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1 OBIIASA XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YUYEBHOU
JUCIHUIIVIMHBI «TEIIVIOTEXHUKA»

1.1 ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

PabGouast mporpamma yueOHOW mucuuIuIMHBI «TeIIOTeXHHUKa» SBIAETCS YacCThIO
IpOTrpaMMbl  TIOJTOTOBKM CIIEIHATIMCTOB CpPEJHEro 3BeHa mo crenuaibHocTH 22.02.05
OOpaboTka MeTaioB jAaBieHHeM. Pabodas mporpamma cocraBiieHa Al OYHOH (OPMBI
00y4eHusl.

1.2 Mecro JMCHMIUIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKHM CHENHMAJINCTOB
CpeaHero 3BeHa

VYuebnass gucnuiuinHa — «TemIOTeXHWKa»  OTHOCUTCS K 00meoOpa3oBaTenbHOU
JUCIUILIMHE TPOoGheCcCHOHaIbHOTO UK.

OcBoeHuto yueOHON AMCUUIUIMHBI TPENNIECTBYET H3Y4YEeHHE Y4YEOHBIX TUCIMIUIMH
MaTeMmaruka, pusuka, XuMus.

HJucnnmmmua  «TennoTrexHukay SBJISIETCS.  NMPEAUIECTBYIOUIEH JUI1  M3Y4ECHHS
CIEIYIOMUX YY4EOHBIX TUCIUILINH, TPOPECCHOHATBHBIX MOIYIICH!

- [IM 01 I[TnanupoBanue U OpraHu3anus padoTHI 1eXxa 00padOTKN METAIOB JaBJICHUEM

- [IM 02 O6opynoBanue 11€xX0B 00paOOTKH METAJIOB AaBJICHHUEM, HAlaJKa U KOHTPOIb
3a ero paboToi;

- I[IM 03 IloaroroBka u BeJeHHE TEXHOJIOTHYECKOTo Mporecca 00pabOTKU METaIoB
JTaBJICHHUEM;

-IIM 04 Koutpons 3a coOMIOJEHHEM TEXHOJOTHH MPOU3BOJACTBA U KAaueCTBOM
BBIITYCKaeMOM MPOAYKLIUU

-IIM 05 ObGecneveHne MPOMBIILICHHON U AKOJIOTMYECKOW 0€301MacHOCTH

1.3 Lesapb 1 muIaHUpyeMble Pe3yJIbTATHI 0CBOEHUS TUCUMILIUHBI:

ConepkaHue TUCHUIUIMHBI OPUEHTUPOBAHO HA IMOJTNOTOBKY OOYYAIOUIMXCS K OCBOCHHUIO
poQ)eCCHOHATTBHBIX MOJYJIEH MpOrpaMMbl TOJATOTOBKH CHEIHAIMCTOB CPEIHETO0 3BEHA IIO0
CMEMATFHOCTU U OBJIAJICHHIO CICTYIOIIMMH OOLIMMH U TPOPECCHOHATEHBIMA KOMIETEHIHSIMU:

[IK 1.1 TInaHnupoBaTh MPOM3BOACTBO U OPraHU3ALMIO TEXHOJIOIMYECKOrO IMpoIecca B LIEXe

00pabOTKH METAIJIOB J1aBJICHUEM.

[1K 1.2 I1nanupoBath rpy30M0TOKY MPOAYKIIMH IO YYacTKaM IIeXa.

[1K1.3 KoopmuHupoBaTh IpPOWU3BOJCTBEHHYIO  JEATENbHOCTh  Y4acTKOB Iiexa C
UCIIOJIb30BaHUEM ITPOrPAMMHOI0 00eCTIeYeHHsI KOMMYHUKAI[MOHHBIX CPEJICTB.

1K 1.4 OpranuzoBath paboTy KOJIJIEKTUBA UCIIOIHUTENEH.

I[IK 1.5. Hcnonw3zoBarh mporpaMMHOEe OO€CleYeHHE MO YYEeTy U CKJIAJHUPOBAHHIO
BBIITYCKaeMO MPOJYKIINH .
1K 1.6 PaccuutbiBaTh 1 aHaIM3MpOBaTh HOKa3aTenu 3PPEeKTHBHOCTH pabOThI yUacTKa, Liexa.

[TK 1.7 opopmisTh TEXHUUECKYIO JOKYMEHTAIIUIO Ha BBITYCKAEMYIO TIPOAYKIIHH.

IIK 1.8 CocTaBisiTh pekjaMaliy Ha MoJy4aeMble HCXO/IHbIE MAaTEPUAITBL.

I[IK 2.1 BsiOuparh coOTBeTCTBYyIOIIEE OOOPYJOBAaHUE, OCHACTKy U CpEICTBA
MEXaHU3AIMH JIJIs1 BEJICHUS TEXHOJIOTHYECKOTO TIPOIecca;

I[IK 2.2 TlpoBepsiTh HCHpPaBHOCTh M OGOPMIISATH TEXHUUYECKYIO JOKYMEHTAIMIO Ha
TEXHOJIOTHYECKOe 000pyI0BaHUE;

[IK 2.3 TIpou3BoauTh HACTPOUKY M MPOPUIAKTHKY TEXHOIOTHUYECKOTO 000PYI0BAHUMY;

I[IK 2.4 BpiOupaTh NpPOM3BOJACTBEHHBIE MOIIHOCTH M TOIUIMBHO-YHEPI€TUUECKUE

peCypCHhI Jisl BEIEHUSI TEXHOJIOTHYECKOTO IPOLIecca;
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[IK 2.5 DxcnmyaTupoBaTh TEXHOJIOTHYECKOE 000PYAOBaHUE B INIAHOBOM W aBapUMHOM
pexuMax;

1K 2.6 ITpon3BoauTh pacdyeTbl S3HEPTOCHIOBBIX TApaMETPOB 000PYAOBAHNUS;

IIK 3.1 IIpoBepsiTh MPaBWILHOCTh HA3HAYCHUS TEXHOJIOTHYECKOTO pexnumMa 00paboTKu
METAJIJIOB JaBJICHUEM.

I[IK 3.2 OcyimecTBiasiTh TEXHOJIOTMYECKUE MPOLECChl B IUIAHOBOM M aBapUilHOM
pexuMax.

I1K 3.3 Bei6uparh BUbI TEPMUYECKONH 00paOOTKH SIS YIyUlIEHUs CBOMCTB M Ka4eCcTBa
BBIITYCKa€MOM IIPOTYKLIHUH.

I[IK 3.4 PaccuutbiBaTh moOKazaTea H KodPHUIMEHTH aedopMaruu o0pabOTKH
METAJIJIOB JIaBJICHUEM.

IIK 3.5 PaccuutbiBath KaauOpOBKY pabodyero WHCTpyMEHTa U (HOpMOM3MEHEHUE
BBIITYCKAa€MOM MPOLYKLIHH.

[IK 3.6 IIpon3BoaAUTh CMEHY COPTUMEHTA BBIITYCKAEMOU MPOAYKIIMH.

[IK 3.7 OcymecTBasTh TEXHOJOTUUECKHM MPOIECC B MJIAHOBOM PEXKHUME, B TOM UHCIIE
UCIIONB3YSl MpPOrpaMMHOE OOecCreueHHe, KOMIBIOTEPHbIE U  TEJIEKOMMYHHKAI[MOHHbBIE
cpencTaa.

1K 3.8 OhopMIsTh TEXHUIECKYIO TOKYMEHTAIMIO TEXHOJIOTHIECKOTO MPOoILecca.

[IK 3.9 IlpuMeHsSTH THIOBBIE METOAMKH pacueTa MapameTpoB 0OpabOTKHM METAJLIOB
JaBJICHUEM

[1K 4.1 Beibuparb MeTOIbI KOHTPOJISA, alllapaTypy ¥ IpUOOPHI AJIsi KOHTPOJIS KayecTBa
MPOIYKLIHH.

[IK 4.2 PeructpupoBaTb M aHAJIM3UPOBATh IIOKA3ATENIM ABTOMATHYECKOW CHCTEMBI
YIPABJICHUS TEXHOJIOTUYECKUM MPOIIECCOM.

I1IK 4.3 OnenuBarh KaueCTBO BBIITYCKAEMOW MPOIYKLIUH.

1K 4.4 TIpenynpexxaath nosiBlieHHE, OOHAPYKUBATh U YCTPAHATh BO3MOXKHBIE J€(PEKThHI
BBIITYCKa€MOH MPOAYKLIHH.

I[IK 4.5 Odopmnarh TEXHHYECKYIO JOKYMEHTAlMI0O TPU OTHEIKE U KOHTPOJE
BBIITYCKAa€MOMW MPOIYKIIHH.

IIK 5.1 OpranuzoBbiBaThb U MPOBOAUTH MEPOIPHUATHS IO 3alIUTe PaObOTHUKOB OT
HEraTUBHOT'O BO3JEHCTBYSI IPOU3BOICTBEHHOM CpPENIBI.

1K 5.2 IlpoBoauTh aHaIM3 TPAaBMOOMACHBIX U BPEAHBIX (PAKTOPOB HA y4acTKaxX LEXOB
00paboOTKH METAIIJIOB JJaBJICHHUEM.

I1K 5.3 CoznaBats ycioBus sl 6€30macHoi paboTHl.

IIK 5.4 OueHuBaTh MNOCIEICTBUS TEXHOJIOTMYECKUX 4YpPE3BBIYAMHBIX CHUTyalluil U
CTUXUIHBIX SBJICHUN Ha O€30MaCHOCTH PaOOTAIOIINX.
IIK 5.5 Oxka3biBaTh NEPBYIO MEAULMHCKYIO [IOMOILb [TOCTPAJaBIINM

OK 1 [ToHuMaTh CYIIHOCTh M COLMAJIBHYIO 3HAYMMOCTH CBOEH Oyayied mpodeccun,
MPOSIBIISITh K HEM YCTOWYMBBIN UHTEPEC.
OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO IEATEIbHOCTb, BHIOMPATh TUIIOBBIE METOIBI U

CIoCOOBbI  BBIMIOJHEHUS MPOGECCHOHANBHBIX 3a/lad, OLEHHUBATh HX JS(PPEKTHBHOCTH H
KauyeCTBO.

OK 3 [IpuHMMaTh pemeHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYalUsX W HECTH 3a
HUX OTBETCTBEHHOCTb.



OK 4
3¢ dexTuBHOTO

po¢eCCHOHATBHBIX

JIMYHOCTHOTI'O pa3BUTHUA.

OK 5

HUcnonb3oBath

npodecCHOHATBLHOMN 1eATeTbHOCTH.

OK 6

PYKOBOJCTBOM, OTPEOUTEISAMHU.

OK 7

pe3yJIbTaT BBITOJIHEHUS 3aJaHUM.

3ajad4,

HH(bOpMaHHOHHO'KOMMYHI/IKaI_[I/IOHHBIe

OcCymecTBISITh TOUCK W HCIOJb30BaHUE HWHQPOPMAIMH, HEOOXOAMMOUN Iis
BBITIOJIHEHUS

Mpo¢eCCUOHATEHOTO

TCXHOJIOI'MHU

PaGoTtath B KOJuIeKTMBE M KOMaHze, 3(P¢PeKTHBHO OOIIAThCA C KOJUIETaMH,

bpaTth Ha ce0si OTBETCTBEHHOCTDH 32 pabOTy YJIECHOB KOMaHIbI (IIOAYUHEHHBIX),

OK 8 CaMmocCTOsTENbHO OINpeNeNIATh 3aJaud NPOPECCHOHATBHOIO U JIMYHOCTHOTO
pasBUTHS, 3aHUMAThCS CaMOOOpa30BaHMEM, OCO3HAHHO IUIAHHPOBATH  IIOBBHIIICHHUE
KBATH(UKAIIAH.
OK9 OpueHTHPOBATHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTUH B TPO(ECCHOHATBHOM
NEeSITETbHOCTH.
Koo IIK/ OK Ymenusn 3nanua
K 1.1 V1. npou3BOIUTh pacyeThbl 31. OCHOBHBIE MIOJIOKEHUS
IPOLIECCOB FTOPEHUS U TEIIOOOMEHA | TEIIOTEXHUKU U
B METAJUTypruyecKuX nevax, TEIJIO3HEPTeTUKH;
(HarpeBaTeIbHBIX U MIABUIbHBIX); 35. 3aKOHOMEPHOCTH
IPOLIECCOB
TEIIOMaccOOOMeHa B
METAJIIyPrUYECKUX Meyax
K 1.2 V1. npou3BOIUTH pacyeThbl 31. oCHOBHBIE TIOJIOKEHUS
IIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | TEIUIOTEXHUKH U
B METAJUTypruYecKux nevax, TEIUIOPHEPTETHKH;
(HarpeBaTeIbHBIX U IUIABUIbHBIX); 33. ycTpOoHCTBa U IPUHIHIIBI
JIeMCTBUSL METAILITYPrUYECKUX
neyein
K 1.3 V1. npou3BOIUTh pacyeThl 33. yCTpOMCTBa U IPUHLUIIBI
IPOIIECCOB TOPEHUS U TEIJI000MEHa | ACWCTBUS METAIITypru4eCKUX
B METAJTyPrUYECKUX Ieyax, neyen;
(HarpeBaTeIbHBIX U IJIABUIIbHBIX )
IIK 1.4 V1. npon3BoaNUTE pacyeTsl 31. ocHOBHBIE TIOJIOKEHUS
IIPOLIECCOB FOPEHUS U TEIIIOOOMEHA | TEIUIOTEXHUKU U
B METAJTyPrUYECKUX Meyax, TEIIOPHEPTeTUKH;
(HarpeBaTeIbHBIX U IJIABUIIBLHBIX );
I[IK 1.5 V1. npon3BOIATE pacyeTsl 31. OCHOBHBIE MTOJIOKEHNUS
MIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | TEIJIOTEXHUKH U
B METAJUTyprUYecKUX nevax, TEIIOPHEPTETUKH;
(HarpeBaTeIbHBIX U IJIABUIIbHBIX ); 35. 3aKOHOMEPHOCTHU
IIPOLIECCOB
TEermIoMaccooOMeHa B
METaJUTypruyeckux mnevax




IIK 1.6

V1. npou3BOIUTH pacyeThbl
MIPOLIECCOB TOPEHUS U TEINIO0OMEHA
B METAJUTyprUYeCKHX eyax,
(HarpeBaTENbHBIX U TUIABUIIBHBIX);

31. OCHOBHBIE MOJOKEHUS
TEIUIOTEXHUKH U
TEIUIODHEPTeTHKH;

33. ycTpoiicTBa U IPUHIUIIBI
JICHCTBUST METAILTYPTUYCCKUX
neyei

K 1.7 V1. npou3BOAUTH pacyeThl 31. OCHOBHBIE MTOJIOKEHUS
IPOLIECCOB FTOPEHUS U TEIIIOOOMEHA | TEINIOTEXHUKH U
B METAJUTyprUYeCcKHX Ievax, TEIIO3HEPTeTUKH;
(HarpeBaTeIbHBIX U IUIABUIIbHBIX); 33. ycTpOHCTBa U IPUHIMIIBI
JEHCTBUS METAJUTYPTrUYECKUX
neyeun
I[IK 1.8 V1. npou3BoaUTh pacyeThl 31. OCHOBHBIE MTOJIOKEHUS
MPOIIECCOB TOPEHUS U TEIJIOOOMEHA | TETUIOTEXHUKH U
B METAJITyPrUYECKUX Ieyax, TEIIOPHEPTeTUKH;
(HarpeBaTeIbHBIX U IIABUJIbHBIX ); 33. yCTpOHCTBa U MPUHIIHUIIBI
JEHCTBUS METAJUTYPTrUYeCKUX
neyen
IIK 2.1 V1. npou3BOIUTH pacyeThbl 31. OCHOBHBIE MIOJIOKEHHUS
IPOLIECCOB FTOPEHUS U TEIIIOOOMEHA | TEIIOTEXHUKU U
B METAJUTyprUYeCcKUX nevax, TEIJIO3HEPTeTUKH;
(HarpeBaTeIbHBIX U TUIABUIIBHBIX); 33. ycTpoHCTBa U IPUHIMIIBI
JNENCTBUS METAJUTYPTUYECKUX
neyen
[IK 2.2 V1. npou3BOIUTH pacyeThbl 31. OCHOBHBIE IIOJIOKEHUS
IIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | TEIJIOTEXHUKH U
B METAJITyPrUYECKUX Ieyax, TEIIOPHEPTeTUKH;
(HarpeBaTeIbHBIX U IJIABUIILHBIX ); 32. Ha3HAYEHHE U CBOWCTBA
OTHEYIOPHBIX MaTEPHUAJIOB;
IIK 2.3 V1. npon3BoaNUTE pacyeTsl 33. yCTpOMCTBa U IPUHLIUIIBI
TIPOIIECCOB TOPEHHS U TeIIooOMeHa | ACHCTBHS METaTyprHIeCKUX
B METALTYPTHYECKHX TI€YaX, neyei
(HarpeBaTeNIbHBIX U TUIABUIbHBIX); 34. Tormeo .
METAJITypruuecKux neuen u
METOJIUKY pacyeTOB FOPEHMUS;
[IK 2.4 V1. npou3BOIUTH pacyeThl 33. ycTpoiicTBa U TPUHIUIIBI

MPOLIECCOB TOPEHUS U TEINI00OMEHA
B METAJUTyPrUUECKHUX Meuax,
(HarpeBaTeIbHBIX U IJIABUIIbHBIX );

JEHCTBUSI METAILTYPTHICCKUX
nevyen
34. TOIUTUBO

MCTAJUTYPTHYCCKUX nedyeu u




METOJUKY pacueTOB TOPEHMUS;

K 2.5 VY'1. npou3BOIUTH pacyeThl 34. TOTIMBO
TIPOLIECCOB FOPEHHMS M TEIIOOOMeHa | METaIyPrUYECKHX Hedei u
B METATYPrUYECKHX TeHaX, METOJUKY pacieTOB FOPEHUS
(HarpeBaTeIbHBIX U IUIABUIIBHBIX ); 35. sakonomepHOCTH
IIPOLIECCOB
TEII0MaccoOOMeHa B
METAJTYPTUYECKUX ITeYax
[IK 2.6 VY'1. npou3BOIUTH pacyeThl 34. TOTIMBO
TIPOLIECCOB TOPEHHMS ¥ TeMIooOMeHa | METaLIyPIrUYCCKHX HedeH n
B METALTYPrUYeCKHX TeuaX, METOAMKY pPacue€TOB FOPEHUS
(HarpeBaTeNIbHBIX U IUIABUIIBHBIX);
[IK 3.1 V1. npon3BoauTh pacyeThbl 31. OCHOBHBIE NIOJIOKEHHUS
IPOLIECCOB FTOPEHUS U TEIIIOOOMEHA | TEIIOTEXHUKU U
B METAJUTyprUYeCcKUX Ievax, TEIIO3HEPreTUKH;
(HarpeBaTeIbHBIX U IJIABUJIBHBIX ); 33. ycTpoMiCTBa U MPUHIIUIIBI
JEHCTBUS METAJUTYPTrUYeCKUX
neyeun
35. 3aKOHOMEPHOCTHU
IPOLIECCOB
TermIoMaccooOMeHa B
METaJUlypruyeckux nevax
IIK 3.2 V1. npou3BOIUTH pacyeThbl 33. yCTpOMCTBa U IPUHLIUIIBI
TIPOIIECCOB TOPEHHS U TeIooOMeHa | ACHCTBHS METaTyprHIeCKUX
B METAJUTYprHYECKHX Tedax, neveit
(HarpeBaTeIbHBIX U IJIABUIBHBIX); 35. 3aKOHOMEPHOCTH
IPOLIECCOB
TEMmIoMaccooOMeHa B
METAJTYPTUYECKUX Meyax
IIK 3.3 V1. Iponu3BOIUTH pacyeThl 31. OCHOBHBIE NIOJIOKEHHUS
IPOIIECCOB FTOPEHUS U TEIIIOOOMEHA | TEINIOTEXHUKU U
B METAJTyPrUUECKUX IeUax, TEIUIOPHEPTETHKH;
(HarpeBaTeIbHBIX U TUIABUIbHBIX); 32. Ha3HAYEHUE U CBOWCTBA
OTHEYIIOPHBIX MaTEPHUAJIOB;
IIK 3.4 V1. npou3BOaNUTE pacdyeTsl 31. ocHOBHBIE TIOJIOKEHUS
MIPOLIECCOB FOPEHUS U TEIJIO0OMEHA | TEIJIOTEXHUKH U
B METAJITyPrUUECKUX IeUax, TEIIOPHEPTETUKH;
(HarpeBaTeNIbHBIX U IUIABUIIHHBIX ); 34. TOIIMBO
METAJUTypru4eCKuX Iedeu u
METOJIUKY pacyeTOB FOPEHHS
K 3.5 V1. npou3BOIUTH pacyeThl 31. OCHOBHBIE MTOJIOKEHUS

HPOIIECCOB TOPEHHS ¥ TEIUIO0OMeHa
B METAJUTYPrUYeCKUX Ievax,
(HarpeBaTeNbHBIX U IUIAaBUIIbHBIX );

TCIINIOTEXHUKHU U
TCIITIOOHEPI'CTUKH,

34. TOTUTUBO
METAITyPTUYECKUX TIeueit u
METOJIUKY PacueTOB TOPCHHUS




IIK 3.6

V1. npou3BOIUTH pacyeThl
MIPOLIECCOB TOPEHUS U TEINIO0OMEHA
B METAJUTyprUYeCKHX eyax,
(HarpeBaTENbHBIX U TUIABUIIBHBIX);

31. OCHOBHBIE MOJOKEHUS
TEIUIOTEXHUKH U
TEIUIODHEPTeTHKH;

33. ycTpoiicTBa U IPUHIUIIBI
JICHCTBUST METAILTYPTUYCCKUX
neyei

IIK 3.7 VY'1. npou3BOIUTH pacyeThl 33. ycTpoiicTBa U IPUHIUIIBI
MPOIIECCOB TOPEHUSI M TeII00OMeHa | ACHCTBUS METATUTYPTUICCKUX
B METAUTypPrHYeCcKUX Meyax, Treacn
. 35. 3aKOHOMEPHOCTH
(HarpeBaTeIbHBIX U IJIABUIILHBIX );
IIPOLIECCOB
TEII0OMaccoOOMeHa B
METaJUTyprUyecKiX nevax
IIK 3.8 V1. npou3BOIUTH pacyeThbl 31. OCHOBHBIE MIOJIOKEHUS
IIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | TEIUIOTEXHUKH U
B METAJUTyPrUYECKHX Iedax, TETUIO9HEPTETHKH;
(HarpeBaTeIbHBIX U IIABUIIbHBIX ); 33. ycTpoMiCTBa U IPUHIUIIBI
JeMCTBUS METAIITypPrUYECKUX
neyen
K 3.9 V1. npou3BONUTH pacyeThbl 31. OCHOBHBIE MTOJOKEHUS
MPOLIECCOB FOPEHUS U TermoooMena | TCIIIOTEXHUKHU U
B METAITypriuecKHX Iedax, TCITOSHCPIeTHRA
34. TOmIMBO
(HarpeBaTeIbHBIX U IUIABUIIbHBIX); .
METaJUTyprUYecKuX neuei u
METOMKY pacue€TOB FOPEHUS
[IK 4.1 V1. npou3BoaUTh pacyeTsbl 33. ycTpoiicTBa U IPUHITUTIBI
IIPOLIECCOB FOPEHUS 1 TeII000MeHa | ACHCTBHS METAILTyprU4eCKuX
B METALTYPTHYECKHX TI€YaX, freaen
35. 3aKOHOMEpPHOCTHU
(HarpeBaTeIbHBIX U IUIABUIIBHBIX);
IIPOLIECCOB
TEIIoMaccooOMeHa B
METaJUTyPrHYeCcKIX meuax
IIK 4.3 V1. npon3BoNUTE pacyeTsl 31. ocHOBHBIE TIOJIOKEHUS
IIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | TEIUIOTEXHUKH U
B METAJUTyPrHYECKHX Tedax, TETUIOIHEPTETHKH;
(HarpeBaTeIbHBIX U TUIABUIIBHBIX); 33. ycTpoHCTBa U IPUHIHIIBI
JIeUCTBUS METAILTYPTUYECKUX
reuen
[IK 4.4 V1. npou3BoaUTh pacyeTsbl 33. yCTpOMCTBA U MPHUHIUTIBI
TIPOIIECCOB FOPEHMS 1 TeII000MeHa | ACHCTBHS METAILTyprHYeCKuX
B METALTYPTHYECKHX TI€YaX, rreaen
) 35. 3aKOHOMEpPHOCTHU
(HarpeBaTeNIbHBIX U TUIABUIIBHBIX);
IIPOLIECCOB
TerIoMaccooOMeHa B
METAJUTYPTHYECKUX MTedax
[IK 4.5 V1. npon3BOINATE pacyeTsl 31. ocHOBHBIE TIOJIOKEHUS
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MIPOLIECCOB TOPEHUS U TEIIO0OMEHA
B MCTAJUTYPIruidCCKHX Icyuax,
(HaneBaTGHBHBIX nu HJIaBI/IJIbHBIX);

TEIUIOTEXHUKH U
TEIUIODHEPTETHKH;

33. ycTpoiicTBa U IPUHIUTIBI
NEHCTBUS METAJUTYPTrUIECKUX

neven
IIK 5.1 VY'1. npou3BOIUTH pacyeThl 33. ycTpoiicTBa U IPUHIUTIBI
TIPOIIECCOB TOPEHHS U TeII00OMeHa | ACHCTBHS METaTyprHIeCKUX
B METAILUTYPTHYECKHX TI€YaX, nevei
(HarpeBaTeIbHBIX U IJIABUJIbHBIX ); 33. 3AKOHOMEPHOCTH
IIPOLIECCOB
TEII0OMaccoOOMeHa B
METAJTYPTUYECKUX ITeYax
IIK 5.2 V1. npou3BOIUTh pacyeThl 31. OCHOBHBIE IIOJIOKEHHUS
MIPOIIECCOB TOPEHUS U TeriooOMeHa | TCTIIOTEXHHUKH U
B METAITypriuecKHX Iedax, TCIIOSHCPI CTHKY,
(HarpeBaTeIbHBIX U IUIABUIIbHBIX); 35. 3aKoHOMEpHOCTH
IPOLIECCOB
TEIIOMaccOOOMeHa B
METaJUIypruyecKix nevax
K 5.3 V1. npou3BONUTH pacyeThbl 31. OCHOBHBIE MTOJIOXKEHUS
IPOLIECCOB FTOPEHUS U TEIIIOOOMEHA | TEIIOTEXHUKU U
B METAJITyPrUYECKUX Ievax, TEIIOHEPTETUKH;
(HarpeBaTeIbHBIX U IJIABUJIbHBIX ) 33. yCTpOMHCTBa U MPUHIIHUIIBI
JEHCTBUS METAJUTYPTrUYeCKUX
neyeun
IIK 5.4 V1. npon3BOoNUTE pacyeTsl 31. oCHOBHBIE TIOJIOKEHUS
MIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | TEIUIOTEXHUKH U
B METAJITyPrUUECKUX IeUax, TEIUIOPHEPTETUKHI
(HarpeBaTeIbHBIX U IUIABUIIBHBIX);
[IK 5.5 V1. Iponu3BOIUTH pacyeThl 33. ycTpoMiCTBa U MPUHIIUIIBI
TIPOIIECCOB FOPEHMS M TEMI000MeHa | ACHCTBHS METAILTyprHieCKuX
B METALTYPTHYECKHX TI€YaX, neveit
(HarpeBaTeIbHBIX U TUIABUIIBHBIX);
OK 1 VO0I1.1. oueHMBaTh COLMANBHYIO 301.1. cymHOCTb 1

3HaYUMOCTb CBOCH OymyIien
npodeccuu A pa3BUTHS
SKOHOMHUKH U CPEJIBI
KH3HEIIEIIbHOCTH TPaKIaH
POCCHIICKOTO TOCYIapCTBa;

VY01.3. orteHuBaThL CBOU
CIIOCOOHOCTH ¥ BO3MOXHOCTH B
npohecCHOHANLHOM e TeNIbHOCTH,

3HAYUMOCTb
npodecCuoHaATBHOM
JeSITeTBHOCTH TIO
CIIEIUATIbHOCTH JUTS Pa3BUTHS
9KOHOMUKHU U CPEJIbI
KHU3HENIETbHOCTH TPaKIaH
POCCUICKOI0 rocyapcrsa ;
301.3. TunuyHbIC U
ocoOeHHbIe TpeOOBaHUSA
paboTronarens K pabOTHUKY
(B cooTBeTCTBHHU € OyAyIIEH
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npodeccueii), 0COOEHHOCTH
pOLEAYPHI COOECeTOBaAHUS
IIPU TPYAOYCTPONCTBE;

OK2 VY02.2. onpenensars 3tamnsl pemenus | 302.1. anroputmsl BEIOOpa
npodecCHOHAIBHOM 3a/1a4H, TUIIOBBIX METO/I0B U
COCTaBJIATh M PEATM30BbIBATh IJIaH | CLIOCOOOB BBIMOJIHEHUS
JeMCTBUS IO JTOCTHKCHHUIO npodeccnoHaIbHBIX 33/1ay;
pe3ynbTara; 302.3. mopsiIOK OLEHKH
¥02.3. oieHMBaTh pE3yJIbTATHI pe3yJIbTaTOB pELICHUs 3a/1a4
perieHus 3a1a4 npoeccHoHABHON | MpodeCCHOHATBHON
JeSITeTbHOCTH NeSITebHOCTH;

OK 3 V¥03.3. oueHuBaTh pe3yabTaT U 303.2. anropuT™Mbl IPUHSITHS
HOCJIE/ICTBHS CBOMX JACUCTBUI peleHus B
(caMOCTOSATENBHO UITH C TIOMOIIBIO npodecCHOHATBHBIX
HACTaBHUKA); HECTaHJAPTHBIX CUTYAIHX;
V03.1. npyHUMAaTh pelieHus B
CTaHIapPTHOU TTPOdECCHOHATHLHON
CUTYallMHd U OTPEACTIATH
HE00XO0/IUMBIE PECYPCHI;

OK 4 Y04.1. onpenenste HEOOXOUMbIE 304.2. npuemMsbl
UCTOYHUKU MHPOPMALINY; CTPYKTYPHUPOBaHUS
V04.2. Beinensats Hanboliee uHpopmanuu;
3HaYMMoe B u3ydaemoM marepuaie u | 304.3. popmaT opopmiienus
CTPYKTYPUPOBATh IOIYIaeMYIO Pe3yIbTATOB IMOMCKA
uH(pOpMaLIHIO; uHbopMauu
Y04.3. opopMIIsITh pe3yabTaThl
NOKCKa UHPOPMALIUU

OK5 Y05.3. mposBIATE KyJIbTYPY
UH(POPMALMOHHOM 6€30MacHOCTH;

OK 6 V06.1. paboTaTh B KOJUIEKTUBE U 306.1. ocHOBHBIE TPUHIIUIIBI
KOMAaHJIE; paboThI B KOJUIEKTHBE;
Y06.3. nposaBiATh ToaepaHTHOCTH B | 306.3. criocoObl pa3peuieHus
PO eCCUOHAIBHON NEATETHPHOCTH; | KOH(IUKTOB B

npodeccuoHaTbHOM
NeSITebHOCTH;

OK7 VY07.2. BbIOMpaTh ONTUMAJIbHBIE 307.1. anropuT™msl 1
CTIIOCOOBI, IPUEMBI I METO/TBI MPUHITUTIBI paOOTHI B
pemeHust Mpo(eCHOHANBHBIX 33/1a4 | KOMaH/IE;

KOJUIEKTUBOM HCITOJTHUTEIIEH; 307.5. ciocoOsl yiny4iieHus
JOCTUTHYTBIX Pe3yJIbTaToB;
OK 8 V08.3. 0CO3HaHHO MJIAHUPOBATh 308.1. myTn craHOBIEHHUS

MOBBIIIIEHUE KBATU(UKAIIHY;
V08.2. onpenensars U BEICTpanBaTh
TPaeKTOPUH NMPO(PeCcCHOHATBHOTO

CHELUANNCTA U PA3BUTHUSA
JUYHOCTH;
308.3. kpyr
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Pa3BUTHS U CAMOOOPA30BaHMS;
Y 08.3. 0CO3HaHHO MJIaHUPOBATH
MOBBIIIICHUE KBATU(UKAITIH

npohecCHOHANBHBIX 3a1a4,
po(hecCHOHATLHOTO U
JTMYHOCTHOTO PAa3BUTHUS;

OK9

¥09.1. HaX0UTh U AHATM3UPOBATH
nH(popMaIrio B 001aCTH HHHOBAITHI
B IIpo(hecCHOHANBHOM
THSTEIHOCTH;

Y09.2. nnaaupoBaTh COOCTBCHHBIE
JICUCTBUA B YCIIOBHUSX YaCTOW CMEHBI
TEXHOJIOTHH B PO ECCUOHATLHON
JESITEIIBHOCTH

¥09.3. BnaseTp akTyaJlbHbIMU
MeTOJIJaMH paboThI B
po(hecCHOHANBEHOM U CMEXKHBIX

chepax;

309.1. BO3MOKHBIC
HaIpaBJICHUS Pa3BUTH
npodeCCHOHAILHON OTpaciu;
309.3. MmeToas! pabOTHI B
po(hecCUOHABLHOM U
CMEXHBIX chepax;
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI U BUABI Y4eOHOI padoThI

Buna yueOHoii padoThl O0bem yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 104

O0s13aTeIbHASI AYTUTOPHAS YUeOHAsT HAarpy3Ka (Bcero) 69

B TOM YHCIJIE:

JICKIINH, YPOKH 46

MPAKTUYCCKUE 3aHSATHSI 23

71a00paTOPHBIC 3aHSITHS He
npeoycmMompeHo

KypcoBas pabora (IIpOeKT) He
npeoycMOmpeHo

CamocrosiTesibHas padora 35

Dopma IPOMEKYTOUHON aTTECTALMU -  KOMNIEKCHbIU IK3AMEH
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2.2 TemaTnueckuii IVIaH U coiep:kaHue y4eOHOH quciuuinbbl «TemnorexHnka»

HaumeHnoBaHue ConepikaHue y4eOHOTro MaTepuasa u O0Bbem yacoB Koawsl
pa3iesioB M TeM (opMBbI OPraHU3AUH AeATETHLHOCTH 00yYAI0IIHXCSH KOMNETCHIHH/0CBARBACMBIX
3JIEMEHTOB KOMIICTCHIIUHU
1 2 3 4
Pa3nen 1. TonjanBo MeTaNTyprudecKux nevei 12 OK/IIK
Tema 1.1. Copneprxkanne yueOHOro MaTepuana 4 V1. npousBoauThH
O0mas Bunael TornnBa. XapakTepucTHKa TOIUINBA (KJ1acCU(UKALINS, XUMUYECKUN pacueTsl MPoLEecCcoB
XapaKTepPUCTUKA COCTaB, TEIIOTA CTOPAHHUSI) TOPEHUs U TeIUI00OMEHa
TOILIUBA B METALTyPrHYECKUX
neyax, (HarpeBaTeIbHBIX
Y TUTaBUJIBHBIX);
31. oCHOBHBIE
MOJIOXKEHUS
TETJIOTEXHHUKH H
TEIJIOHEPTETHKHY;
35. 3aKOHOMEpPHOCTHU
IIPOLIECCOB
TerIoMaccooOMeHa B
METAJLTyPTHYSCKUX
neyax
Tema 1.2. CopepxaHue yaeOHOT0O MaTepuana 6 V1. npousBoauTh
Teopusi ropeHus [Iporecce ropeHust Ta3000pa3HOTO, KUIKOTO H TBEPIOTO TOILIHBA. pacyeTsl MpoLeccoB
pasau4HbIX BUAOB | CriocoObl pacuera ropeHus TOTUIMBA. TOPEHHS U TeIUI000MEeHa
TOIJIMBA B Ie4Yax HpaKTI/I‘IeCKI/Ie 3aHATUSA 4 B METAJLTYPTUUICCKUX

Pacuer ropCHU TOILINBA

neyvax, (HarpeBaTeIbHBIX
Y TUTaBWJIBHBIX);

31. oCHOBHEIC
IOJIOKEHUS
TEIJIOTEXHUKH U
TETJIODHEPTETUKH,

34. TonanuBo
METaJUTypPTHUECKHUX
reye U METOIUKY
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pacueToB ropeHus
35. 3aKOHOMEpPHOCTHU
IIPOIIECCOB
TEIIoMaccooOMeHa B
METAJTyPrHUSCKUX
rmeuyax

Tema 1.3 CopepxaHue yaueOHOro MaTrepuana

YcrpoiicTBa ns Konctpykuuu 1 061acTh NpUMEHEHHUS TOTUTMBOCIKUTAOIINX YCTPOMCTB.
CKMTaHMA TOoIIMBa | KoHCTpyKIMM ropesiok, 001acTh UX MPUMEHEHUs. Y CTpOHCTBA JUIs
CKMTaHUs KMJIKOTO TOIINBA ((POPCYHKU HU3KOTO U BBICOKOI'O JAAaBJICHUS).

V1. npousBoauTh
pacueTsl MPoLEeCcCOoB
TOpEHUs U TeIIo00MeHa
B METAJLTyPrHYECKUX
neyax, (HarpeBaTeIbHBIX
Y TUTaBUJIBHBIX);

31. oCHOBHBIE
MOJIOXKEHUS
TETUIOTEXHHUKH H
TEIIOHEPTETHKHY;

34. ToTIMBO
METaJLTyprHYeCKUX
reyel 1 METOAUKY
pacueToB ropeHus

35. 3aKOHOMEpPHOCTHU
MIPOLIECCOB
TEIIOMaccooOMeHa B
METaJLTyprHYECKUX
nevax

Pa3zgen 2. OCHOBBLI MEeXaHUKH NMEYHBIX I'a30B

26

OK/IIK

Tema 2.1. CopepxaHue yueOHOro Marepuana

CraTnka razos CBoiiCTBa )XHIKOCTEH M ra30B, Ta30BbIe 3aKOHBI (H3uKU. OCHOBHOE
YPaBHEHHUE CTaTUKH KUJKOCTEN U ra30B. CTaTUYECKUH U
T€OMETPUUYECKUI HAOPbI

V1. npou3BoauTh
pacueTsI MPoIEeCcCoB
TOpPEHUS U TeIJI000MeHa
B METAJLTypPTHYECKHUX
nevax, (HarpeBaTeIbHBIX
Y TJIaBUJIBHBIX );
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31. ocHOBHEIC
MOJIOKEHUS
TEIJIOTEXHUKH U
TEIJIOPHEPTETUKH,
34. TonanBo
METaJUTyprHUeCKUX
neyelt 1 METOIUKY
pacyeToB rOpeHust
35. 3aKOHOMEPHOCTHU
MIPOIIECCOB
TemaoMaccooOMeHa B
METaJUTypTHUeCKUX
rneyax

Tema 2.2
JInHAMHKAa ra3oB

Copneprkanue y4eOHOro Marepuana

3aK0oHEBI JABHMIKCHUA I'a30B B IICYaXx. YpaBHeHHe BepHy.]'IJ'II/I

24

IIpakTrueckue 3aHATHS

Pacuet BBICOTHI IBIMOBOU TPYOBI

CamocrosrenbHas pabora

18

V1. npousBoauTh
pacueTsl MPoLEecCoB
TOpEHUs U TeIIo00MeHa
B METAJLTypPrHYECKUX
neyax, (HarpeBaTeIbHBIX
Y TUTaBUJIBHBIX);

31. OCHOBHBIE
MOJIOKEHUS
TEIUIOTEXHHUKH H
TEIJIOHEPTETHKHY;

34. ToTIMBO
METaJLTyprHYeCKUX
neye 1 METOAUKY
pacueToB ropeHus

35. 3aKOHOMEPHOCTH
MIPOLIECCOB
TEIIOMaccooOMeHa B
METaJLTypPrHYECKUX
neyax

Pa3nes 3. OcHOBBI Temjionepeaavu

10

OK/IIK

Pa3znen 3.1

| Coneprkanue yue6HOro MaTepHania

V1. npou3BoIUTH
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TemnonpoBoaHOCTH

[Tpunuun pacnpeneneHus: TeMrepaTypsl B CTeHaX IPU CTAI[MOHAPHOU
TEIIONPOBOAHOCTH.

IIpakTrueckue 3aHATHS

PacueT TemioBoro moroka u PaCIpeaACICHUC TCMIICPATYP B CTCHKAX IICHYH

pacyeTsl IMPOIIECCOB
TOpEHUs U TeII000MeHa
B METaJUTyPIHYECKHUX
nevax, (HarpeBaTeJIbHbIX
Y TUTIaBUJIBHBIX );

31. OCHOBHEIC
MTOJIOKCHUS
TEIUIOTEXHHUKHU U
TEIIOHEPTETHKHY;

34. TomInBo
METaJLTyPrUYeCKUX
neye 1 METOAUKY
pacyeToB rOpeHUS

35. 3aKOHOMEpPHOCTHU
MPOLIECCOB
TeIIOMaccooOMeHa B
METAITyPrUUeCKUX
rmevax

Tema 3.2
Temio00men

CopepxaHue yaeOHOro MaTepuana

Bue! KOHBEKTHBHOTO TEIIIOOOMEHA

HpaKTI/I‘-ICCKI/IC 3aHATHA

Pacuer ko3¢ punmenTa TennonpoBoIHOCTH MeTaIlIa

VY1. npousBoauth
pacyeTsl MpoLeccoB
rOpeHus 1 TeII0o0MeHa
B METaJUTyprHYECKUX
neyax, (HarpeBaTeIbHbIX
U TUTaBWJIBHBIX);

31. ocHOBHBIE
HOJIOKECHMSI
TEIUIOTEXHUKH U
TETUIOOHEPTETHKH,

34. TOnIMBO
METaJUTYPrHYECKUX
Meye U METOAUKY
pacyeToB ropeHust

35. 3aKOHOMEpPHOCTHU
IIPOLIECCOB
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TemjaoMaccooOMeHa B

METaJLITypruuecKux
reyax
Pa3nes 4.HarpeB MeTa/i1a M panMOHAJIbHbIE Pe;KMMbI HArpeBa 26 OK/IIK
Tema 4.1 Copepxanne yueOHOro Marepuana 21 V1. npou3BoAUTH
JedexTnl HarpeBa | [Ipouecchl, MpoTekaoye Ha IOBEPXHOCTH METajlla IIPU HarpeBaHUU U pacueTsl PoLECCOB
MeTaJL1a BHYTPH HarpeBaeMoro Merajia. MeTosl pacyeTa HarpeBa MeTasuia. TOpPEHHS U TEII000MeHa
B METAJITyPrUUECKUX
IIpakTrueckue 3aHATHS 2
neyvax, (HarpeBaTeIbHbIX
OrnpezenieHne pexuMOB HarpeBa TOHKUX U MACCUBHBIX TEJ .
U TUTaBUJIBHBIX);
CamocTosrenbHas padora 17 31. OCHOBHBIC
IOJIOXKEHUS
TEIJIOTEXHUKHU U
TEII0PHEPTETUKHY;
34. TorIMBO
METaJLITyPrUuecKux
ne4yel U METOJUKY
pacyeToB ropeHus
35. 3aKOHOMEpPHOCTHU
IIPOLIECCOB
TeIIoMaccooOMeHa B
METaJLITyPrUueCcKuX
rneyax
Tema 4.2 Copepxanue yueOHOro Marepuana 5 V1. npousBoaUTh
OcHoBBI Pexumbl HarpeBa MeTaiia U (akTOpbl, 00ECTIEUMBAIOIINE PAIIMOHATIBHYIO pacueTsl IPoLECCOB
PalMOHAJIBLHOM TEXHOJIOTMIO HarpeBa. TOpPEHHs U TeII000MeHa
TEXHOJIOTMMA Harpesa HpaKTquCKHe 3aHATUA 3 B MCTAJUTYPIrUiUCCKHUX
MeTaJlia Pacder BpemMeHH HarpeBa MeTajia B METALTYPTHYECKOM MeUn rneyax, (HarpeBaTebHbIX

Y TJIaBUJIBHBIX );
31. oCHOBHBIE
MOJIOKEHUS
TEIJIOTEXHUKHU U
TEIJIO3HEPTeTUKH;
33. ycTpoiicTBa 1
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MPUHITUTIBI 1EHCTBUS
METaJUTyprHUeCKUX
reye

34. TonanBo
METaJUTypPTHYECKHUX
reye U METOUKY
pacyeToB rOpeHUS
35. 3aKOHOMEpPHOCTHU
MPOILIECCOB
TemaoMaccooOMeHa B
METaJLTyPrUYeCKUX
rmeyax

Paznen 5. Marepuassi

AJISt COOPY/KEHUSA neyeu u KOHCTPYKIMHA CTPOUTEJIbHBIX 3JICMEHTOB

neyeu
Tema 5.1 Coneprxanue yueOHOro MaTepuaia V1. nponsBoauth
Oruneynopssie, Bunpl, cBoiicTBa 1 00J1aCTh IPUMEHEHUSI MAaTEPUANIOB I COOPYKEHUS pacyeTsl IpoLECCOB
TeIUIOM30JAIHOHHbIE | METAJUTYPIrUYECKUX MEUEH. rOpeHus 1 TeII0o0MeHa
U pyrue B METAJUTYPIUYECKUX
CTPOHUTE/NbHbIE neyax, (HarpeBaTeIbHbIX
MaTepHuaJbl, Y TUIABUJIBHBIX )

NpUMeHsieMble NPpU
COOPY KEeHUH neveit

32. Ha3HAYECHUE U
CBOMCTBA OTHEYIIOPHBIX
MaTepuaos;

33. ycTpoiicTBa 1
MPUHIUIIBI 1EUCTBUS
METaJUTypPTHYECKUX
neyen

Tema 5.2
Knagka nmedei n
CTPOMTEJIBbHBIC
3JIEMEHThI JJI5
COOPY KEeHUS TeYeid.

ConeprkaHrie yueOHOTO MaTepuaiia

KaTCFOpI/II/I 1 METOABI KJIIaAKH, yCTpOﬁCTBO OCHOBHBIX CTPOUTCIIbHBIX
OJIECMCHTOB HAarp€BaTCJIbHBIX IeYeH.

V1. npou3BoauTh
pacueTsI MPoIEeCcCoB
TOpPEHUS U TeIJI000MeHa
B METAJLTyPrHYECKUX
nevax, (HarpeBaTeIbHBIX
Y TJIaBUJIBHBIX ),

32. Ha3Ha4YEHHE U
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CBOMCTBA OTHEYIIOPHBIX
MaTepuaos;

33. ycTpoiicTBa 1
MIPUHIUIIBI 1EUCTBUS
METaJUTyprUUeCKUX
rneyei

Pa3znea 6. YcrpoiictBa

AJIA YTHIM3AHHU TeIIA B ITeYax

oo

OK/IIK

Tema 6.1
TenjorexHunueckKmne
OCHOBBI YTHJIN3AIIUN
TeIia OTXOASIIINX
JBIMOBBIX T'a30B.
YcrpoiicTBa 1is
YTHJIM3AUMH TeIia B
nmeJax

Copeprxkanne ydeOHOro Marepuana

Metoap! yrunusanun teria. O01mas xapakTeprucTiKa TeIIoo0MeHa B
peKyneparopax, pereHeparopax M KOTJIax-yTHIH3aTOPax.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

Pacuer TerutooOMeHHMKA

V1. npousBoauTh
pacueTsl MPoLEeCcCOoB
TOpEHUs U TeIIo00MeHa
B METALTyPrHYECKUX
neyax, (HarpeBaTeIbHBIX
Y TUTaBUJIBHBIX);

31. oCHOBHBIE
MOJIOXKEHUS
TETUIOTEXHHUKH H
TEIJIO3HEPTeTUKY;
33. ycTpoiicTBa u
MPUHIIMIIBI 1eHCTBUS
METaJUTypPTHYECKUX
rneyveu

34. ToTIMBO
METAITyPrHUeCKUX
Ieyel ¥ METOJIUKY
pacyeToB rOpeHUst
35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TerioMaccooOMeHa B
METaJLTyprHYECKUX
neyax

Tema 6.2
Oxuaxkaenue nevei
M OYHCTKA JbIMOBBIX
ra3oB

Copepxanre yaeOHOT0o MaTepuana

CymHocTh oxnaxaeHus neueid. CriocoObl 0OUUCTKH Ta30B

VY1. npousBoauth
pacyeThl MpoIEeccoB
TOPEHHS U TeIUI000MEeHa
B METAJUTYPrHYECKUX
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neyvax, (HarpeBaTeabHbIX
Y TUIaBUJIBHBIX);

31. ocHOBHBIE
MOJIOKEHUS
TEIJIOTEXHUKHU U
TEIJIOPHEPTeTUKH,
33. ycTpoiicTBa 1
MIPUHIUIIBI 1EUCTBUS
METaJUTyprUUeCKUX
rneyueiu

34. TormBo
METaJUTypTHUeCKUX
neyei U METOIUKY
pacyeToB rOpEeHUsI
35. 3aKOHOMEPHOCTHU

IIPOLIECCOB
TEIIoMaccooOMeHa B
METaJUTypPTHUeCKUX
neyax
Pazgen 7. KoHcTpykumuu nmevei 11 NPOU3BOACTBA YEPHBIX METAJJIOB, NeYel /ISl HarpeBa u 18 INK/OK
TepM0OOPaOOTKH CIJIABOB
Tema 7.1 Copnepkanne y4eOHOro MaTepurana 4 V1. npousBoauTh
Kaaccndukamma n | Knaccudukanus MeTanmypruueckux neuei pacueTsl IPoLECCOB
o0mas TennoTexHUYeCKne XapaKTePUCTUKHA PAOOTHI TIeUe TOpPEHUS U TeIJI000MeHa
XapaKTepuCTUKA B METAJUTYPrUYE€CKUX
TeIJI0BOM padoThI neyvax, (HarpeBaTeabHbIX
neyveiu U TJIaBUJIBHBIX);

31. ocHOBHBIE
MOJIOKEHUS
TEIJIOTEXHUKHU U
TEIJIO3HEPTeTUKH;
33. ycTpoiicTBa 1
MPUHIIUIIBI HGfICTBHH
METAJLTYPrHYECKUX
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neyen
35. 3aKOHOMEpPHOCTHU

MIPOLIECCOB
TEIIoMaccooOMeHa B
METaJLTyPrUuecKux
neyax
Tema 7.2 CopepxaHue yaueOHOro MaTrepuana 14 V1. npou3BoaUTH
Metajutyprudyeckue | YCTpoMCTBO U MPUHIIUIT ACHCTBUSA JOMEHHOM M€Y, TEIIO0- U pacyeTsl MPOLECCOB
1eYH M KOHBepTepbl | MaccooOMEH B HEH. TOpPEHHS U TeII000MeHa
[Toxa3zaTenu paboTHI TOMEHHOW TIeUn B METaJUTyprHYECKUX
TemnoTexHUKa CTaNEMIaBUIBHBIX MTPOLIECCOB neyvax, (HarpeBaTeIbHbIX
Kucnoponssie koHBepTEPHI U TUTaBUJIBHBIX);
[Teun nyst HarpeBa ciuTkoB. [leun 11t HarpeBa GJ1FOMOB U CIISIO0B. 31. OCHOBHBIE
[leun s Tepmudeckoit 00pabOTKK COPTOBOIO MTPOKATa MIOJIOXKEHHUS
[Teun nyist TepMudeckoit 00paboTKHU ropsueKaTanbix JucToB. [leun mms TEMJIOTEXHUKHU U
TEPMUIECKOI 00pabOTKH XOJIOJHOKATAHBIX JIMCTOB U JICHTHI TEIUIOOHEPTETHKH;
33. ycrpoiicTBa U
TIPUHIIHITHI ISHCTBUS
METaJLTyprHYeCKUX
neyei
35. 3aKOHOMEpPHOCTHU
MIPOIIECCOB
TEIIoMaccooOMeHa B
METaJUTYPrHYECKUX
neyax
Bcero (MakcumMasibHasi yueOHasi HAarpy3Ka): 104
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3 YCJIOBUSI PEAJIM3AIIMA YYEFHOM TUCIIUTTIJIAHBI

3.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jlnst peanmu3anil MporpaMMbl y4eOHOM JUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE CIeIHaTbHbIe
MIOMEIIIEHHUS U OCHAIIICHHE:

Tun u HauMeHOBaHHUeE

Ocnameﬂne CIICHIUAJBbHOI0 ITOMECIICHUA
CIICIUAJbHOT0 IMOMCIICHUSA

kabuHet TennoTeXHuKu MynpTuMeaUHbIE CPEACTBA XpPAaHEHUs, NEpelaul U IMPEACTaBICHUS
uHpopManuu. Y4ueOHO-METOMYECKasi JOKYMEHTAIHS, TUIaKTHIECKHIEe

cpencTBa
TTomerenue mis [Tepconanbuabie KOMITBIOTEPHI ¢ TakeToM MS Office, BbIxoa0M B
CaMOCTOSITEITLHON pabOTHI WHTEpHET U C TOCTYIIOM B 3JIEKTPOHHYIO0 HH(DOPMAIIMOHHO-
00yJaronmXxcst 00pa3zoBaTeNIbHYIO CPeAy YHUBEPCUTETA

3.2 YyeOHO-MeTOAMYECKOE H HH(POPMALMOHHOE 00ecledeHne peajn3anui NPorpaMMbl
OcHOBHbIE HCTOYHHMKH:

1. Kynunos, B. A. TennorexHuka [DnexkTpoHHbIH pecypc] : yueOHoe nocobue / B. A. Kynunos, 3.

M. Kapramos, E. B. Credaniok. - Mocksa: KYPC, Huppa-M, 2015. - Pexum pgocryma:
https://new.znanium.com/read?id=169108. — 3arx. ¢ 3kpaHa

2. Cemenos, 0. I1. Terutorexuuka [DnekTpoHHbd pecype] : yueonuk / FO. I1. Cemenos, A. b.

Jleeun. - 2 w3n. - MockBa: Huadpa-M, 2015. - 400 c¢. - Pexum jgocryma:
https://new.znanium.com/read?id=117940. — 3arx. ¢ 3kpaHa.

I[OHOJIHI/ITGJIBHLIB HCTOYHHUKMU:

1. Hdy6posckas, E. FO. Temnorexnuka [DnekTpoHHBIH pecypc] : yduebHOoe mocobue / E. IO.
Hyoposckast ; MI'TY. - Maruautoropck : MI'TY, 2015. - 1 smextpon. ont. guck (CD-ROM). -
URL :https://magtu.informsystema.ru/uploader/fileUpload?name=14.pdf&show=dcatalogues/1/1123808/1
4. pdf&view=true (yrata oopameuus: 04.10.2019). - MakpooOBEKT. - TEKCT : 3JIEKTPOHHEIMN.

2.CBeunukoBa, H. FO. IIpakTMKyM 1O TEXHUYECKOM TEPMOJUHAMHUKE U TEIIOTEXHUKE
[Dnextponnsblil pecype] : nmpaktukym / H. FO. Ceunukosa, C. B. IOguna, A. B. T'opoxos ; MI'TV. -
Maruautoropck @  MITY, 2018. - 1 osmektpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/354
5.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : DJIEKTPOHHBIH.

3. TunbkoBa, C. M. Tennodusuka u MeTauTyprudyeckas TEIUIOTEXHUKa [DNEeKTpOHHBIN pecypce] :
yaebnoe nmocoodue / C. M. TunbkoBa. - Kpacnosipck: Cu6. denep. yu-t, 2017. - 168 c. - Pexxum yocrymna:
https://new.znanium.com/read?id=342142. — 3arj. ¢ skpaHa.

IIporpammuoe obecnneyenne u UurepHer-pecypceni:

Haumenosanue 110 Ne JloroBopa Cpok AeHCTBHUSA
JIMIEH3UH

MS Windows 7 (moamucka Imagine Premium) A-1227  or  08.10.2018 | 11.10.2021
H-757-17 ot 27.06.2017 | 27.07.2018
I-593-16 ot 20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016

MS Office 2007 Nel35 o1 17.09.2017 0eccpouHo
Kaspersky Endpoint Security mns Ousneca- | JI-300-18 ot 21.03.2018 | 28.01.2020
CrangapTHBIi J-1347-17 ot 20.12.2017 | 21.03.2018

J1-1481-16 ot 25.11.2016 | 25.12.2017
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https://new.znanium.com/read?id=169108.%20–%20Загл.%20с%20экрана
Режим%20доступа:%20https:/new.znanium.com/read?id=117940.%20–%20Загл.%20с%20экрана.
Режим%20доступа:%20https:/new.znanium.com/read?id=117940.%20–%20Загл.%20с%20экрана.
https://magtu.informsystema.ru/uploader/fileUpload?name=14.pdf&show=dcatalogues/1/1123808/14.pdf&view=true%20(дата%20обращения:%2004.10.2019).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.
https://magtu.informsystema.ru/uploader/fileUpload?name=14.pdf&show=dcatalogues/1/1123808/14.pdf&view=true%20(дата%20обращения:%2004.10.2019).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true%20(дата%20обращения:%2004.10.2019).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true%20(дата%20обращения:%2004.10.2019).%20-%20Макрообъект.%20-%20Текст%20:%20электронный.
Режим%20доступа:%20https:/new.znanium.com/read?id=342142.%20–%20Загл.%20с%20экрана.
Режим%20доступа:%20https:/new.znanium.com/read?id=342142.%20–%20Загл.%20с%20экрана.

J1-2026-15 ot 11.12.2015 11.12.2016

7Zip

CBOOOJTHO 6eccpodHo
pacrpocTpaHsieMoe

HNHuTepHeT — pecypcesbl:

1. TocymapcTBeHHas
http://www.gpntb.ru/

nyOnu4Has ~ Hay4YHO-TexHHueckas  OmOmmoreka  Poccum  URL:

3.3 YuebHo-MeTOoANYECKOE 00eciedeHHEe CAMOCTOATEIbHOM PadoThl 00yUaIOIIUXCS

CamocTosTenbHas paboTa sSBIseTcs: 0053aTeNbHON Ui Kaxk10ro ooyyatomierocs. CaMocTosiTeNIbHAs
paboTa MOMKET OCYMIECTBIIATHCS WHAWBUAYAIIHO WM TPYNIamMH B 3aBUCUMOCTH OT IIeNiM, 00beMa,
KOHKPETHOW TEMAaTHKU CAMOCTOATEIbHOU pabOThl, YPOBHSI CJIOKHOCTH, YPOBHS YMEHUIN 00y4YarOLIUXCS.
KoHTponb pe3ynpTaToB BHEAYAMTOPHOW CaMOCTOATENBHON pabOTHl OCYIIECTBIISIETCS B Hperenax
BPEMEHH, OTBEJICHHOIO Ha 00s3aTelbHbIE Yy4eOHbIE 3aHSATHUS W BHEAYJIUTOPHYIO CaMOCTOSITEIbHYIO
paboty oOyuarommxcsi 1Mo y4yeOHOW IMCHMIUIMHE, NMPOXOJUT KaK B NMHCbMEHHOW, TaK M YCTHOW WIIU
CMeIaHHOM Qopme, ¢ IPeICTaBICHUEM U3/IEIHS WU MPOIYKTa CAMOCTOSITENIbHOM J1eATeIbHOCTH.

B xaudecTBe (hopM M METOOB KOHTPOJISI BHEAYIUTOPHON CaMOCTOSTEIBHON padOThI HCIIOIB3YIOTCS:
MIPOBEPKa BHIOJHEHHOW paboThI MpernojaBaTesieM, CEMUHAPCKUE 3aHSITHs, TECTUPOBAHUE, CAMOOTUYETHI,
KOHTPOJIbHBIE pa0OTBHI, 3alllMTa TBOPUECKUX PadOT U Ap.

No

HanmenoBanue
pa3zerna/TeMsl

OneHouHbIe CcpeACTBa (3aJaHUs) ISl CAaMOCTOSITENIbHON BHEayIUTOPHOM
paboThl

Paznen 2. OcHOBBI
MEXaHUKH ITEYHBIX
rasoB

Tema 2.2 JIunamuka
ra3oB

Tekcr 3a1aHusi- OTBETUTH HA BOIIPOCHI TECTA

IIGHBI C IOMONIIBIO KPpAaTKOro HMCIbITAHWA OLCHUTH CTCICHL KadCCTBa
YCBOEHUSI TeMBbI «J[MHAMUKa ra3oBy
PGKOMﬁHHaHHHIH)BHHOHHGHHH)3aﬂaHHﬂI

-BHUMATEJIbHO U3YUUTh CTPYKTYPY TECTA, YBUJIETh KAKOTO THUIIA 3aJaHUS B
HEM COJIEPKATCH;

-HaYMHATh OTBEYATh HA T€ BOIIPOCHI, B IPABUJIBHOCTH KOTOPBIX HET
COMHECHUS,

- BHUMATEIbHO YUTATh 3aaHNUE;

-€CJIA HE 3HAE€TE OTBETA HA BOIIPOC, TO CIEAYET OTMEHUTH €r0, a IOTOM
BEPHYTHCSH;

- Ha BOIIPOC B TECTC MOXKET OBITH TOJIBKO OIVH BapHWaHT OTBETa M3
MPEJI0KEHHBIX;

- IEpea TECTUPOBAHUEM CIICAYCT MMOHATH JIOTUKY U3JI0OKCHHOT'O
MaTepuaia, mo3ToMy HeoOX0AUMO MPOpPadOTaTh KOHCIEKT JIEKIUN 1O
Teme «/InHaMuKa razoBy.

Kpurepuu onenku: (I)OH,Z[ TECTOBBIX 3aJaHUN

Pa3nen 3. OcHOBEI
Termonepez(atm
Tema 3.2 TemtoooMen

TexcT 3anaHnsA- OTBETUTH HA BONIPOCHI TECTA

IMenp: ¢ MOMOMIBIO KPATKOTO HCIBITAHUSA OLEHUTH CTEIEHb KayecTBa
ycBoeHUs TeMbl «Ternmooomeny

Pexomenaanuu no BBITOJIHEHUIO 3a1aHUS

-BHUMATEJIbHO U3Y4YHUTh CTPYKTYPY TECTA, YBUIETh KAKOI'O THIIA 3a/IaHUS B
HEM COJEPKATCH;

-HAYMHATh OTBEYATh HA TE BOIIPOCHI, B IPAaBUIIBHOCTH KOTOPBIX HET
COMHEHUS;

- BHUMATEJIbHO YNTATh 3a/IaHUE;

-€CJIA HE 3HACTE OTBETA HA BOIIPOC, TO CIELYET OTMEHUTH €TI0, a [I0TOM
BEPHYTHCS;

- Ha BOIIPOC B TECTE MOKET OBITh TOJBKO OJIMH BAPHAHT OTBETA U3
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MIPEAJIOKECHHBIX

- Iepe]i TECTUPOBAHUEM CIIETYET MOHSTH JIOTUKY U3J105KEHHOTO
Marepuaa, modToMy He0OX0 MO MPopadoTaTh KOHCIEKT JIEKIIHH 110
teMe «TemnoooMen.

Kpurepuu onenku: GoHT TECTOBBIX 3aTaHHUIA

Paznen 4.Harpes
MeTaJuia u
paroHaIbHbIC
PEKUMBI HAarpeBa
Tema 4.1 Jledextsl

HarpeéBa McCTajlla

Tekct 3amaHusa: Hanmucatb 3cce Ha Temy «OQHeprocoOeperarolime
TEXHOJIOTHH MPY HArPeBE METaJlJIa B IPOKATHBIX IIEXaX»
Llens:

1) Hay4HUThCS MUCBMEHHO U3J1araTh CyTh IOCTABJICHHOMN NMPOOJIEMBI,

2)  caMOCTOSTENPHO  NPOBOJUTH  aHANU3  3TOM  MpoOIemMbl ¢
UCIOJIb30BAHNEM KOHIENIUN 1 aHAIUTHYECKOTO HHCTPYMEHTApHs,
3)aenarb BBIBOABI, 0000IIAIONIE aBTOPCKYIO MO3UIMIO MO MOCTaBICHHON
npobieme

PexoMeHanuy 1o BINOJIHEHUIO 3a/1aHUS:

1) Hanucathb BeTyruieHue (2—3 npeniokeHus, KOTOpble CIIyKaT JUIs
nocnenyroiei GopMyIupoBKH MPOOIIEMBI);

2) chopmynupoBath npodiIemMy;

3) naTb KOMMEHTapHUHU K NpoOJIeME;

4) chopmMynupoBaTh aBTOPCKOE MHEHUE U IPUBECTH apryMEHTAlHIO;

5) HanucaTh 3aKIIOYEHUE.

Kputepuu olleHKH: TeMaTHKa 3cce

Paznen 7.
Koncrpyknnu neuein
JUTSl IPOU3BOJICTBA
YEPHBIX METAJLIOB,
reyei JIJIsl Harpesa u
TEpMOOOPabOTKU
CILIaBOB

Tema 7.1

Knaccudukanus u
ob1as
XapaKTepUCTHKA
TEIUIOBOI pabOThI
neyei

Tekcr 3amanms: Hamucath 3cce Ha TeMy — «XapakTepUCTHKa
METAJUTYPrHUeCKUX Meuel B 3aBUCUMOCTH OT UX TEIUIOBOW pabOThD»
Iens:

1) Hay4UTHCSI MUCBMEHHO U3JIaraTh CyTh [IOCTABIEHHOM MTPOOIIEMBI,

2)  CcaMOCTOSITENPHO  TPOBOJUTH  aHATU3  JTOM  MpoOIeMBl ¢
HCIOJIb30BAHNEM KOHIENIUN 1 aHAIMTHYECKOT0 HHCTPYMEHTApHS,
3)nenaTh BBIBOJIBI, 00OOIIAIOIINE aBTOPCKYIO TTO3UIIMIO IO MOCTaBICHHOMN
npobieme

PexomeHmamm 1o BHIMOHEHHUIO 3aIaHUS:

1) HanucaTh BeTyIieHUe (2—3 npeanoxkeHus, KOTOpbIe CIIyKaT JUIs
nocnenyromei GopMyIupoBKH MPOOIEMBI);

2) copmynupoBaTh npodiemMy;

3) AaTb KOMMEHTapUHU K MpolIeMe;

4) chopmMynMpoBaTh aBTOPCKOE MHEHUE U IPUBECTH apryMEHTAIIHIO;

5) HanMcaTh 3aKJIIOYEHUE.

Kputepun olleHKH: TeMaTHKa 3Cce

4 KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM JUCIIUIIJIAHBI
Kontposnb ¥ oOlLeHKa pe3yabTaTOB OCBOEHUS TUCHUILUIMHBI OCYILIECTBIISIETCS MPENojaBaTelieM B
MpOLIECCe TEKYUIEr0 KOHTPOJIS U IPOMEXYTOUHON aTTeCTALIUU.

4.1 Texkymmii KOHTPOJIb

KonTponupyemsie
Kontpomupyemsie
pazziesnsl (TEMBI) HanmenoBanue
Ne . pe3yIbTaThl
y4eOHO OLICHOYHOI'O CPEJCTBA
(yMeHwusl, 3HAHHS)
JUCIUILTMHBI
1 Paznen 1 Y1. mpou3BoauTs 1) YcTaHOBHTE COOTBETCTBHE:
pacyeTsl IpoLeccoB | 1. MOJIHOE TopeHue A. CO;
Tomnuso TOPCHUS U 2. HETMOJIHOE TOPCHUE b. H,0;
MCTA/UTYyPIruaCCKuX | remiooOMeHa B 2) lonoJiHUTE ompe/eieHue:
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neuen

METAITyPTHYECKUX
neyvax,
(HarpeBaTeIbHBIX U
MJIaBUJIBHBIX);

31. ocHOBHEIE
[IOJIOKEHUSA
TCIIJIOTCXHHUKHN U
TEIIOIHEPTETHKH;

35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TEII0MaccooOMeHa
B METAJUTYPIHUECKUX
neyax

Ecau ne YUYUTBIBACTCA TCIJIO HA UCTTIAPCHUC
BOJBI IpXU CrOpaHru TOIUIMBA, 3TO

3) HanuiunTe KOMIIOHEHTbI, COCTABJISIIONIHE

OCHOBY TOILJINBA:

3) Boi0epuTte npaBuJIbLHBINH OTBET:
Bnara B TorinBe MOXET OBITh:

1 — ¢pusnvecku cBA3aHHOM;

2 — BHEILIHEH;

3 — TUTPOCKOTINYECKOM;

4 — cMemaHHO! C KHUIKUMH KOMITOHEHTaMH.

4) BcraBbTe HeI0CTAKOIIME JIEMEHThI,
o0pa3ywomme nenb B3aHMOCBA3aHHBIX
3JIEMEHTOB U 000CHYIiTe BHIBO:
1.CO; —» ... — H,O-9310

2.C02—>H20—>H2—>...—>N2—
3TO

5) Jonuiure onpeaejgeHue
CnocoOHOCTH BEIeCTBa OKa3bIBaTh

COIIPOTUBJICHUEC OTHOCHUTCIILHOMY
MEPpEeMCIICHUTIO YaCTUIl — 3TO

6) Ykaxxurte npaBu/IbLHBIN OTBET.
[Ipenens! cymecTBOBaHMS JIAMMHAPHOIO U

TypOYJIEHTHOIO ABUKEHUN OBLIIN
YCTaHOBJICHBI:
1. Ditnepom;
2.buo;
3.Dypoe;
4. HyccenbroMm;
5.PeitHonbaCOM.
7)YkaskuTe NpaBUIbHBIN OTBeET.
Kakoe ypaBHeHHe XxapaKkTepu3yeT
KMHETUYECKYIO SHEPTUIO ITOTOKA?
A. P+ pgH;
p\Nz

2

N wd,.
V b

I'.Pg—Pr;

A. gH(ps— pr)

8)OTBeTbTE Ha BOMpOC.

Kaxkoe JaBJICHUC MOXKET NIPUHUMATDh U

b.
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OTpULATCIIBHOC U MTOJIOKHUTCIBHOC 3HaYcHue?

9) lomosiHuTE ONpeaeieHue
JIBmkeHue, co3aBaeMoe 3a CUET pa3HOCTEH

IUIOTHOCTEN 00BEMOB ra3a npu pa3Hou
TeMIeparype,
Ha3bIBACTCs

Pazmen 2

OCHOBBI MEXAHUKU
[IEYHBIX [a30B

V1. npou3BoauTh
pacyeTsl IMPOIIECCOB
TOpEHUs U
TEeII000MEHA B
METAILTYPTHIECKUX
rmevax,
(HarpeBaTeNbHBIX U
MJIaBUJIBHBIX );

31. ocHOBHEIE
MOJIOKEHUS
TEMJIOTEXHUKH U
TEIIOIHEPTETHKHY;
34. TonauBo
METAJLTyPTHIECKUX
neyen U METOIUKY
pacyeToB rOpEeHHS
35. 3aKOHOMEpPHOCTH
MIPOLIECCOB
TeIIoMaccooOMeHa
B METAJLTyPTHYECKUX
rmeyvax

1) YkakuTe Ha3BaHHeE TEIIOBBLIX OTOKOB
Ha CXeMe:

Q1 — magarouii;

Q2 — IOTJIOIICHHBII;
Q3 — OTpakeHHBIN;
Q4 — COOCTBEHHBII;
Qs — 3¢ hexkTUBHBIN.

2)Ilepeuncaure B NpaBUJIbLHOM
M0CJIeI0BATEeIbHOCTH 3TANbI TOPEeHusl
JKMJIKOT0 TOILIMBA.

3) JonosHute onpeneieHue:

TermmoBoii MOTOK, OTHECEHHBIN K SIMHHIIC

BPCMCHH HA3bBIBACTCA TCIIJIOBBIM

4)Bpi0epuTe HOMEp NMPaBUJIBHOIO OTBETA:
I'eomeTpuueckoe AaBIeHHUE ONPENENIETCS 110

hopmyne?

1. h = gH(ps-pr) 3. h=P-P,
2
2.Py= P1+ng 4.h= ,0\2/

5) Hapucyiite cxeMy nepeaaqu TeiJjia yepes
OHOCJIONHYIO CTEHKY.

6) Ilepeuncinre neeKThH HArPeBa
MeTaJlia.

7) YcTraHoBHMTE COOTHOIIEHHUSI MEKIY BUI0M
TOIUINBA M TOIJIMBOC/KHUTAIOLIUM

YCTPOMCTBOM

1. XKugxoe Tomimso A.
dopcyHKa

2. 'a3000pa3HOE TOIITUBO b.
ropernka.

8) BcraBbTe nponyuieHHbIe CJ10Ba B
onpeaeIeHun:
ToHKkOMOJIOTas1, OTHEYIIOpHAs

000OKEHHAs 110 Ha3bIBACTCS
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Pasnen 3

OCHOBBI
TeIUIoNepeIavun

V1. npous3BoauTH
pacueTsl MPOIIeCCOB
TOpEHUs U
TEII0O0OMEHA B
METaJUTypPTHYECKHUX
reyax,
(HarpeBaTeNbHBIX U
MJIaBUJIBHBIX);

31. ocHOBHBIE
MOJI0KEHUS
TEIUIOTEXHUKU U
TEIJIOOHEPTETUKH,
34. TonanuBo
METAITyPrUYECKUX
nevel U METOUKY
pac4eToB TOPCHHUS
35. 3aKOHOMEpPHOCTHU
MIPOIIECCOB
TEIJIOMaccooOMeHa
B METATyPIHYECKUX
rmevax

1)Bbi0epuTe HOMep NPaBUJILHOIO OTBETA
®opmy.a 3akoHa Dypbe 11 TenJa000MeHa
TEeNJIONPOBOJHOCTHIO 3alIUCHIBAETCS

T,-T
1.g=A+—2%;
. S

dT
2.0= —A—;
q dX

dT
3.q=-00—;
474X
4.q=GT"

2) BoiOepuTe HOMepa NPaBUJIbHBIX OTBETOB
TennoBoe conpoTUBIEHUE ONPEAEIIAETCS 11O

hopmyam

1.R=Ya;
2.R=4/Q
3. R=S/1;

4. HeT MPaBUIILHOTO OTBETA.
3) BoiOepute HOMep NPABWJIBHOIO OTBETA

CymMmapHbIil K03 GUIHEHT TEeII00Tauu
orpezessiercs mo ¢popmyIe

1 a, = é:r(w""l);
2
2. ay zg—i

3. ax =(0S3)/Q;

4, oy = oy tox

4) JlonuiuuTe onpeaeieHue

OTHONIEHUE TUIOTHOCTH U3TyYEHUsI JAHHOTO
TeJa K MJIOTHOCTH U3JTy4eHHs aOCOTIOTHO
YEPHOTO TeJia TOU YK€ TeMIIepaTyphl
Ha3bIBACTCS

5) BbiOepuTe HOMep NPABHJILHOIO OTBETA
dopmyna 171 ONpeneaeHUs KOJINIeCTBa
TEIUIa, IEPEJABAEMOTO TEIIONPOBOAHOCTHIO
yepes 3X-cn0171Hon CTEHKY IIPU TPAHUYHBIX
YCIOBUSAX 3 — OT0 pojia 3alrChIBaeTCs:

T,-T
1.g= 1+ —2
q S
2.q= LTy
51,5 S
b Ay A
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3.9=

4.q=
1 +Sl+82 +S3+ 1
a4 0 A a

6) BcraBbTe nponyunieHHbIe CJIOBA B
onpeaeJieHUN

[Ipomecc TemnooOMeHa BO3MOXKEH, KOT1a

nepesaeTcst OT 0JHOro, bosee
Tena, K Jpyromy, MeHee

7) Jonuiure onpeaeaeHue
Ecnu TemioBoii MOTOK C TEUEHUEM BPEMEHU HE

H3MEHSETCS, TO OTO

Pasnen 4

Harpes metamia n
panuroHaIbHBIE
PEKUMBI HarpcBa

V1. npou3BoauTh
pacyeThl POIIECCOB
TOPEHHS U
TENI000MEHA B
METAJLTYPTHIECKUX
rmevax,
(HarpeBaTeNbHBIX U
MJIaBUJIbHBIX );

31. ocHOBHEIE
MTOJIOXKCHUS
TEIUIOTEXHUKHU U
TEIIOHEPTETHKHY;
33. ycrpoiicTBa u
MIPUHIIAITEI ISHCTBUS
METAJLTYPTHIECKUX
neuei

34. TonauBo
METAITyPrHYECKUX
nevei 1 METOUKY
pacueToB ropeHus
35. 3aKOHOMEpPHOCTU
MPOIIECCOB
TenaoMaccooOMeHa
B METaJUTyPTHUECKHUX
rmeyvax

1) YcraHoBHTE MOCJIE10BATEIHHOCTD
NPUMBIKAHHUS CJI10EB OKAJTHHBI K
NMOBEPXHOCTH MeTAJIJ1a, HAYHUHASA C

BHYTPEHHEro

1. Fe,03, FeO, Fez0y; 2. Fe304, Fe,03,
FeO;

3. FeO, Fe30q4, Fe,03; 4, FeO, Fe,0s3,
Fe;04.

2) BoiOepuTe HOMep NPaBUJIBLHOIO OTBETA
BuyTpeHHss 3a1a4a pu HarpeBe MeTasia

paccMaTpHBaeT mepenavy

A)Temna oT NOBEpXHOCTH METAIUIA K IEYHOU
atMocdepe

b)Tenna oT moBepXHOCTH MeTaJl1a BHYTPb €ro
B)Temnna ot meunoit armocdeps! K
IIOBEPXHOCTH METAJLIA

INTemnna ot nmeunoit armocdepsl Ha padoUyIO
TUIOILAJKY

3) BbiGepuTe HOMep NMPABHILHOTO OTBETA
[Teun nyst HarpeBa GIFOMOB U C5I00B OBIBAIOT
A) Cagounble, TepMUYECKUE

Bb)IIpoxonHeie, TepMUUECKHE

B) bamennslie, cagounbie

IIIpoxonHele, canoyHbie

4) Bei0epuTe HOMep NPABUIBHOIO OTBETA
TepMmuueckue neun NpoKaTHHIX LIEXOB
MpeIHa3HAYEHBI IS
A)J1y1s1 cCHATHS SIBIICHUS HaKJIeTa

b)/lns HarpeBa Metaina nepej AajdbHeUIen
MPOKATKON

B)/lns cHsATUA sIBIEHUS HaKjena

I') Jlng ynpouneHust metauia
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5) BoiOepuTe HOMEp NPABUJIBLHOIO 0TBETA
Oxucnenue yriaepoaa MoBEPXHOCTHOTO CIIOS

CTaJIN HAa3bIBACTCA

A) Okucienrnem

Bb) O6e3yrnepoxxuBanueM

B) ITeperpeBom

I') Ilepexorom

6) CooTHecuTe Ha3BaHUE KPUTEPHEB C HX

0003HaYeHNEeM HA HOMOIPaMMax
1. Kpurepuii buo A.O

2. Kpurepuii @ypne b.Fo
3. Kpurepuii Peiinonsnca  B. Re

7) BoiOepuTe HOMEp NPABUJIBLHOIO 0TBETA
[Ipouiecc B3anMoA€HCTBUS OKUCISIONINX T'a30B

C JKE€JIE30M U JIETUPYIOLUMU DJIEMEHTaMHU
Ha3bIBACTCSA

A) O6e3yriepokuBaHUEM

b) Ilepexorom

B) Oxucnenuem

I') IleperpeBom

8) BbiOepuTe HOMep NPaBUJIBLHOIO OTBETA
IIpon3BOAUTENBHOCTh METALITYPIrUYECKON
ne4yu ObIBaeT

A) YaenbHOU 1 o01mei

b) YaenwvHoit u monuoitB) OO6mielr u
YAEIbHBIN

I') IonHo¥ 1 ynenbHOM

Pasnen 6

VYcerpolictBa st
YTHIH3AIAN TeTia
B Ile4ax

V1. npou3BoauTh
pacyeTsl MPOIIECCOB
TOPEHUsI U
Tem1000MeHa B
METaJUTypTHUeCKUX
neyvax,
(HarpeBaTeNbHBIX U
MJIAaBWJIBHBIX );

31. oCHOBHBIE
MOJIOXKEHHUS
TEIJIOTEXHUKHU U
TETJIODHEPTETUKH,
33. ycTpoiicTBa 1
MPUHIIMIIBI 1eHCTBUS
METaJUTyprUueCKuX
rneyveu

34. TorIMBO
METaJUTypruueCcKuX
Ie4yen ¥ METOJIUKY

[IpakTuyeckas padora «Pacuer
TEII00OMEHHHUKA»
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paC‘-IeTOB I‘OpeHI/I}I
35. 3aKOHOMEpPHOCTU
MIPOIIECCOB
TEIIOMaccoOOMeHa
B METAJTYPIHYCCKUX
rmevax

4.2 IlpoMe:xxyTOUYHAs aTTeCTALUSA

[IpomexxyTounast arTecTanuds OOYYArOIIMXCS OCYIISCTBISETCS IO 3aBEpIICHUU
JUCHUTUTUHBI U TTO3BOJISIET ONPEIETUTh KaYeCTBO U YPOBEHBb €€ OCBOCHHUSI.

dopMa MPOMEKYTOUHON aTTECTAIIUH 10 JUCIHUIUIMHE «TerIoTexHukay - 9K3aMeH.

HN3y4YCHUS

OueHo4yHbIE CpeCcTBA

Pe3yabTaThl 00yuyeHus o
JJISl IPOMEKYTOYHOM aTTecTAlMU
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V1. npon3BoANTH pacyeThl MPOLIECCOB
TOpeHHs U TerooOMeHa B
METAJLITypruuecKux rnevax,
(HarpeBaTeNIbHBIX H IUIABUIIBHBIX );

31. OCHOBHBIE MOJIOKEHUS
TEIUIOTEXHUKHU U TETUIOIHEPT€TUKH;
32. Ha3HAYEHUE U CBOICTBA
OTHEYIOPHBIX MaTepUaoB

33. ycTpoiicTBa M IPUHIUIIBI JEHCTBUS
METAJTyprUuecKux neuen

34. TOIIMBO METAJUTYPTHYECKUX MeUe
1 METOJUKY PACU€TOB TOPEHHUS

35. 3aKOHOMEPHOCTH TPOIECCOB
TerIoMaccooOMeHa B
METaJUTYPrHUECKUX Medax

Py0e:xHoe TecTupoBanue

1. YcraHoBHUTE NOPSIAOK TEXHOJTOTHYECKHX
onepanuii KHCJIOPOJIHO-KOHBEPTOPHO IVIABKH
1. 3anuBKa yyryHa

2. 3arpyska Iu1akoo0opa3yromx

3. 3aBasika ckpana

4. Beenenue B KOHBEPTOP PypMbl U POAYBKA
5. CnuB muiaka

6. Brinyck cranu

2. 3akoHYHMTE ONpe/iesIeHHe.

Ileun KOCBEHHOIO HarpeBa rje, HarpeBacMbli
METaJIJI OTAENIEH OT NEYHBIX ra30B, HA3BIBAIOTCS

3. YcranoBuTE NPAaBHIIBHYIO
N0CJ1eJ0BATEIbHOCTDb ABHKEHUSI ILIMOBBIX Ia30B
1. IsimMoBas Tpyba

2. Mertamnyprudeckas nedb

3. TennmooOMEeHHUK

4. OuyucTHBIE COOPYKEHHUS

4. Boi0epeTe npaBUIIbHBIN OTBeET.
CuUnpHBIMU ra3aMyu OKHCIUTENISMH SBIISIOTCS:
1)CO; CO2

2)Hz; N2

3)CO; H,

4)C02; H,O

5. BoiOepuTe npaBUJIbHbIN OTBET

Koad¢uuenT remneparypornpoBOAHOCTH

ornpenensercs no popmyie:

AQ=qF

pa=2
C

BR=1
a

6. Jlonnmure onpeneaeHue.
Hpouecc BSaHMOHeﬁCTBHH TOIJIMBA C OKHUCJIHUTCIICEM,
BbIACICHUECM

COITPOBOXKAAIOLIHUICS Ternja

Ha3bIBACTCA

7. Bei0epeTe npaBUIIbHBIN OTBET.

YeTpoHCcTBO ISl CKUTaHUS ra3000pa3HOro TOIIUBA !
A. ropeinka

b.unxexTop

B.dopcynka

I".pereneparop

8. Bri0epere npaBH/IbHBIN OTBET.
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ITpouecc ropenusi, npu KOTOPOM CMELIEHHUE U
rOpeHHE TOIUIMBA HEPA3AEIUMBI, T.€ COBEPILAIOTCS
IIPAKTUYECKHU OJTHOBPEMEHHO:

A.KUHETUYECKOE TOPeHUE

b.HenonHoe ropenue

B.nostHOE ropenue

I'.muddy3Hoe ropenne

9. lonuimTe onpeaeaeHue.

YacTHbll c1y4yail IJIaMEHH, KOT1a TOIUIMBO U BO3yX
[IOCTYNAIOT B II€Yb B BUJE CTPYH U 3aTEM
MIOCTENIEHHO MEPEMEIINBAIOTCS — 3TO

10. Bei0epeTre npaBUIIbHBIN OTBET.

B ¢dopcyHkax BBICOKOTO 1aBJIE€HUS PaCHbUIUTENEM
CILYKMT:

A. BEHTWJIATOPHBIA BO31yX

b.ropstumnit map

B.xoMIIpeccopHbIi BO3AYX

I".xomoaHbIN BO31YX

11. BeiOepeTe npaBUIbHBbIN OTBET.

VYcnoBue, Korja coaepxKaiuiics B MpoIyKTax
cropanus ap oxaxes ¢ 373 °K xo 273 °K u temmo
Ha MCIIAPEHUE BOJIbl HE YUUTBIBAECTCS IIPU CrOPAaHUU
TOILINBA:

A.BBICIIAS TEIUIOTA CrOPAHUS

b.Hu3mas Temiora cropaHus

B.nmonnas Tenora cropaHus

B.tremnieparypa

12.BcTraBbTe NponylieHHbIE CJI0BA.
TeriomaccooOMEH MeEXIy TelaMH C pPa3InyHbIM
arperaTHbIM COCTOSTHUEM
Ha3bIBACTCS

13. lono.iHUTE OnpesesieHue.

PacnipocTpanenue  TemIOTHI B cpene C
HEOJHOPOAHBIM  PaCHpenesieHHeM  TEeMIIePaTyphl,
OCYIIECTBIIIEMOE MAaKPOCKONMYECKHUMH YaCTHIIAMHU
KHUIKOCTH  TIPH ee  TepeMelICHUH- 3TO

14. JlonoiHUTE Onpeae/ieHue.

CBoiicTBO MaTepualia MPOTHUBOCTOATH NEPEXOAY B
TECTOOOpa3HOE WIU KUIKOTEKydYee COCTOSHUE MPHU
BBICOKUX TeMIIepaTypax — 3TO

15.Bb10epeTe NpaBUJIbHBINA OTBET.

TemiooOMeHHBI  ammapaTr, paboTaroluil  npu
CTAaIlMIOHAPHOM TEIJIOBOM COCTOSIHUH, TJ€ TEIJo OT
OBIMOBBIX Ta30B K  HarpeBaeéMoMy  BO3IYyXY
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nepesaeTcs uepe3 pa3IeIuTeNbHYI0 CTEHKY:
A.pereneparop

b.pexyneparop

B.kepamuueckas TpyOka

[".xoren — yrunuzaTop

V1. npou3BOIUTH PacyEThI IPOLECCOB
TOpEHUs U TeINI00OMEHa B
METAJUTYprHUeCKUX Medax,
(HarpeBaTeIbHBIX U IJIABUJIBHBIX);

31. OCHOBHBIE MOJIOKEHUS
TEIUIOTEXHUKH U TEIUIOHEPI€TUKH;
32. Ha3HAYEHUE U CBOICTBA
OTHEYNOPHBIX MaTepHaJIOB

33. ycTpOHCTBa U IPUHIMIIBI 1eHCTBUS
METaJUTyprUyecKuX neuei

34. TOIMBO METAITYPrUUECKUX MeUei
U METOJUKY pacie€TOB TOPEHMUSI

35. 3aKOHOMEPHOCTH TPOIIECCOB
TerIoMaccooOMeHa B
METAJUTYPrHUECKUX Mevax

Bonpocs! k 3k3amMeHy

1)Posib MeTaJUTYprU4ecKOi TEIIIOTEXHUKH B
HapOJHOM XO351CTBE

2)'opeHue TBEpAOro TOILINBA

3)XapakTepHuCTHKa MPOIIECCOB TOPEHHUS
4)"opeHHe KUIKOTO U TBEPAOro TOILIHBA
5)"'openue ra3o00pa3HOro TOIUIMBA

6)O0111ast XapaKTepUCTHKA TOTLIMBA

7)ITonHast XapaKTepUCTHKA TOILTUBA

8)"openkwu

9)DopcyHKH

10)IToaHOE ¥ HENOIHOE TOPCHHE

11)Teopuun ropeHus TOILINBA

12)YpaBHenue bepHymuin u ero npuMeHeHUe
13)Ilepenaya Termia yepe3 OAHO- U MHOTOCIOHHYIO
CTCHKH TP TPAaHUYHBIX YCIOBHSIX TIEPBOTO POA
14)I1epenaua Teria yepe3 OJHO- K MHOTOCIIOWHYIO
CTCHKH IIPH TPAaHUYHBIX YCIOBHAX TPETHETO PO
15)/InHaMudecKuii Harmop

16)Ilunamuka ra3oB

17)Craruka ra3os

18)OcHOBHBIC IOHATHUS TEIIOOOMEHA
19)Temodu3ndeckie OCHOBB KOHBEKTHBHOTO
TerooOMeHa

20)Termioo0MeH H3ITy4eHUEM

21)OcHOBHBIC 3aKOHBI TEINIO0OMEHA H3JTy4CHUEM
22)CI0XKHBIN TEII00OMEH

23)[Ieperpes u mepexxor Merania

24)OCHOBHBIC IOHSTHS PALIHOHATIBHON TEXHOIOTUH
HarpeBa MeTasuia

25)/letexThl HarpeBa MeTaIa
26)Knaccudukarus orHeyopoB

27)Paboune u pu3nyIecKre CBOWCTBA OTHEYTIOPOB
28)CBoiicTBa OTHEYTIOPOB

29)OuncTKa JBIMOBBIX I'a30B

30)PekymepaTopbl

31)KoTabl-yTHaH3aTOPBI

32)Ternodu3nueckue OCHOBBI YTUIM3AIMU TeTia
33)OxuaxieHre MeTaJUTypruuecKux nevei
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34) Pereneparopsl

35)HarpeBarenbHble e4n

36)lomMeHHbIE TTEYN

37) Tepmuueckue neuu

38)Kucmopoaabie KOHBEPTEPHI
39)DnekTponeun

40)Knaccudukarus METAUTypri4ecKuX medei
41)MapTeHOBCKHE TIeUn

42)TennoTexHUKa CTAICIUIABUIIBHOTO MMPOU3BO/ICTBA
43)I1leun cranennaBuiIbLHOIO IPOU3BOJICTBA
44)KonnakoBsle nieun

45)IIpoTsxHble IEUn

46)I1eun nyist HarpeBa CIUTKOB IO POKATKY
47)Ileun st HarpeBa OJIFOMOB U CIISIOOB

48)CanouHble nieun

Kpurepuu ouenku sx3amena

—«OTIUYHO» - TEOPETHUYECKOE COJEpKAHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 mpoOenoB, yMEHHUs
c(OpMHpOBaHbI, BCE MPEIyCMOTPEHHbIE MPOrpaMMoOil ydeOHbIC 3aJaHUs BBIIOJIHEHBI, KayeCTBO HUX
BBIIIOJTHEHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUYECKOE COJIEPKAHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 Mpo0esioB, HEKOTOphIE
yMeHusi CcGOpPMHPOBAHBI HEIOCTaTOYHO, BCE IPEAYCMOTPEHHBIE MpOrpaMMoil ydyeOHble 3alaHus
BBITNIOJTHEHBI, HEKOTOPBIE BU/IbI 33JJaHUI BBHITIOJHEHBI C OLTHOKaMH.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETUUECKOE COJEpHKAHUE Kypca OCBOEHO YaCTUYHO, HO IMPOOeibl He
HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOJUMble YMEHHMs pabOThl C OCBOCHHBIM MAaTepHAIOM B
OCHOBHOM C()OpMHUPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NMPOrpaMMOi 00ydeHHs yUeOHBIX 3alaHui
BBINOJIHEHO, HEKOTOPBIE U3 BBHIIIOJHEHHBIX 33JaHUI COIepKaT OIINOKY.

—«HeynoBIeTBOPUTENIBHO» - TEOPETUYECKOE COJAEpKaHHE Kypca HE OCBOEGHO, HEOOXOAMMBIE
yMeHHs He ¢(hOpMUPOBaHbI, BBINIOJIHEHHbIE YU€OHbIE 3a/1aHUs COJIEpKaT ITpyOble OINOKH.
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[Ipunoxenne 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUYEHMU A

1. AKTHBHBIE U HHTCPAKTHUBHBIC MCTOJbI HCIIOJB3YIOTCA IIPH IMPOBCACHUU TCOPCTHUYCCKHUX H

MIPAKTUYECKUX 3aHATUH:

Paznen/rema [IpuMeHsieMble aKTUBHBIE U Kparkas xapakrepucTika
WHTEPAKTUBHBIC METOJIBI

Tema 1.1 AHan3 KOHKPETHOU COBMECTHBIMH YCUJIUSIMU TPYIIIIBI

Tonnuso CUTYyaluu yualmxcs NpoaHaIu3upoBaTh

METAJUTYPrUUecKuX | «3amachl €CTeCTBEHHbIX CJIOKMBLIYIOCS CHUTYALUIO O 3amacax

neveu BUJIOB TOIUIMBA B IIPUPOACH IIPUPOJIHOTO Ira3a U KaMEHHOTO YIJIf,
KOHKPETHOM IOJIOKEHUH JIE 110
o0BbemMaM 3amacoB, BBIpabOTaTh
IPAaKTUYECKOE pEILIeHHE O
COXpaHEHHUHU MPUPOIHBIX OOraTCTB
Poccuu; okoHuaHue mporecca —
OLICHKA MPEJI0KEHHBIX aITOPUTMOB
U BBIOOD JIyYILIEr0 B KOHTEKCTE
MOCTaBJICHHON TPOOIIEMBL.

Tema 1.2 AHanu3 KOHKPETHON Curyanuus — ynpaxHeHue, B KOTOpOi

Teopus ropenus
pas3UYHbIX BUIOB
TOIUIMBA B Ie4Yax

CUTyalHHn
«Pacuer ropeHus ToniauBa»

CTYJIEHTY HEOOXOJUMO ONpEIeNIuTh

pacxoa BO3lyXa, KOJUYECTBO U
COCTaB IIPOJYKTOB CropaHus
MPUPOJIHOTO rasa, ero
KaJIOpUMETPUUYECKYIO "

HeﬁCTBHTeHBHYIO TEMIICpATypy IIO
HUCXOOHBIM JaHHBIM

Tema 2.2
JlnHamuka ra3zon

AHanu3 KOHKPETHOU
CUTyalnu

«PacueT BRICOTBI JBIMOBOM
TpyOBD»

Curyanus — ynpaxHeHue, B KOTOpOr
CTYJEHTY HE0OXOIUMO ONPEEIIUTh
pacxon Bo31lyXa, KOJIM4ECTBO U
COCTaB MPOJYKTOB CrOpaHUs
IIPUPOJIHOTO rasa, ero
KaJIOPUMETPUUYECKYIO U
JEHCTBUTENIBHYIO TEMIIEPATYpPy 110
MCXOJIHBIM JIaHHBIM

Tema 4.1
JledexTrl HarpeBa
MeTaIa

AHanu3 KOHKPETHON
CUTYalluu

«IIpoueccel, mporekaromue
Ha TIOBEPXHOCTH MeTaslia
IIPU HArpeBaHUU U BHYTPH
HarpeBaeMoro MeTasia»

COBMECTHBIMU YCHIIUSIMU TPYTIIIBI
yUYaIIUXCsI TPOAHATU3NPOBATH
IPOLIECCHI, COMTPOBOKAAIOIINE
HarpeB MeTajljla B METOIMYECKOU
€Y, MPUYMHBI TOSBICHUS
nedeKToB HarpeBa, BEIpaboTaTh
NPAaKTUYECKOE pEIlIeHHE O
MEPONPUATHSIX, IPETYNPEKAAOIUX
NOSIBJICHHE NIEpErpeBa U Nepexora,;
OKOHYaHHE TIpoIlecca — OI[eHKa
NPEUIOKEHHBIX MEPONPUATHI U
BBIOOp JIyUIIEro B KOHTEKCTE
MOCTaBJIEHHON TIPOOIEMBI.

Tema 4.2
OCHOBBI
palMOHAIBHOMN

AHanmu3 KOHKPETHOU
CUTyaluu
«Pacuer BpeMeHM Harpesa

Cutyanus — ynpaxHeHue, B KOTOpoi
CTYACHTY HEOOXOAUMO ONPEAETUTh
BpeMsl HarpeBa MeTajia B
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TEXHOJIOTHHU Harpena
MmeTajia

MeTaja B
METaJULyprU4ECKOU IeUn»

TPEX30HHOW METOANYECKOM MEeUH,
HCIIONIB3YS IIPU DTOM TEMIIEPATYPY
YXOJSITUX JTBIMOBBIX T'a30B,
Pa3HOCTb TEMIIEPATYP MEKITY
MMOBEPXHOCTHIO M CEPEIUHOM
3aroTOBKH, pa3Mephl MeUu, CaaKy
MeYH, a TAKXKE TMOJIB3YsChH
HOMOFpaMMaMI/I nu3 CHpaBO‘IHOI‘O
Marepuana.

Tema 6.1
TennmorexHudeckrue
OCHOBBI YTHJIU3AIIUU
TEIa OTXOIAIIMNX
JIIBIMOBBIX T'a30B.
VYcerpoiicTta ajist
YTWIM3ALUU TETJIa B
rmeyax

AHanu3 KOHKPETHOMN
CUTYyalluu
«Pacuer TernnooOMeHHUKA

Curyanus — yrpaxHeHue, B KOTOpon
CTYJICHTY HEOOXOMMO ONPEICTUTh
BEJIMYMHY ITOBEPXHOCTH
TEIJI000MEHa pereHepaTopa u ero
FEOMETPUYECKHUE PA3MEPBI, UCXOAS
M3 pacxojia BO3JyXa U JIbIMa,
HavaJIbHOU M KOHEUHOM
TEeMIIepaTypbl HarpeBa BO3ayxa,
CaJIK¥ TI€YH ¥ BHJa TOILJIMBA.

Tema 6.2
OxnaxkaeHue mnevei
M OYKCTKA JHIMOBBIX
ra3oB

AHaIN3 KOHKPETHOU
CUTYyaIu
«CrocoObl OYMCTKHU Ta30B»

COBMECTHBIMU YCHIIUSIMU TPYIIIIBI
CTYACHTOB KJIACCH(PULIMPOBATH U
0XapaKkTepHU30BaTh YCTAHOBKHU U
anmaparsl Ui OYUCTKH TBIMOBBIX
ra3oB, BBISIBUTH OJI0KUTEIIbHbIE
CTOPOHBI pabOThI YCTAaHOBOK, a
TaKXe HeAOCTaTKU. JlaTh aHanu3
YTUIM3AIHAA TETIa OTXOISIINX
JIBIMOBBIX I'a30B, OCYILIECTBISEMbIX
B TETJIOOOMEHHBIX YCTPOHCTBAX
pereHepaTUuBHOTO U
PEKyIepaTUBHOTO THIIA.
[Tpoananu3upoBaTh OKOHYATEIbHbIC
pe3yJbTaThl CPABHUTEIBHOU
XapaKTEepUCTUKH U CJIeNIaTh BBIOOD
JYYIIETro B KOHTEKCTE MOCTaBICHHON
po0JIEMBI.

37




MEPEYEHb IPAKTUYECKHNX 3AHATUI

[Ipunoxenue 2

Pa3nennl/TeMbl TeMmbl Kosmn4yectBo | TpeGoBanus
NPaKTHYeCKUX/J1a00paTOPHBIX 4acoB e1roC CI1O
3aHATHI (ymertn)
Pasznen 1. TOIVIMBO METAJIJIYPTUMUECKHX ITEYEU 4
Tema 1.2. No 1 Pacuer ropenus ToramBa 4 Vi
Teopus ropenus
Pa3IUYHbIX BUJIOB
TOIUIMBA B MeYax
Paznen 2. OCHOBBI MEXAHUWKMU IMEYHBIX TA30B 4
Tema 2.2 Ne2Pacuet BBICOTHI IBIMOBOM TPYOBI 4 Vi1
JlnHamuka ra3zon
Paznen 3.0CHOBBI TETUIOITEPEJJAUN 6
Tema 3.1 No3 Pacuer TenioBOro rnoTtoka u 4 Vi
TemmonpoBoIHOCTH | pacmpeseneHre TemMmnepaTyp B
CTEHKAX MeYn
Tema 3.2 Ne4 Pacuer koaddunmenta 2 Vi
TennooOmen TEIUIONPOBOAHOCTH MeTaslia
Paznen 4 HATPEB METAJUUIA U PALIMOHAJIBHBIE 5
PEXXNMbBI HATPEBA
Tema 4.1 Ne50mnpenenenue pe:xxuMoB HarpeBa 2 Vi
JledexTo HarpeBa TOHKHX U MAaCCHUBHBIX Tl
MeTaa
Tema 4.2 Ne6 Pacuer BpemeHH HarpeBa 3 Vi
OcHOBBI MeTaJula B METAJITYPru4ecKoi neuu
palMOHAIBHOMN
TEXHOJIOTMHU Harpena
MeTasuia
Pazznen 6.YCTPOVMCTBA JJI YTUIN3ALIMU TEITJIA 4
B ITEYAX
Tewma 6.1 Ne7 Pacyer TermnooOMeHHUKA 4 Vi
TenmorexHuyeckue
OCHOBBI YTHJIM3ALIUU
TeI1a OTXOISIINX
JBIMOBBIX T'a30B.
VYerpoiicTta st
YTUIU3AlUU TeTia B
rneyax
NTOT'O 23
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

KonTponbnas
TOYKa

KonTponupyem
bI€ pa3/IeIbl
(Tembr)
yueOHOU
JUCIUTTNHBI

KoHntponupyemslie
pe3yabTaThl

OueHo4yHbIE CpeCcTBA

Nel

Pasnen 1.
Tomnmueo
METaJUTypruyec
KUX Meder

V1. npou3BoauTh
pacyeTsl
MIPOIIECCOB TOPECHHUS
U TEIJI000MEHA B
METAILTYPTHYECKUX
rmevax,
(HarpeBaTeIbHBIX U
MJIaBUJIBHBIX );

31. ocHOBHEIE
MOJIOKEHUS
TEMIOTEXHUKH U
TEIJIOOHEPTETHUKH,
32. Ha3HAYECHUE H
CBOMCTBaA
OTHEYITOPHBIX
MaTepHuaoB

33. ycTpoiicTBa U
MIPUHIIMIIBI
JEHCTBUSA
METAIITyPrUYECKUX
rmeyei

34. TonauBo
METAJLTYPTHIECKUX
Ie4yen ¥ METOJIUKY
pacueToB ropeHus

35.
3aKOHOMEPHOCTH
POIIECCOB
TemoMaccooOMeHa
B
METAJLIYPrHYECKUX
reyax

[IpakTrueckoe
3aJaHue

«Pacuer ropenus
TOIUINBA»

Ne2

Pazgen 2.
OCHOBEI
MeXaHUKH
MEYHLIX I'a30B

VY1. npou3BoauTh
pacyeTsl
MIPOIIECCOB TOPEHMUS
U TEIII000MEHA B
METaJUTyprUueCKuX
reyax,
(HarpeBaTeNbHBIX U

[IpakTrueckoe
3aJjaHue

«PacueT BBICOTEHI
JTILIMOBOU TPYOBI»
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TJIaBWIIHHBIX );

31. OCHOBHBIC
MOJIOKCHUS
TEIIOTEXHUKHU U
TEIJIOOHEPTETHKH,
32. Ha3HAYEeHHUE U
CBOMCTBaA
OTHEYIOPHBIX
MaTepHuajoB

33. ycrpoiicTBa u
TIPUHITAITBI
JEeUCTBUS
METaJUTypPTHUECKHUX
reyei

34. TonIuBoO
METAITyPrUYeCKUX
nevel U METOUKY
pacyeToB rOpEeHUS

35.
3aKOHOMEPHOCTH
IPOLIECCOB
TEIIOMaccooOMeHa
B
MeTaJ’IJIprI/I‘IGCKI/IX
neyax

Paznen 3.
OCHOBBI
TeruIoneperay
u

V1. npousBoauTh
pacueTsl
MIPOIIECCOB TOPEHUS
U TEI1000MeHa B
METAJLTYPTHIECKUX
nevax,
(HarpeBaTeIbHBIX U
TJIAaBWJIBHBIX );

31. oCHOBHBIE
MOJIOKEHUS
TEIJIOTEXHUKH U
TEIIOIHEPTETHKH;
32. Ha3HA4YEHHE U
CBOMCTBA
OTHEYITOPHBIX
MaTepuasoB

33. ycrpoiicTBa u
MIPUHIIAIIBI
JIEUCTBUSA
METAJLTYPTHIECKUX
neyveu

[IpakTueckoe
3a/laHHe

«Pacuert
TEIIOBOI'O ITOTOKA
U pacnpenencHne
TEeMIIepaTyp B
CTCHKAaXx IIcUmn»
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34. TonIuBO
METaJUTyprUUeCKUX
Meyen U METOIUKY
pacyeToB ropeHus
35.
3aKOHOMEPHOCTHU
MIPOLECCOB
TemaoMaccooOMeHa
B
METAJTYPTUYECKUX
rneyax

Paznen 4.
Harpes
MeTajuia 1
panroHaIbHBIC
PEKUMBI
HarpeBa

V1. npous3BoauTH
pacueTsl
MPOLIECCOB TOPEHUS
U TEIIOOOMEHA B
METAITyPrUYECKUX
rnevax,
(HarpeBaTeIbHBIX U
MJIaBUJIBHBIX );

31. oOCHOBHBIC
MTOJI0KEHUS
TEIUIOTEXHUKHU U
TEIUIOHEPTETHKHY;
32. Ha3HAYEeHHUE U
CBOlCTBa
OTHEYTIOPHBIX
MaTepuasoB

33. ycrpoiicTBa u
TIPUHITAITHI
EeUCTBHUS
METAJLTYPTHIECKUX
neyei

34. TonmIuBO
METAILTyPrHYECKUX
nevel 1 METOUKY
pacueToB ropeHus

35.
3aKOHOMEPHOCTH
MPOLIECCOB
TemaoMaccooOMeHa
B
METAJUTYPIUYECKUX
Incyax

[IpakTrueckoe
3aJjaHue

«Pacuer BpeMeHu
HarpeBsa MeTajia B
METaJTyprUYECKOM
ey

Jonyck K
9K3aMEHY

V1. npousBoauThH
pacueTsl
MPOLIECCOB TOPEHUS
U TEII000MeHa B

KonTpoJsbHbII TECT

1. YcranoBure
NOPSI/IOK
TE€XHOJIOTHYECKUX
onepaumi
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METaJUTyprUUeCKUX
neyax,
(HarpeBaTeIbHBIX U
MJIaBUJIBHBIX);

31. ocHOBHBIE
MOJIOXKEHUS
TEIJIOTEXHUKH U
TEIIOPHEPTETHKHY;
32. Ha3HauYCHUE U
CBOICTBA
OTHEYIOPHBIX
MaTepHuaoB

33. ycTpoiicTBa 1
MIPUHIIMIIBI
NEeNCTBUA
METAITyPrUYeCKUX
neyei

34. TOTIHBO
METaJUTyprUUeCKUX
IIe4el U METOJIUKY
pacyeToB rOpEeHHs

35.
3aKOHOMEPHOCTH
POIIECCOB
TemaoMaccooOMeHa
B
METAJUTyPrHYECKIX
Imcyax

KHCJIOPOJHO-
KOHBEPTOPHOM
ILUIABKH

1. 3anuBKa yyryna
2. 3arpy3ka
IIUTaKOOOPa3yIOITH
X

3. 3aBaska ckparna
4. Beenenue B
KOHBEPTOP (pypMBI
U TIPOJTyBKa

5. CnuB nuiaka

6. Beimyck cranu
2. 3akoHuHuTE
omnpeaeieHue.
[Teun kocBeHHOTO
Harpesa re,
HarpeBaeMblil
METaJLII OTACJIEH OT
MEYHBIX Ta30B,
Ha3BIBAIOTCS

3. YcraHnoBure
NPaBUIbHYIO
MmocJjie10BaTeILHO
CTh JIBHIKEHMHS
JBLIMOBBIX Ta30B
1. IeimoBas TpyOa
2.
Mertannypruueckas
1eyb

3. TermnooOMeHHUK
4. O4nuCTHEIC
COOPY>KECHHUSI

4. BoiGepeTe
NMPaBUJIbLHbBIH
OTBET.

CuJIbHBIMHU Ta3aMu
OKHCIIMTEIISIMU
SIBIISIIOTCSI:

1)CO; CO2

2)Hz; N2

3)CO; H;

4)002; HzO

5. BeiGepure
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NMPaBUJIbHbIA
OTBeT
Koaddumnuent
TEMIIEpaTypOIPOBO
JTHOCTHU

OMpCACIIACTCS IO

dhopmyre:
AQ=qF
pa="
C
BR=1
(04

6.lonummuTre
ompeaeJieHue.
IIpomecc
B3aUMOJICUCTBUS
TOIIMBA c
OKHCIIMTENIEM,
CONPOBOXKIAOLININ
cA BBIJICTICHUEM
Teria

Ha3bIBAETCSA

7.Bbi0epeTe
NPaBUJIbHbBIA
OTBeT.
YerpoiictBo IS
CKMTaHUs
razoo0pa3Horo
TOILINBA :

A. ropenka
b.unxexrop
B.¢dopcynka
I".pereneparop

8. Bui0epere
NPaBUJIbHBIN
OTBeT.

IIpouecc ropenus,
IIPU KOTOPOM
CMEILIEHNE U
TOpEHHE TOIUINBA
HEPA3/1EIUMBL, T.€
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COBEPILAIOTCS
MPaKTUYECKU
OJIHOBPEMEHHO:
A.KMHETHYECKOE
ropeHue
b.menonnoe
ropeHue
B.nmonHoe ropenue
I'.muddysnoe
ropeHue

9. lonuimre
onpejaeieHue.
YacTHbIl cinydaid
IUIAMEHH, KOT1a
TOTIIMBO M BO3J1YyX
MOCTYMAIOT B MeYb
B BUJIE CTPYH U
3aTeM TMOCTETIEHHO
MePEMEIINBAIOTCS
—3TO

10. BoiGepete
NPaBUJILHBIH
OTBeT.

B dopcynkax
BBICOKOT'O
JABIICHUS
pacnbuIMTeNneM
CILY)KHT:

A. BEHTWJIATOPHBIN
BO31yX

b.ropsiunii map
B.xomnpeccopHsIit
BO3JyX
I".xonomHBIH
BO3J1yX

11. BeiGepeTe
NPaBUJIbHBIN
OTBeT.

Ycnoue, korga
COZEPIKAILMICS B
MPOYKTax
Cropanus nap
oxJIaxaeH ¢ 373 oK
mo 273 %K u Temio
Ha WCIapeHue
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BOJBI HE
YUUTBIBAETCS NPU
CrOpaHuM TOTUINBA:
A.BEICIIas TEmnoTa
CropaHus
b.Hu3mias tennora
CropaHus

B.mosnas temiora
CropaHus
B.temnieparypa
12.BcTaBbTE
NnponyiieHHbIe
cJioBa.
TemnomaccooOMeH
MEXIy TelaMu ¢
pa3IuYHBIM
arperaTHbIM
COCTOSIHHEM
Ha3bIBaCTCS

13.lonotHuTE
onpeeeHue.
Pacnpoctpanenue
TEIUIOTHI B Cpelie C
HEOTHOPOJIHBIM
pacripenieneHueM
TEMIIEPATYPHI,
OCYIIECTBIISIEMOE
MaKpPOCKOITHYECKU
MU YacTULIAMU
KUJKOCTU TIpH €e
nepeMeleHHH- 3TO

14 TonoHuTe
onpejaeieHue.
CBoiicTBO
MaTepuana
MPOTUBOCTOSTH
epexoy B
TECTO0Opa3HOEe WK
KUJKOTEKydee
COCTOSTHUE pu
BBICOKHUX
TeMIeparypax  —
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3TO
15.BbiGepere
NMPaBUJIbHbBIA

OTBeET.
TermmooOMeHHBIN
armapar,
pabortaromuii  mpu
CTAIllMOHAPHOM
TEIIOBOM
COCTOSIHUH, rae
TEIIO OT JBIMOBBIX

ra3oB K
HarpeBacMoMmy
BO3JIyXY
NEpEeacTCsl  4epe3
pa3IeIInTENbHYIO
CTCHKY:
A.pereneparop
b.pexyneparop
B.xepamuueckas
TpyOKa
I'.xoren —
YTHIIU3aTOP
IIpomexyToun OK3aMeH V1. mpousBoauts Ok3aMeHalMoHHbIE | Bonmpochkl Kk
as arTecTanms pacueTsl OUITETHI IK3aMEHy
IIPOLECCOB TOPEHUS 1)Poxs
U TeII000MeHa B METAJLITyprUYECKOM
METAJTYPrUYECKUX TEIUIOTEXHUKH B
neyax, HapOJIHOM
(HarpeBaTeIbHBIX U XO035MCTBE
IUIABHIIBHBIX ); 2)['openue
31. OCHOBHBIC TBEPAOTO TOILJINBA
THOJIOKEHHUS 3)XapakrepucTuka
TCINIOTEXHUKHU U HPOIECCOB rOPCHUA
TEIJIOOHEPIETUKH; 4)l'openne
32. Ha3HAYEHUE U XKHUAKOTO U
CBOMCTBA TBEPAOI'0 TOILIMBA
OTHEYIIOPHBIX 5)'openue
MaTepUAIOB ra3oo0pa3zHoro
33. ycTpoicTBa U TOITMBA
IPUHIHIIEI 6)O6mas
NENCTBUA XapakTepUCTHKA
METAJLTypPTHISCKUX TOTIIINBA
neyeit Ionnas
XapaKTepUCTHKA
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34. TonIMBO
METAJLITYPrUUECKUX
Ie4Ye ¥ METOIUKY
pac4yeToB rOpeHUs

35.
3aKOHOMEPHOCTHU
IPOLIECCOB
TEIIOMaccooOMeHa
B
METaJUTyPrHYECKIX
reyax

TOTLJTBA
8)'openku
9)dopcyHku
10)[TonHoe M
HETOJIHOE TOPEHUE
11)Teopuu
rOpeHHsl TOIUIMBA
12)VpaBHeHue
bepuymn u ero
IIPUMCHEHHE
13)I1epenaua temna
4yepe3 OJIHO- U
MHOTOCJIOMHYIO
CTEHKH TMPH
IPaHUYHBIX
YCJIOBUSIX TIEPBOTO
pona

14)ITepenaua Teria
4epe3 OJIHO- U
MHOTOCJIOUHYIO
CTCHKH TIPH
IPaHUYHBIX
YCIIOBUSIX TPETHETO
pona
15)/Iunamudeckuit
Harop
16)/Iunamuka
ra3oB

17)Craruka ra3os
18)OcHoBHBIC
TIOHSTHS
TerooOMeHa
19)Temnodusuyeck
Y€ OCHOBBI
KOHBEKTUBHOT'O
TerooOMeHa
20)Termooomen
U3JTydCHHEM
21)OcHoOBHBIC
3aKOHBI
TerooOMeHa
U3Ty4eHHEM
22)CnoxHBIN
Ter1000MeH
23)Ieperpes u
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MIEPEKOT MeTaIa
24)OcHOBHBIE
TIOHSITUS
paLMOHAIBHON
TEXHOJIOTHH
HarpeBa MeTajuia
25)IedexTnl
HarpeBa MeTaia
26)Knaccudukarnms
OTHEYIIOpOB
27)Paboune n
¢busnyeckue
CBOMCTBA
OTHEYIIOPOB
28)CBoiicTBa
OTHEYIIOPOB
29)Ounctka
JTBIMOBBIX T'a30B
30)PekymnepaTopsl
31)Kotbi-
YTHIA3ATOPbI
32)Tennodusnueck
1€ OCHOBBI
YTUIU3ALUN TEeIUIa
33)OxnaxaeHue
METaJUTyprHYeCKIX
neyen

34) Pereneparopbl
35)HarpeBaTenbHbI
€ re4u
36)lomenHbie
nevu

37) Tepmuueckue
eqH
38)Kucnopoausie
KOHBEPTEPhI
39)DnekTponedyn
40)Knaccudukarus
METALTYPTUUECKUX
neyen
41)MapreHoBCKHE
nevu
42)TennoTexHuKa
CTaJIeTJIaBUIIBHOTO
MIPOU3BOJICTBA
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43)Ileun
CTaJICTIABIIIEHOTO
IPOU3BOJICTBA
44)KomnrmakoBsie
ne4u
45)[IpoTsxHbIC
ne4u

46)I1eun nist
HarpeBa CIIMTKOB
MOJT TPOKATKY
47Ieun nist
Harpesa OJIOMOB U
cis100B

48)Camouynblc Ieun
IIpakTn4yeckue
3ajaHus
1)3amaun Ha
omnpenesecHue
KOJIMYECTBA TEIUIa
nepeIaHHOTO
TEIUIONPOBOAHOCTh
10

2)3anauu Ha
ompenescHue
KOJIMYECTBA TEIUIa
nepelaHHOTO
U3ITy4YeHUEM
3)3anaun Ha
ompezeneHne
BPEMCHH Harpena
MeTajuia
4)3anauu no
YTUIU3AlUHU TeTia
5)3amgauun Ha
ompezeneHne
JUHAMHAYECKOTO
JaBJICHUS U
THIPABIHYECKOTO
Iuamerpa
6)3agaun Ha
ornpeaeneHue
CTETIEHH YEPHOTHI
ra3oB

7)3anaun Ha
ompeneseHue
KpUTEPUEB
mogoous
8)3amauu Ha
ompeneneHue
KOJTMYECTBA
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MIPOYKTOB
CrOpaHus
9)3anaun Ha
orpeeneHue
KOJINYECTBA
BO3/IyXa,
HEOOXOIMMOTO ISt
TOPEHUS TOTUIHBA
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JIUCT PETUCTPAIIMU U3MEHEHUM U JOTTOJTHEHUM

Ne | Paznen paboueii Kpatkoe conepxanie n3MEHCHHUS/JOMOTHCHHUS Jara, [Toanuce
n/n MpOTPaMMBbI Ne nporokoina npescenaress
3acemanus [1K TIK
Pabouas nmporpamma yueOHoi nucuumiiasl OI1 06
Tennorexnnka akryajausupoBasa. B pabouyro nporpammy
BHECEHBI CIIEYIOINE U3MECHEHHSI:
3 YCJIOBUA B cBi3u ¢  OOHOBJCHHEM  MAaTEPHAIBHO-TEXHHYCCKOTO 7 !
PEAJIM3AIINN obecrieuennst 1.  MarepuanbHO-TeXHHYECKOE  OOecreyeHue bl :3?'“'/
YYEBHOM YUTaTh B HOBOM pENaKIUU:
JUCHUITJIMHBI | Kabunet TemnoTeXHUKU
VYueOHas ayguTopus Ul NPOBENCHHUS yYEOHBIX, MPAKTHYCCKUX
3aHATHH, JUIA TPYIIOBBIX W WHIMBUIYAJIbHBIX KOHCYJIBTALlUH,
UL  CaMOCTOSITEJIBHOM paboThl, JUIA TEKYLIEro KOHTPOIA U
IIPOMEXKYTOUYHOM aTTECTALUU.
Pabouee MmecTo mpenoaaBarens: INEPCOHAIBHBIN KOMIIBIOTED,
paboune MecTa o0yJaroImuXcs, Jocka yueOHas, yueOHas Mebenb
3 YCJIOBUA B cBsI3u ¢ 3aKIII0YCHHEM KOHTPAKTOB CO CTOPOHHUMH 08.09.2021 r. 7 !
PEAJIM3ALIN ANIeKTPOHHBIMU OnbanoreunsiMu cucreMamu ObC BOOK.ru K- IIpoTtoxomn Ne 1 bl i:i':"ﬂ"/
YYEBHOM 40-21 ot 12.07.2021 r. OO0 «KHOPyc Memua» ¢ 01.09.2021 mo
JUCHUITJIMHBIL | 31.08.2022 r.., 95C ZNANIUM.com K-44-21 ot 12.07.2021 .

OO0OO 3nanuym ¢ 01.09.2021 o 31.08.2022 r.
VYuebHo-mMeToaudyeckoe 1 HHPOPMAIIMOHHOE oOecTieueHIe
peanM3ayy IporpaMMbl YUTAaTh B HOBOW PeaKIHH:
OcHoBHas JquTEpaTypa
1. Xamenko, A.A. TexHadeckas TepMOJHHAMHKA H
TEIJIOTEXHHUKA : NpakTHKyM / XamieHko A.A., KanmuHnueHko
M.IO., Bucnory3os A.H., coct. — CraBpomnoins : CeBepo-
Kaskasckwuii penepanbhblii ynusepcurer, 2017. — 107 ¢. —
URL.: https://book.ru/book/929930
2.I'ppizynoB B.M. Metannypruyeckas TeIUNIOTEXHUKA:. YueOHOE
mocobue / B.U. I'pei3yHoB. - Mocksa : ®@munta, 2019. - 108 c. -
ISBN 978-5-9765-1934-3. - URL:
https://ibooks.ru/bookshelf/341641/reading

JlonoTHuTeTbHAS JIUTEpaTypa
1.CeunukoBa, H. 0. IlpakTkyMm Mo TEXHHYECKOM
TEPMOJIMHAMUKE M TEIUIOTEXHUKE [ DIEKTPOHHBIN pecypc] :
npaktukym / H. 10. CBeunukoBsa, C. B. FOauna, A. B. ['opoxos ;
MI'TY. -Marautoropck : MI'TY, 2018.-1 »JexTpoH. oOmT.
auck  (CD-ROM). -URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.
pdf&show=dcatalogues/1/1515134/3545.pdf&view=true -
MaxpooOBeKT. -TeKCT : AIEKTPOHHBIH.
2.TunbkoBa, C. M. Temmodusnka u MeTaLTyprudecKas
TEIUIOTEXHHKA [ DNeKTpOHHBIH pecypce] : yaebHoe mocodue / C.
M. TunskoBa. -Kpacrnostipck: Cub. penep. yu-t, 2017. -168 c. -
Pesxum nocryma: https://new.znanium.com/read?id=342142. —
3arj. ¢ sKpaHa
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