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1. AHorauisi 10 Kypcy

Meauuni MaTepianu Ta iMmuanTaTu 3 nam’aT1Ti0 gopmu. /{ucuuriina € JOT1YHUM
MPOAOBKEHHSIM Kypcy «MeauuHe MaTepialo3HaBCTBO». B X0Ji OCBOEHHS IUCIMILIIHH
CTYJIEHTH 3HAWOMIISITHCS 3 CYYaCHHUMH HIKENi-TUTAHOBUMH MaTepiaiu, SKi JIO3BOJWIH
CTBOPUTH IMIUIAHTAaTH Ta BHUCOKOE(MEKTHBHI MEAMYHI TEXHOJIOTiI HOBOTO IOKOJIHHS.
BuBuaoTh Pi3uKo-MexaHI4HI BIACTUBOCTI HIKEIIAY TUTaHY Ta MOro CIUIaBiB, 3HAMOMIISTHCS
3 CTPYKTYpHUMHU Ta (a30BUMM NEPETBOPEHHSIMH, fKI B1IOYyBAlOThCA B HIKEINiJll THUTaHY,
epexktamu mam'sati  (GOpMHM  Ta  HAJENACTHYHOCTI, BIACTHUBOCTSAMH IOPUCTUX Ta
KOMITO3ULIMHUX CIJIaBIB HA OCHOBI HIKENy TUTaHY.

2. MeTta Ta 3aBIaHHS KypCy
Meta aucummiiiHu — 3abe3neyeHHs npodeciiiHoi miaAroToBKM OakanaBpiB B o0nacTi
MEIMYHOTO MaTepiaio3HaBCTBA, HAOYTTSA (haxiBIIMU KOMIIETEHTOCTEH MO0 3aCTOCYBaHHS
CyJacHHX MaTepiaiiB 1 IMIUTAHTATIB 3 MaM ATTIO (GOpMU B MEIWYHIN MPAKTHUIl, TOTJINOICHHS
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0a30BUX 3HaHb B O0JIACTI MEIUYHOTO MATEPiaIO3HABCTBA, IO PETIIAMEHTOBAHO OCBITHBLO-
npodeciiiHoro nmporpaMoro 3a crieniaabHicTio 132 Martepiaao3HaBCTBO.

3aBaaHHA Kypcy:

—  03HaOMUTH 3700yBayiB BUIOI OCBITH 3 OCHOBHHUMH HaNpSIMKaMHU 3aCTOCYBaHHS
MaTepiajiB Ta CIJIaBiB 3 MaM ATTIO GOPMH,

— O3HAaOMUTH 3 (PU3HUKO-XIMIYHMMH Ta (H13UKO-O10JIOTTYHUMH BIJIACTUBOCTSIMU
MaTepialliB Ha OCHOBI1 HIKENi1y TUTaHY;

—  po3rasHyTH opHodakTopHi Ta OararodakTopHi edekTd mam’saTi Qgopmu, Ta
3B'130K e(heKTiB mam'sTi (OpMHU 3 IIIACTUYHUMHU Ta MIPY>KHUMHU BJIACTUBOCTSIMH,

—  pO3risHYyTH e(eKTH HaAACNACTUYHOCTI Ta (EpOeNacTUUYHOCTI, I1X 3B'A30K 3
TUTACTUYHHUMU Ta MPYKHIMH BIACTHBOCTSIMH Y CIUIaBaX HA OCHOBI HIKENiy TUTAHY;

—  pO3TISHYTH e(eKT HaJIeTaCTUYHOCTI y MOPHCTHX CIIJIaBaX Ha OCHOBI HIKENiTy
TUTaHY;

— (opmyBaHHS 3HAHHS IIOJO0 NPAKTUYHOTO BUKOPUCTAHHS MEAMYHUX MaTepialiB 1
IMIUTAHTATIB 3 IaM’ SITTIO0 (OPMHU Y PI3HUX 00JACTIX MEIULIMHHU.

3. Pe3yabTaTu HaBYaHHS

B pe3ynbTaTi OCBOEHHS AUCHUIUIIHU CTYACHT OBHHEH:

Matu ysBIEHHS NpPO TICTEPE3UCHI SBUINA Ta €PEeKT 3ali3HeHHS IpPU MApTEHCUTHUX
MEPETBOPEHHSAX Y HIKEIIl TUTAHY.

- Po3yMiTu MiKpOCTPYKTYpY, €I€MEHTHHI Ta (a30BUI CKJIa]] CIUIABIB Ha OCHOBI HIKEJTY
TUTaHy, JJETOBAaHUX alfOMiHIEM. 3HATH 1X (DI3UKO-MEXaHIUHI XapaKTEPUCTUKH.

Matu ysBIIeHHS IIPO CTPYKTYpHO-(Da30Bi cTanu y 6araTokoOMIoHeHTHUX crimaBax TiNi.

Matu ysBIIEHHS NpO BIUIMB TEPMOMEXaHIYHOI OOpPOOKM Ha BIACTUBOCTI HIKEN[
TUTAHOBHX CIUIaBIB.

Martu ysBICHHS PO 3B'I30K HAIETACTUYHOCTI Ta PepOeTaCTHYHOCTI 3 TNTACTHYHUMH Ta
MPYXHUMU BIACTHBOCTSMH Y CIJIaBaX Ha OCHOBI HIKEJily TUTaHY.

3HaTU 1 PO3YMITH KIHETUKY Ta NMPUHIMIIA MApTEHCUTHUX MEPETBOPEHb B CIUIaBaX Ha
OCHOBI HIKEJlIly TUTaHy.

Po3ymiTu koHQIryparito atoMiB Ta KpUCTalIIYHY CTPYKTYpY cIuiaBiB B cuctemax Ti-Ni 1
Ti-Cu.

3HaTH Ta PO3YMITH sBUIIA €PEeKTy mam sATi (GOpMH B MOPUCTHX CIJIaBaX Ha OCHOBI
HIKEJy TUTaHy.

3HaTH Ta PO3YMITH METOAU YHOPaBIiHHA (HI3UKO-MEXaHIYHUMHU BIIACTUBOCTSIMHU Ta
napaMmeTpaMu GopMO3MiHH NPH eekTax mam'aTi GopMHu Ta HaJENTACTHUIHOCTI.

3Hatu 1 po3yMiTH edekTu nam'sati Gopmu, HaJEIACTUUHICTI Ta 1HII SBUIIA (OPMO3MIH
y cIIaBax Ha OCHOBI HIKeNiAy THTaHy, HOTO JeMI(yroUi BIaCTUBOCTI.

3HaTH HampsiMU PO3POOKM HaJAENAaCTUYHMX MEAMYHUX MaTepiajiB Ta IMIUIAHTATIB 3
nam'siTTio GopmH.

3Hatu (i3uKO-XiMiyHI Ta (Pi3UK0-010JIOTIYHI BIIACTHBOCTI CYYaCHHX MaTepiajiiB Ha
OCHOBI HIKEJIily TUTaHY.



- 3HaTH MpakTHYHE BUKOPHUCTAaHHS MEIWYHHX MaTepiaiiB 1 IMIUIAaHTATIB 3 MaM’ STTIO
dhopmu y pI3HUX 00IACTIX MEAUIMHHU.

4. CTpykTypa Kypcy

JIEKIIT

1. IcTopist po3BUTKY ciIaBiB i3 edexTom nam'saTi popmu.

2. AKTyaJibHi MP006JieMH MeTaJI03HABCTBA Y MeTMIIHHI.

[Tpob6memu GiocyMiICHOCTI MaTepiajiB 13 TKAHMHAMU OpraHi3My. B3aemo3B's30k 6ioMexaHIdHOI T
010XiMIYHOI cyMicHOCTI. Hampsimu po3poOku HaienacTUYHUX MEAUIHUX MaTepialliB Ta
IMITJIAHTATIB 3 TaM'ITTI0 (hOPMHU.

3. MapTeHcuTHi nepeTBopeHHs, eeKT 3aMi3HeHHsI TA TicTepe3uCcHi IBUINA B HikeTixi
TUTaHY.

Knacudikanis ¢pazoBux nepexois. OCHOBHI IPOSBU MAPTEHCUTHUX NepeTBopeHb. KiHeTnka
MapTeHCUTHUX TEPEeTBOPEHb. MapTEHCUTHI MEPETBOPEHHS B HIKENi/1 TUTaHy. MapTeHCUTHI
MIePETBOPEHHS Y CIUIaBaX Ha OCHOBI HIKEJIy TUTaHY, JETOBAaHUX PI3HUMH XIMIYHHUMHU
enemeHTamu. EdekT 3ami3HeHHs 9M ricTepe3uCH1 SBUIA PYU MAPTECHCUTHUX NIEPETBOPEHHSX Y
HIKEIA1 TUTaHy.

4. E¢pexTn nam'siti popmu, cBepxeacTHYHOCTI, peppoesacTU4HI Ta iHIII IBUIIA
(¢Gopmo3MiHM y cIUIaBAX HA OCHOBI HiKeJiAy TUTaHY.

Edextu nam'ati popmu. Edpextn HanenacTuaHOCTI Ta PepoenacTUdHOCTI. YIpaBiliHHS (Pi3UKO-
MEXaHIYHUMHM BJIACTUBOCTSIMH Ta MapaMeTpaMu (popMo3MiHu IpH edekTax nam'sati Gopmu Ta
HajenactTuaHocTi. CTpykTypHO-(a30Bi cTaHu y 6ararokomnoneHTHux cruiaBax TiNi (Mo,Co).
BruiB cknany Ha mapametpu (pOpMO3MIHU CIJIaBIiB HA OCHOBI HIKEMiy TUTaHy. BB
TepMOMEXaHIYHOT 0OpOOKHU Ha BIACTUBOCTI HIKEMiJ TUTAHOBUX CIUIaBiB. KOHTpoIb BIacTUBOCTI
CIUUIaBIB HA OCHOBI1 HIKEIITY.

5. MapTeHCHTHI epeTBOPeHHs, edekTH NamM'ATi (OPMH Ta HALEJTACTUIHOCTI Yy OPUCTUX
CILUIABAaX HA OCHOBI HiKeJiy TUTaHY.

6. @i3zuko-ximMiuHi Ta ¢izuKo-0ioJI0riuHI BIACTUBOCTI CIJIABIB HA OCHOBI HiKeJIi1y TUTaHY.

Kopo3iitHi B1acTHBOCTI HIKEINiy TUTAHY Y CTATUYHUX yMOBax. Kopo3iliHi BIaCTUBOCTI HIKETi Ay
TUTaHy Ta HOTO CIUIaBiB y JUHAMIYHMX yMOBaX. ElekTpoxiMiuHa MOBEiHKA HIKEIiTy TUTAHY.
Je3indexiris Ta crepuiizaitis, TpuOOCTIUKICT Ta CTIUKICTH JI0 /il COISHOTO TyMaHy,
TOKCHUKOJIOT1Sl Ta KAHIIEPOT'€HHI JTOCHI1JKEHHS HIKeNAy TUTaHy. Peakiiis TKaHUH OpraHiamy Ha
IMIUTaHTALI1}0 TOPUCTOTO MPOHUKHOTO HIKENAYy TUTaHy. Peakiiist KJIITHH TKaHUH Ha IMIUIAHTaTH
MOPUCTO-TIPOHUKHOTO HIKEJi/1y TUTaHYy.

/. 3acTocyBaHH4 CILUIaBiB 3 NaM'ATTIO GOPMH B Pi3HUX rajay3six MeAULMHH.

CEMIHAPCBKI 3AHSATTSA
* Marepiayiu 3 naMm'aTTio GOpMHU y TpaBMaTOJOT1i
* Marepianu 3 naM'sITTIO POPMH Yy TepPaAeBTUYHIN CTOMATONOT i
* Marepianu 3 nam'sITTIO POpPMH B OPTATBEMOJIOT ]
* Marepiayiu 3 naMm'aTTI0O GOpPMHU y CYAMHHIN Xipyprii
* Marepianu 3 nam'sITTIO POpPMH Y Xipyprii XpeoTy
* CriaBM Ha OCHOBI HIKEJNiTy TUTaHY B ICHTAJIbHINA IMIUIAHTOJIOT T



*  PekOHCTPYKIIisi TA30BOTO JHA 13 BUKOPUCTAHHSAM MaTepialliB 13 MaM'sITTIO GopMH
»  ExTomnpore3yBaHHs Ae(EKTIB HOCA 13 3aCTOCYBAHHSIM MaTepialiB 13 MaM'ITTIO GOpMH

5. TexniuHe o0J1agHAHHS Ta/a00 MporpamMHe 3a0e3Me4YeHHs

TexniuHi 3ac00M HABYAHHS:

- [lepconanbpumii kKoM t0Tep a00 HOYTOYK;

- MysnsTuMeniiiHa cucTeMa Juisl IeMOHCTpaIlii Mpe3eHTallii;

- Mikpockon eneKTpOHHUH.

Jlinensiine I13:

- AKTHBOBaHMH akayHT yHiBepcHTeTChbKOi momru (student.i.p@nmu.one), MS Teams, MS Power
Point na Microsoft Office 365.

- [Inarpopma MS Windows,

- Jlucranmiitna miargopma Moodle.

6. CucreMa OiHIOBAHHS TA BUMOTH

6.1. HaBuaJbHi J0csirHEeHHs 3100yBa4iB BHINOI OCBITH 32 pe3yJibTaTaMUd BUBYCHHS
KYpCY OIIIHIOBAaTHMYThHCS 3a IIKAJIOK0, [0 HaBEJeHA HUXKYE:

PeittuHrosa mkana [HcTHTYIIHA TKana
90 - 100 BIJIMIHHO
74-89 no0pe

60-73 3aJI0BLJIBHO
0-59 He3anosiibHO

3aranbHi KpuTepii AOCATHEHHS pe3yJbTaTiB HABYAaHHA BIAMNOBIAAIOTH omucaMm 6-TO
kBauiikamiinoro pisas HPK.

6.2. 3100yBaul BUIOI OCBITH MOXXYTh OTPUMATH MiICYMKOBY OLIHKY 3 HaBYaJbHOT
JUCIUTIIIHA Ha TTiJICTaBl MOTOYHOTO OIIHIOBAHHS 3HAHb 32 YMOBH, SKIIO HaOpaHa KiIbKICTh
0aJtiB 3 MOTOYHOTO TECTYBAHHS Ta CAMOCTIHHOI poOO0TH cKilagaTuMe He MeHie 60 OaiB.

TeopeTnuHa yaCcTHHA OLIHIOETHCA 3a pe3yIbTaTaMH KOHTPOJIbHOT poOOTH, sIKa MICTUTh
BiIMOBiI Ha 6 3anuTanb (Ko>kHe max 10 6aniB), siki 00MparOTHCS PaHAOMHUM CIIOCOOOM Ha
HaJCUJIal0ThCsl 3100yBauy 3 BUKOpUCTaHHAM TexHouorii Microsoft Office 365. 3aranom 3a
HIICTh KOHTPOJIBHUX POOIT OTpUMYEThCS MakcuMyM 60 6aiti, To6T0 60% BiJ OLIIHKHU 32
JTUCIUTLTIHY.

Ceminapcbka yacThHa (DIKCYETBCS €TalaMH OMPAIIOBaHHS KOKHOI 4acTUHH (TOOTO,
KO)KHOI TEeMH CEMIiHApChKOTO 3aHSATTSA, 3arajoM Ha KOXXHOTO CTyAeHTa - 4 TeMmu, sKi
OOMpaOTBCS PAaHIOMHUM CIIOCOOOM Ha HAJCWIAIOTBCA 3700yBadyy 3 BHKOPHCTaHHSIM
texHonorii Microsoft Office 365 (10 GauiB) Ta npuiiMaeThes 3 ypaxyBaHHsAM KoedimieHTiB K,
ko:

CeMiHapchKa yacTHHA (KOYKHA YaCTHUHA 3aBJIAHHS OIIIHIOETHCS OKPEMO)

[Tpun [Tpun [Ipu HecBoewacHOMY SIkicTb 3acBO’ €HHS
CBOE€YACHOMY HECBOE€YACHOMY BHUKOHAHHI1 MaTepiany
BUKOHAHHI BUKOHAHHI (mpeacTaBieHo Mix koedimienT K»=3 — 5,




(mpoTsirom (mpoTsirom 9ac THKHS (abo k2=0, xomu
2 TWXHIB) 4 THKHIB) KOHTPOJIbHHX 3100yBaYeM MOPYIIECHO
KoedimieHT koedimienT k1=0.8 3aXO0/IiB) aKaJIeMIuHY
ki=1.0 koedimienT k1=0.6 J00POYECHICTH)

MakcumaibHe OI_IiHI-OBaHHSII

Ceminapchka yacTiHA (KOKHA YACTHUHA 3aBJaHHSA
TeopeTtnuna s
OLIIHIOETHCS] OKPEMO)
YacTHHA Pazom
(1) yacTUHA YacTUHA YacTUHA YacTUHA
(Tema) 1 (Tema) 2 (Tema) 3 (Tema) 4
60 10 10 10 10 100

VY cyMi 3a IpaKTUYHY YaCTUHY KYpCY IIPH IOTOYHOMY OL[IHIOBaHHI1 OTPUMYEThHCS
MakcumyM 40 0axis.

OTpumaHi 6any 3a TEOPETUYHY YACTHHY Ta CEMIHAPChKY YACTHHY AOJAIOTHCS 1 €
MIJICYMKOBOIO OINIHKOIO 3a BHBYCHHS HABYAJIBHOI AUCIUIUIIHA. MakcuManpHO 3a
MOTOYHOIO YCHIIITHICTIO 3400yBay BUIIOI OCBiTH Moske HabpaTu 100 Oais.

MakcumanbsHe OI_IiHI-OBaHHH ITOTOYHOI'O KOHTPOJIIO B Oaax:

TeopernuHa yacTuHa CeMiHapchKa yacTUHA Pazom

60 40 100

6.3. Kpurepii ouiHI0OBaHHA MiACYMKOBOI po00oTH

VY Bumaaky sKio 37100yBad BHINOI OCBITH 3a MOTOYHOIO YCHINIHICTIO OTPHMAaB
MeHmie 60 OamiB Ta/ab0 TparHe TMOJIMIIMTH OIIHKY TPOBOJUTHCS MIICYMKOBE
OLIIHFOBAHHS.

JudepeniioBanuii 3amik TPOBOAUTHCS Yy BUTIIAAI KOMIUIEKCHOI KOHTPOJIBHOI
poOoTH, sika BKJIIOYAE 3alMTaHHS 3 TEOPETUYHOI Ta CEMIHAPCHKOI YacCTHHH KYpCY.
MakcumanbHO 3a MiICYMKOBOIO poOOTOrO 3/100yBau BHINOI OCBITH Moke HaOpatu 100
OautiB.

7. loniTuka Kypcy

7.1 IlosiTMKa MO0 aKaIeMIiYHOI J00OpPOYeCHOCTI

AkanemiuyHa J00OpOYECHICTH 3700yBadiB BHINOiI OCBITH € BaKJIMBOI YMOBOIO IS
OMIaHYyBaHHS pe3yJbTaTaMU HAaBUAHHS 32 JIUCIUIUIIHOI 1 OTPUMAaHHS 3aJ0BUIBHOT OIIHKH 3
MMOTOYHOTO Ta TIJCYMKOBOTO KOHTPOJIB. AKajeMmidyHa J00pouYecHICTh 0a3yeThcs Ha
3aCyJDKCHHI NMPAKTUK CIMCYBaHHSA (BUKOHAHHS MUCBMOBHUX POOIT i3 3ay4eHHSIM 30BHIIIHIX
mkepen iH(opmarii, KpiM 03BOJIGHUX JJIs BHUKOPHCTaHHS), Iuiariaty (BiATBOPEHHS
OImyOJIIKOBaHMX TEKCTIB 1HIIMX aBTOpIB 0e3 3a3HayeHHs aBTOpPCTBa), (habGpukarii
(BuramyBaHHSl JaHUX 4d (DaKTiB, 110 BUKOPUCTOBYIOTHCS B OCBITHbOMY mpoiieci). TlomiTuka
MOS0 aKaJeMi4HOi JTOOPOYECHOCTI perJaMeHTYeThes mojoxkeHHsM "[lomoxkeHHs Tpo
cucTeMy 3amoOiraHHs Ta BHUSBICHHS IUlariaty y HarioHambHOMY TEXHIYHOMY YHIBEPCHTETI
"IninpoBchka momitexuika" http://surl.li/alvis.

Y pa3i nopymeHHs 3700yBadeM BHIOI OCBITH aKaJEeMIdYHOI JOOpPOUYECHOCTI
(ctiucyBanHs, 1UIariaT, Qalpukaris), poOOTa OLIHIOETHCS HE3aJOBUIBHO Ta Mae OyTu
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BUKOHaHa MOBTOpHO. [Ipm mpoMy BHKIaAad 3andmae 3a coOOI0 IMPaBO 3MIHUTH TEMY
3aBIaHHA.

7.2 KomyHikaniiHa mojiitTuka

3100yBayi BUIIOT OCBITH MOBUHHI MaTH AKTUBOBAHY YHIBEPCUTETCHKY MOLITY.

VYci nuchbMOBI 3allUTaHHS /10 BHUKJIAJadyiB CTOCOBHO KypCy MAlOTh HAJICHJIATHCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY IOIITY.

7.3 IoxiTka M0/10 MepPecKJIATaAHHSA

PobGotw, sK1 3M1a0ThCS 13 MOPYIICHHSIM TEPMIHIB 0€3 MOBAKHUX MPUUYUH OI[IHIOIOTHCS
Ha HWKYYy OIiHKY. [lepeckiananHs BiIOyBaeTbCsA 13 JIO3BOJIY JEKaHATy 3a HasABHOCTI
MOBAXHUX MPUYMH (HAPUKIIAJ, JTIKAPHIHUN).

7.4 IlosiTHKA 1010 OCKAPKEHHS OLIHIOBAHHSA
Axmo 3100yBad BHUINOI OCBITHM HE 3TOJICH 3 OI[IHIOBAHHSAM MOr0 3HAaHb BIH MOXE
OTIPOTECTYBATH BHCTABJICHY BHUKJIalaueM OIlIHKY Y BCTAHOBJICHOMY TOPSJIKY.

7.5 BiaBinyBaHHS 3aHATH

Jlig 3100yBadiB BUIIOI OCBITH ACHHOI (hOPMH BiABIAYBAHHS 3aHATH € O0OB’SI3KOBHM.
[ToBakHMMH TPUYUHAMU JJI1 HESABKM Ha 3aHITTS € XBOpoOa, y4acTh B YHIBEPCHUTETCHKHX
3ax0/ax, aKajeMiuHa MOOLIBHICTb, SIKI HEOOXIAHO MIATBEPIKYBaTH JOoKymMeHTamu. [Ipo
BIJICYTHICTh Ha 3aHSTTI Ta MPUYMHHU BIJCYTHOCTI 3400yBay BUIIOI OCBITH Ma€ MOBIJTOMHUTHU
BHKJIaJa4a abo 0coOrcTo, abo depe3 CTapocTy.

3a 00’€KTUBHUX NPUYUH (HAIPUKIAJ, MDKHApOJAHAa MOOIIBHICTH) HABYAHHS MOXKE
B110yBaTUCh B OH-TIAalH (DOPMI1 3a MOTOKEHHSIM 3 KEPIBHUKOM KYpCY.

7.6 bonycu

3100yBayi BUILOI OCBITH, SIKI PETYJISPHO B1BIAYBaIM JieKiii (MalOTh He OlIbIIE ABOX
MpOIyCcKiB 0€3 MOBAKHUX NPUYMH) Ta MAIOTh HANUCAHUI KOHCHEKT JIEKIiH OTPUMYIOTh
JOJTATKOBO 2 Oayid 10 pe3yNIbTaTiB OIIHIOBAHHS JI0 TiCYMKOBOI OI[IHKH.
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