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1. OITUC HABYAJBHOI JUCITUTIIITHA

l'ogunu | Kpenutu Cemectp
11
Bcroro roans 3a HaBYaJILHUM IIJIAHOM, 3 HUX: 150 5 150
AyIMTOpHI 3aHATTHA, y T.4: 14 14
JIEKIIT 8 8
nabopatopHi podoTH - -
MPAKTUYHI 3aHSITTS 6 6
Camocriiina po0ora, y T.4: 136 136
MATOTOBKA 0 aYIUTOPHUX 3aHAThH 26 26
ITIJIFOTOBKA JI0 KOHTPOJbHHUX 3aX0/IiB 50 50
BHKOHAHHS KYPCOBOTO MPOEKTY ab0 poOOTH - -
OTIPAITFOBAHHSI PO3/ILTiB TpOrpamH, K1 30 30
HE BHKJIQIAFOTHCS Ha JICKIIISIX
IIJITOTOBKA JI0 €K3aMeHy 30 30
®opMa NiICYMKOBOr0 KOHTPOJII0 Ex3zamen

2. META TA 3ABJAHHSI HABUAJIbHOI JUCIUILJITHUA

Merta aucuumjinm: «OIiHKa CTPYKTYpH Ta BJIACTUBOCTEH MaTepianiB 3 BUKOPUCTAHHSIM
Teopiii ¢pakTandiBy € 3aCBOEHHS 3HaHb Ta NPHUAOAHHS HABUYOK, HEOOXIMHHX JUIsi BUOOPY
ONITUMAJILHOTO BapiaHTy OI[IHKM XapaKTEPHCTUK SKOCTI MarepiajiB Ha OCHOBI OIIIHKH (paKTaIbHOI
PO3MIipHOCTI.

3aBAaHHSA QMCHUIUIIHM: OCHOBHHMMH 3aBJaHHSAMHU BHUBYECHHS TUCHMIUIIHM € Te, 10 3100yBau
OCBITH TOBHHEH BMITH BU3HAYaTH (pakTadbHy PO3MIPHICTH €JIEMEHTIB CTPYKTYpH MaTrepiamiB Ta
(dbopMyBaTH MOJEN MPOTHO3Y XAPAKTEPUCTUK SKOCTI MarepialiiB, 10 HAHOULIBII YyTIWBI JO 3MiHU
(bpakTambHOI €JIEMEHTIB CTPYKTYPH.

IpepexBizutn aucuumiainu. Kype nexmit 3 miei aucuumiiHu 0a3yeTbcs Ha 3aCBOEHHI
3M00yBa4aMH  OCBITHM  HACTYNMHHUX JIUCHUILIIH: «3arampHa  (izukay; «Ximisy;, «Dizuka
KOH/IGHCOBAHOT'O CTaHy MaTepiaiiBy; «MaTepialo3HaBCTBOY.

IMocTpexkBi3UTH IUCHUILTIHUA:

1. TlinroroBka 10 MiJCYMKOBOiI arecTarii. ATecrtaiis 3TiHCHIOEThCS y GopMi MyOIigyHOTO
3aXHUCTY AUTUIOMHOT POOOTH.

2. JlocTyn 10 HaBYaHHS 32 TPETIM (OCBITHBO-HAYKOBUM) PIBHEM BHUIIIOT OCBITH.
KomnierentHoCTI.
3K.01 31aTHICTH 10 aOCTPAKTHOTO MUCJICHHS, aHAIII3y Ta CHHTE3Y.
®K.02 3paTHICT, TIAHYBAaTH Ta TMPOBOAWTH JOCTIDKEHHS B cdepi Marepialo3HaBCTBa, Y
71a00paTOPHUX Ta BUPOOHWYMX YMOBaX Ha BiJNOBITHOMY PiBHI 3 BUKOPUCTAHHSAM Cy4aCHHX METOJIIB
1 METOJIMK €KCTICPUMEHTY.
®K.03 3paTHICTH pPO3pOOISATH HOBI METOAM 1 METOJIMKH JOCHTIKEHb, 0a3yluYHWCh Ha 3HAHHI
METO/I0JI0Tii HAYKOBOTO JIOCIIPKEHHSI Ta 0COOJIMBOCTI TPOOJIEMH, 1110 BUPIIITYETHCS.
®K.15 31aTHICTH 3aCTOCOBYBATH CIELiali30BaHi HOBITHI METO/IM aHAJIi3y Ta MPOTHO3YBAaHHS PUHKY
MaTepiaiiB, CTpaTeTiYHOTO TUTAaHYBaHHS PO3BUTKY 1HIYCTpIii.
3ansiaHoBaHi pe3yJbTaTH HaBYAHHS. (BIIMOBIIHO JI0 OCBITHBO-HAYKOBOI mporpamu «[IpuxmamHe
Matepiano3HaBcTBO» - 2024, cnemianbHOCTi 132 «Marepiano3HaBcTBO»). Y pe3yjbTaTi BUBYCHHS
HaBYAIBHOI IUCIUIUTIHU CTYICHT MTOBHHEH:

ITPH 1. Po3ymiti Ta 3aCTOCOBYBAaTH MPUHIMIIKA CHCTEMHOTO aHali3y, MPUYUHHO-HACIIIKOBHX
3B’A3KIB MK 3HAUyIIUMH (PaKTOpaMu Ta HAyKOBHUMM 1 TEXHIYHMMHU DIIIEHHSIMH B KOHTEKCTI
ICHYIOUHX TEOPIiH.

IIPH 11 BukopucToBYBaTH Cy4YacHI METOIU JUIl BHSBIICHHS, TOCTAHOBKHM Ta pPO3B’SA3yBaHHS
BHHAX1THUIIPKUX 3aJ1a4 B TajTy31 MaTepialo3HaBCTBA.

ITPH. 21. 3acrocoByBaTu CydyacHI MaTeMaTW4HI METOJHU, IU(PPOBI TEXHOJIOrii Ta crerianizoBaHe
nporpamMHe 3a0e3nedeHHs 11 PO3B’sA3aHHs CKIATHUX 3a71a4 1 MpoOieM MaTepialo3HaBCTBA.



MeTtoaun HAaBYAHHS.

BukoprcTOBYIOTHCSI METOIM OpraHi3allii Ta 3/1IHCHeHHs] HAaBYAJIbHO-TT13HABAIBHOT TISUTBHOCTI:
CrnoBecHwMit — (JIEKIisl, TOSCHEHHS, P03’ ICHEHHS, PO3TOBI/Ib)

Haounwmii — (inmrocTpartii, ciaiiu, mpe3eHTaii)

Po6oTa 3 KHUTOI0 — (KOHCIIEKTYBaHHS, pedepyBaHHs)

®opMHU HABYAHHSA:

- TPyTOBa;
- KOJICKTHBHA;
- (ppoHTaNBHA.

IncTpymenTH, 001alHAHHA Ta NporpaMHe 3a0e3ne4YeHHsl, BUKOPUCTAHHA SIKUX INepeadayae
HABYAJbHA IMCUMILTIHA:

€JIEKTPOHHUI TPOEKTOP;

KOMII 0TED;

nmporpamMHe 3a0e3ledeHHs - BipTyalbHa Jabopatopis cepenosuma Ecxel, Matlab
CepenoBuiie MaTeMaTHIHOTO MojienoBaHHsl Microsoft Office.

3. IPOI'PAMA JUCHUIIJITHA
AKTYyaJIbHICTh PO3POOKH HOBHUX METOJIMK OIIHKU XapaKTEPUCTHUK SKOCTI MaTepiaiiB 3
3aCTOCYBaHHAM Teopii (ppakTaiiB. 3arajabHi BiIOMOCTI PO TeOpiro (pakTais.

2. ®pakTaigbHa PO3MIPHICTH Ta CAMOIIOAIOHICTb.
3. IlepemymoBH, sIKi IPUBENU A0 HEOOXIAHOCTI BUKOPUCTAHHA TeOPii (ppakTaiB A OLIHKA
CTPYKTYpH Ta BJIACTUBOCTEH MaTepiaiB.
4. EKOHOMIYHI YMHHUKH, 10 BIUIMBAIOTH Ha cOOIBAPTICTh KOMILJIEKCY BU3HAUCHHS
XapaKTEPUCTHK SKOCTI MaTepiaiB.
4. CTPYKTYPA (TEMATUYHWH IJTAH) JUCITATLITHA
. o KispKicTh TOIMH, Y TOMY YHCII
HazBa 3micTOBHX MOJTYJIIB 1 TEM
yeworo| 1 | m | mab6 | c/p
3microBuii Moayab 1. ®dpaxkrajbHe AOCHIIKEHHSI CTPYKTYPHM i BJACTHMBOCTEN
MartepiaJis.
AKTyallbHICTh ~ PO3POOKM  HOBHUX  METOAMK  OIIHKH
XapaKTEPUCTHK SKOCTI MaTepialiB 3 3aCTOCyBaHHAM Teopii | 30 2 2 26
dpakTaiiB. 3arajbHi BIIOMOCTI TTPO TEOPir0 (hpaKTaiB.
@pakTasibHa PO3MIPHICTh T4 CAMOMOIOHICTb. 30 2 2 26
[TepenymoBH, SIK1 MPUBEIN 1o HEOoOX1aHOCTI
BUKOPUCTAHHS TEOPil PpaKTaliB I OMIHKK CTPYKTypu Ta | 26 2 2 22
BJIACTUBOCTEHN MaTepialiB.
ExoHOMIUHI YMHHUKH, IO BIUIMBAIOTh Ha COOIBApTICTh
KOMILIEKCY BU3HAYCHHS XapaKTePUCTUK sSKocTi | 36 2 34
Marepiais.
IligroroBka 10 ek3aMeHy 120 8 6 - | 106
Pa3om 3a 3micToBHUM MoayJieM 1 30 - - - 130
Ycboro ronuH 150 8 6 - 136
5. JEKIIMHUHA KYPC
Kinpkictb
Ne 3amn. Tema 3asTB
TOJMH

3micToBuii Mmoayuab 1. @pakranbHe JOCTIIKEHHS CTPYKTYPH i
BJIACTHBOCTEI MaTepiaJiB.

AKTYyaJIbHICTh PO3POOKHM HOBHUX METOAMK OITIHKH XapaKTEPHUCTHK SKOCTI 2
MaTepialliB 3 3acTOCyBaHHSAM Teopii (paxTaniB. 3araibHi BiIOMOCTI PO
Teopito (ppakTamis.

@pakTajibHa PO3MIPHICTh T4 CAMOTIOAIOHICTb. 2




3 [lepeaymoBH, SIKi IPUBEIH O HEOOXIJHOCTI BUKOPUCTAHHS TeOpii 2
(dbpakTaliB JJIs OIMIHKKA CTPYKTYPHU Ta BIACTUBOCTEH MaTepialiB.

4 ExoHOMIYHI YMHHUKH, III0 BIUIUBAIOTh HA COOIBAPTICTH KOMILIEKCY 2
BH3HAYECHHS XapaKTEPUCTHUK SKOCTI MaTepialiB.

6. TEMH INTPAKTUYHUX 3AHATH

No Tema 3audTH Kinekicts
3aH. TOOUH

3micToBuii Mmoayub 1. @pakranbHe J0CTIIKEHHS CTPYKTYPH i
BJIACTHUBOCTEI MaTepiaJiB.

1 Ppaxranu. 2
BusnauenHs 061acTi caMono1i0HOCTI CTPYKTYpH MaTepiaiB. 2
3 MeTtonuku OIiHKY (hpakTaTbHOT PO3MIPHOCTI. 2
7. TEMHU JJABOPATOPHIX 3AHATH
No KinbkicTh
Tema 3aHATh
3aH. TOJIUH
JlabopaTopHi 3aHITTS HABYAILHHUM IJIAHOM He mepeadadeHi.
8. CAMOCTIMHA POBOTA
Ne mi/m Bun po6otu / Hazea Temu KinbkicThb
TOJIUH
1. | miaroToBKa A0 ayAMTOPHUX 3aHSThH 26
2. | miATOTOBKA JI0 KOHTPOJIBHUX 3aXO0/IiB 50
3. | BUKOHAHHS 1HIUBIIyaIbHUX 3aBJaHb -
4. | ompalftoBaHHS PO3JILIIB IPOTpaMHU, sIKi HE BUKJIAIAI0ThCS Ha JICKITIsX: 30:
- ®pakranbHi KJIacTepH. 15
- BcraHOBiEHHS 4yTIMBOCTI BIaCTUBOCTEH MaTepiaiiB 10 GpakTaabHOI 15
PO3MIPHOCTI
5. | miArOTOBKA JI0 €K3aMEHY 30
¥Ycboro roavH 136

OPIEHTOBHA TEMATHUKA THAUBIAYAJIbHUX 3ABJIAHb
Bcranosnenns o6iacti caMonoaiOHOCTI CTPYKTYypu MatepiaiiB. OCHOBHI METOAU
BU3HAUYEHHS (hPaKTAILHOI PO3MIPHOCTI CTPYKTYpPH MaTepiasiB.

2. Meromuka BU3HAUCHHS aJeKBATHOTO MACIITA0Y MPEICTABICHHS CTPYKTYPH MaTepialis 3

BHCOKOIO 301KHICTIO (PpaKTaIBHUX PO3MIPHOCTEH €JIEMEHTIB CTPYKTYPH.

MeTtonuKy OITIHKY XapaKTEPUCTHK SKOCTI MaTepiaiiB 3 BAKOPUCTAHHSIM Teopii (hpakTais.

4. BuzHavyeHHS KOe(iLIEHTY Yy TIMBOCTI MiXK (DpaKTATLHOI pO3MIPHICTIO CTPYKTYpH Ta
XapaKTePUCTHUKAMU SIKOCTI.

5. @opmarizariisi OTPHMaHUX Pe3yJIbTaTiB JAociipkeHb. [To0y1oBa MaTeMaTHYHUX MOJIENEH POTHO3Y
XapaKTePUCTHK SKOCTI METaJTy, 3aCHOBAaHUX Ha OITIHIII (PpaKTaTbHOI PO3MIPHOCTI CTPYKTYPH.

6. MynbprudpaxTanbHa napaMeTpusallis CTPYKTYpU MaTepiais.

7. Amnaniz 6araroda3zHux Ta HEOJHOPITHUX CTPYKTYP 13 3aCTOCYBaHHS T€OPii MyJIbTH(PAKTATIIB
JUIsL BUPILLICHHS TPUKIIAQIHUX 3a/1a4 MaTepiaJlo3HaBCTBA 3 BUKOPUCTAHHSIM JIITEpaTypHUX
JOKEpEeIT Ta TIaTEHTIB.

—_—

(8]

9. METOAHU KOHTPOJIIO
MeToaaMu KOHTPOJIIO € TECTOBHI METO/ T4 METOJIM CAMOKOHTPOJIIO 1 CAMOOIIIHKH.

10. TOPSAJIOK TA KPUTEPII OIITHIOBAHHSI
3microBuii Mmoayb 1. @pakrajibHe J0CTIIKEHHS] CTPYKTYPH i BJIaCTUBOCTe MaTepiaJiB.



MakcumanbHa oliHKa 3a 3MicToBUi MoyIb — 100 GasiB. OmiHKa HOTOYHOTO KOHTPOJIIO CKJIAIAETHCS 13:
— IIPUCYTHOCTI CTYJICHTa Ha JIEKIisIX — MaKCUMaJlbHa KiJIbKicTh — 16 Oais,
— [IPaKTHYHI 3aHATTS — MaKCUMaJIbHA KUTBKICTh — 18 GaltiB;
— KOHTPOJBHOT poOoTH 32 TeMamu 1-4 (MakcuMabHa KUTBKICTB 66 OaiB).
[TpucyTHOCTI CTyZIeHTa Ha JIeKLisIX — 4 0aliB 3a JIEKLiI0, SKIIO CTYyAeHT He OyB npucyTHiM 0 OaiB.
[TpakTruni 3aHATTA. MakcuMalibHa KITBKICTh 0aitiB — 18. 3arajgpHa KUIbKICTh TPAKTUYHUX 3aHATH — 3
(6 OaniB 3a KOXKHE MIPAKTUYHE 3aHATTS). 32 KOKHY IPAKTUYHE 3aHATTS HAPAXOBYIOTh:
— CTYJICHT MOBHICTIO BUKOHAB PO3paxyHKH, HaJJaB BipHI TEOPETUYHI TIIyMaueHHs pO3paXxyHKOBUM
JaHuM — 6 OaliB;
— CTYJIEHT BUKOHAB PO3PaxyHKOBY YacCTHHY, ajie y BIJMOBII JOMyIIEHI HEBIPHI OOIPYHTYBaHHS
OTPUMaHUX JaHUX — 5-3 0aniB;
— CTYJICHT HE BIJIMOBi/IaB Ha 3alIMTAHHS BHKJIajada, aje OpaB yyacTb y 0OroBOpeHHi muranb — 2-1
Oau;
— 3a TIOBHY BIJICYTHICTh BiamoBiai — 0 OaumiB.
Bukonanus inousioyanvnux 3a80amnv (KOHmMpoivbHoi pobomu) OUIHIOETHCS y 66 OamiB. PobGota
MICTHTH JIBa TUTAHHS, KOXKHE 3 SKUX OIIHIOEThCA B 33 10 1 6ana. ban 3a po6oTy BUpaxoBYy€eThCs SIK
cepenHiil 6an 3a 1Ba MUTAHHS.
33-24 — cTyAeHT BOJIOJIE€ MarepiajoM, J1a€ BU3HAYEHHS, TUIIOJIOTII, MOCHUJIAETHCS HA TMPUKIAIN
CY4YacHUX HayK, COLIaJbHUX IMO/iH Ta MPOIECIB, ajle MAIOThCS JBi-TPH OMUCKH i HETOUYHOCTI;
23-15 - cTyAeHT B OCHOBHOMY OpPIEHTYETBCS B MaTepiami, ajie JOMyCKae HETOYHOCTI, HE3HadHI
MIOMMUJIKH, 0013HaHU# B (iocodii HayKu;
14-5 - cTyaeHT JuIe 4YacTKOBO PO3KPHBA€E IMHTAHHS, C€Ja00 B HHUX OpPIEHTYETHCS, IOTAHO
O3HAWOMJICHHH 13 TEOPETUYHUMHU MUTAHHSAMHU Ta 3 MPOLIECaAMH, 1110 TX penpe3eHTYIOTh;
4-1 - cTymeHT He BIpHO BIJNOBIJa€ HA TUTaHHSA, a00 HEAOCTAaTHHO B HEOOXIAHOMY 00Cs3i, HE
[[IKaBUTHCS CyYaCHUM HAYKOBUM Ta CYCHIJIBHUM >KUTTSIM.

Ex3amen Ex3amenaniiiHa po0OoTa CKIaJa€Tbcs 3 IUSTH PIBHOBAXHMUX TECTOBHUX 3aBJaHb.
MaxkcuMaiibHa KUIBKICTE OaitiB 3a KOoKHe 3aBmaHHsa — 20 OamiB. Ha xo)xHe 3aBHaHHS eK3aMeHalliiHOl
poOOTH HapaXOBYIOTh:
— CTYJEHT Ha/1aB BipHY BiANOBiAb Ha 3aBAaHHsA — 20 Oais;
— CTYJEHT He HaJaB BipHO{ BiANOBii Ha 3aBHaHHs — 0 OaiB.
[TimcymkoBa OIliHKAa BHU3HAYAETHCS SIK CepeaHbOAPU(PMETHYHE MK IMiJACYMKOBOIO OI[IHKOIO
3MiCTOBOT'O MOAYJIO 1, 3MiCTOBOTO MOYJIIO 2 Ta OLIHKOIO €K3aMEHY.

11. PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHA

1. B.I. bonpmako, B.M. Bomuyk, IO.I. y6poB. OcHoBu opranizamii (pakTaibHOTO
MozentoBanHs: - Kuis: Akagemnepionuka, 2017. - 170 c.

2. Fractals and properties of materials : monograph / [V. Bol’shakov, V. Volchuk, Yu. Dubrov].
- Saarbrucken: Lambert Academic Publishing, 2016. -140 p.

3. bompmakoB Ban. 1., bompmakoB B. I, Bomuyk B. M. [Ta iH.] YacTkoBa KOMIIEHCAITis
HETOBHOTH (opMaibHOI akcioMaTWku mpu ifAeHTHdIKaiii crpykrypu wMetany // Bicauk HAH
Vkpainu. - 2014. - Ne 12. — C. 45-48

JlonmomixkHa

1. M.A. Kotov, O.Yu. Konoplianyk, V.M. Volchuk, Ye.G. Plakhtii, A.O. Plakhtii. Light
Structurally Thermal Insulating Concrete with a Wide Range of Applications from Recycled Waste
Polypropylene Container. Advances in Transdisciplinary Engineering, Volume 43: Hydraulic and
Civil Engineering Technology , 2023, VIII. P. 515 - 521 doi: 10.3233/ATDE230758

2. M. Kotov, V. Volchuk, O. Konoplianyk, Y. Plakhtii, O. Rabich and I. Meshcheriakova.
Assessment of the Impact of Fractal Dimension of the Fracture Surface of Cement Mortar on its
Strength. 2023 IEEE 4th KhPI Week on Advanced Technology (KhPIWeek), Kharkiv, Ukraine,
2023, pp. 1-5, doi: https://doi.org/10.1109/KhPIWeek61412.2023.10312923.
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3. Hlushkova, D. B., Volchuk, V. M. Fractal study of the effect of ion plasma coatings on wear
resistance. Functional Materials. 2023. Ne 3 (30). P. 453—457. https://doi.org/10.15407/fm30.03.453

12. IHTEPHET-PECYPCHU

1. Marepiamu no ¢paxranam: https:/archive.org/details/fractalsformchan0000mand

2. bob6pora T. b., Bucoxoc C. M., I'mymko FO. lO. ta iH. OcHoBH Marepiano3HaBcTBa. Hapu.
nociouuk.  Pecypcumit  wentp  I'YPT, 2019. - 104 c. Pexum  gocrymy:
https://mon.gov.ua/storage/app/media/news/%D0%9D%D0%BE%D0%B2%D0%B8%D0%BD%D0
%B8/2020/04/28/Tmaterialoznavstvo.pdf

3. ®pakransHa po3mipHicTb: https:/link.springer.com/article/10.1007/BF01199438

4. Bipryanbuuit untansauii 3am HHI TT/IABA: https://pgasa365.sharepoint.com/sites/e-
library/Shared%20Documents/Forms/Allltems.aspx?csf=1&web=1&e=hiwEpc&CID=c1{db980-
20aa-46a6-9136-

5a2470148bab&FolderCTID=0x012000686B7E3420895E4193BB9DB5D43292 AE&id=%2Fsites%
2Fe-
library%2FShared%20Documents%2F%D0%9A%D0%B0%D1%84%D0%B5%D0%B4%D1%80%
D0%B8%2F%D0%9A%D0%B0%D1%84%D0%B5%D0%B4%D1%80%D0%B0%20%D0%9C%D
0%B0%D1%82%D0%B5%D1%80%D1%96%D0%B0%D0%BB%D0%BE%D0%B7%D0%BD %D
0%B0%D0%B2%D1%81%D1%82%D0%B2%D0%B0%20%D1%82%D0%B0%20%D0%BE%D0
%B1%D1%80%D0%BE%D0%B1%D0%BA%D0%B8%20%D0%BC%D0%B0%D1%82%D0%BS5
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