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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Heablo npenopaBanus aucuuIuinHbl «TepMudeckas oOpaboTka cranell U CIIaBoB» sBiIseTCs Qop-
MHUpOBaHHE (PyHIAMEHTAIbHBIX 3HAHUH O CTPYKTYPHBIX U ()a30BBIX M3MEHEHUSAX B METAJJIaX U CIUIaBaxX MpH
TEIUIOBBIX U KOMOMHUPOBAHHbBIX CIIOCO0AX BO3JEHCTBHUSA, a TaKKe 00 OCHOBHBIX BUAAX M P&KHUMaX TEpMHUYE-
CKOM, TEPMOMEXaHHUYECKOW U XUMHUKO-TEPMUIECKON 00pabOTKH, NCIOIB3YEMBIX IS TTOYUYEHHS 3aJJaHHOTO

KOMIIJIEKCa MEXaHUYECKHX CBOMCTB METAJJIOB M CIIaBOB.

3agaun:

- 1aTh 3HAHUS O KJIacCU(PUKALUU BUIOB TEPMUUECKON 00pabOTKU METAJUIOB U CIJIABOB;

- JaTh 3HAHUS O CTPYKTYPHBIX M ()a30BbIX U3MEHEHHUSIX B METAJUIAX WM CIUIABAX, BEI3BAHHBIX BO3ICH-
CTBUEM TEMIIEpaTypbl, MIIACTUYECKON AeopMalii U U3MEHEHHEM XHMUYECKOT0 COCTaBa MOBEPXHOCTHOIO
CJIOSl Ha 3a/IaHHYIO TIyOuHY;

- JaTh 3HAHUA O PEKMMaxX COOCTBEHHO TEPMUUYECKOM, TEPMOMEXAHUYECKON U XUMHUKO-TEPMHUUYECKOM
BUJIOB 00pa0OTOK U BIMSIHUH WX HA MEXaHHMYECKHE CBOMCTBA METAJIOB U CILJIABOB;

- copMUPOBATH HABBIKK M YMEHUE MPABUIBLHOTO BBIOOpA BUIOB TEPMHUUECKON 00pabOTKU MaTepua-
JIOB, KOHCTPYKIMI U JI€TAJICA MaIIUH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriuHa OTHOCUTCS K 00s3aTeIbHBIM TUCHHUILTUHAM (MOJYJISIM) BapuaTUBHOM 4yacTH Ojoka /J|
«lucuumivHel (MOIYIIN)»

[IpepexBu3utThl muctuiuinabl: b1./[.5.3 Memooonocus nayunvix uccneoosanuit, b1.J[.b.8 V3wt u
demanu MawuHoCcmpoumenbHvix npouzeoocms, b1./[.B.2 Uncmpymenmanvhvie cmanu u cniagol

[TocTpekBU3UTHI

nucuuuael:  b1.J[.B.4

IIpoexmuposanue npoyeccoé npu npouszgoocmee

pemonmubix 3a20moeok, b1.J[.B.6 Texnonoeus éoccmanoeienust, ynpouHeHus u 0opabomxu nogepxuocmetl,
b51.]1.B.2.3.1 Ocobennocmu o0bpabomku nosepxHocmeti ucmouynuxamu evicoxkou suepeuu, b1.J].B.0.3.2

.]]ClS’@prle U niaasmMeHHnvle YnpouHAuiue mexnov10cul,

b2 II.B.Il.1 Texuonoeuueckas (npoekmHo-

mexnonocuueckas) npakmuxa, b2.11.B.I1.2 Ilpedouniomuas npaxmuxa

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUIINHE

Hpouecc HU3YUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTAaTOB 06y‘IeHI/I$I

Kon u HanmeHoBaHue Kon n HanmeHoBaHue [Inanupyemble pe3yabTaTbl 00y4eHUs 110
@opMpreMHx HHAUKATOpa NOCTHXKCHUA JUCHUIINIMHE, XapaKTCPU3YIOIIUE STAIIbL
KOMIIETEeHIINH KOMIIETEHIINH ¢dbopMHpOBaHUS KOMIIETEHIIUH

[TK*-3 Cnocoben [MIK*-3-B-1 OcymectBisier |3HATh:

BBINOJIHATH MOJIFOTOBKY K BBIIIOJHEHHUIO |- METO/IbI HAyYHBIX MCCIIEIOBAHUN CTPOCHMSI, CBOMCTB

TyCKOHAJII0YHbIC paboT 1o MyCKy M HAaJKe |[M  CTPYKTYphl  METAJIOB W  CIUIABOB  IOCTE

paloThl, UCIIBITAHUS, |CIIOKHOTO TEPMHUYECKOTO0  |pa3pabOTaHHBIX BUAOB, IMPOEKTOB U MPOrpamm,
pa3paboTKy u 00OpYIOBaHUS M OTIAJIKE |CBSI3aHHBIX C TEPMHUYECKOW 00pabOTKOM.

BHE/IpEHHE TEXHOJIOTUYECKUX YMmerh:

TEXHOIOTUYECKUX IIPOLIECCOB - pa3zpabaTrbIBaTh MEPONIPUATHUS IO PALIIOHATBHOMY
MIPOIIECCOB, [1K*-3-B-2 [Inanupyetr 1  |BbIOOpPY U KOMILJIEKCHOMY HCIIOJIb30BAaHUIO
OCYIIECTBIIIEMBIX HA |IIPOBOILUT UCIIBITAHUS MaTepUajIoB U CIOCOOOB TEPMHUUECKON 00padOTKU
TEPMUYECKOM TEPMUYECKOTO METaJUIOB U CIUIABOB, C YUYETOM TEXHOJIOTHU
000pyJIOBaHUH B 000pyIOBaHUS W3TOTOBIICHUS, IOCTYITHOCTH W YKOHOMHYECKOM

OKHCIIUTENbHBIX U [1K*-3-B-3 KonTponupyer |1enecoodpa3HOCTH.

IOpyrux arMocgepax, B | ycTpaHeHue 1e(heKToB Baajgers:
BaKYYMHBIX TEPMUYECKOTO - cioco0amMu OIIEHKH TEXHOJIOTHYECKHUX,




Kox 1 HanmenoBanue

Kox u HanmenoBanue

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110

(bopMHpyeMBIX WHIMKATOpa NOCTHKECHUS JUCLUILIMHE, XapaKTEPU3YIOLIUE dTaIbI
KOMIIETCHIIMI KOMIIETEHIUU dbopMHpOBaHUS KOMIIETCHIIMN
YCTaHOBKax obopynoBaHus, (YHKIMOHATIBHBIX U 3KCIIITyaTallMOHHBIX CBOWCTB

BBISIBIICHHBIX TIPH
BBIITOJTHEHUH ITyCKO-
HaJIaJ0YHBIX PadoT U B
IpoIecce KCILTyaTaIH

MaTCpraJIOB MAIIUHOCTPOUTCIIBHOI'O ITPOU3BOACTBA
II0CJIE TEPMHUYCCKOI'O YIIPOUHCHHA.

[IK*-4 Crocoben
o0OecreynuBaTh
Ka4eCcTBO M3JICINN B
MEXaHOCOOPOYHOM
MIPOU3BOJICTBE

[1K*-4-B-1 BeisBasier
PUYHHEI Opaka B
MPOU3BOACTBE U3AECTUI
MaIIMHOCTPOCHHUSI U
pa3pabarsiBact
PEKOMEH/IAIIUH 110 €T
MIPEIYTIPEKACHUIO,
OopraHusyet paboThI 110
00eCTeueHNI0 KauecTBa
W3rOTaBJIMBAEMBIX M3JICIIUH,
BBITIOJTHSIET
WHCTICKIIMOHHBIN KOHTPOIIh

3HaTh:

- OCHOBBI CTPOCHHUSI I CBOMCTB MaTepuasoB, METOIbI U
MEpONPUSTHS, CBA3aHHBIE C H3YyUYEHHEM CBOWUCTB M
CTPYKTYphl METaVIOB M CILIAaBOB MAIlIMHOCTPOUTEIb-
HOT'O ITPOU3BOICTBA.

Ymers:

- OPraHU30BaTh U MIPOBOJUTH HAYUYHbBIE UCCIICIOBAHMUS,
CBSI3aHHBIE C Pa3pabOTKOM MPOEKTOB U MPOrpamMm,
HaIpaBJICHHBIX HA CTAHIAPTU3ALUIO TEXHUYECKHUX
CPEICTB, CUCTEM, MPOIIECCOB, 000PYI0BaHUS,
3a/ICCTBOBAHHBIX B IPOLIECCaAX TEPMUYECKON
00pabOTKH CTaJIeH U CILIABOB.

Baajaersb:

- CIIOCOOHOCTHIO OIIEHKU Pa3pabOTaHHBIX TPOEKTOB,
MporpamMM, TEXHOJOTUYECKUX MPOIIECCOB U
paboTocnocoOHOCTH 000pyIOBaHUS IS
OCYIIECTBJICHUSI TEPMUYECKON 00pabOTKH cTasiel u
CILIaBOB.

4 CTpyKTYypa U coliepKaHue TUCUUIINHBI

4.1 CTpykTypa 1M CIHIIIHHBI

OO0mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3a4eTHbIC eAMHUIBI (144 akaeMUuecKux Jaca).

TpynoemMkocTs,
Bun pabotsl aKaJIeMUYECKHUX YacoB
3 cemecTp BCETO
Oo0mas Tpy10éMKOCTh 144 144
KonTakTHas padora: 36,5 36,5
Jlexmuu (JI) 18 18
JlaGopatopusbie pabotsl (JIP) 16 16
Koncynbranun 1 1
WuauBuayanbHas paboTa U MHHOBAIIMOHHBIE (POPMBI YUEOHBIX 3aHATUI 1 1
[TpomesxyTouHas arrectanus (IK3aMeH) 0,5 0,5
CamocrosiTesibHas padora: 107,5 107,5
- gblnoaneHue Kypcogoti pabomul (KP),; +
- CAMON0020MosKa (Npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuand u
Mamepuana y4ebHUKos u yueoHvlx nocoouil);
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00yUeHus,
- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- N0020MOBKA K PYOEHCHOMY KOHMPOTIO.
Buj HTOroBOro KOHTpOJIs IK3aMeH




Paznensl nucuIMHbL, U3y4yaeMmbie B 3 ceMecTpe

KonnuecTBo yacoB
Ne HaumenoBanwue pa3aenon ayAuTopras BHEay/I.
paznena BCETO abota 6
a1 [ o3[ | PP
1 Beenenne. Knaccudukamys u xapakTepucTuka 13 2 11
BHJIOB TEPMHUYECKOI 00pabOTKH
2 OcHoBHbIE IIPEBPAIICHUS B TBEPAOM COCTOSIHHUM, 13 2 11
0e3 U3MeHeHwsl, ¢ u3MeHeHueM (asz, pacnan
TBEPJIOTO PacTBOpa
3 Orxur | pona 15 2 2 11
4 Orxur |l pona 15 2 2 11
5 3akanka 06e3 moJUMOP(HBIX MPEBpAICHHHA 13 2 11
6 3akajka ¢ noJIMMOP(GHBIMU TPEBPAIICHUSIMHU 17 2 4 11
7 Crapenue. YIpoOuHEHHE NIPU CTAPCHUU 15 2 2 11
8 Otnyck cranu. MI3MeHeHHne CTPYKTYphI IPH 13 2 11
OTITyCKE
9 Tepmomexanuueckas 00paboTka 15 2 2 11
10 Xumuko-Tepmuueckas oopadorka. OdpazoBanue 15 2 2 11
T Py3HOHHBIX CIIOEB
Htoro: 144 18 16 110
Bcero: 144 18 16 110

4.2 Cogepxanme pa3iejoB IUCHUININHBI

1 Beenenue. Kinaccudukanus u xapakTepucTuka BUA0B TepMHYeCKOoii 00padoTku

Brenenue. OcHoBbl TepMuueckoi 00padoTku (TO), ee skoHOMUUYecKast 3P (HEeKTUBHOCTh: YBEIMUCHHUE
HAJECKHOCTH JeTalell MallMH W KOHCTPYKLMM, CHM)KEHHE MX MacChl, YMEHBIIEHUE JJIMTEIbHOCTU
TexHoJoruueckux npoueccoB. Buasl TO no knaccudukanuu A.A. bouBapa. XapakrepucTuka U OCHOBHBIE
KOHTPOJIMPYEMBIE MTapaMeTphl pa3andHbiXx BUI0B TO.

2 OcHoBHBbI¢ (a30BbIC¢ NpeBpalleHUs] B TBEPAOM COCTOSIHMH, 0e3 M3MEHeHMs, ¢ U3MECHEHUEM
(a3, pacnax TBepAOro pacTsopa

OO0mre 3aKOHOMEPHOCTH CTPYKTYpHBIX n3MeHeHu# ripu TO. [IpeBpaiieHust B TBEpIOM COCTOSTHUU U
ux ocobeHHocTH. TepmoauHaMuka (a3zoBbIX MpeBpamieHui. TenaoBoil 1 06beMHbIN 3P PeKTs! U hopmMons-
MEHEHUS MpH (Pa30BBIX MPEBPALICHUSIX B TBEPAOM cocTosHUU. OOpa3zoBaHUe U POCT KPUCTAJUIMYECKOTO 3a-
ponsia HOoBOH (a3sl. KorepeHTHOCTh MCXOMHON M HOBOHM (pa3bl. [IpMHIMIT CTPYKTYPHOTO COOTBETCTBHUS
JHonkoBa-KonoOueBckoro. ['omoreHHoe u rereporeHHoe 3apokiaeHue (as3. Ponb rpanHun 3epeH, aucioka-
Ui, 1e(eKTOB YIIaKOBKH, BKIIOYEHUH U MUKPOHECIUIONIHOCTEN B 3apoxaeHuu ¢a3. [Ipespamienus «Oecno-
pAAOK-TIOpsiioK». MarauutHbsle npeBpamienus. O6patumocts npu Harpese. [IpeBpaiienue 6e3 U3MEHEHHs
coctaBa ¢a3. [lonumopdHble, CABUTOBbIE U HOpMalbHbIE NpeBpalieHus. KuHeTnka HOpMaibHBIX MpeBpa-
LIEHUH [TPU pa3HbIX TEMIEpaTypax.

3 Or:xur | pona

Omnpenenenne orxura | pona. 'oMoreHn3alMOHHBIA OTXKUT: HEIOCTATKH JINTHIX CIJIABOB U Ha3Haue-
HUE TOMOT'€HU3ALMOHHOTO OT)KUIa, OCHOBHBIE U MOOOYHBIE CTPYKTYpHBIE M3MEHEHHs MPU FOMOTeHM3AllH-
OHHOM OTKHUT€, BIIUSHNE OT’)KUTA HA CTPYKTYPY M CBOMCTBA JIUTHIX U JeOPMUPYEMBIX CIIJIaBOB. [ 'oMOreHu-
3alUsl C HarpeBOM BBIIIE TEMIIEPATypbl HEPABHOBECHOTO coiuayca. O0nacTu NpUMEHEHUs TOMOTeHU3all -
OHHOTO OTXHTa.

PexpucrannmzanvoHHblli U JOPEKPUCTAIUIM3ALMOHHBIN OTKUr. CTpOEHHE U CBOMCTBA XOJIOAHOAE-
(hOopMHPOBAHHBIX METAJIJIOB U CIUIaBOB. Hakuen, TekcTypa nedopmanuu U aHU30Tponus cBoicTB. M3meHe-

5



HUE€ CTPYKTYpPBI U CBOMCTB IIPU JOPEKPUCTAIIM3ALMOHHOM M PEKPUCTAIUIM3aUMOHHOM oTxure. Cranuu pe-
KpUCTAJUTM3AIMK: NIEPBUYHAs, COOMpaTeabHast, BTOPHYHAs peKpucTauM3anus. Pasynpounenue u ynpouHe-
HUE IIPU OTXKUTE TIOCTIE XOJIOAHOM Aedopmaliuy, ux npupoja. Ileperpes u nepexxor npu oTxure. AHU3OTPO-
U1 CBOMCTB OTOXKEHHOI'O METaJLIA.

OTXuUr, yMEHBIIAOIMINN BHYTPEHHHE OCTATOYHBIE HANPSIKEHUs. BO3ZHUKHOBEHUE U 3HAYEHHUE BHYT-
PEHHUX OCTaTOYHBIX HANPSHKCHUN MOCIE PA3IUYHBIX BUIOB 00pabOTKH. BUIBI OCTATOUHBIX HANPSIKEHUU.
MexaHu3M yMEHBIICHHs] OCTaTOYHBIX HaIpsDKeHUU mpu oTxure. Boibop pexuma orxwura. Luknunueckuit
OTXHT ¢ 00pabOTKOW XOJIOIOM JIJIsl YMEHBUICHUSI OCTaTOYHBIX HanpsokeHuid. O0nMacTH NpUMEHEHUs OT)KUTa
JUISL CHSITUSL OCTAaTOYHBIX HAIPSKEHUH.

4 Orxur |l pona

Omxur craneil. Ilponeccsl aycreHuW3anuyd MpH HarpeBe (MEPIUTHO-AyCTECHUTHBIE MpPEBpAIleHus).
MexaHu3M M KMHETUKa IpEeBpaIleHnil. BinsHue CKOpOCTH HarpeBa Ha MEPIUTHO-AyCTEHUTHOE MpeBpallie-
Hue. PactBopenue u3bbITouHOrO (heppuTa B JOIBTEKTOMAHOM cTanu U KapouaoB. ['oMorenusanus u pekpu-
cTajuM3anus aycrennta. OO0pa3oBaHue ayCTEHUTA (B 3a3BTEKTOUIHOM CTallM) U3 HEPABHOBECHBIX CTPYKTYP;
BIIMSIHUE CTPYKTYPHOW HACIEIACTBEHHOCTH. BenmumHa 3epHa aycTeHuTa. BiusHHEe MCXOOHOW CTPYKTYpHI,
JETUPYIOIINX JJIEMEHTOB M CKOPOCTM HAarpeBa Ha BEIMYMHY ayCTEHUTHOro 3epHa. HacienctBeHHO-
MEJIKO3EpHUCTHIE M HACIIEICTBEHHO-KPYITHO3EPHUCThIEC CTaIu. BiusiHue BeIMYMHBI ayCTEHUTHOIO 3€pHa HA
cBoMcTBa cTaid. IlepnuTHOE NpeBpaleHue NpU OXJIAXKIACHUU. JluarpaMMbl H30TEPMHUYECKUX ITPEBPAILCHUI
MEPEOXJIAKACHHOTO ayCTEHUTA B YIJIIEPOJUCTBIX CTANSAX. 3apOXKACHUE U POCT MEPIUTHBIX KOJIOHUH. Mex-
IJJACTUHYATOE PACCTOSIHUE B IEPIUTE U €r0 3aBUCUMOCTD OT CTEIIEHU NIEPEeoXIakIeHus. Pazmep nepiuTHbIX
KOJIOHUI. PaKTOPBI, BIUSIOLIME Ha MEPIUTHOE NpeBpalleHue. [lpupoaa BIUAHUS JETHPYIOLIUX 3JE€MEHTOB.
PazHOBHIHOCTH OT)KMra CTalleii: MONHBIA, CHEepPOUAN3UPYIOUIHA OT)KUT WHCTPYMEHTAIBHBIX CTaJIeH, H30-
TEPMUYECKUA OTXKUT, HOpMaiu3anusi cranud. CpaBHEHUE CTPYKTYpbl M CBOWCTB HOPMAJIM30BAaHHOM U
OTOXKEHHOM cTanu. [lareHTupoBaHue cTanu.

Omxur uyryHoB. ['padutusupyromuii oTKUT 6eoro yyryHa Ha KOBKUNA. MexaHu3M rpaguTH3aIuH.
Cranuu rpadputH3anui. Mepsl 0 YMEHBIICHHUIO JUTUTEIBHOCTH OTXKUTA Ul yeTpaHeHus: oroena. Hopmanu-
3aus 4yryHoB. OTXKUT CIJIABOB HAa OCHOBE LIBETHBIX METAJLIOB. ['eTepOoreHn3alMoHHbId OTHKUT. OTXKUT C
($ha30Boil MepeKPUCTATITH3AIHCH.

5 3akanka 0e3 noMMop¢HBIX NpeBpalIeHHit

Harpes u oxnaxaenue npu 3akaike 6e3 nmoaumopgHoro npespauieHus. Kuneruka pacnana nepe-
OXJIAKJEHHOTO TBEPAOIO PACTBOPA, KPUTHYECKAsT CKOPOCTb OXJIAXKACHHUS U IPOKAINBAEMOCTb. (DaKTOpHI,
BIIUSIIOLIME HA YCTOMYMBOCTh MEPEOXJIAXkIEHHOIO TBEPAOrO pacTBopa M IMPOKAIUBAEMOCThb. M3MeHeHUe
CTPYKTYpBI U CBOMCTB mpu 3akanke. [I[pumenenue 3akanku 0e3 nmoiauMop¢Horo npespauieHus. Beibop tem-
nepatypbl Harpesa npu 3akainke. Oxnaxpaatoniue cpesl. JledekTsl npu 3aKaike.

6 3akanka ¢ noMMop¢HBIMH NpeBpALIEHUSIMHA

MapreHncutHoe npeBpaileHue. TepMoInHaMuKa MapTeHCUTHOTO IpeBpamieHus. OCOOEHHOCTH Map-
TEHCUTHOTO IpeBpallieHus. Temmeparypbl Hadajla M KOHIIa MapTEHCUTHOTo mnpeBparieHus. OOpaTuMocTb
MapTEHCUTHOTO TpeBpaiieHus. Tepmoynpyruii mapteHcuT. D¢dekt namsaTi. KuHeTnka MapTeHCHUTHOTO
IIpeBpalieHNs. ATEpPMUYECKOE, B3PBIBHOE U IIOJHOCTHIO N30TEPMUUYECKOE NIpeBpanieHue. Tepmuueckas cra-
ounuzanuda. Bnusuaue nedopmanuu ucxogHou (aspl Ha KHHETHKY MapTEHCUTHOIO NpeBpaiieHus. Mukpo-
CTPYKTYpa U CyOCTpYKTypa CIUIaBOB, 3aKaJIEHHBIX HAa MapTeHCUT. Mopdomorus maprencuta. [lnacTuHyarsiii
U peedHsblid MapTeHcHT. [lepexon oT 0qHOro THIa MapTeHCUTA K ApyroMy. KpymHo-, MeJIKO -, U CKPBITOKpH-
CTAJUIMYECKUM MapTEeHCUT. MI3MeHEeHre CBONCTB CIIIAaBOB IIPHU 3aKAJIKE HA MAapTEHCUT. YIIPOUHEHHUE IIPH 3a-
KaJIKe, ero npupoaa. [I[puunHel OXpynuuBaHus MIPU 3aKaIKe CTaei.

BelinutHoe npeBpamenue. Kuneruka nu mexanusm. Ctpoenue 6eiinnTa. CBoiicTBa craneil ¢ OeHHUT-
HOM CTPYKTypoil. MexaHu3M OXJIaXICHHs U BBIOOp oxXJIaxkaaromux cpea. CKOpOCTH OXJIaKICHUSI B TIEPIUT-
HOM ¥ MapTEHCUTHOM MHTEpPBAJaX IIPU MCIOJIB30BAHMM PA3HBIX OXJAXAAIOIWMUX cpel. TepmMuueckue u
CTPYKTYpHBIE 3aKajiouyHble HampspkeHus. [ledexTol 3akanku. PasHoBunHOCTH 3akanku. [loBepxHOCTHas 3a-
KaJiKka: 3akajka ¢ HarpesoM TBY, B anekTponurax, raomnnameHHas. OCTaTOUHBIM ayCTEHUT B 3aKaJIEHHOU
cTanu. 3akajka ¢ 00pabOTKOM X0510/10M, IPUMEHEHHE.



7 Crapenue. YIIpouHeHHe PH CTAPEHUH

Pa3HOBUAHOCTH CTapeHUs: CTapeHHE IOCIe 3aKalKH, Ae(opMaluy, eCTECTBEHHOE, HCKYCCTBEHHOE,
TepMHUYECKOe U JeOopMaioHHOE cTapeHue. [Ipupoaa ynpouHeHus npu TepMUIeckoM crapeHun. CTeneHb
YIIPOYHEHHUS MPpH 00pa30BaHUU BBIACICHUH pa3HOro THMA. BiusHMe TemmepaTrypsl U MPOAODKUTEILHOCTH
CTapeHusl, COCTaBa CIIaBa B JBOWHBIX M TPOWHBIX CHCTEMaxX M MajbIX J00AaBOK Ha YIPOYHEHHE NPHU CTape-
Hun. CryneHdaroe crapeHue. BiusHue eCcTeCTBEHHOIO CTapeHUs Ha MCKYCCTBEHHOE. PeXHMBbI cTapeHws.
Bo3sspat nocie crapenus. [Ipumenenue onepanuu crapesust. OCOOEHHOCTH CTapeHHs C y9aCTHEM IpUMecei
BHeapeHus. JlehopMariionHOE cTapeHue.

8 OTnyck cranu. U3MeHeHue CTPYKTYPHI IPH OTIyCKe

M3MeHeHne COCTOSIHUSI TBEPAOTO pacTtBopa. J[Byxdasubii pacnaa. OOpa3zoBaHue MPOMEKYTOUHBIX
KkapOunoB nemeHtuta. Koarynsauus kapOunos. M3mMeHeHne AUCI0KALMOHHONW CTPYKTYpPBhl IPU OTITYCKE yriie-
POIMCTBIX cTaneil. I3MeHeHne MeXaHUYEeCKUX CBOMCTB IIpH OTIycKe. Hu3Kkui, cpeiHui U BBICOKUH OTITYCK,
UX IPUMEHEHHE HA NPAKTUKE. BiIusHue Nerupyomux 3IeMEHTOB Ha CTPYKTYPHbIE H3MEHEHHs. BropnyHoe
TBepleHue mpu otmycke. OOpatumas U HeoOpaTHMas XPYNKOCTh cTaneil. M3orepmuueckue AuarpaMmmbl
oxpynuuBaHus. OCOOEHHOCTH M3MEHEHUsI CTPYKTYpPbl U CBOWCTB NPHU OTIYCKE MApPTEHCUTHO-CTApPEIOIINX
CTaJen.

9 TepmoMexaHu4yeckasi 00padoTka

Omnpenenenue repmoMexannueckoit 0o6padotku (TMO). [Tapamerpst TMO. TMO craperomux cruia-
BOB. BimsiHue xononnoit aedopmarnum Ha crapeHue. ['opsuuil Hakien, JMHAMUYECKasl MMOJUTOHU3ALMS U
pekpuctamszanus. SIBnenue npecc-adpdexkra. TMO craneii, 3akannBaeMbIX Ha MAPTEHCUT: HU3KOTEMIIEpa-
TypHas1, BBICOKOTEMIIEpAaTypHas U IIpeiBapuTeibHas. HacienoBanue MapTeHCUTOM JUCIOKALIMOHHON CTPYK-
Typsl AeOpMUPOBAHHOTO ayCTeHWTA. BS3KOCTh paspymieHus crajieid, nmoaseprHyTsix TMO. SBnenue
HacJIEOBaHMs U YIIPOUYHEHUs IIPU TOBTOPHOM 3akaiike. KoHTponupyeMas pokaTka.

10 Xumuko-tepmuyeckast 00padorka. O0paszoBanue 1u(pPy3HOHHBIX CJI0EB

Xumuko-tepmuyeckass oopadorka (XTO). Ompenenenne XTO (MOBEpXHOCTHOTO JETHPOBAHMS).
DakTophI, ONMPEACISIONINE ONTUMAIBHYIO TIIyOUHY CIIOS U TIEPEXOAHOM 30HBI, KOHIIEHTPAIIMIO HACKIIIAI0-
miero snementa. Juddys3us npu HachIIeHUH TOBEPXHOCTH. PeakIiny Ha MOBEpXHOCTH MeTajlia U MepeHoc
BELIECTBAa U3 BHEIHEHN Cpe/ibl IPU HACBIILIEHUU U3 TBEPAOH, )KUJIKON 1 napora3oBoi ¢assl. [locienosarens-
HOCTh 00pa3oBaHus UGG Y3UOHHBIX CIIOEB B CBS3U C TUATPAMMON COCTOSIHUSA: MPUYUHBI OTKIIOHEHUS XUMU-
YeCcKOro u (ha30BOr0 COCTaBa CJOsl OT PABHOBECHOTO. TepMOIMHAMHYECKAs: AKTUBHOCTh KOMIIOHEHTOB U SIB-
neHue Bocxosmiei nuddy3uu B MHOTOKOMIIOHEHTHBIX cIijlaBaxX. HacellieHrne HeMeTaniamMu.

[lemenTamust cramu. J{uarpamma cocrosiausi Fe-Fe3C. 0CHOBHBIC XMMUYECKUE PEaKIIMH U KUHETHKA
mporuecca. BeiGop cpensl 1isi IeMEHTAIuu, YIAepOAHbIH MOTEHIIMAN, TEPMOANHAMUYECKas aKTUBHOCTh YT-
nepojia B JierupoBaHHoOM ctanu. CocTaB M CTpyKTypa ciiosi u cepaneBunsl. TO mocne nementanuu. [Ipou-
HOCTh 1IEMEHTUPOBAHHOTO cJosl. KOHCTpYKTHBHASI MPOYHOCTDH JeTalu. Pa3HOBUAHOCTH IIEMEHTAIUH, Mapa-
METpBbI, 00JIaCTH MPUMEHEHUS.

A3zotupoBaHue cranu, auarpamma coctosiHusi Fe-N. OcHOBHbIE XUMUYECKHE PEaKIUu U KUHETUKa
a30TUPOBAHUS, COCTaB, CTPYKTypa U CBOMCTBaA ciosl. PasHoBuaHOCTH azoTupoBanus. CTanu AJis a30THPOBa-
HUS, TapaMeTphl a30TupoBanus. O0IacTH MPUMEHEHUS a30THPOBAHUSI.

HutponemenTamus u 1iuaHupoBaHrue, OCOOCHHOCTH COBMECTHOW muddy3uu azora U yriepoja, co-
CTaB, CTPYKTypa U CBOMCTBA ci0s. Pa3HOBUIHOCTH mporieccoB. CTanu [uisi HAITPOLEMEHTALUK U ITHaHUPOBa-
Hus. O0JIacTH MPUMEHEHHS HUTPOIIEMEHTAIIMH U IIMAHUPOBAHUS.

BopupoBanue, OCHOBHbIE XUMHYECKHE PEaKINH, CTPYKTypa u cBoiicTBa cios. Cynbdanmronupona-
Hue. OcaxaeHue cCoeMHeHnH (KapOuI0B, HUTPUIOB, OOPUIOB, CHIIMIIA/IOB) HA TTOBEPXHOCTH METAJLJIA.

Haceienne merannamu. OCHOBHBIE XUMUUYECKUE PEAKIIMU U KWHETUKA HACHIIIECHUS U3 ralbBaHHYE-
CKHMX TIOKPBITHH, PacIUIaBOB, MOPOIIKOB, MACT, MAPOB COCTUHEHUM METAJUIOB; BAKYyMHBIE ITPOIIECCHI. XPO-
MHUpOBaHUE, ATUTUPOBAHME, CUIMLMPOBaHUE, IUHKOBaHHE. CTPyKTypa M CBOICTBa €l10€B. MHOTOKOMIIO-
HEHTHOE HaCHIIIICHHE.



4.3 JIaGopaTopHbIe padoThI

Ne Ne Kon-Bo
HaumenoBanue 1a00paTopHBIX paboT
JIP | paznena qacoB
1 3 V3MeHeHne CTPYKTYpPbI U CBOWCTB METAJIOB MPH JOPEKPUCTALTH3AIMOHHOM H 2
PEKpUCTAIUTH3AIIMOHHOM oTxure | pona
2 4 Brustnue ocHOBHBIX mapaMeTpoB oTxkura |l poma Ha u3mMeHeHne CTPYKTYpHO- 2
($a30BOTr0 COCTOSIHUS YITICPOJUCTHIX CTaJICH
3 6 V3MeHeHre CTPYKTYpPhI U CBOWCTB YIIIEPOAUCTHIX U JISTHPOBAHHBIX CTaICH NpU 4
3aKaJIKe C MOJUMOP(HBIMH MTPEBPAILECHUSIMH
4 7 CrapeHue aJlOMHUHHEBBIX CIIJIABOB 2
5 8 OTtpaboTka pe)KUMOB OTITyCKa Ha IpUMEpe OBICTPOPEIKYIINX U TUCTIEPCHOHHO- 2
TBEPJICIOIINX CTaJICH
6 9 Bnusiaue crenenu nedopmanuy Ha MeXaHu3M (a30BBIX MTPEBpAILCHUH, 2
CTPYKTYPY U CBOWMCTBA KOHCTPYKIIHOHHBIX CTaJICH Ha dTare
TEPMOMEXAHUYECKOTO TPEBPALICHHS
7 10 [emenTarus HU3KOYTIIepoaucTOl ctanu. TepMudeckas 06padoTka mocie 2
[IEMCHTAIIH
HUroro: 16

4.4 KypcoBas pabora (3 cemecTp)

B xypcoBoii pabore HEOOXOIMMO: HA3HAYUTH ONTHUMAJIBHBIA PEKUM TEPMUUECKOH 00pabOTKH st
u3zienuii (MapoK CIUIaBOB), yKa3aHHBIX B 3a/IaHUU; OOBSCHUTD MIPEBPAILCHHUS B CILJIABaX, BbI3BAHHBIC HArpe-
BOM U OXJIQXKJEHUEM B COOTBETCTBUHU C BBHIOPAHHBIM PEKHMOM TEPMHUECKOM 00pabOTKHU; yKa3aTb MHKpPO-
CTPYKTYPY U TBEPJOCTh MOCIIE TEPMUUECKOW 00paOOTKU Ul NEPEeUUCICHHON HOMEHKJIATyphl U3Jenui (1o
COTJIACOBAHUIO C IPETOAABATEIEM MOXKET OBITh BEIOPAHO APYroe U3Jeire 1 MapKa CIijiaBa):

1 Bontsl (naHIEBBIX coeTMHEHUI TPyOONPOBOIOB BBHICOKOTO JaBieHHUs ceueHneM 20 MM U3 cTaiu
30XM.

2 OuIbTpPHI (BOJIOYHMIIBHBIE JTOCKH) JUIS BOJOYEHHUSI METHBIX IPYTKOB B XOJIOJHOM COCTOSIHMH W3 CTa-
m X12M.

3 Peccops rpy3oBoro aBromoomis 3 craimu 60C2H2A (Tommuza peccop 10 mm).

4 Caepna ans 00paboTku cTaiu ¢ TBepaocThio 260-280 HB u3 Obictpopexyieii cranu P6MS (nna-
MmeTp cBepia 15 Mm).

5 Cepma st 06pabotku ctamu ¢ TBepaocteio 300-350 HB u3 Opictpopexymieit cramu P18 (nma-
metp cepia 20 mm).

6 [Tmamku xpyrasie w3 cramu XBIT it nmomydenns pe3pObl B U3IENUAX U3 MATKHX MaTepPHAaJIOB.

7 I'nGounsle mTamsbl, padoTaromiye 6e3 yIapHbIX Harpy3ok u3 craiau X6BO.

8 I'mGounbIe mTambl, padoTatomire 6e3 yIapHbIX HAarpy30K u3 ctamu X12M.

9 Jleranu mapuKonoAMNHMKa (mapuku auamerpom 10 mm) u3 cramu 1IX9.

10 Konpbia u3 cramu 1I1X15.

11 TIpeccoBannsblil npoduib u3 gypatomuna J[16.

12 Cnurok u3 cramu 40 mepen ropsaeid 00paboTKO# TaBJIeHHEeM, Macca CJIUTKa 16 T.

13 JIuct u3 cranu C108km, AeopMUPOBaHHBIN B XOJIOJHOM COCTOSIHUU.

14 OObACHUTDH CTPYKTYpHBIE U3MEHEHUS U CBOMCTBA CIUIABOB IpU CTapeHuu. BoiOpaTh pexum mos-
HOTO cTapeHus A craBa AJI9.

15 Pe3wnOoBBIC (Ppe3nl u3 cramu POMS.

16 Pe3nboBrIe dpe3bl u3 cranu P18.

17 Pe3pOoBsie (pe3sl u3 cranu P12.

18 Yepssunbie ¢pesst u3 cramu P1203.

19 Yepsunbie ¢hpe3st u3 cramn PEM3.

20 [ItamMmel 1uIst XOJIOAHOTO MPECCOBaHUS (BbIIaBIUBaHus) u3 ctanu X1201.



21 MonotoBbiit mTamn (¢ Haumenbiel croponoi 3000 Mmm) s ropsiaero a1eOpMHUPOBAHUS U3 CTa-
mu SXHM.

22 llTamn ans ropsiuero aeopMUpOBaHUS MEAHBIX CIUTaBOB U3 cTaiu 4 X4BMOC.

23 Kaprep aBuratesns BHyTPEHHETO cropanus u3 cuirymuna AJl4.

24 ®opma s TUTHS IO IaBJICHUEM aTFOMUHHMEBBIX CIUTaBOB U3 cTtaiau 4XSMD1C.,

25 Banok nmpokaTHoro crana u3 ayryHa BU60.

[TpumepHnas Tema KypcoBoil paboThl: «Pa3paboTka ONTUMAIIBHOTO PeXUMa TEPMUYECKON 00paboTKH
st 60ATOB (DIAaHIEBBIX COCTUHEHUH TPyOONPOBOMOB BBICOKOTO JaBiieHHsS cedeHneM 20 MM W3 CTau
30XMb».

5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHe TUCIUILINHBI

5.1 OcHoBHas uTEpaTypa

1 boronyxos, C. . MatepuanoBenenue [TekcT] : yueOHUK JIJIs CTYJEHTOB BBICIIUX YYEOHBIX 3aBe-
JeHui, oOyJaromuxcs 1mo HanpasieHusM: "MammHoctpoerue", "KoHCTpyKTopcKo-TeXHOI0THYecKoe obec-
nedeHne MammHocTpouTenbHbIX npousBoAcTB" / C. U. boronyxos, E. C. Kosuk. - Crapseiii Ockon : THT,
2013, 2018 - 536 c. : un. - [Ipeam. ykas.: c. 515-518. - Tepmunsl u onpenenenus: c. 519-524. - bubnuorp.:
c. 525-527. - ISBN 978-5-94178-338-0.

2 TexHOJOTHYeCKHe MPOLECChl MAIIMHOCTPOUTENFHOTO M PEMOHTHOro mpousBojcTBa [Tekcr] :
yuebHoe mocoOue Ui CTYyIEHTOB BBICIINX y4YEOHBIX 3aBEICHH, 0OYYaOUIMXCS MO HANpaBJICHUIO MOJATO-
toBkH "Mamunoctpoenue" / C. . boroayxos [u ap.]; mox pea. C. U. borogyxosa. - Crapsiii Ockon : THT,
2015. - 464 c. : wi.; 53,94 neu. 1. - bubnuorp.: ¢. 412-413. - Tlpun.: c. 414-461. - ISBN 978-5-94178-468-4.

5.2 lonoinuTeIbHAS JIUTEPAaTypa

1 Bonkos, I'. M. MarepuanoBeaenue [Tekct]: yueOHUK IS CTYJIEHTOB BBICIIUX Y4YE€OHBIX 3aBejie-
uuit / I'. M. Bonkos, B. M. 3yes. - 3-e u3na., crep. - Mockpa: Akagemusi, 2013. - 448 c.: uin. - (Beicuiee npo-
deccuonanpHoe oOpa3oBanue. bakamaBpuar). - (TexHuka u TexHudeckue Haykw). - [Ipwn: c. 428-441. -
bubnuorp.: c. 442. - ISBN 978-5-4468-0145-9.

2 TexHONOTHsI KOHCTPYKIIMOHHBIX MaTepuasioB [TekcT] : yued. A CTyAeHTOB MAaIllMHOCTPOUT. BY-
30B / A. M. lanbckuii [u ap.]; mox obm. pea. A. M. Jlanbckoro.- 5-e uza., uctp. - M. : MammHocTpoeHue,
2003. - 512 c¢. : w. - ISBN 5-217-03198-0; 6-¢ u3n., ucnp. u gom. - Mocksa : MammuocTpoerwue, 2005. -
592 c. : un. - ISBN 5-217-03311-8.

3 Kparkast sHIHKIONEUS MO CTpyKType MartepuanoB [Tekct]/ moxn pex. . B. Maprtuna; mep. c
anri. A. A. Hlycrukosa, nox pen. H. U. bayposoii. - M.: Texnocepa, 2011. - 608 c.: ., Tadn. - (Mup ma-
TEPHAJIOB ¥ TEXHOJIOTHH). - bubmmorp. B koHie cT. - ISBN 978-5-94836-279-3.

5.3 llepuoauyeckue u3IaHUA

1 MarepuanoBenenue : xxypHail. - M. : OO0 «Hayxka u Texnonoruny, 2020-2024.
2 BecTHMK MalIMHOCTPOEHHUS : KypHal. - M. : AreHtcTBO «Pocneuatsy, 2020-2024.
3 TexHOJIOTH MAIIMHOCTPOCHHUS : KypHAIL. - M. : AreHTcTBO «Pocmedatsy, 2020-2024.

5.4 UnTepHeT-pecypcsl

1 DnektponHbIi (HOHA HOPMATUBHO-TEXHUYECKON M HOpMaTUBHO-TIpaBoBoi nH(popmanuu KoHcop-
muyma «Komekey: [caiit]. — Pexxum nocryma: http://docs.cntd.ru

2 Bce o metamnyprun: [cait]. — Pexxum poctyma: http://metal-archive.ru

3 Tepmoxuwm: [caiit]. — Pexxum nocryma: http://www.termohim.com

4 baza gaHHBIX CBoWcTB MarepwanoB  Total Materia: [caiit]. — Pexum  jgocryma:
https://www.totalmateria.com/ru/
5 [lepcriekTHBHBIE ~ TEXHOJIOTMM M  HOBBIE  pa3paborku: [caiit]. — Pexum jgocryna:

http://www.sibpatent.ru



http://www.termohim.com/
https://www.totalmateria.com/ru/
http://www.sibpatent.ru/

6 E>xeMecsuHBIN HAyYHO-TEXHUYECKUH W MPOU3BOJICTBEHHBIN XypHaI «MeTauioBeIeHUEe U TePMU-
yeckast 00paboTka MeTa/uIoB : [cailiT]. — Peskum moctyma: http://mitom.folium.ru

7 ExeMmecsYHBIM HayYHO-TEXHMUYECKHH >KypHall «Jledopmanuss U pa3pylieHHE MaTepruajioBy
[caiit]. — Pexxum moctyna: http://www.nait.ru/journals/index.php?p_journal_id=14

5.5 IIporpammHoe obOecnedenue, npodeccuoHaIbHbIe 0a3bl JaHHBIX M HMHGOPMALHMOHHBIE
CIIPABOYHbIE CHCTEMbI COBPeMEHHbIX HH(GOPMAIMOHHBIX TeXHOJIOTHIi:

1 Onepamnmonnas cucrema PEJ] OC.

2 ITaket oducHbix npuioxenuii LibreOffice.

3 Ilnardopma 11 mpoBeeHUs OHIAH MeponpusATUid U BungeokoHpepeHiuii «kDION».

4 SIunexc.bpaysep — Opaysep, co3panHbid KoMnanuei «SIuaexcy Ha ocHoBe nBMkKa Blink (6ecrutar-
Has Bepcus). Pexxum moctyna: https://browser.yandex.ru.

5 ABTOMaTH3MpOBaHHAsl MHTEpaKkTUBHas cucreMa cereBoro tectupoBanus — AUCCT (3aperucrpu-
poBana B POCIIATEHT, CBuaerenbcTBO O TOCYAapCTBEHHOM perucrpanudu nporpammbsl i OBM
Ne 2011610456, npaBoobnagarens — OpeHOYPrckuii rocyAapCTBEHHBIM YHUBEPCHTET), PEXHM JIOCTYIA:
https://aist.osu.ru.

6 Tepmuueckas 00paboTKa cTanel u CrjIaBoB [ DIEKTPOHHBIA pecypc]| : JIEKTPOHHBIA Kypc B CHUCTE-
me Moodle / A. C. Kupunenko, Open6. roc. yH-T. — DiekTpoH. qaH. — Openoypr : OI'Y, [2023-2025]. — Pe-
KUM  JOCTyHa: Onektponnele  kKypcet  OI'Y B cumcreme  oOyuenuss  moodle. -
https://moodle.osu.ru/course/view.php?id=23930.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIINHBI

VYyeOHble ayAUTOPUU ISl MPOBEJCHUS 3aHATUH JIEKIIMOHHOIO THUIA, KYpPCOBOI'O IMPOCKTHUPOBAHM,
JUIS TIPOBEACHMSI TPYNIIOBBIX M MHAWBUYAJIbHBIX KOHCYJIbTALUM, TEKYILIErO0 KOHTPOJS U MPOMEKYTOUHON
aTTeCTallUH.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMHU YYEHUYECKON MeOenu, TEXHUUECKUMU CPEeACTBAMU O0yUYeHus,
CITy’KaIllUMU JUIs TIpeJIcTaBlIeHus yueOHOH nHdopMauy 60Ib1I0NH ayAUTOPUH.

[ToMemienue asi CaMOCTOATENBHOM pabOTHl 00YYArOMIMXCSl OCHAIIEHO KOMITBIOTEPHON TEXHHMKOH,
MOJKIIOYeHHOW K ceTn «VIHTepHeT», W oOecledeHneM JO0CTylna B 3JIEKTPOHHYIO MH(OpMaIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.

Jis mpoBeAeHUs 3aHATUHM J1aOOpPAaTOPHOrO THUHA M KYpPCOBOTO MPOEKTUPOBAHUS HCHOJb3YETCS
o0opynoBaHue Kadeapbsl MaTepUalIOBEICHHSI U TEXHOJOTHMH MaTepuasoB, HaXojslleecss B JIabopaTOpHUsX
METAJIJIOBEICHUS, ONTUYECKON U 3JIEKTPOHHON MUKPOCKOIMH M PEHTTEHOCTPYKTYPHOTO aHAJIN3a, JIa3€PHBIX
TEXHOJIOTU, BBICOKOTEMIIEPaTYpHOH 00pabOTKH MaTepHalIoB:

- 1abopatopHble My(debHbIE TeUH;

- BaKyyMHas s5iekTporepmuueckas ycranoBka Kb 124;

- HHAYKIIMOHHAs BBICOKOYACTOTHAs yCTaHOBKa /s Harpea LH-30kW-B;

- craiquoHapHsbie TBepromepsl TK-2M;

- craruoHnapHsiii TBepaomep TH-301;

- MukpotBepaomep [IMT-3M,;

- UM (OBATBLHO-TIOIMPOBAIBHBIN CTAaHOK ISl IOATOTOBKU MeTaiorpauyeckux oopaslos;

- MeTajiorpaduuecKre MUKPOCKOIIBI C MU(PPOBOM KaMepOil U CHCTEMON KOMITBIOTEPHOU 00paboTKU
n300pakeHui;

- Mukpockon Anstamu MET 3 (iudpoBoit metamiorpadguueckuii KOMIUIEKC);

- MUKPOBH30p MeTajutorpaduueckuii pVizo-MET-221,;

- JIa3epHas TEXHOJOTrn4ecKas yctanoBka «MYJI-1».

st 0OyueHust 1 KOHTPOJIsS MPEAYCMOTPEHO MPUMEHEHUE TEMAaTHUYECKUX CTEHI0B, HH(POPMAIMOHHO-
U3MEPUTENIbHBIX CHCTEM, KOMIUIEKTOB IUIAKaTOB, CXEM, HATYpHBIX OOpa3loB, TabIUL, pa3gaTOYHOIro
MaTepuana JUisl “JUTIOCTPaLui K.
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