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1 OBIIASA XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YUYEBHOU
JUCIHUIIVIMHBI «TEIIVIOTEXHUKA»

1.1 ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

PaGouass mporpamMma y4eOHOW AMCIUIUIMHBI « TEIJIOTEXHUKa»  SIBJISACTCS YacCThIO
MpOrpaMMbl TIOJTOTOBKU CIICIHATMCTOB CpeAHero 3BeHa mo crnernumanbHocTH 22.02.01
Mertamnypruss 4epHbBIX MeTauioB. Pabowast mporpamMma cocTaBiieHa JJisi OYHOW (HOpMBI
00y4eHusl.

1.2 MecTo aucHUIUIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH CIENHAJINCTOB
CpeaHero 3BeHa

Y4yeOHass mucHUIUIMHA « TeIIOTeXHUKa» OTHOCUTCS K  00menpodeccunoHanbHOM
JUCIUILIMHE Y4eOHOro IMKJIIA.

OcBoeHuto yueOHON AMCUUIUIMHBI TPENNIECTBYET H3Y4YEeHHE Y4YEOHBIX TUCIMIUIMH
«Marematukay, «Ouznkay, «XuMHs».

Jucnunnuna «TemorexHuka» SBiIseTcs NPeAUIeCTBYONIEH 111 U3YYEHUS CIIETYOMNX
y4eOHBIX AUCUUIUINH, TPO(ECCUOHATBHBIX MOTYCH:

-IIM 01 Benenue TEXHOJIOTHMYECKOTO MpOIECCa MPOM3BOJACTBA YEPHBIX METAJIOB
(uyryHa, ctanu u GpeppocCIiaBoB);

- [IM 02 Opranu3anusi paboThl KOJUIEKTUBA HA IPOU3BOICTBEHHOM Y4aCTKe

- [IM 03 YuacTtue B 3KCHIEpUMEHTAIBHBIX U UCCIIE0BATEILCKUX paboTax

1.3 Leap n niianupyemble pe3yJibTaThl 0CBOCHUS AUCHHUILIMHBI:

ConepkaHue TUCHUIUIMHBI OPUEHTUPOBAHO HA IMOJTNOTOBKY OOYYaIOUIMXCS K OCBOCHHUIO
npoeCCHOHATIBHBIX MOJYJIEH MPOrpaMMbl IOATOTOBKH CIEIHAIMCTOB CPEIHEro 3BEHA II0
CMEUATLHOCTU U OBJIAJICHUIO CISTYIOIIMMH OOIIMMU U MPOPECCHOHATEHBIMA KOMIETEHIMSIMU:

I[IK 1.1. OcymiecTBidATh TEXHOJOIMYECKUE OIEpaluu IO IPOU3BOJACTBY YEPHBIX
METAaJIJIOB.

IIK 1.2. Hcnonb3oBaTh CUCTEMBbI aBTOMATUYECKOTO YIPABJICHUS TEXHOJIOTHYECKUM
IIPOLIECCOM.

I[IK 1.3. DOkcmiyaTupoBarb TEXHOJOTHYECKOE U MOJBEMHO-TPAHCIIOPTHOE
o0opyoBaHue, 00ecreurnBarolee NPoLecC MPOU3BOJICTBA YEPHBIX METAIIIOB.

IIK 1.4. Ananu3upoBaTh KaueCTBO ChIPbsI U TOTOBOM MPOIYKIUH.

[IK 2.1. ItanupoBaTh W OpPraHU30BBIBATH COOCTBEHHYIO JCSATECIBLHOCTH, pPa0dOTy
MoJipa3fieNieHusl, CMeHbI, y9acTKa, OpUrajpl, KOJJIEKTUBA UCTIOTHHUTENEH.

[1K 3.1. [Ipuaumath ydactue B pa3pabOTKe HOBBIX TEXHOJIOTHH M TEXHOJOTHUYECKUX
IIPOLIECCOB.

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

B npouecce ocBoeHMSs AUCHHMILUIMHBI Y CTYAEHTOB J0JIKHbI (opmMupoBaThCS
o0mme KOMIEeTeHI NN

OK 1. Ilonumars CyniHOCTh M COIMATIBHYIO 3HAYMMOCTh CBOEH Oymyried mpodeccun,
IIPOSIBJIATH K HEM YCTOMYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO NESTEIBHOCTh, BBIOMpATh THUIIOBBIE METOIBI U
CIIocOObI BHITOMHEHUS MPO(ECCHOHANBHBIX 3a/1a4, OLIEHUBATh UX A(P(HEKTUBHOCTD M KAYECTBO.

OK 3. [IpuHuMaTe penieHus B CTaHAapPTHBIX U HECTAHIAPTHBIX CUTYALMSIX M HECTH 34 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBusTh TOMCK W HCHOJb30BaHWE HWHGOPMALUK, HEOOXOAUMON JUIS
3(pheKTUBHOTO BBHINOIHEHUS MPO(PECCHOHATBHBIX 3aa4, MPO(PECCHOHATFHOTO U JIMYHOCTHOT'O
pa3BUTHSL.

OK 5. Hcnomb3oBarh  MH(OPMAIMOHHO-KOMMYHHUKALIIOHHBIE ~ TEXHOJIOTMH B
npoeccuoHaIbHON JIESITETbHOCTH.



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

MPOLIECCOB TOPEHUS U TEINI00OMEHA
B MCTAJUTYPIruiCCKHUX Ic4uax,
(HarpeBaTeIbHBIX U IJIABUIILHBIX );

Koo IIK/ OK Ymenusn 3uanusn
IIK 1.1 V1. npou3BOIUTh pacyeThbl 31. OCHOBHBIE MIOJIOKEHNUS
MPOIIECCOB TOPEHUS U TEIUIOOOMEHA | TETUIOTEXHUKU U
B METAJITyPrUUECKUX Ievax, TEIIOHEPTETUKH;
(HarpeBaTeIbHBIX U IJIABUIIBHBIX ); 32. Ha3HAUYEHHE U CBOWCTBA
OTHEYIOPHBIX MaTEePHAIIOB;
34. TOIIMBO
METAJTyPrUYeCKUX meue u
METOJUKY pacieTOB TOPECHHUS;
I[IK 1.2 V1. npou3BOIUTh pacyeThbl 33. yCTpOHCTBa U MPUHIIHUIIBI
IIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | JEHCTBUS METAJUTYPrUYeCKUX
B METAJTyPrUYECKUX Ieyax, neyei;
(HarpeBaTeIbHBIX U IJIABUIIBHBIX );
IIK 1.3 V1. npou3BOIUTH pacyeThbl 33. yCTpoMiCTBa U MPUHIIHUIIBI
IIPOLIECCOB FOPEHUS U TEIJIO0OMEHA | JEHCTBUS METAJUTYPrUYECKUX
B METAJTyPrUYECKUX Teyax, neyei;
(HarpeBaTeNIbHBIX U IIABUIIBHBIX );
I[IK 1.4 V1. npou3BONUTH pacyeThbl 35. 3aKOHOMEPHOCTHU
IPOILIECCOB FTOPEHUS U TEIIOOOMEHA | MPOILIECCOB
B METAJTyPrUUECKUX IeUax, TEermIoMaccooOMeHa B
(HarpeBaTeIbHBIX U TUIABUIIBHBIX); METAJTYPTUUYECKUX T1€YaX;
K 2.1 V1. npou3BOIUTH pacyeThbl 31. OCHOBHBIE IIOJIOKEHUS
IPOILIECCOB FTOPEHUS U TEIIIOOOMEHA | TEIIOTEXHUKU U
B METAJITyPrUUECKUX IeUax, TEIUIOPHEPTETHKH;
(HarpeBaTeIbHBIX U IJIABUJIBHBIX ); 35. 3aKOHOMEpPHOCTHU
IPOLIECCOB
TEIIOMaccooOMeHa B
METAJTYPTUUYECKUX ITeYax
K 3.1 V1. npou3BOIUTH pacyeThl 31. OCHOBHBIE MTOJIOKEHUS
IIPOLIECCOB FOPEHUS U TEIJIOOOMEHA | TEIIOTEXHUKH U
B METAJTyPrUYeCKUX Meyax, TEIIOPHEPTeTUKH;
(HarpeBaTeIbHBIX U IJIABUIILHBIX ); 32. Ha3HAYEHHE U CBOMCTBA
OTHEYIIOPHBIX MaTEPUAJIOB;
[IK 3.2 V1. npou3BOIUTH pacyeThl 31. OCHOBHBIE IIOJIOKEHUS

TCINIOTCXHUKH U
TCIINIOOHCPICTUKH

35. 3aKOHOMEpPHOCTHU
MIPOIIECCOB
TEMIOMaccoOOMeHa B




MCTAJUTYPTUYCCKUX IM€Yax

OK'1 V02.1. pacnio3HaBath u 302.1. anroput™mbl BBIOOpa
aHAJTM3UPOBATH MPO(ECCHOHATBHYIO | TUIIOBBIX METOJIOB U
3a/1avy W/ Wi rnpooiemy; CIOCOOOB BBITIOJTHCHHS
VY 02.2. onpeaensTh 3Tanbl pemeHus | TpodecCHOHaIbHBIX 3a1a4;
npodeccuoHanpHOM 3a1a4H,
COCTaBIISITh M PEAIM30BbIBATH IUIaH
JIEUCTBUSA MO TOCTUKECHUIO
pe3yJibTaTa;
OK 2 V02.1. pacnio3HaBath u 302.1. anroput™mbl BBIOOpa
aHAJTM3UPOBATH MPO(ECCHOHATBHYIO | TUIIOBBIX METOJIOB U
3a/1auy W/Wim rnpoosiemy; CIOCOOOB BBHITIOJTHCHHUSI
VY02.2. onpeaensTs 3TAlbl penieHust | npoQeccuoHaNbHbBIX 3a/1ay;
npodeccuoHanpHOM 3a1a4H,
COCTaBIISITh M PEAM30BBIBATH TUIAH
JIEUCTBUS 110 JOCTHKEHUIO
pe3ynbrara;
OK3 V03.1. npyHUMATh pelieHus B 303.1. anropuT™Mbl NPUHATHUS
CTaHAapTHOU PO ecCHOHATBHON pelieHus B
CUTYallUu U OMNpPEENSITh npodeccuoHaTbHBIX
HEOOXOTUMBIE PECYPCHI; CTaH/IAPTHBIX CUTYAIIHSIX;
OK 4 Y04.1. onpenensate HEOOXOUMbBIE 304.1. HoMeHKIIaTypa
MCTOYHUKH MHPOPMALINH; UH(POPMALIMOHHBIX
Y04.2. BeaensaTh Hanboee UCTOYHUKOB IPUMEHSEMBIX B
3HaYUMOE B U3y4aeMOM MaTepuaie u | npodeccruoHalbHON
CTPYKTYpUPOBATH MOJIy4aeMYHO NeSITeNIbHOCTH;
UHOPMALIHNIO; 304.2. npuemsl
CTPYKTYpUPOBAHHUS
UHpOpMaLny;
OK5 VY05.1. ucnonb3oBaTh CpeicTBa 305.1. coBpemeHHbIE
nH(pOpMaIIMOHHO- CpPEACTBA U YCTPOMCTBA
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA UH(POPMATU3AIUH U TIOPSIOK
JUISl pelIeHus MpodeccunoHaNIbHbIX UX MPUMCHCHHSI,
3ajady;
OK 6 VY06.1. paboTaTh B KOJUIEKTUBE U VY 06.1. 0CHOBHBIE IPUHIIUIIBI
KOMaHJI¢; paboThI B KOJIJIEKTHUBE;
306.3. ciocoObl pa3perieHus
KOH()JIUKTOB B
npodecCuoHaTbHON
NeSITeNIbHOCTH;
OK 8 VY08.2. onpenensiTh U BRICTPAaUBATh 308.1. myTH CTaHOBJIEHHUS

TPaeKTOPUH NMPO(ecCHOHATBHOTO
Pa3BUTHS U CAMOOOPA30BaHMS;

CricuaJInCTa U pa3sBUTHUA
JINYHOCTH,




2 CTPYKTYPA M COJAEP)KAHUE YUYEFHOM JUCITATLINHBI

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUIbI Y4eOHOH padoThI

Buna yueOHoii padoThl Oonem
4acoB

MakcumaabHas yyeOHasi Harpy3Ka (Bcero) 99

O0s13aTe/IbHASI AYTUTOPHAN YUeOHAsT HAarpy3Ka (Bcero) 66

B TOM YHCIIE:

JICKIIUU, YPOKHU

MPAKTHYECKUE 3aHATHS 22

J1a00paTOPHBIE 3aHSTHUS -

KypcoBasi pabota (TIpoeKT) -

CamocrosiTesibHas padora 33

d)opMa npOMexcyTquoﬁ aTTCCTalluH - OK3dMEH




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

HaumenoBanme Conep:kanue y4eOHOT0 MaTepHuaJia, NpaKTUYecKue 3aHATHS, O0bem Koant
pa3aeyioB U TEM caMocCTosiTe]IbHAs padoTa 00y4aromuxcs 4acoB KOMIIeTeHI{Hii/0CBaHBaeMbIX
3JIEMEHTOB KOMIICTCHIINHU
1 2 3 4
Beenenune BxonHolt koHTposb. MHCTpYKTHBHBIM 0030p Hporpammsl yueOHOU 2
JUCLUHUIIMHBI U 3HAKOMCTBO CTYJEHTOB C OCHOBHBIMHM YCJIOBHSIMH H
TpeOOBaHUSMH K  OCBOCHHIO OOmMMX ©  TPOPECCHOHATBHBIX
KOMIIETCHIINH.
Pazgea 1. TomimBo MeTa/IyprudecKux nevei 10 OK/IIK
Tema 1.1. Copepxanne yaeOHOro MaTepuana 2 31. OCHOBHBIE MOJIOKEHUS
Oo6masn Bunpl TormBa. XapakTepucTuka TOIiuBa (Kiaccudukarus, 2 TeIIOTEXHUKH 1
XapaKTepuCTUKA XUMHUYECKUM COCTaB, TEIJIOTA CTOPAHUS) TEIUI03HEPreTHKY;
TonMea 34. TOTIMBO
METaJUTyprHUeCKHUX Meuen u
METOJMKY pacyeToB
TOpEHUS;
Tema 1.2. Copnepkanne y4eOHOro MaTepurana 6 V1. npou3BOAUTH pacyeThl
Teopusi ropenust [Ipoueccel ropeHust ra3000pa3HOTo, KUAKOTO U TBEPAOTO TOILINBA. 2 MPOLIECCOB TOPEHUSI U
pa3au4HbIX BUAOB | CriocoObl pacueTa ropeHusl TOTLINBA. TEII000MEeHa B
TOIJIMBA B Me4Yax METaJUIyprUUeCKHX Ievax,
[IpakTrueckue 3aHATUS (HarpeBaTeIbHBIX U
Pacuer ropenus tomnnsa 4 MJIaBUJIBbHBIX);
31. OCHOBHBIE MMOJOKEHUS
TEIJIOTEXHUKHU U
TEIJIOOHEPTETUKY;
34. TonnmuBo
METALTYPTHYECKUX TTeUeh U
METOMKY pacyeToB
TOpEHNs;
Tema 1.3 CopepxaHrie yaeOHOT0O MaTepuana 2 31. OCHOBHBIE MTOJIOKECHUS
YcrpoiicTBa 14 KoHcTpykinu u 0671acTh TPUMEHEHHUS TOTUTMBOCIKUTAIOIINX YCTPOMCTB. 2 TEIUIOTEXHUKH U
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CXKMI'aHHud TOIIJINBA

KoHCTpyKIIMU TOpeok, 00J1IacTh MX MPUMEHEHHUS. Y CTPOMCTBA JIs
CKUTaHUs )KHUJIKOTO TOIUTUBA (POPCYHKH HU3KOTO U BEICOKOTO
JIABJICHUSA).

TEIJIOPHEPTETUKH,
33. yCTpoiCcTBa U IPUHIIUIIBI
JNEUCTBUSA
METAJUTYPTHYECKUX TEUEH;

35. 3aKOHOMEpPHOCTH
MIPOIIECCOB
TeIIoMaccooOMeHa B
METAJUTYPrHUECKUX Meuax

Pa3nen 2. OcHOBBI MeXaHUKU NMEYHBIX Ta30B 20 OK/TIK
Tema 2.1. CopepxaHnie yaeOHOro MaTrepuana 2 31. OCHOBHBIC TIOJIOKESHHS
CraTuka razos CBolicTBa )KHJIKOCTEH ¥ ra30B, ra30BbIc 3aKOHBI (GU3UKH. OCHOBHOE 2 TEIUIOTEXHUKHU U
YPaBHEHHE CTATUKH KUAKOCTEHN U ra30oB. CTaTUUECKUN U TeTIOSHEPTETHKI;
T€OMETPUUYECKHUI HAIOPBI 33, yeTpoicTBa H IPUHIAIE
IEUCTBUS
METaJUTyprUUeCKUX Meyei;
35. 3aKOHOMEpPHOCTHU
MIPOLECCOB
TEIJIOMaccooOMeHa B
METaJUTYPTHUECKHUX Meuax
Tema 2.2 Copneprkanne y4eOHOro MaTeprana 18 V1. npou3BOIUTH pPacyeThl
JAuHaMuKa razos 3aKoHBI IBJKEHUS T'a30B B reyax. YpaBHeHue bepHymin 2 [IPOLECCOB T'OPEHUS U
[IpakTuueckue 3aHATUS TEII000MEeHa B
PacueT BbICOTHI ABIMOBOM TPYOBI 4 METaJUTyprUUeCKHX Ievax,
CamocTtosTenpHas padoTa 00yJaronuxcs 12 (HarpeBaTeIbHBIX U

TJIAaBWJIBHBIX );
31. OCHOBHBIE MMOJOKEHUS

TEIJIOTEXHUKHU U
TEIJIOOHEPTETUKH;

33. yCTpOiCTBAa U MPUHIHUIIBI
NIEUCTBUS
METaJUIyprU4eCKUX IEUEeH;




35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TerioMaccooOMeHa B
METaJUTYPTHUECKHUX Meuax

Pa3nen 3. OcHOBBI TelIONepenayu 10 ITK\OK
Tema 3.1 CopepxaHne yaeOHOT0o MaTrepuaa 6 VY'1. mpou3BOIUTE pacyeThl
TensionpoBogHoCTH 2 IIPOLIECCOB I'OPEHUS U
[TpunuMn pactpeneneHus: TeMrepaTypsl B CTeHaX MPU CTAIMOHAPHOM TerI000OMeHa B
TCIIONPOBOAHOCTH. METaTYPTUYCCKUX IIeYax,
[IpakTrueckue 3aHATUS (HarpeBaTeIbHBIX 1
Pacyer TermoBoro noroka u pacupeneneHue TeMneparyp B CTEHKax Me4u 4 IIaBUIIBHBIX);
31. OCHOBHBIE MOJOKEHHUS
TEIJIOTEXHUKU U
TEIIOHEPTETHKHY;
33. yCTpoiCTBa U IPUHIIUIIBI
NEUCTBUSA
METALTYPTHYECKUX MEUECH;
35. 3aKOHOMEpPHOCTH
IIPOLIECCOB
TermIoMaccooOMeHa B
METaJUTyPTHUECKHUX Ieuax
Tema 3.2 Cogepxanue yaeOHOTO MaTepHana 4 V1. npou3BOUTH pacyeThbl
Tensiooomen MPOIIECCOB TOPEHUSI U
Bu1bl KOHBEKTHBHOTO TEIIO0OOMEHA 2 TerI000MeHa B
HpaKTI/I‘{eCKI/Ie 3aHATUS MCTAJLUTYPIUYCCKUX II€Yax,
Pacuet xoaddurpieHTa TEIIIONPOBOIHOCTH METAILIA 2 (HarpeBaTe/IbHEIX U

MJIaBUJIbHBIX );
31. oCHOBHEIC OI0XKCHUS

TEIJIOTEXHHUKU U
TETIOHEPTETHKHY;

33. yCTpoiCTBa U IPUHIIUIIBI
JNEUCTBUSA
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METAJUTYPTHYECKUX TEYEH;

35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TerIoMaccooOMeHa B
METaJUTYPTHUECKHUX Meuax

Pa3nen 4. HarpeB MeTajuia m paiiMoHajibHbIe PesKMMbI HarpeBa 30 ITK/OK
Tema 4.1 CopepxaHre yaeOHOT0 MaTrepuaa 25 VY'1. mpou3BOIUTE pacyeThl
HedexTnl HarpeBa | [Iporecchl, mpoTekaoIirne Ha MOBEPXHOCTH METajlla IPU HarpeBaHUU U 2 MIPOLIECCOB TOPEHUs U
MeTaJj1a BHYTPHU HarpeBaeMoro Merauia. Meroipl pacyeTa HarpeBa MeTajia. TErI000MeHa B
[TpakTryeckue 3aHITHS METAJLTyprHUecKUX Teyax,
OrnpezesieHne pexuMOB HarpeBa TOHKUX U MACCUBHBIX TEJ 2 (HarpeBaTENbHBIX U
CamocTosrenbHas pabota 00ydaronuxcs 21 IIaBUJIbHBIX);
31. OCHOBHBIE MOJOKEHUS
TEIJIOTEXHUKU U
TEIUIOOHEPTETHKH;
33. yCTpO#CTBA U IPUHITUIIBI
NENCTBUSA
METAUTYPTHYECKUX MEeUECH;
35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TerioMaccooOMeHa B
METATYPrUYECKUX Meyax
Tema 4.2 Copneprkanne y4eOHOro MaTepuana 5 V1. npou3BOIUTH pacyeThl
OcHoBBI Pexumbl HarpeBa MeTaiia U (akTopbl, 00eCIIeUNBAIOLIIE 2 IIPOLIECCOB FOPEHUs U
PalMOHAJIBLHOM palMOHAJILHYIO TEXHOJIOTHIO HarpeBa. TerI000MeHa B
TEXHOJIOTHM HarpeBa | [IpakThuecKue 3aHATUS METALTyprHYECKUX Tedax,
Merajia Pacuer BpemeHu HarpeBa MeTajljla B METaJULyprHUECKON Ieun 3 (HarpeBaTesbHbIX U

TJIaBWJIBHBIX );
31. OCHOBHBIE MMOJOKEHUS

TEMJIOTEXHHUKU U
TEIIOHEPTETHKHY;
33. yCTpoiCTBa U IPUHIIUIIBI
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JNEUCTBUS
METAJUTYPTHYECKUX TEUECH;
35. 3aKOHOMEPHOCTH
IIPOLIECCOB
TerIoMaccooOMeHa B
METaJUTYPTHUECKHUX Meuax

Pa3zgean 5. MaTepuasbl
neuei

AJIS1 COOPYKeHHUSs NMeveil  KOHCTPYKIHMHU CTPOUTEIbHBIX 3JIEMEHTOB

IIK/OK

Tema 5.1

Cogepxanue yueOHOro MaTepuana

Oruneynopusie,
TeNJIOU30IAIIHOHHBIE
U Apyrue
CTPOUTE/IbHBIC
MaTepHaJbl,
NpUMeHsieMble IIPH
COOPY KEeHUU neveit

Bunpl, cBoiicTBa 1 00J1aCTh IPUMEHEHUSI MAaTEPUAIIOB I COOPYXKEHUS
METaJUTypPTHYECKUX ITeUYeH.

31. OCHOBHBIC ITOJI0KCHHS
TEMJIOTEXHUKH U
TEIIOHEPTETHKHY;

32. Ha3HAYEHHE U CBOMCTBA

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

Tema 5.2

Copneprkanne ydeOHOro Marepuana

Kinagka nmedel n
CTPOUTEJIbHbIE
3JIeMEHThI JJI5

COOPY KEeHUS TeYeid.

Kareropuu u MeTo1bl KJ1aJKH, yCTPOUCTBO OCHOBHBIX CTPOUTEIBHBIX
AJIEMEHTOB HarpeBaTeIbHbIX MeYeH.

31. ocHOBHBIE HOIOKEHUS
TEIJIOTEXHUKH U
TETJIODHEPTETUKH,

32. Ha3HAYCHNE U CBOMCTBA
OTHEYITOPHBIX MaTEPHUAJIOB
33. yCTpoMCTBA U IPUHLIUIIBI
JieficTBUS
METAJLTyPrHUECKUX TeUeit;

35. 3aKOHOMEPHOCTH
IIPOLIECCOB
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TEIIOMaccoOOMeHa B
METaJUIypIHYECKHUX I1eUax

Pa3nes 6. YcrpoiicTBa Uil YTHAM3AIUM Telvia B eyax 7 IIK/OK
Tema 6.1 Copepxanue yueOHOro Marepuana 5 V1. npou3BONUTH pacyeThl
Temnorexunyeckne | Mertoas! yrunnsanuu teria. OOmas xapakTepucTuKa TeII000MeHa B 2 IIPOLIECCOB FOPEHUs U
OCHOBBI YTWJIM3ALMHU | pEKyINepaTopax, pereHepaTopax u KOTlax-yTHIN3aTopax. TerI000MeHa B
TEMJIa OTXO0ASIIIUX IIpakTryueckue 3aHATHS MCTAITYPTHYCCKHUX IeYax,
ABIMOBBIX I'a3oB. Pacuer termnoobMeHHUKa 3 (HarpeBaTeNbHBIX U
YcrpoiicTBa s IJIaBUJIbHBIX );
YTHJIM3ALMH TEIIa B 31. OCHOBHBIE MOJIOKEHUS
neyax TETUIOTEXHUKHU U
TEIJIODHEPTETUKH,
32. Ha3Ha4YEHHE U CBOWCTBA
OTHEYIOPHBIX MAaTepUaIoB
33. yCTpoMCTBA U IPUHLIUIIBI
JNEUCTBUSA
METALTYPTHYECKUX MEUECH;
35. 3aKOHOMEpPHOCTHU
IIPOLIECCOB
TerIoMaccooOMeHa B
METaJUTYPTHUECKHUX Ieuax
Tema 6.2 CopepxaHrie yaeOHOT0O MaTepuana 2 31. OCHOBHBIE MOJIOKEHHUS
Oxuaxkaenune neveid | CymHocTh oxnaxaeHus neyeit. CriocoObl OYMCTKH ra30B 2 TEIUIOTEXHUKH U

H OYUCTKA IBIMOBBIX
ra3oB

TETIOIHEPTETHKHY;

33. yCTpoMCTBA U IPUHLIUIIBI
JNEUCTBUSA
METAJLTyPrHUECKUX TeUeit;

35. 3aKOHOMEPHOCTH
IIPOLIECCOB
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TEIIOMaccoOOMeHa B
METaJUIyPIHYECKHUX I1eUax

Pazgen 7. KoHcTpyKkumMu nevei 11 MPOU3BOACTBA YePHBIX METAJJIOB, NeYel ISl HAarpeBa u 16 IIK/OK
TepM0OOPaOOTKH CIJIABOB
Tema 7.1 Copneprkanue y4eOHOro Mareprania 2 31. OCHOBHBIC TIOJIOKEHHUS
Kaaccndukamma n | Kiaccupukanus Merauryprudeckux neueit. TermmorexHnaeckue 2 TEIUIOTEXHUKA U
o0mas XapaKTEPUCTUKH PaOOTHI TICUEH TeTIOdHEPTETHKI
XapaKkTepucTUKAa .
o 33. ycTpOMCTBaA ¥ IPUHLIUIIBI
TeNJI0BOH padoThI .
eueii NEeHCTBUSA
METAJTyprUUeCKUX Teuei;
35. 3aKOHOMEpPHOCTH
MIPOIIECCOB
TEIJIOMaccooOMeHa B
METATYPrUYECKUX Medax
Tema 7.2 CopepxaHuie yaeOHOro MaTepuana 14 31. OCHOBHBIC TIOJIOYKEHHS
Metajutyprudeckue | YCTpOMCTBO M MPUHITUIT ACHCTBUSA JOMEHHOM M€Y, TEIJIO- U 2 TEIUTOTEXHUKA U
Me4Yu M KOHBepPTepbl | MAaCCOOOMEH B HEH. TeTIODHEPTETHKI
[Tokazarenu paboThl TOMEHHOM Meun 2 30 HasHAUCHIE H CBONCTBA
TennoTexHuKa cTajerIaBUiIbHbIX IPOIIECCOB 2
OTHEYTMOPHBIX MaTepUaIoB
Kucnoponnbie koHBepTEpHI 2 3 .
. YCTpOMCTBA U MPUHIIUTIBI
[Teun ns mHarpesa cauTkoB. [leun nns HarpeBa OJIIOMOB U CIISIOOB. 2 YCTpOHC PHHL
NEeNCTBUS
[Teun st Tepmuyeckoit 06pabOTKH COPTOBOTO MpOKaTa 2 META/UTypru€CKuX MCUCH;
[Teun mas Tepmudeckoit 00pabOTKU TopsiueKaTaHbIX TUCTOB. [leun mis 2 35. 3aKOHOMEPHOCTH
TEPMUYECKON 00paOOTKHU XOJIOTHOKATAHBIX JINCTOB U JICHTHI IponcccoB
TEIIOMaccooOMeHa B
METaJUTyPIHUeCKHUX Meuax
Bcero (MakcumMasibHasi yueOHasi HAarpy3Ka): 99
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3 YCJOBUS PEAJIM3AIIMA YYEBHOM TUCIUTIIAHBI

3.1 MaTtepuajibHO-TEXHHYECKOE o0ecevyeHne

Jnga peanuszanuu mporpaMMbl y4eOHOM AMCLHMIUIMHBI IPETYCMOTPEHBI CIEAYIOLIUE
CrHelalibHbIe TOMEIICHUS U OCHAIICHHE:

Tun u HauMeHOBaHHUeE

CNeNUATBHOTO OcHareHue crnenuaibHOr0 MOMEIICHHS
noMelnleHust
kaOuHeT TermnorexHuku | MynbTHMEIUHHBIE  CpPEICTBA  XpaHEHWs,  Mepeiadyd |
MIpeICTaBICHUS nH(pOpMaLIUH. Y4eOHo-MeTonYEeCKas

JOKYMEHTalUs, TNJAKTUIECKHE CPELICTBA
Tematnueckne makatel W npeseHtamu  (KoHcerpykius
MapTeHOBCKOM meun, JlyroBas oanekrponedb, KoHCTpykuus
JNOMEHHON meun). Maxketsl: JlomeHHass neub, UyryHOBO3HBIN
koB1, CTajiepa3IMBOYHBINA KOBII, MapTeHOBCKas neus, PaznuBka
CTaJIM CBEPXY

IToMmemmenue s [Tepconanbubie KoMIbioTEPHI ¢ TakeToM MS Office, BbIxoaom B
CaMOCTOSITENLHOMN WHTepHeT U ¢ TOCTYIOM B JIEKTPOHHYIO0 HH()OPMAIIMOHHO-
paboThl 00YJIAFOIIHXCS 00pa30BaTeNbHYIO CPEAy YHHBEPCUTETA

3.2 Y4eOHo-MeToaMYeckoe HW uHPOPMAINUOHHOe o0ecmeyeHne peaTu3aAUNHU
NMPOrpaMmblI
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,
2.M. Kapramos, E.B. Credantok. - MockBa: KYPC, Unadpa-M, 2015. - Pexum nmoctymna:
https://znanium.com/bookread2.php?book=486472. — 3ar. ¢ skpaHna.

3. Teopernueckne ocHOBbI Teruorexuuku/JIsmkos B. WU. - 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. Temnomaccoobmen: YuebHoe mocobue / A.A. Kynunos. - M.: UHOPA-M,
2012. - 375 c.: 60x90 1/16. - (Breicuiee obpazoBanue). (nepemiet) 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 pmocryma:
http://znanium.com/catalog/product/968729

NHTepHeT - HCTOYHUKM:

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 obecneuenue 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

¢BOOOHO OecCpovYHO
pacmpocTpaHseMoe

3.3 YueGHo-MeTOIMYECKOE O0ecedeHre CAMOCTOSITEIbHOI paGoThl 00y4aKOIIUXCS

CamocrosarenbHass pa0oTa sBIsSeTCS O00s3aTEIbHOM I KaXAOro 0O0Yy4arolerocs.
CamocTrosTenbHasi paboTa MOXKET OCYIIECTBIATHCS HWHAMBUAYAJIbHO WM TpyHnamMu B
3aBUCUMOCTH OT LIeJH, 00beMa, KOHKPETHOH TEeMaTHKHM CaMOCTOSATENbHOW paboThl, YPOBHS
CJIO)KHOCTH, YPOBHS YMEHHI 00yYarOIINXCA.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOATENBbHOM pabOThl OCYLIECTBISIETCS B
npelenax BPEMEHHU, OTBEACHHOIO Ha oOs3aTeNibHble yueOHbIE 3aHSATHS U BHEAYTUTOPHYIO
CaMOCTOSITENIbHYI0 palboTy oOydarouuxcss Mo y4eOHOW AMCUUMIUIMHE, HPOXOAUT Kak B
MMCbMEHHOW, TaK W YCTHOM WJIM CMEUIaHHOW (opMme, C MpeACTaBICHUEM H3JEIUs HWIN
IIPOJIYKTa CAMOCTOSTEIIBHON EATEIbHOCTH.

B kauectBe (opM M METOJOB KOHTPOJS BHEAYIUTOPHOM CaMOCTOATENbHOW pPabOTHI
UCTIOJIB3YIOTCS: TPOBEPKA BBINOJIHEHHOM paboThl mpernojaBaTeieM, CEMUHAPCKUE 3aHSATHS,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE PabOTHI, 3aIIMTa TBOPYECKUX paboOT M JIp.

No | HaumenoBanue OneHouHble cpeAcTBa (3aaHUs) JJIS CaMOCTOSITEIIbLHOMN
pazena/TeMsl BHEAYJTUTOPHON pabOThI
1 TekcT 3a1aHMsI- OTBETUTH HA BOIIPOCHI TECTA

Pa3nen 2. OcHOBEI
MEXaHUKH TTEYHBIX
ra3oB

Tema 2.2 Jlnnamuka
ra3oB

[Henp: ¢ MOMOIIBIO KPAaTKOrO HMCHBITAHHMS OLEHUTH CTEIIECHb
KauecTBa YCBOEHUs TeMBI «/luHaMuKa ra3os»

Pexomenaanuu no BBITOJIHEHUIO 331aHHUS:

-BHUMATEIIbHO U3YYUTh CTPYKTYPY TECTa, YBUAECTH KAKOT'O
THUIIA 3a1aHKUs] B HEM COJEPIKATCS;

-HQ4MHATh OTBEYATh HA T€ BOIPOCHI, B IIPABWIBHOCTH KOTOPBIX
HET COMHEHUS;

- BHUMATEJIbHO YNUTATh 33/IaHUE;

-€CJIM HE 3HAeTE OTBETA HA BOIIPOC, TO CIIELYET OTMEHUTH €10,
a IIOTOM BEpHYThCS;

- Ha BOIIPOC B T€CTE MOKET OBITh TOJIBKO OJMH BapUaHT OTBETA
U3 NPEJI0KEHHBIX;

- Iepe]l TECTUPOBAHUEM CIIEIYET MOHSTH JIOTHUKY M3J105KEHHOTO
MaTepHasa, Io3ToOMy He0OX0JMMO MpopaboTaTh KOHCIEKT
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JICKIUH 110 TeMe «JlnHaMuKa ra3oBy.
Kpurepun ornieHku: ¢hOHJT TECTOBBIX 3a/laHUN

Pa3nen 3. OcHOBEI
TeIIoTepe1aun
Tema 3.2 TermmooOMeH

TekcT 3amanusi- OTBETUTH HAa BOIIPOCHI TECTA

Henp: ¢ MOMOIIBIO KPATKOrO HMCHBITAHUS OLEHUTH CTEICHb
KadecTBa YCBOCHHUS TeMbl « TemrooOMen»

PexoMenmaiuu 1Mo BBIIIOJIHEHUIO 3aJaHUS:

-BHUMATEJIBHO U3YYHUTh CTPYKTYPY TECTa, YBHJIECTh KAaKOTO
THUIIA 33/1aHUSI B HEM COJIEPKATCS;

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

- BHUMATEILHO YMTATh 3aJaHuE;

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

- Ha BOTIPOC B T€CTE MOXKET OBITh TOJHKO OJMH BapUAHT OTBETA
W3 MPEI0KECHHBIX

- Iepe]i TECTUPOBAHKUEM CJIETYET MOHSTH JIOTHUKY M3JI05KEHHOTO
MaTepuaia, mo3ToMy HeoOX0AUMO 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 MPOKATHBIX [[EXax»

Ilens:

1) HayuuTbCcs NTHUCHBMEHHO WU3JaraTh CyTh IIOCTAaBICHHOM

poOIIEMBI,

2) CcaMOCTOSTENbHO IMPOBOAUTH AHAIN3 3TOH MPOOJIEMBbI C
HUCIIOJIB30BaHUEM KOHHCHHI/Iﬁ n AHAJIUTHYCCKOT'O
HUHCTPYMCHTAPHS,

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

PexomeHmamu o BHIMOIIHEHHUIO 3a1aHUS:

1) HanucaTh BeTymiieHue (2—3 npeanokeHust, KOTOpbIe CIIyXat
JUTS TIOCTIEYIOIIEH OPMYITMPOBKH TIPOOIIEMBI);

2) copmynupoBaTh npodiemMy;

3) naTb KOMMEHTapHUHU K poOsIeMe;

4) chopmMynupoBaTh aBTOPCKOE MHEHHUE U TIPUBECTH
apryMeHTaIHIO;

5) HamucaTthb 3aKJII0YCHHUE.

Kpurepun onjeHkn: TeMaTuka scce

Pazgen 7.
Konctpyknnn neuein
U1 IPOU3BOJICTBA
YEepHBIX METAJIJIOB,
neven Juist Harpesa u
TepMOOOPabOTKU
CILUIaBOB

Tema 7.1

Knaccudukanus u
oO1as
XapaKTePUCTHKA
TEIUIOBOI pabOTHI
neueit

TekcT 3amaHusA: HamucaTb 3CC€ Ha TeMy «XapaKTepUCTHKa
METATyPruuecKux Ieye B 3aBUCHMOCTH OT HX TEIJIOBOU
paboTh»

Iens:

1) HayyuTbCsI MHUCBMEHHO U3Jararb CYThb I1I0CTaBJIEHHOMN
poOJIEMBI,

2) caMOCTOATEIbHO MPOBOJIUTH aHAIM3 ATOH MPOOIEMBI C
HCIIOJIb30BAHUEM KOHIENIUI u AQHAIUTUYECKOTO
MHCTPYMEHTApHS,

3)nenaTh BBIBOABI, 00OOIIAIONIME ABTOPCKYIO TO3HUIUIO TIO
MOCTaBJIEHHOW Ipobieme

PexoMeHanuy 1o BBIMOJIHEHUIO 3aJaHUS:

1) HanucaTh BerymiieHue (2—3 npeanokeHust, KOTOpbIe CIIyXaT
JUTS TIOCTIEAYIOIIeH OPMYITMPOBKH IPOOIEMBI);

17




2) chopmynupoBats mpodiemy;

3) 1aTh KOMMEHTapHH K Mpodiieme;

4) chopmynupoBaTh aBTOPCKOE MHEHHUE U IIPUBECTH
apryMeHTaLuIO;

5) HamucaTthb 3aKJII0YEHHUE.

Kpurepuu onjeHKH: TeMaTHKaA 3cce
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4 KOHTPOJIb W OIEHKA PE3VJBTATOB OCBOEHHMS YYEBHOU
JTACIATITAHBI

KonTpons wu

OlLICHKa pe3yJIbTaTOB

OCBOCHHA

JAUCHUIINIMHBL  OCYHICCTBJIIACTCA

MpernoaaBaTCJICM B IMTPOHECCCC TCKYILICTO KOHTPOJIA U HpOMeX(YTOQHOﬁ aTTCCTalluu.

4.1 Tekymuii KOHTPOJIb

neyend U METOINKY
pacyeToB ropeHus;

Kontponupyemsie
KonTponupyembie
No | Pasaembl (TéMLI) Pe3yIBTATL HaumenoBanue
yueOHOI (yMeHI, 3HAHMS) OLIEHOYHOT'O CPEe/ICTBA
JUCIUTTNHBI
1 1) YcTaHOBHTE COOTBETCTBHE:
1. monHoe ropenue A. CO;
2. HEMOJIHOE TOPEHUE b. H,0O;
2) lonoJiHuTE Oonpe/ieieHue:
Ecii He yuuThIBaeTCS TEIUIO HA MCTIAPCHUE
BOJIBI TIPY CTOPAHHH TOTUTNBA, 3TO
3) HanummTe KOMIOHEHThI, COCTABJISIOIHE
OCHOBY TOIJIMBA:
A
bl
V1. mpomssomTs Bl )
PaCcUeTHI [POLIECCOB 3) Boi0epuTe npaBuJIbLHBIH OTBET:
ropeHus u Brara B TorinBe MOXeT OBITh:
TerIoo6MeHa B 1 — pusmuecku cBsI3aHHOM;
METAITyPrUYECKUX 2 — BHEIIIHEH;
Paznmen 1 neqax, 3 — TUTPOCKOMHYECKOM;
(HArpeBATENBHLIX M | 4 cveraHHOM ¢ KUAKAMH KOMIOHEHTAMH.
Torumso TIaBHILHBIX); 4) BeraBbTe HEJOCTAIOMIME 3JIeMEHTHI,
METALTypTHICCKHX 31. ocnosnrre o0pasywime nenb B3aUMOCBA3aHHBIX
neyeit TIOIOKCHIA 3JIeMEHTOB U 000CHYIiTe BHIBOJ:
TEMJIOTEXHUKHU U 1.CO, — ... — H,0 - 510
TEIIOHEPTETHKHY;
34. TomIuBO 2.CO, - H,0—>Hy—>... > Ny—
METAIUTYPIUIECKUX | A7

5) Jonumure onpenesieHue
CnocoOHOCTH BEIIeCTBa OKa3hIBaTh

COIIPOTUBJICHUEC OTHOCUTCIIBHOMY
NEPpCMCIICHUIO YaCTUIl — 3TO

6) Ykaxxurte npaBuJIbHbBIN OTBET.
[Ipenensl cynecTBOBaHUS JAMUHAPHOTO U
TypOyJIECHTHOTO JBUKCHUN OBLITH
YCTaHOBJICHBI:

1. Dinepowm;

2.buo;

3.Dypere;

4 HyccenbToMm;
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5.Pelinonnacom.

7)Ykaxure npaBUJIbLHBIN OTBET.

Kakoe ypaBHeHUE XapakTepusyer

KMHETUYECKYIO SHEPTHUIO NOTOKa?

A. P+ pgH;

B, 2
2

B. wd, .
V )

I'.Pg—Pr;

A. gH(ps— pr)

8)OTBeTbTE HA BONPOC.

Kaxkoe naBiieHre MOXET IPUHUMATh U

OTpULATCIIBHOC U ITOJOXKHUTCIBbHOC 3HaueHue?

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

TUIOTHOCTEH 00BEMOB ra3a IpH pa3Hou
TeMIeparype,
Ha3bIBACTCA

Pasnen 2

OCHOBBI MEXAHUKHU
[IEYHBIX Ta30B

V1. npou3BoauTh
pacyeTsl MPOIIECCOB
TOPEHHS U
TenI000MeHa B
METAILTyPrHYECKUX
revax,
(HarpeBaTeNbHBIX U
IJIaBUJIBHBIX );

31. oOCHOBHEIC

TOJIOKCHHUS
TEIJIOTEXHHUKH H
TEIUIOHEPTETHKHY;
33. ycTpoiicTBa 1
MPUHIIMIIBI 1eHCTBUS
METAIITyPrUYECKUX
IeYeH;

34. TomIMBO
METAJLTYPTHIECKUX
neyenl U METOINKY
pacueToB ropeHus;

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

1) Ykaxkure Ha3BaHMe TENJIOBBIX MOTOKOB
Ha cxeme:

Q1 — magaromuii;

Q2 — IOTJIOIICHHBIIH;
Q3 — OTpaKEHHBII;
Q4 — COOCTBEHHBII;
Qs — 3¢ddexTUBHBII.

2)[Iepeuncanre B NPaBUJIbHOM
10CJIeI0BATEJIbHOCTH ITAIBI FOPEHUsA
sKM/IKOT0 TOILIMBA.

3) JlonoJiHuTE ONpeaeieHne:

TemnnoBoit MOTOK, OTHECEHHBIN K SIMHUIIC

BPEMCHH HA3bIBACTCHA TCIIJIOBBIM

4)Bpi0epuTe HOMEp NPaBHJIBHOIO OTBETA:
I'eomeTprueckoe JaBiIeHUE ONPEAENSIETC 110

dbopmyrne?

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

2. P, = Pr+pgH 4.h= p\g/

S) Hapucyiite cxemy nepeaaym TeJjia yepes
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OTHOCJIOMHYI0 CTEHKY.

6) Ilepeuncaure nedgeKThl HarpeBa
MeTaJjLia.

7) YcraHoBUTE COOTHOLIEHHUS MEKAY BHIOM
TOIJIMBA M TOILIMBOCKHUTAKOIIUM
YCTPOHMCTBOM

1. XKunkoe TomimnBo A.
dopcyHka

2. I'a3000pa3Ho€e TOMIMBO b.
ropeska.

8) BcraBbTe nponyuieHHbIE C10Ba B
onpeaeJieHun:

ToHkoMoII0Tas, OTHEYOpHAas

000X KEHHAs a0 Ha3bIBACTCA

Pasnen 3

OCHOBBI
TeIUIoNepeIauH

V1. npou3BoauTh
pacyeTsl MPOIIECCOB
TOpEHUs U
TEenI000MeHa B
METAITyPrUYECKUX
reyax,
(HarpeBaTeNbHBIX U
IJIaBUJIBHBIX );

31. oOCHOBHEIC

MIOJIOKECHHS
TEIUIOTEXHUKH U
TEIIO3HEPTeTHKH;
33. ycTpoiicTBa U
HNPUHIUIBI 1eHCTBUS
METaJUTyPrHYECKIX
IICYeH;

34. TOIIMBO
METaJUTyprHYECKIX
1e4e ¥ METOIUKY
pacyeToB ropeHus;

35. 3aKOHOMEPHOCTH
MIPOLIECCOB
TemaoMaccooOMeHa
B METATYPTHUECKUX
rmeuax

1)Bbi0epuTe HOMEp NPABUJIBLHOIO0 0TBETA
®opmyJia 3akoHa Dypbe A5 Ten1000MeHa
TEeNJIONPOBOAHOCTHIO 3aNUCHIBAETCS

T,-T
1.g=A1-+—%;
a S
2 :—//id_T;

dX

dT

3.q=-00—;
4= %X
4.q=GT"

2) Boi0epuTe HOMepa NPAaBHJILHBIX 0TBETOB
TemnioBoe CONPOTUBIICHNUE ONPEAEIAETCS 0
dbopmynam

1.R=1e;
2.R=4/Q
3. R=S/A;

4. HET IPaBUIILHOT'O OTBETA.
3) Boi0epuTe HOMep NPABWJIBHOIO OTBETA

CymmapHbIil k03D PUIMEHT TemI00TAaun
omnpenensercs 1no Gopmyie

l. az :M’
2
2. ay =§—;

3. Oy = (qS:aq))/Q,

4. oz = oy tog

4) JlonmumuTe onpenejieHue

OTHolIEHNE INIOTHOCTH U3JIy4€HUs JaHHOIO
TeJa K IUIOTHOCTH U3JTy4eHUs! a0COIIOTHO
YEepHOTo Tejla TOH K€ TEMIIEPaTyphl
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Ha3bIBACTCA

S) BrpiGepuTe HOMep NPaBUJIBHOIO OTBETA
dopmyna 11 OIpeneIeHHs KOJIU4eCTBa

TEIUIA, IEPEJABAEMOr0 TEIIOIPOBOJHOCTHIO

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

T,-T
29= 5753
S1,. 92 S
A Ay A
T,-T
S
S1. Y2 S
ﬂ’l 2’2 13
4.q= LT

1.5,,5,,S 1

Q1ZZ/13 a,

6) BcraBbTe nponynieHHbIE C10BA B
onpeneJeHun
Ipouecc TemnooOMeHa BO3MOXKEH, KOTa

nepeaacTcs oT OJHOIO, bonee
TCJIa, K ApyromMy, MCHEC

7) Jonuuure onpeaesieHue
Ecnu TermoBoi MoToOK ¢ TEUEHHEM BPEMEHU HE

HU3MCHSACTCA, TO 3TO

Pasnen 4

Harpes meramia u
palnoHaIbHbIE
PEKUMBI HarpeBa

V1. npou3BoauTh
pacyeTsl MPOIIECCOB
TOPEHHS U
TEII000MEeHa B
METAIITyPrUYECKUX
nevax,
(HarpeBaTeNbHBIX U
IJIaBUJIbHBIX );

31. OCHOBHBIE

TTOJIOKEHUS
TETJIOTEXHUKHU 1
TEIJIOOHEPTeTUKY;
33. ycTpoiicTBa u
MIPUHIIMIIBI 1eHCTBUS
METAILTyPrHUECKUX
reveit;

34. TonauBo
METaJUTypPTHUECKIX

l) YcraHoBUTE NOCJIE0BATEIbHOCTh
INPUMBbIKAHUSA CJI0E€B OKAJIMHBI K
MOBEPXHOCTH METAJIA, HAYHHAA C

BHYTPEHHEro

1. Fe203, FeO, F9304; 2. Fe304, F6203,
FeO;

3. FeO, Fe;0q4, Fe,03; 4. FeO, Fey03,
Fe30s,

2) BoiOepuTe HOMep NPABUJILHOIO OTBETA
BuyTpennsisa 3a1aua npu HarpeBe Merasia
paccMaTpuBaeT nepeaavy

A)Terma oT MOBEPXHOCTH METaslIa K TICYHOU
atMocepe

b)Temnna ot moBepXxHOCTH MeTajIa BHYTPb €ro
B)Temna ot neunoii armocgepsl k
MOBEPXHOCTU MeTaslia

[)Tenna ot neyHoi atMocdepsl Ha pabouyrO
TUIOUIAJIKY
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Meyen U METOIUKY
pacyeToB rOPEHHUS;
35. 3aKOHOMEPHOCTH
MIPOLIECCOB
TEII0MaccooOMeHa
B METAJUTYPIUUECKUX
neyax

3) Boi0epuTe HOMEpP NPAaBUJIBHOIO OTBETA
[Teun st HarpeBa GJIFOMOB U CISIO0B OBIBAIOT
A) CanouHsbie, TEpMUYECKHE

b)IIpoxoaHble, TepMUYECKUE

B) bamennsle, cagouHble

I")IIpoxonHble, canouHbIe

4) BoiOepuTe HOMEP NPABUJIBHOIO OTBETA
Tepmuueckue neyn NpoOKaTHbIX [IEXOB
MpeAHa3HAYEHBbI 115
A)J1;1s1 CHATHS SIBJICHUS HaKJIeTa

b)/ns narpesa merasia nepes JaibHeHIen
MPOKATKON

B)1ns1 cHATUSA SIBIEHMS HaKJena

I') Inst ynipouHeHHs MeTalia

S) BoiGepuTe HOMep NPAaBUJIBLHOIO OTBETa
Oxucnenue yriaeposaa noBEpXHOCTHOIO CII0s

CTaJI1 Ha3bIBACTCs

A) Okucnennem

b) OGe3yrnepoxuBanueM

B) Ileperpesom

I') Ilepexorom

6) CooTHecuTe HA3BaHNE KPUTEPHEB € UX

0003HAYeHHEM HA HOMOIPaMMax

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

7) BoiGepuTe HOMep NPAaBHJILHOIO OTBETa
[Ipouecc B3aMMOICMCTBHS OKUCIIAIOIIMX Ta30B

C JKEJIE30M H JICTHPYIOIIUMH JIeMEHTaMHU
Ha3bIBACTCS

A) O6e3yriepoxuBaHueM

b) Ilepexxorom

B) Oxkucnennem

I') TleperpeBom

8) Boi0epuTe HOMep NPAaBHJILHOIO OTBETA
[Tpon3BOANTENBEHOCTD METAIITYPTUYECKOM
ne4u ObIBaeT

A) VY nenpHol 1 o01Iei

b) YnenwHoii 1 nonHoB) O6meit u

YAEIbHBIN
I') [onHoOI 1 ynensHOK

Pazgen 6

VYerporicTta 1iist
YTHJIM3ALMHU TeIia
B Ieyax

V1. npousBoauThH
pacueTsI MPOIECCOB
TOpPEHUS U
TEII000MeHa B
METAITyPrHYECKUX
nevax,

[TpakTnyeckas pabdora «Pacuer
TEMI00OMEHHHUKA)
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(HarpeBaTeIbHBIX U
TJIABWIIBHBIX );
31. oCHOBHBIE

MOJIOKEHUS
TEIJIOTEXHUKHU 1
TEIJIOOHEPTeTUKH,
33. ycTpoiicTBa 1
MPUHLUIIBI 1€HCTBUS
METaJULyprUueCKUX
TeYeH;

34. ToTIMBO
METaJUTyprUUeCKUX
IIe4Yel U METOIUKY
pacyeToB rOPEHHS;

35. 3aKOHOMEpPHOCTHU
IPOLIECCOB
TerIoMaccooOMeHa
B MCTAJLTYPIrui4CCKUX
neyax

4.2 IIpome:KyTOYHAS aTTeCTALUS

HpOMe)KYTO‘lHaH aTTeCTaluid o6yqa10mnxc;1 OCYHICCTBJIACTCA II0 3aBCPLICHHUU
HN3YUCHUA JUCHUIIIIMHBI U TTO3BOJIACT ONPCACTINTL KAYCCTBO U YPOBCHBL €€ OCBOCHHA.
<I)opMa HpOMe)KYTO‘-IHOI\/’I aTTCCTaluu 110 AUCLHHUIIIIMHE 9K3AMEH.

OueHo4HbIE CpPeCTBA

Pe3yabTaThl 00yyeHus "
AJISl IPOMEKYTOYHOM aTTeCTALMHI

V1. npous3BoaUTh pacyeTsl poreccoB | PyGeskHoe TecTHpOBaHUe

TOPEHHS U TETI000MEHa B 1. YcranoBuTe NOPAI0K TEXHOJOTHYECKUX
METAJUIyPrUYeCKUX Ieyax,
(HarpeBaTeIbHBIX U IUIABUIIBHBIX);
31. oCHOBHBIE NIOJIOKEHUS

onepanuii KHCJIOPOIHO-KOHBEPTOPHOIl NJIABKH
1. 3anuBKa uyryHa

2. 3arpys3ka Iu1akoo0pa3yroumx

3. 3aBanka ckpana

4. BeneHue B KOHBEpTOp (PypMbl U IPOTyBKa

TEIUIOTEXHHUKH U TETUIOPHEPTCTHKHY;
32. Ha3HAYECHUE U CBOMCTBA
OTHEYTMOPHBIX MaTEPHATIOB

33. ycTpoicTBa U IPUHIUIIBI
JNENCTBUS METAJUTYPTUYECKUX TMeUei;
34. TOIIMBO METAJUTYPrHUYECKUX

5. CiuB 1nuiaka

6. Beimyck cranu

2. 3akoHYHMTE ONpeaesIeHue.

Ileun KOCBEHHOr0O HarpeBa rje, HarpeBaeMblid

[e4el ¥ METOJUKY PacuyeTOB FOPEHNUs; R
MeTajll OTACIIEH OT IIEYHBIX T'a30B, HA3BIBAIOTCS

35. 3aKOHOMEPHOCTH IIPOLIECCOB

TeIrIoMaccooOMeHa B
METAILTypPriHYeCKUX [edax 3. YcTranoBuTE NPABUIBHYIO
N0CJ1e0BATEJbHOCTb ABUKEHHUS ABIMOBBIX

ra3os
1. AsiMoBas Tpyoa

2. Metamnypruyeckas neyb
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3. TennooOMEHHUK

4. OuucTHBIE COOPYKEHHUS

4. Boi0epeTe npaBUIIbHBIN OTBeET.
CunpHBIMU ra3aMHU OKUCIUTENISIMHU SIBIISIOTCS:
1)CO; CO,

2)Hz; N2

3)CO; H,

4)C02; H,O

5. BoiOepuTe NpaBUJIbHBINA OTBET

Koadduument remnepaTyponpoBOJHOCTH

omnpezensercs no Gopmye:

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

7. BeiOepere npaBuJIbHbIN OTBET.
Y CTpOHCTBO Al CKUTaHUsI Ta3000pa3HOTo TOIIMBA

A. ropeinka

b.unxexTop

B.dopcynka

I".pereneparop

8. BriOepere npaBUIIbHbIN OTBET.

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

A.KMHETUYECKOE TOpeHne

b.HenonHoe ropenue

B.nonHoe ropenue

I".muddy3noe ropenue

9. lonumuTe onpeeaeHue.

YacTHbIM cydail IulaMeHHu, KOria TOIUIMBO U
BO3/yX IOCTYIAIOT B [1€Yb B BUJAE CTPYH U 3aTEM
IIOCTENIEHHO N1EPEMEIINBAIOTCS — 3TO

10. Bei0epere npaBUIIbHBIN OTBET.

B ¢dopcyHkax BHICOKOTO JIaBJICHUS PACIBUIMTEIEM
CITYXKUT:

A. BEHTWJIATOPHBIN BO3AYX

b.ropstumnii nap

B.xomnpeccopHsIil BO3AyX

I".xomoaHsIi BO31YX
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11. Bei0epeTre npaBUIbHBIN OTBET.

VYcnoBue, Korja conepKauics B MpoyKTax
CropaHus nap oxjaxjeH ¢ 373 %K 10273 K u
TEIUIO Ha MCIIapEHUE BOJbI HE YUUTHIBACTCS MIPH
CrOpaHuM TOILIUBA!

A.BbICIIas TEIJIOTA CTOPAHUS

b.Hu31as Temora cropaHust

B.nonnas tennora cropanust

B.remnieparypa

12.BcTraBbTe NponyleHHbIE CJI0BA.
TenmoMaccooOMeH MEXIy TelaMH C Pa3IuYHBIM

aI‘peFaTHbIM COCTOAHHUEM
Ha3bIBAETCS

13. J/lomoJiHUTE OMpe/ie/ieHue.

PacmipocTpanenue TEIUIOTHI B cpene c
HEOJTHOPOJHBIM  paCIpeNICICHUEM TeMIepaTyphl,

OCYHICCTBIIIEMOC MAKPOCKOIMMYCCKUMU YaCTHLAMHU

KHUAKOCTH npu €C nepeMCIICHNU U - 9TO

14. JlonoiHUTE OMpe/e/ieHue.

CBoiicTBO MaTepuajia MPOTHBOCTOSITH TMEPEXOAy B
TECTOOOpa3HOEe WIN KHUAKOTEKY4Yee COCTOSHHUE MPU
BBICOKHX TeMIIepaTypax — 3TO

15.Bb10epeTe npaBUJIbLHBII OTBET.

TennmooOMeHHBIN  ammapaT, paboTarolui  IMpH

CTallMOHAPHOM TCIIJIOBOM COCTOSAHUH, I'IC TCIIJIO OT

razoB K BO3JIYXY

JIBIMOBBIX HarpeBacMomy
IIEPEAACTCS Yepe3 pa3IeIUTEIbHYIO CTCHKY:
A.pereneparop

b.pexyneparop

B.xepamuyeckas TpyOka

I'.xoten — YTHUIIU3ATOp

V1. npou3BoAUTh pacyeThl IPOLIECCOB
TOPEHHUsI ¥ TeTNIO0OMEHA B
METAITyPrUYECKUX Teuax,
(HarpeBaTeIbHBIX U IJIABUIILHBIX );

31. 0OCHOBHEBIC TOJIOKCHUS

TEMJIOTEXHUKHU U TETIOPHEPTE€TUKH;
32. Ha3HAYEHUE U CBOWCTBA
OTHEYIOPHBIX MaTepHUAJIOB

33. ycTpoicTBa U IPUHIUIIBI
JIEUCTBUS METAJUTYPIrHYECKHUX MEYEeH;
34. TOIUIMBO METAJUTYPTHYECKUX
nevyel 1 METOJUKY pacueToB TOPEHMUS,;
35. 3aKOHOMEPHOCTH ITPOLIECCOB

Bomnpocs! k 3k3amMeHy

1)Posb MeTaJuTyprudecKoi TeIIOTEXHUKH B
HapOJIHOM XO3sHCTBE

2)["opeHue TBEPIOTO TOILIIMBA
3)XapakTepucTuKa MpoIeccoB TOPEHUS
4)["opeHune KUIKOTO U TBEPOTO TOTLTHBA
5)["openre ra3000pa3HOro TOILIHBA
6)O011ast XxapaKTEpUCTHKA TOILIHBA
7)ITosHast XapaKTepUCTHKA TOILTUBA
8)'openxu

9)®DopcyHKH

10)[TosHOE ¥ HEMOJIHOE TOPEHHE
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TEIIOMaccOOOMEHa B 11)Teopuu ropeHHs TOILTUBA

MCTaJUTypTHYCCKHX II€Yax 12)VpaBuenue bepHyiy u ero npuMeHeHHEe
13)IIepenaua Tema yepe3 OAHO- K MHOTOCIIOWHYIO
CTEHKH TP TPAaHUYHBIX YCIOBHSX MIEPBOTO POa
14)TTepenaua Teruia yepe3 OAHO- H© MHOTOCIONHYIO
CTEHKH IIPU T'PaHUYHBIX YCIIOBUSAX TPETHETO poja
15)/InHaMudecKuii Harmop

16)/IuHamuKa ra3oB

17)Cratuka ra3oB

18)OcHOBHBIC IOHATHUS TEIIOOOMEHA
19)Temnodusrueckue OCHOBbI KOHBEKTHBHOTO
Ter1000MeHa

20)TermooOMeH U3 Ty4eHHEM

21)OcHOBHBIC 3aKOHBI TEIJIOOOMEHA H3ITy4CHHEM
22)C10KHbBIN TEII00OMEH

23)I1eperpes u mepexor Merajia

24)OCHOBHBIE IOHATHS PAIIHOHATBHON TEXHOIOTHH
HarpeBa MeTaJuia

25)/IeexThl HarpeBa MeTaIa
26)Knaccudukaius orHeyrnopos

27)Paboune u pu3nyecKue CBOMCTBA OTHEYIIOPOB
28)CBoiicTBa OTHEYIIOPOB

29)OuncTKa ABIMOBEIX I'a30B

30)PekymiepaTopsbl

31)KoTabl-yTHan3aTopsl

32)Temnodusnyueckre OCHOBBI YTUIU3AINH TETLIa
33)OxnaxkeHue MEeTaUTypruueckux neven

34) Pereneparopsl

35)HarpeBatenbHbie neUn

36)lomennble euu

37) TepMmuueckue nequ

38)Kucnopoanbie KOHBEpTEPbI

39)2nexTponeun

40)Knaccudukaruss METaUTypruuecKux mnevei
41)MapTeHoBCKHE NIEUH

42)TennoTexXHUKa CTAICTUIABIIIBHOTO MMPON3BO/ICTBA
43)Ileun cTanerIaBuIHLHOTO MPOU3BOJICTBA
44)KonmakoBble ieun

45)IIpoTsKHbIE TTEYH

46)I1eun 11 HarpeBa CIMTKOB MOJ] IPOKATKY
47)I1eun 1t HarpeBa OJIIOMOB U CIsI00B
48)Canounble ieuu

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

—«XopomIoy» - TEOPETHUECKOEe CoJepKaHIE Kypca OCBOCHO TOJIHOCTBIO, Oe3 MpoOernoB,
HEKOTOpbIe yMEHHsI C(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOTPAMMOMN
yueOHbIe 3aJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/IaHIH BBITIOIHEHBI C OIIMOKaMHU.

—«Y IOBJIETBOPHUTEIBHO» - TEOPETHUECKOE COJep)KaHHE Kypca OCBOEHO YaCTUYHO, HO
npoOeIbl He HOCAT CYIIECTBEHHOT'O XapaKTepa, HEOOXOJMMbIe YMEHHUS PabOThl ¢ OCBOCHHBIM
MaTepHajJoM B OCHOBHOM c(HOpMHpPOBaHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPAMMON
00y4eHus] y4eOHbBIX 3aJaHUil BBIIOJIHEHO, HEKOTOPHIC M3 BBHIMOJHEHHBIX 3aJlaHUN COJEepIKaT
OLITMOKH.

—«HeynoBneTBOpUTENLHO» - TEOPETHYECKOE COAEp)KaHWEe Kypca HE OCBOCHO,
HEoOXOaMMbIe yMEHHs He C(OpPMHPOBAHBI, BBIIOJHEHHBIE y4eOHBbIC 3aJaHHS COJCpIKAT
rpyObIe OITMOKH.
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[Tpunoxxenue 1

AKTUBHBIE U THTEPAKTUBHBIE METO/bI OBYUYEHUSA

1. AKTUBHEIE

U HHTCPAKTUBHLIC

TEOPETHUYECKUX U NPAKTUYECKUX 3aHATUN:

MCTOABI

HCIIOJIB3YIOTCSA  IIPpHU  IMMPOBCACHUU

Paznen/Tema [IpuMeHsieMble aKTUBHBIE U Kparkas xapakrepucruka
VHTEPAKTUBHBIE METObI

Tema 1.1 AHanu3 KOHKPETHOI CoOBMECTHBIMU YCUIITUSIMU TPYIIIIBI

TommBo CUTyalu yYaIIKUXCS TPOAHAIU3UPOBATH

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

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

Tema 1.2 AHann3 KOHKPETHOU Curyanus — ynpakHeHHe, B KOTOpOU

Teopus ropenus
Pa3JINYHBIX BUJIOB
TOIUINBA B II€4ax

CUTyaluu
«Pacudert ropeHus TOIIMBa»

CTYACHTY HGO6XOI[I/IMO OIIPEACIINTDb

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

JICUCTBUTEIIBHYIO TEMIEpaTypy 1o
HMCXOJHBIM 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 IIPOJYKTOB CrOpaHus
IIPUPOJIHOTO rasa, ero
KAJIOPUMETPUUYECKYIO U
JENCTBUTENIbHYIO TEMIIEPATYpPy IO
MCXOJIHBIM JTaHHBIM

Tema 4.1
JedexTsl HarpeBa
MeTaia

AHanu3 KOHKPETHOU
CUTyaLuu

«IIpoueccel, mpoTeKarmue
Ha [TIOBEPXHOCTU MeTajula
IIPY HaIrPEBAHWU U BHYTPHU
HarpeBaeMoro MeTasia

CoBMECTHBIMHU YCHITUSIMU TPYTIITBI
yUaIuxcst poaHaIu3upoBaTh
MIPOIIECCHI, COMTPOBOKIAFOIINE
HarpeB MeTajlla B METOAMYECKON
M€Y, IPUINHBI TIOSBIICHHS
JneeKTOB Harpesa, BIpaboTaTh
HPaKTHYECKOE PELICHUE O
MEPONPHUATHSIX, IPETYPEKIAIOIINX
HOSIBJICHHUE MIEpErpeBa v Mepekora;
OKOHYaHHE Mpoliecca — OI[eHKa
MPEUTOKEHHBIX MEPONIPUATHI 1
BBIOOp JIYUIIIEr0 B KOHTEKCTE
MTOCTaBJICHHOM MPOOJIEMBI.

Tema 4.2
OCHOBEI
palMOHAIBHOMN

AHanu3 KOHKPETHON
CUTyalluu
«PacueT BpeMeHHU Harpesa

Curyanus — ynpaxHeHue, B KOTOpOr
CTYJEHTY HEOOXOIUMO OMPEENIUTh
BpeMs HarpeBa MeTajlia B
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TEXHOJIOTHHU HarpeBa
METallia

MeTajuia B
METaJUTyprU4eCKOU Ieun»

TPEX30HHOW METOANYECKOMN MEeUH,
HCIIOJIB3YS IIPU DTOM TEMIIEPATYPY
YXOJSITUX JTBIMOBBIX T'a30B,
Pa3HOCTb TEMIIEPATYP MEKITY
MMOBEPXHOCTHIO M CEPEINHOM
3aroTOBKH, pa3Mephl MeUu, CaaKy
MeYH, a TAKXKE TMOJB3YsChH
HOMOFpaMMaMI/I nu3 CHpaBO‘IHOFO
Marepuaa.

Tema 6.1
TemnorexHuueckue
OCHOBBI YTHJIM3AILIUN
Temaa OTXOIAIINX
JIBIMOBBIX Ta30B.
VYerpoiicTBa miis
YTHJIM3AIUHU TeTjia B
rnmevax

AHanu3 KOHKPETHOMN
CUTYyalluu
«Pacuer TennooOMeHHHKAY

Curyanus — yrnpaxHeHue, B KOTOpon
CTYJICHTY HEOOXOMMO ONPEICTUTh
BEJIMYMHY [TOBEPXHOCTHU
TEIJI000MEHAa pEreHepaTopa u ero
FEOMETPUYECKUE PA3MEPBI, UCXOAS
M3 pacxojia BO3yXa U JIbIMa,
HavaTbHOU M KOHEUHOM
TEMIIepaTypbl HarpeBa BO3Ayxa,
CaJIK¥ TI€YH ¥ BHA TOILJINBA.

Tema 6.2
OxnaxxkaeHue neyeu
M OYHCTKA JHIMOBBIX
rasoB

AHan3 KOHKPETHOU
CUTYyaIu
«CnocoObI OYMCTKHU 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
YTUJIM3AIHAA TETIa OTXOISAIINX
JIBIMOBBIX I'a30B, OCYLIECTBISEMbIX
B TETJIOOOMEHHBIX YCTPOHCTBAX
pereHepaTuBHOTO U
PEKYIepaTUBHOTO THIIA.
[Tpoananu3upoBaTh OKOHYATEIbHbIC
pe3yJbTaThl CPABHUTEIBHOU
XapaKTepUCTUKH U CJIeNIaTh BBIOOD
JYYIIETro B KOHTEKCTE MOCTaBICHHON
pooJIeMBl.
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NEPEYEHH IPAKTUYECKHUX 3AHATHAM

ITpunoxxenue 2

Pa3genbl/TeMbI

TeMmbl

NPaKTHYECKUX/J1a00paTOPHBIX

3aHATHNA

KoanuectBo
4acoB

TpebdoBanust
®oI'oC C11o
(ymertn)

Pazzen 1. TOIVIMBO METAJUTYPTUYECKUX ITEYEU

4

Tema 1.2.

Teopus ropenus
pa3JInYHbIX BUI0B
TOIUIMBA B MI€Yax

4

Vi

Paznen 2. OCHOBbBI MEXAHUWKMU ITEUHBIX "'A30B

Tema 2.2
JlnHamuKa ra3zon

4

V1

Pasznen 3.0CHOBBI TEIUIOIIEPETAYM

Tema 3.1
TennonpoBOIHOCTH

4

V1

Tema 3.2
TermrooOMeH

2

V1

Paznen 4 HAT'PEB METAJUIA 1 PALIMOHAJIBHBIE

PEXMMbI HAI'PEBA

Tema 4.1
JHedexThl HarpeBa
MeTaia

2

V1

Tema 4.2

OcHOBBI
palMOHAIBHON
TEXHOJIOTMH Harpena
MeTasuia

V1

Pazzen 6.YCTPOMCTBA JUIS YTUJIM3ALIMU TEIIA

B IIEHAX

Tewma 6.1
TennorexHuyeckue
OCHOBBI YTUJIM3allUn
TeIJIa OTXOASIINUX
JABIMOBBIX I'a30B.
Ycerporicta s
YTUJIU3alluu TCIJIa B
neyax

3

V1

NTOTI'O

22
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OBPA3OBATEJIbHBII MAPIIPYT

[Ipunoxenune 3

KonTponupyem
KonTponbHas bIC pas/iciibt KonTponupyembie
TouKa (TeMBI)U pe3ybTATHI OueHovHbIe CpeaCTBA
yueOHOM
JTMCIHAIIINHBI
Nel Pazpnen 1. V1, 31, 33, 34, 35 [Ipaktuueckoe | «PacyeT ropeHus
Tommuso 3aJjaHuE TOILTHBAY
MeTaJuTyprudec
KHX Teueit
Ne2 Pazgen 2. V1, 31, 33, 34, 35 [Ipaktuueckoe | «PacyeT BBICOTHI
OCHOBBI 3aJaHHE JTILIMOBOM TPYOBI»
MEXaHUKH
MEYHBIX Ta30B
Ne3 Paznmen 3. V1, 31, 33, 34, 35 [TpakTnueckoe | «Pacuer
OCHOBBI 3aJaHHe TEII0BOI0 ITOTOKA
Tertonepeay U pacrpeencHue
H TEMIEpaTyp B
CTEHKAaX IeYn»
Neq Pasnen 4. V1,31, 33, 34, 35 [Ipaktnueckoe | «Pacuer BpeMeHU
Harpes 3aJ]aHue HarpeBa MeTajlia B
MeTajlIa U METaITypPTUYECKOM
palnoHaIbHbIC TIEYM»
PEKUMBI
Harpesa
Ne5 Homyck k V1, 31, 33, 34, 35 Kontponbusiii | 1. YcranoBure
AK3aMEHy TECT NOPSIOK
TE€XHOJIOTHYECKUX
onepaumu
KHCJIOPOIHO-
KOHBEPTOPHOH
IUIABKH
1. 3anuBKa yyryHa
2. 3arpy3ka
[IUTAKOOOPa3yroITH
X

3. 3aBasika ckpana
4. BeencHue B
KOHBEPTOP (PypMBbI
Y TIPOJTyBKa

5. CnuB mimaka

6. Beimyck craim
2. 3akoH4MTE
ompeaeJieHue.
IIeun KoCcBEHHOTO

Harpesa rjie,
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HarpeBacMblii
METaJllI OTACIEH OT
MIEYHEBIX T'a30B,
Ha3bIBAIOTCS

3. YcranoBure
NMPaBUJIbLHYIO
MmocJIeI0BaATEILHO
CTh JIBHKEHHS
JABIMOBBIX Ta30B
1. IsimMoBas Tpyba
2.
Meramtypruueckas
IeYb

3. Tem1000MeHHHUK
4. OuncTHBIE
COOPYKCHHUSI

4. BoiGepeTe
NPaBUJIbHbIN
OTBET.

CHIIBLHBIMHA Ta3aMH
OKHCJIUTEISIMU
SIBJISIIOTCSL:

1)CO; CO,

2)Hz; N

3)CO; H;

4)C02; Hgo

5. Beibepure

NPaBUJIbHbIA
oTBeT
Kosdpdunuent
TEMIIEPATYPOIPOBO
JHOCTH

OIPCACIIACTCH 11O

dhopmyme:
AQ=qF
Fa="2
oC
BR=1
[24

6.Jlonuimmure
onpeeseHue.

33




[Ipouecc
B3aUMOICUCTBHS
TOILINBA c
OKHCIIUTEIICM,
COIPOBOXKIAOIIUM
cs BBIZICJICHHEM
TeIIa

Ha3BIBACTCS

7.BbiOepere
NPaBUJIbHBIN
OTBeT.
YcrpoiictBo TUIA
CKUTAHMS
ra3zo00pa3Horo
TOIUIUBA :

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

8. Boibepere
NPaBUJILHBIH
OTBeT.

[Iponecc ropenus,
IpU KOTOPOM
CMEIlIEHNE U
rOpeHue TOIUINBA
HEpa3/AeIUuMBL, T.€
COBEpLIAIOTCS
MPaKTUYECKU
OJIHOBPEMEHHO:

A .xuHETH4eCcKoe
ropeHue
b.menonHoe
ropeHue
B.nosnHoOE ropenue
I".mudpdy3noe
ropeHue

9. lonuiumre
onpenaeaeHue.
YacTHbll ciydai
IJIaMEHH, Koraa
TOIJIMBO U BO3J1yX
MOCTYTAIOT B TIEYh
B BHJIE CTPYHU U
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3aTeM MOCTETIEHHO
NepeMEIINBAIOTCA
—3TO

10. BoiGepeTe
NPaBUJIbLHBIA
OTBeT.

B dopcynkax
BBICOKOTO
JIaBJICHUS
pacnbuIUTENEM
CITY’KHT:

A. BEHTWIATOPHBIN
BO3/1yX

b.ropstunii nap
B.xomnpeccopHblit
BO3J1yX
I".xomogubIN
BO3J1yX

11. BoiGepeTe
NPaBUJIbHbIN
OTBeT.

YcnoBue, koraa
COJIep KaIUiCs B
MPOJIYKTax
Cropanus nap
oxJIaXaeH ¢ 373 oK
110 273 °K u remio
Ha UCHapeHue
BOJIbI HE
YUUTBIBAETCS NPU
CrOpaHuM TOIUINBA:
A.BbICIIas TEIJIOTA
CropaHus
b.Hu3mas rennora
CropaHus
B.nosnnas Tennora
CropaHus
B.temneparypa
12.BcTraBbTe
NponylieHHbIe
cJIOBA.
TenmomaccooOMeH
MEXIy TelaMu C
pa3IUYHBIM
arperaTHbIM
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COCTOSIHHEM
Ha3bIBACTCA

13.lonotHuTE
onpeesieHue.
Pacnpoctpanenue
TETUIOTHI B Cpelie C
HEOIHOPOIHBIM
pacripeniesieHueM
TEMIIEPATYPHI,
OCYILIECTBIISIEMOE
MaKpPOCKOITHMYECKU
MU JacTUI[AMA
KHUJIKOCTH TIpU €e
HepEeMEILICHHH- 3TO

14 TonosnuTe
onpejaeieHue.
CBoiicTBO
MaTtepuaia
POTUBOCTOSTH
nepexoy B
TECTO0OpazHOEe WU
KUJKOTEKydee
COCTOSIHHE pu
BBICOKUX
TeMIeparypax  —
3TO

15.Bbi0epeTe
NPaBUJIbHbIA
OTBeT.
TennooOMeHHBIN

ammapar,
paboTarouii  pu

CTaIlMOHAPHOM
TEIIOBOM
COCTOSIHHH, rae
TEIJIO OT JIBIMOBBIX
ra3oB K
HarpeBacMomy
BO3IyXY
nepengaeTcs  4epes
pa3IenuTeIbHYIO
CTEHKY:
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A.pereneparop
b.pexynieparop
B.kepamunueckas
TpyOKa

I".xoTen —
YTHIIU3aTOP

[IpomexxyTouH
asl aTTecTanus

DK3aMeH

V1,31, 33, 34, 35

DK3aMeHaIuo
HHBIE OWJIETHI

Bomnpocsl k
IK3aMEeHy
1)Posib

METaJUIypru4eCcKOn
TETJIOTEXHUKH B
HapOIHOM
XO0351CTBE
2)['openue
TBEPOTO TOILINBA
3)XapakrepucTuka
HPOLIECCOB FOPEHUSI
4)'openue
KHJKOTO
TBEPAOTO TOILINBA
5)['openue
ra3zoo0pa3Horo
TOIUIABA

6)O0mias
XapaKTepPUCTHKA
TOIUIABA

7)lonuas
XapaKTepUCTHKA
TOIUIHNBA
8)I'openku
9)®opcyHku
10)[TonHoe U
HETIOJTHOE TOPEHUE
11)Teopun
TOpeHHs TOILUINBA
12)VpaBuenue
bepuymu u ero
PUMEHEHHE
13)I1epenaua Temna
4yepe3 OJIHO- U
MHOTOCJIOMHYIO
CTEHKH TPH
IPaHUYIHBIX
YCIIOBUSIX TIEPBOTO
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poxna
14)I1epenaua Temna
4yepe3 OJIHO- U
MHOT'OCJIOUHYIO
CTEHKH TPH
IPaHUYHBIX
YCIIOBUSIX TPETHETO
pona
15)/IunamMudecKmii
Harop
16)Innamuka
ra3oB

17)CraTrka ra3os
18)OcHoBHbIE
HOHSTHS
TerooOMeHa
19)Temnodusmueck
W€ OCHOBBI
KOHBEKTHBHOTO
TernooOMeHa
20)TerumooomeH
U3JTydeHHEM
21)OcHOBHBIC
3aKOHBI
TerooOMeHa
U3JIy4ICHUEM
22)CnoxHbIN
Ter1000MeH
23)Ieperpes u
HepeKOT MeTasia
24)OcHOBHBIC
TIOHSTHS
panuoHaIbHOU
TEXHOJIOTHH
Harpesa MeTajuia
25)TedexTn
Harpesa MeTasuia
26)Knaccudukanus
OTHEYITOPOB
27)Pabourie n
¢buznyeckue
CBOICTBa
OTHEYIOPOB
28)CBoiicTBa
OTHEYIOPOB
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29)Ounctka
JBIMOBBIX Ta30B
30)PexymniepaTopsr
31)Korbi-
YTUIIU3aTOPBI
32)Tennodusnueck
1€ OCHOBBI
YTUIU3ALUN TEeIUIa
33)OxnaxaeHue
METAILTYPTHUECKUX
neyen

34) Pereneparopsbl
35)HarpeBaTenbHbI
€ mevyu
36)lomeHHBIC
nevu

37) Tepmudeckue
eqn
38)Kucnopoaasie
KOHBEPTEPHI
39)DnekTponeyn
40)Knaccudukamms
METAILTyPTUYECKUX
neyei
41)MapreHoBCcKHE
eqn
42)TennoTexHuka
CTaJIeTUIaBHIIHOTO
IIPOU3BOJICTBA
43)Ileun
CTaJIeTIaBIIIBHOTO
IPOU3BOJICTBA
44)KomnmnakoBble
eqH
45)IIpoTsxHble
TeYH

46)Ileun st
HarpeBa CIIMTKOB
MOJT TPOKATKY
47Ieun nist
HarpeBa OJIFOMOB U
cisiooB

48)Canouynble neyn
IIpakTHyeckue
3aaHus
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1)3anaun Ha
orpeseneHue
KOJIMYECTBA TeIlia
nepeaHHOTO
TEIJIOMPOBOIHOCTh
10

2)3anaun Ha
onpeieseHue
KOJIMYECTBA TeIia
nepeaHHOTO
U3ITy9CHHEM
3)3amaun Ha
ompeiecHue
BPEMCHH HarpeBa
MeTaia
4)3amaum Mo
YTUIU3ALUN TEeIUIa
5)3amauu Ha
ompenesecHue
JTUHAMHYECKOTO
JIaBJICHUS U
THAPABINYECKOTO
TuameTpa
6)3anaun Ha
omnpeeseHue
CTETIeHH YEPHOTHI
rasoB

7)3anaun Ha
ompeneseHue
KpUTEPUEB
og00ust
8)3amauu Ha
ompeneneHue
KOJINUECTBa
IPOYKTOB
CropaHus
9)3anaun Ha
ompezeneHne
KOJINYECTBA
BO3/IyXa,
HEOOXOAMMOT0 I
TOPEHUS TOTUIHBA
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JUCT PETUCTPAIIUU U3SMEHEHUM U JONTOJTHEHUM

/1

Pasnen paboueii
TIPOTPaMMBI

KpaTxoe COACpIKaHUEC I/IBMGHGHI/IH/I[OHOJ'IH@HI/IH

Mara,
No
MIPOTOKOJIA
3acenaHus
TTIK

ITonnuce
npeacenaTens
TIHK

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

3 YCJIOBUS
PEAJI3ALIAU
[IPOIPAMMBI

JIACLUTIINHDI

B cBs3u ¢ OOHOBIEHHEM MATEPHUAIBLHO-TEXHUYECKOTO
obecrieuennss 1. TpeOoBaHUST K  MHHHUMAaJIbHOMY
MaTepUalibHO-TEXHUYECKOMY OOECHECYCHUIO YUTaThb 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
yaeOHas1, yaeOHas MeOeib
MS Windows (nmoamucka Imagine Premium) morosop /JI-
1227-18 ot 08.10.2018, cpox mefictus:11.10.2021
MS Windows (noamucka Imagine Premium) morosop /JI-
757-17 ot 27.06.2017, cpox geiictBusa:27.07.2018,
Calculate Linux Desktop cBoGomHo pacmpocTpaHsieMoe
ITO (https://www.calculate-linux.org/ru/), cpok neicTBusi:
OeccpodHo
MS Office Nel35 or 17.09.2007, cpok neicTBus:
OeccpodHo

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

16.09.2020
I.
IIporokon
Ne 1

’“ Weizvid)

3 YCJIOBUS
PEAJIM3ALINNA
[TIPOI'PAMMBI

JICIUTITMHEI

B cBs3M c 3akioueHHEM KOHTPAKTOB CO CTOPOHHUMH

JJeKTPOHHBIMH  OmOnmotreuHbiMu  cuctemamu  DBC

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

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

NudpopmanmonHoe obecriedeHre OOYYECHHS  YUTATh B

HOBOM peaKIyu:

OcHoBHas1 JiuTEpaTypa

1. Hy6posckas, E. FO. TemmorexHuka [DIeKTPOHHBIH
pecypc] : yuebnoe mocobme [mms CIIO] / E. IO.
Hy6posckas ; MI'TY. - Marauroropck : 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. Kymunos, B. A. Temrorexuuka [DIeKTpOHHBINA
pecypce] : yuebHoe mocobue / B. A. Kynunos, 3. M.
Kapramos, E. B. Credanrok. - Mocksa: KVYPC,

HNudpa-M, 2015. - Pexum JocTyna:
https://new.znanium.com/read?id=169108 . — 3aru. ¢
9KpaHa.

3. JIamkwuos, B. n. Teoperuueckue OCHOBBI
TEIUIOTEXHUKN [DJEKTPOHHBIA pecypc] : ydeOHOe

nocobue / B. W. JlsmkoB. - Mocksa : KYPC, HUI]
HNHO®PA-M, 2015. - 328 c.: 60x90 1/16 (Ilepemnér)
ISBN 978-5-905554-85-8 - Pexum jgoctyma:

16.09.202
Or.
[Iporokon
Nel

M el {’
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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
JonoaHuTeIbHAS JUTEPATYPa

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

. CpeunmkoBa, H. 1O. IlpakTukymM 1m0 TeXHHYECKOH
TEPMOJIMHAMHUKE U TEIUIOTEXHUKE [DJIEeKTPOHHBIN
pecype] : mpaktukym / H. 0. Cseunuxosa, 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://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

JUCT PETUCTPALIMY U3MEHEHWI U JOMTOJTHEHUAM

No Pasnen paboueii Kpatkoe comepikaHue U3MEHCHHS/ TOTTOTHCHUS Hara, [Moanuce }J
n/n MIPOTpaMMbI Ne mpoTtokona| mpezacenaren
3acenanus 11K ITK

Pabouast mporpamma y4ueOHOH AuciUIUHHB «TemioTexHmKa»

aKTyanm3upoBaHa. B pabodyro mporpaMMy BHECECHBI CIEIYIONIIE

M3MCHCHHS:
3 YCJIOBHA B cBasum ¢ oOHOBIEHMEM  MarepuanbHO-TexHmueckoro | 08.09.2021r. - .
PEAHI/BA’L{I/H/I obecieuernss 1. MarepuanbHO-TEXHHYECKOe  obOecredeHue IIpoTokon Ne %M/é“f/
YYEBHOU YUTATh B HOBOM pENaKIIUU: 1
JUCHUITJIMHBI Kabuner TemioTexHUKU

VYueOHast ayauTopusl JUIS NMPOBEJCHUS YYEOHBIX, MPAKTHYECKUX

3aHATHHA, [UIA TPYNIOBBIX W HHIMBHIYaJbHBIX KOHCYJIBTALUH,

IUII  CaMOCTOSITETIbHOM pPa0OTBI, UIA TEKYIIEro KOHTPOIS M

MIPOMEKYTOYHON aTTECTALIHH.

Pabouee MmecTo mnpenoaaBarens: IEPCOHAIBHBIH KOMIIBIOTED,

paboune MecTa 00yJaroIuXCs, J0CKa yueOHas, yueOHas MeOeb
3 YCJIOBUA B cBi3M ¢ 3aKkimOYEeHHMEM KOHTPAakToB co cropoHHumu | 08.09.2021 r.
PEAHH?)AJHHH 3JIEKTPOHHBIMU OUOTHOTEYHBIMU CHUCTEMaMH OBC | IIporoxon Ne _ :
YIEBHOU ZNANIUM.com K-44-21 or 12.07.2021 r. OO0 3uamuym c 1 yf%@a;/
JUCHUITJIMHBI

01.09.2021 mo 31.08.2022 r., OBC BOOK.ru K-40-21 or

12.07.2021 r. O0OO «KuoPyc wmemuma» c 01.09.2021 mo
31.08.2022 r., VYuyeOHO-MeTOAWYEeCKOE U WHPOPMALHUOHHOE
obecrieueHre pealu3aludd [pOrpaMMbl  YMTaTh B HOBOWM
penaKiuu:

OcHoBHas JIuTEpaTypa

A.A. Texuuueckass TepMOJIMHAMHUKA U
TEIUIOTEXHUKa : TpakTukym / Xamenko A.A., KammamdueHko
M.IO., Bucnoryzoe A.H.,, coct. — CraBponoiss
CesepoKaskasckuii dpenepanbhblii yausepeuret, 2017. — 107 c.
— URL: https://book.ru/book/929930

2.I'peyHoB B.M. Metamnyprudeckast TEIJIOTEXHUKA:. Y4eOHOE
nocobue / B.M. I'peizyHoB. - Mocksa : ®nunTa, 2019. - 108 c. -

1.  XameHko,

ISBN 978-5-9765-1934-3. - URL:
https://ibooks.ru/bookshelf/341641/reading

JlonoTHUTe TbHAS JIUTEpaTypa
1.CBeunukoBa, H. 0. TIlpakTuKyM 10 TEXHUYECKOH

TEPMOAMHAMUKE U TEIUIOTEXHHKE [OJEeKTpPOHHBIN pecypc]
npaktukym / H. FO. CBeunnkoBa, C. B. IOnuna, A. B. T'opoxos ;
MI'TVY. -Marnuroropck : MI'TY, 2018. -1 snektpoH. ont. Auck
(CD-ROM). -URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.
pdf&show=dcatalogues/1/1515134/3545.pdf&view=true -
MaxkpooOBeKT. -TeKCT : AIeKTPOHHBII.

2.TunpkoBa, C. M. Temropusuka u MeTALUTyprudecKast
TEIUIOTEXHHUKA [DJIEeKTpOHHBIN pecypc] : yueOHoe mocodue / C.
M. TunskoBa. -KpacHosipck: Cub. ¢denep. yu-1, 2017. -168 c. -
Pexxum gocryma: https://new.znanium.com/read?id=342142. —
3arJj. ¢ sKpaHa



https://book.ru/book/929930
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