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PaGoyas mporpamMma cocrasinera Ha ocHoBe ®I'OC BO 1o HamnpapleHHIO IOArOTOBKH
22.03.02 Metanyprus, yreepxaersoro npukasoM MOuH P® ot 04.12.2015 Ne 1427.

Pa6ogast mporpaMma paccMoTpeHa i of06peHa Ha 3acellaHAH Kadhe/phl TEXHONOTHH 06pa-
6orxu Matepranos 17 centsbps 2018 r., mpotoxon Ne 2.

s A 2
3aB. Ka(benpoﬁW/ A.B. Momrep /

Paboyas mporpamMma o00peHa METOIUYECKON KOMUCCHEH HHCTHTYTA METALTYPIuH, Ma-
IMHOCTPOEHHs i MaTepranoodpadorku 2 oktsabps 2018 r., mporoxon Ne 2.
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PaGouas mporpamMma cocTaBlIeHa:

JlonenT kadeaps! TEXHONOTHH 00pabOTKM MATEPHANIOB,
KaHJI. TEXH. HayK, JIOLEHT
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Pernensent:

[Ipodreccop xaheaps! TEXHOTOTHA METAILTY Prid M
§ MTERHBIX IPOLIECCOB, - TEXH. Hayk, mpodeccop _ ~““~~ / H.B. Komuesa/



Jluer PErHcTpauuy H3MEHECHHH H JOMOTHeHHH
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ITporoxoin Nel ~




1 lesin ocBOCHUSA TUCHUIIMHBI (MOTYJIA)

[ensimu ocBoeHUs AUCHMILIMHBI «DH3nueckre CBOMCTBAa METAJNIOBY» SBIISIOTCS: pa3BUTHE
y CTYACHTOB JMYHOCTHBIX KayecTB, a Takxke (popmupoBaHue oOuienpodeccuoHaIbHOM U po-
(deccnonanbHON KoMmmeTeHInd B cooTBeTcTBHH ¢ TpeboBanusamMu ®I'OC BO no HampaBieHuto
noarotoBku 22.03.02 Metamnyprusi.

2 MecTo TUCHUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl
MOArOTOBKM 0akajiaBpa

Juctummaa «Pu3nueckne CBONCTBA METAIIOB» BXOJUT B BapUATHUBHYIO YacTh Oyioka 1

00pa3oBaTeNbHON IPOTrPAMMBI.

JUnist u3ydeHus! AUCHUILUIMHBI He0OXOAUMBI 3HaHUA (YMEHUS, BIaJeHus ), c(hOpMUPOBAH-
HBIE B PE3YJIbTAaTE U3yYEHUS AUCLUIIINH:

- pusuka (MexaHUKa, TEPMOIMHAMHUKA, [TOBEJICHIE BEUIECTB B SJICKTPUIECKOM M MarHUT-
HOM TI0JIC);

- (pusmueckast xumus (3aKOHBI U METObI (PU3MUECKON XUMUN);

- MaTepHuaoBe/ieHHe (BIUAHUE CTPYKTYPHBIX XapaKTepPUCTHK Ha CBOWCTBA MaTEpUaOB);

- METPOJIOTHS, CTaHAAPTH3AIMS U cepTU(UKAIS (METOIBI U CPEACTBA U3MEPEHUN (Ppr3H-
YECKUX BEJIMYUH).

3nanust (yMEHUS, BIAJICHUs), MOJIYUYCHHBIE MTPH U3YYCHUH JaHHOW IUCIMIUIMHBI OymyT
HE00XO0MMBI IPU JAajbHENIIEM U3yUYSeHUH TaKUX AUCLUIUINH, KaK:

- TepMUYecKas 00padOTKa B IPOKATHOM ITPOU3BOJICTBE;

- YIpaBjeHHE KAaueCTBOM M KOHTPOJb B IPOKATHOM IIPOM3BOJCTBE (yNpaBlIeHUE Kade-
CTBOM).

3 Komnerenuuun ody4aromerocsi, GopmupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHUILUIMHBI (MOYJIs) M IVIAHMPYeMble pe3yJibTaThbl 00y4eHust

B PE3YIbTATC OCBOCHUA AUCHUIIIINHBI «DU3NYECKUE CBOMCTBA METAJJIOB» O6y‘IaIOH_II/II>’IC$I
JOJIKEH O6J'IaI[aTB CJICAYIOIIMMHU KOMIICTCHIIUAMMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIINH
OITK-1: roTOBHOCTBIO UCNOJIb30BaTh PYHIAMEHTAJIbHBIE OOLIEMH)KEHEPHBIE 3HAHUS
3HaTh KJIACCU(DMKAIIMIO ¥ CBOMCTBA METAJJIOB
YmeThb OpPUEHTUPOBATHCS B MPAKTUYECKOM MPUMEHEHUH (PU3NUYECKUX CBOMCTB MeTal-
JIOB

Brnanets HaBbIKaMU ONpeeNeHns PU3NYecKuX U (U3NKO-MEXaHMYEeCKUX CBOMCTB MaTe-

PpHUaAJIOB pa3JIMYHLIX KJIACCOB

ITK-2: ctocoOHOCTRIO BBI6I/IpaTB MCTOJbI UCCIICIOBAHUS, IINIAHUPOBATH U ITPOBOJIUTDH HCO6XOIII/I-
MBIC DKCIICPUMEHTBI, MTHTCPIPETUPOBATE PE3YIbTATHI U 1€JIaTh BHIBOIBI

3HaTb MCTObI OIIPCACICHU (I)I/I3I/I‘-ICCKI/IX CBOMCTB MaTCpHraJioB

YMeTh O(bOpMJ'IHTL, NpCACTABJIATL U aHAJIU3UPOBATHLPE3YJIbTATHI UCHBITAaHUHN MaTcpu-
aJIOB

Brnanets criocodoamMu BBI60pa HCIBITATCIBHBIX MalllMH M HpI/IGOpOB AJId OpCACIICHUA

(hU3UIECKUX CBOMCTB




4 CTpyKTypa U collepKaHue IUCUMILTUHBI (MO1YJIs1)

OO011ast TPYI0EMKOCTh AUCIUILUIMHBI COCTABIIAET 3 3aueTHbIe eauHuilbl 108 aka. 4acoB, B TOM YHUCIIE:
— KOHTaKTHas pabota — 49,3 akaj. 4yacos:

— aynauTtopHas — 48 akaj. 4acos;
— BHeayauTopHas — 1,3 akaJ. 4acos;

— camocTosATeNbHas padota — 58,7 akaj. 4acos.
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KOHTaKTHas pabo- = S CRN
Ta S s g =
77 . dopma TEKyNIEro KOHTPOIS E: ==
Pasznesn/ rema (B aKaz. qacax) 5 X Bun camocrosTeapHoOM 2 93 5
S < yCIIEBa€MOCTH U s &
JUCLUIINHBI N R =g paboThI . a3 o
= 5= T = 3 IIPOMEXYTOYHOU aTTECTALUU ==
S|SB EEl §% = ® 3
518 5| 2 5 e s H &2
= S S| & = 5 )
SOl RO SO 2
. CTpoeHune u CBOWCTBA 2JIEMEHTOB 2 2 --- 5 CamocTosiTenbHOe U3y4yeHue KoHnTponbHas OIIK-1-3yB
yu4eOHOW JuTepaTypsl IO TeMme pabota [1K-2-3yB
JUCIUILINHBI
. PU3NYECcKue METO/IbI UCCIIEIOBAHNUS 4 4 --- 15 N3ydyenne mHpOpMallMOHHBIX HUC- Pedepar OIIK-1-3yB
TOYHHUKOB, aHaJIU3 U oopMieHne [1K-2-3yB
TEKCTOBOT'O JIOKYMEHTa
. CBenieHusi 0 MEXaHUYECKHUX CBOMCTBAX 4 | 44 | ---- 8 CamocTosiTenbHOe U3y4eHue [IpomexxyTouHbIN OIIK-1-3yB
METAJIJIOB y4yeOHOI nMTepaTypsl MO TeMme 3auer [1K-2-3yB
JUCITUIIMHBI
. McnplTanust METAJII0B IIPU CTAaTUYECKOM 4 | 8/6 --- 8 CamocTosiTenbHOe U3y4EHUE [IpomexyTounbIit OIIK-1-3yB
OZHOKPATHOM HArpyKEHUH yueOHOW JuTepaTypsl IO TeMe 3a4eT [1K-2-3yB
JUCIUILINHBI
. JluHaMUYeCKHEe UCIIBITAaHUSI METAJIIOB 4 4 --- 7,7 |CamocTosTenbHOE U3y4eHue [IpomexxyTouHbIN OIIK-1-3yB
y4yeOHOI nuTepaTypsl MO TeMme 3auer [1K-2-3yB
JUCIUIIMHBI
. CriennanbHble METOBI UCTIBITAHUS Me- 6 2 --- 15 N3yuenne mHPOPMALMOHHBIX HC- Pegepar OIIK-1-3yB
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5 O6pa3oBaTesibHble  HHPOPMAIHOHHbIE TEXHOJIOTHH

J17151 yCBOEHUs CTyZIeHTaMU 3HAaHUU 10 AUCHUILINHE « Du3nueckre CBONCTBA MaTepu-
QJIOB» MPUMEHSIOTCS TPAIUIMOHHAsT M KOMIIETEHTHOCTHO-MOJYJIbHASI TEXHOJIOTUH OOYy4YCHHS,
BKJIIOYAONIMe B ceOs OOBSICHEHHs NpenojaBaTesisl Ha JIGKLIHUAX, CAMOCTOSTEIbHYIO0 padoTy ¢
y4eOHOIM W CIPAaBOYHOM JINTEPATYPOH MO JAMCIUILIMHE, BBIOJHEHHUE JIAOOPATOPHBIX PadOT IO
METOJIUYCCKUM YKA3aHHSIM H T.I1.

B xadecTBe HHTEPAKTUBHBIX METOJIOB OOYYCHUS HCITOJIB3YIOTCS:

- Omepekarolas caMoCTosTeNIbHas padoTa U paboTa B KOMaH € IPY BHIMOJIHEHUH JIabopa-
TOPHBIX padoT;

- mpoOyieMHOE OOYYEeHHE MPH IMOMCKE WH(POPMAIIMOHHBIX WCTOYHUKOB, COCTABICHUU M
HaIKMCaHUM pedepara Mo MOJyYCHHBIM WHAUBHYaTbHBIM 3aIaHHSIM.

CamocrosTenbHas paboTa CTYICHTOB HalpaBiieHa Ha 3aKpEIUIEHUEe TEOPETUIECKOTO MaTe-
puaia, U3JI0KEHHOTO IMPEIoaBaTesieM, Ha POpadOTKy TE€M, OTBEICHHBIX Ha CAMOCTOSTEILHOE
W3YYCHHE, Ha MMOATOTOBKY K JIAOOPATOPHBIM 3aHATHSIM, BHIMIOJTHCHHUE IOMAIIHUX 3aaHWH, HAITH-
canue pedepara, MOArOTOBKY K KOHTPOJIBHBIM pad0TaM U HTOTOBOMY 3a4€Ty 10 TUCIUILIHHE.

6 YuedHO-MeTOANMYECKOE OOecIieyeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

KonTponbHas paboTa. ATOMHBIE U YOPYTHe CBOMCTBAa XUMUYECKHX 3iieMeHToB. Kopposu-
OHHAsl CTOMKOCTh METAJJIOB B 3aBUCHMOCTH OT UX pacroiiokeHus B llepuonnueckoil cucreme.
DJIEKTPUYECKUE U MarHUTHBIE CBOMCTBA XMMHMUYECKHX JIEMEHTOB. BA3KOCTh M MOBEPXHOCTHOE
HATSDKEHHE METAJUIOB IPU TEeMIlepaType IUIaBleHUs. YIPYrue CBOMCTBA XMMHUYECKHUX SJIEMEH-
ToB. Koo puumeHt TpeHus pa3nuyHbIX METAIUIOB.

Pedepar. TennoBsie cBoicTBa MeTa/IOB. [IIOTHOCTE M TEpMUYECKOE paclIupeHHE. DIIeK-
TpUUYECKUE CBOKMCTBA. MarHuTHbIE CBOMCTBA.

[IpomexxyTounbii 3auet. Jlepopmanust u paspymenune. OCHOBHbIE CTaJNH Tpollecca Je-
dopmaruu. Xpynkoe U MIacTUYECKOe COCTOSTHUE MaTepuaioB. XapaKTePUCTUKH MEXaHUYECKUX
CBOMCTB. CBsI3b MEXY Pa3TMYHBIMA MEXaHUUECKUMH CBOMCTBAMHU.

[IpomexxyTouHblil 3aueT. McnbiTanue Ha pacTsbkeHue. VcnblTaHue Ha JIByXOCHOE pacTs-
kenue. McnpiTanusa Ha ckatue, U3ru0, kpyuenue. OnpeneneHue TBepAoCcTH o bpunemtto, mo
Buxkepcy, no Poksemty. Onpezenenne MUKPOTBEPAOCTH.

[TpoMexyTouHBIH 3a4er. McnbITanus CTaHIApTHBIX 00pa3ioB Ha u3rud. Onpeaenenue au-
HaMU4YecKor TBepoCcTH. CrocoObl OIEHKH XJIATHOJIOMKOCTH (XJIaoCTOMKOCTH). Llukmnueckue
WCIIBITAaHUSI MEXaHUYECKUX CBOMCTB.

Pedepat. Vcnbitanus Ha xapoctoiikoctu. McnbiTanust Ha koppo3uto. McnbiTanus Ha us-
HOCOCTOWKOCTb IIPU TPEHNUU. METOABI ONIpeAEIEHUS )KapOCTOUKOCTH.




7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeacCTBa AJIsl IPOBEACHUSN l'[pOMC)KyTO‘lHOﬁ aTTecTalumn.

CtpyKTypHBII
3JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaThl 00yueHHs

O1neHOYHBIC CPEACTBA

OIIK-1: TOTOBHOCTBIO MCIIOJIb30BaTh (PyHIaMEHTAIbHBIE OOLICHHKCHEPHBIC 3HAHUS

3HaTe

KJIacCU(UKAIUIO ¥ CBOMCTBA METAJJIOB

Ilepeuenv meopemuueckux 60npocoe K 3auemy:
Kiaccudukanms 4epHbIX METaIOB.
Knaccudukanus BeTHbIX METaJIOB.
TemnnoBbie CBOMCTBA METAJIJIOB.
[IOTHOCTD ¥ TEPMUYECKOE PACIIMPEHHUE.
DNeKTpUYECKHe CBOMCTBA.
MarauTHBEIE CBOMCTBA.
XJ1aJI0CTOUKOCTb.

BEeIHOCIMBOCTE.

M3HOCOCTONKOCTD.

0. XKapocroiikocTh

1. Koppo3uonHasi CTOMKOCTb

RRoOo~NoO~wNE

YMmeTs

OPUEHTUPOBATHCS B MPAKTUYECKOM IPHUMEHE-
HUU QU3NYECKUX CBONCTB METAJIOB

Ilpakmuueckue 3a0anusn:

IIpusecmu npakmuueckue npumepsbl NPUMEHEHUs 8 MEeXHUKE U NPOMbIUUIEHHOCMU CLe0YIOUUX
CB0LCME Memannos:

- DJICKTPUYCCKHUEC U MarHUTHBIC CBOI\/'ICTBa;

- BA3KOCTh ¥ MOBEPXHOCTHOE HATSHKEHUE METAIIJIOB IIPU TeMIIEpaType MJIaBJICHUS;

- YIIpyTue CBOMCTBA;

- KOO GUIMEHT TPEHUS PA3TUYHBIX METAIJIOB;

- TETJIONPOBOAHOCTH

Bnanets

HaBBIKAMU ompeneneHus Gpusndeckux u Qpusu-
KO-MEXaHUYECKUX CBOWMCTB MaTE€pUAJIOB pa3-
JIMYHBIX KJIACCOB

3adanusa na peuienue 3a0au u3 npogheccuonanbHOl 001aACmMU, KOMNJIEKCHbIE 3A0AHUA:
Ilepeuucnumsb 0cHOBHbIE SManvl MEMOOUKYU OnpedeeHus PUULeCKUX CEOLUCME Memalos:
1. VcnpiTanue Ha pacTshKeHHUE.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

HcnbiTanue Ha AByXOCHOE PaCTsKEHUE.
HcneiTanns Ha cxatue.

UcnbiTanue Ha u3ruo.

HcnpiTanne Ha KpydeHHE.

WcnpiTanus ctaHaapTHIX 00pa3lioB Ha U3THO.
OnpeneneHne JMHAMUYECKON TBEPJOCTH U T.JI.

Noohkown

[1K-2: cnocoGHOCTBIO BEIOMPATh METOIBI MCCIIETOBAHMS, TUIAHUPOBATh U TIPOBOJAUTH HEOOXOAMMBIE KCIIEPUMEHTHI, HHTEPIIPETUPOBATH PE3YIbTATHI U JI€TaTh BbI-

BOJbI

3HaTh

METOJIbl OmpefeNeHuss (PU3NYECKUX CBOICTB
MaTepUasoB

Ilepeuens meopemuueckux 60npocos K 3auemy:

CriocoOBbl OLIEHKH XJIaJIHOJIOMKOCTH (XJIaJJOCTOMKOCTH).
[uknnyeckue UCTIBITAaHHUSI MEXaHUYECKUX CBOMCTB.
HcnbiTanus Ha )KapOCTORKOCTH.

HcnpiTanns Ha KOPpO3HIO.

HcnbiTanusa Ha ©3BHOCOCTOMKOCTh TPU TPEHUU.

MeTtobl onpeeseHns KapOCTORKOCTH.

MeTto1b1 U3MepeHUs TEIIONPOBOIHOCTH.

Metozb! u3MepeHHs KodpuireHTa JMHEHHOT0 pacIipeHus

NN E

YMmeTs

ohopMIIATh, TIPEACTABISITH H  AHATU3HPO-
BAaTbPE3YJIbTAThl UCIIBITAHUN MAaTEPUATIOB

Ilpaxmuueckue 3a0anus:
[IpencraBuTh pe3yabTaTbl OAHOTO W3 3aJaHHBIX MpPENoJaBaTesieM HCIbITaHUus (U3NYECKOTO
CBOMCTBa MeTajuia B «OKypHaiie ucnbITaHui», IPOBECTH aHAJIN3 ITOJTYYEHHBIX 3HAYEHUN

Bnanets

crocob6amMu BbIOOpa MCTIBITATENbHBIX MAIllUH U
npuOOpoB Ui  OMpeneneHus (PU3NIECKUX
CBOWCTB

3aoanusa na pewienue 3a0au u3 npogheccuoHanbHO 001acmuU, KOMRIEKCHbIE 3A0AHUA:
Has3zsamb ocnosHbie npunyunsl 66160pa UCNbIMAMENbHBIX MAWUH U NPUOOPOE O/l NPOBEOEHUA!
- TMHAMWYECKNX UCIBITaHU;

- HCIIBITAaHUH CTaH/IapPTHBIX 00pa31[0B Ha U3THO;

- XJIAJJHOJIOMKOCTH;

- IMKJINYECKUX UCIIBITAHU;

- TPEIIMHOCTOUKOCTH;

- JKapOCTOUKOCTH;

- KOPPO3HOHHOW CTOMKOCTH;




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

- U3HOCOCTOMKOCTH H.T.II.

10




0) Ilopsinok mpoBeaeHHs] MPOMEKYTOYHOW aTTeCTAUMH, MOKAa3aTeJd M KPHUTEPHHU
OLlCHUBAHMUSL:

[IpoMexxyTouHast arrecTauus Mo AUCHUILIMHE «DPU3HYECKHE CBOMCTBA METAJIIOB)» BKIIIO-
YaeT TEOPETUYECKHUE BOIIPOCHI, TTO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS 00YUYaIOIUMHUCS 3HA-
HUH, ¥ IPAKTUYECKHE 3a/IaHUs, BBISBISIFOIINE CTENICHH COPMUPOBAHHOCTH YMEHUH U BIIAJCHHIA,
MIPOBOJUTCS B pOpMeE 3a4eTa.

3aueT Mo JaHHOW AWCIMILIMHE IMPOBOIUTCS B BUAC cOOECETOBAHMS B paMKax TEOpETHYE-
CKHX BOITPOCOB, BRIHOCUMBIX Ha 3a4€T W/WJIW PEIICHUS IPAKTUICCKUX 3aJaHUH.

Hokazamenu u Kpumepuu OueHuB8anus 3auema.

Ha OLCHKY «Ba4YTCHO» CTYACHT NOJDKCH I1OKa3aThb BBICOKHIM YPOBCHBb 3HAaHHA MaTCpuraia 1o
JUCHUIINIMHE HE TOJIBKO Ha YPOBHE BOCIPOU3BEACHUA U 00BsACHEHHUS I/IH(bOpMaLII/II/I, HO 1 IIpoac-
MOHCTPUPOBATH MHTCIUICKTYAJIbHBIC HABBIKU PCHICHUSA HpO6JI€M, HaXO0XXIACHUA YHUKAJIbHBIX OT-
BC€TOB, BBIHCCCHUA KPHUTHYCCKUX CY)KﬂCHHﬁ; IMPpOACMOHCTPUPOBATL 3HAHUEC W IIOHUMAHUEC 3dKO-
HOB JUCHHUIIIIMHBI, YMCHUC ONICPHUPOBATH STUMU 3HAHUAMU B HpO(beCCI/IOHaJIBHOﬁ JACATCIIBHOCTH,

Ha OLCHKY «HC 3a4YTCHO» CTYACHT HC MOXKCT I10OKAa3aTb 3HAHUS HAa YPOBHC BOCIIPOU3BCIC-
HHUS U OOBSICHCHUS I/IH(bOpMaIII/II/I o AUCHUINIMHE, HC MOXXCT II0Ka3aTb HWHTCIIJICKTYAJIbHBIC
HAaBBbIKH pCHICHUS IMPOCTBIX 3a4a4, YMCHUEC KPUTUYCCKN OLCHUBATH CBOU JIMYHOCTHBIC KAYCCTBA,
HaMC4aTb NyTH U BI)IGI/IpaTI) CpeacTBa pa3BUTHA JOCTOMHCTB U YCTPAHCHUA HEAOCTATKOB.

8 YueOH0-MeTOqHYecKOe U HHPOPMALTHOHHOE o0ecTieueHre TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JUTEpaTypa:

dusnyueckre CBONCTBAa METAUIOB M CIUIABOB : yueOHoe nmocobue / O.U. Mamsypuna, A.B.
[TozansikoB, A.FO. Uypromos, A.Jl. bapcykoB. — Mocksa : MUCHUC, 2012. — 72 ¢. — TekcT :
AJNIEKTPOHHBIN //  DnekTpoHHO-OmOmMoTeyHass cucrema  «Jlawpy :  [caiit]. —  URL:
https://e.lanbook.com/book/117164 (aata obparenus: 25.09.2020).— Pexxum goctyma: Uis aB-
TOPH3. IIOJIb30BATEIICH.

0) lonosiHUTeILHAS JIUTEPATYypa:

1. Kekano, N.b. ®usnueckue cpoiictBa MetayuioB. Pazgen: DnekTpuueckue CBOWCTBA :
yuebHoe nocobue / M.b. Kekano. — Mocksa : MUCHUC, 1998. — 139 c. — TekcT : 3neKTpoH-
HEBIH // DIEeKTPOHHO-OUOIHOTEeUHAS cucrema «JIaapy : [caitT]. — URL.:
https://e.lanbook.com/book/117133 (mara oOpamenus: 25.09.2020).— Pexxum noctyma: Juist aB-
TOPH3. TIOJIb30BATEIICH.

2. UccnenoBanue pusmveckux cBOMCTB MaTepuainoB. Y. 2. MarHuTHbIe CBOMCTBA MarHu-
tomsrkux marepuanoB / [umkun A.B., IyroBa O.C. - HoBocubupck :HI'TY, 2010. - 52 c.:
ISBN 978-5-7782-1409-5 - Teker : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=292546 (nata obpamenus: 25.09.2020).

3. UccnenoBanue usmueckux cBoicTB MarepuainoB. YacTs 4.1 VcnbiTanust Ha pacTsbke-
aue/[nmkuaA.B., JlyroBaO.C. - HoBocubupck : HI'TY, 2012. - 64 c.: ISBN 978-5-7782-1970-
0 - Tekcr : anexTponnsiit. - URL: https://new.znanium.com/document?id=26614 (nata oGpariie-
aus: 25.09.2020).

B) MeToanueckue yKkazaHusi:

1. H3zyuenue ycTpoiicTBa U NPUHLUIIOB PAOOTHI PACTPOBOIO 3JIEKTPOHHOI'O MUKPOCKO-
na: Metoz. yka3. / H.B. Konmea, F0.}O. E¢pumona, M.A. TlonskoBa, M.II. BapsimHnkoB. —
Marunuroropck, 2011. 6 c.


https://e.lanbook.com/book/117164
https://e.lanbook.com/book/117133
https://new.znanium.com/document?id=292546
https://new.znanium.com/document?id=26614

2. HcnpiTanue Ha ynapHyro Bs3KocTh: Merox. ykas. / B.I'. Mycraduna — MarauTto-

ropck: MI'TY, 2009. - 13 c.

3. Mukpotsepaocts: Meton. ykas. / H.H. Unsuna, M.I1. bapsimaukos, 10.}O. Edbumo-
Ba — Marauroropck: M3n-so Marauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2011. 8 c.

4. N3yyeHue yCTpoiiCTBa U MPUHIIMIIOB pabOTHl CTEPEOMHUKpPOCKONA: MeTo. yKas. / Hu-
kutenko O.A., Edpumona 10.10., Komiesa H.B. MaruuTtoropck: M3a-Bo Maruutoropck. roc.
TexH. yH-Ta uM. .. Hocosa, 2013. 10 c.

5. KonnuecTBeHHBI aHaNN3 JJOIH BSI3KOW COCTABIIAIONICH H3ToMa: MeToA. yka3. / Huku-
tenko O.A., Edumona 10.1O., Konesa H.B. Marautoropck: M3a-Bo MarHuToropck. roc. TexH.
yH-ta uM. .. Hocosa, 2013. 6 c.

r) IIporpammHuoe obecnieuenne 1 IHTepHET-pecypChl:

Haunmenosanue 110 No noroBopa CpoK neicTBUS JIUIIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 Beccpouno
FAR Manager CBobGomno  pacmpoctpansie- | beccpouno
Moe
7Zip CBOOOJTHO 6eccpodHo
pacnpocTpaHsieMoe

1. HamumonanbHas uHGOpPMAIMOHHO-aHATUTHYECKass cucrema —Poccuiickuit

HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp.

2. TlouckoBas
https://scholar.google.ru/.

cucrema

Axamemuss  Google (Google Scholar). -

HHJICKC

URL:

3. HWudopmanmonnas cucrema — EnuHOe OKHO AocTyna K WH(GOPMAIMOHHBIM PeCyp-
cam. — URL: http://window.edu.ru/.

4. @enepanbHOE TOCYJapCTBEHHOE OI0/KETHOE yupexkaeHue «PeaepanbHblii HHCTUTYT
IPOMBIIIJICHHOH coOCcTBEHHOCTH. — Pexxum nocrtyma: http://wwwl.fips.ru/.

5. bubnuoreka oTKpbIThIX pecypcoB Mutepuner URL: http://www.iglib.ru/.

9 MarepuajibHO-TeXHUYECKOe olecrnedeHne TUCHUIINHBI

MaTepI/IaJ'IBHO'TCXHI/ILIeCKOe obecneucHue JUCHUIIIMHBI BKIIOYACT.

Twumn 1 Ha3BaHUe AyJUTOpUHN

OcHaleHue ayguTopuu

VYuebnas aymautopust JUist
MPOBEJICHUSI 3aHATUN JIEeK-
I[IHOHHOTO THIA

TexHudeckue cpeacTBa oOydeHUs, CIyXKallie Uil TpeIcTaB-
neHus yueOHol mH(pOpManuu OONBIION ayIUTOPUU: MYIIBTH-
MEJMIHBIE CPEJICTBA XpaHEHUs, Tepeadd W IMPEICTaBICHHS
yueOHoi nHdopmanuu. Crienuanu3upoBaHHas MeOeb

VYuebHnas aymutopus s
MpOBeIEHUS Ta00PAaTOPHBIX
3aHATHUH.
JlaGoparopus
CKHX HMCIIBITaHUU

MEXaHU4e-

Muxkpotepaomep BuehlerMicromet 5103 Buehler. Yuusep-
canbHblid TBepioMep M4C075G3 EmcoTest. HanmonbHas yHu-
BepcaibHasl MCIbITaTeNbHAs JIByXKoJIoOHHas mamuHa AG IC-
300 kN Shimadzu Corp. HanonbpHas yHuBepcainbHasi HCIbITa-
TenbHas nByxkosionHas MammHa AG IC-50 kKN Shimadzu
Corp. Buneoskcrenzomerp TRWiew XShimadzu Corp. Komep
MasaTHUKOBBI MK 300 OO0 « UMITYJIBCy»

VYyebHas ayautopust Jist
NpoBeIeHus 1a00paTOPHBIX
3aHATUH.

AHanu3atop crepeon300pakeHUi MOBEPXHOCTH TBEPBIX TEl
Ha 0aze crepeomukpockona Meiji Techno RZ-B. Ananu3zatop
MUKPOCTPYKTYPBl TBEPJbIX T Ha 0a3e METaLlypru4ecKoro
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JIaGopatopusi ONTHYECKOI
MHKPOCKOTIHU

uHBepTUpOBaHHOTO MuUKpockona Meiji Techno 7200. Cucre-
Ma 006paboTku nzoopakenmuii Ha 6aze [10 «Thixomet PROy.

VYyebnas aymuropus Juist
MpOBeICHUS Ta00PATOPHBIX
3aHATHI.
JlaGoparopus CcKaHUPYIO-
LIEH DJIEKTPOHHOW MHUKPO-
CKOITUU

Muxkpockon ckanupyoomuili uekrponusii JEOL JSM —
6490LV. Kamepa 1nuito3oBasi ¢ CUCTEMOW YIpaBJICHUS LUIIO-
30M JJI1 PacTpoOBOrO 3IEKTPOHHOro Mukpockona MP 6490
LV. Cucrema MuKpoaHanu3a Ui pacTpPOBOIO 3JEKTPOHHOIO
mukpockoma JEOL JSM- 6490LV

INCA Energy 450 x-MAX 50 Premium, HKL Premium
EBSD System Nordlys Il 2 S Oxford InstrumentsLtd

VYyeOnast aynuropus Ui
TPYIIOBBIX W WHJUBHIY-
aIbHBIX KOHCYJbTallUH, Te-
KYIIEro KOHTPOJISI M TpO-
MEXYTOYHOM aTTecTalu

Kommnerotepras texuuka ¢ makerom MS Office, ¢ moakiroue-
HUEM K cetn «HTepHeT» U C TOCTYIIOM B 3JEKTPOHHYIO WH-
(dbopMaImoHHO-00pa3oBaTeabHy0 cpeny yHuBepcurera. Crie-
[MaTu3UpOBaHHAs MeOeIb

Ilomenienue g caMoCTO-
SITEIbBHOU PabOThI

Kommbroteprast Texnuka ¢ nakerom MS Office, ¢ moaxioue-
HUEM K ceTH «VHTEepHET» U C JOCTYIOM B DJIEKTPOHHYIO WH-
dbopmarmoHHO-00pa3oBaTeNbHyI0 cpeny yHuBepcutera. Cre-
UATM3UPOBaHHAs MeOeIIb

[Tomenienue nns XpaHeHUs
1 TPO(HIAKTHIECKOTO 00-
CITY>KMBaHUs y4eOHOro
o0opynoBaHus

CneunanusupoBaHHas MeOeb:
yueOHOro 000PYIOBaHHS.
WHCcTpyMEHTBI AJ11 peMOHTa y4eOHOro 000py10BaHUsl.
HIkads! g XxpaHeHUsT y4eOHO-METOAMYECKOH TOKYMEHTAUU
U MaTepUaIOB

CTCJUIAKU IJIsI  XpPaHCHUA
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