MIHICTEPCTBO OCBITH I HAYKH YKPAIHU
KAPIIATCbKHHA HAIIIOHAJIbHUHA YHIBEPCUTET
IMEHI BACHJISI CTE@AHUKA

OCBITHBO-IPO®ECIHHA [IPOT'PAMA
“MATEPIAJIO3HABCTBO”
Apyroro (MaricrepcbKoro) piBusi
3a cnenianbHicTio G8 Martepiano3HaBcTBO
rajiysi 3Hanb G IH:keHepisi, BAPOGHHUTBO Ta OYAIBHHUTBO

OceiTna kBanidikauis: Maricrp 3 matepiaso3snaBcrsa

Q EHO BYEHOIO PAJ/IOIO
BAeHOT paau Irop HEITEHAA

;.n Ne 09 Bia ‘Mepn‘ﬁ{;ZOZS p.)

OcBiTHSI nporpaMa BBOAHTHLCA B il0

3 “01” Bepecus 2025 p.

B.o.pexTopa erop HENEH/IA

(naka3 Ne 763 Bi}%;” l}ﬁ'@ﬂﬂ 2025 p.)

Isano-®pankiBcebk, 2025




JIUCT ITOI'OJKEHHA

OcsiTHbO-nIpodeciiiHOl MporpaMu

3ATTPOITOHOBAHO: o A

/e -
["apaHT ocBiTHBOT porpamu(_//~~" _ Bormax PAYIU

Ynenu po604oi rpynu

borman ITYKIIILI
Mupon [PYIIELIBKUIA

o " Bacuns CABUMH

BHECEHO:

Kadenpa npuxiagHoi $i3uky i MaTepiaio3HaBCTBa

ITpotokon Ne 1 Binm «26» cepnius 2025 p.
3aBinyBau kadenpu O Bonogumup KOLIFOBUHCHKUM

[TOI'OJIXXEHO:

BueHoro panoio ¢hi3HKo-TEXHIYHOTO (aKyJIbTeTy

[Ipotokon Ne 1 Bifg «26» ceprHs 2025 p.

I"onoBa BUeHOI paau s IBan I"’ACIOK

HAJJAHO YMHHOCTT:
Haka3 pextopa Ne 763 Bin «02» Bepecns 2025 p.

BBEJIEHO B JIIO 3:
«1» Bepecus 2025 p.

HaBuajibHO-METOAUYUHUN BiAIILT
Hayansauk ‘97'/ Ipuna COJIOHELIb

7




I. HIEPEAMOBA

OcsitHbo-TIpodeciiiHa nporpamMa «MaTepiano3HaBCTBO» — pealisyerses Ha  6asi
[IpuKapnaTCHKOro HalioHambHOTO YHiBepcutery imeni Bacuns Credanuka. OIIII
criemianbHOCT] 132 Matepiano3HaBeTBo raiy3i 3Hasb 13 MexaHiuHa iHKeHepisa po3pobiieHa
BimmoBizHO 10 BUMoOr 3akony Ykpainu «[Ipo Buury ocBity» Bix 01.07.2014 Ne 1556-VII Ta
Crapmapry Bumoi ocBiT Ykpainu nepmoro (6akajJaBpChKOTro) piBHS, 3aTBEPIKEHOTO
Hakazom MOHY Nel423 Big 17.11.2020 poky, Ta Biamosiaao ao Iloctanosu KMY Bin
30.08.2024 3a Nel021 nepeiiMenoBana Ha creuiagbHicTs G8 Marepiano3HaBcTBO rajysi
3HaHb G [mkeHepis, BUpOOHUITBO Ta Oy AiBHUITBO.

Bigmosimae apyroMy (MaricrepcbKoMy) piBHIO BHINOI OCBITH Ta 7 pIBHIO
HarionansHoi pamMku KkBanidikauiii, 3arBepkeHoi IloctanoBoio Kabinery MinicTpis
Vkpainn Ne 1341 Bim 23.11.2011 p. «Ilpo 3arBepikeHHa HanioHanbHOi paMKH
kBagidikaniii» (i3 3MiHamu, BHeceHuMmu 3rigHO 3 [locranoBoro KabGinery MinicTpiB
Vkpaiau Ne 509 Big 12.06.2019 p.).

OcsiTHpO-nIpodeciiina mporpaMa «Martepiao3HaBCTBO» APYroro (MariCTepchbKoro)
piBHf BHIIOI OCBiTH ranysi 3HaHb G ImkeHepis, BUpOOHUIITBO Ta OyIiBHULTBO,
criertianbHocTi G8 Marepiano3HaBCTBO BBOJMTHCH BIEpIUE, pO3MIIAHYTa Ta 3aTBEPKEHA
Buenoro panoro [IpukapraTcbKoro HalliOHAJIBHOrO yHiBepcHTeTY iMeHi Bacuns Credanuka
(mpotokos Ne 4 Bix 25 Gepesns 2025 p.); HagaHO YMHHOCTI Haka3oM pextopa Ne 31/06-10-c
Big 25 O6epesns 2025 p. Ta BBoguthed B 1ito 3 01 BepecHs 2025 poky.

BiamoBigHo m0 Haka3iB MiHicTepcTBa OCBITH I Haykd YKpainu Bin 14 KBiTHA
2025 poky Ne 565 «IIpo nepeiimeHnyBanHa [IpuKapmaTchKOro HalliOHaJIBHOIO
yHiBepcuTeTy iMeHi Bacuns Credanmka Ta HOro BiIOKPEMIIEHOTO CTPYKTYPHOIO
migposmimy», Bim 08 cepmus 2025 poxy Ne 1125 «IIpo 3arBepmxenHs CraryTy
Kapnarcbkoro HanioHanpHOro yHiBepcuteTy iMeHi Bacuinsa Credanukay Ta BiAOBIAHO 10
yxBani Buenoi paau KapmaTcekoro HalliOHaIBHOTO YHiBepcHTeTy iMeHi Bacuns
Credannka Big 27 cepmus 2025 poky, npotokos Ne 09 B OCBiTHiM nporpami BHECEHO
3MiHH B YaCTHHI Ha3BU YHIBEPCHUTETY Ta BBeJeHO B Ait0 3 01 BepecHda 2025 poky HakazoM

pektopa Ne 763 Bin 02 Bepechs 2025 poky.




Po3pobieHo poGoYor0 Tpymow y CKIIaji:

1. moxropa @izuMKO-MaTeMaTHYHHX Hayk, mpodecopa Pauis bormanaa IsaHoBHYa —
rapaHTa

2. nokropa (izmko-mMareMaTHUHHMX Hayk, npodecopa Komobuncrkoro Bosoxumupa
Onerosuua

3. nokTOpa Bi3uKO-MaTeMaTHYHKX Hayk, npodecopa Boituyk Bonoaumupu Muxaiinisnu
4. joktopa Bizuko-MaTeMaTHYHUX HayK, npodecopa Spemis IBana [lerposuua

5. mokTopa TexHiYHUX Hayk, AouenTa [Ipucsoknioka ITasna Mukonaiosrnya

6. mupektopa 3aBoxy “Ilpecmamn” [Iykima bornana Crenanosnya

7. nposimHoro imkeHepa-kocTpykropa OKB 1m0 NpOEKTyBaHHIO KOJIHHOI TEXHIKH,
imKeHepa-KoOpAMHATOPA 3BapIOBAILHUX poOiT ['pymenskoro Mupona Bonoaumuposny

8. BUIyCKHMKa cniemianbHOCTi 132 «Matepiano3HasctBo» CaBunHa Bacuins

Pernensii-BiAryku 30BHILIHIX CTEUKXOJIIEPIB:

JIOKTOpa TEXHIYHHX HaykK, wieH-kopecnonaeHT HAHY, mupexropa InctutyTy mpobiaem
Marepiano3HaBcTBa barmoka ['eHanis AHarosniioBrya

JIOKTOpa TEXHIYHMX HayK, Mpodecopa KadpeapH eKCIUTyaTalil Ta pPEMOHTY MalluH
L{eHTpaJIbHOYKPaiHCHKOTO HAIIOHAJIBHOTO TEXHIYHOTO YHiBepcuTeTy AyiiHa BikTopa
BacunsoBuua

JOKTOpa TEXHIYHHX HAyK, CTapIlOro HayKOBOIO CIiBpOOITHHKA BiIALTY (i3UKO-XiIMIYHUX
METO/IiB 3Mil[HEHHS Ta 3axMcTy MmeTaniB Dizuko-MexaHiuHoro iHcTUTYTY iM. [.B.Kapnenka
HAH Vxkpainu Ctynenta Muxaiina Muxaiinosuya




1.

Ipodisp ocBiTHLO-Npodeciiinol nporpamn "Matepianosnascrso

nporpamu 3i cneniaabHocTi G8 Marepiajio3HaBCTBO

1 - 3araabHa ingopmanis

IloBHa Ha3Ba BHIIOI'O

Kapnatcekuii HanionaisHu# yHiBepenTeT iMeHi Bacuna Creganuka,

L TS NI (i3uKo-TexHIUHMI (aKyIbTeT,
3aK/ay Ta . . .
kadeapa OpHKIaaHOi (i3HKH i MaTepialo3HaBCTBA
CTPYKTYPHOTO
migpo3alTy

Cryninb BHINOY
OCBITH Ta Ha3Ba
kBadigikamii
MOBOI0 OPHTIHAJTY

Marictp

MaricTp 3 MaTepiaJo3HaBCTBa

Odiuiiina nazsa
OCBITHBOI IPOrpamMu

Marepiao3HaBcTBO

Tun auniioMa ta
o0cHT OCBITHBOY
NporpamMu

JumioM Marictpa, ogunuunuii, 90 kpeauris €EKTC, TepMin HaBuaHHs 1
pik 4 micsi

®opma 3100yTTH
OCBIiTH

Ouna (1eHHA)

HassnicTh

aKpeauTanii Bnepine

Huxn/piBens
HPK VYxkpaiuu — 7 pisens, FQ-EHEA — npyruit muki, EQF-LLL — 7
piBEHb

IlepeaymoBn

Jlns 3106yTTS OCBITHBOTO PiBHA «MaricTp» MOXYTh BCTyIaTH 0cobH, 110
3000y 1M OCBiTHi# piBeHb «OakanmaBp». IS BCTYNMHHKIB, sKi 3100ynu
cTymiHp OakamaBpa 3a iHmWow (kpiMm G8 Martepiano3HaBcTBO
CHEIiAJIBHICTIO) MAa€ MPOBOMUTHCA BCTYNHE BHIPOOYBaHHS, Ha SIKOMY
BCTYNMHHK TOBHHEH NPOJAEMOHCTPYBAaTH KOMIIETEHTHOCTiI 1 pe3yJIbTaTH
HABYaHHS, BH3HAYCHI CTaHJapTOM BHINOI OCBITHM OCBITHBOIO piBHA
«bakanaBp» creriatbHocTi 132-Marepiaio3HaBcTBO.

Moga(n) BUKJIaJaAHHSA

yKpaiHChKa (B Mexax aKaJeMiyHoi MOOIIBHOCTI — NOJIbChKA, aHIIIIHCHKA)

Tepmin aiil oeBiTHLOT
NporpamMu

BBOAMTECA BIICPIIC

InTepHeT-anpeca
nocritHoro
PO3MillleHHS OITHCY
OCBITHBOY IpOrpamMu

https://nmv.pnu.edu.ua/132-materialoznavstvo-mahistr/

2- MeTa 0CBiTHbOI IpOrpamMu



https://nmv.pnu.edu.ua/132-materialoznavstvo-mahistr/

Meroio ocBiTHRO-TIpodeciiiHoi mporpamu  «MaTepiano3HaBcTBO» € 3a0e3NEYEHHS MiArOTOBKH
axiBIiB, 37aTHEX PO3B’SI3yBaTH CKJIajHI 3aBlaHHS 1 MpoblieMM B ramysi Marepialo3HaBCTBAa Ha
MOJEIOBAHHS CTPYKTYpH, (a30BOro ckiamxy Ta (I3MKO-MEXaHIYHMX XapaKTepPUCTHK Ha
KPHCTAJiYHOMY HAHO- MiKpO- ME€30- Ta MAaKpOpiBHSX 11 OTPHMaHHA KOHTPYKI[HHHMX Ta
¢yHIIOHATLHAX MATEPIiaiB i MOKPHUTTIB i3 NPOrHO30BaHHM PiBHEM EKCILTyaTaliiHUX BIACTHBOCTEH

3 — XapakTepucTHKA 0CBITHbOI IPOrpaMu

IIpeametHa ob6s1acTh
(ramy3b 3HaHb,
crnemiajibHICTD,
cremianizanis (3a
HasIBHOCTI))

Tanyss 3Hadp G Imkenepis,  BHpOOHMOTBO  Ta  Oy/IBHHLTBO,
cnenianpHicTh G8 Martepiano3HaBCTBO

O6’ckm: sBAIA Ta I[poleCH, TOB'A3aHi 3 (QopMyBaHHIM
CTPYKTYPH Ta BJIACTHBOCTEH METAJICBUX, HEMETAIEBHUX, KOMIIO3UIIIHHUX
Ta (YHKIIOHATBHHX MarepiaiiB, TEXHOJIOTISMH IX BHUIOTOBJICHHS,
06pobkw, ekcIutryaTalii Ta arecTarii.

Llini wnasuanns: mnigroroBka ¢axiBuiB, 34aTHUX €(EKTHBHO
BUKOHYBAaTH IpodeciiiHy MisUIBHICT, IO Mependavae po3B's3aHHS
CKJIaHMX 3a7a4 Ta mpoOJieM, HOB'SA3aHUX 3 PO3POOKOIO, NOCIHiIKEHHAM,
3aCTOCY BaHHAM, BUPOOHHUITBOM, 0OPOOKOI0 Ta BUNPOOYBaHHAM CydacHHX
MaTepiajiiB Ta BUPOOiB Ha iX OCHOBI.

Teopemuunuii  3micm npeOmemnoi ob6aacmi: CTBOPEHHA 1
3aCTOCYBaHHS HOBHX MarepialiB, BIUIMB YyMOB OTpUMaHHi Ta
pi3HOMaHITHHX  (akTopiB (TeMIeparypa, THCK, OIPOMIHIOBaHHS,
cepeloBHUINe, YMOBH BHKOPHCTaHHS TOINO) Ha iX CTPYKTYpy, (Qi3uuHi,
XiMi4Hi, TEXHOJOriUHI, eKCIUTyaTaliiiHi Ta ¢yHKUiIOHAJIBHI BJIACTHBOCTI,
METO/M YIPABJIiHHS BIaCTUBOCTSIMH MaTepiais.

Memoou, memoouxu ma mexnonoeii: METOAN HPOTrHO3yBaHHS,
TEOPETHYHI Ta  EKCOEpUMEHTAIbHI  METOAM  MaTepiajo3HaBUHX
IOOCIiIDKEHb, 30KpeMa MaTeMaTHYHOr0 Ta (i3WYHOT0 MOIETIOBAHHS,
NOCIi/KEHHS CTPYKTypH, (isHuHHX, MeXaHidyHHX, QyHKIIOHaIBHHX Ta
TEXHOJIOTIYHHMX BJIACTHBOCTEH MaTepianiB. TeXHOJIOTii BHTOTOBJIEHHS,
0o0poOKH, KepyBaHHS CTPYKTYPOIO Ta BIIACTHBOCTAMH MaTEpialiB,
BUTOTOBNEHHA BHPoOiB 3 Hux. CydacHi METOAM Ta TEXHOJOTIl
opramizanifHoro, iHdopmauifHOro, MAapKETHHIOBOrO, IPaBOBOIO
3abe3nedyeHHs BUPOOHHIITBA Ta HAYKOBHX JOCIiKEHb.

Incmpymenmu ma obraonanns: OOnaaHaHHA IS JOCTIIKEHHS
xiMivHOro Ta  (asoBoro  CKJIamy, CTPYKTypH Ta  TOHKOI
CTPYKTYPH,MEXaHIYHHUX, (PI3HUHHX, TEXHOJOTIUYHAX Ta (YHKIIOHATBHUX
BJIACTHBOCTEH MarepiajiB, MEXaHI4HOI Ta TepMidHOi 06poOKH.
CrernianizoBaHe MporpaMHe 3a0€3IeYCHHSL.

Opienranis
nporpamMu

OcaitHpo-npodeciiiHa




OcHoBHuii pokyc
OCBITHBOT IporpaMu
Ta cneniagizanii

OpicHTOBaHa Ha OCBOEHHS CyYaCHHX METOZIB AM3aliHy MarepialiB Ta
HOKPHTTIB i3 HaNepea 3aJlaHiMH BIaCTUBOCTSMH LIUIIXOM BHKOPHCTaHHS

CIENiai3oBaHOTr O [IpOrPaMHOrO 3a0e3eueHHs nopsiz i3
EKCIIEPUMEHTATPHUMH ~ METOJMKAMH  BCTaHOBJIEHHs  (a3oBoro Ta
€JIEMEHTHOTO CKJIaMy, Gpi3HKO-MeXaHiIHUX XapaKTePUCTHK.
KimrowoBi  cinoBa:  MexaHiyHa — iHXeEHepis,  MaTepiallo3HaBCTBO,
NEePIIOTPUHIIAITHAN aHanis, TepMOIUHaAMIYHE MOJIETIOBaHHS,
NMPOTHO3YBAHHS BIACTHBOCTEH, Gi3UKO-MeXaHiIYHI XapaKTEPUCTUKH,
KOMIT'IOTEPHH JIU3ailH MaTepiaiB.
Ocob6anBocTi IIporpama nependadae O€AHAHHA METOLIB TEOPETHYHOI'O
nporpamMu IIPOrHO3yBaHHs (y TOMY YHCII i3 3aCTOCYBaHHSM MaIIMHHOIO HaBYaHHS

i3 BHKOPHCTaHHSM THUCTAHIIIAHOTO MOCTYIy JO BHCOKOIPOIYKTHBHHX
KIIACTEPiB) Ta EKCIEPUMEHTAIBHHX JOCTIHKEHb i3 BHKOPHUCTaHHIM
Cy4acHOTro 00JiaTHaHHSL.

4 - IlpupaTHicTL BHIYC

KHHKIB [0 NpanceBJAIITYBAHHA TA MMOAAJBIIOI0 HABYAHHSA

IlpugaThicTs 10
NpaneBJaMTY BAaHHS

Knacudikarop mpodeciii JIK 003:2010
2145 TIIpodecionany B raiy3i iHXXEHEPHOT MEXaHiKH

2145.1 HayxoBi criiBpoGiTHHKH (iHXEHEpHA MEXaHika)
2145.2 [HxeHepH-MeXaHiKH
3rimrHo  kiacudikaropa International Standard Classification of

Occupations 2008 (ISCO-08):
2144 Mechanical Engineers

Ilogansme HAaBYaHHA

[MpomoB)XeHHs HaBYaHHA HAa TPETHOMY PiBHI BHINOiI OCBITH (JOKTOp

obinocodii).

5 — BukyiaganHg Ta oniHIOBAHHA

Buknananns ta CTyIneHTOLEHTpOBAaHE  HAaBYaHHs,  TEXHOJOrii  mpobneMHoro i

HAaBYaHHS IudepeHitoBaHOro HaBYaHHA, IHIMBI Ty ani3alis HaBYaHHS,
BUKOPDHUCTAaHHS iHGOpMAaIilHUX TEXHONOriH, HAO4YHi, MpPaKTH4YHI,
JIOCJITHMIIBKI, TBOpPYi, CaMOCTIHHi, IHTEpaKTHBHI METOJU HaBYaHHS:
JICKIIi1, CeMiHapH, IMPaKTH4HI 3aHATTS, JJabopaTopHi poboTH B rpynax (1o
10 oci6), KoHCyJbTalii i3 BHKIAJa4aMH, NOPOXOMKEHHS BHPOOHHYOI
TPAaKTHKH, HaHCaHHs KBaligikaliiHoi poOoTH.

OuinoBanns Ex3zamenu, 3amiku, @pe3eHTalii, TECTOBHH KOHTPOJb, KOHTPOJbHI

poOOTH, MOTOYHE ONMHUTYBaHHS, KOJIOKBiyMH, 3aXHCT IPaKTHK, 3aXHCT
KBaTiikaniiHOi po6oTH MaricTpa.

6 — IIporpamMHi KOMNETEHTHOCTI

InTerpanpHa 3natHicTe  po3B’s3yBaTd  CKiagHi  3agadi  Ta  npobinemMH 3

KOMIETEeHTHICTh Marepiano3HaBcTBa y npodeciifHiii misnmbpHOCTI Ta/abo y mpoueci
HAaBYaHHA, 10 Nepeadavac MPOBENEHHS AOCIiKEHb Ta/abo 3difiCHEHHS
iHHOBaLi} Ta XapaKTepH3y€EThC HEBH3HAYEHICTIO YMOB 1 BHMOT.

3araabHi K3.01 3gatHicTh 10 aOCTPaKTHOrO MUCIECHHS, aHATI3Y Ta CHHTE3Y.

komnetreHnTHOCTI (3K)

K3.02 31atHicTs 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHHX CHTYAI[isIX.
K3.03 3naTHicTh po3podiATH Ta yNPaRJsSTH IPOEKTAMH.

K3.04 3naTHicTh CITiNKyBaTHCSA 1HO3EMHOIO MOBOIO.

K3.06 3naTHiCTh mpaIroBaTH aBTOHOMHO.

K3.07 3maTHicTh mpaoBaTd Ta B KOMaHIi.

K3.08 3nmaTHicTh mpaltoBaTd y MiXXHapOZHOMY KOHTEKCTI.

K3.09 Ilparnenus mo 30epexeHHS HABKOJHIITHBOTO CEPEIOBHUINA.




®daxosi
KOMIICTEHTHOCTI
crneniajnHocTi

CK.01 3parmicts ®usBISTM Ta craBuTH mpoOineMu B cdepi
MaTepiaNo3HaBCTBa, IpUiMaTi eQeKTUBHI PilIEHHS IS iX BHPILICHHS.
CK.02 3paTtHicTs mHnaHyBaTH Ta NPOBOIMTH AOCIIDKEHHS B cdepi
Marepialio3HaBcTBa y J1a0OpaTOpHHX Ta BHPOOHHYMX YMOBax Ha
BiAMIOBiMHOMY piBHi 3 BMKODHCTaHHSAM CYYaCHHX METOMIB 1 METOIHUK
EKCIICPHMEHTY .

CK.03 3paTHicTh po3poOJSTH HOBI METOOM i METOAMKH JOCIIDKEHD,
6a3ylounch Ha 3HAHHI METOMOJOril HayKOBOIO IOCIHI/DKEHHA Ta
0COOJIMBOCTI NPOOJIEMH, IO BUPIIIY€E€THCS.

CK.04 3parmicte owmimioBatd Ta 3abe3medyBaTH SKICTh poOiT, ILIO
BUKOHYIOThCS.

CK.05 3patHicTe A0 KPHTHYHOrO aHamily Ta IPOrHO3YBaHHI
XapaKTEPUCTHK HOBUX Ta iCHYIOUHMX MaTepialliB, mapaMeTpiB MPOLECIB iX
OTpUMaHHS 1 00pOoOKM Ta BUKOPUCTaHHA y BHpobax (abo y BHpOOHHUMX
yMOBax).

CK.06 3narHicTs po3yMiTH Ta BUKOPHCTOBYBAaTH MaTeMaTUYHI Ta YHCIIOBI
METOIY MOJIEIIOBAHHS BJIaCTHBOCTEMH, SIBUIM T IPOLECIB.

CK.07 3parnHicTe OLIHIOBATH TEXHIKO-€KOHOMidHY e(eKTHBHICTh
JOCIiKEHb, TEXHOJOTIYHUX IPOLECIB Ta IHHOBANIHHUX pO3pOOOK 3
ypaxyBaHHSIM HEBH3HAYEHOCTi yMOB i BUMOT.

CK.08 3paTHicTh 3p0o3yMmillo 1 HEABO3HAYHO JNOHOCHTH BJIACHI 3HAHH,
BHCHOBKM Ta apryMeHTalil0 3 IIHTaHb MAaTepiajlo3HABCTBA 1 JOTHYHMX
npo6iem 1o ¢daxiBiiiB i HedaxiBIiB, 30kpeMa 10 0ci, AKi HABYAIOTHC.
CK.09 3parmicte 0OrpyHTOBaHO 3MiHCHIOBATH BHOIp TEXHOJIOTiH
BHTOTOBJICHHS, 0OpoOeHHs, BUNPOOYBaHHS MaTepianiB i BHpOOiB, Uit
KOHKPETHHX YMOB €KCILTyaTauii.

CK.10 3pgartnicte opraHi3oByBaTH Ta 3IHCHIOBATH KOMIUIEKCHI
BHIIPOOYBaHHA MaTepiaiiB 1 BUPOOIB.

CK.11 3paTHicTh 3aCTOCOBYBaTH CHCTEMHMH NiAXiA AN po3B’sS3aHHS
OPUKIaIHHX 3a7a4 BUTOTOBJIEHHS, 0OpOOKH, eKCIUTyaTauii Ta yTuii3amnii
Marepianis i BupoOiB.

CK.12 3parnicte po3pobnsTe Ta peali3oByBaTd IpoekTH B cdepi
MAaTepiao3HABCTBA, a TAKOXK JOTHYHI 10 Hel MKIMCIUIUTIHAPHI IIPOEKTH.

7 — Ilporpamni pe3yIbTaTH HABYAHHA




Hporpamni
pe3yJbTaTH
HABYaHHA

PH 1 Po3symiTd Ta 3acTOCOBYBaTH MNpPHHLMIM CHCTEMHOTO aHaisy,
NPUYMHHO- HACHIIKOBUX 3B’S3KiB MK 3HadylmUMMHM (akTopamu Ta
HAYKOBMMH i TEXHIYHWMH PillIeHHSIMH B KOHTEKCTI iCHYIOUMX TEODIH.

PH 2 Bussnsarh, GopMy IrOBaTH i BHpilLyBaTH MaTepialo3HaBdi npob/eMH i
3ajaui.

PH 3 BinkHo cHiKyBaTHCsS AEpPXaBHOK Ta aHMIIHCHKOIO MOBaMH YCHO i
MHCEMOBO Ui OOropopenHss npodeciiHux mnpobneM i pe3ybTaTis
AisneHOCTI y cdepi MaTepialo3HaBCTBa Ta LIMPIIOrO KOJMA iHXEHEPHHX
NUTaHb, IPE3EHTALlT pe3yabTaTiB AOC/IXKEeHb Ta iHHOBaLiHHHX MPOEKTIB.

PH 4 3actocosyBaTu cyuacHi indopmaliiifHi TexHoJOril Ta cneuianizoBaHe
nporpamHe  3a0e3nmeyeHHss A8 pO3B’S3aHHA  CKJIAJHMX  3ajay
Marepianso3HaBCTBa.

PH 5 [TIlpuiiMmaty edekTHBHI pilleHHS B HOBUX CHTyauisx abo
HenmepenbavyeHUX yMoOBax 3 YypaxyBaHHAM 1X MOMUIMBHX HACJiAKiB,
OLIHIOBATH i MOPIBHIOBATH a/IbTEPHATUBH, OLIIHIOBATH TEXHi4Hi, EKOHOMiuHi,
€KOJIOTIYHI Ta MPaBOBi PU3HKM.

PH 6 HaykoBi HaBWukH y ramysi imxeHepii ans Toro, o6 ycmiliHO
MPOBOJAMTH HAYKOBi [OCJI/DKEHHS Mil SK TiJ KEPIBHHUTBOM TaK i
camocTiiHo.

PH 7 Po3po6nstu Ta peanizoByBaTH NpoeKTH Y cdepi MaTepialo3HaBCTBA Ta
3 JOTHYHHX [I0 MaTepiajlo3HaBCTBA MDKIMCLMIUIIHADHUX HaMpsMiB,
BM3HAYaTH WiNi Ta MOTpiOHI pecypcH, MnaHyBaTH poOOTH, OpraHizoBYBaTH
poOOTy KOJEKTHBY BHMKOHABLIB, 3iMCHIOBATH 3aXHMCT IHTENEKTYaJIbHOI
BJIaCHOCTI.

PH 8 VMiTH 3acTOoCOBYBaTHM METOAM 3aXKCTy OO’ €KTIB IHTENEKTYalbHOT
BJIaCHOCTi, CTBOPEHHUX B X0Ji NpodeciiiHol (HayKOBO-TEXHIYHOI) JisILHOCTI.
PH 9 3acrocyBatu merogu LCA-ananisy, eko-ayauTy, NiJXOIiB CTiHKOro
PO3BUTKY HiJ 4yac po3poOKH HOBUX MarepialliB Ta BOPOBAJXKEHHS HOBHX
TEXHOJIOTH.

PH 10 HaBuuku npe3eHTallii HaykoBoro Marepiajy Ta apryMeHTIB s 106pe
iHpopMOBaHOi ay JUTOPii.

PH 11 BukopucroByBaT cy4acHi METOAW- AJi BUSBJIEHHS, NOCTAHOBKU Ta
PO3B’s3yBaHHs BUHAXiJHULUBKHX 3a/1a4 B rajty3i MaTepialo3HaBCTBA.

PH 12 ®opmymoBaTH Ta po3B'A3yBaTd HAyKOBO-TEXHi4Hi 3ajadi s
po3poOKH, BHUIOTOBJICHHS, BHMNpoOyBaHHs, ceprudikauii, yTumizauii
MmartepiaiiB, CTBOPEHHS Ta 3aCTOCYBaHHS e(EKTHBHHX TEXHOJIOTiH
BUTOTOBJIEHHS BUPOOIB.

PH 13 [lnaHyBaTM i BHKOHYBaTH €KCIEPHMEHTajbHI MaTrepiano3HaBui
JOCTIPKEHHsl, OOMpaTH BiINOBiAHI 00JagHAHHA Ta METOAMKH, 3[iHCHIOBATH
CTaTHCTH4YHY OOpOOKY i CTATUCTHYHHHA aHaii3 pe3yJbTaTiB €KCIIEPHUMEHTIB,
0OIpyHTOBYBaTH BUCHOBKH.

PH 14 OGrpyHTOBaHO nNpM3Ha4YaTH Ta KOHTPOJIFOBATH MOKA3HHUKH SKOCTI
MaTepianiB Ta BUpOOiB.

PH 15 IlpoekryBarn HOBI Matepiany, po3poOnsTH, HOCHIIXKYyBaTH Ta
BMKOPUCTOBYBaTH (pi3UyHi Ta MaTeMaTH4YHi MOJIeJIi MaTepialliB Ta NPOLECIB.
PH 16 3patHicTh e(peKTHBHO BHKOPHMCTOBYBATH Ha MPAKTHLi TEOPETH4Hi
KOHLICILIT MEHEIXKMEHTY Ta AiJIOBOTO aJMiHICTPYBaHHS.

PH 17 Pos3p’s3yBatd mpukjiajHi 3ajadyi BHUrOTOBIEHHS, 06pobkw,
eKCIyarTallii Ta yTunizauii MatepiaiiB i BUpoOiB.

PH 18 36upatu HeoOxiaHy iHpOpMaLiO, BUKOPUCTOBYIOUHM HAyKOBO-
TeXHiYyHy nitepatypy, 6a3u JaHux Ta iHIOI JoKepena, aHaji3yBaTH |
OLIiHIOBATH 1i.

PH 19 Po3po6nsit KOMIUIEKCHHI AM3aiiH HOBUX MatepiaiB i BUpo6iB Ha iXx
OCHOBI 3 ypaxyBaHHSAM €KCIUlyaTallifHUX BIacTUBOCTEH Ta yMOB

BHKOPHCTAaHHA.




8 - Pecypcne 3a0e3neueHHs peastizanii nporpamu

Kanpose
3a0e3nedYeHHd

Kagpose 3abesneuenns Biamoimae uwHHUM JlileH3iHHEM yMoBam
NpOBaIKEHHS OCBITHROI misutbHOCTi y cdepi Bumoi oceitu. [l
peaiizamnii OCBiTHbO-podeciiiHoi IporpaMy 3aly4alOThCd HAyKOBO-
MeJaroriyni MpamiBHKKH, sKi 3a KBatidikaiieo BiANOBiAa0TH Mpodimo i
HanpsMy OCBITHBOI KOMIIOHEHTH, IO BUKIAIAETHCSA, MAIOTh HEOOXIIHHH
CT2X HAyKOBO-NIEJIAroriunoi poGOTH Ta piBeHb HayKoBOi i mpodeciiHol
aKTUBHOCTI, KM 3aCBidy€ThCd BAKOHAHHSAM HE MEHIIE YOTHPHOX BHJIIB
Ta pe3yibTaTiB NpodeciiHol MisbHOCTI, MepenidyeHHX y MyHKTi 38
«JIiLeH3iiHNX YMOB POBAKEHHS OCBITHBOI NisUTBHOCTI». 3riTHO 3aKOHY
Vkpainn «[Ipo BHILy OCBiTy» HayKOBO-II€AroriuHi MpalliBHAKH
NPOXOJATh CTXyBaHHS HE Pijlle, HXK OJMH pa3 Ha II’ATh POKiB 3 METOO
iBUINCHHS (axoBOro piBHA.

OcsiTHi#i mpomec 3a0e3nmedyloTh HAyKOBO-NEJAroriyHi MpaiiBHUKH
xadenp Marepialo3HABCTBA Ta HOBITHIX TEXHOJOTiH, ¢isMkH 1 XiMil
TBEPAOrO TiNa, (i3MKH i METOAWKM BHKIANaHH], 1HO3EMHHX  MOB,
YKpaiHCHbKOI MOBM, icTOpii VYKpaiHH 1 METOOMKHM BHKIAJaHHsS icTopii,
noiTosorii, gpinocodii Ta iHmMX Kadeap yHiBEpCHTETY, IO MAIOTh BYEHI
3BaHHg Ta HayKoBi cryneni (100%).

MarepiaabHo-
TeXHiYHe
3a0e3meueHHs

Binnmosimae Bumoram no JlinmeH3iiHHX yMOB MIOKO MaTepialbHO-
TEXHIYHOTO0 TEXHIYHOro 3abe3Me4eHHs  MPOBAIKEHHS  OCBITHBOI
TSUTBHOCTI Y cdepi 3abe3medeHHS BHIIOI OCBITH, 3aTBEPAXKEHHX
[Toctarnoeoro Kabimery MinictpiB Ykpainm Bix 30 rpyans 2015 p.
Ne 1187 (i3 3sminamu, BHecenumu 3rijgHo 3 [ToctanoBamu KM Ne 347 Bin
10.05.2018, Ne 180 Bim 03.03.2020, Ne 365 Bin 24.03.2021). basoro as
miaroroBku 3m00yBauiB 3a OIIIl € 16 ayauTopiit IS NpoBenEHHS
NpaKkTHYHUX i J1abOpaTOPHHX 3aHATH, BCi OOJIaAHAHI MYIbTHMEAIHHOIO
amaparyporo, 4 cremiamizoBaHi  KoMm’iotepHi  maboparopii, 11
CHEIiai3oBaHMX HayKoBHX Jiaboparopiit (;aboparopis ONTHYHHX
JOCHi/DKEHb,  Jjaboparopis  PEHTreHOCTPYKTYPHHX  JOCTIKEHb,
71abopaTopis TEPMOEIEKTPUKH Ta iH.). Takox mo mociyr ctyaeHTiB Llentp
KOJIEKTHBHOTO KOPHCTYBaHHS HayKOBHM oOnamHaHHsM «JIabGopaTopis
HAHOTEXHOJIOTIM Ul Marepiajlo3HaBCTBA, CHEPreTHKH Ta MEAULHMHNY
(https://nano-lab.pnu.edu.va/), IadopmaniiHo-06UNCTIOBANEHUN LEHTD,
igHoBauikuuit  kmac IlenTpy inHoBamifiHEX Texnosorii MoPED

https://projects.pnu.edu.ua/category/moped/, Monoaixuuit LIEHTP
PARAGRAPH, IIPOEKTHO-OCBITHiH LEHTP "AreHTH 3MiH"
(http://agentyzmin.pnu.edu.ua/ua). MarepiansHa i coliajbHa

inppactpykrypa OIIIl 3a0e3meyeHa 4 TypTOXKHMTKAMH, MEIAYHUM
KOMILIEKCOM CTYAEHTChKHX inalieHb, ctafiioHoM «Hayka» 3 nobyToBumu
Ta HAaBYAIBHUMH [PUMIIICHHSAMH, TpPEHAXXEPHUM  3aI0M, TphOMa
CHOPTHBHHMH 3aJlaMH, IUIaBAIbHEM OacedHOM 1 MpPUCTaHHIO A
CIOpTHBHMX 4OBHIB. [lmoma yKpUTTiB BigmOBiZae BUMOTaM 1
peati3y€eThCs IPOEKT MOA0 eHepro3abe3neueHHs KOPITyCiB YHIBEPCUTETY.
Konneniieio po3sutky 3BO mepexbadeno OyIiBHHLTBO CTyIEHTCHKOIO
TypTOXHTKY, 3 PecnyGmikoro Ilonbima Oymyerscs LleHTp  3ycTpiveit
YKpAIHCHKOI Ta MOJBCHKOI CTYAEHTCHKOI MOJIOAL, a TaKOX pealli3yeThCs
CIIBHUH apXiTEeKTYPHHM HpOeKT 3 BapllaBChKHUM YHIBEPCHTETOM MIOAO
BiJTHOBJICHHS aCTPOHOMi4HOI o6¢cepBaTopii Ha ropi Ilin IBaH.



https://nano-lab.pnu.edu.ua/
httns://nroiects.nnu.edu.ua/categorv/moped/
http://agentyzmin.pnu.edu.ua/ua

Indopmaniiine Ta
HABYAJBbHO-
MEeTOJHYHE
3a0e3nevYeHHs

Binmosigac BuMmoram momo  iHdopMamifHOro Ta  HaBYAIbHO-
METOMYHOTO 3a0e3MeueH s IPOBAIKEHHS OCBITHBOI JIsUIBHOCTI y cdepi
mumoi oceith. Odiuniiinuii BeGcaitT yHiBepcuTery https:/pnu.edu.ua
MiCTHTB BCIO Iy61iuHy iH(OpMAalio PO NisUIBHICT YHIBEPCHTETY.
OcHOBHMMH JXepelaMu iH(opMauiiiHoro 3abesnedeHHs € Hayxosa
oibmioreka: Internet-ieHTp, 6i0Omiotexka 3 14 4YHTAIBHHMH  3ajaMH,
€JIeKTpPOHHA 6i0moreka MMOBHOTEKCTOBUX BUJIaHb (moctyn
http://lib.pu.if.ua/elibrary.php). bibmioTeunnit donx 3abeznedeHuit
HiJIpyYHHKAaMH, HaBYaJIbHUMH MOCIOHUKaMH, METOIHYHMMH BHIaHHAMH
TOIMO; MEPEAIIAYYIOThCS OCHOBHI (haxoBi nepioAndHi BHAAHHS YKpaiHu
(6nu3pko 700000 npuMmipuukis). s 3100yBadiB BUIIOT OCBITH BiIKPUTO
BiIbHHI JTOCTYN 10 HayKoMeTpuuHHX 6a3 Scopus Ta Web of Science.
HapuansHo-MeTouuHE 3a6€3medeHHs po3po0iIseTbess Ta CHCTEMATHYHO
OHOBJIIOETHCS ~ HAYKOBO-IIEAAroriyHAMH  IpalliBHHKaMH  kadenpw,
PO3MilITy€eThCS Ha caiiTi kadenp, mardopMi AUCTAHIIHHOIO HaBYaHHS, Y
penosutapiro  (http:/lib.pu.if.ua:8080/) wm y OGaHKy XpecromaTii
(http://lib.pnu.edu.ua/hrestomatia.php)ta y 6ibmioTeunux donax.

9 - AxaaemMiuna MoOIIBHICTD

HauionaabHa HamionasisHa KpeauTHa MOOUTBHICTH 3abe3medyeTbcss Ha OCHOBI
KpeAnTHA crmiBmpaili 3 NpeJCTaBHMUKAMH aKaJeMIYHOl CIJIBHOTH 3aKJIaJliB BHIIOL
MOOLILHICTE OCBIiTH, J€ 3JIHCHIOETHCA IIArOTOBKa 3100yBauiB BHIIOT OCBiTH 3 OII
"Marepiaio3HaBcTBO" https://kmev.pnu.edu.ua/wp-
content/uploads/sites/120/2020/02/noroBopu-yHiBepcuTeTin-1.pdf.
MixnapoaHa Mixnapoana akamemiuna MoOinsHicT Ha OIl  perymoroTscs
KpeIHTHA [TonoxeHHSAM TpPO akaaeMiudy MOOIIBHICTh YYaCHHKIB OCBITHBOTO
MOOLIBHIiCTD aporecy IIpukapnaTcbkoro HalliOHaJIBPHOTO YHIBEpCHTETy iMeHi Bacuia

Credanuxka B po3pisi nporpam ERASMUS+ KA 1, a Takox CTyI€HTCBbKOI
MOOiNBHOCTI 3 YHiBepcuTeTamu-naptHepamu (https://ic.pnu.edu.ua/yroau-
IPO-CIIBIIPALiO/).

HaBuanusg iHo3eMHHX
37100yBa4iB BHIIOT
OCBITH

Ha yMOBax, BU3HAYCHHUX 3aKJIa10M BHIIIOT OCBITH



https://pnu.edu.ua
http://lib.pu.if.ua/elibrary.php
http://lib.pu.if.ua:8080/
http://lib.pnu.edu.ua/hrestomatia.php)Ta
httDs://kmev.pnu.edu.ua/wp-

2. [lepeik KOMNOHEHT OCBITHLO-NpodeciiiHOT mporpamMy Ta iX JIOriYHa NOC/IIOBHICTH

2.1. Ilepestik KOMIOHEHT OCBITHBLOI IPOrpaMH

KOMMNOHEHTH OCBITHBOT IpOrpaMH (HaBYaIbHi KinbkicTh ®opma
MIudgp JUCLHIUIIHH, KypCOBi IPOeKTH (poOOTH), NPAKTHKH, KpeauTiB nicyMKOBOro
kBaniikauiiHa pobora) KOHTPOJIIO

1. OBOB'S13KOBI HABYAJIbHI T CIHHAILJITHHA

1.1. Ilnxa 3araibHoi NiATOTOBKH

OK1 daxoBa aHriceKa MOBa 3 3aIiK
IIpoOneMu CyuacHOT0 HQYKOBOTI'O .
OK2 p Y Y 3 311K
CBITOTJISITY
VpaBniHHS IPOEKTaMH Ta OCHOBH .
OK3 p P 3 3aJ1K

aBTOPCHKOTO MpaBa

1.2. Ik npodeciiiHol nigzroroBkn

1.2.1, TeopeTH4Ha MiAroTOBKa

OK4 di3uyHa iHXeHepis TOBEpXHi 6 icuT
[epmonpuHINIIHAN aHaITI3 .
OK5 P . PHHI ; y 6 ICIIUT
MaTepialo3HaBCTBI
TepMoauHaMidHe MOIEMIOBAHHS .
OK6 P .ﬂ . o 6 ICIIMT
MaTepialiiB
KoM’ iotepHa crepeoMeTpruHa .
OK7 p' P P 3 31K
MeTtanorpadis

CydacHi METOIM CHHTE3Y MaTepianiB

OKS8 .
Ta HOpPMYBaHHS TIOKPHTTIB

3 3aJIiK

ExcnepumenTanbHi MeTO M
OK9 JOCTIDKEHHS (Di3MKO-MeXaHiYHUX 6 icuT
XapaKTEpUCTHK MaTepialiB i MOKPUTTIB

1.2.2. IIpakTH4YHA MATr0OTOBKA

OK10 BupoOHuua npakTuka 9 icIuT

HayxoBo-nmocninna nmpaktuka (B T.4.

OKl11 . e e 15 3aJIK

MAroToBKa KBajidikariiinol poboTH)

2. BUBIPKOBI HABYAJIbBHI JUCIHAIIJIITHHAII
BK12 BubipkoBa gucuumiina 1 3 ICIIHT
BK13 Bubipkosa aucuuriiza 2 3 3aITiK
BK14 BubipkoBa gqucuutiga 3 3 3aJIiK
BK15 BubipkoBa aucrumiiga 4 3 icIIuT
BK16 BubipkoBa aucrumiiza 5 3 iCTIMT
BK17 BubipkoBa aucluIIIiza 6 3 3aJK
BK18 BubipkoBa aucnumiiga 7 3 3aJIiK
BK19 BubipkoBa gucrmriiina 8 3 3aliK
3. ATECTAIIA

Artecranis (3axucT KBaJidikaniiHol 3 icnut
OK20

po6oTH)
3araibHuii 06cAT 060B'A3KOBHX KOMIIOHEHT: 66
3arannunii 06car BHOIpKOBUX KOMIOHEHT: 24

3ATAJIbHHUHA OBCST OCBITHBOI IPOTPAMH 90




CTpyKTYypHO-NoriyHa cxema ocBiTHbO-NpodecinHoi nporpamu
«MarepiaJIoO3HABCTBO»

~ 2kypc
-3 cemec‘rp

1 kypc

o OK6.TepmouHamMiyHe
cd MOZEMOBAHHA Marepianis
(3 kpeoutn)

OK6.TepmoanHamiyHe
MOZJENoBaHHA Martepianis
(3 kpeauTn)

OK1.daxosa iHO3eEMHa MOBa
(3 kpeauTn)

OK5.MepwonpuHUnnHUin aHanis
y Martepiano3HasCTBi
(3 kpeaguTn)

< | OK5.MepLionpmHuunHui aHanis
y MaTepiano3HaBCTBi
(3 kpeantu)

OK2. Mpobnemu cy4acHoro
HayKOBOrO CBITOrNsAY o
(3 kpeanutu)

OKB9.EkcnepumMeHTanbHi MeToau

> [OCnifKeHHs q>i3mxp-mexaniqunx ;

XapakTepucTUK Martepianis i NOKpUTTIg
(3 kpeouTn)

OK9.EkcnepumeHnTanbti metoau
NOCTiMKEHH:A (Di3NKO-MeXaHiHHUX
XapaKkTepucTuK marepianis i MOKPUTTIB
(3 kpeanTu)

OK4.®iznyHa iHXeHepist NOBEPXHi [~
(3 kpeauTu)

o o o o o -y

OK7 .Komn'totepHa
cTepeomeTpuyHa Metanorpadis
(3 kpeauTn)

OK4.®i3nyHa iHxXeHepis NOBEPXHi
—> (3 kpeauTn) —>

OKB8.CyuacHi MeToau cuHTesy
Matepianie Ta (DOpPMyBaHHS NOKPUTTIB |
(3 kpeawuTn)

OK3.YnpagniHHa npoektamu Ta OK11.HaykoBo-gocnigHa npaktuka

O O O

o

o o o O o O O o o

; >  OCHOBYW aBTOPCLKOTO Mpasa |- (B T.y. nigroToBka keanigikal. po6oTn)
OK11.HaykoBo-gocnigHa npakTuka (3 kpeauTn) _->| (9 kpeauTis)
(B T.4. nigrotoBka kBanidikay. pobotu -y
(9 kpeauTis)
............................................. OK10.BupobHuya npakrvka

(9 kpepuriB)




3. ®opma arecTanii 3100yBauiB BHIIOT OCBITH

®opmu atectamii
3100yBaviB BHINOT OCBIiTH

Artecrauis 3m00yBadiB BMIIOI OCBITH 34iMCHIOETBCA Yy (opMi myOmiuHOrO
3axucTy KBajidikaniiinoi poborH.

Bumorn no
kBaJjidikauiiiHoi podorn

Kpanigikauiiina po6ota Marictpa € 3aBeplLIeHOI po3poOKoIo, 110 Biaobpaxae
iHTerpaibHy KOMIIETEHTHICTh 11 aBropa. Y kBatidikaniiiHiii po6oTi moBHHHI
OyTH BHKJIAfieHI pe3yJbTaTH CKCIEpPUMEHTAIbHUX Ta/abo TEeOpeTHHHMX
JOCHi/DKEHb, CIPAMOBAHMX Ha pO3B’A3aHHA 3aJay JOCHiAHHULBKOro abo
iHHOBauUi#iHOro Xapakrepy B 00J1acTi MaTepiaio3HaBCTBA.

Keanidikauiiina po6ota Mae 6yTH nepeBipeHa Ha ruiariar.

Keanidikaiiiiina po6ora Mae 6yTH po3MillleHa Ha CalTi 3aKJla/ly BUIIOI OCBITH
abo ioro nmigpo3ainy, abo y meno3uTapii 3akiaay BHLIOT OCBITH
OnpuironHenHs kBamidikauiiHux pobiT, mo MicTaTe iHGOpMalilo 3
OOMEKEHHM JOCTYIIOM, 3AiHCHIOBATH Yy BiJMOBiXHOCTi A0 BHUMOT YHHHOIO
3aKOHO/IaBCTBA.

["apant OI1

Borman PAUIN




4. MaTpuus BiINOBiAHOCTI NPOrpaMHHX KOMNETEHTHOCTEH KOMIIOHEHTaM

OCBITHLOI MporpamMu

z|3(8/8/28/5(8/2/3/S| 82|88 518823 ¢
S|l bl g B bl b 8l bl o S 2| R 2| 2| 2| | E| B | 2| =
M 2| | 2| 2| d| 2| 2| | OO O|O|O| QOO 0lU]0|U
OK1 | + + +
OK2 |+ + +
OK3 |+ + |+ + |+ + +
OK4 |+ + + |+ |+ + |+ + |+
OK5 |+ |+ + + + |+
OKé |+ |+ + + + |+
OK7 |+ |+ + |+
OK8 |+ + +
OK9 |+ |+ + |+ [+ |+ + |+
OK10 | + + + + + +
OK11 | + + + |+ + + +
OK20 [+ |+ |+ + + |+ [+ [+ + + |+ [+ |+
S. Marpuus 3a6e3ne4eHHsI IPOrPAMHHX pe3y/ibTATiB HABYAHHSA
BiAMOBiAHUMH KOMHOHEHTAMH OCBITHBLOI NPOrpamMu
e ibwle|l~lola| S| O8|T IR E|RE2
= E|E|E|E|E|E|E\E|B|E|E|E|E|E|E|E|E|E
OKIl + + +
OK2 + + + + +
OK3 + + + |+ + +
OK4 '+ |+ |+ + |+ |+ + |+ + + + |+
OKS |+ |+ + + + + |+
OKé 1+ |+ + + + +
OK7 |+ |+ + + + +
OKs8 + + + + |+ +
OK9 + + |+ |+ |+
OK10 + |+ + + |+ |+
OKI1 + |+ + + |+ |+
OK20 |+ |+ ] R + |+ |+ |+ |+ |t v SR
["apanT OIT ( -t Boraan PAYIN




