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[IpakTuyeckue 8 8 8 8
Uroro ayz. 18 |18 [18 |18
KonrakTHas paborta 18 |18 |18 |18
Cawm. pabora 122 (122 1122 | 122
Yacel Ha KOHTPOIb 4 4 4 4
Hrtoro 144 | 144 | 144 | 144




IIporpammy coctaBui(u):

xmu, [loyenm, bpamxosckuii E.B.

Pabouas nporpamma

MaTepnaJmBenelme U TEXHOJO0IUsl KOHCTPYKIIMOHHBIX MaTepUaJioB

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBII rOCy1apCTBEHHBIH 00pa30BaTENBHBIN CTAHAAPT BHICIIEr0 00pa3oBaHus - OakalaBpHaT 110 HAITPABIECHHIO TTOITOTOBKA
13.03.01 TemnmosHepreTuka u TEIIOTeXHUKA (Ipuka3 MuHoOpHayku Poccun ot 05.03.2020 1. Ne 95 0.8.)
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TEIUIOHEPreTHKa, yTBepkaeHHOro YuensiM coBetoM ®PI'AOY BO HUTY "MUCuC" B cocrase coorerctByloeit OIIOIT BO
30.11.2023, mporokoi Ne 49
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HUTY "MHUCuC" 30.11.2023, nporokomn Ne 49

Pabouas nporpamma onoOpeHa Ha 3acelaHuU

Kadenpa meraaaypruyeckux TexHoJoruii u ooopyrosanusi (Hosorpounkuii puiauasn)

IIpotokon ot 28.06.2022 ., Nel1

PykoBonurens noapasaenenus aou., K.1.4. [llanosanos A.H.



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

1.3 | HayunTs HOHMMaHUIO OCHOBHBIX 3aKOHOMEPHOCTEH (hOpMHUPOBAHISI MEKPOCTPYKTYPHI Ha OCHOBE aHATHM3a JHarpaMM
COCTOSIHUS JBOIHBIX U TPOIMHBIX CHCTEM, 3aKOHOMEPHOCTEH (hopMUPOBaHHs MUKPOCTPYKTYPBI IIPU KPUCTAIIH3AINY,
MPEBPAILCHUSX B TBEPJIOM COCTOSTHUH, TOPSYEH M XOJIOJHOMN IUIACTHYECKOH Ae(opMarIvi, TepMUIECKOi 00paboTKe, CBA3H
MUKPOCTPYKTYPBI U CBOICTB METAJUIOB U CILIABOB.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOI ITPOI'PAMMBbI

Baox OII: B1.0

2.1 TpeboBanus k l'lpe)lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4ar01erocs:

2.1.1 |HaueprarenbHas reoOMeTpHs U HH)KEHEpHas rpaduka

2.1.2 |IIpuknanHas MexaHUKa

2.1.3 | Wudopmarmka

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VI KOTOPbIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK
npealiecTByIee:

2.2.1 [Ipon3BOACTBEHHBI MEHEIKMEHT

2.2.2  |IloaroroBka K MpOIEAype 3aIIUThI U 3alUTa BBITYCKHON KBaTH()PHUKAIMOHHON paboThI

2.2.3 | YnpaBneHue mpoeKTaMu

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

OIIK-4: Cnoco0en NPOBOAUTH U3MEPEHUSA IIEKTPUIECCKUX U HEIJIEKTPUYECKHUX BCJIUYIMH HA 00beKTaX TEIJIOOHEPIreTUKU U
TCIJIOTCXHUKH, YYIUTHIBATH CBOMCTBA KOHCTPYKIHOHHBIX MAaT€PUAJIOB B TCIVIOTEXHUYIECCKUX pacyeTax ¢ y1€ToM
AUHAMHAYCCKHUX U TEIVIOBBIX HATPY30K

3HaTh:

OIIK-4-31 ®usnueckue OCHOBBI MaTEPHAIIOBEICHHSI, TEXHOJIOTUU TIOJTYUYeHHsI U 00pabOTKH Mallli-HOCTPOUTENLHBIX MaTEpHUAIIOB

Ymern:

OIIK-4-Y1 BeiOpaTs MaTepraisl C y4eTOM SKCIUTYaTallHOHHBIX TPeOOBaHUI M OXPAHBI OKPY’KAIOIIEH CPe/Ibl

Baanernb:

OIIK-4-B1 DkcniepuMeHTaNbHBIMUA METOJUKAMH U TEXHUKON MaTepHaIOBEIUECKUX UCCIIEOBaHUI

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haunmenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHImii pecypchl padoThI
Paznen 1.
Kpucrannuueckast
CTPYKTYpa U JedeKThl
KPHUCTAJINYECKOT0
CTPOCHHSA
metasioB.Kpucranuzanus
MeTaJL10B
1.1 1.1XapakTepucrtuka 3 1 OIIK-4-31 JIT.1J12.1
METaJUINYECKOTO COCTOSTHHS. 2.2
OCHOBHBIE TUIIBI 2102233

KPUCTANTHYECKHUX PEHIETOK.
1.2Knaccuduxanus
Je(EeKTOB KPUCTAIUTUIECKOTO
CTpPOEHHS TI0
reOMETPUYECKOMY MPU3HAKY:
TOYCYHBIC, JIMHEHHBIC,
TTOBEPXHOCTHBIE.
1.3CTpyxTypa XKUIKOrO
MeTajuia, mapaMeTpsl
KpUCTAJUTU3all1, KHHETHKA
KpucTayutn3anuy. /JIex/




1.2 W3yuenue npouecca 0,5 OIIK-4-31 JI.1J12.1
KpucTamusarmu /J1ad/ OIIK-4-Y1 J12.2J13.1
313233
Paznen 2. Mexanuueckue,
uzuyeckue u
TeXHOJIOTHYeCKHE
ccBOlicTBa

2.1 2.1 Knaccudukanms 0,5 OIIK-4-31 JI1.1J12.1
MEXaHUYECKUX HUCIIBITAHUH. J2.2
WcnbiTanus pacTsHKeHHEM. 212233
2.2 OnpeneneHue TBEPAOCTH,

MUHAMAYECKUE UCTTBITAHSL.
2.3 O6pabaTsIBAEMOCTb,
CBapHBaEMOCTh,
IITaMITyeMocCTb. /JIex/

2.2 YeTpolcTBO pa3nMyHbIX 2 OIIK-4-31 JIT.1J12.1 P1
TUIOB TBeproMepoB /IIp/ OIIK-4-Y1 J12.2J713.3

313233

2.3 Ornpenenenue 0,5 OIIK-4-31 JIT.1J12.1

TBepaocTH /J1ab/ OIIK-4-V1 JI2.2713.1
2103233

Pa3nen 3.

Kene3zoyriepoaucroie

CIIaBBI, JHATPAMMA

JKes1e30-yriIepos.

MukpocTpyKkTypa

YIJIEpOANCTHIX CIUIABOB H

YYTyHOB

3.1 3.1 Crpoenue u cBoicTBa 1 OIIK-4-31 JI1.1J12.1
YHCTOro Kene3a. JJuarpamMma 2.2
COCTOSIHUS JKeJe30- 2102233
IIEMCHTHUT.

3.2 CTpyKTyphbI: OenbIX,
CEephIX M MOJOBUHYATHIX
qyryHoB. [ papuruzanus.
/JTex/

32 ITocTpoeHue KpuBbIX 1 OIIK-4-31 JI1.1J12.1 P1,pP2
OXJIaXIEHUS IS CILJIaBOB C OIIK-4-V1 J12.2J13.3
Pa3TUYHON KOHILIEHTpaluen 213253
yraepona /TTp/

33 Br16op pexxnmos 1 OIIK-4-31 JI1.1J12.1 P1,P2
PEKPUCTAIUTU3ALIUY [IS OIIK-4-V1 JI2.2J13.3
pasnu4HbIX cruiaBos /TIp/ 212233
Paznen 4. ®opmupoBanue
MHKPOCTPYKTYPBI
YIJIEPpOAUCTHIX U
JIETHPOBAHHBIX CTaJIel

4.1 4.1. BnusiHue JNerupyronmx 0,5 OIIK-4-31 JIT.1J12.1
JIEMEHTOB Ha CBOICTBa 2.2
IyTyHOB H CTaJeH. 213233

4.2 Knaccudukanus
JIETUPOBAHHBIX CTaJICH C
WCTIOJIb30BaHUEM TUArpaMM
(hazoBoro paBHOBeCHSI.
JlnarpaMMbl KeIe30-XpoM,
JKEJI€30-HUKEIb, JKEIE30-
Mapraserl.

/JTex/

Pazgen 5. Yriepoaucreie
CTAJIM U YYT'YHBI




5.1 5.1 Yrnepoaucras cranb 0,5 OIIK-4-31 JI1.1J12.1
0011ero Ha3HAYEHMS, J2.2
aBTOMAaTHas CTalb. 213253
5.2 Cepele, KOBKHE U
BBICOKOITPOYHBIC YyTYHBI.
/JTex/
5.2 Usydenue cTpyKTypbl 0,5 OIIK-4-V1 JIT.1J12.1 P4
cramu /J1a6/ OIIK-4-B1 JI2.2713.1
213233
53 Wzyuenne cTpyKTypsl 0,5 OIIK-4-Y1 JI1.1J12.1 PS5
gyryHa /J1a6/ OIIK-4-B1 JI2.2713.1
313233
Pa3gen 6. JlerupoBaHHbIe
CTaJH
6.1 6.1 KoHCTpyKLIMOHHBIE 0,5 OIIK-4-31 JI1.1J12.1
CTaJu. 2.2
6.2 IHCcTpyMEHTalIbHBIE 019233
CTaJIH.
6.3 Temnoycroitunsekle,
XKapOIPOUHBIC, KAPOCTOUKHE
CTalu.
6.4 I3H0COCTOMKHE,
BBICOKOITPOYHEIE,
KPUOT'€HHBIE U3HOCOCTOUKHE
CTaJH, MATHUTHBIC CTAIIH.
/JTex/
6.2 MapkupoBka cTaJiei. 1 OIIK-4-31 JIT.1J12.1 P1,P2
Bnusiaue crioco6oB OIIK-4-V1 JI2.2J13.3
[IPOM3BO/ICTBA HA CBOMCTBA D152 53
cramu /TIp/
6.3 Cranu ¢ 0co0BIMU 0,5 OIIK-4-V1 JI1.1J12.1 P7
cBoiicTBamu /J1ab/ OIIK-4-B1 JI2.2713.1
213233
Pazgen 7. Tepmuueckast
o0padoTka
7.1 7.1 O61ue nosoxeHus 1 OIIK-4-31 JI1.1J12.1
TepMH4YecKoi 00paboTkm7.2 2.2
IMpeBpamenust mpu HarpeBe U 213233
OXJIXKACHHH, BIIASHHE
TepMHYecKol 00paboTKH Ha
CBOICTBA CTaJIU.
7.3 TloBepxXHOCTHAas 3aKaKa
CTau
7.4 XuMuKo-TepMUUeCKast
00paboTka cranu
/JTex/
7.2 Br16op pexxumoB 1 OIIK-4-31 JIT.1J12.1 P2
TepMUIECKOH 00pabOTKH OIIK-4-Y1 J12.2
(TemmepaTypsl Harpesa, 313233
BpeMsI BBIICPIKKH,
OXJTXKAAIOIIAs Cpesa) Uit
YTIEPOIUCTHIX H
KOHCTPYKIHOHHBIX
craneit /TIp/
7.3 Br160p pesxumoB 0,5 OIIK-4-V1 JI1.1J12.1 P8
TEPMUIECKOM OIIK-4-B1 JI2.2713.1
obpabotku /J1ab/ 212233
7.4 AHanu3 MUKPOCTPYKTYP 0,5 OIIK-4-V1 JIT.1J12.1 P9
ocJie TEPMHUYECKOM OIIK-4-B1 JI2.2J13.1
obpaboTku /J1ab/ 212233

Pa3zgen 8. ILIBeTHBIE cIUIaBBI




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 P1,P2
criaBoB. OCOOCHHOCTH OIlK-4-V1 JI2.2J13.3
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
IUIaTMAcC U PE3UHBL. OIIK-4-Y1 J12.2J13.3
TexHOoI0rrs N3rOoTOBICHHS 2152 33
IJIaCTMACCOBBIX U
PE3NHOTEXHHYECKHUX
nznenuii /TIp/
9.3 JuddepeHIupoBaHHbIIH 3 4 OIIK-4-31
3aueT /3auéTCO1Y/ OIIK-4-V1 213253
OIIK-4-B1
Paznen 10. [loaroroBka k
KOHTPOJbHBIM
MepONpHSITHAM U
BBINOJIHSIEMBIM padoTam
10.1 [OO6Bem yacoB 3 58 OIIK-4-31 JI1.1J12.1 KM1
CaMOCTOSITENIbHOI paboThI Ha OIIK-4-V1 JI2.2J13.1
noarotoBky k KM /Cp/ OIIK-4-B1 JI3.2 JI3.3
213253
10.2 [OOBeM yacoB 3 64 OIIK-4-31 JI1.1J12.1 P1,P2
CaMOCTOSITENIbHOM paboThI Ha OIIK-4-Y1 JI2.2713.1
moarotosky k BP /Cp/ OIIK-4-B1 JI3.2 JI3.3
213253
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
pabota Ne5 Cranu ¢
0COOBIMHU
cBoicTBaMH

1 IloyeMy 31E€KTPOTEXHUUYECKUE CTaJIU MOJBEPratoT
JedopMaly ¢ KpUTHYECKOH CTEINEHbI0?

2 Kak MapkupyIOT 371€KTPOTEXHHUUYECKHE CTaIn?

3 B 4eMm mpenmyiecTBa KOppO3UOHHOCTOMKUX CTalleil
ayCTEHUTHOrO Kitacca?

4 YTo Takoe KapoNpOYHOCTh, KaK BIHMAET JETMPOBAHUE HA ATy
XapaKTEepUCTUKY ?

5 Kakue nerupyromye 371eMeHTs Hanboaee CUIBHO
U3METBYAIOT 3€PHO B CTANAX?

6 Ilepedncnure U3HOCOCTOMKHUE CTaNN.

7 Kakue (axTops! onpenensioT KpUTHIECKYI0 CKOPOCTh
3aKanku?

8 Kakoe MUHMMaIbHOE COZEpKaHNe XpoMa JOKHO OBITh B
CTaJv, YTOOBI OHA CTaJla HepKaBeroen?

9 Jaiite onpeneneHus >kapoIpOYHOCTH U KAPOCTOMKOCTH.

P8

JlaGopartopHast
pabota Ne6 Brioop
PEXKUMOB
TEPMHUUECKOH
00paboTku

1 KakoBbl €11 TPOBEACHUS OTIYCKa YIIIEPOIUCTON CTaIu?

2 HazoBuTe OCHOBHbIE IPEBPALLEHUS TP OTITyCKE CTaeH.

3 Kakue Buabl oTiycka Bbl 3HaeTe? Kak H3MEHSIOTCS MeXaHU4eCcKHe
CBOIfcTBa cTanel nmpu oTImycke?

4 YeMm oTMYaeTCs MAPTEHCHUT 3aKaJKU OT MAapTEHCHUTA OTIyCcKa?

5 Kakue cTpyKTypsl IpHOOpeTaeT CTajb MOCie pa3IHdHbIX BUIOB
ormycka?

6 HazoBuTe nprMepbl Ha3HAUEHUS! Pa3IMYHbIX BUJIOB OTITYCKA.

7 B 4eM 3aKiIro4aeTcs CyIHOCTh TEPMHUUECKONH 00pabOTKH, HMEHYeMOMH
yiyuduieHuem?

P9

Jlaboparo
pHas paborta Ne7
Ananus
MHKPOCTPYKTYP
rociie TepMUYECKOM
00paboTKu

1 C kakoi Liesblo IPOU3BOAUTCS JIETUPOBAHUE CTANIU?

2 B KaKHX KOJIMYECTBAX COJACPIKATCA JICTUPYIOMINE JIEMEHTHI B
HHM3KOJICTHPOBAaHHbIX, JICTHPOBAHHBIX M BHICOKOJIETHPOBaHHBIX CTaIAX?
3 KakoBo BIUSHHUE JIETHPYIONIUX JIEMEHTOB Ha CBOMCTBA CTATIH?

4 Kaxk BiiusieT OOJNBIIMHCTBO JISTHPYIOMINX JIEMEHTOB HAa TEMIEPATYPy
HEPIUTHOIO NPEBPALLCHUS ¥ COJICPIKaHUE YIJIepoAa B mepiuTe?

5 B BuJe KakMX OCHOBHBIX (ha3 HAXOJSITCS JIETUPYIOIIHE HIICMEHTHI B
cranu?

6 OCHOBHBIC IPEUMYIIIECTBA JICTHPOBAHHOM CTaH Mepe]
YIIIEPOAUCTOM?

7 Yto Takoe TEIIOCTOMKOCTE B Kakue (hakTOpHl Ha Hee BIUSIIOT?

8 OcobeHHOCTH TepMUUECKOH 00pabOTKH JTETHPOBAaHHOM cTamn?

9 MecTo 1 3HaueHHEe TEPMUYECKOI 00pabOTKHU JIETHPOBAHHBIX CTaNei?
10 Yem oOBsICHSIETCS BBICOKAS! IPOKAIMBAEMOCTD JIETHPOBAHHbBIX
CTajel M MX COCOOHOCTH 3aKaIMBATHCS P OXJIAKIACHUH B Macie?

P10

JlaboparopHas
pabota Ne§ Ananus
MHKPOCTPYKTYP
[[BETHBIX METAJIJIOB

1 B geM 3aKiIr09ar0TCsl 0COOEHHOCTH TEPMHYECKOT0 YIIPOYHCHNUS
AIFOMHHHUEBBIX CILIABOB?

2 OcoOeHHOCTD JIETHPOBaHUS INTEHHBIX aTFOMHUHHUEBBIX CILIABOB?

3 OnummTe IPOIECCH, MPOXOAAIINE PH CTAPCHUH CIUIABOB
JIETHPOBAHHBIX MEMBIO.

4 B 4eM oTaHMYMe MEXKAY UCKYCCTBEHHBIM U €CTECTBEHHBIM CTapeHHEM?
5 OGmacTy mpuMeHeHHs 1e(OPMHUPYEMBIX aTIOMHHHCBBIX CIUIABOB HE
YIPOYHSAEMBIX IPH TepMooOpaboTke?

6 [ToueMy y amIOMHHHEBBIX CIUIABOB OYEHb Y3KHH TeMIIepaTypHBIi
UHTEpBAIl P HarpeBe MoJ 3aKanKy?




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, 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

ABTOpI:I, COCTaBUTCIIN 3armaBue bubauoreka I/IS,Z[aTeIILCTBO, romg, 3J1. 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,
TEXHOJIOTHsI METaJIJIOB!
VYuebHuk

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

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.3 Microsoft Teams

1.4 |Zoom
6.4. Tlepeyenb NHPOPMANHMOHHBIX CHIPABOYHBIX CHCTeM H NMpodeccHOHAIbHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenune OcHarienne

210 VYuebnas  ayamropus  uia  3aHATHH | Kommuekr  ydeOHoit mebemm  Ha 44 mecT A
JIEKIIUOHHOTO THUIA, MNPaKTHYECKUX | OOydaromuxcs, 1  CTaUMOHApHBIA  KOMIBIOTEp IS
3aHATHI IpernojaBaTeNs C BBIXOAOM B HHTEpPHET, MPOEKTOpP, 3KpaH
HACTEHHBIH, J/OCKa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMMel MS Office, MS

Teams, antuBupyc Dr.Web.
213 VYueOHas naboparopus | Kommnekr  yueOHOIT mebemm ©Ha 16 mecT  mus
"MarepuanoseneHue" o0yyaromuxcsi, JOCKa ayIuTOpHas MeNoBas, MHKPOCKOI
"MarepuasoBeieHue u TexHoyorus | Merammorpapuueckniit METAM JIB-41, 6 mT., ycTaHOBKa
KOHCTPYKIIMOHHBIX MaTepHayioB" JUIL ApOOJEHWS W WCIBITAaHWA Ha TPOYHOCTH PYAHBIX

MaTepuaioB ¢ 2 KOKWIAMH JUIS OTJIMBKH OOpasloB U
THAPABINYECKUM IIpeccoM ¢ 2 mpecc-popMamu, Kamepa
CM3-U3-31S4C-CS (co mmuypom USB 3.0 u xoHTpoJiepoM
USB), numd-ycranoBka st 00pabOTKH METaJIIOB.

8. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

OcBoeHHE TUCIMIUIMHBI MPEATOoaraeT Kak MpoBeIeHHe TPAAUIHOHHBIX ayJUTOPHBIX 3aHATHH, TaK U PadOTy B dJIEKTPOHHON
nHpopMarmonHo-oopazoBarenbHol cpene HUTY «MUCHUCy (BUOC), yacThio KOTOPOH HEMOCPEACTBEHHO NPEAHA3HAYCHHON 115
OCYIIECTBIICHUST 00pa30BaTELHOrO MpoIiecca sIBIsAETCS IINEKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS Moodle.

PexoMeHanun no ycremHoMy OCBOEHHIO Kypca B TPaAUIIMOHHOM (opMme.




Jl1s yCTIenHOro yCBOCHUS TEOPETUIECKOro MaTepraia Heo0X0IMMO PEry IsIpHO MOCENAaTh JICKIUH, TEPEIUTHIBATD JICKIIMOHHBIH
MaTepHall, 3HAYUTEIbHOE BHUMAHHUE YIEIATh CAMOCTOSATEILHOMY U3YyUEHHIO JUCHUILIMHBIL.

Hucrunnuza «MaTepranoBeieHHe U TEXHOIOIHsI KOHCTPYKLIMOHHBIX MaTepPHajioB» U3y4aeTcsl B OCEHHEM CeMecTpe Ha 3-M Kypce.

ITporpaMMa TUCIMIUTMHBI BKIIOYACT JICKIIMOHHBIC, Ta0OpaTOPHBIC M MPAKTUYCCKUE 3aHATHUS, & TAK)KE BHITIOJTHEHHUE ABYX JOMAITHUX
3aTaHNMN.

BapuaHThI TOMaITHUX 33aJaHUH BBIAIOTCS Ha YCTAHOBOYHOW OCEHHEH ceccun (S5-I ceMecTp), CpOK cjauk Ha MPOBEPKY — 3a 2
HeJIeTH 10 SK3aMEHAIMOHHOW (3UMHEH) CecCHH.

KOHCyHLTaL{I/II/I T10 BOIIpOCaM, CBA3AHHBIM C BBITIOJIHCHUEM JOMAIIHUX 3aI[aHI/II>'I, IIPOBOJATCA TIO COTIJIACOBAHUIO C IPENIOAAaBATEIIEM,
BEJYLIUM UCLUIUIMHY, B COOTBETCTBHUHU C pacnucaHueM. [1oroToBka K BBIIIOJHEHHIO TOMAIIHUX 3a/laHui 3aKIII04aeTcs B
W3yYCHUH COOTBETCTBYIOIIMX METOJMYECKUX YKa3aHHH M CTaHAAPTOB 10 odopMiIeHHIO padoT. OhopMIIEHHOE B COOTBETCTBHH CO
CTaHJapTaMH JIOMAIlTHee 33JaHue CAaeTCs Ha Kadenpy MeTauryprudeckux TEXHOIOTHi 1 o0opyaoBaHus. Pabora cunrtaercs
BLIHOHHCHHOﬁ, €CJIM OHa 3a4TE€Ha MperogaBaTeieM, BEAYIIIUM 3aHATHSA.

JlaGopaTopHBIe pabOTHl OTINYAIOTCS 3HAYNTEIBFHBIMU 3aTPaTaMH BPEMEHH, KPOME TOTO0, TS UX ITOJHOLIEHHOTO BEIITOTHEHHUS
TpeOyercsi yqacTHe B Hel HECKOJIbKUX CTYAEHTOB IOl PyKOBOJICTBOM IIpEIoaBaTens Win jJabopanta. B cBsi3u ¢ aTuM, ipu
IUIAaHUPOBAHUH CBOEH yueOHOM paboThl BaM CJICyeT YUUTHIBATh, YTO MPOITYCK JJA00OPaTOPHOTO 3aHSATHS CBSI3aH CO CIOXKHOCTSAMH UX
BBIMIONHEHNS. [10ATOTOBKA K BBITTOITHEHHIO JTA00PaTOPHOH PabOTHI 3aKITI0YAETCS B COCTABICHIH TEOPETUUECKOTO BBEACHHS K
nabopaTopHoit pabote. [locne BeimoaHeHNs 1ab0opaTopHON paboTh! odopmisiercs oTueT. PaboTa cunTaercs MOIHOCTHIO 3aYTEHHON
HocJIe ee 3allUThI. 3alTa Ja00paTOPHBIX PadoT IPOBOJUTCS Ha JIAOOPaTOPHBIX 3aHATHSIX.

YdacTue B IPaKTUYECKHX 3aHATHAX TPeOyeT OT CTYAEHTOB BBICOKOM CTENIEHN CaMOCTOSITEIbHOCTH U CIIOCOOCTBYET Oolee
rIIyOOKOMY OCBOGHHUIO TEOPETHUECKHX ITOJIOKEHHH U UX IPAKTHYECKOTO HCIIOIb30BaAHHMS.

[Toarororka k I[I/I(l)q)epeHI.II/IPOBaHHOMy 3a4€TYy IO JUCHUIITIMHE 3aKIH0YACTCA B UI3YyYCHUU TCOPETHUICCKOI 0 MaTc€purasia 1o
KOHCIICKTaM J'[eKI.IPIfI, HCTOYHHKAM OCHOBHOH W JOIOJHHUTCIHHON JINTCPATypPhI.

PexoMeHanuy o 0CBOSHHUIO AUCIUILTHHEL B TUCTAaHIIMOHHON (hopMe TOCPEICTBOM IEKTPOHHOH HH(DOPMAIIIOHHO-
obpasoBarenbHoi cpenpl HUTY «MUCHCy (BUOC), 4acThio KOTOPOI HEMOCPEACTBEHHO MPEHA3HAYSHHOM ISl OCYIIECTBICHHUS
00pa3oBaTeNbHOTo Iporiecca SBIseTcss DIeKTPOHHBIN 00pazoBaTenbHEIN pecypc LMS Moodle.

LMS Moodle ncrions3yercst IpenMyIeCTBEHHO JUIT aCHHXPOHHOTO B3aHMOJICHCTBUS MEXIY YUYaCTHHKaMHU 00pa30BaTeIbHOTO
npolecca NoCpeCcTBOM ceTH «HTepHeT».

YT0068! 3¢ peKTHBHO HCHONB30BaTh Bo3MoxkHOCTH LMS Moodle, a coOTBETCTBEHHO U YCIIEITHO OCBOUTH AUCLIHUIUINHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypce, VI 4ero CIeAyeT IEepeiTH 110 CChUIKE, BBIAaBaeMOi COTPYIHUKAMH JeKaHATa HITH
npenojasareneM. JIOTHH U aponb AT PErUCTPalliy U paboTe C KypcoM COBIAaeT ¢ JIOTHHOM U IapojieM OT IMYHOrO KaOHHeTa
HUTY MUCHUC;

2)B pyOprKke «B Hagan0» 03HAKOMHTHCS C COIEPKAHNEM Kypca, BOIIPOCAMH JIUISI CAMOCTOSTEIBHOM ITOJTOTOBKH, YCIIOBHSMHU
JIOIyCKa K aTTecTaIuu, (POpMOH IMPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPUSIMU OIIEHUBAHUS | 1P.;

3)B pyOpuke «Momynn», 3aX0/sl B COOTBETCTBYIOIINE Pa3Ielbl H3yuaTh ydeOHbIe MaTepHabl, pa3MelleHHbIe IpenoaaBarenem. B
T.4. NI0JIb30BAThCS IUTEPATYPOI, PEKOMEHAOBAHHON NpeNogaBaTeNeM, IEPEXOS M0 CCHUTKAM;

4)B pyOpuke «brOIHOTEKa» BO3MOXKHO ITOOMPATH IS BRIITOTHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAITHAE PAOOTEHI,
KypCOBBIe PabOTHI/IIPOEKTHI) TUTEpaTypy, pasmemennyto 8 ObC HUTY «MUCHUC;

5)B pyOpuKe «3a1aHus» HY’KHO O3HAKOMHTBCS C COJEPKaHUEM 3a/1aHHs K TUCbMEHHOM paboTe, CpOKaMHU CauH, KpUTEPUAMH
OLICHKU. B ycTaHOBJIEHHBIE CPOKH BHIITOIHUTH PabOTy(bI), MOATPY3HUTH 311ECh JKe IS MPoBepKH. Ecii paboTa comepKUT pHCYHKH,
(hopMyIIBI, TO C IETBI0 COXPaHEeHU (JOPMATHPOBAHMUS ¢ HyKHO HOArpyxats B pdf ¢popmare.

Pabora, moarpy»xaemas At IPOBEPKH, TOIKHA:

- colepKaTh BCE CTPYKTYPHBIE DNIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acCTh, 3aKJII0UEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBateib B TEYEHHE YCTAHOBICHHOIO CpoKa (He OoJiee NecsITH JHEH) mpoBepsieT paboTy M pa3MeliaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3NI0. B Hell OH yKa3pIBaeT Kak IMOJIOKUTEIBHBIE CTOPOHBI paOOTHI, Tak 3aMe4aHMs. [Ipy HaIHIuu B perieH3un
3aMedYaHuil 1 peKOMEHIAINi, Hy’KHO BHECTH IIONIPABKU B pabOTy, HOATPY3UTH €€ 3aHOBO IS IIOBTOPHOH MpoBepkH. [Ipu sTom
Ba)KHO CIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOIKHO OBITH BBITIONHEHO 3ajaHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HPETIoiaBaTeIeM BO3MOXKHOCTD IIOJTPY3UTh PabOTy OCTaeTcs, HO CHCTEMA BHIBOJHUT COOOIICHHE O HapyLIeHHH CpokoB. I1o
OKOHYAaHUH CEMECTpa IOATPY3UTh PabOTy HE MONyIHTCS;

6)B pyOpuke «TecTs» MpoiTH TeCTOBbIE 3alaHKsI, OCBOUB COOTBETCTBYIOIIUI MaTepHal, pa3MeLIeHHEIH B pyOopuke « Momymy;
7)B pyOprKe «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTh;

8)B pyOpuke «OOBABICHUSD YNTATH OOBSIBICHIS, pa3MeIlacMble TPENoIaBaTeNieM, 1aBaTh 00PATHYIO CBA3E;

9)B pyOpuke «OOCy X IEHH» CO3/1aBaTh 0OCYKIAEHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIHE
BOIIPOCHI Y OONBIIMHCTBA TpyIbl). JaHHas pyOprKa Takke MOXKET ObITh UCIIONB30BaHa JUIsl B3aUMHOM MIPOBEPKU;




10)IposBIATE PEryNApHYIO aKTUBHOCTH Ha Kypce.

[TpenMyecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBUS MEX/y yYaCTHUKaMH 00pa30BaTEeIbHOrO MPOLecca MOCPEICTBOM CETH
«MHTepHeT» HCmoNB3yeTcs cucteMa BuaeokoHpepeHucns3u Microsoft Teams (MS Teams) nimn Zoom. BapuaHT rcnonbzyemoit
cucremsl BKC ykaspiBaet npenogaBaTtens. UTOOB! MOTHOIIEHHO UCIIONB30BATH €T0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH IPIIIOXKEHHE
BKC na nepconansHbIi KOMIBbIOTEp W/miK TenedoH. CTapocTaM HyKHO co3iaTh rpynmy B MS Teams uiu nonyyuThb
UIeHTH(UKAMOHHBIH HoMep KoHpepenimu B Zoom. Cucrema BKC no3soiser:

- CITyIIaTh JICKINY;

- paboTaTh HA MPAKTUYECKUX 3aHATUSAX;

- OBITB Ha CBSI3H C NPEIOJaBaTEeNIeM, 33/1aBasi My BOIPOCHI MIIM OTBEYAs Ha €I0 BOIPOCHI B 00IIEM YaTe.

ITpu mpoBeneHNH 3aHATHH B TUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOUCHHON KaMepoit.
HckmogeHne — eclti MPenoAaBaTellb MOMPOCUT OTKIIOUNTE KaMephl 1 MUKPO(OHEI B CBSI3H ¢ Oonbmmmu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh UCKJIIOUUTENBHO J1eNI0BbIe (hOTO.




