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PaGouas mporpamma cocrasiera Ha ocHoBe @®I'OC BO 1o HampapieHHIo MOArOTOBKH
22.03.02 Merautyprus, yreepxaerroro npukasom MOuH P® ot 04.12.2015 Ne 1427.

Pa6ouast IporpaMMa paceMOTpeHa u 07i06peHa Ha 3aceaniu Kadepsl TeXHOIOTHH 06pa-
6orku Matepranos 17 centsbps 2018 r., mporoxon Ne 2.

3as. Ka(beﬂpoﬁW/ A.B. Moep /

Paboyas mporpamMma 0100peHa METOUYECKOH KOMHCCHEH MHCTHTYTA METALTYPIvH, Ma-
IMHOCTPOEHHS 1 MaTepranoo0pabotky 2 oxtsdps 2018 r., mpotoxon Ne 2.

P s e
ITpencenarers LIL*"""““"LA‘.C‘.EGM—OB /

Paboyast mporpaMma cocTaBiIeHa:

JlonenT kadeaps! TEXHONOTHH 00paboTKH MATEPHANIOB,
KaHJI. TEXH. HayK, IONEHT

%} - /H.H. Vmbuna /

PenensenT:

[Ipodeccop xahenps! TEXHOTOTHA METAILTY PrH M
¥ JIATEHHEIX IIPOLECCOB, -p TEXH. HayK, Ipodeccop ““)"% / H.B. Komnmesa /



JIHeT perseTpauny u3MeHeH s ¥ J0TOJHeHH I

JAUCIHITIHHBI

Rara, IToamuce
Ne Paszpen Kpartkoe conepxanue Ne mpoTokoia St
n/n | nporpamMmbl W3MEHEHUS/JONOTHEHUS 3aceaHus L
Kadenpoi
kadeapb
AxTtyanusanys y4eGHO-METOAUYECKOr0 U 03.09.2019 7
1 n. 8 uHpopmarEonHoro obecrneyeH s ]
MCLMIUIAHB] [Tpotoxon Nel
AxTyanusanus y4eOHO-METOAUYECKOro ! 08.09.2020
2 o 8 HH(OPMALIMOHHOrO 0becrneyeHus
ITporoxoin Nel ~




1 lesin ocBOCHUSA TUCHUIIMHBI (MOTYJIA)

[ensiMu 0CBOEHUS AUCHUILINHBI «PU3NYECKUE CBONCTBA METAJNIOBY SIBIISIIOTCS: Pa3BUTHUE Y
CTYAEHTOB JINYHOCTHBIX KauecCTB, a Takke hopMupoBanue od1enpodeccuoHanbHol U npodeccu-
OHAJBHOHN KoMMeTeHIHH B cooTBeTcTBUU ¢ TpeboBanmsiMu @I'OC BO no HanmpaBieHHIO TOATO-
toBkH 22.03.02 Metamtyprus.

2 MecTo TUCHUILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMmbl
MOJArOTOBKM 0akajiaBpa

Juctummaa «Pu3nueckue CBONCTBA METAIIOB» BXOJUT B BapUATHUBHYIO YacTh Oyoka 1

00pa3oBaTeNbHON IPOTrPAMMBI.

JUist n3ydeHust AUCIUILTMHBI HE00X0IMMBI 3HaHUs (YMEHHUS, BIaJIeHN ), COOPMHUPOBAHHBIE
B PE3YyJbTATEC U3yYEHUS NUCLUIUINH:

- pusmka (MexaHUKa, TEPMOTMHAMHUKA, ITOBEJICHIE BEUIECTB B SJICKTPUIECKOM M MarHUT-
HOM TI0JI¢);

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

- MaTepuaoBe/ieHHe (BIUAHUE CTPYKTYPHBIX XapaKTEpPUCTHK Ha CBOWCTBA MaTEpUaOB);

- METpPOJIOTHS, CTAaHAAPTH3AIMS U cepTU(UKAIUS (METOIBI U CPEACTBA U3MEPEHH (pr3H-
YECKUX BEJIMYUH).

3nanusi (yMEHUS, BIAJICHUs), TOJIYUYECHHBIE MPH U3YYCHUH JaHHOW NUCIMIUIMHBI OymyT
HE00XO0IMMBI IPU AaJbHENIIEM U3yUYEeHUH TaKUX AUCLUIUINH, KaK:

- METO/IbI ONITUMU3ALINY;

- yIIpaBJIeHUE KaueCTBOM / KBAJIUMETPUS,

- HOBBIE TEXHOJIOTMYECKHE perieHus B npoureccax OMJI;

- KHUP (YUPC).

3 Komnerenuuu o0yuaroierocsi, gopmupyemblie B pe3yJibTaTe 0CBOCHUS
AUCHHUILNIMHBI (MOYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbrare ocBoeHUsT TUCHUTIIUHBI «DU3HMYECKHE CBOMCTBA METAIIIOBY O0YyUYarOIIUACS
JOJKEeH 0071aaTh CIAeIYIOIIMMHI KOMITETEHITUSIMU:

CtpyKTypHBII
DIIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIETEHIINU
OIIK-1: roTOBHOCTBIO UCIIOJIB30BaTh (PyHIaMEHTAIbHbIE OOLEMHKCHEPHBIC 3HAHUS
3HaTh KJIaCCU(DUKAIIMIO ¥ CBOMCTBA METAJIIOB
Ymets OPUEHTHPOBATHCS B IPAKTUYECKOM MTPUMEHEHHH (PU3NYECKUX CBOMCTB MeTall-
JIOB
Bnagers HaBbIKaMU OIpesieieHus] PU3ndeckux U GU3NKO-MEeXaHMYECKHUX CBOWCTB Ma-

TCPHUAJIOB PA3JIMIHBIX KJIACCOB

ITK-2: ciocoOHOCTRIO BBIGI/IpaTL MCTOJbI UCCIICAOBAHUSA, INITAHUPOBATH U IIPOBOJUTH HCO6XOI[I/I-
MBIC OKCIICPUMEHTBI, MHTCPIPETUPOBATE PE3YJIBTATEI K 1€J1aTh BBIBObI

3HaTh METOJIBI ONpe/IeNieHNs (PU3MUEeCKUX CBOMCTB MAaTEPHUAJIOB

YmMmern 0(OPMIISITh, IPEICTABIATH H aHATHU3UPOBATHPE3YIbTAThl UCIIBITAHUN MaTepH-
aJioB

Bnanets crioco0aMu BBIOOpa MCTIBITATEIBHBIX MAIIMH W MPUOOPOB IS OMPEAeTICHUS
(bU3HYECKUX CBOWCTB




4 CTpyKTypa U collepKaHue IUCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABISIET 3 3adeTHble eauHuIbl 108 akan. yacoB, B TOM 4HuCIIE:

— KOHTaKTHas pabora — 52,8 akaj. yacos:

— aynurtopHas — 51 akaj. 4acos;

— BHeayauTopHas — 1,8 akan. 4acos;

— caMocCTosATeNIbHAas padoTa — 55,2 aKaj. 4acos.

AynuropHas &~ =
KOHTAaKTHas pa- o § L
oora S S S
- . dopma TEeKyIEero KOHTPOIs ==
Pasznen/ tema (B aKaz. qacax) 5 Bun camocrosTeapHOM 2 93 5
S yCIIEBAEMOCTH U s &
JUCLIUTIAHBI w | o & X paboThI . 23 o
S| 52 g = 3 IIPOMEKYTOYHOU aTTECTAUN 55 E
| 2E|E& g% =" 3
Q| s e s =
2l 3| &g = 5 e
S N = 8 Ye) =
. CTpoeHune u CBOWCTBA DIIEMEHTOB 4 2 --- 5 CamocTosiTenbHOe U3y4yeHue KonTponbHas OIIK-1-3yB
yu4eOHOW IUTepaTypbl MO TeEMe pabora [1K-2-3yB
JUCIUILINHBI
. Ou3nvecKkue METOIbl UCCIIEIOBAHNS 6 4 --- 12 N3ydyenne nHGOpMalMOHHBIX HC- Pedepar OIIK-1-3yB
TOYHHMKOB, aHAINU3 U oopMiIeHnE [1K-2-3yB
TEKCTOBOT'O JIOKYMEHTa
. CBeneHusi 0 MEXaHMYECKHUX CBOMCTBAX 4 | 212 | ---- 8 CamocTosiTenbHOe U3y4eHUe [TpomexyTouHbIi OIIK-1-3yB
METAJIJIOB y4yeOHOI JuTepaTypbl MO TeMe 3aueT [1K-2-3yB
JUCITUIIMHBI
. VlcnipiTanust MeTayuioB mpu cratuueckom | 8 | 4/4 | --- 8 CamocTosiTenbHOe U3Yy4YEHUE ITpoMexyTouHbIi OIIK-1-3yB
OJIHOKPATHOM HarpyKeHUHU y4yeOHOW JUTEepaTypbl MO TeMe 3a4eT [1K-2-3yB
JUCIUILINHBI
. JluHaMHYeCcKre UCTIBITAaHUSI METAJIIOB 6 3 --- 10,2 |CamocrosTenbsHOE U3y4eHUe [TpomexyTouHbIi OIIK-1-3yB
y4eOHOI JuTepaTypbl MO TeMe 3aueT [1K-2-3yB
JUCIUIIMHBI




AynutopHas
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6. CnenmanbHBIE METO/IBI UCTIBITAHUS Me- 6 2 --- 12 Nzyuenne nHGOpPMAITMOHHBIX HC- Pedepar OIIK-1-3yB
TaJUIOB TOYHUKOB, aHAJIU3 U OpopMIIeHHE [1K-2-3yB
TEKCTOBOTO TOKYMEHTA
HToro nmo nucuunjiInHe 34 | 17/6 | --- 55,2 3auer OIIK-1-3yB
IIK-2-3yB




5 O6pa3oBaTesibHble  HHPOPMAIHOHHbIE TEXHOJIOTHH

Jlnst ycBOGHUSI CTyJeHTaMH 3HaHUH 10 tucuuIuiniHe « Du3ndecKie cBOMCTBA MaTepUaIOB)
MMPUMCHAIOTCS TPAAULUMOHHAA U KOMIICTCHTHOCTHO-MOAYJIbHAA TCXHOJIOTUN O6y‘-IeHI/ISI, BKJIFO4a-
Iome B ce0s 0OBSCHEHUS IPEnoAaBaTessl Ha JICKIUIX, CAMOCTOATEIFHYIO PaboTy ¢ y4eOHOH H
CIIPABOYHOM TUTEPATYPO O TUCIUTUIMHE, BEITIOTHEHHE JTA00PATOPHBIX PabOT IO METOAMYECKUM
yKa3aHUSAM U T.I1.

B kadecTBe MHTEPAKTUBHBIX METOI0B O0YUEHUS UCTIONB3YIOTCS:

- oTepeXxaronas caMoCTOsTeIbHAs padoTa U paboTa B KOMaH/I€ IPU BBIOJIHEHUH Jabopa-
TOPHBIX padoT;

- mpobIeMHOoe 00y4YeHHE IPH MOUCKE HHPOPMAIIMOHHBIX HICTOYHUKOB, COCTaBJICHUU U HAITU-
CaHuu pe(bepaTa 110 NOJTYYCHHBIM MHAWBUAYAJIbHBIM 3aIaHUSAM.

CamocrosTenbHas paboTa CTYAEHTOB HalpaBiieHa Ha 3aKpeIUIEHUEe TEOPETUYECKOTO MaTe-
pHaia, U3JI0)KEHHOTO IperoaaBaTeseM, Ha IpopaboTKy TeM, OTBEIEHHBIX HA CAMOCTOSATEILHOE
U3y4eHUE, Ha MOJTrOTOBKY K JJa0OPAaTOPHBIM 3aHSATHSIM, BHIIIOJHEHUE TOMAIIHUX 33aHUM, HaIU-
canue pedepara, IOJrOTOBKY K KOHTPOJIEHEIM pab0TaM ¥ HTOTOBOMY 3a4eTy 1O JTUCITUILINHE.

6 YueOHO-MeTOAUYeCKOEe 00ecTieueHle CAMOCTOSITeILHOIH PadoThl 00y4YaommXxcst

KonTposbHasA paboTa. ATOMHBIC U YIIPYTHe CBOMCTBA XMMUYECKHX 3eMeHTOB. Kopposu-
OHHAsl CTOMKOCTb METAJUIOB B 3aBUCHMOCTH OT MX pacrnojiokeHus B Ilepuonuyeckoil cucreme.
DJIEKTPUYECKUE U MarHUTHBIE CBOMCTBA XMMHMUYECKHX JIEMEHTOB. BA3KOCTh M MOBEPXHOCTHOE
HaTSHKEHHE METAJUIOB IIPU TEMIIEpaType IJIaBIeHUs. Y IPYrHe CBOMCTBA XUMUUECKUX 3JIEMEHTOB.
KoadduimeHT TpeHus pa3nuyHbIX METAJIOB.

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

[IpomesxxkyTounblit 3aueT. [edopmarus u pazpymenue. OCHOBHBIE CTaANH mpoiiecca aedop-
Maluu. XpymnKOe M IUIACTHYECKOE COCTOSHUE MAaTepuaioB. XapaKTEPUCTHUKA MEXaHUYECKHX
cBOMCTB. CBS3b MEXAY pPa3INYHBIMU MEXAHUYECKUMU CBOMCTBAMHU.

[IpomexxyTouHbll 3auer. McnibiTaHue Ha pacTsikeHue. VcnbITaHue Ha JBYXOCHOE PacTshKe-
Hue. McnbiTanus Ha cxarue, u3rud, kpyuenue. Onpeznenenue TBepaoctu no bpunemno, no Buk-
kepcy, o Poksemny. Onpenenenue MUKPOTBEPAOCTH.

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

Pedepat. UcnbiTanus Ha sxapocroiikoctu. McnbiTanus Ha koppo3uto. VicnpiTaHus Ha U3HO-
COCTOMKOCTb NPU TPEHUHU. MEeTOo1bI OIIPEIENEHUS] 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

KOMIICTCHIIN

ITnanupyemble pe3yabTaTbl 00y4eHUs

OrneHOYHBIC CpPEICTBA

OIIK-1: roTOBHOCTBIO HCIIOIH30BaTh (PYHAAMEHTAIBHBIC OOIICHH

JKCHCPHBIC 3HAHUA

3HaTe

KJIacCU(UKAIIUIO ¥ CBOMCTBA METAJJIOB

Ilepeuenv meopemuueckux 60npocoeé K 3auemy:
Kiaccudukanmsi uepHbIX METaIIOB.
Krnaccudukanus BeTHBIX METAJLIOB.
TemioBele CBOMCTBA METAJJIOB.
[IJT0THOCTH U TEPMHUYECKOE PACIIUPEHHUE.
DNeKTpUYECKUEe CBOKCTRA.
MarauTHbIE CBOMCTBA.
XJ1aJIOCTOMKOCTb.

BEIHOCIHMBOCTS.

M3HOCOCTOMKOCTB.

KapocTolkocTh

11. Koppo3noHHast CTOMKOCTb

LCoNoA~AWNE

|
©

YMmeTs

OPUEHTUPOBATHCSA B IPAKTUYECKOM IPUMEHE-
HUU QU3NYECKUX CBOMCTB METAJIOB

Ilpakmuueckue 3a0anus:

IIpusecmu npaxmuueckue npumepvl RPUMEHEHUS 8 MEXHUKe U NPOMBIULIEHHOCIU CTIE0VIOUUX
CBOUCME MEMAN08:

- OJICKTPUYCCKHUEC U MAIrHUTHBIC CBOﬁCTBa;

- BSI3KOCTb Y IIOBEPXHOCTHOE HATSHKEHHUE METAJUIOB IIPU TEMIIEpaType IUIABJICHUS;

- YIpyrue CBOMCTBA;

- KOO(QQHUIHUEHT TPEHUS PA3TUYHBIX METAIJIOB;

- TEIJIONPOBOJHOCTD

Bnanets

HaBBIKAMU ompeseneHus (uznueckux u ¢u-
3UKO-MEXaHUYECKUX CBOMCTB MaTepuasoB pa3-
JIMYHBIX KJIACCOB

3adanus na pewienue 3a0au u3 npogheccuoOHaNbHON 001ACMU, KOMNIEKCHbLE 3A0AHUA:
Ilepeuuciums 0cHOBHbIE H5Manvl MEMOOUKU Onpedesienus PUULECKUX CBOUCTE MEMALI08:

1. HcneiTaHue Ha PACTSAIKCHHUC.




CtpyKTypHBII
JJIEMEHT
KOMIETEHIUH

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

2. HcnpiTaHue Ha IByXOCHOE PacTsSyKEHUE.
3. HcnblTaHus Ha cxxaTue.
4. HcnpiTanue Ha U3ruo.
5. HcnbiTanue Ha Kpy4YeHHE.
6. VcnipiTanus cTaHIapTHBIX 00pa3IoB Ha U3THO.
7. OnpeseneHre TMHaMUYECKONW TBEPAOCTH U T.JI.
[1K-2: ciocoOHOCTBIO BRIOMPATh METOIBI MCCIIEAOBAHMSI, TUIAHUPOBATh U IPOBOJUTH HEOOXOAUMBIE SKCIIEPUMEHTHI, HHTEPIIPETUPOBAThH PE3yIbTATHI U JA€IaTh
BBIBOJIbI
3Hath METO/bl onpeaeneHus (U3NYECKUX CBONCTB | Ilepeuens meopemuueckux 60npocos K 3auemy:.
MaTepHuaoB 1. CriocoObl OIIEHKU XJIaIHOJIOMKOCTH (XJIaJIOCTOMKOCTH).
2. [{ukMyeckue NCIbITaHUS MEXaHUUYECKUX CBOMCTB.
3. HcnpiTanus Ha )KapOCTOMKOCTH.
4. HcnplTaHus Ha KOPPO3HIO.
5. HcnbiTanus Ha N3HOCOCTOMKOCTD P TPEHUMU.
6. MeTtoap! onpenenieHus KapoCTONKOCTH.
7. MeTo1p1 H3MepeHus TEMIONPOBOIHOCTH.
8. Metobl u3MepeHus KoddduinenTa IMHEHHOro pacIipeHus
YMeTh 0hOpMIIATE, NPENACTABIATL W aHAIUZHPO- | [Ipakmuueckue 3a0anus:
BaThPE3YyJIbTAThl HCIBITAHUH MaTEpPHaIOB [TpeacraBuTh pe3yabTaThl OJHOTO M3 3aJlaHHBIX IPENo/aBaTeleM HCIBITaHUS (U3NYECKOTO
cBoiicTBa MeTasuia B «KypHase HCIIbITaHH», IPOBECTH aHAJIU3 MOJYYEHHBIX 3HAUEHUN
Bnaners crocobaMu BbIOOpA UCTIBITATENLHBIX MAIINH U | 3a0anus na peuwienue 3a0ayu u3 npogheccuoHanbHou 0o1acmu, KOMRIEKCHbLE 3A0AHUA:

npuOOpoB [Isl  ompeAeneHuss (PU3UIECKUX
CBOWCTB

Hazeamb ocHo6Hble npuHYUNbL 86160pa UCNBIMAMENLHBIX MAWUH U NPUOOPOS 0I5l npogede-
HUs:

- IMHAMWYECKUX UCIIBITAHUN;

- HCTIBITAHUM CTaHIAPTHBIX 00Pa3IOB HA U3THUO;

- XJIaJJHOJIOMKOCTH;

- UKIIMYCCKUX PICHI)ITaHHfI;

- TPELIUHOCTOUKOCTH;

- JKapOCTOUKOCTH;




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1eHOYHEIE Cpe€acTBa

- KOPPO3UOHHOW CTOMKOCTH;
- U3HOCOCTOMKOCTH U.T.II.

10



0) [lopsinok nmpoBeeHUs MPOMEKYTOYHOM aATTECTANNH, MOKA3aTeJ U KPUTEPUH OlLie-
HUBAHMSA:

[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(bOpMaI_II/II/I, HO 1 IIpoac-
MOHCTPUPOBATH MHTCIJICKTYAJIbHBIC HABBIKH PCIICHU A HpO6H€M, HaXOKXACHW YHUKAJIbHBIX OTBC-
TOB, BBIHCCCHUA KPUTHUUCCKUX CYH(,HCHHI;’I; IpOACMOHCTPHUPOBATE 3HAHUC U ITIOHKMMAHUC 3aKOHOB
JAUCHUIINIMHBI, YMCHUC OIICPUPOBATH 3TUMH 3HAHUSIMU B HpO(i)GCCI/IOHaJII)HOI\/JI JACATCIIBHOCTH,

Ha OLCHKY «HEC 3a4YTCHO» CTYACHT HC MOKCT IMOKAa3aTb 3HAHUSA Ha YPOBHC BOCIIPOU3BCACHUS
U O0BICHEHUS HH(i)OpMaIII/II/I M0 AVCHUILIMHE, HC MOXKCT IMOKAa3aTb MHTCIUICKTYAJIbHBIC HABBIKU
pemicHus MMPOCTBIX 3a/la49, YMCHUC KPUTHUYCCKU OLICHNUBATH CBOU INYHOCTHBIC Ka41€CTBA, HAMCYATh
nyTn 1 BI)I6I/IpaTI) cpeacTBa pa3BUTHA JOCTOMHCTB U YCTPAaHCHUA HEAOCTATKOB.

8 YueOH0-MeTOMHYecKOe U HHPOPMALTHOHHOE o0ecTieuyeHne 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-OmOmMoreyHass cucrema  «Jlawpy :  [caiit]. —  URL:
https://e.lanbook.com/book/117164 (mata obparenus: 25.09.2020). — Pesxum goctyma: Ajsl aB-
TOPH3. IIOJIb30BATEIICH.

0) lonosiHUTe/ILHAS JIUTEPATypa:

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 «JIaaby : [caiiT]. — URL.:
https://e.lanbook.com/book/117133 (mata oopamenus: 25.09.2020). — Pexxum goctyna: ajis aB-
TOPH3. TIOJIb30BATEIICH.

2. UccnenoBanue pusmveckux cBOMCTB MaTepuainoB. Y. 2. MarHuTHbIe CBOMCTBA MarHu-
tomsrkux marepuanon / Humkun A.B., /IyroBa O.C. - HoBocubupck :HI'TY, 2010. - 52 c.: ISBN
978-5-7782-1409-5 - Teker : AJIEKTPOHHBIN. - URL:
https://new.znanium.com/document?id=292546

3. UccnenoBanue usmueckux cBoicTB MaTepuanoB. Yacts 4.1 McnbiTanus Ha pacTsike-
aue/[nmkuaA.B., JlyroBaO.C. - HoBocubupck : HI'TY, 2012. - 64 c.: ISBN 978-5-7782-1970-
0 - Texcr : anekrponHsIit. - URL: https://new.znanium.com/document?id=26614

B) MeToanuyeckne yKazaHus:

1. W3yuenwue ycTpoOHCTBA U MPUHITUIIOB paOOTHI pACTPOBOTO MIEKTPOHHOT'O MUKPOCKOTIA!
Merton. yka3. / H.B. Konmesa, 10.10. Edbumoa, M.A. Tlonskosa, M.II. bapsimaukoB. — Marau-
Toropcek, 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. HcnpeiTanue Ha yaapHYyHo BA3KOCTh: Meton. ykas. / B.I'. Mycraduna — Marauroropck:

MITY, 2009.-13c.

3. Mukpotsepaocts: Meton. ykas. / H.H. Unsuna, M.I1. bapsimaukos, 10.10. Edu-
MoBa — Marnurtoropck: M3a-so Maruurtoropck. roc. Texs. yH-ta uM. I'.1. Hocosa, 2011. 8 c.

4. N3yyeHue ycTpoicTBa U MPUHIIUIIOB pabOTHI CTEPEOMHUKpPOCKONA: MeToA. yKa3. / Hu-
kutenko O.A., Edpumona 10.10., Komiesa H.B. MaruuTtoropck: M3a-Bo Maruutoropck. roc.
TexH. yH-Ta uM. .. Hocosa, 2013. 10 c.

5. KonnuecTBeHHBIN aHaNN3 JOIH BSI3KOW COCTABIIAIONICH U3ToMa: MeTo. 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:

HaumenoBanue 10 Ne norosopa Cpok fieficTBUS TNIIEH3UH
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 Beccpouno
FAR Manager CBobomHo  pacmpoctpansie- | beccpouno
Moe
7Zip CBOOOJTHO OeccpodHo
pacrpocTpaHsieMoe
1. HamwmoHanmpHas WHGPOPMAIIMOHHO-aHAIMTUYECKAs cHcTeMa —POCCHUCKUI HHIEKC
nayunoro nutupoBanus (PHUHII). — URL: https://elibrary.ru/project_risc.asp.
2. IlouckoBas cucrema Axagemus Google (Google Scholar). — URL:

https://scholar.google.ru/.

3. HWudopmannonnas cucrema — EquHoe okHO A0CTyna K HH(OPMAIIMOHHBIM pecypcam.

— URL.: http://window.edu.ru/.

4. ®denepanbHOE rOCYIapCTBEHHOE OFODKETHOE yupexaeHne «DeaepanbHblii HHCTUTYT
MIPOMBIIIUIEHHOM COOCTBEHHOCTHY. — Peskum pocryna: http://wwwl.fips.ru/.
5. bubnmoteka oTkphIThIX pecypcoB Uuteprer URL: http://www.iglib.ru/.

9 MaTepHaJ’leO'TeXHI/I‘leCKOG odecneueHue AUCHHUIIIIMHBI

MaTepI/IaJ'II)HO-T€XHI/I‘-I€CKO€ obOecrieueHue JUCLUIIJINHBI BKIIFOYACT.

Tun u Ha3BaHUE ayJUTOPUH

OcHanienue ayInTopuu

VYyeOHass aynutopus JUis
MPOBEJICHUS 3aHATUM JIEK-
LUOHHOI'O THUIIA

Texnuueckue cpeactBa o0ydeHHs, CIyKallue I MpeCTaB-
neHus: yueOHol mHpopManuy OONBIION aAyAUTOPUU: MYJIBTH-
MEIUIHBIE CPEJICTBA XPaHEHUs, NEPEeJaud U IMPEACTaBICHUS
yueOHol nHopmanuu. Cnenuann3upoBaHHas MeOeIb

VYyeOHass aynuropus Uis
pOBEIEHUS J1a00PaTOPHBIX
3aHATHI.
JlaGopaTopus
CKUX UCIBITAaHUN

MEXaHHUYC-

Muxkpotsepaomep BuehlerMicromet 5103 Buehler. Yuusep-
canbHbIl TBepaomep M4C075G3 EmcoTest. HanonbHast yHu-
BepcajbHasl UCIBITATENIbHAS BYXKOJIOHHas MammnHa AG IC-
300 kN Shimadzu Corp. HanonpHast yHuBepcaibHasi UCIbITA-
tenbHas AByxkosonHas mamuaa AG IC-50 kN Shimadzu Corp.
Buneoskcrenzomerp TRWiew XShimadzu Corp. Konep masrt-
HuKOBBIM MK 300 OO0 « UMITYJIBCy»

YuebHast aymuTopus IS
MIPOBEICHHS JTaOOPATOPHBIX
3aHATHIA.

JlaGopaTopusi onTuyeckon

AHanu3aTop cTepeon300pakeHU MOBEPXHOCTU TBEPABIX TET
Ha 0a3ze crepeomukpockomna Meiji Techno RZ-B. Anammsartop
MHUKPOCTPYKTYpPBI TBEPJBIX Tell Ha 0a3e MeTauTyprHuecKoro
nHBepTUpOBaHHOTO MUKpockomna Meiji Techno 7200. Cucrema
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MUKPOCKOIINU

00paboTku nzobpaxenmuii Ha 6a3ze [10O «Thixomet PRO».

YueOHast ayauTopusi AJs
POBEICHUS J1a00PaTOPHBIX
3aHATHUI.
JlaGoparopust  ckaHUpPYIO-
el 3JIEKTPOHHOM MHUKPO-
CKOIIMH

Mukpockon ckaHupyroumid snektponHsii JEOL JSM —
6490LV. Kamepa nuito30Basi ¢ CHCTEMOH yIpaBiIeHUS LUTI030M
JUISL paCTPOBOTO 3JIEKTPpOHHOTO MUKpockona MP 6490 LV. Cu-
CTeEMa MHMKpOAaHalIM3a il pacTpPOBOrO IEKTPOHHOI'O MUKPO-
ckona JEOL JSM- 6490LV

INCA Energy 450 x-MAX 50 Premium, HKL Premium EBSD
System Nordlys 11 2 S Oxford InstrumentsLtd

YuebHast aymuTopus IUis
IPYNIOBBIX M HWHIUBHIY-
aJIbHBIX KOHCYJbTAIUM, Te-
KYILEro KOHTPOJISI U IpOMe-
JKYTOYHOM aTTeCTALUU

KommblotepHas texnuka ¢ nakerom MS Office, ¢ moaxmoye-
HUEM K ceTH «MHTepHEeT» U ¢ JOCTYIOM B 3JCKTPOHHYIO HH-
(dhopMaimoHHO-00pa3oBaTenbHy0 cpeny yHuBepcurera. Cre-
[UATM3UPOBaHHAsE MeOeITh

[Tomemenune asst caMmocTos-
TEJIBHOU paboThHI

Komnerotepaas Texuuka ¢ makerom MS Office, ¢ moakiroue-
HUEeM K ceTH «MIHTEpHET» M ¢ JOCTYIIOM B 3JIEKTPOHHYIO WH-
bopmarroHHO-00pa3oBarenbHy0 cpeny yHuBepcurera. Crie-
[UATH3UPOBaHHAs MeOeITh

[Tomemenne st XpaHEHUS
U MPOQUITAKTUIECKOTO 00-
CITy’)KMBaHUs yueOHOTo 000-
pyAOBaHUSA

Crnennanu3upoBaHHast MeOeIb: CTEIUIAXKHU sl XpaHEHHS y4eo-
HOT0 000py10BaHUS.

WHCcTpyMeHTHI U1 peMOHTa y4eOHOTO 000pyJ0BaHHS.
HIxadsr st XpaHeHUs] y4e0HO-METOAMYECKON JOKYMEHTAIIH
U MaTepHaJIoB
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