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1 OBIIASA XAPAKTEPUCTHUKA PABOYEW 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. Pa0owas mporpaMma cocTaBiieHa JJisi OYHOW (HOpMBI
00y4eHusl.

1.2 MecTo aucHUIIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH CIENHAJINCTOB
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 TEXHOJIOTHMYECKOTO MpOIECCa MPOU3BOJACTBA YEPHBIX METAJIOB
(uyryHa, ctanu u GpeppocIiaBoB);

- [IM 02 Opranu3anusi paboThl KOJJIEKTUBA HA POU3BOACTBEHHOM Y4acTKe

- [IM 03 YuacTtue B 3KCIepUMEHTAIBHBIX U HCCIEA0BATEIbCKUX paboTax

1.3 Lleab 1 niianupyemble pe3yJibTaThl OCBOCHUS AUCHHUILIMHBI:

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. OcymiecTBidATh TEXHOJOIMYECKUE OIEpaluu IO IPOU3BOJACTBY YEPHBIX
METaJIJIOB.

IIK 1.2. HMcnonb3oBaTh CUCTEMBI aBTOMATHUYECKOTO YIPABJIECHUS TEXHOJIOTHYECKUM
IIPOLIECCOM.

I[IK 1.3. DOkcmiyaTupoBarb TEXHOJOTHYECKOE M MOJBEMHO-TPAHCIIOPTHOE
00opyoBaHue, 00ecIeunBaroIee MPOIECcC MPOU3BOJICTBA 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 ydactue B pa3pabOTKE HOBBIX TEXHOJOTHH M TEXHOJOTHUYECKUX
IIPOLIECCOB.

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

B npouecce ocBOeHMS IMCUMIUIMHBI Y CTYAEHTOB JO0JKHBI (POpMHMPOBATHLCS
o0uMe KOMIeTeHI MU

OK 1. IloHuMare CYIIHOCTh M COLMAIBHYIO 3HaYMMOCTh CBOEeH Oyaymielt mpodeccuu,
MIPOSIBIIATH K HEM YCTOMUYMBBIN HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO IEATEIHHOCTh, BBIOMPATh THUIIOBBIE METOIBI U
CIOCOOBI BBITIOTHEHHS TIPO(ECCHOHATIBHBIX 3a/1a4, OIICHUBATh MX d((EKTHBHOCTH M KA4eCTBO.

OK 3. [IpuHuMath penieHus: B CTaHAapPTHBIX U HECTAHIAPTHBIX CUTYAUSIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh TOUCK U HUCIONB30BaHHWE HWHMOPMAIH, HEOOXOIUMOW ISt
3 PEKTUBHOTO BBITIOIHEHHUS MPO(ECCHOHATBHBIX 33/1a4, MPOPECCHOHATFHOTO W JIMIYHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonw3oBarh  MHGOPMAIMOHHO-KOMMYHHMKAI[UOHHBIE ~ TEXHOJOTMH B
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npodeCcCHOHATBHOM AeSTETbHOCTH.
OK 6. PabGorath B KOJIGKTHBE W KoMmaHge, S(M(EKTHBHO OOIIAThCS C KOJUIEraMH,

PYKOBOJICTBOM, TIOTPEOUTEIISIMU.
OK 8. CaMocCTOSTeIbHO ONpeNessaTh 3aJaud  MPOPECCHOHATLHOIO M JIMYHOCTHOIO

Pa3BUTHSL, 3aHUMATHLCSI CAMOOOPA30BaHUEM, OCO3HAHHO TUIAHUPOBATH MOBBIIIICHUE KBATH(DUKAIIAN.

IPOIIECCOB TOPEHHS ¥ TEIUIO0OMeHa
B MCTAJLTYPIruidCcCKHuX Imeyax,
(HarpeBaTeNbHBIX U IUIABUIIbHBIX );

Koo IIK/ OK Ymenusn 3nanusn
K 1.1 V1. npou3BOANTH pacyeThl 31. OCHOBHBIE MTOJIOKEHUS
MIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | TEIJIOTEXHUKH U
B METAJTyPrUYECKUX Meyax, TEIUIOPHEPTeTHKH;
(HarpeBaTeNIbHBIX U IUIABUIIBHBIX ); 32. Ha3HAYEHUE U CBOWCTBA
OTHEYIOPHBIX MaTepUaJIOB;
34. TOrIHMBO
METAJUTYPrUYECKUX MeYeh U
METO/IMKY PACYETOB TOPCHUS;
K 1.2 V1. npou3BONUTH pacyeThbl 33. ycTpoiCTBa M IPUHLUIIBI
MIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | JEHCTBUS METAJUTypPrUYeCKUX
B METAJTyPrUUECKUX Teyax, neyei;
(HarpeBaTeNIbHBIX U IIABUIIHHBIX );
K 1.3 V1. npou3BONUTH pacyeThbl 33. ycTpoiCTBa U IPUHLUIIBI
MIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | JEHCTBUS METAJUTypPrUYECKUX
B METAJUTyPrHYECKHUX Meuax, neyei;
(HarpeBaTeIbHBIX U IJIABUIIBHBIX );
[IK 1.4 V1. npou3BoAUTH pacyeTsl 35. 3aKOHOMEPHOCTH
IIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | MPOLIECCOB
B METAJUTyPrHYECKHUX Meuax, TEII0MaccooOMeHa B
(HarpeBaTeNbHBIX U IJIABUIILHBIX ); METaJUTypPTUUECKHX Tevax;
IIK 2.1 V1. npon3BONATE pacyeTsl 31. ocHOBHBIE TIOJIOKEHUS
MPOIIECCOB TOPEHUSI M TEIIOOOMEHA | TETUIOTEXHUKHU U
B METAJUTyPrHYECKHUX Meuax, TETIJIOOHEPTETUKY,
(HarpeBaTeNbHBIX U IIABUIIHHBIX ); 35. 3aKOHOMEPHOCTH
IPOLIECCOB
TEIIOMaccooOMeHa B
METAJUTYPTHYECKUX Tedax
[IK 3.1 V1. npou3BOIUTH pacyeThl 31. OCHOBHBIE TIOJIOKEHUS
MPOIIECCOB TOPEHUS U TEIJIOOOMEHA | TETIOTEXHHUKH U
B METAJUTyPrUUECKHUX Meuax, TEIJIO3HEPreTUKY;
(HarpeBaTeNbHBIX U IJIABUIIbHBIX ); 32. Ha3HauY€HHE U CBOMCTBA
OTHEYTIIOPHBIX MaTePUAJIOB;
K 3.2 V1. npou3BoAUTH pacyeTsl 31. OCHOBHBIE MOJIOKEHHUS

TCINIOTEXHUKHU U
TCIITIOOHEPICTUKH,

35. 3aKOHOMEPHOCTHU
IPOLIECCOB
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TeIuioMaccooOMeHa B
METAJLIYPrHYECKUX IeYax

OK'1 V02.1. pacnio3HaBath u 302.1. anroput™mbl BEIOOpa
aHAJTM3UPOBATH MPO(ECCHOHATBHYIO | TUIIOBBIX METOJIOB U
3ajaqy u/Wim mpoosiemy; CrIoCcO0OB BBHITIOJTHEHHS
VY 02.2. onpeaensth 3Tamnbl pemeHus | TpodecCHOHaIbHBIX 3a1a4;
npodeccCHOHAIBHOM 3a/1a4H,
COCTaBJIATh U pean30BbIBATH IJIaH
JeMCTBUSA MO JOCTUKEHUIO
pe3yibTara;
OK 2 V02.1. pacnio3HaBath u 302.1. anroput™mbl BEIOOpa
aHAJTM3UPOBATh MPO(ECCHOHATBHYIO | TUIIOBBIX METOJIOB U
3ajaqy u/Wim npoosemy; CrIoc00OB BHITIOJTHEHHUS
VY02.2. onpenensaTs 3Tansl pemieHust | IpopecCHOHAIbHbBIX 33/1ay;
npodeccHOHAIbHOM 3a/1a4H,
COCTaBJIATh U pean30BbIBATH IJIaH
JeMCTBUSA MO TOCTUKEHUIO
pe3yJbTaTa;
OK3 V03.1. npuHUMATh pelieHus B 303.1. anropuT™Mbl IPUHATHUS
CTaHJAPTHOU NPOQeCcCHOHATBHOM peleHus B
CUTYallMHd U OTPEACTATH npodeCcCHOHATBHBIX
HE00XO0/IUMBIE PECYPCHI; CTaHJAPTHBIX CUTYAIUIX;
OK 4 Y04.1. onipeaenatb HEOOXOIUMBIE 304.1. HoMeHKIIaTypa
UCTOYHUKU MHPOPMALINY; UH(POPMALIMOHHBIX
Y04.2. BoaensaTe Hanbosee UCTOYHUKOB IPUMEHSEMBIX B
3HaYUMOE B U3y4aeMOM MaTepuaie u | npodeccruoHalIbHON
CTPYKTYPUPOBATH TOIyIaeMYIO NeSITeTbHOCTH;
MH(pOpMaLINIO; 304.2. npuemsl
CTPYKTYPHUPOBaHUS
UHpOpMaLny;
OK 5 V¥05.1. ncnonp3zoBaTh cpeacTBa 305.1. coBpemeHHbIE
UH(POPMAaIMOHHO- CpeACTBa M YCTpOWCTBA
KOMMYHHUKAITHOHHBIX TEXHOJIOTHHA UHPOPMATU3AIUH U TIOPSIOK
JUTSL peteHns TpoheCCHOHATBHBIX WX IPUMEHEHHUS;
3ajady;
OK 6 VY06.1. paboTaTh B KOJUIEKTUBE U Y 06.1. 0CHOBHBIE IPUHIIUIIBI
KOMaHJIe; paboThI B KOJJIEKTUBE;
306.3. ciocoObI pa3perieHus
KOH(JINKTOB B
npohecCuOHaANBHOM
NeSITeTbHOCTH;
OK 8 V08.2. onpenensars U BEICTpauBaTh 308.1. myTH cTaHOBIEHUS

TPaeKTOPUH MPOPECCHOHATBHOTO
pa3sBUTHS U CAMOOOPA30BaHMS;

CriequaJIncTa U pa3BUTHUA
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
JUCUUIIMHBI U 3HAKOMCTBO CTYJEHTOB C OCHOBHBIMHM YCJIOBHSIMH M
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 TornBa. XapakTepucTrKa TOIIMBa (KiaccuuKaius, 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 METaJUIyprUUeCKHX Ievax,
[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. 3aKOHOMEpPHOCTHU
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 ra30oB. CTaTUYECKUN 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
METaJUTYPIHUECKHUX Meuax

Pa3nen 3. OcHOBBI TeluIONEpeaayYu 10 ITK\OK
Tema 3.1 CopepxaHne yaeOHOro Marepuaa 6 VY'1. mIpou3BOIUTE pacyeThl
TensionpoBogHoCTH 2 IIPOLIECCOB I'OPEHUS U
[IpuHuun 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
MIPOLIECCOB
TermIoMaccooOMeHa B
METaJUTYPTHUECKHUX Teuax
Tema 3.2 Cogepxanue yaeOHOT0O MaTepuana 4 V1. npou3BOUTH pacyeThbl
Tensiooomen MIPOIIECCOB TOPEHUSI U
Buibl KOHBEKTHBHOTO TEIJIOO0OMEHA 2 TeII000MeHa B
HpaKTI/I‘{eCKI/Ie 3aHATUS MCTAJLUTYPIUYCCKUX 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,
OrnpezesieHne 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 Pexxumbl HarpeBa MeTaia u pakTopsl, 00eCeunBarOIINe 2 MPOLIECCOB TOPEHUSI U
panMoHaJbLHOI parMoHAIBHYIO TEXHOJIOTHIO Harpena. TEII000MEeHa B
TEXHOJIOruM HarpeBa | [IpakTuuecKkue 3aHATHUS METaJUTyprUUeCKHX Ievax,
MeTaJjljia Pacuer BpEMEHHU HarpeBa MeTaia B MeTaJInypmquKof/'I neyu 3 (HaneBaTeHBHBIX 144

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 TeYeid.

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

31. ocHOBHBIE TOIOKECHUS
TEIJIOTEXHUKU U
TETJIODHEPTETUKH,

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

35. 3aKOHOMEPHOCTH
IIPOLIECCOB
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TEIIOMaccoOOMeHa B
METaJUIypIHYECKHUX I1eUax

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 TeriooOMeHHUKA 3 (HarpeBaTeJ'IBHLIX u
YcrpoiicTBa s IJIaBUJIbHBIX );
YTHJIHM3ALMH TEIIa B 31. OCHOBHBIE MOJIOKEHUS
neyax TETUIOTEXHUKHU U
TEIJIODHEPTETUKH,
32. Ha3Ha4YEHHE U CBOMCTBA
OTHEYIOPHBIX MaTepUaIoB
33. yCTpoMCTBA U IPUHLIUIIBI
JNENUCTBUS
METALTYPTHYECKUX MEYECH;
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 TeUeit;

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
ITokxazarenu paboThl JOMEHHOM Meun 2 30 HasHAUCHIE 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 ropsiYeKaTaHbIX JIUCTOB. [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

Hns peanuzanuu nporpaMmbl  Y4eOHOW JUCHMIUTMHBI TPEIYCMOTPEHBI CIEeAYIOIIne
CrHelyalibHbIe TOMEIIECHUS U OCHAIICHHE:

Tun u HauMeHOBaHHUeE

CNEeNHATBHOTO OcHarenue crnenuaibHOr0 NOMEIICHHS
noMelnleHust
kaOuHeT TermnorexHuku | MynbTHMEIUHHBIE  CpPEICTBA  XpaHEHWsA,  mepefadyd |
MIpe/ICTaBICHUS nH(pOpMaLIUU. Y4eOHo-MeTonUYECKas

JOKYMEHTalus, TNJaKTHIECKHE CPELICTBA
Tematnueckne muakatel W npeseHtamu  (KoHcerpykius
MapTeHOBCKOM meun, JlyroBas oanekrponeudb, KoHCTpykums
JNOMEHHON neun). Maxkersl: JlomeHHass neub, UyryHOBO3HBIN
ko1, CTasiepa3IMBOYHBINA KOBII, MapTeHOBCKas neub, 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 HW uHPOpPMaANUOHHOe o0ecneyeHne peaU3aAUNU
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 JOCTyma:
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. - (Bricmiee obpazoBanue). (nepemnet) ISBN 978-5-16-004729-4 -
Pexxum goctyma: 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/IOTCKa 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-pecypenl:

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 YueGHo-MeTOIMYECKOE ODecedeHre CAMOCTOSITeIbHOI paGoThl 00yYaKOIINXCH

CamocrosarenbHass palOoTa sABISETCA O00s3aTEIbHON IS KaXJ0To OO0Yy4YaroLerocs.
CamocTrosTenbHass paboTa MOXKET OCYIIECTBIATbCS HWHAMBUAYAJIbHO WM TIpylnnamMu B
3aBUCUMOCTH OT LIeJH, 00bEeMa, KOHKPETHOH TEeMaTHKH CaMOCTOSATENIbHOW paboThl, YPOBHS
CJIO)KHOCTH, YPOBHS YMEHHI 00yYarOIINXCA.

KoHTposnb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOATENBbHOM pabOoThl OCYLIECTBISETCS B
npejenax BPEMEHHU, OTBEACHHOIO Ha oOs3aTelbHble yuyeOHbIE 3aHATHS U BHEAYTUTOPHYIO
CaMOCTOSITENIbHYI0 paboTy oOydarouuxcss MO Y4eOHOW AMCUUMIUIMHE, MPOXOAUT Kak B
MMCbMEHHOW, TaK W YCTHOM WJIM CMEUIaHHOW (opme, C MpeACTaBICHUEM H3JEIUs HWIH
IIPOJYKTa CAMOCTOSTEIIbHON EATEIbHOCTH.

B kauectBe (hopM M METOJOB KOHTPOJS BHEAYIUTOPHOM CaMOCTOSATEIbHOW padOTHI
UCTIOJIB3YIOTCS: TPOBEPKA BBINOJIHEHHOM paboThl mpernojaBaTeieM, CEMUHAPCKUE 3aHATHA,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE PabOTHI, 3aIIMTa TBOPYECKUX paboOT M 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 HMCHBITAHHUS OIEHUTH CTETECHb
KauecTBa YCBOEHUSI TeMHbI «JlMHAMMKa Ta30B»

PexoMeHnmanuu no BEITOJTHEHUIO 3aJaHM:

-BHUMATEJIbHO U3YYUTh CTPYKTYPY TECTA, YBUAECTH KAKOTO
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 He0OX0IUMO MPOPadOTATh KOHCTIEKT
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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: ¢ mMOMOIIBIO KPATKOTO HMCHBITAHUS OLEHUTH CTEICHb
KadecTBa yCBOeHUs TeMbl «TemmooOoMen»

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 CJIEIYET OTMEHUTH €T,
a TIOTOM BEPHYThCS;

- Ha BOTIIPOC B T€CTE MOXKET OBITh TOIBKO OJMH BapUAHT OTBETA
13 MPEJIJI0KECHHBIX

- Iepe]l TECTUPOBAHUEM CJIETYET MOHSTH JIOTHUKY M3JI05KEHHOTO
MaTepuaia, Io3TOMy He0OX0IUMO MPOPadOTaTh KOHCTIEKT
Jekui 1o teMe «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 IIPU HarpeBe MeTaia B IPOKATHBIX [EXax»

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

PexomeHmamu 1o BHITOIIHEHHUTO 3aIaHUS:

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) HamucaTthb 3aKJII0YEHHUE.

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
METATyPruuecKux Ieye B 3aBUCHMOCTH OT HX TEIJIOBOU
paboThD»

Iens:

1) HayuyuTbCs NHCBMEHHO M3JIaraTh CYyTh IIOCTaBICHHOMN
po0JIeMBI,

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

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);
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2) chopmynupoBats mpodiemy;

3) 1aTh KOMMEHTapHH K Mpodiieme;

4) chopmynupoBaTh aBTOPCKOE MHEHHUE U IIPUBECTH
apryMeHTaLuIO;

5) Hamucathb 3aKJIIOYEHHUE.

Kpurepuu onieHKH: TeMaTHKaA 3cce
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4 KOHTPOJIb W OIEHKA PE3VJBTATOB OCBOEHHMSI YYEBHOM
TACIATIIAHBI

Kontposme u

OLICHKA pEe3yJIbTaTOB

OCBOCHHA

JAUCHUIINIMHBL  OCYHICCTBJIIACTCSA

nmpenoaaBaTcieM B IIPOLUECCE TCKYLUIET0 KOHTPOJIA U HpOMeX(YTOqHOﬁ arrecraguu.

4.1 Tekymuuii KOHTPOJIb

neyend U METOINKY
pacyeToB ropeHus;

Kontponupyemslie
KonTponupyembie
No | Pasaenbl (T%MBI) Pe3yIBTATL HanmeHnoBanue
y4eOHO (yMeHI, 3HAHM) OLIEHOYHOT'O CPEe/ICTBA
JUCIUILTNHBI
1 1) YcTaHOBHTE COOTBETCTBHE:
1. monHoe ropenue A. CO;
2. HEMOJIHOE TOPEHUE b. H,0O;
2) lonoJiHuTE Ompe/ieieHue:
Ecii He yuuThIBaeTCS TEIUIO HA UCTIAPCHUE
BOJIBI TIPY CTOPAHHH TOTUTHNBA, 3TO
3) HanummrTe KOMIIOHEHTHI, COCTABJISIOIHE
OCHOBY TOIJIMBA:
A
| U
V1. mpomssomTs Bl )
PaCcUeTHI [POLIECCOB 3) Boi0epuTte npaBuJIbLHbBIH OTBET:
ropeHus u Brnara B TominBe MOXeT OBITh:
TerIoo6MeHa B 1 — ¢usnyecku CBA3aHHOM;
METAITyPrUYECKUX 2 — BHEIIIHEH;
Paznmen 1 neqax, 3 — TUTPOCKOTHYECKOM;
(HarpeBaTeNbHLIX M | 4 cveraHHOl ¢ KUAKAMH KOMIOHEHTAMH.
Torumso TIaBHILHBIX ); 4) BeraBbTe HEJOCTAIOMIME 3JI€MEHTHI,
METALTYpITHICCKHX 31. ocnosnre o0pa3ymomme nenb B3aUMOCBSI3aHHBIX
neyeit TIOIOKCHIA 3JIEMEHTOB U 000CHYIiTe BHIBOJ:
TEMJIOTEXHUKHU U 1.CO, — ... — H,0 - »5t0
TEIIOHEPTETHKHY;
34. TomIuBO 2.CO,—-H,0—Hy—>...>Ny—
METATYPIHIECKUX | o700

5) Jonumure onpenesieHue
CrocoOHOCTE BEIeCTBA OKa3bIBATh

COIIPOTUBJICHUEC OTHOCUTCIIBHOMY
NEPpCMCIICHUIO YaCTUIl — 3TO

6) Ykaxxurte npaBuJIbHBIN OTBET.
[Ipenensl cymecTBOBaHMS JIAMUHAPHOTO U

TypOyJIEHTHOTO JBUKCHUN OBLITH
YCTaHOBJICHBI:

1. Dinepowm;

2.buo;

3.Dypre;

4. HyccenpToMm;
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5.Pelinonsacom.

7)Ykaxure npaBUJIbLHBIN OTBET.

Kaxkoe ypaBHEeHME XapakTepusyer

KMHETUYECKYIO SHEPTHUIO N10TOKAa?

A. P+ pgH;

B, 2V
2

o owd,
V i)

I'.Pg—Pr;

A. gH(ps— pr)

8)OTBeTHTE HA BOMpOC.

Kaxkoe naBiieHre MOXET IPUHUMATh U

OTPHULATCIBbHOC U IMOJOXKUTCIIbHOC 3Ha4yeHue?

9) lonoJiHUTE onpeae/ieHue
JIB>xeHue, co3aBaeMoe 3a CUeT Pa3HOCTeH

TUIOTHOCTEH 00BEMOB ra3a IpH pa3HoM
TeMIeparype,
HA3bIBACTCS

Pasnen 2

OCHOBBI MEXAHUKH
[IEYHBIX [a30B

V1. npousBoauTH
pacueTsl MPoLecCoB
TOPCHHUS U
TeriI000MeHa B
METAJLTYPTHIECKUX
neyvax,
(HarpeBaTeIbHBIX U
TJIaBWIBHBIX );

31. oCHOBHBIE

MTOJI0XKECHUS
TEIUIOTEXHUKHU U
TETUIOIHEPTETHKHY;
33. ycrpoiicTBa u
MIPUHITAITHI TSHCTBUS
METAJLTYPTHIECKUX
IeYeH;

34. TonauBo
METAILTyPrHUECKUX
nevei 1 METOTUKY
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 — cOOCTBEHHBIN;
Qs — 3¢ddexTUBHBIN.

2)[IepeuncauTe B NPaBUIbHOM
MO0CJIe0BATEIbHOCTH ITANbl TOPEHUS
SKHJIKOTO TOIJIMBA.

3) JonojiHuTE onpeae/ieHue:

TennoBol MOTOK, OTHECEHHBIN K €AUHUIIE

BPEMCHH HA3bIBACTCA TCIIJIOBBIM

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

dbopmyrne?

1. h = gH(ps-pr) 3.h=P;-P,
2

2. P, = Pr+pgH 4.h= ”‘2’

5) Hapucyiite cxemy nepeaaym TeJjia yepes
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OTHOCJIOMHYI0 CTEHKY.

6) Ilepeuncaure nedgeKThl HarpeBa
MeTaJjLIAa.

7) YcraHoBUTE COOTHOLIEHHUS MEKIY BHIOM
TOIJIMBA M TOILIMBOCKUTAIOIINM

YCTPOMCTBOM

1. XKunkoe TorimnBo A.
dopcyHka

2. I'a3000pa3HoOe TOIIIMBO b.
ropeka.

8) BcraBbTe IponylieHHbIE CI0BA B
onpeesIeHUM:
ToHkoMonOTas1, OrHEYIOpHAs

000K KEHHAs a0 Ha3bIBACTCA

Paznen 3

OCHOBBI
TerIonepe1aun

V1. npou3BoauTh
pacyeTsl MPOIIECCOB
TOpEeHUs U
TEenI000MeHa B
METAITyPrUYECKUX
reyax,
(HarpeBaTeNbHBIX U
MJIABUJIBHBIX );

31. oOCHOBHEIC

MOJIOXKEHHUS
TEIJIOTEXHUKU U
TEII0HEPTeTHKHY;
33. ycTpoiicTBa U
IIPUHLIMIIBI 1EHCTBUS
METAJITYPrUUECKUX
MeYeH;

34. TOIIMBO
MeTaJTypruuecKux
Ie4yen ¥ METOJIUKY
pacueToB ropeHus;

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

1)Bbi0epuTe HOMEp NPABUJIBLHOIO0 0TBETA
®opmyJia 3axkoHa Dypbe AJ15 Ten1000MeHa
TENJIONPOBOAHOCTHIO 3aIUCHIBAETCS

T -T
q S
dT
2.9= -1—:
9= 77X
; dT
g=-0a—,;
477%0x
4.9=GT

2) Bbi0epuTe HOMepa NPpaBUJIbHBIX OTBETOB
TennoBoe cONpOTUBIEHNE OMPEAEIISAETCS 110

bopmynam

1L.R=Ya;
2.R=10/Q
3. R=S/4;

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

CymmapHbIil K09 PHUIMEHT TemI00TAauN
omnpenensiercs no popmyse

1 o, = Sr(@+D)
2
2. ay :g—;

3. az = (953¢)/Q;

4. az = oy tox

4) [donumure onmpeaejieHue

OTHOLIEHNE TUIOTHOCTH U3ITY4€HUSI TAHHOTO
TeJa K MJIOTHOCTH U3JIy4eHHS aOCOTIOTHO
YEPHOT'O TeJIa TOM e TEMITEPATYPhI
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Ha3bIBACTCA

S) BriOepuTe HOMep NPaBHJIBHOIO OTBETA
dopmyiia I ONPEAECIEHUS KOJIMYECTBA

TEIUIA, IEPEJaBaEMOr0 TEIJIONPOBOJHOCTHIO

X )
yepes 37-ClI0iHYI0 CTEHKY MpU I'PAaHUYHBIX
YCIIOBUSX 3 — OT0 po/ia 3aMKChIBACTCS:

T,-T
1.9= 11—2
| S

2.q:—T1_T2
51,52, S
ho A A

C%.q:—TZ_TG
51,5, 5
2’1 /12 2’3

4.q= Lo

1.5,5, S, 1

alzfz% a,

6) BcraBbTe mponyueHHbIe CJI0BA B
onpenejeHun
[Tpornecc TermmooOMeHa BO3MOXKEH, KOT/1a

nepeaacTcs oT OJHOIO, boiee
TCJIa, K ApyromMy, MCHEC

7) Jonumure onpenesieHue
Ecnu TeroBoi MoTok ¢ TEUEHHUEM BPEMEHU HE

HU3MCHIACTCA, TO 9TO

Pasnen 4

Harpes meramia u
panroHaIbHbIE
pEeXUMBI HarpeBa

V1. npou3BoauTh
pacyeTsl MPOIIECCOB
TOPEHHS U
Ter1000MeHa B
METAIITyPrUYECKUX
nevax,
(HarpeBaTeNbHBIX U
IJIaBUJIBHBIX );

31. ocHOBHBIE

MTOJIOKCHHUS
TETJIOTEXHHUKHU H
TEIIOHEPTETHKHY;
33. ycTpoiicTBa u
MIPUHIIMIIBI 1eHCTBUS
METAILTyPrHUECKUX
reveit;

34. TOIIIUBO
METAJLTyPTHIECKUX

l) YcraHoBUTE NOCJIE0BATEIbHOCTD
NPUMBbIKAHUSA CJI0€B OKAJIMHBI K
IMOBEPXHOCTHU ME€TaJlJ1Ia, HAYUHAA C

BHYTPEHHEr 0

1. Fe203, FeO, F9304; 2. F6304, Fe203,
FeO;

3. FeO, Fe304, Fe203; 4. FeO, F6203,
F8304,

2) Boi0epuTe HOMep NPABHJILHOIO OTBETA
BHyTpeHHss 3a/1a4a IpU HarpeBe MeTauia
paccMaTpuBaer nepeaady

A)Temna oT MOBEPXHOCTU MeTalJIa K TIEUHOM
atMocgepe

b)Tenua oT moBepXHOCTH MeTalljla BHYTPb €r0
B)Temnna ot neunoii atmocgepsl k
ITOBEPXHOCTH METaJuIa

[N Ternuna ot neyHoi atMocdepsl Ha pabouyrO
IIJIOIAJKY
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Meyen U METOIUKY
pacyeToB rOPEHHUS;
35. 3aKOHOMEPHOCTH
MPOLECCOB
TEII0MaccooOMeHa
B METAJUTYPIUUECKUX
neyax

3) BoiOepuTe HOMEpP NPAaBUJIBHOIO OTBETA
[Teun myist HarpeBa GJIFOMOB U CISIOOB OBIBAIOT
A) Canounbie, TEpMUYECCKHE

b)IIpoxoaHble, TepMUYECKUE

B) bamensnsle, caouHble

I")IIpoxonHble, canouHble

4) BoiOepuTe HOMEP NPABUJIBHOIO OTBETA
Tepmuueckue neyn NpoOKaTHbIX 1IEXOB
MpeAHa3HAYEHbI 115
A)J1;1s1 CHATHS SIBJICHUS HaKJIeTa

b)/1ns narpeBa meraiiia nepen qanbHeHei
MPOKATKOMN

B)1nis1 cHATUSA SBIEHMS HaKJIena

I') st ynipouHeHus MeTalia

5) BoiGepuTe HOMep NPAaBUJILHOIO OTBETa
OxucieHue yriepoaa MoBEpXHOCTHOIO CII0s

CTaJIM Ha3bIBACTCs

A) Okucrnennem

b) O6e3yrnepoxxuBanueM

B) Ileperpesom

I') Ilepesxxorom

6) CooTHecuTe HA3BaHNE KPUTEPHEB € UX

0003HAYeHHEeM HA HOMOIpamMMax

1. Kpurepuii buo A.0
2. Kpurepuii @ypne b. Fo
3. Kpurepuii PeitnHonmpaca  B. Re

7) BoiGepuTe HOMep NPAaBUJILHOIO OTBETa
[Ipouecc B3anMOIEMCTBHS OKUCIIAIONINX Ta30B

C JKEJIE30M H JIETHPYIOIIUMH JIeMEHTaMH
Ha3bIBAETCS

A) O6e3yriepoxuBaHueM

b) Ilepexxorom

B) Oxucnenuem

I') TleperpeBom

8) BoiOepuTe HOMep NPAaBHJILHOIO OTBETA
[Tpon3BOANUTENBHOCTD METAITYPTUYECKOM
nevyu ObIBaeT

A) VY nenpHol 1 o01Iei

b) YnenwHoii 1 nonHoiB) O6meit u

yAEIbHBIN
I') [TonHoI 1 ynensHOK

Pazgen 6

VYerporicTta 1iist
YTHJIM3ALUU Teria
B Ie4Yax

V1. npousBoauThH
pacueTsI MPOIECCOB
TOpPEHUS U
TeII000MEeHa B
METAITyPrHYECKUX
nevax,

[TpakTryeckas pabdora «Pacuer
TEII00OMEHHHUKA
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MeyeH;

IIpoueccoB

rneyax

(HarpeBaTeIbHBIX U
TJIABWIIBHBIX );
31. ocHOBHBIE

MOJIOKEHUS
TEIJIOTEXHUKHU 1
TEIJIOPHEPreTUKY,
33. ycTpoiicTBa 1
MPUHLIMIIBI 1eHCTBUS
METaJTyPrUYeCKUux

34. TONIMBO
METAJLITyPrUueCKUX
IIe4Yel U METOIUKY
pacueToB ropeHus;
35. 3aKOHOMEpPHOCTHU

TEIIOMaccooOMeHa
B METAJLIYPIrUYECKHX

4.2 Ilpome:KyTOYHAS aTTeCTALMUS

HpOMe)KYTOqHaSI aTTeCTalui

o6yqa101u1/1xc;1 OCyHICCTBIICTCA 11O

3aBCPIICHUU

N3YUCHUA JUCHUIIJIMHBI U TTO3BOJIACT ONPCACTINTD KAYCCTBO U YPOBCHBL €€ OCBOCHHA.
d)opMa HpOMC)KyTO‘-IHOﬁ aTTCCTaluH 110 AUCLHHUIIIINHE 9K3AMEH.

PesyabTaThl 00yueHus

OueHo4HbIE CpPeCTBA

AJIs1 HpOMe)KyTO‘IHOﬁ aTreCTalumn

V1. npou3BOIUTE pacyeThl MPOIIECCOB
TOPEHHUsI ¥ TeTJTIO0OMEHA B
METAITyprUYecKuX meuax,
(HarpeBaTeIbHBIX U IUIABUIIHHBIX ),
31. OCHOBHEIC ITOJI0KEHHUS

TEIUTIOTEXHUKH U TETUIOPHEPTCTHKHY;
32. Ha3HAUEHUE B CBOMCTBA
OTHEYTOPHBIX MaTEPHATIOB

33. ycTpoicTBa U IPUHIUIIBI
JNENCTBUS METAJUTYPTUYECKUX TeUei;
34. TOIIMBO METAJUTYPIHYECKUX
neveil 1 METOJIUKY pacueTOB TOPCHHS,

35. 3aKOHOMEPHOCTH TPOIECCOB
TeIuioMaccooOMeHa B
METAITyPTUYECKUX MeUyax

Py0Ge:xHoe TecTupoBanue

1. YcraHoBHUTE NOPSA0K TEXHOJTOTHYECKHX
onepanuii KHCJIOPOIHO-KOHBEPTOPHOIl NJIABKH

1. 3anuBKa uyryHa
2. 3arpys3ka 1u1akoo0pas3yronmx
3. 3aBanka ckpana

4. BBezieHre B KOHBEPTOP (hypMBbI U MPOTyBKa

5. CnuB nuiaka
6. Beimmyck cranu
2. 3akoHYHMTE ONpeaesIeHue.

ITeun KOCBEHHOIO HarpeBa Ije, HarpeBaeMblii

METaJJI OTJIGJ'IéH OT IICYHBIX T'a30B, HA3BIBAKOTCA

3. YcTranoBuTE NIPABUIBHYIO

MocCjaea0BaTeJIbHOCTDb IBHKCHHUA AbIMOBBIX

ra3oB
1. dsiMoBas Tpyoa
2. Metamnypruyeckas neyb
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3. TennooOMEHHUK

4. OunCTHBIE COOPYKEHHUS

4. Boi0epeTe npaBUIIbHBIN OTBeET.
CunpHBIMU ra3aMyU OKUCIUTENISIMHU SBIISIOTCS:
1)CO; CO,

2)Hz; N2

3)CO; H,

4)C02; H,O

S. BoiOepuTe NpaBUJIbHBINA OTBET

Koadduuuent remneparyponpoBOIHOCTH

omnpezensercs no Gopmye:

AQ=qF
A
b.a=— 6. lonummure onpeneaeHue.
-~ IIpouecc B3aMMOACHCTBHS TOIUIMBA C
BR= 1 OKHUCIIUTEJIEM, COIIPOBOXKIAIOIIUICS
« BBIACICHUEM TCIlJ1a
Ha3bIBACTCA

7. BbiOepeTe npaBUJIbHbIH OTBET.
YCTpoiCTBO AJis CKUTAHUS Ta3000pa3HOrO TOILIMBA

A. ropeinka

b.unxexTop

B.dopcynka

I".pereneparop

8. BoiOepere npaBUJIbHBIA OTBET.

ITpouecc ropenus, npu KOTOPOM CMEUIEHHUE U
TOpPEHME TOIUINBA HEPA3AEIUMBI, T.€ COBEPILAIOTCS
IIPAKTUYECKHU OHOBPEMEHHO:

A.KMHETUYECKOE TOpEeHNE

b.HenonHoe ropenue

B.nonHoe ropenue

I".muddy3noe ropenne

9. lonumTe onpeeaeHune.

YacTHbIM cy4dail IulaMeH!, KOTia TOILIMBO U
BO3/yX MOCTYMNAIOT B [1€Yb B BUAE CTPYH U 3aTEM
IIOCTEINIEHHO IIEPEMELIUBAIOTCS — OTO

10. Boi0epere npaBUIIBHBIN OTBeT.

B ¢dopcyHkax BHICOKOTO aBJICHUS PaCIbUIMTEIEM
CITYXKUT:

A. BEeHTWJIATOPHBINA BO3/1yX

b.ropsiunii map

B.xomnpeccopHsIil BO3ayX

I'.xonoaHbIi BO3AYX
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11. Bei0epeTre npaBUIbHBIN OTBET.

VYcnoBue, Korja coiepKaluics B MpoyKTax
CropaHus nap oxJjaxjeH ¢ 373 %K 10273 K u
TEIUIO Ha MCIIapEHUE BOIbI HE YUUTHIBACTCS MIPH
CrOpaHuM TOILIUBA!

A.BbICIIasA TEIJIOTA CTOPAHMS

b.Hu31as Tennora cropaHust

B.nonnas tennora cropanust

B.temnieparypa

12.BcraBbTe NponyiieHHbIE CJI0BA.
TenmomaccooOMeH MEXIy TelaMH C Pa3IuYHBIM

aI‘peFaTHBIM COCTOAHHEM
Ha3bIBAETCS

13. /lomoJiHUTE OMpe/ie/ieHue.

Pacmipoctpanenue TEIUIOTHI B cpene c
HEOJTHOPOJHBIM  paclpelie]icHHeM TeMIepaTyphl,

OCYHICCTBIIIEMOC MAKPOCKOIMMYCCKUMU YaCTHLAMU

KHUAKOCTHU npu €C NNepeMCIICHU N - 9TO

14. JlonosiHUTE OMNpe/e/ieHue.

CBOIiCTBO MaTepuaja MPOTHBOCTOSITH MEPEXOAy B
TECTOOOpa3HOEe WIN KUAKOTEKY4Yee COCTOSHHUE MPU
BBICOKHX TeMIIepaTypax — 3TO

15.Bbi0epeTe npaBUJILHBINA OTBET.

TennmooOMeHHBIN  ammapaT, paboTaroluid  MpH

CTallMOHAPHOM TCIIJIOBOM COCTOSAHUH, I'IC TCIJIO OT

razoB K BO3JIYXY

JIBIMOBBIX HarpeBacMomy
IIEPEAACTCS Yepe3 pa3IeIUTEIbHYIO CTCHKY:
A.pereneparop

b.pexyneparop

B.xepamunueckas TpyOka

I'.xoten — YTHIIU3AaTOPp

V1. npou3BOIUTE pacyeThl MPOIIECCOB
TOPEHHUsI ¥ TeTTIO0OOMEHA B
METAITyPrUYECKUX Teuax,
(HarpeBaTeIbHBIX U IUIABUIIHHBIX );

31. OCHOBHEBIC TOIOKCHUS

TEIUIOTEXHUKH U TEIUIOPHEPTETUKHY;
32. Ha3HAYEHUE U CBOWCTBA
OTHEYNOPHBIX MaTEPHATIOB

33. ycTpoicTBa U IPUHIUIIBI
JIEHCTBHSI METAIITYPIrUYECKUX TIEYEH;
34. TOIUIMBO METAJUTYPTHYECKUX
nevyel 1 METOJUKY pacueToB TOPEHMUS,;
35. 3aKOHOMEPHOCTH ITPOLIECCOB

Bonpocsl k 3K3aMeHy

1)Posib MeTaTyprudecKoi TEIIOTEXHUKH B
HapOJTHOM XO3SHCTBE

2)['opeHue TBEp0ro TOILIHBA
3)XapakTepucTHKa MPOLECCOB TOPEHUS
4)["opeHune KUIKOTO U TBEPOTO TOTLTHBA
5)["'openre ra3000pa3HOro TOILIHBA
6)O011ast xapaKTepUCTHKA TOTLTHBA
7)ITosHast XapaKTepUCTHKA TOILTUBA
8)'openku

9)®DopcyHKH

10)[TosHOE ¥ HEMOJTHOE TOPEHHE
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TEIIOMaccOOOMeHa B 11)Teopuu ropeHHs TOILTUBA

MCTaJUTypTHYICCKHX II€Yax 12)VpaBuenue bepHyim u ero npuMeHeHHEe
13)INepenaua Teria 4epe3 OJHO- U MHOTOCIIOHHYIO
CTEHKH TP T'PAaHUYHBIX YCIOBHSX TIEPBOTO POa
14)TTepenaya Teruia yepe3 OAHO- H MHOTOCIOWHYIO
CTEHKH IIPU I'PaHUYHBIX YCIIOBUSAX TPETHETO poja
15)/InHaMu4ecKuii Harmop

16)/IuHamMuKa ra3oB

17)Cratuka razoB

18)OcHOBHbBIC TIOHATHUS TEILIOOOMEHA
19)Temnodusrueckue OCHOBbI KOHBEKTHBHOTO
TeI1000MeHa

20)TertooOMeH U3 TydeHHEM

21)OcHOBHBIC 3aKOHBI TEIJIOOOMEHA H3ITy4CHHEM
22)Cr0HbBIN TEII00OMEH

23)Ieperpes u mepeor Meraia

24)OCHOBHBIC IOHATHS PAIIHOHATBHON TEXHOIOTHH
HarpeBa MeTaJuia

25)/leexThl HarpeBa MeTaIa
26)Kraccudukaius orHeyrnopos

27)Paboune u pu3nyecKue CBOMCTBA OTHEYTIOPOB
28)CBoiicTBa OTHEYIIOPOB

29)OuncTKa ABIMOBEIX T'a30B

30)PekyrmepaTopsl

31)KOTIIBI-yTUIIN3ATOPBI

32)Temnodusnyueckre OCHOBBI YTUIN3AINH TETLIa
33)OxnaxxeHue MeTauTypruueckux neven

34) Pereneparopsbl

35)HarpeBatenbHbie neun

36)/lomennble eun

37) Tepmuueckue nequ

38)KucnopoaHbie KOHBEpTEPbI

39)2nexTponeun

40)Knaccudukanusi METALTYPrUIeCKUX TIeUeH
41)MapreHoBCKuUE NIeun

42)TenaoTexHUKa CTAJICTIIIABUIILHOTO TTPOU3BOCTBA
43)I1eun cTanenaaBUIbHOIO IPOU3BOJICTBA
44)KonmakoBble meyn

45)IIpoTsiKHbIe TeUn

46)I1eun U1 HarpeBa CIUTKOB MO MPOKATKY
47)I1eun nuis HarpeBa OJIFOMOB U CIII00B
48)CamouHbie Ieun

Kpurepun ouenkm sxzamena
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—«OTIUYHOY - TEOPETUUYECKOE COJIEP’KAaHNE Kypca OCBOCHO MOJIHOCTHIO, 6€3 Mpo0eos,
yMeHHs c(OPMUPOBAHBI, BCE MTPEIYCMOTPEHHBIE IPOTrPaMMOil yueOHBIE 3a/1aHHsI BHITTOITHEHBI,
Ka4eCTBO UX BBITIOJHEHUS OLEHEHO BBICOKO.

—«XopomIoy» - TEOPETHUECKOEe COJepKaHIe Kypca OCBOCHO ITOJIHOCTBIO, Oe3 MpoOernoB,
HEKOTOpbIe yMEHHsI C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOTPAMMOM
yueOHbIe 3aJaHHsI BBITIOJIHEHBI, HEKOTOPBIC BU/IbI 3a/IaHUH BHITIOJHEHBI C OIINOKAMH.

—«Y IOBJIETBOPHUTEIBEHO» - TEOPETHUECKOE COJep)KaHHE Kypca OCBOEHO YacCTUYHO, HO
npoOeIbl He HOCAT CYIIECTBEHHOT'O XapaKkTepa, HE0OXOJMMbIe YMEHHUS PadOThl C OCBOCHHBIM
MaTepHajJoM B OCHOBHOM c(OpMHpPOBaHBI, OOJBIIMHCTBO IMPEILyCMOTPEHHBIX MPOTPAMMON
00y4eHus] y4eOHbBIX 3aJaHUil BBIIOJIHEHO, HEKOTOPHIC M3 BBHIMOJHEHHBIX 3aJlaHUN COJEpIKaT
OLITMOKH.

—«HeynoBneTBOpUTENbHO» - TEOPETUYECKOE COAEp)KaHWE Kypca HE OCBOCHO,
HEoOXOoaMMbIe yMEHHs HEe C(OPMHPOBAHBI, BBINOIHEHHBIE y4eOHBIC 3aJaHHS COJCpIKAT
rpyObIe OITMOKH.
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[Tpunoxxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE METO/bI OBYUYEHUSA

1. AKTUBHEIE

N HWHTCPAKTHUBHBIC

TEOPETUYECKUX U NPAKTUYECKUX 3aHATUN:

MCTOABI

HCIIOJIB3YIOTCA IIpU  IPOBCACHUU

Paznen/Tema [IpuMeHsieMble aKTUBHBIE U Kparkas xapakrepucruka
VHTEPAKTUBHBIE METObI

Tema 1.1 AHanu3 KOHKPETHOI CoOBMECTHBIMU YCHUIITUSIMU TPYIIIIBI

TommBo CUTyalu yYaIIKUXCS TPOAHAIU3UPOBATH

METAJITyPrUUecKuX | «3amacbl €CTECTBEHHBIX CJIOKUBIIYIOCS CHUTYALUIO O 3amacax

neyei BHJIOB TOIUIMBA B IPUPOIEH MIPUPOJHOTO T'a3a U KAMEHHOIO YIJIs,
KOHKPETHOM I10JIO)KEHUU e 10
o0BemMaMm 3amacoB, BbIpabOTaTh
IIPAKTUYECKOE PELICHUE O
COXpaHEeHHUHU MPUPOIHBIX OOraTCTB
Poccun; okoHuaHue npouecca —
OILICHKA MPEIOKEHHBIX aJITOPUTMOB
1 BBIOOp JIYYILIEro B KOHTEKCTE
MOCTABICHHOM MPOOJIEMBI.

Tema 1.2 AHann3 KOHKPETHOU Curyanus — ynpaxkHeHHe, B KOTOPOU

Teopus ropenust
pa3IMYHBIX BUIOB
TOIUIMBA B IIeYax

CUTyaluu
«Pacudert ropeHus TOIIMBa»

CTYACHTY HeO6XOI[I/IMO OIpCACIINTDb

pacxoa BO31yXa, KOJMYECTBO U
COCTaB MIPOJYKTOB CropaHus
IIPUPOJIHOTO rasa, ero
KaJIOpUMETPUUYECKYIO u

JICUCTBUTENIBHYIO TEMIIEPATYPY IO
UCXOJHBIM JaHHBIM

Tema 2.2
JlnHaMuKa ra3oB

AHanu3 KOHKPETHOU
CUTyaluu

«Pac4eT BBICOTBI IBIMOBOM
TPyOBI»

Curyanus — ynpaxHeHue, B KOTOpoi
CTYACHTY HEOOXOAMMO ONPEACTUTh
pacxo/ BO3/lyXa, KOJIMYECTBO U
COCTaB MTPOJYKTOB CrOpaHus
IIPUPOJIHOTO rasa, ero
KAJIOPUMETPUUYECKYIO U
JENCTBUTENIbHYIO TEMIIEPATYpPy IO
MCXOJIHBIM JTaHHBIM

Tema 4.1
JedexTsl HarpeBa
MeTaia

AHanu3 KOHKPETHOU
CUTYyaLuu

«IIpoueccel, mpoTeKarmue
Ha [TOBEPXHOCTU MEeTajula
IIPY HaIrPEBAHWM U BHYTPHU
HarpeBaeMoro MeTasia

COBMECTHBIMHU YCHITUSIMU TPYTIITBI
y4aluxcst MpoaHaTu3upoBaTh
MIPOIIECCHI, COMTPOBOKIAFOIINE
HarpeB MeTajlla B METOAMYECKON
M€Y, IPUINHBI TIOSBIICHHS
JneeKTOB HarpeBa, BIpaboTaTh
MPaKTUIECKOE PEIICHHE O
MEPONPHUATHSIX, ITPETYNPEKIAIOIIUX
MOSIBIICHHE TIEpErpeBa U Mepexxora,;
OKOHYaHHE Mpoliecca — OI[eHKa
MPEUTOKEHHBIX MEPONIPUATHI U
BBIOOp JIYUIIIEro B KOHTEKCTE
MTOCTaBJICHHOM MPOOJIEMBI.

Tema 4.2
OCHOBEI
palMOHAIBHOMN

AHanu3 KOHKPETHON
CUTYalluu
«PacueT BpeMeHHU Harpesa

Curyanus — ynpaxHeHue, B KOTOpOr
CTYJEHTY HEOOXOIUMO OMPEENINTh
BpeMs HarpeBa MeTajlia B
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TEXHOJIOTUHU HarpeBa
METalia

MeTajuia B
METaJULyprUYECKOU IeUn»

TPEX30HHOW METOANYECKOMN MEeUH,
HCIIOJIB3YS IIPU DTOM TEMIIEPATYPY
YXOJSITUX JTBIMOBBIX T'a30B,
Pa3HOCTb TEMIIEPATYP MEKITY
MMOBEPXHOCTHIO M CEPEINHOM
3aroTOBKH, pa3Mephl MeUu, CaaKy
MIeYH, a TAKXKE MOJIB3YsCh
HOMOFpaMMaMI/I nu3 CHpaBO‘IHOFO
Marepuaa.

Tema 6.1
TemnorexHuueckue
OCHOBBI YTHJIM3AIUN
Temaa OTXOAIINX
JILIMOBBIX Ta30B.
VYerpoiictBa miis
YTHJIM3AIUU TEIjia B
rnevax

AHanu3 KOHKPETHOMN
CUTYyalluu
«Pacuer TennooOMeHHHKAY

Curyanus — yrnpaxHeHue, B KOTOpon
CTYJICHTY HEOOXOMMO ONPEICTUTh
BEJIMYMHY [TOBEPXHOCTHU
TEIJI000MEHAa pEreHepaTopa u ero
FEOMETPUYECKUE PA3MEPBI, UCXOAS
M3 pacxojia BO3JyXa U JIbIMa,
HavyaJIbHOU M KOHEUHOM
TEeMIIepaTypbl HarpeBa Bo3ayxa,
CaJIK¥ TI€YH ¥ BHa TOILJIMBA.

Tema 6.2
Oxnaxxaenue neyeu
M OYHCTKA JBIMOBBIX
rasoB

AHan3 KOHKPETHOU
CUTYyaIu
«CnocoObl OYNCTKHU Ta30B)

COBMECTHBIMU YCHIIUSIMU TPYIIIIBI
CTYACHTOB KJIaCCH(PULIMPOBATH U
0XapaKkTepHU30BaTh YCTAHOBKHU U
anmaparsl JUIsi OYUCTKH JTBIMOBBIX
ra3oB, BbIIBUTH HOJOXKHUTEIbHbIC
CTOPOHBI padOThI YCTAaHOBOK, a
TaKXe HeAOCTaTKU. JlaTh aHanu3
YTUIM3AIHUN TETIa OTXOISAIINX
JIBIMOBBIX I'a30B, OCYLIECTBISEMbIX
B TETJIOOOMEHHBIX YCTPOHCTBAX
pereHepaTuBHOTO U
PEKyIepaTUBHOTO THIIA.
[Tpoananu3upoBaTh OKOHYATENbHbIE
pe3yJbTaThl CPABHUTEIBHOM
XapaKTepUCTUKH U CJIeNIaTh BBIOOD
JYYIIEro B KOHTEKCTE MOCTaBICHHON
po0JIEMBI.
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NEPEYEHb IPAKTUYECKHUX 3AHSATHAM

[Tpunoxxenune 2

Pa3genbl/TeMbI

TeMmbl

NPaKTHYeCKUX/J1a00paTOPHBIX

3aHATHNA

KoanuectBo
4acoB

TpebdoBanust
®oI'oC C1io
(ymertn)

Pazzen 1. TOIIMBO METAJUTYPTUYECKUX ITEYEU

4

Tema 1.2.

Teopus ropenust
pa3JInYHbIX BUI0B
TOIIMBA B [I€Yax

4

Vi

Paznen 2. OCHOBbBI MEXAHUWKMU ITEUHBIX 'A30B

Tema 2.2
JlnHamuKa ra3zon

4

V1

Pasznen 3.0CHOBBI TEIUIOIIEPETAYM

Tema 3.1
TennonpoBoHOCTH

4

V1

Tema 3.2
TermmooOMen

2

V1

Paznen 4 HAT'PEB METAJUIA 1 PALIMOHAJIBHBIE

PEXMMbI HAT'PEBA

Tema 4.1
JedexTsl HarpeBa
MeTania

2

V1

Tema 4.2

OcHOBBI
palMOHAIBHON
TEXHOJIOTHH Harpena
MeTasuia

V1

Pazzen 6.YCTPOMCTBA JUIS YTUJIM3ALIMU TEIIA

B IIEHAX

Tema 6.1
TennorexHuyeckue
OCHOBBI YTUJIM3allUA
Teryia OTXOASIINX
JOBIMOBBIX I'a30B.
YcerporictBa st
YTUJIA3alun TCIJIa B
neyax

3

V1

NTOTI'O

22
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OBPA3OBATEJIbHBII MAPHIPYT

[Ipunoxenune 3

KonTponupyem
KonTponbhas bIC pas/icibt KonTponupyembie
TouKa (TeMbI)U pe3ybTATHI OueHovHbIe CpeaCTBA
yueOHOM
JMCILHIIINHBI
Nel Pazpen 1. V1, 31, 33, 34, 35 [Ipaktuueckoe | «Pacuer ropenus
Tomuso 3aJaHHe TOILTHBAY
MeTaJuTypruuec
KHX Teueit
Ne2 Paznen 2. V1, 31, 33, 34, 35 [IpakTuueckoe | «PacyeT BBICOTHI
OCHOBBI 3aJaHue JILIMOBOM TPYOBI»
MEXaHUKH
MEYHBIX Ta30B
Ne3 Paznmen 3. V1, 31, 33, 34, 35 [TpakTnueckoe | «Pacuer
OCHOBBI 3aJaHHe TEII0BOr0 IIOTOKA
TerJtonepeay U pacnpenerncHue
H TEMIEpaTyp B
CTEHKAaX IeYn»
Neq Paznmen 4. V1,31, 33, 34, 35 [Ipaktnueckoe | «Pacuer BpeMeHU
Harpes 3aJJaHue HarpeBa MeTajlia B
MeTajlIa U METaITyprUYECKOM
paloHaIbHBIC TIEYM»
PEKUMBI
Harpena
Ne5 Homyck k V1, 31, 33, 34, 35 Kontponbusiii | 1. YcranoBure
AK3aMEHy TECT NOPSIOK
TEeXHOJIOTHYECKUX
onepaumu
KHCJIOPOIHO-
KOHBEPTOPHOH
IIABKH
1. 3anuBKa yyryHa
2. 3arpy3ka
IUTaKO00Pa3yroIu
X

3. 3aBasika ckpana
4. Benenue B
KOHBEPTOpP PypMmbI
U TIPOJTyBKa

5. CnuB mimaka

6. Beimmyck cranu
2. 3akoHumuTe
ompeaeJieHuUe.
IIeun KOCBEHHOTO

Harpesa rjae,
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HarpeBacMblil
METaJllI OTASIEH OT
IIEYHBIX r'a30B,
Ha3bIBAIOTCS

3. YcranoBure
NPaBUJILHYIO
MmocJIeI0oBaTEeJILHO
CTh JIBHIKEHHS
JBIMOBBIX Ta30B
1. IsimMoBas Tpyba
2.
Meramtypruueckas
1evb

3. Tem10o0OMeHHUK
4. OyncTHBIE
COOPYKECHHUSI

4. BoiGepeTe
NPaBUJIBHbIN
OTBET.

CHIILHBIMHA Ta3aMH
OKHCJINTESIMU
SIBJITFOTCSL:

1)CO; CO,

2)Hz; N2

3)CO; H;

4)C02; Hzo

5. BoiOoepure

NPaBUJIbHbIH
oTBeT
Koadpdunuent
TEMIIEPATYPOIPOBO
JTHOCTH

OMpPCACIIAACTCS 11O

dbopmyre:
AQ=qgF
Fa="2
oC
BR=1
[24

6.lonummure
onpeeseHue.
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IIpouecc
B3aUMOICUCTBHS
TOILINBA c
OKHCIIUTEIICM,
COIPOBOXKAAIOIIUMA
cs BBIZICJICHHEM
TeIIa

Ha3bIBACTCS

7.BbiOepere
NPaBUJIbHbIH
OTBeT.
YcrpoiicTBo IS
CKUTAHMS
ra3zo00pasHoro
TOIUIUBA :

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

8. BoiOepere
NPaBUJIbLHBIH
OTBeT.

[Iponecc ropenus,
IpU KOTOPOM
CMEIIIEHNE U
rOpeHue TOIUINBA
HEpa3/1eIUMBL, T.€
COBEpLIAIOTCS
MPaKTUYECKU
OJIHOBPEMEHHO:

A .xuHETH4ECKOE
ropeHue
b.HenonHoe
ropeHue
B.nonHoe ropenue
I.muddy3noe
ropeHue

9. lonuimre
onpenaeneHue.
YacTHbll ciydan
IJIaMeHH, Koria
TOIJIMBO U BO3J1yX
MOCTYHAIOT B MeYb
B BHJIE CTPYHU U
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3aTeM MOCTETIEHHO
NepPEeMENINBAIOTCA
—3TO

10. BoiGepete
NMPaBUJILHBIH
OTBeT.

B dopcynkax
BBICOKOT'O
JABJICHUS
pacnbuIMTeNneM
CIIY’KHT:

A. BEHTWIATOPHBIN
BO3/1yX

b.ropstunii map
B.xomnpeccopHblit
BO3JlyX
I".xomonusbIi
BO3JlyX

11. BoiGepeTe
NPaBUJIBHBIN
OTBeT.

YcnoBue, Kkoraa
COJIep KaIUICS B
MPOJYKTax
CropaHus nap
oxJIaXxmaeH ¢ 373 oK
o 273 %K u rerio
Ha UCTMapeHue
BOJIbI HE
YUUTBIBAETCS MPU
CrOpaHuM TOIUINBA:
A.BbICIIas TEIIOTA
CropaHus
b.Hu3mas remora
CropaHus
B.nonnas Tennora
CropaHus
B.temneparypa
12.BcTraBbTe
NponyleHHbIe
cJIOBA.
TennmomaccooOMeH
MEXIy TellaMH C
pa3IUIHBIM
arperaTHbIM
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COCTOSIHHEM
Ha3bIBACTCA

13.lonotHuTE
onpejaeieHue.
Pacnpoctpanenue
TEIUIOTHI B cpefie ¢
HEOJTHOPOJIHBIM
pacnpeneneHueM
TEMIIEPATYPHI,
OCYILIECTBIISIEMOE
MaKpOCKOMUYECKU
MU YacTULIaMU
KUJKOCTU TIpU €€
nepeMenieHu- 3TO

14 TononuTe
onpejaeieHue.
CBoiicTBO
MaTtepuaia
MPOTUBOCTOATH
epexory B
TECTO0Opa3HOE WU
KUJKOTEKyUee
COCTOSIHHE pu
BBICOKHX
TeMIeparypax  —
3TO

15.Bbi0epeTe
NPaBUJIbHbIH
OTBeT.
TennooOMeHHBIN

armmapar,
paboTarouii - pu

CTallMOHAPHOM
TEIJIOBOM
COCTOSIHUH, rne
TEIJIO OT JIBIMOBBIX
ra3oB K
HarpeBacMomy
BO3AYXY
nepenaeTcss  4epes
pa3aenuTeNbHYIO
CTEHKY:
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A.pereneparop
b.pexyneparop
B.xepamunueckas
TpyOKa

[".xoten —
YTHIIU3aTOP

[IpomexxyTouH
asl aTTecTanus

DK3aMeH

V1,31, 33, 34, 35

DK3aMeHaIuo
HHBIE OWJIETHI

Bomnpocsl k
IK3aMeHy
1)Posb

METaJUIypru4eCcKOon
TETJIOTEXHUKH B
HapOIHOM
X0341CTBE
2)['openue
TBEPOTO TOILINBA
3)XapakrepucTuka
HPOLIECCOB FOPEHUSI
4)openue
KHJIKOTO
TBEPAOTO TOILINBA
5)['openue
ra3zo00pa3Horo
TOIUIABA

6)O0mias
XapaKTEepPUCTHKA
TOIUIABA

7)ITonHast
XapaKTepUCTHKA
TOIUIHBA
8)I'openku
9)®opcyHkn
10)[TonHoe u
HETOJTHOE TOPEHUE
11)Teopun
rOpEHHsI TOTUTNBA
12)VpaBHenue
bepuymu u ero
pUMEHEHHE
13)I1epenaua Temna
4yepe3 OJIHO- U
MHOTOCJIONHYIO
CTEHKH TMPH
IPaHUYIHBIX
YCJIOBUSIX TIEPBOTO
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poxna
14)I1epenaua Tema
4yepe3 OJIHO- U
MHOT'OCJIOUHYIO
CTEHKH TMPH
IPaHUYHBIX
YCIIOBUSIX TPETHETO
pona
15)/IunaMudecKmii
Harop
16)/Iunamuka
ra3oB

17)CraTuka razoB
18)OcHoBHbIE
HOHSTHS
TerooOMeHa
19)Temnodusmueck
UE OCHOBBI
KOHBEKTHBHOTO
TernooOMeHa
20)Termooomen
U3JTydCHHEM
21)OcHoBHBIC
3aKOHbI
TerooOMeHa
U3JIyICHUEM
22)CnoxHBIN
TerI1000MeH
23)Ieperpes u
HepeKoT MeTasia
24)OCHOBHBIC
HOHSTHS
panuoHaIbHOU
TEXHOJIOTHH
Harpesa MeTasuia
25)IedexT
Harpesa MeTauia
26)Knaccudukanus
OTHEYITOpPOB
27)Paboune u
dusnueckue
CBONCTBA
OTHEYIOPOB
28)CBoiicTBa
OTHEYIOPOB
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29)Ouncrka
JBIMOBBIX Ta30B
30)PekymiepaTopsl
31)Korbi-
YTUIIU3aTOPbI
32)Tennodusnueck
1€ OCHOBBI
YTUIIU3ALUY TEeIUIa
33)OxnaxnaeHue
METAILTYPTHUECKUX
neyen

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

37) Tepmudeckue
neqn
38)Kucnopoausie
KOHBEPTEPHI
39)2nekTponeyn
40)Knaccudukamms
METAITyPTUYECKUX
neyei
41)MapreHoBCcKHE
eqn
42)TemnnorexHuka
CTaJIeTUIaBHMIIHOTO
TIPOU3BOJICTBA
43)leun
CTalleTIaBIIIBHOTO
IPOU3BOJICTBA
44)KonmnakoBbie
eqn
435)IIpoTsxHble
TeYH

46)Ileun st
HarpeBa CIIMTKOB
MOJT TPOKATKY

47 eun niist
HarpeBa OJIOMOB U
ci100B

48)CanouyHble eyu
IIpakTH4eckune
3aaHus
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1)3agaun Ha
orpeseNeHue
KOJIMYECTBA TeIia
nepeaHHOTO
TEIJIOTPOBOIHOCTD
10

2)3anaun Ha
orpeeNeHue
KOJIMYECTBA TeIlia
nepeaHHOTOo
U3IIy9CHHEM
3)3amauu Ha
onpeesecHue
BPEMCHH Harpena
MeTaia
4)3amaum Mo
YTUIIU3alUU Teria
5)3amaun Ha
orpesesieHue
JTUHAMHYECKOTO
JIaBJICHUS U
TUAPABIMYECKOTO
TuameTpa
6)3axaun Ha
orpesesicHue
CTENIEHU YEPHOTHI
rasoB

7)3anauu Ha
orpesieNieHue
KpUTEPUEB
og00ust
8)3amaun Ha
orpesieNieHue
KOJINUECTBa
MIPOYKTOB
CropaHus
9)3anaun Ha
ornpeseneHue
KOJINYECTBa
BO3/IyXa,
HEeO0XO0IMMOTO IS
TOPEHUS TOTUIHBA
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JUCT PETUCTPAIIUU U3SMEHEHUM U JOTTOJTHEHU

n/m

Pasnen paboueii
TPOTPAMMBI

KpaTKoe COACpIKaHUEC I/I3MCH€HI/IH/,HOHOJ'IH€HI/IH

Mara,
No
MIPOTOKOJIA
3aceaHus
TTIK

IToanuce
npeacenaTens
TIHK

Pabouas mporpamMma yaeOHoit JUCIUATUTAHB
«TemmorexHuka»  akTyanm3upoBaHa. B pabouyro
POTpaMMy BHECEHBI CIECAYIOIINE H3MCHEHHS:

3 YCJIOBUS
PEAJIM3ALIUUA
[IPOIPAMMBI

JIACLUTIINHDI

B cBs3u ¢ OOHOBIEHHEM MAaTEPHUAIBLHO-TEXHUYECKOTO
obecrieuennst 1. TpeOoBaHUS K  MHHHUMAaIBHOMY
MaTepUabHO-TEXHUYECKOMY OOECHECYCHUIO YUTaTh B
HOBOM peaKIyu:
Kabunet TemnorexHuKu
VYuebHas ayauTopuss JUIA  IPOBEIEHHS  yYCOHBIX,
MPAaKTUYCCKUX 3aHATUN, JJISI CaAMOCTOSTEIBHON padoTHI,
JUISl TPYMIIOBBIX M WHIMBHIYAIbHBIX KOHCYJIbTALUM, IS
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaIUu.
PaGouee  MecTo  mpemnojaBaTelis: MePCOHATbHBIN
KOMITIOTEp, pabourie MecTa OOydYaroIIuXCs, J0CKa
ydeOHas1, yaeOHas MeOeib
MS Windows (nmoamucka Imagine Premium) morosop /JI-
1227-18 ot 08.10.2018, cpox aeiictus:11.10.2021
MS Windows (noamucka Imagine Premium) morosop /JI-
757-17 ot 27.06.2017, cpox geiictBua:27.07.2018,
Calculate Linux Desktop cBoGomHo pacmpocTpaHsieMoe
I1O (https://www.calculate-linux.org/ru/), cpok neiicTBus:
OeccpodHo
MS Office Nel35 or 17.09.2007, cpok neiicTBus:
OeccpodHo

7 Zip cBobomHo pacmpoctpansiemoe (https://www.7-
zip.org/), CpoK AeHCTBUs: OecCpouHO

16.09.2020
I.
IIporokon
Ne 1

lollecas)

3 YCJIOBUS
PEAJIM3ALINNA
[IPOI'PAMMBI

JCIUTITMHEI

B cBs3u c 3akimoueHHEM KOHTPAKTOB CO CTOPOHHHUMH

JJeKTPOHHBIMH  OmOnmotreuHbiMu  cuctemamu  DBC

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

«3HAHUYM», 01.09.2020 r. mo 31.08.2021 r.) m.

NudpopmanmonHoe obecriedeHre OOYYEeHHS  YUTATh B

HOBOM pe/laKIyu:

OcHoBHas1 JiuTEpaTypa

1. Hy6posckas, E. FO. TemmorexHuka [DIeKTPOHHBIH
pecypc] : yuebnoe mocobume [mms CIIO] / E. I1O.
Hy6posckas ; MI'TY. - Marautoropck : MI'TY, 2015.
- 1 onexrpon. omt. guck (CD-ROM). — Pexum
JIOCTyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?na
me=596.pdf&show=dcatalogues/5/8827/S96.pdf&view
=true . — MakpoOOBEKT.

2. KymunoB, B. A. Temrorexuuka [DIeKTpOHHBINA
pecypce] : yuebHoe mocobme / B. A. Kynunos, 3. M.
Kapramos, E. B. Credaniok. - MockBa: KYPC,

Wudpa-M, 2015. - Pexxum JIOCTyMa:
https://new.znanium.com/read?id=169108 . — 3aru. ¢
9KpaHa.

3. JIamkwuos, B. n. Teoperuueckue OCHOBBI
TEIUIOTEXHUKU [DJEKTPOHHBIH pecypc] : ydeOHOe

nocobue / B. W. Jlamxkos. - Mockea : KYPC, HUI]
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (Ileperuiér)
ISBN 978-5-905554-85-8 - Pexum jgoctyma:

16.09.202
Or.
[Iporokon
Ne 1

6/1 m/w
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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
JonoHuTeNbHAS JUTEpPATYpa

. KymmaoB, A. A. TemromaccooOMeH [DneKTpOHHBII
pecype] : yuebHOoe mocobme / A. A. KymmsoB. -
Mocksa : Uur(pa-M, 2015. - 375 c. - Pexxum gocryma:
https://new.znanium.com/read?id=8439

. CpeunmkoBa, H. 0. IIpakTukymM 1m0 TeXHHYECKOMH
TEPMOJIMHAMHUKE U TEIUIOTEXHUKE [DIEeKTPOHHBIN
pecype] : mpaktukym / H. 1O. Cseunukosa, C. B.
IOnuna, A. B. TopoxoB ; MI'TY. - Maruuroropck :
MI'TY, 2018. - 1 anektpon. omnt. auck (CD-ROM). -
Pexum JocTyma:
https://magtu.informsystema.ru/uploader/fileUpload?na
me=3545.pdf&show=dcatalogues/1/1515134/3545.pdf
&view=true . - MakpooOBEKT.
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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
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