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1. Llemn OCBOCHHS IMCHMILIAHBI

Ilenamu ocBoeHuss auCUUIUIMHBL «PHU3NYECKOE MaTEepUATIOBENEHUE» SBIAECTCA IOJy4YeHHE
o0y4aroImuMHUCs 3HaHUH O (PU3MYECKON CYLTHOCTH SIBJICHHH, NMPOUCXOAIINX B MaTepuajax Npu
BO3ACHCTBUU HAa HUX PA3JIMYHBIX (PAKTOPOB B YCIOBHUSIX MPOU3BOJCTBA M HKCIUTYaTAL[UH, BIUSHUE
UX Ha CBOMCTBA MAaTEPHUANIOB, O KOPPEISILIUOHHOM CBSI3M MEXAY COCTaBOM, CTPYKTypOH H
CBONMCTBAMH MAaTEpHAJIOB AJI1 NOCTHKEHHs SKCIUIyaTALlMOHHBIX M TEXHOJOTMYECKUX CBOWCTB,
HEOOXOIUMBIX Ui MAaIIHHOCTPOEHUS, O3HAKOMJICHHE CTyJE€HTOB C COBPEMEHHBIMU U
MEPCHIEKTUBHBIMU METAJUIMYECKUMU W HEMETAUIMYECKUMH MaTephallaMM, HMX CBOWCTBAMHM U
00J1aCThIO IPUMEHEHUSI.

2. Mecro aucuuriunel B cTpyktype OIIOII BO

HucunmimHa «Pu3ndeckoe MaTepHalioBEICHNE) BXOAUT B cocTaB 0a3oBod uvacth Onoka 1
OITOIT BO. lanHyt0 IUCLUIUIMHY CTYAEHTBI H3y4aloT B 3 ceMecTpe.

N3ydeHne naHHOUM TUCHUTUTMHBI Oa3UPYyeTCs Ha CIEAYIOUIUX AUCIUILINHAX:
duzuka.
XumMust
dusznyeckast XUMHS

A e

O6Luee MaTCPHUAJIOBCACHUEC U TEXHOJOTHU MAaTEPUAJIOB

B pesynpraTe OCBO€HMS AMCUMIUIMHBI  CTYAEHTBl  JOJDKHBI  BJAAETh  CJICAYIOILIUMHU
xkomnereHuusamu. 11K- 6.

3. KOMIIETEHIIMU OBYYAIOLIETIOCsA, ®POPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMA JUCIUIIVIMHBI (MOAYJIA)

IIpouecc wu3ydeHHss OUCUMIUIMHBI «DPU3UYECKOE MATEPUAJIOBEICHHUE» HAINpaBlieH Ha
(dbopMHpOBaHUE CIEYIOIINX KOMIETSHIIHIHA;

ITIK-6 — CtocoGHOCTh MCTONBb30BaTh HA MPAKTHKE COBPEMEHHBIE MPEACTABICHHS U BIUSTHUA MUKPO- H
HAHO-CTPYKTYpbl Ha CBOICTBa MaTepuasoB, UX B3aUMOJAEWUCTBHE C OKpyXKaroulell cpenoil, MojsMH,
YaCTULIAMU U U3IYYEHUSIMU.



B pesynbrare OCBOGHHS MUCLMILIMHBI OOYYAIOLIMICS OJDKEH NEMOHCTPHUPOBATH CIIEAYIOIIUE

pe3yJIbTaThl 0OPa30BAHMUS:

3namp: (PU3NUECKYI0 CYIIHOCTb SIBJICHHIN, MPOUCXOMALINX B MaTepuajax B YCIOBHAX
SKCILTyaTaluu, UX B3aUMOCBA3b CO CBOWCTBAMH, OCHOBHBIE CBONMCTBA COBPEMEHHBIX
METAJUIMYECKUX W HEMEeTAJUIMYEeCKUX MAaTepUajgoB, OCHOBHBIE 3aKOHOMEPHOCTH W3MEHEHHUs
CTPYKTYPBI 1 CBOHCTB METAJJIOB M CILJIABOB MPU PA3JIUYHBIX OMEPALHIX TEPMHUUECKON 00padboTku u
CBSI3b €€ C APYIMMHU BUAaMU 0OpabOTKH, OCHOBHBIE HATIPABJICHUS U MyTH MOBBIIIEHUS KA4€CTBA U
SKOHOMUH YEPHBIX 1 LIBETHBIX METAJJIOB, YMEHbIIEHHs MeTaoeMmkocty m3aenni (T1K- 6).

Yyemns: OLCHUTDL MOBEACHUE MaTCpuaja U MNPUYUHBI OTKa30B I[eTaJ'IefI MalllvH Mpu BOSHeﬁCTBHH
HA HUX Pa3JIMYHBIX SKCIUTyaTAlIMOHHBIX (PAKTOPOB; B PE3yJbTaTe aHAIN3a YCIOBUH 3KCILTyaTallun
TeXHIUYECKH OOOCHOBAHHO BBIOpATh MaTepuaj, Ha3HAYATh TEPMUUYECKYIO 0OpabOTKy maTepuasa B
LEeJSIX TIOJNYYEHUsST 33JaHHOW CTPYKTYPBI M CBOMCTB, 0OECIIEUHBAIOIINX BBICOKYIO HANEKHOCTH W
JOJTOBEYHOCTh JETaNell MAaIlWH, aHAJIM3UPOBATh YCIOBHS pPabOTBl KOHKPETHBIX A€Tajed u
HSHGHHﬁ; BbI6I/IpaTb MECTAJUTUMYCCKUEC MaTCpUalibl AJid I[eTaJ'IefI MallluH U MEXaHU3MOB, MMPOBOAUTDH
CPaBHUTCIIbHYTO OLCHKY METANINYCCKUX MaTrepualioB I10 nux SKCILTyaTallMOHHbIM nu
TEXHOJOTMUYECKUM CBOHUCTBAM U MECTAJUIYPrU4€CKOMY  KaueCTBY, MUCIOJIb30BATh OCHOBHBIC
MOJIOKEHUsT OOINEero M MPOU3BOJCTBEHHOIO MEHEIKMEHTa B MPO(PECCHOHATBHON NeATEIBbHOCTH,
BJIAACTb HABBIKAMU aHaJIM3da TEXHOJOTHUYCCKUX MPOLECCOB KakK O6’beKTa YHpaBJICHUA, TPOBCACHUA
CTOMMOCTHOW OLIEHKH MPOU3BOJICTBEHHBIX pPECYpPCOB M TIOATOTOBKH HH(POpPMALMH MO UX
ucnosbzopannio (I1K- 6).

Bnaoemns: OCHOBaMM METOJOB MHCCJENOBaHHUA M JHUAarHOCTUKH MaTepHalioB, HaBbIKAMU
UCIIOJIb30BaHUSl METOJOB MOJEIMPOBAHUSA, OLEHKH, [POTHO3UPOBAHUA U  ONTUMM3ALUU
TEXHOJIOTUYECKHX TMPOLIECCOB M CBOICTB MAarepHalioB, CTAHAAPTH3ALUMH M CePTUPUKALIH
MaTepuaJoB M MPOLECCOB, OCHOBAMM IPOEKTHUPOBAHHUS TEXHOJOTMYECKUX TIPOLECCOB M
TEXHOJOTUYECKON JOKyMEHTalMel, HaBblKaMH pacueTa M  KOHCTPYMpPOBaHUS  M3AeNui
MaLIMHOCTPOEHHUS; HaBbIKAMHU HCIOJb30BAHUS TPAJULMOHHBIX U HOBBIX TEXHOJOTHYECKUX
NpOIIECCOB, oOmepanuii, 00OpyIOBaHMUs, HOPMATUBHBIX M METOAMYECKUX MATEPHAJOB IO
TEXHOJIOTUYECKOH MOATOTOBKE MPOU3BOACTBA, KauecTBy m3aenuil u mpoueccos (11K-6).



4. CTPYKTYPA U COJIEP)KAHUE JIUCLIUILIMHBL (MOYJLS)
OO611as TpyA0EMKOCTh AUCITUTUTMHBI COCTABIIACT S 3aueTHRIX eauHuil, 180 vaca.

Buap! yueOHOH paboTsI, BKIFOYAS O6BeM DopMBI
CaMOCTOATEIBHYEO pabOTy CTYCHTOB YCOHOM TEKYILETO
3 H TPYAOEMKOCTS (B 4acax) paboThI KOHTPOIIS
=2 - - B C mpH- YCIEBACMOCTH
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1 ATtomHO- 3 1 2 |4 3/50
KPHCTAJLTHYCCKOS
CTPOCHHE
METAJIOB.

2 Crpykrypa u 3 2 4 10 3/50
CBOMCTBA TBEPABIX
PacTBOPOB H
MPOMCIKY TOHBIX
¢as.

3 TepMOIHHAMHKA B 5 2 5 10 3/43
MCTAJUIYPTHH.

4. Juddysus. 7-9 3 5 30 4/50 PeviTunr-
3arBepracBaHue. KOHTPOJB 1
Pazpymenue.

5. MHKPOCTPYKTYpa 11 2 4 10 3/50 PeviTunr-

KOHTPOIB 2

6. CaoiicTBa 13 3 6 10 4/44
METAJIIOB BBICOKOI
YHCTOTHI

7. 3aBHCHMOCTD 15 2 4 3/50
MEXAHHICCKHX
CBOWCTB METAJLIOB
4 CIUIABOB OT
TEMIICPATYPBL.

8. | MarHuTHbIC 17,18 | 2 4 30 3/50 Peiirunr-
CBOHCTBA KOHTPOIb 3
BCEI'O 18 | 36 100 26/48 JK3aMEH -

36uac




COAEPKAHME JUCHUTIJINHBI

Pa3zoen 1. Amomno- Kpucmaiuueckoe CHpoeHue Memaiios.
OnexTpoHHas cTpykTypa. Kpucramiuueckass crpykrypa. Cunbl cBsizu B kpucrajie. Pusudeckue
CBOMCTBA, ONpenesieMble CUTIaMHU CLCTIJICHUS.

Paszoen 2. Cmpykmypa u ceoiicmea meeposvix pacmeopos U RPOMeENCYmounsvix da3.
PacTBopumocTs B TBepoM coctosiHIH. OOpa3zoBaHNEe TBEPABIX PACTBOPOB U POJIb PA3MEPOB AaTOMOB
B JaHHOM IIpolecce. 3HAYCHUE SJIEKTPOHHOH KoHUeHTpanwu. lIpomexxyrounsie ¢aspl. JledhekTs
CTPYKTYpbL. YTOpsiIOYeHHE B TBEPABIX pacTBopax. CBoOOAHAs 3HEPrusi MPOMEKYTOUHBIX (as3.
DJEeKTPOHHAsI KOHIIEHTpaus 1 30Ha bpumuosna

Paszoen 3. Tepmoounamuxa 6 memaiiypzuu.

IlepBbiii 3aKkOH TEpPMOAMHAMMKH. OHTPONMUs W BTOPOH 3aKOH TEPMOAMHAMUKH. Y CIOBHUS
paBHOBecusi. Jluarpammel coctostHusA.  IlpaBunma  ¢a3. XuUMHUYECKUH MOTEHIHAN. DHTPOMHUS
cMmerenust. PactBopumocts. IloBepxHOCTHBIE 3P PEKTHI.

Paszoen 4. [Jupipyzun. 3ameepoesanue. Paspywienue.

3akonbl mudpdysun Duka. [Iwkenune aromoB u kodpduuument auddysun. BakaHCHMOHHBIN
mexaHm3M. [Judpdy3uss B TBepHpIX pacTBOpax 3aMmeuleHus. HepaBHOBeCHast KOHLEHTPALUs
nedexroB. OOpa3oBaHue 3apoiblieil. ATOMHAas KHHETHKA ABIDKEHUS MeK(a30BOHW TpaHULBL.
[lepepacmpenenenne mpuMmeceidl mpu 3aTBepAeBaHnr. Mopdosiorus TOBEPXHOCTH pas3zena
kpuctam-pacriaB.  Jledexter. 3arBepmeBaHue CIUTKOB. JluarpamMmbl cOCTOSHHSL M (pa3oBble
npeBpameHus. Buael paspymennii. Kputudeckoe HanpspKeHHE W paspylI€HHE NMPHU YCTaJOCTH H
npu moJi3ydecTd. Xpymnkoe paspyuierne. Paborta mimactudeckod nedopManuil MpH pa3pyLleHHH.
O6paszoBanne TPEIIHH.

Pa3zoen 5. Muxkpocmpyxkmypa
Bryrpennne rpaanubl. CTpyKTypa, SHEprus U nBrkeHue rpanul. OpHodasHele W MHOroQasHbIe
CTpYKTYpbl. MuKpocerperauusi. 3aBUCUMOCTb CBOMCTB OT MUKPOCTPYKTYP.

Pa3zoen 6. Ceolicmea Memaiii06 8blCOKOIL YUCHIOMbL

30HHasl TJIaBKa W JPyrue METOAbl OYUCTKH MeTauioB. OmnpeneaeHue YUCTOTBI C TOMOIIBIO
PaAMOAKTUBALIMOHHOIO aHAIN3a U U3MEPEHUN 3JIEKTPOCONMPOTHUBICHUN. BnusHue nmpumeceil Ha
MeXaHU4YeCKHe CBOMCTBA, (pa30BbIe MPEBPAICHUS U YCTPaHeHHe Ne()EeKTOB PEIIETKH, Ha OKUCICHHE
JKesesa.

Pa3zoen 7. 3asucumocmp MexanuuecKux c60icHe Memailo6 U Cnjla608 OHL MEMNEPAMypbl.
Kpusble HampspkeHue-neopmaimisi u  BIUsSHUE Ha HUX Temmeparypsl. Jledopmanmonnoe
pasynpounenue. Teopun nedopmarmonnoro ynpounenus. [Tonocer Ueprosa-Jlronepca u npenes
TekydecTu. Paspymiaroiiee HampsbkeHHME U 3aBUCUMOCTH €ro oT pasmepa 3epHa. llomsyuects
MeTajula. 3aBUCHMOCTb IMOJI3yYECTH OT TeMIepaTypbl, Hanpsokerus. Juddy3noHHas mon3yuecTsb.
Pa3zoen 8. Maznummnsie ceoiicmea

®Deppo- u PpeppumarneTusm. MarHuTHbele TOMEHbI. AHU30TPOIUs. MarHUTHBINA aHATH3
HaIpPsDKEHUN U BKIIIOYeHUH. OT)KUT B MArHUTHOM 11oJie. TepMOMarHuTHBIN aHAIH3.



5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'N

B mponecce oOydenust cTyneHToB auciuIuinae «Pusnueckoe MaTepruaioBEIeHNE» PUMEHSIOTCS
KaK TPaJUIIMOHHbIE METO/bI OOYUEHHS, TaK U HHTEPAKTHBHBIE.

Bonbiuas 4acTh JEKUMOHHOTO Marepuajia opopMiIeHa B BHE NMPE3EHTALU C HCHOJIb30BAHUEM
craHmaptHOU mporpammbl PowerPoint. J[st neMoHCTpalmui JaHHOTO HATJSAHO-WLUTFOCTPUPOBAHHOTO
Marepuaia JISKIHMiA UCTIONIb3yeTCsl COOTBETCTBYIOIIAS armaparypa (HOyTOyK, MPOEKTop).

JUta peanm3aluyi KOMIETEHTHOCTHOTO MOAXOMA IMPENyCMAaTPUBAETCs HCIOJNB30BAaHUE B y4eOHOM
NpoLiecce aKTUBHBIX M MHTEPAKTUBHBIX (POpM NpoBeneHus 3aHATHHA. B pamkax mpoBemeHUs JEKIMH U
NPAKTUYECKUX 3aHATHH TPEIyCMOTPEHBI POJIEBBIE HIPHI, 3aIUIAHUPOBAH Pa300p KOHKPETHBIX CUTYaLUi C
LEeTBI0 (POPMHUPOBAHUS U PA3BUTHS MPOPECCHOHANBHBIX KOMITETEHIIUH y O0YYaIOIIHXCSL.

[Ipu peamusarmu mporpammbl «DU3NIECKOE MATEPUAIOBEICHHE» BBIMONHSIIOTCS KOHTPOJIbHBIE
paboTbl M OCYIIECTBISIETCS CaMOCTOSITeNbHass paboTa CTYOEHTOB, KOTOpas BKJOYaeT OCBOEHHE
TEOPETUYECKOTO MaTepraa, BBIMOJHEHHE YKA3aHHBIX BBIIIE MUCBMEHHBIX paboT. M moarotoBky K
SK3aMEHY.

6. OHEHOYHBIE CPEJCTBA JUIA TEKYIIENO KOHTPOJII YCIEBAEMOCTH,
MPOMEKYTOUHOW ATTECTALMHM TIO MTOTAM OCBOEHHUS JUCLUMILVIMHBI U
YUYEBHO-METOJAUYECKOE  OBECIEYEHME CAMOCTOSTEJLHON  PABOTHI
CTYJEHTOB

6.1 B xome Tekywero KOHTPOJS OLEHHBAKOTCA AOCTHXKEHHsSI CTYACHTOB B IPOLIECCE OCBOCHUS
mucuuruinHbl - «Pusnueckoe MarepuaioBeneHue». Haubonee sddexTuBHBIM sBISETCS  €ro
npoBeneHue B Gpopme perTUHT-KOHTPOIsL. [IpoMexxyTouHast aTTecTanus — SK3aMeH MO OKOHYAHHIO
cemecTpa.
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3afgaHus 11l pEUTUHT-KOHTPOJIS

I peliTHHr-KOHTPO/IbL
1 BapuaHT
. Mo3au4Hoe CTpoeHHe KpUcTasia, 1eeKThl, aHM30TPOTHS U KBa3UU30TPOITHSI.
. Buasl pucnokaiui.
. JIBM>KEHME TUCTIOKALINM,

2 BapHAHT.
. IInacTUYHOCTh MeTaNIa, €€ NPUPOJA U 3HAUCHUE JJIs1 MALIUHOCTPOEHHUS.

. KoHCTpyKTHBHASI MPOYHOCTH METAJLJIA U €€ OLICHKA.
. ObpazoBanHe TBEPABIX PACTBOPOB H POJIb Pa3MEPOB ATOMOB B JAHHOM IPOLIECCE..

3 BapuaHT

. XapaKTepUCTUKU AUHAMUYECKON IPOYHOCTH.
. THIBI KPUCTAIUTMYECKHX PEIIETOK METAJUIOB, MX napamerpsl. Ilommmopduzm.
. CBsI3b MUKPOCTPYKTYPBI C IPOYHOCTBIO U MJIACTUYHOCTBIO.

II peHTHHI-KOHTPOJIb
1 BapuaHT
. IIpomesxyTouHbIe (a3bl
TepMuyeckne M CTPYKTYpHblE HampsDKeHus, paepopmauus H KOpoOJeHHE H3AEIHid

TepMU4eCKoii 00padoTke, 3aKaJIOUHbIE TPEIIUHBI, OTIYCKHAS XPYITKOCTb.

3
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. 3aKOHBI TEPMOAMHAMUKH.
2 BapuaHT.
. Huarpammer cocrosinust. [Ipasuia da3
. IloBepxHOCTHBIE 3P PEKTHI.
. ABmwkenune atoMoB 1 ko3 puument nuddysuun

3 BapuaHT

. ATOMHasi KHHETHKA JBIKEHUST MeK(Da30BOii rpaHULIbL.
. IloBepXxHOCTHOE YIIpOYHEHNE TEPMUUECKOI 00padoTKOH
. Buael paspyennii

II1 peTHHr-KOHTPOJIb
1 BapuaHT
. PaboTa mnactudeckoit neopmanyuu npu pa3pyLIeHun.
. OnrodasHbeie 1 MHOTO(A3HbIE CTPYKTYPHL..
. MeToap! OYMCTKH METAJLJIOB.

2 BapHAHT.
. 3aBUCHUMOCTb CBOWCTB OT MUKPOCTPYKTYP.

. Bnusinue npumeceil Ha MEXaHMYECKUE CBONCTBA.
. Teopun nedopMaIIOHHOTO YIIPOUHEHHSI.
3 BapuaHT
. HoBble MeTonbl yripoussiromeii 00paboTKu CTam.
. Pazpymiaromiee HanpspkeHHe U 3aBUCHMOCTD €70 OT pasMepa 3epHa.
. AHu30TpOMUS.

npu



Tembl pedepaTos

Ne Bo3MmorkHas TeMaTHKa CaMOCTOSITENIbHON pedepaTuBHOM padOThI
2

@akTOPBI, BAUSIOIINE HA CKIOHHOCTh METAJIa K XPYNKOMY Pa3pyLIEHHUIO.

—

—

2 @usrka KOHICHCUPOBAHHBIX CPEN
3 Pu3nyecKkrue OCHOBBI MTPOUYHOCTH
4. Juarpammsl (ha30BOTO PaBHOBECHSI.
5 BrusiHMe NerUpyIONINX 3JIEMEHTOB Ha MPOoIece 0Opa3OBaHuUs ayCTEHUTA U HA POCT
' 3€pHa ayCTeHUTA. [luarpaMma H30TepMIUYCCKOTO MPEBPALICHHUS ayCTCHUTA
P P PEBP y
6. Ileperpes, mepexor, NPUYUHBI UX BO3SHUKHOBEHUS U MEPBI IPEAYIPEKACHUS.
7. Hedextrl TepMuteckn 00paboTaHHBIX CTATBHEIX H3ACTUH 1 oy gadprukaTos.
8. Y IpouHEHNE MOBEPXHOCTH METOAOM MIACTUYECKOrO AehOpMHPOBAHUS
9 Tepmomexannueckas o6padoTKa.
10 3amuTHbIC aTMOCHEPBI MPH TCPMUUICCKON 00pabOTKE ATIOMUHUCBBIX CILIABOB. bpak npu

TCPMHUIECKON 00paboTKe U METOIBI KOHTPOILSL.

BaanMmopeiicTBie THTaHA C JICTHPVIOIOUMH 31¢MeHTamMu B npuMecsavu. Kopposznonnas
cToiikocTh THTaHa. Knaccudukanus THTAHOBBIX CIIIABOB.

dazoBric TpeBpaICcHU] B TUTAHE U ero criaBax. [[puHIUnel BEIOOpa PEKUMOB OTIKHTA.
12. [TpuHIMDB! BEIOOpPa PEKUMOB 3aKANKH U cTapeHud. TepMuueckas oOpadoTka THTAHOBBIX
craBoB. JedekTsl TepMudecku 00paboTaHHBIX H3AeIuH 1 nonygadprkaTos.

1.

6.2. Bonpochl K dK3aMeHy

1. PerynspHOe CTpO€HHE UACATBHBIX KPUCTAIIOB.

2 IloHATHE O NPOCTPAHCTBEHHON KPUCTAJUIMUECKON PELIETKE U JIEMEHTAPHOM sTUeiike.

3.OCHOBHBIE TUIIBI MEKATOMHOI CBSI3U.

4 Turmbl Me3KaTOMHBIX CBsi3el (MOHHAS, KOBAJIGHTHAS, METAJUTHUYECKAs, MOJICKYJISIPHAsT).

5. Knaccudukaius MaTepuajoB MO CTENEHN UX KPUCTAIIMYHOCTH.

6. OCHOBHBIE THITBI KpUCTAJUTHYECKUX perreTok Meraios (OLIK, 'K, I'TIY).

7. AHU30TpPOIUS CBOMCTB.

8. KBa3zunsorpomnus B NOJUKPUCTAJUIMYECKOM MaTepUale.

9. Knaccudukanus nedexron kpuctammudeckoro crpoenus (JIKC).

10. Toueunsie nedexrsl. IlonsTHe o mucnokaumu. Kpaesas, BUHTOBas AUCIOKALUH. | paHHLIbI
3€peH.

11. Biustaue JIKC Ha MexaHW4YeCcKHe CBOMCTBA METAJLIOB.

12. Yopyras nedpopmarusi. OCHOBHBIE MEXaHUYECKHE XapPAKTEPUCTUKN METAJUIOB.

13. Ilnactuyeckas aedopmanus. II1oCKOCTH 1 HaNpaBJIEHUsS] CKOJIBKEHHSI B KPUCTAJLIAX.

14. Posib HOpMaNbHBIX U KacaTedbHBIX HanpspkeHud. Casurosast nedopmanyst kak asumxenne JIKC
THUNA TUCIOKALUMN.

15. Ilnactuueckass nedopmanust nonukpuctamioB. CTpykTypa u CBOHCTBA Ae(GOpPMUPOBAHHOTO
MeTaJja.

16. SABnenue Haknena. TekcTypa nedpopmanum.

17. JIBa myTH MOBBILIEHUS] IPOYHOCTH MeTAIIOB (cxema OnuHra).

18. TepMonuHaMu4ecKasi HEYCTOWYUBOCTD 1€ OPMUPOBAHHOTO METaJLIA.



19. MI3MeHeHHne CTPYKTYpPbI 1 CBOMCTB Ae(OPMHUPOBAHHOTO METAJJIA C TIOBBIIEHHEM TEMIIEPATYPhI.
Bosspar. BakaHCMOHHBII OTABIX.

20. Tonuronuszanus. [lepsuunast pexpuctamm3anus. CoduparenbHas peKprUCTaITU3ALIHSL.

21. ®akTophl, BAUAIOLINE HA BEIUUMHY 3€PHA PEKPUCTANIM30BAHHOTO METAIA.

22. BropuuHas pekpucTtamuusanus. TeKkcTypa peKpucTalIn3aluu.

23. TloHsiTHE O XOJIOAHOM, TEIJION U TOpsiUel TIACTUYECKOU nedopMariiu.

24. PaszpyieHue MeTajuioB. Xpymnkoe u Bsiskoe paspymenue. Cxema A. @ Hodde.

25. UcnpelTaHus Ha ynapHYH B3koCTh. [IoHsATHE O Opore XnaJHOJIOMKOCTH METAJLIOB.

26. Iomumopdusm skene3a. Kputnueckue Touku xkene3a. BzaumozeiicTue jkenes3a ¢ yriepomoMm.
27. ®a3pl Kene30yrIepOAUCTRIX CIIJIABOB, UX XapAKTEPUCTHUKA U CBOMCTBA.

28. Tlpoueccr! KpUCTAUTU3ALUN B (GOPMUPOBAHHS CTPYKTYPBI CILUIABOB C PA3IMYHBIM COAEPIKAHUEM
yriaepona (cranel U 4yryHOB).

29. YraepoaucTele cTaiu.

30. Kpurnueckue Touku craneid. BnusiHue yriepona M MOCTOSIHHBIX NPUMECEH Ha CTPYKTYPY H
CBOMCTBA CTaJIeH.

31. Kpurnueckue Ttouku craiei. [Ipespamienne nepaura B aycteHUT. POCT 3epHa aycTeHUTa mpu
Harpese.

32. BausHue BeJUYHHBI 3€pHA Ha CBOMCTBA cTayu. [IpeBpaiieHus B CTaau Npu OXJIAKACHUH.

33. HU3oTepmuyeckuil pacnan NepeOXIakICHHOIO ayCTEHHTa 3BTEKTOUNHON CTanu. Tpu CTyNneHH
MpeBpaLleHUs.

34. IlepnutHoe (muddy3nonHoe) npeppameHue mo tumy I crynenu. CBoiicTBa nepianTa, TPOOCTUTA,
copbwura.

35. Maprencurnoe npespamenue ( 111 crynens). CBoiicTBa MapTeHCHTA.

36. IlpomesxyTouHoe (OeitHUTHOE) NpeBpameHne. MexanusM npespaiuenus. CTpoeHne 1 CBOHCTBA
MPOAYKTOB pacnana.

37. U30TepMHUUECKUl pacnaa NEPEOXJIAKACHHOTO ayCTEHUTA NO3BTEKTOUAHBIX U 3a3BTEKTOUIHBIX
YIJIEPOAUCTBIX CTAJEH.

38. Bribop TemmepaTypbl HarpeBa MOJI 3akaiky. TepMHUYecKHe U CTPYKTYpPHBIC HAIMpPSKEHHS,
BO3HUKAIOIIHE TP 3aKAJIKE U MePhI UX OCIabIeHHUs.

39. BnustHue npoKaanBaeMOCTH Ha CBONWCTBA CTAJIH.

40. Buzmpl © Ha3HaueHWE OTMyCKa (HU3KOTEMIIEPATYpPHBIH, CpENHETEMIIEpPaTypHBIA |
BBICOKOTEMITEPATYPHBIH). BimstHre OTnycka Ha CBOHCTBA CTaIH.

41. Tepmomexanmueckass oOpaboTka CTajgu, OCHOBHBIE BHUBI, BIUsSHHE O0OpabOTKM Ha CBOKHCTBA
CTaJICH.

42. TlosepxHocTHas 3akanka (TBY, mpu Harpese na3epom).

43. dusnueckre OCHOBBI XUMUKO-TepMUYeckoi o6padoTku, coiictsa craneii mocne XTO.

48. CrutaBbl. MIx knaccudukanus 1 MpuMeHEHHE.



6.3.CamocTosiTeibHAsI padoTa CTYACHTOB.

Lenpro caMOCTOSITENPHOHN pabOThI CTYIEHTOB 3aKIIFOUAETCSI B IITyOOKOM TOJIHOM YCBOEHHUH
yueOHOTO MaTepualia U Pa3BUTHSI HABBIKOB CAMOOOPa30BaHUs. JTO MMO3BOJISIET PEATU30BaTh!

- TIO3HABATEJIbHBIA KOMIIOHEHT BBICIIEr0 00pa3oBaHus (YCBOCHHE HEOOXOIUMON CYMMBbI 3HAHHUH MO
JaHHOH TUCHHITIMHE, CIIOCOOCTBOBATH CAMOCTOSATENBHO MONOJHATH NxX) —I1K-6;

- pa3BUBAIOIIUN KOMIIOHEHT BBbICHIETO OOpa3oBaHUs (BbIpaOOTKAa HABBIKOB AHAJUTUYECKOTO HU
JIOTHYECKOTO MBIIUICHHUS, CIIOCOOHOCTh MPO(ECCHOHAIBPHO OLEHHWBATh CUTYALMIO M HAXOIUTh
npasuibHOE pemenue) —11K- 6;

- BOCIUTATEJIbHBIH KOMIIOHEHT BbICIIEro obOpasopanusi ((hopMmupoBaHue MTPOPECCHOHATHHOTO
CO3HaHUs, pa3BuTHe 001Iero ypoBHs JuaHocTH) —T1K-6.

CamocTosiTenbHas padoTa CTyIEHTOB MPEIIONAraer:

- paboTy ¢ TeKkcTaMH, HOPMATUBHBIMH MAaTe€pHAJIAMH, MEPBOMCTOYHUKAMHM, JOTOJHUTEIBHOM
JUTEPATyPOi, CBENEHUSIMHI UHTEpHETa, popaboTkoii koHcnekToB Jekiuit (OI1K-1) ;

- COCTaBJICHHE TMPE3eHTAUH M TNPOCKTUPOBAHUE 3aHITHH C UCIOJNb30BAHUEM PAa3IHMYHBIX
WHHOBAILIMOHHBIX 00pa3oBarenbHbIxX TexHonorui (I1K-6 );

- y4acCTHE B CEMHHAPAX, HAYYHO-NPAKTHIECKUX KOH(PEPEHIIHSIX;

- BBITIOJTHEHHE KOHTPOJIBHBIX paboT;

- IOATOTOBKY K 3K3aMeEHY.

PexoMeHganuu no BoINMOJHEHHIO CAMOCTOSITE/IbHOI PadoThI.

CamocrositenpHast padoTa CTYyOEHTOB MO KypCy NpPHU3BaHA HE TOJBKO 3aKPeIUIsTb U
yrayOnaTh 3HAHUS, TOJYyYEHHBbIE HA AyAWTOPHBIX 3aHATHSAX, HO U CIIOCOOCTBOBATH PAa3BUTHIO Y
CTYIEHTOB TBOPYECKHX HABBIKOB, HHUIIMATUBbI, YMEHHUIO OPTaHU30BBIBATH CBOE BPEMSI.

IIpn BBIMOJHEHMH CAMOCTOSITENILHOW pabOThl  CTYAEHTY HEOOXOOMMO MpPOYUTATh
TEOPETHUECKUX MaTepHal B yueOHUKaX M y4eOHBIX MOCOOUSX, YKa3aHHbIX B Oubmuorpadudecknx
CIHCKAaX, TIO3HAKOMUTBCS C MyONUKALUAMHU B IEPUOAMUYECKIX H3TaHUSX.

JUil MOATOTOBKH K MPAKTHUECKUM 3aHSITHSIM HYXKHO PacCMOTPETh KOHTPOJIbHBIE BOTIPOCHI,
pU HEOOXOIUMOCTH OOpaTUTBCA K PEKOMEHAYEeMOH y4eOHOH JUTepaType, 3amucaTh HEMOHSITHbIE
MOMEHTBI B BOTIPOCAX AJIS YSICHEHUSI X Ha TIPEACTOSIIIEM 3aHITHH.

IlonroToBka Kk 5K3aMeHy OOJDKHA OCYIIECTBISITBCS HA OCHOBE JIEKIIOHHOTO MaTepuana,
Marepuaja MPaKTHYECKHX 3aHATUH ¢ 00si3aTenbHBIM OOpalieHueM K OCHOBHBIM YUe€OHHMKaM IO

@dopmMa KOHTPOJISI CAMOCTOSITEIbHOMN PadoThI.

1. Ha xaxmoil JeKIuM CTYyJeHTBl MMEIOT BO3MOXKHOCTb BBICTYIHTb C JOIOJHEHUSMHU IO
U3y4aeMbIM TeMaM (ZI0 5 MUH).

2. IIpoBepka KOHTPOJBHBIX PAOOT C MOCIENYIOINUM OOCYKIEHUEM PE3YJIbTaTOB.

CoBMecTHas TBOpPUECKAs IEATENBHOCTD IO BBIMOJHEHHIO MPAKTHYECKUX 3a/1a4.

4. OOmenne Ha MHANBUIYAJIbHBIX KOHCYJIBTALHSX.

(9%



Tembl A1 caMoCTOSITe/ILHOM PadoThI

I. Ctpoenue aToma

2. CTpyKTypa YUCTBIX METAJJIOB

3. DNeKTpOHHAsI TEOPUSl METANJIOB

4. KBaHTOBOMEXaHNYECKHE MOJEIH 3JIEKTPOHOB ITPOBOJUMOCTH
5. [Tna3menHble KOTEOAHMS

6 ®Da30BbIe MPEBpaLLCHUs

7 Knaccuueckast Teopust 3apOKaeHUs

8 Teopust mpoueccoB pocTta

9 [TonumopdHBIe IpEeBpaLICHHS

10 OBTEKTOUJIHbIE NIPEBPALECHUS

11 MapTeHcUTHBIE IPEBPaLLeHUs

12 Onpenenenue nosepxHoctu Pepmu

13 Metoas! uccnenoBaHus QUCIOKALUN

14 CBsi3b MUKPOCTPYKTYPBI C IPOYHOCTBIO U MJIACTUYHOCTBIO
15 Toueunble neekTrl B METAIIAX

16 Toueunble neeKThI MPH IUIACTHYECKOH AedhopMauu
17 MexaHnuecKkrue CBOHCTBA NBYX(pa3HbIX CIUTABOB

18 Pu3nyecKkrue OCHOBBI MPOUYHOCTH

19 ®Du3uKa KOHAEHCUPOBAHHBIX CPeN

20 MeTtoasl OYUCTKH METAJLJIOB.

21 deppoMarseTusm

22 CBepxnpoBOAUMOCTb

23 DneMeHThI MeTaJutorpadpuu




6.4. llpakTuyeckue 3aHATHS

ITepeuens padboT

Ne Ne pazpena
/i [ —— HaumeHnoBanue npakTuueckux padboT IIponomkuTenbHOCTD
1 2 3 4
3 cemecTp
1 Pasnen 1 ATOMBI B KpUcTanauieckoi peuerke. Tononorus 4
U olpesesieHre noBepxHocTu Pepmu
5 Pasnen 2 Ponp pasmepos aToMoB npu 00pa3zoBaHUU 4
TBEPAbIX PACTBOPOB
3. Pasnen 3 ITocTpoenue quarpamm COCTOSHUS 5
4. Paznen 4 Paspyuienne matepuasia npu yCTajioCTH 5
5. Pazpen 5 3aBUCUMOCTb CBOHCTB OT MUKPOCTPYKTYD 4
6. Pasnen 6 Bnusinue npumeceln Ha MEXaHHMYECKUE CBONCTBA 6
7. Paspen 7 3aBUCUMOCTb CBONCTB METAJIJIOB OT TEMIIEPAaTyphl 4
8. Paznen 8 HccnenoBaHne MarHUTHBIX CBOHCTB 4
Bcero: 36




7.VYUEBHO-METOJWYECKOE I TH®OPMAIMOHHOE OBECTIEYEHHE
TUCHUILINHBIL (MOLYJIS)

Ocnosnas 1umepamypa

1. Torrmraiin, I'. @U3UKO-XUMHUYECKHE OCHOBBI MaTepuaNoBeAeHUs[ DnekTpoHHbIl pecype] / T
Tottimraiin; nep. ¢ anrn. K.H. 3onorosoit, J[.O. Uapkuna nox pea. B.I1. 3momanosa. - 2-e m3g.
(31.). - M.: BUHOM. Jlaboparopus 3uanuii, 2014. - 403 c. - (JIyqmuii 3apyOexHbIii y4eOHUK). -
ISBN 978-5-9963-1327-3. hitp://znanium.com/bookread2 php?book=539831

2. ®eporos, A.K. @Pusnveckoe matepuanoseneHue. Y. 2. da3osrlie npeBpalleHUsl B MeTallIax U
criaBax [DneKTpoHHbIN pecypc] | yueb. mocobdue. B 3 u. / A K. ®enotoB. — MuHCK : B, 1mk.,
2012. — 446 c.: un. - ISBN 978-985-06-2063-7. http://znanium.com/bookread2 . php?book=508082

3. Ilenenesuuy, B.I. Qusnka  MertaJuioB W MeTtayioBeneHue.  JlabopaTopHbIid
NPaKTUKYM [ DIeKTpoHHbIH pecypc] : yued. mocobue / B.I'. Illenenesnu. — Munck: Bpim. 1mk.,
2012. — 166 c.: un. - ISBN 987-985-06-2191-7. http://znanium.com/bookread?2.php?book=508814

Honoanumensnas iumepamypa

1. ®emoroB, A K. dusnueckoe marepuanoBenenue. Yacte 1[DnekTpoHHBIN pecypc] @ B 3-x 4.:
yaeOHoe nocodue / A K. @enoros. - Munck: Bemm. k., 2010. - 400 c¢.: un. - ISBN 978-985-06-
1918-1 http://znanium.com/bookread2. php?book=507257

2. Kapronosa JI. B. OCHOBBI MaTepHaIOBEICHNSI METAJUIMYECKUX U HEMETATNYeCKuX BerecTs/ JI.
B. Kapronora, B. A. Keunn. — Baagumup: Bnanum. roc. yH-T um. A. I'. u H. I'. CroneroBsix
(Bal'Y), 2014. — 176 c.

HUsznanue Ha np. HOcurtene: OCHOBBI MaTEpUANOBEACHUS METAJUNIMYECKHX W HEMETaJUTMYECKHX
BELIECTB [DJNEKTPOHHBIN pecypc],

ISBN 978-5-9984-0503-7.

3 MarepuanoBeaeHue M TEXHOJOTHS MaTepuaioB: YdeOHoe mocobuwe / K A. bareimes, B.J.
besnaneko; Ilox pen. AWM. barsimesa, A.A. Cmonbkuna. - M.: HUALL UHOPA-M, 2013 - 288 ¢.:

60x90 1/16. - (Beicmee oOpaszoBanme: bakamaBpmar). ISBN  978-5-16-004821-
http://znanium.com/bookread2 . php?book=397679

4 MatepuanoBeneHue U TexHonorus marepuaios: YueOnuk / I'.I1. @erucos, @.A. I'apudynms. -
M.: HUL] UH®PA-M, 2014. - 397 ¢.: 60x90 1/16. - (Bricmee obpasosanue: bakanaspuar). [ISBN
978-5-16-006899-2 http://znanium.com/bookread2. php?book=413166

HDOZDCIMMHO@ U KOMMYHUKAYUOHHOE obecneyenue

OmnepannonHas cuctema Windows, cTaagapTHbIe OPHCHBIE TPOTPAMMBL.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUTIJINHbI
MOAYJIA)
8.1 MynsTuMenuniinas ayauropus — aya. 211-2.
8.2. Jlabopatopuu «Matepuanosenenus» (ayn. 102,103-2, 108, 173-4), cogpepkamme

HeoOxonuMoe 000pyIOBaHNE 1 METOIUYECKOe OOECTIEUeHHE AJISl BBIIIOJHEHHST TPAKTUYECKUX padoT.



Pabouast nporpamMma AMCHHUIUIMHBI COCTAaBIEHA B COOTBETCTBUH ¢ TpeboBanusMu GI'OC BO

no HamnpasjeHuio 22.03.01 «MartepuajioBeaeHHe H TEXHOJOTHH MATEPHAJIOBY

Pabouyto nporpammy coctaBun K.T.H, pou.kadenpsl TO u KM ﬂ%"/ Enaraes H.A.

Penensent
(mpencraBuTeb paboToIaTes)

Havansauk npoussoactea OOO» MHIUTTEX» i E.B.Cepena-
[Iporpamma paccMoTpena u ogodpeHa Ha 3acenanuu kagenps! TO HKM ]

[Tpotoxon Ne 4-a ot 17 nexabps 2015 roga /

3apenyromuit kadpeapoir TO u KM m.1.1H., mpodeccop B.A.Keunn

Pabouas nporpamma paccMoTpeHa 1 0100peHa Ha 3aceJaHuH y4eOHO-MeTOANYeCKOH
KOMMCCHHY HallpaBJICHUS «MarepuajgoBeIeHIE U TeXHOIOIUH MATEPUATIOBY
. ¥

[Iporokon Ne 4 ot 17 nexabps 2015 rona

[Ipencenarens koMHuCCHH




JIMCT INEPEYTBEPKAEHUSA
PABOYEN IMPOTPAMMBI JUCUUIIJIMHBI (MOAYJIS)

Pa6ouyas mporpamma ogoOpeHa Ha 20616 -2017  yueGubIit rox

[Tporokon 3acenanus kadenpsr No 1 or 310516 rona
'/
3aBexyronui kapeapoi — /’"/ /-& A KQWH

"

t

I[Tporokou 3acenanust kadenpbr N £ . /{rona

BALoteees

3aBenyromuil kapeapon / v

PaGouast mporpamma o100peHa Ha 201f /2013 yue6 j%
& Hona

ITporokon 3acenanus kadpenpet Ne 1 ot 3103

3aBeayromui Kagenpon

7/
e



JINCT NEPEYTBEPKJIEHUS
PABOYEM MIPOI'PAMMBI JUCIUIIJINHBI

PaGouas mporpamma o00peHa na 2019 /202 O yuebupIit rox
[Mporoko:n 3acenanus kadeapsr No \9 or 7.06.19 rona

3aBeqyronmit Kagenapon //v /5 // : [/ € gl

4

Pabouas mporpamMma oo0peHa Ha y4eOHBIN roJ

Iporokon 3acenanus kapeaper Ne oT roma

3aBeayromuit kadenpoit

Pabouas nmporpamMma ofgo0peHa Ha y4eOHBIH 101

[Tportokon 3acenanus Kadenpsr Ne oT roja

3aBemyromuii kadeapoi

Pabouas mporpamma o1o0peHa Ha yueOHBII To/1

ITpotoxoun 3acenanwst kadenpsr Ne oT roja

3aBemyromuii kadeapont

Paboyast mporpamma ojo0peHa Ha y4eOHBI! T

[Tporokon 3acenanus kadenper Ne oT roja

3aBeayromuii kaheapoi




IIpunoxenune

MunucrepcTso oopazoBaHusi 1 Hayku Poccuiickoii @eaepauun
DenepanbHOE roCyIapCTBEHHOE OFOIKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BbICIIIETO 0Opa30BaHUs
«BaaguMHpPCKHI rOCyAapPCTBEHHBIN YHUBEPCUTET
umenu Anexkcanapa I'puropbenua u Hukonas I'puropseBuua CrosieToBbIX»

(Baly)

Hucturyr

Kadenpa

AKTyanu3upoBaHHas

pabodast mporpamma
paccMoTpeHa u ofo0peHa

Ha 3acemanuu kadenpsol
mporokoniNe ~ or 20 T

3aBenyromuii kageapoit

(moamucs, ®UO)

AKTyaamu3anus padodeii nporpaMMbl JUCHUTLIUHBI

(HAHMMeHOBaHHEe THCLMILTIHDBI)

Hanpasnenue noaAroToBKU
[Ipoduns/mporpaMmma MOArOTOBKH
YpoBeHb BbICIIEro 0Opa30OBaHUS

dopma oOyueHust

Brnamumup 20



Pabouass mporpamma y4ueOHOW AMCUMIUIMHBI aKTyaJH3UPOBAaHA B YaCTH PEKOMEHAyEeMOM

JIUTEpaTyphl.

AxTyanuzanusi BbIOJHEHa:

(moamuch, A0KHOCTH, PHUO)

a) OCHOBHAsI IUTEPATypa: (ne 6onee 5 kHuz)

0) DOTOJTHUTEIbHAS TIUTEPATYpPA:

B) MIEPHOANYECKHIE N3AHHUSA:

B) HHTEPHET-PECYPCHI




