MUHUCTEPCTBO OBPA30OBAHUS 1 HAYKI POCCUICKON ®EJIEPALIMN
deepaibHOE TOCYIAPCTBEHHOE G10/DKETHOE 00pa3zoBaTeIbHOE yUPEIKACHHE
BhICIIEro oOpa3oBaHus
«MarHuTOropCKuii roCy IapCTBEHHBIH TEXHUUECKHI YHHBEPCHTET HM. [".1. HocoBa»

idsi ¥ CTaHAApTH3ALMH
o IN.10. Mesun

PABOYAS [TIPOI'PAMMA JUCLHUATIJIAMHBI (MOLYJIS)

®U3HYECKHE CBOHCTBA METAJIJIOB

HanpaBneHue IOJATOTOBKH

27.03.01 Cmanoapmuzayus. u MEMpPOLO2UAL

HanpasienHocts (npo¢uiib) nporpaMmmsl
Cmanoapmu3sayus u cepmuguKkayus 6 nPoU3e00Cmee MemaiionpooyKuuu

VpoBeHb BBICIIETO 00pa30BaHUs
baxanaspuam

HporpaMMa IIOArOTOBKA — aKaJIeMUYCCKUIH 6a1<anaBpuaT

dopma 0OyueHus

3aounas
WNucturyt Ecmecmeo3nanus u cmanoapmusayuu
Kadenpa Texnonoauti, cepmupurayuu u cepeuca asmomoouien
Kypc 4
MarauToropck

2017r.



PaGouast mporpamMma COCTaBjieHa Ha OCHOBE ®OI'OC BO mno HarpapjieHHIO MOANOTOBKH
27.03.01 Cranpaprusamysi ¥ METPOJOTHS, YTBEPHKIECHHOTO IIPUKA3OM MOuH P® or 6 mapra
2015r., Ne168.

PaGouasi porpaMma pacCMOTpeHa M 000peHa Ha 3ace1aHuH kaeapsl TexHOIOrui, cepTu-
(uKarmu 1 cepBrCa aBTOMOOHIICH

«18» centsiops 2017 r., mpotokon Ne 2.

3as. kaeapoit //7 / LIO. Mesun/

PaGouasi mporpaMma 0100peHa MeTOJMYecKoH xomuceueir Mucrutyra EcTtecTBO3HaHHA U
cTaHapTH3aLuK

«25» cenrsiops 2017 r., mpoTokon Ne 1.

[pencenarens / N.IO. Mesun/

PaGouyas mporpaMma coCTaBjeHa: npodeccop, A-p. TEXH. HAYK

~—7 | WIO. Mesun/

=

PereH3eHr: 3aB. xkabenpoit TOM, mpodeccop. Iﬁ}) TEXH. HAYK




JIueT perucTpanuy H3MeHeHHil M JoN0JIHeHHH

Jara.

Ne | Paspen PIIJ| K Ne niporokosna S
paTkoe cojepKaHue U3MEHEHHsI/IOTIOTHEHH 3aB. Ka-
/1 (mMomynst) 3acelaHus Ka- 2
dhenpsl e
1 8 Axryanmusanus yaeOHO-MeTouueckoro u npo- | 23.10.2018
IpaMMHOTr0 obecneyeHus ITporoxos Ne3
2 8 Axryanu3anys yueOHO-METOJUYECKOT0 U IPO- 3.09.2019
rpaMMHOTO o0ecredeH s [Tporokoi Nel
3 9 Axrtyammzanust  pazgena  «MarepuaibHO- 3.09.2019
TEXHHYECKOE 0OecIIeueHue» ITporoxos Nel
- 8 AKXTyanuzanus pazzena «Yuebno- | 07.09.2020
MeTouYecKoe u HHpopmanuonHoe obecrede- | [Iporokomn Ne2

HHUEC TUCHUILIIMHBD)

RN




1 Ilean ocBOEHMH JUCHUILIHHBI

[lenb MUCHUIUIMHBL - ¢HOPMHUPOBATH y CTYICHTOB 3HAHHS O MEXaHHUYECKUX, TEIUIohu3nde-
CKHUX, DJIEKTPHUYECKUX, MATHUTHBIX, ONTHYECKIX CBOWCTBAX METAJUIOB, HAYUYUTh METOJIUKaM OIpe-
JIEJICHUSI MEXaHUYECKUX U (PU3NICCKUX XAPAKTEPUCTHK, IPUMEHSITH MOJIyIeHHBIC 3HAHUS TIPU Pa3-
paboTKe MaTEpUATIOB U TEXHOJOTUN UX 00PabOTKH.

2 MecTo JTUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl OATOTOBKHU
O0akajaBpa

Jucuummnaa «Dr3udeckue cBOWCTBAa METANIOB» BXOJIUT B BapUATHBHYIO 4acTh OJoka 1 00-
pa3oBaTEIbLHON MpOrpaMMBbl 1O HampapieHUu0 noArotoBku 27.03.01 Cranmaptuzanus 1 METPOJIO-
rust, npodmis CTannapTu3anus U cepTUGHUKAIHS B TPOU3BOICTBE METALIONPOLYKIIH.

Jlig u3ydeHust TUCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHUS, BlIaJieHus ), ChOpMUPOBAHHbBIC B
pe3ynbTare u3ydyeHus AUCUMIUIMH Maremaruka, @usnka; TeXHOJIOrHs METaiIoB U perjiaMeHTH-
pyromue cranaaptbl, O0paboTKa METAIIOB JaBICHHUEM.

3nanus (YMEHHS, BIAJCHHS), TIOTyYEHHBIC TIPY U3YYSCHUH JUCHUIUIMHBL OyIyT HEOOXOAUMBI
UM TIpH JallbHEHIIeM U3y4YeHUU TUCHUIUIMH TeXHOJIOoTus MPOU3BOJICTBA MeTaonpoaykuuu, O6o-
PYIOBaHUE U TEXHOJIOTMYECKasi TOUYHOCTh MPOU3BO/ICTBA METAIJION3AETIUH.

3 Komnerenuun, popMupyembie B pe3yJibTaTe 0CBOCHUS AUCHUIIMHBI U
IJIAHUpPYeMble pe3y/ibTaThl 00y4eHust

B PE3YyIbTAaTC OCBOCHUS AUCHUIIIINHBI «DU3NYECKHEe CBOMCTBA METAJIJIOB» CTYACHT HOJIKCH
06HaILaTI~) CJICOAYIOIUMHA KOMIICTCHIUAMMU

CtpyKTypHBIT
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHN

IIK-20 — cnoco0HOCTHI0 MPOBOAMTDH IKCIIEPUMEHTHI MO 32JaHHBIM METOAMKAaM ¢ 00padoTKoii
U aHAJIM30M Pe3yJbTAaTOB, COCTABJIATH ONMUCAHMSA NMPOBOAMMBIX MCCJEI0BAHUH U NMOATOTAB-
JIMBATh JaHHBbIE VIS COCTABJCHHS HAYYHBIX 0030p0B M MyOJHMKANMI

3HaTh: OcHOBHBIE CBEJIEHHUS 110 3aJJaHHBIM METOJIUKaM ¢ 00paOOTKON U aHAIM30M Pe3yilb-
TaTOB HKCIIEPUMEHTOB I10 ONPEEICHNUI0 OCHOBHBIX CBOMCTB METAJUIOB..

YmeTs: [IpuMeHaTh MeTOAMKHA TIO 00pabOTKE M aHaIU3y Pe3yJbTaTOB MPAKTUYECKHX pa-
00T, COCTaBJICHUIO OMUCAHS MPOBOJIUMBIX HCCIEAOBAHUN.

Bnagers: HaBbikamu npuMeHEeHHsI METOJUK 110 00pabOTKe U aHATU3Y PE3yIbTaTOB dKCIEPU-
MEHTa, COCTaBJIEHUIO OMUCAHUS MPOBOAMMBIX UCCIIEAOBAaHUM (PU3NUECKUX CBOMCTB
METAJUIOB.

JAIIK-1 — ymeTh aHAJIM3UPOBATH, OCYIIECTBJISATh U KOPPEKTHPOBATH TEXHOJIOTHYeCKHUe Mpo-
1ecchl B MaTepHaJ000padoTKe M NPOU3BOACTBE METAVIONPOAYKIMHT

3HaTh: MexaHU3MBI IIaCTUYECKON AedopMaiyy, 3JeMEeHThl TEOPUH JUCIOKALUN U TEOPHU pas3-
PYLIEHUS, MEXaHU3MBI YIIPOYHEHHUSI MaTepUaIoOB. TeopHIo TETNTIOEMKOCTH M TETIONPOBO/I-
HOCTH, 3JIEMEHTHI 30HHOI TEOpPHH, SIEKTPOHHOIN TEOPHUH METAJLIOB.

VYMeTn: AHaJ'II/BI/IpOBaTB XAPAKTCPUCTUKU MCXAHNYCCKUX CBOI?ICTB, OLICHHBATH TGHHO(I)I/IBI/I'{CCKI/IC
1 DJICKTPUYICCKUC CBOIICTBa IMPOBOJAHHKOB, ITOJYITPOBOJAHHUKOB, IUI3JICKTPUKOB.
BJ'[aI[eTL: HaBrikamu MMPUMCHCHHUA METOA0OB U pallMOHAJIbHBIX l'[pI/IéMOB MIPOBEACHUA MEXAaHUYCCKUX

HCHBITaHHﬁ; HCITIOJIb30BaHUA HpI/I60p0B, YCTAaHOBOK MU METOAMK ITPU OIIPEACIICHUN (1)1/131/1116-
CKHX CBOICTB METAJLJIOB.




4 CTpyKTypa M coAepKaHue THCHHIIHHLI (MOLYJIs1)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISICT / €UHUIIBI 252 aKkaj. yaca B TOM YHCJIE:

— KOHTaKTHas paboTa
— ayIUTOpHAst
— BHCAYAUTOPHAA

— 14,9 akaz. gaca
— 12 akan. 4acos;
- 2,9 akaj. 4acos

— camocrosTenbHas pabora — 228,4 akaj. 4acos;
— TIOJITOTOBKA K DK3aMeHy - 8,7 akaj. 4acoB

I Kon u cTpyk-
AynuropHas Lc’é = TypHbIii
KOHTaKTHas pa60Ta = 8 @ JJIEMEHT KOM-
S 8 OpMa TeKyILEro KOHTPOJIs
o (B akaj. 4acax) z T . p i p [ETCHIUU
Paznen /Tema 2, = | BuacamocrosrensHoi YCIIEBAEMOCTH U
] )
JTUCLUTUIMHBI 2 NE L= = % paboThI IPOMEKYTOYHOM aTTecTa-
Q
= = = = S m 1005051
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1. OcHOBHBIE TOHATHS O HANIPS- CaMOCTOSITEJIBHOE ~ M3y4e-|IPAKTUYECKOE 3ansrtue, |AI1K-1 3yB
XKeHusx, nepopmanusx. Jlucnoka- HUE yueOHOU JIUTepaTypsl,|(YCTHBIM OIMpOC), 3aliuTa
LIMOHHBIE MPEICTABIECHUS O IIPO- 4 1 11 2/11 50 |moxaroroBka K JjabopaTop-|1abopaTopHOM paboThI
1eccax ruracTuueckoi nedopma- HOW paboTe, BHITIOJIHEHHE
LTI U Pa3pyLICHUS KOHTPOJIbHON paboThI
2. MexaHn4YecKre UCTIBITAaHUS Ma- CaMOCTOAITEJIBHOE  M3y4Ye- | TPAaKTHYECKOE 3anarue, | JI1K-1 3yB
TEpPHUAJIOB. HUe yuyeOHOH nuTeparypsl |(YCTHBIM ompoc), 3amura
4 1 11 2/11 50 |moaroroBka k abopartop-|1abopaTopHON PabOTHI
HOW paloTe, BBIOJHEHHE
KOHTPOJIBbHON pabOThI
3. Terno¢pusnyeckue cCBOWCTBA CaMOCTOSITEJIBHOE ~ M3Y4e-|IPAKTHYECKOE 3anarue, | II1K-1 3yB
MaTepuajIoB. DIEKTPUUECKHE HUE yueOHOH nureparypsl |(yCTHBIH ompoc), 3ammrall[1K-20 3yB
CBOICTBa MaTepuaaoB Maruur- 4 1 1 - 50 |BbIMONHEHUE KOHTPOJIBHOM |1a00paTOpHOl paboThI
HbIE€ U ONITUYECKUE CBOWCTBA Ma- paboThI
TEpUAJIOB




4, DneMeHThI KBAaHTOBOM TEOPHH,
TUIIBl MEXKATOMHBIX CBS3EH

78,4

CaMOCTOATCIIBHOC HM3YYC-|IIPAKTHYCCKOE 3aHsATHC,

HUE yueOHOH JTUTepaTypsl,
BBIITOJTHEHUE KOHTPOJIBHON
paboThI

(ycTHBIN ompoc),  3ammuTa
KOHTPOJILHOH paboThI

JIIK-1 3yB
ITK-20 3yB

HToro no aucuunjinge

421

421

228,4

DK3aMeH




5 Oopa3oBaresbHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

Jis u3ydeHus: JaHHON AMCUUIUIMHBI B KAY€CTBE METOIMUYECKOTO MOAX0/1a IPUMEHSETCS TeX-
HOJIOTHSI KOHCTPYHPOBaHHUs y4eOHON MH(OpPMAaLUH, T.€. IPU MOATOTOBKE MpENoAaBarens K y4eo-
HOMY IIPOLIECCY YUUTBHIBAETCS YTO U B KAKOM 00beMe U3 U3ydaeMoil HH(OpMaIMK JOKHbI YCBOUTb
CTYACHTBI, YPOBEHb MOATOTOBICHHOCTH CTYACHTOB K BOCHPHUATHIO y4yeOHOH MHpOpMAIMU MO BO-
pocaM cepTU(PHUKALMU TPOAYKIIMH U BO3MOXKHOCTH IIPEINO1aBaTels.

[lepen HauanoMm 3aHATUN O3HAKOMMTBH CTYIEHTOB C IUIAHUPYEMbIM OOBEMOM 4YacoB IO y4yeo-
HOMY IUTaHY Ha U3y4YCHHE JAHHOW JMCUUIUINHBL

Jlekuu mpoxoAAT B TPaJAULMOHHON (opme, B hopMe JIeKIUH-KOHCYIbTallUN C KOJJIEKTUB-
HBIM OOCYXJIEHHEM Kakoro-iu0o BOMpoca, MpoOJIeMbl MM CONOCTaBICHUM HH(OpMAIH, UACH,
MHEHHH, Tpe1oKeHui. 1Ipu 5ToM 1enu 1ucKyccuy TECHO CBA3aHbl C TEMOM JICKIIAH.

[TpakTnyeckue 3aHATUS CIOCOOCTBYIOT OoJiee IiTyOOKOMY OCBOEHHUIO TEOPETUYECKOI'O Mare-
puana. [Ipu mpoBeneHMM MPAKTHUYECKUX 3aHATHH YUYUTHIBAECTCS CTENEHb CAMOCTOSTENBHOCTH HMX
BBINOJIHEHUS UX CTYAEHTaMH. YUeOHBIM IUIAHOM HPEAYCMOTPEHO 4 4. MHTEPaKTHBHBIX 3aHATHH.
[TpakTyeckue 3aHATUSA NPOBOJATCS B BUJIE CEMHHAPOB-IUCKYCCHM, Ha KOTOPBIX 00CYKAal0TCs U
pEIIaloTCs MPaKTHYECKUE MPOOIIEMBI Kypca, UCTIOIb3yeTcsl paboTa B KOMaH/IE.

JlaGopaTopHble 3aHATHS BBIITOJHAIOTCS B Ipynnax 1o 5-7 yenoBek B Kaxjaoi. Kaxnomy cry-
JICHTY B TPYIIIE BBIJACTCS MHIUBUAYaIbHOE 3a1aHue. OTHaKO KOHEYHBIH Pe3yIbTaT JOJDKEH OBITh
OJIMHAKOBBIM Il BceX. B paboTax mpuMeHseTcsl CrenuaibHOe TEXHOJIOTHYECKOH 000pyqoBaHUE
(IpOKaTHBIN CTaH, pa3pbIBHBIE MAILIUHBI), U1 PA0OTHI C KOTOPBIMU CTYACHTHI JJOJKHBI IPOCITYIIATh
JIEKIIUIO 110 TEXHUKE O€30MacHOCTH.

6 YuedHo-MeTOANYECKOE 00ecTiedyeHre CAMOCTOATEILHONH PAG0ThHI CTY1eHTOB

[To pucuuminHe «@u3ndecKkre CBOMCTBA METAJLIOBY MPEIYCMOTPEHA AyJIUTOPHAs M BHeEay-
JTUTOpPHAs CAMOCTOATEIbHAs paboTa 00yUJarOIUXCA.

AynuTopHasi caMOCTOsITelIbHAsE paboTa 00yJaroIMXCsl OCYLIECTBIIETCS B BUJIE NMOATOTOBKE K
MIPOBEJICHUIO JTA00PATOPHBIX PAOOT U MOIYYSHHIO BBOAHOTO (IEPBUYHOIO) UHCTPYKTaXKa MO TEXHU-
Ke 6€e30MacHOCTH.

BHeaynuropHas camocrosiTenbHas padoTa 00y4aroLIUXcsl OCYIIECTBISIETCS B BUJE U3YUYEHUS
JUTEPaTyphl 0 COOTBETCTBYIOLIEMY pa3/iesly ¢ MpopabOTKOI MaTepuaa; BBIIIOJIHEHUs JJabopaTop-
HBIX pa0OT U JOMAIIHUX 3aJaHHH.

Ilepeuennb 1aGopaTopHbIX padoT
1. TIpoueccs! muacTudyeckoi neopMalvy U pazpyiieHus. Jucnokammu.

2. VcnpiTaHusl METAJUIOB HA PACTSKCHHE.
3. Temno¢usnyeckue cBOWCTBA MaTEPUAIOB
TeMbl HHAUBHAYAJTbHBIX 32JaHUIA:
MexaHHu3MBI TIIACTUYECKON AedopMariH.
Turmel pa3pylieHuss MaTEPUAIIOB.
TennoeMKoCTb TBEP/BIX TEIl.
VY aenpHOE CONPOTUBIEHUE YUCTHIX METAJNIOB M METAJNINYECKUX CILJIABOB.
MarseTusm TBEp/bIX TEIl.

AR A



7 OnleHOYHbIE CPeICTBA /ISl IPOBEAeHNsI POMEKYTOYHOM aTTecTallun
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTANNM:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OneHouHble CpeacTBa

IIK-20 — cnoco60HOCTHI0O MPOBOAUTD IKCIIEPUMEHTHI M0 3aJaHHBIM METOAUKAM ¢ 00pPadOTKOI U aHAJM30M Pe3yJbTATOB, COCTABJSITH OMUCAHNS
NMPOBOAUMBIX MCCIEI0BAHUI U MOATOTABJINBATH JAHHbIE 1JIs1 COCTABJIEHHUS HAYYHBIX 0030POB M MyOJIUKAIUIA

3HaTh: OCHOBHBIE CBEIICHUSI 10 3alaHHBIM MeTouKaM ¢ | 1. CraTudeckue v JUHAMUYECKHUE MCTIBITAHUSI.
00paboTKOM M aHATU30M PE3yJIbTaTOB dKCIepu- | 2. TemnonpoBoIHOCT TBEPABIX TEI.
MEHTOB M0 OMNpPEAENCHUI0 OCHOBHBIX CBOMCTB | 3. ONTHYECKHE CBONCTBA TBEP/BIX TEI
METaJIJIOB. 4. JlmarpaMmma MEXaHUYECKOT'O COCTOSTHUSI.
YMmeTs: [TpumensTh MeTonuku 1o obpadbotke u ananuzy | 1. IlpeacraButh rpaduyeckue 3aBUCUMOCTH MO UTOraM IPOBEIEHUsS Jaboparop-
pPE3yNIbTaTOB MPAKTUYECKUX paboT, cocTaBiie- | HOM pabOThI (Ha BHIOOP).
HUIO OMHICAHUS TPOBOAMMBIX HCCIICTOBAHUM. 2. O6paboTaTh pe3ynbTaThl MIPOBEACHUS SKCIIEPUMEHTA MPU UCHBITAHUSAX METall-
JIOB Ha U3TrH0.
Bnaners: HaBbikamu npriMeHeHus: MeTOAMK 110 00padoTke | 1. CocTaBuUTh MIaH 00pabOTKH Pe3yIbTaTOB MCIBITAHUH HA YIAPHYIO BA3KOCTh

U aHAJU3y pe3yJIbTaTOB JKCIEPUMEHTA, COCTaB-
JICHUIO OIMCAHHUS IPOBOJIUMBIX HCCIEIOBaHUN
(U3MYECKUX CBOWCTB METAJIJIOB.

2. JlaTe onmcaHue IPOBOJIUMBIX UCCIICIOBAaHUI TBEPAOCTH PA3HBIMU METOIAMH.

JIIK-1 — ymeTh aHAIM3MPOBATH, OCYIIECTBJSATh H KOPPEKTHPOBATh TEXHOJIOTHYeCKHe Mpouecchl B MAaTepUaI1000padoTke M NMPOU3BOACTBE
MeTAJIONPOAYKINHU

3HaTh:

MexaHu3mbl IIacTUYECKOW Jedopmanuu, 3ie-
MEHTHI TEOPUU JHUCIOKALMN U TEOPUH pa3pyliie-
HUS, MEXaHW3MBbl YIPOUYHEHUS MAaTEepUaJIOB.
Teopuio TEMIOEMKOCTH W TEIJIONPOBOIHOCTH,
3JIEMEHTHI 30HHOW TEOPHH, SJIEKTPOHHOU TEOPUH
METaJIJIOB.

. YCIIOBHbIE U UCTUHHBIE HANIPSKEHUSI.

. ONHUTaKCUAIIbHBIE JUCIIOKALUH.

. [lepenonzanue guciokamnuii.

. HopMasnbHbIe 1 KacaTenbHbIE HAIPSKEHHUS.
. 3akoH ['yka.

. HeycToiturBbie TOPOTY HA TUCITOKAIUSAX.

. Hanpspkenne. PazMepHOCTD HanpsKEeHUSI.

. KoncranTsl ynpyrocru.

. Kpaesas aucnoxanus.

10. dedopmarus.

11. O6pa3oBaHue AUCITOKAIUI TPU KPUCTATITU3ALUH.
12. HeycToiiuuBblie TOPOTH Ha TACTOKAIIHSIX.

O©Ooo~No ol wWwN -




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl O0yUeHHS

OneHouHble CpeaCcTBa

. BunToBas qucnokarusi.

. YCTONYMBBIE IIOPOTH HA JUCIOKALUAX.

. CucreMbl CKOJIbKEHHUS.

. Mcrounuk ®panka-Puna.

. Ymopyras nedhopmanus.

. B3auMopericTBue qucaokanui ¢ IpUMECHBIMU aTOMaMHU.
. YcTanocTs METajulioB.

. BonHOBBIE CBOKCTBA MUKPOYACTHLL.

. DNEeKTPONPOBOAHOCTh METAJLIOB.

. DHeprust MeKaTOMHOH CBSI3U.

. Konebanus kpucTaqindeckoi petieTku.
. SIBneHne HaMarHM4YMBaHUs MAaTEPUATIOB.
. 3axon rononra u Iltu.

. DeppoMarHeTuKH.

YMmerTs:

AHaJ'II/ISI/IpOBaTB XApaKTCPUCTHUKHU MCXAHUYC-
CKHX CBOfICTB, OLICHUBATh TGHJ'IO(i)I/ISI/I‘-ICCKI/IG u
QJICKTPHUYICCKUC CBOICTBa IIPOBOAHUKOB, IIOJTY-
IMPOBOAHHKOB, JUIJICKTPUKOB.

. locTouHCTBa, HEIOCTATKU, TPUMEHEHNE UCTIBITAHUI Ha M3THO.

. JlocTOMHCTBA M HETOCTATKU MCTIBITAHUI HA PACTSKECHHUE.

. XapakTepUCTUKH, ONIpEAEIAEMbIE IIPU UCIIBITAHUAX HA PACTSKEHUE.
. MexaHu3mMbl NPOBOJAMMOCTH AUAIEKTPUKOB.

. Mexanu3m 00pa30BaHUs YHEPTETHUECKHUX 30H B KPUCTAIIAX.

Bnanets:

HaBbpikamu nmpuMeHEeHUsI METOJ0B U PallMOHAaIb-
HBIX IPUEMOB NIPOBEIAEHUS MEXAHUUYECKUX HC-
MIBITAHUH; UCTIOIB30BaHUS IPUOOPOB, YCTAHOBOK
U METOOUK TPH ONpeNeNleHud (HU3HUECKUX
CBOMCTB METAJIJIOB.

U WNREFROIRAWDN P

. U3mepenue tBepaoctu no Pokuemry.

. I3mepenue tBepnoctu no bpunemnto

. 3mepenue tBepnoctu no Bukepcey

. McnblTanns Ha cxxatue.

. McniblTanns Ha yIapHyIO BSI3KOCTb.

. Koo punment xecTkocTn Hanps»KEHHOTo COCTOSIHUS IPY BAABIUBAHHH.




0) ITopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJM H KPUTEPHH
OLICHUBAHUS:

[IpomexxyTouHasi aTTecTanus MO JUCHUIUIMHE BKJIIOYACT TEOPETHUYECKHE BOIPOCHI, MO3BO-
JISIONINE OLICHUTh YPOBEHBb YCBOCHUS O0YJAIOIIMMHUCS 3HAHUH U CTETNICHh CPOPMUPOBAHHOCTU yMe-
HUI U BIIaJICHUI, TIPOBOJAMUTCS B OPME IK3aMEHa.

Kputepun oreHku (B COOTBETCTBHH C (DOPMHUPYEMBIMU KOMIICTCHIIUSIMH W TJIAHUPYEMBIMU
pe3ynbTaTaMu OOYYCHHS):

— Ha OICHKY «OTJHYHO» — CTYJIEHT JIOJDKEH IMOKa3aTh BHICOKUI YpPOBEHb 3HAHUN HE TOJLKO
Ha YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI HHPOPMAIIMHU, HO M HHTEJUICKTYaJIbHbIC HABBIKH pellie-
HUS TIpoOJIeM U 3aja4, HaXOXKJICHUS YHUKAIBHBIX OTBETOB K MpOOJeMaM, OIEHKA U BBIHECECHUS
KPUTHYECCKHUX CY)KICHHIA;

— Ha OIICHKY «XOPOII0» — CTYJCHT JOJDKCH MOKa3aTh 3HAHUS HE TOJILKO Ha YPOBHE BOCIIPO-
U3BEJICHUS U O0BSICHEHUSI HH(POPMAIIMU, HO U MHTEJUICKTYaJIbHbIC HABBIKM PEIICHHS MPOOJIEM U 3a-
Ja4, HaXO0XJICHUSI YHUKAJIBHBIX OTBETOB K IMpoOiIemMam;

— Ha OILICHKY «Y/IOBJIETBOPHUTEJIbHO» — CTYACHT JOJDKEH IMOKa3aTh 3HAHHS HAa YPOBHE BOC-
MIPOU3BEICHUS U O0BSICHCHHS HH(OPMAIINK, MHTEIUICKTYaIbHbIC HABBIKU PEIICHHSI IPOCTHIX 33]1a4;

— Ha OIICHKY «HEYIO0BJIETBOPHTEJIbHO» — CTYJICHT HE MOXET IOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEJICHUSI M OOBSCHEHUS MH(POPMAINK, HE MOXET IO0Ka3aTh WHTEIUICKTYaTbHbIC HABBIKU
pelIeHHs TPOCTHIX 3ajad.

8 YueOHO-MeTOAUMYEeCKOe U HH(OpMaIIHOHHOE o0ecTieyeHne TUCHUILIMHBI (MOTYJI51)

a) OCHOBHAsI JINTepaTrypa:

1. 3emckos, HO.Il. MarepuanoBenenue : yueOnoe mocoome / FO.I1. 3emckoB. — CaHKT-
[TetepOypr : Jlanp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — TekcT : 3neKTPOHHBIH // Dnek-
TPOHHO-OMOMMoTeuHas cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/113910 (na-
ta oopamenus: 07.11.2019). — Pexum noctyna: A aBTOPU3. MOJIb30BATENICH.

2.  Jloporo6ua, B. I'. Teopernueckne oCHOBBI 00pabOTKH METaUIOB JaBJICHHUEM : ydeOHOE
nocobue / B. T'. Joporo6un, A. I'. Kopuynos, K. I'. ITuBoBaposa ; MI'TY. - MarHuroropck :
MI'TY, 2015. - 1 osnekrpon. ont. mguck (CD-ROM). - 3arn. ¢ turtyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/112393
0/1415.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooObekT. - TeKCT : 2MEeKTPOHHBIM. -
Ceenenus noctynHsl Takoke Ha CD-ROM.

0) AOMOJIHUTE/IbHASA JIUTepaTypa:

1. Kanyrkuna, JI.M. Ctpoenue u cBoiicTBa MeTauioB. PU3HUECKUE OCHOBBI IIACTUYECKOM
nedopmaruu : yaeonoe nocooue / J.M. Kamytkuna, C.[1. Ilpokomkun, C.B. lo6aTtkun. — Mock-
Ba : MUCHUC, 2003. — 37 c.— TekcT : 3MeKTpOHHBIN // DNEKTPOHHO-OMOIMOTEYHAS CHCTeMa
«Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/117128 (mara oopamenus: 07.11.2019). —
Pexwum nocTtyna: st aBTOpU3. TIOIB30BATEINEH.

2.  MartepuanoBeneHre. MeToapl aHaiau3a CTPYKTYPbl U CBOMCTB METAJUIOB U CILIABOB :
yue0. mocooue / T.A. Openkuna, E.C. Jlonmatuna, I'.A. Mepkynosa, T.H. [Ipo3nosa, A.C. Hanons-
Ko ; moxa pen. T.A. Openkunoii. - Kpacnosipck : Cu0. denep. yu-t, 2018. - 214 c. - ISBN 978-5-
7638-3936-4. - Tekcr : anektponHsIit. - URL: https://new.znanium.com/catalog/product/1032141

3. Mertponorus, craHgapTu3anys, cepTUHUKaims: YdueOHoe mocobue / ApucroB A.U.,
[Tpuxonpko B.M., Ceprees 1.J1. - Mocksa :HUIl UTH®PA-M, 2014. - 256 c.: 60x90 1/16. - (Brbic-
miee oOpazoBanme: bakamaBpuar) ISBN 978-5-16-004750-8 - Tekct : amektponnsiii. - URL:
https://new.znanium.com/catalog/product/424613

4.  3emckos, FO.I1. Opranu3zanus u TeXHOJIOTUS HcTbITanuil : yuebHoe nocobue / FO.I1. 3em-
ckoB, JI.W. Haszuna. — Cankr-IletepOypr : Jlanb, 2018. — 220 c¢. — ISBN 978-5-8114-3028-4. —
TekcT : DNIEeKTpOHHBIN // DneKTpoHHO-OMOMMoTeuHass cuctema «Jlawby : [caiit]. — URL:
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https://e.lanbook.com/book/107930 (mata oOpamenus: 07.11.2019). — Pexum gocTyna: Jis aBTO-
pH3. OJIb30BATEIICH.

5. Joporo6ua, B. I'. Mexannka CruIonHo#i cpeasl : yueoHoe nocooue. Y. 2./ B. I'. JToporo-
oun, M. U. Pymsnanes, K. W. [IuBoBaposa. - 2-¢ u3., ucnp. u gom. - Marautoropck : MI'TY, 2012.
- 1 omekrpon. ontr. jguck (CD-ROM). - 3Barm. ¢ turyn. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=991.pdf&show=dcatalogues/1/1119156/
991.pdf&view=true (mata oOpamenusi: 04.10.2019). - MakpooObeKT. - TeKCT : IMEKTPOHHBIN. -
Cenenus goctynasl Takxke Ha CD-ROM.

6. CtanmapTel U KadyecTBO [TeKCT]: exeMeCSYHbIH HAyIHO-TEXHUYCCKUH U HIKOHOMUYECKUI
KypH. —M.: PUA «Crannmaptsl 1 kagectBo». —ISSN 0038-9692.

7. Bek  kadectBa: JNEKTPOHHOE  HAy4YHOe  u3JaHue. Pexum  jmocryna:
http://www.agequal.ru/e_archive.html ISSN 2500-1841.

B) MeToauyecKue yKa3aHus:

1. bakaeB /[.P. MccnenoBanue xapakrtepa yNpoOYHEHHUS MeTajlyla 10 WHAMKATOPHOW Jua-
rpaMMe pacTsokeHus. MeToAuueckue yKazaHds [0  BBINOJHEHUIO KYpCOBOM  paboThl. -
Maruurtoropck: MI'TV, 2004. — 12c.

2. OmpeneneHne MEXaHMYECKUX CBOMCTB MeTalllla METOJOM HCIBITAHHUS Ha PACTsSHKEHHE:
Meronuyeckue ykazanus K JiabopatopHoil pabore Atopsl: Jloporooua B.I'., Mocksun B.M., Ka-
carkuHa E.I'. — Marautoropck: MI'TVY, 2002. 45c.

r) nporpaMmMHoe odecriedyenne u UHTepHeT-pecypcebl

1. MexnayHnaposanas crpaBounas cucrema «Ilommpen» polpred.com orpacias «Ob6pa3oBanue,
Hayka». — URL.: http://education.polpred.com/.

2. HanmonanbHast H”H(QOPMAaIIMOHHO-aHAIMTHYECKAs cUcTeMa — POCCHICKUI MHAECKC HAY9HO-
ro murupoBanus (PUHII). — URL.: https://elibrary.ru/project_risc.asp.

3. IlouckoBast  cucrema  Axkagemus  Google  (Google  Scholar). -  URL:
https://scholar.google.ru/.

4. ndopmanmonnas cucrema - ExauHOe OKHO mocTymna K MH(GOPMAIMOHHBIM pecypcam. —
URL.: http://window.edu.ru/.

Haumenosanue 110 Ne norosopa Cpox neicTBUS TUIIEH3UN
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FAR Manager CB00OOHO pacmpocTpaHsIeMoe OecCpoYHO
7Zip cBOOOIHO pacrmpocTpaHseMoe | 6ecCpoyHo
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Tun u Ha3BaHWE ayJUTOPHUH OcHanienue ayInTopun
VYyeOHble ayAUTOPUH [T IpoBeieHUs | MyIbTUMEANIHbBIE CPEACTBAa XpaHEeHHUS, Iepe/laud U
3aHATUH JICKHMOHHOTO THIIA IpeJICTaBIeHNs HH()OPMALIUH.

Y4eOHble ayauTopun JUisl mpoBeaeHus | Jlocka, MyTbTUMETUNHHBINA TPOEKTOP, IKPaH
MPAKTUYECKUX 3aHSATHUM, TPYHIOBBIX
U WHAUBUIYAIbHBIX KOHCYJIbTALMM,
TEKYIIETO0 KOHTPOJS U MPOMEKYTOU-
HOHU aTTecTanuu

VYuebnas aynutopus st mpoenenus | JlabopatopHoe o0opyaoBaHHE.
71a060paTOPHBIX 3aHITHH. Criennanu3upoBaHHas MeOelb.
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Jlaboparopust KOHCTPYKIIUH aBTOMO-
OWIsl W TPOU3BOJICTBEHHBIX IPOIIEC-
COB

I[Tomemenue I CcaMOCTOSITEILHOU
paboThI

KommprorepHas texnuka ¢ makerom MS Offise, ¢ monu-
KJIIOueHHeM K cetu «VHTepHeT» U C JOCTYNOM B JJICK-
TPOHHYIO HH(GOPMAIIMOHHO — OOpa30BaTEIbHYIO Cpeay
yHuBepcutera. Criennanau3upoBaHHast MeOelb.

[Tomenienue anst XpaHeHUsT U TPOQU-
JAKTUYECKOTO0 O0OCTy)KUBaHUS yueO-
HOTO 000PYIOBaHUS

O6opynoBaHue: CTaHOK CBEPJIMJIbHBIM, CTAaHOK TOKapHO-
BUHTOPE3HBIN, CTOJ MOIBEMHBIN, IITAHTCHIIUPKYIb, THCHI
ciecapHble, HOYKOBKA M0 METAJLTy, CTAHOK HaXKIauHBIH.
Metoanyeckoe obecrieueHrne yueOHOoro npoiuecca.




