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Mera Ta 3aBOaHHA OUCIHILIIHA

Meta Kypcy: BHKJIQJCHHS OCHOBHUX HAyKOBUX IIOJIO)KEHb CYy4acHOIO
OyIiBeILHOTO MaTepiajo3HABCTBA IIOJAO0 MPHUHIUIIB MOOYIOBH KOMITO3HUIIIMHUX
OyIiBeIbHUX MaTepiaiB Ta TMOTJIUOJCHHS 3HaHb NPO (HI3UKO-XIMIUYHI OCHOBH
HAHOTEXHOJIOT1H, sIKI ~ MOXYTh OyTH BUKOPHCTaHI MPU BUPOOHUIITBI OYIiBEIBHUX
KOMITO3MIIITHUX MarepiaidiB 1 BUPOOIB CIEIIaJbHOTO TPU3HAYCHHS, a TaKOX
OBOJIOJIIHHS aCIipaHTaMU KOMHEeMeHMHOCMAMY CUCTEMHOTO HAayKOBOTO aHAIi3y Ta
HAyKOBOI METOJAOJOrii , HEOOXIMHWUX MJIsi PO3BUTKY CY4YacHOI HAyKd, BMIHHIM
pO3B’sA3yBaTH KOMIUIEKCHI TMpoOjeMu B Tamy3l mnpodeciiHoi, y TOMYy YHCII
JOCIITHUIIBKO-1HHOBAIIMHOT I1sIbHOCTI. O0’€KTOM BHBYEHHS IAaHOI AUCLMILUIIHU €
CydacHI KOMIMO3UIlIAHI OyaiBeIbHI Marepiajad CHeIlaJbHOTO MPU3HAYEHHS, MPHU
BUTOTOBJICHHI SIKUX BHKOPUCTOBYIOTH €JEMEHTH HAHOTEXHOJIOTiM, abo mpu
BUTOTOBJICHHI  SIKUX BHMKOPHUCTOBYIOTH HAHOPO3MIpPHI  J100aBKU-MOAU(IKATOPU

CTPYKTYpH.

3aBaaHHAM i€l AUCHUILUTIHK € O3HAHOMJICHHS 13 3arajlbHUMHU TPUHIUIIAMU
CTBOPCHHS HAHOMOJM(DIKOBAaHUX KOMIO3MUIIHHAX MaTepialliB SK MaTepiamB i3
3aJIaHUMH BJIACTHBOCTSIMH, B TOMY YHCII CIIEIMIaTbHOTO OyAiBEIHHOTO MPU3HAYCHHS;
BU3HAUYCHHS Tajdy3eii BUKOPUCTAaHHS KOMIIO3UIIIMHUX MarTepiajiB;, BHIBICHHS
JIOIUIBHOCTI BUKOPUCTAHHS PI3HUX THIIB MATPHUIb (B’ SDKYYHUX CHUCTEM) 1 apMYIOUUX
KOMITOHEHTIB (HAIOBHIOBAaYiB) Ta ONTHMAJIbHOTO BHKOPHUCTAHHS HAHOPO3MIPHUX
€JIEMEHTIB I TOKpAIIeHHS iX CTPYKTYpH 1 BJIACTUBOCTEH; BHOIp palliOHATbHUX
TEXHOJIOTIYHUX CXEM 1 MapaMeTpiB HAHOTEXHOJIOTIM y BUPOOHHUIITBI OY/IBEIbHUX
KOMITO3UIIITHUX MaTepiaiB.

KomMmnereHTHOCTI acnmipaHTiB, 110 GOPMYKHOThCH B Pe3yJIbTATi 32aCBOEHHA

AMCIHMILIIHA
InTerpajsibna IK 3naTHicTh MpOayKyBaTH HOBI 171€i, pO3B’S3yBaTH KOMILIEKCHI
KOMIIETEHTHICTh npobsemMH B raimy3i apXiTeKTypu Ta OyAiBHHITBA B cdepi OyIAIBHUITBA 1
(IK) IUBUTBHOI 1HXEHepii Ta/ado JOCTIAHUIILKO-IHHOBALIMHOI MisUTBHOCTI,

3aCTOCOBYBAaTH METOJIOJIOTIF0 HAYKOBOI Ta TENaroridyHoi isiIbHOCTI, a
TaKOX ITPOBOJMTH BJIACHE HAYKOBE JIOCIHIDKCHHS, PE3YJIbTaTH SKOTO
MalOTh HayKOBY HOBH3HY, TEOPETUYHE Ta MPAKTHYHE 3HAUCHHS.

3arajabHi 3KO01. 3naTHICTh 10 aOCTPaKTHOTO MUCJIEHHS, aHAJI3y Ta CUHTE3Y
KOMIIETEHTHOCTI HOBUX Ta KOMIUICKCHUX 1/ICH.
(3K)

3K02. 3qaTHICTH 10 CaMOCTIITHOTO MOMIYKY, 0OpOOKH Ta aHalli3y
iHdopmartii 3 pizHUX KEpen, GOpMyITIOBaTH Ta OOIPYHTOBYBAaTH HayKOBI
rinores, IPOBOAMWTH Ta YIPABIATH aKTyaIbHUMU HAyKOBHMH
JOCITIDKEHHSIMHA 1HHOBAIITHOTO XapaKTepy.

3K03. 3pmarHicTh TpaioBaTH B MIKHAPOJHOMY KOHTEKCTI Hal
iIeHTU}IKaIlIEI0 aKTyaJlbHUX HAYKOBUX MpoOjieM, TeHepyBaTH HOBI
KpeaTuBHi 171€i, 3aCTOCOBYBaTH HECTAHIAPTHI MAXOAW 10 BUPIIICHHS
CKJIQIHUX 1 HETUIIOBUX 3aB/JaHb 3 JOTPUMAHHSAM MPUHHITUX B HAYKOBOMY
CBITI KJTIOUOBHUX 3acaji MPoQeCciiHOI eTUKH, MOPATbHO-CTHYHUX HOPM Ta
MDKKYJIBTYPHUX LIHHOCTEH.
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3K04. 3paTtHicTh po3poOsATH IHHOBAIIMHI HAyKOBI MPOEKTH
BIIPOBA/KYBATH 1X Ta YIOPABIATA HUMH, B3aEMOIISTH B KOJCKTHUBI,
BHSIBJISITH JIICPCHKI 310HOCTI TTPU BUKOHAHHI, IGMOHCTPYIOYH TPYHTOBHI
3HaHHS Ta PO3yMiHHS (1I0CO(CHKOT METOI0JIOTIT HAYKOBOT'O Ti3HAHHS.

3KO05. 3naTHiCTh IPEe3eHTYBATH PE3YIbTaTH HAYKOBUX JIOCIIIIKEHb,
BeCTH (paxoBy HAyKOBY Oeciqy Ta TUCKYCIIO 13 HIMPOKOIO HayKOBOIO
CHIJTBHOTOIO Ta TPOMAJCHKICTIO, (HOPMYBaTH HAyKOBI TEKCTH B MHUCHMOBIH
¢dbopMi, y TOMY YKCITI iIHO3EMHOIO MOBOIO, OPTaHI30BYBaTH Ta MPOBOIUTH
HaBUYaJbHI 3aHATTSA, BHUKOPHUCTOBYBAaTH MPOTPECHBHI 1H(OpMAIIiitHO-
KOMYHIKaIlii{Hi 3aco0H.

daxoBi
KOMIIETEHTHOCTi
cneniajJbHOCTI
(®PK)

@®KO1. 3paTHiCTH 10 CHUCTEMHOTO aHali3y CBITOBOi HayKOBO-
TexHIYHOT 1Hopmarii, 3 (OpPMYITIOBaHHSIM BHCHOBKIB BIAMOBIAHO 0
iJIeH 1ocipkeHHs B cepi OyAiBHUIITBA Ta IUBLIBLHOL IH)KEHEDI.

@®KO02. 3naTHiCTh OPraHi3oBYBaTH Ta YIPaBJIATH HAYKOBO-
npodeCiiHUMH BUAAMH IisUTBHOCTI 13 3aCTOCYBaHHSIM 1IHTETPOBAHOTO
3HaHHS 1 PO3YMIHHS IHIIMX CYMIKHUX 1HKEHEPHUX TUCIHMILIIH, Oepydn
Ha ceOe BiMOBIJATBHICTD 32 PE3YIbTaTH IPUHUHATHX PIIIICHb.

®KO03. 3gaTHICT TJIaHYBAaTH, MPOBOJANTH OPUTIHAIIBHI
JOCIIJKEHHS, SIKICTh SIKMX Bi/IIOBi/1a€ HAllIOHAJLHOMY Ta CBITOBOMY
PIBHSIM HayKH, CIIPSIMOBaH1 HA IPAKTUYHY peai3alliio B rarysi
Oy/IiBHUIITBA Ta CTBOPEHHS (DYHJAMEHTAIBHUX 3aCal Ul CyMIKHHUX
raigy3eu.

®KO04. 3naTHICTS TPOBOJIUTH aHaAJI3 00’ €KTY JOCIIKEHHS Ta
npeaMeTHOI 06acTi B cdepi OyAiBHULITBA Ta IIUBUIBHOI 1HXEHeil,
OIIIHIOBATH Ta MOPIBHIOBATH PI3HOMAHITHI TEOPii, KOHIIEMIIT Ta MiIX0IH 3
npeaMeTHOI cepu HAayKOBOTO JOCIIKEHHS, pOOUTH BiMOBIIHI
BHCHOBKH, HAJ[aBaTH MPOITO3HILii Ta peKOMEH 1.

®KO05. 31aTHICTS BUKOPHUCTOBYBATH Cy4acHI METOIU MOJICITIOBAHHS
Ta MPOTHO3YBAHHS 13 BUKOPUCTAHHIM HOBITHIX MPUKIATHUX IPOTPaM,
KOMIT'IOTEPHUX CUCTEM Ta MEPEK, MPOrpaMHHUX MPOIYKTIB IPH CTBOPEHHI
HOBHX 3HaHb, PO3po01i (Hi3MYHUX, MATEMAaTUYHUX Ta 1HILI MOJeNnei,
HOBUX OY/iBETLHUX MaTepialiB, IH)KCHEPHUX CUCTEM W KOHCTPYKIIIi,
YIIOCKOHATIIOBATH METO/H iX PO3PaXyHKY, TEXHOJIOTI{ iX BUTOTOBJIEHHS 1
eKCIUTyaTallii, FeHepyBaTH 1/1€i 111010 MPAKTUYHOTO BIPOBAIKEHHS

HAyKOBUX Pe3yJIbTaTiB.

@®KO06. 3nmaTHicTh MOAETIOBATH 1 JOCHIIKYBAaTH OpraHizariiiHo-
TEXHOJIOTIYHI TpOIecH B OYIIBHUIITBI 3 BHUKOPHUCTAHHSIM CYYacCHHX
NPOTrPaMHMUX IPOAYKTIB Ta NPOXYKYyBaTH imei IMIOJO0 BIPOBAKECHHS
pe3yJbTaTiB HAYKOBOTO JOCIIJKEHHS B OyliBEJIbHY MPAKTHKY.

®KO07. 3maTHICTh MPOBOIUTH €KCIIEPUMEHTAIBHI TOCIKCHHS,
00pOOJISTH 1 OTPUMYBATH, BITPOBAKYBATH 1X PE3yJIbTATH B PAKTHKY
BUPOOHUIITBA Ta B HABUAIBHHI OCBITHIHN TpoIIec.

®KO08. 3naTHIiCTh BOJIOIITH HABYAIbHO-METOAUYHUMHU Ta HAYKOBO-
JOCIITHUMH CTaHJIapTaMU B Tally31 apXiTEKTypH Ta OyIiBHUIITBA, BMITH
X 3aCTOCOBYBaTH IpHU po3pood1i, TOOYAOBI, BIPOBAKYBAaHH1
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IHHOBAIIMHKUX PIIICHb.

®KO09. 3naTHICTh TPE3EHTYBATH PE3YJIBTATH TOCHIKEHb Y BUTJISII
nyOutikanii, opopMITIOBaTH 3aIBKH Ha BUa4y OXOPOHHUX JOKYMEHTIB Ta
OTPHUMaHHS HayKOBUX T'PAHTIB, OOPMITIOBATH aKTH BIIPOBA/DKCHHS Ta
HAYKOBI 3BiTH, pO3pOOIIATH HAaBYAIHHO-METOIMYHY JITEpaTypy Ta
MPE3EHTAIlil OCBITHIX KypCIB.

®K10. 3gaTHiCTh OpraHi3oBYBaTH Ta MPOBOJANTH HABYAJIbHI
3aHATTS 32 CHEIIaTBHICTIO OyIBHUITBO Ta IUBIIbHA 1HXXEHEPIs,
YIOCKOHAITIOBATH TEJaroriyHy MaiCTepHICTh, TpodeciiiHi BMiHHS
MaiOyTHIX BUCHUX Ta BUKJIaJadiB, 3aCTOCOBYBATH iHHOBAI[IITHI METOAH
HaBYaHHSI 1 METOJIMKH BUKJIAIaHHS (DaxOBUX JUCIIUILIIH.

7 - IlporpamMHi pe3yibTaTH HABYAHHA

(ITP)

ITPO1. 3naTHICTP  TPONEMOHCTPYBAaTH 3HAHHA Ta  PO3YMIHHS
dimococrkoi  METOMONOTIT  HAYKOBOTO  Ii3HAHHS, TICHUXOJIOTO-
NearoriyHuX acrhekTiB MpodeciiHo-HAyKOBOI AisNIBHOCTI, BIACHUN
HAYKOBUH CBITOTJIS] Ta MOPAJIBHO-KYJIBTYPHI IIIHHOCTI.

ITP02. 3xaTHICT, MPOASMOHCTPYBATH TIMOWHHI CHCTEMHI 3HAHHS 1
PO3YMiHHS BITYM3HSHOTO Ta 3apyODKHOIO HAayKOBOT'O JIOPOOKY Ta
MPaKTUYHOTO JOCBiAY, Cy4acHOI METOJOJIOTIYHO-METOAUYHOI 0azu
IPOBEICHHS HAYKOBUX JOCIIIKEHb Y IIApUHI Oy/1IBHUIITBA.

ITP03. BosioniHHs 3HAHHSMHU Ta HaBUYKAMHU YCHOT'O Ta IMHUCHMOBOTO
CIIJIKYBaHHsS JIPKABHOIO Ta I1HO3EMHHMMH MOBaMH, a TaKOX 3
BUKOPUCTAHHSAM Cy4YacHHMX iH(OpMaliiHUX TEXHOJIOTIH Ta 3aco0iB
KOMYHIKaIlii, BKJIFOYAIOUH CIICHiaJIbHy TEPMIHOJIOTII0, HEOOXIAHY IS
NOBHOTO PO3YMIHHS IHIIOMOBHHUX HAyKOBUX TEKCTIB, MPOBEICHHS
JITEepaTypHOro TOIIYKY, YCHOTO Ta MHCHbMOBOIO MPEACTABICHHS
pe3yNbTaTiB HAYKOBHUX MJOCHTIIKEHb, BEICHHS ()axOBOrO HAYKOBOTO
Jiajgory, TpaIoldYd B MDKHAPOJHOMY KOHTEKCTI 3 pI3HUMH
CTEWKXOJIIEpaMH1 Tajly3i, BUKOPUCTOBYIOUM HAaBUKU MiI>KOCOOMCTICHOT
B3aeMoii.

IMP04. 3paTHiCTP TPOAEMOHCTPYBAaTH 3HAHHA 13 HAyKOBOI Ta
npodeciiftHoT MATOTOBKHU JIJIs TATBEPHKEHHS PIBHS KOMIIETEHTHOCTI
y BHOOpI METOIB HAyKOBUX JIOCHTI/DKCHb, OIHKKA I1X HAyKOBOI
HOBM3HHU Ta MPAKTUYHOTO 3HAYEHHS MPU BUPILICHHI CIIEIiali30BaHUX
3aBAaHb B cepi OyTIBHHUIITBA Ta IIUBUILHOI 1HXKEHEPII.

ITP05. BMiHHS BHUSBIATH 3B’S3KM MDK CYYaCHUMH HayKOBHUMH
KOHIENI[iISIMH B CYMDKHHUX  MpeAMeTHUX  cdepax, BMIHHS
MIEPEOIHIOBATH BXXE ICHYIOUl 3HAHHSA 1 MpodeciiiHi MPaKTHKU IS
OOTpYHTYBaHHS HOBHX TEOPETUYHHUX Ta MPAKTHYHUX PEKOMEHIAIliit
JUIsL  PO3B’SI3yBaHHS  HAayKOBO-TIPAKTUYHMX 337ad B  00JacTi
TEOPETUYHMX JOCIHIKEHb, 3aCTOCOBYBATH iX B cdepi OyaiBHUIITBA Ta
IIUBUIBHOI 1H)KEHEPi.

ITP06. BMiHHS 3acTOCOBYBaTH YyHIBEPCAJIbHI HABUYKU JIOCIIITHUKA,
JOCTaTHI JUIsi PpO3B’SI3aHHS KOMIUIGKCHHX TpoOieM y cdepi
OyIIBHHIITBA Ta IMBUILHOI IHXKEHEpli Ta TOB’SI3aHUX 3 HEIO
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OCJII HULILKO-IHHOBAIIMHI1H Ta/abdo HayKOBO-TIEIarOT14HiIi
TisUTbHOCTI 32 (haxoM Ta TPOAYKYBaHHS HOBHX i€l Ta METOIB,
CIPSIMOBAHUX Ha TIOKPAIICHHS HAyKOBO-TIPAKTUYHOI MiSUTBHOCTI B
raimy3i OyJiBHUIITBA Ta ApXITEKTYPH.

ITP07. 3HanHs Ta pO3yMIHHS TEOPETHYHHUX 3acaJl CTBOPEHHS HOBHX
OyIiBeNbHMX  MarepiajiB, KOHCTPYKIIH, pO3POOJCHHS HOBHUX
TEXHOJIOTiH, YIOCKOHAJCHHS Oprasizamii OyaiBeIbHO-MOHTaKHUX
MpOIIECiB, IO TIOB’SI3aHI 31 CHOPYIKCHHSIM, PEKOHCTPYKIIIETO,
pecTaBpalli€lo, peMOHTOM OyAiBeNb, CIOPYA 1 KOMIUIEKCIB, y TOMY
YUCI B OCOOTMBUX YMOBAX.

ITP08. BononinHsS HaBHYKaMU Ta BMIHHSIMH y BUPIIIEHI HAYKOBHX 1
NPaKTUYHUX TpoOieM 3abe3nedeHHs eKOoJIOoTiyHoi Oe3neku B cdepi
OyIIBHUIITBA Ta IUBUIBHOI 1HXXEHEPIi, TIIBUIIIEHHS €KOHOMIYHOCTI Ta
Ha/IIHHOCTI (GyHKI1IOHYBaHHS apXiTEeKTYPHO-KOHCTPYKTHBHO-
TEXHOJIOTIYHMX CHUCTeM OyiBellb Ta CHOpYyH, 3a0e3NedYeHHS
palioHAILHOTO BUKOPUCTAHHA MPUPOIHUX PECYPCIB Ta OXOPOHH
HaBKOJIMIIHBOTO CEPEIOBHUIIIA.

ITP09. 3HanHsA Ta pPO3YMIHHS TPHUHIIMIIIB CTBOPEHHS 1 PO3BUTKY
epeKTUBHUX  METOMIB  PO3paxyHKy Ta  €KCIEpPUMEHTAIbHHUX
IOCIIKEHD CIIOPYIKCHUX, BIIHOBJIEHUX Ta  IIIICHUIEHUX
KOHCTPYKILI{, BIAIITYBaHHS 1HXKCHEPHUX MEPEXK, MPOEKTYBAaHHS Ta
BUPOOHMIITBA OYIIBEIIbHUX MaTrepiajiB,  BOJOJITH TEOPETHUHO-
METOAOJNOTIYHUMH ~ Oa3ucamMu  TMPOEKTYyBaHHS W opraizamii
TEXHOJIOTIYHUX TMPOIECiB, M0 HAWOLIBII TOBHO BPaxOBYIOTh
creni(iky BIUIMBIB 30BHINIHBOTO CEPEJOBHINA, AHTPOIOTCHHUX
¢axTopiB, TOLIO.

ITP10. Bononitu cydacHUMHU iH(QOPMAIMHUMH TEXHOJOTISIMU IS
po3poOKH, opraHizailii Ta ynpaBiIiHHS HayKOBUMH IPOEKTaMHu Ta/abo
HAYKOBHMH JOCHI/DKEHHSMU B cdepl OymiBHHITBA Ta HUBUILHOI
1HKeHepii, mpe3eHTalii iX pe3ynpTaTiB y npodeciiitHoMy cepeaoBHIIi
yepe3 cydacHi (opMH HayKOBOT KOMYHIKaIIii.

IMIP11. JlemMoHCTpyBaTH CHCTEMHHH HAayKOBHM CBITOTJISA — Ta
bimocoPpChbKO-KyIbTYpHUN KPYyro3ip, SKWA BKJIIOYAE PO3BUHCHE
KPUTUYHE MUCIICHHS, TPO(eCiiiHy eTHuKy, akaaeMiuHy JOOpOUECHICTb,
MoBary 70 pi3HOMAHITHOCTI Ta MYJBTHKYJIBTYPHOCTI B TO€THAHHI 3
BOJIOJIHHSM IMEPEIOBUMHU METOJAMKAMH BHUKJIAJAHHS Y BUIMINA MIKOJI 1
MOCTIHHUM  CaMOBJOCKOHAJICHHSIM MpO(dEeCcIifHOT0O Ta HAayKOBOTO
piBHSI.

IMIP12. 3patHicth 10  Oe3mepepBHOrO  CaMOpPO3BUTKY — Ta
CaMOBJIOCKOHAJICHHS, ©()EeKTUBHOI CaMOCTIMHOI mpalll, BMIHHSA
OTpUMYBaTH OaXaHUH pe3ylbTaT B YMOBAaX OOMEXKEHOro dYacy 3
aKIeHTOM Ha MpodeciiiHy CYMJIIHHICTh 1 3 JOTPUMAHHSM ETUYHUX
MipKyBaHb, YMIHHS Ta HaBUYKH HPOBOJUTH MOHITOPUHI POOIT Ta
BYACHO BHOCHUTH KOPEKTHMBH B IUTaH POOIT 3a MpOeKToM B cdepi
OyAiBHMIITBA Ta IUBLIBHOT 1HXKEHEPI1.

I1P13. 3pilicHIOBaTH  yCHIIIHY 1HHOBAIIfHY HAYKOBO-TEXHIYHY
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JIISIIBHICTh Y COIIAJIBHO-OPIEHTOBAHOMY CYCHIJIBCTBI Ha OCHOBI
M1KOCOOHUCTICHUX B32€MOBITHOCHH TUISt MaKCHMAaJIbHOTO
CaMOBHpPa)XEHHS Ha OCHOBI TEPIIMMOCTI, TICUXOJIOTTYHOT CYMICHOCTI Ta
€TUKH ITOBEIIHKH.

ITP14. /leMOHCTpYBaTH BMiHHSI CAMOCTIHO CTaBUTH Ta PO3B’sI3yBaTH
OpraHi3arliiHO-yIpaBIiHChKI 3aBJaHHA HAa OCHOBI JOTPUMAaHHSI
3aKOHOJIaB4O1 0a3u, MPUHIIMIIB JOOPOYECHOCTI Ta BiJIMOBINATBHOCTI
3a YCIIIHANA KIHIEBHH OCOOMCTHH Ta KOMaHIHUW pe3ynbTaT Ha
OCHOBI cCydacHOi Teopii 1 NpPaKTUKM OpraHizalii Ta yIpaBIiHHSA
(GYHKIIOHYBaHHSIM HayKOBO-TIpOoeCiiHUX BHIB JIsUTBHOCTI B cdepi
OyAiBHMIITBA Ta LIUBLIBHOT 1HXKEHEPI1.

IIP15. 3paTtHicTh (QOpPMYINIOBATH BIACHI aBTOPCHbKI BHUCHOBKH,
MPOTO3HINT Ta PEKOMEHJAIlli Ha OCHOBI aHaJI3y JITEpaTypHHUX
JDKEpesl, MAaTeHTHUX JOCHTIJKeHb, MOBHOTO LUKIY TEOPETHYHUX 1
EKCIICPUMEHTAIBHUX  JIOCII/DKCHb, MPOBEACHUX 33 CyYaCHUMH
METOAMKAMH.

1. Iporpama HaBYAJBLHOI AUCIHUILIIHI
3micToBuit MmoayJs 1.

Tema 1. Bceryn. Ilonsarrts HanotexHosorii. [loHSATTS HaHoMatepiaib.
Knacudikamiss HaHOpPO3MIpHMX YAaCTHMHOK 3a PI3HUMH KpuTepismMu. Meroau
oJiepKaHHS HAHOPO3MIPHUX MaTepiaiiB, METOAOJOTiS BU3HAYCHHS Ta MPOTHO3HOI
OL[IHKA iX BJIACTUBOCTEW Ta TIOTEHIIANly BHUKOPUCTAHHS Y KOMIIO3UIIAHUX

OyIiBEJIbHUX MaTepialliB pI3HOTO MPU3HAYCHHS.

Tema 2. Metonu oriHKM BIUIMBY HaHOMonu(ikamii pi3HUX THUMIB MaTPUIll
KOMITO3MIIIITHUX MaTepialiB Ha iX CTPYKTYpYy 1 BJIACTUBOCTI Ta e€KCIUTyaTalliiHi

XapaKTEPUCTHUKHU.

Tema 3. Cnocobu nHanomomudikaiii I1eMeHTHOT Matpulll («3HU3Y-BBEPX)»,
«3Bepxy-BHU3», «CHUHEpris» TOIIO) Ta iX BIUIMB Ha BJIACTUBOCTI KOMITO3MITIHHUX
PO34YHHIB 1 OCTOHIB.

Tema 4. CnocoOu HaHomoau@ikaiii KepamiyHOi Ta CKJSHOI MaTpulll, BIUIMB
BHCOKOTEMIIEPATypHOI TEXHOJIOTI] OJEp)KaHHS KOMIIO3UIIIMHUX MaTepialiB Ha ix

eKCIUTyaTaliiiH1 BJIaCTUBOCTI.



Tema 5. Cnocobu nHanomoaudikaiii KepaMiuyHOI Ta CKJISIHOI MaTpHIl, BILUIWB
BHCOKOTEMITEpaTypHOI TEXHOJIOTil OJIep)KaHHS KOMIIO3WIIIMHUX MartepialliB Ha ix
eKCIUTyaTalliiiHi BJIACTUBOCTI.

2. TeMH NPAKTHYHHUX 3aHSITH
(nnst neHHoi popMU HAaBYAHHS )

Hasga Tem npakTUYHUX 3aHATH Kinekicts rogua

Tema 1. MeToam ogep:kaHHSI HAHOPO3MIPHMX PeYOBUH
i Mmoau(ikamii KOMMo3uUiiiHUX OyaiBeTbHUX

Marepiaiis

1.1. MexaHi14H1 METOHU OJIEp)KAHHS HAHOPO3MIPHUX
PEYOBHH 3 MiHEPaAJIbHOI CHPOBUHU(HAHOKPEMHE3EM, 10
HAHOIIEMEHT, HAHOBAITHSK, HAHOTJIMHN);

1.2.300b-renp METO/ OJIep>KaHHS OKCUTHUX 10

HAHOPEYOBHH (HAaHOCWJIIKAT, HAHOATIOMIHAT, HAHOOKCHU]
TUTaHY, HAHOTIEOJIIT);

1.3. BucokoremnepatrypHi METOIU OJI€p>KaHHs 10
BYTJICLIEBUX HAHOPEUOBHUH-HAHOTPYOOK, HAHOIIJIACTHH.

Tema 2. MeTo10J10Tisi BU3BHAYEHHA TA MPOTHO3HA OLIHKA
BIUIMBY HAHOPO3MIPHHUX YACTHHOK HA BJIACTHBOCTI
KOMIIO3UIIITHUX OyAiBeJIbHUX MAaTepialiB

2.1. JocnimkeHHs B3a€MO3B’ 13Ky «CKJIaj- CTPYKTypa-
TEXHOJIOT1sI- BJIACTUBOCTI» JJIsl Oy 1IBEIbHUX MaTepiaiB

IPUPOTHOTO Ta MITYYHOTO MOXOKEHHS 10
2.2. O1iHKa BIUTUBY CKJIaTy Ta CTPYKTYpH B
1€papX14HOMY JIAHIIOTY «HAHO-MIKPO-M€30-MaKpo» Ha 10
eKCIUTyaTalliiiHi BIACTUBOCTI KOMIO3UIIIMHUX Oy IBEIIbHUX
Marepiais.
2.3. PeryntoBaHHs CKJIaay Ta CTPYKTYpH BUPOOIB Ha 10

OCHOBI Pi3HUX TUIIIB MaTPHULIb.

Tema 3. Ciocoon HaHOMoaM(piKkaLil HEeMEHTHOI MATPHUIL

3.1. Cnocib «3Bepxy-BHU3.
3.2. Cnocib «3Hu3y-BBEPX»
3.3. Cnoci6 «Cunepris»
3.4. Kom6iHoBaHi criocoou

oY 00 0O ©O

Tema 4. Cniocoou HanoMmoaudikanii MiHepaJIbLHHUX
MAaTpPHIlb, IKi TBEPAIIOTH IPH BUCOKOTEMIIEPATYPHIi
0o0poowi.

4.1. Cniocobu Hanomoaudikallii KepaMidHUX MaTpUIlb Ta 15
pETyJIIOBaHHS BJIACTUBOCTEH
4.2. Cnocobu HanoMoaudikaiii CKISHUX MaTpHIlb Ta 15
PETYJIIOBaHHS BJIACTUBOCTEHN

Tema 5. Cpocooum Ha"Homomudikamii  moJiMepHHMX
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MaTpHIlb

5.1. Moaudikariist 3epHUCTUMH HaHO00aBKaMH 15
5.2. Moaudikariis ByrjelieBUMUA HaHOT00aBKaMU 15
Pa3om 3a moayJiem 1 150

3. Camocriiina po6ora

nepeadavae onparoBaHHs TEOPETUIHOTO KYPCY, MATOTOBKY BUKOHAHHS
aucepTaiiitHoi podoTu (hopMyTIOBaHHS TEMH, TIITOTE3U Ta BUSHAUYCHHS

HEOOXITHUX METOIIB TOCIIIIPKEHHS )

Ha3Ba temn

KinekicTs
TOJIVH,
neHHa/3a04Ha

Tema 1. [IloHATTS HAaHOTEXHOJOTIi, HaHOMAaTEepiaiB.
Knacudikauiss HaHOPO3MIPHUX YacCTHHOK 3a PI3HUMH
KpuTepisiMu.  Meronu — oAepkKaHHS ~— HAHOPO3MIPHUX
MatepiaiaiB, METOI0JIOTIsI BU3HAYEHHS Ta MPOTHO3HOI OIIHKU
iX BIACTUBOCTEH Ta TMOTEHIIaly BUKOPUCTaHHSI Y
KOMITO3MIIIMHUX  OymiBEJBHUX  MarepiajgiB  PI3HOTO
MIPU3HAYCHHS

60/60

Tema 2. MeToau OILIHKYM BIUIUBY HaHOMOJU(DiKaIii pi3HUX
TUITIB MaTPUIll KOMIO3UIIMHUX MaTepiaiiB Ha iX CTPYKTYpy
1 BIACTUBOCTI Ta EKCIUTyaTalllifH1 XapaKTePUCTUKH.

60/60

Tema 3. Cnnioco6u HaHoMmoaupiKkarii IeMEHTHOT MaTpUIll Ta
iX BIUIMB Ha BJACTUBOCTI KOMIO3UILIMHUX PO3YUHIB 1
OETOHIB.

60/60

Tema 4. CiocoOu HanoMoaMDIKaIli KepaMIuHOT Ta CKIISTHOI
MaTpHUlli,  BIUIMB  BHCOKOTEMIEPATypHOI  TEXHOJOTIi
OJlep’)KaHHS  KOMIIO3WUIIMHUX  MarepiailiB  Ha  iX
eKCIUTyaTalliiiHi BJIaCTUBOCTI.

60/60

Tema 5. Cnocobu Hanomoaudikali moJiMepHOI MaTpHuili,
BIUIMB HAHOPO3MIPHUX YACTUHOK pPIi3HOTO CKJIaay Ha
TIOKpAIIEHHS MEXaHIYHUX Ta eKCIUTyaTaIitHIX
BJIACTUBOCTEH MJIACTMACOBHX KOMIIO3HTIB.

60/60

Pa3zom 3a moayJsiem

300/300

4, MeToau HABYAHHSA

3 MeToro (hopMmyBaHHSI MPOQPECITHUX KOMIETEHLINH MUPOKO BIPOBAIKYIOTHCS

IHHOBAIlIHHI METOAM HaBYaHHA, 10 3a0e3MeuYyloTh KOMIUIEKCHE OHOBJICHHS
TPaIUIIMHOTO TMPOIECY HaBYaHHS, a caMme: Mpe3eHTalli (OrJisIoBi, TEMaTH4HI,
npoOJieMH1) 3 BUKOPUCTAHHSM KOMIT FOTEPHUX TEXHOJIOTIN, MPaKTUYHI 3aHATTA,
caMoOCTiitHa po0oTa MiJl KOHTPOJIEM BUKJIa/laya IpHU BUPIIIEHHI TEXHOJOTTYHUX 3a/1a4.




5. MeToan KOHTPOJII0

Kontpons  3mificHIOETBCS 3 JOTPUMAHHSM  BUMOT OO €KTHBHOCTI,
IHUBITyQIbHOTO MIJXOy, CHCTEMAaTHYHOCTI 1 CHCTEMHOCTI, BCEOIYHOCTI Ta
npodeciitHOi CIPSIMOBAHOCTI KOHTPOJTIO.

IMoTouHMI KOHTPOJIb 3MIMCHIOETHCS 1] YaC MPOBEICHHS MPAKTUYHUX 3aHAITh
1 1171 9Yac BUKOHAHHS JIMCEePTaIIifHOI pOOOTH i1 KOHTPOJIEM BUKJIa1aua.

Moay/bHUH KOHTPOJb IOJIATAa€ y BIAMNOBIAAX HA KOHTPOJbHI NMUTaHHS 3
BIJIOBIJIHOT TeMHU. ACIIpaHT OTPUMYE JOIYCK JI0 3aJIIKy 3 HaBYAJIbHOI JUCIUILIIHH 32
YMOBU BUKOHAaHHS BCIX BHJIB HaBYAIbHOI pPOOOTH, TMepeadadyeHux poOoUO0r0
IPOrPaMoIo.

IincymkoBuii cemMecTpOBHUII KOHTPOJIb (3aJ1iK) MPU3HAYECHUN JIJISl ACIIPAHTIB,
K1 3 TOBaXHUX MPUYMH HE HAaOpaiau HeoOX1HY KUIbKICTh OaniB (60 OamniB), abo as
TUX, XTO Oa)kae WIABUINUTH CBIA Oan, 1 31ACHIOETbCS Yy (opMi ycHHX abo
MHUChbMOBUX BIJIMOBIICH HA 3aMUTaHHS O CEMECTPOBOTO KOHTPOJIIO.

6. Po3noain 0aJiB, siki OTPUMYIOTH acHipaHTH

[Toroune onuTyBaHHs, TECTyBaHHS Ta CaMOCTIiHa poboTa Cyma
M1 Cemectp. KonTposs (3a1ik)
60 40 100

7. llIkana ouinoBanHsA: HanioHajabHa ta ECTS

O1iHKa 3a HAIlOHAJIFHOO IITKAJIO0
Cyma 6aniB 3a Bel O ECTS I 3ATTIKY
BH/M HABYAIIEHOL THKa JUTS €K3aMeHY, KypCOBOTO
AULTRHOCTI poeKTy (poOOTH), MPAKTUKH
90 -100 A BIAMIHHO
82-89 B 3apaxoBaHO
nobpe
74-81 C
64-73 D )
3aI0BIILHO
60-63 E
HE 3apaxoBaHoO 3
35-59 EX HE3aJI0BUIBHO 3 MOKIMBICTIO | MOKJIMBICTIO IIOBTOPHOTO
MTOBTOPHOTO CKJIAJJaHHS CKJIaJaHHs
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HC 3apaxoOBaHO 3

HC33aJIOBUIBHO 3 000B’I3KOBHM ITIOBTOPHUM
b .
0-34 F 000B’I3KOBUM TIOBTOPHUM BUBUCHHAM JHCIAIUTIHH

BUBYEHHSAM IUCHUILIIHA

8. YMoBHM 101myCKY 10 MiICYMKOBOI0 KOHTPOJIIO

AcrmipaHTy, SIKHA Ma€ MiJICYMKOBY OIIHKY 3a TUCHUIUIIHY Bl 35 mo 59 Gaiis,
MPU3HAYAETLCS JOJIaTKOBa 3ajikoBa cecis. B 1iboMy pasi BiH NMOBHHEH BUKOHATH
JI0JTaTKOBI1 3aB/IaHHS, BU3HAYCHI BUKIIAJIAYEM.

AcmipaHTt, kUil He 371aB Ta/ab0 HE 3aXHCTUB I1HAMBIAyalbHI 3aBJaHHS, HE
TOITYCKAETHCS 10 CKJIaIaHHs 3aJiKy.

AcrmipaHT, SKUil He BUKOHAB BUMOT POOOUYOT POTpaMH IO 3MiCTOBHUX MOIYJISX,
HE JTOTYCKA€EThCS J0 CKIIAJaHHSA MiJCYMKOBOT'O KOHTPOIIIO. B IbOMy pasi BiH MOBUHEH
BUKOHATH BHU3HAYCHE BUKJIaJladyeM JIOJATKOBE 3aBIJaHHS MO 3MICTY BIAMOBIIHHUX
3MICTOBUX MOAYJIB B MIEPi0 MI>K OCHOBHOIO Ta JJOJJATKOBOIO CECISIMH.

AcmiipaHT Mae MpaBO HA OMPOTECTYBAaHHS PE3YyJIbTAaTIB KOHTPOJS (amemsiiio).
[IpaBuna mojmaHHsS Ta PO3IJSAY amessll iBU3HAYEH! BHYTPIMIHIMH JOKYMEHTaMU
KHVYBA, ski po3mimeni Ha caiiti KHYBA Ta 3MmicT SIKux TOBOJUTHCS JO acHipaHTIB
Ha MOYaTKy BUBUCHHS AUCIUILTIHY.

9. JlitepaTypa
PexomengoBana
. byniBensne marepianosznaBctBo:miaApy4uHuk /I1.B. Kpusenko, K.K. IlymkaproBa, b.B.

bapanoBcekuii Ta iH.. - K.:Jlipa, 2012. — 624 c.

. rapk U., Bixt b. {onrosiunicts 6eTony . — K.:OpanTa, 2004.- 301 c.

. CydacHi ykpaiHChKi OyaiBeJIbHI MaTrepiaau, BUPOOW Ta KOHCTPYKIII: HAYKOBO-TIPAKT.
nosinnuk /3a penakuiero [TymkaproBoi K.K. — K.: Acomianis BCBMB, 2012. — 664 c.

. T'orr B.1., ITaBmtox B.B., [lImmtox I1.C. betonu 1 OyniBenbHi po3uuHu: miapydHuk. — K.
OcHoBa, 2016. — 568 c.

Sobolev K., Ferrada-Gutierrez V. How Nanotechnology Can Change the Concrete
World. Part 2. // AMERICAN CERAMIC SOCIETY BULLETIN, Nel,2005. Pp. 16-
19.
['onuapenko B.B., Kopanenko [.B. Texnosnoris koMmmosuuiinux marepianis.- K.,
2007-131 c.
Yasmin A., Luo J.-J., Daniel .M. Processing of expanded graphite reinforced polymer
nanocomposites. Composites Science and Technology, 2006.- Ne66.- pp. 1179-1186.
Hullmann A. Measuring and assessing the development of nanotechnology/ A.
Hullmann. Scientometrics, 2007.- Ne70.- p. 739-758.
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10.

JlomaTkoBa
3axapuenko IL.B., Jlomruit E.M. Tta inmi. CyyacHi KOMIO3UIIHHI OyAiBeIbHO-

o3no6soBanbHi Matepianu. [ligpyunuk. K.; KHYBA, 2005. 512c.

oyniBuunrBo/ Pynosa P.®.,I'onr B.1., Hazapenko 1.I., CiBko B.M. ta inmi- K., VBIIK
,,Exc 00”7~ 2008- 306 c.

Indopmaniiini pecypcu

1. http:/library.knuba.edu.ua/........

10. ITuTaHHs 10 MOAYVJILHOI0 KOHTPOJIIO (3AJiKY)

1. Slka MeTa oTpuMaHHS KOMMO3MIIMHMX MaTepianiB ? SIki 3aranbHi O3HAKU

KOMMO3UIIMHUX MaTepianiB ? ki kputepii kiacudikalii KOMIO3ULIHHUX MaTepiaiB ?

2. Ska MiHIMaJIbHA KUIBKICTh KOMIIOHEHTIB B KOMIIO3UIIIMHUX MaTepiagax Ta

3. ix ¢i13uyHMii cTaH ?

4. [Io Take HaHOPO3MIp, HAHOMATEpialy, HAHOTEXHOJIOT1i?

5. [Ilo Take HAHO-, MIKpO-, ME€30- Ta MAKPOCTPYKTypa IEMEHTHOTO PO3YMHY Ta
oetony?

6. [Ilo Take aAUTUBHICTH, CHHEPI'E€TU3M Ta arpeCUBHICTh J100aBOK ?

1. [Ilo € 3araipbHOIO PUCOIO BCIX KOMMO3UIIIHHKX MaTepiamiB? HaBeniTe 3aranbHi

03HAaK{ KOMIMO3ULIMHUX MaTepialiB.

8. [lo Take aguTUBHUI e€PEKT MPU KOMMO3ULINHIN MOOYI0BI KOMMIO3UIIHHUX
matepianiB? Hasegite mnpukianu.lllo Take cuHepreTuuHuii  epexT mpu
KOMIO3UIIMHIN O0Y10B1 KOMITO3UIIIHHUX MaTepiaiiB? HaBeaiTh mpukiay.

9. Jlatu BuU3HaueHHA HaHOMOJudIKalii KOMIO3ULIHHUX MaTepiaiiB. HasecTu
npukiaau. OxapakTepu3yBaTH BIIMIHHICTb Bl TPAIUIIITHUX KOMITO3HUTIB.

10.  Oco06auBOCTI BBEJCHHS HAHOMOJIU(IKYIOUYMX JTI00aBOK JI0 CKJIaay Oy/iBEIbHUX
PO34YMHIB Ta OETOHIB.

11. HaBexiTh OCHOBHI BUJM HAaHOMOJIU(DIKYHOUYMX J00aBOK sl OeToHy. SAKuMH

METOJIaMH 1X OTPUMYIOThH? SIKa LIHOBA MOJITHKA?
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Ak BIIMBaIOTH  HaHOMOAM(DIKYHOYl J00aBKM Ha  BOJOHENPOHUKHICTH
T1ApO130JALIAHUX PO3UHHIB?

SAxuil MexaHi3M BIUTUBY HaHOMOJU(DiKyrounx q00aBOK Ha MIIHICHI MMOKa3HUKHU
OyAiBeIbHUX PO3YUHIB 1 OETOHIB?

Hlo Take emiTakciadbHEe HApOUIyBaHHA MPOAYKTIB TifjpaTtaiii Npu TBEPIiHHI
HAaHOMOJM(DIKOBAaHUX IEMEHTHUX cuctemM? SIKy poJib BiIIrparoTh BYTJEIEB1
HaHO/100aBKU?

HaBectn XapakTepuCTUKH CTPYKTYpH 1 BIJIACTUBOCTI KOMIO3UIIHHUX
MaTepialiB 3 KPYIHUM, IpiOHUM 3allOBHIOBaYaMH Ta MIKPOHAIIOBHIOBaYaMH Ta
HAHOHAIMOBHIOBAYaMHU.

HaBectn xapakTepuUCTHMKU CTPYKTYpH Ta BJIACTHBOCTI KOMIIO3UIIHHUX
MatepiaiaiB 3 HAaHOJ00aBKaMU MIHEPAIBLHOTO CKJIaIy.

HapecTn OCHOBHI HamnpsMKH HaHOMOJW(DIKaIil IEMEHTHUX KOMIIO3HUTIB,
HaBECTH HOBI BJIACTUBOCTI Ta MOKPAILCHHS TPAJAUIINHUX XapaKTEPUCTHUK.
HaBectn xapakTepuCTHUKHA CTPYKTYpH Ta BIACTHBOCTI KOMIIO3UIIIHHUX
MaTrepialliB 3 HaHOJJ00aBKaMH BYTJICIICBOTO CKJIaIYy.

HaBecTun XxapakTepUCTUKH CTPYKTYpPH Ta BIIACTUBOCTI HAHOMOAM(PIKOBAHUX
KOMIIO3UIIIMHUX MaTepiaiB 31 CKISTHUMU MAaTPHUIISIMHU.

HaBectn XapakTepuCTUKH CTPYKTYpH Ta BJIACTHUBOCTI HAHOMOJU(PIKOBAHUX
KOMIIO3UIIIITHIX MaTepialiiB 3 KEpaMIYHUMH MaTPHUIISIMH.

HaBectn XapakTepucCTUKH CTPYKTypH Ta BJIACTHUBOCTI HAHOMOJU(PIKOBAHUX
KOMIO3UIIITHMX MaTepialiiB 3 MOJIMEPHUMHI MATPUISIMHU.

B domy momsrae mepeBara HaHOMOAM(UKOBAHMX IIEMEHTHUX CHUCTEM HaJ
TpaAMIIIHHUMU IIEMEHTHUMH KOMITO3UTaMH?

HaBenith mpuknanu cydacHUX HAHOMOIM(DIKOBAaHWX OETOHIB Ta Tramy3i ix
3aCTOCYBaHHSI.

JlaiiTe nmpuKIaau cydacHUX OyAiBEJIbHUX 00’ €KTIB, 3BEJICHUX 3 BUKOPHUCTAHHIM

HaHOMOIU(IKOBAaHUX OYiBETLHUX MaTEpPialliB.
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