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1. HEJIX OCBOEHUA

1.1 | I3y4nTh:0COOCHHOCTH CTPOCHHUS METAJJIOB, IPEBPAIICHIS B pacIlIaBax U TBEPJOM COCTOSHUY, IPHHITUITEI JIETHPOBAHHS
1 3aBUCUMOCTb MEXAHUYECKUX CBOMCTB OT JIETMPOBAaHUs U CTPYKTYPBI.

1.2 | Hay4uTh MOHIMAaHHIO OCHOBHBIX 3aKOHOMEPHOCTEH ()OPMHUPOBAHUS MUKPOCTPYKTYPHI Ha OCHOBE aHAIM3a AUArpaMM
COCTOSIHMSI IBOHHBIX U TPOWHBIX CHCTEM, 3aKOHOMEPHOCTEH (POPMHUPOBAHUS MHUKPOCTPYKTYPBI IIPH KPUCTAJUTH3ALMH,
MIPEBPAICHUAX B TBEPIIOM COCTOSHHM, TOPSIEH M XOIOJHON TIACTHYECKOH Ie(hopManii, TEPMHUIECKOI 00padoTke, CBI3H
MUKPOCTPYKTYPBI U CBOMCTB METAJUIOB U CILIABOB, OCHOBBI JIUTEHHOI0 IPOU3BOACTBA U

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI

Baox OII: b1.B

2.1 TpeboBanus K npe)IBaanTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 dusuka

2.1.2 | Xumus
2.2 Jucuununubl (MOIy/IH) U MPAKTHKH, I KOTOPBIX 0CBOCHHE JAHHON AUCHMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeauIecTBYOLIEe:

2.2.1 |TocynapcTBeHHast UTOrOBas aTTeCTALUS

2.2.2 | Aucrmmumas! 1o Be1oopy b1.B./1B.1

2.2.3 | dedhopmManmoHHBIE METOIBI HAHOCTPYKTYPUPOBAHUS METAIIIOB

2.2.4 |HccnenoBanue COCTOSHUS MaIIWH B 000PYJOBAHUS METAITYPIrHIECKOTO ITPOU3BO/ICTBA

2.2.5 |Merponorus, cTaHAapTU3ANNSA, CePTHHUKAINST

2.2.6 | Teopus MexaHW3MOB U MalllUH

2.2.7 SKCHCpHMCHTaJ'IBHBIe METOAbI UCCIICAOBAHUA METAJUITYPIrUIC€CKHUX MAlllMH

2.2.8 [CocraB 1 CBOWCTBA CMa3KH METALTyPrUIeCKOro 000pyI0BaHUS

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHT

IK-3.6: YMeHne BbIOMPATh OCHOBHBIE H BCIIOMOIaTeJbHbIe MATEPHAJIbI, CIIOCOObI Peain3alii TeXHOJIOTHYeCKHX
NMPOLECCOB, NPUMEHSITH MPOrpPecCMBHbIE METOAbI IKCIIYATALMH TEXHOJIOTHY€eCKOro 000py10BaHMsI PH U3TOTOBJIEHHH
TEXHOJOTHYEeCKHUX MAIHH

3HaTh:

[IK-3.6-31 ®usnyeckne OCHOBBI MaTEPUATIOBECHUS, XapaKTEPU-CTUKN MAaTEPUANIOB, IPUMEHSEMBIX TP U3TOTOBIECHUH AeTalei u
y3JI0B MalluH

YK-7.1: Cioco6HOCTh AaHATU3NPOBATH MPOAYKIIUIO, MPOLECCHI M CHCTEMBI

3HaTb:

YK-7.1-31 OcHOBHEIE BHIBI, KITACCH(UKANNIO M CBOMCTBA KOHCTPYKITHOH-HBIX MaTEPHAIIOB, HCIOJIB3YEMBIX IS H3TOTOBICHHS
JleTasied ¥ y3J10B MallvH

[K-3.7: YMeHne NnpUMeHATh MeTOAbI CTAHAAPTHBIX UCNIBITAHUI 110 ONpeeTeHUI0 (PHU3UMKO-MeXaHUYECKUX CBOICTB U
TEXHOJIOTHYECKHX MoKAa3aTe/Iell HCMO0JIb3yeMbIX MATEPHAJIOB U TOTOBBIX M3/IeJ U

3HaTh:

[1K-3.7-31 OcHOBHbIE METOABI U CHOCOOBI U3y4EHHS CTPYKTYPhI MAaTEPUAIIOB, UX (GU3UIECKUX U MEXAaHHUECKUX CBOMCTB

IIK-2.5: YMeHue NnpUMeHSITh MeTObl KOHTPOJISI KauecTBA U3/1e1uil M 00beKTOB B cepe NMpodeccoHATbHOI AesITeJILHOCTH,
NMPOBOJAUTH AHAJIM3 NPUYHMH HAPYLICHHI TEXHOJOTHYECKHX NMPOLECCOB U pa3padaTbIBATh MEPONPUSITHS 10 HX
NPpeAYNPeKACHUI0

3HaTb:

ITK-2.5-31 OcHOBHBIC BHIIBI, KIACCH(HUKAIINIO H CBOWCTBA KOHCTPYKIIMOH-HBIX MaTePHAJIOB, HCIOIb3YEMbIX JIJISI H3TOTOBJICHUS
JieTasiell M y3J10B MallvH

IIK-3.7: YMeHue NIPUMEHATh MeTObl CTAHAAPTHBIX UCIIBITAHUI 110 onpefeJeHuI0 GU3MKO-MeXaHUYECKUX CBOICTB U
TeXHOJIOTHYECKHUX MOKa3aTe/lell HCI0JIb3yeMbIX MATEPHAJIOB M T'OTOBBIX H3/1eJIHii

Ymerb:

ITK-3.7-Y1 IIpuMeHATH METOIBI CTAHIAPTHBIX UCIIBITAHUH 110 ONIPEACIICHAI0 (PU3NKO-MEXaHMIECKUX CBOMCTB, MC-TIOJIB3yEMBIX
MaTEPHUAIOB ¥ FOTOBBIX U3JAENUI

IIK-3.6: YMeHue BbIOMPATh OCHOBHBIC M BCIIOMOIaTe/IbHbIC MAaTePHAJIbI, CIOCO0OBI peaJu3aliii TEXHOI0THYeCKUX
NpoLeccoB, NPUMEHATH IPOrPecCHBHbIE METObI IKCILTYaTALMH TEXHOJIOTHYeCKOro 000py10BaHNUS NPH U3TOTOBJICHUH
TEXHOJIOTHYEeCKUX MAIIMH

YMmerb:




[1K-3.6-Y'1 Bei6upars MaTepHalsl C y4eTOM TEXHOIOTHYHOCTH MIPOLIECCOB U3TOTOBIEHUS H3IEIUHA 1 o0ecredeH s TpeOyeMbIX
CBOICTB

YK-7.1: CriocoGHOCTb AaHATH3MPOBATH MPOAYKIHUIO, IIPOLECCH] H CHCTEMBI

YMmerb:

VK-7.1-Y1 OueHutb BO3MOXXHOCTH PUMEHEHHS OTIPEICTICHHBIX MaTEPUa-JIOB JIJIsl KOHKPETHBIX U3EIHI C y4eTOM
9KCIUTYaTallMOHHO-TEXHUYECKUX TPeOOBaHHI

IIK-2.5: YMeHue NIPUMEHATh METOAbl KOHTPOJISI KA4ecTBA H3/1e/1Uil 1 00beKTOB B cepe NPodecCHOHAIBLHOI 1eATeJIbHOCTH,
NPOBOAUTH AHAJU3 NPUYHH HAPYLICHHI TeXHOJOTHYeCKHX NMPOLeccOB U pa3padaTbIBATh MEPONPHUSITHSI 0 UX
NpeaynpexIcHuI0

YMmerb:

TIK-2.5-¥Y'1 OneHuTh BO3MOXKHOCTD IPUMEHEHUSI ONpeIeNIeHHbIX MaTepUa-JIoB Al KOHKPETHBIX U3JENUil ¢ y4eTOM
JKCILTYaTallHOHHO-TEXHUYECKHUX TPeOOBaHUI

YK-7.1: Cioco0HOCTbh aHATU3MPOBATH MPOAYKIMIO, IPOLECCHI M CHCTEMbI

Baanernb:

VK-7.1-B1 MeroarkaMu ¥ TEXHUKON MaTEepUaIOBEJUECKUX HCCIEJOBaHUH

IIK-2.5: YMeHue NIPpUMEHAITh METOAbl KOHTPOJISl Ka4ecTBA H3/1e/1Uuil U 00beKTOB B cepe NPodecCHOHAIBHOM 1eATeJIbHOCTH,
NPOBOAUTH AHAJN3 NPUYHH HAPYLICHHI TEXHOJOTHYeCKHX NMPOLeccCOB U pa3padaTbIBATh MEPONPHUSITHS 0 HX
NpeIynpexKIcHHI0

Baanernb:

T1K-2.5-B1 DkcrniepiMeHTaTbHBIME METOANKAMHU ¥ TEXHUKON MaTE€PHUaIO-BEAUECKUX HCCIIEeA0BAHUI

IIK-3.6: YMeHnune BoIOMPATH OCHOBHBIE H BCIIOMOTaTe/IbHbIE MATEPHAJIBI, CIIOCOOBI PeaiN3alui TEXHOJIOTHYeCKHX
npoueccoB, NIPUMEHATH MNPOrpeCCUBHLIC METOAbI IKCIIIyaTAlUU TEXHOJOTHYE€CKOTI0 oﬁopyuosamm NP U3roTOBJICHUHA
TeXHOJIOTHYECKUX MALIUH

Baanernb:

[1K-3.6-B1 Merogamu BEIOOpa MaTepHaIoB B TEXHOJIOTHYECKUX TPOIECCax MIPOU3BOCTBA, IKCINTyaTaIlMd U PEMOHTA MAIIUH U
00opyIOBaHUS

K-3.7: YMeHne NpUMEHATh MeTOAbI CTAHAAPTHBIX UCNIBITAHU N0 ONpeeTeHUI0 (PU3MKO-MeXaHUYECKUX CBOICTB U
TeXHOJIOTHYeCKHMX MOKa3aTeseil HCnoJIb3yeMbIX MATEPHAJIOB M TOTOBBIX M3/1eJIMii

Baanernb:

[1K-3.7-B1 MerogaMu cTaHAapTHBIX UCTIBITAHHI 110 OMPENSICHUIO (PU3NKO-MEXaHHIECKUX CBOUCTB, HCIOJIB3yEMBIX MATE-PHAIIOB H
TOTOBBIX M3JEIHH

4. CTPYKTYPA U COJEP KAHUE

Kon HaumenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemblie | Jluteparypa | Ilpumedyanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1.
Kpucrannuueckast
CTPYKTYpa U 1edeKThl
KPHUCTANINYECKOTr0
CTPOeHust

metasioB. Kpucranauzanu
s1 METAJLJIOB

1.1 XapakTepucTuka 2 1 VK-7.1-31 TIK- JI1.1J12.1
METaJUINYE€CKOro 2.5-31 TIK-3.6- JI2.2J13.1
COCTOSIHUS, THITBI 31 I1K-3.7-31 JI3.2
KPUCTANIMYECKUX PELIECTOK, 0109233

nedextst. Poct u dpopma
KkpucTamioB. CTpoeHHe
CITUTKA. AJUTOTPOITHYECKIE
npeBpamnieHus. /Jlex/

1.2 2 20 VK-7.1-31 YK- JI1.1J12.1 P1
[ToaroroBka K NpakTHYECKUM 7.1-V1 YVK-7.1- J12.2J13.1
3ansaTHsIM /Cp/ B1 IIK-2.5-31 JI3.3
IIK-2.5-Y1 IIK D192 353
-2.5-B1 IIK-3.6
-31 IIK-3.6-V1
I1K-3.6-B1 I1IK
-3.7-31 [IK-3.7

-Y11IK-3.7-B1




Paznen 2. MexaHu4eckue u
¢u3nveckne CBOICTBA, HX
3HAYEeHHe MpH
IKCIIyaTaluu,
CTaH/IAPTHBIE HCTIBITAHUS,
CBOIiCTBAa, KaK NMOKAa3aTeJn
KayecTBa

2.1 Knaccudukarmst 1 YK-7.1-31 TIK- JI1.1J12.1
MeXaHHUECKUX HCTIBITAaHUMH. 2.5-31 IIK-3.6- JI2.2J13.1
UcnbiTanus pactsokeHUEM. 31 [IK-3.7-31 JI3.2
Onpenenenue TBEPAOCTH, 0102233
JTUHAMAYECKNE UCTTBITAHUS.

/JTex/

2.2 YCTpOHCTBO pa3muyYHBIX 2 YK-7.1-V11IK JIT.1J12.1

TUTIOB TBeproMepoB /I1p/ -2.5-Y11IK-3.6 J12.2J13.3
-V1T1IK-3.7-Y1 313233

2.3 Onpexnenenue 2 YK-7.1-B1 IIK- | JI1.1J12.1 P2

TBepaocTH /J1ab/ 2.5-B1 IIK-3.6- J12.2J13.1
B1 IIK-3.7-B1 313233

2.4 Cocrapienue oT4era 1o 20 YK-7.1-31 VK- JIT.1J12.1 P2

nabopatopHoit pabdote /Cp/ 7.1-Y1 VK-7.1- | JI2.2J13.1
B1 IIK-2.5-31 313233
MK-2.5-Y1 IIK
-2.5-B1 TIK-3.6
-31 TIK-3.6-VY1
IIK-3.6-B1 [IK
-3.7-31 1IK-3.7
-V11IIK-3.7-B1

Pa3nen 3.

Kenesoyriepoaucroie

CIJIABBI, AHATPaMMa

JKes1e30-yIiIepos.

MukpocTpyKkTypa

YIJIEpOANCTHIX CIUIABOB H

YYTYHOB

3.1 CtpoeHue 1 CBOICTBa 1 YK-7.1-31 IIK- JI1.1J12.1
YHUCTOrOo Kenes3a. Juarpamma 2.5-31 [IK-3.6- JI2.2713.1
COCTOSTHUS JKEJe30-1[EMEHTHT. 31 [IK-3.7-31 JI3.2
CTpyKTYpHBI: OIBIX, CePhIX U 0102233
MOJIOBUHYATHIX YYTYHOB.

I'paduruzanus.
/JTex/

32 [TocTpoenue KpuBbIX 2 VK-7.1-V1 IIK JI1.1J12.1
OXJIXKICHUS JJIS CTIABOB C -2.5-V1IIK-3.6 JI12.2J13.3
Pa3NUYHON KOHLIEHTpaIel -V1T1IK-3.7-V1 213253
yraepona /Tp/

33 Brimonnenue 30 YK-7.1-31 VK- JIT.1J12.1 P1
KOHTPOJIBHOWPAOOTHI HA 7.1-Y1 YK-7.1- JI2.2J13.2
Temy: "AHanu3 AUarpamMmm u B1 IIK-2.5-31 013233
MMOCTPOCHUE KPUBBIX [IK-2.5-V1ITIK
oxaxnaenus" /Cp/ -2.5-B1 TIK-3.6

-31 TIK-3.6-VY1
ITK-3.6-B1 IIK
-3.7-31 1IK-3.7
-V1T1IK-3.7-B1
Pasnea 4. Yruepoaucroie
CTAJIH U YYTYHBI

4.1 Yrnepoaucras cTanb 001Iero 1 VK-7.1-31 TIK- JIT.1J12.1
Ha3HAYCHMS, aBTOMATHAs 2.5-31 TIK-3.6- JI2.2J13.1
CTaJIb. 31 I1K-3.7-31 J3.2
Ceprle, KOBKHE U 212233
BBICOKOITPOYHBIC YyTYHBI.

/JTex/

4.2 Uzydenue cTpyKTypbl 2 VK-7.1-B1 TIK- JI1.1J12.1 P3

cranu /J1ab/ 2.5-B1 IIK-3.6- J12.2J13.1
B1 [IK-3.7-B1 313233




43 CocTtaBieHue 0TYETOB IO 2 12 YK-7.1-31 YK- JI1.1J12.1

nabopatopHbsiM paboTtam /Cp/ 7.1-Y1 YK-7.1- J12.2J13.1
B1 IIK-2.5-31 313233
IK-2.5-Y1 IIK
-2.5-B1 IIK-3.6
-31 [IK-3.6-Y1
ITK-3.6-B1 IIK
-3.7-31 TIK-3.7
-Y1IIK-3.7-B1

4.4 [ToaroroBka k 3a4ery mo 2 10 YK-7.1-31 VK- JIT.1J12.1 KM1

mucturuiane /Cp/ 7.1-Y1 YK-7.1- JI2.2713.1
B1 IIK-2.5-31 J3.2
MK-2.5-Y1 IIK 313233
-2.5-B1 TIK-3.6
-31 TIK-3.6-VY1
ITK-3.6-B1 IIK
-3.7-31 1IK-3.7
-V1TIIK-3.7-B1

5. POHJ OIIEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoabHbIe MePONIPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, YK3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETHHOM MOATOTOBKH
Kon KonTponsaoe l_i}l){olzlei);:(l)\me B
KM MEpOTpHATHE b\ DB OITPOCHI VIS TOATOTOBKH

KOMIIETEHIIHI




KM1

Konnoksuym

IMK-2.5-31;I1K-3.6-
31;1IK-3.7-31; VK-
7.1-31

Teopernueckue 1 MpakTudeckue Bonpockl: 1. CTpoeHne cinuTka
criokoiHoM cTanu. 2. Kinaccudukanus JJerupoBaHHbIX craieid Obmactu
MIPUMEHEHUS JIETHPOBAaHHBIX cTane. 3. Kpucrammmueckas CTpyKTypa
MeTaiioB. Tumsl pemerok. 4. MeTozb! onpeesieHus TBEpIOCTH
MeTaJyIoB. 5. YriepoaucTele ctany. BausHue yrinepona Ha cBOMCTBa
CTany, NocTosiHHbIE TpuMecH. 6. Knaccuduxkanus Meraos. 7.
PeanbHOE CTpoeHNE METANINYECKUX KpUCTaIIOB. JINHEHbIE U
To4yedHsle fedekTsl. 8. Bpeansie mpumecH B cransax. Biustaue docdopa
Ha XJIaTHOJIOMKOCTb CTalH. 9. Bpennsle npumecu B cransax. Bnusaue
ceprl Ha KPaCHOIOMKOCTE cTani. 10. JlmarpaMma cocTOSHHS JKere30-
[IEMEHTHUT. XapaKTEepUCTHKA OCHOBHBIX (pa3, KpUTHIECKUe TouKu. 11.
AMopdhHOe U KpUCTAITMYECKOe COCTOsIHUE BemecTsa. 12. Jluarpamma
COCTOSIHUSI C HEOTPAHUYEHHON PaCTBOPUMOCTBIO KOMITOHEHTOB.
OmnpenerneHne cocTaBa ¥ KOJIMYECTBEHHOTO COOTHOMEHuUS da3. 13.
[IpeBpamenus B TBEpAOM COCTOSIHUHU. AnnoTpomnus. 14.
Huzkonernpoanusle (cTpouTenbHbie) crand. TpeOoBaHuUs, OCHOBHBIC
MapKH, CBOIcTBa 1 001acTh npuMeHeHus. 15. CTpoeHne peaTbHbBIX
CITaBOB. XapaKTepHCTHKA OCHOBHEIX (ha3 B crmaax 16. CtpoeHue
CJIUTKOB HEMPEPBIBHOIUTOM 3aroToBKU. 17. IlocTosHHBIE TpUMecH B
cransax. Cepa u pochop. 18. TTocTosiHHBIE Ta3bl B cTANAX. ONUIINTE
BJIMSIHUE PACTBOPEHHBIX ra30B HA CBOMCTBA cTanel. 19.
Kpucramnmmzanus. Mexaausm kpucrammuzanud. Oco0eHHOCTH
KPUCTAJUTU3aluH peallbHbIX ciiaBoB. 20. XonoqHas niaacTuyecKas
nedopmarust. Ctaauu pekpuctaniu3anuu. 2 1. duszndeckue OCHOBBI
XOJIONHOM TTacTudeckoi neopmanum. 22. ITnactiueckas nedopmarus
peanbHbIX criaBoB. Haknern. 23. Yyrynsl. O0mmas XxapakTepucTHKa,
(opmsl rpaduTa, THIIBI CTPYKTYD. 24. OOLIMe 3aKOHOMEPHOCTH
(hazoBbIx npeBparntenuii. 25. Kpucramnmsamnus. CaMonpon3BoiIsHOE
0o0pa3oBaHue 3apOBIIIEBBIX LIEHTPOB. 26. OCOOEHHOCTH KUIKOTO
COCTOSIHUSI, KWHETHKA KPUCTAITU3ALUY, XapaKkTep pocTa kpucrauia. 27.
Oco0OeHHOCTH TpeBpalIeHuH B TBepIoM pacTBope. 28. Pacman
NEPECHIILEHHBIX TBEPABIX pacTBOPOB. 29. BropuuHnas kpucramin3amnys.
OprekTouanoe npespaiienue. 30. Kinaccudukanms serupoBaHHbIX
craneit. 31. Knaccugukanus yriaepoaucTsix craneil. OxapakTepusyiTe
POJIb NOCTOAHHBIX ITpuMecel. 32. TrepaocTs. MeTonbl onpeaencHus.
33. MexaHH4YeCKHe CBOMCTBA, ONpeensieMble IPU THHAMHIECKUX
ucnelTaHusax. 34. Mexanudeckue CBONCTBa, ONpeAensieMble IpH
CTaTMYECKUX UcIbITaHUAX. 35. TexHonoruyeckue cpoiicTra cranei. 36.
VYiyumaeMsle KOHCTPYKIHMOHHbIE cTai. OCOOCHHOCTH JISTHPOBAHHS,
obmnactu npuMeHenus. 37. Cepole uyryHbsl. OcOOEHHOCTH XUMHUECKOTO
cocragra, oosiacTh npuMeHenus. 38. KoBkue uyrynsl. OcoOeHHOCTH
XHMHYECKOT0 COCTaBa, 001acTh MpUMeHeHus. 39. BricokonpodHsre
qyryHbl. OCOOEHHOCTH XMMHUYECKOTO COCTaBa, 001aCcTh MPUMEHEHHS.
40. Xumudeckast HeOTHOPOJHOCTh. MukposnukBaus. 41. Xumudeckas
HEOJHOPOAHOCTh. MakponukBanus. 42. OnUIIUTE XUMHUYECKHE
coenuneHus. 43. Cranu it nemMeHTauu. TpeOoBaHNs, OCHOBHBIC
Mapku. 44. KoHCTpyKIIMOHHAs: IPOYHOCTH cTauneil. 45.
KoHCTpYyKIIMOHHBIE XPOMHCTBIE, MApraHIIOBUCThIE cTa). OCcOOEHHOCTH
JIETHPOBAHU, 007acTH mpuMeHeHUs. 46. CTPYKTYpBI yTIEPOJUCTHIX
cTaneil.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon HasBanue Tposepsiemsre
HHHKATOPHI Coneprxanne padoTHI
pabotsl pabotsl .
KOMITCTEHIIUH
P1 Brimonnenue IIK-2.5-V1;I1IK-2.5- | BelnogHeHHe KOHTPOILHOU pabOThI OCYIIECTBISETCS CTYICHTOM
KOHTPOJIBHOH BL;IIK-3.6-YI;IIK- | camocTosATeIEHO B CBOOOHOE OT OOYUCHHUS BPEMS B COOTBETCTBUH C
paboTHI 1O TeMe 3.6-B1;I1K-3.7- BBIJIAHHBIM BAPUAHTOM M PEKOMEHIALHUAMH, YKa3aHHBIMH B
«Anamu3 quarpamm | YI;IIK-3.7-B1;YK- | Meromnveckux yka3aHusx. BeimomHeHHOE 1 0hopMITeHHOE B
1 IIOCTPOEHHE 7.1-Y1;VK-7.1-B1 COOTBETCTBHH C TPEOOBAHUSIMH KOHTPOIBHOH PaOOTHI cAaeTcs Ha
KpPUBBIX npoBepky Ha kadenpy MTuO mo Havana 3a4eTHON HEJeTH
OXJIAXKICHHUS» 110
BapHaHTaM
P2 JlaboparopHast [MK-2.5-V1;IIK-2.5- | 1 Kakas cBsi3b MeXly TBEpAOCTHIO U MpouHOCThI0? 2 [loueMy Henb3s
pabora Nel . B1;TIK-3.6-YI;IIK- | onpenensats MeromoM bpunemist TBepaocts 6onee HB 4507 3 Onwmure
Omnpexnenenue 3.6-B1;I1K-3.7- METOJI OTIpeeNIeHNs] TBEPAOCTH MeToaoM PokBemna? 4 OnumuTe MeTox
TBEPAOCTH. YI;IIK-3.7-B1;YK- | onpenenenus TBepaoctu MetogoM Bukkepca? 5 [louemy mpu KOHTposie

7.1-Y1;VK-7.1-B1

TBEPAOCTHU PCTIIAMCHTUPOBAHO BPEMSI BBIZ[ep)KKI/I?




P3 JlabopaTopHas IMK-2.5-V1;ITK-2.5- | 1 OxapakTepu3yiiTe BIUSHIE YIIepoaa Ha MEXaHUIEeCKHe CBOUCTBA

pabota Ne2. B1;ITK-3.6-YI;IIK- | craneii. 2 OnuimunTe kiaccuGUKAIUIO cTalel mo kauecTBy. 3 Onummre

Wzyuenue 3.6-B1;I1K-3.7- CBOIfCTBa CTPYKTYPHBIX COCTABIIONMX cTanel. 4 OOBsCHUTE, IpH

CTPYKTYPBI CTaJI VL;IIK-3.7-B1;YK- | kaxkux ycaoBHAX oOpa3yercs 3epHHUCTHIA IIeMeHTHUT. 5 OOBACHUTE, KaK
7.1-B1;YK-7.1-¥Y1 3aBUCHUT 00pabaThIBAEMOCTh PE3aHUEM OT COJIEpKAHUs YIIepoa B

cramu. 6 Kak Biusier yBenmmdeHue coiepkaHus yriepoaa Ha
CBapHBAEMOCTh cTajiei. 7 OMUIINTe TEXHOJIOTUU BHITIaBKH,
MOBBIIIAIOIINE KayecTBO cTanu. 8§ Kak yMEeHbIINTE OTpULIATEIBHOE
BrusiHue cepbl. 9 Kak oOpa3yercs BuaMaHIITeATOBa CTpyKTypa? 10
[Touemy mocrne yBenuueHus copepkanus yrieposa csoiuie 0,6% He
MPOUCXOANT YBETUICHUE TBEPIOCTH?

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

OK3aMeH 110 JaHHOH JUCIUIUINHE He IPEIyCMOTPEH.

O0pa3sl TECTOB:

1. CTpyKkTypa ¥ CBOHCTBa METaJJIOB M CIUTABOB M3-32 BHICOKUX, MEXaHHMYECKHX, DJIEKTPOMATHUTHBIX, PATHOAKTHBHBIX U
BO3JEHCTBUSIX.

2. MeranoBeeHue 00pa3yeT COeIMHCHNUE MEKITY COCTABOM, CTPYKTYPOH U CIUIaBOM.

3. 3aBUCHMOCTD Ka4ecTBa CIUIaBa OT €r0 XUMHUYECKOTO COCTaBa M CTPYKTYPHI BIIEPBbIC YCTAaHOBJICHBI:

a) JlomonocoB M.B.;

6) Yepnos 1. K.;

B) Anocos ILIL;

r) Teita6epr C.C.;

n) Iynses AIL

4. Hauano makpo- u CKOIMUYECKHUM HCCIEOBAaHUN CTPYKTYPbl METAJUIOB U cI1aBoB nosioxuiio I1.I1. Anocos.

5. Hauboree pacpocTpaHEeHHBIMU METOJJAMH U3YUCHHUSI CTPYKTYP METaJIOB U CIUTABOB SIBJISIFOTCS MaKpo- U

CKOMUYECKUE UCCIICAOBAHNS.

6. Pycckuii yuensrii JI.K.YepHOB ycTaHOBHII, YTO MPH HArpeBe CTaM B Ta30BOM cpele.

7. KauecTBo BbIITyCKaeMOi METAJIONPOIYKIIMH 3aBUCHT OT 3HAHHA:

a) MaTepHaOBE/ICHYIS;

0) MeTaJIOBEICHMS,;

B) TepMUYECKOH 00paboTKe;

T) nedopmarrs;

1) XUMHKO-TEPMUIECKO 00pabOoTKH.

8. Bce Meraibl, 3a HCKIIOUEHUEM PTYTH, B OOBIYHBIX YCIOBHUSIX TBEPAbIC BEILIECTBA.

5.4. MeToauka olleHKH 0CBOeHHs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

1). Kputepun oieHKH 3aIUThl OTYETOB 10 Jab0opaTOpHBIM paboTam

«3a4TECHOY - BBINOIHEHBI BCE 3a/JaHNs JJaOOPAaTOPHOI PabOTHI, CTYICHT OTBETHII Ha BCE KOHTPOJILHBIE BOIPOCHI

«HE 3a9YTEHO) - CTYJICHT HE BHITTOIHII MM BRIIIOIHIII HEMPABUIIEHO 3a/JaHUS Ta00paTOPHOI paboTHI, CTYAEHT OTBETHII HA
KOHTPOJIBHBIE BOIIPOCHI C OIIHOKaMHU MM HE OTBETHII Ha KOHTPOJIbHBIE BOIIPOCHI.

2). Kputepun olleHKH KOHTPOJIBHON paboThI

«3a4TEHO» - BBIIIOJIHEHBI BCE ITyHKTHI JJOMAIITHETO 33/JaHUsI B COOTBETCTBUU C BAPUAHTOM

«HE 3a4TEHOY - CTYJICHT HE BBIMOJHIJI HJIH BBIIOJHIII HEMIPABUILHO OJTUH MIIM HECKOJIBKO ITyHKTOB IOMAIIIHET0 3aJaHus, TU00
BapUaHT 3aJlaHHs HE COOTBETCTBYET BbIJaHHOMY

3). Kpurepuu oreHku 3a4era.

O1leHKa «3aYTEHO) BBICTABIISETCS, €CITH OTBETHI HA BOMPOCH! 3JI0KEHBI HE MeHee, ueM Ha 60 %, JToru4ecky U JeKCHUECKU
TPaMOTHO; JIOITyCKAETCs He3HA-UYUTEIbHOE HapyIIeHHe JIOTUKH H3JI0KSHUS MaTepralia, MepHoIMIecKoe HC-TT0JIb30BaHUE
Pa3rOBOPHOH JIEKCUKH, AOIyIIEHUE He Ooee 0HOH OMMOKY B COAepKaHNH 3aaHus, a Takoke He Oosiee OXHONH HETOUHOCTH IIPH
apryMeHTa-IMK CBOEH IO3UIMH, HENOJIHbIE MJIM HETOYHBIE OTBETHI Ha JIOTIOJIHUTENIBHO 3a-JaHHbIE BOIPOCHI.

«He 3auTeHO» - CTYIEHT JEMOHCTPHUPYET HE3HAHUE TEOPETUUECKUX OCHOB IPEMETa, HE YMEET JIeTaTh apryMEHTHPOBaHHbIC
BBIBOZIBI 1 TIPHBOJUTE IIPAMEPHI, HE BIIAeeT TEPMUHOJIOTHEH, IIPOSBIISAET OTCYTCTBHE JIOTHIHOCTH U ITOCIIEI0BATEIBHOCTHIO
U3JI0XKEHUs, eNIaeT OMUOKU, KOTOPBIE HE MOXKET UCTIPABUTH JaXKe MPH KOPPEKIUH IIPEIoiaBaTeNIeM.

4). Kpurepnn oneHkr 3adera B hopMe KOMITBIOTEPHOTO TECTHPOBAHHS:

«OtmmaHOY - nomydenue 6omee 90 % 6aIoB 1O TECTy IPH BRIMOIHEHUH TECTa 33 PErIIaMeHTHPOBAHHOE BPEeMs

«Xopomoy - nomyuenue ot 75 10 90 % 0annoB o TecTy MpHU BHINOIHEHUU TECTA 3@ PErIaMEHTUPOBAHHOE BpEMs

«Y 1OBIETBOPUTENBHOY - ModyudeHue ot 50 10 75 % 6ansoB Mo TECTy NMPH BHIMIOTHEHHH TECTA 3@ PErNIAMEHTHPOBAHHOE BPEMS
«HeynosnerBopuTensHO» - moaydeHne Meree 50 % 0aioB mo Tecty

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI1.1 |Bparxosckuii E.B., Marepuanosenenue u Hosorpourk: HO HUTY "MUCuC",
[TeBuenko E.A. TEXHOJIOTHsI KOHCTPYKIIHOHHBIX 2016, http://elibrary.misis.ru/action.php?
MaTepHalioB: YueOHoOe kt path_info=ktcore.SecViewPlugin.actio
nocobue ns.document&fDocumentld=12128
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTODBI, COCTABHTEIH 3arnaBue Bubnmoreka W3patenbcTBO, rof, 371. aapec
JI2.1 |Komnecos C.H. MarepuanoBeneHue u M.: Breicu. mik., 2004,
TEXHOJIOTHS KOHCTPYKIIHOHHBIX
MaTepHuaoB: YueOHUK
JI2.2 | I'.IL.®erucos u ap Marepuanosenenue u M.: Onuxkc, 2009,
TEXHOJIOTHS METAJLIOB:
VYaeOHUK
6.1.3. Meroauyeckue pa3padoTku
ABTODBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roxa, 311. axpec
JI3.1 | E.B. BpaTkoBckuii, Marepuanosenenue: H® HUTY «MUCuCx», 2014,
B.H. Jopom JlaGopaTopHbIil MPaKTHKYM http://elibrary.misis.ru/view.php?
fDocumentld=10547
JI3.2 | E.B. BpaTkoBckuii, MarepuarnoBeneHue u H® HUTY "MUCuC", 2017,
E.A. lleBuenko TEXHOJIOTHS KOHCTPYKIIMOHHBIX http://elibrary.misis.ru/view.php?
MaTepHuaioB: MeToauuecKue fDocumentld=12127
ykazanwus 1o /3
JI3.3 | E.B. bpaTkoBckuii, MarepuanoseneHue: H® HUTY "MUCuC", 2017,
E.A. lleBuenko MeTtoandeckue ykazaHusl ISt http://elibrary.misis.ru/view.php?
13 fDocumentld=12130
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOW ceTH « AHTEpHET»
31 | Caiitr HO HUTY "MUCuC" www.nf.misis.ru
52 |H2B HUTY "MUCuC" www.elibrary.misis.ru
33 | Poccuiickas HayuHas 37eKTpOHHAs OMOIHOTEKA www.elibrary.ru
6.3 IlepeueHb MporpaMMHOro odecneyeHus
I1.1 |AnruBupyc Kaspersky Endpoint Security nms 6m3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
12 Kommnac 3D V21-22
I3 |7-zip
1.4 | Microsoft Teams
I1.5 |Zoom
6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
Ayn. | Hasuauenune OcHarexnne

210 VuebHas  ayamropus i 3aHATHH | Kommekt yueOHOM MebGenmn Ha 44 MecT i oOydarommxcs,
JIEKIIMOHHOTO THIA, HOpakTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEP AN IIPENoAaBaTels C
3aHATHI BBIXO/IOM B HHTEPHET, MPOCKTOP, KPaH HACTEHHBIH, TOCKa

ayaUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,
muneHsnonHele  mporpammel - MS  Office, MS  Teams,
anTuBupyc Dr.Web.

210 Vuebnas  ayamropus  uia  3aHATHH | Kommekt yueGHOM MebGenn Ha 44 MecT i oOydarommxc,
JICKIIMOHHOTO THUIIA, OpaKTHYECKUX | | CTalMOHAPHBIA KOMIBIOTEP Al MPEMoJaBaTeis C
3aHATHI BBIXOJIOM B HHTEPHET, MPOEKTOp, SKpPaH HACTCHHBIA, JOCKa

ayaUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,
muieHsnonHele  mporpammel MS  Office, MS  Teams,
antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIIUXCSA

HJ’IH YCIICIIHOI'O YCBOCHUS TECOPETUICCKOI'0O MaTepuajia HCO6XOI[I/IMO PEryJsIpHO IOCCHIATh JICKIIUH, IEPEUNTHIBATH JICKIIMOHHBIN
MaTcpurall, SHAYUTCIIbHOC BHUMAHUEC YACIATH CaMOCTOATCIIbBHOMY U3YUCHUIO AUCHUTUINHBI.
HporpaMMa JUCHUTUIMHBI BKITFOYACT JICKITMOHHBIC, IIPAKTUYCCKUEC 3aHATUA U na6opaTopHHe 3aHATHUA, BBIIIOJTHCHUC KprOBOﬁ

paboThI.

ITonroroBka K 3K3aMeHy 110 TUCLIMIUIMHE 3aKJII0YAETCS B U3yYEHMH TEOPETUYECKOI0 MaTEpUalla 110 KOHCIIEKTaM JICKLUH,
UCTOYHUKAM OCHOBHOMH U JIONOJIHUTEIBHON JIUTEPATYPBHI.
Uro0Os! BaM OBUIO MHTEPECHEE H3y4aTh METAILTYPrHIeCKHe JUCIUIUIHHBL, IPOCIECKUBATH UX B3aUMOCBSI3b C Ballle




CHEIHATBbHOCTBI0, HEOOXOANMO MOCTOSHHO PACIIHPSTh CBOH KPyro3op, B UeM OOJIBIIYI0 IOMOIIb MOXKET OKa3aTh MepHOIUUeCKas
uTepartypa: xxypHaisl «M3BecTust By30B. UepHas Metamuryprus», «Metamtypr» 1 «CTaiaby.

PexoMeHIanuy 1o 0OCBOSHHIO AUCIUILTIHEL B TUCTAaHIIMOHHON (hopMe OCPECTBOM IEKTPOHHOM MH(DOPMAIIOHHO-
obpazoBarenbHoii cpenst HUTY «MUCHUCy (OUOC), 4acThio KOTOPOI HEMOCPEACTBEHHO MPEAHAa3HAYEHHOH ISl OCYILIECTBICHUS
00pa3oBaTebHOr0 Mpoliecca ABISeTCsE DIIEKTPOHHbIH 00pa3oBaTenbHbIi pecypc LMS Moodle.

LMS Moodle ncrions3yercst IpenMyIecTBEHHO JUIST aCHHXPOHHOTO B3aMMOJICHCTBUS MEXITY YYaCTHHKaMHU 00pa30BaTEIBHOTO
mporecca NOoCPeCTBOM ceTH «HTepHeT».

Yr00bI 3¢ PeKkTHBHO HcTonb30BaTh Bo3MoxkHocTH LMS Moodle, a cooTBETCTBEHHO U yCIEIIHO OCBOMTh JUCIUILIHHY, HY)KHO:

1) 3aperucTpupoBaThCs Ha Kypce, UI 4ero CIeayeT IepeiTH 110 CChUIKE, BBIAaBaeMOi COTPYIHIKAMH JeKaHATa HITH
npenojasareneM. JIOTHH 1 apoib A PETUCTPALlK U paboTe C KypcoM COBIAaeT ¢ JIOTHHOM U ITapojieM OT IMYHOrO KaOHHeTa
HUTY MUCHUC;

2)B pyOpuke «B Hauan0» 03HaKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEILHON MOATOTOBKH, YCIOBHAMHA
JIOIyCKa K aTTecTaIu, (POpMOH IIPOMEXYTOUHOI aTTECTAINH (3a4eT/3K3aMeH), KPUTEPHUsIMHI OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Moxynm», 3aX0/sl B COOTBETCTBYIOIINE Pa3/Ielbl H3yuaTh ydeOHbIe MaTepHalbl, pa3MeIleHHbIe IpenoaaBareneM. B
T.4. NI0JIb30BAThCSI IUTEPATYPOIl, PEKOMEHAOBAaHHON NpenogaBaTeneM, NEPEXOIs M0 CCUTKAM;

4)B pyOpuke «brOIHOTEKa» BO3MOXKHO ITOIONPATH IS BEIIIOTHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, TIOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) TUTEpaTypy, pasmemmennyto 8 ObC HUTY «MUCHUC;

5)B pyOpuke «3anaHus» HY>KHO O3HAKOMUTBCS C COJiep)KaHUeM 3aJaHusl K MICbMEHHON paboTe, CPOKaMU ClIaud, KpUTEPUSIMH
OLICHKH. B ycTaHOBIICHHBIE CPOKH BBIIOIHUTH pabOTY(bI), TOATPY3HUTH 34€Ch 5Ke A PoBepKu. Eciti paboTa ConepsKUT PUCYHKH,
(hopMyIIBI, TO C IIETBI0 COXpaHEeHNs (JopMaTHPOBAHMUS ee HyKHO HoArpyxats B pdf ¢popmare.

Pabora, moarpy»xaemas A7t IPOBEPKH, TOJKHA:

- cofiepKaThb BCE CTPYKTYpPHBIE JIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acCTb, 3aKJII0UYEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOXKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

IIpenonaBarens B TeYEHUE YCTAaHOBICHHOIO CpoKa (He Ooree AecATH JHEH) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTapHIX K
3aaHHIO PELieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HamM4Iuu B pelieH3nn
3aMedYaHni 1 peKOMEHIalNi, Hy>KHO BHECTH IIONIPABKU B pabOTy, HOATPY3NUTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHUH CPOKOB, yKa3aHHBIX
HperoiaBaTeIeM BO3MOXKHOCTD IIOATPY3HUTh pabOTy OCcTaeTcs, HO CHCTEMa BHIBOJHUT COOOIIEHHE O HapyLIeHH! cpokoB. [1o
OKOHYaHUH CEMeCTpa ITOATPY3UTh PaboTy HE MOIyJHTCS;

6)B pyOpuKke «TecTsn» MpoiTH TeCTOBBIE 3alaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHal, pa3MeIIeHHEIH B pyOopuke « Momyimy;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh OOBSABICHHS, Pa3MeIlacMble IIPEN0JaBaTeNeM, 1aBaTh 0OPaTHYIO CBSI3b;

9)B pyOpuke «OOCyXIeHH» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIPOCH! Y OOIBIIMHCTBA IPymIIbl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh UCIIONb30BaHA IS B3AUMHON IIPOBEPKH;

10)posBISTH PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[TpernMymIIeCTBEHHO 111 CHHXPOHHOT'O B3aMMOEHCTBHS MEXKTy yJaCTHHKaMH 00pa30BaTeNbHOro Mpolecca MOCPEICTBOM CETH
«MHTepHeT» HCIoONB3yeTcs cucreMa BuaeokoHpeperncss3u Microsoft Teams (MS Teams) nnn Zoom. BapuaHT mcnons3yemMoit
cucremsl BKC yka3piBaet npenogaBaTtens. UToOb! MOTHOLIEHHO UCIIONB30BATh €0 BO3MOXKHOCTH HYXKHO YCTaHOBUTH NPUIIOXKEHHE
BKC Ha nepcoHanbHbIH KoMIbioTep n/ui tenedon. CtapocTam Hy»KHO co3aaTh rpyniy B MS Teams wimy momy4uTsb
HIeHTH(HUKAIMOHHBINH HOMep KoHdepeHnnu B Zoom. Cuctema BKC no3Boiser:

- CIIyIIaTh JICKIUY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUAX;

- OBITH Ha CBSI3H C ITPEIo/IaBaTelieM, 3a/1aBasi eMy BOIPOCHI HJIM OTBEYAasl Ha €r0 BOIIPOCHI B OOIIIEM JaTe.

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEra padoTaTh ¢ BKIIOYEHHOH KaMepOoH.
HckntodeHne — ecity MpernoaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbinMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JETI0BbIE (DOTO.




