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Meta Ta 3aBAAHHA TUCHHUILTIHHA

Mera Kypcy: BUKIAQJCHHS OCHOBHUX HAayKOBUX TOJOXEHb Cy4acCHOTO
OyIiBeIbHOTO MAaTepialo3HABCTBA IMIOJO0 MPHHIMIIB MOOYJOBH KOMITO3UIIMHUAX
OyIiBelbHHX MaTepialiB Ta NOMIHOJICHHS 3HaHb NPO (I3UKO-XIMIYHI OCHOBH
HAHOTEXHOJIOT1H, SKI ~ MOXYTh OyTH BHUKOPUCTaHI MPH BUPOOHMUIITBI OyAiBEIBHUX
KOMITO3UIIIMHUX MaTepialiB 1 BHUPOOIB CIEMIaIbHOTO TPU3HAYECHHS, a TaKoX
OBOJIOJIIHHS aCIipaHTaMU KOMHEemeHMHOCMAMY CUCTEMHOTO HAayKOBOTO aHA3y Ta
HAyKOBOI METOJOJOrT , HEOOXIJHUX JJs PO3BUTKY CY4YacHOI HAyKH, BMIHHSIM
PO3B’sI3yBaTH KOMIUIEKCHI MpoOsieMu B raiay3i npodeciiiHoi, y TOMy 4YHCII
JOCIITHULILKO-1HHOBAIIMHOT A1sIbHOCTI. O0’€KTOM BHBYEHHS JAaHOI AUCLMILIIHH €
CydacHi KOMIO3HUIMHI Oy/iBeNIbHI MaTrepiajid CHEIlaJbHOI0 MPU3HAYCHHS, IIPU
BUTOTOBJICHHI SIKUX BHUKOPHUCTOBYIOTH €JIEMEHTH HAHOTEXHOJIOTi, abo mpu
BUTOTOBJICHHI  SIKUX BHKOPHUCTOBYIOTH HAHOPO3MIpPHI  J100aBKU-MOAU(IKATOPU

CTPYKTYPH.

3aBIaHHSIM Ii€1 JUCHUIUIIHUM € O3HAWOMJICHHS 13 3arajlbHUMU TMPUHIIUIAMU
CTBOPEHHSI HAHOMOAM(IKOBAHMX KOMIO3MIIMHUX MaTepialiB fK MaTepiaiB 13
3aJlaHUMH BJIACTUBOCTSAMHM, B TOMY YHCJII CHIEHIAIBHOTO OYJIIBEIbHOIO MPU3HAYEHHS;
BU3HAUYCHHS Tajdy3el BUKOPUCTAaHHS KOMIIO3UIIIMHAX MarepiajiB, BHIBICHHS
JIOIIBHOCTI BUKOPUCTAHHS PI3HUX THUIMIB MATPUILb (B’ SDKYYUX CHUCTEM) 1 apMyIOUUX
KOMITOHEHTIB (HAlOBHIOBAYiB) Ta OINTUMAJbHOTO BHUKOPUCTAHHS HAHOPO3MIPHUX
€JIEMEHTIB /I TOKpPAIIeHHsS iX CTPYKTYpH 1 BIACTUBOCTEH; BHOIp palliOHATbHUX
TEXHOJIOTIYHUX CXEM 1 MapaMeTpiB HAHOTEXHOJIOTIM y BHUPOOHMIITBI OYIBEIbHHUX
KOMITO3UIIIMHUX MaTepiaiB.

KomnereHTHOCTI acnmipaHTiB, 110 GOPMYIOThCSI B Pe3yJIbTATi 32CBOECHHS

JTUCHUILTIHUA
InTerpanbHa IK 3paTHicTh MpOAyKyBaTH HOBI 11€i, pO3B’SI3yBaTH KOMILJIEKCHI
KOMIIETEHTHICTD npobseMH B raiy3i apXiTeKTypu Ta OyJiBHUITBA B cdepi OyAiBHULITBA 1
(IK) IUBUTHHOT 1HXEHepil Ta/abo JOCTIAHUIILKO-IHHOBAIIMHOI AISUTHHOCTI,

34CTOCOBYBATH MeTOIIOJ'IOl"iIO HaYKOBOi Ta r[ez[arorquoi' I[iHJ'IBHOCTi, a
TaKOX IIPOBOAWTHU BJIACHEC HAYKOBC I[OCJ'IiI[)KCHHSI, PE3YIbTATH SAKOTO
MaroTb HAYKOBY HOBU3HY, TCOPCTUYHC Tad MMPAKTUYIHC 3HAUCHHS.

3araabHi 3KO01. 3gaTHICTh 10 aOCTPAKTHOTO MUCJICHHS, aHATI3Y Ta CHHTE3Y
KOMIIETEHTHOCTI HOBUX Ta KOMIUIEKCHUX 1/1eH.
(3K)

3K02. 3naTHiCTh 10 CaMOCTIHHOTO MOILIYKY, OOpOOKHU Ta aHaIi3y
1H(popMalii 3 pi3HUX JKepes, PopMyTIoBaTH Ta OOTPYHTOBYBAaTH HAyKOBI
rinoTes, MPOBOJUTH Ta YIPABIATH aKTyaJIbHUMU HAYKOBUMHU
JOCTIKEHHSMU 1HHOBAIIIITHOTO XapakTepy.

3K03. 3parHicTh MpalfoBaTH B MIXKHApOJHOMY KOHTEKCTI Haj
iIeHTU(IKAIlIEI0 aKTyaJlbHUX HAyKOBUX HpoOjeM, TIeHepyBaTh HOBI
KpeaTuBHi 171ei, 3aCTOCOBYBaTH HECTAHIAPTHI MIAXOAW 10 BUPIIICHHS
CKJIaJHUX 1 HETUIIOBUX 3aBJIaHb 3 JOTPUMAHHIM MPUUHATHX B HAYKOBOMY
CBITI KJIFOUOBHUX 3acaj]l MpodeciiiHOi eTUKHU, MOPaJIbHO-ETUYHUX HOPM Ta
MDKKYJIBTYPHUX LIHHOCTEH.

3K04. 3paTHICT po3pOoOJATH 1HHOBAIIfHI HAyKOBI MPOEKTU
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BIIPOBA/KYBATH iX Ta YIPABIATH HUMH, B3aEMOJISTH B KOJCKTHBI,
BHSIBJISITH JIIEPCHKi 3110HOCTI TpH BUKOHAHHI, IEMOHCTPYIOYH IPYHTOBHI1
3HAHHS Ta PO3yMiHHS (1T0COPCHKOT METO0IOTIT HAYKOBOTO Ti3HAHHS.

3KO05. 3naTHiCTh Mpe3eHTYBATH PEe3yJIbTaTH HAYKOBUX JOCIIHKCHB,
BeCTH (paxoBy HAyKOBY Oeciqy Ta IUCKYCIIO 13 HIMPOKOK HAYKOBOIO
CHIJIBHOTOIO Ta TPOMACHKICTIO, (HOPMYBATH HAyKOBI TEKCTH B MUCHMOBIH
¢dbopMi, y TOMy YHCI IHO3EMHOIO MOBOIO, OPTaHI30BYBATH Ta MPOBOUTH
HaBYaJbHI 3aHATTSA, BHUKOPHUCTOBYBATH IIPOTPECHBHI 1H(OpPMAIIHO-
KOMYHIKaliifHi 3aco0H.

daxoBi
KOMIIETEHTHOCTI
cneniajJgbHOCTI
(®PK)

®KO01. 3pmaTHICTP 1O CHCTEMHOrO aHalli3y CBITOBOI HAyKOBO-
TexHIYHOi 1H(opMalii, 3 ¢(OpMyIIOBaHHSIM BHCHOBKIB BIAMOBIAHO 0
iJeH TocikeHHs B chepi OyAIBHUITBA Ta IUBUTLHOT 1HXKEHEDI].

@®KO02. 3naTHIiCTh OpraHizoBYBaTH Ta YNPABJIATH HAYKOBO-
npodeciiHUMU BUAMH JISTIBHOCTI 13 3aCTOCYBAHHSM 1IHTETPOBAHOTO
3HAHHS 1 PO3YMiHHS IHIIMX CYMIKHUX IH)KCHEPHUX TUCIHIUTIH, OepydH
Ha ce0e BiNOBIAANBHICTh 32 PE3YIbTATH MPUHHITUX PILLICHb.

®KO03. 3naTHICTH MIaHYBAaTH, TPOBOJAUTH OPUTIHAIBHI
JOCIIJIKSHHS, SIKICTh SIKMX Bi/IMOBiIa€ HAllIOHAJLHOMY Ta CBITOBOMY
PIBHSAM HayKH, CIIPSMOBAHI Ha MPAKTUYHY peajizallilo B ramysi
OyIIBHUIITBA Ta CTBOPCHHS (DYHIAMEHTAIBHUX 3aca IS CYMIKHHUX
rauysei.

®KO04. 3naTHICTh MIPOBOJUTH aHATI3 00’ €KTY JOCIHIIKEHHS Ta
npeaMeTHOI 06acTi B cdepi OyAiBHUILITBA Ta IUBLUIBHOI iHXEHEPIi,
OIIIHIOBATH Ta IMOPIBHIOBATH PI3HOMAHITHI T€OPii, KOHIIEHIT Ta MiX0au 3
MpeAMETHOI chepr HAYKOBOTO JIOCIIIPKEHHSI, pOOUTH BIAMOBIAHI
BHCHOBKH, HAJaBaTH MPOIIO3UIIIi Ta peKOMEHAAIli].

®KOS. 3n1aTHICTh BUKOPUCTOBYBATH CYy4acHI METOAM MOJIEIIOBAHHS
Ta MPOTHO3YBaHHS 13 BUKOPUCTAHHSAM HOBITHIX MPUKJIAJHUX [IPOTPAM,
KOMIT'FOTEPHUX CUCTEM Ta MEPEXK, MPOrpaMHUX MPOIYKTIiB IPH CTBOPEHHI
HOBUX 3HaHb, p03po01l (HI3UUYHMX, MAaTEMaTUUYHUX Ta 1HII MOJEJEH,
HOBMX Oy/iBEJIbHUX MaTepiaiiB, IHKEHEPHUX CUCTEM I KOHCTPYKLII,
YAOCKOHAIIOBAaTH METOM X pO3paxyHKY, TEXHOJIOTI1] IX BUTOTOBJIEHHS 1
eKCIUTyaTallii, FeHepyBaTH 1/1ei 111010 MPaAKTHYHOTO BIPOBA/IKEHHS
HayKOBUX PE3yJIbTaTIB.

@®KO06. 3naTHICT MOJAETIOBATH 1 JOCHIIXYBAaTH OpraHi3amiiiHo-
TEXHOJIOTIYHI TpoLecH B OYHIBHUITBI 3 BHUKOPUCTAHHAM CyYacCHHMX
NPOrpaMHUX TMPOJYKTIB Ta MPOAYKYBaTH iJei II0JI0 BIPOBAKEHHS
Pe3yNbTaTiB HAYKOBOTO JOCIIIKEHHS B Oy/11BEJIbHY MPAKTHKY.

®KO07. 3naTHICTh TPOBOJIUTH €KCTIEPUMEHTAIIbHI IOCITIIKSHHSI,
00po0IIsITH I OTPUMYBATH, BIIPOBAI)KYBATH iX PE3yJIbTATH B IPAKTHKY
BHPOOHUIITBA Ta B HABYAIBLHUHN OCBITHIN TIPOIIEC.

®KO08. 31aTHICTH BOJIOITH HABYAIBHO-METOJUIYHUMH Ta HAYKOBO-
JOCIITHUMH CTaHJIapTaMH B raly3i apXiTeKTypH Ta OyIiBHULTBA, BMITH
X 3aCTOCOBYBATH IPHU po3poOIIi, MOOYI0B1, BIPOBAIKyBaHHI
IHHOBaIIHHUX PIIIEHb.
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®KO09. 3gaTHICTS TPE3EHTYBATH PE3YJIBTATH TOCHTIKEHb Y BUTIISII
nyOumikaii, opopMITIOBAaTH 3assBKH HA BUIa4y OXOPOHHUX JOKYMEHTIB Ta
OTPHMAaHHS HAYKOBHX TPAHTIB, 0(OPMITFOBATH aKTH BIIPOBAHKCHHS Ta
HAyKOBI 3BiTH, pO3pOOJISITH HABYAIBHO-METOUYHY JIITEPATYPY Ta
MPE3EHTAIlil OCBITHIX KypCIB.

®K10. 3gaTHiCTh OpraHi30BYBaTH Ta MPOBOJIWTH HaBYAJIbHI
3aHATTS 32 CHEIIaTBHICTIO Oy IIBHUIITBO Ta LUBLIbHA 1HXXKEHEPIs,
YAOCKOHAJIIOBATH NEAAroriuHy MaiCTepHICTh, TpodeciitHi BMiHHS
MaiOyTHIX BUCHUX Ta BHUKJIaJadiB, 3aCTOCOBYBATH iHHOBAIIIIHI METOIH
HaBYaHHS 1 METOAMKY BUKJIalaHHs ()aXxOBHUX AUCLUILTIH.

7 - IlporpamMHi pe3y/ibTaTH HABYAHHA

(ITP)

ITPO1. 3gaTHICTF IPONEMOHCTPYBAaTH 3HAHHA Ta  PO3YMIHHS
¢binocopcrkoi  METOAONOriT HAayKOBOTO IMi3HAHHSA, IICHXOJIOTO-
MEeIaroriyHuX acrlekTiB mpodeciiiHo-HAYKOBOI HisITBHOCTI, BIACHUHN
HAYKOBHI CBITOTJISA]] Ta MOPaIbHO-KYJIbTYPHI LIIHHOCTI.

ITP02. 31aTHICTH MPOAEMOHCTPYBATH TIMOWMHHI CHUCTEMHI 3HAHHA 1
PO3YMiHHS BITYM3HSHOTO Ta 3apyODKHOTO HAayKOBOTO JOPOOKYy Ta
NPaKTHYHOTO JOCBily, Cy4acHOI METOJO0JIOTIYHO-METOIMYHOI 0a3u
NPOBE/ICHHS HAYKOBHX JIOCIIKEHb Y IIApUHI Oy 1iBHUIITBA.

ITP03. BonoxinHs 3HaHHSAMH Ta HaBUYKAMH YCHOTO Ta IMHCHMOBOTO
CHUIKYBaHHs JIep)KaBHOI Ta 1HO3EMHMMM MOBaMH, a TakKOX 3
BUKOPUCTAaHHSAM Cy4YacCHHMX iH(GOpPMAIiiHUX TEXHOJIOTIH Ta 3aco0iB
KOMYHIKaIlii, BKJIIOYal04y CHEI[iaIbHy TePMIHOJIOT1I0, HEOOXIAHY IS
[IOBHOTO PO3YMIHHS 1HIIOMOBHUX HAayKOBUX TEKCTIB, IPOBEICHHS
JITepaTypHOro TMOIIyKY, YCHOTO Ta IHCBMOBOIO NpEICTaBICHHS
pe3yibTaTiB HayKOBUX JOCIIIKEHb, BEJICHHS (haXxOBOrO HAYKOBOIO
Jianory, TMpamioldd B MDKHApOAHOMY KOHTEKCTI 3 pI3HUMHU
CTEeHKXOJ1epamMy ranty3i, BAKOPUCTOBYIOUM HaBUKU M1KOCOOHUCTICHOT
B32a€MOJIII.

ITP04. 3parHICTP NPOJAEMOHCTPYBATH 3HAHHS 13 HAyKOBOI Ta
npodeciiHOT MATOTOBKU IS MIATBEPKEHHS PIBHS KOMIETEHTHOCTI
y BHOOpI METOJIIB HAyKOBHUX JOCIHI)KE€Hb, OLIHKM iX HayKOBOIi
HOBU3HU Ta MPAaKTUYHOTO 3HAYEHHsI NP BUPILIEHHI CHEliali30BaHuX
3aBJaHb B cepi OyiBHUIITBA Ta LUBIIBHOT IHXKEHEPIl.

ITP0S. BwmiHHA BUSBIATH 3B’S3KM MDK CYYaCHUMH HayKOBUMH
KOHUENIIIMU B  CYMDKHHUX  IpeIMeTHUX  cdepax, BMIHHS
NEPEOLIHIOBATH BXKE ICHYIOUl 3HaHHS 1 MpoQeciiiHi NpakTUKU JUIs
OOTpYHTYBaHHS HOBHUX TEOPETUYHHX Ta NMPAKTUYHUX PEKOMEHIAIliN
JUIs  pO3B’sI3yBaHHS  HAYKOBO-TIPAKTMYHUX 3aJad B  oOmacTi
TEOPETUYHUX JIOCIIIKEHb, 3aCTOCOBYBATH iX B cepi OyAiBHUIITBA Ta
[UBLIBHOT 1HXKEHEPI.

ITP06. BminHg 3acTOCOBYBaTH yHiBepcaslbHI HAaBUYKHM JIOCIIJIHUKA,
JOCTaTHI JUIsl PO3B’sI3aHHS KOMIUIEKCHUX TpobieM y  cdepi
Oy[iBHMLTBA Ta UMBUIBHOI iH)KEHepii Ta TMOB’A3aHUX 3 HEI0
OCII AHUIILKO-IHHOBAIIMHIH Ta/ado HayKOBO-TIEJArOT149HI I
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IisTbHOCTI 32 (haxoM Ta MPOAYKYBaHHS HOBHX il Ta METOZIB,
CIPSIMOBAHMX Ha TIOKPAIICHHS HAayKOBO-TIPAKTUYHOI iSUTBHOCTI B
raiy3i OyiBHUIITBA Ta apXiTEKTypH.

ITP07. 3HaHHsA Ta pO3yMiHHS TEOPETHYHHUX 3acaj]] CTBOPEHHS HOBHUX
OyIiBeIbHMX  MarepiaiiB, KOHCTPYKIHA, pPO3POOJICHHS HOBHX
TEXHOJIOTiH, YJOCKOHAJIeHHA oOprafizamii OyaiBeIbHO-MOHTaKHUX
MpOIIeCiB, IO TOB’S3aHI 31 CHOPY/DKCHHSIM, PEKOHCTPYKIIIERO,
pecTaBpali€lo, peMOHTOM OyaiBelb, CIOPYA 1 KOMIUIEKCIB, y TOMY
YHCIl B 0COOIMBUX YMOBAX.

ITP08. BosogiHHS HaBHYKaMU Ta BMIHHSAMH y BUPIIICHI HayKOBHX 1
NPaKTUYHUX TpobieM 3abe3nedeHHs eKOoIOoriyHoi Oesneku B cdepi
OyIIBHHIITBA Ta IIUBLILHOT 1HXKEHEPIi, MIBUIIICHHS €KOHOMIYHOCTI Ta
Ha/IIHHOCTI (byHKI1OHYBaHHS apXITEeKTYPHO-KOHCTPYKTHBHO-
TEXHOJOTIYHUX cHCTeM OyaiBenb Ta croopyld, 3a0e3nedeHHs
pamioHaIbHOTO BUKOPUCTAHHS TPUPOJHUX PECYpPCIB Ta OXOPOHHU
HABKOJIMIIIHBOTO CEPEIOBHUIIIA.

ITP09. 3nanHS Ta PO3yMiHHS MPHUHIMIIB CTBOPEHHS 1 PO3BUTKY
epEeKTUBHUX  METOJIB  PO3PaxyHKy Ta  EKCIePUMECHTAIbLHUX
JNOCTIKCHb  CIOPY/DKEHHX,  BIJIHOBICHMX  Ta  ITJICHJICHUX
KOHCTPYKIIIH, BJIAIMNITYBAHHS 1H)XCHEPHUX MEPEXK, MPOCKTYBAHHS Ta
BUPOOHUITBA OyAIBEJIbHUX MaTepiais, BOJIOJIITH TEOPETHYHO-
METOAOJNOTIYHMMH ~ Oa3ucamMu  TMPOEKTYBaHHS W opraxizamii
TEXHOJIOTIYHUX TMPOIECiB, MO0 HAWOUIBII TOBHO BPaxOBYIOTh
crnenudiky BIUIMBIB 30BHIIIHBOTO CEPEOBHINA, AHTPOIOTCHHUX
(dakTopis, TOIIO.

ITP10. Bonoaitu cy4acHUMHU 1HQOPMAIITHUMHM TEXHOJOTISIMU JUIS
pO3poOKH, OpraHizallii Ta ynpasiiHHs HayKOBUMHU MPOEKTaMHu Ta/abo
HAayKOBUMH JOCIDKEHHSIMU B cdepl OyJIIBHUIITBA Ta IUBLIBHOL
1HXKeHepii, mpe3eHTalii iX pe3ynbTaTiB y npodeciiHoMy cepeloBHIL
yepes cydacHl (opMH HayKOBOI KOMYHIKaLlii.

ITP11. JleMoHCTpyBaTH CHUCTEMHHMH HAyKOBMH CBITOIJISIA  Ta
¢inocochKO-KyABTYpPHUI KpYyrosip, SKHH BKIIOYa€ pPO3BUHEHE
KPUTHUYHE MUCIIEHHS, Tpo(deciiiHy eTUKY, aKaJeMiuHy T00pOUYECHICTb,
MOBAary /0 pi3HOMAaHITHOCTI Ta MYJbTUKYJIBTYPHOCTI B MO€JHAHHI 3
BOJIOJIIHHSIM TIEPEIOBUMHU METOJIMKAMU BUKJIAJAHHS y BHIIINA IIKOJI 1
HNOCTIHHMM CaMOBJIOCKOHAJIEHHSIM NPOQEcifHOro Ta HayKOBOTO
PIBHSIL.

IP12. 3parHicTh 10  OE3MEpPEpPBHOTO  CaMOPO3BUTKY  Ta
CaMOBJIOCKOHAJICHHs, €(EKTUBHOI CaMOCTIMHOI mpaii, BMiHHS
OTpuMyBaTH OaXaHWH pe3ylbTaT B YMOBaX OOMEKEHOro dYacy 3
aKIEHTOM Ha MpodeciiiHy CYMIIIHHICTh 1 3 JOTPUMAHHIM ETHYHHMX
MIpKyBaHb, YMIHHS Ta HaBHUYKHM MPOBOJUTH MOHITOPHHI POOIT Ta
BYACHO BHOCHUTH KOPEKTHBH B IUIaH pOOIT 3a MpPOEKTOM B cdepi
OyIIBHUIITBA Ta IIUBLILHOT THXKEHEPII.

ITP13. 3niiicHIOBaTH  yCHIIIHY 1HHOBAllIHHY HAyKOBO-TE€XHIYHY
JUSUIBHICTh Y COLIIAJbHO-OPIEHTOBAHOMY CYCIIUJICTBI Ha OCHOBI
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MIDKOCOOUCTICHUX B3a€MOBIJTHOCHH IS MaKCUMAaJILHOTO
CaMOBHPaXEHHS Ha OCHOBI TEPIMMOCTI, TICHXOJIOTIYHOT CYyMICHOCTI Ta
E€TUKHU ITOBEIIHKH.

ITP14. [lemoHCTpYyBaTH BMIHHS CAMOCTIHO CTaBUTH Ta PO3B’SI3yBaTH
OpraHizarliiHO-yIpaBIiHCbKI 3aBJaHHS HAa OCHOBI JOTPHUMaHHS
3aKOHOJaB4Oi 0a3M, MPUHLHUIIB J0OPOUYECHOCTI Ta BIAMOBIAAIBLHOCTI
3a YCIIIIHANA KIHIEBHM OCOOMCTHI Ta KOMaHIHUN pe3yJbTaT Ha
OCHOBI cCydacHOi Teopii 1 NpPaKTUKKA OpraHizamii Ta yNpaBlliHHS
(YHKIIIOHYBaHHSIM HayKOBO-TIpOQeCiiHUX BHUIIB JISIILHOCTI B cepi
OyAiBHMLITBA Ta IUBLUIBHOI IHXEHEPII.

IIP1S. 3patHicTh (QOpMyNIIOBaTH BIACHI aBTOPCHbKI BHUCHOBKH,
MPOMO3HINT Ta PEKOMEHJAIlli Ha OCHOBI aHaNI3y JITepaTypHHUX
JDKEpeJl, MAaTeHTHUX JOCHIKeHb, TOBHOTO IUKIY TEOPETHYHUX 1
CKCTICPUMCHTAIBHUX  JIOCITIJDKCHb, TIPOBEIICHUX 32 CYYaCHUMH
METOAMKAMH.

1. IIporpama HaBYAIbHOI IMCHUILIIHH
3micToBuii MoayJs 1.

Tema 1. Bceryn. Ilonarrs HanotexHosorii. [loHATTS HaHOMarepiaiB.
Knacudikaiiss HaHOpPO3MIpHMX YaCTUHOK 3a PI3HUMU KpuTepisiMmu. Meroau
OJICp’)KaHHS HAHOPO3MIPHUX MaTepiayliB, METOJOJOTISI BU3HAUECHHS Ta MPOTHO3HOI
OI[IHKA iX BJIACTUBOCTEW Ta TMOTEHIIANly BUKOPUCTAHHSA Y KOMIIO3HIIHHUX

OyIiBEIbHUX MaTepialliB PI3HOTO MPU3HAYCHHS.

Tema 2. Metoau OLIHKM BIUIMBY HaHOMOJM(IKalli PI3HUX THIIB MaTpHULl
KOMITO3UIIIMHUX MaTepialliB Ha I1X CTPYKTYypy 1 BJIACTMBOCTI Ta EKCIUTyaTaliiHi

XapaKTEPUCTHKHU.

Tema 3. Cnocobu nHaHomomudikamii IeMeHTHOI Matpull («3HU3Y-BBEPX»,
«3Bepxy-BHU3», «CHUHEPris» TOIMIO) Ta iX BIUIMB HA BIACTUBOCTI KOMITO3HIIITHUX
PO3YHHIB 1 OCTOHIB.

Tema 4. Crnocobu nHanomomuikarii KepamiuHOl Ta CKJISTHOI MAaTpHIll, BIUIUB
BUCOKOTEMIIEPATypHOI TEXHOJIOTIi OJIep>KaHHS KOMIIO3UIIIMHUX MaTepialiB Ha ix
eKCIUTyaTalliiiHi BIaCTUBOCTI.

Tema 5. Crnocobu Hanomomuikaiii KepamiuHOl Ta CKJISTHOI MAaTpHIll, BIUIMB
BHCOKOTEMIIEPATypHOI TEXHOJIOTII OJep)KaHHA KOMIO3UIIIMHUX MaTtepiajaiB Ha ix
eKCIUTyaTaliiiHi BJIaCTUBOCTI.



2. TeMH NPAKTUYHUX 3aHATH
(mmst nerHoi popMu HAaBUAHHS)

HasBa Tem npakTUYHUX 3aHAThH KinpkicTts rogua

Tema 1. MeToau ogepKaHHA HAHOPO3MIPHUX PEYOBHH
st Moau@ikanii KOMNO3UUiHHUX OyaiBeJIbHUX

MarepiaJiB

1.1. MexaH14Hi METOAH OJIepKAHHS HAHOPO3MIPHUX
PEUYOBHH 3 MIHEpaJIbHOI CHPOBUHU(HAHOKPEMHE3EM, 10
HAHOIIEMEHT, HAHOBAMHSK, HAHOTJINHN );

1.2.300b-T€0H METO/A OACPKAHHSA OKCUTHUX 10

HAHOPEUYOBMH (HAHOCHIIIKAT, HAHOATIOMIHAT, HAHOOKCHU]T
TUTaHy, HAHOIIEOJIIT);

1.3. BucokoreMiepaTypHi METOAM OJEPKAHHS 10
BYTJICIIEBUX HAHOPEUYOBHUH-HAHOTPYOOK, HAHOTJIACTHH.

Tema 2. MeT010.10Tisi BU3HAYEHHS TA MPOrHO3HA OLiIHKA
BILIMBY HAHOPO3MiPpHHUX YaCTHHOK HA BJACTUBOCTI
KOMIIO3HLIIHUX OyaiBeJIbHUX MaTepiaiiB

2.1. JlochimKeHHs B3a€EMO3B’ SI3KY «CKJIaJ- CTPYKTypa-
TEXHOJIOT15I- BIIACTUBOCTI» JJIs1 Oy 1IBEJIbHUX MaTepiaiiB

MPUPOJHOrO Ta IITYYHOT'O MOXOKEHHS 10
2.2. OuiHKa BIUIMBY CKJIaly Ta CTPYKTYpH B
1€EpapX1YHOMY JIAHLIIOTY «HAHO-MIKPO-M€30-MaKpO» Ha 10
eKCIUTyaTalliiiH1 BJIaCTUBOCTI KOMIO3UIIMHUX OyA1BEIbHUX
MaTrepiaiB.
2.3. PerymoBaHHS CKJIay Ta CTPYKTYpH BUPOOIB Ha 10

OCHOBI PI3HUX THUIIIB MATPHIIb.

Tema 3. Cniocoou HaHOMO M Pikalii HeMeHTHOI MATPHII]

3.1. Croci6 «3Bepxy-BHU3Y. 8
3.2. Crioci6 «3HU3y-BBEpX» 8
3.3. Cnoci6 «CunHeprisp» 8
3.4. Kom6iHOBaH1 criocoOun 6
Tema 4. Cniocoou HanoOMoau Ppikairii MiHepaJbHUX
MaTpHIb, AKI TBEPAIIOTH NPH BUCOKOTEMIIEPATYPHIii
00pooi.
4.1. Cnocobu HanHoMoAuGiKallll KepaMiYHUX MaTpHULb Ta 15
PETYJIFOBaHHS BJIACTUBOCTEN
4.2. Cnocobu HanoMmonudikaiii CKISHUX MaTpHUIlb Ta 15
pPETYJIFOBAaHHS BJIACTUBOCTEN
Tema 5. Cnocodu Hanomogudikamii mnoJiMepHUX
MaTpHUIlb
5.1. Moaudikariisi 3epHUCTUMU HaHO00aBKaMu 15
5.2. Moaudikariisi ByriielieBUMU HaHOJTOOABKAMH 15
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3. Camocriiina pooora

nepeadavae onparoBaHHs TEOPETUIHOTO KypCy, MATOTOBKY BUKOHAHHS
nucepTaliiHoi poooTH (popMyJIFOBaHHS TEMH, T1IIOTE3U Ta BUBHAUCHHS

HEOOX1IHMX METOJIIB TOCI1IXKEHHS )

Ha3Ba remn

KiipkicTs
TOJIVH,
neHHa/3aouna

Tema 1. [IloHATTS HAaHOTEXHOJIOTii, HaHOMAaTEpiaiB.
Knacudikamiss HaHOPO3MIPHUX YacCTHHOK 3a PI3HUMH
KpuTepisiMu.  Meronu — oAep)KaHHS — HAHOPO3MIPHUX
MarepiaiaiB, METOOJIOTIS BU3HAYEHHS Ta MPOTHO3HOI OIIHKU
iX BIAcCTUBOCTEM Ta TMOTEHIlANly BHUKOPUCTaHHS Yy
KOMMO3ULIIMHUX  OyJIIBEJIbHUX  MarepialiB  Pi3HOTO
pU3HAYCHHS

60/60

Tema 2. MeTonu OIIHKYM BIUTMBY HaHOMOAMQIKAIIT PI3HUX
THUIIIB MaTPHUIll KOMIO3UIIKHUX MaTepiaiiB Ha iX CTPYKTYpy
1 BJACTUBOCTI Ta EKCIUTyaTalliiHI XapaKTEPUCTHUKHU.

60/60

Tema 3. Cnocobn HanomoaudiKamii HEMEHTHOT MaTPHIl Ta
iX BIUIMB Ha BJACTHBOCTI KOMIO3UUIAHUX PO3YMHIB 1
O€TOHIB.

60/60

Tema 4. CiocoOu HaHOMOM(DiKaLIi KEPAMIYHOI Ta CKISHOI
MaTpulli, BIUIMB  BHCOKOTEMIIEPATypHOi  TEXHOJOTIl
OJICp>KaHHS KOMOO3UIIITHUX MarepiaiB Ha ix
eKCIUTyaTaIliifHi BJACTUBOCTI.

60/60

Tema 5. Cnocobu nanomonudikariii mojgiMepHOT MaTpHIl,
BIUTUB HAHOPO3MIPHMX YAaCTHHOK pI3HOTO CKJIaay Ha
MOKpAIICHHS MEXAHIYHUX Ta eKCIUTyaTaInHuX
BJIACTUBOCTEH MJIACTMACOBUX KOMITO3UTIB.

60/60

Pa3om 3a moayJiem
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4, MeToau HABYAHHSA

5. MeTo1 KOHTPOJIIO

3 MeToro ¢opMyBaHHS MPOQPECIHHUX KOMIIETEHINN MUPOKO BIPOBAIKYIOTHCS
IHHOBAIlIifHI METOAM HAaBYaHHSA, WIO0 3a0e3MeuyloTh KOMIUIEKCHE OHOBJICHHS
TPaJMIIITHOTO TIPOIIECY HABUaHHSA, a came: Mpe3eHTarii (OrjsgoBi, TEMaTHYHI,
npoOJeMHl) 3 BUKOPUCTAHHSM KOMIT FOTEPHUX TEXHOJIOT1M, MPaKTUYHI 3aHSTTH,
caMOCTiitHa po0oTa i/l KOHTPOJIEM BUKJIa/laya TP BUPIMICHHI TEXHOJOTIYHUX 3a]1a4.




KouTtponb  3milicHIOETBCS 3 JOTPUMAHHSAM  BUMOT 00 €KTHBHOCTI,
IHIUBITyaIPHOTO MIJIXOMy, CHCTEMAaTHYHOCTI 1 CHCTEMHOCTI, BCEOIYHOCTI Ta
npodeciiHol CIPSIMOBAHOCTI KOHTPOJTIO.

IMoTo4HUIT KOHTPOJb 3IMCHIOETHCA il Yac MPOBEACHHS MPAKTUYHHUX 3aHSATh
1 i1 yac BUKOHAHHS JUCEPTAIlifHO pOOOTH 1] KOHTPOJIEM BUKJIa1aua.

Moay/ibHUH KOHTPOJb TOJSITae y BIAMNOBIAIX HA KOHTPOJbHI NMHUTaHHS 3
BIJIMOBIAHOT TEMU. ACHIpaHT OTPUMYE JIOMYCK JI0 3Ky 3 HaBYAJIbHOI TUCIUILTIHYU 32
YMOBHU BHMKOHAaHHS BCIX BHJIIB HaBYaJbHOI poOOTH, mepeadadeHux poOOUOoro
IPOrpaMoro.

IMincymMkoBuii ceMecTpPOBHII KOHTPOJb (3aJiK) MPpU3HAYCHUHN JJIs acMipaHTIB,
K1 3 IOBXHUX MPUYMH HEe HaOpasiu HEoOX1IHY KiIbKICTh OajiB (60 O6aniB), abo s
TUX, XTO Oa)kae WIABUINUTH CBIA Oan, 1 3AiHCHIOETBCA y GopMmi ycHUX abo
MMCbMOBHUX BIJIMOBIJEH Ha 3allUTaHHA IO CEMECTPOBOTO KOHTPOJIIO.

6. Po3nmoais 0aiB, siki OTPUMYIOTH acClipaHTH

[ToTouHe ONMUTYBaHHS, TECTyBaHHS Ta CaMOCTiliHaA poOoTa Cyma
M1 Cemectp. KonTpois (3aiik)
60 40 100

7. Ixaja ouinoBanHsA: HamionajabHa ta ECTS

OniHka 3a HaI[lOHAJIBHOIO IIKAJIO0
Cywma 6aniB 3a Bel OrincaECTS 7Tt 3aTiKy
BH/IM HABHAJIEHOL TLIHKA IS €K3aMeHY, KYpPCOBOTO
ALIRHOCT] poeKTy (poOOTH), NPAKTUKU
90 - 100 A BiJIMiHHO
82-89 B 3apaxoBaHO
nobpe
74-81 C
64-73 D :
3aJI0BUILHO
60-63 E
HE 3apax0oBaHo 3
35.59 EX HE3a/J0BUIBHO 3 MOXKIIMBICTIO | MOKJIMBICTIO TIOBTOPHOTO
MTOBTOPHOTO CKJIa/IaHHS CKJTaJJaHHS
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HC 3apaxOBaHO 3

HC3aAOBLIRHO 3 000B’I3KOBUM TIOBTOPHUM
> .
0-34 F 000B’SI3KOBHM IIOBTOPHUM BUBYCHHSM JIMCIATUTIHA

BUBYEHHAM JUCLUILIIHA

8. YMoBH q0mycKY 10 MiICYMKOBOT0 KOHTPOJIIO

AcmipaHTy, SIKUM Mae MiJICYMKOBY OIIHKY 3a AUCHUIUIIHY Bif 35 mo 59 Ganis,
NpPU3HAYAETHCS JOJIATKOBA 3ajJikoBa cecis. B 1pomy pa3l BiH NMOBUHEH BUKOHATH
JI0JIaTKOBI 3aBJIaHHs, BU3HAYCH] BUKIIAJJaueM.

AcmipaHT, kUil He 374aB Ta/ab0 HE 3aXMCTUB I1HAMBIAyalbHI 3aBJaHHS, HE
JIOITYCKAETHCS 10 CKIIAAaHHS 3aJIiKy.

AcrmipaHT, IKui He BUKOHAB BUMOI pOOOYOi MPOTrpaMu MO 3MICTOBUX MOAYJISX,
HE JIOMYCKA€EThCA /10 CKJIaIaHHs M1JICYMKOBOTO KOHTPOIIIO. B 11bOMy pa3i BiIH MOBUHEH
BUKOHATH BU3HAYEHE BUKIIAJadeM JOJATKOBE 3aBAaHHS IO 3MICTY BIJIMOBITHUX
3MICTOBUX MOJIYJIIB B EPi0J] Mi’K OCHOBHOIO Ta J0JIATKOBOIO CECISIMHU.

AcrmipaHT Mae MpaBO HA OMPOTECTYBaHHS PE3YJIbTATIB KOHTPOJS (AIMeNsIiio).
[IpaBuna mojgaHHs Ta PO3IJSAY amnemsall iBU3HAYEHI BHYTPIIIHIMH JOKyMEHTaMU
KHVYBA, siki po3miieni Ha caiiti KHYBA Ta 3MicT SKUX TOBOJUTHCS JO acHipaHTIB
Ha TTOYaTKy BUBYCHHSI TUCIIUILIIHH.
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10. ITuTanHs 10 MOAVJIBLHOI0 KOHTPOJIIO (3AJIKY)

1. Ska Mera OTpUMaHHS KOMIIO3UIIIMHUX MartepiamiB ? SIKi 3arajibHi O3HAKU
KOMMO3UIIMHUX MaTepiamiB ? ki kpuTepii kiacudikalili KOMIO3UIIIHHUX MaTepiajiB ?
2. Sxa MiHIMaTbHA KIJIbKICTh KOMIIOHCHTIB B KOMIIO3HUIIIHHAX MaTepiajiax Ta

3. ix i3uyHUl cTaH ?

4. o Take HaHOPO3Mip, HAHOMATEpiaal, HAHOTEXHOJOT1i?

5. [Ilo Take HaHO-, MIKpO-, ME€30- Ta MAKPOCTPYKTypa LIEMEHTHOT'O PO3YMHY Ta
oetony?

6. [Ilo Take aAUTUBHICTH, CHHEPI'€THU3M Ta arpeCUBHICTb 100aBOK ?

1. [Ilo € 3arayibHOIO PUCOIO BCIX KOMITO3HMINIMHMX MaTepiamiB? HaBeniTh 3araibHi
O3HAKH KOMIO3UI[IHHUX MaTepIaliB.

8. [Ilo Take aguTUBHUNA €(PEKT NMPU KOMIO3ULINMHIA MOOYJ0BI KOMITO3HIIIITHUX
matepiamiB? Haenite npukiagu.lllo Take cunepreTnunuii  edext mpu
KOMITO3HIIIiHIM T00YI0B1 KOMIO3UIIIHHUX MaTepianiB? HaBeniTe mpukiIaam.

9. Jlatn Bu3Ha4YeHHs HaHoMoupikarmii KOMIO3WIIMHUX MarepiainiB. HaBecTu
npukiaan. OxapakTepu3yBaTy BIIMIHHICTD Bl TPAIUIIIHHUX KOMIIO3UTIB.

10.  OcoGnmBocTi BBeMEeHHSI HAHOMOAU(DIKYIOUUX T00aBOK 0 CKIaay OyAiBEIbHHUX
PO34YHHIB Ta OCTOHIB.

11. HaBeaiTh OCHOBHI BUAM HAHOMOJU(IKYHOUMX J00ABOK sl OeTOoHY. SAKUMH
METO/IaMH iX OTpUMYIOTh? SIKa 11iHOBa MOMITHKA?

12. Sk BUIMBaIOTH HAHOMOAM(QiIKYyIOUYl J00aBKM Ha  BOJOHEHPOHUKHICTH
rAPOI30ISAIIAHUX PO3YMHIB?

13.  Sxuit MexaHI3M BIUIMBY HAaHOMOAM(IKYIOUHX J00aBOK Ha MIIHICHI MOKa3HUKU

OyiBeJIbHUX PO3YMHIB 1 OETOHIB?
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15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Hlo Take emiTakciadbHEe HApOIIyBaHHSA MPOAYKTIB TiApaTallii mpu TBEpAiHHI
HAaHOMOJM(DIKOBAHUX IIEMEHTHUX cHcTeM? SIKy poib BIIITparOTh BYIJICIEBI
HaHO/J100aBKH?

HaBectn XapakTepuCTUKM CTPYKTYpH 1 BIIACTUBOCTI KOMIIO3UIIHHUX
MaTtepialliB 3 KpyImHUM, JApiOHUM 3alOBHIOBaYaMHU Ta MiKpOHAIIOBHIOBaAYaMH Ta
HAaHOHATIOBHIOBAYaMH.

HaBectn xapakTepUCTHUKU CTPYKTYpM Ta BJIACTHUBOCTI KOMIIO3UIIHHUX
MarepiaiiB 3 HAaHOA0OaBKaMU MiHEPAIBHOTO CKIIaIy.

HaBecTn oOCHOBHI HamnpsMKA HaHOMOAU(IKallii [IEMEHTHUX KOMIIO3UTIB,
HABECTU HOBI BJIACTUBOCTI Ta MOKPAIICHHS TPAIUIIIHHUX XapaKTEPUCTHK.
HaBectTrn xapakTepuCTHKH CTPYKTYpH Ta BIIACTHBOCTI KOMIIO3HMITIHHUX
MaTepiaiiB 3 HaHOJI00aBKaMH BYTJICIIEBOTO CKIIAIY.

HaBecTn XapakTepuUCTUKH CTPYKTYpH Ta BJIACTHUBOCTI HAHOMOJM(IKOBAHUX
KOMITO3HIIIITHUX MaTepiajiB 31 CKISTHUMU MaTPULSIMU.

HaBectn XapakTepuCTUKH CTPYKTYpH Ta BJIACTHUBOCTI HAHOMOJU(PIKOBAHUX
KOMITO3HIIIITHUX MaTepiajiB 3 KEpAMIYHUMH MAaTPULISIMH.

HaBectn XapakTepuCTUKH CTPYKTYpH Ta BJIACTHUBOCTI HAHOMOIU(PIKOBAHUX
KOMITO3UIIIMHUX MaTepiaiiB 3 MOJIMEPHUMH MATPULISIMH.

B dWomy momsirae mepeBara HaHOMOAM(MUKOBAHMX IIEMEHTHUX CHCTEM HaJ
TPaAUIIITHIMU [IEMEHTHUMHU KOMITO3UTaMU?

HagpeniTe npukiagum cyyacHUX HAHOMOJIM(IKOBAHMX OETOHIB Ta Taly3i ix
3aCTOCYBaHHSI.

JlaiiTe mpuKIaan CydyacHUX OyJIIBEIbHUX 00’ €KTIB, 3BE€JCHUX 3 BUKOPUCTAHHIM

HaHOMOJIU(PIKOBaHUX OY/1BEIbHUX MaTepialliB.
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