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1. HEJH OCBOEHUS THCHUAIIIAHDLL
Uens OCBOBHHS JUCITHITITHHEL «MarepHanoBeIeHHE - npuobpeTeHue
.obmenpodeccHoHABHEIX KOMIIETEHIHH, TTpeIyCMOTpeHHbIX Tpebosanuamu GI'OC BO, cBazaHHbIx
C Hay4YHEIMM OCHOBaMH BEIDOpZ MaTepHaNa C YHeTOM €0 COCTaBa, CTPYKTYDHI, TEPMHUECKOH
00paboTKM M JOCTHTalOIUXCS IIPH 3TOM IKCIUIYATALMOHHLIX M TEXHONOTHYECKHX CBOMCTE.

H606X0,E[HMBIX A1 MATAHOCTPOCHH A,

3amauu:

HMMETh COBPEMEHHEIC 3HAHUS 00 OCHOBHBIX T'DYNNAX HCIIONB3YEMEIX MATEPHANOB, CBOKCTRAX 3THX
rpynn 1 00 obnacTi IprEMeNeiTs;
HNPaBHIBHO OIICHHBATH CBOMCTBA TOFO MNM MHOIO MATEpHAJA, aHaanpysI YCITOBHS HM3rOTOBAEIIHS
H3JIeTHs 1 CPOK €0 SKCINTYaTallHu,
HMETH TIPaBHIBHO CHOPMHPOBAHHBIE HAYYHBIE IIPEICTARIEHHAS O DEATBHEX BOIMOIKHOCTHX
YAYYIIEHHS KaKuX-TH00 CBOMCTB METAMNOB HIIH CILIABOB IIYTEM M3MEHEHH ET0 CTPYKTYPLI;

3HaTh 000 BCeX cmocobax YNPOYHEHHS METAIOB HIM CIIIABOB, KOTOPBIE MOTYT oGecnetme
JONTOBEYHOCTE B paboTOCHOCOOHOCTh M3 IEMIL,

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OITOTI

Hucnunmmna « MarepranoeeieHae» OTHOCHTCS k obg3aTensHoil wactu OITOIT BO.

3. IIIAHAPYEMBIE PE3VIIBTATBI OBYUYEHMWS HO JUCHAIIMHE

IInannpyemele pe3ynbTarsl OOY4eHHS MO IHCLMIUIMHE, COOTHECEHHBIE ¢ IUIAHHPYEMBIMH
pesynpTataMi ocsoerust OIIOIT (koMneTeHOMIME ¥ HHARKATOPAMH JOCTHMXEHAS KOMIISTEHIIHH )

Ilnanupyemele pe3ynbTaTel 00yUeHHS [0 AHCLUILUTHHE, B
COOTBETCTBMHU ¢ HHAMKATOPOM JOCTHIKEHHS KOMITETSHIUH

dopmupyembie 7 Te— Haumenosanue
KOMIIETEHUHH
JOCTHMEHMS OLEHOUHOTO
(K00, codepxcanue
Kommemenyui) KOMIIETEHLIUH Pesynoratel 00yueHus o QUCUHITIMHE cpeacTea
. {100, codeparcanue
uHOuKamopa)
OIIK-1. Crocoben OIK-1.1. 3naer | 3HAaeT OCHOBHBIE  TIpYIIIBl  COBPEMEHHBIX YCTHBIE B
perIaTh 3axaun (usHyECcKHe, MaTepHaIoB, WX cBolicTBa W obnactu TECTOBLIE
npotdeccHoHaNbHOR | €CTECTBEHHOHAYYHEIE H | IIPHMEHCHHS, BGIPOCH,
HEATENBHOCTH Ha obIeHHKEHEpHBIE thuznueckyio CYLIHOCTD ABneHuit, | npakTHueckue
OCHOBC FIPHMEHEHHA | 3aKOHBI M IOPMHLMIL B | IPOHMCXOOSIINX B MaTepHakaXx B YCIOBHAX 3@ 1AM M
- eCTECTBEHHOHAYUHBIX | cBoel [IPOM3BOACTBA NOA BO3ARICTDHEM  BIISILHHX
H 00IIEHDKEHEHPHLIX | podeccHonanbHO daxTopoB (HarpeRa, OXAWKOEHHA H Op.), HX
SHAHHH, METOAOB IIeATeJLHOCTH. BIHMSAHMA Ha CTPYKTYPY, & CTPYKTYPbl — Ha
MATEMATHICCKOTO CBOMCTBA COBpPEMEHHBIX METANNHMECKHX W
AHANH3A H HEMETATNHYECKHUX MaTepHalIOB;
MOICTHPOBAHKHS crnocobel YNpoUHEeHUA METAJVIOB MM CIJaBoB,
KOTOpbIE MOIYT ODGCHEYHTbL NONTOBEYHOCTH H
paboTococofHOCTE H3le A
OIK-1.2. Vmeer | ¥YMeeT aHaTH3UpOBaTE (ajoBwie NpeBpallleHna
HCIOJIB30RATE TpH  HArpeBaHWM M OXALKACHHH CMNABOS,
OCHOBHbI€ TONB3YSCh AHArpaMMaMM COCTOSHHA NBOHHBIX
IKCMEPHUMEHTANEHBIE CHCTEM; OMPENenaTh MEXaHudecKue CBOHCTERA
METOIBl OIpemeAeHHd | mpu CTATUYECKHX i JUHAMHYECKUX
(PH3HKO-XHMHUECKHX HCABITAHHAX AHATHIHPOBATh PE3YNBTATHl 3THX
CBOHCTB MaTepHayioB H | HCHBITAHMIT NS CPABHHUTEABHON  OUEHKM
H3JENMH M3 HMX, d | MATCPHANOR; BLIABAATL Ha LUIHGAX THOHYHBIE
TAKKE OPUKNAJHLIE | CTPYKTYPHBIE — COCTaBISIOINHE,  NPOBOAMTD
TPOTPAMMEI M CpelcTBa | MeTannorpadiecknii aHaii3 NpOMBILINEHHBIX
aBTOMATHYECKOTO cranefi M YYryHOB, LIBETHRIX MeTaJIOR H
OpPOBKTHPOBAHUA IIPH | CINAROE;




PELIeHHH HHXCHEePHEIX | NPaBHibHO OLEHHBATh CcBOIfCTRA

3aaa4. MAIIHHOCTPOUTEIbHEIX MaTepHaJIOR,
AHANU3HPYA YCIOBMA W3TOTOBIEHUS H3NENTHS H
CPOK €ro IKCIINYATALHH

OIIK-1.3. Braneer | Bnageer CHOCOBHOCTLIO TIPHITHMETL

11aBBIKAMHY TEXHUYCCKH  ODOCHOBUHHBIE — PELUCHHS 1O

HCTIONBIOBAHHS BLIGOPY MaTePHAIOB;

MaTeMAaTHIECKOI'O HaBBIKAMH OllpeaeNeH A TBEPHOCTH

amnmapara JUis | KOHCTPYKUMOHHEIX HHCTPYMEHTRIBHBIX

OIHCAHNA, aHayusa, | MaTepHancs, paboThl HA CBETOBOM MHKPOCKONE

TEOPETHHECKOTD "

SKCIIEPHMEHTAIBEHOIO

HCCHeI0BaHuS

(PH3MIECKHX H

XUMHUSCKUX — CHOTEM,

SABIEHUH H MPOLECCOB,

HCTIONB30BAHHA B

oByveHIM i

npodeccHoHANbHOH

OEeATENBHOCTH,

4. OFBbEM U CTPYKTYPA JTUCHUTIJINHLI

TpyIoeMKOCTE THCHHINEMBL COCLabie! 4 sauerHsle eAuHuib, 144 yaca,

dopma o6yvyeHUA — OUHAN

TeMaTngyeckuii njag

KonraktHas pabota
ofyvaromHxcs
C MEJarorH4ecKuM
< paboOTHHKOM 5 Dopmbl
N g E z ,§ E ) TEKYLIETO KOHTPOA
Ne HawumeHoBaHHE TeM W/HITH § § = \§ § = § 5 YCTeBaeMocTH.
' PAa3AEIOB/TEM AHUCIUHILIHBL = = = 8 Sl s K 2'g popma .
. &) 5 SR 218 8 g 9| npomexyTouHOM |
X g K T 1R 3|2 ATTECTALHH
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Pazaen 1. Beenenue. Knaccudukanus
1 | matepuanos. KpHcTaninueckoe 2 1-2 3 3 i
CTpOCHHE METANIIOB.
2 Pazpen 2. Kputepun oueHkH 5 23 9 10 3 ]
MATEPHaJIOB. : ;
5 Pasgien 3. Mnacruyeckas aedopManus u 2| 34 ) ” 5
PEKPHCTAITH3ALMA METAILIOB,
4 Pazzen 4. 3aKoHb! KPHCTAILIH3ALKH 2 4 1 5 9
METZILIOB.
5 | Pasmen 5. OcHoBbI TEODHH CTIABOB. 2| 46 5 2 4 | PeiituHr-xoHTpons |
6 | Pasnen 6. Crinasel Ha OCHOBE EINE3A. 2 [ 711 | 10 10 7 PeliTHHr-koHTpOIb 2
7 | Paznen 7. LipeTHble MeTAINRI H CILTABEL. 2 112-13 | 4 4 4 .
8 | Paspen 8. KoMnosnuuoHHBsle MaTepians | 2 14 2 3 i
: Pazzen 9. HanoctpyKTypHBIE |
9 | maTepuansl. Hemetamiuueckue 2 [1517] 6 6
MATEPHABI.
10 | Paszmen 10. Buiop matepualnos. 18 2 6 2 PelTUHIM-KORTPOAL 3
Hroro mo gucunnianbe: | 2 18 36 36 36 Dxzamed (36 vacos)




ConepxraHue JIEKIMOHHBIX 3aHATHH (10 JUCITHILTHHE

Pazden 1. Beedenue. Knaccugpurayusn mamepuanos. Kpucmaniuieckoe cmpoenue Memanios.

Tema 1.1. 3mauenme, mens H 3amaud Kypca «Marepuanoseaenue». Knaccuuialis
MATEPHATIOR.

Tema 1.2. Kpucranmmueckoe crpoenne MeTamios. JedeKThl KPUCTAUIOB H UX BIMslME 1ia
croficTea. KpaeBLie H BHHTOBEIE QUCIOKALIHL.

Pasden 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. Crpyxrypa. MEKpPOCIPYKTYPHBIH anaius. MaKpoCTpYKTypHEIH aHamus, MeTons
0OHAPYKEHMS TIOBEPXHOCTHEIX ¥ BHYTPEHHUX He(ekToB.

Tema 2.2. Mexannueckue cpoHcTBa. MeTOABI H3MEpPEHMS TBEPAOCTH: METOZIDI bpunesnns,
Poxsenna, Buxkepca, MukpoTsepaocTs, [onsau, [llopa, Mooca. Onpenenenye yaapHoit BA3KOCTH
METAJIOB M CILIABOB. ‘

Tema 2.3. PeHTreHOCTPYKTYPHOE HCCIIEHOBAHHE METAIIIOB.

Pasden 3. Inacmuueckan deghopmayus u pexpucmaniusayus Memanios.

Tema 3.1. Brnugsme Haknena Ha CBoicTBa MeTauiop. MCIonp30BaHHE Hakjiena B
MAaNIHHOCTPOSHHH. ' _

Tema 3.2. Biuaaye TeMIlepaTypsl Ha CTPYKTYPY U CBOHCTBA Ne(pOpMHPOBAHHOFO METAILIA,

Pasden 4. 3axouwr kpucmaniuzayuu Memannos.

Tema 4.1. 3akone! KpucTamm3anuu MeTamioB. CBoGoxHAS SHEPrHA M 3HTponHs. CKpbITas
TEIUTOTA KPRCTAUIH3ATIHH.

Tema 4.2. Yrpasnerue pazMepoM sepua. CTPOSHHE KPHCTAIUIMYECKOIO CIUTKA.

Pazden 5. Ocnoser meopuu cnrasoa.

Tema 5.1. Buapr crinapos. Tlpasuro das. [locTpoenue jquarpaMM COCTOSHHS.

Tema 5.2. [luarpamMmpl COCTOAHHSA MBONHEIX CINABOB: ¢ MOJIHOR PACTBOPHMOCTLIO H ¢ I1OJIHOI
HEPacTBOPHMOCTEIO. J{MarpaMMBl COCTOAHMSA NRBOMHOIO CIJIaBa C OrPaHAYEHHOH pPACTBOPHMOCTLIO.
Huarpamma cocrosmms JBOHHOrO CIUIapa ¢ JOMHMOP(HEIME IpeBpaieHHaMH. Jzarpamma
COCTOSIHUS! JIBOHHOTO CIINaBa ¢ YCTOHYHBBIM XHMHUECKHM COCOHHEHUEM.

Tema 5.3. Cpa3b MEXIY THIOM IHATPAMMEI COCTOSHHUS IBOHHBIX CIIIABOB M CROMCTBaMMU
CILTAROB.

FPazden 6. Crnasut na ocrose acenesa.

Tema 6.1. Kemeso u ero cruiasel. [Tomumopdusm sxenesa. JluarpamMma COCTOSHHS CILTABOB
KEIE3a ¢ YIIIEPOAOM.

Tema 6.2. Yrnepomuctele cTanu. Biausgmue XHMCOCTaBa Ha CTPYKTYPY M CBOICTBA CTalM.
Brungaue mpumeceii va cBoiicta cTanel. KnaccHukanus 1 MapKEpOBKa YIIepOIHCTBIX CTaNel,

Tema 6.3. Uyrynst. benble, cepble, BRICOKONIPOYHBIE W KOBKHE UyryHel BnudHue npumeceii Ha
CBOHCTBA 4yryHOB. [I[prMeHeRre YyryHOB B MAIIMHOCTPOEHUH.

Tema 6.4. QasoBble NpeBpallicHHS B CTANAX MPU HACPEBE H OXIAKIECHHH: ayCTEHH3AIA.
NEPIHTHOE H MAPTEHCHTHOE NPEBPAleH s, IPERPAIieHHe MIPH OTIIYCKe.

Tema 6.5. Bunsr tepmudeckoit o6paGotku. ODKHI CTAIM M €ro BIMSHHE Ha CTPYKTYPY H
CBOHCTBA. 3aKalKa YIIEepoTHCThIX cTanelt. OTIycK cTanei.

Tema 6.6. Xumuko-repMudeckas oOpaboTka cranm, OCHOBHBIE 3aKOHOMEPHOCTH H 0OBacTh
NPHUMEHCHHEA: IEMEHTAlMI, A30THPOBAHHE, IMAHMPOBAHHE, HHUTPOLEMEHTAIMS, CH/IHLHPOBAITHE.
DoprpoBaHUe, XPOMHPOBAHAE M ATHTHPOBAHHE.

Tema 6.7. OCHOBEI JIerHpoBanms CTaNH. BIHIHAE JErHpYIOIHX 3JIEMEHTOB HA CTPYKTYPY W
CBOHCTBA CTaJIH.

Tema 6.8. Knaccuduxanus W MapKHpOBKAa JETHPOBAHHEIX crajeit. KOHCTPYKIHOHHBIE W
HHCTPYMEHTANBHEIC JIETHpOBadHble cTand. CTalmy | Criassl ¢ 0COOBIME CBOHCTBAMY.

Pazoen 7. [Jeemuvle memanne: u cnnaeer,

Tema 7.1. Menp, ee cokictra 1 061acTh IpUMEHeHH. MeIHO-HAKENCBEIE CINABbL BpoH3bL.
Jlarynn. [IpuMeHeHne MENHEIX CIIABOB.



Tema 7.2. AnroMuHHH, ero cBolicTBa U 00nacTs npuMeHeHHs. JInTelHbe 1 nehOpMHEPYeMBbIe
alOMHHHMEBbE CIUIaBLL JlopamioMMHEI H #ux TepMooOpaborka, [IpUMEHECHHC aTIOMHHHCBBLIX
CIIABOB.

Tema 7.3. Tutas, ero cBoicTBa H 001acTh nprMereHus. THTAHOBBIE CILIABBL KIacCH()UKALIU.
cBOMCTBA K 0071aCTH IPHMEHEHHUS. '

Tema 7.4. Marmuii, ero cpolicTBa u 00nacrh UPUMEHEHHS. MArHHEBBIX CIUIABLI
KnaccuuKanus, cBoifcTBa H 00IACTE IPUMEHEHHMS.

Pazden 8. Komnosuyuonnvie mamepuano.

Tema 8.1. Obmast xapakTepucTHka H Knaccupukarma. CTpoeHne, CBONCTBA U NPUMEHEHHC
KOMIIO3MLMOHHLIX MaTepHanos.

Tema 8.2. KoMImo3HMUHMOHHBIE MATEPHANEl Ha HEMETAINHUECKoH ocHoBe. I{oMMO3ZMUIHOHHbBIE
‘MaTepHaIbl Ha METAIINYeCKOH oCHOBE.

Pasden 9. Hememannuveckue mamepuanv. Hanocmpymyprule Mamepucdito,

Tema 9.1. OcofeHHOCTH CTPOCHHA H CBOHCTBA IONHMEPHEIX MaTepwanos. |lnacTMaccel, mx
0COOEHHOCTH ¥ 00/IacTH IIPHMEHCHHS B KaueCTBe KOHCTPYKIMOHHOI0 MATEPHAIIA.

Tema 9.2. Pesunrl. Kepamuxka. _

Tema 9.3. Hanomarepuaisl. Bnausuue cTpoenus Ha CBOHCTBA HAHOMAaTEPHAIOB.

Pazoden 10. Buibop mamepuanog.

Tema 10.1. IIpoGmema BBIOOpa MaTepuana. DKCIUIyaTalMOHHAS HAJSKHOCTH Marepuana.
TexHOTOrHIHOCTE MaTepHala. JKOHOMIIHOCTE MaTepHaa.

Tema 10.2. Obmue pexoMeHIANHK 110 BRIGOPY MAPKH CTANH.

3aKmoYeHue.

Copep:xanue 1a00paTOPHBIX 3AHATHIH M0 TUCUHNUINHE

Pasoen 2. Kpumepuu oyenxu Mamepuanog. ‘

Tema 2.1. Crpykrypa. MuUKpOCTpYKTYpHEIH aHanu3. MaxpocTpyKTYPHBIH aHamu3. MeToxs!
0BHapyKEHHs TOBEPXHOCTHEIX ¥ BHYTPEHHUX JeeKToB.

Copeprranue nabopaTOPHEIX 3aHSTHH.

MuUKpOCTPYKTYPHBIH aHaTH3 METAIUIOB H CILUIABOB.

MaxpoCTpyKTYpHBEI aHaA3 H Ze(EKTOCKOIUA METAIIOB.

Tema 2.2. Mexanuyeckue cBoiicTBa. MeTONBI H3MEpEHHS TBEPAOCTH: METONL! BpHHEMTs.
Poxsennma, Buxxepca, Mukpotseprocts, [onsau, Hlopa, Mooca. Oupenenenye yaapHo# BA3KoCTH
METAilIOR M CIINIaBOB.

Tema 2.3. PeHTTeHOCTPYKTYPHOE HCCISAOBaHIE METAILIOB.

Coneprxanue naboPATOPHEIX 3AHSTHIH.

PernTreHoCTpYKTYpHEIH aHATH3.

Pasoen 3. Ilnacmuyeckas dehopmayus u pexpucmaniiuzayus Memanios.

Tema 3.1. BnusHume Haxyema #Ha cBoiicTBa MeTamnos. Mcmoms3opaHue Hakjena B
MAITHHOCTPOSHHH.,

Tema 3.2. Bansanue TeMnepaTypsl Ha CTPYKTYPY ¥ CBOMCTBA Ae()OPMHUPOBAHHOTO METAINA.

Copepxkanne 1a00paTOPHBIX 3aHATHIA.

ITnacTiyeckas neopManya H pEKpUCTAILIM3ALIT METAIOB U CIJIABOB.

Pazden 4. 3axonet kpucmannuzayuy MemaiLos.

Tema 4.1. 3axonrl xpucTanIH3anur MeTadnoR. CroOoyHas sxeprus u suTponus. CKphitas
TEIIOTA KPUCTAIIIM3aLKH.

Tema 4.2. Vnpasienue pazmepoM 3epra. CTpoeHHE KPUCTAIIIHYECKOTO CIUTKA.

Cognepxanue nabopaTopHEIX 3aHATHIA.

TIponece KpHCTAIIIA3AITHHL

Pasoen 5. Ocrosvt meopuu cnaasos..

Tema 5.1. Buapi crinaros. [lpasuno das. [Tocrpoenne quarpaMM cOCTOSHYS.



Tema 5.2. JlmarpaMMBI COCTOSHHS IBORHEIX CTIJIABOB: C HOJHOH PACTBOPUMOQCTLIO M C HONHOI
HEPACTBOPHMOCTRIO. J[HArpaMMBI COCTOSIHMS JIBOMHOLO CIUIABA ¢ OIPAHHYCHHON PACTBOPHMOCTBIO.
HMuarpaMMa COCTOAHHS IBOMHOrO cIUlaBa ¢ HONAMOPGHBIME IIpeBpamenusmu. Jnarpamma
COCTOSHKI JBOMHOIO CIUIABA C YCTOHYHUBEIM XUMHYECKAM COCTIHHCHUEM.

Tema 5.3. Crpazp MeXIy THIOM IHATPAMMBI COCTOSIHHS NBOHHBIX CILaBOB M CROHCTBAMH
CHIIaBOR.

Conepsxanne nabopaTOpHBIX 3aHATHH.

JmarpaMMel COCTOSHHS ABOHHEIX CIIABOR

Paszoen 6. Crnaser na ocrose dicenesa.

Tema 6.1. JKeneso u ero crmnasel. [lomamopdusm xenesza. JlnarpaMMa COCTOSHHS CILIABOB
JKeJe3a ¢ YIIepoIoM.

Couepxanue JabopalopiLIX 3alISITHH.

JuarpaMMa COCTOSIIHS JKeNe30-YITICPO.

Tema 6.2. VrnepomucTele cramu. Biusaxe XUMCOCTaB4 HA CTPYKTYPY W CBOMCTBA CTauiu.
BiusgHue rnipuMeceii Ha cBOMCTBa cTaleH. KﬂaccmbHKauwl M MApKHPOBKA YIJIEPOIHCTEHIX CTAIEH.

Tema 6.3. Uyrynsl. Benrle, cepble, BRICOKONPOYHEIE ¥ KOBKHE UyT'YHEL Bnusnue npumeceit Ha
¢BOHcTBA YyryHoB. [IpHMeHeHHe 9yryHOB B MAIHHHOCTPOSHHH.

Conepsxanue nabopaTOpHBIX 3aHATHIA.

MUKPOCTPYKTYPHBIH aHAIIN3 YINEPOAUCTRIX CTajlell B PABHOBECHOM COCTOAHMH ¥ UyTYHOB,

Tema 6.4. (dasoBrle IpeBpallleHHs B CTAMX [IPH HATrpeBe M OXJ'[a}I{,IIeHHF{ ayCTeHWRAIIA.
IEPIUTHOS H MAPTEHCHTHOE IIPEBPAIleHHs, IPERpAICHHE IIPH OTITYCKE., :

Tema 6.5. Buapl Tepmuueckoif o6paboTky. OTKHMI CTalH H €ro BIMAHHE Ha CTPYKTYPY H
CBOMCTBA. 3aKaiKa YIIepoaUCThIX cranel. OTIyCK cTanei.

Coneprkanue nmabopaTOPHBIX 3aHATHIA.

Tepmuyeckas 06paboTka yriepoucTEIX cTarel.

Pazoen 7. [Jgemuvie memanivl 1 crIagoL.

Tema 7.1. Mens, ee cpolicTBa W 061acTh NpuMeHeHUst, MeIHO-HUKENEBEE CIIABLl. BpoHsbl.
Jlatynn. [IppMeHeHHe MEIHBIX CILIABOB.

Tema 7.2. AmoMunui, ero cBolicrsa u 00NacTs NpUMeHeHus. JIUTeHHEIE W IeOpMHpYEMBIE
aMOMHUHACBBIE cronaBel. [ropamromuuel U X TepmooOpabotka. [IpumeneHue amOMHHHEBbIX
CILITABOB. '

Copepsxanue 1aGopaTOPHBIX 3aHITHIA.

MHKpOCTPYKTYPHBIH aHaTH3 BETHLIX CIUIABOB.

Pasoen 10. Buibop mamepuanos.

Tema 10.2. O6mue pexoMeHIAINH IO BEIOOPY MApKEL CTAJIH.

Conepxanye nabopaTOpHBIX 3aHATH.

Bribop marepuanos.

5. OHEHOYHBLIE CPEICTBA IJIsI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEKYTOYHOM ATTECTAIIMM 110 HTOI'AM OCBOEHUS! JIACHUAILIMHBI
H YYEBHO-METOIUYECKOE OFECHEYEHUE CAMOCTOSATEJBHOM PABOTHI
CTYIEHTOB

S.1. Texymmii KOHTPONL YCHEBAEMOCTH (peiimunz-konmpono 1, peimune ~KONMPO:1L. 2
petimune-konmpons 3).

Bonpocut k pelimune-xonmponio Ne 1

1. 3navyenue, mens 1 3ana4yx Kypea «Marepuanosenenncey. Kiaccndukauus MaTepHanos.

2. Kpucramnideckoe CTpoeRne MeTalnos. JedekTsl KpUCTANIOB B HX BIHAHHE Ha CBOHCTRA.
KpaeBple 1 BUHTOBBIE JUCIOKAIHH.

3. MHEKpOCTPYKTYPHBIH aHAIH3.



4. MakpoCTpyKTypHEIH aHamu3. MeToxsl 0OHAPY:KEHHS [OBEPXHOCTHBIX M BHYTPEHHHN
AetheKToB.

5. MexaHndecKkue CBOHCTRA.

6. Meronsl  M3MEpEHMA  TBEPHOCTH: MeToNH  Bpuuenna, Poxeenma, Buxxepea
MHKPOTBEPHOCTS, [Joneau, Hlopa, Mooca. Onpenenente yoapHOH BA3KOCTH METAMIOR H CIINABOB.

7. PeHTICHOCTPYKTYPHOE HCCNeAOBAHNE METAILIOB.

8. BnusHue Haxjena Ha CBOMCTBa META/LIOB. LICIIONB30BaHe HAKNENA B MAINMHOCTPOSHHH.

9. Biuanme TeMIepaTypsl Ha CTPYKTYPY M CBOMCTBA AehOPMUPOBAHHOIO METAIAA.

10. 3axonsl kpHcTAIUIH3ALUK MeTanuoB. CBoGoaHAS dHEprus U sHTpomusa. CKphITas Telora
KPHCTAIH3aLHH.

11. VYmpasaenue pasMepom 3epra. CTpoeHue KPHCTAIIMYECKOIO CARTKA,

12. Buazs! crrasos. [Ipasuno ¢as. I[Tocrpoerne quarpaMyM COCTOSHHS.

13. JduerpaMMbI COCTOSHHS MUBOMHBIX CIUIEBOB: ¢ MOJHOM PACTBOPUMOCTBIO M C HOJHOI]
HEepaCTBOPUMOCTEIO.

14. JnarpaMMbl COCTOSHHS TBOHHOIO CIIABA C OTPAHHYEHHOM PACTBOPHMOCTEIO.

15. JuarpaMma cOCTOSHHEA ABOHHOTO CIIABA C HOMUMOP(HEIMY IPEBPAIEHHIMH.

16. JluarpaMma COCTOSHHMSA ABOHHOIO CIUIABA C YCTONUMBEIM XHMHYECKHM COEIHHEHNEM.

17. Cpa3p MEXIY THIIOM JHATPaMMBL COCTOSHMS ABOMHBIX CILTABOB M CBOMCTBAMMU CILTABOB.

Bonpocwer k petimunz-xonmponio Ne 2

1. XKenezo u ero crnmarrl. [TomumopdusM sxenesa. [lnarpaMma COCTOSHHS CIJIABOB JKesesa ¢
YTIEPOJOM.

2. YroepogucThle CTanH. BimsiHue XuMcocTaBa Ha CTPYKTYPY M cBOifcTa cramy. BiusaHue
IpHMeCcei Ha cBo¥cTBa cTaneil. Knaccudukanusa 1 MapKApoBKa YIIIEpOIMCTEIX CTaleH.

3. Uyryuel. DBemwle, cepkle, BEICOKONpPOYHBIE M KOBKHE UYTYHLL Bhmamue npumeceidl Ha
cBoHcTBa UyryHoB. [IpiMenenue YyryHOB B MATIHHOCTPOCHHH.

‘ 4. dazorkie NPeBPAIEHHA B CTANAX IIPH HATPERE M OXIKNECHHH: AyCTEHU3AIH, IEPTHTHOE 1
‘MapTEeHCHTHOE NPEBPAIEHNS, IPEBPaIICHIE IIPH OTIIYCKE,

5. Buapl TepMudeckoit 06paboTku. OTXUr CTANM M €ro BIHMAHHE HA CTPYKTYPY M CBOHCTBA.
3akanka yriuepoucTsix craneii. OTnyck craneit.

6. XuMuKo-TepMuUeckas o0paboTka CTaiy, OCHOBHBIE 3aKOHOMEPHOCTH ¥  0BnacTh
IPUMCHEHU: LEMEHTalrs, a30THPOBaHHe, LHAHHPOBAHHE, HHUTPOLEMEHTALWH, CHIALMPOBAHME,
GopupoBaHHE, XPOMUPOBAHKE ¥ ATHTHPOBAHHEE.

7. OCHOBRY JIETHPOBAaHKA CTATH. BIHSHME IFervpyrOIIyX HIEMEHTOB Ha CTPYKTYPY W CBOHCTRA
CTaIH. _ '

8. Kmaccupuranns u MapKUpOBKA JETHPOBAHHBIX  cranel. KOHCTPYKUMOHHBIE U
HHCTPYMEHTAIbHBIE JISTHPOBAHHEIE cTaH. CTalli | CILIABBL ¢ 0COOBIME CBOMCTBAMH.

Bonpocwt k petimunz-konmponio Ne 3

1. Menw, ee cBolicTBa H 061acTh NpuMeHeHNs. MeIHO-HUKeNeBLIe CIUaBbl. bponsel. Jlatyuu,
IIpuMeHeHHE METHEBIX CILTABOB.

2. Amomunuit, ero cpoiictBa M 06NacTs IpuMeneHus. JluTelinble ¥ AedopMHpYeMble
aTIOMHMHMCBBIEe CIUIaBBL JlfopamroMMHEI M HX TepMooOpaborka. [IpuMenenme amOMHHHEBBIX
CIUTABOB. '

3. Turan, ero ceodcrea M 007aCTH NpUMEHEHHS. THTAHOBBIE CIUIABHL KIACCH(HKALMA.
CBOHCTRA ¥ 0DNIACTH IPHMEHEHHS.

4. Maruuif, ero cBo#icTBa H 0o0JIaCTh NPUMEHEHHS. MAarHHEBBIX CIUIABHL KIacCH(MKAIIHs.
cpolicTna 1 0OIACTL IIPIMEHCIIESI.

5. KoMnosuuoHHble MaTepransl: oOImas XxapakTepHeTika w kiaaccubukamus. CTpoenme.
CBOHCTBA H IPHMEHEHHE KOMIIO3HIHOHHEIX MATEPHAIIOR,

6. KoMmosunuoHHBIE MaTepuaibl Ha HeMeTalIHdYecKod  ocHOBe., KOMIIORMIIMOHHLIE
MaTepHaIL! Ha METAJUIHYECKOH OCHOBE.



7. OcofeHHOCTH CTpOEHMA M CBOHMCTB2 IONHMEPHBIX MaTeprayoB. [lmacTMacchl. KX
ocobenHocTH ¥ obnacTy IIpHMGHBHHH B KaueCTBE KOHCTPYKUHMOHHOTO MaTepHana.

8. Pesunsl.

9. Kepamuxa.

10. Hanomatepuansl. BnusHue cTpoeHus Ha CBOHCTBA HAHOMATEPHAIOR.

11. IIpobnema BBIOOpa MaTepuana. OKCIAyaTAMOHHAN  HAJEKHOCTb  MaTepHaa.
TexHOIOTHIHOCTE MaTepHaia. DKOHOMHYHOCTS MATEPHAIA. '

12. Obmue pexOMEHIALIHH II0 BEIOOPY MAPKY CTAIIH.

5.2. IlpoMesky TOUHAST ATTECTALNS 10 HTOraM OCBOCHHS JHUCIUIIIHEEI B opMe 3K3aMcHa,
JK3aMeHANHOHHLIE BOHPOCH]

1. 3naycHuc, uens u 3agaun Kypea «MatepuanoscacHucy. [(raccudukarmig MaTcpaanos.

2. Kpucranmiueckoe crpoenne MeTayUoB. JledekTsl KpUCTAIOB H HX BIMSAHHE Ha CBOCTBA.
KpaeBrie 0 BHHTOBBIE THCIIOKAIIAH.

3. MuKpOCTpyKTYpHEIH aHan3.

4. MakpocTpyxTypHbli apanu3. MeTomel 0OHApPYIKEHWs [IOBEPXHOCTHBIX W BHYTPEHHUX
neheKToB.

5. Mexanugeckue cpoiictBa. OnpenieneHne yIApHOR BA3KOCTH METANNOB U CILIAROB,

6. MeTompl  HM3MEpPEHHS  TBepIOCTH:  MeToisl  bpuHemnsa, Poxsenna, Bukkepca.
MHKpPOTBEpAOCTS, [lonsau, [llopa, Mooca.

7. PeHTreHOCTpYKTYPHOE UCCIIECRAHIE METAILIOB.

8. BrnuaHKe HaxIeIa Ha CBOHCTBa METaIOB. Mcnonp30oBanue HAKIEA B MAIKHOCTPOEH KM,

9. Bnuarue TeMIepaTyphl Ha CTPYKTYPY ¥ CBOHCTBa 1e)OPMUPOBAHHOTO METAIA.

10. 3axoHBI KpACTALMAIMA MeTanoB. CroGomuas sHeprud B sHTponus. CKpbiTas TernoTa
KPUCTAITHRAIIHH.

11. Ympapnenne pazmepoM 3epHa. CTpOSHHE KPHCTAIIHIECKOTO CIIHTKA.

12. Bupst cunasos. [IpaBumo das. [locTpoenre auarpaMm cOCTOSHUS.

13. [lmarpaMMBI COCTOSHMS ABONHBIX CIUI@BOB: C IIONHOM DAaCTBOPHMOCTBIO M C MOJHOM
HEPACTBOPHUMOCTRIQ.

14. HuarpaMMBl COCTOSHMS IBOHHOIO CIIABA C OTPAHHYCHHOM PacTBOPUMOCTHIO.

15. JlmarpaMma COCTOAHUS JBOHHOrO CIUABA C NOMUMOP(GHEIMH ITPeBPALLICHHUSIMI.

16. JlnarpaMma cCOCTOSIHHS JIBOMHOTO CIUIABA ¢ YCTOWUMBEIM XUMHUYECKHM COSIVHEHHEM,

17. Cea3p MeXy THIIOM JUarpaMMbl COCTOSHHS ABOHHBIX CIIIABOB H CBOHCTBAMH CILJIABOB.

18. XKenezo u ero cinaesl. [lommopdusm xenesza. JuarpaMma COCTOSHAA CIUIABOB JKENe3a C
YTIEPOAOM.

19. Yrmepomuctele crany. BiHsHHe XHMCOCTABAa Ha CTPYKTYpPY M CBOMCTBa cranu. Bausune
npuMecel Ha cBoficTBa cTael. Kimacchbukanis 1 MapKHpOBKa YITIEPOIUCTHIX CTaNeH.

20. Yyrynel. benpie, cepele, BBHICOKONPOUYHBIE M KOBKHE UyryHB. Bnugnue npumecedl Ha
cBOHcTBa 4yryHoB. [IpuMeHeHYe YyTYHOB B MAIIHIIOCTPOEIINH.

21. (a3oBpIe MpeBpalleHud B CTAlIAX [IPH HArpeRe H OXJIAKICHUH: ayCTeHU3AIMNS, TIEPIHTHOE
¥l MAPTEHCUTHOE [IPEBPAIERHS, IIPEBPAIIEHHE TIPH OTIIyCKE.

22. Bugsl TepMudeckoii o6paboTkn. OTHKUT CTAlM W €ro BIHSHHE Ha CTPYKTYPY U CBOHCTBA.
3akanka yriaepogucThIX craneit. OTIycK craiei.

23. Xumuko-repmuueckast 00palorka  Crald, OCHOBHbIE 3UKOHOMEPHOCTH W 0DJacTL
IIPUMEHEHUS: TIEMEHTAUMS, a30THPOBAHKE, UHAHHPOBAHWE, HHUTPOLEMEHTANHS, CHIHLHPOBAHHC.
GopHpoBanye, XPOMUPOBAHAE H &IHTHPOBAHHE.

24. OcHOBEl JETHUPOBaHHS CTaid. BlusHHe IerupyroInux 9JIEMEHTOB Ha crpyKTypy H
CBOMCTBA CTANH.

25. Knaccuukanus M MApKMpPOBKa JIETHPOBAHHBIX  cranel. KOHCTPYKUMOHHbIE W
HHCTPYMEHTANBHEIC TETHPOBanHEie ctany. CTamy M CIiaBel ¢ 0cOOBIME CBOWCTBAMY,



26. Menp, ec cpolfictea m 007acTh IpHMEHEHHS. MEXHO-HHKENEBBIE CIUIaBbl, BPOH3LI.
Jlatynu. IpuMenenne MEIHEIX CIUIABOB.

27. AmoMunzi, ero cpoificrBa M ofsacTe mpuMmeHeHus. Jlurednnie u nedopMmupyeMble
AMFOMWHWEBBIC CIMannl  JllopamoMunsl B HX TepMooOpadorka. [IpHMCHCHHC aMIOMHHHEBbIX
CILNIaBOB.

28. Turam, ero ceodictBa M o6nacTh npuMeHeHws. THTAHOBEIE CIUIABLI: KIACCH(HKALUSA.
ceolicTBa M 0ONAacTh IPHMEHEHHS.

29. Maruu#, ero cpo¥icTBa M 00nacTh NpUMEHEHHs. MAFHHEBBIX CIUIABBL KIACCH(HKALKSA.
cBOHCTBa ¥ 00IaCTh IPHMCHEHHS!.

30. KoMno3sunmOHHEIE MaTepHaibl: 00Lias XapakTepHCcTHKA ¥ Kiaccupukanus. CTpoeHne.
CBOHCTBA M IPHMEHEHHE KOMIIO3HIIHOHHEIX MATEPHATIOR.

31. KoMmo3suIMOHHBIE MAaTepHanbl Ha HEMETATIMYECKOM ocHOoBe. KOMIIO3HIIHOHHLIE
MaTepHalbl Ha METANTUIECKOH OCHOBE. ,

32. OcobennocTH CTpoeHHA M cBolfcTBa NONMMEPHBIX MarepHaioB. [1HacTMacchel, HX
ocobeHHoCTH ¥ 00NacTH IPHMEHEHHS B KaYeCTBE KOHCTPYKIMOHHOTO MaTepHana.

33. PesunsL

34. Kepamuxa.

35. Hanomarepuansl. BIusaHEE CTpOeHIS Ha CBOACTBA HAHOMATEPHAJIOB.

36. Ilpobnema  BhIGOpa MaTepHana.  OKCIUIyaTallHOHHAS — HAKEKHOCTL  MaTepHaia.
TexnonoruynocTs MaTepraa. JKOMOMHUIIOCT MATEPHATIA.

37. Obume peKoMeHIAIUH 110 BEIGOPY MapKH CTAJIH. _

KpoMe BEINIEYKa3aHHEIX BOIPOCOB KOKAOMY CTYHEHTY BHIIAECTCS 3afaHHe:

PACIHIMOPOBATL VYIJIEPOAUCTBHIE WM JIETHPOBAHHLIE CTAJNM, YVYI'YHEBL
IBETHBIE CITJIIABBI:

Hampumep: 12X2H4A, A20, KY30-6, JIO59-1 u op.

5.3. CamocrosTensnas paGoTa o6ydaromerocs.

Paszoen 1. Beedenue. Knaccughuxayua mamepuanos. Kpucmannuueckoe cmpoenue Memaiios.

Tema 1.2. JlehekTel KpuCTauIOB M WX BIMSHHME Ha cBoMcTBa, KpaeBRle H BHHTOBbLIC
IICIIOKAI K.

Pazoen 2. Kpumepuu oyenxu mamepuanoe.

Tema 2.1. MaxpocTpyKTypHBIH aHanus3. MeTOOEl OOHAPYXKEGHHS [OBEPXHOCTHBLIX M
BHYTPEHHEX HE(EKTOB.

Tema 2.2. MexaHudeckre cBOHCTRA. Ornpenenesne yoapHO# BI3KOCTH METAIUIOB H CIUIABOB.

Tema 2.3, PeHITCHOCIPY KLY PHOE HCCHEHOBAHME METAILIOB.

Pasden 3. [Inacmuueckas Oeopmayus u pexpucmaiiu3ayis Memanios.

Tema 3.1. Bnusnwe Haknena Ha CBOWCTBA MeTauioB. Mcmonp3oBaHHE Hakiena B
MalIHHOCTPOCHHH. '

Tema 3.2. Bnusanue TeMIIepaTypsl Ha CIPYKTYPY H CBOMCTBA HeOpMHEPOBAHHOIO METALIA.

Paszoen 4. Saxonut kpucmaniuzayuy MEmanios.

Tema 4.1. 3akons! xpucTaumH3amuy MeTamwio. CeoGonnas sHeprus u sutponus. Ckphitas
TEIIOTa KPHCTAJLTH3AlHH.

Tema 4.2. Yopasnenue pazmepoM 3epHa. CTpoeHue KPUCTAUTHYECKOTO CIHTKA.

Paszoen 5. Ocnoaer meopuu cnnagos '

Tema 5.2. JluarpamMnmbl COCTOAHHS ABOHHBIX CIUIABOB: C IIOJHON pacTBOPHMOCTBIO H C NOJHOI]
HCPacTBOPUMOCTEIO. J[HarpaMMbl COCTOAHMS JBOHHOI'O CIUIABY ¢ OIPAHHYEHHOH PACTBOPHMOCTLIO.
JlaarpamMma  cocrosumst “apoiinoro  clutusy ¢ posiMopdueMy  npespamenuavil.  Jparpamma
COCTOSHHAA NBOMHHOIO CIUIARA C YCTOHYHBEIM XHMHUYECKHM COEIMHEHHEM.

Pasden 6. Cnaaser na ocroge sicenesa.

Tema 6.2. YrmepomucTsie cranu. BrmusHue XuMcocTasa Ha CTPYKTYPY M CBOHCTBA CTAIH.
Brnsuwne npuMeceit Ha cBoficTBa craneil. KinaccHpuranus ¥ MapKUpPOBKa YIIepOJHCTLIX CTANEH.



Tema 6.3. Uyrynsl. Benble, ceprle, BEICOKOIIPOUHEIE H KOBKHME JyTYHEL Bnmnme npuMeceil Ha
CBOHCTBA YYTyHOB. IIpMMeHeHHEe YyI'YHOB B MaIIHHOCTPOSHWH.

Tema 6.5. Bunasr tepmugeckot obpabory. ODKUr CTATH U €r0 BIHSHHE HA CTPYKTYPY H
CBOHCTBA. 3araiixa yriaeponucTeix craneil. OTnyck craici.

Tema 6.6. Xumuxo-tepMudeckas oOpaboTka CTaNH, OCHOBHBIE 3aKOHOMEPIIOCTH M 00JIdCTh
NpPAMEHEHMA. TIEMEHTalNsd, a30THPOBAHHE, UMAHUPOBAHME, HHUTPOLEMEHTALHS, CHIMLIPOBAHHeE.
‘bopHpoBanKe, XpOMHPOBAHKE K aHTHPOBAHHE.

Tema 6.7. OcHOBBI NErMpPOBaHHS CTANH. BIHAHME JEIHPYIOWMK TEMEHTOB Ha CTPYKTYPY M
CBOMCTBa CTasIX.

Tema 6.8. Krnaccuduxanms # MapKUpOBKa JETHPOBAHHEIX craneil, JKOHCTPYKUHMOHHbE M
HHCTPYMEHTANLHEIC TETHpoBanHble cTanl. CTall | CIUIaBLL ¢ OCODBLIME CBOHCTBAMM.

Paszoen 7. Lleemnvie memanivt u cniacwl.

Tema 7.1. Menno-uuKesepble cluiasbl. Bpoussl Jlatynu. [IpuMenenye MEIHbIX CIIABOB.

Tema 7.2. JIureiiasle u e opMEpyEMEle ATFOMUHHERbIE CILIABBL. [I[pHMEHEHHE ATIOMHHHEBLIX
CIITTaBOB. _

Tema 7.3. Turan, ero croiicTBa i 061acTh IPHMCHEHNS. TUTAHOBBIE CTIIABRL KIaCCH(DHKALIMS.
CBOHCTBA U 00JIACTH NIPUMEHEHHS.

Tema 7.4. Maruuit, ero cpoiictBa U 007acTh NpEMeHeHHa. MarHMeBBIX CIIJIABbI:
KrnaccH(HKaIys, CBORCTRA M 00acTh NIPUMEHEHHS.

Pasden 8. Komnozuyuonnvie mamepuaiot.

Tema 8.1. Obmaa xapakrtepucrrka u Kiaccuukauud. CTpoeHHE, CBOMCTBA U IPHMEHEHHE
KOMITO3HIIHOHHEIX MATEPHAOB.

Tema 8.2. KoMIO3HIIMOHHEIC MATEPHATH HA HEMETAITHYECKOH ocHoBe. KOMITO3MIWOHHBIE
MaTepHalkl HA METAJUIHIECKOH OCHORE.

Paszden 9. Hememannuyecxue mamepuans. Hanocmpyxmypnusie mamepuanst.

Tema 9.1. OcoberHHOCTH CTpOEHHS W CBOMCTBA IIONMMEPHEIX MATEPHANOB. [LIACTMACCHL, MX
0COOEHHOCTH M ODNACTH IIPHMEHEHHS B KAY€CTBE KOHCTPYKIMORHOTO MATEPHATIA.

Tema 9.2. Pesunst. Kepamuxka.

Tema 9.3. Hanomarepraisl. BiugHie cTpoCcHHS Ha CBOMCTBA HAHOMATEPHAIIOB.

- Paszoen 10. Buibop mamepuanos.

Tema 10.1. DOxconmyaTanuoHHAs HAOEXKHOCTh MATEPHANA. TEXHOJNOIMYHOCTE MaTepHana.

OKOHOMHYHOCTH MaTepHaia.

DOHN  OUEHOUHBIX marepuaioB  (GOM) jns  npoBeleHWs — aTTECTALMM  YPOBHS

COPMHPOBAHHOCTH KOMIICTEHIHH OOYYAIOMMXCS 10 JHCIMINIMHE OQOPMISETCS OTNEAbHEIM
IOKYMEHTOM. :

6. YAEBHO-METOIUYECKOE 1 HHOOPMAIIMOHHOE OBECHEUYEHUE

JACIHTATTIJINHBI
6.1. Kauroofecneuennocrn
KHUI'OOBECTIEUEHHOC Th
HaumeHoBande NUTepaTypsl: aBTOp, HA3BAHKE, BHI Tox KOW%C'EBO g“;CMﬂﬂﬂPOB Hannaue s
H3JAHUs, H3LATENBCTBO - M3JaHHUS H3MaHHH B DUOAIHOTEKE 3NEKTPOHHOIT
Bal'Y B cooTBETCTRHM C

GLOC BO tubnuorere Bal'V

OcHoeHas nutepaTypa*

1. Kaprorosa Ji. B. OcHOREI MaTepHalOBSACHIA 2014 ' 49 +
METANIHYECKHUX H HeMeTAJUTHYeCKHX Bewuects/ JI. B.
Kapronosa, B, A, Keunn. — BraguMup: BragnM. roc, yu-T
m. A. T u H. T'. CronetoBeix (Bal'Y), 2014. — 176 c.




Hzpaunne Ha ap. HocHTene: (CHOBRI MATEPHAIOBEIEHHS
METANTHYECKUX M HEMETANAHYMECKHX BellIECTB

[Snexrponnblit pecype]. ISBN 978-5-9984-0503-7.

[ TIL @erucos, ©.A. lapudynauy. - M.: HHL AH®PA-M,
2014, - 397 c.: 60x90 1/16. - (Beicuiee oOpasosanue:
Bakanaegpuat). [SBN 978-5-16-006899-2

2. MaTepuanoBeigHHE H TEXHOJZOrHS MaTepuanos: YueGHoe 2015 http://znanium.com:
mocofue / KA. Barsiuer, B.1. besnansko; ITox pea. AH. bookread? php?hoo
Batsumepa, A.A. CMonbkaHa. - M.: HULE HHOPA-M, 2013 k=397679

- 288 ¢.: 60x90 1/16. - (Briciiee obpa3opaHHe:

Baxanaepuat). ISBN 978-5-16-004821-5

3. Marepuajiope/icHHe H TeXHONOTHA MAaTepHaJoB: YUeOHHK 2014 http://znanium.conm

bookread2.php?boo
k=413166

,HOHOHHHTCHLHHR JIUTEPAT

pa

1. JTaGopaTopHEI NpakTHKYM IO MATepHATOBeACHHIO / JL.
B. Kapronosa, A. B. Koctun, B. B. LIperacsa;
BranuMupcekuii rocynapcTBeHHbIH yruBepeurer (Bal'y);
noj pex. A. B. Koctusa, B. A. Keuuna. — Hza, 2-e, ucnp. 1
gon. — Bnapumup: BraguMupckHi rocy AapCTBEHHBIH
yauBepcrTeT (Bnl'Y), 2007. — 68 c.: mi. — Hmeetcs
3AeKTpOHHAA Bepeus. — bubmorp.: c. 67. M3naunne Ha ap.
HéCHTCJIC: J'[aﬁoga”ro;gﬂmﬁ OPaKTHEYM 110
MATEDHAIOBCACHHO [nekrpoHHblA pecype] / JI. B.
Kapronosa, A. B. Koctun, B. B. [{getaena; Baagumupcruit
rocyrapcTeeHHBIR YHRBepcuTeT (BAl'Y); moa pen. A. B.
Kocruna, B. A. Keunna. — BramiMup. 2007, -~ ISBN 5-
89368-780-9. '

2007

126

2. MarepuanoenetHe [2nekTpoHssli pecype]: yuebHoe
HILTIOCTpUpoBadHoe rocobue / B.I'. 3apembo. — M.: YMI]
KT, 2009. —

2009

htep://www student!
ibrary.ru / book /
ISBN97359994004
75.htm!

6.2, Tlepuoguyeckue H3NAHAA

}KypHEUIBI ((BOHpOCI:I MaTepHaJIOBCﬂCHI/ISI)), «Ma’repnanomneﬂne».

6.3. HarepHer-pecypcesl
- www.materialscience.ru,
http://xn--80aagiccszezsw.xn--plai/

7. MATEPHAJILIO-TEXITHYECKOL OGECIIEUYEITHE THCIHILTHAIILI

I{J’IH pecanu3allii JAaHHOH AVCUMIUIHHEI MMEIOTCS ClEaIbHBIE NOMEIICHUS AT IPOBEACH ML
3AHATEH JICKIMOHHOTO THIIA, 3aHATHH Haﬁopa’ropﬂoro THIA, TPYNHOBBIX W HHAHBUIYaTLHBLIN
KOHC}’HBT&HI/II?I, TEeKYLIIETO KOHTPOIA H HpOMC)K}’TO‘IHOﬁ arTecTanmy, a TaKXKEe [OMCEIICHNWA Jilst

CaMOCTOSTENBHOA pabothl. TTpakTiyeckue/rabopaTopHLle

CHCIIHATA3HPOBAHHBIX ay IHRTODHAX!

paboThl

IPOBOOATCA B

ayoutopus 103-2, ofopynoeanHas MeTaulorpadHUecKUMH MHKpockonamu. Haboper
MHKpOIIHQOB, arbOOMBI MUKPO- ¥ MAKPOCTPYKTYP;
ayoutopus 102-3, o0opyioBaHHAS TBEPIOMEPaMHE, TICYaMHA T TEpMO0OpabOTKH.
JlexumonHsle ayxuTopuH oGopynoBaHsl npoekTopamu. HoyTOyk.
[Tepeyens HCIOMB3YEMOT0 JIMIICH3HOHHOTO IIporpaMMHoro obecnevenus: MS Windows. MS

PowerPoint.
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