MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE

BbICLIEr0 00pa30BaHuUs

«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

2.1.8.2

(unoexc oucyunnunor)

JNOKYMEHT NOAMUCAH
SNEKTPOHHOW NOAMUCKIO

Ceptudukat: 1IFAE8300EFB127BC4BDCEDE758D3ED87
Bnapgeneu: Enbuos Banepwii BaneHTnHoBuY
[DevictButeneH: ¢ 18.09.2024 go 19.06.2039

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

dusnyecKoe MaTepHUAJIOBECACHUC

(HaumeHo8aHUE OUCYUNTUHDBL)

110 HAITpaBJICHUIO ITOATOTOBKHU (CHCLII/IaJ'ILHOCTI/I)

2.6.1. MertaminoBeaeHue u TepMuueckas 00paboTka METaJIJIOB U CILIABOB

(KOO U HauMeHO8aHUe HaANPABIeHUss NOO20MO8KU, cneyuaivHocmu 6 coomeemcmsuu ¢ @I'OC BO)
(ranpasnennocms (npogunn))

dopma oOyuenus: OuHast
I'ox mabopa: 2025

O6mras Tpynoemkocts: 3 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp/Kypc 5
Dopma KOHTPOJIA 3au. Hroro

Bua zansaruii

Jlexuun 4 4
JlabopaTopHbie 2 2
[TpakTuyeckue 2 2
PykoBosICTBO: KypcoBble paboThl (mpoektsl) / PI'P 0 0
[TpomesxyTouHas aTTecTanus 0 0
KonraktHas pabora 8 8
CamocTosiTenbHas padoTa 100 100
Kontpoib 0 0
Hroro 108 108




Pabouyto mporpamMmy cocTaBuiI(H):
[Tpodeccop xadh. HMuM, n.1.1., nouent Knesosa H.A.

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

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

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

PaGouas mporpamma quciumiinHbl coctaBiena Ha ocHoBaHuu @I'OC BO u yuebHoro miana
HaHpaBJIGHI/Iﬂ IIOATrOTOBKHU (CHGIII/IZUH)HOCTI/I
2.6.1. MeTaJsioBeIeHHE U TEPMHUYECKAsE 00pad0TKAa METAJI0B U CIJIABOB

Cpoxk aeiicTBusi padoueii mporpaMmmbl Jucuunianubi 10 01.10.2029 r.

YTBEPXIEHO

Ha 3acenannn xadpenpsr COMuPII

(mpoTokon 3acemanusi Ne 2 ot «16» centsops 2024 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llenb ocBOGHUS AUCHMILTUHBI — cHOPMHUPOBATH 3HAHUS O (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
OIPEAEISAIONIUX COCTaB, CTPYKTYPY U CBONCTBA MaTEpUAJIOB.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

I[I/ICI_II/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHasg JUCHHUIIIIMHA:
MeTaJ'IJ'IOBeI[eHI/Ie H TEpMHUUYCCKaA o6pa60T1<a MCTAJlJIOB MU CIIJIaBOB, MCTO,I[I/IKa IIOCTAHOBKHU H

IMMPOBCACHUA SKCIICPUMCHTA

I[I/ICI_[I/IHJII/IHBI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC l[aHHOfI JUCHUITIINHBI H€O6XOI[I/IMO KakK
MMpEACCTBYIOLICC: HOI[I"OTOBK& U cJada rocyaapCTBECHHOI'O 5K3aMC€Ha, HAY4YHbIC HCCIICJOBAaHM.

3. [lnanupyemble pe3yJabTAThl 00y4eHUs

dDopmupyeMbie U
KOHTPOJINpYyeMble
KOMIEeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

Ilnanupyembie pe3yJbTaThl 00yUeHHSs

3HaTh:  KOJUYECTBEHHYI0 M  KayeCTBEHHYIO  B3aUMOCBS3b
XUMHYECKOTO U (pa30BOTO COCTaBa, KPUCTAJUIMYECKOH CTPYKTYPHI,
CTPYKTYPHOTO COCTOSHUS W (PU3MYECKUMM, MEXaHWYECKUMHU,
XUMHUYECKMMHU U JPYTUMHU CBOMCTBAMM METAJJIOB U CILJIABOB

YMeTh:  yCTaHaBIMBATH KOJMYECTBEHHYIO M  KaYECTBEHHYIO
B3aUMOCBSI3b XUMHUYECKOTO U ()a30BOTO COCTaBa, KPUCTATUIMUECKOM
CTPYKTYpbI,  CTPYKTYPHOTO  COCTOSHUS W  (PU3UYECKUMH,
MEXaHUYECCKUMHU, XUMHYECCKUMHU U I[pyrI/IMI/I CBOfICTBaMH MCTAJIJIOB U
CIIJIaBOB

Brmagers: ymeHueM Ha  HAay4yHOM OCHOBE  YCTaHAaBIIMBATh
KOJIMYECTBEHHYI0 U KAa4YECTBEHHYIO B3aMMOCBSI3b XMMHYECKOIO U
(ha30BOro cocrtaBa, KpPUCTAUIMYECKOH CTPYKTYpBl, CTPYKTYPHOIO
COCTOSHUSA M (PU3MUECKUMH, MEXaHHYECKUMH, XUMHUYECKUMH U
JPYTMMHU CBOMCTBAMM METAJUIOB U CIUIABOB




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

Bug . KOHTPOJIs
MOL[y.]'[L o HaumeHoBaHHe TeM 3aHATHH
yueOHoM . Cemectp | O0beM, 4. banabl | UHTEepakTuB, 4. (HauMeHOBaHUe
(paznen) (yueOHOii padoThI)
padoThI OLICHOYHOI' 0
cpeacTna)
duszuyeckoe Jlek. CrpoeHue, CTpyKTypa, TepMOIUHAMUYECKHE 5 2 - - Omnpoc
Marepuanose- paBHOBecHsI U (pa3oBbIe MpEeBpaIleHHs B METaIIaX U
neHue CIiaBax
Jlex. KomruiekcHble METOIbI BO3JICHCTBHS HA MaTepHal C 5 2 - - Ompoc
LENbI0 CO3MIaHUs CTPYKTYP, 0OECIIEUNBAIOIIIX 33 JaHHbIC
¢du3nyecKkrue U MEXaHHYECKHUE CBOMCTBA
J1ao. AHanu3 quarpamMM (a3oBbIX IIPEBPaIICHUH 5 2 - - Ortuer o 1a0.
pabotam
Ip. Br16op pexuMoB TepMIYecKoil 00paboTKI 5 2 - - TecTbl
Hroro: 8




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanusanuu 1aHHOW TUCIUIIMHBI UCIIOJIB3YIOTCS CJIECIYIOLINE TEXHOJIOTUN:

TexHoMOTHS TPAIUIIUOHHOTO 00YUYEHUS — MpeIaraeT TPAIUIIMOHHYO MTOCIIEeI0BATeILHOCTh
M3y4EHHS HOBOI'O MaTepuana.

NudopManmoHHbIE TEXHOJOTHU — MpearaloT HCIOJIb30BaHHE KOMITBIOTEpA BO BpeMs
MIPOBEJICHUS 3aHATUM.
HMHTepakTUBHBIE TEXHOJOTUM — TMpearaloT JUajoroBoe OOydeHHEe, B XOAE€ KOTOPOTo
OCYIIECTBIISICTCS B3aMMOJICUCTBUE MEXIY CTYJEHTOM M IIpenojaBaresieM, Ju0o MexIy
CTyJICHTaMH, HCIIOJIb30BAaHUE METO/Ja OOY4YeHHS «MO3TOBOM INTYPM», HCIIOJIb30BAHHE
9JIEMEHTOB TMPOOJIEMHOTO OOYYCHHsI B BHJE HAIWYHS BOMPOCOB MPOOJIEMHOTO XapakTepa B
nabopaTopHBIX paboTax W TpeOOBaHWN aHAIM3a MOJYYCHHBIX PE3Y/IbTaTOB C IMOCICAYIOIINUM
BBIBOJIOM 10 SKCIIEPUMEHTAIBHBIM U PACYETHBIM JAHHBIM.

6. MeToauyecKkue yKa3aHusl M0 OCBOECHHIO TN CIHHIJIMHBI

VYyeOHasi JesTeNbHOCTh CTY/ICHTA B MPOLIECCe U3YUEHHUS TUCHUILIMHBI «KOHCTpYKIIMOHHOE
MaTepUaIOBEICHUE)» COCTOMT M3 KOHTAKTHOH (DOpMBI pabOTHI ¢ MpenojaBareieM B ayAUTOPHH U
CaMOCTOSITeNIbHOM paboThl. [[s yCHmemHoro OCBOCHHS IUCHUIUIMHBI SBISETCS 00sS3aTelbHBbIM
MOCEIICHHUE JISKIIUN, TIPAKTHYECKUX U JTa00PaTOPHBIX 3aHATUN U UHBIX (POpM paboTHL.

[Ipn BbImoNHEeHUU abopaTOpHBIX paboT wucnonsdytorcs MVY: I'.B. Knesumo, M.A.
Beiboiimmk, H.A. Knesnoa, JI.LU. Ilomoma. JlaGopatopHblii MNpPaKTHKyM IO KypCy
«MarepuanoBeieHue» I TEXHUUYECKUX HaMpaBIeHUI MOArOTOBKH OakanaBpoB. - Tonbsrtu: TI'Y,
2016.- 170 c.

Kaxxnas u3 mpakTtuueckux pabOT 3aBepIIaeTCsl BHIMOIHEHHEM TECTa, KOTOPBIM MO3BOJISIET
CTYAEHTY OLIEHUTh YPOBEHb OBJIAICHUS N3y4aeMOUN TEMOM.

[Io oOkOHYaHWIO W3y4YEHUS NUCLUIUIMHBI IPOBOJAUTCS TECTUPOBAHHUE B KOMIIBIOTEPHOM
KJ1acce.

CaMocrtositennbHast ~ pabota  cTyAeHTOB 1o  guctumiumHe — «KOHCTpyKUIHOHHOE
MaTepuaioBeeHUE)» UMEET 0co00€ 3HAYeHME, MOCKOJIbKY IO3BOJISIET MEpelTH OT (OopMalIbHOTO
BBIIIOJIHEHMS] OIPENEIEHHBIX 3aJaHuil NpPU IIACCUBHOM pOJM CTYAEHTa K IO3HABATEIbHON
AKTUBHOCTH ¢ ()OpMHUpPOBAHHEM COOCTBEHHOTO MHEHHMSI MPHU PEUIEHUHU TMOCTABICHHBIX MPOOIEMHBIX
BOIIPOCOB U 3a7ad4.

CamocrosiTenpHasi paboTa CTYICHTOB CIY)KHUT MOJTYUYCHUIO HOBBIX 3HAHUH, YIIOPSIOUYEHUIO U
yrayOIeHUI0 UMEIOIIUXCS 3HaHUH, POPMUPOBAHUIO TPO(HECCHOHATHFHBIX HABBIKOB U YMEHUH.

7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEICTB

Cemectp Koa koHTpO/IMpyemMoii KOMIeTeHIUH HaumeHoBanue
(n1u ee yacTu) OLIEHOYHOI0 CPeACTBA
5 3HaTh: KOJUYECTBEHHYIO U Tecmoeguvie 3a0anus Ne..
KaueCTBEHHYIO B3aUMOCBSI3b Bonpocwt k axzameny Ne...
XUMHUYECKOTO U ()a30BOTO COCTAaBA, Tecmosvie 3a0anus Ne..
KPUCTAJUIMYECKON CTPYKTYPHI, Bonpocu k axzameny No...

CTPYKTYPHOTI'O COCTOSIHUS U
(bu3NYECKUMHU, MEXaHUYECKIMH,
XUMUYECKUMHU U IPYTUMHU CBOWCTBAMU
METaJUIOB U CIIJIABOB




Cemectp

Konx koHTpOIMpYyemMoii KoMIIeTeHIH U
(MIM ee 4aCTH)

HaunmenoBanue
OLIEHOYHOI0 CPeACTBA

YMeTh: yCTaHaBIMBATh
KOJINYECTBEHHYIO Y KAUECTBEHHYIO
B3aMMOCBS3b XUMUUYECKOTO U
(ha30BOro cocraBa, KpUCTANINYECKOI
CTPYKTYpPBbI, CTPYKTYPHOI'O COCTOSIHUS
1 GU3NYECKUMU, MEXAaHUYECKUMU,
XUMHUYECKUMHU U APYTUMU CBOMCTBAMHU
METAJUIOB U CILUIaBOB

Biagers: ymeHueM Ha Hay4dHOU
OCHOBE YCTaHaBJIMBATh
KOJIMYECTBEHHYIO U KaUE€CTBEHHYIO
B3aMMOCBSI3b XUMHUECKOTO U
(a30BOro COCTaBa, KPUCTATITUICCKOI
CTPYKTYPBbI, CTPYKTYPHOT'O COCTOSTHHSI
1 (U3NYECKUMHU, MEXaHUYECKUMH,
XUMUYECKMMHU U IPYTUMHU CBOMCTBAMU
METAJIJIOB U CIIJIaBOB




7.2. TunoBble 3aJaHUS1 MM HHbIE MaTepUAJIbl, HEOOX0AMMBbIe VIl TeKYLero KOHTPOJIs

7.2.1. 3amanus i IpakTHYECKUX 3aJaHUi
(naumeHosanue oyeHouUHo20 cpeocmsa)

Tunosoii(bie) npuMep(bl) 3aganus (1ii)

1. Tema. «Maxkpodpaxkrorpadpuyecknii  aHajau3  H3JIOMOB  MATEepPHAJIOB,

MOJIYYCHHBIX IPU OJHOKPATHBIX BUIAX HAI'PY/KCHUA (CTaTI/I‘leCKI/IX, y[[apHLIX)».

2.

2

Kakoii Bun (cxema) neOpMHpPOBAHHOTO COCTOSHUS COOTBETCTBYET XPYIMKOMY Pa3pyIICHHIO
Mmarepuaa:

a) o0beMHOe 1e(OPMUPOBAHHOE COCTOSTHUE,

0) rIockoe 1eOpMUPOBAHHOE COCTOSHUE,

B) pa3HOMMEHHOE 00bEMHOE COCTOSHUE.

Kakoii BuJ HanpsHKEHHOTO COCTOSHUSI COOTBETCTBYET BSI3KOMY pa3pyIICHUIO Marepuaia Mpu
UCIIBITaHUSAX 00pa3lia Ha u3rud?

a) o0ObeMHOE,

0) nuHEHOE,

B) IJIOCKOE.

[Touemy marepuansl ¢ ['TIK pemieTkoii Gonee miacTU4HbI?

a) T.k. marepuaisl ¢ 'K pemeTkoit UMeroT 00JIBIIOEe KOTHMYSCTBO HENEPECEKAIOIINUXCS CUCTEM
CKOJIb)KEHUS,

0) T.x. ['lIK pemmeTka 6oJiee MIIOTHOYIUIOTHEHHAS,

B) T.K. Matepuaisl ¢ ['TIK umeroT Oonbliie MI0CKOCTeN CKOIbKEHUSI.

Kak Bnuser gedopmarus c:kaTHEM Ha MIACTUYHOCTD CTaen?
a) MJIACTUYHOCTh BO3PACTaeT,
0) MIaCTUYHOCTh CHIYKACTCS,
B) TUTACTUYHOCTH HE MEHSETCSI.

B xakoM cocTostHuU cTasb 001a1aeT 0oJbIei KOPPO3UOHHON CTOMKOCTHIO?
a) MocJie 3aKalKH,
0) rmoce oTxura,
B) TIOCJIE IIACTHYECKOH aedopmarum.

2. Tema. «Bausinue Bu/1a HArpy:KeHUsl HA MeXaHU3M pa3pylIeHHe MATePHATIOB»
. Urto cocoOcTBYyeT 00pa30BaHUIO TIOP TIPH BI3KOM pa3pyIIeHUN?
A) CxomuieHHs TUCITOKALUMN.
b) Hannumnem BKIIOYEHHIA.
B) I'panuisi 3epeH.
. K xakomy Buy M3J7I0MOB CJI€1yeT OTHECTH H3JIOM JIEKTPUUYECKOTO MPOBOJAHHKA, OJTy4YEHHBIH B

pe3yIbTaTe KOPOTKOIT'O 3aMBIKaHMA?

3

H

A) K MexaHu4ueckoMy u3JIomy.
B) Ot TepMudeckux HanpsKSHUH.
B) Ot coBMecTHOTO BO3/1€HCTBUS MEXaHUUECKUX HATPY30K U TEPMUUYECKUX HAIPSHKEHUH.

. W3mom neramu, paboTtaromiel Nmpu KOMHATHOW TeMmriepaType - cuHuMid. [lpm kakom Buze
arpy’XeHusi, CKopee BCero, OH ObLIT MoTy4yeH?



A) Ilpu KpaTKOBpEMEHHOM OJTHOKPATHOM HarpyXeHUH.
b) IIpu nnuTenbHOM CTaTUYECKOM Harpy>KEHUH.
B) Ilpu ycramocTHOM Harpy»KeHUH.

4. Kakue npyu4uHbI MOTYT BBI3BaTh «3BE310YHBIN» U3JIOM?
A) Tekctypa maTepuaia.
b) HeogHOpOAHOCTh XUMHUYECKOTO COCTaBA.
B) Bricokast ckopocTh Harpy’eHusl.

5. Kakue npuurHbI MOT'YT BbI3BaTh BOJIOKHUCTO-II0JIOCYATHINA U3JI0M?
A) Tekcrypa maTepuarna.
b) HeotHOpoiHOCTH XUMUYECKOTO COCTABA.
B) Bricokast CKOpOCTh HarpyXeHUsI.

3. Tema. «Pa3pylieHue npu OJHOKPATHOM HATPYKEHUM

1. AycTeHWTHas CTallb MPH KOMHATHON TeMIIepaType pa3pymiaeTcsi B3K0. MOXET JIi OHA IpH
HU3KOH TemIeparype pa3pyliuTcs:

A) Bs3k0?

b) Ba3ko-xpynko?

B) no cmemanHoMy MexaHU3MYy?

2. C yeM CBSI3aHHO pacCpeOTOYECHHOE pa3pyLEHUE CTaIu?
A) C pa3pylleHreM B UHTEPBAJIE BA3KO-XPYIKOr0 Mepexoa.
b) C HeopHOpOIHOCTBIO pacnpesieeHueM GeppUTO-TIEPIUTHON CTPYKTYPHI.

3. AycTteHuTHas CTallb pa3pyLIaeTcs Mo MEXaHU3My MEK3E€pPEHHOT0 XPYIKOro pa3pyuieHus. MoxxHo
JIM U3MEHUTHh MEXaHU3M Pa3pyIICHHUS, :

A) npoaepopMHUpOBaB CTAIb?

b) u3MeHuB ckopocTh HarpyxeHus?

B) usmenuB tonmny obpasia.

4. Kakue npryrHbl MOTYT BBI3BATh KAMHEBM/IHBIN U3JI0M CTaIu?
A) Bosnpiioe KoMMYecTBO MPUMECEH B CTaNIH.
b) Ileperpes cranu npu TO.
B) Ilepesxor cranu mipu TO.

5. C ueM cBs13aHa BbICOKas I1acTUYHOCTh MeTaiuioB ¢ I'IK pemrerkoi?
A) C HannuueM 60JbIIOr0 KOJIWYECTBA MIIOCKOCTEH CKOJIBKEHHUS.
b) C mioTHOM ynakoBKOM pemIeTKH.
B) C nanuunem OOJBIIOro KOJMUYECTBA HENEPECeKAOIUXCs IIOCKOCTEH CKOIbKEHHS.

4. Tema: «Makpo¢ppaxTorpaduyecKuii aHaJIM3 yCTAJTOCTHBIX H3JI0MOB)

1. IlpenenoM BEIHOCTUBOCTH (yCTAlIOCTH) HAa3bIBAIOT. ..
A)  HampsDKeHHWe, TPH KOTOPOM MaTepHall BBIACPKMBACT 3a/J[aHHOE YHCIIO IIHKIIOB
HarpyXeHus
b)  MakcuManpHOE HaNpsDKEHHE [WKIA, TPH KOTOPOM MaTephall BBIICPKHBACT
OTIpeieIeHHOE YHCIIO IIUKIIOB HarpykeHus (6a3y) 0e3 pa3pyiieHus
B) mampspkeHwue, 1o JOCTHKEHHE KOTOPOTO MPOUCXOIUT Pa3pyIICHHE.



2. YKaxuTe BUJ H3JI0Ma, IPU KOTOPOM Ha €ro MOBEPXHOCTU B 00JACTH pa3pyllIeHUs BUIHBI JBE
30HBI:
A) MHTEPKPHUCTAIUTUTHBIN XPYIKUT
b) Bs3kwuit
B) ycranoctHsrii.

3. Kak Biusier HaHOCTPYKTYpHUPOBAaHUE Ha MPEJIEIT yCTaJ0CTH MaTepuana?
A) TIOBBIIIAET MIPEAeI YCTAIOCTH



Bomnpocel k 3a4ery

1 | Kpucrammmsarus metaiuioB. ClIOHTaHHOE 00pa30BaHKE [IEHTPOB KPUCTAIIIM3AIUH. Y CJIOBHE
U ABMDKYIIAs CHJIa KpUCTau3aluu. ['ereporeHHoe 00pa3oBaHre EHTPOB KPUCTAJUIU3AINH

2 | ®a3pl B METAUTMYECKUX CIUIaBaX. Buabl TBEpPABIX pacTBOPOB. XHMMUYECKHE COCTUHECHUS.
['eTeporeHHbIE CTPYKTYPHI

3 | YcnoBus KpuCTauIM3anuu  criutaBoB. Jlmarpammsel  (azoBoro paBHOBecHs. KpuBbie
OXJIKJEHHS. DKCIEpUMEHTaIbHOE OoCcTpoeHue nuarpammel. [Ipasuno da3

4 | lnarpamMmma COCTOSIHUSI CIUIaBOB, OOpa3yIOUIMX HEOTpaHMYEHHbIE TBEpIbIE PACTBOPBHIL.
HennputHas nukBauuu. OnpeneneHne XMMHUYECKOTO COcTaBa M OOBEMHOTO COJCpKAaHUS
KUJKOHW 1 TBep10# (ha3. JlmarpaMmsl C SBTEKTHKOM U TEPUTEKTUKON. J[MarpaMmbl COCTOSTHUS
CIJIABOB, 00PA3YIONIMX XUMHUYECKUE COSTUHEHHSI

5 | Mexanusmbl (ha30BbIX MpeBpallleHUid B TBEPAOM COCTOSHUH. Jlparpammbl COCTOSHUS
CIUIaBOB C YaCTUYHBIM pAaCIaZOM TBEPIOTO pacTBOpa W AMATrPAMMbI COCTOSIHMSI CIIJIaBOB,
KOMITOHEHTHI KOTOPBIX UCIIBITHIBAIOT NOJUMOP(HEIE IPEeBpalleHus

6 | duarpamma cocrostaus Fe-C. Kommonents! u ¢assl B cucteme Fe-C. Kputnueckue TOUKH.
Cranp u yyryH. Knaccudukanus, MUKPOCTPYKTYpa, IPUMEHEHHE

7 | OcHOBHBIE CHOCOOBI YIPOYHEHHS METAUIMYECKHX MaTepuanoB. WX mnpeumymiectBa u
HEJOCTaTKU

8 | Kimaccudukanms u KpaTkas XapaKTepUCTHKA OCHOBHBIX BHJIOB TEPMUYECKON 00pabOTKH

9 | Omxur 1-ro. PazHoBuanocTu omxura. ®a3osble NpeBpalieHus

10 | Omxur 2-ro pona. Llens u pesxuMbl 0TKUTOB. Pa30BbIe MPEBPAIICHUS

11 | ®a3oBble npeBpalleHus MpHU 3aKkaiike 0e3 nmoaumopdHoro npeppamieHusi. BoiOop pexumoB
3aKaJIKH

12 | 3akanka c monmuMopdHbIMU npeBpameHussMu. OcCOOEHHOCTH MAapPTEHCUTHOTO IIPEBPAIICHHS B
cTansax. MUKpOCTPYKTYypa ¥ CBOMCTBA MapTEHCUTA

13 | Ornyck cranu. [lenn u Bup! oTirycka. M3MeHeHne CTpyKTYphl B CBOMCTB CTaJIU ITPH OTIYCKE

14 | CtpykTypa KOHCTPYKIIMOHHBIX YTIEPOJIUCTHIX U JISTHPOBAHHBIX CTaJIEH.

15 | da3oBble mpeBpamieHuss Opu XUMUKO-TepMudeckoil 00pabotku (XTO). Buner XTO.
MexaHu3M 00pa3oBaHMs U CTPOEHUE YIIPOUHEHHOTO €05

16 | ®a3pl B METAJUIMYECKHUX CIIaBaX. BHIBI TBEPIBIX paCTBOPOB. XWMHYECKHUE COCTMHEHHUS.
I'ereporeHHbIe CTPYKTYpBI

17 | CrpykTypa u cBoicTBa 06€70r0 M MPOMBIIIUIEHHBIX YYT'YHOB

18 | CrpykTypooOpa3zoBaHre B WHCTPYMEHTAJIBHBIX YTJIEPOJMCTHIX M JISTUPOBAHHBIX CTaJeH;
OBICTPOPEKYILIMX CTAJICH; TBEP/IbIX CIIJIABOB

19 | Cramm m cmmaBel ¢ 0COOBIMH  (PM3MYECKUMH CBOWCTBAMH (MarHUTHBIE, C BBICOKHM
JIEKTPOCONIPOTUBIEHUEM U T.1.). OOnacTi NpruMeHeH!sl, CBOMCTBA M MapKUPOBKA

20 | [IBeTHBIC CIUIaBBI HA OCHOBE THUTaHA, AIOMHHHS W Menau. Kiaccudukaius, CBOWCTBA,
CTPYKTYpa, MApKUPOBKa U 0bsacTu npuMeHeHus. Tepmuyeckas 00paboTKa CIIaBOB

21 | KoMIo3WIMOHHBIE MaTepuallbl C METAJUIMYECKOH ¥ HEMETAJUIMYECKOH MaTpHIICH.
Knaccudukanus, MapKkupoBKa, CBOMCTBA M 006J1aCTH MPUMEHEHHUS

22 | Hemeramummyeckrie MaTepuanbl (TUITACTMACChl, PE3WHOBBIC, KIESAIIME MaTepHaibl |
repmetukn). CoctaB, kiaccudukanus u cBoiicrsa. O0nacTi NpUMEHEHUs!

23 | CtpyktypooOpa3oBaHUe MPU TPOIECCax JIUTSHHOTO MTPOU3BOJICTBA

24 | CTpyKTypHBIE TIPEBpAIICHHS ITPH 00padOTKE METAJUIOB JaBJICHUEM

25 | ®dusnyeckre OCHOBBI MEXaHMYECKHX MCTIBITAHUI

26 | MccnenoBanue CTpYKTYpHI ¢ momonisio [19M

27 | MccnenoBanue CTpyKTYpHI ¢ momotipio POM

28 | HccrienoBanue CTpyKTypHI ¢ momonisio JIKCM

b) camkaer npenen ycranocTu
B) He BiMseT Ha peaesn yCTaloCTH.




4. B yeM nposBAseTCA CTAAMHHOCTD YCTAaJIOCTHOTO pa3pyLIeHUs?
A) B 00pa30BaHMM yCTAJOCTHBIX 30H Ha IOBEPXHOCTHU U3JIOMA.

B) B KOJIMYECTBEC IUKJIOB HArpy>KCHUs 10 O6p330BaHI/IH TPECIIHUHBI U KOJIMYECTBEC TUKIIOB
Ha €€ paclpoCTpaHCHHC.

B) cranuitHOCTh yCTamoOCTHOTO pa3pyIlieHUs OTCYTCTBYET.
5. C deM cBs13aHO 00pa30BaHKE MUKINYECKON MIACTUYECKON 30HbI Y BEPIITUHBI TPEITUHBI?
A) ¢ 0OpaTHOI macTuueckoi nedopmanuei.
b) c u3smeHeHreM JTOKaJIbHOTO HAMPSYKEHHOTO COCTOSHUSL MaTepuiia.

B) ¢ uuknnueckuMu Harpy3Kamu.

Kpurepun onenkmu:

- OLICHKA «3aYTCHOY» BBICTABJISICTCS CTY/CHTY, €CIIM JIaHbl MPaBUJIbHbBIC OTBETHI OoJiee, yeM Ha 40
% BOTIPOCOB;

- OIICHKA «HE 3a4TEHOY» BBICTABIISICTCS CTYJCHTY, €CJIM JIaHbl IPABUJIBHBIC OTBETHI MEHEE, YeM Ha
40 % BoOTPOCOB.

TeMbl MUCbMEHHBIX paGOT

[TuceMenHBIE pabOTHI HE IPEAYCMOTPEHBI

7.3. OueHo4Hble cpeacTBa JAJs NMPOMEXKYTOYHOH aTTeCTAllMU MO HUTOraM OCBOEHUS
JTUCHHUITNHEI

7.3.1. Bonipochbl K IPOMeKYTOYHOM aTTeCTANNH

Kypc 4

7.3.2. Kputepuu u HOPpMbI OLEHKH

dopma
NnpoBeaeHust
Cemectp . Kpurtepuu u HOPpMBbI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
5 3au. [IpaBunbHO oTBeueHO Ha 40 %

«3aUTCHO»
BOIIPOCOB

[IpaBUIBHO OTBEYEHO MEHEE YEM

«HE 3aYTEHO»
Ha 40 % BonpocoB




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

8.1. O0s3aTesbHAs JUTEPATYpa

Tun (y4eOHHK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJji0BoK) Ion n3nanus ondauorTexe /
n/n MeTOoanYecKoe mocoomne,
NpAKTHEYM, Ip.) HaunmenoBanue
P » AP IBC
MartepuanoBeIecHUE U TEXHOJIOTHS
A.M. Anackua METAIUINYECKNX, HEMETAIUINUYECKUX U I5C
1 U >, ’ VYyebHuk 2017 "ZNANIUM.
A.H. KpacHoBckuit KOMITO3HITMOHHBIX MaTePUAIOB o
N COM
[DnekTponHsIii pecypc]
B.I1. JIMuTpeHko MarepuanoBeaeHre B MallIMHOCTPOEHUH JBC
2 | P DEHKO, p A p VuebHoe mocodue 2016 "ZNANIUM.
H.b. ManyiinoBa [DnexTpoHHBI pecypc] COM"
3 A .B. I1o31HAKOB. Marepunanosencnue VYyebHoe rocodue 2016 9BC "Jlaup"

[DnekTpoHHBIH pecypc]

8.2. lonotHuTEIBHAS JIATEPATYPA

Tun (yueOHuk, yuedHoe

KoaunuecTBo B

Hay4YHOH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBOK) I'ox u3panus ouoduoTexe /
n/n MeTOANYECKoe mocoone,
DpPAKTHKYM, 1p.) HanmeHoBanue
B Sl 3BC
1 | IO.IL Connues, CrnennanbpHble MaTepUabl B VYuebHUK 2014 9BbC
E. U. lpsixuH, MAITMHOCTPOCHUH [ DNEKTPOHHBIN pecypc] "IPRbooks"

B.IO. [Iupaiinen




Tun (y4yeOHNK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
w/ ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJI0BOK) MeTommaeckoe mocodHe, T'on u3nanus ouoduoTexe /
IpaKTHKYM, Ap.) HanmenoBanme
9BC
2 0O.A. Macauckuii MartepuanoBeieHHE U TEXHOJIOTHH YyebHoe rmocodue 2015 9BC
KOHCTPYKLIMOHHBIX "ZNANIUM.
MaTepuasoB [ DJIIEKTPOHHBIN pecypc] coM"
3 I'.B. KneBuos, du3uKa 1 MEXaHUKA pa3pyLICHUS DNIEeKTPOHHBII 2014 Penozuropuii
H.A. KneBuosa, [DI1eKTpOHHBIH pecypc] yueOHUK Ty
O.A. ®posnosa
4 I'.I1. deTucoB, MarepuajioBeieHUE U TEXHOJIOT U Y4eOHuk 2014 9BbC
®.A. Tapudynnun MaTepHuasioB [ DJIIEKTPOHHBIN pecypc| "ZNANIUM.

COoM"




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEeM
e «BecTHMK MarHUTOrOpCKOro rocyIapCTBEHHOIO TEXHUYECKOro yHusepcurera um. [.H.

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCHUTETA.

Cepus:

TEXHUYECKHE HayKny, 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. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne HaumenoBanue 110 KosaunuyecTBo PexBu3uTHI 10T0BOpaA (1aTA, HOMEP, CPOK
n/n JIMIEH3UH aeiicTBus)
. Horoop Ne 690 ot 19.05.2015r., cpok
1 Windows 1398 JIeHCTBUSI - OECCPOUHO
Horoop Ne 690 ot 19.05.2015r., cpok
2 Office Standart 1398 newctBus - 6eccpouno; Jorosop Ne 727 ot
20.07.2016r., cpok AcHCTBUSA - OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM Il OCylLIeCTBJICHUSI
00pa3oBaTeIbHOI0 NMpouecca 1Mo JMCUUIIMHE

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

cryaentos (I'-401)

Ne AP. 00bEKTOB /IS MPOBeIeHHA
. Ilepeyens 0CHOBHOTO 000pPY/1I0BaAHUS
N/ | MPaKTHYeCKHUX U J1a00opaTOPHbIX 3aHATHIA,
NMOMELUEeHHUH VI CAMOCTOATEIbHOMI
pa6oThl o0yyaomuxcs (HoMep ayAuTOpHH)
Komnbrotepuslil kinacc. YuebHast aynutopust | CTOdBl yuye€HHUUECKHE JBYXMECTHBIE
JUTSL TIPOBEJICHUS 3aHSATUH JICKIIMOHHOTO THIIA. | CTOJIBI YYEHHUECKUE, CTOJI KOMITBIOTEPHBIH,
VYueOHast ayaAuTOpus Ui IPOBEJCHUA 3aHATUI | cTon  npenoaaBarenbekuid, IIK, mocka
CEeMHMHAPCKOTO THIA. Y4ueOHast ayIUTOpHS ISl | TPEXCEKIIMOHHAs ayIuTOpHas (MeJoBas),
IPOBE/IEHUS J1a0OPAaTOPHBIX PaboT. YueOHas | CTyll  MpenojaBaTeNIbCKUM,  MPOEKTOP
ayIUTOpHUsS ISl KypCOBOTO TPOCKTUPOBAHUS | MyJIbTUMEIUHHBINA ,9KpaH JJIsl IPOEKTOpa,
1 | (BbIMONHEHUS KYypCOBBIX paboT). YueOHas | TymOa BHIKATHAs
ayIUTOpHUsl JUIA TIPOBEACHUS TPYIIIOBBIX H
UH/IMBUYAJIbHBIX KOHCYNIbTallMi YdeOHas
ayoUTOpus  JUIS  TIPOBEACHUS  3aHATHH
TEKYIIEr0 KOHTPOJS M  MPOMEXYTOUHOH
aTTeCTalnu
E-214
JlabGopatopus "TepmooOpadoTka CTronpl  y4YeHHYECKHE JBYXMECTHBIE
MatepHuanoB" YueOHas ayAUTOpUS s CTYJbS yYEHHUYECKHE , JOCKa ayAUTOpHAs
2 | nmpoBeneHus 1a00paTOPHBIX PadoOT (menoBast), mkadbl 111 yueOHBIX TOCOOHIA,
E-105 CTOJIBI n1abopaTopHbIe, MHUKPOCKOII
MeTajIorpaguuecKuii, MUT CUIOBOMN
3 [TomerieHnue U1t CaMOCTOATENBHOM paboThI Cromnbl yueHUYECKHUE, CTYJIbs YICeHUYECKHE,

I1K ¢ BbIx0g0M B ceTb MHTEpHET



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