MUHUCTEPCTBO HAYKH U BBICHIEIO OBPA30BAHHS POCCUMCKON ®EIEPALIMA
(I)e,'lcpaJ‘lE,HOS FOC)/IlElpCTBCHHOC ABTOHOMHOE Oﬁpa‘.}OBaTC‘JIbHOC _\«"IpE)KIIEHLIC BBICLUETO Oﬁpa'SOBaHHﬂ
«HALIMOHAJIbHBIA UCCIEJIOBATEJILCKHUHA
TOMCKHM MOJIMTEXHUYECKUHA YHUBEPCUTET»

VYTBEPXJIAIO
Jluperrop MHxeHepHO# IKOJIbI
g BOJ/ICTBEHHBIX

~A.H. Slxosnen
2020 r.

«50n Ob

PABOYASA ITPOI'PAMMA JIMCHHUITJIHHBI
INPUEM 2018 r.
DOOPMA OBYYEHMUS ounasn

[ Tepmudeckasi H XHMHKO-TepMHYeCcKas 00padoTKa METALIOB

Hanpapnenue nojroroBgu/
CMEIHAIBHOCTD |
Obpa3oparenbHas ‘
nporpamma | MarepuanoBe/ieHHE H TEXHOJIOIHH MaTepHalion
(HarpaBIEeHHOCTD |
(mpo¢wis)) )
Crenpanusaiisi | MarepuaioBe/IeHHE B MALTHHOCTPOCHHH
Yposens oOpasosanus | Bbicinee oOpasoBanue - Oakanaspuar

Kype | 4 —[ cemectp | 7
TpynoeMkocTb B KpeauTax 6
(3a4eTHBIX €IHHHIAX)
Buzawbl yuebHoii BpemeHnnoii pecype
JeATETLHOCTH
Jlekuuu 32
KonrakTHas (ayautopHas) [ e -
} JlaBoparopHble 3aHATHSA 56
Po0OTS, 3 BCEFTO 88
CamocrositenbHas pabora, 4 128 |
UTOI'O, u 216
Bua npomexyTouHoi JK3aMeH Obecneunsatomee | OM UIITHIIT
aTTecTalMH noapasae/icHue

3aBeyionuii kKadeapoii -
PYKOBOIHTEb OT/AE/ICHHS |
MaTepuaioBe/IcHH (Ha ‘

npaeax kaeape) |
Pykosomurens OOII |

B.A. KiiuMeHoB

0.10. Baynuna

0.10. Baynuna

ﬂpcno,uanareu b




1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHMS TUCIUILIMHEI SBJIsIETCS (DOPMUPOBAHHE Y O0YUAIOIIUXCA ONPEICTICHHOTO
OOIl (m. 5 OO6mei xapaktepuctuku OOII) cocraBa KOMIETEHIMH JJIA TOATOTOBKU K
npoeCCUOHATTLHON IEATEIEHOCTH.

Kon CocraBasionye pe3yJbTaTOB 0CBOEHHs (1eCKPHIITOPbI KOMIIEeTeHIIHI)
KOMITETCHIINH HaunmeHoBanue KOMIETEHIIMH ORI
Kon
Crnoco6eH HConb30BaTh
o TIK(Y) 3Haer MIOMCKOBBIE CHCTEMBI, KOMITBIOTEPHBIC
COBpEMEHHBIE HH(OPMAIIOHHO- - .
P pMar OporpaMMbl Ul JEMOHCTpalMd  HCCIEAOBaHUI
KOMMYHHMKALMOHHBIE TEXHOJIOTUH, 1.34
Mmarepuana.
rio0ansHbIe MHPOPMAIOHHBIE
IK(Y)-1 €CypCHI B HAy9HO- .
Y) II?ICCiIe)L[OBaTeH}:(IJKOﬁ 1 pacderHo TIK(Y)- | YMeeT oCylIeCTBIATh TOMCK M aHATU3 HEOOXOIUMOMN
9 1.Y2 nH(opManuK IS UCCIIeIOBaHUs MaTepuala.
AQHAIUTHYECKOH JAEATEIHHOCTH B
ob7acTu MaTepHanoBeICHUS U MK(Y)- | Bnageet onbiToM npuMeHEHHNSI HTHOOPMAaLMOHHBIX
TEXHOJIOTUY MaTepUajIoB 1.B2 TEXHOJIOTHH JIJIsl MCCIeA0BaHUsl MaTepuaa
3HaeT OCHOBHBIE MOHATHSA O (a3ax U MEXaHU3Max
TIK(Y) (ha30BBIX ITPEBPAIIECHHUH, THITAX CTPYKTYP, a TAKKE
['0TOB BLIMOTHATE KOMIUICKCHBIC 535 | MCXaHU3MaX M 3aKOHOMCPHOCTAX M3MCHCHHA
UCCACAOBARMA 1 HCTIBITAHNA P : CTPYKTYpHI MaTepHala. B 3aBUCHMOCTH OT BUa HX
N3yYCHUH MaTEePUalIOB U U3JICIIHH, 06PaGOTKH H YIPOUHEHHS.
[IK(Y)-5 | Prmotad Craiiapribic 1 K(Y VMeET BBIABIATH GUNIECKYIO CYIIHOCTD (Pa30BBIX
cepTuhHUKaIIMOHHbIE, IPOIIECCOB Y)- MpeBpalieHuil Tpu U3MEHEHUH ITapaMeTPOB
UX MPOU3BOJICTBA, 0OPaOOTKHU U 5.Y7 TepMOOGPaBOTOK
MOIU(pHUKAIIMA
TIK(Y) Brnaneer onbIToM Ha3HAYaTh TEPMHYECKYIO OIEPALIHIO C
S |Bg | OCHOBHBIMH HapaveTpamy npouecca (cpena
) OXJIQXICHUS U CTIOCOOBI KOHTPOJIS).
I'0TOB UCIIONIHATE OCHOBHBIE [IK(Y)- | 3HaeT mopsmok BeIOOpa TEMIIEpaTyphl HarpeBa Mo
TpebOoBaHUs ASTONPOU3BOICTBA 8.31 KOHKPETHBIE OTepaliy TePMUIECKONH 00pabOTKH.
HPAMEHHTEILHO K 3alTHCAM H TK(Y) VYMeeT COCTaBISITh W/UIH YATATh TEXHUUIECKUE 3aaHusI
[IK(Y)-8 TIPOTOKOIIaM, Oq’gPMMTB gy | /W1 HasHAuCHHs pexuma TEPMHUUYECKON U XUMHUKO-
TIPOCKTHYIO 1 pabotyto ) TEPMHUYECKOI 00pabOTKH METAJIIOB
TCXHHHUCCKYIO JOKYMCHTAIHIO B TIK(Y) Brnangeer onbITOM COCTaBIEHHS TEXHUYECKON
COOTBETCTBUI € HOPMATHBHAIMH 2 B1 JIOKyMEHTaIlH Ha3HAuYeHHs TEPMUIECKOH M XUMHKO-

JAOKYMEHTaMH1

TePMHUIECKOI 00pabOTKH M3IeTs

2. MecTto qucuunimnnsbl (MoayJs) B ctpykrype QOII

JuctunnuHa oTHocUTcs K 0a30Boil wactu bioka 1 ydeOHOro mimana oOpa3oBaTenbHOU
MpOrpaMMBl.

3. Ilnanupyempble pe3yJabTaThbl 00y4eHHUs M0 AUCIHUIIINHE

[Tocne ycrenHoro OCBOCHUs AUCIUILIUHBI Oy1yT C(hOPMUPOBAHBI pE3yIbTaThl 00yUEHUS:

Ilnanupyembie pe3yIbTaThl 00yYeHHS 110 JUCHUILIHHE Komnerennu
Kon HanmenoBanne A
PI-1 | CoueraTh TEOPHIO ¥ NIPAKTHKY TEPMHUUECKOI 00paOOTKHM JUI pelIeHHs] MHXEHEPHBIX 3a/1a4 MK(VY)-1
IK(Y)-5
PI-2 | Ha3znauath pexuMbl TepMHUYECKOI 00pabOTKH AeTaIy AJIs MOydeHHsT He0OXO0IMMBIX CBOMCTB MK(VY)-1
JIETaIH. TTK(Y)-5
P/I-3 | BBINOJHATH KOMITJIEKCHBIE HCCIICAOBAHMS [0 M MTOCJIC TEPMUIECKOH 00pabOTKH, POBOAUTE TK(Y)-5
CpaBHUTEJIbHbBIN aHAIU3
P-4 | OdopMIATh TEXHUIECKYIO TIOKYMEHTAILIUIO B COOTBETCTBHH C HOPMATHBHBIMU JOKYMEHTaMHU: TIK(Y)-8
COCTABIISITh METOAMKY HCTIBITAHHSA, 3AIIOIHATH MPOTOKOJ UCCIEOBAHMS, COCTABISITH OTYET MO
MIPOBEJCHHBIM HUCCIIEJOBAaHUAM




OneHoyHbIe MEPONPUSITHSI TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTalluy MPeCTaBICHbI B
KaJICHAApHOM PEUTHHT-TUIaHE JUCIUTLIINHBL.

4. CTpyKTYpa M cojiep:KaHue TUCIUIIHHbI

OcHOBHbBIE BH/IbI yqeﬁnoifl HECATCJIBbHOCTH

Paznebl AMCHUMIIMHBI Dopmupyemblii Buasb! yueoHoii resiTeIbHOCTH O0bem
pe3yJbTaT BpeMeHM, Y.
00yueHus no
JUCHHUIIIHHE

Paznen 1. Teopernueckue u P1I-1 Jlekuun 4

NPaKTHYeCKUEe OCHOBbI C
aMocCTosITelIbHasi paboTa 4

AUCHUTLINHBI

Pa3znen 2. OcHOBHBIE PJI-2 Jlexiuun 6
NpeBpalIeHus B CTAIAX CamocTosiTenbHas paboTa 6
Paznen 3. Oraxur PI-2, P/1-3 | Jlekuunm 4
CamocTosTenbHas paboTa 4
Pasnen 4. 3akanka P/1-2, P/1-3 | Jlekuuu 4
CamocTosTenbHas paboTa 4
Pa3pea 5. Ornyck P/I-2 Jlexuuun 2
CamocTosiTenbHas paboTa 4
Paznea 6. IlpokanuBaemMocTs / P/-1 Jlexuun 4
3aKAJMBAEMOCTh CamocrosiTenpHas pabora 4
Pa3znen 7. XumMuko-tepMudeckast PJI-1, P/1-2 | Jlexuunm 2
o0paboTka CamocrosiTenpHas pabora 2
Pa3znen 8. TepmooGpadorka craneii | P/I-1, PIA-2, | Jlekuun 2
Pa3HOro KJjacca P14 CamocrosTenbHas pabora 2
Pasznen 9. Tepmuueckasi P/I-1 Jlexuun 2
00paboTKa 4YyryHoB CamocTtosTenbHas paboTta 2
Pa3nea 10. TepmoodpabdoTka P/-1 Jlexuumn 2
HBETHBIX METAJIJIOB U CIJIABOB CamocTosTenbHas paboTa 2
Huxa n1adopaTopHbIX padoT P/-1, P/I-2, | JlTaboparopHbie pabOTHI 56
PJI-3, P/I-4 | CamocrostensHas pabora 94

Coz[epxcaHI/Ie pa3acsioB JTUCHUIIIINHBI:

Pa3pgen 1. Teopemuuecmle U npakmuueckue OCHo6bl ()ucuunﬂunbl

Lenu u 3a0auu mepmuyeckou obpabomru. Bxoonou xoumpons. [Ipeomem mepmuueckasn u
XUMUKO-mepMuyeckas oopabomka memannog (ucmopus). Mecmo mepmuueckot obpabomxu 6

00Wem npous3BoOCMEEHHOM YUKIE.

TeMmbl JIeKIHM:
1. Bsenenue B IUCIHUIUIAHY.

2. TlonsATne pexXxMMOB TEPMUUYECKHUX OIEpPALUil.

Pa3znen 2. Ocnosnvle npespawenus é cmansnx

das3oBrie OpeBpaliCHus, KOTOPBIC COBCPHIAIOTCA B CTAJIM TAKXKC, KaK H IPEBPAIICHUA IIPU
KpucTtauim3dannun 06YCJ'IaBHI/IBa€TC5I TEM, BCJIICOCTBUC U3MCHCHUA BHCIIHUX q)aKTOPOB
(Temmepatypsl) TPOUCXOAUT TEPEXOJ] M3 OJHOTO COCTOSHHUSA B JApPYyroe, okaszaBiieecs Oolee
YCTOMYMBBIM MNpU JaHHOW TemmepaType. OCHOBHBIMHU B CTalu SBIAIOTCS TPU CTPYKTYpHI -
ayCTCHHUT, MapTEHCHT, mepiuT. OCHOBHBIC MPEBPAIICHUS B CTAIU XapaK-TCPU3YIOTCS TEPEXOI0M



ATUX CTPYKTYp M3 OZHOTO B npyryto. [Ipu Tepmudeckoit 00paboTke cTaau HAOMIOAAIOTCS YEThIPEe
OCHOBHBIE IIPEBPAICHU.

TeMBI JeKIM:

1. [TIlpespamenus B ctanu. Y |: mpeBpailieHue nepiaura B ayCTEHUT;

2. [Ilpespamenus B ctanu. U |l: mpeBpamieHus npu oXJIaKIeHUH (ayCTEHUTA B IIEPIIUT).

3. TlpeBpamenus B cramu. Y Ill: mapTeHcuTHOE mpeBpaiieHue (aycTeHUTa B MapTEHCHT);
MIPOMEXKYTOYHOE TIpeBpalicHue (OeHHUTa B MAPTEHCHUT).

Paznen 3. Omorcue

OcHo6Hoe Has3HayeHue OmMdNtCUSA 3AKNIOYAEMCS 6 USMEHEHUU CMPYKMypbl CMAiu O
CHUDICEHUSL ee MEepOOCmU U NPUOAHUA ell NIACMUYHOCU U YOAPHOU GA3KOCMU, d MAKHCce
YCMpaHeHusi GHYMPEHHUX Hanpscenul. Jis 3mo2o CmanibHble U30elus Hazpesaiom Gvlule
KpUmu4eckou memnepamypul, a 3amem no08epeaiom MeoieHHOMY oxaadxcoenuro. [locne maxou
00pabomku  U3MeHsAemcs CMPYKMypa Memaiid, e20 3epHUCOCMb U PAGHOMEPHOCHb
Kpucmaniuieckou pewemku. Temnepamypa Hazpesa npu omoicue bloUpaemcs 8 3a8UCUMOCU OM
yeneti KOHKpEMHOU onepayuu, a makdice NPOYeHMHO20 COOEePXHCAHUS 6 CMAlu y2aepooa u
Jecupyrouux 000agox.

Tembl JeKkumii:

1. Omxur I pona (rOMOTeHH3AIMOHHBIH, JOPEKPUCTATUTH3AIIOHHBIH OTIKWUT,
PEKPHUCTAIUTH3AIMOHHBIN, YMEHBIIAIONTUI HAIPSHKCHUS OTHKHUT)

2. Omxur Il poma (MONHBINA OTXKHUI, HEMOJIHBIA OTXKUT (chepouausanus), U30TePMHUECKUN
OTIKUT, MUKIINICCKUI MITH MasSTHUKOBBIN OTXKUT, HOPMAJIH3AIIHS, TATCHTHPOBAHKC)

Pasznea 4. 3axanka

3axanka cmanu npedycmampusaem Hazpes Memaila u e20 nocieoyujee oxXuaxrcoeHue 8
onpedeneHnou cpeoe. Temnepamypa Hacpeéa cmanu noo 3aKAIKY OOAHCHA Oblmb 6blOpaHA 8
coomeemcmeuy ¢ COCMA6OM Memaiid U MeXAHUYECKUMU CBOUCBAMU, KOMOpble HYICHO
noayyums. JlonyweHnnvle OwUOKU NpU 8bI00pe PeNCUMO8 3AKAIKU NPUBEOYM K MNOBbIUEHUIO
XPYNKOCMU CMPYKMYPbL ULU MASKOCMU NOBEPXHOCMHO20 Clos. HMenno nosmomy paccmompum
CNOCOObL 3aKANKU CMANU, OCOOEHHOCMU NPUMEHAEMbIX MEeXHONIO02Ul, a Mmakdice MHo2ue opyeue
MOMEHMbL.

Tembl Jexkumii:
1. OGmmue monoxxkeHus 3akanku craiau. Craguu oxnaxaeHus. CrocoObl 3aKaiKu.
2. CnernuaibHbIe BHJIBI TEPMOOOPAOOTOK.

Paznen 5. Omnyck

Omnyck — mexHono02u4ecKull npoyecc, 3aKaioyalowuiics 6 mepmuieckol obpabomke
3aKANEHHO20 HA MAPMEHCUm CHiaéa Ulu Memanid, Npu KOMOPOU OCHOBHbIMU NpOYeccamu
ABNAIOMCA  pACNA0 MApPMeHCuma, d makxdce NOAUcOHuU3ayus u pexpucmaniusayus. Omnyck
npoBOOsM ¢ Yeublo NOAYYeHUs Oojlee 8bICOKOU NIACMUYHOCIU U CHUNCEHUs XPYNKOCMU Mamepuaia
npU COXpAHEeHUU NPUEMIEMO20 YPOBHS €20 NPOYHOCMU. [[lisl 9m020 uzoenue no08epeaemcs Hazpesy
6 neyu 0o memnepamypvl om 150 - 260 °C oo 370 - 650 °C c nocreoyrwowum meoieHHbIM
0CMbI8AHUEM.

TeMBI JeKIMH:
1. Otnyck



Pasnen 6. Ilpokanuseaemocms | 3akanusaemocms

3axanueaemocmv cmanu xapakmepuzyem meepooCmb NPAGUNIbHO 3AKANEHHOU CMAlu U
uzmepsemcs 6 eounuyax meepoocmu. HYem 6oavute cooepocanue 8 cmaniu yenepooa, mem Ooavule
UCKadICeHUsl peuemKy MmapmeHcuma u evlue meepoocms. Jlecupyrowue 21emenmsl Ha
3akanusaemocms euuaom crabo. Ilpokarueaemocms — 3mM0 CHOCOOHOCMb CMAU NONYHUAMb
3aKaneHHvlll  clot  onpeodenenHou  2nyoumsl. CKOpocmb  OXNAXNCOEHUs YMeHbulaemcs om
nogepxHocmu 0emanu K yeumpy, nod3momy npu OONbUOU MOAuUHe 0emanu MOodcem OKA3AMbCA,
umo 6 ee cepoyesune CKOpoOCmb OXLANCOEHUs MEeHbULEe KPUMUYECKOU.

TeMBI JeKINiA:
1. IIpokanuBaeMoCTh. BHyTpeHHHE HANPSKCHUS
2. 3axallouHbIE Cpebl

Pasznen 7. Xumurko-mepmuueckan oopadbomka

Cymb OanHOU mMexHONo2UU COCMOouUm 6 NnpeoOpPa3’08aHul GHEUIHe20 Clos Mamepuand
HacviweHuem. XTO memannos u cniago8 ocywecmensemcs nymem blOepHCUBAHUL NPU Hazpese
obpabamviéaeMbiX Mamepuailos 8 cpedax KOHKPEmHO20 COCMABA pasiuiHoco  hazo6020
cocmosinua. To ecmb, 2mo coemeujenue niaACMUYECKol Oegopmayuu U MemMnepamypHo2o
go30eticmeus. Omo eedem K USMEHEHUI0 Napamempos Cmaiu, 6 4eM COCMOum yeib XUMUKO-
mepmuueckot obpabomxu. T.o., HazHauenHue OAHHOU MEXHONO2UU - YIyYuleHUue meepooCmiu,
U3HOCOCMOUKOCMU, KOPPOSUOHHOU YCMOUYUBOCTIU.

Tembl JeKkumii:
1. Xwumwuxo-tepmuueckas o0paboTKa cTanu

Paznen 8. Tepmoobpabomka cmaneii paznozo knacca

Jna necupo6annoll cmanu npUMeHsIom me e 8Udbl mepmMudeckol 06pabomxu, 4mo u O
yenepooucmotl  cmanu. Omauyue mepmuyeckou 00paboOmKu  1e2UpO8aHHOU Ccmaiu om
Venepooucmou cocmoum 8 8blbope memnepamyp u CKOpoCmu Hazpesd, ONUmenrbHOCHU 8bl0EePHCKU
npu  2mux memnepamypax u cnocobe oxaadxcoenus. Haepes necuposamnvix cmaneii npu
mepmuueckol 0opabomke 001#ceH Obimb Oolee MednieHHbIM. Bvlbop memnepamyp mepmuueckou
06pabomxu, Kax ysice u3zeeCcmuo, NPpou3sOOUMcst 68 3a6UCUMOCIU OM KPUMUYECKUX MOoYeK CMAaiu.
Bce nezupyiowue snemenmuvl MOXNCHO pazdumes HA 08e 2PYNNbl: JleMeHmbl, NOGbIUAIOUUE
KpUmuyeckue moyuku u iecupyroujue 21eMeHmol, ROHUNCAouue KpUmuyecKue mouxu.

TeMmbl JIeKLUM:
1. Tepmuueckas 00pabOTKa JIETUPOBAHHBIX CTalei

Paznen 9. Tepmuueckas oopabomxa uyzynos

Tepmuueckyro 06pabomky 4yeyHo8 NpOB0OSM C Yeablo CHAMUSA GHYMPEHHUX HANPANCEHUI,
BO3HUKAIOWUX NPU JTUMbE U BbI3bIBAIOWUX C MedeHUueM 8PeMeHU USMEHEeHUs pasmMepos U (popmul
OMIUBKU, CHUICEHUS MBepOOCmU U YAVYUEeHUs 00pabamviéaemocmu pe3anuem, NoSbluleHUs
MexaHuyeckux ceoticms. Uyeyn noosepearom omoicucy, HOPMAIu3ayuu, 3aKaiKe u Ommycky, d
MaKdHce HeKOMopviM 8UOAM XUMUKO-MEPMUYECKOL 00padomKu (a30muposanuro, aiumupo8aHuro,
XPOMUPOBAHUIO).

Tembl JeKkumii:
1. Tepmuueckas o6paboTka yyryHa



Paznen 10. Tepmoobpabomka yeemnpix Memasnoe u cniagos

Tepmuueckas 0bpabomka YBeMHbIX MEMANIO8 U CHIAABO8 - UWUPOKO DPACHPOCMPAHEHHbIN
MexXHOoI02UYecKUll npoyecc, obecneyusarwull 0ocmudicenue 60IbUo20 pasHoobpa3us cmpyKmyp u
yayuuerue usuxo-mexanudeckux ceoticms. Oowasn 3pgexmusHocms mepmuieckon oopabomku
YBEMHO20 Memanla 3asUucum om e2o npeouwecmsyrwel oopabomku, om memnepamypsvi U
CKOpOCmU Ha2pesd, NPOOOJHCUMENLHOCIU BbIOEPICKU NPU SMOU memnepamype u CKopocmu
oOXNaAdHCOeHUsA. DMu Npoyeccvbl MONCHO pA30eiums Ha 08e Spynnvl. mepmuyeckas obpabomka,
Yenvlo KOMOpOU  s6IAemcs  NOJYYeHUe CMpPYKmypvl, MAKCUMALbHO —NPUOIUdNCAroOWeics K
PABHOBECHOMY COCMOSHUIO, U MepMuyecKkas oopabomxa, yeavio Komopou A8aemcsi 00CmudiCceHue
HEPABHOBECHO20 COCMOAHUSL. B Hexomopwix ciyuasx obe ynomsHymolie epynnvl npoyeccos 63aumHo
nepeKpblearomcs.

TeMBI JeKIMii:
1. Tepmuueckas oOpabOTKa IIBETHBIX METAIIOB

JlaGopaTropHbie padoThbI:

JlaGopaTopHble pabOTHI MPOXOIAT B MHTEPAKTHBHON (Gopme — paboTa B KOMaHAe (MHHH TPYIIIA).
Kaxxnoii rpymme BblgaeTcsi MaTepuaj, KOMaHAa M3Yy4aeT €ro MCXOJHOE COCTOSIHHSI U MPOBOJIST
pasnuyHble TEPMOOOPAOOTKH, UCCIEAYsI COCTOSIHUE 0 U mociie TepMoodpadoTok. [lo okoHyanuio
paboThl Kaxkaasi rpynna MmyOJMYHO 3allMIIaeT CBOM MpoeKT. Tembl, paccMaTpuBaeMble B paMKax
1abopaTopHBIX PaboT:

OcoOenHoctu pazHoBuaHOCTeM oTxura [ u Il poma muist 10- U 3a9BTEKTOMIHBIX CTaIeH
Oco0eHHOCTH HOPMAJTH3AIIHH.

Oco6eHHOCTH Pa3HOBUAHOCTEH 3aKaJKH JUIs 10- U 3a9BTEKTOMIHBIX CTaJeH
Oco0EeHHOCTH pa3HBIX BUIOB OTITYCKA.

W3yuenue mporecca TBEpOH [IeMEHTaluK

Tepmuueckas 06pab0TKa HU3KOJIETUPOBAHHBIX CTael

Tepmuueckas 06paboTKa BHICOKOJIETHPOBAHHBIX CTaleH

Tepmudeckast 00paboTKa OBICTPOPEIKYIIUX CTATCH

Bnusiaue cpeapl oxaxIeHus IpU TEPMUYECKoil 00padoTke.

wCoNOR~WNE

5. Opranusanusi cCaMOCTOATEIbLHON PadoThI CTY/ICHTOB

CamocTtosiTenbHas paboTa CTyIEHTOB MPU U3YYSHUH TUCIHUILTUHBI (MOIYJIsl) IPEayCMOTpeHa
B CIEAYIOIIMX BUAAX U opMax:

— Pabora ¢ JEKIMOHHBIM MaTepUaIoM, TOWCK W 0030p JHUTEpaTypbl U DIEKTPOHHBIX
HMCTOYHUKOB MHGOPMAITUH 110 UHAUBHIYAIBLHO 33/1aHHOM pobieme Kypca,

— Pabora B onekTpoHHOM Kypce (M3ydyeHHE TEOPEeTHYECKOro MaTepuasna, BBHITOJTHEHHE
WHJIMBUIYAJIbHBIX 33JJaHUN U KOHTPOJIUPYIOIIHNX MEPOTIPUITHI U TIp.);

— H3ydenwne TeM, BRIHECEHHBIX HA CAMOCTOATEIHHYIO MPOPAOOTKY;

— Tlowuck, ananus, CTpyKTypHUpOBaHUE U TIpe3eHTalus HHGOpMAIUH;

— BrinonHeHne goManiHux 3aJaHul,

— IloaroroBka k mabopaTopHbIM paboTaM;

— IloaroroBka K OLIEHUBAIOLUM MEPOIIPUSITUAM



6. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTIHHbI
6.1. YueOHO-MeTOIHYECKOE O0ecTIedeH e

OcHoBHasi JuTEepaTypa

1. HomukoB M. U. MeramioBenenue: yueOnuk / WM. WU. Hosukos, B. C. 3omoTopeBckuii,
B. K. IToptHoii; nox penakuueii B. C. 3omoTopeBckoro. - 2-e u3a., ucnp. - Mocksa : MUCHUC,
[6.1.]. - Tom 2: Tepmuueckas oopadotka. Criasel - 2014. - 528 c. - ISBN 978-5-87623-217-5.
- Tekct: onekrponsbii // Jlawb: dnekTpoHHO-OMONMMoTeyHas cucrema. - URL:
https://e.lanbook.com/book/117186 - Pesxum mocTyma: 1uis aBTOPH3. [OJIb30BaATEICH.

2. Huxymua C. A. MarepuajiioBeeHne U TepMudeckas o00paboTka: yudeOHoe mocobue /
C. A. Hukynun, B. 1O. Typuwnmuna. - 2-e usn., nepepad. u pomn. - Mocksa: MUCHUC, 2013. —
171 c. - ISBN 978-5-87623-688-3. - Tekct: anekTpoHHBIH // JIaHb: 3IeKTPOHHO-OMOIHOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/117179 - Pexum poctyma: aiasi aBTOPH3.
II0JIb30BATEIEH.

3. Tlozmusaxos A. B. Teopust Tepmuueckoit 00pabOTKH METaJUIOB U CILIABOB: yueOHOe mocobue /
A. B. Ilo3nuskos, M. I'. XomyroB, A. H. Cononun. - Mocka: MUCHUC, 2014. - 76 c. - ISBN
978-5-87623-774-3. - Tekct: snekTpoHHBIA // JlaHb: 3ME€KTPOHHO-OMONIMOTEYHAs CHCTEMA. -
URL.: https://e.lanbook.com/book/117207 - Pexum gocTyma: jist aBTOPHU3. OJIb30BATEIICH.

JonoHUTeILHAS JUTEPaTypa

1. TexHonmorust TEPMHUYECKOH ¥ XHMHKO-TEPMHUYECKOW OOpabOTKU: METOA. YKa3aHUs K
BBITIOTHEHUIO JTa00paTopHbIX padoT mo Kypey «Texnonorus oOpaboTku u MonauduKanuu
MatepuanoBy: yaeoHoe mocodue / C. A. [Taxomona, A. C. [TomenpHuKOBa, M. B. YHuHKOBa, C.
IO. lleBuenko ; mox penakumen C. A. I'epacumoBa. - Mocksa : MI'TY um. H.O. baymana,
2014. - 60 c. - ISBN 978-5-7038-3877-8. - Tekcr: snexTpoHHBIH // JIaHB: 3JEKTPOHHO-
oubmmoreunas cucrema. - URL: https://e.lanbook.com/book/58459 - Pexum noctyna: st
aBTOPH3. IIOJI30BATEIIEH.

2. 3emckoB lO. I1. Marepuanosenenue: yueonoe nocodue / 0. I1. 3emckoB. - Cankr-IlerepOypr:
Jlansb, 2019. - 188 c. - ISBN 978-5-8114-3392-6. - Tekct: 2nekTpoHHbIH // JlaHb: 2IeKTPOHHO-
oubmmoteunas cuctema. - URL: https://e.lanbook.com/book/113910 - Pexxum moctyma: Juist
aBTOPH3. NIOJI30BATEIIEH.

6.2. UudopManinoHHOE M IPOrPaMMHoOe o0ecrevyeHne

Internet-pecypcst (B 1.4. B cpeae LMS MOODLE u np. o6pa3oBaTenbHbIe U OMOIUOTEUHBIC
pecypcbl):

1.  DnexrtpoHHbli Kypc «TepMmuueckas U XUMHKO-TepMHUYEcKass o00paboTka METayuIoB»
https://stud.Ims.tpu.ru/course/view.php?id=867
2. [Ipodeccuonanpabie 0a3bl AAHHBIX W WHPOPMAIMOHHO-CIPABOYHBIE CHCTEMbI JOCTYITHBI 110

cewuike https://www.lib.tpu.ru/html/irs-and-pdb

JlunieH3noHHOE TIporpammHoe obecrniedeHue (B cooTBeTcTBuU ¢ IlepeuHeM JHIIEH3MOHHOTO
nporpaMmMHoro odecnedenuss TIIY):
7-Zip; ownCloud Desktop Client; Adobe Acrobat Reader DC; Adobe Flash Player;
AkelPad; Ansys 2020; Ascon KOMPAS-3D 18 Education Concurrent MCAD ECAD; Cisco
Webex Meetings; Dassault Systemes SOLIDWORKS 2020 Education; Document Foundation
LibreOffice; Google Chrome; Microsoft Office 2007 Standard Russian Academic; Mozilla Firefox
ESR; Oracle VirtualBox; Tracker Software PDF-XChange Viewer; WinDjView; Zoom Zoom



7. Oco0ble TPeOOBaAHMSI K MATEPUATIbLHO-TEXHUYECKOMY 00eceYeHU 0 TN CIUTITIHHbI

B ydeOHOM mporecce HCMONB3yeTCs CleAyroliee JiabopaTopHoe OO0OpyHOBaHUE IS
MPaKTHYECKHUX U JJAOOPATOPHBIX 3aHATHIA:

Ne HanmenoBaHue crieMajibHbIX IIOMeNIeHH HanmenoBanune 000pyoBaHus

1. | Ayauropus ans npoBenenus yueOHbx | Komruiekt yaeOHo#H Mebenn Ha 11 mocaodHbIX MecT;
3aHSTHN BCEX THUIOB, KypCOBOTO Mxad mrs omexast - 1 mrr.; kad mms nokymeHToB - 1
MIPOEKTUPOBAHUS, KOHCYJIbTAIUH, wrt.; TymOa cranmonapnas - 1 wr.; Komnbrotep - 13
TEKYIIEro KOHTPOJIS U wrt.; [Ipoexrop - 2 mT.

MIPOMEKYTOUHOM arTecTauuu
(KOMITBIOTEpHBIH KI1acc)

634034, TomMmckas o0sacTh, I. ToOMCK,
VYcoBa ynuna, 7,108

2. | Ayauropus qig npoBeaenus yueOusix | On neus CHOJI-1.16 MuM N1177 - 1 wr.; Tepaomep
3aHATUN BCEX TUIIOB, KypPCOBOIO - 1 wr.; I'py3onopurneBoii mpecc - 1 mT.; Cranok 3E
MPOEKTUPOBAHHUSL, KOHCYJIbTALlUM, 88IM N511 - 1 mt.; Teepoomep TK-'M N1916 - 1 wr.;
TEKYIIEr0 KOHTPOJIS U [Motenmmometp JICII-3IT - 1 mrT.; IToTrennnomeTp
npoMexyToyHoi arrectanuu (HayuHas | N1178 - 1 mr.; [Teus [IM - 1 mwr.; [Ipecc
naboparopus) ruapamuyeckuit [IC1-50 - 1 mt.; Ycranoska mms

mia3msel - 1 wr.; Onekrponeus CHOJI - 1 mT.;
634034, Tomckas 0651acThb, I'. TOMCK, Teepaomep I N2 N480 - 1 wrt.; [Torenunomerp
VYcoga ynuna, 7, 020 KCII-3I1 - 1 mrt.; [IpokatHas k1eth - 1 mt.; O neds
CHOJI-1.16 MuM N1081 - 1 mr.; Ileus cHox - 1 1mT.;
KomrutekT yueoHoM Mebenu Ha 10 mocaiouHbIX MECT;
Cron nabopatopHslii - | mmT.

3. | Ayauropus s npoBefeHus yueOHbIx | Jlocka aynuropHas HacteHHas - 1 mit.; Kommiekr
3aHSATUI BCEX TUIIOB, KypPCOBOIO yaeOHoli Mebenn Ha 36 mocaiovHbIX MecT; KoMmbroTep
IIPOEKTUPOBAHHUS, KOHCYJIbTALIUM, - 1 mr.; [Tpoextop - 1 mT.

TEKYIIEero KOHTPOJIS U
POMEXYTOYHOH aTTecTauuu
634034, Tomckas obmactb, . ToMmck,
VYcoBa ynuua, 7, 144
4. | Aymutopus uist ipoBeeHus yaeOHbIX | DoToMUKpOCKOI 'Heodart' - 1 IT.;

3aHATUN BCEX TUIIOB, KypPCOBOIO
IIPOEKTUPOBAHHUS, KOHCYJIbTALIUM,
TEKYILEro KOHTPOJIS U
MPOMEXKYTOYHOM aTTecTaluy (Hay4Has
saboparopusi)

634034, Tomckast 001acTh, I. Tomck,
VYcora ynuna, 7, 022

MertannorpaduuecKkuii MHBEPTUPOBAHHBIH MHKPOCKOIT
JlaboMert-U BapuanTt! - 5 mr.; Mukpockon MUM-7 - 1
mT.; Mukpockon "Tenosan' - 1 wT.; YcTpoicTBO BBOMA
BujiconzoOpakenus - 1 mT.; KomruiekT ydeOHOMU
MeOenn Ha 12 mocagouHBIX MECT;

PabGouast mporpamMma cocraBieHa Ha ocHoBe OOmel XapaKTEPUCTHKHA 00pa3oBaTebHON

nporpaMMbel 1o  HampasieHutro 22.03.01 MarepuanoBeneHue W TEXHOJIOTMM MAaTEpUANOB,
cienuanm3anus «MarepruanoBeieHue B MamMHOCTpoeHum» (mpuema 2018 r., ounas ¢dopma
o0y4eHus).
PazpaboTunk:

JI0KHOCTh DUO
Jouent OM MIIHIIT TITY Baynuna O. 1O.




IIporpamma onoOpeHa Ha 3acefaHuu Bblyckawomero OTaeneHHs MaTepHaloBeICHMS
WHXeHepHOM IIKOJIBI HOBBIX MPOM3BOJCTBEHHBIX TEXHOJIOTUH (IIPOTOKOJ OT «25» mioHs 2018r. Ne

5/1).

3aBeayroniuii kKadeapoii - pyKoBOIUTEIb
OT/ICJICHUs] MaTepuaioBeieHus (Ha paBax Kadeapsi),
1.T.H., ipodeccop / B.A. KitumeHos /




JIncr u3mMeHeHnuii padoydeii NporpaMMbl IMCHUIINHBI:

YueoHblii rox

Copepixanue /M3MeHeHHe

OocyxaeHo Ha 3aceganuu OM
MIIHIIT (mpotoxo.m)

2019/2020 1. OGHOBIIEHO IPOTpaMMHOE OOecTieyeHHe Nel19/1 o1 01.07.2019 .
yUeOHBIA 2. O0HOBIIEH cocTaB MpodeccuoHaTbHBIX 0a3 TaHHBIX U
rojq UH(POPMALMOHHO-CITPABOYHBIX CUCTEM

3. OGHOBJICHO COIEP)KaHNUE PA3ICTOB TUCITUTUTHHBI

4. OOGHOBJICH CIHMCOK JINTEPATYPhI, B TOM YHCJIE CCHIIIOK

9bC
2020/2021 1. OGHOBIIEHO MMpOTpaMMHOE o0OecTieueHre Ne 35 01 29.06.2020 T.
y4eOHBII 2. OOHOBIIEH cOCTaB MPOQecCHOHANBHBIX 0a3 TaHHBIX U
roj MH(OPMAaLIMOHHO-CIIPABOYHBIX CUCTEM

3. OGHOBINIEHO cofiepKaHUE Pa3eNOB JUCIUIUTUHEI
4. OOHOBIICH CITUCOK JIUTEPATYPHI, B TOM YHCII€ CCBUIOK
9bC
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