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3. IOACHIOBAJIBHA 3AIIUCKA
PoGoua mporpama HaB4anbHOI AuUCHMIUTIHA «MaTeMaTH4yHl Ta YHUCIOBI METOAM B 1HXKEHEpIi
MarepiaiiB 1 MpoIeciBy ykiazeHa BiamoBimHo no CTtaHmapTy BUIIOI OCBITH YKpaiHH I JIPyroro
(maricrepcbkoro) piBHsS 3a cremianpHicTIO G8 «Marepiano3HaBCTBO», OCBITHBO-TIPOQECIitHOT
nporpamu «TpuOOTEXHIYHE MAaTEPIATIOZHABCTBOY.

JlucuuiniiHa € 000B’SI3KOBOIO CKJIaJOBOIO 3arajbHOI MiATOTOBKU 3;[06yBaq1B i cpsAMoBaHa Ha
q)opMyBaHHsI 3HaHb 1 HAaBUYOK 3aCTOCYBaHHA MATEMATHYHUX MOJIE/ICH 1 YHCIOBUX METOMIB JJIs
aHaJIi3y Ta MOJEIIIOBAaHHS MPOLIECIB Y MaTepialO3HABCTBI.

Ilpepexeizumu — BUXinHa.

Ilocmpekgi3umu — MeTOaW TPHUOOJOTIYHUX BHUIPOOYBaHH MaTepiaiiB, MepeIAUILIOMHA
npakTHKa, KBaji(ikamiitaa podora.

BianoBigHO 10 OCBITHROI IPOTPaMK AUCLUILTIHA Ma€ 3a0€3MEUUTH:

— Komnemenmnocmi. 3JaTHICTb  PO3B’sA3yBaTM  CKJIaJHI 3ajadl Ta mpoOiemMu 3
Mmarepiaio3HaBcTBa 'y mpodeciiiHiii mismpbHOCTI Ta/abo y Tmpomeci HaBYaHHS, IO nepeadadae
IIPOBEICHHS JOCHIKEHb Ta/a00 3/1iHCHEHHS 1HHOBAII Ta XapaKTepPU3yEThCS HEBU3HAYCHICTIO YMOB 1
BuMor (IK); 3maTHICT 40 aOCTpakTHOro MHCIEHHS, aHamizy Ta cuHTedy (3K 01); 3matHicThb
3aCTOCOBYBATH 3HaHHS y MpakTH4HUX cutyailisx (3K 02); 3naTHicTh BUSBISITH Ta CTABUTH NIPOOJIEMH B
chepl Marepiano3HaBCTBA, anﬁMaTH e(heKTUBHI piH_IeHH}I s ix upimenHs (®PK 01); 3patHicTh
MIaHYBATH Ta MPOBOIUTH JIOCIHIJKEHHS B chepl MaTepialo3HaBCTBA y J'Ia60paT0pHI/IX Ta BUPOOHUYMX
yMOBax Ha BlI[HOBlI[HOMy piBHI 3 BHKOPHCTAHHAM CY4aCHHX METOMIB 1 METOAMK CKCIICPUMEHTY
(®K 02); 3matHicTh pO3pOOJIATH HOBI METOAM 1 METOAMKH JOCHI/DKCHb, 0a3ylouMch Ha 3HaHHI
METOJIOJIOTIT HAyKOBOTO JOCIHI/DKCHHS Ta O0COOJIMBOCTI mpoOiemu, mo Bupinryerses (DK 03);
3IATHICTH JJO KPUTHYHOTO aHAJIi3y Ta MPOTHO3YBAaHHS XapaKTEPUCTUK HOBHUX Ta ICHYIOUMX MaTepialis,
napaMeTpiB MpoLeciB X OTpUMaHHS 1 0OpOOKM Ta BHUKOPUCTAHHS y BuUpoOax (abo y BUPOOHHUYHX
ymoBax) (@K 05); 3maTHiCTH pO3yMITH Ta BHKOPHCTOBYBATH MaT€MaTHYHI Ta YHCIOBI METOIHU
MOJICNIIOBaHHS BiacTUBOCTEH, sBull Ta npoueciB (PK 06); 3maTHICTE 3aCTOCOBYBATH CHUCTEMHUN
MiXiA A7 pO3B’s3aHHS MPUKIAAHUX 3a/ad BUTOTOBIEHHS, OOpOOKH, eKcIuTyartalii Ta yTHizalii
marepiainis i BupoOiB (OK 11);

— npozpamui pe3yiomamu HAGUAHHA. POYMITH Ta 3aCTOCOBYBAaTH NPHUHIMIIM CHUCTEMHOIO
aHali3y, MPUYMHHO- HACTIAKOBHUX 3B S3KIB MK 3HaUyIIUMHU (aKkTOpaMu Ta HAYKOBUMH 1 TEXHIYHUMU
pilleHHsIMH B KOHTeKCTi icHyrounx Tteopiii (ITPH 01); 3actocoByBatn cydacHi iHpopMmaiiiai
TEXHOJIOTIT Ta CIeliali3oBaHe Tporpamue 3a0e3neueHHs IS posB’sBaHH;I CKJIaJHUX 3ajad
MaTepiaJo3HaBCTBA (HPH 04); HayKOBI HaBHYKH Yy raiysi 1H>1<eHep11 UIg TOro, 1100 yCHlHIHO
NPOBOJUTH HAYKOBI JOCTIDKEHHS K ITiJ{ KeplBHI/II_ITBOM TaKk 1 caMOCTiiiHO (HPH 06) IUTaHYBaTH 1
BUKOHYBATH €KCIIEPHMEHTAIbHI MaTepialo3HaBYi JTOCIiHKEHHs, 0OUpaTy BiINOBiMHI 00NaTHAHHS Ta
METOJUKH, 3/11HCHIOBAaTH CTaTUCTUYHY OOpPOOKY 1 CTATUCTMUHUM aHai3 Pe3ysbTaTiB €KCIIEPUMEHTIB,
obrpynroByBatu BucHOBKkH (ITPH 13); mpoekTyBaTi HOBiI MaTepianu, po3poOJsATH, TOCIIIKYBATH Ta
BUKOpPHCTOBYBaTH (i3W4HI Ta MareMaTudHi Mmojeni marepiamiB ta mporecis (ITPH 15); 36uparu
HEOOXiJHY 1H(OpMaLil0, BUKOPHUCTOBYIOUM HAyKOBO-TEXHIUHY JiTeparypy, 0a3u HaHUX Ta iHII
JpKepena, ananizysaTH i orintoBary 11 (ITPH 18); po3po0:isTi KOMIUIEKCHUIT T13ailH HOBUX MaTepiaiiB
1 BUpOOIB Ha IX OCHOBI 3 ypaxyBaHHSM €KCIUTyaTallliHUX BJIACTUBOCTEH Ta YMOB BUKOPHUCTaHHS
(ITPH 19).

Mema Oucyunninu. IlornubieHHs TEOPETUYHOI 1 MPAKTHUYHOI MIATOTOBKH IMpodecioHana,
CIPSIMOBAHOT Ha BUPIIIEHHS TUIIOBUX Ta CKJIAJHUX 3aBJaHb 3 MaTepiallo3HaBCTBA LI0JI0 PO3POOIICHHS,
BJIOCKOHAJICHHS, BIPOBA/KEHHsI MaTepialiB il TPUOOTEXHIUHUX CHCTEM 3 YPaxyBaHHSIM Cy4aCHHX
TEXHOJIOT1H.

IlIpeomem oucyunninu. MeToau MaTeMAaTUYHOTO OIHUCY, aHAJI3Yy Ta YMCIOBOTO PO3B’SI3aHHA
IH)KEHEPHHUX 3a]a4 y MaTepialo3HaBCTBI Ta TPHOOTEXHIIII.

3aeoanna Oucyunninu. OopMyBaHHS HABHUYOK PO3B’S3aHHS CKJIAJHUX 3aqad Ta MpooOieM,
NOB’SI3aHUX 3 PO3POOKOI0, 3aCTOCYBAHHSIM, BHPOOHHMIITBOM Ta BHUMPOOYBAaHHSIM, IPOTHO3YBAHHSIM
BIIACTHBOCTEH CyYaCHMX MaTepiaiiB, 30KpeMa MaTepiaiiB y By3JaxX TepTs, IO MPaIlOIoTh y PI3HUX



YMOBaX HaBaHTAXEHHS; (POPMYBaHHS HABHUOK MaTEMAaTUYHOTO MOJEIOBAHHS MPOLIECIB Y MaTepianax;
3aCBOEHHS YHCJIOBMX METOMIB pO3B’SI3aHHS pPIBHSHb MEXaHIKH, TEIUIONPOBIAHOCTI, AUPY3ii;
OIPAIIOBAHHS NPAKTHK MOJICIIIOBAaHHS TPUOOTEXHIYHUX CHCTEM; PO3BHUTOK KOMIIETEHTHOCTEH B pOOOTI
3 IH)KEHEPHHUM MTPOTPAMHUM 320€3MEYCHHSIM.

Pesynomamu naguanna. Ilicns BUBYEHHS [UCLUIUTIHM CTYJIGHT Mae€: JIOCKOHAIO BOJIOMITH
npoeciifHOI0 TEPMIHOJIOTIEI0 Ta OCHOBHUMH IOHSATTSAMH Taly3i TPHOOTEXHIYHOTO MaTepiajO3HABCTBA,
MaTeMaTUyHOro Ta (i3MYHOrO MOJETIOBAHHS MaTepiajlo3HABUMX SIBUII Ta MPOIECIB; PO3B’sA3yBaTH
NPUKJIATHI  IHKEHEepHI 3aJadi  Marepialo3HaBCTBA, 30KpeMa TPHOOTEXHIYHOTO CHPSIMYBAaHHS, 3
BUKOPHCTAHHSIM CYYaCHHX MAaTEMaTHYHHX METOMIB aHaNi3y Ta MOJCIIOBAHHS, PO3YMITH MPHUHIIMUIIN
MaTeMaTUYHOTO IUIaHyBaHHs ekcnepuMmeHTy Ta 3actocyBaHHsS DOE (Design of Experiments) y
TpUOOTEXHIYHOMY MaTepialo3HABCTBi; 3HATH OCHOBHI METOAM IH(EPEHIIIHOI CTaTUCTHUKU Ta iX
3aCTOCYBaHHS JUIsl aHAJI3y MPOLIECIB TEPTS 1 3HOIIYBaHHS; PO3YMITH OCHOBH MOOYJOBH MaTeMaTUYHHIX
MoJeNiell 'y MaTepiaJio3HaBCTBi, iX BepHdIKalil0 Ta Balifalilo; 3HATH TNPUHIMINA YHUCIOBOTO
MOJICNIIOBaHHS (METOJI CKIHUCHHHMX DI3HMIb, METOJ CKIHUCHHHMX €JIEMEHTIB) Ta CydYacHiI MpOrpamMHi
naketn (ANSYS, Abaqus, SOLIDWORKS Simulation, Moldex3D Tor110), 1110 BAKOPHCTOBYIOTHCS JIJIsI
YHUCIIOBOTO aHAIi3y MpoIeciB (OpMyBaHHS, TEIUIONEPEHOCY, HANPYKEHO-IACPOPMOBAHOTO CTaHy Ta
MPOTHO3YBaHHSI BIACTMBOCTEH MatepiaiiB 1 BUpOOiB; (opmymoBaTH 3aqady eKCIEPUMEHTY,
BU3HA4YaTH (PaKTOPH Ta BIATYKH y TPHOOTEXHIUYHMX CHCTEeMax; OyayBaTH Ta aHaji3yBaTu (aKTOpHi
IUTAHU EKCIEPUMEHTIB (MOBHI Ta ApoOOBi); 3aCTOCOBYBATHM CTAaTHCTUYHI METOIU (perpeciiiHui,
KOpeISLIHHUN aHalli3, MEePeBIPKY TinoTe3) I 0OpOOKU €KCIIEPUMEHTAIBHUX JaHUX; PO3POOIATH Ta
JOCIIJKYBAaTH MaTeMaTH4yHi MOZei HpoueciB TepTs 1 3HOIIYyBaHHS; BUKOHYBaTH YHCIIOBE
MOJIEJIIOBaHHSI TPUOOTEXHIUHUX npouecua y CHEIiali30BaHUX MPOTPAMHUX CEPEIOBHUIIAX; KPUTHYHO
OILIIHIOBATH pEe3YJbTaTH EKCIEPUMEHTIB 1 MOJETIOBAHHSA, IHTEIPYBaTH EKCIEPUMEHTANbHI JaHi 3
pe3yabTaTaMu YHCIIOBOTO MOJICIIOBAHHS, MpalfoBaTH 3 makeramu oOpoOku manux (Excel, Matlab/
Python) ta imkenepaumu mwiarpopmamu (ANSYS, Abaqus ToI0); roTyBaTH 3BITH Ta MpE3CHTAII 3
Pe3yJIBbTATIB JOCIIKEeHb y TaTy31 TPHOOTEXHIYHOTO MaTepialo3HABCTBA.



4. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB JUCHUIIJITHA

KiapkicTh roaun, BigBeeHnx Ha:
Hasea po3ity (Temu) ¢HHa ¢opma 3aouHna ¢gopma
Tesii | 120 | cpe | jrexenii | AP | cpc
podotu podotn
Tema 1. MaremaTuuHuit MeTos
IUIAaHYBaHHS €KCIIEPUMEHTY B TPUOO 4 2 20 2 26
TEeXHIYHOMY MaTepiajlo3HaBCTBI
Tema 2. Meroau iHdepeHiiHOT
CTAaTHCTHKH B TPHOOTEXHIYHOMY 4 10 20 2 26
MarepiaJo3HaBCTBI
Tema 3. OcHoBH MaTeMaTHIHOTO 4 4 20 2 26
MOJICTIOBAHHSI B MaTepialO3HABCTBI 2
Tema 4. LII/I'CJIOBC MOﬂ@HI.OBaHH}I 4 2 26 4 30
TPUOOTEXHIYHHUX MPOIIECIB
Pazom: 16 18 86 6 6 108
5. MPOI'PAMA HABYAJIBHOI JJUCIUILJITHA
5.1 3micT JexkuiliHoOro Kypcy
IlepeJtik Jiekniii AJs1 CTYAEHTIB denHoi popmu 3100yTTs OCBITH
Homep . . Kinekicrs
Jexii Ilepenik Tem Jekuii, ix aHoTauii rOIHH
MartemMaTH4He MOJeJTIOBAHHSA TA MVIAHYBAHHS eKCIIePUMEHTY Yy TPHOOTEeXHIYHOMY
MaTepiajo3HABCTBI.
. 3HavYeHHA MaTeMaTHYHOTO MOJIETIFOBAHHS B JOCIIKEHHIX TEPTS Ta 3HOLTYBaHHS.
1 . OcHoBHi npuHIuIHK wianyBauus ekcnepumenty (DOE — Design of Experiments). 2
. Krnacudikauis pakropis Ta BiAryKiB y TPUOOTEXHIUHHX CUCTEMAX.
. [Mpukinaay MOCTAaHOBKY €KCHIEPHMEHTIB Yy MaTepiajlo3HABCTBI.
Jlit.: [1] c. 7-30, 166-193; [2] c. 7-51, [3] c. 12-39, 43-68; [4] c. 5-14, [5] c. 6-16; [6] c. 4-10
MeToau MOBHOIO Ta APOGOBOro (PAKTOPHOI0 eKCIEPHUMEHTY.
. IToBHuMIt pakTOpHUI eKCIEPUMEHT (27, 3"-TIaHu).
. Jpo0oBi (hakTopHIi miaHu Ta iX 3aCTOCYBaHHI.
2 3 Edexru B3aemonii paxropis. 2
. [MpakTr4Hi TpUKIAAN BUBYESHHS 3HONIYBaHHS MaTepialliB 3a JOIIOMOT00 (haKTOPHHUX
TUTaHiB.
Jlir.: [2] c. 7-51; [6] c. 14-32; [7] ¢.116-126, c. 126-134
MartemaTH4Hi MeTOAM ONTUMI3aLii eKCIIEPUMEHTY.
° LenTpansHO-KOMITO3UIIiITHI TUTaHH.
3 . Mertox noBepxHi Biaryky (RSM). 5
. OnrtuMizalis CKJIaAy MaTepiaiiB Ta peKUMIB TEPTH.
. [Tpuxnaau no6yn0BU perpecifHux Mosenei.
Jlit.: [2] ¢.114-176; [6] 14-32, c. 32-39; [8] c. 7-13
Metoau iHepeHIIITHOI CTATUCTHKH Y TPHOOTEXHIYHOMY MATEPial03HABCTBI.
. OcHOBH HMOBIpHICHUX PO3MOALIIB (HOpMabHUM, Belibyinia, TorHopMabHUH).
. Orminka mapameTpiB po3noaiTy (METOA MaKCUMAJIFHOI TPaBAONOAIOHOCTI, METOT
4 MOMEHTIB). 2
. [lepeBipka CTaTHCTUYHUX TIOTE3 Y MaTepiaO3HABYNX EKCIIEPHMEHTAX.
. BuxopucTaHHS CTaTUCTHKH JJIS aHATI3y TEPMiHY CITy>KOHM MaTepiais.
Jlit.: [5] ¢.12-66; [7] ¢.11-83; [9] c.11-46
Perpeciiinnii Ta kopeasiniiiHnii anaJi3 y TpudorexHini.
. JliniliHa Ta HemiHiliHa perpecis.
. BararodaxropHuii perpeciitanii aHai3.
5 . Koedinientn kopensuii Ta nerepmiHarii. 2
. [Mpuknaau 3acrocyBaHHs B aHAII31 BIUTMBY TEMIIEPATypH, HABAaHTAKCHHS Ta IIBUJIKOCTI
KOB3aHHS Ha 3HOC.
Jlit.: [5] ¢.66-94; [7] ¢.84-104, ¢.105-134; [8] c.14-33




OcCHOBH MATEMAaTUYHOI'0 MO/IeJIIOBAHHSI B MaTePialo3HABCTBI.

o [TonsTTst MaTEMaTHYHOT MOZEII.
. Krnacudikanis moneneit (piznyni, eMipuyuHi, KOMOIHOBaHI).

6 . MaremaTiyHi MOJIes TPUOOTEXHIYHUX MPOIECiB (PIBHSHHS 3HOIIYBaHHS ApXxap/a, 2
MOJIEITi TEPTSL).

3 Baniganis ta Bepudikaris Moenei.

Jit.: [1] c. 5-39, ¢. 65-80; [3] c. 6-47, c. 73-86, c. 185-188, ¢.283-330, ¢.358-363; [10] c.5-33;
[22] - [24]

Yucsi0Bi MeTOAH MO/IEJTIOBAHHS TPHOOTEXHIYHUX MpoLeciB.

. OCHOBH YHCIIOBOTO IHTETPYBaHHS Ta JU(EpEHIIIOBaHHS.

. Meroau ckinueHHux pizHuns (FDM).

7 . ) . . 2
U Meroau ckinuennux enementis (FEM) y maTepiano3HaBcTBi.

. [puknaau 3acTocyBaHHs YHCIOBOTO MOJICTIOBAHHS [UIsl IPOrHO3YBaHHS 3HOIIYBaHHSI.
Jlit.: [10] ¢. 5-11; [11] ¢.38-67; [12] ¢.5-21; [13] c. 43-49; [19] - [21]

Komn’roTepHe Mofie/1il0BaHHS Ta HU(POBi ABiiHMKH y TPUOOTEXHIYHOMY
MaTepiajao3HaBCTBI.

. Buxopucransst nporpamuunx maketis (ANSY'S, Abaqus, Moldex3D Tomro) st
MO/ICTFOBaHHSI TEPTHL.

8 AV . 2

. ITo6ynoBa mudpoBUX IBIHHKKIB MaTepiais.

. IMpuknaau iHTETpaIlil eKCIEPIMEHTANPHIX JaHUX 13 YUCIOBUM MOJIECIIOBAHHSIM.

. [epcriekTHBH PO3BUTKY TPUOOTEXHIYHOTO MOJICITIOBAHHS.

Jlit.: [13] c. 5-37; [14] c.11-46; [15] c. 14-91; [16] c. 149-183; [24]; [25] - [29]

Pazom: 16
IlepeJtik OrasiI0BUX JEKLil I CTYACHTIB 3a0uH0i (popMHU 3100yYTTH OCBITH

Homep KinbkicTn
eKi Tema nexmii -

1 MaremMaTH4He MO/IeJIIOBAHHS NMPOIECiB Y MaTepiajio3HABCTBI. 2
. Tunm Moneneit: aHaNITHYHI, YUCIIOB1, EMITIPHUYHI.

. JudepennianbHi piBHIHHS Ta iX BUKOPUCTAHHS.

° BapiamiifHi mpuHIAIH.

. [TnanyBaHHS HATYPHUX 1 YUCIOBUX €KCIIEPUMEHTIB.

Jlit.: [1] c. 7-30, 166-193; [2] c. 7-51, [3] c. 12-39, 43-68, c. 185-188, ¢.283-330, ¢.358-363; [4]
c. 5-14, [5] c. 6-16; [6] c. 4-10; [10] ¢.5-33; [22] - [24]

2 Yuc/10Bi MeTOAM PO3B’SI3aHHS 32124 MATEMATHYHOI (i3uKH. 2
. Merop ckinueHHuX pisHuULb (MCP): npuHumn noOyaoBH, NpHKIaIH.

. Merop ckinueHnux enemenTiB (MCE): ¢hopMyitoBaHHS, €l1eMEHTH, TPaHHYHI YMOBH.
. IToOy10Ba CITOK, CTIHKICTh, 301KHICTh, TOUHICTh YMCIOBUX METO/IIB.

. IMporpamua peanizaiis y Ecxl, MathCAD, MATLAB / Python.

Jlit.: [10] ¢. 5-11; [11] ¢.38-67; [12] ¢.5-21; [13] c. 43-49; [19] - [21]

3 Komn’roTepHe Mofie/1Il0BaHHSI TPMOOTEXHIYHUX NMPOLECiB. 2
) Bukopucrannst ANSY'S, Abaqus, SOLIDWORKS Simulation, Moldex3D TOIIIO st
MOJICTIOBAHHSI TEPTSI, 3HOIIYBAHHSI, TEIUIONIEPEHOCY.

. ITocTanoBKa 3a/1a4i Ta TO0Y10Ba MOJIENI.
° Amnaitiz moxu0ok, Bepudikariis i Bastigamis.
. OnrtuMmizalist YUCIOBUX MOJIEJIEH, IHTepIpeTalist pe3yIbTarTiB.
Jlit.: [13] c. 5-37; [14] c.11-46; [15] c. 14-91; [16] c. 149-183; [24]; [25] - [29]
Pa3zom : 6
5.2 3micT 1a60paTOpHUX 3aHATH
Ilepeik 1abopaTOPHUX 3aHATH IS CTYACHTIB Oennoi popmu 3100yTTH O0CBITH
Ne KiapkicTs
Tema 1a00paTOpHOro 3aHATTA
3/m TOAUH
IInanyBaHHS 004YMCIIOBAJLHOIO €eKCIEPUMEHTY B TPHOOTEXHIYHOMY MaTepiaio3HABCTBI. 2
1 Inanysanusi excnepumenmis npu po3poodneHHi cKIady 6UCOKOMIYHO20 MBEepoo2o Cniagy O
00pobaenns demanell, Wo OAIOMb 3MUBHY CIPYIICKY
JIit.: [6] c. 14-32; [7] c.116-126, c. 126-134; [8] c. 7-13; [17] c. 96-123; [18] c. 6-19




BusiBieHHs BUKUAIB (AHOMATBHUX BUMIPIOBaHb) y BUOIpKAX TOBIIMHU MOKPUTTS.

Oyinka aHOpMATbHOCMI pe3yibmamie GUMIPIOBAHL NPU  KOHMPON 2AUOUHU Ou@y3itiHo2o
Xpomosarozo wapy cmani 4x5mglc

JIit.: [5] .12-66; [7] c.11-83; [9] c.11-46; [17] c. 123-131; [18] c. 20-26

Ouinka HeBiZoMHUX mapaMeTpiB 3a BUOIPKOBUMU JaHUMH.

Busnauenns oyinok i Oogipyux ecpanuyb 01 NAPAMEMPI8 HOPMANLHO20 PO3NOOINYy Npu
BUMIPIOBAHHT MBepOOCHi CMali

JIiT.: [5] ¢.12-66; [7] ¢.11-83; [9] c.11-46; [17] c. 173-179;[18] ¢. 27-32

IloGynoBa poBipumMx iHTepBadiB /I NapamMeTpiB AOCJHIZHOIO PO3MOALIY TBEPAOCTI
NMOBEPXHEBOI0 APy MicJsl TepMiYHOI 00po0KH.

Pospaxynox napamempie 00cnionoeo po3nodiny i OyiHka O00CMOGIPHOCMI 6NAUGY MEPMIUHOL

06pOOKU HA MBePIICTb XPOMOBAHO20 WAPY
JIit.: [5] ¢.12-66; [7] ¢.11-83; [9] ¢.11-46; [17] c. 179-194; [18] c. 33-41

IlepeBipka  cTaTHCTHYHMX TrimoTre3 mNpo  po3moain  TpudomapaMmerpiB  pi3HHX
MaTepiamiB/pe:kuaMiB. BusHauenHs 3aKoHy po3no0iLy 6UNAOKo80i 6eIUYUHU NPU SUMIDIOGAHHI
meepoocmi cmai

JIit.: [5] ¢.12-66; [7] c.11-83; [9] c.11-46; [17] c. 194-203; [18] c. 42-48

IoOynoBa perpeciiinux moaesneil. [lapnuii peepecitinuii anHanis pe3yibmamie eKcnepumeHmio
npu BU3HAYEHHI 30amHOoCmi demanel 00 KPUXKo20 pyiuHy8anHs
JIit.: [5] ¢.66-94; [7] c.84-104, c.105-134; [8] c.14-33; [17] c. 82-96; [18] c. 49-63

OCHOBH MATeMATHYHOT0 MOJEJIOBAHHS NpoleciB y Marepiano3HaBcTBi. [lo6ydosa ma
aHaniz Qizuxo-mamemamuyHux mooenet 0is 3a0a4 mepms, MenionposioHocmi ma oughysii.
Jlit.: [1] ¢.5-39, ¢.65-80; [3] ¢.6-47, c.73-86, ¢.185-188, ¢.283-330, ¢.358-363; [10] ¢.5-33; [24]

AHani3 noxu0ok yncaoBux pimens. IlopiBHsAHHS MeToAiB. Oyinka noxubok ouckpemusayii,
Cmitikocmi ti MOYHOCII YUCTOBUX ANCOPUMMIS.

Jhit.: [10] c. 5-11; [11] ¢.38-67; [12] ¢.5-21; [13] c. 43-49

IincymkoBe 3aHATTA 32J1iKOBOI0 THKHSI.

Pazom:

18

IepeJtik 1a6opaTopHuX podiT MJIA CTYAEHTIB 3a0uHoi GopMu 3100yTTH OCBITH

Ne
3/m

Tema J1abopaTopHoOi podoTH

KinpkicTh
TOJIUH

IlnanyBaHHSI eKCIepPUMEHTY B TPUOOTEXHIYHOMY MaTepiaioO3HABCTBI.

. OzHaifoMIIeHHS 3 IPUHIUTIAMHA TUTaHyBaHHS ekcriepuMeHTiB (DOE).

. Bubip ¢dakropiB (HaBaHTa)XCHHS, INBUAKICTE KOB3aHH:, TEMIIEpaTypa) Ta BIATYKIB (3HOC,
KOeQIIEHT TepTs).

. [TobymoBa moBHOTO (hakTOpHOTO TUIAaHY (22 260 2%).

o [TpoBeneHHs MOJIETIOBaHHs eKCIIEpUMEHTANIBHUX Janux y Excel/Matlab.

. [TobynoBa perpeciitnol Mojeni Ta aHaji3 BILIMBY (aKTOPIB.

Jlit.: [6] ¢.14-32; [7] ¢.116-126, ¢.126-134; [8] ¢.7-13; [17] ¢.96-123; [18] c.6-19, ¢.49-63; [25]

2

MeTtoam iH(pepeHUiiiHOT CTATUCTUKHU Y TPUOOTEXHIYHMX JOCTiIZKEHHAX.

o AHaJti3 eKCriepUMEHTAIbHUX JTaHUX PO 3HOC MaTepiaiB.

. [To6ynoBa ricTorpaMmu Ta OliHKa MapaMeTpiB PO3MoALTy (HOpMabHHUHI, JOTHOPMAIIbHUH,
Beii0Oyia).

. Bukopucranns kputepiro y* Ta Konmoropoa—CMipHOBa JUIs IEPEBIPKH TiIIOTES.

. Po3paxyHOK MOBipYHX iHTEPBAJIB I CEPEAHIX 3HAYCHP 1 AUCIEPCIH.

. [HTEpIIpeTalis CTAaTHCTUYHUX PE3YIBTATIB IS POTHO3YBAHHS TOBrOBIYHOCTI MaTepiaiB.
Jlit.: [5] ¢.12-66; [7] ¢.11-83; [9] c.11-46; [17] c. 82-203; [18] c. 42-48

MaremaTu4He MOJIeTIOBAHHS TPHOOTEXHIYHUX MpoLeciB.

. OsHalioMiIeHHs 3 0a30BUMH PIBHSAHHIMH MOJICITIOBaHHS TEPTS Ta 3HOIIYBAHHS (3aKOH
Apxappa, 3anexHicTb AMoHTOHCa—KyioHa).

. [ToGynoBa MaTeMaTHYHOI MO/IENI 3HOCY B 3aJIEKHOCTI B/l HABAHTAXXEHHS Ta NISIXY TEPTS.
. Yucnose MonenmoBanHs y Matlab/Python (po3B’s3anHs audepeHnianbHIX PiIBHSHB).

. [ToGynoBa rpadikiB 3anexHOCTEH: 3HOC BiJ] Yacy, KOe(illieHT TepTs BiJ HABAHTAXKEHHS.

. [TopiBHSHHS MOJETBHUX PE3yIbTATIB 3 EKCIIEPUMEHTATLHIUMHU JAHUMH.

Jlit.: [1] ¢.5-39, ¢.65-80; [3] c.6-47, ¢.73-86, ¢.185-188, ¢.283-330, ¢.358-363; [10] ¢.5-33; [25];
[26]

Paszom:




5.3 3micT camocTiiiHoi (Y T. 4. iIHIMBiAyaJIbHOT) po00TH 3100yBayYa BHUIIIOI OCBITH

CamocriitHa poOota 31106yBaqu BHIIO1 OCBITH O€HHOV (1)opM1/1 3M00YTTSI OCBITH TOJIATAE Y
CHCTEMATHYHOMY ONPALIOBAHHI NPOrPAMHOrO MaTepialy 3 BIANOBIIHMX JuKepen  iHpopmalii;
HIiATOTOBIN 70 BUKOHAHHS 1 3aXUCTY J1a0OPaTOPHUX POOIT, 10 TECTYBaHHS 3 TECOPETHYHOIO MaTepiany
TOLIO.

3micT caMoCTiiiHOI pOOOTH CTYAEHTIB deHHoi (popMu 3100YTTS OCBITH

Homep RV Kia-cTb
Bua camocriiinoi po6oTu
THKHS TOAMH

1 OmnpamoBanHs TeopeTHyHOro Mmarepiany 3 T1, miAroroBka [0 BHUKOHAHHS 5
naboparopHoi poboTu Nel.

2 OmnpamoBaHHS TEOPETUIHOTO MaTepiany 3 T1, maroTtoBka A0 3axucTy J1abOpaTOPHOI 5
pobotu Ne 1

3 OmnpainoBanHs TEOPETUYHOro Marepiany 3 T2, WArOTOBKa A0 BHUKOHAHHS 5
naboparopHoi podotu Ne 2

4 OmnpaioBaHAS TEOPETUIHOTO MaTepiany 3 T2, mIroTtoBka A0 3aXUCTy J1a0OpaTOPHOI 5
pobotu Ne 2.

5 OmnpaifoBanHss TEOPETUYHOro Marepiady 3 T2, mAroToBKa J0 BHKOHAHHS 5
naboparopHoi podotu Ne 3.

6 OmnpamoBaHAS TEOPETUIHOTO MaTepiany 3 T2, mIroTtoBka A0 3aXUCTy J1a0OpaTOPHOI 5
pobotu Ne 3

7 OmnpaifoBanHs TEOpPETUYHOro Marepiany 3 T3, miAroToBKa A0 BHUKOHAHHS 6
naboparopHoi podotu Ne 4. [TiqroToBka 10 TECTOBOrO KOHTPOIIO 3 TeM 1 — 2.

8 OmnpamoBaHAS TEOPETUIHOTO MaTepiany 3 T3, miaroTtoBka A0 3aXUCTy J1aOOpaTOPHOI 5
pobotu Ne 4.

9 OmnpainfoBanHs TEOpPETUYHOro Marepiany 3 T4, WiATOTOBKa 10 BHUKOHAHHS 5
naboparopHoi podotu Ne 5

10 OmnpamoBaHAS TEOPETUIHOTO MaTepiany 3 T4, miarotoBka A0 3aXUCTy JabopaTOpHOI 5
pobotu Ne 5

11 OmnparfoBanHsT TEOpPETUYHOro Marepiany 3 T4, WiAroToBKa /0 BUKOHAHHS 5
saboparopHoi podotu Ne 6.

12 OmnpaitoBaHHsl TeOpeTHUHOro MaTepiany 3 T4, miaroroBka 10 3aXucTy J1aOOpaTOPHOI 5
pobotu Ne 6

13 OmnparfoBanHs TEOPETHYHOTro Marepiaxy 3 15, miAroropka g0 BUKOHaHHS 5
naboparopHoi podotu Ne 7

14 OmnpaifoBaHHsl TEOpeTHYHOro MaTepiany 3 TS, miAroroBka 10 3aXuCTy J1aOOPAaTOPHOI 5
pobotu Ne 7

15 OmnparfoBaHHsT TEOpPETHYHOro Marepiany 3 T5, miAroropka g0 BUKOHaHHS 5
naboparopHoi podotu Ne 8.

16 OmnpaifoBaHHsI TeOpeTHYHOrO MaTepiany 3 TS5, miaroroBka 10 3aXucTy J1aOOPaTOPHOI 6
pobotu Ne §, MATOTOBKA JJO TECTOBOTO KOHTPOJIO 3 TeM 4 — 5.

17 [TigroroBka /10 MiZICYMKOBOTO 3aHSTTS 4

Pazom: 86

3MicT caMocCTiitHOi poOoTH 3/100yBayiB BUIOi OCBITH 32 3@04H0I0 (POPMOIO HAaBUAHHS MOJISATAE
y MOBHOMY BUKOHAHHI BCIX TepeadaueHux BHUIIB HABYAIBHOI MISIILHOCTI BiAMOBIAHO 10 PoGouoi
porpaMy HaBYaIbHOT AUCHUILTIHK. [0 OCHOBHUX (hOopM caMOCTiiHOT poOOTH HAJIEKATh:

. OTIpAIFOBaHHS TEOPETUIHOTO MaTepiany;

. BUKOHAHHS KOHTPOJIBHOT pOOOTH;

. HiATOTOBKA /10 BUKOHAHHSA Ta 3aXUCTY 1aOOpaTOPHUX pOOIT;

. HiATOTOBKA JI0 TOTOYHOTO TECTOBOTO KOHTPOJIIO Ta CEMECTPOBO] aTecTaii B mepiox

n1abopaTopHO-eK3aMeHaIliHOI cecii.



Iadopmariito mpo 3MICT HaBUANBHOI AMCLUMIUIIHU, 3aBJAaHHS KOHTPOJIBHOI POOOTH, a TaKOXK
BUMOTH JI0 il BUKOHAHHS Ui 3100yBauiB, SIKi MOETHYIOTH HAaBYAaHHS 3 NMpodeciitHO isSIBHICTIO,
BHUKJIQJICHO B METOAMYHHUX PEKOMEHIAIISAX 3 JUCITUTUTIHY I i€l KaTeropii CTyIeHTIB.

Poboua mporpama JUCHMIUIIHM Ta HEOOXiTHI HAaBYAJbHO-METOAWYHI MaTepiaii po3MilleHi B
MOAYJIbHOMY HaBYAJIbLHOMY CEPEIOBHUII HA CTOPIHII AUCIHILTIHH.

KepiBHHIITBO caMOCTiHOIO POOOTOI0 Ta KOHTPOJIb 3a 1I BHKOHAHHSIM 3JIHCHIOE BHKJIA/Ia4
BiJIMTOBITHO JI0 BCTAHOBIIEHOTO Ipadika KOHCYIbTAIN Y T03aypPOYHHIA Yac.

6. TEXHOJIOT'II TA METOJI HABUAHHSI

[Iporiec HaB4aHHS 3 AWCUUIUTIHA 0a3yeTbCs HA TOEIHAHHI TPAIUIIMHMX Ta Cy4YacHUX
TEXHOJIOTIM 1 METO/IB HaBYaHHS. 30KpeMa, BUKOPHUCTOBYIOThCS Taki opMH opraHizailii OCBITHROTO

nporecy:

. JIEKINHI 3aHATTS — 13 3aCTOCYBAHHIM 3ac001B Bi3yati3allii HaB4aJbHOTO MaTepiary;

. 1abopaToOpHI 3aHATTA — 13 BUKOPUCTAHHSIM KOMIT IOTEPHOTO MOJICITIOBAHHS, MMOSICHEHB
BUKJIaJIa4a Ta IHIIMX aKTHBHUX METO/(IB HABUAHHSI,

. camocrTiiiHa poOoTa 3100yBaviB OCBITH — siKa mepeadayae onpaioBaHHI TEOPETUYHOTO

Mmarepialy, BUKOHAHHS I1HIWBIAyaJIbHUX 3aBJaHb 10 JIAOOpPAaTOPHUX pOOIT 1 KOHTPOJIBHHX POOIT
(3asexHO Bix (hOopMU HABYAHHS ), TIATOTOBKY 0 MOTOYHOT'O KOHTPOIIIO TOIIIO.

VYci eranu HaBYaHHS CYNPOBO/KYIOTHCS aKTHBHHM  3aCTOCYBaHHSM  iH(opMariitHo-
KOMYHIKAI[ifHIX TEXHOJIOTiH 3 METOIO MiIBUIIICHHS €()EKTUBHOCTI 3aCBOEHHS HABYAIBHOTO MaTepiaty.

7. METOAU KOHTPOJIIO

[Torounuii KOHTPOJH 3HaHb 3100yBa’iB BHINOi OCBITH 3IMCHIOETBHCS IIiJl Yac ayJUTOPHUX
7a00paTOPHUX 3aHATH, a TAKOX y BU3HAYCHI JHI MPOBEICHHS KOHTPOJBHHUX 3aXOJiB, IMepeadadeHux
Po6ouoro mporpaMoro HaBUAIBHOT AUCIUILTIHY Ta TpadikoM OCBITHHOTO MpoIiecy. 30KpemMa, KOHTPOJIb
MO€ TIPOBOJIUTHCH 13 BUKOPUCTaHHIM MOIYIBHOTO CepeIOBHIIA JJIsi HABYAHHS.

J10 OCHOBHHX METO/IiB TIOTOYHOT'O KOHTPOJIIO HAJIEKATH!

. YCHE OIUTYBaHHS Mepesl JOIMYCKOM J10 1a00paTOpPHOTO 3aHSTTS;

. OLIIHIOBAaHHS Pe3y/bTaTIB 3aXUCTY Ja0OPATOPHUX POOIT;

. TECTOBUI KOHTPOJIb 3aCBOEHHS TEOPETHUHOIO MaTepialy 3 OKpPEMHUX PO3JILTIB;

. OILIIHIOBAaHHSI KOHTPOJIbHUX POOIT (BIAMOBIAHO A0 Tpadika MpoBeaeHHS Jab0paTopHO-

eK3aMeHalllMHUX cecii 11t 3100yBayiB 3a04HO1 (POpMHU HABUAHHS).

CemecTpoBUl KOHTPOJb MPOBOAMTHCA Yy (opmi 3amiky. IlizcymkoBa cemecTpoBa OIiHKA
(bopMyeThes 3 ypaxyBaHHSIM pe3yJIbTaTiB MOTOYHOI'O KOHTPOJIIO.

3m00yBay BHUINOI OCBITH, KU OTpuUMaB 3a OyAb-KUIl BHJ HaBYANBHOI MHiSUTBHOCTI,
nependaueHoi Pobouoro mporpammoro, meHme Hix 60 % BiJ MakCUMalbHOTO MOXIIMBOIO Oamy
BBAXXA€THCS TAKUM, 1[0 MA€E aKaJeMiuHy 3a00pTrOBaHICTb.

JIikBijanis akajaeMiuyHOi 3a00proBaHOCTI 3JIMCHIOETHCS IIJ] Yac €K3aMeHalilHol cecii abo 3a
OKpeMHUM TpadikoM, 3aTBEpPJKCHUM JI€KaHATOM, BIAMOBIAHO 10 MosiokeHb «[lonoxxeHHs mpo
KOHTPOJIb 1 OI[IHIOBAaHHS pe3yJIbTaTiB HaBUaHHS 3/100yBauiB BUILOT ocBITH y XHY ».

8 MNOJITUKA JUCHUIIJITHA

[ToniTka HaBYANBHO! TUCIUILUIIHM BU3HAYA€THCS CUCTEMOIO BHUMOT A0 3700yBada BHUIIOI
OCBITH, BCTAHOBJICHUX YMHHUMH HOPMATUBHHUMH JOKYMEHTaMHU YHIBEPCUTETY IOJ0 OpraHizarii Ta
HABYAIIbHO-METOAMYHOTO 320€3MeUeHHs] OCBITHHOTO MPOIIECY.

3okpema, repeadoadeHo:

. 000B’SI3KOBE MPOXOJIKEHHSI IHCTPYKTAXKY 3 TEXHIKU O€3MEKH;
o 000B’s3K0BE€ BI/IBIyBaHHS 3aHSTH 3 AUCITUILTIHHY;
. 32 HasABHOCTI 00 €KTUBHUX (IOKYMEHTAJIBHO MiATBEPPKEHUX) MPUYUH — MOKIIHUBICTH

MPOXOIKCHHA TCOPCTUIHOTO HABYAHHS B OHJIafIH-pe)I(PIMi 3a IIOIOI?KCHHAM 13 BUKJIaa4EM.



VYcminiHe oOmaHyBaHHS JAWUCHMIUTIHM Ta JOCSTHEHHS IPOTPAMHUX pPE3yJIbTaTiB HaBYaHHS
BUMararoTh Bij 3100yBaya BUIIOi OCBITH:

. HOMNEepPEeHBOI MIArOTOBKH /0 JIA0OPAaTOPHUX 3aHATH (OMPAIFOBAHHS TEOPETHYHOTO
marepiany, HiATOTOBKY 3BiTY (MPOTOKOJIY) pOOOTH, MiArOTOBKH J0 YCHOTO ONMUTYBAaHHS JUIS JIOMYCKY
JI0 3aHATTS 3T1IHO 3 MeTOMYHUMH PEKOMEHIAIIISIMH );

. AKTUBHOI y4acTi y 1a00paTOpHOMY 3aHSTTI;

. SKICHOTO O()OPMJICHHS Ta 3aXHCTY 3BITY (IPOTOKOIIY) 3a TEMOIO JTabopaTOpHOI pOOOTH;

. y4acTi y JUCKYCISiX Ta aHali3l NPUIHATHAX PIIIeHb MiJ] 9ac BUKOHAHHSA Ja0OpaTOPHUX
3aBJlaHb.

3n00yBaui BUIIOT OCBITH 3000B’A3aHi JOTPUMYBATUCh BCTAHOBJIEHUX TEPMiHIB BUKOHAHHS BCiX
BHJIIB HaBYAIbHOI poOOTH BIANMOBiAHO g0 PoO0dYOi mporpamMu HaBYaNbHOI IUCHUIUIIHUA. 3aXHCT
71a60paTopHOi pOOOTH BBAXKAETHCS CBOEYACHHM, SIKIIO BiH 31MCHEHUH HA HACTYITHOMY 3aHSATTI MIiCIIA
BUKOHAHHS poOoTH. Y pa3i NpOImycKy JIabopaTOpHOro 3aHATTSA, 3700yBad 3000B’s3aHUI
BiJIIpaIfoBaTH HOTo y JabopaTopisx KadeapH y TepMiH, BA3HAYEHUI BUKIIA1adeM, ajie He Mi3HilIe HIXK
3a JIBa THIKHI JI0 3aBEPIICHHS TEOPETUYHUX 3aHATH Y CEMECTPI.

3acBOEHHS TEOPETUIHOTO MaTepialy MepeBipseThCS 3a Pe3yIbTaTaMH TECTYBAHHS.

CamocriitHa pob6oTa 3700yBadiB TOBHMHHA BHKOHYBAaTUCh 13 JOTPUMAaHHSM MPUHIUIIB
aKaJeMiqHOl 100poUecHOCTi. 3a00POHSETHCS CIIMCYBAHHS, IIJIariaT, MiIKa3Ky, a TAKOK BUKOPHUCTAHHS
HITYYHOTO 1HTEJEKTy O0€3 HaJeKHOro UUTYBaHHS. Y pa3i MOPYIICHHS TMOJITHKH aKaJeMidHOl
NOOpOYECHOCTI TMiJ Yac BHKOHAHHS OyAb-KOTO BHIy HaBYaJIbHOI pPOOOTH, 3100yBau OTpUMYE
HE3aJI0BUIbHY OI[IHKY Ta 3000B’s3aHUI TOBTOPHO BUKOHATH 3aBJaHHS BIAMOBIIHO 10 BUMOT Pobouoi
nporpamu. bye-ski popmu MOpyIIeHHS akaIeMiqHOl JOOPOUYECHOCTI € HEITPHUITYCTHMIMH.

Y Mexax BHBYEHHS [UCIUIUIIHA TIepeln0ayeHO BU3HAHHS Ta 3apaxyBaHHSA pe3yJbTaTiB
HaBYaHHS, HAOyTUX NUITXOM HehopMalbHOI OCBITH — 30KpeMa Ha OCBiTHIX Iuatdopmax (Coursera,
EdX, Prometheus TOIIIO); MDKHApOIHUX arperaTopax OHJIAaltH-KYypCiB
(classcentral.com (https://www.classcentral.com/subject/materials-science), alison.com
(https://alison.com/tag/materials-science), Toio), HaB4aIbHO-HAYKOBO-BUpOoOHUYOro 1ienTpy (HHBILI)
cucteM aromaTu3oBaHOro MnpoekTyBaHHS (CAIIP) XMenbHHUIIBKOTO HaIllOHAJTLHOTO YHIBEPCUTETY
(Ceprudikaiis SolidWorks). Taki pe3ynabraTd MOXyThb OyTH 3apaxoBaHi 3a yMOBH, LIO BOHH
BIJIIIOB1AAI0Th TEMaTHUIll a00 BuAaM poOIT 13 MPOorpaMu JAUCHMIUIIHY, CIPUSIOTH (POPMYBaHHIO (haxOBHUX
KOMIIETEHTHOCTEH Ta MiATBEP/UKYIOTh JIOCSITHEHHsI MPOrpaMHUX pe3ylbTaTiB HaBuaHHS. JleTanmbHi
yMOBU HaBenieHO y [lomokeHHI Mpo TMOPSIOK BH3HAHHSA Ta 3apaxyBaHHS peE3yJbTaTiB HaBUYAHHS
3100yBauiB BUIOi ocBiTH Y XHY.

9. OHIHIOBAHHSI PE3YJIBTATIB HABYAHHSA CTYJAEHTIB Y CEMECTPI

O1iHIOBaHHS aKaJeMIYHUX JTOCSATHEHb 3/100yBayva BUILOT OCBITH 3/IIMCHIOETHCS BIJIMOBIIHO 0
BUMOT «Il00XEHHS PO KOHTPOJIb 1 OLIHIOBaHHS Pe3yJbTaTiB HaBUaHHS 3700yBayiB BUIOi OCBITH Y
XHVY». OuiHoBaHHS pe3ysibTaTiB HaBYaJbHOI JisUIbHOCTI mpoBoAuThes 3a  100-6GambHOIO
HAaKONMMYYBAJIbHOIO IIKAJIOI0, SIKa HaJall TpaHCPOPMYeTbCS B: IHCTUTYLIMHY MIKaly OILIHIOBAaHHS
(HamioHanbHy mmkany omiHoBanHs) Ta mkany €KTC (ECTS) BianmoBiAHO [0 BCTaHOBJICHHX
HOpPMATHUBIB.

VY mpoueci MOTOYHOTO OIIHIOBAHHSA BHKJIAJad HapaxoBye 3700yBaueBl BHILOI OCBITH
BIJIMOBIAHY KUJIBKICTh OalliB 3a KOXXEH BHJA POOOTH BIAMOBIAHO J0 BUMOT, BCTAaHOBJIEHHX P000u0r0
IPOrpaMol0 HaBUAIbHOI AUCUUILIIHK (TaGn. CTpyKTypyBaHHS AMCHMIUIIHU 32 BUJAMHU HaBYaJlbHOI
poOOTH 1 OLIIHIOBAHHS PE3YNbTATIB HABUAHHS).

CrpykTypHa OAMHHUI (OKpeMHH BHJ POOOTH) BBaXKA€THCS 3apaxOBaHOO, SKIIO 3700yBay
HaOpaB He MeHme 60 % BiI MaKCMMaJIbHO MOKJIMBOI KUIBKOCTI OaniB, mepembadueHoi mis Hel. Lleit
piBeHb € MiHIMaJbHUM HOPOrOM JJISi OTPUMAHHS IO3UTHBHOI OIIIHKM 3a BIIMOBIAHY CTPYKTYpHY
OJIMHUIIIO TUCIUILTIHH.

3a yMOBM BHKOHaHHS BCiX mependadeHux PoOouyoro mnporpamor0 AMCUMILUIIHM BHIB
HaBYaJIbHOT poOOTH B MeXax MOTOYHOIO KOHTPOJIO, 3400yBay J€HHOI a00 3a04HOI (JOPMH HaBUAHHS
Moske HabpaTu 1o 100 6aniB.
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https://www.classcentral.com/subject/materials-science
https://www.classcentral.com/subject/materials-science
https://alison.com/tag/materials-science
https://alison.com/tag/materials-science
https://solidworks.khmnu.edu.ua/

[To3uTHBHA MiICYMKOBA OIlIHKA BHCTABISETHCA Yy pasi, SKIIO 3a pe3ylbTaTaMu MOTOYHOTO
KOHTpOJTIO 3100yBay Habpas Big 60 mo 100 6amis.

CTpyKTYpYBaHHS TMCHUILTIHU 32 BUIaMH HABYAJbHOI po00TH i OLiHIOBaHHS Pe3y/IbTATIB HABYAHHS
CTY/AeHTiB denHol popmu 3100yTTH OCBiTH Y cemecTpi

AynutopHa po6oTa KonTpoabHi 3axoau CemecTpoBHii KOHTPOJIb

JlabopaTopHi podoTu Ne: TecToBuii KOHTPOJIB: .
1 [ 2 [ 3] 45 6 7 s T2 | T34 Saxix Pasom Gatis
KinmpkicTs OaitiB 3a BUA HABYAIHHOI pOOOTH (MiHIMYM-MaKCHMYM)
6-10 | 6-10 [ 6-10 | 6-10 | 6-10 [ 6-10 | 6-10 | 6-10 6-10 | 6-10 0 3a peiituHrom
48-80 12-20 0 60-100

Ilpumimku: T — TeMa HaBYAIBHOT AUCIUILTIHH.

CTpyKTYpYBaHHS TUCHHUILIIHU 32 BUJAMHM HABYAJIBLHOI PO0OTH i OLIiHIOBAHHS Pe3yJbTATIB HABYAHHA
CTYAEHTIB 3a0unoi gopmu 3100yTTs OCBITH
Camocrtiiina, iniuBigyaabHa

AyauTopHa po6ora

podGoTa

CemecTpoBHii KOHTPOJIb

JlabopaTopHi poboTu Ne: ' KOHTpom)Ha} poboTta Sazix Pasom Ganis
1 [ 2 | 3 SIKicTh BUKOHAHHS 1 3aXHCT POOOTH
KinpkicTh 6aniB 3a KOKHUH BHJ] HABYILHOT pOOOTH (MIHIMYM-MaKCHMYyM)
12-20 | 12-20 | 12-20 24-40 0 3a peiitinrom
36-60 24-40 0 60-100

IHpumimia. "BuMory 1o oliHIOBaHHs J1aG0PaTOPHUX POOIT CTY/IEHTa-3a04HIKA AHATIOTIYHI BUMOTaM, 1110 BUCYBAIOTCS JI0 3100yBayiB OCBITH EHHOI OpMU

Otpumanuii 3100yBayeM BHILOi OCBITM Oan 3a 3apaxOBaHUMM BHJ HaBYaJIbHOI POOOTH
(CTPYKTYypHY OJMHHMIIO) TIICISl OI[IHIOBAaHHS BHOCHTHCS BHUKJIAJadeM [0 EJIEKTPOHHOTO >KypHAITy
00JIIKy YCHIIIHOCTI.

CemecTpoBa OIliHKAa pPO3pPaxOBYEThCS B aBTOMAaTH30BAHOMY pEXUMi B iH(opMariiHii
niacuctemi «Enextponuuit xypHan» (IC «EnexktpoHHHMH yHiBepcuTeT»). BoHa BH3Ha4aeThCs
BIJIOBIAHO JI0 HAKOIMUYEHOI CyMH OalliB Ta TPaHC(HPOPMYETHCS Y OLIHKY 3a IHCTUTYLIHHOIO IIKAJIOH0 1
mkanoo €KTC (auB. Tabnuito «CriBBIAHOIICHHS IKa»). Pe3ynbTat 3aHOCUTHCS 10 €K3aMeHalliiHOT
B1JIOMOCTI Ta [HIMBiyaIbHOTO HABYAIBHOTO TUIaHy 37100yBayva.

Taboauus — CniBBiTHOIIECHHS IHCTUTYHIHHOI IIKAJIU ONIHIOBAHHSA TA IIKAJIW OUIHIOBAHHA

EKTC
. . Incruryniiina mkana (Onuc piBHSA TOCATHEHHS 3/100yBa4eM BHUIIOT OCBITH
Ouinka Peiitunrosa : .. .
) 3aIIaHOBAHUX PEe3yJIbTaTiB HABYaHHS 3 HaBUAJILHOT TMCIUILIIHHA)
€EKTC mkaJa oanis . o = .
3aJjik Icnut/mudepenuiiioBannii 3aaik
Biominno/Excellent — Bucokmii piBeHb [IOCSTHEHHS 3aIUTAHOBAHHX
A 90-100 pe3ynbTaTiB HAaBYAHHS 3 HaBYAJIBHOI IUCLUIUIIHM, IO CBIAYUTH IIPO
0e3yMOBHY TOTOBHICTh 3/700yBaua 0 [OJAJIBIIOI0 HaBYaHHS Ta/abo
o podeciifHol TisUTBHOCTI 32 haxom
B 83-89 g HobpelGood — cepenniii (MakcMMaabHO JOCTATHINA) PIBEHb JOCSITHEHHS
g 3aIUIAHOBAaHMUX pPE3YJNbTATiB HaBYaHHS 3 HAaBYAIBHOI AWCIMIUIIHK Ta
< . u . . .
C 73-82 = TOTOBHOCTI JI0 TOJAJBIIOTO HaBYaHHS Ta/abo mpodeciiiHoi misubHOCTI 3a
™ (daxom
D 66-72 3aoosinvnolSatisfactory — HasBHi MiHIManbHO JIOCTaTHI JUIA MOJAJIBIIOIO
E 60-65 HaBYaHHSA Ta/abo mpodeciiHol AisuTbHOCTI 3a (axoM pe3ysbTaTH HaBYaHHA 3
HaBYAJIbHOT TUCLIUIUIIHA
° Hezaoosineno/Fail — Huska 3ammaHOBaHMX pe3yNbTATiB HABYAHHS 3
EX 40-59 = HaBYaJIbHOT JUCHUILTIHU BiZcyTHS. PiBeHb HaOyTHX pe3yibTaTiB HaBYaHHS €
§ HEJIOCTaTHIM JUIS MOJANIBIIOr0 HaBYaHHA Ta/abo0 mpodeciifHol AisIpHOCTI 3a
<
g (daxom
8
F 0-39 e HezaoosinvnolFail — PesynpraTn HaBUaHHS BiACYTHI
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O1iHIOBaHHS 3HAHb CTYJICHTIB 3/IIHCHIOETHCS 33 TAKUMH y3araJIbHCHUMH KPUTEPIsIMU:

Taoauusa — K

UTepil OLiHIOBAHHS HABYAJBHHUX IOCATHEHb 3100yBa4ya BHILOI OCBIiTH

Ouinka Ta piBeHb
JAOCATHECHHA
3100yBayeM

3amsianoBanux [IPH

Ta copmoBaHuX

KOMIIETEHTHOCTeil

Y3araabHeHu# 3MicT KpUTepisi OMiHIOBAHHS

BiamiaHo (BUCOKHIA)

3mo0yBay BHINOI OCBITH TIAHMOOKO 1 y TOBHOMY 00cCs31 OmaHyBaB 3MICT HaBYAIBLHOTO
MaTepiairy, JerKO B HbOMY OpIEHTYETHCS 1 BMIJIO BUKOPHCTOBYE MOHATIHHHUM amapar; ymie
[OB’S3YBaTH TEOPiI0 3 TPAKTHKOIO, BHPIIIYBATH TPAKTHYHI 3aBOaHHA, BIICBHEHO
BHCJIOBIIOBATH 1 OOTPYHTOBYBAaTH CBOi Cy/KEeHHS. BinMiHHa oIiHKa mependadae JOTIIHHNA
BHKJIQJ BiINIOBiJli MOBOIO BUKJIaJaHH (B YCHIii a00 y MUCHMOBIH (opMi), IEMOHCTPYE SIKiCHE
odopmiieHHsT pOOOTH 1 BOJOAIHHS CHELIAIBHUMH IpPWIaJAaMd Ta IHCTPYMEHTaMH,
MIPUKJIaIHAMH TIpoTpaMaMi. 3100yBay He BaraeThcs IPU BUAO3MIHI 3alTUTAHHS, BMi€E pOOUTH
JIeTaJIbHI Ta Y3arajbHIOIOYi BHCHOBKH, JEMOHCTPYE IPAKTUYHI HABUYKH 3 BHPILICHHS
(axoBux 3aBjaHb. [Ipu BiAMOBI/II JOTYCTHB ABI—TPH HECYTTEBI HOXUOKU.

JHobpe (cepennii)

3m00yBad BHWIIOI OCBITH BHSIBHB IIOBHE 3aCBOEHHS HAaBYAIBHOTO MaTepialy, BOJOZI€
MOHATIHHUM ammapaToM, OpPIEHTYEThCS y BHUBYCHOMY MaTepiali; CBIOMO BHKOPHCTOBYE
TEOPETUYHI 3HAHHSA Ul BUPIIICHHS NPAKTHYHUX 337a4; BHKJIAJ BiIIOBiNl TPaMOTHUM, ale y
3MICTi 1 OpMi BiJNOBiZI MOXYTh MaTH MiCLie OKpeMi HETOYHOCTI, HEUITKI (OpMYIFOBaHHS
MpaBuJI, 3aKOHOMIpHOCTEH Tolo. Bianoigs 3100yBava BUILOI OCBITH OYAYETHCS Ha OCHOBI
CaMOCTIIHOTO MHCJICHHS. 3100yBay BUIIIOT OCBITH y BIIIMOBI/I JOMYCTUB JABI—TPH HECymmesi
HOMUTIKU.

3a10BUIBHO
(mocTatHii)

3m00yBay BHIIOi OCBITH BHSIBUB 3HAHHS OCHOBHOTO IIPOTPaMHOTO Martepiany B o00cs3i,
HEOOXiTHOMY JJisi TONANBIIOTO HAaBYAHHSA Ta TPAKTHYHOI MISUIBHOCTI 3a mpodeciero,
CIIPABIIAETHCS 3 BUKOHAHHIM MPaKTUYHHX 3aBAaHb, Nepea0adeHux porpamoro. Sk npaBmio,
BIINOBiOs 3700yBada BHINOi OCBITH OYAYETHCA HA PIiBHI PEMPOAYKTUBHOTO MHCIICHHS,
3100yBay BUIIOI OCBITH Mae cialOKi 3HaHHsS CTPYKTYPH HaBUAIBLHOI NUCIHILTIHH, JOIYCKAE
HETOYHOCTI 1 Ccymmesi nomunku y BIANOBiNI, BaraeThCsl NMPU BiNOBIiAI Ha BHJO3MiHEHE
3anuTaHHsA. Pa3om 3 THM, HaOyB HaBMYOK, HEOOXiTHUX JJIsi BHKOHAaHHS HECKJIAaTHHUX
MPaKTUYHHUX 3aBAaHb, SIKI BIANOBIAAIOTH MiHIMalIbHUM KPHUTEPISM OLIHIOBaHHS 1 BOJIOJII€
3HAHHSMH, IO JO3BOJIIOTH HOMY MiJ KEepiBHHULTBOM BHKJIagada yCYHYTH HETOYHOCTI Y
BIATIOBIJ.

HesanosinsHO
(menocTarHiif)

3100yBay BUIIOI OCBITH BUSBUB PO3Pi3HEHI, OE3CHCTEMHI 3HAHHS, HE BMI€ BHIUIATH TOJOBHE
1 IpyropsiziHe, IOMyCKAa€ThCsl MOMUIOK Y BU3HAUYEHHI MOHSTh, IEPEKPYUYE iX 3MICT, XaOTUYHO
1 HEBIIEBHEHO BHKJIaJae MaTepiaj, He MO)Ke BHKOPHUCTOBYBATH 3HAHHS IPH BHUPIIICHHI
NPaKTUYHHUX 3aBliaHb. SIK NpaBMIIO, OIIHKA «HE3a/J0BUILHO» BUCTABISIETHCS 3700yBaueBi
BHUIIIOT OCBITH, SIKHH HE MOXKE MPOJOBKUTH HABYAHHS O€3 J0JATKOBOI pOOOTH 3 BHBUCHHS
HaBYAJILHOT TUCIUILIIHH.

OuiHoBaHHs pe3y/bTATIB 3aXUCTY J1a00PATOPHOI poOOTH.
Bukonana ta odopmiena mabopaTopHa poboTa OIIHIOETHCS KOMILIEKCHO MiJT Yac i 3aXHCTY 3
ypaxyBaHHSM BHUMOT, BCTAHOBIEHNX MeTOANUYHUMHU peKoMeHaamisiMu. OIiHIOBaHHS 31HCHIOETHCS 3a

TaKMUMH KPUTEPISIMU:

. CaMOCTIMHICTb 1 IPaBUIIbHICTh BUKOHAHHS;

. IIOBHOTA BIJIITOBIJICH 1 3HAHHSI METOIUKY BUKOHAHHS;

. HasBHICTh  MOJENIEW  MarepiaidiB 1  MPOIECIB, PO3B’S3aHHS  BIJMOBIIHUX
MaTepiaJo3HaBYMX 33]aY;

. JOTPUMAaHHS aKaJeMiuyHOi T0OpOUYECHOCTI;

. JOTPUMaHHS BUMOT 11100 O(hOpPMIIEHHS 3BITY TOIIO.

Pe3ynbraT BUKOHAHHS Ta 3aXHCTy Ja0OpaTOPHOI POOOTH OIHIOETHCS BIAMOBITHO A0 TaOIMIlI
«Kpurepii o1iHIOBaHHS HaBYaJbHUX JIOCSATHEHb 3700yBada BHIOi OCBITU» 3 ypaxyBaHHSM pIBHS

JOCATHCHHA

3allJTaHOBAHUX  IIPOrpaMHHUX pCSYJ'IBTaTiB

HaBuanHs ([IPH) Tta cdopmoBanux

KOMITETEHTHOCTEH. 3a MiICYyMKaMH BUCTABIISE€THCS BIAMOBIIHA cyMa OaTiB.

V pa3si, K110 piBEHb 3aCBOEHHS MaTepiary, IPOJEMOHCTPOBAHMM 3100yBaYeM TIij] 4ac 3aXHCTY,
CTaHOBUTH MeHIe Hix 60 % BiJ MaKCHUMalIbHOI KUTBKOCTI OamiB, BcTaHOBIEHOT PoO0Y00 Tporpamoro,
nabopaTopHa poOoTa He 3apaxoBYEThCs. JlJIs MOBTOPHOTO 3aXUCTY 3100yBad 30008’ I3aHUI:

. rIUOIIe OMpaIIOBaTH MaTepiall 3 TEMHU;

. BUBUYUTH METOANKY BUKOHAHHS POOOTH;

. YCYHYTH BUSIBJIICHI TTIOMIJIKH;

. 3’SIBUTUCA HA 3aXUCT y 4ac, BU3HAYCHHUI BUKIIaJayeM.

12



OuinoBaHHS pe3yJbTaTiB TECTOBOI0 KOHTPOJIIO.

Koen 13 1BoX TecTiB, nepeadaueHnx Po6ouoro mporpaMoro HaB4aJIbHOI TUCIHUILTIHA, MICTUTh
50 piBHO3HAUHUX TECTOBUX 3aBJaHb. 3T1THO 3 TAOJHUIICIO CTPYKTYpPYBaHHS BUAIB pOOIT 32 TEMaTUYHUI
KOHTPOJIb, 3700yBay, 3aJIe’KHO BiJI KIJILKOCTI IIPAaBWJIBHUX BIJMOBIJEH, MOXe oTpuMatH Bix 6 1o 10
O6amB 3a Ttect. OLIHIOBaHHS 3JIMCHIOETHCS BIAMOBIMHO JO KIUIBKOCTI TNPaBWJIBHUX BIAMOBIICH;
KUTBKICTB OalliB 32 OKpeMe 3aB/IaHHS MOXKE BIPI3HATHUCS.

Taoauus — Po3mogisi 6aniB B 3a/ie’KHOCTI Bil HaJaHUX NPABWIbHUX BilNoBixed Ha
TeCcTOBI 3aBIaHHA

KinbKicTh MpaBUIIBHHUX BiIOBIIEH 1-29 30-32 33-36 37-40 41-44 45-50
BimcoTok npaBmIbHEX BiAOBimei 0-59 60-65 66-72 73-82 83-89 90-100
KimpkicTs OaiiB - 6 7 8 9 10

Ha BHKOHaHHS TeCTOBOIO 3aBIaHHS BiBOAUTHCA 60 XBHIMH. 37100yBay BUIIOi OCBITH 3aIKHCYE
NpaBWIbHI BIAMOBIAI y TajoH Bixmosized. Takox mnepeabaueHa MOMKIMBICTD MPOXOKEHHS
TECTYBAaHHS B OHJIAWH-PEKUMI y MOIYIIBHOMY CEPEIOBHUIIII JIJISl HABYAHHS.

VY paszi oTpuMaHHs HEraTUBHOI OIIHKHU, 37100yBay 3000B’sA3aHHI NEpe3aTH TECT 0 TEPMIHY
HACTYITHOTO KOHTPOJLHOTO 3aXO0/Yy.

OuiHlBaHHSI KOHTPOJIbHOI po00TH 3100yBayiB, IKi HABYAKOTHCHA 32 3aA04HOI0 (POPMOIO
3100yTTH OCBITH.

KontponpHa poboTa mependayae BUKOHAHHS TPbOX 3aBlaHb: JIBOX TEOPETUYHUX Ta OJHOTO
npakTuyHoro. IIpakTuuyHe 3aBJaHHS OpIEHTOBAHE HA MOJEIIOBAHHS MaTepiajlo3HaBYOi 3anayi
TPUOOTEXHIYHOTO CIPSIMYyBaHHs. BapiaHTH KOHTPOJIBHUX POOIT, @ TAKOXK 3MICT 3aBJJaHb HABOISTHCS Y
MeToanyHIX PEeKOMEHIAIISX 111010 BHKOHAHHS KOHTPOJIBHOI POOOTH.

MaxkcuManbHa KUIBKICTH OajdiB 3a BUKOHAHHS KOHTPOJIBHOTI pOOOTH BCTaHOBIIOETHCS
BiZIMOBIHO 10 P06090i mporpaMu HaBUAIbHOT TUCIIUILITIHH.

KontponbHa poboTa BBaXKaeThCs 3apaxOBaHOO, SKLIO 3700yBay BUINOI OCBITU HaOpaB He
Menire 60 % Bix T MAKCUMAJILHO MOXKJIMBOT KIJILKOCTI OaltiB.

OnuiHIOBaHHS KOHTPOJILHOI poOOTH 3/100yBauiB BHIOi OCBITH, SIKI HAaBYAIOTHCSA 3a 320UHONO
dopmoro, 3IHCHIOETBCS BIANOBIIHO 10 BuUMOr PoGouoi mporpamu AMCUUIUIIHM Ta MeToAMYHHMX
peKOMeH 1allii Mmoo il BAKOHAHHS.

[Tpu oniHIOBaHHI KOHTPOJIBHOI POOOTH BPaxOBYIOThCS:

e TIOBHOTA Ta IMPAaBUWIbHICTh PO3B’sI3aHHS 3aB/IaHb,

e BIAMOBIHICTb CTPYKTYpH Ta 3MICTy BUMOTaM J0 O(OPMIICHHS,

e apryMEHTOBaHICTh BUCHOBKIB 1 PIB€Hb CAMOCTIHHOCTI BUKOHAHHS;
e TIIMOMHA TEOPETHUUHOTO OOTPYHTYBAHHS OJIEPKAHUX PO3B’SA3KIB;

e JIOTPUMAHHS aKaJeMIYHOI I0OPOYECHOCTI.

KoxHe 3aBmaHHS KOHTPOJIbHOI pOOOTH 3/1100yBaya BHIOi OCBITH OLIIHIOETHCS BUKJIAJadeM 3
ypaxyBaHHSM TaOJUIll KPUTEPIiB OIIIHIOBAHHS HABYAJIBHHUX [OCSTHEHb, SIKa 3aCTOCOBYETBHCS JUIsSI
BU3HAYEHHS DPIBHS CPOPMOBAHOCTI KOMIIETEHTHOCTEH Ta JOCSITHEHHs 3allJIAaHOBAHUX IPOrpPaMHHX
pe3yiabrariB HaBuaHHs (ITPH).

OuiHtoBaHHs mependavae KiacuQikalliio pe3ynbTaTiB 3a PIBHAMM: JOCTAaTHIN, cepeAHiil Ta
BUCOKMI, IIO Ja€ 3MOry OO’€KTMBHO BH3HAUUTH SKICTh BUKOHAHHS TEOPETUYHHMX 1 MPAKTUYHUX
3aBJIaHb.

Tabanus — Poznoaia 6aJiiB Mixk 3aBIaHHAMHM KOHTPOJILHOI po00TH 3100yBa4ya BHIIOI OCBIiTH

JUIsi KO’KHOTO0 OKPEMOro BULY 3aBJIaHb
Buau 3aBnanb MiniMaJabHUH TloTenuiiini mo3uTHBHI MakcuMaJbHU
(mocraTHiii) 6a 0asm * (cepenniii 6a.1) (BHCOKHIT) 0aJ
Teopernune nmutadas Ne 1 6 8 10
Teopernune nmutadast Ne 2 6 8 10
[IpakTuuHe 3aBAaHHA 12 16 20
Pa3zowm, 6ajis: 24 * 40

TIpumitka. * [To3uTHBHUI Oai 32 KOHTPOJIBHY pOOOTY, BIAMIHHUIA Bi MiHIManbHOTO (24 6aniB) Ta MakcuManbHOro (40 6aiiB), 3HAXOAUTHCS B
Mexax 25-39 GaiB Ta po3paxoBYeThCs K cyMa OalliB 3a yCi CTPYKTYpHI eIeMEHTH (3aBIaHHs) KOHTPOIBHOT pOOOTH.
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KoyxHe 3aBaaHHs KOHTPOJIBHOT poOOTH 3100yBava BUIIO OCBITH OILIHIOETHCS 3 BUKOPUCTAHHIM
HIDKYCHABEJICHUX Y TaOIUIl KPUTEPIiB OLIHIOBAHHS HAaBUAJbHUX JIOCSATHEHB 3700yBavya BHINOI OCBITH
(o010  BU3HAYEHHS JOCTATHBOTO, CEPEIHBOTO Ta BUCOKOTO PIBHSA JOCATHEHHS 3100yBauemM
3amtanoBanux [1PH ta copmoBaHnx KOMIETEHTHOCTEH ).

VY pa3i oTpuMaHHs HE3aJ0BIIBHOI OIIHKH, 3700yBad BUIOI OCBITH Ma€ MpaBO HA OJHOPA30BE
JIOOTIPAIIOBAaHHS KOHTPOJIBHOI POOOTH Ta ii MOBTOpPHE MOJAHHS HA TMEPEBIPKY y TEPMiHU, BU3HAUYECHI
BHKJIQJAYEM.

3ajik BUCTABJISIETbCS Y Pa3i, AKIIO 3700yBay BUIIOT OCBITH JIOCAT MiHIMQJIBHOTO TIOPOTOBOTO
piBHS Ta 3arajibHa cyma OaiiB, HaOpaHa HUM 3a pe3y/IbTaTaMH MOTOYHOI'O KOHTPOJIIO 3 OCBITHHOTO
KOMIIOHEHTa, CTaHOBUTH Big 60 g0 100 Oamis.

Y 1bomMy BUIIAJIKY 3a:

e IHCTUTYIIIHOIO IIIKAJIOO OIIIHIOBAHHS BUCTABIISIETHCS OLIIHKA «3apax0OBaHO;
o mkanoro €EKTC (ECTS) — OykBeHe Mmo3HA4eHHs, 1O BIMOBITa€ KUIbKOCTI HaOpaHUX OaliiB
3rigHo 3 Taduuiero «CIiiBBIIHOMIEHHS KA OLIHIOBAHH).

CemecTpoBHi 3aJiK BHCTaBISETHCS HAa OCTAHHBOMY 3aHATTI 3 HAaBYAJIbHOI JMCLUILIIHU 32
pe3yJibTaTaMu TIOTOYHOTO KOHTpOur0. [IpucyTHICTh 3100yBada BUINOI OCBITH ITiJ] YaC BHUCTABJICHHS
3aJIiKy He € 000B’SI3KOBOIO, SIKIIO BiH:

e BHUKOHAaB yCl BUJU HaBUaJIbHOI poOoTH, ependaueHi Pobouoro mporpamoro;
e HaOpaB He MeHIe 60 6altiB y 3aralbHOMY IiJICYMKY.

3a moTpebu 3700yBa4 Mae IMPaBO O3HAHOMUTHCS 3 pe3y/lIbTaTaMH OIIHIOBaHHS, a TaKOX
OTPUMATH PO3’SICHEHHS MIOJ0 BHUCTABICHOI OILIHKH B IHIUBITyaTbHOMY MOPSIKY, BIATOBIIHO O
rpadika KOHCYJIbTaIii a00 3a MONEePeAHbOI0 TOMOBJICHICTIO 3 BUKJIJa4ueM.

10. MUTAHHA JJIs1 CAMOKOHTPOJIIO PE3YJIbTATIB HABUAHHS

1. o Take mmanyBanHs ekcriepumenTy (DOE) i fioro posib y MaTepiano3HaBCTBi?

2. SIki OCHOBHI eTany MoOYJOBH IJIaHy €KCIIEPUMEHTY?

3. Sk xnacuikyroThes HakTOpu y TPUOOTEXHIYHUX JOCIIKSHHSX ?

4. [ITo Take BIATYK CUCTEMHU 1 sIKI IPUKIIAIU MOKHA HABECTH 3 TPUOOTEXHIKHU?

S. VY 4yomy nosdrae BiAIMIHHICTh MI>K IOBHUM 1 POOOBUM (PaKTOPHUM €KCIIEPUMEHTOM?

6. SIK BU3HAYAIOTh OCHOBHI €peKTH (PaKkTOpiB y (haKTOpHUX IUIaHaX?

7. SIKi mepeBaru Mae BUKOPUCTAHHS TUIAHYBAaHHS €KCIIEPUMEHTY Tepe/l KIAaCHYHIUMHU METOIaMHU
JOCHIKEHE?

8. HageniTe npukiiagm 3acTocyBaHHs (JaKTOPHUX €KCIIEPUMEHTIB Y BUBUEHH1 3HOIIYBAaHHS
marepiais.

9. Sk OynyeTbcs MaTpulls IUIAHYBAaHHS €KCIIEPUMEHTY 2% abo 237

10.  SIxum yMHOM pe3yNbTaTH IUIAHYBAHHS €KCIIEPUMEHTY IHTETPYIOThCS Y MaTeMaTH4YHi Moiemi?
11. [lo Take iH(epeHIIliHA CTATUCTUKA 1 IKY pOJIb BOHA BIAIrpae B 1HKeHepii MaTepiaiB?

12.  SIxi IMOBIpHICHI pO3NOJUIN HaifyacTillle BUKOPUCTOBYIOTHCS Y TPHOOTEXHIUHUX
OCIIHKEHHAX?

13. 1o Take po3nozin Beitbynia 1 ik BiH 3aCTOCOBY€ETHCS AJIsl ONUCY HAIHHOCTI MaTepiaiin?
14. Y yomy mosisirae MeTO I MaKCUMaJIbLHOT TIPaBAONIOAI0HOCTI?

15. Sk 3aCTOCOBYETHCSI METO/I MOMEHTIB JIJISl OLIIHKH IMapaMeTpiB PO3MOIiTY?

16. SIki OCHOBHI BUJIM CTATUCTUYHUX T1M10TE3 BU 3HAETE?

17. Sk mpoBoAMTHCS MepeBipKa HYIbOBOI MIIOTE3U y MaTepialo3HABUMX €KCIIEPUMEHTaXx?

18. J1st yoro BUKOPUCTOBYEThCS t-kputepiit CThrogeHTa?

19. ¥V yomy cyThb KOpEJALiIHOro aHami3y i sIKk BiH BAKOPHUCTOBYEThCS y TPUOOTEXHILli?

20. Sk xoedimieHT neTepMiHaIii XapaKTepU3ye SKICTh perpeciinoi Mmoaemi?

21. [ITo Take MaTeMaTHYHa MOJECIIb 1 IKI OCHOBHI 11 THITH?

22. VY 4oMy BIAIMIHHICTb MIXK (PI3MYHUMH, EMITIPUYHUMHU Ta KOMOIHOBaHUMH MOJENISIMU?

23. Sk dopMmymoeThes piBHSHHS 3HOUTYBaHHS Apxapa?

24, SIki OCHOBHI IapaMeTpH BPaxOBYIOTbCSA Y MOJEIIAX TepTs?

25. [ITo 03HAYaIOTh MOHATTSA «BEpUQIKALiA» Ta «BaJiaLisH MOAETI?
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26. SKi MOMHUIIKA MOXYTh BUHUKATH MPY MTOOYI0B1 MAaTEMaTHIHUX MOJIEICH?

27. 51K 3aCTOCOBYETBCS perpeciiiHuii aHasi3 y no0yJa0Bi MaTeMaTHYHUX MOJIENIEH?

28. HaBenith npukiIaqu BUKOPUCTAHHS EMITIPUYHUX MOJIeNIel y TpUOOTEeXHiIll.

29.  SIxi mepeBaru aae moOyaoBa KOMOIHOBaHUX MOJIENIEH?

30. Sk MaTemMaTH4HI MOJIEN1 I0ITOMararTh IPOTHO3YBAaTH JOBIOBIYHICTh MaTepialliB?

31. Y 4yomy nomnsirae MeToJ CKiHueHHUX pizHuLb (FDM)?

32. Ski 3ama4i MOXKYTh OyTH PO3B’si3aHi 3a JOTIOMOTOI0 METOTy CKIHYEHHUX PI3HUIL Y
TpuOOTEXHILi?

33. [ITo Take meTox ckinueHHUX eneMmeHTiB (FEM) 1 iforo ocHoBHi eranu?

34.  SIlx FEM BHKOpHUCTOBYETBHCS ISl pO3PAXyHKY HaNpy>KEHO-Ae(POPMOBAHOTO CTaHy MaTepianiB?
35. SIki 0COOIMBOCTI YMCIIOBOTO IHTETPYBAHHS Y MOJICTIOBaHHI TPHOOTEXHIYHHUX MTPOIIECIB?

36. Ski mporpaMHi MakeTH 3aCTOCOBYIOTHCS JIJISl YHCIOBOTO MOJICTIOBAHHS TEPTS Ta 3HOIIYBAHHS?

37. Y gomy pisauig Mk ANSYS, Abaqus ta COMSOL, Moldex3D Tommo 3 TOYKH 30py
3aCTOCYBaHHS Y MaTepiaio3HABCTBI?

38. [To Take nu¢poBHii TBIMHKUK 1 K BIH BUKOPUCTOBYETHCS y TOCIIIKEHHIX MaTepiamiB?
39.  SIK moegHYETHCS YMCIOBE MOACTIOBAHHS 3 €KCIIEPUMEHTAILHUMH JaHUMU?

40.  SIxi mepcrneKTUBH PO3BUTKY YMCIOBOTO MOJCIIOBAHHS Y TPUOOTEXHIYHOMY
Marepiaso3HaBCTBi?

11. HABYAJIBHO-METOJANYHE 3ABE3INEYEHHSA

HaBuansuwmii mporec 3 aucuumuiing «MaTeMaTHdHI Ta YUCIOBI METOAM B iH)KEHepii MaTepiaiiB
1 IporieciBy» 3abe3neueHnit He0OXiTHOK HABYATLHO-METOIMYHOIO JIITEPATYPOIO.

1 MeToan4Hi BKa3iBKH 10 BUKOHAaHHS JIAOOPATOPHUX POOIT 3 Kypey “MaTeMaTndHe MOJISIIIOBaHHS Ta ONTUMI3allis
TEXHOJIOTIYHUX TMpoleciB” [y CTyIeHTIB HanpsMky 6.050403 «lmwkeHepHe Marepiano3HaBcTBO» / YKiajaadi:
0.B.Crenanos, M.O.Cucoes — K.: HTYY “KIII”. 2014. — 36 c.

URL : https://compnano.kpi.ua/uk/navchannya/informatsijni-resursi-distsiplin/2-uncategorised/358-
matematychne-modeliuvannia-ta-optymizatsiia-lab.html

2 Metoan4Hi BKa3iBKH JI0 TIPAKTHYHUX POOIT 3 aucrurutint «TexHika i MeTOqiKa eKCIIEpUMEHTY» AJIs CTYHCHTIB

cnenianpHOCTI 132. MarepianosnaBctBoy» /Yki.: B.C. Biniuenko — 3amopixoxsa: HY «3amopiszpka momitexHikay, 2022. 48 c.
URL : http://eir.zntu.edu.ua/handle/123456789/9817

3okpema, BUKJIaJauaMu Kadeapu MiArOTOBIIEH] 1 po3MillleHl B MOJIYJIbHOMY CEPEJOBHIII TaKi
marepiaiu:

1 Ipau 1.B. MaremaTH4Hi Ta 9HCIOBI METOIH B iHXKeHepil MaTepiaiiB i mporeciB. Kype mekmiit. - 2024 p. URL :
https://msn.khmnu.edu.ua/course/view.php?id=9002

2 MaremMaTHyHi Ta YHCJIOBI METOOM B IHXKCHEPIl MarepiamiB i MPOIECIB : JIAOOPATOPHHI MPAKTUKYM ISt
3100yBauiB Apyroro (MaricTepchbKOro) piBHS BHUIOI OCBiTH crelianbHocTi 132 «Marepiano3uascteo» / 1. B. [pay, O. B.
Huxa. Xmenpaunpkuii : XHY, 2024, 88 c.

3 MareMaTHyHi Ta YHCJIOBI METOTU B iHXKEHEpil MaTepialiB i MpOIECiB : mporpama, KOHTPOJBHI 3aBIaHHS IS
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12. MATEPIAJIBHO-TEXHIYHE TA NIPOT'PAMHE 3ABE3INEYEHHS JUCHUIIJITHU

[Hdopmariiiina Ta KOMIT IOTepHA MIATPUMKA HaBYAIBLHOTO TMPOIIECY 3a0e3MeTyeThCs Ha OCHOBI
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marepiagamH.
[Tporpamue 3abe3neveHHS:
e BHUKOPHUCTOBYIOThCS Iporpamu makety Microsoft Office (abo ixHi ananoru), Opaysepu, 3acoou
JUISL IeperyIsiAy Mpe3eHTalliil Ta 1HII 3aralbHOBKUBaHI MPUKIIAAHI TPOrPaMH.
e cCremiaJibHE TMporpaMHe 3a0e3neueHHs Ui BHUBYCHHS HABYAIBHOI JUCIUIUIIHK HE €
00OB’S3KOBMM, 3a BHMHATKOM BHIIAJKiB, Iepea0aYeHUX IHIUBIAYaJIbHUMH 3aBJaHHAMHU abo
METOJAMYHUMH PEKOMEH/IAITISTMH.
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1. MATEMATHYHI TA YUCJOBI METO/IA B TH)KEHEPIT MATEPIAJIIB I TIPOIIECIB

Tun (cTaTyc) TUCHUTLTIHHA O00B’sI3K0Ba 3aralbHOI MiATOTOBKU
PiBenb BUIIIOT OCBiTH [Jpyruit (MaricrepcbKuii)

MoBa BUKJIAAaHHA Ykpaincbka

Cemectp Hepmmii

KiabkicTs npu3navyenux kpeautis EKTC 4,0

®opMH HABYAHHS, VIS IKHX BUKJIAA€THCS TUCIUTLTIHA Jlenna/3aouna

Pe3ynbTaTn HaBYaHHSA. [lic/is BUBUCHHS AUCIUIUTIHU CTYJCHT Ma€: JOCKOHANO 80/100imu TPOGECIiTHO TEPMIHOJIOTIED Ta
OCHOBHMMH TOHSATTSAMU Taiy3i TPHOOTEXHIYHOTO Marepialo3HaBCTBA, MAaTEMaTH4YHOrO Ta (I3MYHOTO MOJIEIFOBAHHS
Marepiallo3HaBYMX SBHII Ta TMPOLECIB; po036’A3y6amu TPHUKIAIHI I1HXEHEpHI 3ajJadi Marepiallo3HaBCTBA, 30KpeMa
TPUOOTEXHIYHOT'O CIIPSIMYBaHHsI, 3 BAKOPUCTAHHSM CYYaCHUX MaTeMaTHYHHUX METOJIIB aHAIII3y Ta MOJCIIOBAHHS; pO3YMimu
NPUHIUIA MaTEeMAaTHYHOTO IUTaHYyBaHHSA eKcrepuMeHTy Ta 3actocyBaHHI DOE (Design of Experiments) y
TPUOOTEXHIYHOMY MaTepiaJO3HABCTBI; 3#amu OCHOBHI METOIH iH(EPEHIIITHOT CTATHCTUKH Ta X 3aCTOCYBAaHHS JJIS aHATI3Y
MPOIIECiB TepTsA 1 3HOWIYBAHHS; poO3yMimu OCHOBH TOOYHOBH MaTeMaTHYHHX MOZCNEeH y MarTepialo3HaBCTBi, IX
Bepu(dikamito Ta BaNiaMii0; 3#amy TPUHIAIN YHCIOBOTO MOJEIIOBaHHS (METOJ CKIHUCHHHUX Pi3HHIb, METOJ CKIHYCHHUX
eneMeHTiB) Ta cydacHi mnporpamui maketH (ANSYS, Abaqus, SOLIDWORKS Simulation, Moldex3D), o
BUKOPHCTOBYIOTBCS ISl YHUCIIOBOTO aHAJI3y MpPOLECIB (OpPMyBaHHS, TEIUIONEPEHOCY, HAMPYKEHO-1e()OPMOBAHOTO CTaHY
Ta MPOTHO3YBaHHs BJIACTHBOCTEW MarepialiB i BUPOOIB; ¢opmymiosamu 3anady eKCIIEpUMEHTY, BU3Hayatu (akropu Ta
BIITYKH y TPUOOTEXHIYHHUX CHCTEMax; Oydysamu ma auanizyéamu (QaKTOPHI IUTAHW €KCIEPUMEHTIB (IIOBHI Ta APOOOBi);
3acmocogysamuy  CTATHCTUYHI MeTOmW (perpeciiHuii, KOpeILIiHHMN aHaji3, MepeBipKy TinmorTe3) i1 0O0poOKH
EKCICPUMCHTANBHUX HaHUX; po3poonsmu ma O00CAioxcysamuy MaTeMaTH9HI MOIENI TPOIECIB TepTs 1 3HONIYBaHHS,
BUKOHY8aMU YHCIIOBE MOJICIFOBaHHS TPHOOTEXHIYHHX MPOLECIB y CIELiali30BaHHX MPOrPAMHHUX CEPEIOBUILAX; KPUTHYHO
oyiniogamu Ppe3yJabTaTH EKCICPUMEHTIB 1 MOJICIIOBAaHHS; I[Hmezpysamu €KCIICPUMEHTANbHI JaHi 3 pesyJbTaTaMu
YHCIIOBOTO MOJICTIOBAHHSI; 3ACTOCO8Y8amu Cy4acHi HIN(PPOBI IHCTPYMEHTH Y JOCIIHKEHHSX.

3micT HaBYAJAbHOI JIUCHUILIIHM. MaTeMaTW4HUI MeTo] IUIaHyBaHHS €KCIEpUMEHTY B TpHOO TEXHIYHOMY
Marepiano3HaBCcTBl. MeToau iHpepeHiiiHOT CTATUCTUKU B TPHOOTEXHIYHOMY MaTepiaio3HaBcTBi. OCHOBH MaTeMaTHYHOTO
MO/ICTIFOBaHHI B MaTepialo3HaBCTBI. UKcIoBe MOAETIOBaHHS TPUOOTEXHIYHUX MPOLIECIB.

IIpepexBiznTu — BuxigHa.

MoctpexBizntn — O®IL.04 Meromu Tpubomnoriuaux BUnpoOyBaHs MarepianiB, O®IL.05 IlepenaumioMHa MpaKTHKA,
O®II.06 Kpamnidikauiiina podora.

3amIaHOBAaHA HABYAJBbHA MisIBHICTH. MiHIMAIGHUI OOCST HABYAJIHHHUX 3aHSITHh B omHomy kpenuti €EKTC HaB4ampHOI
JTUCHHTUTIHA JJIs1 APYTOTO (MaricCTepchKOro) piBHS BUIIOI OCBITH 32 IEHHOIO ()OPMOIO 3100yTTS OCBITH CTAHOBHUTH 8 TOJIUH;
TSt 3209HOT opmu — 2—3 romuan Ha 1 kpeaut EKTC.

®opmu (MeTOAN) HABYAHHS: JICKIIi (3 BUKOPUCTAHHIM Bi3yaii3ailii); TabopaTopHi 3aHATTS (3 BUKOPUCTAHHSIM METOIIB
KOMIT'IOTEPHOTO MOJICNIIOBaHHS, MalCTep-KiIaciB, NPaKTUKYMiB), caMOCTiiHa poOoTa (OIpaLIOBaHHS TEOPETHYHOTO
Mmarepiaiy, MiJJroToBKa J0 TECTOBOTO KOHTPOJIIO).

®opMu OLiHIOBaHHSI Pe3yJIbTATiB HABYAHHS. YCHE ONTUTYBaHHsI, TECTYBaHHS, 3aXUCT JIA0OPAaTOPHHUX POOIT.
Buj ceMecTpOBOro KOHTPOJIIO: 3aTiK.
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1 Metomotorisi Ta Oprasisailis HayKOBHX JAociipkeHb : HaBy. moci6. / 1. C. Jlob6ponpasosa, O. B. Pymenko, JI. L.
Cunopenko Ta iH. ; 3a pen. I. C. [Jooporpasosoi (4. 1), O. B. Pynenko (4. 2). — K. : BIIL] "KuiBcbkuii yuiBepcuret", 2018.
- 607 c.

2 Ianenko I1. M., ®inonenko C. @., UepennikoB O. M., Tpeiitsak B. B. MaTemaTtinuHe MOJCTIOBAaHHS CUCTEM i MPOIECIB:
HaBy. nocio. — K. : HAY, 2017. — 392 c.

3 Teopis maHyBaHHS eKCIIepUMEHTIB : HaBY. noci6. / C.M.Jlanau. — Kuis: KIII im.Irops Cikopcbkoro, 2020. — 86 c.

4 Komrr’rotrepHe MOJIETIIOBAaHHSI METO/IOM CKIHUEHHHX esleMeHTiB: KoM totepHuid npakTukyMm: HaBy. rmoci6. — Kuis : KIII
im. Iropst Cikopcbkoro, 2024. — 112 c.

5 Komm’toTepHi TeXHOJOTiI B MaTepiajlo3HAaBCTBI : HaBYaNbHO - MeToamdHui mocioHuk / O.€. bapmin, O.€. Byenp, A.lL
3y6koB Ta iH.;3a pea. mpod. O.B. Cobouns ta nom. [.M. Konynaesa. — Xapkis : HTY «XI1I», 2018. — 272 c.

6 MaremaTh4Hi Ta YHCIOBI METOAM B IH)KeHepii MaTepiaiiB 1 mpoleciB : JabopaTopHHUN MPaKTHKyM JJjisi 3100yBadiB
JIpyroro (MaricTepchbKoro) piBHS BHINOI OCBiTH crierianbHOCTi 132 «Marepianosnascteo» / 1. B. [Ipau, O. B. [luxa.
Xwmenpaunpkuii : XHY, 2024. 88 c.

7 Moldex3D: Plastic Injection Molding Simulation Software [Enextponnuit pecypc] / CoreTech System Co., Ltd. —
Pexum moctymy: https://www.moldex3d.com/ (zata 3Bepuenns: 16.08.2025)

8 Monaynshe cepenosunie. URL: https://msn.khmnu.edu.ua/course/view.php?id=9002

9 EnextponHa 6i6mioreka. URL: http://library.khmnu.edu.ua/.
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