa
npu MIPOM3BOJICTBE | BHIMOJIHEHUS MMPOU3BOJICTBEHHOM | TOBOJKM M BaKyyMHpPOBaHUS
(beppocIuIaBOB U CTAJH. IIPOrPaMMBbl; MeTaJlIa;

OK O01. Beibupars cmoco0sl | Yo 01.01 pacnosnaBate u | 30 01.01 aKTyaJbHBIN
peleHus 3ajay | aHATM3UPOBaTh 3ajadyy W/WiIM | MpodecCuoHaNbHbIHN U
npo¢eCCHOHATBHON npobseMy B MpodeCCHOHATHHOM | COIIMAIbHBIN KOHTEKCT, B

ACATCIIbBHOCTHU IMPUMCHHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM.

W/WIA  COLMAIbHOM KOHTEKCTE;
BBIIETISITh €€ COCTaBHBIE YacTH;
OTPEACNATh  JTAlbl  PEIICHUS
3a/1a4u; COCTaBJISITh I1aH
JEUCTBUH; OIIPENEIIATH
HEOOXOIMMBIC pEeCYpCHI;

KOTOPOM MPUXOAUTCS paboTaTh U
JKUTB;




IIJIaH,

PCAIIN30BbIBATH

COCTaBJIEHHBIN

1.3 O0ocHOBaHHE YaCOB Y4eOHOH JUCHMILIMHBI B PAMKAX BAPMATHBHON 4aCTH

Ob6ocHoBaHueE
JlonoTHUTEIbHEBIS
JlononHuTeapHbIC O6beMm BKJIFOUCHHS B
3HaHUS, YMEHUS, Homep u HanmeHOBaHUE TEMBI
ITK 9acoB pabouyro
HaBBIKHA
nporpammy
- - Tema 2.1 Cratuka U IUHaAMHKa 2 Yacewr
rasoB BapUaTUBHOMN
- - Tema 3.1 TennonpoBoIHOCTH U 2 4acTU OTBOASTCS
TEILI0O00OMEH Il paboTel B
- - 4.1 OcHOBBI panMOHAIHHOU 2 MYJIbTUMEIUNHBIX
TEXHOJIOTMM HarpeBa MeTajuia. TpEHaXepax,
JedexTsl HarpeBa MeTaia UMUTHPYIOIIIX
- - Tema 5.1  Ormeymopusie, | 4 | YCTPOHCTBO
TEIIOU30IAILIMOHHBIE neuen,
MaTepHuabl, IPUMEHSIEMbIC MPU YCTaHOBJIEHHBIX
COOpYKEHUH Ha [TAO «MMK»
METaJUTyPTHUYECKHX arperatoB
Bcero akagemuueckux 4acoB yueOHOW JUCHUUIUIMHBI B paMKax 10

BAPUATUBHOW YaCTH




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JJUCIIUILJIMHBI

2.1 Tpya1oeMKOCTh OCBOCHHS M CUHUILIIHHbI

. B T.4. B popme
HanmMeHoBaHMe COCTABHBIX YacTei .
O0beM B yacax NMPAKTHYECKOM
AUCHHUILIMHBI
NMOATOTOBKH
TEOPETUUECKHUE 3aHATHS (JEKLIUHU, YPOKH) 20
MPAKTUYECKHUE 3aHSATUS 28 20
n1ab0paTOpHBIC 3aHATHS 18 18
caMmocTosITeNIbHasl paboTa 4
IIPOMEKYTOYHAS! ATTECTALMS 12

dopmMa IpoOMEKYTOUHON aTTECTALUU — IK3AMEH




2.2 TemaTH4yeCKHUil IUIAH U COJlePKAHME Y4eOHOM TN CHUILTHHbI

Oo0bem, akaa. u/ B Konanl
HanmeHoBaHMe pa3jeiioB u Conepikanue y1eonoro marepuana, ToM ynciae B popme | Koa IIK, | ocBanBaembIX
TeM y4eOHOM TN CIUTIIUHbI MPAKTHUCCKNE U JADOPATOPHBIC 3AHSTHS, NMPaKTHYECKOM OK 3JIEMEHTOB
caMoCTosITeIbHAsA padoTa 00y4Yarommuxcs .
NOATOTOBKH, aKa/L.4. KOMIIEeTEeHIIU
1 2 3 4 5
PA3JEJI 1 TOILIMBO METAJLTYPTHYECKHX NNEYEN 12/6
Tema 1.1 O0mas Coaepxanue 2/0
XapaKTePUCTUKA TOILUINBA Bunpl tommmBa. Ilpomeccel TopeHus Ta3000pa3HOro, 2/0 [IK 1.2 3n1
JKUJIKOTO Y TBEPJIOrO TOILIKBA IIK 2.2 312
OK 01 3001.01
Tema 1.2 YcrpoiicTBa 1is Coaepxanue 10/6
C)KMTaHUHA TOILIMBA OO6sacTp TPUMEHEHHUS TOIUTMBOCKUTAIONINX YCTPOMCTB. 4/0 I[IK 1.2 3n 1
Konctpykuun  ropenok, o0nactb HMX  IPUMEHEHUS. K 2.2 3n2
YcTpoiicTBa Ui COKMTaHUSl KUAKOTO TomuBa ((hopcyHKH OK 01 30 01.01
HU3KOT'O U BBICOKOI'O JAaBJICHUS)
B ToM 4nc/ie NpaKTHYeCKUX U JJA00PATOPHBIX 3aHATHI 6/6
[Ipaktuueckoe 3anstue Nel. Pacuer ropenus Tomimsa 4/4 [IK 1.2 VYl
K 2.2 Yn2
OK 01 Y0 01.01
[Ipaktuueckoe 3anarue Ne2. OmpeneneHue cocTaBa 2/2 K 1.2 Vol
pabouero TomauBa [IK 2.2 Yn2
OK 01 Yo 01.01
PA3JIEJI 2 OCHOBBI MEXAHUMKHU ITEYHBIX 'A30B 6/4
Tema 2.1 Cratuka u nuHamuka | Conep:kanue 6/4
rasos CsolictBa xuakoctel u ra3oB. OCHOBHOE ypaBHEHHE 2/0 I[IK 1.2 3n1
CTaTUKH YU TUHAMUKU KUIKOCTEN U Ta30B TIK 2.2 312
OK 01 3001.01
B ToM 4nc/ie npaKTHYeCKUX U J1a00pATOPHbIX 3aHATHIA 4/4
JlaGopaTtopnoe 3aHATHE Nel. Nzyuenue 2/2 K 1.2 Vul
BO3JlyXOHArpeBaTeseil JOMEHHOHU IeYn [IK 2.2 Yn2
OK 01 Yo 01.01
JlaboparopHoe 3ansaTue Ne2. MzydyeHue TeriaoBOro moToka u 2/2 K 1.2 Vol
pacrpeeneHne TeMIepaTyp B CTEHKax JOMEHHOM MeYn K 2.2 VY2
OK 01 Y0 01.01
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PA3JIEJI 3 OCHOBBI TEIVIOIIEPEJAYN 14/4
Tema 3.1 TemusionpoBognocts u | Conep:kaHue 14/4
TenJ1000MeH [TpuHuMn pacnpeneneHus TeMIleparypbl B CTE€Hax Ipu 2/0 K 1.2 3n1
CTaIlMOHAPHOU TEIJIONPOBOAHOCTH. Bubl TermmooomMeHa [IK 2.2 3012
OK 01 3001.01
B ToM umciie NpakTHYeCKUX U J1a00PATOPHBIX 3aHATHH 12/4
[Ipaktuueckoe 3anstue No3. Pacuer TemaoBoro morToka u 4/0 K 1.2 Vol
pacrpeieieHle TEMIIEPATyp B CTEHKAX METaJIypru4ecKoro IIK 2.2 Va2
arperara OK 01 Y0 01.01
[Tpaktuueckoe 3ansitue  Ned4.  Pacuer  koadpdummenra 4/0 [IK 1.2 Vol
TEIJIONPOBOJHOCTH METAJLIA K 2.2 Yn2
OK 01 Yo 01.01
Jlaboparopuoe 3ansitue Ne3. OmpenencHue MPUBEICHHOTO 4/4 [IK 1.2 VYl
Kod((UIIMEHTA U3ITYICHHS B CUCTEME «Ta3-KJIaIKa-MeTajlD) K 2.2 Vo2
OK 01 Yo 01.01
PA3JIEJI 4 HAI'PEB METAJLJIA U PAIIMOHAJIBHBIE PE2KUMbI HAI'PEBA 16/10
Tema 4.1 OcHOBBI Conep:kanue 16/10
PALMOHAJIBHON TEXHOJIOIHHU IIpoueccsl, compoBoxaaroniue Harpes. PexxuMbl Harpesa. 2/0 K 1.2 3n1
Harpesa merajia. [lepexrol | JlehexTsl Harpesa K 2.2 3n2
HAarpeBa MeTajLjia OK 01 30 01.01
B TOoM 4nc/ie NPaKTHYECKUX U JJa00PATOPHBIX 3aHATHI 10/10
JlaGopatoproesansitue  Ned.  OmnpeneneHue  pPeKUMOB 4/4 K 1.2 Vol
Harpesa JKUJKHUX ITOIYIIPOAYKTOB [IK 2.2 Yn2
OK 01 Yo 01.01
ITpakTueckoe 3anstue NeS. Pacuer BpemeHM Harpesa 4/4 I[IK 1.2 Vol
METaJlJIa B METAJUIYPrU4eCKOM arperare K 2.2 V2
OK 01 Y0 01.01
ITpakTueckoe 3ansTHe Ne6. PacueT mpoaoiKUTEIBHOCTH 2/2 K 1.2 Vol
HarpeBa JKHJIKOTO TMOJYNPOAYKTa TeJI IpU IOCTOSHHOU [IK 2.2 V2
TEMIEPATYpe OK 01 Y0 01.01
CamocTrosiTe/ibHasi padoTa 4/0
Pewenue 3anau 4/0 K 1.2 Vol
K 2.2 Yn2
OK 01 Y0 01.01




PA3IEJI 5 MATEPUAJIbI JJ5 COOPYXEHUS NEYEA W KOHCTPYKIIMA 14/10
CTPOMTEJIGHBIX DJIEMEHTOB IEYEM
Tema 5.1 Orueynopssie, Coaepxanue 12/10
TeNnJI0U30/JIAMOHHbIE Bunpl, cBoiicTBa M 00J1aCTh MMPUMEHEHUSI MAaTEPUAJIOB JIJIS 2/0 [IK 1.2 3n1
MaTepHaJIbl, IPMMeHseMble COOPYKCHHS METaUIyprudeckux nedyen. Knaaka neuen K 2.2 3n2
MPH COOPYKEHUH OK 01 30 01.01
MeTA/LTypru4ecKux B ToM 4nc/ie NpaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHI 10/10
arperaTos JlaGopatopnast pabora Ne5. H3syuenue QyTepoBKH 6/6 IIK 1.2 Ynl
KHMCJIOPOJTHOT'O KOHBEPTOPA K 2.2 Yn2
OK 01 Y0 01.01
[Ipaktnueckoe 3anstue Ne7. Pacuer crareil TEIJIOBOIO 4/4 K 1.2 Vol
OajlaHca ne4u 11K 2.2 V2
OK 01 Yo 01.01
Tema 5.2 Meranayprudueckue | Cogep:kanue 2/0
arperartbl Homennass mneub. Kucnmoponueiii konBeptep. [lyrosas 2/0 [IK 1.2 3n1
ANEKTpOCTANICIUIaBWIbHAA  Teub. [IpuHOUI — JEHCTBUA. IIK 2.2 312
CucreMa BOJOOXJIaXKACHHUS arperaTos. OK 01 30 01.01
PA3JEJI 6 YCTPOMCTBA JUISI YTUIN3AIIMHA TEILIA B IIEYAX 8/4
Tema 6.1 YcrpoiicTBa st Coaepxanue 8/4
YTHJIM3ALMH TEIJIa B neyax OOmiass xapakTepucTUKa TEIIO0OMEHa B peKyIepaTropax, 4/0 K 1.2 3n1
pereHeparopax W Komiax-yruiausaropax.  CyIIHOCTb [IK 2.2 3n2
oxjaxaeHus neued. CnocoObl OUMCTKHU I'a30B OK 01 30 01.01
B TOM 4nc/ie NPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHI 4/4
[TpaxTuueckoe 3anstue Ne8. PacueT TeroooMeHHUKA 4/4 IIK 1.2 Vol
[IK 2.2 Yn2
OK 01 Yo 01.01
IIpoMe:xyTOYHAS aTTeCTALUSA 12
Bcero 82/38




2.3 [lepeyeHb NPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA
Homenknarypa nmpakTH4eckux M JaOOpaTOPHBIX 3aHATUH JOJDKHA oOecreunBaTh OCBOCHHE Ha3BaHHBIX B pasjeine 1.2 paboueil mporpammbl

YMEHHUH.

Tembl 1a00paTOPHBIX U MPAKTUYECKUX 3aHITUN

Coneprxanue (KpaTkoe OMUCaHUE)

Crienuaan3upoBaHHOEe 000PYI0BaHHE,
TEXHUYECKUE CPEJICTBA, IIPOTPAMMHOE
o0ecrieueHue

PA3JIEJL | TOIIMBO METAJUIYPTUYECKUX ITEYENU

HpaKTI/I‘IeCKI/Ie 3aHATHUA

IIpaktnueckoe 3anarue Nel. Pacuer ropenus
TOILINBA

@opMHUpOBaHNE YMEHMI aHAIU3UPOBATh COCTaB
TOIJIMBA M  OIpPENeNIATh €ro XUMHUYECKHe
CBOWCTBA, IPOBOJIUTH pacueTsl TSt
ompeneneHuss o0beMa M Macchl TOIUIMBA,
HEO0X0AUMOTO Uil oOecredeHus TpedyeMoro
YPOBHSI 3HEpPIUH, aHAIM3UPOBATh pPE3YJIbTATHI
pacueToB ¥ JenaTh BBIBOJABI O HamOolee
3¢ PeKTUBHBIX crocofax HCITOJIb30BaHMS
TOIIJIMBA VIl KOHKPETHBIX IeJIei

He Tpebyercs

[Ipaktnueckoe 3ansTue No2.

cocTaBa paboy4ero TOIIuBa

Onpenenenue

dopMUpOBaHHWE YMEHHUH HMHTEPHPETUPOBATH
MOJTyYEHHBIC TaHHBIC U OMPENIETSAThH MPOIICHTHOE
COZEepKaHUE  PA3TMYHBIX  KOMIIOHEHTOB B
TOIJIMBE, paboratb c XUMHYECKUMH
COCIMHEHUSIMU UM PA3IM4YHBIMU  TUIAMHU
TOTUTMBA, CPABHUBATH PA3JIMYHbIE TUIIBI TOTLTMBA
U PEKOMEHJ0BaTh ONTUMAJbHBIM BapHaHT AJis
KOHKPETHOT'O MCIIOJIb30BaHUSI

He tpebyercs

PA3JIEJI 2 OCHOBbI MEXAHUWKMU ITEYHBIX I"'A30B

JlaGopaTopHble 3aHITHS

Jlabopatopnoe  3amsartue  Nel.  HM3ydenwue
BO3JIyXOHarpeBaTeneil JOMEHHOW Meqn

@opMHpOBaHME  yYMEHHW  MNPABWIBHO U
3¢ peKTUBHO padoTaTh C MyJIbTOM YIPABICHUS
MeXaHU3MaMH M CHCTEMaMH JIMHUH 3arpy3KH,
YMEHHUE YHPaBIATh PA3TUYHBIMU MEXaHHU3MaMH
Y YCTPOWCTBaMU Ha JIMHUU 3arPy3KH

BupryanbeHbiif yueOHbIi kKomIuieke «Tpenaxep-
UMHUTATOP TEXHOJIOTUH JKCILTyaTaluu
JIOMEHHOU MeYn», NEPCOHAIbHbBIE KOMIIBIOTEPHI

JlaGopatopnoe  3amstue  Ne2.  M3yuenue
TEIUIOBOTO MOTOKA u pacrpeeneHue
TEMIIEPATYP B CTEHKAX JIOMEHHOW €YU

dopMHpOBaHHE YMEHMI aHAIU3UPOBATH U
WHTEPIPETUPOBATH JAHHBIE O TEIJIOBOM ITOTOKE
U TEMIIEpaTypHOM pacHpeleIeHUN B CTEHKax

Buptyanbheiii yaeOHbIil koMiieke «TpeHaxep-
AMUTATOP TEXHOJIOTHH JKCIUTyaTaluu
JIOMEHHOM I€Yn», IEPCOHATIBHBIE KOMIIBIOTEPHI
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| arperara

PA3JIEJI 3 OCHOBbI TEIUIOIIEPETAYM

JlaboparopHble 3aHATHS

Jlaboparoproe 3ansatue Ne3. OmpeneneHue
NPUBEJCHHOTO KOX(pHUIMEHTa HW3IYyYeHHUS B
CUCTEME «Ta3-KJIaJKa-MeTalih»

®opmupoBaHre yMEHUH PabOTHl C TEIUIOBBIMU
U3IYYCHUSMHU: TpH U3ydeHHH Koddduuumenra
M3JTy4eHHs] HEOOXOIMMO YMETh aHAJIM3HPOBAThH
U OLICHUBATh TEIJIOBOE M3JIyUYECHHUE, €TO BIUSHHE
Ha CHUCTEMY, a TaK)Ke BO3MOYKHBIE CIIOCOOBI €ro
yIpaBJIeHUS

Buprtyanpubiii yueOHbIN KoMITIEKe «TpeHaxep-
UMUTATOP TEXHOJIOTUH JKCIUTyaTalluu
JIOMEHHOM Meun», NePCOHAIbHBIE KOMITbIOTEPHI

HpaKTI/I‘leCKI/Ie 3aHATUA

[TpakTnueckoe3anstue Ne3. Pacuer teroBoro | @opMupoBanne yMeHuid aHanm3upoBath u | He TpeOyercs
IIOTOKA U paclpeereHue TeMIepaTyp B CTEHKaxX | MHTEPIPETUPOBATh JaHHbIE O TEIIOBOM MOTOKE
METaJULypru4eCcKoro arperara U TEMIEpaTypHOM pPacHpeAeieHUd B CTEHKax

arperata, HaBBIKM TPUHATHS pELICHUH Ha

OCHOBE IIOJIYYEHHBIX PE3YyJIbTaTOB pacyera
[IpakTrueckoe3ansITHE Ne4., Pacuer | ®opmupoBaHue ymMmeHUI MpoBOIUTH pacyeThl ¢ | He Tpedyercs

KOB(b(i)I/IHI/IeHTa TCILUIOIIPOBOJHOCTHU METAJLJIa

HCIIOJIB30BaHUEM (1)0pMyj'H>I JUIA pac4ucTa
K03(1)(1)I/II_II/IGHT8 TCILJIOIPOBOJHOCTH MCTAJLJIA

PA3JIEJI 4 HATPEB METAJUIA 1 PAITMOHAJIBHBIE PEXXUMBI HAT'PEBA

JlaGopaTopHble 3aHITHS

JlaGopatopHoe 3ansitue Ned. Omnpenenenue | PopmupoBanue  ymeHuil  3HaHue  ocHOB | BupryanbHbliil yueOHbIN kommieke «Tpenaxep-
PEKUMOB HarpeBa KUJIKUX MOITYIPOILYKTOB TernooOMeHa: IIPUMEHSATH MIPUHLUIIBI | UMATATOP TEXHOJIOTHH JKCIUTyaTaluu
TersoooMeHa Juis 3 (eKTHUBHOrO HarpeBa | KUCIOPOAHOIO KOHBEpPTEpa», IEepCOHANbHbIE
KUJKHUX TOJYIPOIYKTOB KOMITBIOTEPBI
[IpakTruecKue 3aHATHs
IIpaktnueckoe 3amstue NeS. Pacuer Bpemenu | dopmupoBaHue YMEHHU paboThI c | He TpeGyercs
HarpeBa MeTaJula B METaJUTyprHYecKOM arperaTe | TeXHHYeCKUMHU JIaHHBIMH M (opMylamMu JUis
pacdyera BpEMEHM  HArpeBa  MeTaula B
3aBUCUMOCTH OT €ro TEeMIIepaTypbl, MacChl U
XapAKTEPUCTHK MTEYU
IIpaxTueckoe 3aHATHE Neb. Pacuer | ®opmupoBanue yMEHUI paboThI ¢ | He tpebyetcs
IIPOJOJDKUTEIBHOCTH Harpesa KUIKOTO | TEPMOAMHAMUYECKUMH YPaBHEHUSIMH 51
MIOJIYIIPOIYKTa Tl pu MOCTOSIHHOM | (hopMynamu JuIsl pacueTa TeIUIONepenayu IpH
TEeMIIepaType HarpeBaHUM KUIKOCTH
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PA3JIEJI 5 MATEPHUAJIbI UL COOPY)XEHMS ITEYEW 1 KOHCTPYKIIMK CTPOUTEJIBHBIX JIEMEHTOB ITEYEM

JlaBoparopHble 3aHATHS

JlaGopatopnass ~ pabora  Neo5.  M3yuenwe | DopmupoBanuii YMEHUH TEXHUYECKUX | Bupryanbublil yueOHbIN KomIuieke «Tpenaxep-
(byTepoBKHU KUCIOPOJHOTO KOHBEPTOpa 0COOCHHOCTEMH KOHBEpTOpa: U3Yy4YEHUE | UMUTATOP TEXHOJIOTUH 3KCIUTyaTaluu
KOHCTPYKIMHU, (YHKIUNA ¥ TPUHIMIIOB PaOOTHI | KUCIOPOAHOTO KOHBEPTEpa», IEpCOHAIbHBIC
KOHBEpPTOpa, OOCIyXHBaHUS W  PEMOHTA: | KOMIIBIOTEPHI
MMOHMMAaHHE MPOLECCOB OOCITYKUBAaHUS, 3aMEHBI
(yTepoBKHU, IPOBEACHHSI PEMOHTHBIX padoT
[IpakTHyecKkue 3aHsATHS
[Ipaktuueckoe 3ansatue No7. Pacuer crareit | DopMupoBanue yMeHuil mpoektupoBatb u | He TpeOyercs
TEIUIOBOro OajaHca 1neyu paccuuThIBaTh IapaMeTpbl TEMJIOOOMEHHMKA,
TaKue KaK IJI01IAb MOBEPXHOCTH,
KOX(PHUIMEHT TEIUIOOTAAYH, TOTOKH TEILIA
PA3JIEJI 6 YCTPOUCTBA U151 YTUJIM3ALIMU TEIUIA B [IEYAX
[IpakTHueckue 3aHATHs
[IpakTnueckoe 3aHSTHE Nes. Pacuer | ®opmupoBanue ymeHuid NpoOBOIUTH aHanmm3 | He Tpedyercs
TEII000MEHHUKA TEIJIOBBIX ~ IIPOLIECCOB B  CHCTEMax U

000py/IOBaHMH, pacueTa pacxoja, Heperadd u
MOTEPh TEIIA B TEXHUYECKUX YCTPOMCTBAX
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3 YCJOBHUA PEAJIM3AIIAY YYEBHOM JIUCIIAUTLIIMHBI

3.1 MaTepuaJIbHO-TeXHHMYeCKOe o0ecneyeHne

Jdns  peanu3anuyM OporpaMMbl  y4eOHOW JUCLUIUIMHBI  NPEIyCMOTPEHbI  CIIEAYIOLIHE
CIICHUAJIBHBIC TIOMCIICHUA !

Kabuner «TexHonoruu nmpou3BOACTBA YEPHBIX METAIJIOBY», OCHAILIEHHBI B COOTBETCTBUU C

MPUIIOKEHHEM 3 00pa30BaTeNIbHOM MPOTrPaMMBbl.

[TomemieHust AJis BOCOUTATEIbHOM pabOThl, OCHAIIICHHOE B COOTBETCTBUU C MPUIIOKEHHUEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

KoMIbroTepHBbIi KJIacC, OCHAIIEHHBIA B COOTBETCTBUH C MPHIIOKEHHUEM 3 00pa3oBaTelbHOMN
IIPOTrPaMMBI.

3.2 YueOHO-MeTOAUYECKOEe U MH(OPMAIMOHHOE 00ecTieYeHHe peain3alu NPorpaMmbl
OcHOBHbBIE HCTOYHUKH:
1. Jlucuenko, B. I'. Tennodusruka MeTalmaTypruuecKkux MpoIeccoB : ydyeOHOe MocoOue s

By30B/ B.T.Jlucuenko, B.U.Jlo6anoB, b.W. KuraeB.— MockBa: HW3narensctBo FOpaiir,
2024. — 220c.— (Bwicmiee obpazoBanue). — ISBN 978-5-534-13292-2. — Tekct
AIEKTPOHHBIN /l OO6pazoBatenbHas wiaropma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/542597 (nata obpamenus: 08.05.2026).

2. Meramryprudeckas TeIUIOTeXHHKa : ydeOHoe mocobme / B. U. Jlykesuenko, I'. H.
Mapteiaenko, A. B. McanoBa, B. B. YUepuuuenko. - Mocksa ; Bonorna : Uadpa-Urxenepus,
2021. - 200 c. - ISBN 978-5-9729-0626-0. - Tekct : osnekrtponnsid. - URL:
https://znanium.com/catalog/product/1833190 (mata obpamenus: 08.05.2026). — Pexum nocryna:
IO TIOJTITHICKE.

JlonoJiHuTeIbHbIEe HCTOYHUKH:

1. Ternonepenaya : yuebHoe nocobue : B 2 yacTsax. Yacte 2. Ynpaxuenus u 3agaun / B.C.
Yepennuuenko, B.A. Cununupml, A.M. Amudepos, HO.M. IllapoB ; mox o6m. pen. B.C.
UYepenuuuenko, A.M. AmudepoBa. — Mocksa : UHOPA-M, 2025. — 348 c. — (Bricuiee
obpazoBanue). — DOI 10.12737/1001096. - ISBN 978-5-16-020425-3. - TeKCT : 31€KTPOHHBIN. -
URL: https://znanium.ru/catalog/product/2168877 (mara oOpamenusi: 08.05.2026). — Pexum
JOCTYyIA: 10 MOAIHUCKE.

2. Kynunos, B. A. TexHudeckasi TEpMOJIMHAMHKA U TEIUIONEpeaayda : y4eOHHK ISt BY30B /
B. A. Kyaunos, 2. M. Kapramos, E. B. Creantok. — 4-e u3n., nepepad. u gon. — Mocksa :
MznarensctBo HOpaiit, 2024. — 533 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-19758-7.
— Texcrt : anexkTpoHHbIH // O6pa3zoBarenbHas wiargopma FOpait [caift]. —

URL: https://urait.ru/bcode/557069 (mata obpamenus: 08.05.2026).

3. Jlebepnuena, E. M. IlnanupoBanue nokasateneil JesiTeIbHOCTH TOPrOBOTO MPEIIPUSTHS
: yueObHoe mocooue / E. M. Jlebepauesa, C. H. 3ompuukoBa, I'. A. YuctakoBa. — Tromens : THUY,
2011. — 80 c. — Tekcrt : anekTpoHHbIH // JlaHb : 3neKTpoHHO-0MOIMOoTeyHast cucrema. — URL:
https://e.lanbook.com/book/39347 (mara obpamienusi: 08.05.2026). — Pexum pocryna: amis
aBTOPHU3. MTOJIb30BATEICH.

3.3 YuyeOHO-MeTOAMYECKOE 00ecedeHre CAaMOCTOSATeJIbHOM PadoThl 00y4aIOIINXCS

CamocrosiTennbHass paboTa  sABISETCS  OOs3aTENBHOM 1T KaKIOTO  OOyYaroIierocs.
CaMocTosiTenbHast paboTa MOXKET OCYIIECTBIATHCS MHAUBUIYAbHO WIH TPYIIAaMU B 3aBUCHMOCTH
OT 1enu, 00beMa, KOHKPETHON TEMAaTHKH CaMOCTOSITENIbHOM paboThl, YPOBHS CIOXKHOCTH, YPOBHS
YMEHUN 00yYaroImuxcs.

KoHTposib pe3ynapTaTOB BHEAyAUTOPHON CaMOCTOATEIBLHONH pPabOThl OCYIIECTBISCTCS B
npeacizax BpEMCHH, OTBCACHHOI'O Ha O6$ISaTCJIBHBIe y‘-IeGHLIC 3aHATUA W BHCAYJAUTOPHYIO
CaMOCTOSITENIbHYIO paboTy 00yyaromuxcs 1o yueOHoi AUCHUIUIMHE, TPOXOIUT KaK B MMCbMEHHOMH,
TaKk M YCTHOM WJIM CMEHmIaHHOM (opMe, C TMpenCTaBICHUEM U3JENUsS WIM TMPOJYKTa
CaMOCTOSITENIbHOM J1eATEbHOCTH.
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B kadectBe (opM M METONOB KOHTPOJS BHEAYIUTOPHOM CaAMOCTOATEIbHOW pabOTHI
HCIIOJIB3YIOTCS: TECTUPOBAHUE, KOHTPOJIbHBIE pa00ThI, CAMOOTYETHI.

Ne | HaunmenoBanue OueHouHbIe cpeACTBa (3aaHus1) AJI CaMOCTOSITEILHOM
paszerna/TeMbl BHEAYIUTOPHOUN pabOTHI

1 Tema 4.1 OcHOBEI Bup 3apanus: [Ipaktuueckoe 3a1anue
pauMOHAIBHOU Tekcr 3apanus: pemure 3axady

TEXHOJIOTUHU Harpena
metasuia. JledexTs
Harpesa MeTajuia

Llenb: 3akperuieHHe YMEHUN NPOU3BOIUTH pPAaCUeThl IPOLIECCOB
TOPEHHUS U TeII0O00MEHA B METAJUTYPIrHUECKUX HarpeBaTeIbHbBIX Meuax
PexoMeHaanuu 1o BBINOJIHEHUIO 3a/IaHUS:

1. Onpenenure BpeMst HarpeBa CTaJIbHbIX OpyckoB pazmepoM 100 x x
100 x 700 MM, YJIO’)KEHHBIX Ha MOy BILIOTHYIO (MJIM C 3a30pOoM 83) 110
Temneparypsl nosepxHoctu 860°C, ecau temneparypa B neun 900°C,
koo(puuuenT Ttemnooraaun «y = 260 Br/(m* K). Hauanpuas
TeMIiepaTypa OpycKoB a.

Pacueér BpeMeHu HarpeBa T MPOBEIUTE MO METOAMKAM pacyeTa i
TEPMUYECKH TOHKHX W Ui TEPMHYECKH MACCHUBHBIX  Tell.
Temnoduznyeckue napaMeTpsl CTaal BIOPATh MO MpuilL. 1.

Hcxonnble naHHBIE:

Harpee ogaocToponHHii Harpee aeyxcropoHHmi

Homep Cram T °C 8z, vt Hontep Crame Iy, °C 8:. vt
EapHAHTa EBapHAHTA

1 Masoyzn, | 600 0 11 Cosmmeyr | 2 50
2 epomacta | 600 25 12 Jepomacr | 100 50
3 a 600 30 13 ag. 200 30
4 600 75 14 300 30
5 600 100 15 400 50
6 800 0 16 500 50
7 800 23 17 600 30
8 800 50 18 700 50
9 800 75 19 800 50
10 800 100 20 850 30

IIpu pabore B rpynme NOCTPOUTh 3aBUCUMOCThb 8PEMEHU Hazpesa.

a) OT BeIMYMHBI 3a30pa Npu (DUKCUPOBAHHOM  HaAyaIbHOM
TeMIIepaType;

0) OT HayaJIbHOM TemMImepaTypsl IpU (PUKCUPOBAHHOM 3a30pe.
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4 KOHTPOJIb M OIIEHKA PE3VJbTATOB OCBOEHHSA YYEBHOM
JUCHUITINHBI

KoHTposb 1 OlLieHKa pe3ybTaToB OCBOECHUS JUCLMILIMHBI OCYIIECTBIISIETCS IPENOAaBaTEeIeEM
B IIPOLIECCE TEKYLIETO KOHTPOJI U IPOMEXKYTOUYHOU aTTECTALINH.

4.1 Tekymumii KOHTPOJIb

KonTposmpyemsie pa3ieiibl HaumenoBanue Kpurepun
N KoHntponmpyemslie
No (Tembl) yueOHOM OIICHOYHOTO OIICHKH
pE3yNbTaThI
JUCIUTUTUHBI cpencTBa
1 | Paznen 1 Tomnuso K 1.2 Tect CMm. HUXKE
METALTYPTHYECKUX TeUe K 2.2
OK 01
2 | Paznen 2 OcHOBBI MEXaHUKH K 1.2 Tect Cm.HIKE
MEYHBIX Ta30B K 2.2
OK 01
3 | Pazgen 3 OCHOBBI IIK 1.2 Tect CM.HIKe
TEIUIONEepEIaun K 2.2
OK 01
4 | Pazgen 4 HarpeB Mmetauia u IIK 1.2 Tect CM. HIIKe
panroHaIbHbIE PEKUMBI IIK 2.2
HarpeBa OK 01
5 | Paznen 5 Marepuansl s IIK 1.2 Tect CM.HIXKe
COOPYXKEHHUS rneyei " K 2.2
KOHCTPYKLHH CTPOUTEIBHBIX OK 01
3JIEMEHTOB NeYen
6 | Pazmen 6 VYcrpoiictBa s K 1.2 Tect CMm.HIKE
YTUIM3ALHX TEIIa B e4ax IIK 2.2
OK 01

Kputepuu onieHKkn TeCTHPpOBAHUS:

3a HpaBI/IJ'IBHO BBIITOJIHCHHOC HeﬁCTBHe, 3a1aHUC BBICTABJIACTCSA IMOJIOKHUTCIIbHAs OLICHKA — 1
Oamm.

3a HCHpaBI/IHI)HO BBIITOJTHCHHOC HeﬁCTBHe, 3a1aHUC BBICTABIIACTCSA OTpI/IHaTCJ'II)Hafl OIICHKA — 0
0asIoB.

Jlisg ouleHKM 00pa3oBaTENbHBIX JOCTHKEHUM OOydarolUXCsl MPUMEHSETCS YHUBEpCaabHas
IKaa.

[TpoueHT pe3yabTaTUBHOCTH (ITPaBUIIbHBIX KauecTBeHHas OlleHKA YPOBHSI OJATOTOBKH
OTBETOB) 6a1 (oTMeTKa) BepOAJBHBIN aHaIOT
90 =100 5 OTIIMYHO
80 + 89 4 XOPOIIO
70 =79 3 YAOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIILHO

4.2 Ilpome:xyTOYHAS ATTECTALUSA

[IpomexyTouHas aTTecTanus OOYYAIOIIMUXCS OCYIIECTBISETCS IO 3aBEPIICHUU H3yUeHUs
JTUCLIUIUTMHBI U TIO3BOJIET ONPEETUTh KAYECTBO U YPOBEHD €€ OCBOCHUS.

Popma NPOMEKYTOUHOU ATTECTALMHU MO TUCLUIUIMHE «IKIAMEH).

Pe3yabTarsl OueHouyHbIE CpecTBa
00yueHust JJIs1 IPOMEKYTOYHOM aTTeCTallul
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I[IK 1.2 OnummTe myTh MOTyYeHUs padOThI B TEIIOBBIX ABUTaTeNIX. KoadumueHnT nonesnoro
K 2.1 JICHCTBHS.

OK 01 OO0BsicHUTE JUATPaMMy COCTOSTHHS.

OObsicHUTE CYTh TEPMOAMHAMHUYECKOTO IPOLIECCA.

OOBbsicHUTE TEpMUHBL: paboTa JepopMallmoHHas U TexHudeckasd. CBA3b ¢ mpolLeccaMy U
COCTOSTHUSIMHU.

OOBbscHUTE, UTO TAKOE TEIJIOTA U €€ (PU3NUECKOe COoJepkKAHUE, CIIOCOObI ee
OIIpe/IEeIICHUSI.

OOBscHUTE, UTO TAKOE TEINIOEMKOCTb, €€ (PU3MUECKUI CMBICIT U CLIOCOOBI ONPEIeIEHUsI.
Onummre «IlepBblil 3aKOH TEPMOIUHAMUKIY.

OO0BbscHUTE (PU3NYECKUN CMBICI BHYTPEHHEH SHEPTHH U CIIOCOOBI €€ ONpeIeIeHNUS.
OOBsACHUTE TEPMUH SHTAIBINH, €€ (PU3UUESCKHI CMBICI U CIIOCOOBI OIPEIeICHHS.
OOBsicHUTE 3aKOH COXPAHEHUS HEPTUH U YpaBHEHUE TEPMOAMHAMUKY /ISl TOTOKA.
Onummre Bropoi 3ak0H TepMOJIMHAMUKH, €r0 PU3NYECKOE COJIEpIKaHNE U
MaTEMaTHUYECKOE CIIEACTBHE.

OOBsCHUTE TEPMUH SHTPOIINH, €€ (PU3NIECKUN CMBICI M CIIOCOOBI OTIPEACTICHHUS.
[Tepeuncnure 0cOOEHHOCTH TEIUIOBOM AMAarpaMMbl COCTOSTHUS U OXapaKTepU3yHTe UX.
Pacckaxkute 00 uieanbHOM ra3e v ra3oBbIX HOCTOSIHHBIX. Onuimre 3akoHbl JKoyis u
Maiiepa.

Onumure U30XOpHBIN U U300apHbIN MPOIECCHI C UCAIbHBIM razoM. Onuiure
M30TEPMUYECKUI TIPOLECC C UACATBHBIM a30M.

OnuiuTe aanadaTHBIN MPOLIECC ¢ UACATBHBIM ra3oM. ONUIIKUTe W300apHBINA MPOIIECC C
BOJISIHBIM I1apOM.

Onummre guarpaMMmy COCTOSTHUS BOJISIHOTO napa. ONUIIUTe Mpoliece APOCCETUPOBAHUS
ra3oB M I1apOB.

Kpurtepun oneHkn 3k3aMeHa

«OTIMYHO» - TEOPETHYECKOE COJEpKaHHWE Kypca OCBOEHO IOJIHOCThIO, 0e3 mpoOesos,
yMeHHUs CPOPMHUPOBaHBI, BCE MNPEAYCMOTPEHHBIE MPOrpaMMON yuyeOHble 3aJaHUsl BBHIOJIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLIEHEHO BBICOKO.

«XOopomo» - TEOPEeTHUECKOE COJepKaHWe Kypca OCBOCHO IOJHOCTbIO, 0e3 mpoOenos,
HEKOTOpbIe yMEHUsI c(hOpMHUPOBaHBI HEJOCTATOYHO, BCE MPETYCMOTPEHHBIE MPOTrpaMMOi ydeOHbIe
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBITOJHEHBI C OIIMOKaMH.

«Y 1OBJIETBOPUTETILHOY» - TEOPETUUECKOE COJEPKaHNE Kypca OCBOEHO YaCTHYHO, HO MPOOEIIbI
HE HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOMMble YMEHUsSI paboThl ¢ OCBOCHHBIM MaTepHajIoM B
OCHOBHOM C(OPMHUPOBaHbI, OOJBIIMHCTBO MPETyCMOTPEHHBIX MPOrpaMMoOi OOydeHus y4eOHBIX
3aJJaHUI BBINOJIHEHO, HEKOTOPHIE U3 BHITIOJIHEHHBIX 3aJIJaHUH COJIepKaT OIIHOKH.

«HeyaoBneTBOPUTENBHO» - TEOPETUUYECKOE COJIep)KaHHE Kypca HE OCBOEHO, HEOOXOAMMBbIE
yMeHus He c()OPMHUPOBAHBI, BBINIOJIHEHHbIE YUeOHBIE 3a/1aHUS CO/IePKaT rpyOble OMNOKY.
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OBPA3OBATEJIBHBIE TEXHOJIOT MU

[Tpunoxenue 1

[Ipu mpoBeneHHM TEOPETHYECKHX M TPAKTHUECKUX/Ta00paTOPHBIX 3aHATUH HCHONB3YIOTCS
CJIENYIOLIME [TEJarOrHYeCKUe TEXHOJIOT UM

Ne Hassanue Hens [Inanupyemslit Onucanue nopsiaka
n/m o0Opa3oBarenbHOI WCIIOJIb30BaHUs pe3yJsibTar HCII0JIb30BaHUS
TEXHOJIOTHH (C yKa3zaHHEeM | 00pa3oBaTesIbHOM HCTOJIb30BAaHUS (asroput™
aBTOpA) TEXHOJIOTUH o0pazoBaTenbHOM MIPUMEHEHUS )
TEXHOJIOTUH TEXHOJIOTUHU B
MPaKTUYECKON
npodeccuoHaIbHON
JEeSTEIbHOCTH
1 NudopmanronHo- [ToBeIIEHUE [Ipu ucnons3zoBanuu | Ha npotsixeHun

KOMMYHHKaIIHOHHAS Ka4yecTBa MpEe3CHTALNU ypOKa: UCTIOIb30BaHUE

TEXHOJIOTHS o0Opa3oBa HUs CHIDKAETCS NPE3EHTALIH C

(M.B.Mowuceena. Yyepe3 akTUBHOE T — N —

E.C.Ilonar. BHEJIPEHUE .

M.B.Byxapxuna)) B BOCITHTATENLHO- | BOSTIPHATHS HOBOI MaTepHaIOM UL
06pazoBATENBHBI uHpopmauu BU3yaJIU3aIluU U
nporecce yn06gTBa BOCIIPUSATHUS
H(OPMAITHOHHEIX HOBOH HH(pOpMaIUH
TEXHOJIOTUI

2 | I'pynmnoBeie IUCKYyCCUH O6men MuenusiMu | opmupoBanue KonnekruBnoe

(IlIuraes M.A)

MEXIY
CIIyIIATENSIMHU,
YTOYHEHHE U
COTJIACOBaHUE UX
TTO3UITHM,
BbIpabOTKa
€IMHOr0 MOJIX0/1a,
K Ipobiieme.

MIPEACTABICHUS O
TOM, YTO K PEIICHUIO
OZHOM U TOM XKe
poOJIEMbI MOKHO
IIOJIOWTH MO-PA3HOMY

o0cyXIeHue KaKoii-
1160 TPOoOIEMBI
(corocraBieHue
MHCHHUM, OIICHOK,
nH(pOpMaLIUU 1O
00cyxaaemMoit
npobieme).
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