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1. IEJHA OCBOEHWSA THCITUTTITMHBI

Leney ocBoeHHs RUCIUIUIMHBEL — IprobpeTeHue NnpodecCHOHATBHBIX KOMIETEHIHH, NpPelyCMOTPEHHBIX
Tpebosanusmu GI'OC BO, ceg3aHHbIX ¢ HAyYHEIME OCHOBAMH BHIOOpa MaTepHana ¢ Y4eTOM €ro COCTaBa,
CTPYKTYPBI, TCPMHUCCKOI 0OpaboTKU M JOCTHIAIOMMUXCA [IPH HTOM DKCIITYATAIHOIIIBIX H TEXIIOJOTHUCCKHX
CBOWCTR, HEOOXOAUMBIX JUIA MalIMHOCTPOCHHS.

Sanaqn:

HMCTH COBPCMCHHEIC 3HaHMA 00 OCHOBHEIX TPYIINIaX HCIIONL3YCMBIX MATCPHANIOB, CBOHCTROX ITHX I'PYIIT H
006 obnacTy IPUMECHECHUS;

TIPABHIBHO OLIGHHBATE CBOMCTRA TOTO MIIH MHOTO MaTepHalad, aHATH3HEPYS YCIIOBHA M3TOTOBNEHHS H3IENHA
¥ CPOK €r'0 3KCIIIyaTailuy;

HMMeTh IPABHNBHO C(HOPMUPORAHHEIE HAYUHBIE MPEACTABICHHSL O pPEANLHEIX BO3MOMKHOCTAX YIy4IUEHHS]
KaKux-TH00 CBOMCTR METAIOB WU CIUIABOB IyTEM U3MEHEHUS €I'0 CTPYKTYPEBI;

3HATL 000 Beex crocobax YIPOUHEHHS MeTA/UIOB HIIH CIUIABOB, KOTOPLIE MOI'YT 0DECIEUHTL A0 OBCHIOT T
1 pabOoTOCIIOCOOHOCTE U3EHH.

2. MECTO JUCIHIIVIMHBI B CTPYKTYPE OIIOII BO

Jucnmmmna «MarepuanopeneHuey oTHocutes K OazoBofi wacty OIIOII BO, ee usyuaror BO 2-0M
CEMECTPE.

IIpepeKkBH3HTEl AMCIMIUIMHEL MaTeMaTHKH, XUMUHK, Qu3nky. CTYAEHT OODKEH HMETh HABLIKH paborel ¢
KOMIIBIOTEPOM Kak CpeJICTBOM YUpaBieHus HH(pOpMalued, yMETh HCIIL30BATE COOTBETCTBY IOLiLIL
MaTeMaTHYeCKHH ammapaT W HHCTPYMEHTAIBHBIE CPelcTBa Ui 00paboTiy, aHajk3a ¥ CHCTeMaTh3ailiil
HH(pOpMaIHA. B pe3ynbpTaTe OCBOSHHA AMCIMIUIHHEL «MaTepranopeneHue» obydarompeca OyayT HMeThb
HeoOxomuMyo 0a3y JUIS M3YUCHHS IOCHEOYIOUIMX TEXHHYECKHMX NHCIMINHMH, & TAKKE IPH BLIIOIHEHHH
KypcoBsx padot 1 BKP.

3. IINTAHHUPYEMBIE PE3YJIBTATBI OYUEHHA 11O JUCHUILJIMHE

[InapupyemMble pe3yisTaThl OOYUEHHS MO INHCIMIUIHHE, COOTHECEHHEIE C IJIAHWPYEMBIMH PE3ViibTaTavilt
ocsoenng OITOT]

Kox YpoBeHb
TTnaHKpyeMEIe Pe3ynbTaTh 05yUeHHs 110 BUCLHIUINHE XapaKTepH3YIOIIHE STATbl
thopMUpyEMBIX OCBOECHUA o
N thopmMupoBaHH KOMICTEHINH (TI0KA3aTeNH OCBOSHHS KOMIIETEHIUH)
KOMIIETEHIHI KOMIIETEHIHH
OIIK-1 YacTu4yHoe | 3HATh: OCHOBHBIE TpYIINBI COBPEMEHHBIX MATEPHAIOB, HMX CBOHCTBA H
obnacTy npHUMeHeHHs; (QH3MYECKYH) CYLUIHOCTL SBJICHHMH, MPOHCXOMIIIHX B
MaTepHanax B YCIOBHSIX TIPOM3BOJCTBA [MOA  BORAEHCTBHEM  BHECHHIHN

haxropoe (Harpeea, OXM@KAEGHHS M AP.), MX BAWAHWA Ma CTPYKTYPY. a
CTPYKTYpPbl — Ha CBOMCTBA COBPCMCHHBIX METAMNHYCCKHAX H HEMETAUIMULCKHN
MaTEpHanoE, CHOCOﬁBI YOPOUYHECHHA METALTOB WM CTUIABOB, KOTOPBIE MOLYT
obecreuuTs JOJrOBSYHOCTD U paﬁOTOCHOCO6HOCTB HB,[IEJII/Iﬁ.

YMeTh: 0000MATE W AHANH3UPOBATE WHOOPMAIMIO, TMPABMIBHO OLEHHBATH
CBOHCTBA  MAaUIMHOCTPOMTENBHEIX  MAaTEPHANIOB, AHANM3MDYS  YCIOBHA
W3TOTORACHHA M3LCAHA H CPOK CrO 3KCTUTYaTALIHH; aHaTH3HPORATh (Ha3oBBIC
HpeBpalleHHd TIIpH HarpeBaHHHA W OXJaXKJISHHKH CIIaBoB, [IOAB3YACH
juarpaMmMamMi COCTOAHHA LLBOFIHE;IX CHCTEM, ONpeaAcnaATL MENAHHYCCRIIC
CBOHCTBA NpH CTATHYECKHX H AMHAMHYECKMX HCMBLITAHHAX, aHAAHZKPOBETL |
PE3YNBTATEL JTHX HCIILITAHKH A1 CpaBHI/lTe}]bHOﬁ OLUEHKH MaTCpHailoB:
BRIFBIIATE HA LUTH(AX TUOHUYHBIE CTPYKTYPHBIE COCTABMAIOIINE; TIPOBOIUTH
MeTamiorpaduueckiil aHaTH3 MPOMBIIUICHHBIX cTanelf W YyTryHOB, HBETHLIX
METAIUIOB W CNNABOB; TMPHHHUMATH TEXHHUYCCKH OOOCHOBAHHBIC PEIIEHHUA IO
BEIOOPY MATEPHAIIOB.

Bnagers: HaBbIKAMH = ONpeENeHMS TREPAOCTH KOHCTPYKIHOHHBIX U
WHCTPYMEHTANBHBIX MATEpHAJIOR, pabOTEl HA CBETOBOM MHKPOCKOTE,




4. OBBEM U CTPYKTYPA JUCHUIIVIMHBI

prﬂOGMKOCTB JUCHHIITAHEL COCTaBIIET 4 3aYeTHBIX COAVMHKILL, 144 uaca.
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Paznen 1. BreneHue.
1 Knaccuuxanua maTepHanoe. 9 12 3 3 17333
KpucTannuueckoe cTpOCHHS
METAIIOB.
5 Paszpen 2. Kpurepu oUeHKH 5 5.3 5 10 3 5/41,7
MATEPHAIOQR.
Paznen 3. IlnacTHueckas
3 | medopmains ¥ peKpHCTANIH3ALHA 2 34 1 2 2 2/60,6
METAIUIOB.
4 Paznen 4, 3aKOHBl KPUCTATLTH3ALINI 5 4 1 5 5 2/66.6
METAIIOB.
5 | Pasren 5. OcHOBBI TEOPHH CILIABOR. 2 4-6 5 2 4 4/57.1 PefiTuur-koHTpoas |
6 Paszen 6. Cninasri H#a 0CHOBe 2 7-11 | 10 10 7 5725 PeliTinr-konrpoas 2
JKene3a.
7 Pazpen 7. LIpeTHbIE METANIBE B 5 12-13 | 4 4 4 37375
CILIABEL
Paszen 8. KoMNo3HIMOHHEIE
8 2 14 2 3 1/50
MaTepHalbl
Paspen 9. HanocTpyKTypHEIE
9 | marepuansl. HemeTaninyeckue 2 15-17 ¢+ 6 6 2 /333
MaTepHAaNEL o
10 | Pazgen 10. Brifop MaTepHanos. 2 18 2 6 2 2725 PeiiTHnr-konrpoas 3
Bceero 3a 2-ii cemecTp: 2 18 |36 36| 36 277137,5 Jr3anen
Hroro no gncuuiivie | 2 18 36 36 36 271375 DKr3ameH

Conepmaﬂne JIEKIHOHHBEX 3AHATHH 110 JIUCHHILIAHE

Pazden [. Beedenue. Knaccuruxayusa mamepuanos. Kpucmannuvecroe cmpoernie Memaiioe

Tema 1.1. 3uauenue, Hens 1 3agaul kypca «MaTepuanosenenuey. Kaaccu(puralms MaTCPHAIOLB.

Tema 1.2, Kpucrammueckoe crpoerne Metaiinos. Jedexrsl KpHCTAIUIOB M HX BIHAHHE Ha CBOIIC B,
KpaeBrie 1 BUHTOBBIE JUCIOKAIHUH.

Pasden 2. Kpumepuu oyenxu Mamepuaios.

Tema 2.1. Crpykrypa. MuKpPOCTPYKTYpHBI aHalmHM3. MaKpocTpyKTypHBIH aHanus. Meroas!
0OHapy)KEHMS MOBEPXHOCTHBIX ¥ BHYTPEHHEX Ne(eKToB.

Tema 2.2. Mexanndeckne croiicTBa. MeTOIBl H3MEPEHMs TBEPAOCTH: METOOR bpurenns, Poxeenna,
Bukxepca, mMuxporBepnoctk, ITomenm, Hlopa, Mooca. Onpenenenve ymapHOH BS3KOCTH METATIOR W
CTLABOB.

Tema 2.3. PeHTreHOoCTpYKTYPHOE HCCIEI0BaHHE METAIIIOB.

Pazoen 3. Ilnacmuyecras dehopmayus u pexpucmaniusayus Memaiios.



Copep:xanne n1a00paToOpPHLIX 3AHATHH 10 AHCHHIIHHE

Pazoen 2. Kpumepuu oyenxy Mamepuanos.

Tema 2.1. Crpykrypa. MuEKpoOCTpYKTYpHBIE aHanms. MaxkpoCTpyKTypHBIH anamu3. Merojisl
OGHAPY)KEHHS IIOBEPXHOCTHBIX M BHYTPEHHHX Je(heKTOB.

Conepxarue 1a00paTOPHBIX 3aHATHH.

MukpocTpyKTypHBil aH&IH3 METAIOB 1 CINABOR.

MakpocTpyKTYpHELH aHatu3 U Ae(heKTOCKOIHS METaJITOB.

Tema 2.2. Mexanudeckue CBOHCTBa. MeTOMBI H3MEPEHHUS TREPAOCTH: METOABI bpuHenis. Pokee .
Buxxepca, MEKpoTBepmocth, llompmu, Illopa, Mooca. OmpegeneHue yaapHOH BA3KOCTH METALIOB it
CILIaBOB.

Tema 2.3. PeHTreHOCTPYKTYPHOE HCCIEIOBAHNE METAIIIOB.

Cogepxanue NabOPATOPHBIX SAHITHH.

PerTremOCTpYKTYpHBIH aHaIN3.

Pazden 3. Inacmuyecxas de@popmayus u peKPUCARIUZAYUS MEIATTOG.

Tewma 3.1. BrnusHue Hakjena Ha cBoiicTBa MeTanos. Menonrzoaniie Hakiena B MallMHOCTPOLSIH,

Tema 3.2. Biuguue TeMnepaTyphl Ha CTPYKTYPY ¥ cBoicTBa AehOpMHPOBAHHOTO MeTasla.

Coxnepixanne 1abopaTOPHBIX 3AHITHH.

ITnactaueckas neopManys U peKPHCTAIIA3ANNS METAANOB H CIIIIABOB.

Pazoen 4. 3arxonv KpucmarIuzayuy Memanios.

Tema 4.1. 3aK0oHBI KpHCTAINH3AMA MeTanoB. CBodoanuas sHEprus 1 SHTponrd. CKpITas TeInoTa
KpUCTAINH3AINH.

Tema 4.2. Ynpaeiredue pasmepoM 3epHa. CTpoeHHe KPHCTAIUIMYECKOIO CIMTKA.

Conepixanne mabopaTOPHBIX 3AHATHH.

IIpouece KpUCTAIIH3AHH.

Pazden 5. OcHosbl meopuy CniIasos.

Tema 5.1. Bune! ciinasos. {Ipasuno daz. [locTpoerne quarpaMm COCTOSHUS.

Tema 5.2. JlmarpaMMBl COCTOSHMSA IBOHHBIX CIDIABOB: C IIONHON pacTBOPHMOCTBIO H C IONHOH
HepacTBOPHMOCTBIO. JlarpaMMBl COCTOSHHA JBOHHOTO CIUIaBa € OrpaHWYeHHO! pPacTBOPHMOCTBHIO.
JuarpaMMa COCTOSHHS JBOHHOrO craBa ¢ NOAMMOPQHBIMH NpeRpalleHusMH. Jluarpamma cOCTOSHUSA
JABOMHOIO CILIABA ¢ YCTOHYUBBIM XMMHYECKUM COCTHHEHUEM.

Tema 5.3. Cpa3p MeX Iy THUIIOM AHATPaMMBI COCTOSHUSI ABOHHEIX CIIJIABOB H CBOACTBAMH CITJTAROR.

Copepxanue 1ab0OpaTOPHBIX 3AHATHI.

JuarpaMMEl COCTOSHHS ABOMHEIX CILIABOB

Pazoen 6. Crnagul Ha OCHOGE Jicene3d.

Tema 6.1. Xeneso u ero cmnasel. TlommMopdmsm skenesza. JlparpaMMa COCTOSHESA CIUIABOB JKENE3A C
YTIIEPOIOM.

Conepixanne mabopaTOpHBIX 3aHATHIH.

JrarpaMma COCTOSTHHS JKeIe30-YIIepo.

Tema 6.2. YrnepomucTrle ctand. BAusHHe XHMCOCTaBa Ha CTPYKTYpPY W CBOHCTBa ctanw. Brwswme
npuMeceif Ha cBo#icTBa craned. Knaccuduxanms u MapKUpOBKa YIIEPOAHCTLIX CcTanei.

Tema 6.3. Uyrynsl. bBenble, cepble, BEICOKOIPOYHEIC M KOBKHE UYTYHBL Biusuue npumeceid i
cBoicTBa UuyryHoB. [[puMeHnenne YyryHoB B MalTHHOCTPOSHHH.

Copepixanne 1abopaTOpHEIX 3AHATHIL.

MHEKpOCTPYKTYPHEIH aHANH3 YIJIEPOAHCTHIX CTANECH B pABHOBECHOM COCTOSHHH H UyTYHOB.

Tema 6.4. @a30Beie IPEBPALCHUS B CTAIIX IIPH HAPEBE H OXNAWIEHUM: AyCTEHH3AIMS, IEPIHTHOE
¥ MapTEeHCHTHOE IPEBPAEn s, XIPERpallleHHe IPH OTIIYCKE.

Tema 6.5. Buner Tepmugecko#t o6pabotku. OTXHT CTATW H €70 BIHUIHWE HA CTPYKTYPY W CROMCTRA.
3axajika yrIepoIucTRIX cTaneil. OTnyck craneii.

Conepxanne 1abopaTOPHBIX 3AHSTHI.

Tepmuyeckast 06paboTka yrIepOAUCTEIX CTaNEH.

Pazoen 7. [Jeemnvle Memanivl 1 cnIagsL.

Tema 7.1. Meng, ee croifcTBa 1 obnacTs npuMeseHuI. MenHo-nukenessie ciiassl. bpoussl. Jlatynu.
ITpumeneHE METHEIX CILIABOB.



Tema 7.2. AmoMuHuif, ero cpoiictBa m o6nacTh npumenenus. JluTeliHple U AeopMupyempie
ANFOMEHHEBRIE CIUIABEL JFOpaIoOMHHE] H HX TepMoobpaboTka. IIpuMenenue amoMUHHEBBIX CIUTABOS.

Tema 7.3. Turan, ero cpoiictBa M 001acTh NPHMEHEHWs.. THTAHOBLIE CILIABBI: KIacCHQHKalys,
CBOHCTBA K 0671aCTh NPAMEHEHH.

Tema 7.4. Margmii, ero csolictea m ofnacth npuMeHeHHs. MarHUEBBIX CINIABEL KIacCHQUKAIlHI,
cBOMCTBA M 00NACTH NPHMEHEHH.

CopnepikaHue JaloparOpHbLX SaAHITHH.

MHEKpOCTPYKTYPHBIN @Halln3 [BETHBIX CIIIABOB.

Pasoen 10. Buibop mamepuanos.

Tema 10.2. Obupe pexoMeHAIMY 110 BEIOOPY MapKK CTAJIH.

Conepxanne mabopaTopHEIX 3aHATHH.

Brrbop MaTepHaIoB.

5. OBPA3OBATEJIbHbIE TEXHOJO1'HUA

B mpenojaBaHMM  AMCUMINIMEEI  «MaTepranoBeIeHHe»  WCIIONB3YIOTCS  Ppa3Hoobpazwnic
00pa3oBaTeNbHEE TeXHOJOIHH KAK TPAIHIMOHHEIE, TAK M C MPHUMEHEHUEM AKTHBHBIX M HHTCPAKTIIBHGIN
MeTOIOB 00yICHH.

AKTHMBHEIC H HHTEPAKTHRHBIC METOMEI 00yYeHM:

—  Jlexnmu-susyamusauus (temsr 1.2, 6.6, 8.1, 9.1);

—  Jlexmuu-KoHcynpTanuy (remsr 2.1,3.1,3.2,4.1,6.2,6.3,64,6.7,7.3,7.4),

—  Tpenunr (tema 2.2, 2.3, 6.2, 6.3, 6.5);

—  Anamus cutyaumi (tema 4.2, 10.1);

—  Pasbop KOHKpeTHEHIK cuTyarwi (Tema 5.2, 10.2);

—  Ketic-meronsr (Tema 6.5).

6. OLEHOYHBIE CPEICTBA JJISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEJKYTOYHON ATTECTALIMHA IO HTOI'AM OCBOEHIS] JUCIUTLINHBL K
YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSITEJILHOM PABOTHI
CTYAEHTOB

Texyuuit KOUTPOIL B popmMe pEHTHHT -KOHTPOJI

Bonpocul k petimunz koumponio Ne 1

1. 3gagenwue, 1enb K 3a0a4H Kypca «Marepuanosenesney. Kmaccupukanus MarepHanos.

2. Kpuctamimueckoe crpoeHue MeTainoB. JledeKTBl KPHCTANNIOB M KX BIMSHHE HA CBOMCTBA.
Kpaerpie 1 BHHTOBEIE OUCIOKALIHH.

3. MEKpOCTPYKTYpHSIX aHaNM3.

4. MakpocTpyKTypHEIH ananus. MeToxs! 00Hapy KeHUA IOBEPXHOCTHBIX H BHYTPEHHHX [1€¢

5. MexaHuuyecKue CBOMCTRA.

6. MeToApl HM3MEPCHMA TBEPAOCTH: MeTojbl BpuHemnd, Poksenna, BHKKepca, MHKPOTBERAOCTD,
Tonsau, IHopa, Mooca. Onpenenenue yaapHOH BA3KOCTH METAILIOB U CIUIABOB.

7. PeHTreHOCTPYKTYPHOE UCCeOBAaHUE METAIOB.

8. BiusgHue HaKlena Ha CBOMCTBA MeTalnoB. HMclIonp30BaHme HAKIIENa B MalUMHOCTPOSHHH.

9. Biusuue TeMIICPATyphl Ha CTPYKTYPY U cBolicTBa Je(GOPMHAPOBAHHOTO METAIA.

10. 3axomsl KpmcTaumsanuy Metamnos. Ceobommas SHeprus W >HTponHa. CKpbITag TEmnoTa
KPHCTANIIH3AIHH.

11. Ympasnerue pasmepoM 3epHa. CTPOeHNE KPHCTAUIHIECKOIO CIUTKA.

12. Buer crinaror. [Iparmmo (a3z. [locTpoeHne guarpaMm COCTOSHUI.

13. JuarpaMMbl COCTOSHHS MHBOHHBEIX CIUIABOB! C MONHOH PAcTBOPHMOCTRIO M € IIOIHOH
HEPACTBOPHMOCTBIO.

14. JluarpaMmbl COCTOSHIA JBOMHOTO CIUIABA C OTPAaHAUCHHOM PaCTBOPAMOCTEIO.

15. JImarpamMma cOCTOSHUS J{BOHHOTO CIINaBa ¢ IONHMOPGHBIME NPEBPACHHAMHE.

ICIK OB,




16. Imarpamma COCTOSHMS OBOHHOTO CIUIABa C YCTOHTIBEIM XUMHYECKUM COCIUHEHUEM.
17. CBf3b MEXAY THIIOM HHATDAMME] COCTOSHHMS JNBOMHBIX CIUIABOB K CBOMCTBAMHE CIIABOB.

Bonpocut k petimunz koumponio Ne 2

1.0Kenezo m ero cmnaeel. [lommmophusm xenesa. Jparpamma COCTOSHHS CINIABOB JKEnesa ¢
YTIIepOoJIOM.

2. VriepomucTEIe cTany. BIHSHIE XHMCOCTABA Ha CTPYKTYPY M CBOHCTBA CTaTH. Briugune npuveced
Ha cBo¥icTBa cTanelt. Knaccuduxanus u MapKMpOBKa YITIEPOAKCTRIX CTAICH.

3. Uyrynss Benple, cepele, BEICOKONPOYHSIE H KOBKHE YyryHBI Bimsuue upuMmecedl Ha CBOMCTBA
yyryHoB. [[piMeHeHre YyTyHOB B MAIIHHOCTPOCHHH.

4, dazoBEE IpeBpallledusd B CTAIX NpPH HArpeBe M OXJNKOCHHH: ayCTEHH3Ald, NEpIMTHOE U
MapTEHCHUTHOE IPEBPAITICHN, IPEBPAICHHE IIPH OTIIYCKE.

5. Byt TepMugeckoi 06paboTii. OTxUI CTANH H €T0 BIMSIHHE Ha CTPYKTYPY H CBOMCTBA. 3axaika
YIIepPOJUCTEIX cTanei. OTIyCK craied.

6. XuMHKO-TepMETecKas o6paboTKka CTaNH, OCHOBHEIE 33KOHOMEPHOCTH M 0ONacTh MPHMEHEHHS:
IeMEHTALHS, a30THpPORAHHE, LMAHUPOBAHKE, HHTPOUEMEHTAIMSA, CHIMUHPOBaHHE, OOpHpOBaHHUE,
XpOMHPOBaHHC H alIUTHPOBAHUE.

7. OCHOBHI JISTUPOBAHYS CTATH. BIisAHAe JIeTHPYIOMEX EMEHTOB Ha CTPYKTYPY ¥ CBOHCTBA CTAIH.

8. Kaccudukanms 1 MapKAPOBKa JIETHPOBAHHEIX cTanell. KOHCTPYKIMOEHEIE B MHCTPYMEHTAIBHBIC
nerupoBaHibie crayy. CTalH K CIUIaBbl ¢ 0COOBIMH CBOHCTBAMH.

Bonpocw k petimunz konmponio Ne 3

1.Mejs, ee cBOWCTBA M oBNAacTe HpuMeHeHHd. MeIHo-HHKeNeBLIE Crfiasbl. Bpomssl Jlaryun.
[IpuMeHeHue MeIHEIX CIIIABOB.

2. AmoMMHHHE, ero cBoifcTBA M 06IacTh mpuMeHeHHs. JluTeitnrie u gedopMupyeMbie AMOMUHIEBEIE
crurapsL. JliopaMioMHBEL H HX TepMoobpaboTka. [IpumeHeH e alfOMIHEEBEIX CINIABOB.

3. Turan, ero CBOWCTBA W 06IACTS NpuMeHeHus. THTAHOBBIE CINIABHL KIacCH(uKamus, CBOHCTRA U
o0nacTs IpUMEHEHH.

4, Maruuii, ero cBoOHcTBa M 06/1aCcTh IpUMEHEHH s, MarHHeBEIX CIIABhl: KIACCH(HKALIMSL, CBORCTEA H
o0acTh NpUMEHEHHS.

5. KOMIIO3UIMOHHbIE MaTepHAIEE: 061nas XapakTePHCTHKA ¥ Knacchpukauus. CTpoerue, CBOMCTRA 1l
IpYMEHEHHe KOMIIO3HIHOHHEIX MATEPHAIOB.

6. KOMIIO3HIHOHHEIE MAaTepHAbl HA HEMETAIMYeCKoH ocHOBE. KOMITO3HIMOHHDBIE MATEpHANLl HA
MEeTaITHYEeCKOA OCHOBE.

7. OcoBeHHOCTH CTPOEHHS ¥ CBOHCTRA MOMMMEPHBIX MaTepHanos. Il1acTMaccsl, HX 0COGEHHOCTH H
oBMacTH MIPEMEHEHHS B Ka4eCTBE KOHCTPYKIHOHHOTO MaTepHaa.

8. Pe3uHEI.

9. Kepamuxa.

10. HanomaTepuansl. BiusHue cTpoeHNs Ha CBOKCTBA HAHOMATEPUATIOB.

11. TIpo6rema eridopa MaTepHaad. JKCIUTyaTAlMOHHA] HANEHKHOCTE MaTepHana. TexHONOrH4YHOCTD
MaTepHana. JKOHOMHYHOCTL MaTepHala.

12. O6ume pexoMEHIAIHH 110 BEI0OpY MapKK CTAIH.

Ilpome:xyTouHas aTTecTalns B (hopMe 3K3aMeHa
Dx3aMeHANHOHHBIE BOIIPOCDI

1. 3yaucHue, Heb H 3a1a9% Kypea «Matepuanopenenuey. Kiaccu(urais Marepraios.

2. Kpucrammgeckoe CTPOSHHE METAUOB. JIeheKThl KpUCTAIOB H HX BIHMSHME HA CBOHCTSA.
KpaeBrie ¥ BHHTOBEIE JHCIOKALAH.

3. MEKpOCTPYKTYPHEIH aHAIM3.

4. MakpocTpyKTypHEIL aHanus, MeTojs! OGHApYIKEHHA IOREPXHOCTHEIX K BHY TPEHHHX Ne(pEeKTOB.

5. Mexanuyeckue cBoiicTBa. OmpeeNenne yIapHoH BA3KOCTH METATIOB U CIUIABORB.

6. MeToipl H3MEpeHusl TBEpPAOCTH: Merojsl bpmmenns, Poxsesa, Bukkepca, MUKPOTBEPIOCTE.
Iossau, [opa, Mooca.

7. PeHTIreHOCTPYKTYPHOE HCCIIeIOBaHNE METAIIIOR,



8. Brusuue Hakiena Ha ceoiicTea MeTanoB. Vcoap30BaHHe HAKIIENA B MAIIMHOCTPOCHHH.

9. BiisHie TeMIIEpaTyphl HA CTPYKTYPY H CBOMCTBA ne(opMUPOBAHHOIO METAIIA.

10. 3axomsl KpEcTamMzauu MeTamiop. CBoOozHas JHEPTHS W IHTPONHA. CkpeiTast TemnoTa
KPHCTJUTH3AIMH.

11. Ympasnenue pasMepoM 3epHa. CTpoeHNEe KPHCTaIIMHECKOTO CINTKA.

12. Bupgt crutasos. [Ipasuio (az. IlocTpoeHie guarpaMm COCTOAHHA.

13. JlgarpaMMBl COCTOSHMS JBOHHEIX CINABOB: ¢ IIONHOH PpacTBOPUMOCTBIO M C TIOJTHOH
HEPACTBOPHMOCTREO.

14. JuarpaMMEI COCTOSHUS JBOHHOTO CILIaBa C OTPaHMYENIIION pacTBOPHMOCTEIO.

15. JlmarpaMMa COCTOSHHUS ABOMHOTO CILIaRa C MOTUMOP(QHEIMY NPEBPAIICHAIMHU.

16. JuarpaMma cOCTOAHHs ABOHHOTO CIJIaBa C yCTONYHBEIM XMMHYECKAM COSIHHEHHUEM.

17. CB3b MEKIY THIIOM JIHATPaMMBI COCTOSHIS JBOHHBIX CIINABOB ¥ CBOMCTBAMH CTITABOB.

18. XKenezo u cro cmiasel. lonuMmopdusm xenesa. [uarpaMma cOCTOAHHS CHUIABOB KeJesa ¢
YIIIepoJIOM. ‘

19. VriepomycTEle CTand. BIMSHHE XHMCOCTaBA Ha CTPYKTYpY H CBOMCTBA CTAlH. BrnusHue
npuMeceii Ha cBoiicrea cranelt. Knaccrdukanns i MapKHPOBKa YIIICPOIUCTEIX CTajeH.

20. Yyryunl Besble, cepble, BRICOKOIIPOUHBIE H KOBKHUE YYrYHEL Biusene nmpuMeced Ha CBOMCTBA
gyryHoB. JIpUMeHeHUE YyI'YHOB B MaITHHOCTPOCHHH.

21. ®a3oBble IpeBpalleHHs B CTALIX IPH HArPEBE ¥ OXIAXICHWA: ayCTCHU3alldd, NEPIMTHOS M
MAapTeHCHTHOE PEBPAILCHYS, IIPEBPAINCHUE IIPH OTIYCKE.

22. Bupsr tepmuueckoit o6padorin. OTIKHT CTATH B €T0 BIHAHNE Ha CTPYKTYpY U CBOMCTRA. 3aKaiKa
yriaepoaucrbX cranel. OTnycK CTaueH.

23. XuMuKo-TepMudeckas o6paloTka CTail, OCHOBHEIE 3aKOHOMEPHOCTH H OONACTb NPHMEHCHMA:
HEMEHTAIMA, a30THPOBAHHE, I[IMAHUPOBAHME, HHTPOLECMEHTAlUs, CHIMIIPOBAHMNC, fopuporaHue,
XPOMHpPOBAHHE H AU THPOBAHHE.

24. OCHOBLI JETMpOBAHUA CTANH. BJMsHHMC JErHPYIONIEX SIEMEHTOB Ha CIPYKTYPY W CBOHCTEA
CTAIH.

25. Knaccudukamus W MapKHpoBKa  JNETHPOBAHHbIX  craieil.  KOHCTpyKIMOHHEIC — H
MHCTPYMEHTANBHEE JJerHpoBanHble crany. CTalH i CIUIAB5 ¢ 0COOBIME CBOHCTBAMA.

26. Menp, ee croiictBa M 00NacTe TIpHMEHeHHs. MEIHO-HHKENCBBIC CILTABbL. bponzel. Jaryun.
[IpumMeHeHHE METHBIX CILTAROB.

27. Amomunmii, ero cpoifctea u ob6nacts npumeHeHms. JlurelfHpie u JeopMHpPYEMBIE
ANIOMHHEEBBIE CIIABHL JropaloMuHE! i 1X Tepmoobpaborka. [IpuMeHEHHE aMIOMHHACBEIX CILIABOB.

28. Turan, ero cBolicTEa U 001acTh IPEMEHEHNS. TUTAHOBBIE CIUIABEL: Krmaccu(uKanys, CBOHCTEA 1
0611acTh MPUMEHEHHUS.

29. Maruuit, ero colicTsa 1 067aCTh IPHMEHEHNS. MarHMeBbIX CIINaBhL: KiracCU(QHKanys, CBOMCTRA
u 00JIacTh IpAMEHEHH.

30. KoMIO3SHIMOHHBIE MaTepHabl obmMmas XxapakTepHcTHKa M Knaccupuxanus. CTpoeHHe. cBOliCT i
U IPEMEHEeHHE KOMITO3HIIHOHHEIX MaTepHalIOB.

31. KOMIO3MIMOHHBE MaTepHalsl Ha HeMeTalnndeckoll ocHoBe. KOMIOSHIMOHHBIE MATEpHANbI HA
METAILINYECKOH OCHOBE.

32. OcoBGeHHOCTH CTPOEHMS U CBOMCTBA OMIMCPHEIX MaTepHaios. [IracTMacchl, uX 0c0oOEHHOCTH U
00acTH MPUMEHEHHS B KaUeCTBE KOHCTPYKIIHOHHOTO MaTepHaa.

33. PesmssL

34. KepaMuxka.

35. HaxomarepHaisl. BIHsHAE CTPOSHHS Ha CBOHCTBA HAHOMATEPHANOB.

36. IIpobnema BriOOpa MaTepuana. DKCILUIYaTAHOHHAA HANeXHOCTH MATCpHand. TexnonoruupocinL
MaTeprana. JKOBOMHYHOCTh MaTepiana.

37. Ofuue peKOMEHIAIYH 10 BEIOOPY MaPKH CTAIH.

Kpome BEIIIEYKa3aHHEIX BOIPOCOB KAXIOMY CTYICHTY BEIIACTCA 33/1aHMC!

PACUIMOPOBATL VIIEPOJIMCTBIE Y JIETPOBAHHBIE CTAJIH, UYT'YHBI, LIBETHBIE
CIIJIABBI:

Hanpumep: 12X2H4A, A20, K430-6, JIO59-1 u np.



CamocrosTeasHas padora

Paszoen 1. Bsedenue. Knaccugpuxayus mamepuanos. Kpucmaniyieckoe cmpoenue Memanios.

Tema 1.2. JledeKTHI KPHCTAIUIOR ¥ MX BIHAHEE Ha cBoHcTBa. KpaeBple U BUHTOBBIC AUCIOKALIMH.

Pazoen 2. Kpumepuu oyenKu Mamepuaios.

Tema 2.1. MaxkpocTpyKTypHblil aHaiuu3. MeTomsl OOHAPYKEHHS MOBEPXHOCTHBIX W BHYTPCHHHN
JIedheKToB.

Tema 2.2. Mexanmueckre ceolictea. Onpenenenue yoapHO# BI3KOCTH METAINOB H CILIABOB.

Tema 2.3. PeHTreHOCTPYKTYPHOE HCCHACNOBAHIE METAIIIOB.

Pazden 3. nacmuueckas degopmayua 1 peKxpucmaniu3ayus Meniiios.

Tema 3.1. Biussine HAKIena Ha CBOMCTEA METAIUIOB. MCIons30BaHie HaKIena B MAIMHOCTPOSHUH.

Tema 3.2. BIssmme TeMIepaTypsr Ha CTPYKTYPY X cBoficTBa Ae()OpMHAPOBAHHOTO METaNA.

Pasden 4. 3axonwr kpucmaniusayuy Memauios.

Tema 4.1. 3aKoHB! KpHCTANIHIANKME MeTaluoB. CBOOOAHAsS SHEPTHA U SHTPOTIHSL. CrpriTas Tennora
KPUCTAJUIH3ALIAH.

Tema 4.2. Yrpasnenue pasMepoM 3epra. CTpoeHHe KpUCTAIIHYECKOrO CIHTKA.

Pazoen 5. OcHogol meopu cnidsos.

Tema 5.2. JlmarpaMMbl COCTOSHWS IBOHMHBIX CIUIABOB: C IOJHOW pPacTBOPHMOCTBIO H C [IOJTHOH
HEPACTBOPAMOCTBIO. JIHarpaMMEl COCTOSHESL [IBOHHOTO CILIaBa ¢ OrpaBHYEHHOH PacTBOPHMOCTBIO.
JlparpaMMa COCTOSHHs ABOMHOTO CIiaBa C TIOMMMOP(HBIMH MPEBPAICHUAMH. JImarpamMma COCTOSHHS
NBOMHOTO CIHIABA C YCTOWYHBEIM XUMHYECKHM COCIHHEHHEM.

Pazden 6. Cnnagel Ha OCHOGE Jicene3d.

Tema 6.2. YrepomucTsie cTajn. BiamsHue XEMCOCTABa Ha CTPYKTYPY M CBOHCTBA CTAIIM. Brnuguue
npuMeceit Ha cBolicrra cTaneit. Kiaccudukanus i MapKHPOBKa YTICPOJHCTEX cTajieh.

Tema 6.3. Uyryss.. Bemble, cepbie, BHICOKOIPOUHbIE H KOBKHE WyIYHEL BilsfHue npuMecei Ha
cBOMHCTBa YyryHoB. [IppMeHeHNe YyTYHOB B MAIIHHOCTPOCHHUH.

Tema 6.5. Bumpl TepMudeckoll 06paboTku. OMKUT CTAlH U ero BIMAHHE Ha CTPYKTYPY H CBOHCTBA.
3aKanka yriepoaucTeix craneil. OTiyck cTanes.

Tema 6.6. XuMHEKO-TepMuueckas oOpafoTka CTAH, OCHOBHBIC 3aKOHOMEPHOCTH H 0DJacth
[[PUMEHEHHA: [EMEHTALWS, Aa30THPOBAHME, [MAHUPOBAHHE, HMTPOLEMEHTALMA.  CHIHLMPOBANIIL.
OOpHpPOBAHIE, XPOMHPOBAHNE H ANMTHPOBAHHE.

Tema 6.7. OCHOBEI TETHPOBAHHMS CTATH. BIUsAHHE JErHPYIOIMX 3NCMEHTOB Ha CIPYKTYPY H CBOHCTBA
CTaNH.

Tema 6.8. Krnaccubuxalms ¥ MapKMpoBKa JIETHPOBAHHBIX craned. KOHCTPYKIMOHHEIE H
MHCTPYMEHTAIBHEIE TerApOBaHHbIE cTany. CTall | CIVIABE ¢ 0CODBIMK CBOHCTBAMH.

Pazoen 7. [Jeemnbie Memanivl 1 CRAAGLL.

Tema 7.1. Memro-ruKenessie crnaskl. bponsel. Jlarynu. IlpuMenente MeJHbIX CIIABOB.

Tema 7.2. Jlureiiapie ¥ AchOPMHpYEMble ATIOMHHHMEBBIE CINABBL [IPMMEHCHHE amtOMUHHEBLIN
CIIIIABOB.

Tema 7.3. Turas, ero cBolcTBa ¥ 06NACTs NpHMEHEHHs. THTAHOBbIC CIUIABEL KiacCH(UKaiNd,
CBOHCTEA ¥ 00IaCTh IPUMEHEHHS.

Tema 7.4. Marumit, ero croMCTBa ¥ 00NacTh NPHMEHEHHA. MAarHUCBLIX CIUIABHI: KITACCH(pHKAIY,
CBOHCTBA ¥ 06IaCTh NPUMEHEHHS.

Pasoen 8. Komnosuyuonusie Mamepuaisl.

Tema 8.1. Ofmas xapakrepucTuka ¥ Kknaccudukauus. CTpoeHue, CBOHCTBA M IpnMCHCHIC
KOMITO3HITHOHHBIX MaTEPHAIIOB.

Tema 8.2. KOMIO3MIMOHHBIE MaTepMaIsl HA HEMETAUIMYEeCKOH ocHOBe. KOMIO3UIIMOHHLIC
MaTepHallbl Ha METaJUIYECKOH OCHOBeE.

Pasden 9. Hememannuveckue mamepuanst, HanocmpyxmypHsle MOMepUaisl.

Tema 9.1. OcoBGeHHOCTH CTPOGHHS ¥ CBOHCTBA IIONMMEPHEIX MaTepuanoB. IDiacTMaccsl, MX
0cOOEHHOCTH H 00IacTH NPHMEHEHHS B KAUeCTBE KOHCTPYKIHOHHOIO MaTepHaa.

Tema 9.2. Pesuner. Kepamuxa.

Tema 9.3. Hanomarepransl. BiusHre cTPOEHHS Ha CBOMCTBA HAHOMATEPHUAIOB.

Pazoen 10. Beibop mamepuanos.

Tema 10.1. DxcriryaTaUMOHHAS —HaJEKHOCTh  MaTepHayia.  TEXHOJOTHYHOCTL — MATCPHAIA.
DKOHOMWYHOCTEL MaTepHani.



7. VYEBHO-METOJIWYECKOE 1 THOOPMANHOHHOE OBECIIEYEHHE

JAUCHHUIJIMHBI

7.1. KnurooecneuenHoCTh

HaumMenopasKe TUTEpATYPHI: aBTOP, HA3BAHUE, BHI
W3AaHNA, H30ATCIIBCTRO

Ton
H3AAHMA

KHUI'OOBECIIEHEHHOCTDL

KoauuecTBO 3K3EMIULIPOB
w3ganui 8 6HONIHOTEKE
Bal'V B COOTBETCTBHH C

©Iroc Bo

Hanwvue B
INEKTPOHHOH
pubnnoreke Brl'Y

OcHospas nuTepatypa®

1. Kaptonosa JI. B. OcHOBEI MaTEpHATIOBEACHMA
MeTATHIECKHX H HEMeTannmieckux semects/ JI. B.
Kaprotoga, B. A. Keuun. — Bragumup: Baagum. roc. ye-T
mm, A. T 1 H. T. Croneroseix (Bal'V), 2014.— 176 ¢.
H3panue Ha gp. HocHTene: OCHOBBI MATEPUATOBENSHHS
METAIAMYECKAX ¥ HEMETANTHUECKITX BEIHECTB
[Onexrponupii pecype], ISBN 978-5-9984-0503-7.

2014

49

2. MatepuaioBe/IcHHe M TEXHOAOI M MaTepHAJIOR: YuebHoe
nocofue / K.A. Barenues, B.A. Besnansxo; Ilon pen. AL
Baroiesa, A.A. Cvonskuaa. - M.; HUI MHOPA-M, 2013
- 288 c.: 60x90 1/16. - (Beicee o6pazoBanue:
Baxamaspuat). ISBN 978-5-16-004821-5

2015

http://znanium.com/
bookread2.chp?boo

k=397679

3. MaTepHanoBeAeHUe | TEXHOIOTHA MaTepHanos: YUebHuK
/ T.I1. ®etucos, ®.A. Fapudgymnus. - M.: HALL MTHOPA-M,
2014. - 397 c.: 60x90 1/16. - (Beiciree obpazopaHue:
Bakanappuar). ISBN 978-5-16-006899-2

2014

http://znanium.com/
bookread2.php?boo
k=413166

HMononxutensbHas IHTEPaT

pa

1. JlabopaTopHbIii paKTHKYM ITO MaTepHanoseaeHo / JL.
B. Kaprouoea, A. B. Koctuy, B. b. [izetaesa;
BnaguMUpCKIii TOCY IApCTBEeHHbIH yHEBEpCHTeT (Bnl'Y);
nox pea. A. B, Koctana, B. A. Keunna. — Man. 2-e, uenp. n
zorL. — Bragumup: BraguMupckuil rocy 1apcTBeHHbLEH
yausepeuter (Bl'Y), 2007. — 68 c.: uin. — Mmeercs
3MEKTPOHHAS Bepcud. — bubnuorp.: c. 67. Msnanue Ha ap.
HocHTene; JlaGopaTopHEIH NPaKTUKYM 10
MaTepHAnoBeneHo [DnekTporumi pecype] /I B
Kaptorosa, A. B. Kocrun, B. B. Ieetacpa: BranuMupexa
rocyaapcTaeHusi yuusepcyter (Bal'V); mos pen. A. B.

Koctura. B. A. Keupna. — Boanuvup, 2007, — ISBN 5-
89368-780-9.

2007

126

2. MarepuanoseseHue [DnekTpoHHslil pecypc]: yuebHoe
unmocTprposanxoe nocobue / E.T'. 3apembo. — M.: YML]
T, 2009. —

2009

hitp:waww student )
ibrary.ru / book /
ISBN97559994004
75.html

7.2. lepuoanyecKue H3aHUA

Kypranut  «Bompocsr

7.3. uTepHeT-pecypehl
www.materialscience.ru,
http://xn--80aagsiccszezsw.xni~-nlai/

MaTEPHATIOBEICHULY,
TepMmYecKas 0OpaboTKa METaIIoBy, «BECTHHK MAaIIMHOCTPOSHHSD.

«MaTepHalLOBe/IeHUEN,

«MeTannoseneHue

H



8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jing peanw3alui NAaHHOH OHUCIMIIIMHBL HMMEIOTCSl CHEIHAIBHBIE IMOMEILEHHUS JUIS  [IPOBE/IEHN
3aHSTHH JIEKUOHHOIO THIA, 3aHATHH 1a00paTOpHOTO THIIA, TPYIIOBBIX W MHIWBUAYAIbHbIN
KOHCYJbTAllHH, TEKyIIero KOHTPONS M IPOMEXKYTOYHOM aTTecTallid, a TalkoKe IOMELIEHMs JUld
camocrosTenbHol pabotel. [Ipakruueckue/mabopaTopHble pabOThl MPOBOIATCA B CIENUATH3HPOBAHHBIX
ayIUTOPHUSIX:

aymaropus 103-2, obopynoBanHas MeTauiorpaguyeckuMu MUKpockonaMu. Haboper Mukponungos,
aTb0OMBI MUKPO- U MaKpPOCTPYKTYD;

aynuropus 102-3, obopynosanHas TBepIOMepaMH, IIeUYaMHt Ui TepMOoOpaboTKH.

JlekumoHHBIE ayTUTOPHH 000y I0BaHEI IpoekTopamu. HoyTOyx.

[lepeueHs WCIOTRIYEMOTO MHIEHIMOHHOTO TIPOTPAMMHOTO — obecrie
PowerPoint.

4. MS Windows. MS

Pabouyro mporpaMMy cocTaBHIIA
qouieHT kadenprr TO u KM, x.1.1. JI.B. KapTonosa

Penenzent % .
Hauaneuuk o mpouzsoactey OO0 «HIIO "MuJlutTex"» /’U%% E.B. Benomucosa

ITporpamma paccMoTpera u ogobpeHa Ha 3acenanuu kadenpsr TO u KM
[Tpotoxomn Ne g or_#.06  2019roma

3apenyromuit kapeapoit TO u KM / B.A. Keunn
C

Pabouas mporpamMma paccMoTpeHa 1 onoOpeHa Ha 3aceJaHuK yueOHO-MeTOIUYeCKOH KOMHCCHH
nanpasnenus 28.03.02 «HanoumxeHepHs»

IIpotokom No 12 or 107 2019 roza

[Ipencenarens KOMHCCHH ~ /" B.B.Moposos

-~



JIUCT NEPEYTBEPKJIEHUA
PABOYEM INIPOIrPAMMBI JUCHHUITIINHbI

PaGoyas nporpamma 0100peHa Ha 44is /#4447 y4eOHbIi T/l
or &/ 89 A040 Tona

Tporoxon 3aceianust Kahenper No 7
3aseayromnit kadenpoit /\71 L OMN, Mopereok Hoesrt B3

yueOHBIH rof

PaGouas nmporpaMma o100peHa Ha
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3agenyromui kadeapoi
PaGouag mporpamma oo0peHa Ha yueOHBI 1o
oT rojaa

I[TpoToko: 3accaHus Kadeapor No
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