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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) o nHanpasnenuto 22.03.01 MarepuanioBeieHuE U TEXHOJIOTUU
MarepHasoB

ABTOpPBI IPOTPaMMBbIL:

IMabumaymmmn 3. P.

3aBemyromuii odecreunBaromeid kageapoit TAOM

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TAOM Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

[enbro ocBOCHUS TUCHUILTHHB DU3NYECKOE METANIOBEICHHUE SIBIISICTCS TIOCTIKCHHE
clenyromux pe3ynbsratoB ocBoeHus1(PO):

N Hudp Pe3yabTar 00yueHust

BrnaneTts TeXHUKON POBEAEHUS SKCIIEPUMEHTOB U

1 B-1(ITKP-9.3) CTAaTUCTHUYECKOM 00pabOTKH JaHHBIX
Bnagets HaBBIKOM IO YCTaHOBJICHHIO MPUYNH OTKIOHEHUI
PE3YABTUPYIOLIUX IKCIUTYaTallMOHHBIX CBOWCTB OT 33JJaHHBIX

2 B-2(ITKP-6.4) rapaMeTpoB, Ha OCHOBE M3y4deHUs U (Hy3MOHHBIX MPOIIECCOB
3HaTh nNapaMeTphl, BIUsomue Ha 1ud@y3uio B TBEPABIX,

3 3-1(ITKP-6.4) KUIKAX U Ta3000pa3HbIX TeIax
3HaTh METOAMKH MPOBEICHUS UCIIBITAHUN MaTepualioB U

4 3-1(ITKP-9.3) MIPOIIECCOB MX 00pabOTKH
3HAaTh ANEKTPOHHOE CTPOCHHE METAJUIOB, TUITH aTOMHBIX CBS3€H

5 3-2(ITKP-6.4) Y CBOMCTBA TBEP/BIX TEIl
YMeTh UCTONb30BaATh METOABI OIpeIeIeHHs KAYeCTBEHHBIX U

6 V-1(TTKP-9.3) KOJIMYECTBEHHBIX XapaKTEPUCTUK UCTIBITAHUNA U UCCIICIOBAHUI
YMeTh aHaIU3UPOBATh B3aUMOAEHCTBUE PA3TIUYHBIX

7 V-2(TTIKP-6.4) KOMITOHEHTOB C YYE€TOM TEPMOJMHAMUKH 3THUX MPOLIECCOB

[Tepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETECHITUHA:

N Hudp Komnerenuus
Crnioco6eH K pa3paboTke, COMPOBOXKICHUIO M HHTETPAIIUN
TUIOBBIX TEXHOJOTHYECKUX MPOLIECCOB B 00IacTH
1 ITKP-6 MAaTepUAJIOBEICHUSI U TEXHOJIOTUH MATEPUATIOB
Crioco6eH yuacTBOBaTh B IIPOBEICHUN UCCIICAOBAHUM U
pa3pabOTOK HOBBIX MPOIECCOB MOYYCHUS U 00paOOTKH
2 ITIKP-9 MaTepualioB U U3ACITUN

NuankaTopbl 1OCTHKEHUS KOMITETEHITUH, CITyKaIllue Ui TPOBEPKU C(HOPMUPOBAHHOCTH
YaCTHU COOTBETCTBYIOLIEH KOMIIETCHIUU:

N

Hudp

Nuaukarop KoMneTeHuii

ITIKP-6.4

Hcnonp3yeT B HCCIIEIOBAHMSX U pacuyeTax 3HaHUS O METOAaX
aHaJIM3a, TUarHOCTUKU U MOJCIIMPOBAHHUS CBOMCTB MaTePHUAJIOB,
a TaK ke 0 PU3MIECKUX U XUMHUYCCKHX TpoIleccax,
MPOTEKAIONTNX B MaTepuaiax MpH UX MOJyIeHUH, 00paboTKe 1
MonuduKaIuu

ITKP-9.3

BEITIONTHSAET KOMIUIEKCHBIC HCCIICIOBAHUS M UCITBITAHHS TTPU
W3YyYCHUN MaTepHaJIOB U M3JICIUH, MPOIIECCOB X
MIPOM3BOJICTBA, 00Pa0OTKN U MOIU(HUKAITUN

ITIKP-6.4

Hcnonp3yeT B HCCIIEIOBAHMSX U pacuyeTax 3HaHUS O METOAaxX
aHaJIM3a, TUarHOCTUKY U MOJCIIMPOBAHUS CBOMCTB MaTePHUAJIOB,
a TaK ke 0 PU3MIECKUX U XUMHUYCCKHX TpoIleccax,
MPOTEKAIONTNX B MaTepraiax MpH UX MOJyIeHUH, 00paboTKe 1
MonuduKaIuu
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BrITIOTHSET KOMIUIEKCHBIE UCCIICIOBAHUS M UCIILITAHUS TIPU
M3YyYCeHUU MaTepUAJIOB U U3ICIUH, MPOIIECCOB UX
4 TIKP-9.3 MIPOU3BOACTBA, 00PaOOTKH M MOAU(HUKAIIIH

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE
OBPA3OBATEJIBHOM ITPOI' PAMMBI.

Jucuunnnaa @u3nyeckoe METauIOBEICHUE ABIISAETCS MPEIIIECTBYIONIEH U MOCIeay oI
JUTSL CIIEYIOIINX TUCHHUTLINH:

N IIpeamecTByomue TUCHUNINHBI Iocaenywmme 1MCUNIINHBI
1 ®dusnka 1 MEXaHuKa 1ePOPMUPYEMBIX Tell
2 Hayuno-uccnenoBarenbckas pabora
3 Hrorosag roc. arrecranus

MarepuanoBezeHre U TEXHOJIOTUN
4 KOHCTPYKIIMOHHBIX MaTe€pUaJioB 2

TexHonornueckoe 060pynoBaHKE B
nporeccax 00padOTKH METaUTMYECKUX
5 MaTepHUaJIOB

HoBble KOHCTPYKIIMOHHBIC U
(GyHKIIMOHATBHBIC MaTepHralibl (MaTepuas
C 0COOBIMHU (PUBUKO-XUMUIECKUMU U

6 (buU3NYECKUMU CBOMCTBAMH)

7 Haydnble 0CHOBBI MaTepHaioBeACHUS

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

OO6m1ast TpyI0EMKOCTh IPAKTUKHA COCTABIISACT S5 3aueTHHIX(bIe) enunuii(bl), 180 gaca(oB).

Bcero ¢
Monyab Pasien Jlexun MMpakTuy. |Jladopar. CPC Bceero px3amenamu
3aHATHA | paGoThI 4acoB "
KYPCOBBIMH
®OM 4 cemecTp BBenenune 2 0 0 0 2 72
Teopust YUCTHIX 2 0 0 2 4
METaJJIOB
Kpucrannuzanus 2 0 4 2 8
METaJJIOB
Teopust 2 0 0 2 4
METaJNIMYECKHUX
CILJIaBOB
JnarpaMmbl 2 4 0 2 8
coctostaust ([1C) n
CTPYKTypa ABOMHBIX
CILJIaBOB
JnarpaMmbl 2 12 0 20 | 34
coctostaust ([1C) n
CTPYKTypa CIUIaBOB
pa3IM4YHOTO THUIIA
Keneszoyrnepoauctol 2 0 4 2 8
€ CIUIaBbl — CTaJld U
YyTYHBI
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Huarpamma 2 0 0 2 4
COCTOSTHUSI
«Kene3zo-ueMeHTUT»
®OM 5 cemecTp dusnyeckue 2 0 4 4 10 108
CBOMCTBa METAJIOB
U CIJIAaBOB
Termmoduznueckue 2 0 0 2 4
CBOMCTBa METAJJIOB
U CIJIAaBOB
DJNIEKTPUYECKUE U 2 0 0 4 6
TEPMOAIIEKTPUUECKU
€ CBOMCTBA METAJIOB
Mexanndeckue 2 6 4 4 16
CBOMCTBa METAJJIOB
IIPU CTaTHYECKUX
UCIIBITAHUSAX
®duznueckas 2 0 0 6 8
npupoaa
paspyuieHus
METaJJIOB U CILJIaBOB
Yceranocts u 2 6 0 4 12
BBIHOCITUBOCTD
METaJJIOB U CILJIaBOB
’KapomnpouHocTh 2 0 0 4 6
METaJJIOB U CILJIaBOB
TBepaoCTh METAIIIOB 2 4 0 4 10
Bcero 32 32 16 64 | 144 180
3.1. Jlekuuu
Ne Oo6bem
/I Pa3zgen nucuunanHbI JacoB Tema JeKIuu
1|1.1.BBengenue 2 Beenenne
2|1.2. Teopust 4MCTHIX 2 Teopus 4MCTBIX METAJIIOB
METaJJIOB
3 |1.3.Kpucrammsanus 2 Kpucrannmzauusa meramion
METaJJIOB
4|1.4. Teopust METAJUIMYECKUX 2 Teopust METAIUIMYECKUX CIUIABOB
CILIaBOB
5[1.5.lnarpaMMsbl cocTOsSIHUS 2 Huarpammsl cocrosinus ([1C) u cTpykrypa
(IC) u cTpykTypa ABOMHBIX JIBOWHBIX CILIaBOB
CILIaBOB
6(1.6./lnarpaMMbl coCTOSIHUS 2 Huarpammsl cocrosinus ([C) u cTpykrypa
(HC) u cTpykTypa cruiaBoB CILJIABOB PA3JIMYHOTO TUIIA
Pa3IMYHOTO THUIIA
7|1.7.XKene3oymiepoauctsie 2 KeneszoyrnepoaucTsie CIuIaBbl — CTAIU U
CIUTIaBBl — CTaJId ¥ YyTyHBI YYyTyHBI
8|1.8.lnarpamMma cocTostHUS 2 Huarpamma coctosinus «Kene3o-1ieMeHTUT»
«Kene3o-rieMeHTUT)
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9|2.1.®usnyeckue CBOMCTBA 2 ®u3nYeCcKre CBOMCTBA METAJNIOB U CIUIABOB

METaJJIOB U CIIJIaBOB

10{2.2. Temmodusnueckue 2 Temnodu3nveckue CBOWCTBa METAIIIIOB U
CBOMCTBA METAJIOB U
CILIaBOB

11(2.3.0nekTpuyeckue u 2 DJIEKTPUYECKUE U TEPMOIIEKTPUUECKUE
TEPMOIEKTPUYECKHE CBOICTBa METaJJIOB
CBOICTBA METAJJIOB

12|2.4.MexaHnueckue CBOMCTBA 2 MexaHnyecKkre CBOMCTBAa METANIOB MPHU
METaJJIOB IPU CTaTHYECKHUX CTaTUYECKHUX UCTIBITAHUSIX
UCIBITAHUAX

13 |2.5.®dusnueckas npupoaa 2 dusnyeckas Npupoia pa3pyLIeHUs] METAIUIOB U
paspyllieHus] METaJUIOB U
CILIaBOB

14|2.6.YcranocTs u 2 YeTanocTs M BBIHOCIUBOCTh METAJNIOB U
BBIHOCJIMBOCTh METAIIJIOB U
CILIaBOB

15|2.7.KaponpodHocTs 2 2KaponpoyHOCTh METAJIJIOB U CIJIABOB
METaJJIOB U CIIJIaBOB

16|2.8.TBepaocTh MeTaIOB 2 TBepaoCTh METAIIIOB

Hroro: 32

3.

1.1.1.

1.2.1.

1.3.1.

2. Conep:xanue JeKI Uil

Beenenne (A3: 2, CPC: 0)
Tun nexkmuu: MHpOpMaoHHAS JTEKIUSI

®opma opranuszanum: Jlexuus

Onncanne: Merauyeckue MaTepral Kak pyHAaMeHT HMBUIM3aunu. BriusHue
HOBEHUIINX JTOCTHKEHUN HAyYHO-TEXHUYECKOIO IPOrpecca Ha pa3iInyHbIe
OTpaciau MeTaJTypruu. TpeOGoBaHUs K KaUeCTBY M paclIupeHue
coprameHTa uzaenuil. [IporpeccuBHbIe METOABI MOyYEHUS U 00paOOTKU

MCTAaJIJIOB.

Teopust uncrTbix MeTaioB (A3: 2, CPC: 2)
Tun nexkuuu: MHPOpMaOHHAS JTEKITUSI

dopma opranuszanum: Jlexuus

Omucanne: Knaccudukanus meramioB. CTpoeHHE U CBOWCTBA YUCTHIX METAJLIOB.
Kpucramimyeckoe crpoeHue MeTamio. M30Tponust 1 aHU30TPOIUs TE.
JleexTsl KpucTamnueckoro crpoenusi. [lomumopdusm MeTamios.

Kpucranamzanus meramwnos (A3: 2, CPC: 2)
Tun nexkumu: HpopmanonHas JgeKus

®opma opranuzanun: Jlexuus

Onucanue: OHEPreTHUYECKUE YCIOBUSA MPOLECCAa KPUCTAIIN3ALNH. 3aKOHBI
KpUCTa/IM3aluy. MexaHu3M mpoliecca KpUCTauIU3aliuu: TeopUs
UYepnosa J1.K., arToMHBII MeXaHWU3M (POPMUPOBAHUS KPHUCTAIIIOB.
JennputHble KpucTauibl. CTpOEHUE PEATTBHOTO CIIUTKA.

MoaudunrpoBanre pacIuiaBoB.
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1.4.1. Teopus merananvyeckux cmiaso (A3: 2, CPC: 2)
Tun nexkumu: MHpopmanonHas JeKus
®opma opranmzanmu: Jlexknus

Onucanme: OOmme ceeneHus o cruiasax. [Ipasuia ¢asz ['nd6ca (mousTHSA O
KOMIIOHEHTaX, (a3ax). Buasl B3anMoaeicTBUSI MEXKTy KOMIIOHCHTaMU:
TBEP/IBIC PACTBOPHI, XUMHUUECKUE COSAUHEHHSI, MEXaHHUECKHUE CMECH.

1.5.1. dmarpammsbl coctosinus (JIC) u cTpykrypa aBoiinbix ciiaBoB (A3: 2, CPC: 2)
Tun nexkmuu: MHpOpMaoHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Omucanne: OO6mue noustus. [lpaBuna orpeskos. J{C cuctemsl, B KOTOpOH /1Ba
MeTaia 00pa3yloT HeMPEePBIBHBIN psill TBEPABIX pacTBOpoB. (C
sBTEeKTHYEcKoro Tuna. Kinaccudukanus sTux crmaBos. Kpucrammuzarus
pa3IMyYHBIX CIUIaBOB. KpUBbIE OXIaKACHUS U CXEMBI CTPYKTYD.

1.6.1. dmarpammbi coctosinud (JIC) u cTpykTypa cniiaBoB pa3iauyHoro tuna (A3: 2,
CPC:2)
Tun nexkumu: HpopmanonHas JeKus
®opma opranmzanmu: Jleknus

Onucanue: J[C CruiaBoB ¢ MNEPUTEKTHUECKUM MTPEBPAILICHUEM, XUMHUECKUM
COETMHEHHEM U MOTUMOP(HBIM MpeBpalleHueM. J(uarpaMmel
«Cocras-cBoiicTBa» Metauinueckux cucteM. 3akoH H.C.KypHakosa.

1.7.1. Kene3zoyriepoaucrbie CIJIaBbl — cTAJU M 4yryHbl (A3: 2, CPC: 2)
Tun nexkuuu: MHPOpMaOHHAS JIEKITUSI
dopma opranuszanum: Jlexuus

Omucanne: ODU3MKO-XUMHUUECKHUE CBOWCTBA Xkele3a u yriepona. [Tomumopdusm.
Bunpl B3auMoaecTBUS JKee3a ¢ YyIIepoaoM: ayCTeHUT, PeppuT,
LEMEHTUT, MEXaHUYECKHEe CMeCH (TIepIIUT, JIeAeOypuT).

1.8.1. Imarpamma coctrosinusi «’Kenezo-uemenTur» (A3: 2, CPC: 2)
Tun nexkumu: HpopmanonHas JeKus
®opma opranuzanum: Jlexnus
Onucanme: XapakTepHbIE JIMHUU U TOYKU JUArpaMMbl COCTOSTHUS, HOHBapUAHTHBIE
MIpEeBpaLICHUSs, KPUBbBIE OXJIAXKICHUS U CXEMBbI CTPYKTYP Pa3InYHBIX
crutaBoB. Kiaccuduxkans sxene30yriepoaucThIX CIUIaBoB: 1) mo
CTPYK-Type€; 2) TI0 Ha3HAUCHHUIO; 3) 10 CIOCO0y MPOU3BOJICTBA.

2.1.1. ®usuyeckue cBOMCTBA MeTa/LI0B M cIiaBoB (A3: 2, CPC: 4)
Tun nexkumu: HpopmanonHas ek
®opma opranmzanmu: Jlexnus

Onucanme: IIITOTHOCTH M CKMMAeMOCTh METAJNIOB. MarHUTHBIE CBOMCTBA METAJIJIOB:
TuaMarHeTUKH, TTapaMarHeTHKH, (eppoMarHeTuku. Brivsane
JIETUPOBAHMUSI, HAKJIETIa, MOJTMMOP(HOTO IPEBPAIICHHS U TEPMUYECKOM
00pabOTKH Ha 3TH CBOWCTBA.
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2.2.1. Tenaopusnyeckne cBoiicTBa MeTaJ10B ¥ ciiaBoB (A3: 2, CPC: 2)
Tun nexkumu: MHpopmanonHas JeKus
®opma opranmzanmu: Jlexknus

Onucanue: TemnoBoe pacmupenue metamioB. [Ipupoaa TemioBoro pacmmpesus
MeTauioB. 3akoH ['proHaiizeHa. TemionpoBOAHOCTh METAJJIOB U CIIJIABOB.
TemnepaTypornpoBoaHOCTh. 3akoH Bunemana-®Opanua. Biusiaue
TEXHOJIOTMYECKHUX (PaKTOPOB Ha 3TU CBOWMCTBA METAJIJIOB.

2.3.1. DuaekTpuyeckKHe M TepMOIIeKTpHYecKHe cBoiicTBa MeTaioB (A3: 2, CPC: 4)
Tun nexkumu: HpopmanonHas JTeKIus
®opma opranmzanmu: Jlexknus

Onucanue: OJIEKTPONPOBOIHOCTD U AIEKTPOCONPOTUBIIEHHE. 3aKOH MaTucceHa.
Brustaue nerupoBanusi, HaKjIena ¥ TepMOOOpaObOTKH Ha
AIIEKTPOCOIPOTUBIICHHE. TepMOaNeKTpuYecKre CBOMCTBa METANIOB U
crutaBoB. Dddextrr 3eedeka, [lensrhe u Tomcona. TOIIC ogHodazHBIX 1
nByX(ha3HBIX CIUIABOB.

2.4.1. MexaHu4ecKue CBOMCTBA MEeTAJVIOB NIPH CTATHYeCKUX ucnbiTanusax (A3: 2, CPC:
4)
Tun aexkuuu: WHbopMmannoHHas TeKuus
dopma opranuzanum: Jlexuus

Onucanme: MexaHU3MBI IJIACTUYCCKOM nedopmanuu MetasuioB. [IpouHOCTHBIC U
IUTACTUYECKHUE CBOMCTRA MPH UCTIBITAHHUSX HA PACTSHKEHUE, CKATHE,
U3ruo.

2.5.1. Pusuyeckasi NPUpPoaA pa3pylIeHUs] MeTAIOB U cli1aBoB (A3: 2, CPC: 6)
Tun nexkumu: HpopmanonHas JeKus
®opma opranmzanmu: Jlexknus

Onucanue: MexaHU3MBI 3apOXKJICHNS U Pa3BUTHUS TPEIIMH. Bszkoe u xpynkoe
paspyuieHue. XJIaaHOIOMKOCTb. 3aMEIJIEHHOE pa3pyllCHHE.

2.6.1. YcranocTh M BBIHOCJIHBOCTH MeTAJLIIOB U ci1aBoB (A3: 2, CPC: 4)
Tun nexkumu: HpopmanonHas JgeKus
®opma opranmzanmu: Jlexnus

Onucanue: Ilpupona ycranoctHoro paszpyuieHns. MeToapl HCIBITAHUS U
Pa3HOBUAHOCTH IIUKJIOB HaMpsbKEHUH. ManonukioBasi 1 MHOTOITUKIIOBAS
ycTanocTh. Jluarpamma yctanoctHoro paspyuieHus. OcoOeHHOCTH
YCTaJIOCTHOTO U3JIOMA.

2.7.1. Kaponpo4HocTh MeTaJ10B U c1aBoB (A3: 2, CPC: 4)
Tun nexkumu: HpopmanonHas JTeKus
®opma opranmzanmu: Jlexknus

Onucanue: SBneHue nomyyectu. Puznueckas npupoaa nonsyyectu. luarpamma
nonzydectd. Bupl nonsydectu. J{muTenbHas npo4HOCTh U
JOJTOBEYHOCTh. METO/IBI UCTIBITAaHUSI.

2.8.1. Teepnoctb MeTasiioB (A3: 2, CPC: 4)
Tun nexkuuu: MHpOpMaoOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus
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3.3. [IpakTuyeckne 3aHATHS

Onucanmue:

dusnueckuii cMbICT TBepAoCTH. Kimaccudukamnus METO0B UCTIBITAHHS
TBepaocT. TBepaocts no bpunesto, TBepaocTh Mo Bukkepcy, TBEpAOCTh

o PokBesuty, MUKpOTBepOCTh. B3aMOCBsI3b MEX1y 3HAUCHUSIMU
TBEPAOCTH, MOJTYYCHHBIMHU PA3TUYHBIMU METO/IaMU UCTIBITAHUS

TBEPIOCTH.

No Oo6bem
n/n Pa3znen nucuuniauHb 4yacoB HaumeHoBaHUe NPAKTHYECKOT0 3aHATHSA

1|1.5.JIlnarpammbl COCTOSTHUSA 4 JIBoliHast AuarpamMma COCTOSIHHSI CIIJIaBOB C
(IC) u cTpykTypa JBOMHBIX HEOTPAaHWYEHHOH PacTBOPUMOCTHIO
CILIaBOB KOMITOHEHTOB

2|1.6.JlnarpamMBbl COCTOSTHUSA 4 JIBOliHBIE THUarpaMMbl COCTOSIHUS CILJIABOB C
(C) u cTpykTypa criaBos IBTEKTUYECKUM U MEPUTEKTUUECKUM
Pa3IMYHOTO TUIIA peBpalieHHeM

3|1.6.InarpaMmbl COCTOSIHUS 4 JIBOliHBIE TUarpaMMbl COCTOSIHUS CIJIABOB C
(IC) u cTpykTypa CIiiaBoB XUMUYECKUM COCTMHEHUEM
Pa3IMYHOTO TUIIA

4(1.6.[lnarpaMMbl COCTOSIHHS 4 JIBOliHBIE THUarpaMMbl COCTOSIHUS CILJIABOB C
(IC) u cTpykTypa CIiiaBoB MOJIMMOPGHBIM TIPEBPAIICHUEM OHOTO U
Pa3IMYHOTO TUIIA 000MX KOMITOHEHTOB

5|2.4.MexaHnndeckre CBOMCTBA 6 [TepBuuHas cratuctTudeckas oopadboTka
METaJJIOB IPU CTaTHYECKHUX PE3yabTaTOB MEXaHUUYECKHUX UCTIBITAHUH C
WCTIBITAaHUAX nomonisto nporpammsl "STADIA 6.2"

6|2.6.YcTajaocTh U 6 PacueTHO-3KCTIEpUMEHTaIbHAS OLICHKA
BBIHOCJIMBOCTH METAIIJIOB U XapaKTEPUCTUK COMPOTHUBIICHUS YCTATIOCTH
CILIaBOB

712.8. TBepaoCcTh METAIIOB 4 Onpenenenue TBEPAOCTH CTAIHU MO CEYEHUIO

npyTKa.
Hroro: 32

3.4. Conep:xxaHue NPaKTHYECKUX 3AHATUI

1.5.1.

1.6.1.

1.6.2.

1.6.3.

JBoiiHasi (MarpaMMa COCTOSIHHMSI CIIJIABOB ¢ HEOTPAHNYEHHOH PACTBOPUMOCTHIO
komnoHenToB (A3: 4, CPC: 0)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

/{BoiiHbIe TMATPAMMBbI COCTOSIHUS CIIABOB € IBTEKTUYECKUM U NMEePUTEKTHYECKUM
npespamenuem (A3: 4, CPC: 0)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

JIBoiiHbIE TMarpaMMbl COCTOSIHUSA CIUIABOB C XMMHUYECKUM coequHeHueM (A3: 4,
CPC: 0)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

JBOiiHbIE TMArPaMMBbl COCTOSIHUSA CILIABOB C MOJUMOP(HBIM NPeBpallleHUueM
OJIHOTO U 000uX KoMnoHeHTOB (A3: 4, CPC: 0)

®opma opranuszanun: [Ipakrnueckoe 3ansTue
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2.4.1. IlepBuyHas cTaTHCTHYeCKasi 00pad0OTKA Pe3yJIbTATOB MeXaHUYECKUX UCNIBITAHUH ¢
nomouibio nporpammsel ""STADIA 6.2" (A3: 6, CPC: 0)
®opma opranmsanuu: IIpakrudeckoe 3anarue

2.6.1. PacyeTHO-3KCIEPHUMEHTAIbHAS OLICHKA XapPAKTEPUCTHK CONPOTHBJICHHSA
ycranoctu (A3: 6, CPC: 0)
®opma opranmsanuu: IIpakruueckoe 3anarue

2.8.1. OmnpenesieHne TBEpAOCTH CTAJM MO cedyeHHI0 npyTka. (A3: 4, CPC: 0)
dopma opranuszanun: [Ipakrnueckoe 3ansTue

3.5. JIaGopaTopHbie padoThI

Ne Oobem
n/m Pasznen qnucuunanHbI 4acoB HauMeHoBaHue J1abopaTopHOii padoThI
1|1.3 . Kpucramnuzanus 4 Kpucramnuzauus
METaJJIOB
2|1.7.Kene3oymiepoauctsie 4 MUuKpOCTpyKTypa 5Ke1e30yIIEPOAUCTHIX
CIUIaBbl — CTaJU U YyT'YHBI CIUIaBOB B PABHOBECHOM COCTOSIHUH
3|2.1.®dusnueckue cBOMCTBA 4 Onpenenenre IIOTHOCTH METAJIIOB
METAJJIOB U CIIJIaBOB
412.4 MexaHn4ecKue CBONCTBA 4 Omnpenenenre NpOYHOCTHBIX U IJIACTUYECKUX
METaJIOB IIPU CTaTHUECKUX XapaKTEepUCTUK METAJIIOB U CIUIaBOB
UCTIBITAHUSAX
Hroro: 16

3.6.Conep:xanue J1a00paTOPHBIX padoT

1.3.1. Kpucrammuzauusa (A3: 4, CPC: 0)
®opma opranmsanuu: JlaGoparopHas pabota

1.7.1. MMuKpOCTPYKTYpa #KeJ1e30yIJIEPpOANCTHIX CILIABOB B PABHOBECHOM cocTOsIHMM (A3:
4, CPC: 0)
®opma opranm3anmuu: JlaGopatopHas pabota

2.1.1. Omnpenesenue mI0THOCTH MeTaLIoB (A3: 4, CPC: 0)
®opma opranmsanuu: JlaboparopHas pabora

2.4.1. OmnpexnesieHne NPOYHOCTHBIX U INIACTHYECKUX XaPAKTEPHCTHK METAJJIOB M
ciaBoB (A3: 4, CPC: 0)
®opma opranmzanun: JlaboparopHas paboTa

3.7. KypcoBble pad0Thl M NPOEKTHI N0 IUCHUILIHHE
3.8. [IpomeikyTOUuHAsl aTTeCTAIUA

1.  3auger (4 cemectp)
Ipuxpemiennsie paiiabr:  3auer (4 cemectp).pdf
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2. Dk3aMeH (5 cemecTp)
Ipuxpemnennsie paiiuibl:  Ok3ameH (5 cemectp).pdf

4. MTEPEYEHDb YYEBHO-METOINYECKOTO OBECIIEYEHHUS
JIJ151 CAMOCTOSITEJABHOM PABOTBI OBYYAIOIMXCS 11O
TV CHUTILIAHE

1. OcHOBHas ¥ OMOJHUTEIbHAS TUTEPATYpa MO AUCIUTLIINHE

2. Pecypchl nHGOpMaIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».
3. Pecypcel HayuHO-TexHUYEeCKON Oubmmorexku MAM.

4. ndopManinoHHBIE CTEH/IBI KaeIphl.

5. ®OHJ OLIEHOYHBLIX CPEJICTB JJ1s1 TPOBEJEHUS
MPOMEKYTOUYHOM ATTECTALIUYA OBYYAIOILMXCS MO
TV CHUTILIAHE

OnucaHue nokasareyiei, KpuTEpur OLCHUBAHUS KOMIIETEHIIUA W OMMMCAHUE ILIKaT
OIICHUBAHUS OCYIIECTRIISIIOTCS B COOTBETCTBUU ¢ [TooskeHneM 0 OaTbHO-PEUTHHTOBOM
CHUCTEME OIICHKU PE3yJbTaToB 00y4eHus cTyneHToB no nucturuinae ([Ipukasz Ne42 ot 04.04.2014
«O0 yTBepKICHUH MOJI0KEHUS «PEUTHHT 1O AUCITUTUTHHEY ).

JI1 o1leHMBaHMsI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN
00y4JaroIINXCs UCIIOIB3YIOTCS clenyromue kputepun mo 100-6amibHoi mKane:

1. ®opmynupoBaHUE IPEICTaBICHHON HH(OPMAITIH B BUJIE TTPOOIIEMBI;
2. Ilpennoxenue crocoda pemeHus mpoodIemsl;

3. OGocHoBaHue criocoba penieHus: IpPoOJIeMBb;

4. JleMoHcTpanus croco0a pemeHus mpooaeMbl.

OueHuBaHUE OCYIIECTBISETCSA MO CIEAYIOUIEH IIKae:

100-6annpHas nIkaga Pe3ynprar ocBOCHMS
MeHee 40 Kpurepnii ne copmupoBan
41-70 Kputepuii yeTko He BbIpakeH
71-100 Kpurepuii BbpakeH 4eTKO

I[J'I}I OLICHUBAHUS CUTYalIlMOHHBIX 3aI[aHPII>'I HCIOJIB3YCTCA CICAYIOIIA KaJIa:

100-6annpHas nIkaga Pe3ynprar ocBOeHMS

00yJarmuiicss He MOXET ChOPMYIUPOBATH MPOOIEMY,
menee 30 MPEJCTABICHHYIO B 3aJJaHUH

oOydarormuiicss GopMyIupyeT MOCTABICHHYIO 3a/1a4y, Y HETO
c(hopMHpOBaHbI U30JIMPOBAHHBIC 3HAHUS U YMEHUS, OTHAKO

OTCYTCTBYIOT HHTETPUPOBAHHBIE MIOHATHUS U HABBIKH, B
pe3yabTare 4yero AOMyIIeHbl OIUOKY B PEILICHUH U 3a/1aHHe
31-50 HE BBIIIOJIHEHO

3aJJaHUE BBIITOJIHEHO, O0YJAIONUICS MPUMEHSIET 3HAHUS
JUTS PEIICHHUS TTOCTABJICHHOM MPOOJIEMBI, OTHAKO HE
c(hOpMHUPOBaHbBI KOMIICTCHIINH, BCIICJCTBUE YETO
00yYarONIHICS HCITBITHIBACT 3aTPYAHCHHS B IEMOHCTPAITUN
51-80 CIOCO0OO0B peIICHUS 3a1a9n
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81-100

3aJIaHUE BBIIIOJIHEHO KaK B TEOPETUUYECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuiics J1erko
JEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD 110 JTAHHOMY

BOIIPOCY

CDOHI[BI OLCHOYHBIX CPCACTB, IMO3BOJJIAIOIMKUC OLICHUTL PC3YyJIbTAaThl O6y‘I€HI/ISI, BKJIFOHAIOT B

ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuu.

[lepeyenb KOMIIETEHIMI U 3TANbl KX GOPMHUPOBAHUS MPUBEACHBI B ClIEAYIONIEH TabuIIe:

Iransbl popMUPOBAHUS
N Hugp Komnerenuus KOMIIETCHIIUM
1 |IIKP-6 CnocobeH k pa3paboTke, BirameTs HaBBIKOM 110 YCTaHOBJICHHIO
COTIPOBOXKJICHUIO M HHTETPAITIH MIPUYUH OTKIOHEHUI
THUTIOBBIX TEXHOJIOTUYECKUX PE3YABTUPYIONINX IKCILTyaTAI[HOHHBIX
MIPOIIECCOB B 001acTH CBOWCTB OT 3aJJaHHBIX ITapaMeTPOB, Ha
MaTepHaIOBEICHUS M TEXHOJIOTHU OCHOBe n3yueHus U} Hy3HOHHBIX
MaTepHaIoB MPOIIECCOB
3HaTh mapaMeTphl, BIUAIONINE Ha
i y3ur0 B TBEPABIX, XKUJKUX H
razoo0pa3HbBIX TeIax
3HaTh JICKTPOHHOE CTPOCHHE
METaJJIOB, TUITBI aTOMHBIX CBA3EH U
CBOMCTBA TBEPABIX TEN
YMeTh aHalM3uPOBaTh
B3aMMOJIEHCTBUE PA3TNIHBIX
KOMITOHEHTOB C Y4€TOM
TEPMOAWHAMUKH ITHX TPOIIECCOB
Cemectpsl - 4, 5
2 |TIKP-9 Cnoco0eH yuacTBOBaTh B IPOBEACHUH |BianeTs TEXHUKOM pOBEICHUS
WCCIIEZIOBaHUH U pa3pabOTOK HOBBIX  |9KCIIEPUMEHTOB U CTATUCTUYECKOM
IIPOLICCCOB MOJIyYEHHUsS U 00pabOTKH  |00pabOTKU JaHHBIX
MaTepHalioB M U3IEITHIA 3HaTh METONUKH MTPOBEACHUS
WCIIBITAHUH MaTepHUajiOB U MIPOIECCOB
HX 00paboTKH
YMeTh HCTI0NIb30BaTh METOBI
OTIpeNeIeHus Ka9eCTBEHHBIX U
KOJTMYE€CTBEHHBIX XapaKTEPUCTHK
WCIIBITAHUHI U UCCIIENOBAaHUI
Cemectpsl - 4, 5
KoMmmuiekT THMOBBIX MHANBUIYAJIbHBIX 3aJaHUI
N Pazgen pucuuniaunbl | O0bem, yacoB HaumeHOBaHMe THIIOBOIO 3aIaHUS
1| luarpaMmbl COCTOSIHUS 18 PeanbHble ABOMHBIE AUArpaMMBbl COCTOSTHUSA
(1C) u crpykTypa METaJUTMIECKUX CHUCTEM
CIUTaBOB PA3INIHOTO
THTIA
Hroro: 18
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Conep:xaHue THNOBBIX 33/IaHUI
1.6.1. PeaubHble 1BOIHBIE IMATPAMMBbI COCTOSIHUA MeTaInuecknx cucrem (CPC: 18)

Temaruka: /[uarpaMmel COCTOSIHUS U CTPYKTypa IBOMHBIX CILIABOB.
JlnarpaMmMbl COCTOSIHUS M CTPYKTYpa CILIABOBPA3JIMYHOIO THIIA.

Tun: Pedepar

IIpukpeniienHsble ¢ailJibl:
PeanbHble qBOIHBIE AUAarpaMMbl COCTOSHUS METANINYECKUX cucteM.pdf

Bonpockl kK IPOMeKYTOYHON aTTeCTallMKi
"®uznyeckoe MeTaioBeieHue"
1. 3auert (4 cemecTp)
Ipuxpemiennsie paiiabr:  3auer (4 cemectp).pdf

2.  Jxk3ameH (5 cemecTtp)
Ipuxpeniennbie gpaiiani: Ok3amed (5 cemectp).pdf

6. IEPEYEHHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJINUMOM JUIsI OCBOEHUS
NTUCIHUTIJINHBI

a) Ocnosnas numepamypa:

* 1. ®etucos, [.I1. MatepuaioBeeHre U TEXHOJIOTUS MaTepuasioB: yueOHUK /I .I1.
®etucos, ®.A. T'apudpymmun. - M: THOPA-M, 2014. - 397 c.

2. Konaues, b.A. ®usnueckoe marepuanosenenue /b.A. Komaues, A.A. UneuH, 10.b.
Eroposa — M.: 1] MATH, 2007. - 457c.

3. AnackuH, A.M. MarepuasnoBeieHue B MAIlIMHOCTPOCHUH: Y4eOHUK /1J1s1 OaKkaaaBpoB
/AM.Anackun, I0.E. Cenos, A.K. Oneruna, B.H. Kimumos. - M.: U3narensctBo FOpaiir,
2013. - 463 c.

4. Jlueumm, b.I. dusnueckue coiicta metamwios / b.I. Jlusmun u [ap.] — M.:
Mertamnyprus, 1980. - 320c.

5. 3onorapesckuii, B.C. Mexannueckue cBoiictBa MeramuioB. — M.: MUCHUC, 1998. -
400c.
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0) /lononnumensnan tumepamypa:

» 1. Apzamacos, B.H. Marepuanosenenue / B.H. Apzamacos u [ap.] — M.: u3n. MI'TY
um. H.D. baymana, 2003. - 648c.

2. Jlaxtun, FO.M. Marepuanosenenue / F0.M. Jlaxtun, B.I1. JleonTheBa. — M.:
Mammnoctpoenue, 1990. - 528c.

3. ManbkoB, A.B. Kpucrammuzanus (MeTonnueckue ykazanus K jaboparopHoit padore)/
A.B. ManskoB, 1. /1. Huzkuna. — M.: U] MATH, 2006. - 14c.

4. llleBuenko, B.B.MukpocTpykTypa Kejne30yrIepoAUCThIX CIUIABOB B PABHOBECHOM
COCTOSIHMM (METOIMYECKHUE YKa3aHus K JlaboparopHoi padore)/ B.B. IlleBuenko B.B.,
WN. . Huzkun. — M.: U1 MATH, 2006. — 30c.

5. ManbkoB, A.B. ®usnueckne CBONCTBAa METAJIIOB: JIA0OpaTOPHBIN pakTUKyM / A.B.
Mamnskos, . /. Huzkuna. — M.: U1l MATH, 2005. — 40c.

6. MamonoBa, @.C.MexaHn4eCKUe UCTIBITAHUS Ha pacTsokeHue. OnpeneneHue
MIPOYHOCTHBIX M IJTACTUYECKUX XapaKTEPUCTUK (METOAMUECKHE YKa3aHUs K
nabopatopHoii padore) / @.C. Mamonoga, }O.b. Eroposa, A.B. Jlpanunun. — M.: U1
MATU, 2006. — 23c.

7. Eropoga, 10.b. [lepBuunas ctaTuctudeckas 00paboTKa pe3yIbTaToOB MEXaHHIECKUX
ucneiTanuii B mporpamme STADIA (MeTogudeckue yka3aHusl K MPAKTUUECKOMY
3ansaTuio) / FO.Bb. Eroposa, ®.C. MamonoBa, A.B. [Ipanunun. — M.: U1l MATH, 2006.
—15c.

8. dpanunun, A.B. /IlnarpaMMbl COCTOSHHS ABOMHBIX METAINTIMYECKUX CUCTEM
(MeTomMYeCcKHe yKa3aHUs K MpaKTUIeCcKoMy 3aHATHI0). — M.: MATH, 2013. — 30c.

9. HdpanuiuH, A.B. PacueTHO-3KCTIepUMEHTaIbHAS OIIEHKA XapaKTEPUCTUK
COTIPOTHUBJICHHSI YCTANIOCTH (METOIMYECKUE YKa3aHUS K IPAKTUYECKOMY 3aHATHIO). — M.:
MATU, 2013. —21c.

7. IEPEYEHDL PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», HEOBXOJIUMBIX J1J151 OCBOEHUS
JUCHUIIIAHBI

Jnist obecriedernst 00pa3oBaTeNLHOTO Mpoliecca Mo TUCIUTUTHHE 00yYaronuMCst
MPEIOCTABISECTCS BOBMOKHOCTH KPYIIIOCYTOUHOTO TUCTAHIIHOHHOTO WHINBUAYATHHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHUCTEMAM M3 JIF000# TOUKH, B KOTOPO UMEeTCs
noctyn K cetu « THTepHEeT.

HaumeHoBaHue pecypca | NuTepHeT-cChLIIKA HA pecypce

"ZNANIUM.COM"

Horoop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
OO0 "3HAHUYM" C «18»12.2020 . mo «17»12.2021 r

JHoroBop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 . mo «31»12.2022 ¢

Horosop Ne 36¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 1. o «31»12.2023 r
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00O "NU3nareancTBo Jlannp"

Horosop Ne 027-1-0234-21 or 18.02.2021 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 or 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

00O "DuexTponnoe m3naTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO
"Onexrponnoe uzaarenbctBo FOPAUT" nst CIIO C
«04»12.2020 1. mo «03»12.2021

https://urait.ru/

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO
"OnexrponHoe uznarenbctBa KOPAUT" C «04»12.2020 1.
no «03»12.2021 r

https://urait.ru/

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO
"Onexkrponnoe uzaarenbctBo FOPAUT" C «04»12.2021 1.
o «03»12.2022 r

https://urait.ru/

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niist CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOQO "2nexTpoHHOE
n3narenscTBo JOPAUT" noia CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHN

OnexTtponHas 6ubnuoreka MAU (cooctBernocts MAN).
JInnensuonnslil norosop Ne 0267-HNY-13 or
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHMs porpammsl 111 OBM
ABTOMaTH3MPOBAaHHAS WHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubanoTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

ueKkTpoHHast Onbamnorexka Koncopunyma apoxkocmMuuyeckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenue o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbI# 00BETMHEHHBIA a9POKOCMHUUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTeuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo
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buoaunorexa POOU

Bu6nuoreka POOU |http://www.rfbr.rw/rffi/ru/library
Ennnoe okHO 10cTyna Kk o00pa3oBarejibHbIM pecypcam
Enunoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM |http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU |http://p01pred.c0m
00O "PYHOB"
Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHDB" C «07»12.2020 r. o «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

JHoroop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OO0O "HanmonansHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horoop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"Hanumonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horoop Ne 027-1-1467-22 ot 09.06.2022 ¢ OO0 https://text.rucont.ru/
"Hanwmonanenerit udpoBoit pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"

JloroBop o mpenoctaBieHuu aocryna k Hanmmonanesno#t  |http://H306.pd
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8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJIEHTOB MPHU U3YUECHUHN
JTUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha PopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosTenbHast paboTa CTyJ€HTOB IPOBOJUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BAaTh TPYIIIOBOE U3yUEHHE MAaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJI0KHUTEIHHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOCHUS U3y4aeMOU TUCIUIUINHBI JOCTUTAeTCs MpU
MMOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO IMO3BOJISET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJIEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOIIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 10 MPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MIPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu u3yyennn Matepuaia HeOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHana, a
Ha TIOHUMaHUe ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET TOHSTh
METOOJOTHIO U3y4aeMOU TUCIUIIINHBI.

9. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U,
NCHOJIB3YEMBIX ITPU OCYINECTBJIEHUUA
OBPA3OBATEJIBHOI'O NTPOLECCA 1O INCHUIIVIMHE

JlucuuIuinHa OpeMHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOH TEXHKH, PECypCOB
nH(pOpMAITMOHHO-TEJIEKOMMYHHUKAITMOHHON ceTh "MHTepHeT", anekTponHoi onbamnoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOpPMAITHH.

Ilpozpammnoe ooecneuenue, Hnmepnem-pecypcol, 31eKmpoHHble OUOTUOMEYHbIE CUCEMDbL:
Microsoft Windows, Microsoft Office, Kaspersky Security
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10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

1. JIexuimoHHBIE 3aHATHA

1.1. KOHCHEKT JIeKUHI MO TUCIUIIIIMHE B SJIEKTPOHHOM BHUJIE;

1.2.  KoMmIueKT 3JeKTpOHHBIX MTPE3CHTAIIHNI/CITaiI0B;

1.3.  Ayautopus kadenpsr « TeXHOIOTHS ¥ aBTOMATH3aIUsI 00pabOTKH MaTEpHAIIOBY,
OCHAIIICHHAs TPE3CHTAIIMOHHON TEXHUKOHN (BUICOTPOEKTOP, SKPaH, HOYTOYK).

2. JlabGopaTtopHbie pabOTHI

2.1. Jlaboparopus «MeTamioBeeHUE U TepMUUYEcKas 00paboTKa», OCHAIICHHAS ONITHYECKUMU
MeTauiorpadpu4ecKuMy MUKPOCKOIIaMH M KOMILJIEKTOM MUKpOLUTH(OB, cTeHaoM: "/luarpamma
COCTOSIHMSI JK€JI€30-1IEMEHTHUT".

3. IlpakTuueckue 3aHATHUS

3.1. KommnsrorepHsrii knacc kadeapsl « TexHomorus u aBroMaru3aius 00padoTKu
MaTepUaioBy;

3.2. IlpeseHTanmoHHas TeXHUKA (BHACOMPOCKTOP, IKPaH, HOYTOYK);

3.3. Ilaketsl mporpaMMHOTO oOecredeHus 00Iero Ha3HaueHus (TEKCTOBbIM peaakTop Word
2007, Tabmuansiit mporeccop Excel 2007, mporpamma co3nanusi ¥ IEMOHCTPAITUU TIPE3SHTAINMA
PowerPoint 2007).
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Hpnnoxenne 1
K padoueii nporpaMMe JUCHUTIJIHHBI
«Dusznyeckoe METAJIJIOBEACHUEC))

AHHoOTauus padoyeil MporpaMMal

Juciunmnaa "®u3ndeckoe MeTamuioBeaeHue" apisercs dyacThio "bioka 1 Juciumimmae:"
JUCHUIUINH OJATOTOBKHU CTY/ACHTOB 110 HampasiieHuto noarotoku 22.03.01 "MarepuanoBenaeHue
U TEXHOJIOruu MarepuanoB'. JlucuuniauHa peanusyercs Ha "MOoCKOBCKOIO aBUAIIMOHHOTO
WHCTUTYTA (HAIMOHAJILHOTO MCCIIeI0OBATEILCKOTO YHUBEpcUTeTa)" Kadenpoii (kadeapamu) .

JlucuumuinHa HarelieHa Ha ¢popMupoBanue cienyrommx kommnereniuii: [TIKP-6, ITKP-9.

ConeprxaHue JUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: TEOPUEH YUCTHIX
METAJIJIOB, TEOPHUEH Mpoliecca KPUCTAIU3AIMU METAJUIOB U CTPOCHUEM METAJTMYECKOTO
CJINTKA, TEOPUEH ABOMHBIX AHMArpaMM COCTOSIHUS METAJUIMUYECKUX CUCTEM, AaHAIU30M
JMarpaMMbl COCTOSIHUS "KeJe3I0-IIEMEHTHT" U MUKPOCTPYKTYPbI CTajlel U OeNIbIX YyTyHOB,
TEOPETUIECKUM PACCMOTPEHHUEM OCHOBHBIX (DU3MUECKUX U MEXaHUYECKUX CBOHCTB
METaJNIMYECKUX MaTEePHUATIOB, HANOOJee pacCIpPOCTPAHCHHBIMU HA MPAKTHUKE METOIaMHU
ornpenencHus PU3NKO-MEXaHUIECKUX CBOWCTB METAJIOB U CIIJIaBOB, (PHU3NUIECKUMU OCHOBAMU
pa3pylIeHHs] METAJIOB U CIJIaBOB.TEOPUEN YUCTHIX METAJIOB, TEOPHEH mporecca
KPUCTAJTU3ALMHI METAJIOB U CTPOCHUEM METANIMYECKOIO CIIMTKA, TEOPUEH ABOMHBIX AMArpaMm
COCTOSIHUSI METAJUNIMYECKUX CUCTEM, aHAJIM30M JUarpaMMbl COCTOSIHUS " KeNe31[0-1IeMEHTUT" 1
MUKPOCTPYKTYPBI CTATCH U OETBIX YyTYHOB, TEOPETUIECKUM PACCMOTPEHUEM OCHOBHBIX
(U3MYECKUX U MEXAaHHMYECKUX CBOMCTB METAJUIMYECKUX MAaTepPHAlIOB, HanOoee
pacipoCTPaHEHHBIMH HA MPAKTHKE METOIaMU OTpeneIeHHs PU3NKO-MEXaHUIECKUX CBOKCTB
METaJJIOB ¥ CIIaBOB, (PH3UIECKUMU OCHOBAMU Pa3pyIICHUS METAIIOB U CILIABOB.

[IpenogaBanue AUCHUILTUHBI TPEyCMAaTPUBACT CIIEAYIOIIHE (POPMBI OpraHU3alun
yuebHoro nporecca: Jlekuus, Ilpakrudeckoe 3ansatue, JlaboparopHas pabdora.

[IporpamMmMoit AUCIUIUIMHBI TPEAYCMOTPEHBI CAEAYIONIUE BUIBI KOHTPOJIS: MPOMEKYTOUHAS
arrecranus B opme 3ader (4 cemectp), Dx3ameH (5 cemecTp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 5 3a4eTHBIX equHuIl, 180 Jacos.
[IporpamMmmMoit AUCIUIUIMHBI TPEAYCMOTPEHBI JIEKIUOHHBIE (32 yacoB), npakTuieckue (32 yacon),
naboparopusie (16 gacoB) 3aHATHS U (64 4aCOB) CAMOCTOSITENEHOM PabOTHI CTY/ICHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«Dusznyeckoe METAJIJIOBEACHUEC))

IIpukpensieHHbie Paitabl
PeanbHble ABOIiHBIE TUATPAMMBI COCTOSIHUSI MeTa/LTHYecKnX cuctem.pdf

Jk3ameH (5 cemectp).pdf

3auer (4 cemectp).pdf
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PeasibHble 1BOMHBIE TUATPAMMBI COCTOSTHUSI MeTA/LIHYeCKUX cucteM.pdf

Biaok Ne6 ®M 4 cemectp

Pa3znen Nel J{uarpammel cocrosinust (JC) u cTpykTypa CIIaBOB Pa3jIMyHOIO TUIIA

Tunosoe 3apanue Nel PeanbHble JBOHHBIE JUArPaMMBbl COCTOSIHUS
METAUINYECKUX CUCTEM

Tumn: Pedepar
TpynoemkocTh(00beM YacoB): 28
TemaTuka: J[uarpaMMbl COCTOSIHUSI U CTPYKTYpa JIBOWHBIX CIUTABOB.

JlnarpaMMsl COCTOSIHUS U CTPYKTYpa CIUIABOBPA3JIMYHOIO THUIIA.

TunoBblie BapuaHTbI:

LN ULAWNE

NNNNNNRRRRRRRRRR
GARWNPROLONDUIAWNEO

Ounarpamma coctosiHus Al — Fe. CniaBbl Ha ocHoBe cuctembl Al — Fe.

Ounarpamma coctosiHus Al — Si. JluteiHble antoMUHUEBbBIE CNAaBbl HA OCHOBE cucTemMsbl Al — Si.
Ounarpamma coctoaHua Al — Mn. lebopmumpyemble cnaasbl HA OCHoBe cucTembl Al — Mn.
Ounarpamma coctoaHua Al — Mg. edopmupyemble cnnasbl Ha ocHoBe cuctemol Al — Mg.
Ounarpamma coctoaHua Al — Cu. lypantoMuHbl.

Ounarpamma coctosiHus Al — Li. ANtoMUHNEBO-TUTUEBBIE CMNABbI.

Onarpamma coctosHusa Al — Mg. JluTeiHble aNtoMUHMEBDbIE CNJ1aBbl HA OCHOBe cucTembl Al — Mg.
Ounarpamma coctosiHus Al — Cu. JlIuTenHble antoMUHUEBBIE CNAaBbl Ha ocHoBe cuctembl Al — Cu.
Ownarpamma coctosHus Al — Be. Cnnasbl Ha ocHoBe bepunnua.

Ounarpamma coctosHua Ti— Al. CnnaBbl Ha OCHOBE aIlOMUHUAOB TUTaHa.

Ownarpamma coctosaHus Ti — H,. BanaHue Bogopoa Ha CBOMCTBA TUTaHa M ero Cn/iaBos.
Ounarpamma coctosaHus Ti— Al. Jebopmupyembie a-cniasbl TUTaHa.

Ownarpamma coctosaHus Ti — Al. Jedopmupyemblie nceBao-a-cnaaBbl TUTaHa.

Ownarpamma coctosHusa Ti— Mo. edopmupyemble B-cnnasbl TUTAHa.

Onarpamma coctoanua Cu —Zn. JlaTyHU.

Ounarpamma coctossHus Cu — Sn. OnoBsiHHbIe BPOH3bI.

Ounarpamma coctosiHua Cu — Al. AntomumHmeBble 6POH3bI.

Ounarpamma coctosiHus Cu — Be. bepunnmesbie 6pOH3bI.

Ounarpamma coctoaHuna Cu — Cu,0. BanaHue npumeceit Ha CTPYKTYpY U CBOMCTBA Meau.
Ouarpamma coctoanHua Cu — Ni. MegHOHUKeneBble cnaasbl.

Ownarpamma coctoaHua Ni— Cr. Huxpombl u peppoHUXpombl.

Ounarpamma coctoaHua Ni— Cr. apocTonKkme HuKeneBble CnaaBbl.

Ounarpamma coctoanua Ni— Al. edopmupyemble *KaponpouHble HUKeNeBble CMNIaBbI.
Ounarpamma coctoaHua Ni— Al. JIuteiiHble XaponpoyHble HUKeeBble CMNABbI.

Ouarpamma coctoaHua cuctembl Mo — O,. XN1agHONOMKOCTb TYroniiaBKMX MeTannos.



Jk3ameH (5 cemectp).pdf

IIpomexyTounas arrectanusi Ne2
Dk3ameH (5 cemectp)

Cemectp: 5
Bua xouTpoas: O
Bomnpocnr:

1. TIIOTHOCTB U CKUMaEeMOCTh METaJIIOB.

MarHuTHBIE CBOIICTBAa METAJIIOB: TMaMarHeTUKH, TapaMarHeTUKH, (eppOMarHeTHKH.

Brnusinue nerupoBanusi, HakIemna, NOIMMOPGHOTO MPEBPALEHUS U TEPMUYECKON

00pabOTKH Ha 3TU CBOICTBA.

TemnoBoe paciupenne Metaios. [Ipupoaa TemI0BOro pacumpeHus MeTaljIoB.

3axoH ['pronaiizeHa. TemionpoBoAHOCTh METAJUIOB U CILIABOB.

TemnepaTyponpoBOJHOCTh METAILIOB.

3akon Bunemana-®pana.

Brnusinue Texnonornyeckux (pakTopoB Ha TEIIO(U3HUECKHUE CBOMCTBA METAJLIIOB.

DEeKTPONIPOBOIHOCTD U AJIEKTPOCOIPOTUBIICHHUE.

0. 3akon Maruccena.

11. BnusiHue jJerupoBaHus, HaKJIeNa U TePMOOOPaOOTKH Ha 3JIEKTPOCONPOTHBIICHHE.

12. TepmoanekTpruecKkre CBOMCTBa METAIOB U cIiIaBoB. D¢ ekt 3eedeka.

13. Tepmo3eKTpUUIECKHE CBOWCTBA METAILIOB U cIIaBoB. D¢ ¢ekT [lenpThe.

14. TepmoanexTprueckue CBOICTBa MeTaioB U ciiaBoB. D dexT TomcoHa.

15. TOAC oxgnoda3HbIX 1 ABYX(a3HBIX CIUIABOB.

16. MexaHu3MBbI IJIaCTHYECKON TeopMaliuy MEeTasioB.

17. TIpo4HOCTHBIC U TUIACTHYECKHUE CBOMCTBA MPU MCIIBITAHUSAX HA PACTSKCHHE.

18. VcnipiTanus Ha cxaTHE U U3THO.

19. MexaHu3MBI 3apOKICHUS U PA3BUTHSI TPEIIHH.

20. Bsizkoe 1 XpyTKoe pa3pylieHue.

21. X71aTHOTOMKOCTb.

22. 3aMeJIeHHOE pa3pyllieHue.

23. Ilpupona yCTallOCTHOTO Pa3pyIICHHS.

24. MeTofpl UCTIBITAHUS M PA3HOBUIHOCTH IIHUKJIOB HATPSHKEHUH.

25. ManonukioBasi ¥ MHOTOLIUKIIOBAsI yCTAJIOCTb.

26. JluarpamMMa ycTanocTHOTO pazpyiieHus. OCOOEHHOCTH YCTaIOCTHOTO U3JIOMA.

27. SIBnenue nmon3ydectu. Pusnueckas MpUpo/Ia MOJI3YIeCTH.

28. Jlnarpamma nonisydyecTu. Busbl nonsydecT.

29. JInurenbHas MPOYHOCTH U JOITOBEYHOCTH. METOBI HCITBITAHHUS.

30. ®uznueckuit cmpica TBepAocTU. Kimaccudukaius BUA0B TBEPIOCTH.

31. Teepmocth o bpunemtro, TBepAOCTs 0 BuKkepcy, TBepaocTh 1o PokBeTy, MUKpO-
TBEPJIOCTb.

32. B3auMOCBsI3b MEXKTy pPa3IUIHBIMU BUIAMH TBEPIOCTH.
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3auert (4 cemecTp).pdf

IIpomexyTounas arrecranusi Nel
3aueT (4 cemecTp)

Cemecrtp: 4
Bua xontpous: 34
Bomnpocnr:
1. Knaccudukarus metauioB. CTpoeHHE U CBOWCTBA YHCTHIX METAJIJIOB.
2. Kpucrammmdeckoe CTpoeHHe MeTauioB. M30Tpornus U aHU30TPOIIHSI TE.
3. JledeKThl KpUCTAUTNIECKOTO CTPOCHHUS.
4. Tlonumopdu3m MeTaIos.
5. DHepreTnyeckue yCIOBHS MPOIECcCa KPUCTAIUTH3AIMH. 3aKOHBI KPUCTAJUTH3ALII|H.
6. CrpoeHue peanapHOTro ciautka. MoauduimpoBaHue paciiaBoB.
7. OOmme cBeneHus o cruiaBax. [Ipasuna ¢a3 ['n66ca.
8. Bujabl B3aMMOJCHCTBHS MEXIYy KOMIIOHEHTaMH: TBEPJIBIC PACTBOPHI, XUMHUYCCKHUEC

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

COEZIMHEHUS, MEXaHUYECKHE CMECH.
Huarpammel coctosausi. O6mue noustus. [IpaBuna oTpe3kos.

JBoiinble JIC cucremsl, ¢ HEOrpaHUYEHHON PaCTBOPUMOCTbI0 KOMIIOHEHTOB.

J1C sBrexTnueckoro tuna. Knaccuukanus 3Tux CIiaBoB.

Kpucrannuzanus pa3iuyHblX cIuiaBoB. KpuBble 0XJ1aX/1€HUS U CXEMBI CTPYKTYD.

JIC cru1aBoB ¢ NEPUTEKTUYECKUM MPEBPAILEHUEM.

JIC crinaBoB XMMHUYECKMM COSAMHEHUEM U NOIMMOP(HBIM ITPEBpAILEHUEM.

Huarpammbl «CocTaB-cBoicTBay MeTauinueckux cucreM. 3akonsl H.C.KypHakosa.
OU3NKO-XMMUYECKHUE CBOMCTBA XkKelle3a U yriepoJia.

[Tonumopdusm xenesa.

B3aumoneiicTBue jxene3a C yriepojaoM: ayCTeHHT, (peppuT, LEMEHTHT, MEXaHU4eCKHe
cMecH (epiurt, aeae0ypur).

3HaueHue JINHUHN U TOYEK UarpaMMbl COCTOSIHUSL, HOHBAPUAHTHBIE IIPEBPAILICHHUS.
KpuBble oxs1ax1eHNs U CXEMbI CTPYKTYP Pa3INYHbIX KEJIE3HBIX CIIJIABOB.
Knaccugukanus sxene3oyriepoaucThIX CIJIaBoB: 1) Mo CTPYKType; 2) o Ha3HAYEHUIo; 3)
M0 CI0CcO0y MPOU3BO/ICTBA.





