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1 OBIIASA XAPAKTEPUCTHUKA PABOUYEW TIPOTPAMMBI YUYEBHOU
JUCIHUIIVIMHBI «TEIIVIOTEXHUKA»

1.1 Ob6sacTh NpUMeHEeHHUs] IPOrPAMMBI

Pabouass mporpamMma y4eOHOW AMCIUIUIMHBI « TEIJIOTEXHUKa»  SIBJISETCS YacThIO
IporpaMMbl TIOJTOTOBKU CIICIHATMCTOB CpeAHero 3BeHa mo chnernmanbHocTH 22.02.01
Mertamnypruss 4epHbBIX MeTauioB. Pabowas mporpaMma cocTaBiieHa JJisi OYHOW (HOPMBI
00y4eHusl.

1.2 MecTo QuCHUIIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKHM CHEIUAJMCTOB
CpeaHero 3BeHa

Y4yeOHass guciuIuiiHAa « TemIOTeXHUKa» OTHOCUTCS K  00menpodeccuoHambHOMI
JUCIUILIMHE Y4eOHOro IMKJIA.

OcBoeHunto yueOHON AMCUMIUIMHBI TMPENNIECTBYET H3Y4YEeHHE Y4YEOHBIX TUCHMIUIMH
«Maremartukay, «Ouznukay, «XuMHs».

Jucnnnnuna «TemoTexHuka» SBiseTcs NPeaUIeCTBYOLIEH 11 U3YYEHUS CIIENYOMNX
y4eOHBIX AUCUUIUINH, TPO(ECCUOHATBHBIX MOTYICH:

-IIM 01 BeneHue TEXHOJOTHMYECKOTO IIpoliecca MPOU3BOACTBA YEPHBIX METAJIIOB
(uyryHa, ctanu u GpeppocIiaBoB);

- [IM 02 Opranu3anus paboThl KOJJIEKTUBA Ha IPOU3BOJICTBEHHOM Y4aCTKe

- [IM 03 YuacTtue B 3KCIepUMEHTAIBHBIX U HCCIEA0BATEIbCKUX paboTax

1.3 Lleab n niianupyemble pe3yJibTaThl 0CBOCHUS JUCHUIINHBI:

ConeprkaHue TUCUUIUIMHBI OPUEHTUPOBAHO HA IMOJTNOTOBKY OOYYAIOUIMXCS K OCBOCHHUIO
npoeCCHOHATIBHBIX MOJYJIEH MPOrpaMMbl MOATOTOBKH CIEIHAIMCTOB CPEIHEro 3BEHA II0
CMEHUATLHOCTU U OBJIA/ICHUIO CISTYIOIIMMH OOLIMMH U TPOPECCHOHATEHBIMA KOMIIETEHIHSIMU:

I[IK 1.1. OcyumecTBisATh TEXHOJIOTMYECKHE OIEepaluy [0 MPOU3BOJACTBY UYEPHBIX
METaJIJIOB.

IIK 1.2. HMcnonb3oBaTh CUCTEMBI aBTOMATHUYECKOTO YIPABJIECHUS TEXHOJIOTHYECKUM
IIPOLIECCOM.

I[IK 1.3. DOkcmiyaTupoBarb TEXHOJOTHYECKOE M MOJBEMHO-TPAHCIIOPTHOE
00opyoBaHue, 00ecIeunBaroIee MPOIECcC MPOU3BOICTBA YEPHBIX METAIIIOB.

IIK 1.4. Ananu3upoBaTh KaueCTBO ChIPbsI U TOTOBOM MPOIYKIUH.

[IK 2.1. ItanupoBaTh W OpPraHU30BBIBATH COOCTBEHHYIO JCSATECIBLHOCTH, pPa0bOTy
MoJipa3ieNieHus, CMeHbI, y9acTKa, OpUrajpl, KOJUIEKTUBA UCTIOTHHUTENEH.

[1K 3.1. [IpuaumaTh yyactue B pa3pabOTKe HOBBIX TEXHOJIOTHH M TEXHOJIOTHYECKHX
IIPOLIECCOB.

I1K 3.2. YdacTBOBaTh B 00CCIICUCHUH U OI[EHKE IKOHOMUYIECKOU 3 (DeKTHBHOCTH.

B npouecce ocBoeHMSl AUCHHMILUIMHBI Y CTYAEHTOB J0JIKHbI (opmMupoBaThCSH
o01mue KOMIEeTeHIUH

OK 1. IloHnmath CyIIHOCTh M COLMATIBbHYIO 3HAUMMOCTh CBOEH Oymymielt mpodeccu,
IIPOSIBJIATH K HEM YCTOMUYMBBIN HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO IEATEIbHOCTb, BBIOMPATh THUIIOBBIE METOIBI U
CIIOCOObI BHITIOTHEHUS MPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX A(P(HEKTUBHOCTD M KaYECTBO.

OK 3. [IpuHuMAaTh penieHus B CTaHIapPTHBIX U HECTAHIAPTHBIX CUTYAIlMsIX M HECTH 34 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBinsiTh TOHUCK W HWCHOJBb30BaHWE HWHGOPMAIUK, HEOOXOAUMON  JUIS
3(pheKTUBHOTO BBHINOIHEHUS NPO(PECCHOHATBHBIX 3aad, MPO(PEeCCHOHATFHOTO U JIMYHOCTHOT'O
Pa3BUTHSI.

OK 5. HcnomezoBarh  MH(OPMAIMOHHO-KOMMYHHUKALIIOHHBIE ~ TEXHOJOTMH B
npoheccuoHaIbHON JIESITETbHOCTH.



OK 6. PabGorarh B KOJUIGKTUBE W KOMaHAE, S(PQPEKTHBHO OOLIATHCS C KOJUICTaMH,
PYKOBOZICTBOM, TTOTPEOUTEIISIMH.
OK 8. CamocToATenbHO OIpeneNnsaTh 3aJaud MPO(EeCcCHOHAIPHOTO W JIMYHOCTHOTO
Pa3BUTHS, 3aHUMATHCSI CAMOOOPA30BAHUEM, OCO3HAHHO TIJIaHUPOBATh TTOBBIIICHUE KBATH(HKAIIUH.

MIPOLIECCOB TOPEHUS U TETNIO0OMEHA
B METAJUTyPrUUECKHUX Meuax,
(HarpeBaTeIbHBIX U IJIABUIILHBIX );

Koo ITIK/ OK Ymenusn 3nanusn
K 1.1 V1. npou3BoaUTH pacyeTsbl 31. OCHOBHBIE MOJOKEHUS
MPOIIECCOB TOPEHUS U TEIIOOOMEHA | TETUIOTEXHUKU U
B METAJITyPrUUECKUX Ieuax, TEIIOPHEPTETUKHY;
(HarpeBaTeIbHBIX U IJIABUIILHBIX ); 32. Ha3HAuYEHHE U CBOWCTBA
OTHEYNOPHBIX MaTepUAJIOB;
34. TOmIMBO
METaJUIyprUYECKUX Meuer u
METO/IMKY Pacy€TOB TOPEHUS;
IIK 1.2 V1. npou3BOIUTH pacyeThbl 33. ycTpoMCTBa U IPUHIUIIBI
IIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | JEHCTBUS METAJUTYPrUYeCKUX
B METAJITyPrUUECKUX Ieyax, neye;
(HarpeBaTeIbHBIX U IJIABUJIbHBIX );
IIK 1.3 V1. npou3BOIUTh pacyeThbl 33. ycTpoHCTBa U IPUHIUIIBI
IIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | JEHCTBUS METAJULYPrUYECKUX
B METAJUTyprUY€CKHUX Meuax, neyei;
(HarpeBaTeNIbHBIX U IIABUIIHHBIX );
I[IK 1.4 V1. npou3BONUTH pacyeThbl 35. 3aKOHOMEPHOCTHU
IPOIIECCOB TOPEHUS U TEIII0O0O0MEHa | MPOIIECCOB
B METAJITyPrUUECKUX IeUax, TEII0oMaccooOMeHa B
(HarpeBaTeNIbHBIX U TUIABUIIbHBIX); METAJTYPTUUYECKUX T1€YaX;
K 2.1 V1. npon3BoauTh pacyeThbl 31. OCHOBHBIE NIOJIOKEHHUS
IPOILIECCOB FTOPEHUS U TEIIIOOOMEHA | TEINIOTEXHUKU U
B METAJITyPrUUECKUX IeUax, TEIUIOPHEPTETHKH;
(HarpeBaTeIbHBIX U IJIABUJIBHBIX ); 35. 3aKOHOMEpPHOCTHU
IPOLIECCOB
TENI0MaccooOMeHa B
METAJTYPTHUYECKUX ITeYax
K 3.1 V1. npou3BoAUTE pacyeTsl 31. OCHOBHBIE MOJIOKEHHUS
MIPOLIECCOB FOPEHUS U TEIJIO0OMEHA | TEIJIOTEXHUKH U
B METAJTyPrUUECKUX Ieyax, TEIIOPHEPTeTHKH;
(HarpeBaTeIbHBIX U IJIABWIBHBIX ); 32. Ha3HAYCHHE U CBOMCTBA
OTHEYIIOPHBIX MaTEPHUAJIOB;
[IK 3.2 V1. npou3BOIUTH pacyeThl 31. OCHOBHBIE IIOJIOKEHUS

TCIINIOTCXHUKHU U
TCIINIOOHCPICTUKH

35. 3aKOHOMEpPHOCTHU
MIPOIIECCOB
TEMIOMaccoOOMeHa B




MCTAJUTYPTUYCCKUX IM€Yax

OK'1 V02.1. pacnio3HaBath u 302.1. anroput™msl BEIOOpa
aHAJTM3UPOBATh MPO(ECCHOHATBHYIO | THIIOBBIX METOJIOB U
3a/1auy u/Wim npooiemy; Croco0O0B BHITIOJIHCHUS
VY 02.2. onipeaensTh 3Tamnbl pemeHus | Tpo(ecCHOHaIbHBIX 3a1a4;
npodeccuoHanbHOM 3a1a4H,
COCTaBJISITh M PEAIM30BbIBATH IUIAH
JIEUCTBUS MO TOCTUKEHUIO
pe3yJbTaTa;
OK 2 V02.1. pacnio3HaBath u 302.1. anroput™msl BEIOOpa
aHAJTM3UPOBATH MPO(ECCHOHATBHYIO | TUIIOBBIX METOJIOB U
3a/1auy W/Wim rnpooiemy; Croco0O0B BBITIOJTHCHUS
VY02.2. onpeaensTs 3Tambl penieHusi | npoQeccuoHaNbHBIX 3a/1a4;
npodeccuoHanpHOM 3a/1a4H,
COCTaBIISITh M PEAIM30BBIBATH TUIAH
JIEUCTBUS MO TOCTUKECHUIO
pe3yJbTaTa;
OK3 V03.1. npuHUMAaTh pelieHus B 303.1. anropuT™Mbl OPUHATHUS
CTaHJapTHOU podecCHOHATbHON peleHus B
CUTYallUu U OMPEIeTh npodeccuoHaNbHBIX
HEO0OXOTUMBIE PECYPCHI; CTaH/IaPTHBIX CUTYAIIMSIX;
OK 4 Y04.1. onipeaenarb HEOOXOIUMbIE 304.1. HoMeHKIIaTypa
MCTOYHUKH MH(POPMALINH; UH(POPMAIMOHHBIX
Y04.2. BoaensaTe Hanbosee MCTOYHUKOB IPUMEHSEMBIX B
3HAYMMOE B U3y4aeMOM MaTepuaje u | mpopeccCuOHaIbHON
CTPYKTYPUPOBATH TOIYIaeMYIO NeSITeTbHOCTH;
UH(pOPMALINIO; 304.2. npuemsl
CTPYKTYPHUPOBaHUS
UHpOpMaLny;
OK5 VY05.1. ucnonb3oBaTh CpeicTBA 305.1. coBpemeHHbIE
nH(pOpMaIIUOHHO- CpEACTBA U YCTPOMCTBA
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA UHPOPMATU3AIUH U TIOPSIOK
JUTSL pereHns PO eCCHOHATBHBIX WX IPUMEHEHHUS;
3ajady;
OK 6 VY06.1. paboTaTh B KOJUIEKTUBE U Y 06.1. 0CHOBHBIE IPUHIIUIIBI
KOMaHJIe; paboThI B KOJJIEKTUBE;
306.3. ciocoObI pa3pereHus
KOH(JIMKTOB B
npodecCuoHATBHOM
NeSITeTbHOCTH;
OK 8 V08.2. onpenensars U BEICTpauBaTh 308.1. myTH cTaHOBIECHHUS

TPaeKTOPUH NMPO(PEeCcCHOHATBHOTO
Pa3BUTHS U CAMOOOPA30BaHMS;

CrieuaJInCTa U pa3sBUTHUA
JIUYHOCTH,




2 CTPYKTYPA M COJAEPXKAHUE YUYEBHOM JUCITATLINHBI

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThI Odnem
4acoB

MaxkcuMmajibHasi yueOHast Harpy3Ka (Bcero) 99

O0s13aTe/IbHASI AYTUTOPHAN YUeOHAsh HAarpy3Ka (Bcero) 66

B TOM YHCIIC:

JICKITMH, YPOKH

MPAKTHYECKUE 3aHATHS 22

J1a00paTOPHBIE 3aHSTHUS -

KypcoBasi paboTta (IIpoeKT) -

CamocrosiTesibHas padora 33

d)opMa npOMexcyTquoﬁ aTTCCTalluH - OK3dMEH




2.2 TemaTnuyeckuii IVIaH U coiep:kaHue y4eOHOH qucHuIuInHbI «Tennorexunka»

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, NpaKTU4YecKue 3aHATHS, O0bem Konbt
pa3aeyioB H TEM caMocCTosiTeJIbHAs padoTa 00y4aromuxcs 4acoB KOMHCTEHHHﬁ/OCBaHBaeMI:IX
3JIEMEHTOB KOMIICTCHIINHN
1 2 3 4
Beenenune BxomHolt kOHTpOnb. MHCTPYKTHUBHBIH 0030p MpOrpaMmbl  y4eOHOM 2
JUCLUHUIJIMHBI U 3HAKOMCTBO CTYACHTOB C OCHOBHBIMHM YCIIOBUSIMU H
TpeOOBaHUSMH K  OCBOCGHHIO OOmMHMX ©  NPOoPECCHOHATBHBIX
KOMIIETCHIINH.
Pa3znen 1. TonauBo MeTaLTyprudecKux nevei 10 OK/IIK
Tema 1.1. CopepxaHue yaeOHOro Marepuana 2 31. OCHOBHBIC TIOJIOKESHHUS
O6man Bunbl ToruBa. XapakTepucTuKa TOIMBa (Kiaccudukanus, 2 TeIIOTEXHUKH 1
XapaKTepuCTUKA XUMHUYECKUM COCTaB, TEIJIOTA CrOPAHUS) TEIUI03HEPreTHKY;
Tonmea 34. TormBo
METaJUTypTHUECKHUX Meuen u
METOJMKY pacyeToB
TOpEHNS;
Tema 1.2. Copepkanne y4eOHOro MaTepuana 6 V1. npou3BOIUTH pacyeThl
Teopusi ropenust [Tporueccrl TopeHws ra3000pa3HOTO, KUAKOTO U TBEPIOTO TOIUIHUBA. 2 MIPOLIECCOB TOPEHUS U
pa3au4HbIX BUAOB | CriocoObl pacueTa ropeHusl TOTLTUBA. TEII000MEeHa B
TOIJIMBA B Me4Yax METaJUTyprHUeCKHX Ieuax,
[TpakTuueckue 3aHATUS (HarpeBaTeNbHBIX U
Pacuer ropenus tomnnsa 4 MJIaBUJIBbHBIX);
31. OCHOBHBIE MOJOKEHUS
TETUTIOTEXHUKHU U
TETJIODHEPTETUKH,
34. TonnmuBo
METALTYPTHYECKUX TTeUeh U
METOMKY pacyeToB
TOpPEHNS,
Tema 1.3 CopepxaHre yaeOHOr0o MaTepuana 2 31. OCHOBHBIE MTOJIOKECHUS
YcrpoiicTBa 14 KoHcTpykinu n 0671acTh TPUMEHEHHUS TOTUTHBOCIKHUTAIOIINX YCTPOMCTB. 2 TEIUIOTEXHUKH U
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CXKMI'aHHud TOIIJINBA

KoHCTpyKIIMU TOPEoK, 00JIaCTh MX IPUMEHEHHUS. Y CTPOMCTBA JIs
CKUTaHUs )KHUJIKOTO TOITNBA ((POPCYHKHM HU3KOTO U BEICOKOTO
JABJICHUSA).

TEIJIOPHEPTeTUKH,
33. yCTpoMCTBa U IPUHIIUIIBI
JNEUCTBUS
METAJUTYPTHYECKUX TEYEH;

35. 3aKOHOMEPHOCTHU
IIPOIIECCOB
TeIIoMaccooOMeHa B
METAJUTYPIrHUECKUX Medax

Pa3nen 2. OcHOBBI MeXaHUKU NMEYHBIX Fa30B 20 OK/IIK
Tema 2.1. CopepxaHue yaueOHOro Marepuana 2 31. OCHOBHBIC TIOJIOKESHHS
CraTuka razos CBoiiCcTBa )XKHAKOCTEH U ra30B, ra30BbIe 3aKOHbI (u3uKU. OCHOBHOE 2 TEIUIOTEXHUKHU U
YPaBHEHHE CTATUKH KUAKOCTEHN U ra3oB. CTaTUYECKUH U TeTIOdHEPTETHKI
FEOMETPUUYECKHUI HAIOPBI 33, yeTpoHicTBa H IPUHIAIE
IEUCTBUS
METaJUTyprHUECKUX Meuei;
35. 3aKOHOMEpPHOCTHU
IIPOLIECCOB
TEIJIOMaccooOMeHa B
METaJUTyPTHUECKHUX Meuax
Tema 2.2 Copepkanne y4eOHOro MaTepuana 18 V1. npou3BOIUTH pacyeThl
JAuHaMuKa razos 3aKoHBI IBU)KEHUS T'a30B B reyax. YpaBHeHue bepHymim 2 [IPOLECCOB T'OPEHUS U
[IpakTUueckue 3aHATUS TEII000MEeHa B
PacueT BBICOTBI ABIMOBOH TPYObI 4 METaUTyprHYECKHX IeYax,
CamocTtosTenpHas padoTa 00yJaronuxcs 12 (HarpeBaTeNbHBIX U

TJIaBWJIBHBIX );
31. OCHOBHBIE ITOIOKEHUS

TEIJIOTEXHUKHU U
TEIJIOOHEPTETUKH;

33. yCTpOiCTBAa U MPUHIHUIIBI
NIEUCTBUS
METaJUTyprU4eCKUX IeUeH;




35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TerioMaccooOMeHa B
METaJUTYPIHUECKUX Meuax

Pa3nen 3. OcHOBBI TeluIONEpeaayYu 10 ITK\OK
Tema 3.1 CopepxaHue yaeOHOTro MaTepualia 6 VY'1. mIpou3BOIUTE pacyeThl
TensionpoBogHoCTH 2 IIPOLIECCOB I'OPEHUS U
[IpuHuumn pacnpeneneHus: TeMIepaTypbl B CTEHaX MPU CTalMOHAPHOU TerI000OMeHa B
TCIIONPOBOJHOCTH. METAITYPTUYCCKUX IIeYax,
IIpakTHueckue 3aHATHS (HarpeBaTeIbHBIX 1
Pacuer TennoBoro noroka v pacupenesieHue TEMIIEPATYp B CTEHKAX €YU 4 IIaBUIIBHBIX);
31. OCHOBHBIE MOJOKEHHUS
TEIJIOTEXHUKHU U
TEIJIO3HEPTeTUKY;
33. yCTpoiCTBa U IPUHIIUIIBI
NENCTBUSA
METALTYPTHYECKUX MEUECH;
35. 3aKOHOMEPHOCTHU
IIPOLIECCOB
TermIoMaccooOMeHa B
METaJUTYPTHUECKHUX Teuax
Tema 3.2 Cogepxanue yaueOHOT0O MaTepuana 4 V1. npou3BOUTH pacyeThbl
Tensiooomen MIPOIIECCOB TOPEHUSI U
Buibl KOHBEKTHBHOTO TEIJIOO0OMEHA 2 TeII000MeHa B
HpaKTI/I‘{eCKI/Ie 3aHATUS MCTAJUTYPIUYCCKUX II€Yax,
Pacuet xoaddurpenTa TEIIIONPOBOIHOCTH METaIIIA 2 (HarpeBaTeIbHBIX U

MJIaBUJIbHBIX );
31. oCHOBHEIC OI0XKCHUS

TEMJIOTEXHHUKU U
TETIOHEPTETHKHY;

33. yCTpoiCTBa U IPUHIIUIIBI
JNEUCTBUSA
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METAJUTYPTHYECKUX MEYEH;

35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TerioMaccooOMeHa B
METaJUTYPIHUECKHUX Meuax

Pa3nen 4. HarpeB MeTajuia u paiiMoHaJibHbIe PesKMMbI HarpeBa 30 IIK/OK
Tema 4.1 CopepxaHne yaeOHOr0 Marepuaa 25 VY'1. mIpou3BOIUTE pacyeThl
HedexTnl HarpeBa | [Iporecchl, mpoTekaoIire Ha MOBEPXHOCTH METajlla IPU HarpeBaHUU U 2 MIPOLIECCOB TOPEHUs U
MeTaJlia BHYTPH HarpeBaeMoro Meraja. MeTojsl pacyeTa HarpeBa MeTasuia. TEII000MEHa B
[TpakTHyeckue 3aHITHS METAJTyprUYecKUX Ieyax,
OrnpezeseHre pexuMOB HarpeBa TOHKUX U MACCUBHBIX TEJ 2 (HarpeBaTENbHBIX U
CamocrositenbHas paboTa 00yJarouuxcs 21 IUIaBUJIbHBIX );
31. OCHOBHBIE MOJIOKEHUS
TEIJIOTEXHUKU U
TEIJIODHEPTETUKH,
33. yCTpoiCTBa U IPUHITUTIBI
NENCTBUSA
METAUTYPTHYECKUX MEeUECH;
35. 3aKOHOMEPHOCTH
MIPOLIECCOB
TEIJIOMaccooOMeHa B
METaJUTYPTHUECKHUX Meuax
Tema 4.2 Copneprkanne ydeOHOro MaTeprana 5 V1. npou3BOIUTH pacyeThl
OcHoBBI PexxuMmbl HarpeBa MeTaiia ¥ PakTopbl, 00eCIeYHBAIOIIHE 2 MPOLIECCOB TOPEHUSI U
panMoHaJbLHOI parMoHAIBHYIO TEXHOJIOTHIO Harpena. TEII000MEeHa B
TEXHOJIOruM HarpeBa | [IpakTuuecKkue 3aHATHUS METaJUTyprHUeCKHX IMeuax,
MeTaJliia Pacder BpeMeHH HarpeBa MeTajia B METALTYPTHYECKOM MeUn 3 (HarpeBaTeIbHBIX U

TJIaBWJIBHBIX );
31. OCHOBHBIE ITOIOKEHUS

TEMJIOTEXHHUKU U
TEIIOHEPTETHKHY;
33. yCTpoiCTBa U IPUHIIUIIBI
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JNEUCTBUSA
METAJUTYPTHYECKUX TEYEH;
35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TerioMaccooOMeHa B
METaJUTYPIHUECKHUX Meuax

Pa3zgean 5. MaTtepuasbl
neuei

AJIsl COOPY KeHHUS NMeveil H KOHCTPYKIHMHU CTPOUTEIbHBIX 3JIEMEHTOB

IIK/OK

Tema 5.1

Cogepxanue yueOHOro MaTepuana

Oruneynopusie,
TeNJIOU30IAIHOHHBIE
U Apyrue
CTPOUTE/IbHBIC
MaTepHaJIbl,
NpUMeHsieMble IIPH
COOPY KEeHUU neveit

Bunpl, cBoiicTBa 1 00J1aCTh IPUMEHEHUSI MAaTEPUAIIOB I COOPYXKEHUS
METaJUIypPTHYECKUX I1eYeH.

31. OCHOBHBIC ITOJI0KCHHS
TEMJIOTEXHUKH U
TEIJIOOHEPTETUKH,

32. Ha3HAYEeHHE U CBOMCTBA

OTHEYIIOPHBIX MaTEPUaJIOB
33. yCTpoicTBa U IPUHIIUIIBI
JIeHCTBHS
METALTYPTHYECKUX MEUEH;
35. 3aKOHOMEpPHOCTHU
MIPOLIECCOB
TeIIoMaccooOMeHa B
METaJUTyprHUECKHUX Ieuax

Tema 5.2

Copepkanne ydeOHOro Matepuana

Knagka nmedei n
CTPOMTEJIBbHBIC
3JIeMEHThI JJI5

COOPY KEeHUS TeYei.

KaTeFOPI/II/I 1 METOABI KJIIaAKH, yCTpOfICTBO OCHOBHBIX CTPOUTEIIBHBIX
9JICMCHTOB HarpeCBaTCJIIbHBIX rneueit.

31. ocHOBHBIE TOIOKECHUS
TEIJIOTEXHUKH U
TETJIODHEPTETUKH,

32. Ha3HAYCHNE U CBOMCTBA
OTHEYTOPHBIX MaTepHaIoB
33. yCTpoMCTBA U IPUHIIUIIBI
JefCTBUS
METaJUTyprUUeCKuX Meuei;

35. 3aKOHOMEPHOCTH
IIPOLIECCOB
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TEIIOMaccoOOMeHa B
METaJUTyprM4eCKUX Iedax

Pa3nes 6. YcrpoiicTBa Uil YTHAM3AIMM Telvia B Ie4ax 7 IIK/OK
Tema 6.1 Copepxanne yueOHOro Marepuana 5 V1. npou3BONUTH pacyeThl
Tennorexuuueckne | Meroap! yrumm3anuu terwia. O0Imas XxapakTepuCTHKA TEINI000OMEHA B 2 MIPOLIECCOB TOPEHUSI U
OCHOBBI YTHJIM3ALMM | PEKYyNepaTopax, pereHepaTopax U KOTiax-yTHIN3aTOpax. TerI000MeHa B
TEMJIa OTXO0ASIIIUX IIpakTueckue 3aHsATUA MCTAITYPTHYCCKHUX IeYax,
OBIMOBBIX I'a30B. PacueT TeriooOMEeHHUKA 3 (HarpeBaTeJ'IBHLIX u
YcrpoiicTBa s IJIaBUJIbHBIX );
YTHJIHM3ALMH TEIIa B 31. OCHOBHBIE MOJIOKEHUS
neyax TETUIOTEXHUKHU U
TEIJIODHEPTETUKH,
32. Ha3Ha4YEHHE U CBOWCTBA
OTHEYIOPHBIX MaTepUaIoB
33. yCTpoMCTBA U IPUHLIUIIBI
JNENUCTBUS
METALTYPTHYECKUX MEeUECH;
35. 3aKOHOMEPHOCTHU
MIPOLIECCOB
TerIoMaccooOMeHa B
METaJUTYPTHUECKHUX Ieuax
Tema 6.2 CopepxaHue yaeOHOro MaTepuana 2 31. OCHOBHBIE MOJIOKEHUS
Oxuaxkaenune nevyed | CymHoCTh oxnaxkaeHus neueit. CriocoObl OYMCTKH ra30B 2 TEILIOTEXHUKH U

H OYUCTKA IBIMOBBIX
ra3oB

TETIOIHEPTETHKHY;
33. yCTpoMCTBA U IPUHIIUIIBI
JNENCTBUSA
METAJLTyprHUeCKUX Teuei;

35. 3aKOHOMEPHOCTH
IIPOLIECCOB
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TEIIOMaccoOOMeHa B
METaJUIyPIHYECKHUX I1eUax

Pa3zgen 7. KoHcTpykumMu nevei 11 NPOU3BOACTBA YEPHBIX METAJJIOB, NeYel ISl HArpeBa u 16 IIK/OK
TepM0OOPaOOTKH CIJIABOB
Tema 7.1 Copneprkanue y4eOHOro Marepurasa 2 31. OCHOBHBIC TOJIOKEHHUS
Kaaccndukamma n | Knaccupukanus Metauryprudeckux neueit. TermnorexHudeckue 2 TEIUIOTEXHUKA U
o0mas XapaKTePUCTUKH PaOOTHI TICUCH TeII09HEPreTHKY;
XapaKkTepucTUKA N
o 33. yCTpoMCTBA U IPUHLUIIBI
TeNJI0BOi padoThI .
eueii NEUCTBUSA
METaJUIyprHUECKUX MeUeH;
35. 3aKOHOMEpPHOCTH
MPOIECCOB
TEIJIOMaccooOMeHa B
METaJUTYPIHUECKHUX Ieuax
Tema 7.2 CopepxaHue yaeOHOro Marepuana 14 31. OCHOBHBIC TIOJIOKESHHUS
Metajuryprudyeckue | YCTpoMCTBO U MPUHITUIT ACHCTBUS TOMEHHOM M€Y, TEIIO0- U 2 TEIUTOTEXHUKA U
Me4Yu M KOHBepPTepbl | MAacCCOOOMEH B HEH. TeTI09HEPreTH Y
IToxazarenu paboOThl JOMEHHOH NeYn 2 30 HasHAYCHIE H CBONCTBA
TennoTrexHuKa cTajernaaBUiIbHbIX IPOIIECCOB 2
OTHEYTMOPHBIX MaTepUaIoB
KucnopoiHbie KOHBEpPTEPHI 2 3 .
. YCTPOMCTBA ¥ MPUHITUIIBI
[Teun nnst HarpeBa ciauTkoB. [leun my1st HarpeBa GJIFOMOB U CISIOOB. 2 YCTpOHC PHHL
NencTBUA
ITeun s repmudeckoit 00pabOTKU COPTOBOTO MTpOKaTa 2 MCETa/UTyprui€CKuX Me1cH,
[Teun nns TepMuyeckoit 00pabOTKU ropsideKaTaHbIx JUCTOB. [leun s 2 35. 3aKOHOMEPHOCTH
TepMquCKoﬁ O6pa6OTKI/I XOJIOAHOKATAHBIX JIUCTOB U JICHTHI IIponeccoB
TEIIOMaccooOMeHa B
METaJUTyPrHUeCKHUX Meuax
Bcero (MakcumManbHasi yueOHasi HATPy3Ka): 99
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3 YCJOBUS PEAJIM3AIIMA YYEBHOM TUCIUTIIAHBI

3.1 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHune

Jlis peanuzanuy MPOrpaMMbl  y4eOHON JUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIONTNE
CrHelyalibHbIe TOMEIIECHUS U OCHAIICHHE:

Tun u HauMeHOBaHHUeE

CNEeNHATBHOTO OcHalleHre crenuagabHOro MOMEIIEHUS
noMelnleHust
kabuner TerorexHuku | MynbTHMEIWIHBIE ~ CPEICTBa  XpaHEHWs,  Mepeladyd |
MIpe/ICTaBICHUS nH(bOpMaLUH. Y4eOHo-MeTonuYeCcKas

JOKYMEHTalus, TNJaKTHIECKHE CPELICTBA
Tematnueckne muakatel W npeseHtamu  (KoHcerpykius
MapTeHOBCKOM meun, JlyroBas oanekrponeudb, KoHCTpykums
JNOMEHHON neun). Maxkersl: JlomeHHass neub, UyryHOBO3HBIN
koB1, CTasiepa3IMBOYHBINA KOBII, MapTeHOBCKas 1eub, PaznuBka
CTaJIM CBEPXY

ITomemmenue s [TepconanbHbIe KOMIBIOTEPHI ¢ TakeToM MS Office, BpIX010M B
CaMOCTOSITENLHOMN WHTepHeT u ¢ TOCTYNOM B JIEKTPOHHYIO0 HH()OPMAIIMOHHO-
paboThI 00YJIAFOIIHXCS 00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

3.2 Yu4eOHo-MeToaMYeckoe W HHPOPMAIMOHHOEe o0ecleYeHHe peaTH3aUUU
NMPOrpaMmbl
OcHoBHas1 JinTeparypa:

1. yoposckas, E. FO. Temnorexnuka [DnekTpoHHBIN pecypc] : yueOHoe mocoodue
[a CIIO] / E. FO. yoposckas ; MI'TY. - MaFHI/ITOFOpCK :MI'TY, 2015. - 1 anekTpoH. onr.
JICK (CD-ROM). Pexum J0CTyma:
https://magtu.informsystema. ru/uploader/flIeUpIoad°name S96.pdf&show=dcatalogues/5/88
27/S96.pdf&view=true. — MakpooOBEKT.

2. TennorexHuka [DneKTpoHHBIM pecypc]: yuebHoe mocobue / B.A. KynuHos,
9.M. Kapramos, E.B. Credantok. - MockBa: KYPC, Unadpa-M, 2015. - Pexum noctymna:
https://znanium.com/bookread2.php?book=486472. — 3ar. ¢ skpaHna.

3. Teoperuueckue ocHOBHI Teruiorexuuku/JIsmkos B. U. - M.: KYPC, HUI]
NHOPA-M, 2015. - 328 c.: 60x90 1/16 (Ilepennér) ISBN 978-5-905554-85-8 - Pexum
noctyna: http://znanium.com/catalog/product/496993

Jlono/THUTeIbHAS JIUTepaTypa

1. Tennomaccoobmen: YuebHoe mocobue / A.A. Kynunos. - M.: UHOPA-M,
2012. - 375 c.: 60x90 1/16. - (Bricuiee obpazoBanue). (nepemnet) ISBN 978-5-16-004729-4 -
Pexwum poctyna: http://znanium.com/catalog/product/238920

2. TexHuueckass TepMoanHaMuKka: YdeOHoe mocobue / IlerpymenkoB B.A. -
Cn6.:Crpara, 2015. - 160 c.: ISBN 978-5-906150-48-6 - Pexum mocryma:
http://znanium.com/catalog/product/968729

HNHTepHeT - HCTOYHUKHU:

1. FOCYI(apCTBeHHa}I Hy6J’II/I‘-IHa}I Hay‘{HO-TeXHI/I‘-ICCKaH 6I/I6J'II/IOTeKa POCCI/II/I
URL: http://www.gpntb.ru/
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https://magtu.informsystema.ru/uploader/fileUpload?name=S96.pdf&show=dcatalogues/5/8827/S96.pdf&view=true.%20–%20Макрообъект.
https://magtu.informsystema.ru/uploader/fileUpload?name=S96.pdf&show=dcatalogues/5/8827/S96.pdf&view=true.%20–%20Макрообъект.
https://znanium.com/bookread2.php?book=486472.%20–%20Загл.%20с%20экрана
http://znanium.com/catalog/product/496993
доступа:%20http:/znanium.com/catalog/product/238920
Режим%20доступа:%20http:/znanium.com/catalog/product/968729
Режим%20доступа:%20http:/znanium.com/catalog/product/968729
http://www.gpntb.ru/

IIporpammuoe ob6ecneuenue u UHTepHeT-pecypen:

HaumenoBanue I1O

Ne JTorosopa Cpok AeHCTBUA
JIMIEH3UH

MS Windows 7 (mommmcka Imagine | JI-1227 ot 08.10.2018 | 11.10.2021

Premium) I-757-17 ot 27.06.2017 | 27.07.2018
J-593-16 ot 20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 | 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 OeccpouHo

Kaspersky  Endpoint
O6usHeca-CraH1apTHBIN

Security  mms | I-300-18 ot 21.03.2018 | 28.01.2020

J-1347-17 ot 20.12.2017 | 21.03.2018
J1-1481-16 ot 25.11.2016 | 25.12.2017
J1-2026-15 oT 11.12.2015 | 11.12.2016

7 Zip

¢BOOOIHO OecCpovYHO
pacmpocTpaHsIeMoe

3.3 YueOHO-MeTOAMYECKOE 0O0eclieYeHHe CAMOCTOATEeIbHOUH padoThl 00yYa0IIUXCS

CamocrosarenbHass pa0OoTa sABISeTCA O00s3aTE€IbHOM Ui KaXAOro 0O0Yy4arolerocs.
CamocTrosTenbHass paboTa MOXKET OCYIIECTBIATbCS HWHAMBUAYAJIbHO WM TIpylnnamMu B
3aBUCUMOCTH OT LIeJH, 00beMa, KOHKPETHOM TEeMAaTUKU CaMOCTOSITENIbHOW PabOThl, YPOBHS
CJIO)KHOCTH, YPOBHS YMEHHI 00yYarOIINXCA.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITEIbHOM paboThl OCYLIECTBISETCS B
npejenax BPEMEHHU, OTBEACHHOIO Ha oOs3aTelbHble yuyeOHbIE 3aHATHS U BHEAYTUTOPHYIO
CaMOCTOSITENIbHYI0 paboTy oOydarouuxcss 1Mo Y4eOHOW AMCUUMIUIMHE, HPOXOAUT Kak B
MMCbMEHHOW, TaK W YCTHOW WJIM CMEIIaHHOW (QopMe, C MPEeACTaBICHUEM U3JCJHS WU
IIPOJYKTa CAMOCTOSTEIIbHON EATEIbHOCTH.

B kauectBe (hopM M METOJOB KOHTPOJS BHEAYIUTOPHOM CaMOCTOSATEIbHOW padOTHI
UCTIOJIB3YIOTCS: TIPOBEPKa BBINOJIHEHHOM paboThl mpernojaBaTeieM, CEMHUHAPCKUE 3aHATHS,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE PabOTHI, 3aIIMTa TBOPUECKUX paboT U JIp.

No | HaumenoBanue OneHouHble cpeAcTBa (3aaHus) JJIS CaMOCTOSITEIIbLHOMN
paszena/TeMsl BHEAYJTUTOPHON pabOThI
1 TekcT 3a1aHKsI- OTBETUTH HA BOIIPOCHI TECTA

Pa3nen 2. OCHOBEI
MEXaHUKH TTEYHBIX
ra3oB

Tema 2.2 Jlnnamuka
ra3oB

[enp: ¢ MOMOIIBIO KPATKOTO HMCHBITAHUS OIEHUTH CTETECHb
KauecTBa YCBOEHUSI TeMHbI «JlMHAMMKa Ta30B»

PexoMeHnmanuu no BEITOJTHEHUIO 3aJaHM:

-BHUMATEJIbHO U3YUYUTh CTPYKTYPY TECTA, YBUIETHh KAKOT'O
THUIIA 33/IaHUsI B HEM COJIEP)KATCS;

-HauYMHATh OTBEYATh HA T€ BOMPOCHI, B MPABUIBHOCTU KOTOPBIX
HET COMHEHHS;

- BHUMATEIbLHO YUTATh 3a7aHue;

-€CJIM HE 3HaeTe OTBETA Ha BOIIPOC, TO CJIEYET OTMEHHTH €TO0,
a IOTOM BEPHYThCH;

- Ha BOTIPOC B TECTE MOXKET OBITh TOJIBKO OJIMH BapUAHT OTBETA
U3 NPEeJI0KEHHBIX;

- Iepe]l TECTUPOBAHKUEM CJICTYET MOHSTH JIOTHKY H3JI05KEHHOTO
MaTepuana, mo3TOMy He0OX0AUMO MPOpadOTaTh KOHCIIEKT
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JICKIUH 110 TeMe «JlnHaMuKa ra3oBy.
Kpurepun ornieHku: ¢hOHJT TECTOBBIX 3a/laHUN

Pa3nen 3. OcHOBEI
TerIonepe1aun
Tema 3.2 TermooOMen

TekcT 3amanusi- OTBETUTH HAa BOIIPOCHI TECTA

Henp: ¢ MOMOIIBIO KPATKOrO HMCHBITAHUS OIICHUThH CTEINEHb
KadecTBa YCBOCHUs TeMbl «TemiooOMen»

PexoMenmaiuu 1Mo BBIIIOJIHEHUIO 3aJaHUS:

-BHUMATEJIbHO U3YYHUTh CTPYKTYPY TECTa, YBHJIECTHh KAaKOT'O
THUIIA 33/1aHUSI B HEM COJIEPKATCS;

-HAYMHATh OTBEYATh HA T€ BOMPOCHI, B MPABMIBHOCTH KOTOPBIX
HET COMHEHHS;

- BHUMATEILHO YHTATh 3aJaHuE;

-€CJIM HE 3HaeTe OTBETA Ha BOIIPOC, TO CJIEYET OTMEHUTH €TO0,
a TIOTOM BEPHYThCS;

- Ha BONIIPOC B T€CTE MOKET OBITh TOJIHKO OJMH BapUAHT OTBETA
13 MPEJIJI0KECHHBIX

- Iepe]l TECTUPOBAHUEM CJIETYET MOHSTH JIOTHUKY M3JI05KEHHOTO
MaTepuaia, Io3TOMy He0OX0IUMO MPOPadOTaTh KOHCTIEKT
Jekui 1o reMe «TemiooomMeny.

Kpurepuu ornenku: GoHI TECTOBBIX 3aTaHHIA

Paznen 4.Harpes
MeTania u
panroHaIbHbIE
PEKUMBI HarpeBa
Tema 4.1 [ledextor

Harpesa MeTajuia

Tekcr 3aganus: HAaMKMCATh 3cCe HA TeMy «DHeprocoeperarome
TEXHOJIOTHH IPU HarpeBe MeTasla B IPOKATHBIX LIeXaxX»

Ilens:

1) HayuuTbCcs NTHUCHBMEHHO WU3JaraTh CyTh IIOCTAaBICHHOM

poOIIEMBI,

2) CcaMOCTOSTENbHO IMPOBOAUTH AHAIN3 3TOH MPOOJIEMBbI C
HCIIOJIB30BaHUEM KOHHCHHI/Iﬁ n AHAJIUTHYCCKOTI'O
HUHCTPYMCHTAPHS,

3)nenate BBIBOJBI, 0000IIAIOIIME ABTOPCKYIO IO3UIIHIO T10
MOCTaBJIEHHOW Ipobieme

PexomeHmamy 1o BHIIOJIHEHHUTO 3a1aHUS:

1) Hanucathb BeTyruieHue (2—3 npeniokeHus, KOTOpble CIIyKaT
JUTS TIOCTIEAYOIIeH OPMYITMPOBKH TIPOOIIEMBI);

2) copmynupoBaTh npodiemMy;

3) naTb KOMMEHTapHUHU K poOJIeMe;

4) chopmMynupoBaTh aBTOPCKOE MHEHHUE U TIPUBECTH
apryMEHTaIHIO;

5) HamKcaTh 3aKIIOYEHUE.

Kpurepun onjeHkn: TeMaTuka scce

Pazgen 7.
Koncrpyknnu neuein
U1 IPOU3BOJICTBA
YEepHBIX METAJIJIOB,
neven Juist Harpesa u
TEPMOOOPabOTKH
CILIaBOB

Tema 7.1

Knaccudukanus u
ob1as
XapaKTepUCTHKA
TEIUIOBOM pabOThI
neyeit

Tekct 3amaHus: HamMcaTh 3Cce Ha TeMy «XapaKTepUCTHKa
METATypruuecKrux Iede B 3aBUCUMOCTH OT MX TEIJIOBOMN
paboThD»

Iens:

1) HayuyuTbCs NHCBMEHHO M3JIaraTh CYyTh IIOCTaBICHHOMN
po0JIeMBI,

2) caMOCTOATENbHO NPOBOJMTH AaHANW3 3TOW MPOOJIEMBI C
HCIOJIb30BaHUEM KOHIENINI u AQHAIUTUYECKOTO
MHCTpYMEHTapHs,

3)menaTh BBIBOABI, 00OOIIAIONIME AaBTOPCKYIO TO3HUIIHIO TIO
MOCTaBJIEHHOW Ipobieme

PexoMeHanuu 1o BBIMOJIHEHUIO 33 JaHUS:

1) HanucaTh BerymiieHue (2—3 mpeanokeHust, KOTOpbIe CIIyKaT
JUTSI TIOCTIEAYIOIIeH OPMYITMPOBKHU IPOOIIEMBI);

17




2) chopmynupoBats mpodiemy;

3) 1aTh KOMMEHTAapHUH K Mpodiieme;

4) chopmynupoBaTh aBTOPCKOE MHEHHUE U IIPUBECTH
apryMeHTaLuIO;

5) Hamucathb 3aKJIIOYEHHUE.

Kpurepuu onieHKH: TeMaTHKaA 3cce
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4 KOHTPOJIb W OIEHKA PE3YVJBTATOB OCBOEHHMS YYEBHOM
JTACIHATITAHBI

Kontposme u

OIICHKAa PpC3yJIbTaTOB

OCBOCHHA

JUCHUIINIMHBL  OCYHICCTBJIIACTCA

nmpenoaaBaTcieM B IIPOLUECCE TCKYUIET0 KOHTPOJIA U HpOMe)I(YTOHHOﬁ aTTeCTaluu.

4.1 Tekymuii KOHTPOJIb

TEIUIOTEXHUKH U
TETJIODHEPTETUKH,
34. TonIuBO
METaJUTypTHUeCKIX
neyei ¥ METOJIUKY
pacyeToB rOPEHHS;

Kontpommpyemsie
Kontpommpyemsie
paziesbl (TEMBI) HaumenoBanue
Ne . pe3ynbTaThl
y4aeOHOMI OIICHOYHOTO CPEJICTBA
(YMeHus1, 3HAHUS)
JUCIUATLINHBI
1 1) YcTaHOBUTE COOTBETCTBHE:
1. mosnHOE ropeHue A. CO;
2. HETIOJTHOE TOPEHHE b. H,0;
2) JlonoJiHuTE onpe/ieieHue:
Ecnu He yuuThIBaeTCs TEIUIO HA UCTIApEHUE
BOJIbI IIPH CTOPaHUU TOILIMBA, 3TO
3) HanuiuuTe KOMIIOHEHTDbI, COCTABJISIIOIIHE
OCHOBY TOILIMBA:
Ao
bl
V1. npous3BoauTH B
pacyeTsl MPOLEeCCoB | 77T .
ropeHus u 3) Boi0epuTte npaBuJIbLHbBIH OTBET:
TeIoo6MeHa B Biara B TorummBe MOXeT OBITh:
METATYPTUUECKUX 1- (1)I/I3I/I‘-ICCKI/I CBﬂSaHHOI\/'I;
Paszen 1 rnevax, 2 — BHEIIIHEN;
(HarpeBaTeNbHBIX U | 3 — PUrPOCKOIHYECKOIL;
Tomnuso g?aBI’mLHHX); 4 — cMelaHHOH C KUAKUMH KOMIIOHEHTaMH.
. OCHOBHBIE
METALTypTUICCKUX 4) BcraBbTe Hel0CTAIOIIME IJIEMEHTHI,
neveit TOJIOKCHHA o0pasyiomue uenb B3anMOCBA3aHHbBIX

3JIECMECHTOB U 060CHyﬁTe BbIBO/:
1. C02—> . —>H20—3TO

2. C02—>H20—>H2—>..
3TO

5) Jonumure onpenesieHue
CrocoOHOCTE BEIeCTBA OKa3bIBATh

.—>N2—

COIIPOTUBJICHUEC OTHOCUTCIIBHOMY
NEpCMCIICHUIO YaCTUIl — 3TO

6) Ykaxxute npaBu/IbHbBIN OTBET.
[Ipenensl cymecTBOBaHMS JIAMUHAPHOTO U

TypOyJIEHTHOTO ABUKEHUN OBLITN
YCTaHOBJICHBI:

1. Ditnepowm;

2.buo;
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3.Dypere;

4. HyccenbToMm;

5.Pelinonsacom.

7)Ykaxure npaBUJIbLHBIN OTBET.
Kaxkoe ypaBHeHME XapakTepusyer
KMHETUYECKYIO SHEPTHUIO NT0TOKa?

A. P+ pgH;
2

p. 2
2

B. Wdr .
v ’

I'. Pg—Pr;

A. gH(ps— pr)

8)OTBeThTE HA BOMpOC.

Kaxkoe AAaBJICHUC MOKCT NPUHUMATh U

OTpULATCIIBHOC U ITOJIOXKUTCIBHOC 3HaueHue?

9) lonosiHuTE onpeaesieHue
JIB>xeHHE, CO3/1aBaeMOe 3a CUET Pa3HOCTEH

IUIOTHOCTEH 00BEMOB ra3a IpH Pa3HoOU
TemIeparype,
Ha3bIBACTCS

Pasnen 2

OCHOBBI MEXAHUKU
[IEYHBIX [a30B

V1. npou3BoauTh
pacyeTsl MPOIIECCOB
TOpEeHUs U
TeII00OMEeHa B
METAJLTYPTHIECKUX
rmevax,
(HarpeBaTeIbHBIX U
MJIaBWJIBHBIX );

31. oCHOBHBIC

TTOJIOKEHUS
TETJIOTEXHUKHU 1
TETJIODHEPTETUKH,
33. ycrpoiicTBa u
MPUHIUIIBI 1€HCTBUS
METaJUTyprUueCKUX
IeYeH;

34. TonnMnBo
METaJUTypPTHUECKHUX
reyen ¥ METOJIUKY
pacyeToB rOPEHHS;

35. 3aKOHOMEpPHOCTHU
IIPOIIECCOB
TeIIoMaccooOMeHa
B MeTaJ'IJ'IprI/I‘-IeCKI/IX
rmeyax

1) YkaxuTe Ha3BaHHeE TeIJIOBBIX IOTOKOB
Ha cxeme:

Q1 — magaromuii;

Q2 — MOTJIOIICHHBIIH;
Qs — OTpakeHHBIN;
Q4 — COOCTBEHHBII;
Qs — 3¢ddexTUBHBIN.

2)[IepeuncanTe B NPaBUIbHOM
MO0CJIe0BATEIbHOCTH ITANbl TOPEHUS
SKH/IKOTO TOIJIMBA.

3) JonojiHuTe onpeaesieHue:

TennoBol MOTOK, OTHECEHHBIN K €AUHHUIIE

BPCMCHH HA3bIBACTCHA TCIIJIOBBIM

4)Bpi0epuTe HOMEp NPaBHJIBHOIO OTBETA:
I'eomeTprueckoe JaBIEHUE ONPEENSIETCS 110

dbopmyne?

1. h = gH(ps-pr) 3. h=P-P,
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2. Pz = P1+ng

S) Hapucyiite cxemy nepeaays TeiJjia yepes
OTHOCJIOMHYI0 CTEHKY.

6) Ilepeuncaure nedgeKThl HarpeBa
MeTaJuia.

7) YcraHoBUTE COOTHOLIEHHUS MEKIY BHIOM
TOIUIMBA M TOIJIMBOCKHUIAKOIIUM

YCTPOMCTBOM

1. XKunkoe TorimnBo A.
dopcyHka

2. I'a3000pa3HoOe TOIIIMBO b.
ropeka.

8) BcraBbTe IponylieHHbIE CI0BA B
onpeeJIeHUM:
ToHkoMonoTas, orueynopHas

000K KEHHAS a0 Ha3bIBACTCsA

Pasnen 3

OCHOBBI
TeTUIoNepeIavun

V1. npou3BoauTh
pacyeTsl IMPOIIECCOB
TOpEHUs U
TEenI000MeHa B
METAIITyPrUYECKUX
revax,
(HarpeBaTeNbHBIX U
MJIaBUJIBHBIX );

31. oOCHOBHEIC

MOJIOXKEHHUS
TEIJIOTEXHUKU U
TEIIOPHEPTETHUKHY;
33. ycTpoiicTBa U
IIPUHLIMIIBI 1EHCTBUS
METAJITYPrUUECKUX
IICYeH;

34. TOrMBO
MeTaJTypruuecKux
reyen ¥ METOJIUKY
pacueToB rOpeHus;
35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TEII0MaccooOMeHa

B MCTAJUTYPIrUYCCKUX
rneyax

1)BbiGepuTe HOMep NPAaBHUJIBLHOIO OTBETA
®opmy.a 3akoHa Dypbe I Tena1000MeHa
TEIIONPOBOAHOCTBIO 3alIHCHIBACTCH

T, -T
1.g=A1-+—-%;
a S

dT
2.q= —A—;
97 74X

dT
3.9=-a—;
4= %4x
4.q=GT"

2) Boi0epuTe HOMepa NpaBUJIbHBIX OTBETOB
TennoBoe cONpOTUBIEHNE ONPEEIISAETCS 110

dbopmynam

1.R=1e;
2.R=0q/Q
3. R=S/A;

4. HET IPaBUIILHOT'O OTBETA.
3) BoiOepuTe HOMep NPABHJILHOIO OTBETA

CymmapHbIil k03D PUIMEHT TeII00TAauu
omnpenensercs 1no Gopmye

1. a, = fr(a)"'l);
2
2. ay =§—;

3. oz = (CIS3(1))/Q,
4, Oy = oy Hox
4) JlonmuiuTe onpeesieHue
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OTHOLIEHNE MIIOTHOCTH U3JIy4EHUs JAHHOTO
TeNa K INIOTHOCTH U3JIy4E€HUs a0COIIOTHO
YEpHOTo Tejia TOH K€ TEMIIEpaTyphl
Ha3bIBACTCS

5) BbiOepuTe HOMEp NPABUJIBLHOIO OTBETA
dopmya 1S OnpeielIeHHs] KOJTM4eCcTBa
TeIru1a, NepeaBaeMoro TerIoNPOBOJHOCTHIO
gepe3 3*-CI0HHYIO CTeHKY TIPH rPAaHHYHbIX
YCIIOBUSX 3 — OT0 pO/a 3alUChIBAETCS:

T T
T -T
20= 553
D1 Y2 S
A A A
T -T
3.4= 55 g
S1,. 92 S
/ll 12 /13
4.q= LT

a A A Ay o

6) BcTaBbTe nIponyuieHHbIE CJI0BA B

onpeneJaeHUn

[Tpornecc TenmooOMeHa BO3MOKEH, KOTia
nepeaaeTcs OT OAHOTo, 6ojee

1.,5,,5, .8 1

Tena, K Ipyromy, MeHee

7) JonuiuuTe onpeaeaeHue
Ecnu TenyioBol NOTOK ¢ TeYEHUEM BPEMEHHU HE

U3MCHACTCA, TO 9TO

Pa3znen 4

Harpes metaina u
panroHaIbHbIE
PEXKUMBI HarpeBa

V1. npousBoauTh
pacueTsl MPoLecCoB
TOPEHUS U
TeriI000MeHa B
METAJLTYPTHIECKUX
neyvax,
(HarpeBaTeNbHBIX U
TJIAaBWJIBHBIX );

31. oCHOBHBIE

MOJIOKEHUS
TEIJIOTEXHUKHU U
TEIJIOOHEPreTUKY;
33. ycTpoiicTBa 1
MPUHIIUIBI 1EUCTBUS
METAJUTYPIUYECKUX

1) YcraHoBuTE MOCJIE10BATEILHOCTD
NPUMBIKAHHUS CI0€B OKAJTUHBI K
NMOBEPXHOCTH MeTAJLJ1a, HAUHHAS C

BHYTPEHHEro

1. Fe;03, FeO, Fe30y; 2. Fe30y4, Fe,03,
FeO;

3. FeO, Fe;0q4, Fe,03; 4. FeO, Fey03,
F8304,

2) BbiOepuTte HOMep NPABUJILHOIO OTBETA
BHyTpeHHss 3a/1a4a IpU HarpeBe MeTauia
paccMmarpuBaeT nepeaady

A)Teruta oT OBEPXHOCTH MeTaljIa K IEYHON
aTMocdepe

b)Temua oT MOBEpXHOCTU MeTalIa BHYTPb €r0
B)Temnna ot neunoit armocdepsl K
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IeYeH;

34. TOIIUBO
METAJLTYPIHYECKUX
IIe4Yel U METOIUKY
pacyeToB ropeHus;

35. 3aKOHOMEpPHOCTHU
IIPOIIECCOB
TEIIOMaccoOOMeHa
B METAJTyPrHYCCKUX
rmeuyax

MMOBEPXHOCTH MeTajlIa

[N Terua ot nmeyHoi atMocdepsl Ha paboUyrO
TJIOIIAIKY

3) BoiOepuTe HOMep NMPABUJILHOTO OTBETA
[Teun nyis HarpeBa OJIFOMOB U CIISIOOB OBIBAIOT
A) Cagounble, TEpMUYECKUE

b)IIpoxoaHbie, TepMUYECKHE

B) bamennrle, cagounbie

NIIpoxoaHbie, camovHbIe

4) Boi0epuTe HOMep NPABUJILHOIO OTBETA
TepMuueckue neun NpoKaTHHIX IEXOB

npeaHa3HauCHbI J1JIA

A)Jlns cHATHA SIBIEHUSI HaKJena

b)/lns HarpeBa MeTasia nepen JajibHEHIIeH
MPOKATKOM

B)/lns cHATHSA SBJICHHS HaKJIeNa

I') [lns ynpouHeHus: MeTajuia

5) BbiGepuTe HOMep NPABHILHOTO OTBETA
OxucieHue yriepoaa MoBEPXHOCTHOIO CII0s

CTaJIn Ha3bIBACTCA

A) Oxucnenuem

b) OGe3yrnepoxxnBanuem

B) IleperpeBom

I') Ilepexorom

6) CooTHecuTe Ha3BaHNe KPUTEPHEB C UX
o003HAUeHMEM HA HOMoOIpaMMax

1. Kpurepuii buo A.O
2. Kpurepuii @ypne b. Fo
3. Kpurepuii Peiinonmsnca  B. Re

7) BoiOGepuTe HOMep NPABHJIBLHOIO OTBETA
ITpouecc B3anMoAelCTBHS OKUCIISIFOIINX T'a30B

C JKEJIE30M U JIETUPYIOLUMU JJIEMEHTaMHU
Ha3bIBACTCS

A) O6e3yriepoxkuBaHUEM

b) Ilepexxorom

B) Oxucnenuem

I') Ileperpesom

8) BoiGepuTe HOMep NPAaBUJILHOIO OTBETa
[Ipon3BOAUTENBHOCTh METAILITYPIrUYECKOM
neyu ObIBaeT

A) Y nenbpHOM 1 001IIeH

b) Y aensHoit u monHO#B) O6men u
YAEIbHBIN

I') ITonHoM 1 ynenbHON

Paznen 6

VYcerpoiicta aiist

V1. npous3BoauTH
pacyeTsl MpPoIEeCcCOB
TOPEHUS U

[TpakTuueckas pabora «Pacuer
TEMI000MEHHUKA
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YTUJIU3allur TCIlJ1a

B Ieyax
rmeyax,

IICYeH;

IIpoueccoB

neyax

TeIuiooOMeHa B
METAJLIYPrHYECKUX

(HarpeBaTenbHBIX U
MJIaBUJIBHBIX );
31. oCHOBHBIE

TIOJIOKCHHS
TEIUIOTEXHUKH U
TETUIO3HEPTETHKH,
33. ycrpoiicTBa u
MPUHLIUIBI 1EUCTBUS
METAILTYPTHYECKUX

34. TomIMBO
METAITyPrUYECKUX
nevei U METOUKY
pacyeToB rOPCHHS;
35. 3aKOHOMEpPHOCTHU

TerIoMaccoooMeHa
B METAJUTYPIHYECKUX

4.2 Ilpome:kyTOUYHAS aTTeCTANMUS

IIpoMexxyTouHasi arrecTauus

00yJaronmxcs

OCYHICCTBIACTCA 110

3aBepIICHUH

W3YYEHHUS JUCLUIUINHBI U IO3BOJIAET ONPEAEIUTh KAYECTBO U YPOBEHD €€ OCBOCHHUS.
®opma NPOMEKYTOUHON aTTECTALUU IO JUCIUILIUHE IK3AMEH.

PesyabTaTnl 00yyeHus

OneHo4HbIe cpeacrsa

JJIsl IPOMEKYTOYHOM ATTeCTAIUN

V1. npou3BoAUTH pacyeThl NPOLIECCOB
TOpPEHUS U TEeII000MEeHa B
METAJLTyPTHYECKUX TIeUax,
(HarpeBaTeIbHBIX U IJIABUIBHBIX);

31. ocCHOBHEBIE TOJIOKECHUS

TEIUIOTEXHUKH U TEIUIOPHEPTETHKHY;
32. Ha3HAYEHHE U CBOWCTBA
OTHEYTOPHBIX MaTEepPHAIOB

33. yCTpOICTBA U MPUHIUIIBI
JIEMCTBHSI METAIITYPIrUYECKUX TIEYEH;
34. TOIUIMBO METAJUTYPTHYECKUX
nevel 1 METOJUKY pacueToOB TOPEHMUS,

35. 3aKOHOMEPHOCTH IIPOLIECCOB
TEIIOMaccooOMeHa B
MCTAJUTYPTUYCCKUX IMEUYax

Py0e:xnoe TecTupoBanmne

1. YcraHoBUTE NOPSIAOK TEXHOJTOTHYECKHX
onepauri KUCJIO0POJHO-KOHBEPTOPHOM IIIABKH

1. 3anuBKa yyryHa
2. 3arpy3ka Iu1akoo0opa3yronmx
3. 3aBasika ckpana

4. Benenue B KOHBEPTOpP (PypMbI U POTyBKa

5. CnuB 1nuiaka
6. Beimyck cranu
2. 3akoHYMTE Ompe/esieHHe.

IIeun KOCBEHHOTO HarpeBa rae, HaneBaCMLIf/'I
METaJlI OTAESIEH OT IIEYHBIX T a30B, HA3bIBAIOTCs

3. YcraHoBUTE NPABUJIBLHYIO

nmocJjIeA0BaTe/JIbHOCTD IBHKCHHUA IBIMOBbIX

ra3oB
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1. IpiMoBas Tpy6a

2. Metannypruueckas nedb

3. TermooOMeHHHUK

4. OunCTHBIE COOPYKEHHUS

4. BoiOepeTe npaBuWJIbHbIN OTBET.
CunpHBIMU ra3aMy OKHCIUTEIISAMH SIBIISIOTCS:
1)CO; CO;

Z)Hz; N,

3)CO; H;

4)C02; H,0

S. BoiOepuTe NpaBUJIbHBINA OTBET

Koaddument remnepatypornpoBOAHOCTH

ompezensercs no hopmye:

AQ=qF
A
ba=— 6. lonummure onpeaejeHne.
-~ IIpouecc B3aMMOACHCTBHS TOIUIMBA C
BR= 1 OKHCIIUTEIIEM, COIIPOBOKAAIOLIUICS
“ BbIJICJICHUEM Tera
Ha3bIBACTCS

7. BbiOepeTe npaBUJIbHbIH OTBET.
YCTpoiCTBO AJs CKUTAHUS Ta3000pa3HOrO TOILIMBA

A. ropenka

b.unxexTop

B.dopcynka

I".pereneparop

8. BoiOepere npaBUIIBHBINA OTBET.

ITpouecc ropenus, npu KOTOPOM CMEUIEHHUE U
TOpPEHME TOIUINBA HEPA3AEIUMBI, T.€ COBEPIIAIOTCS
MIPAKTUYECKHU OJJHOBPEMEHHO:

A.KUHETHYECKOE TOPEHUE

b.HenonHoe ropenue

B.nonHoe ropenue

I".muddy3noe ropenue

9. lonumTe onpeeieHne.

YacTHbIM cy4dail IulaMeHu, KOTia TOILIMBO U
BO3/yX MOCTYMNAIOT B [1€Yb B BUAE CTPYH U 3aTEM
IIOCTENIEHHO NEPEMEILINBAIOTCS — 3TO

10. BriOepeTe npaBU/IbHbIN OTBET.

B dopcyHkax BBICOKOTO aBlI€HUS pAaCIbUINTENEM
CITYKHT:

A. BEeHTWJIATOPHBINA BO3/1yX

b.ropsunii nmap
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B.xommpeccopHslii BO3AYX

I".xomoaHsIi BO31YX

11. Bei0epeTre npaBUIbHBIN OTBET.

VYcenoBue, KOrna coaepKauiuncs B IpoayKTax
CropaHus nap oxJyaxjeH ¢ 373 ok no 273 oK u
TEIUIO Ha MCIIAPEHUE BOJBI HE YUUTHIBAETCS NIPU
CrOpPaHMHU TOILINBA!

A.BBICIIAS TEIUIOTA CTOPaHUS

b.Hu3mas Teriora cropaHus

B.nmonnas Temora cropaHus

B.temnieparypa

12.BcraBbTe NponylieHHbIE CJI0BA.
TennomaccooOMeH MeXIy TelaMu C PA3InYHbIM
arperaTHeIM COCTOSIHUEM
Ha3bIBACTCS

13. /lomoJiHUTE OMpe/ie/ieHue.

Pacmipoctpanenue TEIUIOTHI B cpene c
HEOJIHOPOJHBIM  PACIPEICICHUEM TEeMIIepPaTyphl,
OCYIIECTBIIIEMOE MaKPOCKOIMMYCCKUMHU YaCTULIAMHU
JKUIKOCTH npu ee nepeMenieHIH- 9TO

14. lonosiHuTeE ONpeaeieHne.

CBoiicTBO MaTepuana MPOTUBOCTOATh MEPEXOAY B
TECTOOOpa3HOEe WM KHUAKOTEKY4Yee COCTOSHUE MpU
BBICOKHX TeMIIepaTypax — 3TO

15.Bri0epeTe npaBUJIbHBINA OTBET.
TeriooOMeHHBI — anmapar, paboTaloumil  1pu
CTallMOHAPHOM TEIUIOBOM COCTOSIHMH, TJI€ TEIJIO OT
IBIMOBBIX Ta30B K  HarpeBacéMoMy  BO3AYXY
[IEPEAACTCS Yepe3 pa3AeIUTEIbHYIO CTCHKY:
A.pereneparop

b.pexyneparop

B.xepamuueckas TpyOka

I".xoTen — yrunusarop

V1. npou3BoAUTH pacyeThl NPOLIECCOB
TOpPEHUS U TeIII000MEHa B
METAJLTyPrHYSCKUX TIeUax,
(HarpeBaTeIbHBIX U IUIABUIIHHBIX );
31. OCHOBHBIC ITOJI0KEHHS

TEIUIOTEXHUKH U TEIUIOPHEPTETUKHY;
32. Ha3HAYEHUE U CBOWCTBA
OTHEYTOPHBIX MaTepPHAIOB

33. yCTpOICTBA U MPUHIUIIBI
JIEHCTBHSI METAITYPrUYECKUX TEYEH;
34. TOIIMBO METAJLTYPrUUECKUX

Bonpocsl k 3k3ameny

1)Posib MeTaJuTyprudeckoi TeIIOTEXHUKH B
HapOJIHOM XO3sHCTBE

2)["opeHue TBEpI0ro TOIJIMBA
3)XapakTepucTUKa MPOLECCOB TOPEHUS
4)"opeHune KUIKOTO U TBEPIOTO TOTLTUBA
5)["openre ra3000pa3HOro TOILIHBA
6)OO01mas xapakTeprcTUKa TOILIHBA
7)ITomHast XapaKTepUCTHKA TOILTUBA
8)"'openxu
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1e4ye ¥ METOIUKY Pac4eTOB I'OPEHHUS;
35. 3aKOHOMEPHOCTH MPOLIECCOB
TEMIOMaccooOMeHa B
METAJTyPrUYECKUX Meyax

9)®DopcyHKH

10)[TosHOE ¥ HENMOJIHOE TOPEHHE

11)Teopuu ropeHus TOILIUBA

12)VpaBuenue bepHyiuy u ero npuMeHeHHE
13)IIepenaua Teruia yepe3 OAHO- K MHOTOCIONHYIO
CTEHKH IIPU IPaHUYHBIX YCIOBUSAX MEPBOTO poaa
14)TTepenaya Teruia yepe3 OAHO- K MHOTOCIOWHYIO
CTEHKH IIPU IPaHUYHBIX YCIOBUSAX TPETHETO Poja
15)/IuHaMudecKuii Harmop

16)Iunamuka ra3oB

17)Cratuka ra3oB

18)OcHoOBHbBIC TIOHATHUS TEILIOOOMEHA
19)Temnodu3nuecKkue OCHOBbI KOHBEKTUBHOTO
TerooOMeHa

20)Termioo0MeH M3Ty4eHHEM

21)OcHOBHBIC 3aKOHBI TEIJIOOOMEHA H3ITy4CHHEM
22)Cr0HbBIN TEII000MEH

23)I1eperpes u nepexxor Merania

24)OCHOBHBIC IOHSATHS PAIIMOHATIBLHON TEXHOIOTUH
HarpeBa MeTaJuia

25)/leexThl HarpeBa MeTaIa
26)Kaccudukaiius oraeynopon

27)Paboune u GpusnIecKre CBOWCTBA OTHEYIIOPOB
28)CBoiicTBa OTHEYIIOPOB

29)OuncTKa AbIMOBBIX T'a30B

30)PekymniepaTopsr

31)KoTbI-yTHIH3aTOPBI

32)Temnoduznyueckre OCHOBBI YTUIU3AINH TETLIa
33)OxnaxxeHue MeTaulypruueckux neven

34) Perenepatopsl

35)HarpeBatenbHble eun

36)lomMeHHbIE MTeYn

37) Tepmuueckue nequ

38)KucnopoaHsie KOHBEPTEPHI

39)3nexTponeun

40)Knaccudukanust METaJUTyprudeckux rnevei
41)MapreHoBCKuUE TIeun

42)TennoTexHUKa CTAIEIUIABUILHOTO IIPOU3BO/ICTBA
43)I1eun cTayerIaBUiIbLHOTO MPOU3BO/ICTBA
44)KonmakoBble meyu

45)IIpoTsiKHbIE TeUn

46)I1eun U1 HarpeBa CIUTKOB MO MPOKATKY
47)[1eun nns HarpeBa OJIOMOB U CIIIO0B
48)Canounsie reun
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Kpurtepuu oueHku 7x3amena

—«OTINYHOY - TEOPETHUYECKOE COIePKaHNE Kypca OCBOEHO MOJTHOCTHIO, Oe3 Mpo0Oeos,
yMeHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOTPAMMOii yueOHBIE 33/1aHUS BBIITOJIHEHBI,
Ka4eCTBO MX BBIIIOJIHCHHUS OL[CHEHO BBICOKO.

—«Xopouioy» - TEOPETHYECKOE COAEPIKaHUE Kypca OCBOCHO IMOJIHOCTHIO, 0e3 mpo0eos,
HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOTrpPaMMOn
y4eOHBbIC 3aJaHNs BHIIIOJHEHBI, HEKOTOPBIE BUBI 3aJaHUI BBHITIOIHEHBI C OIMINOKaMU.

—«Y IOBJIIETBOPUTEIHHO» - TEOPETHUECKOE COAEp)KaHUE Kypca OCBOCHO YaCTUYHO, HO
npoOesbl He HOCST CYIIECTBEHHOTO XapakTepa, HE0OX0AUMBbIE YMEHHUS paObOThl ¢ OCBOCHHBIM
MaTepuaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO TNPEIyCMOTPEHHBIX MPOTPaMMON
o0yuyeHHs y4eOHBIX 3aJaHUi BBIMOJIHEHO, HEKOTOPHIE M3 BBIMOJIHEHHBIX 3aJlaHUI Copepkat
OLIMOKH.

—«HeynoBneTBOpUTEIbHO» - TEOPETHYECKOe COJep)KaHue Kypca HE OCBOCHO,
HEOOXO/JMMBbIE yMEHHUSI HE C(OPMHPOBAHBI, BBINOJIHEHHBIC Yy4eOHbIE 3aJaHUs COZIepKar
rpyObie OLINOKH.
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[Tpunoxxenue 1

AKTHUBHBIE U UHTEPAKTUBHBIE METO/Ibl OBYYEHUASA

1. AKTUBHBIE

U HUHTCPAKTHUBHBLIC MCTObI

TCOPCTUUYCCKUX U MMPAKTHUICCKUX 3aHATHI:

HCIIOJIB3YIOTCS TpU  IIPOBEICHUU

Paznen/rema [Ipumensiemble aKTUBHBIE U Kpatkas xapakrepuctuka
WHTEPAKTHUBHBIC METOIBI
Tema 1.1 AHanu3 KOHKPETHON CoBMECTHBIMHU YCUJIUSIMU TPYIIIIBI
CUTyauuu y4auuxcs MpoaHaJIu3upoBaTh
Tonmso «3amnacel eCTECTBEHHBIX CIOKUBLIYIOCS CHUTYAIMIO O 3aI1acax
METAJUTyPTU4CCKUX | BUIOB TOIUIMBA B IIPUPOACH
Heueit IIPUPOJIHOTO Ira3a U KaMEHHOTO YIJIf,
KOHKPETHOM TOJIOKEHUU eI IO
o0bemMaMm 3amacoB, BEIpadOTaTh
MPAKTUYECKOE PELICHUE O
COXpaHEeHHUHU MPUPOJIHBIX OOTaTCTB
Poccun; okoHuaHue npouecca —
OIIEHKA MPEJIOKEHHBIX AITOPUTMOB
¥ BBIOOD JIYYIIIETO B KOHTEKCTE
MOCTaBJICHHON TIPOOIEMBI.
Tema 1.2 AHanu3 KOHKPETHON Curyauus — ynpaxHeHHe, B KOTOpOH

Teopus ropenus
Pa3IUYHbIX BUJIOB
TOIIMBA B ME€Yax

CUTyalHnHn
«Pacuer ropeHus TonauBay

CTYJIEHTY HEOO0XOJUMO ONPEIENIUTh
pacxoa BO3lIyXa, KOJHUYECTBO U

cocTaB IIPOAYKTOB CrOpaHus
IIPUPOJHOTO rasa, €ro
KaJIOPUMETPUUECKYIO u

JICUCTBUTENIBHYIO TeMIepaTypy IO
HCXOJHBIM JaHHBIM

Tema 2.2

JlnHamuka ra3zos

AHanu3 KOHKPETHOU
CUTyalHnHn

«PacueT BBICOTBI JBIMOBOM
TPYOBI»

Curyanus — ynpaxHeHue, B KOTOpOr
CTYJEHTY HEOOXOIUMO ONPEENIUTh
pacxon BO31lyxa, KOJIM4ECTBO U
COCTaB MPOJYKTOB CrOpaHUs
IIPUPOJIHOTO rasa, ero
KAJIOPUMETPUUYECKYIO U
JEHCTBUTENIbHYIO TEMIIEPATYpPy IO
VCXOJHBIM JAHHBIM
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Tema 4.1

JHedexrtol HarpeBa
MeTaia

AHanu3 KOHKPETHOU
CUTYyalu

«IIpoueccel, mporekaromue
Ha [TIOBEPXHOCTU METajula
IIpY HaIrPEBaHUU U BHYTpU
HarpeBaeMoro MeTajuia»

CoOBMECTHBIMU YCHIIUSIMU TPYIIIIBI
yUaIIKXCcsl MPOAHATU3UPOBATh
IPOLIECCHI, COITPOBOKAAIOINE
HarpeB MeTajljla B METOANYECKOU
[Ie4H, IPUYMHBI TOSBICHUS
nedeKToB HarpeBa, BeIpaboTaTh
IPAaKTUYECKOE pEIlIeHHUE O
MEPOTIPUATHSIX, IIPETYPEKIAIOIIUX
HOSIBJICHHE IIEperpeBa U Nepexora;
OKOHYaHHUE MPoILIecca — OI[eHKa
IPEUI0KEHHBIX MEPONIPUATUI U
BBIOOp JIyUIIErO B KOHTEKCTE
IIOCTaBJIEHHON IIPOOJIEMBI.

Tema 4.2

OCHOBEBI
palMOHAIBHON
TEXHOJIOTUH HarpeBa
MeTajiia

AHanu3 KOHKPETHOU
CUTYalluu

«Pacuer BpeMeHM HarpeBa
MeTajia B
METAJLUTYPTHYECKOM MEUM)

Curyanus — yrnpaxHeHue, B KOTOpon
CTYJEHTY HEOOXOIUMO OMPECIIUTh
BpEMs HarpeBa MeTajlia B
TPEX30HHOW METOJIMYECKOM TE€UH,
KCIIOJIb3Ysl IIPU 3TOM TEMIIEPATYPY
YXOJSAUIUX IBIMOBBIX Ia30B,
Pa3HOCTh TEMIIEPATYP MEKIY
MOBEPXHOCTHIO U CEPEIUHON
3arOTOBKH, pPa3MeEpPhI [1€YH, CAKY
[I€YH, a TAKXKE MOJIb3YAChH
HOMOIpaMMaMH U3 CIPaBOYHOTO
Marepuaa.

Tema 6.1

Temmnorexumueckue
OCHOBBI YTWJIM3ALIUU
TEIIa OTXOIAIINX
JBIMOBBIX Ta30B.
YerporictBa s
YTUJIU3alWU TeIia B
rneyax

AHanu3 KOHKPETHOU
CUTYalluu
«Pacuer Terit00OMEHHUKAY

Curyanus — yrnpaxHeHue, B KOTOpon
CTYJEHTY HEOOXOIUMO OMPEEIIUTh
BEJIMYUHY IMOBEPXHOCTH
Ter1o00MeHa pereHepaTopa 1 ero
FEOMETPUYECKHUE pa3MEPbI, UCXOS
M3 pacxojia BO3AyXa U JIbIMa,
HavaJTbHOU M KOHEUHOM
TeMIepaTypsl Harpesa Bo31yxa,
CaJIK¥ TI€YH ¥ BHJa TOILJINBA.

Tema 6.2

OXJ'Ia)KI[eHI/IC neJen
N OYHUCTKaA AbIMOBBIX
ra3oB

AHanu3 KOHKPETHOI
CUTYaIuu
«CrocoObI OUUCTKH Ta30B»

CoOBMECTHBIMHU YCHUITUSIMU TPYIITIBI
CTYACHTOB KJIACCH(HIIMPOBATH
0XapaKTepHU30BaTh YCTAHOBKH U
anmapaThl YIS OYUCTKH JTBIMOBBIX
ra30B, BBISIBUTH MOJIOKUTEIbHBIE
CTOPOHBI pabOTHI YCTAHOBOK, a
Tak)Ke HeloCcTaTku. [laTh aHamu3
YTAJIM3AIHAA TETIa OTXOISIINX
JIBIMOBBIX Ta30B, OCYIIECTBIISIEMBIX
B TEIJIOOOMEHHBIX YCTPOHCTBAX
pereHepaTUuBHOTO U
PEKYIepaTUBHOTO THIIA.
[Tpoananu3upoBaTh OKOHYATEIHHBIC
pe3yJbTaThl CPABHUTEIBLHOU
XapaKTePUCTHKU U CIENaTh BEIOOD
JYYIIETr0 B KOHTEKCTE MOCTaBICHHON
poOJIEMBI.
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NEPEYEHb IPAKTUYECKHUX 3AHSTHAM

[Tpunoxxenue 2

Pa3znenanl/Tembl Tembl KouaunvectBo | TpeGoBanus
NPAKTHYeCKUX/1a00paTOPHBIX 4acos ®rocC C1io
3aHATHI
(ymern)

Pasnen 1. TOIUIMBO METAJIJIYPTUYECKUX ITEYEHN 4
Tema 1.2. 4 Vi
Teopus ropenus
pa3IMYHBIX BUJIOB
TOIJIMBA B TeUax
Paznen 2. OCHOBBI MEXAHUWKU ITEYHBIX "'A30OB 4
Tema 2.2 4 Vi
JlnHaMuKa ra3oB
Paznen 3.0CHOBBI TEIUUIOIIEPEJIAYN 6
Tema 3.1 4 Vi
TermmonpoBOgHOCTh
Tema 3.2 2 Vi
Tennooomen
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Paznen 4 HAT'PEB METAJUIA 1 PALIMOHAJIBHBIE
PEXXUMBI HATPEBA

Tema 4.1 2

JHedexTsl HarpeBa
MeTasia

V1

Tema 4.2 3

OCHOBEI
palMOHAIBHOMN
TEXHOJIOTMH HarpeBna
MeTaia

Vi

Pazzen 6.YCTPOHUCTBA JUIS YTHUJIM3ALIUM TEILIA
B I[IEHAX

Tema 6.1 3

TemnoTexHu4yeckue
OCHOBBI YTHJIM3AIHH
Ter1a OTXOASIINX
JBIMOBBIX T'a30B.
VYcerporicta 1iist
YTWJIM3alluu TCIJi1a B
reyax

V1

UTOI'O

22
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OBPA3OBATEJIbHBI MAPIIPYT

[Tpunoxenue 3

Kontponpyem
KonTponbsHas bIC pasCIIbl KonTponmupyembie
TouKa (TeMH)“ PE3YIBTATHL OueHovHbIe CpeACTBA
yaeOHOH
JACIHTIIINHEI
Nel Pazpmen 1. V1,31, 33, 34, 35 [IpakTuueckoe | «PacyeT ropeHus
Tonnueo 3aJaHuE TOILIMBA»
METAJLTypPTruyec
KHX Ieueit
Ne2 Paznen 2. V1,31, 33, 34, 35 [IpakTnueckoe | «PacyeT BBICOTHI
OCHOBBI 3aJJaHue JILIMOBOM TPYOBI»
MEXaHUKH
IICYHEIX Ta30B
Ne3 Paznen 3. V1,31, 33, 34, 35 [Ipaktuueckoe | «Pacuer
OCHOBEI 3a/1aHue TEIUIOBOT'O TIOTOKA
Temionepenay U pacripe/ieiieHue
i TEeMIIepaTyp B
CTCHKAX IICUN»
Neq Paznen 4. V1, 31, 33, 34, 35 [Ipaktuueckoe | «Pacyer BpemeHU
Harpes 3aJ]laHue HarpeBa MeTajuia B
MeTajlla U METaJUIypru4eCKOn
palroHaIbHbIE TICYH
PEKUMBI
Harpesa
Ne§ Homyck V1, 31, 33, 34, 35 Kontponbusiii | 1. YcranoBure
AK3aMEHY TECT NOPSA0K
TEXHOJIOTHYEeCKHX
onepaumi
KHCJIOPOIHO-
KOHBEPTOPHOM
IUIABKH
1. 3anuBKa yyryHa
2. 3arpy3ka
n1akoo0pa3yromu
X

3. 3aBanka ckpana
4. Beenenue B
KOHBEPTOpP GypMBI
U TIPOJIyBKa

5. CnuB 1miaka

6. Beimyck cranu
2. 3akoH4HTE
onpeejieHue.
Ileun kocBEeHHOTO
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Harpena rie,
HarpeBacMblil
METaJlI OTACIEH OT
IICYHBIX T'A30B,
Ha3BIBAIOTCS

3. YcranoBure
NPaBUJILHYIO
MoCJIeIoBaTeILHO
CTh ABHKE€HUS
JBIMOBBIX Ta30B
1. IsimMoBas Tpyba
2.
Mertannypruueckas
1eYb

3. Tem100OMeHHUK
4. OyncTHBIE
COOPYKECHHS

4. BoiGepeTe
NPaBUJIBHBIN
OTBET.

CuJIbHBIMU Ta3aMu
OKHCJIUTEISIMU
SIBJIIOTCS:

1)CO; CO,

2)H; N

3)CO; H;

4)C02; Hzo

5. BoiOoepure

NPaBUJIbHbIH
oTBeT
Koadpdunuent
TEMIIEPATYPOIPOBO
JTHOCTH

OMpPCACIIACTCS 11O

dbopmyre:
AQ=qF
Fa="2
oC
BR==
o

6.lonummuTe
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ompeaesieHue.
IIpouecc
B3aNMOICUCTBHS
TOILJIUBA c
OKHCIIUTENIEM,
COIIPOBOXKAAOIUMA
csa BBIZICJICHHEM
TeIIa

Ha3bIBACTCS

7.Bbi0epere
NPaBUJIbHbIH
OTBeT.
YcTpoiicTBo I
CKUTAHMS
ra3zo00pa3Horo
TOIUIUBA :

A. Topenka
b.unxekTop
B.¢dopcynka
I".pereneparop

8. BoiOepere
NPaBUJIbLHBIH
OTBeT.

[Ipouecc ropenus,
IpU KOTOPOM
CMEIIeHUE U
TOpEHUE TOTUTHBA
HEpa3/1eIUuMBL, T.€
COBEPILAIOTCS
MPaKTUYECKU
OJIHOBPEMEHHO:
A.KMHETHYECKOE
ropeHue
b.HenonHoe
TOpeHue
B.nonHoe ropenue
I'.muddysnoe
rOpeHue

9. lonuimre
onpenaeneHue.
YacTHbll ciydan
IJIaMEHH, Koraa
TOIUTBO M BO3IYX
MOCTYTAIOT B TI€Yh
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B BUJIE CTPYHU U
3aTeM MOCTETIEHHO
MepPEeMEIINBAIOTCA
—3TO

10. BoiOepere
NMPaBUJILHBIH
OTBeT.

B dopcynkax
BBICOKOTO
JIaBJICHUS
pacnbUIMTENIEM
CITY’KHT:

A. BEHTUJIATOPHBII
BO3JlyX

b.ropstunii nap
B.xomnpeccopHblit
BO3JlyX
I".xomoaHbIi
BO3J1yX

11. BoiGepeTe
NPaBUJIbHBIN
OTBeT.

YcnoBue, koraa
COJIep KaIIUICS B
MPOJYKTax
CropaHwus nap
oxJIaXxmaeH ¢ 373 oK
o 273 %K u rerio
Ha HcHapeHue
BOJIbI HE
YUUTBIBAETCS NIPU
CrOpaHuM TOIUINBA:
A.BbICIIas TEIIOTA
CropaHus
b.Hu3mas rerora
CropaHus
B.nonnas Tennora
CropaHus
B.remneparypa
12.BcTraBbTe
NponylieHHbIe
cJIOBA.
TennomaccoobmeH
MEXIYy TelaMu C
pa3IUIHBIM

36




arperaTHbIM
COCTOSIHHUEM
Ha3bIBACTCA

13. 1onoHuTE
onpejaeeHue.
Pacnpoctpanenue
TEIUIOTHI B cpefie ¢
HEOJHOPOIHBIM
pacrpeeieHueM
TEeMIIepaTyphl,
OCYIIECTBIISIEMOE
MaKpPOCKOITUYECKU
MU YacTULIAMU
KUJKOCTU TIpU €€
nepeMenieHu- 3TO

14 Tononnute
onpejaeieHue.
CBoiicTBO
MaTepuana
MPOTUBOCTOATH
epexory B
TECTO0OpazHOE WU
KUJKOTEKYyJee
COCTOSIHUE pu
BBICOKUX
TeMIeparypax  —
9TO

15.Bbi0epeTe
NPaBUJIbHbIH
OTBeT.
TennooOMeHHBII

armmapar,
paboTarouii - pu

CTallMOHAPHOM
TEIIIOBOM
COCTOSIHUH, rne
TEIUIO OT JIBIMOBBIX
ra3zoB K
HarpeBacMoMmy
BO3/YXY
nepenaeTcsi 4epes
pa3aenuTeNbHYIO
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CTEHKY:
A.pereneparop
b.pexyneparop
B.xkepamunueckas
TpyOKa

[".xoten —
YTHIIM3ATOP

[IpomexxyTouH
asl aTTecTanus

DK3aMeH

V1,31, 33, 34, 35

DK3aMeHaIuo
HHBIE OWJIETHI

Bomnpocsl k
IK3aMeHy
1)Posb

METaJUTyprudecKon
TEIUIOTEXHUKH B
HapOJHOM
X0341CTBE
2)['openue
TBEPOTO TOILINBA
3)XapakrepucTuka
HPOLIECCOB FOPEHUSI
4)I'openune
KUAKOTO U
TBEPJIOrO TOILINBA
5)['openue
razoo0pa3Horo
TOIUIABA

6)O0mias
XapaKTEepPUCTHKA
TOIUIHBA

7)ITonHast
XapaKTepUCTHKA
TOIUIHBA
8)I'openku
9)dopcyHku
10)[TonHoe u
HETIOJTHOE TOPEHUE
11)Teopun
TOpEHHsI TOTUINBA
12)VpaBuenue
bepuymu u ero
pUMEHEHHE
13)I1epenaua Tera
4yepe3 OJIHO- U
MHOTOCJIONHYIO
CTEHKH TMPH
IPaHUYHBIX
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YCJIOBHSIX TIEPBOTO
poxna
14)ITepenaua Tera
4yepe3 OJIHO- U
MHOT'OCJIOMHYIO
CTEHKH TPH
IPaHUYHBIX
YCIIOBUSIX TPETHETO
poxna
15)/TunamMudecKmii
Harop
16)/Iunamuka
rasoB

17)Craruka ra3os
18)OcHoBHbIE
HOHSTHS
TerooOMeHa
19)Teruodusuyeck
UE OCHOBBI
KOHBEKTHBHOTO
TernooOMeHa
20)Termoobmen
U3JTydCHHEM
21)OcHoBHBIC
3aKOHBI
TernooOMeHa
U3JIyYCHUEM
22)CnoxHBIN
Ter1000MeH
23)Ieperpes u
HepeKOT MeTasia
24)OCHOBHBIC
HOHATHS
palroHaIbHON
TEXHOJIOTHH
Harpesa MeTasuia
25)IedexT
Harpesa MeTasia
26)Knaccuduxanus
OTHEYITOPOB
27)Paboune u
dusnueckue
CBOMCTBA
OTHEYIOPOB
28)CBoiicTBa
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OTHEYIIOpOB
29)Ouncrka
JBIMOBBIX Ta30B
30)PekymiepaTopsr
31)KotbI-
YTUIIU3aTOPbI
32)Tennodusnueck
1€ OCHOBBI
YTUIU3AlUU TeTUIa
33)OxnaxnaeHue
METAILTYPTHUECKUX
neyen

34) Perenepatopsl
35)HarpeBaTenbHbI
€ meyu
36)lomeHHBIC
nevu

37) Tepmuueckue
neqn
38)Kucnopoausie
KOHBEPTEPHI
39)3nexTponeun
40)Knaccudukamms
METAITyPTUYECKUX
neyen
41)MapreHoBcKUE
eqn
42)TennoTexHuka
CTaJIeIJIaBUIIBHOTO
MIPOU3BOJICTBA
43)leun
CTalleTIaBIIIBHOTO
IPOU3BOJICTBA
44)KomnrmakoBsie
eqn
45)IIpoTsxHble
TeYH

46)I1eun st
HarpeBa CIIMTKOB
MOJT TPOKATKY

47 eun niist
HarpeBa OJIOMOB U
cis100B

48)Canounble neyu
IIpakTHyeckue
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3aaHus
1)3amaun Ha
ornpeesicHue
KOJINUECTBA TEILIa
HepeIaHHOTO
TEIUIONPOBOAHOCTh
10

2)3anaum Ha
ornpeesicHue
KOJINUECTBA TEILIa
HepeIaHHOTO
U3ITy4YeHUEM
3)3anaun Ha
orpeseNeHue
BPCMEHH Harpena
MeTajiia
4)3amaun 1o
YTHIIU3AIWHU TeTlIa
5)3amaun Ha
omnpejeicHue
JTUHAMUYECKOTO
JIaBJICHUS U
THIPABIMYECKOTO
JUuameTpa
6)3amaun Ha
omnpejecHue
CTCTICHH YEPHOTHI
rasoB

7)3anaun Ha
ornpeeneHue
KPUTEPHUECB
og00ust
8)3amaun Ha
ornpeseneHue
KOJINYECTBa
MPOJYKTOB
CTOpaHUS
9)3anaun Ha
orpesieNieHue
KOJINUECTBa
BO3/IyXa,
HEOOXOIUMOr0 ISt
TOPEHUS TOTUIHBA

JIUCT PETUCTPALIMU U3MEHEHUM U JOTTOJTHEHUM

n/m

Paznen paboueii
POTPaMMBbI

KpaTKOG COACPIKaHUEC I/I3M6H€HI/I$I/I[OHOJ'IH€HI/IH

Jara,
No

IPOTOKOJIA TIHK

IToamuce
npenceaarens
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3accJaHus
TTK

Pabouas IporpamMmma yueOHOI JUCLUTUINHBI
«TenmorexHuka»  akTyanm3upoBaHa. B pabouyro
POrpaMMy BHECEHBI CIEAYIOMNE N3MCHEHHS:

3.2
Hudopmannonnoe
obecrnieueHne
0o0yueHmst

B cBs3u ¢ oOHOBIeHHWEM IIAT(GOPMEI AIIEKTPOHHOI
OmbnnoTedHoit cucteMbl “3HaHMYM” B TEKCT pasiena 3.2
PaGoueif mporpaMMBbl BKITIOYCHBI OOHOBJICHHBIE PEKUMBI
JOCTyna Ha HHPOPMaLOHHbIE HCTOYHHKH.

11.09.2019
T.
[Iporokon
Ne 1

KHLdte?

3.2
Hudopmannonnoe
obecrieueHne
o0y4eHust

B cBs3u ¢ 3aKmOYeHNEM KOHTPAKTOB CO CTOPOHHUMH
AIIEKTPOHHBIMHE OMONMOTEYHBIMH CHCTEMAaMH IUTATQOPMEI
3JIEKTPOHHON OMOTMOTEUHOW CHCTEMBI “3HaHUYM™ paszel
3.2 Paboueii mporpaMMbl YUTATh B HOBOHM PEIaKIIUU:

OcHoBHAas JIUTEpPaTYypa

1. Jy6poBckas, E. IO. Temnorexnuka
[DnexTponHsIii pecypc] : yueoHoe mocooue [mist CI10]
/ E. 1O. [y6posckas ; MI'TY. - Marauroropck :
MI'TY, 2015. - 1 snextpon. ont. auck (CD-ROM). —
Pexnm Jocryna:
https://magtu.informsystema.ru/uploader/fileUpload?na
me=S96.pdf&show=dcatalogues/5/8827/S96.pdf&view
=true . — MakpoOOBEKT.

2. Kynunos, B. A. TeriorexHuka [DIeKTpOHHBINA
pecypce] : yuebHoe mocobue / B. A. Kynunos, 3. M.
Kapramos, E. B. Credantok. - Mocksa: KVYPC,
Hudpa-M, 2015. - Pexum JocTyna:
https://new.znanium.com/read?id=169108 . — 3arm. ¢
9KpaHa.

3. JIsmkuos, B. W. Teopetuueckue OCHOBBI
TEIUIOTEXHUKH [DJEKTPOHHBIA pecypc] : ydeOHOe
mocobue / B. WM. JlamkoB. - MockBa : KYPC, HUI]
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (Ileperuér)
ISBN  978-5-905554-85-8 - Pexum goctyma:
https://new.znanium.com/read?id=58350

JlonoJHuTeIbHASA JUTEpATYpa

1. KynuHos, A. A. Tennmomaccoobmen
[DnexTponHsblii pecypc] : ydeOHOe mocodue / A. A.
Kynunos. - Mocksa : Wudpa-M, 2015. - 375 c. -
Pexum JIOCTyIa:
https://new.znanium.com/read?id=8439

2. CpeunukoBa, H. 1O. [Ilpaktukym 1o
TEXHUYECKOH  TepMOOUHAMUKE H  TEIDIOTCXHHUKE
[OnexTponnslii  pecypc] : mpaktmkym / H. IO.
CgeunukoBa, C. B. FOquna, A. B. T'opoxos ; MI'TVY. -
Marnurtoropck : MI'TVY, 2018. - 1 31eKTpoH. ONT. JUCK
(CD-ROM). - Pexxum JIOCTyIa:
https://magtu.informsystema.ru/uploader/fileUpload?na
me=3545.pdf&show=dcatalogues/1/1515134/3545.pdf
&view=true . - MakpooOBEKT.

11.09.2019
T.
IIporokon
Ne 1

3 _/;A'j’.'(‘f L #

3 YCJIOBUS
PEAJIM3ALIA
[TIPOI'PAMMBI

JICIIUTITMHEI

B cBsa3u ¢ OOHOBIEHHEM MAaTEPUAILHO-TEXHUYECKOTO
obecrieuenust 1. TpeOoBaHUST K  MHHHUMAIbHOMY
MaTepualibHO-TEXHUYECKOMY OOECHEYCHUIO YUTaTh B
HOBOH pe/aKIyu:

Kabuner TeruoTexHuKH

VYuebHast  ayxuTopusi AU IPOBEACHHS  Y4eOHBIX,
NPAaKTHYECKUX 3aHSATHH, U CaMOCTOSTENILHOW paboThI,
JUIS TPYIIIOBBIX W WHIUBUAYAIBHBIX KOHCYJIBTAIUH, IS
TEKYIIEro KOHTPOJISI U IPOMEXXYTOYHOH aTTeCcTaluu.
Pabouee  MecTo  mpemogaBaTens: MepCOHAbHBIN
KOMIbBIOTEp, paboune MecTa oOydarommuxcs, JOCKa
yaebHas, yaueOHas mebernb

MS Windows (moammcka Imagine Premium) morosop JI-

16.09.2020
T.
IIpoTokon
Ne 1

8/ /
f :‘_ﬁ&x’f&a( ¢
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https://magtu.informsystema.ru/uploader/fileUpload?name=S96.pdf&show=dcatalogues/5/8827/S96.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S96.pdf&show=dcatalogues/5/8827/S96.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S96.pdf&show=dcatalogues/5/8827/S96.pdf&view=true
https://new.znanium.com/read?id=169108
https://new.znanium.com/read?id=58350
https://new.znanium.com/read?id=8439
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true

1227-18 ot 08.10.2018, cpox nmefictus:11.10.2021
MS Windows (moxamucka Imagine Premium) morosop /-
757-17 or 27.06.2017, cpok neiictBua:27.07.2018,
Calculate Linux Desktop cBobomHO pacmpocTpaHsiemoe
IO (https://www.calculate-linux.org/ru/), cpok necTus:
GeccpodHo
MS Office Nel35 ot 17.09.2007, cpok neicTBus:
O6eccpouHo

7 Zip cBobomHo pacmupoctpansiemoe (https://www.7-

zip.org/), CpoK neiicTBusA: 6eCCPOIHO

3 YCJIOBUS
PEAJIM3ALIUUA
[IPOIPAMMBI

JIACLUTIINHDI

B cBs3m c 3akmodeHHEM KOHTPAKTOB CO CTOPOHHHUMH

ANEKTPOHHBIME ~ OnOnmmorednsiMu  cuctemamu  OBC

3HAHUYM (Kontpakt Ne K-60-20 ot 13.08.2020 r. OOO

«SHAHUYM», 01.09.2020 r. mo 31.08.2021 r.) m.

Wndopmanmonnoe obecrieueHne oOy4YeHHS  YMTaTh B

HOBOM pe/aKIyu:

OcHoBHas1 TUTEpPaTypa

4, Jy6poBckas, E. 0. TermnorexHuka
[DnexTponHsIif pecypc] : yaebnoe mocodue [mist CIIO]
/ E. 1O. [dy6posckas ; MI'TY. - Marauroropck :
MI'TY, 2015. - 1 snextpon. ont. auck (CD-ROM). —
Pexnm Jocryna:
https://magtu.informsystema.ru/uploader/fileUpload?na
me=S596.pdf&show=dcatalogues/5/8827/S96.pdf&view
=true . — MakpoOOBEKT.

5. Kynunos, B. A. Terotexnuka [DneKTpOHHBIN
pecypce] : yueOHoe mocobue / B. A. Kyaunos, 3. M.
Kapramos, E. B. Credantok. - Mocksa: KVYPC,

Hudpa-M, 2015. - Pexum JocTyna:
https://new.znanium.com/read?id=169108 . — 3arm. ¢
JKpaHa.

6. JIsmkuos, B. W. Teopetuueckue OCHOBBI
TEIUIOTEXHUKH [DJEKTPOHHBIA pecypc]| : ydeOHoe

nmocobue / B. W. Jlamxkos. - Mockea : KYPC, HUI]
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (Ileperuiér)
ISBN  978-5-905554-85-8 - Pexum  jgoctyma:
https://new.znanium.com/read?id=58350
JonoaHuTebHAs JIUTEpaTypa

3. KynuHos, A. A. TenmomaccoobmeH
[DnexTponHsblii pecypc] : ydeOHOe mocodue / A. A.
Kynunos. - Mocksa : Wudpa-M, 2015. - 375 c. -
Pexnm Joctyna:
https://new.znanium.com/read?id=8439

4, CpeunukoBa, H. 10. [Ilpaktukym 1o
TEXHUYECKOH  TEpMOTUHAMUKE H  TEIIOTCXHHUKE
[OnexTponnslii pecypc] : mpaktmkym / H. IO.
CgeunukoBa, C. B. FOquna, A. B. T'opoxos ; MI'TVY. -
Marnutoropck : MI'TY, 2018. - 1 37eKTpOH. ONT. JUCK
(CD-ROM). - Pexum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?na
me=3545.pdf&show=dcatalogues/1/1515134/3545.pdf
&view=true . - MakpooOBEKT.

16.09.202
Or.
IIporokoin
Ne 1

otleand
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https://magtu.informsystema.ru/uploader/fileUpload?name=S96.pdf&show=dcatalogues/5/8827/S96.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S96.pdf&show=dcatalogues/5/8827/S96.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S96.pdf&show=dcatalogues/5/8827/S96.pdf&view=true
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