MUHUCTEPCTBO HAVKH Y BBICIIIEI'O OBPA30OBAHM S POCCUMCKOMN ®EJEPALIU
d)enepanbﬂoe FOCyLlapCTBeHHOC ABTOHOMHOC O6paSOBaTCJIBHOC yqpemneﬂne BBICIIETO 06pa3013a1-m;1
«HALIMOHAJIbHBIN UCCJIEJIOBATEJILCKUIN
TOMCKHWH MMOJIMTEXHUYECKUM YHUBEPCUTET»

Sxosnes A .H.
- 2020 r.

PABOYASA IPOT'PAMMA JUCIUITJIMHBI
IMPUEM 2017 r.
®OPMA OBYYEHMU/SI 3aounasn

MaTepnaJmBenelme M TEXHOJIOIusl KOHCTPYKIHOHHBIX MaTE€PHAIOB

HarmpaBienne moaroToBku/ 13.03.01 TemmosHepreTruka U TEIUIOTEXHUKA
CIEIHAIBHOCTh
OO6pazoBarenpHas IporpaMMa TemnosHepreTuka U TEMJIOTEXHUKA
(HampaBJIeHHOCTH (TIPO(HIIB))
Crnenuanu3anus TennoBbie SJEKTPUYECKUE CTAHIINHI
YpoBenb 00pa3oBaHus bakanasp
Kypc | 3 \ ceMecTp \ 6
TpymoeMKOCTh B KpeuTax 3
(3a4eTHBIX €AUHUIIAX )
Bunbl yaeOHOM 1eITeIbHOCTH Bpemennoii pecypc
Jlexuun 6
KonrtakTHas (aytuTOpHAs) [IpakTudeckue 3aHATHS -
paboTa, 4 JlaGopaTopHble 3aHATUS 6
BCEI'O 12
CamocrosTensHas paboTa, 4 96
HNTOI'O, u 108

Bung | sk3amen OGecneunBaroIee OM, HIITHIIT
IIPOME)XYTOYHOM aTTecTalluu 0Ipa3ieJICHIe

3aBenyrommii kadeapoi - Kimménos B.A.

PYKOBOJUTENH OTACICHUS Ha ///M

npaBax Kadenpsl

PyxoBoaurens OOIT B !g =/~ | AutonoBa A.M.
[IpenonaBareinb < /;77’;' XBopoBa NL.A.
77
2020 1.



1. {esiu 0OCBOEHUSA TUCIUTIIHHBI

HenamMu  ocBOEHHMSI  AMCUUIUIMHBI  ABISETCS  (POPMHUpPOBAHHE y  OOYHaIOUIMXCS

onpeaeneHHoro OOII

MOJITOTOBKH K MPO(ECCHOHAIILHON I€ATEIIbHOCTH.

(m. 5.4 OO6meit xapaktepuctukun OOII) coctaBa KOMIETCHIMI IS

CocraJsiionye pe3y/IbTATOB 0CBOEHHUs (1eCKPHIITOPBI
Kon PesynbTarsl -
KOMIIeTeHI i)
KOMIIETE HanmenoBanue KOMIIETCHIITHHA OCBOCHUSA
HIMHU (0J0)1}
Kox HaumenoBaHnue
Bnageer OIBITOM OIpeNENEHUs
CrocobuocTs AeMOHCIPHDOBATE OIIK(Y)- | MexaHMYEeCKHNX XapaKTepUCTHUK MaTepHalIoB
6a30Bbl€ 3HaHMS B 001aCTH 2B11
S . Ha OCHOvBe pe3yiapTaTOB  CTaHAAPTHBIX
TOTOBHOCTB BBISIBIISTH HUCHIBITAHUN
€CTECTBEHHOHAYYHYIO CYIIHOCTD Ymeer BBIOMPATh KOHCTPYKIIMOHHBIE
np06neM, BO3HHUKAIOIIHX B XOI€
OHI;(Y)— IPODECCHORATHHON TESTETLHOCTE, P11 OIIK(Y)- | MaTeépuaisl B COOTBETCTBUHU C TpeOyeMbIMU
TIPUMEHSATD JUIsl MX pa3pelICHuUs 2.2V26 XapaKTEPUCTUKaAMU JIA HCIIOJIB30BaHUS B
OCHOBHBIC 3aKOHBI €CTCCTBO3HAHUA o
MCTO! MATEMATHECKOMO AHATHE obnacTy npodecCHOHANTBHOHN AeITeTFHOCTH
M MOJETUPOBAHUS, TEOPETUYCCKOTO OIK(Y 3HaeT CBOWCTBA, XapaKTCPUCTUKN U METObI
¥ SKCHEPUMEHTATILHOTO ) HCCIIEIOBAHUS KOHCTPYKLIUOHHBIX
HMCCIIE0BAHUS 2.328
MaTepuaoB

2. Mecto nucuumiainHbl (MoayJisi) B crpykrype OOII

JlMcUUIUIMHA OTHOCUTCA K BapUAaTUBHON YaCTH MEXIUCLIMIITIMHAPHOTO MPO(eCCHOHAIBHOTO
monyist bioka 1 ygeGnoro mrana OOIL

3. IllianupyemMble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIJIMHE

ITocye ycrientHoro OCBOCHUS AUCHUILIMHBI OyIyT c(OPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

KOH ﬂflaHl/IpyeMble pe3y.m,TaTll>-1[ ;)3])\;::[]:)];2 ]:I]re)ll/lcl.ll/ll'l.ﬂl{ﬂe KOMl'leTeHlll/ll/l
P11 | [lonumats (U3NYECKYIO0 CYIIHOCTb SIBICHHH, MPOUCXOMALUIMX B
Marepuajax B  YCIOBHUSAX IPOU3BOJACTBA U  JKCIUIyaTallMM; HX OIIK(Y)-
B3aMMOCBSI3b  CO  CBOMCTBAaMH  COBPEMEHHBIX  KOHCTPYKIIMOHHBIX 2.328
MaTepUAJIOB
P12 | [IpuMeHATh COBpEMEHHBIE 3KCIEPUMEHTAIbHBIE U TEOPETUUYECKUE OTK(Y)-
METOJBl MCCIIENOBaHUA CTPYKTYPbl M CBOMCTB KOHCTPYKLIMOHHBIX 2 BI11
MAaTEpHAJIOB
PJ[3 | [IpuMeHATh COBPEMEHHBIE TEXHOJIOTHH 00pabOTKU IKCIIEPUMEHTANBHBIX |  OIK(Y)-
AHHBIX 2.BI1
PJI4 | 3HaTh KpUTEpUU BHIOOpPA MATEPUATIOB TPU MPOCKTUPOBAHUY U CO3JIaHHU OTTK(Y)-
JHEPreTUYECKUX MAallMH, annaparoB M YCTaHOBOK; CTENEHb HX 2 9V26
HaIEKHOCTH 1 6€30aCHOCTH
4. CTpyKTYpa U coJiepKaHHue TUCUUILTHHBI
Paznesbl AuCHUIIMHBI DopmMupyeMblii Buabl yueOHo 1eTeIbHOCTH O0Bbem
pesyabTar BpPEMeEHH, 4.
00y4eHUsI MO
JAACHHUILIMHE
Paznen 1. Metasuryprudeckoe PAL,PA2 | Jlekuuu 1
NPOU3BOJCTBO JlaGopaTopHbIe 3aHATUS -
CamocrosTenpHas pabora 5
Pa3nen 2. O6padoTka MeTaN10B PJI1, Jlexun 1
JaBJIeHHEeM Pa2 JlaGopatopHble 3aHATHUS 0,5
CamocrosTenpHas pabora 5
Pasnen 3. JIuteiiHoe Npou3BOACTBO PJ11, P/13 Jlexumu 1




JlaGopatopHble 3aHATHUS

CamocTosTeNbHas paborta 6
Pa3znen 4. CBapouHoe npou3BoOACTBO PAL,PH2 | Jlexiuu -
JlaGopatopHble 3aHATHUS 2
CamocTrosiTensHast paboTta 6
Pa3nen 5. O6padoTka MeTan10B PO3, P12 | Jlekiuu -
pe3aHuemM JlabopatopHble 3aHATUS 2
CaMocTosTeNbHas paboTta 6
Paznen 6. Knaccupukanus u PI3, P14 | Jlekiuu 2
CTPYKTYpa MaTepuajioB JlaGopatopHble 3aHATHUS -
CamocTosTeNbHas paborta 6
Pa3nen 7. MexaHudeckme CBOiCTBa P11, P/14 Jlexuun -
MeTAJNJI0B. YIPOUHEHHE METANI0B JlabopatopHble 3aHATUS 1
CamocTrosiTenpHast paboTta 6
Pasnen 8. lepopmanus u PO1, P2 | Jlekiuu 1
pa3pyliieHne MeTajlJI0B JlabopatopHble 3aHATUS 0,5
CamocTosTeNbHas paborta 6
Pa3nen 9. ®opMupoBaHue CTPYKTYPbI PAL1,PA2 | Jlekuuu 1
METAJIJIOB MPH KPHCTATA3ANUN JlaGopatopHble 3aHATHUS -
CamocrosiTensHast paboTta 6
Pasznen 10. CTpykTypa u cBoiicTBa PAL,PHA2 | Jlexiuu 0,5
CIJIaBOB. /lMarpaMmbl cOCTOSTHUS JlabopatopHble 3aHATHUS 2
CamocTrosiTenpHast paboTa 6
Pazgen 11. Kese30 u ero cnjiaBbl P11, P/12 Jlexmn -
JlaGopaTopHbie 3aHATHS 4
CaMocTosTeNbHas paboTta 6
Paznen 12. Tepmudeckasi 00padoTka PAL,PH2 | Jlexiuu -
CTAJH JlaGopatopHble 3aHATHUS 6
CamocrosiTensHast paboTta 6
Pazgen 13. MeTauinueckue P13, P/14 Jlexuyn -
KOHCTPYKI[MOHHBbIE MATEPHAJIbI JlabopatopHble 3aHATHUS 2
CamocTrosiTenpHast paboTa 5
Pasznen 14. HemeTananueckue u P11, P/12 Jlexmn 0,5
KOMIO3UIIMOHHbIE KOHCTPYKIHOHHbIE JlaGopatopHble 3aHATHUS -
MaTepHuabl CamocrosiTensHas paboTta 5

OcHoOBHbIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

ConeprxkaHue pa3ieoB AUCITUTITNHBI:

Pazgen 1. Merasurypruyeckoe npou3BoACTBO

CriocoObl monydyeHuss MeTtaiioB U3 pyd. CTpyKTypa METaJUTyprHU€CKOro MpPOM3BOJICTBA.
IIpousBoacTBo uyryHa. Mcxonuele Marepuansl A1 JOMEHHOW IUIaBKH. [Ipomyknus 1oMEHHOTo

MIPOU3BOJICTBA.

[Ipou3BoACTBO CTanM B KHUCIOPOAHBIX KOHBEPTOpaX M AIIEKTPOJIYrOBbIX Medax. McxomHble
Marepuanbl A BbIUIABKH cTand. OCHOBHbIE (DU3UKO-XUMHUYECKHE IMPOLECCHl MOJYYEHHUSI CTallH.

CrnocoObI pa3IMBKY U MOBBIIICHUE KAUYeCTBa CTANH.
BrenoMeHHOe nosy4eHue Keies3a u3 pya.
DKosorndeckre mpoodaeMbl U NEPCHEKTUBBI PA3BUTHS METAJUTYPIUH.

TeMBI JeKINH:

1. CnocoObl moTy4eHus] METAJUIOB U3 PYII.
2. OcHOBHBIE (PU3UKO-XUMHUYECKHE MTPOLECCHI TOTYUYEHUSI CTAIH.




Ha3panus 1abopaTtopHbIx pador:
1. Co3zganue npocToro MpUIOKEHU IJIs BBIYMCICHUS 3HAYCHUN (PYHKLUU.

Pasznes 2. O0pabdoTka MeTAJJIOB 1aBJIeHUEM

dusndeckue OCHOBBI 00paboTku MeTayioB aasinenueM (OMJI). Harpes 3arotoBok mepen
OM/. Knaccuduxauus BugoB OM/I. Ilonarue npoduins u copramenta. [IpokaTka: CymHOCTb
mpolecca, HHCTPYMEHT U 000pyaoBaHue. JINCTOBO, COPTOBOI M TPYOHBIN MPOKAT, CHIEIHATbLHBIC
BH/JIBI IIPOKATa.

[IpeccoBanue 1 BOJOYEHHUE: CYIIHOCTh MPOLIECCOB, HHCTPYMEHT U 000pyI0BaHUE.

KoBka u ropsiyas oObeMHass IITaMIIOBKA: CYIIHOCTb TIPOLECCOB, HMHCTPYMEHT H
obopynoBanue. llITamoBka B OTKPBITHIX U 3aKPBITHIX IITAMITAX.

JlucroBast  IITaMIIOBKA, CYIIHOCTb  Ipollecca, HMHCTPYMEHT U 000pyIOBaHHE.
PaznenurensHbie 1 GOPMOU3MEHSIOIIUE OTICPALIHH.

Tembl JeKkumii:
3. dusuyeckre OCHOBHI 00paOOTKH METaJIOB.

Ha3Banus 1adbopaTopHbIX padoT:
2. O06opynoBaHue U TEXHOIOTHSI Ky3HEUHON KOBKH.

Pasnea 3. JIureitHoe Npou3BOACTBO

3aziava JIUTEHHOr0 NPOM3BOACTBA. JInTeliHbIe cBOlCTBA cIlIaBoB. HanpskeHus: B OTJIMBKaX.
JledheKThI OTJIMBOK.

WzroroBneHnue OTIMBOK B mecyaHbix Qopmax. CBoiictBa (POpPMOBOUYHBIX CMeceH.
DOpMOBOYHBIE U CTEpKHEBBIE cMecu. CrnenuanbHble cMecu. JIMTHUKOBBIE cUCTeMBbl. PydHas u
MmamuHHas GopmoBka. Coopka u 3anuBka GopM, BEIOUBKA, 00pyOKa, OUUCTKA OTIMBOK.

CrnenuanpHble BUIBl JIUThsA. JIUTBE B 00010uKOBBIE (DOpMBI. JINTBE MO BBHIILIABISIEMBIM
MojensaM. JIuTe€ mo razupuuupyemMbiM mozensMm. JIuTe€ B Kokwib. JIMTHE Mo naBieHHEM Ha
MallliHax C XOJIOJHOW M Topsued kamepoil mpeccoBanus. LleHTpoOexxHOE TUTHE B (HOPMBI C
TOPU30HTAIILHON U BEPTUKAIBHON OCBIO BPALCHUS.

CpaBHUTENBHBIM aHaAIU3 CE0ECTOMMOCTH M KayecTBa OTJIMBOK, IMOJYYEHHBIX pPa3HBIMU
CIIOCO0aMHU.

Tembl Jiekumii:

4 OcoOEeHHOCTH JTUTEHHOTO TPOU3BO/ICTBA.

Ha3panus 1abopaTtopHbIX padoT:

3. TexXHOJIOTHs H3rOTOBIICHHS PAa30BOM TUTEHHOM (HOPMBI B IBYX OIOKaX.

4, CrenuanabHble BUIBI JTUTHS.

Pa3nes 4. CBapouHoe NpOU3BOACTBO

@dusnueckue OCHOBBI TOJY4YEeHHs cBapHOro coeauHeHus. Kiaccudukanus cmoco6oB
CBapKH.

DnexTpoayroBas cBapka. CBONCTBa U XapaKTepUCTHKA AYTH. VICTOYHUKHN CBApOYHOTO TOKA.
Pyudnas qyroBasi cBapka MOKPBITHIM 3JEKTPOIOM.

ABTOMAaTHYECKHE CIOCOOBI AJIEKTPOAYTOBOM CBapku. ABTOMAaTH4YeCKas CBapKa O]
¢dmarocom. CBapka B aTMoc(epe 3alIUTHBIX Ta30B IUIABSIIUMUCS U HETUIABSIIIUMUCS 3JIEKTPOJIaMHU.

I"azoBas cBapka. Tepmuyeckas pe3ka MetayuioB. CBapka U pe3Ka MaTepUaIoB IMIa3MEHHOM
CTpyeil.

3JICKTpI/I‘-IeCKa5I KOHTAKTHad CBapKa: CTBIKOBAsA COIMMPOTUBJICHUEM U OIUIABJICHUCM, TOUCHHAA
Y IIOBHAS.

Jlpyrue crocoObl CBapKH IUIABJICHUEM U AAaBICHHEM (3JIEKTPOILJIAKOBasA, YIbTPa3BYKOBas,
XOJIOZHAS, CBApKa TPEHHUEM).

Oco0eHHOCTH CBApKH JKapOMPOYHBIX CTAJCH.




JleeKThl CBapHBIX COSAUHEHH, METOIbI KOHTPOJIS.

[Taiixa meTammoB. CylHOCTh, TEXHOJIOTHYECKHE BOZMOKHOCTH, 001aCTH PUMEHECHHUS.
Tembl JeKkumii:

5 DruekTpomyroas CBapka.

Ha3Banus j1adbopaTopHbIX padoT:

5. ObopynoBaHHe U TEXHOJIOTUSI PyYHOU AYTOBOW M KOHTAaKTHOW CBapKH.

Pa3nes 5. O6padoTka MeTaJl10B pe3aHueM

CymHocth 00paboTku MeTauioB pezanueMm (OMP). JIBmxenus pezanusi. CxeMbl 00pabOTKH
pe3anueM. Pexum pesanus. ['eoMeTpust pexxyIiero MHCTpyMEHTA.

dusnyeckrue OCHOBHI Ipolecca pe3anus. Bunbl crpyxku. Temnora pezanus. OTBoa Teria U
ynaneHue cTpykku. CMa304HO-OXJIaXJAKOLMUE KUAKOCTH. M3HOC M CTOMKOCTH HMHCTPYMEHTA.
CoBpeMeHHbIE HHCTPYMEHTaIbHbIE MaTepUAIIbI.

TouHOCTH M3rOTOBNIECHUS JeTael U KaueCTBO 00pabOTaHHON MTOBEPXHOCTH.

Krnaccudukanus Metamiopexymx CTaHKOB.

OOpaboTka 3aroTOBOK HAa CTaHKAaX TOKAPHOH TPYIIBI, CXEMbl ONepaluil, HHCTPYMEHT U
npucnocodneHus. O6paboTka OTBEpCTU Ha CBEPIIMJIBHBIX CTaHkax. OO0paboTka 3aroTOBOK Ha
¢bpesepubix crankax. Crtporanme u ponoOnenue. OOpaboTka 3aroTOBOK Ha NUIH(OBAIBHBIX
cTaHkax. AOpa3uBHBIN HHCTPYMEHT.

MeTob1 0THETI0YHOM 00pabOTKH pe3aHUeM U IIIACTUYECKUM AePOPMUPOBAHUEM.

TexHoNOrMuecKkre BO3MOXKHOCTU D3IEKTPOPU3NUECKUX U DIEKTPOXUMHUYECKUX METO/I0B
00paboTKK MaTepHaIOB.

Tembl JeKkumii:

6 @usnueckue OCHOBHI MPOIECCA PE3AHUSL. .

7  OOpaboTKa 3aroTOBOK Ha CTaHKaX.

Ha3Banus 1adbopaTopHbIX padoT:

6. OcHOBBI 00pabOTKH METAIIJIOB PE3aHUEM.

Pa3nes 6. Knaccupukanus ¥ CTpyKTypa MaTepHaJioB

[Ipenmer matepuanoBeneHus. B3anMocCBs3b MEXIy COBEPIICHCTBOBAaHHMEM MAaTEepHAIOB U
pa3BuTHEeM TexHonoruu. Knaccugukanus KOHCTPYKIMOHHBIX MaTepuanoB. THIBI XMMHUYECKOM
CBSI3U B TBEPABIX Tenax. CBOMCTBa METAIOB. ATOMHO-KPUCTAIIMYECKOE CTPOCHUE METALIOB.
JleheKThI KpUCTAIUIMYECKOTO CTPOCHUS, UX BIUSHHUE HA (PU3HKO-MEXaHUYECKUE CBOICTBA.

Tembl JeKkumii:

8 Kraccudukanus KOHCTpYKIIMOHHBIX MaTepuanoB. CBOWMCTBA METAJIOB.

Paszpen 7. MexaHu4eckne CBOMCTBA METAJLIOB. YIIPOYHEHHE METAJVIOB

IIpoYHOCTB; IUIACTUYHOCTB; TBEPAOCTH; yAapHas BSA3KOCTb;, COIPOTHUBIICHHE YCTaJOCTH U
MOJI3Y4ECTH; XJIaJTHOJIOMKOCTh. TeopeTrndecKkast M MpakKTHIeCKas MPOYHOCTh MeTaIIIOB. CriocoObI
YIPOYHEHHUS METAUIOB: JAe()OpMAIlMIOHHOE YIPOYHEHHUE, YINPOYHEHHE TBEPABIM PpaCTBOPOM,
YIIPOYHEHHE AUCTIEPCHBIMU YaCTHIIAMU BTOPOH (a3bl, yIpOUHEHHE IpaHUIIaMU 3EPEH.

TeMbl JeKIM:

9 TIIpoyHOCTB; MIACTUYHOCTH; TBEPIOCTH; yAapHasl BA3KOCTh; COIMPOTHUBIICHHE YCTATIOCTH

148 HOHSY‘-IGCTI/I; XJIAAHOJIOMKOCTS.

Ha3panus 1abopaTtopHbIxX padoT:

7. Onpenenenne TBEPIOCTH.

Pasznen 8. ledpopmanus u paspyunieHue MeTalioOB

Hanpspkenne n nedopmanus. Ynopyras aedopmanus. [lmactudeckas medopmamis MOHO- U
MOJIMKPUCTAUIOB. MexaHn3M IuiacTudeckoi nedopmarmu. BimsHue mmactuueckod nedopManiy Ha
CTPYKTYpY W CBOWCTBA MeTA/UTOB (Haki€n). Pazpymenre MetayuioB. BiusiHie HarpeBa Ha CTPYKTYpY U




CBOMCTBa JeOpPMHUPOBAHHOTO MeTayuia: Bo3BpaT W pekpucTaumzaiys. XOJIomHAas € ropsdast
nedopmarws.

Tembl JeKkumii:

10 Hanpstxenue u nedopmanusi. Ynpyras aedpopmanus. Ilmactuyeckas aedopmarus.

Pazpymienue.
Ha3Banus 1adbopaTopHbIX padoT:
8. [Tnactuueckas aedopmarius, HAKIEN U PEKPUCTAILTA3ALIHS.

Pa3nes 9. ®opmupoBaHne CTPYKTYPbI METAJVIOB PH KPHCTAJIM3ALHA

CymHOCTh M 3aKOHOMEPHOCTH TpOLIecca KpUCTAJUTM3alMU MeTauioB. OOpa3oBaHME U POCT
KPUCTAUIMYECKUX 3apojipiiieil. dDakTophl, BIUSIONIME Ha MPOLECC KPUCTAUIM3AUMU. BemnunmHa u
¢dopma 3epHa. CTpoeHHE METAJUTMYECKOTO CIIUTKA.

Tembl JeKkumii:

11 CymHocTh ¥ 3aKOHOMEPHOCTH MPOLECCa KPUCTAIUIN3ALMN METAIIJIOB.

Ha3Banus 1adbopaTopHbIX padoT:
0. Kpucrannmuzauus. E€ BnusiHue Ha CTPYKTYpy M CBOMCTBA METasla.

Pasznen 10. CTtpykrypa u cBoiicTBa clJIaBOB. /{lmarpaMmMbl cocTOTHUS

[Tonstue o crutaBax. Cucrema, KOMIIOHEHT, ¢a3a. Buasl B3auMoeHCTBUSI KOMIIOHEHTOB B
cruiaBax. Jlmarpammbl COCTOSIHMSI JBOMHBIX CIUIAaBOB: MOCTPOCHHE W aHainu3. Jluarpammsl
COCTOSIHMSI CIJIABOB C IOJIHOM HEPACTBOPUMOCTBIO KOMIIOHEHTOB, C IOJHOW PACTBOPUMOCTBIO
KOMITOHEHTOB, C OTPaHUYCHHONW PACTBOPHUMOCTHIO KOMIIOHEHTOB, C 00pa30BaHHEM XUMHUYECKOTO
COCIMHEHMS MEXTY KOMIIOHEHTaMHU. CBs3b MEX1y TUIIOM IHArpaMMbl U CBOMCTBAaMU CIUIaBa.

Tembl JeKkumii:

12 Tlonstue o crutaBax. Cucrema, KOMIOHEHT, ¢a3a.

Ha3panus 1abopaTtopHbIX padoT:

10. JlmarpaMMmbl COCTOSIHUS M TeépMUYecKast 00paboTKa CIUIaBOB.

Pazgen 11. 7Keje30 1 ero crjiaBbl

JluarpamMmma  COCTOSIHUSI  «OKeNe30—eMEeHTUT». KoMIoHeHTsl, a3kl U CTPYKTYpHBIC
COCTaBIISIFOIIME CIUIABOB, WX XapAaKTEPUCTHKH, YCIOBUS 00pa3oBaHUs U CBOiicTBa. Da3oBbIe
MpEBpAIlleHns] B CIUIaBax jkene3a ¢ ymiepomoM. Kiaccudwukaiusi craneil U OenbIX YyryHOB IIO
CTPYKTYPE.

BnusiHue yriepoga W MOCTOSIHHBIX TNpUMEce Ha cBoWcTBa cramu. Kiaccudukamust u
MapKHPOBKa YIIIEPOAUCTHIX cTasiel. ['pymiibl cTaieit o Ha3HAYEeHHUIO.

Buipl, cBOlCTBA M Ha3HAYEHUE YYTYHOB. MapKUpPOBKA YyT'YHOB.

Tembl JeKkumii:

13 JlnarpamMma COCTOSTHUSI <OKEJIE30—TIIEMEHTUT.

Ha3panus 1adopaTtopHbIxX padoT:

11. MukpocTpykTypa yriIepoJUCThIX CTAJIEH.

12. Crpykrypa, CBOICTBA M IPUMEHEHHUE YYT'YHOB.

Pa3nen 12. Tepmudeckas o6padoTka cranu

[IpeBparieHus B CTaau IpU HarpeBe U OXJIKIEHUH. J[narpamMmma N30TepMUYIECKOTO pacmajia
nepeoxyiaxaEHHOro aycreHuta. llepnutHoe mpeBpaiieHue. MapTEeHCUTHOE MpeBpalieHHe.
CtpoeHue U CBOMCTBA MPOAYKTOB IIPEBPALICHUIA.

Buapl TepMmudeckoit 00pabOTKH CTamu: OTXKUT, HOPMaIU3allys, 3aKaika, oTnycK. CrocoObl
MOBEPXHOCTHOTO YIIPOYHEHHUSI: TOBEPXHOCTHASI 3aKalKa, XUMUKO-TepMuUeckas o0paboTka.

Tembl JeKkumii:



14 TlpeBpaiieHuss B CTaqu IpU HArpeBe M OXJIAXACHHUU. JlMarpaMMa H30TEPMUYECKOTO
pacnajia nepeoxaaxIEHHOTO ayCTEeHUTA.

Ha3panus 1adopaTtopHbIxX padoT:

13, 14 3akanka yriaepoaucThIX CTajei.

15 OTnyck 3akanéHHOM YTrIIepOAUCTON CTaNIH.

Pa3nes 13. Metannnyeckue KOHCTPYKIIMOHHbIE MAaTEePHAJIbI

JlerupoBaHHbIE CTaU, KOHCTPYKLIMOHHBIE U HHCTpyMEHTaIbHbIE. KOppO3HMOHHO-CTOMKHE U
KapocTolKkhe cTaliu U criaBbl. JKapompodHble CTald MNEPIMTHOTO, MAapTEHCUTHOTO M
MapTeHCUTO-(heppuTHOTO Kinaccos. [loa3yuecTs u KpUuTepUn kapornpoOvYHOCTH.

L[BeTHBIE METaUIBI W MX CIUIaBbl. THTaH M €ro CrulaBbl. AJIOMHHHA M €ro CIUIaBbI,
nepopmupyemble U nuTelHble. TepMudeckas o0pabOTKa aTIOMHHHMEBBIX CIIaBOB. Meap U eé
criaBel. JlaTyHH W OpOH3BI, MX CBOMCTBA, MapKUpPOBKa M TNpPUMEHEHHE. AHTH(QPUKLIUOHHBIC
CILJIaBBI.

Tembl Jiekumii:

15 JlerupoBaHHbIE CTAH.

Ha3Banus 1adbopaTopHbIX padoT:

16 Tepmuueckas 00pabOTKa ATFOMUHHUEBBIX CIIJIABOB

Paznen 14. Hemerasimyeckue M KOMIO3MIMOHHbIE KOHCTPYKIMOHHbIE MATEPHAJIbI

[Tnactmaccel.  Krnaccudukamuss MOTMMEPHBIX — MaTEpPHATOB.  Te€pMOIUIACTUYHBIE U
TEPMOPEAKTUBHBIE TOJIUMEPHBIE MAaTEPHAIIbI, UX CTPYKTYpa U CBOMCTBA.

Kepamuka. Crékna. I'padur kak xaponpoynbiii Matepuan. KoMno3umonHbsle MaTepuaibl.
[TonsiTHE 0 HaHOMaTepUaax.

Tembl JeKkumia:

16 ITnactmaccel. Kepamuka.

5. Opranu3anusi cCaMmoCTOSITeIbHOM PadoThI CTY1E€HTOB

CamocrosiTennbHass  paboTa  CTYACHTOB NPH  HM3YYCHHH  JUCHUIUIMHBI  (MOIYIIS)
IPeIyCMOTPEHA B CIEAYIOMIMX BUIAX U popMax:
— PaboTa ¢ IeKIMOHHBIM MaTEPHAJIOM U 3JICKTPOHHBIMH UCTOYHUKAMU MH(POPMAIIUH;
— H3yueHne TeM, BEIHECEHHBIX HAa CAMOCTOSITEIBHYIO TPOPaAOOTKY;
— Tlouck, aHanus, CTPYKTYPHPOBAHUE M MTPE3CHTAIMS HH(OPMAIIHH;
— TloaroroBka k JabopaTOpHBIM paboTam;
— TloarotoBka K OIIEHUBAIOIIUM MEPOTIPHSITHSIM.

6. YueOHO-MeTOANYECKOe U HH(POPMAIIHOHHOE 00ecTieYeHUe TN CHUTLIMHbBI
6.1 MeToanueckoe odecneyenmne

OcHoBHasi IuTEpaTypa:

1. Eropo IO.Il. MarepuanoBenenue: ydyeOHOE TmocoOue [DIEKTpOHHBIN pecypc| /
FO.I1. Eropos, KO.M. Jlo3unckuii, U.A. XBopoBa; HammonanbHblii UCCI€10BATEIbCKUI
Tomckuit monmutexHudeckuit yauBepcutet (TIIY). — 2-e w3n., ucnp. u mom. — 1
KomnbioTepHbli (aiin (pdf; 5.0 MB). — Tomck: Uzn-so TIIY, 2013. — 3armaBue c
TUTYJIBHOTO JKpaHa. — OJIEKTPOHHAs BEpCHUs IMedaTHOW myoOnumkanuu. — Jloctyn w3
kopriopatuBHOoit cetu TIIY. — Cucremusie TpeboBanus: Adobe Reader. — Cxema
noctyna: http://wwwe.lib.tpu.ru/fulltext2/m/2014/m025.pdf.

2. XBopoBa M.A. MarepuanoBenenue. TeXHONIOrHS KOHCTPYKIIMOHHBIX MAaTe€pHAaJIOB:
yaeOHoe mocobue [DnektpoHHbii pecypc] / W.A. XBopoma; HarmmoHanbHBIH



http://www.lib.tpu.ru/fulltext2/m/2014/m025.pdf

uccnenoBatenbckuii  Tomckuit  momutexHuueckuit  ymmsepcurer (TITY). - 1
kommbioTepHbId (aitn (pdf; 3.6 MB). — Tomck: Uzn-Bo TIIY, 2011. — 3arnaBue c
TUTYIBHOTO 3KpaHa. — ODJEKTPOHHAas Bepcus mnevyaTtHoW mnyOnmkanuu. — [loctyn u3
kopriopatuBHoit cetn TIIY. — Cucrtemubsie TpeOoBanus: Adobe Reader. — Cxema
noctyna: http://wwwe.lib.tpu.ru/fulltext2/m/2012/m245.pdf.

Moucee B.b. TexHonornmdeckue Mpouecchl MaIIMHOCTPOUTEIHLHOIO IMPOW3BOJCTBA:
yuebnuk / B.b. Moucees, K.P. Tapannena, A.I'. Cxuptnagze. — MockBa: Muppa-M,
2014. - 217 c.
(http://catalog.lib.tpu.ru/catalogue/simple/document/RU/TPU/book/287679).

JlaxTua FO.M. Marepuanoseaenue: yueonuk / FO.M. Jlaxtun, B.II. JleonTtheBa. — 4-¢
u31I., nepepaod. - Mockaa: AnbsHc, 2009. - 528 c.
(http://catalog.lib.tpu.ru/catalogue/simple/document/RU/TPU/book/121078).

JlonoHUTeILHAS JIUTEpaTypa:

1.

Eropos HO.II. Marepuanosenaenne (KOHCTpYKUIMOHHBIE, HWHCTPYMEHTAJIbHBIE H
HaHOMaTepuaybl): ydeOHoe mocobme [Omekrtponnsnii pecypc] /  FO.IL Eropos,
FO.M. Jlo3unckwmii, M.A. XBopoBa. — 3-€ u31., uctp. 1 Jo1.. — 1 KomnbioTepHsblii daiin (pdf;
2.8 MB). — Tomck: Uza-Bo TITY, 2009. — 3ariaBue ¢ TUTYIBHOTO 3KpaHa. — JJIEKTPOHHAS
Bepcus nedaTHor myOnmukanuu. — Jloctyn u3 kopnopatuBHoi cetu TIIY. — Cucremusle
TpeOOBaHMSI: Adobe Reader. - Cxema
nocryna: http://www.lib.tpu.ru/fulltext2/m/2010/m111.pdf.

TexHonornueckue mpoiecchl MAIIMHOCTPOUTEILHOTO IPOU3BOICTBA: yueOHOE ocodue B 2
v / KI.T'epacumoBnu u gap. —  Tomck: Mzm-Bo  TIIY,  2004.
(http://catalog.lib.tpu.ru/catalogue/simple/document/RU/TPU/book/188710)

TexHomorusi KOHCTPYKIIMOHHBIX MAaTepUANOB: YYE€OHHMK Ui BY30B / TOH  pell.
AM. Jlansckoro. — 6-¢ u3zd., ucnp. u gon. — MockBa: MammuHoctpoerne, 2005. — 592 c.
(http://catalog.lib.tpu.ru/catalogue/simple/document/

RU/TPU/book/108518).

ApsamacoB B.b. MarepuanoBenenue: yd4eOHUK B 3JIEKTPOHHOM (hopmate [DIeKTpOHHBII
pecype] / B.b. Ap3amaco, A.A. Uepenaxun. — Mynerumenua pecypesl (10 nupexropuii;
100 daitnos; 740MB). — MockBa: Akagemus, 2013. — 1 Mynerumenua CD-ROM. —
Briciee mpodeccronanbHoe  oOpaszoBanue. bakamaBpuar. — MammHOCTpoeHHE. —
bubmmorp.: ¢. 170. — Hoctyn u3 xoprnopatuBnoii cetn TITY. — Cucremusie TpeOOBaHUS:
Pentium 100 MHz, 16 Mb RAM, Windows 95/98/NT/2000, CDROM, SVGA, 3BykoBast
kapra, Internet Explorer 5.0 u Bpmme.. — ISBN 978-5-7695-8835-8. — Cxema
JOCTYyIIA: http://www.lib.tpu.ru/fulltext2/
m/2015/FN/fn-05.pdf.

TpetpsikoB A.®D. MarepuanoBeneHie W TEXHOJIOTHS OOpaOOTKHM MaTepUasiOB: ydeOHOE
nocobue st By30B / A.®@. Tperbskos, JI.B. Tapacenko. — Mocksa: U3n-so MI'TY, 2014. —
543 c. (http://catalog.lib.tpu.ru/catalogue/simple/document/RU/TPU/book/284020).
MarepuanoBeieHHEe M TEXHOJIOTUSI METaJUIOB: yueOHUK 1yt By3oB / I'.I1. derucos [u map.];
nmon pen. I'.Il. @etucoa. — 6-¢ m3n., morm. — Mocksa: Beicmmas mkoma, 2008. — 877 c.
(http://catalog.lib.tpu.ru/catalogue/

simple/document/RU/TPU/book/168562).

TexHomoOrMuecKre MpPOIEeCcChl MAIIUHOCTPOUTEIHHOTO W PEMOHTHOTO IIPOU3BOJICTBA:
yaebHoe nocobue aist By3oB / C.M. borogyxoB [u ap.]. — Crapsriit Ockon: THT, 2015. —
464 c. (http://catalog.lib.tpu.ru/catalogue/
simple/document/RU/TPU/book/315860).

TexHoMmOrMUecKre MPOIecChl MAIIMHOCTPOUTEIHLHOTO TMPOU3BOJCTBA: yueOHOE MocoOue
mis By3oB / B.A. KysmenoB [u g1p.]. — Mocksa: ®opym, 2010. — 528c.
(http://catalog.lib.tpu.ru/catalogue/simple/document/

RU/TPU/book/208929).
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6.2 UudopmanuonHoe odecrieyeHmne

Internet-pecypcst (B T.4. B cpene LMS MOODLE u np. oGpa3oBarenbHbie 1 OMOIMOTEYHBIE
pecypcehl):

1.

o 0k~ w

o N

10.

11.

12.
13.

14.

Yunkos E.Il. MarepuanoBeneHue: 3IEKTPOHHBIM Kypc [DIeKTpoHHBIA pecypc| /
E.Il YunkoB; HanmonanpHBINM  HccIeqoBaTeILCKUE  TOMCKHUM — MOJMTEXHUYSCKUM
yuauBepcuter (TIIY). — DOnekrpon. man. — Tomck: TPU Moodle, 2017. — 3arnaBue c
JKpaHa. - Hocrym o JIOTUHY u IapoJIIo. - Cxema
nocryna: http://stud.Ims.tpu.ru/course/index.php?categoryid=120

DNeKTpOHHBI Karamor TOMCKOrO pEerdoHaIbHOTO OWOIMOTEYHOrO KOHCOPIIMYyMa
(http://arbicon.tomsk.ru);

ApxuB Hay4HBIX KypHaTI0B «Neicon» (http://archive.neicon.ru);

Enmunas rocynapcrBennas napopmannonnas cucrema yaera HUOKTP (http://rosrid.ru);
Hanmonanehast anekrporHas onomroreka (https:/H30.pd);

baza pedepaTuBHBIX XypHAIOB BCepoccHiiCKOro MHCTUTYTAa HAYYHOM M TEXHUYECKON
urdopmaruu (http://www2.viniti.ru);

Poccuiickuii nHGOpMaAMOHHO-0MOIHOTeYHbIN KOoHCopuyM (http://www.ribk.net);
ITonckoBast cucrema @enepaabHOrO0 HHCTUTYTA TMPOMBIIIICHHONH COOCTBEHHOCTH TI0
MHTEIUIEKTYaIbHOM COOCTBEHHOCTH, MaTeHTaM 1 ToBapHbiM 3Hakam (http://www1.fips.ru);
Hudopmarmonnas cucrema DKBCOH (http://www.vlibrary.ru);

[TouckoBas cucrema denepanbHOro LEHTpa HHPOPMATMOHHO-00pa30BaTEIbHbBIX PECYPCOB
(http://fcior.edu.ru);

DneKkTpoHHass OWOJIIMOTEKAa WHCTHTYTa HWHXKEHEPOB OJIIEKTPOTEXHUKU M IJIEKTPOHHUKH
«|EEE» (http://ieecexplore.ieee.orq);

[Mopran HayuHo-TexHuuecko nurepatypsl (http://techlibrary.ru);

OneKkTpoHHas O6ubmmoTeka 1o MaTepUAIOBEICHUIO
(http://www.materialscience.ru/subjects/materialovedenie/knigi);

ONEKTPOHHBIM  CIPAaBOYHUK [0 METAUIMYECKMM KOHCTPYKLMOHHBIM —MaTepHaiam
(http://Awww.naukaspb.ru/spravochniki/Demo%20Metall/

predisl.htm).

Hcnonb3yemoe NHIIEH3MOHHOE MporpammHoe obecrieueHue (B coorBercTBuu ¢ Ilepeunem
JIMIEH3HOHHOT0 mporpaMMHoro odecnedenusi TITY):

1.
2.
3.
4

5.

Windows 7/8/10 — onieparriontast cucrema PC;

MS Office 2010/2013/2016 — makeT opHUCHBIX TPOrPaMM;

Autodesk AutoCAD 2012 — cucrema aBTOMaTHYECKOTO IIPOESKTHPOBAHUS,

Microsoft Windows Server CAL Russian LicSAPk OLP NL Academic Edition User
CAL (R18-00325);

Acrobat Professional 11 Education.

7. OcoOble TpeOOBAHNUS K MATEPUAIBLHO-TeXHHYECKOMY 00ecne4eHHI0 JUCIUIIMHBI
B ydeOHOM mporiecce HMCHONB3yeTCs cleayroliee jJadopaTopHOe O0OpyAOBaHHUE IS
NPAKTUYECKHUX M Ja0OPATOPHBIX 3aHATHIA:

117?1 HaumeHoBaHuUe U agpec ayAUTOPHHU OO0opynoBanne B ayIUTOPHH

1. Aynuropust 471 IPOBEJCHUS YIE€OHBIX 3aHATHH Mukpockon buonan - 1 mr.; Mukpockon MUM-6 - 1
BCEX TUIIOB, KypCOBOTO ITPOECKTUPOBAHUS, mT.; Mukpockor Jenamed - 1 mt.; Mukpockon MUM-7
KOHCYJIbTAllU/, TEKYIIEro KOHTPOJIS 1 - 3 mrt.; Mukpockornr MUM-8 - 2 mir.; MasTHUKOBBIT
MIPOMEXXYTOUHON aTTecTanny (yaeOHas xorrep MK-30A - 1 mt.; Metamnorpaduy.
nabopaTopusi) HWHBEPTUPOBaH. MUKpockon JlaboMer-U BapuanTl ¢
634028, Tomckas obsacte, r. Tomck, TumakoBa | cucTemMol BU3yanm3aruu - 6 mr.; Jlocka ayautopHas
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yauua, 12, 115 HacTeHHas - | wt.; KommiekT yueOHoi Mebenu Ha 26
nocaa04HbIx MecT; Kommetorep - 1 w.; [TpoekTop - |
IT.
2, Ayaurtopus JUis TpoBeIeHNs Y4eOHBIX 3aHATHH O neus Tpybuatas - 1 wr.; Teepromep THI-2 - 1 wr,;

BCEX THUIIOB, KypCOBOTO MPOEKTUPOBAHMUS,
KOHCYJIbTallUi, TEKYLEro KOHTPOJIA 1
MPOMEXYTOYHOM aTTecTauyu (yueOHas
nabopaTtopus)

634028, Tomckas obnacts, r. Tomck, TumakoBa
ynuua, 12, 117

Moot koBOYHBIH MA-4129 - | wT.; On neus CIIOJI-
11,6 - 1 wr.; CBapounoe yctpoiictBo MCO-40 - | wT.;
Y4eOHo-uccae10BaTeNbCKU KOMIUIEKC IS CO3/1aHMs
MoJesieii ObICTPOro MPOTOTUITUPOBAHHS U OTJIMBKU
W3JIeJTHH METOIOM BaKyyMHO-IJIEeHOYHOH (JOPMOBKH - |
mT.; CraHok 3aTouHoii - 1 wr.; TpaHchopmarop
capounbiit TITU-350A - 3 wr.; Tpanchopmarop
cBapouHblii - 1 wr.; Mamuna aurelinas MJI-3 - | wr,;
Kommiext yueOHoH Mebenn Ha 16 mocaJouHbIX MECT;

4. Aynutopus IUIst TpoBeIeHUs YUeOHbIX 3aHATHIH
BCEX THIIOB, KypCOBOTO MPOEKTUPOBAHHUS,
KOHCYJIbTallMi, TEKYILEro KOHTPOJIS U
NPOMEKYTOYHOM aTTecTalnu

634028, Tomckast obsacth, r. Tomck, TumakoBa
ynuua, 12, 225

Jocka aynuropHast HacTeHHas - | wT.; Kommiexrt
yueOHOoM Meben Ha 72 nocaouHbIx MecT; Kommnbrotep
-2 wWr.

BazoBas paGouas mporpamma cocrabiicHa Ha ocHoBe OOmieit xapaxkrepuctuku OOIT TITY
no nanpasienuio 13.03.01 «TermosnepreTnka ¥ TEIUIOTEXHMKaA» crenuanusanus «Temnossie
sNeKTpUYecKue cTaniumy (mpuem 2017 r. 3a04nas ¢popma).

Pa3zpabotunk:
JIOJDKHOCTD [Toanucp [)4(6)
S =
Cr. npenogasarens OM MIIHIIT i N.A. XBopoBa

e

[Tporpamma of00peHa Ha 3acefaHHd OTIEJCHHs MaTepuaioBeneHus (ImpoToxon Ne 6 oT

«28» mrons 2017 r.).

3aBenyromuii kageapoit - pykoBOUTEINb
OT/EJICHUS Ha IpaBax Kadeapbl
JI.T.H., Ipodeccop

//2/\/7 Kauménos B.A.




JIncer u3mMeHeHnuii padoyeii mporpaMMbl IHCIUIINHBI:

Y4eQublii rog Copep:xanne /H3MeHeHne O0cy:xKaeHo Ha 3aceJaHHH
HOII U.H. ByrakoBa
(mpoToxo.1)
2020/2021 |1. H3meHeHa popMa JOKYMEHTOB OCHOBHBIX ITpuxkas no TIIY
yueOHBIN o0pa3oBaTeNnbHBIX MpOrpaMM, B ToM unciie Y MK Nel127-7/06 oT

roxg JIUCLUATUINH 06.05.2020
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