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PoGoua mporpamMa HaBuanbHOI JUCHMIUIIHM  «MaremMaTuyHi OCHOBHU
AochipkeHHsT KOHCTpyKuUid 31 SMART wmarepianiBy st 3400yBadiB HayKOBOTO
CTyIIEHIO T0KTOpa dinocodii cnenianbHocTel F1 [lpuknagna matemaruka/ Hai. TexH.
yH-T. «/IHITpOBChKa momiTexHika», kad. npukaagHoi MatemaTuku. — 1. : HTY « 1Dy,
2025.-13 c.

Po3pobuuk(u) — pgomeHt, moktop (imocodii 3 ramy3i «Marematnka Ta
CTaTUCTHKa», crneuianpHicTh «[lpukimagHa Marematukay», JOUEHT Kadeapu
npukiagHoi MaremaTuku QOnonpienko Ouier JImuTpoBuy.

Po6oua nporpama periaMmeHrye:

— METy AUCLUIUIIHY;

— AUCIUIUTIHAPHI pe3yJIbTaTU HaBYaHHs, cPOPMOBaHI Ha OCHOBI TpaHc(opmarrii
OUIKYBaHUX pe3yJbTaTiB HABYAHHS OCBITHBOI IPOTPAMH;

— 0a30B1 JUCIUTLIIHY;

— 00csr 1 po3noaut 3a jopMaMH OpraHizallii OCBITHROTO MPOLIECY Ta BUAAMHU
HABYAJIbHUX 3aHSTh;

— Iporpamy JUCIHIUTIHU (TEMaTUYHHIN TIJIaH 32 BUIaMU HAaBYAJIbHUX 3aHSTH);

— QITOPUTM OIIIHIOBAHHS PIBHA JOCATHEHHS AMCLMILUIIHAPHUX PE3yibTaTiB
HaBYaHHA (IIKaJu, 3aCO0H, MPOLIETyPH Ta KPUTEPIi OL[IHIOBAHHS);

— IHCTpYMEHTH, 00JIaTHAaHHS Ta POrpaMHe 3a0€3MeUCHHS;

— PEKOMEHI0BaHi JKepesia iH(opMarii.

Po6oua nmporpama npusHavyeHa JyIsl peatizalilii KOMIETEeHTHICHOTO MiAXOIy i
yac IUIaHyBaHHS OCBITHBOTO TMPOIECY, BUKIAMAHHA AUCIUIUNHM, T1JTOTOBKH
CTYJICHTIB JI0 KOHTPOJBHUX 3aXO0J1B, KOHTPOJIIO MPOBAHKEHHS OCBITHBOI JISUTBHOCTI,
BHYTPIIIHBOTO Ta 30BHINIHBOTO KOHTPOJIO 3a0€3MEUeHHs] SKOCTI BHINOI OCBITH,
aKpeauTalii OCBITHIX MPOTrpaM.
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1. META HABYAJIBHOI JIJUCHUTLJITHA

Meta npucuurunian «MaTeMaTHUHI OCHOBHM JIOCHIKCHHSI KOHCTPYKIIHN 31
SMART wmartepianiB» — QOpMyBaHHS KOMIIETEHTHOCTEH WIOJ0 3JaTHOCTI MO
MPAKTUYHOTO 3aCTOCYBaHHS MAaT€MaTHYHHX METOJIB NpPU CTBOPIOBAHHI MOJIEJeH
Cy4YaCHHUX MPAKTHYHUX 3a/1a4 MEXaH1KH, Oy[IBHUIITBA, KOHCTPYIOBAHHS.

2. OYIKYBAHI JMCHHUIIJIIHAPHI PE3YJIbTATH HABYAHH

Jucnumiainapui pesyabratu Hapuyanua (JAPH)
mudp APH 3MICT

JIPH - 01 3HaTH OCHOBHI BJIACTHBOCTI Ta xapakrepuctuku SMART-marepianmiB ta ix
3aCTOCYBaHHS

JIPH — 02 3uratu ipo MeTou MojemoBaHHs SMART-marepianis

JIPH — 03 Posymit cmocoOu 3actocyBaHHs Teopili AudepeHIliaIbHUX PIBHSAHb IPH
mojentoBanHi SMART-marepiainis

JIPH — 04 3uatu uMcenbHi MeToau aHanizy SMART-marepiaiis

3. OBCAT 1 PO3INOAII 3A ®OPMAMMU OPTAHI3ALIL OCITHBOI'O
IHPOLHECY TA BUIAMU HABUYAJIBHUX 3AHATD

B . Po3nogain 3a popmamMu HaBYAHHS, 200UHU
HanaI.TII]l)HHX g E ACHHA ™~ Bed ipust ™~ 3201HA =
SAHSITE & § aYAMTOPHI | CAMOCTIi{Ha | ayIMTOPHI | CAMOCTIi{HA | ayINTOPHI | CAMOCTIi{HA
3aHATTS pobota 3aHATTA pobota 3aHATTSA poboTa

JEeKIiHI 75 21 53 - - - -
[PaKTHYHI 45 14 32 - - - -
KOHTPOJIbHI 3 3
3aX0/IH

PA3OM | 120 45 85 - - - -

4. MPOI'PAMA JUCHUMILUIIHU 3A BHUJAMHU HABYAJIBHUX
3AHATH

O6csr
Hiugpu
Buau Ta TeMaTMka HaBYAJILHUX 3aHATH CKJIAJI0BHX,
JPH
200UHU
JIEKIII 28
JPH - 01 1. Beryn 1o SMART-martepiaJiiB 6

1.1.Busnauenns ta kinacudikaiiss SMART-marepiainis.
1.2.0cHOBHI BJaCTUBOCTI Ta XapaKTEPUCTHKH.
1.3.Cdepu 3acTocyBaHHS B 1H)KEHEPHUX KOHCTPYKILISIX.
JAPH — 02 2.Marematuude moaenoBanuss SMART-marepiajis 6
2.1.0cHOBHM KOHTHHYaJIbHOI MEXaHIKH.

2.2 KoncturysHi piBHsHHS 1511 SMART-marepiaiis.
2.3.Mopeni MOBEAIHKY Mi/l 30BHINIHIMHU BIUTHBAMH.
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Hiudpn
IPH Buau Ta TeMaTHKa HABYAJBHUX 3aHATH CKJI/IOBHX,
200UHU
JAPH — 03 3. ludepenuianbHi piBHsiHHA B Teopii SMART-marepianis 6

3.1.PiBHSIHHS pyXy Ta piBHOBAaru.
3.2.KpaeBi Ta MOYaTKOBI YMOBH.
3.3.Metoauka po3B'si3aHHs Ju(epeHIliaIbHIX PIBHSIHb.
JIPH — 04 4. YuceabHi meroau anauaizy SMART-marepianis 6
4.1.Metoa KiHIIEBUX Pi3HHIIb.
4.2.0cHoBu MeTony ckiHueHHUX enemeHTiB (MCE).
4.3.I1opiBHAHHS YUCEITLHUX METOIIB.
JIPH — 04 5.Metoa ckinueHHHX eseMeHTiB 1 SMART-koHCTpYKILii 4
5.1.I1oOyaoBa CKIHUEHHOCIIEMEHTHIX MOJICIICH.
5.2.Peamizamist SMART-marepianis B MCE.
5.3.Ilpukiaau po3paxyHKiB.

IMPAKTHUYHI SAHATTSA 14
JIPH - 01, 1.Bcryn 1o SMART marepiaJiB Ta ix MaTeMaTH4YHOT O 4
JPH — 02 MOJEJTIOBAHHSA
1.1.Ormssg,. tamiB SMART  matepianiB  (IT'€30€TeKTpUYHI,
MarHiTOCTPHKIIIKHI, 3 MaM'SITTIO0 (HOPMH TOIIO).
1.2.0cHoBu  MaremaTH4Horo omucy BiaactuBocteit SMART

Marepiaiis.

JIPH — 03 2.MatemaTH4YHe MO/eTIOBAHHS I1'€30eJIeKTPHYHHUX MaTepiaJiiB
2.1.PiBHSIHHS, 1ITO ONMCYIOTH IT'€30€JIEKTPUYHUN €()EKT. 6
2.2.3acTocyBaHHS IMX PiBHSHb Y aHaTi31 KOHCTPYKILH.

JAPH — 04 3.AHaJi3 KOHCTPYKUiil 3 MATHITOCTPUKIITHUMH MaTepiajaMu 4
3.1.MareMaTH4Hi MOJIeJli MarHITOCTPUKIIIMHUX SBUIII.
3.2.BuiMB  Mar”iTHOro 1moJyis Ha MEXaHIYHl  BJIACTHUBOCTI
KOHCTPYKIIIH.

PA3OM 42

5. ONIHIOBAHHA PE3YJIBTATIB HABYUAHHA

Ceptudikariissi JOCITHEHb CTYACHTIB 3JIHCHIOETHCS 32 JIOMOMOTOIO TTPO30PHUX
MPOIIeTyp, IO TPYHTYIOTHCSI Ha 00’ €KTHBHUX KpUTEPIAX BiAMOBIAHO M0 [lomokeHHs
yHiBepcurety «IIpo oliHIOBaHHS pe3yibTaTiB HaBUaHHS 3100yBayiB BUILOT OCBITHY.

JlocsiTHyTUH ~ pIBEHb  KOMIIETEHTHOCTEH  BIJIHOCHO  OYIKYBaHUX, IO
171eHTH(IKOBaHUH MMiJT Yac KOHTPOJIbHUX 3aXO/liB, BiIOOpaXkae peaqbHUN pe3yJbTaT
HaBYaHHS CTYJICHTA 32 TUCIUTLIIHOIO.

5.1 Ikanmu

OmuiHOBaHHSI HaBYAJIbHUX JOCATHEHb cTyneHTiB HTY «/II1» 3miicHIo€ThCS 3a
peritunroBoro (100-6anbHO0) Ta IHCTUTYIIHHOIO mIKanaMu. OcTaHHs HeoOX1aHa (3a
odIIiHOK BIJACYTHICTIO HAIIOHAJIBHOI IIKaNW) JJIs KOHBepTalii (mepeBencHHS)
OLIIHOK 3/100yBaviB BUIIIOi OCBITH PI3HUX 3aKiaaaiB (Tabmuus 5.1).



Tabmuis 5.1 — lkanu oriHOBaHHS HABYATIbHUX JOCATHEHDb cTyeHTIB HTY «AI»

Penitunrosa [HCTUHTYIINHA
90...100 BiaminHO / Excellent
74...89 nobpe / Good
60...73 3amoBUTBHO / Satisfactory

0...59 He3anoBuibHO / Fail

Kpenutn HaBuanbHOI JUCHUIUIIHU 3apaXOBYETHCS, SKIIO CTYACHT OTPUMAB
M1JICYMKOBY OIIIHKY He MeHIe 60-tu 6ainiB. Hirkua oliHKa BBaKa€ThCs aKaJeMIqHOIO
3a00proBaHiCTIO, 11O MiJIJISTaE JTiKBi1amii BiAnoBiqHO 10 [1o70keHHs mpo opraHi3allio
ocBiTHROrO Tiporiecy HTVY «/JII1».

5.2 3acobu Ta npoueaypu

3MICT 3ac001B J1arHOCTUKH CIPSIMOBAHO Ha KOHTPOJIb PIBHS CPOPMOBAHOCTI
3HaHb, YMIHb, KOMYHIKallli, ABTOHOMHOCTI Ta BIJIMOBIAAJIBHOCTI CTyJEHTa 3a
BuUMoramu 6-ro  kBamikamiiiHoro piBHs HPK migx wac  ngeMoHcTparii
pEriiaMeHTOBaHUX POOOUOIO MIPOTPAMOIO pe3yJIbTaTIB HABYAHHS.

CTyZeHT Ha KOHTPOJBHUX 3aXOJaX Ma€ BUKOHYBAaTH 3aBJaHHS, OPIEHTOBaHI
BUKJIFOYHO Ha JEMOHCTPAIIIO TUCIUTITIHAPHUX PE3yIbTaTIB HaBUaHHS (po3aut 3).

3aco0u 1arHOCTHKH, 110 HAJIAIOThCS CTYJEHTAM Ha KOHTPOJBHUX 3aX0JaX y
BUTJISI/II 3aBJIaHb IS [IOTOYHOTO Ta MiJCYyMKOBOTO KOHTPOJIO, (POPMYIOTHCS IUISIXOM
KOHKpEeTH3allii BHUXITHUX JaHUX Ta CHOCO0Y JIeMOHCTpallii JUCHUTUTIHAPHUX
pe3yibTaTiB HABYAHHS.

3aco0u 11arHOCTUKU (KOHTPOJIbHI 3aBAaHHs) JUIsl MIOTOYHOTO Ta MiJCYMKOBOTO
KOHTPOJIIO TUCUHUILIIHU 3aTBEPIKYIOThCS Kapeaporo.

Buau 3aco0iB 1arHOCTUKU Ta MPOLEAYp OIIHIOBAaHHSA [JIi MOTOYHOrO Ta
M1JCYMKOBOT'O KOHTPOJIIO JUCUUILIIHU OIaHO y Ta0auii 5.2.

Tabnuug 5.2 — 3aco0u A1arHOCTUKY Ta MPOLETYPU OI[IHIOBaHHS

IMOTOYHUM KOHTPOJIb MIACYMKOBUI KOHTPOJIb
HaBuAbHE 3acobu npoLeaypH ' 3acobu npoLeaypH
3aHATTS | JIarHOCTHKH JIarHOCTHKH
JeKIii KOHTPOJIbHI BUKOHAHHS BU3HAYECHHS
3aBJaHHS 32 |3aBIAHHS ITiJ] 9ac CEPEIHbO3BAKCHOTO
KOXKHOFO JICKITIH pe3yJIbTaTy MOTOYHUX
TEMOIO KOHTPOJIIB;
IPaKTUYHI| KOHTPOJIbHI BUKOHAHHS
3aBJaHHS 3a 3aBJaHb Mmia yac |KominiekcHa |BukoHaHHsA KKP min
KOXXHOTO MPAKTHIHUAX KOHTPOJIbHA |4ac 3aJliKy 3a
TEMOIO 3aHATh Oa)KaHHSIM CTYJICHTa




[IOTOYHMI KOHTPOJIb 1JICYMKOBUM KOHTPOJIb
HaBUATBHE 3aco0Hu nponeaypH 3aco0Hu npoeypH
3aHATTSA | JIarHOCTHKU 1arHOCTUKH
abo BUKOHAHHS pobota
iHauBiAyanbHe |3aBnanb mig yac |(KKP)
3aBIaHH CaMOCTIIHHOIL
poboTH

[limx Yac MOTOYHOrO KOHTPOJIIO JICKIIMHI 3aHSATTS OINHIOIOTHCS MIITXOM
BU3HAYCHHS SKOCTI BUKOHAHHS KOHTPOJHHUX KOHKPETH30BaHMX 3aBlaHb. [IpakTuyHi
3aHATTS OIIHIOIOTHCSA SKICTIO BHKOHAHHS KOHTPOJBHOTO a00 1HAWBITYaIBHOTO
3aBJIaHHS.

SIKIIO 3MICT MEBHOTO BUY 3aHATh MIAMOPSIIKOBAHO JEKIIBKOM CKJIAJOBUM
onucy KBadi(iKalliHUX PIBHIB, TO IHTETpaJIbHE 3HAYEHHS OL[IHKA MOYKE€ BU3HAYATHUCS
3 ypaxyBaHHSIM BaroBUX KOe(iIll€HTIB, 1110 BCTAHOBIIOIOTHCS BUKJIAaYEM.

3a HasIBHOCTI PIBHS pe3yJIbTaTIB MOTOYHUX KOHTPOJIB 3 YCiX BU/IIB HABUAJIbHUX
3aHATh He MeHme 60 OaniB, MIJCYMKOBUNM KOHTPOJIb 3AIMCHIOEThCS 0€3 ydacTi
CTYJICHTa IUISIXOM BU3HAYECHHSI CEPETHbO3BAKEHOTO 3HAUCHHSI IOTOYHUX OI[IHOK.

He3anexxno Bijg pe3yibTaTiB MOTOYHOTO KOHTPOJIO KOXKEH CTYACHT Iij Yac
3aitiky Mae rpaBo BukonyBatu KKP, sika MiCTUTh 3aBJIaHHs, IO OXOIUTIOIOTH KITFOYOBI
JTUCIUIUTIHAPHI pe3yJIbTaTH HaBYaHHSI.

KinekicTh kOHKpeTH30BaHuX 3aBAanb KKP moBuHHA BiAMOBIAaTH BiABEACHOMY
yacy Ha BUKOHaHHA. Kinbkicte BapianTiB KKP mae 3a0e3neuntu iHAMBITYyali3alio
3aBJIaHHS.

3HavyeHHsa omiHKKM 3a BUKOHaHHS KKP BH3HauaeTbCs cepenHBbOIO OIIHKOIO
CKJIaZJOBUX (KOHKPETHU30BaHUX 3aBAaHb) 1 € OCTATOUYHHUM.

InTerpanibHe 3HaueHHs oliHKM BukoHaHHa KKP woke Bu3Hauatucs 3
ypaxyBaHHSIM BaroBUX KOE(QIIIEHTIB, 110 BCTAHOBIIOETHCS Kadeaporo s KOXKHOI
CKJIa7I0BOi onucy kBamidikariinoro pisas HPK.

5.3 Kputepii

PeanbHi pe3ynbTaTd HaBYaHHSA CTYJIEHTA 1I€HTU(IKYIOTbCS Ta BUMIPIOIOTHCS
BITHOCHO OYIKYBaHUX TIiJ] 4aC KOHTPOJIbHHX 3aXOJIB 3a JIOMIOMOTOI0 KPHUTEPIiB, 110
OTMHCYIOTH Mii CTyACHTA ISl AEMOHCTpAIlii JOCATHEHHS pe3yIbTaTiB HaBUYaHHSI.

Jlis  oIiHIOBaHHS BUKOHAHHS KOHTPOJBHUX 3aBlIaHb MiA dYac MOTOYHOTO
KOHTPOJIIO JIEKIIMHUX 1 MPAKTUYHUX 3aHSTh B SIKOCTI KPUTEPis BUKOPHUCTOBYETHCS
KOe(DILIEHT 3aCBOEHHS, 1110 ABTOMATHUYHO aJIallTy€ MOKAa3HUK OLIHKHU JI0 PEHTUHTOBOI
IIIKAJTH:

O; =100 a/m,



NI @ — YUCIIO MPABUIBHUX BIAMOBIIEH a00 BUKOHAHMX CYTTEBHUX OTMepariii
BIJIMOBITHO JI0 €TaJOHY PIMIEHHS;, M — 3arajbHa KIJIbKICTh 3alUTaHbh a00 CYTTEBUX
oTiepalliii eTaJoHy.

[HauBigyanbHI 3aBHaHHS Ta KOMIUIEKCHI KOHTPOJIbBHI POOOTH OIIHIOIOTHCS
€KCIIEPTHO 3a JOTIOMOT 010 KPUTEPIiB, 110 XapaKTePU3yIOTh CIIBBIAHOIICHHS BUMOT 10
PiBHSI KOMIIETEHTHOCTEH 1 MOKA3HUKIB OLIIHKH 32 PEHTHHTOBOIO IIKAJIOIO.

3MICT KpUTEPIiB CIUPAETHCA HA KOMIIETEHTHICTHI XapaKTePUCTUKH, BU3HAYCHI
HPK nns piBHs 6akanaBpa BUIOI OCBITH (M0J1aHO y TabmwmIl 5.3).

Tabnuusg 5.3 — 3aranbHi KpUTEPii JOCSITHEHHS Pe3yJbTaTiB HaBUYaHHS ISl 6-TO
kBamidikamiiaoro piusa 3a HPK

Omnuc . R Ioka3zHuk
KBasidikaniiinoro Bumoru A0 SHaHE, yMle/H.a-BI/I‘IOK, KkoMyHiKauil, -
piBHs BiInmoBizajabHOCTI i aBTOHOMIT
3Hnannsa
+ KOHIIETITyaJIbHi Binnosige BigMiHHA — IpaBUIIbHA, OOTPYHTOBAHA, 95-100
HAYKOBI Ta MPAKTHYHI | OCMHCIeHA. XapaKTepu3ye HasBHICTb:
3HaHHS, KpUTHYHE - KOHIIENTyaJbHHUX 3HAHb;
OCMUCIICHHSI TCOPIi, - BHCOKOTO CTYNEHIO BOJO/AIHHS CTAHOM ITUTAHHS;
TNPUHIMIIB, METOAIB i - KPUTUYHOTO OCMHCIIEHHSI OCHOBHUX TEOPIH,
TNOHATE y chepi MPUHIUIIB, METO/IiB 1 MOHATH y HABYAaHHI Ta
npoceciitHoi npodeciifHiil AisTTbHOCTI
JUSUTBHOCTI Ta/abo BinnoBine MicTuTh HETrpyOi HTOMUIIKH 200 OTTMCKH 90-94
HaBYaHHA Biamogiap npaBuibHa, ajge Ma€e MeBHI HETOYHOCTI 85-89
BianoBiap npaBuiibHa, aje Ma€ MeBHI HETOYHOCTI U 80-84
HEJIOCTaTHHO OOIPYHTOBaHA
BinnoBins mpaBunbHa, ajae Ma€ MeBHI HETOYHOCTI, 74-79
HEJIOCTaTHRO OOTPYHTOBAHA Ta OCMUCIICHA
Binnosine ¢pparmentapHa 70-73
BinnoBigs 1eMOHCTpPY€E HEUITKI YSIBICHHS CTYJIEHTA MPO 65-69
00'€KT BUBUEHHS
PiBeHn 3HaHb MIHIMAJIBLHO 3a0BIILHUN 60-64
PiBeHb 3HaHb HE3a10BUIBHUIM <60
Yminnua/naguuxu
+ TOrINOIEH1 BinmnoBigbs xapakTepusye yMIHHS: 95-100
KOTHITUBHI Ta - BHABIIATH NpoOJIeMHU;
TIPAaKTHYHI - (opmyitoBatu rinorTesu;
YMIHHS/ HaBHYKH, - po3B's3yBaTu npobiaeMu;
MaﬁCTepEICTB Ta - 0o0upaTH aJIeKBaTHI METOH Ta IHCTPYMEHTAIIbHI
IHHOBAIlIITHICTh Ha 3aco0H;
p1BHL, He?6X1HHOMy - 30MpaTy Ta JOri4HO i 3p03yMiJIO iHTEpPIPETYBATH
U1l O3B’ SI3aHHS inopmario;
CKHan[HI’?X - BHUKOPHUCTOBYBATH IHHOBAIIMHI MIAXOIH 10
crerianisobatux PO3B’sI3aHHS 3aBIAHHS




Onmnc . N IHoka3zHuk
v e Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHiKaIlii, .
kBagigikauniiinoro . . .. OLIHKH
. BiANOBiKaIbHOCTI i ABTOHOMII
piBHA
3a7a4 1 MpaKTHYHUX Binnosine xapakrepusye yMiHHSI/HABUYKH 3aCTOCOBYBATH 90-94
npobieM y chepi 3HAHHS B MIPAKTUYHIN JiSUTBHOCTI 3 HErPyOUMU
npodeciiinoi MOMUJIKaMHU
TisuTbHOCTI 260 BinnoBine xapakrepusye yMiHHSI/HABUYKH 3aCTOCOBYBATH 85-89
HaBYaHHS 3HAHHSA B MIPAKTUYHIN JISUIBHOCTI, ajie Ma€ MeBH1
HETOYHOCTI IIPU peaizamii 0Hi€] BAMOTH
BianoBiap xapakTtepusye yMiHHS/HaBUYKH 3aCTOCOBYBATH 80-84
3HAHHS B MPAKTUYHIN JiSUIBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI IIPU peaizalii JBOX BUMOT
Binnosiae xapakrepusye yMiHHS/HABUYKU 3aCTOCOBYBATU 74-79
3HaHHS B MPAKTUYHIN JiSUTBHOCTI, ajie Ma€ MeBHi
HETOYHOCTI IPH peajtizallii TpbOX BUMOT
Binnosine xapakrepusye yMiHHSI/HABUYKH 3aCTOCOBYBATH 70-73
3HaHHS B MPAKTUYHIN JiSUTBHOCTI, ajie Ma€ MeBHi
HETOYHOCTI ITPH peajtizarlii Y0OTHPHOX BUMOT
Binnosine xapakrepusye yMiHHI/HABUYKU 3aCTOCOBYBATH 65-69
3HAHHS B MIPAKTUYHIN AISUTBHOCTI P BUKOHAHHI 3aBJIaHb
3a 3pa3KoM
Binnosine xapakrepusye yMiHHSI/HABUYKH 3aCTOCOBYBATH 60-64
3HaHHS NPY BUKOHAHHI 3aBJJaHb 3a 3pa3KoM, aje 3
HETOYHOCTSMU
piBEHb YMiHb/HABUYOK HE3a0BIIbHUN <60
Komynikayin
+ JIOHECEHHS JI0 BinbHe BostoiiHHS MPOOIEMATHKOIO Tay3i. 95-100
¢axiBuiB 1 HedaxiBLiB | 3pO3yMITICTh BIANOBII (J0moBial). MoBa:
iHdopmarrii, i1e#, - TIpaBUJIbHA;
npo0JieM, pillieHb, - uucra;
BJIACHOTO JOCBITY Ta - scHa;
aprymeHTauit; ‘ - Touma;
+ 30ip, iIHTEepIIpeTaris - Joriuna;
Ta 3aCTOCYBaHHS - BupasHa
TaHUX; .
) - JIaKOHIYHA.
+ CIIJIKYBaHHS 3 A L
7. KomyHikariitna ctpateris:
npodeciiHuX MUTaHb, . . . .
. - TOCIiOBHUH 1 HECYTIEPEWINBUI PO3BUTOK JYMKH;
y TOMY YHUCII . .
; - HasBHICTbH JIOTIYHUX BJIACHUX CYy[KCHB;
1HO3eMHOIO MOBOIO, o C
- YHa apryMeHTarlii Ta ii BilmoBiIHICTh
YCHO Ta IMCHbMOBO _ JlopetiHa apryMCHTallll Ta 11 BIIOBLIHIC
BiJICTOIOBAaHUM ITOJIO’KEHHSIM;
- IpaBWJIbHA CTPYKTYypa BIIMOBIJI (IOMOBIII);
- TPaBUIBHICTH BIAMOBIEH HA 3alIUTAHHS;
- JIopeyHa TeXHiKa BiJIOBieH Ha 3allUTaHHS;
- 3JaTHICTb pOOUTH BUCHOBKH Ta (hOPMYITIOBATH
MIPOTIO3HITIT
JlocTaTHe BOJOAIHHS MPOOIEMATHKOIO TATy31 3 90-94

HE3HAYHUMHU XHOaMHu.
JloctaTHs 3p03yMUTICTh BIAMOBIAL (AOMOBi) 3
HE3HAYHUMU XHOaMu.




Onuc
kBajidikaniiiHoro
piBHs

Bumoru 10 3HaHb, yMiHb/HABH40K, KOMYHIKaWil,
BiAnoBigagbHOCTI 1 aBTOHOMI]

IHoka3HukK
OLIIHKH

JlopedHa KoMyHIKaIliiiHa CTpaTeris 3 He3HAYHUMU
xubamu

JloOpe BOIOaiHHS TPOOIEMATHKOIO Tay3i.

JloOpa 3po3yMuTicTh BiAMOBIII (JIOMOBI/II) Ta JOpEYHA
KOMYHIKaIliliHa cTpaTeris (CyMapHO HE pealli30BaHO TPH
BUMOTH)

85-89

Jlo6pe BoNOIHHS MPOOJIEMAaTUKOO TaTy31.

JloOpa 3po3yMuTicTh BiAMOBIII (IOMOBI/II) Ta JOpEYHA
KOMYHIKalliiiHa cTpaTeris (CyMapHO HE peali3oBaHO
YOTUPH BUMOTH )

80-84

JloOpe BoIOaiHHS IPOOIEMATHKOIO TaTy3i.

JloOpa 3po3yminicTh BiAMOBIAL (OMOBI/I1) Ta JOPEUHA
KOMYHIKaIliiiHa cTpaTerisa (CyMapHO He peai30BaHoO I STh
BHMOT)

74-79

3a/10B1IbHE BOJIOIIHHS MPOOIEMATHKOIO Taly3i.
3a10BUTbHA 3pO3yMITIICT BIAMOBII (JOTOBi/I) Ta
JIOpevYHa KOMyHiKalliiiHa cTpaTeris (CyMapHO He
peanizoBaHO CiM BUMOT)

70-73

YacTkoBe BOJIOAIHHS MPOOJIEMATHKOO Tamy3i.
3a10BIbHA 3pO3YMUTICTD BiJIMOBIAL (JOTOBI1) Ta
KOMYHIKaI[ilfHa cTpaTeris 3 Xxubamu (CyMapHO He
pealli30BaHo JI€B’ATh BUMOT)

65-69

dparmeHTapHe BOJIOIHHS MPOOIEMaTHKOO rarysi.
3a/10BUIbHA 3pO3YMUTICTD BIJIMOBIAL (JOTIOBII) Ta
KOMYHIKalllliHa cTpaTeris 3 Xubamu (CyMapHO He
peasizoBaHo 10 Bumor)

60-64

PiBens koMyHiKaIlil HE3aOBITLHUN

<60

Bionosgioansnicmo i aemonomin

+ YIIpaBJIIHHS

CKJIaAHOIO TEXHIYHOIO

abo npodeciiiHoO
MISUTBHICTIO 94U
MIPOEKTaMH;

+ CIIPOMOXHICTh
HECTHU
BIMOB1AAJIBbHICTE 3a
BUPOOJICHHS Ta
YXBaJIGHHS PILIEHb Yy
HenependavyBaHUX
pobounx Ta/abo
HaBYAJIbHHUX
KOHTEKCTax;

+ (opmyBaHHS
CYIDKEHB, 110
BPaxOBYIOTh

BiaminHe BOJIOAIHHS KOMIIETCHIIISIMA MEHEKMEHTY
0COOUCTOCTI, OPIEHTOBAHUX Ha:
1) ynpaBiaiHHS KOMIUIEKCHUMHU IIPOEKTaMHU, 1110
nepeadavae:
- JIOCTIHUIBKUHN XapaKTep HaBYaJIbHOI AiSJIBHOCTI,
[MO3HAaY€Ha BMiHHSAM CAMOCTIHHO OI[IHIOBATH
PI3HOMaHITHI JKUTTEB] CUTYyallli, IBUIIA, (PaKTH,
BUSIBIISITH 1 BIZICTOIOBATH OCOOHCTY TO3HIIIIO;
- 3JaTHICTH 10 poOOTH B KOMaH/II;
- KOHTPOIIb BIACHHX Jiif;
2) BiMOBIAANBHICTh 32 IPUUHATTS PillIEHb B
Hernepe0adyyBaHX YMOBAX, IO BKITFOYAE:
- OOrpyHTYBaHHSI BIACHUX PillIeHb MOJIOKEHHSIMU
HOPMAaTUBHOT 0431 ray3eBOT0 Ta JEP’KaBHOTO PiBHIB;
- CaMOCTIHHICTP IiJ YaC BUKOHAHHS OCTABJIEHUX
3aBJIaHb;
- iHImiaTHBY B OOrOBOpEHHI MPpo0eM;
- BIANOBIJAJBHICTE 3a B3a€MOBITHOCHUHH;

95-100

10




Onuc
kBajidikaniiiHoro
piBHs

Bumoru 10 3HaHb, yMiHb/HABH40K, KOMYHIKaWil,
BiAnoBigagbHOCTI 1 aBTOHOMI]

IHoka3HukK
OLIIHKH

colliaNbHi, HAYKOBi Ta
€THYHI aCIEKTH;

+ Ooprasizaris Ta
KEPIBHHUIITBO
npodeciiHuM
PO3BUTKOM 0Ci0 Ta
Ipy1;

+ 3IATHICTD
MIPOJIOBKYBATH
HaBYaHHS 13 3HAYHUM
CTYIICHEM aBTOHOMii

3) BiAmoBiAaIbHICTH 32 MPO(ECiHMI PO3ZBUTOK OKPEMHX
ocib Ta/abo rpyn ocib, 1o nepeadoayac:

- BHUKOpHCTaHHS PO eCciiiHO-0piEHTOBHUX

HaBUYOK;

- BHUKOPHCTaHHS JJOKa3iB i3 CAMOCTIHHOIO 1

MIPABUJILHOIO apTyMEHTAITIET0;

- BOJOJIHHSA BCIMa BHIAMH HAaBYAJILHOI JISIILHOCTI;
4) 3MaTHICTB JIO MTO/IJIBIIIOT0 HABYAaHHS 3 BUCOKUM PiBHEM
ABTOHOMHOCTI, IO TIepeadaJac:

- CTYMiHb BOJIOJIHHS (pyHIaMEHTATbHUMU

3HAHHSIMU;

- CaMOCTINHICTh OLIHHUX CY/IKEHb;

- BHCOKHI piBeHb C(HOPMOBAHOCTI

3arajibHOHABYAJIbHUX YMiHb 1 HABUYOK;

- CcaMOCTI{HHI MOIIYK Ta aHaJI3 JKepel

iHpopmarrii

Y1ieBHEHE BOJIOIIHHS KOMITETEHITISIMH MEHEDKMEHTY
0COOHMCTOCTI (HE peaii3oBaHO JBI BUMOTH)

90-94

JloOpe BOJOAIHHS KOMIETEHIISIMI MEHEKMEHTY
0COOHMCTOCTI (HE peaai3oBaHO TPU BUMOTH )

85-89

JloOpe BOOAIHHSA KOMIETEHLIIMA MEHEI)KMEHTY
0CcOOMCTOCTI (HE peasTi3oBaHO YOTUPU BUMOTH)

80-84

JloOGpe BONOAIHHS KOMIETSHIIIMA MEHEI)KMEHTY
0COOHMCTOCTI (HE peai3oBaHO HIICTh BUMOT)

74-79

3a/10B1IbHE BOJOIHHS KOMIIETCHIIIMA MEHEI)KMEHTY
0COOHMCTOCTI (HE peani3oBaHO CiM BUMOT)

70-73

3a70BiIbHE BOJIOIIHHS KOMIIETEHIIISIMA MEHEKMEHTY
0cOoOUCTOCTI (HE pealli3oBaHO BICIM BUMOT)

65-69

PiBeHb BiNOBIJAIILHOCTI 1 aBTOHOMI{ (pparMeHTapHUI

60-64

PiBeHb BiAMOBIZAIBLHOCTI 1 aBTOHOMIT HE3aJOBIILHUN

<60

6. IHCTPYMEHTU, ObJIAIHAHHS TA ITPOI'PAMHE 3ABE3ITEYEHHSA

Mynerumeniitae obnagHanus. {ucraniiina margopma Moodle. MATLAB Tta
Simulink, Python 3 6i6mioTekamu NumPy, SciPy, Matplotlib.

7. PEKOMEHIOBAHI JJ)KEPEJIA IH®OOPMALIII

1. Tanai M.B., Tomncon b.C. "Po3ymui marepianu ta ctpykrypu" (Gandhi M. V.,
Thompson B.S. "Smart Materials and Structures")
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. CpiniBacan A.B., Mak®apaana I.M. "Po3ymHi cTpyKTypu: aHaii3 Ta au3aiiH"
(Srinivasan A.V., McFarland D.M. "Smart Structures: Analysis and Design")

. Onyka K., Baiiman K.M. "Marepianu 3 nam'sattio hopmu" (Otsuka K., Wayman
C.M. "Shape Memory Materials")

. Jeo J.Jxk. "[HxeHepHUl aHaI3 CUCTEM 3 pO3yMHUMU MaTtepiainamu" (Leo D.J.
"Engineering Analysis of Smart Material Systems")

. XeiiBanr B., JI1o0in K., Bepcinr B. "[1'e30enexTpuka: eBostollisi Ta MaiOyTHE
texHonorii" (Heywang W., Lubitz K., Wersing W. "Piezoelectricity: Evolution and
Future of a Technology")
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POBOYA IMTPOI'PAMA HABYAJILHOI JUCLUATIJIIHUA

«MarTeMaTH4Hi OCHOBM J0CJiKeHHsA KOHCTPYKUii 31 SMART marepianiB» auist
3100yBa4iB HAYKOBOI'0 CTYNEHIO TOKTOpa (pistocodii cnenianbHocTeit F1
IIpuxkinagHa MaTeMaTuKa

Po3pobnuK:
Onomnpienko Oier IMUTpOBUY

VY penaxiiii aBTOpiB

[linroToBIEHO 10 BUXOIY B CBIT
y HamionanbHOMY TEXHIYHOMY YHIBEPCUTETI
«/IHIMpOBCHKA MOMITEXHIKA.
CeinonTBo nipo BHeceHHs 110 JlepkaBHoro peectpy K Ne 1842
49005, m. Iainpo, npoc. JI. ABopuunipkoro, 19
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