MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

2.1.7.2

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

dusnyecKoe MaTepHUAJIOBECACHUC

(HauMeHo8aHUe OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
2.6.1 MeraiioBeieHUe U TepMUUeckas 00paboTKa METAUIOB U CIUIaBOB

®opma o0yuenus: OuHast
I'on HaGopa: 2022
O6mas Tpynoemkocts: 3 3E

Pacnpeneﬂeﬂue JaCoB JUCHMIUIMHBI IO CEMECTPpamM

Cemectp/Kypc 4
dopmMa KOHTPOJIA 3au. Hroro

Buj 3ansiTuit

Jlexkuun 4 4
JlaGopaTopHsble 2 2
[TpakTuyeckue 2 2
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P 0 0
ITpomerxyTouHas arTecTanus 0 0
KonraktHas pabora 8 8
CamocrosrenbHas pabora 100 100
KoHTposb 0 0
Hroro 108 108

AOOKYMEHT NMOoArnncAH
QNEKTPOHHOWM MOANMUCHIO

Ceptudpukat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu: CenusaHos Anekcanap Cepreesny
[ewncreuteneH: ¢ 08.11.2022 oo 08.11.2023




Pabouyto mporpammy coctaBui(u):
[Tpodeccop xadh. HMuM, n.1.1., nouent Knesosa H.A.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTLIIHHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIpaBJCHUS MOJArOTOBKH (cnienuanbHocTH) ) 2.6.1 MertajuioBe/ieHre U TepMuyeckas 00paboTka
METaJUIOB U CILIaBOB

Cpok aeiicTBusi padoueii nporpaMmmbl ucuumuinabl 10 01.10.2026 r.

YTBEPXIEHO

Ha 3acemanuu xadenps
HanortexHonoruu, MarepuanoBeieHHE U MEXaHHUKa

(mpoTokon 3acemanust Ne 2 ot «31» aBrycra 2021r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOGHUS MUCIMILIMHBI — C(HOPMUPOBATH 3HAHUS O (PU3UYECKHX 3aKOHOMEPHOCTSIX,
ONPENENAIOIINX COCTAB, CTPYKTYPY U CBOICTBA MaTEPHAIIOB.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TMPAKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercss HaHHas JUCIUILIMHA!
MertamioBeneHue M TepMHuecKas 0o0pabOTKa METalyIOB M CILIaBOB, MeETOAMKAa IOCTAHOBKU U
MIPOBEJICHUS YKCIIEPUMEHTA

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak

MpeaACCTBYIOIICC: IToaroroBka u caaua rocyaapCTBCHHOI'O 5K3aMCHAa, HAYYHBIC HCCIICAOBAHM .

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

I[InanupyemMsble pe3yJbTaThl 00yUeHH S

3HaTh:

- KOJMYECTBEHHYIO U KAYeCTBEHHYIO B3aMMOCBS3b XUMHUYECKOro H ()a30BOrO COCTaBa,
KPUCTAJUNIMYECKOH CTPYKTYPBI, CTPYKTYPHOTO COCTOSIHHS WU (U3NYCCKHMH, MEXaHHYCCKHUMH,
XUMHUYECKUMH U APYTUMHU CBOMCTBAMH METAJIOB ¥ CIJIABOB

- BIHUSHHE CTPYKTYPHOTO COCTOSIHHS, (Da30BBIX NpEBpallCHUH Ha (DU3HYECKHE, XMMUYECKHE,
MEXaHHYECKHE, TEXHOJIOTHICCKUE M IKCILTyaTal[MOHHBIE CBOWCTBA METAJIJIOB U CILIABOB

- BHCIIHUE (TEPMHYECKHE, MEXaHWYCCKHE, TEPMOXHMHUYECKHE, MArHUTHBIC, aKyCTHUYECKUE W
JpyTHE) BO3JCHCTBUS Ha CTPYKTYpHO-(Da30BOE COCTOSHHE METAJUIOB W CIUTABOB; 3apOXKJICHUE U
pacmnpocTpaHeHHe TPEIIUH

VYMeTh:

- YCTaHaBIMBATh KOJMYECTBEHHYIO M Ka4ECTBEHHYIO B3aMMOCBS3b XHMHUYECKOTO U (ha30BOTO
COCTaBa, KpPUCTAUIMYECKOM  CTPYKTYpbl, CTPYKTYpHOTO COCTOSSHUS U  (U3HYECKUMH,
MEXaHUYECKUMH, XUMUYECKUMH U IPYTUMU CBOMCTBAMH METAJIJIOB U CILIABOB

- HpOBOI[I/ITI) TeOpeTI/I‘ICCKI/Ie 158 BKCHepI/IMeHTaHBHBIe HUCCIICA0OBAHUA BJIUSAHUA CTp}/'KTypHOFO
cocTosiHUS, (a30BbIX MpeBpalleHH Ha  (QuU3MYECKHe, XHUMHUYECKHEe, MEXaHHUYeCKHe,
TEXHOJOTHUYCCKHUEC N BKCHJ'IyaTaIII/IOHHI)Ie CBOfICTBa MECTAJIJIOB U CITJIaBOB

- TPOBOJUTH HCCIENOBAHUS BHEIIHUX (TEPMHUUYECKUX, MEXAHMUYECKUX, TEPMOXHUMHUYECKHUX,
MarHUTHBIX, aKyCTHUYECKUX U IPYTUX) BO3/IEUCTBHI HA CTPYKTYPHO-()a30BO€ COCTOSHHE METAJJIOB
Y CIUIABOB; 3apOXKJACHUE U paCpOCTPAHEHHUE TPEIINH

Bmagets:

- YMEHUEM Ha HayYHOW OCHOBE YCTaHABJIMBATh KOJWYECTBEHHYIO U KQUECTBEHHYIO B3aUMOCBSI3b
XUMHUYECKOTO U (pa30BOTO COCTaBa, KPUCTALTUYECKON CTPYKTYPHI, CTPYKTYPHOTO COCTOSTHUS U
(bU3MYECKUMHU, MEXaHUIECKUMHU, XUMUYECKIMH U JPYTUMH CBOHCTBAMHU METAJUIOB U CIIABOB

- CHOCO6HOCTBIO HpOBOJII/ITB TeOpeTI/I'-IeCKI/Ie " 3KCHepI/IMeHTaJ'H)HBIe HUCCIICOOBAHUS BJIUSHUS
CTPYKTYpPHOTO COCTOSIHHSI, (Da30BBIX MpeBpalleHnil Ha (PU3NUECKUEe, XUMUYECKUE, MEXaHUYECKHE,
TCXHOJOTHUYCCKHUEC N BKCHJ'IyaTaHI/IOHHBIe CBOﬁCTBa METAJIJIOB U CIIJIaBOB

- CHOCOOHOCTBIO K TEOPETUYECKUM M IKCIEPUMEHTATbHBIM HCCIEAOBAHUSM BHEIIHUX
(TepMI/I'-IeCKI/IX, MEXAaHNYCCKUX, TepMOXHMquCKHX, MAar"iuTHBIX, aKyCTI/IquKI/IX nu )IpyrI/IX)
BO3JICHCTBUI Ha CTPYKTYpHO-()a30BO€ COCTOSHUE METAJUIOB U CIUIABOB; 3apOoXkJICHUE U
pacrpocTpaHeHUEe TPEIINH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMbI TeKYLIET0

Bu .
Moayab o HaunmeHoBaHMe TeM 3aHATUIH KOHTPOJIs
yueOHoO# . Cemectp | OObem, 4. Baausl HNurepakrus, 4.
(pa3aen) ABOTLE (yue6HOii paGoThI) (HauMeHOBaHHUe
p OLICHOYHOI'0 CpelcTBA)
dusnueckoe Jlek. CrpoeHue, CTPYKTypa, TSPMOTUHAMUICCKHC 4 2 - - Omnpoc
MaTepHaIoBe- paBHOBecHs U (a30BBIC MPEBPAIICHUS B METAIUIAX H
neHme CIUIaBax
Jlek. KommnekcHple METOIbI BO3IEUCTBUS HA MaTepUall ¢ 4 2 - - Ompoc
LENTBI0 CO3MIAHMSI CTPYKTYP, 00SCIICINBAOIINX 3aJaHHBIC
(dusnUeckre ¥ MEXaHUIECKUE CBONCTBA
JIab. Ananu3 quarpamm (Ga3oBbIX MPEBPAIICHUN 4 2 - - Otuet o 1a0. padoTam
IIp. Br100p pexuMOB TepMHUUYCCKOH 00pabOTKH 4 2 - - TecTsl
Hroro: 8




5. O0pa3oBaTeibHbIE TEXHOJIOTHU

[Ipu peanu3zanun JaHHON AUCHUILIMHBI UCIIOJIB3YIOTCS CIEAYIOLINE TEXHOJIOTUU:

TexHon0THA TPaIUIIMOHHOTO O0YyUEHHS — MpearaeT TPaJuMOHHYIO MTOCIEI0BaTEIbHOCTD
U3y4eHHsI HOBOI'O MaTepHala.

WudopmanroHHble TEXHOJOTHH — MPEAJaraloT HCIOJIb30BaHUE KOMITBIOTEPA BO BpEMs
IPOBE/ICHUS 3aHITUH.
WHTepakTUBHBIE TEXHOJNOTHH — MPEAJaraloT AHajJoroBoe OO0y4deHHe, B XOJie KOTOPOTo
OCYILECTBIISICTCSI B3aUMOJEHCTBUE MEXAY CTYIEHTOM M IpenojaBareseM, JHO00 MexIy
CTYACHTaMH, WCIIOIb30BAaHUE METOJa OOYUYeHHS «MO3TOBOW INTYPM», HCIIOJIb30BAaHHE
3JIEMEHTOB IPOOJEMHOro OOyueHHs B BHUJE HaJM4Ms BOIIPOCOB MPOOJIIEMHOIO XapakTepa B
71a00paTOpHBIX paboTax M TpeOOBaHMI aHAIM3a IOJYYCHHBIX PE3YIbTAaTOB C IOCIECIYIOUIUM
BBIBOZIOM I10 3KCIIEPUMEHTAILHBIM U PACUETHBIM JaHHbIM.

6. Meroguyeckue yKasaHusi 110 OCBOCHHIO U CHMIIIMHbBI

VYyeOHasi JeSITENbHOCTh CTY/IEHTA B MPOLIECCE U3YUEHUS TUCHUIUIMHBI «KOHCTPYKIMOHHOE
MaTepHaJIOBEICHUE» COCTOUT M3 KOHTAaKTHON (hopMbl paboTHI € IpernojaBaTesieM B ayAUTOPUU U
CaMOCTOSITENIbHOW paboThL. 7l yCHEemHOr0 OCBOSHHS UCIHMIUIMHBI SBISAETCS 00sM3aTeNbHBIM
HOCEIIEHUE JICKIUH, TPaKTUYECKUX U JTa00PaTOPHBIX 3aHATUN M UHBIX (GOPM pabOTHI.

[Ipu BbiosHeHUU nabopaTopHBIX paboT ucnonsdytorcs MVY: I'.B. Knesuos, M.A.
Briboitmuk, H.A. Knesnosa, JI.LU. IlomoBa. JlabopatopHblii MNpakTUKyM IO Kypcy
«MarepuanoBeeHue» 11 TEXHUUYECKUX HallpaBiIeHUI MoAroToBku OakanaBpoB. - Tonbsrru: TT'Y,
2016.- 170 c.

Kaxxnas u3 mpaktuueckux pabOT 3aBepIIaeTCsl BBIMOJIHEHUEM TECTa, KOTOPBIM MO3BOJISIET
CTYJEHTY OLICHUTb YPOBEHb OBJIAJACHUS U3y4aeMOU TEMOM.

IIo OxOHYaHWIO W3yYEHMs] AUCLUIUIMHBI NPOBOAMUTCS TECTUPOBAHUE B KOMIIBIOTEPHOM
KJ1acce.

CamocrosdrenbHass ~ pabora  cTyseHTOB  no  jaucuumianHe  «KoOHCTpyKIMOHHOE
MaTepHaJIOBEJCHUE» MMeeT 0co00e 3HaueHHe, MOCKOJIbKY IMO3BOJSET MEpedTH oT (hopManbHOTO
BBIIIOJIHEHMS ONPEJCICHHBIX 3aJaHUl IPU DIACCUBHOM pPOJM CTyJAEHTa K I103HaBaTEIbHOU
aKTUBHOCTH ¢ (hOPMUPOBaAHMEM COOCTBEHHOI'O MHEHMSI IIPU PEIIEHUH MOCTABICHHBIX MPOOIEMHBIX
BOIIPOCOB U 33]1a4.

CamocrosrenbHas paboTa CTYIE€HTOB CIIY>KUT MOJTY4YEHUIO HOBBIX 3HAHUI, YIIOPSIOUSHHIO U
yriayOIeHNI0 UMEIOIIUXCS 3HaHUH, POPMUPOBAHUIO TPO(ECCUOHATIBHBIX HABBIKOB U YMEHHUH.

7. OneHo4YHbIE CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

HaumenoBanue
Cemectp
OLIEHOYHOI0 CPeICTBA
4 Tecmoesvie 3a0anus No..
Bonpocwi k sx3ameny Ne...
4 Tecmosvie 3a0anus No..
Bonpocwi k sxzameny No...




7.2. TunoBbIe 3aJaHUA UJIU WHBbIC MaTepHuaJibl, HBOﬁXOIlI/IMbIe AJIA TEKYIIET0 KOHTPOJIA

7.2.1. 3aanus Ui IpaKkTUYECKUX 3aJaHui
(HaumenosaHue OYeHOUHO20 Cpedcmea)

TunosBoii(bie) mpuMep(bl) 3a7aHusI (M)

1. Tema. «Makpodpakrorpapuyeckuii  aHaJu3  H3JIOMOB  MaTepPHAJIOB,

MOJIy4YeHHBIX PH OJHOKPATHBIX BH/IaX HATPYKeHHUS (CTATHYECKHUX, YIAPHBIX)».

2.

2.

Kakoit Bun (cxema) neOpMUPOBAHHOTO COCTOSHUSI COOTBETCTBYET XPYIKOMY pa3pyIICHUIO
Mmarepuana:

a) o0beMHOE 1eOPMUPOBAHHOE COCTOSTHUE,

0) mwiockoe A1epOpMUPOBAHHOE COCTOSIHUE,

B) pa3HOMMEHHOE 00bEMHOE COCTOSHUE.

Kaxkoif Buj HampsHKEHHOTO COCTOSIHUS COOTBETCTBYET BSI3KOMY DPa3pyIICHHIO MaTepuana Mpu
WCIIBITaHUSAX Oo0Opa3iia Ha U3rud?

a) o0ObeMHOE,

0) nTuHelHoe,

B) TUIOCKOE.

[Touemy marepuansi ¢ ['LIK pemerkoit 6o1ee miacTuuHbI?

a) T.k. marepuainsl ¢ ['IIK pemeTkoil uMeroT 00JbII0e KOTMYECTBO HEMEPECEKAIOMINXCS CUCTEM
CKOJIbXKEHUS,

6) T.x. 'lIK pemierka 6onee mIoTHOYMIOTHEHHAS,

B) T.K. Marepuaiibl ¢ ['TIK umeroT Oosbliie MIOCKOCTEN CKOJIbKEHUS.

Kak Bnuser gegopmarnus cxaTueM Ha IJIaCTUYHOCTD cTajnen?
a) IUIACTUYHOCTh BO3PACTAET,
0) MIIaCTUYHOCTH CHIKACTCH,
B) IMJIACTUYHOCTb HE MEHSETCS.

B kakom coctosiHuu ctanb 001anaeT 60mbiiei KOppO3HOHHOM CTOMKOCThIO?
a) MOCJe 3aKaJIKH,
0) rmocJe oTXura,
B) TTOCJIE TJTACTUYECKOM AehopMaIivi.

2. Tema. «BinsiHre BUIa HATPYKEHUS] HA MEXaHU3M pa3pylLIeHHe MaTepPHATI0B»
Yro criocobcTBYeT 00pa30BaHUIO IO MPU BA3KOM pazpylIeHUN?
A) CxoruteHHs TUCITOKAIIAN.
b) Hanuunewm BritoueHMil.
B) I'panuiisl 3epeH.
K xakoMy By M3JI0OMOB CIEAYET OTHECTH M3JIOM JJIEKTPUUECKOTO MPOBOJHUKA, [TOJYYEHHBIN B

pe3yJibTaTe KOPOTKOTO 3aMbIKaHUS?

3.

A) K MexaHnueckoMy U3iomy.
b) OT Tepmuueckux Hanps>KEHUH.
B) Ot coBMecTHOr0 BO3AE€HCTBHS MEXaHUUECKUX HArPY30K U TEPMUUYECKUX HAIPSKEHUM.

Wznom pneranmu, paboTaromeil mpu KOMHATHOM Temmeparype - cuHuid. [Ipum kakom Buze

Harpy>keHusi, CKopee BCero, OH ObUI MoyryueH?



A) Ilpu KpaTKOBPEMEHHOM OJJHOKPATHOM Harpy>XeHHH.
b) IIpu yuTenbHOM CTaTUYECKOM HarpyKeHUH.
B) IIpu ycTamocTHOM Harpy>KeHuH.

4. Kakue npUuuHbI MOTYT BBI3BaTh «3BE3J0YHBIIN U3JI0M?
A) Tekcrypa maTepuarna.
b) HeotHOpoiHOCTH XUMUYECKOTO COCTABA.
B) Bricokast CKOpOCTh HarpyXeHUsI.

5. Kakue npuyuHbl MOT'YT BBI3BaTh BOJIOKHUCTO-TIOJIOCYATHIN U3JI0M?
A) Tekctypa maTepuaia.
b) HeoqHOpOAHOCTh XUMHUYECKOTO COCTaBA.
B) Bricokast ckopocTh Harpy’eHusl.

3. Tema. «Pa3pynieHue npu 0AHOKPATHOM HATPY:KeHUMN

1. AycTeHUTHas cTajgb NP KOMHATHOM TEMIIEpaType paspyllaeTrcsl BA3KO. MOXKET JIn OHa IpH
HU3KOI Temreparype pa3pyLuTcs:

A) Bsi3k0?

b) Bsa3ko-xpymnko?

B) no cmMemanHoMy mexaHuzmy?

2. C 4eM CBSI3aHHO paccpeloTOUCHHOE Pa3pyLICHUE CTaIH?
A) C pa3pylieHreM B UHTEPBaJIE BA3KO-XPYIKOTO Mepexoa.
b) C HeomHOpOIHOCTHIO pacipenencHueM HeppuTo-nepIUTHON CTPYKTYPHI.

3. AycTeHuTHas CTallb pa3pynIaeTcs o0 MEXaHU3MY MEK3EPEHHOTO XPYIKOT0O pa3pyieHus. MoxxHO
JM U3MEHUTHh MEXAaHU3M Pa3pyLIeHHUs,

A) npoxnedopmupoBas cTayb?

b) u3mMeHuB CKOpPOCTh Harpy X eHus?

B) uszmenus tonmuHy 06pasia.

4. Kakue npuyrHbI MOTYT BbI3BaTh KAMHEBH/IHBIN U3JI0M CTaIu?
A) bonbiioe Kon1u4ecTBO MpUMECe B CTalu.
b) Ileperpes cranu npu TO.
B) Ilepexor ctamu npu TO.

5. C ueM cBsi3aHa BbICOKas macTuyHocTh MeTaiioB ¢ 'K pemerkoii?
A) C HasninuneM OO0JIBLIOTO KOJMYECTBA INIOCKOCTEN CKOJIbKEHHUS.
B) C niioTHO# ymakoBKO# perieTky.
B) C HanuuneM 6071b1110T0 KOJIMYECTBA HETIEPECEKAIOIINXCS TIIOCKOCTEH CKOJIbKEHHUS.

4. Tema: «Maxkpodpaxkrorpadpuyeckuii aHAJIN3 YCTAJTOCTHBIX H3JI0MOB)

1. [IpenenomM BEIHOCIMBOCTH (YCTAJIOCTH ) HA3bIBAIOT. ..
A) HampsbkeHHe, MPU KOTOPOM MaTepual BBIACPKUBACT 3aJaHHOE YHCIO IHKIIOB
Harpy>KeHus
b) MaKCHMaJbHOE HAIpSHKEHHE [HMKJIA, TpPH KOTOPOM MaTepuan BbIIECPKUBAET
OTIpEIeTICHHOE YMCIIO IIUKJIOB HarpykeHus (6azy) 6e3 pa3pyuieHus
B) nanpspkenue, Mo TOCTHKEHHUE KOTOPOTO MPOUCXOTUT pa3pyIlieHUE.



2. VKaxuTe BUJI H3JI0Ma, IPU KOTOPOM Ha €ro MOBEPXHOCTH B OOJIACTH pa3pyLICHHs BUIHBI JBE
30HBI:
A) MHTEpKPUCTAJUIMTHBIN XpYIKUN
b) Bs3kwmii
B) ycranoctHblil.

3. Kak BinsieT HaHOCTPYKTYpHUPOBAHUE HA MPEJEIT yCTaJ0CTU MaTepuana?
A) noBbILIAET Npeea YyCTAIOCTH



Bonpocsl k 3auery

1 | Kpucrammuzanus metauioB. ClioHTaHHOE 00pa30BaHKE EHTPOB KPUCTAIUIM3AUH. Y CJIOBHE
U JIBIKYIIAs CHJIa KpUCTAIIM3AIHU. | eTeporeHHOe 00pa3oBaHue EHTPOB KPUCTAIIH3AINN

2 | ®a3pl B METAJUIMYECKUX CIIJIaBaX. BHIbI TBEpABIX pacTBOPOB. XHUMHUYECKHUE COCIUHEHUSI.
I'eTeporeHHsle CTPYKTYphI

3 | YcnoBus kpucraumzauuud croiaBoB.  [lmarpammbl - (asoBoro paBHOBecus. Kpupbie
OXJIOKJCHUS. DKCIEPUMEHTAIBHOE TTOCTpOeHUe nuarpamMmel. [Ipasuio da3

4 | lmarpamMma COCTOSIHHSI CILJIaBOB, OOpPa3yIOIIMX HEOTPAaHUYCHHBIE TBEPIbIE PACTBOPHI.
HennputHas nukBanuu. OnpeneseHne XUMUYECKOr0 COCTaBa U OOBEMHOIO COJEp KaHUS
KHUJIKOH 1 TBepI0ii pa3. JmarpaMMbl ¢ 5BTEKTUKOM M MEPUTEKTUKON. JlrarpaMMbl COCTOSIHUS
CILIaBOB, 00Pa3yIOIINX XUMUYECKUE COCAMHECHHUS

5 | Mexanu3mbl (pa30BBIX MPEBpAIICHUNH B TBEPAOM COCTOSHHH. JlHMarpamMMbl COCTOSIHHS
CIUIaBOB C YAaCTUYHBIM PACIaZOM TBEPJIOTO pacTBOpa M JAMArpaMMbl COCTOSIHHS CILJIaBOB,
KOMITIOHEHTHI KOTOPBIX MCIBITHIBAIOT MOJIMMOP(HBIE TPEBPAICHHSI

6 | HAuarpamma coctosuus Fe-C. Komnonents! u ¢a3zel B cucteme Fe-C. Kputuueckue ToUku.
Craub u uyryH. Knaccuduxarsi, MUKpOCTPYKTYpa, IPUMEHEHHUE

7 | OcHOBHBIE CIIOCOOBI YNMPOUHEHHUS METAJUIMYECKUX MaTepuaioB. VX mnpeumyiectBa u
HEJO0CTaTKU

8 | Knaccudukanus u kpaTkas XapakTepHCTHKA OCHOBHBIX BUJIOB TEpMUYECKON 00paboTKH

9 | Orxur 1-ro. PasnoBuaHoCcTH oTxHra. @a3zoBble MpeBpalieHUs

10 | Omxur 2-ro poaa. Llensb u peskxumbl oTxuron. MazoBbie MPEeBpaLICHUS

11 | ®a3oBble npeBpalleHus MPHU 3aKalke 0e3 MoMMop(HOTro MpeBpamieHus. BbIOOp peKuMoB
3aKaJIKU

12 | 3akanka c monuMopdubIMU npeBpaneHusIMUu. OcOOEHHOCTH MapTEHCUTHOTO IIPEBPAICHHUS B
cTaJsiX. MEKpOCTPYKTYypa U CBOMCTBA MapTEHCUTA

13 | Ornyck cranu. Ileau u Bup! oTycka. Mi3MeHeHne CTpyKTypbl U CBOMCTB CTaJIU ITPU OTIYCKE

14 | CtpykTypa KOHCTPYKIMOHHBIX YTIEPOAUCTHIX U JIETUPOBAHHBIX CTAJIEH.

15 | ®a3oBble mpeBpalleHus MpH XUMHKO-TepMuueckoil o6pabotku (XTO). Buner XTO.
MexaHu3m 00pa30BaHUs U CTPOEHHE YIPOUYHEHHOTO CJIOSI

16 | ®a3pl B METAIUIMYECKUX CIJIaBaX. BuJbI TBEpIBIX pacTBOPOB. XHUMHYECKHUE COCAMHEHHUS.
['eTeporenHsle CTPYKTYpbI

17 | CtpykTypa u cBOICTBA O€JI0T0 ¥ MPOMBIIUIEHHBIX YyTYHOB

18 | CtpykTypooOpa3zoBaHue B HMHCTPYMEHTAJBbHBIX YTIJIEPOJMCTBIX M JISTUPOBAHHBIX CTaleil;
OBICTPOPEKYIIUX CTaJIeH; TBEPABIX CIIJIABOB

19 | Ctanu u cmmaBbel ¢ OCOOBIMH (DU3UYECKUMHU CBOMCTBAMHU (MarHUTHBIE, C BBICOKUM
AJIEKTPOCOMPOTUBIEHUEM U T.A.). OOnacTu NpUMEHEHHUs, CBOMCTBA U MapKUPOBKaA

20 | IIBeTHble cIUTaBBI HAa OCHOBE THTaHA, altoMuHUS U Meau. Kmaccudukanus, cBoiicTsa,
CTPYKTYypa, MapKUpOBKa U obactu npuMeHeHus. Tepmudeckas 00paboTKa CIIJIaBOB

21 | KoMIo3UIMOHHBIE MaTepuallbl € METAUIMYECKOH M HEMETAJUIMYECKOHM MaTpHIeH.
Kiaccudukanmsi, MapkupoBKa, CBOMCTBA M 00IaCTH TPUMEHEHUS

22 | Hemeramunyeckre MaTepuanbl (TUJIAaCTMAcChl, PE3MHOBBIE, KIESAIIME MaTepuaibl |
repmetnkn). Coctas, kiaccuduraius u cBorictea. O01acTy MPUMEHEHUS

23 | CtpykTypooOpa3zoBaHue pHU Mpolieccax JUTESHHOTro MPOU3BOJICTBA

24 | CTpyKTypHBIE IpeBpalleHus MpH 00pabOTKe METAJUIOB AaBJIICHUEM

25 | ®usndyeckue OCHOBBI MEXAaHWUYECKUX MCITBITAHHIA

26 | MccnenoBanue CTpyKTyphl ¢ momolnisio [19M

27 | WccrienoBanue CTPYKTYPHI C MOMOIIbEI0 POM

28 | MccnenoBanue cTpykTypsl ¢ nomonisio JIKCM

b) cHmkaeT npenen yctanocTa
B) He Bnuser Ha nipee yCTaJloCTH.




4. B ueM nposBASETCS CTaJUIHOCTD YCTAIOCTHOTO pa3pyLICHUs?
A) B 00pa30BaHUU YCTAJIOCTHBIX 30H HAa IOBEPXHOCTHU M3JI0MA.

b) B KonuyecTBe MKIIOB HATPYXKEHHUS 10 00pa30BaHUs TPEIIMHBI U KOJINYECTBE LIUKIIOB
Ha €€ paclpOCTpaHEHHUE.

B) craguiiHOCTB yCTamOCTHOTO pa3pyIIeHUs OTCYTCTBYET.
5. C geMm cBsi3aHO 00pa30BaHME ITUKINYECKON TUIACTUYECKON 30HBI Y BEPIITUHBI TPEITUHBI?
A) ¢ oOpaTHO# muIacTuueckon aedopmarueii.
b) c u3MeHeHneM JTOKAJIbHOTO HAMPSHKEHHOTO COCTOSTHUSL MaTepuiIa.

B) ¢ nuxinyeckuMu Harpy3kamu.

Kpurepum ouenku:

- OIICHKA «324TEHO» BBICTABIIACTCS CTYJEHTY, €CJIM JaHbl IPABIILHEIC OTBETHI OoJiee, ueM Ha 40
% BOIPOCOB;

- OIIEHKA «HE 3aUTE€HO» BBICTABJISICTCS CTYJIEHTY, €CJIA JaHbl IPABUJIbHBIE OTBETHI MEHEE, YEM Ha
40 % BompocCoB.

TeMbl NCcbMEHHBIX PadoT

ITuceMeHHbIC pa6OTbI HE IPEAYCMOTPCHBI

7.3. OueHouHble CpeACTBA IS NMPOMEKYTOUHON ATTEeCTAIMH MO HUTOraM OCBOEHUSA
AUCHUTLTUHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTalnu

Kypc 4

7.3.2. Kputepuu u HOpMbI OLlEHKH

dopma
NPOBEACHUSA
Cemectp . Kpurepun u HOpMBI OLCHKH
NPOMEKYTOYHOM
arTrecTalu
4 3au. [IpaBuibHO oTBEeueHO Ha 40 %

«3a4TECHO»
BOINPOCOB

HpaBI/IJ'IBHO OTB€CUYCHO MCHEC YEM

«HE 324TEHO»
Ha 40 % BompocoB




8. YueOHo-MeTouYecKoe 1 MH(OPMAIITUOHHOE 00ecriedyeHue TN CIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEpPATYpa

KosmuectBo B
Tun (yueOHuk, yueoHoe HAVIHOI
Ne nocooue, yueoHO- y
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBoK) I'oa m3panua ouoamoreke /
n/n MeToaHYecKoe nocooue,
OpPAKTHEYM, Ap.) HaumeHoBanue
P ’ 9BC
MarepuajioBeiecHUE U TEXHOJIOTHSI
A.M. Anackun METAITMYECKUX, HEMETAJUIMYECKUX U IbC
1 - T ’ Y4eOHuk 2023 "ZNANIUM.
A.H. KpacnoBckuit KOMITO3UIIMOHHBIX MaTEPHUAIIOB COM"
[ D51eKTpOHHBIN pecypc]
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHuk, yuedHoe KoanuecrBo B
Ne nocodue, yuedHo- I'on HAy4HOli OnbnoTeKe
ABTOpBI, COCTABUTEIN 3aryiaBue (3aroJioBoK)
n/n MeTOAuYecKoe Iocodue, | M3AaAHHUA / HaumeHoBaHue
NPaKTHKYM, Jp.) IBC
1 IO.I1. ComnHiies, CrnenuanbHble MaTepuabl B Y4eOHuk 2014 9bC
E. U. psixuH, MAITMHOCTPOCHUH [ DNEKTPOHHBIN pecypc] "IPRbooks"
B.IO. Ilupaiinen
2 | O.A. Macanckuii MarepuanoBeeHUE U TEXHOIOTHH YuebHoe nocobue 2015 ObC "ZNANIUM.
KOHCTPYKIIMOHHBIX COoM"
MaTepuayoB [ DJIIEKTPOHHBIN pecypc]
3 I'.B. KneBuos, ®du3uKa U MEXaHUuKa pa3pylIeHUs ONEeKTPOHHBIH 2014 Penozuropuit TT'Y
H.A. Knesnosa, [D7eKTpOHHBIN pecypc] y4eOHUK
O.A. ®ponosa
4 | T'.Il. ®etucos, MarepuanoBeieHUE U TEXHOJIOTHS Y4eOHuK 2014 OBC "ZNANIUM.

®.A. Tapudynnux MaTepHuayioB [ DJIIEKTPOHHBIN pecypc|

comMm"




Tun (y4yeOHMK, yueOHOe

KoanuyecTtBO B

Ne nocooue, yueoHo- I'on HAY4YHOIl Onb/IHoTeKe
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK)
n/n MeToauYecKoe nmocoomue, M3IAHUA / HammeHnoBanue
NPaKTHKYM, Jp.) IBC
5 | BIL Z[MI/IT[BCHKO, MaTepI/IaJ'IOBe{[eHI/Ie B MallIMHOCTPOCHUU Vuebioe Hocobue 2016 9bC ZNANIEJM.
H.b. Manyiinosa [ DneKTpOHHBIH pecypc] COM
6 A B. ITo3nasakos. MaTepHanOBe{[eHHe VY4yebHoe mocodue 2016 9BC "Jlaup"
[DnekTponHsIii pecypc]




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTeM

e «BecTHUK MarHUTOropCKOro rocyJapCTBEHHOIO TEXHUYECKOTO yHuBepcurera uMm. I'.1.

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCHUTETA.

Cepus:

TEeXHHUYECKHE HayKuy», http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http://lim.bntu.by

e «Texnonorus Metamuosy http://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaab» hitp://wWww.j-pm.ru

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

OfficeStd 2019 RUS OLP NL Acdmc

Ne Haumenosanue IO PexkBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: noroop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL Acdmc CPOK JIEHCTBHSI — O€CCPOYHO;
KOHTpAakT Ne 1653 ot 14.12.2018,
CPOK JEHCTBHS — OECCPOUHO
2 | Office Standard: KoHTpakT Ne 1653 ot 14.12.2018,

CPOK JIEHCTBHS — OECCPOUHO

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS
N Ilepeyens 0CHOBHOTO 000pYynOBaHHS
/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN

padoThl 00y4yaomuxcs (HOMep ayAuTOPHH)

Komnrerorepusiit kinacc. YueOHas ayautopust | CTONbl  y4€HUYECKHE JBYXMECTHbBIE ,

JUISl TIPOBEACHMSI 3aHATUHN JIEKIIMOHHOTO TUIIA. | CTOJBI YYEHHUUECKUE, CTOJI KOMIIBIOTEPHBIH,

YueOHast ayauTopus A1 IPOBEICHUS 3aHATHI | cTonl  mpenogaBarensckuii, [IK, mocka

CEeMMHApPCKOro THMa. YueOHas ayAUTOpUs JJs | TPEXCEKLMOHHAs ayIuTopHas (MesoBas),

IpOBEJEHUS J1a00OpaTOpHBIX paboT. YueOHas | CTyl  NIpernoAaBaTeIbCKUM,  MPOEKTOP

ayIuTOpuUsl s KypCOBOIO IPOEKTUPOBAHMS | MyJIbTUMEIUNWHBIN ,DKpaH U1 IPOEKTOpa,
1 | (BeimonHEHHsSI KypcOBBIX paboT). YueOHas | TyMOa BhIKaTHAS

ayIuTOpusl UIsl IPOBEIECHUS TPYNIOBBIX H

WHAUBUAYaAJIbHBIX KOHCYJIbTaUUNd YueOHas

aynquTopus  JUIL  TNPOBEIEHUS  3aHATHU

TEKYIIero KOHTPOJIA M  HPOMEXKYTOYHOU

aTTecTaluu

E-214

JlaGopatopus "TepmoobpaboTKa Crosnbl  ydeHHUECKHE JABYXMECTHBIE

MatepuanoB" YdeOHast ayuTopust s CTYJIbSI YIEHHYECKHE , TOCKA ayJAUuTOPHAs
2 | npoBeneHus 1a00paTOPHBIX PadOT (menoBas), mikadsbl 111 yueOHBIX TOCOOUH,

E-105 CTOJIBI nabopaToOpHEIE, MHUKPOCKOIT

METaJUIOTpapUUECKU, IIUT CHIIOBOM

[Tomemenune s camocToATeNbHONH paboThl | CTOMBI YYEHUYECKUE, CTYJIbS

3 | obyyarommuxcs [-401 yuennueckue, [IK ¢ BbIxogoM B ceTb

HutepnHer



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

[ToMenienne isi CaMOCTOSITELHOH pPabOTHI
obygaromuxcs [[-409

Crounbl YUEHUYECKHE, CTYJbs
yuennueckue, IIK ¢ BbIxomoM B ceTb
HNutepner




	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Профессор каф. НМиМ, д.т.н., доцент Клевцова Н.А.
	(должность, ученое звание, степень, Фамилия И.О.)
	(должность, ученое звание, степень, Фамилия И.О.)
	Рецензирование рабочей программы дисциплины:
	(должность, ученое звание, степень, Фамилия И.О.)
	Рабочая программа дисциплины составлена на основании ФГОС ВО и учебного плана направления подготовки (специальности) ) 2.6.1 Металловедение и термическая обработка металлов и сплавов
	Срок действия рабочей программы дисциплины до 01.10.2026 г.
	1. Цель освоения дисциплины

		2023-04-18T13:46:47+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




