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

b1.B./IB.01.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

dusnyecKoe MaTepHUAJIOBECACHUC

(HauMeHo8aHUe OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
22.06.01 TexHoJIOruM MaTEPUAJIOB

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 s
MeTasiioBeieHHe U TepMHUUYecKasi 00padoTKa META/UIOB U CIVIABOB

dopma oOyuenus: OuHast
I'ox mabopa: 2021
O6mas Tpynoemkocts: 3 3E

Pacnpeue.ﬂeﬂue YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp/Kypc 4
dopmMa KOHTPOJIA 3au. Hroro

Buj 3ansiTuit

Jlekuun 4 4
JlaGopatopHble 2 2
[TpakTnyeckue 2 2
PykoBoJICTBO: KypcoBbie paboThI (mpoektsl) / PI'P 0 0
[TpomesxyTouHas arrecTanus 0 0
KonraktHas pabora 8 8
CamocrosTenbHas pabora 100 100
KoHTposb 0 0
Hroro 108 108




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

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

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

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

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIpaBJIEHUs IOJIFOTOBKY (CIIEUaIbHOCTH) 22.06.01 TexHoJI0TMH MATEPHAJIOB

Cpok aeiicTBus nporpammbl npaktuku 10 01.10.2024 r.

YTBEPXIEHO

Ha 3acenannu xadenps
HaHOTGXHOHOFI/II/I, MaTCpraJIOBCACHUC U MCXaHHKa

(mporokoun 3acenanusi Ne 1 ot «31» aprycra 2020r.).



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
JIMCUMIUIIMHBL M TPAKTUKA, HAa OCBOGHUU KOTOPBIX Oaszupyercss JaHHas IUCHUIUIMHA:
MertamioBeneHue M TepMHuecKas 0o0pabOTKa METalyIOB M CILIaBOB, MeETOAMKAa IOCTAHOBKU U

IMPOBEACHUA SKCIICPUMCHTA

HI/ICHI/IHHI/IHBI " IpaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO KakK

MpeaACCTBYIOIICC: IToaroroBka u caaua TroCcyaapCTBCHHOI'O 5K3aMCHA, HAYYHBIC HCCIICIJOBaHMA.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

KaueCTBEHHYI0 B3aUMOCBSI3b
XUMUYECKOTO ©  (Pa3oBOTO
COCTaBa, KPHUCTAIIMYECKOMN
CTPYKTYPBI,  CTPYKTYPHOTO
COCTOSIHUSI M (PU3UYECKUMH,
MEXaHHYECKHUMH,
XUMUYECKUMH U JOPYTUMU
CBOMCTBAMH METAJIOB U
CILIaBOB

dDopmupyeMbie U HNuaukaropsl
KOHTpOJIUpYyeMble AOCTUKEHH S IInanupyemble pe3yJibTaThl
KOMIIETEeHIIMH KOMIIeTeHIH i o0yueHust
(KoJl 1 HAMEHOBAHUE) (K0J1 1 HAUMEHOBAHUE)
(IIK-1) Ymenue Ha Hay4yHOM - 3HAaTh: KOJINYECTBEHHYIO u
OCHOBE yCTaHaBIUBAaTh KayeCTBEHHYIO B3alMOCBS3b
KOJIMYECTBEHHYIO u XUMHAYECKOTO H (ha30BOTO COCTaBa,

KPUCTaJUIMYECKOU CTPYKTYpHI,
CTPYKTYPHOTO COCTOSIHHS u
(bu3nUecKuMH, MEXaHUYECKUMH,

XUMHWYCCKUMHU U IPYTUMHA CBOMCTBaMH
MCTaJJIOB U CIIJIaBOB

YMers: yCTaHaBJIUBATh
KOJINYECTBEHHYI0O U KaueCTBEHHYIO
B3aUMOCBS3b XUMHUYECKOTO U (ha30BOTO
COCTaBa, KPUCTAJUINYECKOMN
CTPYKTYPBI, CTPYKTYPHOTO COCTOSTHUS
U (U3MYECKMMH, MEXaHWYECKUMH,
XUMHAYECKHMHU U APYTHMH CBOMCTBAMHU
METaJUIOB U CILUIaBOB

Bnagers: yMeHHEM Ha HAY9HOH OCHOBE
YCTaHABIUBATh KOJIMYECTBEHHYIO H
Ka4yeCTBEHHYIO B3aUMOCBSI3b
XUMHUYECKOTO M (ha30BOIO COCTaBa,
KPHUCTAITNYECKOM CTPYKTYPBHI,
CTPYKTYPHOTO COCTOSIHUS u
(bu3nYecKuMH, MEXaHUYECKUMH,
XUMUYECKUMU U APYTUMHU CBONCTBAMHU
METAJIJIOB U CILIABOB

(ITK-2) TI'oToBHOCTB
MIPOBOJINTH TEOPETHICCKUE H
AKCIIEPUMEHTAILHBIC

UCCIIEIOBaHUS BIIUSIHUS
CTPYKTYpHOTO  COCTOSIHHSI,
(ha30BBIX TpeBpalleHu Ha

3HaTh: BIIMSIHUE CTPYKTYPHOTO
COCTOSTHUSI, (ha30BBIX MPEBPAIICHHUIA Ha
¢duznueckue, XUMHYECKHE,
MEXaHW4YECKHE, TEXHOJIOTHYECKHE U
9KCIUTyaTallMOHHBIE CBOHCTBa
METaJJIOB U CIIAaBOB




®opmupyeMbie U HNuaukaTopsl
KOHTPOJINpYyeMble AOCTHKEHUSI Ilnanupyemblie pe3yJbTaThbl
KOMIIETEHIIMHT KOMIIeTeHIN i o0y4eHust
(Ko 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)

¢dusznueckue, XUMHUYECKHE, YMeTh: IPOBOAUTH TEOPETHUYECKHE U

MEXaHUYECKHUE, SKCIEPUMEHTAJIbHBIE  MCCIIEIOBAHUS

TEXHOJIOTHYECKHE u BJIUSIHUSL CTPYKTYPHOTO COCTOSIHUSA,

AKCIUTyaTallMOHHbIE (hazoBbIX MpeBpalieHui Ha

CBOICTBa METaJIJIOB u ¢busnueckue, XUMHUYECKHE,

CIIaBOB MEXaHUYECKHE, TEXHOJOTUUECKHE U
JKCIITyaTallMOHHbBIE CBOICTBa
METaJUIOB U CIJIABOB
Bnagers: cmocoOHOCTBIO TPOBOAUTH
TEOPETUUECKHUE U IKCIIEPUMEHTATIbHBIE
UCCJICJIOBAHUSI BIUSHUS CTPYKTYPHOTO
COCTOsIHMS, (ha30BBIX IIPEBPAILCHUN HA
¢busnueckue, XUMHYECKUE,
MEXaHUYECKHEe, TEXHOJOTUYECKUE U
JKCIITyaTalMOHHbIE CBOICTBa
METaJJIOB U CIIJIABOB

(IIK-3) ['otoBHOCTB K - 3HaTh:  BHEIIHHE  (T€PMHYECKHE,

TEOPETHUYECKUM u MEXaHUYEeCKHUe,  TEPMOXUMUUYECKHE,

AKCIIEPUMEHTAIbHBIM MarHUTHbIE, aKyCTHYECKHE U JPYTHe)

HCCIIEAOBAHUSIM  BHEIIHHUX BO3JICHCTBUS Ha CTPYKTYpHO-(ha3oBoe

(TepMUYECKHX, COCTOSSHUE METAJUIOB M  CIUIABOB;

MEXaHUYECKHUX, 3apOXKACHUE W PACIPOCTPAHCHHE

TEPMOXUMHUYECKHX, TpeIuH

MarHUTHBIX, aKyCTHICCKUX U YMeTb: TOpOBOAUTH  HMCCIIETOBAHUS

JIpYTUX) BO3JIEUCTBUN Ha BHEITHUX (TepMUYECKUX,

CTPYKTYpHO-(hazoBoe MEXaHWYECKHX,  TCPMOXUMUUYCCKUX,

COCTOAHHUC MCETAJIJIOB n
CIIJIaBOB;, 3apOXKIACHUC u
PacnpoCTPpaHCHUEC TPCIIUH

MarHUTHBIX, aKYCTHUYECKHX U JPYTHX)
BO3JICCTBUIN Ha CTPYKTYypHO-(a3zoBoe
COCTOSHUE METaUIOB M  CIUIABOB;
3apOXJIEHHE W PacIpOoCTpaHEHHE
TpeIuH

Bnaners: CIIOCOOHOCTEIO K
TEOPETUIECKUM u
3KCHepI/IMeHTaJ'II)HBIM HUCCICOOBAHUAM
BHCITHUX (TepMUYECKUX,
MEXaHHNYCCKHX, TepMOXI/IMI/I‘—IeCKI/IX,
MarHUTHBIX, aKyCTUYECKUX U JAPYTUX)
BO3JICCTBUN Ha CTPYKTYypHO-(a3zoBoe
COCTOSIHHE€ METAJLIOB U  CILJIABOB;
3apOKJIECHUE W PACIPOCTPAHCHHE
TPEIuH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
(paznen) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
duznueckoe Jlex. CtpoeHue, CTpyKTypa, TEPMOJUHAMHUECKHE 4 2 - - Ompoc
MaTCpHUaJIOBC- PaBHOBECHUA U (I)aBOBLIe NpeBpallCHUA B MCTaJUIaX U
JCHUC CIuiaBax
Jlek. KommnekcHple METOIbI BO3IEUCTBUS HA MaTepUall ¢ 4 2 - - OHpOC
LCJIbIO CO31aHUs CTPYKTYP, O6€CH€‘II/IBalOH.[I/IX 3aJaHHBIC
¢du3nYecKkre 1 MeXaHMYeCKHEe CBOMCTBA
J1ao. Ananu3 quarpamm (Ga3oBbIX IPEBPALICHUN 4 2 - - OrTtuer o 1ao0.
pabotam
Ip. Br160p pexumMoB TepMuueckoi 00paboTKH 4 2 - - TecThl
Hroro: 8




5. O0pa3oBaTeibHbIE TEXHOJIOTHU

[Ipu peann3zanyy JaHHOW AMCLMILIMHBI UCIIOIB3YIOTCS CIELYIOINE TEXHOIOTHH:

TexHon0rHS TPaAUIIMOHHOTO 00YyUEHHs — MpearaeT TPaJuMOHHYIO MTOCIEI0BaTEIbHOCTD
M3Y4EHHUs HOBOI'O MaTepHala.

WudopmanroHHble TEXHOJOTHH — MPEAJaraloT HCIOJIb30BaHUE KOMITBIOTEPA BO BpEMs
IIPOBEJCHUS 3aHATU.
WHTepakTUBHBIE TEXHOJNOTHMH — TPEAJaraloT IHajJoroBoe oO0y4YeHHe, B XOJe KOTOPOIo
OCYILECTBIISICTCSI B3aUMOJEHCTBUE MEXAY CTYIEHTOM M IpenojaBareseM, JHO00 MexIy
CTYACHTaMH, HCIIOJIB30BaHME METOJa OOYUYCHHsSI «MO3TOBOM INTYPM», HCIIOJIb30BaHHE
3JIEMEHTOB IPOOJEMHOro OOyueHHs B BHUJE HaJM4Ms BOIIPOCOB MPOOJIIEMHOIO XapakTepa B
nabopaTopHbIX paboTax U TpeOOBaHMI aHANM3a MOJYYEHHBIX PE3yJbTaTOB C MOCIETYIOIUM
BBIBOJIOM I10 SKCIIEPUMEHTAIbHBIM U PACYETHBIM JIaHHBIM.

6. MeToguyeckue yKasaHusi 110 OCBOCHMIO 1M CLMIIJIMHBI

VYyeOHasi JeSITENbHOCTh CTY/IEHTA B MPOLIECCE U3YUEHUS TUCHUIUIMHBI «KOHCTPYKIMOHHOE
MaTepHaJIOBEICHUE» COCTOUT U3 KOHTAKTHOU (pOpMBI pabOTHI € MpernojaBaTesieM B ayAUTOPUU U
CaMOCTOSITENIbHOW paboThl. Iyl yCHEIIHOTO OCBOEHHS UCIHILIMHBI SIBISETCS 00s3aTeIbHBIM
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.

Kaxnas u3 mpaktuueckux paboOT 3aBepIIaeTcsl BBINOJIHEHHEM TECTa, KOTOPBIM MO3BOJISIET
CTYJIEHTY OLICHUTh YPOBEHb OBJIAJCHUS U3y4aeMOU TEMOM.

IIo OxOHYaHWIO W3yYEHMs] AUCLUIUIMHBI NPOBOAMUTCS TECTUPOBAHUE B KOMIIBIOTEPHOM
KJ1acce.

CamocrosarenbHass ~ paboTa  CcTyfeHTOB  mo  jgucnumianHe  «KOHCTpyKIMOHHOE
MaTepHaJIOBEJCHUE» MMeeT 0co00e 3HaueHHe, MOCKOJIbKY IMO3BOJSET MEpedTH oT (hopManbHOTO
BBIIIOJIHEHMS ONPEIECICHHBIX 3aJaHMi NpPH MACCUBHOM pOJM CTYIEHTA K II03HABATEIBHON
aKTUBHOCTH ¢ (hOPMUPOBaAHMEM COOCTBEHHOI'O MHEHMSI IIPU PEIIEHUH MOCTABICHHBIX MPOOIEMHBIX
BOIIPOCOB U 33]1a4.

CamocrosrenbHas paboTa CTYIE€HTOB CIIY>KUT MOJTY4YEHUIO HOBBIX 3HAHUI, YIIOPSIOUSHHIO U
yrayOIeHUI0 UMEIOIIUXCS 3HaHUH, POopMUpOBaHUIO PO(GECCHOHATbHBIX HABBIKOB U YMEHUH.

7. OneHo4YHbIE CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Kox koHTpOIMpyemMoii KoMIIeTeHUMH HaunmeHoBanue
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 K-1; IIK-2; Tecmosvle 3a0anus No..
Bonpocul k sxzameny No...
4 NK-2; IIK-3 Tecmosuvle 3a0arnus No..
Bonpocwi k axkzameny No...




7.2. TunoBble 3aJaHUsI MM HHbIE MaTepPHAJIbl, HEO0X0AMMBIE VISl TEKYIIEero KOHTPOJIsI

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

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

1. Tema. «Makpodpakrorpapuyeckuii  aHaJIM3  H3J10MOB  MATEpPHAJIOB,

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

2.

2.

Kakoit Bun (cxema) neOpMHUPOBAHHOTO COCTOSHUSI COOTBETCTBYET XPYINKOMY pa3pyIICHUIO
Mmarepuana:

a) o0beMHOE 1eOPMUPOBAHHOE COCTOSTHUE,

0) mIockoe 1eOpMUPOBAHHOE COCTOSHUE,

B) pa3HOMMEHHOE 00bEMHOE COCTOSHUE.

Kakoif BuJ HampsHKCHHOTO COCTOSIHHSI COOTBETCTBYET BSI3KOMY pPa3pyIICHHIO MaTepuajia Tpu
WCIIBITaHUSAX Oo0Opa3iia Ha U3rud?

a) o0ObeMHOE,

0) nTuHelHoe,

B) TUIOCKOE.

[Touemy marepuansi ¢ ['LIK pemerkoii 6oee miacTuyHbI?

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

6) 1.k. 'lIK pemerka Gojee miI0THOYMJIOTHEHHAS,

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

Kak Biuser gegopmanus cxaTueM Ha IIaCTUYHOCTD cTajen?
a) IUIACTUYHOCTh BO3PACTAET,
0) MIIaCTUYHOCTH CHIKACTCH,
B) IMJIACTUYHOCTb HE MEHSETCS.

B kakom coctosinuu ctanb 001aaaeT 60ibiIel KOpPO3HOHHOM CTOMKOCThIO?
a) MOCJe 3aKaJIKH,
0) rmocJe oTXura,
B) TTOCJIE TJTACTUYECKOM AehopMaIivi.

2. Tema. «BinsiHre BUIa HATPYKEHUS] HA MEXaHU3M pa3pylLIeHHe MaTepPHATI0B»
Yro criocobcTBYeT 00pa3oBaHMIO MOP MPHU BA3KOM pa3pylIeHUN?
A) CxoruteHHs TUCITOKAIIAN.
b) Hanuunewm BritoueHMil.
B) I'panuiisl 3epeH.
K xakoMy BHIy M3JI0MOB CIEAYET OTHECTU M3JIOM 3JIEKTPUUECKOTO ITPOBOJHHKA, [TOJIyYEHHBIH B

pe3yJibTaTe KOPOTKOTO 3aMbIKaHUS?

3.

A) K MexaHnueckoMy U3iomy.
b) OT Tepmuueckux Hanps>KEHUH.
B) Ot coBMecTHOr0 BO3AE€HCTBHS MEXaHUUECKUX HATPY30K U TEPMUYECKUX HAIIPSHKEHUH.

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

Harpy>keHusi, CKopee BCero, OH ObUI MoyryueH?



A) Ilpu KpaTKOBPEMEHHOM OJJHOKPATHOM HArpyXEHHH.
b) IIpu yuTenbHOM CTaTUYECKOM HarpyKeHUH.
B) IIpu ycTamocTHOM HarpyeHHuH.

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 CTajlb NPU KOMHATHOW TEMIIEpaType paspyllaeTrcsl BA3KO. MOXeT 1M OHa Npu
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 o MEXaHU3My MEK3EPEHHOTO XPYIIKOTO pa3pylieHus. M0oXHO
JM U3MEHUTHh MEXAaHU3M Pa3pyLIeHHUs,

A) npoxnedopmupoBas cTayb?

b) u3meHuB cKOpPOCTh HArpyx 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 rmacTuyHocTh MeTaiioB ¢ 'K pemerkoid?
A) C HasninuneM OO0JIBLIOTO KOJMYECTBA INIOCKOCTEN CKOJIbKEHHUS.
B) C nioTHO# yrakoBKOil pemeTky.
B) C HanuuneM 6071b1110T0 KOJIMYECTBA HETIEPECEKAIOIINXCS TIIOCKOCTEH CKOJIbKEHHUS.

4. Tema: «Maxkpodpaxkrorpadpuyeckuii aHAJIU3 YCTAJOCTHBIX U3JIOMOB»

1. [IpenenomM BEIHOCIMBOCTH (YCTAJIOCTH ) HA3bIBAIOT. ..
A) HampsbkeHHe, TPH KOTOPOM MaTepuan BBIACPKUBACT 3aJaHHOE YHCIO IUKIIOB
Harpy>KeHus
b) MaKCHMaJbHOE HAIpSHKEHHE [HMKJIA, TpPH KOTOPOM MaTepuan BbIIECPKUBAET
OTIpEIeTICHHOE YMCIIO IIUKJIOB HarpykeHus (0azy) 06e3 pa3pyiieHus
B) nanpsbkenue, Mo IOCTHKEHHUE KOTOPOTO MIPOUCXOIUT pa3pyIIeHHE.



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 NMpeeNn YyCTaIOCTH



Bonpocsl k 3auery

1 | Kpucrammuzanus metauioB. ClioHTaHHOE 00pa30BaHKE EHTPOB KPUCTAIUIM3AUH. Y CJIOBHE
U JIBIKYIIAs CWJIa KpUCTAIIM3aIHy. I eTeporeHHOe 00pa3oBaHue IIEHTPOB KPUCTAITU3AIIH

2 | ®a3pl B METAJUIMYECKUX CIIaBaX. BuIbl TBepAbIX pacTBOPOB. XHUMHUECKHUE COCTUHEHUS.
I'eTeporeHHsle CTPYKTYphI

3 | YcnoBus kpucraumzauuud croiaBoB.  [lmarpammbl - (asoBoro paBHOBecus. Kpupbie
OXJIX/IEHUS. DKCIIEPUMEHTAILHOE TOCTpOeHHe auarpammsl. [Ipasuiio das

4 | lmarpaMma COCTOSIHHSI CILJIAaBOB, OOpAa3yIOIIMX HEOTPAHUYCHHBIE 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 MPEBpAIICHUNA B TBEPAOM COCTOSHHH. JlMarpaMMbl 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. Kiaccuduxanmsi, MUKpOCTPYKTYpa, IPIMEHEHHUE

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

8 | Knaccudukanus u kpaTkas XapakTepHCTHKa OCHOBHBIX BHJIOB TEPMUYECKOH 00pabOTKH

9 | Orxwur 1-ro. PasHoBuaHOCTH OoT)Hra. ®@a3oBble MpeBpaIICHUS

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 CBOMCTBAa MapTEHCUTA

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

14 | CtpykTypa KOHCTPYKIMOHHBIX YTJIEPOAUCTHIX U JIETHPOBAHHBIX CTAJICH.

15 | ®a3oBble mpeBpalleHHus MpH XUMHKO-TepMuueckoil o6pabotku (XTO). Bumger 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 | CtpykTypoobpa3zoBaHue B MHCTPYMEHTAJbHBIX YIVIEPOAMCTBIX M JIETUPOBAHHBIX CTaJei;
OBICTPOPEKYIIUX CTaJIeH; TBEPABIX CIIJIABOB

19 | Ctanu u cmmaBbel ¢ OCOOBIMH (DU3UYECKUMHU CBOMCTBAMHU (MarHUTHBIE, C BBICOKUM
AJIEKTPOCONPOTUBIEHUEM U T.A.). O6NacTu NpUMEHEHHUs, CBOMCTBA U MapKUPOBKa

20 | IIBeTHble cIUTaBBI Ha OCHOBE THTaHa, altoMuHHS U Menu. Knaccudukarus, cBoicTBa,
CTPYKTYypa, MapKUpOBKa U obactu npuMeHeHus. Tepmudeckas 00paboTKa CIIJIaBOB

21 | KoMno3unuoHHble MaTepualibl € METAJUIMYECKOM M HEMETAJUIMYEeCKOH MaTpHLeH.
Kaccudukanms, MapkupoBKa, CBOMCTBA M 00JIaCTH TPUMEHEHUS

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

23 | CtpykTypooOpa3zoBaHue pHU Mpolieccax JUTESHHOTro MPOU3BOJICTBA

24 | CTpyKTypHBIE peBpalleHus Mpu 00pabOTKe METAIOB IaBIICHUEM

25 | dusnyeckne OCHOBBI MEXaHMUYECKHUX MCIIBITAHUI

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 MMKIIOB HATPYXKEHHUS 10 00pa30BaHUs TPEIIMHBI M KOJIMYECTBE IIUKIIOB
Ha €€ paclpOCTpaHEHHUE.

B) craguiiHOCTh yCTamoCTHOTO pa3pyIIeHUsI OTCYTCTBYET.
5. C geMm cBsi3aHO 00pa30BaHME ITUKINYECKON TUIACTUYECKON 30HBI Y BEPIITUHBI TPEITUHBI?
A) ¢ oOpaTHO# muIacTuueckon aedopmarueii.
b) c u3MeHeHneM TOKAIBHOTO HAPSHKEHHOTO COCTOSTHUS MaTepuiIa.

B) ¢ nuxinyeckuMu Harpy3kamu.

Kpurepum ouenku:

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

- OIIEHKA «HE 3aUTEHO» BBICTABIISICTCS CTYJCHTY, €CJIM JaHbl MPAaBUIIbHBIC OTBETHI MEHEE, YeM Ha
40 % BompocCoB.

TeMbl NCcbMEHHBIX PadoT

ITuceMeHHbIC pa6OTbI HE IPEAYyCMOTPCHbI

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 OLEHKH

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-MeTOouYecKoe U MH(OPMAITMOHHOE O0ecneyeHue TUCIIUTIIHHbI

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 2017 "ZNANIUM.
A.H. KpacnoBckuit KOMITO3UIIMOHHBIX MaTEPHUAIIOB COM"
[ D51eKTpOHHBIN pecypc]
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHuk, yuedHoe KoanuecrBo B
Ne nocooue, yueoHo- I'on HAY4YHOIl Onb/IHoTEeKe
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. Tapudynnun 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 mpodeccHOHAJBHBIX 0a3 JAHHBIX M MHGOPMAINMOHHBIX CHPABOYHBIX
cucTeM

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

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOTO TEXHUUYECKOTO YHUBEPCHUTETA.

Cepusi:

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

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 JIEHCTBHS — OECCPOUHO
2 | Office Standard: KoHTpakT Ne 1653 ot 14.12.2018,
OfficeStd 2019 RUS OLP NL Acdmc CPOK JIeHCTBHS — OECCPOYHO

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)

Komnerotepusiit knacc. YueOHas aynuropus | CTONbl  y4€HUYECKHE JBYXMECTHbBIE ,

JUISL TIPOBEACHMSI 3aHATUHN JIEKLIIMOHHOTO TUIIA. | CTOJBI YYEHHUUECKUE, CTOJI KOMIIBIOTEPHBIH,

VYuebHast ayauTopus I IPOBEICHUS 3aHATHI | cTonl  mpenogaBarensckuii, [IK, mgocka

CEeMMHAPCKOro THUMa. YuyeOHas ayAUTOpUS IJIsl | TPEXCEKIMOHHAs ayIuTOpHas (MesoBas),

IpOBEJEHUS J1a00OpaTOpHBIX paboT. YueOHas | CTyl  NIpernoAaBaTeIbCKUM,  MPOEKTOP

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

ayIuTOpUs JUIsl TPOBEACHMS TPYIIOBBIX H

WHAUBUAYaAJIbHBIX KOHCYJIbTaUUNd YueOHas

aynquTopus  JUIL  TNPOBEIEHUS  3aHATHU

TEKYIIero KOHTPOJIA M  HPOMEXKYTOYHOU

aTTecTaluu

E-214

JlaGopatopus "TepmoobpaboTKa Crosbl  y4eHHYECKHE JIBYXMECTHBIE

MatepuanoB" YdeOHast ayuTopust s CTYJIbsI YUEHHUUECKHUE , JTOCKA ayJAUTOPHAs
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 ¢ BbIxomom 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
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