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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: CchopmmpoBaTb KoMneTeHUMn obydatollerocs B o6nacTu nonvMepHbIX MaTepuanos U
nracTMacc, NPMMeHsiEMbIX B NONUrpadu4eckom 1 yrnakoBoYHOM NPOM3BOACTBE.

1.2 3agayun OUCLUNIUHBI:

PaccmoTpeTb CTpoOeHWe M OCHOBHble CBOWCTBA MOSIMMEPOB W MAacTMacc Afis MPOrHO3MpPOBaHUSA UX MOBEAEHMS B
npoLiecce U3roToBEHUS, SKCNyaTauun n nepepaboTkn n3genuin.

lMokasaTb 0COOEHHOCTN COBPEMEHHOIO aCCOPTUMEHTA NONMMEPHbIX MaTeEpPUaoB.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpenBaputenbHasi NOATOTOBKa NpeanoniaraeT co3aaHne OCHOBbI A5 (hOPMUPOBAHNUS KOMMETEHLMI, YKa3aHHbIX B .
2, NPU U3yYeHUN OUCLIUNIIUH:

MaTepuans! nonurpaduyeckoro NponsBoacTea

2 KOMMNETEHUMN OBYYAIOLLUEIOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA AUCLUNINUHDbI

MK-3: CnocobeH ocylecTBNATbL (PyHKLMOHaNbHOE PYKOBOACTBO paboTHMKaMKM noapasaeneHust TeXHU4eCcKoro
KOHTpPOIsl Ha nonurpaduyeckom NpeanpuUsaTUn.

3HaTb: 0COBEHHOCTN XMMUYECKOIrO CTpoeHunda nonnmepoB, NX OCHOBHble CBOWCTBA, d)l/l3|/|‘-IeCKI/Ie n XnMmyeckmne npotuecchl,
npoTekaruime B nonimmepax Bo BpemMa nx nepepa60TK|/|, KcnnyaTaunm n XxpaHeHna

YMeTb: NpaBumnbHO SKCMNyaTUpoBaTh NONMMEpHble MaTepuarnbl C y4eTOM 0COBEHHOCTEN OCHOBHbIX CBOMCTB, XapaKkTepuUCTUK U
cneunduK1 NpUMeHeHs

BnapeTtb: HaBblkaMu n3mMepeHnsa OCHOBHbIX XapaKTepUCTUK NOJIMMEPHbIX MaTtepunanos, NCMOJ1b3yEMbIX B I'IOI'IVIFpaCbI/I‘-IeCKOM n
YynakoBOYHOM Npon3BoaCcTBe

MK-2: CnocobeH ocyLiecTBNATbL opraHu3auuro pa60T no Hanagke " UCNbiITaHUAM nonurpacbuqecmro
oﬁopynosaHml, CUCTEeM U KOMMJIEKCOB B OTpacsin nevyaTtu.

3HaTb: CI'IeLWIdDVIKy NnpuMeHeHnd NoJIMMEepPHbIX MaTeprarioB B I'IOJ'IVII'paCbW—ieCKOM M ynakoBO4YHOM Npon3BoacCTBeE

Ymetb: BbI6VIpaTb maTtepuarnbl C HeobXxoanMbIMM XapakTepucTtnkamm

BnapeTb: HaBblkamMy COCTaBMEHUS TEXHOMOrMYECKNX peKOMeHﬂ,aLl,VIVI no MCNOJIb30OBaHUKO NOJIMMEPHbIX MaTepuanoB B
ﬂOJ'II/IFpaCbI/I‘-IeCKOM M ynakoBO4YHOM Npoun3BoacTBe

3 COOAEPXAHUE OUCLUNMNUHDbI

o) KoHTakTHas
< paboTa
o
59 dopma
HaunmeHoBaHune v cogepxaHne pasaernos, TemM 1 y4ebHbix | g = CP TeKyLIero
3aHATUN 23| fnex Mp. (4achbl) y
o) KOHTpOns
o (vackl) | (4achbl)
4

Pasgen 1. CTpoeHue 1 0CHOBHbIE CBOWCTBA NOSIMMEPOB

Tema 1. O6Lwme NOHATMS O Nonnmepax: Nonumep,
onunromep, aNieMeHTapHoe 3BEHO, CTENEHb
nonumepusaunmn, MakpomMmorsekyna. flomononMMmepsl u
cononumepbl. CTpyKTypa MONeKyrbl: XMMU4Yeckoe 1 9
CTpOEeHUne, pacnpegeneHne no MoeKyrsipHoOn Macce,
NPOCTPaHCTBEHHOE pacnonoXeHne 3BEHLEB.
KoHdurypaumnsa n KoHpopmaums nonnmMepHon Lenu.

Tema 2. HagmonekynsapHasa CTpyKkTypa NonMMepoB U ee
BNMSAHME Ha CBONCTBA NOMMMEPHOro Matepuana.
AmopdHbIe 1 KpucTannuyeckme nonumepbl. CTeneHb
KpuctannuyHoctu. MeTtoabl uccnegoBaHus 3 O
HaZMOSEKYNAPHON CTPYKTYpbI. ArperaTtHble, )a3oBble U
dusnyeckme coCTosaHUSA NonnMmepoB. TemnepaTypbl
nepexofa (TemnepaTtypa CTEKNOBaHus, Temnepartypa
TEKy4ecTH).

Tema 3. TepmomexaHunyeckas kpusas (TMK) nonumepa n
ee BfMsiHWEe Ha CBONCTBa U BO3MOXHOCTb NepepaboTku.
Mopo3ocTonkoCcTb nonnmepos. [uanasoH BbICOKOM
3NacTUYHOCTM.

lMpakTnyeckoe 3aHATME: U3ydeHne pasnMynin B xapakrepe
TMK gns rubknx, XKXeCTKMX U CLUUTBIX NOSIMMEPOB

3 3 7,75




Pasgen 2. Cnocobbl nonyyeHns n TEXHONOrM4yeckme
csouncTBa nonumepoB. OCHOBHLIE CBEAEHUSA O
nnactmaccax.

Tema 4. Cnocobbl nony4yeHns n mogudukaumm
NONMMMEPHBIX MSIEHOK U NIMCTOBLIX MaTepunarnos.
OKCTpYy3us 1 KanaHapupoBaHue: NpenmyLecTsa u
HegocTaTKn. AKTUBMPOBAHUE MOBEPXHOCTU NMONTMMEPHbBIX
MNEHOK.

MpakTnyeckoe 3aHsiTMe: MI3yuyeHme cnocobos
aKTUBMPOBAHMS NONUMEPHbIX NNEHOK U onpeaeneHns
NMOBEPXHOCTHOM aKTUBHOCTU

Tema 5. TexHonornyeckne CBOMCTBA:
BOMNokHOOGpa3oBaHue, NneHkoobpasoBaHue,
TEPMOMNNacTUYHOCTb, NACTUYHOCTb, Kreswas
cnocobHocTk. MNMpsaeHne XMMNYecKnX BOSTOKOH.
MonekynapHo-oM3nYeckuin MexaHn3m 3N1acTUYHOCTHU, ero 0
CBA3b C NMBKOCTbLIO NoNMMepHou Lenu. bapbepHble
CBOWCTBa MaTepuanos.

CrtapeHue u ctabunusauusa nonnmepos. Peakuun
OecTpykuun n genonuvepusaumm. ClunmBaHue
anactomepoB. [Npobnembl nepepaboTku u yTunmsauyuu.
MpakTnyeckoe 3aHsTHe: VI3yuyeHne GapbepHbIX CBONCTB
mMaTtepuanos

Tema 6. OcHoBHble cBefeHUs o nnacTmaccax. CoctaB u
HasHayeHne KOMMOHEHTOB. TepmonnacTbl 1
peaktonnacTbl. TEepMUHOMOIMNA U Knaccudukaums
nnactMmacc. [leHonnacTtbl M noponnacTel. MeToapl
nepepadoTku nnacTtmacc B u3genus.Metoabl ncneliTaHum 3 4 5
nnactMacc.ACCOpTMMEHT MaTepManoB Ha OCHOBE
nosiMMepoB 1 NnacTMacc B nonurpadum n ynakoBske.
MpakTnyeckoe 3aHATME:U3yYEeHNEe TEPMUHOMOTN U
Knaccudukaumm nnacTMace 1 NofIMMepHbIX MaTepuanos

WUtoro B cemecTpe (Ha kypce ansa 3A0) 16 16 39,75
KoHcynbTauuu n npomexyTtovHas atrectaums (3ayer) 0,25
Bcero koHTakTHas paborta n CP no gucuunnuHe 32,25 39,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTvipoBaHue y4ebHbIM NfiaHoOM He NpeaycMoTpeHo

5 BANNIbHO-PENTUHIOBAA CUCTEMA OLIEHUBAHUSA
Wcnonb3osaHne 6anmbHO-PeNTUHIOBOM CUCTEMbI HE NMPEeQyCMOTPEHO.

6. OMMCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHWUSA PE3YNIbTATOB
OBYYEHUA
6.1 MNokasaTenn oueHNBaHuNA

Koa komneTteHumn MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHVI$|

Monb3yeTcss HOPMaTMBHOWM M CNPaBOYHON NUTEPATYPOI ANs BbiGopa MaTepuana ¢
Heo6XoAMMbIMU NapameTpamMu.

MnK-3 ALEKBATHO UHTEPNPETMPYET CMbICI MOMYyYeHHbIX LMDPOBbLIX AaHHbIX NOCIe UCMbITaHuUs
maTepuaros.

npe,D,CKa3blBaeT oXngaembin pe3ynbTaTt Ha OCHOBE aHalln3a OaHHbIX.

OOBbACHAET BNUSHME XMMUYECKOTO CTPOEHUS MONMMEpPa Ha ero aSKcnnyaTalMoHHbIe
CBOWCTBA.

MNK-2
M3naraet cywHOCTb NPOLIeCCoB, MPOUCXOASLLMX B MOSMMepax.

Haet KpaTkne onpeneneHna OCHOBHbLIX XapaKTepPUCTUK.




6.2 Cucrema 1 KpUTepmmn oLleHUBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecenoBaHue MncbmeHHas paboTa

O6yyatowminca 3HaeT nporpamMmmHbIN
mMaTepwuarn, usnaraeT ero rpaMoTHO U Mo

3auTeHo CYLLECTBY, He JOMyCKaeT CYLLECTBEHHbIX
HETOYHOCTEN B OTBETE Ha BOMPOCHI.
OObyuyatowmmncsa He MOXET U3NOXNUTb
3HAYMTENBHOW YacTy NPOrPaMMHOro
MaTtepuana, JonycKaeT CyLeCTBEeHHbIe
He 3auTeHo b Aoy Yl

OLUMBKN M HETOYHOCTM B DOPMYIMPOBKaX;
HeyBepeHHO, ¢ 6OMbLUMMK 3aTpyaHEHUAMU
BbINOMHAET NPaKTUYEeCcKMe 3aaaHus.

6.3 TunoBble KOHTPOJIbHbIE 3aAaHUs U/UIN UHble MaTepuanbl, UCMOJIb3yeMble ANA OLeHKN pe3yNnbTaToB
oby4yeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n ®dopmMynMpoBKU BONPOCOB
Cemectp 3

1 CTpyKTypa MOMeKyrbl: XMMUYEeCKOe CTPOEHUe, pacnpeneneHne no MosekynspHon Mmacce, NpoCTpaHCTBEHHOE
pacnonoxeHue 3BEHbLEB.

2 KoHdpurypaums n koHpopmaumsa nonmmepHoOn Lenw.

3 AmopdHbIe 1 kpucTannuyeckme nonnumepbl. CTeneHb KpUCTanIN4YHoOCTn

4 ArperaTHble, a3oBble 1 PU3MYECKNE COCTOSIHUSA NONMMepPoB. TemnepaTtypbl nepexoaa (TemnepaTypa
CTEKITOBaHMWs, TeMnepaTypa TeKy4ecTn).

5 TepmomexaHuyeckas kpuas (TMK) nonumepa. Pasnuuns B xapaktepe TMK ons rubkumx, XeCTKMX U CLUMTbIX
NnonMmepos.

6 MonumepHble MaTepuransl U3 NPUPOAHOIO ChIPbA: LENNo3a, NMUrHUH, Kpaxmarn, HaTypanbHbli Kaydyk u
pes3vHa. Mix npumeHeHue B nonurpadumn.

7 McKycCcTBEHHbIE MONMMEpPBI, MPUMEHSAEMbIE B nonurpadmm n ynakoBoyHom npomnssoactee: Na-KML,
NONMBMHUNOBBIN CNUPT, aueTaT Lenntonossl, aTu-uennonosa v ap.

8 Monnmepursaunsa: OCHOBHbIE 3aKOHOMEPHOCTU M cnocobbl NpoBefeHus. NHnunnpoBaHHas (pagvkanbHas) u
KaTtanutuyeckas (MOHHasi) nonMMmepusauus.

9 Ctagun peakumn nonmmepusauumn. Cnocobbl MHMLMUpoBaHus. dotononumepmnsayms.

10 MonukoHaeHcauumsi, ee OCHOBHble 0COBeHHOCTU. JInHelHasa n TpexmepHasa nonmkoHgeHcaumsi. O6paTMmocTb
peakumm nonukoHaeHcauun. PaBHoBecHasi 1 HepaBHOBECHAS MOMMKOHAEHCAUNS.

11 Cnoco6bl nony4YeHns n MogudmKaumMm NOIMMEPHbIX MIEHOK U NINCTOBLIX MaTeEpUarnoB. DKCTPY3us U
KanaHgpvpoBaHue: NperMyLLecTBa U HegocTaTku.

12 AKTMBMpPOBaHME NOBEPXHOCTM NONIMMEPHbBIX MIIEHOK.

13 KpaTkas xapakTepucTnka nofiMmMepHbIX MIIEHOK, MPUMEHSAEMbIX B YNAKOBOYHOM M NONUrpadonyeckom
npon3BoACTBaXx.

14 Opu1eHTUpOBaHHbIE N HEOPUEHTUPOBAHHLIE NMNEHKW. MNEHKN C NOKPLITUEM.

15 MHorocnovHble 1 KOMOMHNMPOBAHHbLIE NIIEHOYHbIE MaTepuansbl.

16 TexHonornyeckne CBOMCTBA: BONOKHOOBOpasoBaHue. MNMpsgeHne XMMUYeCckmMx BONTOKOH.

17 TexHonornyeckue CBOMCTBA: TEPMOMMACTUYHOCTb U 3NacTUYHOCTb. MonekynspHo-n3nyeckun mexaHnsm
3MaCTUYHOCTK, Ero CBs3b C NMOKOCTbLIO MONTIMMEPHON LiEMNM.

18 CTtapeHue n ctabununsaums nonnmepos. Peakumm gectpykummn n genonmmepusauum

19 OcHoBHble cBefeHus o nnactmaccax. CoctaB u HazHavYeHMe KOMMOHEHTOB (HanonHuTenu, nnactTudukaTopsl,
Kpacutenu u gap.).

20 TepmonnacTtbl 1 peakTonnacTbl. MeToabl nepepaboTkmn nnacTtMacc B U3Aenus: NpeccoBaHme, NuTbe nog
[aBreHNeM, SKCTPY3us.

21 TepmuHonorusa n knaccudurkauus nnacTmacc (Mo xapakrepy CBA3YHOLLEro, No BUAy HanonHuTens).
lMeHonnacTbl M NOpONNacThbl.

22 MaTepuanbl Ha OCHOBE NOSIMMEPOB U MriacTMacc, Hamboree 4acTo NPUMEHsIEMbIE B NonMrpadonyeckmx m
YNaKOBOYHbIX TEXHOMOIMAX: NEHKN A58 3anedyaTbiBaHWs, TEPMOYCag0YHble ATUKETKMN.
MaTepuanbl Ha OCHOBE NOSIMMEPOB U MriacTMacc, Hamboree 4acTo NPUMEHsSIEMbIE B NONMrpadonyeckmx m

23 YNaKOBOYHbIX TEXHOMOIMAX: NepensieTHble NOKPOBHLIE MaTepuarbl C pa3nNMyHbIMU NONMMEPHbLIMU
NOKPbITUSIMM.

o4 Matepuanbl Ha OCHOBE NOSIMMEPOB U MriacTMacc, Hamboree 4acTo NPUMEHsSIEMbIE B NONMrpadonyeckmx m

YNaKOBOYHbIX TEXHOJOITNAX: dDOJ'IbI'a Ana ropadero n XxonogHoro TMCHeHus




6.3.2 TunoBbIe TeCcTOBbIEe 3a4aHnsA

He npegycmoTpeHbI
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3a4ayu, KEUChbI)

3apaHue 1. OnpegennTb MmaTepuar, u3 KOTOporo N3rotoereH obpasew, nonurpadnyeckon NPoayKUMm rno
mapkupoBke. ObpaseL BblgaeTcs npenogaBaTtenem.
3apaHve 2. N3penue n3 nonumepa pabotaet Ha n3rnb. BoibpaTb NonMmMep, COXpaHALLMIA 3MacTUYHOCTb Mpu
MOHWXEHHbIX TemnepaTtypax, no ero Temnepartype creknosaHus: 0C, +30C, -30C.
3apaHve 3. BoibpaTb 13 nepeyHs, kakne cnow nonurpadudeckorn onbrn ABnsoTca pabounmm (M3MeHAT CBOU
CBOWCTBA) Npu TeMnepaType TUCHEHMS.

6.4 MeToaunuyeckue MaTtepuanbl, onpepgensarowue npoueaypbl oueHNBaHUA pe3ynbTaTtoB 06yquml
6.4.1 YcnoBus Aonycka OsyanOLLIeFOCﬂ K npome)KyTquoﬁ aTTecTauun U nopaaoK nMKkBunaauuu aKkagemmyeckom

3a40J1XKeHHOCTU

MpoBeaeHve NPOMEXYTOYHOW aTTeECTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6rynTa
«lMonoxeHne 0 NPOBEAEHNN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum oby4datoLLmMXCs»

6.4.2 dopma npoBeAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No AUcCUmnIIMHe

YcTHas +

6.4.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

MuncbmeHHas

KOMI'IbIOTepHOe TecTnpoBaHune

MHas

|-|pl/| npoBeaeHnn 3avyeTa BpemMd, OTBOAMMOE Ha NoAroToBKY K OTBETY, COCTaBIIAET HE 6onee 40 MyH. Onsa
BbINOJTHEHUA NPAaKTUYECKOro 3agaHua o6yqalou.|,e|v|y npenocrtaBndeTcA Heobxoaumasi cnpaBo4Has VIHd)OpMaLI,VIFl.
CoobLueHne pe3ynbTaTtoB o6yL|a+ou.|,e|vlyC$| npon3BoaAnNTCA HenocpeaCTBEeHHO Nnocrie YCTHOro oTeeTa.

7. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
7.1 YyebHasa nutepartypa

ABTOp

3arnaesve

MN3paTenbcTBO

| [loa usgaHusa |

Ccblinka

7.1.1 OcHoBHas y4yebOHas nutepartypa

CrebeHeBa, E. A, ToBapoBeaeHue BopoHex: BopoHexckuin http://www.iprbooksh
KawwnpuHa, H. A., YNaKoOBOYHbIX MaTepmnaros u "ocyaapCcTBEHHbIN op.ru/72772.html
bainosa, H. B., Tapbl Ans ArpapHblii YHueepcuteT 2016
Pbikkos, E. U., NPOAOBOSILCTBEHHbIX uM. MmnepaTopa MeTpa
MmuHknHa, N. M. TOBapoOB Mepgoro
pysgesa, U. T. MonumepHbie maTepuansl B CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
nonurpacuun MeTepbyprckui op.ru/102950.htmi
rocyaapCTBEHHbIN 2017
yHVUBEpCUTET
NPOMbILUNEHHbIX
TEXHONOrMM N gnMsanHa
ManseetanHoB, H. P., | TexHonornsa o6paboTkm KasaHb: KasaHckui https://www.iprbooks
Tanunosa, I". A,, MaTepuanoB: NoNMMepsbl HaLMOHambHbIN hop.ru/109617.html
Cadom, P. P. nccneaoBaTenbCKuii 2020
TEXHOITOrMYECKUN
yHVUBEpCUTET
7.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Manwukos, O. ., DUINKOXMMUST NONTUMEPHBIX Tam6oB: TamboBCKUIA http://www.iprbooksh
[fanbirvH, B. E., YNaKoOBOYHbIX MaTepunarnos rocy4apCTBEeHHbIN 2013 op.ru/64610.html
3abasHukos, M. B., TeXHU4YecKkumn
Makees, M. B. yHuBepcuteT, A6C ACB
pyspesa U. T, Monumepsbl 1 NnacTMmaccsl http://publish.sutd.ru/
Omuntpyk B. B. Cho.: CrierynTtg 2017 tp_ext_inf_publish.ph
p?id=20179253

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM
PedepaTtuBHas n cnpaBo4yHas 6a3a gaHHbIX peLEH3npyeMon nutepaTypbl Scopus [OnekTpoHHbI pecypc]. URL:

https://www.scopus.com

Iprbooks.ru: OnekTpoHHO-6MbnnoTedHas cuctema IPRbooks

http://www.iprbookshop.ru/
MopTan ansa oduumansHoro onybnnkoBaHns ctaHaapToB defepanbHOro areHTCTBa No TeXHNYECKOMY
perynvpoBaHuio u meTponoruu [AnekTpoHHbin pecypc]. URL: http://standard.gost.ru/wps/portal/

[OnekTpoHHbIv pecypc]. URL:




7.3 Nepe4veHb NULEH3MOHHOro U cBO6GOAHO pacnpoCTpPaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

7.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalueHne
MynbTmeaminHoe obopynoBaHue, cneunanmanpoBaHHas mebenb, Aocka

JlekunoHHas

ayauTopus

CneumnanuavpoBaHHas mebenb, Aocka
YuebHas ayautopus
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