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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 CBOICTB METAJIOB U CILIABOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI

Baox OII: B1.0

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 |HaueprarenbHast reOMeTpHsI U HH)KEHEpHas rpaduka

2.1.2 |Hudopmaruka

2.1.3 |IIpuxiagHas MexaHUKa

2.2 JucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTByIIee:

2.2.1 |IIpou3BOACTBEHHBIN MEHEIKMEHT

2.2.2 | YnpaBieHue IpoeKTaMu

2.2.3 |IoaroroBka K mporeaype 3amiuThl ¥ 3aIUTa BEITYCKHOH KBaTHN(QHUKAIIMOHHON PaOOTHI

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

OIIK-4: Cnoco6en MPOBOAUTDH U3MEPEHUSA IICKTPUHICCKUX U HEVICKTPUIECCKUX BEJIUYUH HA 00beKTax TEIVIOIHEPIreTUKU U
TCIVIOTEXHUKHU, YYUTHIBATH CBOMCTBA KOHCTPYKIIHOHHBIX MATCPHAJIOB B TCIVIOTEXHUYECCKHX pacyeTax ¢ ya4€eToM
AUHAMHUYCCKHUX U TEIJIOBBIX HATPY30K

3HaTh:

OIIK-4-31 ®u3nveckre OCHOBEI MaTEpHaIOBECHUS, TEXHOJIOTHH OIyYCHUS 1 00pabOTKH MalIM-HOCTPOUTEIBHBIX MaTepPUaIOB

YMmerb:

OIIK-4-Y1 BeiOpaTs MaTepuaisl ¢ y4eTOM SKCIUTYyaTallHOHHBIX TPeOOBaHUH M OXPAaHBI OKPY’KAIOIIEH Cpe/Ibl

Baagern:

OIIK-4-B1 DkcniepuMeHTaNbHBIMUA METOJUKAMH U TEXHUKOM MaTepHaIoBEIUECKUX UCCIIE0BaHUI

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHS TeM /BMJ 3aHATUS/ / Kype HHIMKATOPHI M 1. sieMble
KOMIIeTeHI N pecypcsl padoThI
Pa3nen 1.
Kpucrannnueckas
CTPYKTYpa H JedeKThl
KPHMCTAJJIMYECKOIr0
CTpoeHus
MetasuioB.Kpucranuzauus
MeTAJJIOB
1.1 1.1XapakTepucTuKa 3 1 OIIK-4-31 JI1.1J12.1
METAJUTHYECKOT'O0 COCTOSHHS. J2.2
OCHOBHBIE THUITBI 215253

KPHUCTAJUTHYECKHUX PEIICTOK.
1.2Knaccuduxanus
Je(heKTOB KPUCTAIINIECKOTO
CTPOCHHUS MO
reOMETPHYECKOMY MPH3HAKY:
TOYEUHbIE, JINHCWHBIE,
TIOBEPXHOCTHBIE.
1.3CtpyKTypa KHIKOTO
MeTajuia, apameTpbl
KPUCTAJUIN3ALUH, KHHETHKA
KpucTayutu3anuu. /JIex/




1.2 W3yuenue npouecca 0,5 OIIK-4-Y1 JI.1J12.1 P3

KpucTamusarmu /J1ad/ OIIK-4-B1 J12.2J13.1
212233

Paznen 2. Mexanuueckue,

uzuyeckue u

TeXHOJIOTHYeCKHe CBOHCTBA

2.1 2.1 Knaccudukarus 0,5 OIIK-4-31 JIT.1J12.1
MEXaHWYECKHUX UCITBITAaHUH. J2.2
VcribiTaHns pacTsKeHHEM. 313233
2.2 Ompenenenue TBEPAOCTH,

JUHAMUYECKNE UCIIBITAaHUSL.
2.3 O6pabaThIiBa€MOCTb,
CBapUBaEMOCTb,
IITaMITyeMOCTh. /JIek/

2.2 YCTpOHCTBO pa3MyuHBIX 2 OIIK-4-31 JIT.1J12.1 P1
THTIOB TBepaoMepoB /I1p/ OIIK-4-Y1 JI2.2J13.2

212233

2.3 Onpexenenue 0,5 OIIK-4-V1 JIT.1J12.1 P6

TBepaocTH /J1ab/ OIIK-4-B1 J12.2J13.1
212233

Pazpgen 3.

Keneszoyriiepogucroie

CILJIaBbl, AHArpaMMa

JKeJIe30-yIJIepo/I.

MuxkpocTpykTypa

YIJ1ePOAMCTHIX CIIABOB U

YYIYHOB

3.1 3.1 Crpoenue u cBoiicTBa 1 OIIK-4-31 JI1.1J12.1
4UCTOro Xkene3a. Jluarpamma 2.2
COCTOSTHHS JKEJIe30- 213253
LEMEHTHT.

3.2 CTpyKTypHI: OCIBIX,
CEepBIX W OJOBUHYATHIX
qyryHoB. [ padurnzanus.
/JTex/

32 [TocTpoenune KpuBBIX 1 OIIK-4-31 JI1.1J12.1 Pl
OXJIAXKICHUS IS CILIABOB C OIIK-4-Y1 JI2.2J13.2
Pa3NUYHON KOHLIEHTpaLel 215253
yraepona /TIp/

33 Br160op pexxumoB 1 OIIK-4-31 JI1.1J12.1 P1
PEKpUCTAIIN3ALNHN IS OIIK-4-V1 JI2.2J13.2
pasnuyHbIX criaBos /I1p/ 212233
Paznen 4. ®opmupoBanue
MHMKPOCTPYKTYPbI
YIJ1€pPOANCTHIX U
JIETHPOBAHHBIX CTaJIeH

4.1 4.1. BniusiHue nerupyromux 0,5 OIIK-4-31 JI1.1J12.1
3JIEMEHTOB Ha CBOMCTBa J12.2
YYT'YHOB U CTaJIeH. 0102233
4.2 Knaccuduxauus
JIETUPOBAaHHBIX CTaJel ¢
WCTIOJIb30BaHUEM JTUArPaMM
(hazoBoro paBHOBeECHSI.

JuarpamMmel xene3o-xpom,
MKeJIe30-HUKEb, )KEE30-
Mapraserl.

/Jlex/

Pasnea 5. Yruepoaucroie
CTAJIN ¥ YYTYHBI

5.1 5.1 Yrnepomucras cranb 0,5 OIIK-4-31 JIT.1J12.1
0011Iero Ha3HAYEHMS, J2.2
aBTOMAaTHas CTalb. 212233

5.2 Cepele, KOBKHE 1
BBICOKOIIPOYHBIE YYTYHBI.

/J1ex/




52 H3yuenue CTpyKTypsl 0,5 OIIK-4-Y1 JI.1J12.1 P4
cranu /J1a6/ OIIK-4-B1 J12.2J13.1
313233
53 Uzyuenue cTpyKTypbl 0,5 OIIK-4-Y1 JIT.1J12.1 P5
gyryHa /JIa6/ OIIK-4-B1 J12.2J13.1
212233
Paznen 6. JlerupoBaHHbIE
CTaJH
6.1 6.1 KoHCTpYKITMOHHBIE 0,5 OIIK-4-31 JIT.1J12.1
CTaJH. 2.2
6.2 lucTpyMeHTaIbHbBIE 213253
CTaJIH.
6.3 TernoycTOMYUBEIE,
>KapOoIPOYHBIE, )KapOCTONKHE
CTaJu.
6.4 U3nococroiikue,
BBICOKOITPOYHBIE,
KPUOT'€HHbIE H3HOCOCTOWKHE
CTaJli, MAarHUTHBIE CTAJIH.
/JTex/
6.2 MapxkupoBka cTajiei. 1 OIIK-4-31 JIT.1JI2.1 P1
Bnusiaue cioco6oB OIIK-4-Y1 JI2.2J13.2
MIPOM3BO/ICTBA HA CBOMCTBA 213253
cramu /TI1p/
6.3 Cranu ¢ 0coOBIMH 0,5 OIIK-4-Y1 JI1.1J12.1 P7
cBoiicTBamu /J1ab/ OIIK-4-B1 JI2.2J13.1
2102233
Pazgen 7. Tepmuueckast
odpaboTka
7.1 Br160op pexxumoB 1 OIIK-4-31 JI1.1J12.1 P2
TePMUYECKOH 00paboTKN OIIK-4-V1 J12.2
(TemmepaTypsl Harpesa, 213253
BpEMsI BBIZICPIKKH,
OXJIaXIAIOMIAsl CPesIa) IS
YIIEPOAUCTHIX U
KOHCTPYKIIMOHHBIX
craneit /TIp/
7.2 7.1 O01Iue noa0KEHHs 1 OIIK-4-31 JI1.1J12.1
TePMUIECKOH 00paboTKN7.2 2.2
IIpeBpaienus npyu HarpeBe U 012233
OXJTaXICHWH, BITUSTHIE
TepMUYECKOi 00paboTKH Ha
CBOICTBA CTaJIH.
7.3 IloBepxHOCTHAS 3aKayKa
cTanu
7.4 XuMHKO-TEepMUYECKast
00paboTKa cranu
/JTex/
7.3 Br160op pexxumoB 0,5 OIIK-4-31 JIT.1JI2.1 P8
TEPMHUYECKON OIIK-4-V1 JI2.2J13.1
obpaboTku /J1ab/ OIIK-4-B1 212233
7.4 AHanu3 MUKPOCTPYKTYD 0,5 OIIK-4-31 JIT.1J12.1 P9
10CJIEe TEPMUUYECKON OIIK-4-Y1 JI2.2713.1
o0pabotku /J1ab/ OIIK-4-B1 212233

Paznen 8. IIBeTHBIE CILIABBI




8.1 8.1 Knaccudukanms 3 0,5 OIIK-4-31 JI1.1J12.1
AJTFOMAHHUEBLIX CIIJIABOB, J2.2
CIUIaBbl HE YIIPOUHSEMBIE 0109233
TepMHUYECKOH 00pabOTKOI.
8.2 AnmroMHHUEBBIE CILIABEI,
YIPOYHSIEMbIE TEPMHUYCCKOM
00pabOTKOM, TNTEHHBIC
CILIABEL.
8.3 Menpb u ee CILIaBbI.
8.4 [ToAmrITHUKOBEIC,
TUTaHOBBIE, MATHUEBBIE
CILIABHL.
[Jex/
8.2 MapkupoBKa IIBETHBIX 3 1 OIIK-4-31 JIT.1J12.1 P2
criaBoB. OCOOCHHOCTH OIlK-4-V1 JI2.2J13.2
YOPOYHEHUS! [IBETHBIX 21522 53
CIUTABOB Y TEPMUYECKOM
obpabdotku /TIp/
83 AHau3 MUKPOCTPYKTYP 3 0,5 OIIK-4-Y1 JIT.1J12.1 P10
LIBETHBIX CIIaBoB /J1ab/ OIIK-4-B1 JI2.2J13.1
D132 53
Paznen 9. [lnacTuueckue
Macchl, KOMIO3UIIMOHHbIE
MaTepHuabl
9.1 IImacTrueckue Macchl, 3 0,5 OIIK-4-31 JI1.1J12.1
KOMITO3HITHOHHBIE J2.2
MaTepuaisl /JIex/ 213253
9.2 Crioco0bI TiepepaboTKH 3 1 OIIK-4-31 JI1.1J12.1 P2
IUIaTMAcC U PE3UHBL. OIIK-4-Y1 J12.2713.2
TexHOoI0rrs N3rOoTOBICHHS 2152 33
IJIaCTMACCOBBIX U
PE3NHOTEXHHYECKHUX
nznenuii /TIp/
9.3 JuddepeHIupoBaHHbIIH 3 4 OIIK-4-31
3aueT /3auéTCO1Y/ OIIK-4-V1
OIIK-4-B1
Paznen 10. [loaroroBka k
KOHTPOJbHBIM
MepONpHSITHAM U
BBINOJIHSIEMBIM padoTam
10.1 [OO6Bem yacoB 3 42 OIIK-4-31 JI1.1J12.1 KM1
CaMOCTOSITENIbHOI paboThI Ha OIIK-4-V1 JI2.2J13.1
noarotoBky k KM /Cp/ OIIK-4-B1 J3.2
213253
10.2 [OOBeM yacoB 3 80 OIIK-4-31 JI1.1J12.1 P1,P2,P
CaMOCTOSITENIbHOM paboThI Ha OIIK-4-Y1 JI2.2713.1 3,P4,P5,
moarotosky k BP /Cp/ OIIK-4-B1 J13.2 P6,P7,P
213253 8,P9,P10
5. ®OHJI OIEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, IK3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITEILHOI MOArOTOBKH
Kon KonTponsaoe 1_;1;01:311();:(1)\41’13 B
KM MepONpHSITHE I Pl OTIPOCHI JIJISI TOJITOTOBKU
KOMITCTCHITHIA
KM1 JuddepeHnnpoBanH TeopeTrueckue U MPaKTHYECKHUE BOIPOCHI OMIICTOB IS TIPOBEICHHUS
BIif 3a4eT T PepeHINPOBAHHOTO 3a4eTa:

1. CTpoeHue CMTKa CIIOKOWHOM CTaju.

2. Knaccudukanus iserupoBaHHbIX cTaneil Obmactu
MIPUMEHEHUS JISTUPOBAHHBIX CTaJIEH.

3. Kpucrannuueckas cTpykTypa MeTaioB. THIIBI PEIIETOK.
4. MeTtoap! onpeneneHus TBEPAOCTH METAILIOB.

5. VYrnepoauctele cranu. BiausHue yriepoaa Ha cBOWCTBa

CTalik, MOCTOSAHHBIC IIPUMCCH.




6. Knaccudukarmus meramnos.

7. PeanbHOE cTpoeHME METaNIMYECKUX KPUCTAIUIOB. JIuHElHbIE
Y TOYCUHBIE IEPEKTHI.

8. Bpennsre npumvecn B ctamsax. Bmusaue dochopa Ha
XJIaJHOJIOMKOCTb CTallH.

9. Bpennelie npuMecu B cTansx. BnusiHue cepsl Ha
KpPacHOJIOMKOCTb CTaJIH.

10. JuarpaMma COCTOSHUS KENI€30-UEMEHTUT. XapaKTepUCTUKA
OCHOBHBIX (pa3, KpUTHUECKUE TOUKH.

11. AMOp(hHOE W KPHCTAIUIMIECKOE COCTOSHUE BEIECTBA.

12. JuarpaMma COCTOSHUSL C HEOTPAHUYEHHON PacTBOPUMOCTBIO

KOMITOHCHTOB. OnpeneHeHHe cocCTaBa U KOJIMYCCTBCHHOI'O
COOTHOLICHUA (1)3.3.

13. IIpeBpaiieHuss B TBEPAOM COCTOSHUH. AJJIOTPONUS.

14. HuskonerupoBaHHsle (CTponTensHbIE) cTamu. TpeboBaHus,
OCHOBHBIE MapKH, CBOMCTBA M 00JaCTh IPUMEHEHUSI.

15. CrTpoeHHe peasIbHBIX CIUIABOB. XapaKTEPUCTHKA OCHOBHBIX
(a3 B crmaBax

16. CTpoeHHe CIMTKOB HENPEPHIBHOIMTON 3ar0TOBKH.

17. IMocrostuuble npuMecH B craisix. Cepa u docdop.

18. IlocTosHHBIE Ta3bl B cTasX. ONUILNTE BIUSHUE
PacTBOPEHHBIX Ta30B HA CBOMCTBA CTalEH.

19. Kpucrannuzanus. MexaHu3m KpUCTaJUTH3AIHH.
OCOOCHHOCTH KPHUCTAUTH3ANH PEATbHBIX CIUIABOB.

20. XomnonHas mnacTudeckas aedopmanus. Craaun
PEeKpHCTAIUIU3AINH.

21. ®duznueckre OCHOBBI XOJIIOAHOM IUIACTHYECKOH AedopMaruu.
22. ITmacTraeckas medopmanus peanbHBIX CIIaBoB. Hakier.
23. Uyrynsl. O0mas XxapakTepucTuka, (opMsl TpauTa, TUIIEI
CTPYKTYP.

24. OO0mpe 3aKOHOMEpHOCTH (ha30BBIX IPEBPALICHHH.

25. Kpucrammusanus. Camonpons3BoiisHOE 00pa3oBaHHe
3apOJIBIIIEBBIX LIEHTPOB.

26. OCOOEHHOCTH KHUAKOTO COCTOSIHUS, KHHETHKA
KPHUCTAJUTH3aLNH, XapaKTep PocTa KpHUCTaIA.

27. OcoOeHHOCTH MpEeBpalIeHUH B TBEPIOM PACTBOPE.

28. Pacnag mepechIIeHHBIX TBEPBIX PACTBOPOB.

29. BropuuHas kpuctamunzanys. OBTEKTOUIHOE IPEBpalllCHUE.
30. Knaccudukamnus gerupoBaHHBIX CTajeH.

31. Knaccudukamus yrinepoauctsix craneil. Oxapakrepusyite
POJIb MOCTOSHHBIX ITPUMECEH.

32. TBepaocts. Meronsl onpeneneHusl.

33. MexaHuyecKkue CBOMCTBA, ONpeNesieMble IPU
JUHAMUYECKUX HCIBITAHUIX.

34. MexaHuueckue CBONCTBA, ONpENesieMble PH CTaTUYECKUX
UCTIBITAaHHSAX.

35. TexHonorn4eckue CBOMCTBA CTAEH.

36. Viydiaemble KOHCTPYKIIMOHHbIE cTaind. OcoOeHHOCTH
JIETHPOBAHUS, 00TIACTH MPUMEHEHSL.

37. Cepole uyryHbl. OCOOEHHOCTH XHMHUYECKOTO COCTaBa,
0071aCTh IPUMEHEHHSI.

38. KoBkue gyrynsl. OcoOOEHHOCTH XMMHUYECKOTO COCTaBa,
00J1aCTh IPUMECHEHHS.

39. Bricokonpounsie 4yryHbl. OCOOEHHOCTH XUMHUYECKOTO
cocraBsa, 00J1aCTb IIPUMEHEHHSI.

40. Xumuueckass HEOJHOPOIHOCTb. MUKpPOIHKBAIUSL.

41. Xumuueckass HEOJHOPOIHOCTb. MaKpONIUKBaLusl.

42. OnumuTe XUMUYECKUE COSTUHEHMS.

43. Cramu s neMeHTamu. TpeOoBaHMs, OCHOBHBIE MapKH.
44. KoHcTpyKIIMOHHAsI TPOYHOCTH CTaleH.

45. KoHCTpYKIIMOHHBIE XPOMUCTBIE, MAPTaHIIOBUCTHIE CTAIH.
Oc00EHHOCTH JIETHPOBaHUs, 00JIACTH MPHMEHEHHUSL.

46. CTpyKTyphl YIIEpOJUCTBIX CTaleH.

47. BiusHue nerupyromux 3JIeMEHTOB Ha CTPYKTYpY U CBOWCTBA
CTaJH.

48. Krnaccudukanms BUgoB TepMuYeckoi 00paOOTKH.

49. MexaHuueckue CBOUCTBA, ONpeAesieMble IPU

JUHaAMHUYCCKHUX UCIIBITAHUAX




50. MexaHnuyeckue CBOMCTBA CTalld, ONpPEeNAeMble IIPU
CTaTHMYECKHX MCHBITAaHUAX TBEpPIOCTb.

S1. MexaHuueckue CBONCTBA CTalld, ONPENEIsieMble IPU
CTaTHYECKUX UCTIBITAaHUAX. [Ipenenbr IpOYHOCTH U TeKY9IeCTH,
OTHOCHUTEJILHOE yJUIMHEHUE U CY>KEHHE.

52. ®Da30Bble NpEBpALEHNs IPU HAIPEBE CTaIIU.

53. ®azoBbIe MPEBpAIICHUS MIPH OXJIAXKICHUH CTaJH.

Y CcTONYMBOCTD MEPEOXIIAKIAECHHOTO ayCTEHUTA.

54. INpeBpaienus B crainsix npu oxyuaxkaeHud. JuddysnonHoe
TpeBpaIieHue

55. IIpeBpamienus B cramsax npu oxyaxiaeHuu. IIpomexxyrounoe
IpeBpalieHue.

56. IIpeBpamenus B CTalsIX NpU OXJIAXKIECHUHU. MapTeHCUTHOE
TpeBpalieHue.

57. OcoOeHHOCTH MapTEeHCUTHOTO IpeBpamieHus. BiusHue
3aKaJKM Ha CBOMCTBA CTAMH.

8. 3akanouHble cpenbl. Boma u nomuMepHsle cpefbl.

59. Hamnpspxenust n nedopmarii Ipyu 3akanke CTalu.

60. [IpeBpaltieHust B cTajiu MpU OTIIyCKeE.

61. OrnyckHast xpynkocts [ u I I pona.

62. BricokouacrorHas 3akanka. OCOOCHHOCTH CTPYKTYPHBIX
IpeBpalieHNH IPH HarpeBe U OXJIaKACHHUH.

63. OcHOBHBIE CITOCOOBI 3aKaiku ¢ HarpesoMm TBY.

64. Orxur I poga. 'oMOreHH3aIMOHHBIA OTXKUT.

65. Orxur I poga. Pekpucranu3aliOHHbBIA OTXMT.

66. Omxur I poga. OTnyck Ui CHATUS HAIIPSKEHUH.

67. Orxur Il pona. ITonmHelid oTKUT.

68. Orxur II pona. Henonselid oTxur.

69. Hopmanusanus. Ha3snaueHne, ocoOeHHOCTH BBIOOpa pexuMa.
70. TepmMoobOpaboTKa COPTOBOTO MPOKATA, IEeNb T/0, TPEOOBAHMS
K BEIOOPY peKHMa.

71. TepmooOpaboTKa IrUCTOBOrO Mpokara. Llenp n Ha3HadeHue

TepMo0oOpabOTKH, OCOOEHHOCTH 3aKallKi HU3KOYTJIEPOAUCTHIX CTaNeH.
72. XTO. Llemenrarnus.

73. XTO. AzorupoBanue.

74. Tepmomexanndeckas oOpaboTKa.

75. KonTponupyemas mpokarka.

76. Krnaccudukanms 1 MapKupoBKa cTajei.
77. Maprasern B cTasix.

78. XpoMm B cTansx.

79. Huxkenp B cramsx.

80. Bonbppam B crassx.

81. Bananuii B cransax

82. Kpemuuii B cransx.

83. MonubeH B cTasx

84. Huobwii B cramsax

85. Bop B cramix

86. Cepa u docdop B cTamsix

87. Bognopon B cranmsax

88. KoHCTpYKLIMOHHBIE YIyYllaeMble CTAaIU
89. HuskonernpoBanHbie (CTPOUTENBHBIC) CTAIN
90. ABTOMaTHBIE CTalU

91. W3HOoCOCTOMKHE CTanu

92. [IpyxuHHBIE cTanu

93. WNHcTpyMeHTaNbHBIE CTaIH

94. KaponpouHbie U KapOCTOWKHE CTaIH
95. AJIOMIHUEBBIE CIIIaBbI

96. MenHble CILIaBbI

97. TuTaHOBBIE CILIABBI

98. TepMormiacTU4HbIE IJIACTMACChHI

99. TepMOpeakTUBHBIE TJIACTMACCHI

100. IepepaboTka mmacTMacc

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazpanue
paboTsI

ITpoBepsiemble
HUHAUKATOPBI
KOMIIETEHIIUN

Coneprxanue paboThI




P1

Brinonnenue
JIOMAIITHETO 3a7aHus
10 TeMe «AHaIN3
JUarpaMM 1
MIOCTPOECHUE KPUBBIX
OXJIKICHUS» TT0

BrinonHenne noManiHero 3a/JaHus OCYIECTBIISETCS CTYIEHTOM
CaMOCTOSTEIBHO B CBOOOTHOE OT 00YUYCHHUS BPEMs B COOTBETCTBUH C
BBIJIAaHHBIM BapHAHTOM M PEKOMEHAIUSIMH, YKa3aHHBIMH B
METOANYECKUX yKa3aHUsX. BeImonHeHHOE U 0pOpPMIICHHOE B
COOTBETCTBHHU C TPeOOBAHUSIMHU JOMAIIHEE 3a1aHIE CAAeTCs Ha
npoBepky Ha kadenpy MTuO 1o Havana 3UMHEH SK3aMEHAITHOHHOM

BapHaHTaM CECCHH.
P2 Brinonnenue Brinonnenne qoManiHero 3a/1aHus OCYIIECTBISETCS CTYIEHTOM
JIOMAIITHEero 3a1aHus CaMOCTOSITETBHO B CBOOOIHOE OT 0OyUCHUS BpeMsl B COOTBETCTBUH C
o Teme «Br16op BBIJJAHHBIM BapHAHTOM U PEKOMEHAIMAMH, YKa3aHHBIMU B
pexmMa METOJMYECKNX YKa3aHWsAX. BrImomHeHHOe 1 opopMIleHHOE B
TEePMHYECKON COOTBETCTBHU C TPEOOBAaHUSIMH JOMAIITHEE 3aJaHUE CIACTCS Ha
006paboTKm» MO npoBepKy Ha kadenpy MTuO no Hauana 3uMHelN SK3aMeHallMOHHOM
BapuaHTaM CECCHH.
P3 JlabopaTopHas 1 JaiiTe onpeneneHne TepMUHAM (ha3a W KOMITOHEHT.
pabota Nel 2 Hcnions3ys npaBmio (a3, 0XapakTepu3yHTe TeMIepaTypHbIe
W3yuenne nporecca YCIIOBHS KPUCTAJLIM3ALUH YUCTOTO BEIIECTBA.
KpHCTAJUTU3aLUH 3 B uem npuHLUNHANBHOE Pa3IMYME KUIKOTO COCTOSHHS OT
KPHUCTaNIN4ECKOro?
4 Jaiite onpezneneHue TEPMUHY KPUTHYECKUN pa3Mep
3apoblIIa.
5 Ot kakux (GakToOpoB 3aBUCAT GopMa U pasMephl KPUCTAIIOB?
6 B 4eMm npuHLMIUAIBHOE OTJIMYKE KPUBOU OXJIAXKICHUS
aMOP(HOro U KPUCTAJUIMYECKOrO BelecTa?
7 JlaiiTe onpeneneHue TEPMHUHY TPaHCKPUCTAIUTU3ALNUS.
P4 JlaboparopHast 1 Oxapaktepusyite BIUsSHHE YIiepo/a Ha MEXaHUYEeCKHUE
paborta No2 CBOHCTBa CTaJeH.
Wzyuenue 2 OnumuTe KIacCupUKALMIO CTalled Mo KauecTBy.
CTPYKTYpPBI CTaIIN 3 OnumuTe CBOMCTBA CTPYKTYPHBIX COCTABIISAIOIINX CTaneil.
4 OOBsCHUTE, IPU KaKUX YCIIOBHSX 00pa3yeTcsl 3epHUCTHIN
[EMEHTHT.
5 OOBsICHUTE, KaK 3aBUCUT 00pabaThIBAEMOCTh PE3aHUEM OT
COZIEPKAaHUS yTIICPOaa B CTAIIH.
6 Kax Bnuser yBenuueHue conepkaHus yriepoja Ha
CBapUBAaEMOCTb CTaJIeH.
7 OnumuTe TEXHOIOTUH BBIIUIABKH, MOBBIIIAIONINE KaueCTBO
CTaJIH.
8 Kak yMeHBIIUTh OTPULIATENBHOE BIUSHUE CEPBL.
9 Kak o0Opasyercs BUAMAHIITENTOBA CTPYKTypa?
10 ITouemy mocine yBenuueHHs COIEpXkKaHUS YIVIEpoJia CBBIILE
0,6% He NpOUCXOIUT yBEIUUEHHUE TBEPLOCTU?
P5 JlabopaTopHas 1 OOBsiCHUTE MEXaHU3M TpaUTH3AIMN CEPHIX IyTyHOB.
pabora Ne3 2 OOBsCHUTE POJIb MIPUMECEH B CEphIX UyTyHax.
N3zyyenne 3 HazoBute obnacTé IPUMEHEHHS BBICOKOIIPOYHBIX UyTYHOB.
CTPYKTYpHI UyT'YHOB 4 OnumuTe TEXHOJIOTHIO TOIYYEHHSI BBICOKOIPOYHOTO
qyTyHa.
5 Yro takoe MoauduInpoBaHue?
6 OT Kakux (GakTOPOB 3aBUCHT KOHEYHAS CTPYKTypa CephIX
P6 JlaboparopHast 1 Kaxas cBsi3p MeXly TBEpAOCTHIO U IPOYHOCTHIO?
pabota Ne4 2 Ilouemy Henb3s ompenenaTs MeTonoM bpuHenns TBepaocTh
Orpenenenue o0oxee HB 4507?
TBEPAOCTH 3 OnumuTe METO ONPEACIICHAS TBEPIOCTH METOAOM
MaTEpHAJIOB Poxksenna?
4 OnumuTe MeTo ONpeAeTIeHUs] TBEPAOCTH METOIOM
Bukkepca?
5 IToueMy 1mpHu KOHTpOIIE TBEPJOCTH PETIAMEHTHPOBAHO BPEMs

BBIICPKKH?




P7 JlabopaTopHas 1 IloyeMy 31E€KTPOTEXHUUYECKUE CTaJIU MOJBEPratoT
pabota Ne5 Cramu ¢ nedopmariy ¢ KPpUTHYECKOH CTENCHBIO?
0co0BIMHI 2 Kak MapKkupyIoT 3JIeKTpOTEXHHYECKHAE CTAIN?
CBOHCTBaMHU 3 B 4eMm mpenmyiecTBa KOppO3UOHHOCTOMKUX CTalleil

ayCTEHUTHOrO Kitacca?

4 Yro Takoe >kaponpoYHOCTb, KAK BIUSET JIETUPOBAHUE HA 3Ty
XapaKTEepUCTUKY ?

5 Kakue nerupyromye 371eMeHTs Hanboaee CUIBHO
M3MEJIBYAI0T 3€PHO B CTAJAX?

6 Ilepedncnure U3HOCOCTOMKHUE CTaNN.

7 Kakue (axTops! onpenensioT KpUTHIECKYI0 CKOPOCTh
3aKaiKu?

8 Kakoe MUHIMaIFHOE COAEpKAHUE XpOMa JOJHKHO OBITH B
CTaJv, YTOOBI OHA CTaJla HepKaBeroen?

9 Jaiite onpeneneHus KaponpoyHOCTH U KapOCTOUKOCTH.

P8 JlaGopartopHast 1 KakoBbl 11en1 IpoBeeHNsT OTIYCKa YIIEPOAUCTON cTamu?
pabota Ne6 Beioop 2 HazoBuTe OCHOBHBIE MpEBpaILEHUs MPH OTITYCKE CTalleH.
pEXUMOB 3 Kaxue Bunpl ormycka Bbl 3Haere? Kak u3MeHsSrOTCS
TEPMHUUECKOH MeXaHMYECKHEe CBOMCTBA CTajel P OTIIyCKe?
00paboTku 4 UeM oTiHYaeTcsi MapTEHCUT 3aKAJIKH OT MapTeHCUTa

ormycka?

5 Kakue cTpyKTyphl IprHoOpeTaeT cTaiab Mocie Pa3siTuaHbIX
BUJIOB OTITyCKa?

6 HazoBute npumepsl Ha3HaYEHUS pa3iIMYHBIX BUIOB OTITyCKa.
7 B dewm 3aximrodaercs CymHOCTE TepMHUYECKOH 00paboTKH,
UMEHYeMOH yiIydIieHnem?

P9 JlabopaTopHas 1 C Kakoll LebI0 IPOU3BOJUTCS JICTHPOBAHUE CTalU?
pabota Ne7 Ananmsz 2 B kakux KoJn4ecTBax COAEPIKATCS JIETUPYIOLIUE JIEMEHTBI
MHKPOCTPYKTYP B HU3KOJIETHPOBAHHBIX, JISTHPOBAHHBIX M BEICOKOJICTHPOBAHHBIX
rociie TepMUYECKOM cTansx?
00paboTKu 3 KakoBo BiMsiHME JETUPYIOIIMX 3JIEMEHTOB Ha CBOWMCTBA

cranu?

4 Kak BiusieT OONBIIMHCTBO JIETUPYIOIIUX DIIEMEHTOB Ha
TeMIepaTypy HepIUTHOTO MPEBPAICHUs U CoAepkaHNe yIieposa B
nepaute?

5 B BuIe KakuX OCHOBHBIX (ha3 HAXOIATCS JIETHPYIOIIHE
9JIEMEHTHI B CTaN?

6 OCHOBHBIE IPEUMYIIECTBA JETUPOBAHHOM CTaiIM Mepen
YIIIEPOAUCTOM?

7 UYro Takoe TEIUIOCTOMKOCTh M Kakue (hakTOpHl HA Hee
BIIHAIOT?

8 OCOOCHHOCTH TEPMUIECKOH 00pPabOTKHU JIETHPOBAHHOM
cranu?

9 MecTo ¥ 3Ha4YECHHE TEPMUYECKOH 00pabOTKU JIETHPOBAHHBIX
craneit?

10 Yem 00BsACHSCTCS BBICOKAs MPOKAINBAEMOCTH

P10 JlaboparopHast 1 B deMm 3akirogaroTcsi 0COOCHHOCTH TEPMHUYECKOTO
pabora Ne§ Ananus YIPOYHEHUS AITFOMUHHUEBBIX CIUIaBOB?

MHUKPOCTPYKTYP 2 OCOOCHHOCTD JIETUPOBAHUS JTUTEHHBIX ATIOMUHHUEBBIX
LBETHBIX METAJIJIOB CIUIaBOB?
3 OnumuTe TPOIECCH, MTPOXOAAIINE IIPH CTAPEHUH CIUIaBOB
JIETHPOBAHHBIX MEMBIO.
4 B 4yeMm oTnnuMe MeXAy MCKYCCTBEHHBIM U €CTECTBEHHBIM
crapeHuem?
5 Ob6nacTu IprIMeHEeHHs Ae(OPMHUPYEMBIX aTFOMHHUEBBIX
CIUIaBOB HE YNPOUYHAEMBIX MIPU TEPMOOOPabOTKE?
6 ITouemy y amOMHHHEBBIX CIUIABOB OY€Hb Y3KUMN

TeMIIepaTypHbI UHTEpBa IIPU HarpeBe MoJ| 3aKajKy?




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
HPOUCXOIMT MPH HCHONB30BaHUHU CIEIYIOIUX 00A3aTeIbHBIX (POPM KOHTPOJS:

1). BEIOJTHEHUE ¥ 3aIUTa JTa00PaTOPHEIX pabOoT B BUJIE YCTHOTO OMpOca IO KOHTPOIBEHBIM BOIIPOCaM;

2). BEINIOJTHEHNE JOMAIIHUX 3aJaHNi «AHAIN3 JrarpaMM M IOCTPOCHUE KPUBBIX OXJIaXICHU» U "BeI0op pexxnma TepMUdecKoit
00paboTKK" MO BapuaHTaM.

ITpomeskyTouHas arTecTaryst o Y J 0CyIIeCTBISIETCS IOCPEICTBOM IIPOBEICHHS

B opme au¢hepeHIIPOBAaHHOTO 3a4€Ta, KOTOPBI MOXKET MPOBOAUTCS B yCTHOU (popMe 1o OmiieTaM, BKITFOUAIOIINM
TEOPETHYECKHUE U MPAKTHYCCKUE BOIPOCHI, OXBATHIBAIOIIIE Bce pa3eibl Y [, Wik B TECTOBOM (hOpME MO TECTOBBIM 3aIaHHSM B
cpene LMS Moodle. Tectsl miist 3aueTa renepupyroTcst cucteMmoir LMS Moodle n3 6aHka TeCTOBBIX BOIIPOCOB M 3aJaHUH.
Hwxe npencrasien obpasen omera st TuPepeHIIIpOBaHHOTO 3aUeTa.

MUHHCTEPCTBO HAYKH U BBICIIEro o0pa3oBanus Poccuiickoit denepanuun

(enepampHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE BBICIIIET0 00pa30BaHHs

«HarnumoHaneHBIH HCcIeaoBaTeNbCKU TeXHONMOrnIecKkuil yauBepcuter « MUCHC

HOBOTPOULIKUI ®UITUAT

Kadenpa Metammypradeckux TEXHOJIOTHH ¥ 000pyIOBaHUS

BUWIIET ms ANOGDOEPEHIIMPOBAHHOI'O 3AUETA Ne 0

JucunmuinHa: «MaTtepuaoBeeHUe U TEXHOJIOTHSI KOHCTPYKIMOHHBIX MaTEepUAIOB)»

Kypc/cecens: 3 kypc / 3UMHsIA ceccust

Hampasnenwne: 15.03.02 «TexHOMOrH9IecKie MAIIMHBI H 000PYIOBAHHIE)

®dopma 00ydeHus: 3a09Has

®dopma NpoBeACHUS: YCTHas

1. Kimaccnguxamus BUIOB TEPMHUYECKOH 00pabOTKH. YKaXUTE OCHOBHBIC BH/IBI TEPMHUYECKUX 00pabOTOK CTalH, el 00paboTOK.
2.Kaxk pa3nmmgaroTcs CTanm 1o CKJIIOHHOCTH K POCTY ayCTEHHTHOTO 3€pHA IIPH BBICOKHX TeMIieparypax? Kak BiuseT rerupoBanue Ha
pasMep ayCTeHUTHOro 3epHa?

3.Kakumu cBoiictBamu o0anatoT Ti u ero cruiael? Kakumu Metonamu yrpoussrot Ti crutasi?

CocTaBWII: IOIEHT, K.T.H.

3aB. xapenpoit MTuO

5.4. MeToauka OLIeHKH 0CBOCHHS AUCHMILIMHBI (Moay.1s, npakTuku. HAP)

1). Kpurepnu OIieHKH 3aIUTHI OTYETOB M0 J1a00paTOPHBIM paboTaM

«3a4TEHOY - BBINOIHEHBI BCE 3a/JaHus J1aOOPAaTOPHON PabOTHI, CTYICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3a4TEHO) - CTYJICHT HE BHIITOJIHII MJIH BHIIIOIHIII HEMPABIIIEHO 3a/JaHUs 1a00paTOpHOI paboTHI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH HJIM HE OTBETIII HA KOHTPOJIBHBIE BOIIPOCHI.

2). Kputepuu olieHKH JOMAIIHUX 3a/1aHul

«32YTEHOY - BHIITOJIHEHBI BCE MMyHKTHI IOMAITHETO 33]JaHUSI B COOTBETCTBUH C BAPUAHTOM

«HE 324TEHOY - CTYJICHT HE BBIMOIHIUI WM BBITOIHIII HETIPABUIHHO OJTUH MIM HECKOJIBKO IyHKTOB IOMAIITHET0 3aJaHus, THO0
BapUaHT 3aJJaHUs HE COOTBETCTBYET BHIIAHHOMY

3). Kpurepun onenku nudhepeHnnpoBaHHOTO 3a4eTa B yCTHOU Gopme:

«OTAMYHOY - CTYNIEHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIaleeT TEPMUHOIOTHEH, IeNaeT apryMEeHTHPOBaHHbIE
BBIBOJIBI U 00OOIICHNUS, IPUBOIUT IPUMEPBI, TIOKa3bIBAECT CBOOOIHOE BIIaACHHE MOHOJIOTHYECKOH PEYBI0 H CIIOCOOHOCTH OBICTPO
pearnpoBaTthb Ha YTOYHAIOIIUEC BOIIPOCHI.

«XopowIo» - CTyIeHT JEMOHCTPUPYET IPOUHBIE TEOPETUYECKUE 3HAHUS, BIaIeeT TEPMUHOIOIUEH, JeIaeT apryMEHTUPOBAHHBIE
BBIBOJIBI U 00OOILCHHUS, TPUBOIUT MPUMEPBL, HO IIPU STOM JeaeT HeCyIIeCTBEHHbIC OIIUOKU, KOTOPBIE OBICTPO UCIIPABIISCT
CaMOCTOATECIIBHO WA ITPU HE3HAYUTEIBHON KOPPEKIHHU ITPEIIOaAaBaTCICM.

«Y IOBIETBOPUTETHHOY» - CTYAEHT IEMOHCTPHUPYET HEITyOOKHE TEOPEeTHIECKIE 3HAHUS, TIPOSBIIsET ciabo copMHupoBaHHEIE
HaBBIKW aHAJIM3a SIBJICHUH U IponeccoB, HEAOCTATOYHOC YMCHHUEC A€IaTh apryMEHTUPOBAHHBIC BBIBOJABI U MTPUBOAUTL MTPUMEPHI,
MIOKAa3bIBACT HE TOCTATOYHO CBOOOHOE BIIAJICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO 1 ITOCICIOBATEIBHOCTHIO H3JIOKCHUS, JACTaeT
OIHI/I6KI/I, KOTOPBIC MOKET UCIIPABUTD TOJIBKO ITPU KOPPCKIHUU NNPCTIOAABATCIICM.

«HeynoBneTBopuTEabHO» - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETA, HE yMeEeT JeaaTh
apryMEHTHPOBAHHBIC BHIBOJBI U IPUBOAUTH IPUMEPHI, HE BIIA/ICCT TEPMUHOJIOTUCH, MPOSIBISICT OTCYTCTBHE JIOTUYHOCTH U
IOCJICAOBATCIIBHOCTBIO U3JIOXKCHU A, ACIaCT OH_H/I6KI/I, KOTOPBIC HEC MOXET UCIIPABUTDL JAXKE IMPU KOPPEKIHU ITPEIIOAaBaATCICM.

4). Kpurepuu onenku audhepeHIMpoBaHHOro 3a4eTa B (hopMe KOMIBIOTEPHOTO TECTUPOBAHUS:

«OtnuaHOY - Moyuenue 6onee 90 % 0aJUIOB 10 TECTy NPH BHINOIHEHHHN TECTa 33 PErIaMEHTHPOBAHHOE BPEMsI

«Xoporio» - monmydenue ot 75 10 90 % 6aIoB 10 TECTY MPH BHITIOJIHEHHU TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErJIaMEHTHPOBAaHHOE BpEMs
«HeynosnerBoputensHO» - nodydeHne Menee 50 % 0annoBs Mo Tecty

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTaBUTEITH 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 KOHCTPYKITUOHHBIX
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, MarepuanoseneHue: H® HUTY "MUCuC", 2017,
E.A. lleBuenko Mertoandeckue ykazaHusl IS http://elibrary.misis.ru/view.php?
113 fDocumentld=12130
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
31 | Caiitr HO HUTY "MUCuC" www.nf.misis.ru
32 |HOb HUTY "MUCuC" www.elibrary.misis.ru
33 | Poccuiickas HayuHas 31eKTpOHHAs OMOIHOTEKA www.elibrary.ru
6.3 Ilepeuenb MPOrpaMMHOIo odecnevyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.3 Microsoft Teams
1.4 |Zoom
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenune OcHarienne
210 VYuebnass  aymutopus  qus  3aHsATHH | Kommekr — yueOnoit  mebenmn  Ha 44 Mect s
JICKLIMOHHOTO THUIIA, NPAKTHYCCKUX | O0ydYaromuxcs, 1  CTalMOHAPHBIA  KOMIBIOTEpP IS
3aHATHI Mpero/aBaTeNisi C BHIXOJAOM B HHTEPHET, MPOEKTOpP, JKpaH
HACTEHHBIH, J/OCKa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKY, JIHIEH3HOoHHBle mporpamMMel MS Office, MS
Teams, antuBupyc Dr.Web.
213 VYueOHas nabopatopus | Komminekr  yueOHOIT Mmebemn Ha 16 MecT  mud
"MarepuanoseneHue" oOydaromuxcs, J0CKa ayJuTOpHas MeJoBas, MHKPOCKOI
"MarepuasnoBeeHue u texHosorus | Merammorpagpuueckniit METAM JIB-41, 6 mT., ycTaHOBKa
KOHCTPYKIIMOHHBIX MaTepHasioB" Ui poOJeHWUST W WCHBITAaHWA Ha MPOYHOCTh PYAHBIX
MaTepuaioB ¢ 2 KOKWIAMH JUIS OTJIMBKM OOpasLoB U
THIPABIMYECKAM IIpeccoM ¢ 2 mpecc-popmamu, Kamepa
CM3-U3-31S4C-CS (co mmuypom USB 3.0 u kKOoHTpoJIepoM
USB), numg-ycTanoBka 1y 00padOTKH METaJLIOB.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIUXCA

OcBoeHHEe TUCIUIIINHBI IPeAIoaaraeT Kak IpoBeAeHNE TPAIUIIHOHHBIX ayIUTOPHBIX 3aHATUH, TaK U pabOTy B AIEKTPOHHOH
nHpopMaImoHHo-o0pa3oBaTenbHoi cpeae HUTY « MUCHUCy (DUOC), yacThio KOTOPO# HEMOCPEACTBCHHO NPEAHA3HAYSHHOM IS
OCYIIECTBIICHNS 00pa30BaTEIFHOTO IpoIiecca ABIeTCs DIEKTPOHHBIN 00pazoBaTenbHEIH pecypc LMS Moodle.

PexoMenanun no ycremrHoMy OCBOEHHIO Kypca B TPaAUIIMOHHOM (opMme.

J1s1 yCTIenmHOTo YCBOCHHUS TEOPETHIECKOT0 MaTeprala HeoOX0IIMMO PEry IIpHO ITOCEeIaTh JICKINH, IEPEINTHIBATD JICKITMOHHBIH
MarepHall, 3HaYMTeIbHOE BHUMAHUE YIENATh CAMOCTOSTEILHOMY H3yUEHHIO JTUCIUILIHHBI.

Hucnunmza «MaTepranaoBeieHHe U TEXHOIOTHSI KOHCTPYKIIMOHHBIX MaTEepPHaioB» U3y4aeTcsl B OCEHHEM CeMecTpe Ha 3-M Kypce.




ITporpaMMa TUCIMIUTMHBI BKIFOYAET JCKIIMOHHBIC, TAa0OpaTOPHBIC M MPAKTUICCKUE 3aHATHS, & TAK)KE BHITIOJTHEHHE ABYX JOMAITHUX
3aTaHNMN.

BapuanTsl JOMaIHUX 3a1aHUH BBIIAIOTCS HA YCTaHOBOYHOW OCeHHEH ceccuu (5-1 ceMecTp), CpOK cauu Ha IpOBEPKY — 3a 2
HEZIEeIH J10 SK3aMEHAIIMOHHOM (3UMHEN) ceccuu.

Koncynpranuu o BompocaM, CBA3aHHBIM C BBIINOJHEHUEM JOMAIIHUX 3aJaHUll, IPOBOAATCS 110 COINIACOBAHUIO C IIPEMIOAABATENEM,
BEIYIIUM JUCHUIIIMHY, B COOTBETCTBUH ¢ pacrucaHueM. [IoAroToBKa K BRIIOIHEHHUIO JOMAIIHUX 3aJaHuil 3aKII0YaeTcs B
U3YYEHUH COOTBETCTBYIOIINX METONYECKUX YKa3aHUH U cTaHAapTOB 1o odopmiieHuto pador. OopMiIeHHOE B COOTBETCTBHH CO
CTaHAapTaMH JOMAIllHee 3aJaHue craeTcs Ha Kadenpy MeTalurypruaecKix TeXHOJIOTHH 1 00opynoBaHus. Pabora cunTaercs
BBITIOJIHCHHOMH, €CJTH OHA 3a4TEHA MPENOoAaBaTeNIeM, BEAyIIUM 3aHITHS.

JlaGopaTopHBIe pabOTHl OTINYAIOTCS 3HAYUTEIFHBIMA 3aTPaTaMH BPEMEHH, KPOME TOTO, TS X ITOJTHOIIEHHOT'O BEIITOTHEHHUS
TpebyeTcs yuacTue B Hell HECKOIBKHX CTYAEHTOB MO/ PyKOBOACTBOM HpenogaBaTelst win 1adopaHTa. B cBs3u ¢ aTuM, npu
TUIAaHUPOBAHUM CBOEH yueOHOM paboThl BaM ClIeyeT YUUTHIBATh, YTO MPOIYCK JA00PaTOPHOTO 3aHATHS CBSI3aH CO CIOXKHOCTSAMH UX
BBIMIONHEHNUS. [10ATOTOBKA K BBITIOTHEHHIO JTA00PaTOPHOH PabOTHI 3aKITIOYAETCS B COCTABICHIH TEOPETUUECKOTO BBEACHHS K
nabopaTopHoit padote. [Tocne BemonHeHHs 1abopaTopHOi paboTh! odopmisiercs oTueT. PaboTa cunTaercs MOTHOCTHIO 3aYTEHHON
MOCJIe €€ 3aIIUThI. 3amuTa 1a00paTopHbIX paboT MPOBOAUTCS Ha JIAOOPATOPHBIX 3aHATHAX.

YdacTue B IPaKTUYIECKHX 3aHATHAX TPeOyeT OT CTyAEHTOB BBICOKOI CTEIIEHN CaMOCTOSTEIbHOCTH U CIIOCOOCTBYeT Ooiee
rTy6G0KOMY OCBOEHHUIO TEOPETUYECKHX MOT0KEHNUH U UX MPAKTHYECKOTO UCIOJIb30BaHMS.

IoaroroBka x qudhepeHIIIPOBaHHOMY 3aueTy MO JUCIUILIHHE 3aKII0YaeTCsl B U3y4eHUH TeOpPeTHIecKoro MaTepuana mno
KOHCIIEKTaM JICKLIMI, HICTOYHMKAM OCHOBHOM M JIOIIOJIHUTEIBLHOM JIUTEPATYPHL.

PexoMeHIanuy o 0CBOSHHIO AUCIUILTIHEL B TUCTAaHIIMOHHON (hopMe OCPEICTBOM JIEKTPOHHOH HH()OPMAIOHHO-
obpazoBarenbHoii cpeast HUTY «MUCHUC» (DUOC), 4acThio KOTOPOI HEMOCPEACTBEHHO MPEAHAa3HAYEHHOH ISl OCYILIECTBICHUS
00pa3oBaTepHOr0 Mpoliecca IBISeTCst DIIEKTPOHHbINH 00pa3oBarenbHbIi pecypc LMS Moodle.

LMS Moodle ncrions3yercst IpenMyIIecTBEHHO U aCHHXPOHHOTO B3aHMMOJICHCTBUS MEXIY Y9aCTHHKaMHU 00pa30BaTeILHOTO
mporecca NoCpeCTBOM ceTH «HTepHeT».

Yr00sI 3¢ PekTHBHO HcTonb30BaTh Bo3MoxkHocTH LMS Moodle, a cooTBETCTBEHHO U yCIEIIHO OCBOMTh JUCIUILIHHY, HY)KHO:

1) 3aperucTpupoBaThCs Ha Kypc, IUIs 9eTO CIIEAYeT IMePEHTH 10 CChIIKE, BRIIaBAEMOH COTPYTHUKAMH JeKaHaTa W
npenofasareneM. JIOTHH 1 aponb AT PETUCTPAaLly U paboTe C KypcoM COBIIAJaeT ¢ JIOTHHOM U ITapojieM OT JTMYHOro KaOHHeTa
HUTY MUCHUC;

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

3)B pyOpuxe «Moxynm», 3aX0/sl B COOTBETCTBYIOIINE Pa3/Ielbl H3yuaTh ydeOHbIe MaTepHalbl, pa3MeIleHHbIe IpenoaaBareneM. B
T.4. NIOJIb30BAThCS IUTEPATYPOIl, PEKOMEHI0BaHHON MpenogaBaTeneM, Nepexo s Mo CChUTKaM;

4)B pyOpuke «brOIIOTEKa» BO3MOXKHO ITOONPATH IS BEIITOHEHMS MIMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) TUTEpaTypy, pasmemmennyto B ObC HUTY «MUCHUC;

5)B pyOpuke «3anaHus» HY>KHO O3HAKOMUTBCS C COJep)KaHUeM 3aJaHusl K MICbMEHHON paboTe, CPOKaMU CIaud, KpUTEPUSIMH
OLICHKH. B ycTaHOBIICHHBIE CPOKH BBIIOIHUTH pabOTY(bI), TOATPY3HUTH 34€Ch 5Ke A1 PoBepKu. Eciti paboTa ConepsKUT PUCYHKH,
(hopMyIIBI, TO C IIETBI0 COXpaHEeHNs (opMaTHPOBAHMUS ee HyKHO HoArpyxats B pdf ¢popmare.

Pabora, moarpy»xaemas A7t IPOBEPKH, TOJKHA:

- coiepKaThb BCE CTPYKTYpPHBIE DNIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acTb, 3aKJIIOUYEHHE, CIIUCOK HCTOYHUKOB,
TPWIIOXKEHUS (TIPH HEOOXOINMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

IIpenonaBarens B TeYEHHE YCTAHOBICHHOIO CpoKa (He Ooree AecATH JHEH) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTapHIX K
3a1aHHIO0 PELieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HamM4Iuy B pelieH3nn
3aMedYaHni 1 peKOMEHIAINi, 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 HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTeIeM BO3MOKHOCTb ITOJATrPY3UTh paboTy OcTaeTcs, HO CHCTEMa BBIBOJHUT COOOIIEHHE O HapyLIeHH! cpokoB. [To
OKOHYaHUH CEMeCTpa IOATPY3UTh PaboTy HE MOIyIHTCS;

6)B pyOpuKke «TecTsD» MpoTH TeCTOBBIE 3alaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHal, pa3MeIIeHHEIH B pyOpuke « Momymy;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

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

9)B pyOpuke «OOCYXKIEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIPOCH! Y OOIBIIMHCTBA IPyMNIIBl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh HCIIONb30BaHAa IS B3AUMHON IIPOBEPKH;

10)posBISTH PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[TpernMymIIeCTBEHHO 111 CHHXPOHHOT'O B3aMMOEHCTBHUS MEXKTy yJaCTHHKaMH 00pa30BaTeNbHOro Mpolecca MOCPEICTBOM CETH
«MHTepHeT» HCcHoNB3yeTcs cucteMa BuaeokoHpeperucns3u Microsoft Teams (MS Teams) nnu Zoom. BapuaHT ucnonszyemoit
cucremsl BKC yka3piBaet npenofasaTens. UToOb! OTHOLIEHHO UCIIONB30BATh €0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH MPUIIOXKEHHE




BKC na nepconanbHbIil kKoMIIboTep u/uan TenedoH. CTapocTaM HyKHO co31aTh Tpymy B MS Teams miiu moay4uTsb
UIeHTH(UKAMOHHBIH HoMep KoHpepenimu B Zoom. Cucrema BKC no3Boiser:

- CITyIIaTh JISKINH;

- paboTaTh HA MPAKTUYECKHUX 3aHATHSAX;

- OBITH Ha CBSI3H C NPEIOaBaTesieM, 3a/1aBasi eMy BOIPOCHI MIIM OTBEYAs Ha €ro BOIPOCHI B 00IIEM YaTe.

I[Ipu npoBeneHNY 3aHATHI B TUCTAHIIMOHHOM CHHXPOHHOM (hOpMaTe Hy>KHO BCEr/a paboTaTh C BKIIOUCHHOW KaMEpOH.
HckmogeHne — eciti MperofaBaTellb MOMPOCUT OTKIIIOYNTE KaMephl 1 MUKPO(OHEI B CBA3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh HCKIIOUHTENIBFHO JEeT0BBIE (OTO.




