MIHICTEPCTBO OCBITHU I HAYKU YKPATHU
HALIOHAJILHUI TEXHIYHUI YHIBEPCUTET YKPAIHU
«KuiBcbknii moJiitexHiyHuii inctutyT iMeHi Iropst Cikopcbkoro»

3ATBEPJIUKEHO

Buenoio paoor KIII im. leopsa Cikopcbkoeo
(npomoxon Ne 8i0 2020 p.)

Beeoeno 6 dito nakazom pexmopa 8i0

2020 p. Ne

KIII im. I2ops Cikopcokozo

HAHOTEXHO.JIOT'1
TA KOMIT'IOTEPHUU JU3AUH MATEPIAJIIB
Nanotechnologies
and Computer-aided Materials Design
OCBITHBHO-TIPO®ECIMHA ITPOTPAMA
MATEPIAJIO3HABCTBO

JIpyroro (MaricTepCchKoro) piBHS BHIIOT OCBITH
3a cneniajibHicTIO 132 Marepiasio3HaBCcTBO
rajaysi 3HaHb 13 MexaHivyHa iHKeHepid

KkBaJidikanis MaricTp 3 MaTepiajioO3HABCTBA

Kuis — 2020 p.



HEPEIMOBA

PO3POBJIEHO npoekTHOI0 rpynoo:

KepiBHUK IPOEKTHOI Ipynu
biprokosuu Jlina Onecigua, k. m. ., doyenm, ooyenm Kageopu
BUCOKOMEMNEPAMYPHUX Mamepianié ma nopouKosoi memanypeaii

YUneHu npoeKkTHOI Ipymu:

boecomon IOpiii Isanosuu, 0. m. H., doyenm, doyenm Kagpeopu
BUCOKOMEMNEPAMYPHUX MAMepianie ma nopouwKo8oi memanypaii
Cmenanos Onee Bacunvosuy, k. m. H., OoyeHm, 0oyenm Kageopu
BUCOKOMEMNEPAMYPHUX MAMePIanie ma nopouwKo8oi memanypeii
Cmenanuyk Anamoniti Mukonaiioguu, k. m. H., npogecop, npogecop
KagheOpu sucokomemnepamypHux mamepianie ma NOPoOwKo80i memanypeii

B. 0. 3aBingyBaua kadeapu sucokomemnepamypHux mamepiaiie ma
NOPOWKOBOI Memanypeii
Ma3zyp Braoucnag lycmunogud, 0. m. H. , npoghecop

IHOT'O’KEHO:

Hayxoso-wemoouuna xomicia KIII im. leops Cikopcvkoeco 3i cneyianbnocmi
132 Mamepianoznascmeo

T'onosa HMKY Ilempo JIOBO/IA

(npomokoa Ne  8i0 « » 2020 p.)

Memoouuna paoa KIII im. l2ops Cikopcbkoeo

T'onosa Memoouunoi paou FOpiui AKUMEHKO
(npomoxon Ne 8i0 « » 2020 p.)
BPAXOBAHO:

3 metoro moctiitHoro Monitopunry OIT google-form omutyBaHHS Ui CTEUKXOJIIEPIB po3MillieHa
Ha caiiTi kKadenpu ....

V3aranbHeH1 pe3yabTaTH 0OrOBOPEHHS PO3MIIlIeH] Ha 111 Jke CTOpiHI Kadeapu.

OIT 06roBopeHo Ta 3MIHEHO MICIIsI HATXOMKEHHS yCiX o0akaHb 1 MPOIO3UIiH BiJ poOOTOIaBIIIB,
BUITYCKHUKIB Ta 3100yBauiB BUI01 ocBiTH KIII im. Iropst CikopchKoro 1 cXBajieHO Ha 3acCiIaHHS
Kaeapu BUCOKOTEMIIEPATypHUX MaTepiajiiB Ta MOPOLIKOBOI MeTalnyprii (npomokon Ne  gio

« » 2020 p.)




1. TIpOMITTb OCBITHBOT TIPOTPAME ....eeiuvvveesieeessieessssreesssteessssessssseessssesssssssssssesssssessssssesssseenns
2. Tlepestik KOMIOHEHT OCBITHBOL IPOTPAMI ......vvevereiecvreriiseseseseseesesesesesss st s s sese s
3. CTpyKTypHO-JIOT1YHA CXEMA OCBITHBOT IPOTPAMH ....vvivvviereiiresieesiessiesssessseesnessseesneesseesnens
4. ®opma BUITYCKHOI aTeCTAIll 3700YBAUIB BULIOT OCBITH ... .vveiureeririeiriasieessreessessnessnessnnes

5. Martputis BiANOBIZHOCTI IPOrpaMHUX KOMIIETEHTHOCTEH KOMIIOHEHTaM OCBITHBOI
10010 0 1Y 1 S TSP PP UPPTOPRROPROP

6. Matpurisg 3a6e3nedeHHs MporpaMHUX Pe3yNbTaTiB HABYAHHS B1AMOBIIHUMU
KOMITOHEHTAMHM OCBITHBOT TIPOTPAME ......vveertreenteeasteessseessseessseessseassesasessnsesssseessssessneesseesnsesas



1. MIPO®LIb OCBITHHOI MIPOT'PAMUA

3i cmeniaabHocTi 132 Martepiajio3HaBCTBO

1 — 3araubHa indopMmanis

IToBna HazBa 3BO
Ta
THCTUTYTY/(PaKyIbTETY

Hamionanenuii  TexHiunuiéi  yHiBepcuteT  Ykpainm  «KuiBchkuii
nojiTexHiunuii iHcTuTyT iMmeHi Iropst Cikopcbkoro» / iHXKEHEPHO-
¢iznynuil pakyapTeT

Cryninp BHUIIOI
OCBITH Ta Ha3Ba
kBaidikaIii MOBOIO
OpHTiHAITY

CtymiHp — MaricTp
KBasidikarist OCBITHS — MaricTp 3 MaTrepiajJo3HaBCTBA

Pisens 3 HPK

HPK VYkpainu — 8 piBeHb

Odimiiina Ha3Ba
OCBITHBOI TPOrpaMu

HanoTexHoorii Ta KOMIT' FOTEPHUI IU3aiiH MaTepiatiB

Tun quruioMy ta
00CAT OCBITHBOT

Juninom marictpa, omuHAYHUK, 90 KpeauTiB, TepMiH HaBYaHHSA | piK,
4 micsn

porpaMu
HasBHicTh Ceprudikar mpo akpeauraiito cepis HJ[ Ne 1192624 Bunanuit
aKkpenuranii MinicTepcTBOM OCBiTH 1 Hayku Ykpainu. Tepmin aii cepTudikara 10
1 nmumas 2023 p.
IlepenymoBu HasiBHicTh cTynens 6akanaBpa
Mosa(u) VYkpaiHcbka/aHrmiicbka
BUKJIaJJTaHHS
Tepmin it Jo HacTynHOT akpenuTanii

OCBITHBOI ITPOrpamu

InTepuer-agpeca
MOCTIHOTO PO3MIILIEHHS
OCBITHBOI ITPOrpamMu

www.kpi.ua
www.iff.kpi.ua

2 — Meta ocBiTHBOI MporpamMu

[TinroToBka axiis,

3JaTHOTO BHUPINIYBAaTH CKJAJHI

3ajjauyl  Ta MpobiemMu y ramysi

MaTepiajJo3HABCTBA Ta 3/11MCHIOBATH IHHOBALINHY NPOQECiiiHy AisUIbHICTD



http://www.kpi.ua/
http://www.iff.kpi.ua/

3 — XapaKTepHCTHKA OCBITHBOI IporpaMu

[Ipenmerna
00J1aCThb

TeopeTnunuii 3MICT TpPEAMETHOI 00JacTi - TOrMHOJeHI 3HAHHS
MaTepialo3HaBCTBA, TEPMOJMHAMIKH, EJIEKTPOJMHAMIKH, TEIUIO- Ta
MacorepeHocy, (i3uKd Ta XiMmil TBEpPAOro Tijia, KBAHTOBOI MEXaHIKH,
CTPYKTYPHOTO  aHaji3y, KOHJCHCOBAaHOTO CTaHy Ta (a30BHX
MEPETBOPEHb, TEIUIOBOTO BILIMBY, MOBEPXHEBUX Ta KAMUISPHUX SIBUIIL,
SIK1 HEOOX1TH1 JUTsl OIUCY, MPOTHO3YBAaHHS Ta YIPaBIiHHS CTPYKTYPOIO
Ta BJIACTUBOCTSMU MatepianiB. OCHOBU oprasizaiii Ta MpOBEICHHS

HayKOBHX JTOCJTIJIPKEHb. CyuacHi npoOaemMu B ramsysi
MaTepiallo3HaBCTBA.

MeToau, METOMWUKH Ta TEXHOJIOTiI — METOMW aHamily, CHHTE3Y,
HAYKOBOTO IPOTHO3YBaHHH, ontuMmizamii  TEOPETUYHI Ta

eKCTIEPUMEHTAIbHI METOAM Ta METOAWMKH JIOCHIDKEHHS — 3ajad
npeaMeTHoi  o0jacTi, 30KpemMa MaTeMaTHYHOro Ta (i3uyHOTO
MOJICIIIOBAHHSI Ta MPOTHO3YBAHHS CTPYKTYPH MaTepiaiiB i MPOIECIB,
JIOCTIPKEHHS CTPYKTYPH, (Pi3UYHUX, MEXaHIYHUX, PYHKI[IOHATbHUX Ta
TEXHOJIOTIYHUX BJIACTHBOCTEH MarepianiB. Meromu 1 TexHOJOTIT
BUTOTOBJICHHSI, 00POOKH, KEPYBaHHS CTPYKTYPOIO Ta BIACTHBOCTSIMH,
JIarHOCTUKU MaTepiajiB, BATOTOBJICHHS BUPOOIB 3 HUX Ta yTUIII3aIlii.

CydacHi MeTOAM Ta TEXHOJOTril oprasizaiiifHoro, iHQopmalliitHoro,
MapKETUHTOBOTO, TPAaBOBOTO 3a0e3MeUeHHs] HAayKOBHUX JIOCIIIKEHb,
OCBITH, BUpOOHUIITBA. BUKOHAHHS HAYKOBO-IOCIiTHOI pOOOTH.
Inctpymentn Ta oOnanmHaHHis — 3aco0u  1HGopMariiHO-
KOMYHIKaI[IfHUX TEXHOJIOT1H Ta ri1o0anbHUX 1HPOPMaLIHHUX pecypciB
y BUPOOHWYIN, MOCHIAHUIBKINA Ta TMeNaroriyHid JiSIBHOCTI Y
crieriabHOMYy KOHTEKCTi. OOnagHaHHA 7S JOCTIKEHHS XIMIYHOTO
Ta (a3oBOTr0 CKIAMY, CTPYKTYpH Ta TOHKOI CTPYKTYpH, MEXaHIYHHX,
GI3MYHMX, TEXHOJIOTIYHHX Ta (YHKIIOHAJIBHUX  BJIACTUBOCTEH
MaTepiajiB, MEXaHIYHOi Ta TepMidHOi 00poOku. I[HCTpymeHTanbH1
3aco0M  MporpaMyBaHHs 31  CHELIali30BaHUM  INPOrPaMHUM
3a0e3neueHHsIM Ui MOJICNIOBAHHS  CKJIAJy, CTPYKTypH Ta
BJIACTUBOCTEH, MPOIECIB BUTOTOBJIEHHS Ta 00pOOKM MaTepialliB

OpienTariis
OCBITHBOI TPOTPaMu

OcaiTHBO-TIpOdeEciiiHa

OcHoBHUI (okyc
OCBITHBOI ITPOrpamMu

SBuma Ta mpomecHu, NOB’s3aHI 3 (OpPMyBaHHAM CTPYKTYpU Ta
BJIACTMBOCTEH  HEOpPraHIYHMX  Ta  OpraHiYHUX  MaTepiajis,
BUTOTOBJICHHAM, OOpOOKOIO,  eKCIUTyaTalli€lo, BUIPOOYBaHHSIM,
YTHJII3AII€I0 Ta aTECTAIlEI0 MaTepialiB Ta BUPOOIB 3 HHX.

Kiro4oBi ci10Ba: MaTepiano3HaBCTBO, KOMIIO3UTH, TOKPUTTS,
HAHOTEXHOJIOT1i, CTPYKTypa MaTepialiB, BIACTUBOCTI MaTepiais,
aHaJi3, CHHTE3, IPOTHO3YBaHHsI, ONITUMI3allisl, KOMII IOTepHE
MO/ICITFOBAHHSI, MATEMAaTHYHE MOJICITIOBAHHS, () I3UYHE MOJICITIOBaHHS,
IU3aiiH MaTepiaiiB, HAYKOBI JOCIIIXKEHHS, BUTOTOBIIEHHS BUPOOIB,
YTUITI3a1is

Oco0nuBoCTI
Iporpamu

Bes ocobnuBocrei

4 — TlpuaaTHicTh BUNYCKHUKIB /10 MPANEeBJIANITYBAHHS TA MOJAJIbIIOT0 HABYAHHS

[IpupartHicTs 10
MpareBIaNITYBaHHS

Moxe 06iiiMaTi IepBUHHI NOcaau iHXeHepa 0e3 KaTreropii, iHxeHepa-
TEXHOJIOTa, I1HXKEHEpa 3 MIATOTOBKM BUPOOHHUIITBA, I1HXKEHEpa 13
BIIPOBA/KECHHsI HOBOI TEXHIKH 1 TEXHOJIOT11, 1HKEHEpa-KOHTpoJepa

5




[Tomaneme [TpomoB>xeHHs OCBITH 32 TPETIM (OCBITHHO-HAYKOBHUM) PiBHEM BHIIOT
HaBYaHHSI OCBITH
5 — BukJjajaHHs Ta OLiHIOBAHHA
Buknaganus ta Jlekmii, mpakTU4HI Ta CeMiHAPCHKI 3aHATTS, KOMIT I0OT€PHI TPAKTUKYMH
HaBYaHHS 1 JabopaTtopHi poOOTH; KypCOBI MPOCKTH 1 pOOOTH, CaMOCTiiHa poOoTa
CTYJICHTA; TEXHOJIOT1sl 3MIIIIAHOT'O HaBYaHHSI, PAKTHKH 1 EKCKYpCIi;
BUKOHAHHS HAYKOBHX JOCIIPKEHb Ta MariCTepChKO1 TucepTamii
O1iHOBaHHSA PeiiTuHroBa cucremMa oIiHIOBaHHS, YCHI Ta MMCHhbMOBI €K3aMEHHU,
TECTYBaHHsI, 3aXHCT KYpPCOBHUX POOIT Ta IPOEKTIB
6 — IIporpamMHi KOMIIETEeHTHOCTI
[aTerpanpHa 31aTHICTh PO3B’SI3yBaTH CKJIAHI 3a/1a4i Ta MPOOJIEMH, MOB'sI3aH1 3
KOMITETCHTHICTb PO3p00KOI0, 3aCTOCYBAHHSIM, BUPOOHUIITBOM, BUIIPOOYBAHHSIM,
aTecTalli€lo, YTHII3alli€l0 HEOPTaHIYHUX Ta OpraHIYHUX MaTepiajiB Ta
BHPOOIB Ha X OCHOBI, 1110 ITepea0ayac BUKOHAHHS JIOCIIIIKEHb,
HaBYaJILHOTO IPOIIeCcy Ta/abo 3A1MCHEHHS IHHOBAIIIH Ta
XapaKTePU3YEThCS HEBU3HAYCHICTIO YMOB 1 BUMOT
3araabHi komnereHTHOCTI (3K)
3K1 31aTHICT 0 CUCTEMHOTO MHUCIICHHS, aHAJI3Y Ta CHHTE3Y
3K2 31aTHICTh BUSIBJISITH, CTABUTH Ta BUPINITYBATH NPoOIEeMU
3K3 3aTHICTH A0 MPOBECHHS JOCHTIHKEHb Ha BIIMOBITHOMY piBHI
3K 4 SnaTHicTIz reHepyBaTh HOBI 1/1€1 Ta peani3oByBaTH iX y BUTIIAAI OOIPYHTOBAHHUX
IHHOBAIIHKUX PIllICHb
3K'5 | 3gatHicTh BUKOPHCTOBYBATH HOBITHI 1H(OpMaIliiiHi TeXHOJIOT 1]
3K 6 3maTHICTh A0 ajanTailii Ta 1ii B HOBiM cutyarii
3K 7 BusHaueHicTh 1 HAMONETIMBICTE OO0 ITOCTABJIEHUX 3aBAaHb 1 B3SITHX 000B’SI3KIB
3K 8 3/1aTHICTh TpaIIOBATH aBTOHOMHO Ta B KOMaH/Ii, Y TOMY YHUCIIi y CKJIaJi
6araTonpoduibHOI Tpynu (axiBIiB
3K 9 3,Ha”.l“Hi(.3TB JIO TIOZIATILIIOTO ABTOHOMHOTO T2 CaMOCTIMHOTO HaBYaHHS Ha OCHOBI
HOBITHIX HaAyKOBO-TEXHIYHHX JIOCSITHEHb
3K 10 3gaTHiCTL ‘CHiJIKyBaTI/IC}I 1HO3eMHOI0 MOBOIO B Npo(eciiiHiil (HayKOBO-TEXHIUHI)
TISUTBHOCTI
3K 11 | 3naTHicTh CKJIaJlaTH HAYKOBI Ta HAYKOBO-TEXHIYHI 3BITH 3a pe3y/bTaTaMH poOOTH
daxoBi koMneTeHTHOCTI cneniaabHOCTI (PK)
PK 1 ;"naTHiCTL KPUTHYHOTO aHawi3zy Ta MPOTHO3YBAHHS XapAKTEPUCTHK HOBHX Ta
ICHYIOUHMX MaTepiajiB, MapaMeTpiB MPOIECIB IX OTpUMaHHs Ta 00pOOKH
DK 2 3/1aTHICTh 3aCTOCOBYBATH CIIEl1ali30BaH1 KpHuenTyaani 3HaHHA HOBITHIX METO/IIB Ta
METOAMK MOJIETIOBAHHS, PO3POOKH Ta JOCIIPKEHHs MaTepialiB
31aTHICTh MpaltoBaTH 13 JOCHITHUIBKUM Ta BUNPOOYBAJIBHUM YCTaTKyBaHHSIM
@K 3 |3acTocoByrOYM Cy4YacHI METOAM 1 METOJUKH EKCIIEPUMEHTY Y JabopaTOpHHX Ta
BUPOOHMYMX YMOBAX JUIsl BUPILICHHS 3aBJaHb B raly3i MaTepialo3HaBCTBA
DK 4 3n1aTHICTh OOIPYHTOBAHO 3/1MCHIOBATH BHOIp MaTepiatiB I KOHKPETHUX YMOB
eKcIuTyaTarii
dK 5 31aTHICTH OIIIHIOBATH TEXHIKO-€KOHOMIUHY €(EKTHUBHICTh JOCIIKCHb,
TEXHOJIOTIYHMX MPOIIECIB Ta IHHOBALIHHUX PO3POOOK 3 ypaxyBaHHSIM HEBU3HAUYEHOCTI
YMOB 1 BUMOT
dK 6 31aTHICTh TPOBOIUTH AOCTIAHUIIEKI pOOOTH, CTaHAAPTHU3AIIIO0 cepTHUdIKaIifo 1
aKpeIUTAallil0 MaTepialliB Ta BUPOOIB Ha mijicTaBi 0a30BUX 3HAHD
DK 7 31aTHICTh JOTPUMYBATUCH NPO(ECIHHUX 1 ETHYHUX CTaHIAPTIiB
OK 8 31aTHICTh OOTPYHTOBAHO 3/1IMCHIOBATH BHOIp OCHOBHUX TEXHOJIOT1M BUTOTOBJICHHS,
00po6eHHs, BUIPoOyBaHHS MaTepialliB Ta BUPOOIB JJIs1 KOHKPETHOTO BUKOPHCTAHHS
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OK 9

31aTHICTh PO3POOJIATH IIPOrpaMu, OPraHi30BYBAaTH Ta IIPOBOJIUTH KOMILICKCHI
BUNPOOYBaHHS MaTepiaiiB, HamiB(paOpukariB Ta BUPOOiB

oK

10

3/1aTHICT, 3aCTOCOBYBAaTHM CHUCTEMHHMM MiJIXiJ 10 BUPIMICHHS NPHUKIATHUX 33134
BHPOOHUIITBA, 00pOOKH, EKCIUTyaTallii Ta yTHIi3allii MaTepiajiiB Ta BUpOOiB

oK

11

31aTHICTh BUKOPUCTOBYBaTH (yHIAMCHTAIbHI 3HAHHS 3 Marepialo3HaBCTBa Ta
CydacHe TporpaMHe 3a0e3MeyYeHHs Ui MPOrHO3YyBaHHSA (I3MKO-XIMIYHHX Ta
MEXaHIYHHUX BJIACTUBOCTEH, IUIsI CTBOPEHHS (DI3MUHUX Ta KOMII IOTEPHHX MOJIeNei
MPOIIECIB, AJII MPOEKTYBAHHS Ta CTBOPEHHS 13 BUXITHUX MaTepialliB Pi3HOTO CTYIICHS
JUCTIEPCHOCTI KOMITO3UTIB 13 Hamepea 3alaHuMu (YHKI[IOHAIbHUMU BJIACTUBOCTSIMU
JUTSL IEBHUX YMOB €KCIUTyaTaii

DK

12

3naruicts BukopuctoByBatu [IK B iHKeHEepHHX po3paxyHKax

oK

13

31aTHICTh A1arHOCTYBATH 1 aHAI3yBaTH XapakTep pyHHYBaHHSI KOMIIO3HTIB i
MTOKPUTTIB 13 BUXiTHUX MaTepiajiB pi3HOTO CTYIEHS AUCIEPCHOCTI

DK

14

31aTHICTh TPOBOIUTH JOCTIPKEHHS CTPYKTYPH KOMITIO3HTIB 1 TIOKPHUTTIB 13 BUXITHHX
MaTepialiB Pi3HOIrO CTYIEHS TUCIIEPCHOCTI METOAaMHU MIKPOCKOITi1, aIcCOPOLIHHOIO 1
€JIEKTPOHHO-30H/I0BOTO aHAaJI3y, PEHTTE€HIBCHKOTO TUGPAKIIIHOTO EKCIIEPUMEHTY
TOIIIO 13 TIIMOOKUM PO3YMIiHHSM (DI3UYIHOT CYTHOCTI 1 MOKITUBOCTEH METO/IIB Ta
KPUTUYHHUM aHATI30M HOTO Pe3yiIbTaTiB

oK

15

31aTHICTh BUKOPUCTOBYIOUM 3HAHHSA KiHETHKH (Da30BUX MEPETBOPEHb B CHCTEMI 3i
CKJIQHOIO  JiarpamMor0  (a30BUX piBHOBar Bu3HA4yath (Ha30BUH CKiIax Ta
MIKPOCTPYKTYPY KIHIIEBOTO MPOAYKTY, PO3POOJATH TEXHOJIOTIYHI  CHOCOOH
YHUKHEHHS a00 mocinalieHHs JaHKH, 110 JIIMITYe rpoliec (a30BUX MEPETBOPEHD

oK

16

3/1aTHICT, BUKOPWUCTOBYBATH HA TPAKTHIl yMIHHS B OpraHi3amii JOCITITHUIBKHX
poOIT B ramy3i MaTepialio3HaBCTBa, HpodeciiHol eKciuTyartalii 1 KOHTpOJIO 3a
poOoTOI0 cydyacHOro oOOJaJAHAaHHA 1 TNpuiaaiB Ta (QOPMYJIIOBAHHS HOBUX
JOCTIAHUIIBKUX 3aJ1a4 Ha OCHOBI MPO0OJIeM, SIKi BHHUKAIOTh

oK

17

3natHicTh 10 (GOpMyBaHHS Ta aprymeHrauli OocoOMCTUX MIpPKyBaHb 1 HayKOBOL
Mo3MIii Ha OCHOBI OTPUMaHMX JAHUX, YMIHHS aHaJi3yBaTH 1 POOMTH BUCHOBKHU 13
npobseM, sIKI BUHHMKAIOTh Yy MpodeciiiHii AisUIbHOCTI, OQOpMIISITH, MOAaBaTH 1
IIPE3EHTYBATH PE3yJIbTaTH BUKOHAHOI poOOTH

7/ — IlporpamHi pe3y/ibTaTH HABYAHHS

3HAHHS

3H 1

Jloriku Ta METO0JI0T11 HAYKOBOTO Mi3HAHHS

3H2

[TpuHIIMITIB MPOEKTYBaHHS HOBUX MaTepiaiiB, PO3pOOJICHHS Ta BAKOPUCTOBYBAHHS
(b13MYHUX Ta MaTeMaTUYHUX MOJIeNIel MaTepialiB Ta MPOLECiB

3H3

[IpuHIMITIB CHCTEMHOTO aHaJi3y, IPUYUHHO-HACIIIKOBUX 3B’ SI3KIB MK 3HaUyLTUMHU
(akTOopamMu Ta HAYKOBUMHU 1 TEXHIYHUMH PIIICHHAMH, 1110 TPUAMAIOTHCS IS
PO3B’sI3aHHS CKJIQJHUX MaTepiaJlo3HaBYUX 3a/1a4y

3H 4

MertoniB KOMaHJHOI poOOTH Ta e(eKTUBHOI B3a€EMOIl B MIDKHAIIOHAJILHOMY Ta
MDKAMCIUIITIHAPHOMY KOJIEKTUBI IPOTATOM BUpIIIEHHS podeciHHuX 3a1a4

3HS

3BITHOT TOKyMEHTAllii, 10 CKJIQJA€THCS 3a Pe3yIbTaTaMH POOIT 3 BUKOHAHHS
npodeciiHuX (HayKOBO-TEXHIYHUX ) 3a/1a4, MiATOTOBKH HAYKOBO-TEXHIYHUX
nyOJtiKalii, T0MOBiJeH Ta npe3eHTalii 3a pe3yabTaTaMi BUKOHAHUX JOCHIPKEHb

3H6

CyyacHuUX METOMIB PO3B’SI3YBaHHS BHUHAXITHUIIBKUX 3a7a4 Ta 3aXUCTy OO EKTIB
IHTENEKTyaIbHOI BJIACHOCTI, CTBOPEHHMX B XOII HpodeciiiHol (HayKOBO-TEXHIYHOI)
MISUTBHOCTI

3H7

[HO3emMHOT MOBM Ha PiBHI, IKU 3a0€3MeUy€e MOMXIIUBICTD CIIUTKYBAHHS Y
npodeciiHOMY CepeIOBUII Ta KOPUCTYBAHHS HAYKOBOIO Ta HAYKOBO-TEXHIYHOIO
JOKYMEHTAIJI€I0 B TPEIMETHIN 001acTi




3H 8

MeToauk po3paxyHKy EKOHOMIUHOi e(eKTUBHOCTI BHpPOOHHIITBA MarepiajiB Ta
BHPOOIB

3H9

MeHeKMEHTY SIKOCTI Ha MiJIPUEMCTBI

3H 10

Bumor BITYM3HSAHMX Ta MDKHApOJHMX HOPMATUBHUX JOKYMEHTIB  IIOJO
(bopMyIIOBaHHA Ta PO3B'A3aHHA HAYKOBUX Ta HAYKOBO-TEXHIYHHX 3a/1a4 PO3pPOOKH,
BUT'OTOBJICHHS, BUIIPOOYBaHHs, cepTUdikallii, yTuiizaiii MarepiaiaiB, CTBOPCHHS Ta
3aCTOCYBaHHS €()EKTUBHUX TEXHOJIOTiH BUTOTOBJICHHSI BUPOOIB

3H 11

TexHIYHUX XapaKTEPUCTHK Ta C€KOHOMIYHHMX ITOKa3HUKIB KpalluX BITUYM3HSHUX 1
CBITOBHX TE€XHOJIOTi/ BUTOTOBJIEHHS MaTepiajiB Ta BUPOOIB 3 HUX

3H 12

3aKOHOMIPHOCTEH BIUIMBY CTPYKTYPHHUX PIBHIB (ATOMHO-KpHCTaTiuHa, 1e()eKTHA,
3epHOBA Ta reTepodasHa, MiKpOCTPYKTypa, ME30- Ta MAKPOCTPYKTYpa) 1 XiMIYHOTO
CKJIQJly BHX1JTHOT'O TUCIIEPCHOTO MaTepially Ta TEXHOJIOTIi HOro OTpUMaHHS 1 00pOOKH
Ta QYHKIIOHAJIBHI BIACTUBOCTI JUISI CTBOPEHHS HOBHX MaTepiajiB

3H 13

@Di3MYHUX OCHOB MIITHOCTI 1 pyHHYBaHHS I IIarHOCTYBAaHHS 1 aHAII3y XapaKkTepy
pylHYBaHHSI KOMIIO3HTIB 1 MOKPUTTIB 13 MaTepialliB pi3HOTO CTYNEHs IUCIIEPCHOCTI

3H 14

Kinetnku pa3oBuX mepeTBOPEHb B CHCTEMI 31 CKIIQJIHOIO Jiarpamoro (ha3oBUX piBHOBAT

3H 15

CydacHUX KOMIIO3HUTIB 1 IOKPUTTIB 13 MaTepiaiiB 3 pi3HUM CTYIIEHEM JIUCIIEPCHOCTI Ta
TeOopii i TEXHOJIOT1T IX OTPUMaHHS JIJIsl IPOSKTYBAHHS 1 CTBOPCHHS HOBUX 13
HEOOX1THUM KOMIUIEKCOM EKCIUTyaTalliiHIX XapaKTePUCTUK

3H 16

[MpuHumiB cTBOpEeHHS (i3UYHHUX Ta KOMIT IOTEPHUX MOJEJeH, Cy4acHOTO MPOrPaMHOro
3a0e3redeHHs AU TPOBEICHHS 1H)KEHEPHHUX PO3PAXYHKIB, IPOCKTYBAaHHS Ta CTBOPEHHS
KOMITO3UTIB Ta IMOKPHTTIB i3 MaTepialliB 3 pi3HUM CTYIICHEM JIUCIIEPCHOCTI 13 HEOOX1THUM
KOMILIEKCOM €KCIUTyaTaIlliHUX XapaKTePUCTUK

3H 17

®Di3UYHOI CYyTHOCTI 1 MOMJIMBOCTEH METO/IIB MIKPOCKOITi1, aICOPOIIIIHOTO 1
€JIEKTPOHHO-30H/I0BOT0 aHaJli3y, PEHTI€HIBCHKOT0 TU(PaKLIHHOTO EKCIIEPUMEHTY
TOILO ISl AOCII/PKEHHS! KOMITO3HTIB 1 HOKPUTTIB 13 MaTepiajiB 3 pI3HUM CTYIIEHEM
JUCTIEPCHOCTI

YMIHHA

YM 1

3acTOCOBYBATH JIOTIKY Ta METOOJIOT1F0 HAYKOBOTO Mi3HAHHS

YM 2

3acTOCOBYBATH MPUHIIMITY MPOEKTYBAaHHS HOBUX MaTepiaiiB, po3po0aTu Ta
BUKOPHUCTOBYBATH (p13MYHI Ta MaTEMaTHYHI MOJIEJI MaTepiaiB Ta IPOLECIB

YM 3

3acTOCOBYBATH MPUHILIUIIN CUCTEMHOI'O aHalli3y, IPUUYMHHO-HACIIIKOBUX 3B’ SI3KIB M1k
3HA4YYIIUMHU (aKTOPaMU Ta HAYKOBUMHU 1 TEXHIYHUMHU PILICHHSIMH, 1110 TPUHMAIOTHCS
P pO3B’sI3aHHI CKJIAJHUX MaTepiaJlo3HaBYUX 3a/1a4

YM 4

Po3po0:asiTit HOBI METOM 1 METOAMKH JTOCIIIXKEHbh MaTepialliB Ta MpoIleciB Ha 0asi
3HaHb 3 METOI0JIOTIi HAYKOBOTO JTOCHIPKEHHS Ta crienudiku nmpobiaemMu, Mo
BUPIIIYETHCS

YM 5

AnantyBaTucsi B 3MIHHOMY MpoQeciiiHOMYy cepeloBHIll B TMpoleci SKICHOTO
BUKOHAaHHA NpodeciifHuX 3a1a4

YM 6

OpranizyBaTtd po3poOKy TporpaM 1 TMPOBEAEHHS KOMIUIEKCHUX JOCTIDKEHb Ta
BUINIPOOYBaHb MaTepianiB, HaniBhaOpHKaTiB 1 BUPOOIB

YM 7

BukopucTtoByBaTH ekcriepuMeHTaIbH1 METOIM JTOCIIKEHHS CTPYKTYPHUX, (P13UKO-
MEXaHIYHUX, eJIEKTPOPI3UIHNX, MATHITHUX, ONTHYHHUX 1 TEXHOJIOTTUHHUX
BJIACTMBOCTEHN MaTepiaiiB

YM 8

BuxopucToByBaTH METOIM MJIAHYBAHHS €KCIIEPUMEHTY, BUKOHYBATH
€KCIIEPUMEHTAJIbHI TIOCIIDKEHHS Ta 00pOo0JIATH 1X pe3yJbTaTh

YMO9

3acTOCOBYBAaTH HaBMYKM CKJIaJaHHs 3BITHOI JOKYMEHTAIII]l 3a pe3ysbTaTaMu pooiT 3
BUKOHAHHS TmpodeciiHux (HAyKOBO-TEXHIYHWX) 3a1ad, IMATOTOBKA HAayKOBO-
TEeXHIYHUX NyOJiKaliid, JIOMOBiNEH Ta Mpe3eHTaliil 3a pe3yabTaTaMd BHUKOHAHHUX
IIOCIIKEHD




YM 10

BuxopucToByBaTH Cy4acHI METOOW pO3B’sS3yBaHHS BHHAXITHHUIIBKUX 3a/1ad Ta
3aCTOCOBYBAaTH METOJM 3aXHCTy 00’ €KTIB 1HTEJICKTYaIIbHOI BJIACHOCTI, CTBOPEHHX B
X011 podeciitHoi (HayKOBO-TEXHIYHO) AiSUTBHOCTI

YM 11

3po3yMiIo 1 HEIBO3HAYHO JOHOCUTH BJACHI 3HAHHS, BUCHOBKM Ta TOSICHEHHS 3
mpo0yieM MaTepiano3HaBCTBA

YM 12

Bononiti iH03eMHOIO MOBOIO Ha PiBHI, SIKUW 3a0€31eUy€e MOXKIIMBICTh CIUJIKYBAaHHS Y
npodeciiHOMYy CepelOBHINI Ta KOPUCTYBAaHHS HAYKOBOI Ta HAyKOBO-TEXHIYHOIO
JOKYMEHTAITIE0 B IPEIMETHIM 00acTi

YM 13

Po3paxoByBaTy eKOHOMIUHY €()EeKTUBHICTh BUPOOHMIITBA MAaTEPiajiB Ta BUPOOIB

YM 14

OOrpyHTOBaHO MpHU3HAYATH TOKA3HUKH SIKOCTI MaTepiajiB Ta BUpOOiB

YM 15

3acTOCOBYBAaTH BHUMOTHM BITYM3HSHHMX Ta MDKHApOJHUX HOPMATHBHUX JIOKYMEHTIB
mono0 (GOPMYJIOBAaHHA Ta pO3B'A3aHHS HAYKOBHX Ta HAYKOBO-TEXHIYHHX 3a/1a4
pO3pOOKH, BUTOTOBJICHHS, BUNpPOOyBaHHs, cepTHdikaiii, yTuiizamii marepiamis,
CTBOPEHHS Ta 3aCTOCYBaHHS €()EKTUBHHMX TEXHOJIOTili BUTOTOBJICHHS BUPOOiB

YM 16

JleMoHCTpYBaTH O0Oi3HAHICTP Ta MPAKTUYHI HABUYKH B Tally3l TEXHOJIOTIYHOTO
3a0€31eUYeHHs] BUTOTOBJICHHS MaTepiajliB Ta BUPOOiB 3 HUX

YM 17

BpaxoByBaTH BILUTUB CKJIaay, CTPYKTYPH Ta pO3Mipy ii €JIeMEeHTIB, iX po3MoIiTy 3a
po3MipaMu Ha (hi3MKO-XIMI4HI Ta ME€XaHI4HI BJIaCTUBOCTI MaTepialiB i3 Pi3HUM CTYIEHEM
JMCIIEPCHOCTI 3 Hanepe] 3alaHMMHU (YHKIIOHAJIbHUMH BJIACTUBOCTSIMU

YM 18

BuxopucToByBaTH NPUHIUITK CTBOPEHHS (i3UYHUX Ta KOMIT IOTEPHHUX MOJIENIeH, CydacHe
mporpamMHe 3a0e3nedeHHs /s BUKOHAHHS 1HKEHEPHUX PO3PaxyHKiB, IPOCKTYBAaHHS Ta
CTBOPEHHS KOMITO3HTIB 1 HTOKPHUTTIB 3 HEOOX1THUM KOMIUIEKCOM EKCILTyaTalliiHuX
XapaKTePUCTHK 13 MaTepialliB Pi3HOTO CTYINEHs AUCIIEPCHOCTI

YM 19

B cucremi 31 ckiaiHOO IiarpaMoro Gpa3oBUX piBHOBAr BU3Ha4YaTH (pa30BHiA CKIaa Ta
MIKPOCTPYKTYPY KIiHIIEBOTO HPOIYKTY, PO3POOUTH TEXHOJIOTI4HI CIOCOOM YHUKHEHHS 200
NOCJIA0JICHHS JJAHKH, 110 JIIMITYe mpoliec (pa30BUX MEPETBOPEHb

YM 20

JliarHOoCTyBaTH 1 aHai3yBaTH XapakTep pyHHYBaHHS KOMIIO3HTIB 1 OKPUTTIB 13
MaTepiajiB PI3HOTO CTYNEHs IUCIEPCHOCTI

YM 21

JlouinsHO 0OUpaTH IS TOCTIHKEHHS KOMITO3UTIB 1 TOKPUTTIB 13 MaTepialiiB 3 pi3HUM
CTYIIEHEM JIUCIIEPCHOBTI METO/IM MIKPOCKOIII1, aICOPOLIIIHOTIO 1 €JIEKTPOHHO-
30H/I0BOTO aHaJII31B, PEHTI€HIBCHKOTO TM(PAKIIHHOTO KCIIEPUMEHTY TOIIIO

YM 22

BuxopucTtaByBaTy 3HaHHS Cy4aCHUX KOMITO3UTIB 1 IOKPUTTIB 13 MaTepiaiiB pi3HOIO

CTBOPEHHS HOBHMX KOIO3HTIB 1 MOKPUTTIB 3 HEOOX1THUM KOMILIEKCOM
eKCIUTyaTaIlifHUX XapaKTePUCTUK

8 — PecypcHe 3a0e3neueHHs peaJjizauii nporpamMmu

Kanpose 3abe3neueHns | BiamoBigHo 10 KaJpOBUX BUMOT MIOAO 3a0€3MEYCHHSI MPOBAKEHHS

OCBITHBOI JTisSTTLHOCTI 151 BinosigHoro piBHs BO (mogaTtok 12 mo
Jlinensiiinux ymoB), 3atBepkenux [loctanoBoro KaGinery MiHicTpiB
VYkpainu Big 30.12.2015 p. No 1187

MarepianpHo-TexHIYHE | BiamoBigHO 10 TEXHOJIOTIYHUX BUMOT II0JI0 MaTEPIaIbHO-TEXHIYHOTO
3a0e31eueHHs 3a0e31edYeHHs OCBITHBOI TISUIBHOCTI BiAMoOBiHOTO piBHSI BO (101aTOK

13 no Jlinensiitnux ymoB), 3atBepkeHuX [locranoBoro Kabinery
MinictpiB Ykpainu Big 30.12.2015 p. No 1187

[ndopwmariiiine Ta BiamoBigHO 10 TEXHOMOTIYHUX BUMOT IIOA0 HABYAJIHEHO-METOAYHOTO
HaBYAJILHO-METOANYHE | Ta iH(hOpMAIIHHOTO 3a0e3MeUeHHs OCBITHBOI JiSUTPHOCTI BiJTIOBITHOTO
3a0e3meyeHHs piBast BO (momatku 14 ta 15 no JlineH3iMHUX yMOB), 3aTBEPIKEHUX

ITocranoBoro Kabinery MinictpiB Ykpainu Bix 30.12.2015 p. Ne 1187




9 — AkageMiuHa MOOLJIBHICTD

HamionaneHa kpeauTHa

MO>KIIUBICTh YKJIaJIaHHS YTOJI TIPO aKaJIeMidHy MOOUIBHICTh Ta MPO

MOOUTBHICTh NOJBIHE TUIIOMYBaHHS
Mixknaponna kpenutHa | 3a mporpamoro Erasmus+ KA1 gitote yrogu 3 Katomuubkum
MOOLITBHICTh yaiBepcureToM (M. JIboBeH, benbris) 1 HamoHanbHO0O MIKOJIO XiMii

(m. Jlinne, @pantis), y 2018 porti mogaHo MPOEKT MO aKaaeMIdHIN
MoOinbHOCTI 3 YHIBepcuTeToM TpancuibBanii (M. bpamos, PymyHis).
3a nporpamoro Mevlana mignucaHo TOTOBIp MO aKaaeMidHIN
MoOinpHOCTI 13 Jymmyminap yHiBepcutetoM (M. Kyrax's, Typeuunna).
Yrona npo noABiHHUNA TUTIIOM 3 TeXHIYHUM YHIBEPCUTETOM

M. Marne6ypr (I'epmanis)

HaBuanus iHo3eMHHX
3100yBaviB BUIIOT
OCBITH

BuknaganHs aep)kaBHOI0 a00/Ta aHTIIIMCHKOIO MOBAMHM

2. MIEPEJIIK KOMIIOHEHT OCBITHbOI IPOI'PAMMU

. . . . ®dopma
KomnoHeHTH ocBiTHROI IporpamMu (HaByaJibH1 KinpkicTh .
Kox u/n TUCIUIUTIHY, PAaKTUKH, KBasTiikariitHa poboTa) KpEINTIB TIACYMKOBOTO
’ ’ KOHTPOJIIO
1] 2 | 3 | 4
1. O6oB’s13k0Bi (HopMaTuBHi) KomnonentTu OI1
1.1 Iuku 3arajbHOI MiATOTOBKH

30 1 IHTeNnexTyanbHa BIACHICTH Ta MATEHTO3HABCTBO 3 3aiik
30 2 | Cranuii iHHOBaLlIHHUM PO3BUTOK 2 3amik
30 3 Hp‘aKTI/I‘IHI/II\/'I Kypc  IHHOIOMOBHOTO  HAayKOBOI'O 3 3anik

CIUJIKYBaHHSI
30 4 MeHeKMEHT cTapTan MPOeKTiB 3 3aiik

1.2. Ilmky1 nmpogeciiiHOl MiATOTOBKH

I10 1 [H)xeHepHe MaTepialo3HaBCTBO 4,5 Ex3amen
I10 2 | di3uka MILHOCTI Ta pyHHYBaHHS 2 3amik
ITO 3 | Bubip i koM’ IOTepHHI AU3aiiH MaTepiaiiB 4 Ex3ameH
104 | ®a3oBi piBHOBaru Ta (pa3zoBi NePEeTBOPEHHS 4 Ex3amen
II05 | Ilpaktuka HaykoBux jnociuimkens (HIPC) 7 3amik
o 6 Kpr‘OBa pobota 3 mucuuruiinu IIpakThka HayKOBHX 1 Sarix

nociipkens (HIPC)

JocaignnubKuii (HayKOBHiT) KOMIIOHEHT
ITO 7 | HaykoBa poboTa 3a TEMOIO MaricTepchbKoi qucepranii 4 3amik
I1O 8 | Ilpaktuka 14 3amik
10 9 | IlinroroBka i 3aXUCT MariCTepChbKoi Jucepranii 16 3axucT
2. Bubipkosi komnonentu OIT
2.1. uka npogeciiinoi nixroroBku (BudipkoBi 0CBiTHIi KOMIIOHEHTH 3
(pakyabTercbkoro/kageapaabioro Karasoris)

I1B 1 OcsaitHiit kommoHeHT 1 ®-Karanory 5 Ex3amen
I1B 2 | OcgitHiit komnonent 2 ®-Karanory 3) Ex3amen
I1B 3 | Ocgirniit komnoHeHnT 3 d-Karanory 4 3aimik
I1B 4 | Ocsitniit komnoHeHT 4 ®-Karanory 5 Ex3amen
IIB 5 OcgiTHit komnoneHT 5 @-Katamory 3,5 3aimik

10




| 2

3aranpHui 00cAr 000B’I3KOBUX KOMIIOHEHTIB: 67,5

3aranpHUi 00cAT BHOIPKOBHX KOMIIOHEHTIB: 22,5

OO0csT OCBITHIX KOMIIOHEHTIB, 110 320€3Me4yI0Th 3100yTTsI 675
KOMIleTeHTHOCcTel Bu3Havennx CBO ’
3ATAJIBHUM OBCSTI OCBITHbOI ITPOI'PAMHU 90
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3. CTPYKTYPHO-JIOI'TUHA CXEMA OCBITHbOI IPOI'PAMHU

[ 1 cemecTp ] . [ 2 cemecTp ] . [ 3 cemecTp ]

e R
MpaKTUYHUI KypC iIHLIOMOBHOIO HayKOBOFO

CNiNIKYBaHHA
N Y,
) I ( N
IHTeneKkTyanbHa . MeHeasKMeHT .
BNACHICTb Ta I cTapTan NpoeKTiB
\_ NaTeHTO3HaBCTBO | | S )
( N ) e . )
Cranun . OCBITHIn

iHHOBALiHWI | KOMMOHeHT 1

S PO3BUTOK ) S )

MpakT1Ka HaykoBux gocnigxeHb (HAPC)

—

N\ )

|
|
|
|
|
|
|
|
|
|
|
Kypcosa poborta 3 I
|
|
|
|
|
|
|
|
|
|
|

~ |
IHXeHepHe
| MaTepianosHascTso | MpaKTMKM
( . . ) HayKoBUX
®di3nKa miyHoCTi i | ,D,OCZi,D,)'KeHb
pY1HYBaHHSA ) | (HAPC)
. )
Bubip i 5 | ~ — ~
KomN' toTepHWUi OcsiTHiN
| Av3aiiH maTepianis | I KOMMOHEHT 2
s . - - J
®a30Bi piBHOBArM i I ~ ~
basosi OcBiTHIn
KOMMOHEHT 3
\_ MEpeTBOpeHHA | I
(& _J
4 . )
I OcBiTHIn
| KOMMOHEHT 4
I \ J
( .o )
OcBiTHIN
| KOMMOHEHT 5
I G J
0608'A3K0Bi (HOPpMaTKBHI) 3araibHi KOMMoHeHTH Ofl ]
[ 060B’sA3K0BI (HOpmaTUBHI) NpodeciliHi KomnoHeHTH O ]
[ BubipkoBi npodeciiiHi KomnoHeHTN Ol }
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4. POPMA BUITYCKHOI ATECTAIII 310 YBAUIB BAIIO1
OCBITH

Bunyckna arecrairisi 3700yBadiB BUIOI OCBITH 32 OCBITHBOIO INpoOTpamMoro Haromexuonocii
ma Komn romepuuil Ouzatin mamepiaiie MPOBOJAUTHCS y GOpMi 3aXUCTy KBaidikaiiiHoi poOoTH Ta
3aBEpIIYETHCSl BHJIAYCI0 JOKYMEHTa BCTAHOBJIEHOTO 3pa3ka MpPO MPUCYHKEHHS HOMY CTYMHEHs
Macicmpa 3 TPUCBOEHHSAM KBamidikauii: macicmp 3 Mamepianosnaécmea, 3a OCBITHBO-
npodeciiinoro mporpamoro Hanomexnonoeii ma komn romepHutl Ou3atin Mamepiaiie.

BumyckHa aTecrairist 3MiiCHIOETBCS BIIKPUTO 1 MyOII9HO.
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IIIOBIITHOCTI IIPOIrPpaAaMHHUX KOMIIETCHTHOCTEH KOMIIOHEHTaAM OCBIiTHBOI nmporpamm
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6. Mannuﬂ 3a0e3MmeYeHHA NPOrpaMHuX pe3yJIbTaTiB HABYAHHSA BIANOBIIHUMH KOMIIOHEHTAMH OCBITHLOI NporpamMu
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