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BCTYII
AHoTALA
OcBiTHBOIO TIporpaMoro «KoMmo3uiliiHi Ta TOPOIIKOBI MaTepialid, TOKPUTTSI»
MirTOTOBKU MaricTpiB nepeadadeHo GopMyBaHHS y CTYACHTIB CUCTEMH 3HAHb IOJI0
JUIsl OOTPYHTOBAHOT'O BUOOPY MaTepially 1 croco0y oOpoOKu jeTaneit B ijioMy ado ixX
MOBEPXHI N7l TOCSATHEHHSA BHUCOKOI KOHCTPYKIIMHOI MIITHOCTI, 3HOCOCTIHKOCTI, IO
3abe3reuye MIABUIICHHS HAaAIMHOCTI Ta JOBIOBIYHOCTI BHUPOOIB MPH OJHOYACHOMY
3HIDKCHHI METaJIOMICTKOCTI, IIJITXOM 37pIOHEHHS 1 HAHOCTPYKTYPYBaHHS BKIIOUHO.
[Iporpama mnependayae KOMIUIEKCHE 3aCTOCYBaHHS HAaOyTHX KOMIICTCHIUNA IS
pPO3B’s3aHHS MPUKIATHUAX 337ad 3 PO3POOKH HOBHUX Ta YJOCKOHAJCHHS 1CHYIOUHMX
MaTepiaiiB 1 MOKPUTTIB.

Kirouosi cJIoBa: (h13uKO-MEeXaH14H1 BIIACTUBOCTI, JIOBTOBIYHICTb,
KOHCTPYKTHBHA  MIITHICTb, 3HOCOCTINKICTh, HAHOCTPYKTYPYBAaHHS IOBEPXHI,
ITOBCPXHCBC 3MiHH€HHH.

Annotation

The educational program «Composite and powder materials, coatings» of
master's training provides students with the formation of a system of knowledge
regarding the justified choice of material and the method of processing parts as a
whole or their surface to achieve high structural strength, wear resistance, which
ensures an increase in the reliability and durability of products while simultaneously
reducing metal content, including grinding and nanostructuring. The program
provides for the comprehensive application of the acquired competencies to solve
applied problems in the development of new and improvement of existing materials
and coatings.

Key words: physical and mechanical properties, durability, structural strength,
wear resistance, nanostructuring of the surface, surface strengthening.



1. Onuc HAaBYAJILHOI AUCIHUILTIHA

XapakTepucTrka
I'any3b 3HaHb, HaBYAJIBHOL
HavimenyBanns CHEIAIBbHICTD JTUCHUILIIHA
MOKA3HUKIB (ocBITHS Iporpama), neHHa Gopma
OCBITHI piBEHb HaBYAHHS
S l'any3b 3HaHB

KinpKkicTh ,

O06oB's13K0Ba

KpPEJIUTIB — 6

13 - Mexaniuna

Monymnis — 2 1IIKeHepis Pik miaroroBku:
3MICTOBUX 1-i
MOJIYJIB — 2
EnextponHnii Cemectp
anpec PITH/I na 1-it
cantl CreniaipHICTb
VYHiBepcurery 132 — .
. Jlexui
Marepiano3HaBCTBO
[HauBiTyanpHe 30 rox.
HAYKOBO- OcBiTHs nporpama IpaxTiuHi
JIOCITITHE Kommo3umiiai ta _
3aBJAHHS: MOPOIIKOBI
KypcoBa poboTa MaTepianu, MOKPUTTS
3arajiibHa JlaGopartopHi
KUIBKICTh FOJIUH 30 rox.
180

TuxHEeBUX rOANH OcsiTHii piBeHb: | CamocTiiiHa poboTa
IUISL IEHHOT Apyruu
bopmu (maricrepcnbKmii) 90 rox.
HABYAHH: [HmBiMyatbHI
ayMTOpHUX — 4, 3aBJaHHS: KypcoBa
CaMOCTIHHOT p060Ta - 90 rox.

poboTHu cTyIeHTa
- 8.

Bun koHTpOIIIO:

CK3aMCH

dopma KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYCHHS HABYAJBLHOI AUCIUILIIHA

MeToro BUBUEHHSI HaBYaJIbHOI qucHuIUIiHg «lIpuknanHe marepiano3HaBCTBOY»
€ ¢opMyBaHHS Yy CTYACHTIB BIANOBIIHO JO OCBITHBOI IPOTPpaMH TaKUX
KOMITETEHTHOCTEM:

1. CK 1. 3parHicTe IUIaHyBaTH Ta WPOBOJUTH JOCHIKEHHS B cdepi
MaTepiaio3HaBCTBa y Ja00OpaTOPHUX Ta BUPOOHUYMX YMOBaX Ha BiAMOBITHOMY piBHI
3 BUKOPUCTAHHSIM CYYaCHUX METOIB 1 METOAMK €KCIICPUMEHTY.

2. CK 5. 31aTHiCTh A0 KPUTUYHOTO aHAJI3y Ta MPOrHO3YBAaHHS XapaKTEPUCTHK
HOBUX Ta ICHYIOUMX MaTepiajiB, mapameTpiB IPOIIECiB X OTpUMaHHS 1 0OpoOKHU Ta
BUKOPHUCTaHHS y BUpoOax (ab0 y BUpOOHUYUX YMOBAX).

3. CK 9. 3nartHicTh O0OIpYHTOBAaHO 3/IWCHIOBATH BHOIp TEXHOJIOT1H
BUT'OTOBJICHHSI, 0OpOOJICHHSI, BUTPOOYBaHHsI MaTepiajiiB 1 BUPOOIB, sl KOHKPETHUX
YMOB €KCILTyaTaIlii.

4. CK. 11. 3paTHicTh 3aCTOCOBYBaTHM CHUCTEMHMH MiAXiA ISl PO3B’SI3aHHS
MPUKJIAAHUX 337a4 BUTOTOBJICHHS, OOPOOKH, EKCIUTyaTallli Ta yTriIi3alii MaTepiaiB i
BUPOOIB.

3. IlepexymoBH /i1 BUBYEHHS AU CIUATIIIHA

[lepenymoBamMu 11 BMBYEHHS J@HOI AWCIHUIUIIHK € 3HaHHS 3 JUCUUIUIIH
¢13uKa, Ximisl.

4. OuikyBaHi pe3y/JibTaTH HABYaHHA

BuBueHHs HaBYAJIIbHOI AUCIUIUTIHK mepedadae (GOpMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TAKUX PE3YJIbTATIB HABYAHHS:

1. TIPH 2. BusBnatu, QopmynaoBaTd 1 BHUpINIyBaTH MaTepialo3HaBUl
npoOJieMH 1 3aaui.

2. ITPH 11. BuxkopucToByBaTH Cy4acHI METOJM JJis BUSIBJICHHS, TOCTAHOBKH Ta
PO3B’s3yBaHHS BUHAXIJHUIPKHUX 33J1ay B Tally31 MaTepiajJo3HaBCTBA

3. TIPH 17. Po3p’s3yBaTu MNpUKIAIHI 3a7adi BUTOTOBJIEHHS, OOpOOKH,
eKcCIUTyaTallii Ta yTuji3alii MmaTepialiB 1 BAPOOiB.

4. TTPH 19. Po3po6sisati KOMIUIEKCHUHN JU3aliH HOBUX MaTepiaiiB 1 BUpOOiB Ha
iX OCHOBI 3 ypaxyBaHHSIM €KCILTyaTallliHUX BIACTUBOCTEN Ta YMOB BUKOPHCTAHHS.



5. IIporpama HaBYAJBHOI AUCHUILIIHA
Monayas 1

3micToBuii Moayab 1. Beryn . BiactuBocTi maTtepianiB. JJoBroBiuHICTh Ta OCHOBHI
HAMPSIMKY M1ABUILEHHS MIITHOCTI MaTepiaiB.

Tema 1. Beryn. Knacudikaris matepianiB. MexaHiuHi B1aCTUBOCTI MaTepiajiB
[1], c.10-18; [2], c.12-31; [4], c. 85-92; [9] ¢.5-38.

Tema 2. 3anexHicTh MIIHOCTI Bif TpuBajsocTi BurnpoOyBaHHs. [loB3yudicTs,
JIOBTOBIUHICTh Ta OCHOBHI HaIlpsIMU MIJABUIIEHHS MIIHOCTI MarepianiB [1], ¢.262-
264; [2] c.31-38.

Tema 3. 3HococrilikicTs Aeraineii i map Teptsa. Edekr Ge33nomryBanocTti [1],
165-166; [2] c.38-45.

Tema 4. KoHCTpyKTHBHA MIIHICTh. 3B'SI30K MiX BJIACTUBOCTSIMU MaTepiaiB.
daxkTopw, AKi BIUIMBAIOTH HA MEXaHIYHI BJIAaCTUBOCTI MaTepianiB [2], ¢.46-48; 67-95.

Tema 5. CyyacHi MeTOM MOBEPXHEBOrO 3MIlIHEHHS jeTajiei mammH [1], c.
234-235; 236-238; [2], c.219-246; [8] ¢.203-215.

3micToBuii Moayab 2. dopmyBaHHS 3ApiOHEHOT Ta HAHOPO3MIPHOT
MOJIIFOHI3aLIIHOI cyOCTpyKTYpH. Martepianu 3 0COOJIMBUM CTPYKTYPHUM CTaHOM.
OcHOBU BUOOpY MaTepialiB AJIsl I€TAICH 1 KOHCTPYKIIIH.

Tema 6. TepmomexanigyHa 0OpoOKa 3aroToBOK jetaieit mammH [2], ¢.211-215;
[8], c.199-201.

Tema 7. dopmyBanHa 37ApiOHEHOI Ta HAHOPO3MIPHOI MOMITOHIZAIIHOT
CyOCTPYKTypH TepeApeKpUCTAII3aIliiHO TepMidHOK 00poOkor [6], ¢.209-243;
[10], c.134-140; [3], c. 71-76.

Tema 8. Marepianu 3 0coOIUBUM CTPYKTYpHUM cTaHOM. OCHOBU BHOODY
MartepiajiiB Ta TepMiuHOi 00poOku [2], ¢.333-338; 413-443; [7], ¢.94-139; [9], c.46-
48.



Mopyasb 2
Kypcosa po6orta

TeMaTHYHNH IVIAH HABYAJIBHOI JUCIUILIIHA

Ha3Bu 3MicTOBHX MOIYIMIB 1 TEM Kinekicts rogmna
neHHa hopma
yCBhOI'O y TOMY YHCII
1 A.p. | mp. | c.p.
1 2 3 4 5 6
Moayas 1

3micToBuii Mogyab 1. Beryn . BractuBocti matepiainiB. [[oBroBiuHiCcTh Ta
OCHOBHI HaNPSIMKH I ABUIIEHHS MIITHOCTI MaTepiaiB.

Tema 1. Beryn. Knacudikauis martepianis. 10 4 4 - 2

MexaHi14H1 BIaCTUBOCTI MaTepiaiB.

Tema 2. 3anexHICTh MIITHOCTI BijJl TPUBAJIOCTI 10 4 4 - 2
BurpoOyBanHs. [10B3y4iCTh, TOBrOBIYHICTh Ta
OCHOBHI HampsMU TIJBUILCHHS  MIITHOCTI
MaTepiaiB.

Tema 3. 3HOCOCTIHKICTD JleTajeil 1 map TepTsl. 6 2 2 - 2
EdexT 0e33H011yBaHOCTI.

Tema 4. KoHCTpyKTMBHAa MIIHICTh. 3B'I30K 10 4 4 - 2
MIDXK BJIACTUBOCTAMHM MaTepianiB. DakTopu, K1
BIUIMBAIOTh HA  MEXaHIYHI  BJIACTUBOCTI
MaTepiaiB.

Tema 5. CyuacHi MeETOOU TOBEPXHEBOIO 9 2 4 - 3
3MIITHEHHS JIeTaJIe MaIllvH.

45 16 18 - 11
Pazom 3a 3microBuM Moaynem 1

3micToBuii moayab 2. dopmyBaHHS 3ApiIOHEHOI Ta HAHOPO3MIPHOI
MOJIIFOHI3alIMHOI cyOCTpyKTypu. MaTepiaiin 3 0COOJMBUM CTPYKTYPHUM CTaHOM.
OcHoBHM BUOOpY MaTepiaiB AJisl AeTaiel 1 KOHCTPYKIIH.

Tema 6. Tepmomexaniuna o6poOka 3aroroBok | 15 4 4 - 7
JieTajeil MallvH.
Tema 7. ®opmyBaHHS 31piOHEHOT Ta 15 4 4 - 7

HAaHOPO3MIPHOI MOTITOHI3AMIHOT
CyOCTPYKTYpH TIepeApeKpUcCTaiza.

Tema 8. Marepianu 3 0COOTUBUM 15 4 4 - 7
CTpyKTypHUM cTaHoM. OCHOBU BUOODPY




MaTepialiiB Ta TEPMIYHOI OOPOOKH.
Pazom 3a 3MicTOBUM MOjysieM 2 45 12 12 - 21
Moayas 2
KypcoBa podota 90 - - - 90
Bcnoro roqnn 180 30 30 - 180
Temmu 1abopaTOpHUX 3aHATH
Ne Ha3zBa Temu KinbkicTh
3/m TOJIVH
1 BusnaueHHss TBepJocTi 1 MIKPOTBEPJOCTI MaTepialliB  Ta 4
HAMUJICHUX MOKPUTTIB
2 JlocnimxeHHs: 0yJJ0BU BTOMJICHHX 3JI1aMiB 4
3 JlociiKeHHsT 3HOCOCTIMKOCTI MaTepiaiiB 4
4 BmuiuB TepMomexaHiuHOi 00pOOKHM Ha BIACTUBOCTI CTallel 2
5 JlociKeHHs METO/11B TTIOBEPXHEBOTO 3MIITHEHHSI METaJiB Ta 4
CILJIaBiB
6 JlocmipkeHHsT BIUTMBY TEPEeAPEKpUCTAIZAIINHOT  TepMIUHOT 4
00poOKM Ha TBEPJIICTh YUCTUX METAIIIB
7 JlocnmipkeHHsT BIUIMBY NEPEeAPEKPUCTANIZAINHOI  TePMIYHOT 4
00poOKM Ha TBEPJIICTh CTaJel
8 JlociipKeHHs BIUTMBY MepepeKpucTati3aliifHoi TEPMIYHOI 4
00poOKM Ha TBEPJIICTh HAIMUIEHUX MOKPUTTIB
Pa3zom 30
Camocriiina podora
Posnosin rogusa camocTiiiHO1 po6oTH
No Bug po6oTtu KinpkicTs roguu
3/m Jlenna gpopma

Hopmatus

1 [TigroroBka no
JIEKIIIMHUX 3aHATH

1 rox. Ha 1 nexk.

15

2 | [ligroToBka 10
IPAKTHYHUX POOIT

[MJITOTOBKA

A0

15




71a00paTOPHUX
Ta TPAKTHYIHUX
pobiT — mo 2
roj. Ha 1 poO.
3 | [Miaroroska 110 IiZArOTOBKA  J10 45
HOTOYHOTO MOJYIMBHOTO | 1 6irn oo pmx
KOHTPOJIIO saxomis — 15
4 | Migroroeka 1o rox. Ha 1 3axin 15
eK3aMeHy
5 | Kypcosa po6ora 90
Pazom 180
Kypcosa podora
3apaanns (NPHKJIAT)
1. [Ipu BunmpoOyBaHHSAX Ha PO3TAr 3pa3Ky CTalll OTpUMaHa Jiarpama

P = f (A0). Po3paxyiiTe, KOPUCTYIOUHCH JiarpamMoro, mokasHuku Oy, 6oz (6,), 9,
y. JlaliTe BU3HAUECHHSI KOKHOMY 13 HUX. 3allpONOHYWUTE BUJU TEPMIYHOI 0OpOOKHU

JUISL TIIABUIIEHHS MIIHOCTI, MJIACTUYHOCTI CTaIl.

P H P. H
20000 4 30000 -
15000 - 1
20000 <
10000 4 J
5000 | 10000 -
4

L_L_L_l-f.\_ Ll 1 3 1 1 : 1 1 1.1 S

| 3 54l MM 309 7 94T ik

a 6

Buxigai gani:

do = 5,85 MM, Lo =30 MM, dx = 4,2 MM

10




2. 3a pe3ynapTaTamMu pilIeHHS 3aBAaHHSA | OIIHITH TBEPAICTh CTadl Ta

MO>KJIUBICTH 3aCTOCYBAHHA 11 ]I BUTOTOBJICHHA CTaMCECKHU OJIA O6pO6KI/I

JIEPEBUHH.
3. SIki mpouecu raabMyIoTh (YTPYAHIOIOTH) MOJITOHI3AII0?
4, KopoTko HaBemiTh 3arajibHl NPUHIUNK BUOOpPY Marepiany s

netanei MamuH. BuGepiTh maTepian 1 mpuszHauTe TepMiuHy oOpoOKy 3anaHoi

JeTan.

6. MeToau HaBYaHHSI, 3aCO0M JiarHOCTHKM Pe3yJIbTATIB HABYAHHS Ta
METO/IM iX JeMOHCTPYBAHHS

MeTtonu HaBuYaHHS, $IKI BUKOPHCTOBYIOTHCS JJIi 3aCBOEHHS IPOTPaAMHOIO
Marepiaiay Ta akTHBi3alli HABYAJILHOTO MIPOLIECY:

- poboTa 3 JiTepaTypolo - OMpAIFOBAHHS PI3HUX BUAIB JHKEpE, CIpSIMOBaHe Ha
dbopMyBaHHS HOBHMX 3HaHb, iX 3aKpIIJICHHS, BUPOOJCHHS BMIHb 1 HABUYOK Ta
peaizaliliio KOHTPOIbHO-KOPEKIIHOT PYHKIIIT B yMOBax (popMaibHO1, HEhOPMaIbHOT
Ta IHPOPMaIHLHOI OCBITH;

MOSICHEHHSI - CJIOBECHE PO3KPUTTA TNPUYUHHO-HACIIJIKOBUX 3B'SA3KIB 1
3aKOHOMIPHOCTEH y PO3BUTKY MPHPOAH, JOJICHKOTO CYCHIJIBCTBA 1 JIFOACHKOTO
MUCJICHHS;

- JICKIliS - YCHUH BUWKJIAJ HaBYAJIBLHOTO MaTepially, SKHH XapaKTePH3yEThCs
BEJIMKUM OOCSTOM, CKJIQJHICTIO JIOTTYHUX NOOYAO0B, CKOHLIEHTPOBAHICTIO PO3YMOBHX
o0pas3iB, IOBEJICHbD 1 y3arajibHEHb;

- UTIOCTPYBaHHS - MOKa3 Ta CIPUUHATTS NPEIMETIB, IPOLECIB 1 ABUIL Y 1X
CUMBOJILHOMY 300pa)K€HH1 3a JIOMOMOTOI0 IJIaKaTiB, KapT, MOPTPETiB, (pororpadiii,
CXEM, PeNpOJIyKIIiii, 3BYKO3aIKCIB TOIIIO;

- B1JICOMETO/I - BUKOPUCTAHHS BiJieoMaTrepiaiiB JJIsi aKTUBi3allli HAOYHO-
YyTTEBOTO CIpPUNMaHHS; 3a0e3rnedye OiIbIN JIerKe 1 MIIHE 3aCBO€HHS 3HaHb B iX
00pa3HO-TIOHATINHIN IITICHOCTI Ta eMOITIHHIi 3a0apBIEHOCT;

- IHCTPpYKT@X - O3HAaWOMJIEHHS 31 CHoco0aMM BHUKOHAHHS 3aBJIaHb,
IHCTpYMEHTAaMH, MaTepiajlaMH, TEXHIKOIO O€3MeKH, MoKa3 OMepailiii Ta opraHizalliio
poOOUYOTO MiCIIS;

MpaKTUYHA poOOTAa - METOJI MTOTJIMOICHHS 1 3aKPIIUICHHS TEOPETUYHUX 3HAHD Ta
NepeBipKU HAYKOBUX BUCHOBKIB;

MeTtoau KOHTPOJIIO 1 CAMOKOHTPOJIIO:

- (poHTaTEHE ONIUTYBAHHS;
3acob6aMu OIIHIOBAHHS Ta METOJAMHU JEMOHCTPYBaHHS Pe3yabTaTiB HABUAHHS €:

11



* KOMILJIEKCHHUH 1CITNT;
* CTaHAAPTHU30BaHI TECTH.

7. ®opMH MOTOYHOTO TA MiICYMKOBOT0 KOHTPOJIIO

JlocsiTHEHHsSI ~ CTyJeHTa  OMiHIOITBCS 32 100-0ampHOIO  CHCTEMOIO
VYHiBepcurery.

[TincymMmkoBa OIliHKa HABYaJIbHOI JUCHUILUIIHM BKIIOYaE B ceOe OLIHKH 3
MOTOYHOT'O KOHTPOJIIO 1 OI[IHKU 3aKJIFOYHOTO ICTIHUTY.

[luTomMa Bara 3aKk/JIHOYHOTO ICIIUTY B 3arajibHIA CHUCTeMi OIIHOK - 40 6anis.
[IpaBo 3maBaTH 3aKIIOYHUN ICIUT, 3K JTAE€THCA CTYIEHTY, SIKIM 3 ypaXyBaHHAM
MaKCUMaJIbHUX OaliB MPOMDKHHMX OIIIHOK 1 3aKJIFOYHOTO 3ajiKy HaOUpae HE MEHIIE
60 oanie. 11incymMKOBa OIlIHKa HABYAJIBHOTIO KYpCy € CyMOIO IMPOMIXKHHMX OI[IHOK 1
OLIIHKH 3aJIIKYy.

[ToTOYHUIT KOHTPOJIH TPOBOUTHCS HA KOKHOMY JTaOOPAaTOPHOMY 3aHATTI Ta 3a
pe3ynbTaTaMyd BHUKOHAHHS 3aBJaHb CaMOCTIMHOI pobotu. BiH mnepenbavae
OIL[IHIOBAHHS TE€OPETUYHOI MIATOTOBKU 3/100yBayiB BHUIIOI OCBITH 13 3a3HAYEHOI TEMHU
(y TOMY 4YHCIIi, CAMOCTIHHO OMpaIbOBaHOTO MaTepiay) MiJ 4ac BUKOHAHHS 3aB/laHb
nabopaTopHUX a0 MPAKTUYHUX POOIT.

3apaxyBaHHSI KpPEIWTIB HABYAIBHOTO KypCy MOMIMBO TUIBKH — TICTS
JOCSITHEHHST pe3ynbTaTiB, 3aruiaHoBanux PITHJ/[, mo BupaxkaeTrscs B OnHIN 3
MMO3UTHUBHUX OIIHOK, TIEpe10aueHINX YUHHUM 3aKOHOIaBCTBOM.

D®opMHU KOHTPOJIIO Pe3yJabTATIB HABYAJIbHOI AisSNIbHOCTI CTYICHTIB
Ta iX OiHIOBAHHSA

JlabopaTopHa, npakTu4Ha podora

ban Kpurepii o1iHIOBaHHS

Po6oTa BMKOHAHA y BCTAHOBJIEHUU TepMiH. BUKOHaHa CaMOCTIHHO, YITKO
chopMyIbOBaHI IIUTl, 3aBJIaHHS Ta TIMOTe3a JOCHIKEHb. 3aCTOCOBYBAIUCS

3 KOPEKTHI METOAM pPO3PaxyHKIB Ta aHali3y pe3ynbTariB. Y BHCHOBKaX
MIPOBEJICHA KOPEKTHA IHTEPITPETAIlisl pe3yJIbTaTIB.
Po6oTa BukoHaHa y BCTaHOBJIeHHM TepMiH. CTyAEHT BUKOHY€E pOOOTY 3riAHO
5 |3 THCTPYKITI€I0, THOJII TICS KOHCYJbTAIlli BUKIIaga4ya; MPOBOAUTH OOPOOKY

OTPUMaHUX pe3yJbTaTiB, B IUJIOMY MPaBWIBHO CKJIaJa€ 3BIT Ta POOUTH
BHCHOBKH.

PoGoTa BuKkoHaHA 3 mOpyIIeHHAM TepMiHy. CTyI€HT BUKOHYE pOOOTY 3T1IHO
1 3 1HCTPYKIIE, 1HOMI MICAsS KOHCYJbTAIlli BUKIJAJayda; CKJIaJa€ 3BIT, IO
MICTUTh HETOYHOCT] Y BUCHOBKAX Ta MTOMIJIKH.

0 | Pobora He BUKOHYBanacs
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KypcoBa podora

[Mapamerpu
OIIIHIOBAHHSA

Kiabkic
Th 0aJIiB

KpuTepii oniHioBaHHA 32 0aJIbHOI0 HIKAJIOK0

IHosicHIOBAJIL
HA 3aIHUCKA

40

3MicT poOOTH BiAMOBIa€ 0OpaHii TeMi; HasSBHICTh
YiTKO c(popMyILOBaHOI MPOOIEMH; aIeKBATHICTh
dbopMymtoBaHHS 00’ €KTa, IpeIMeTa, METH Ta 3a/1a4
JOCTIIPKEHHST; BU3HAYEHHS CTYIIEHIO PO3pOOIEHOCTI
po0IeMU TOCITIKCHHS; HAsIBHICTh IMOCUJIaHb HA
BUKOPHUCTaHY JIITEPAaTypy Ta BiAMOBITHICT
oopMIIEHHSI POOOTH CTaHIAPTY; aICKBATHICTh
OOpaHUX METOIB MPEAMETY AOCIIIKEHHS, TPAaMOTHE
BUKOPHUCTAaHHS METOIIB (IIporeaypa, o0pooka,
IHTEpHpeTaLis pe3yiabTaTiB); BAKOPUCTAHHS METO/IIB
MaTEMAaTUYHOI CTATUCTUKU, BIAIIOBIIHICTh BUCHOBKIB
METI Ta 3aBJaHHIM JociikenHs. Pobora
BUKOHYBAJIAaCh CUCTEMAaTUYHO Ta BUYACHO MOJIaHa Ha
nepeBipKy HAYKOBOMY KEpPIBHUKY Y BIJIIMOBIIHOCTI 13
MJIAHOM BUKOHAHHS KypcoBOi poOOTH.

35

3MicT poOOTH BiNOBIIae 00paHiil TEM1; HAsABHICTh
YiTKO C(hOpMYIBOBAHOI MPOOJIEMHU; aIE€KBATHICTh
dbopmyntoBaHHS 00’ €KTa, MPeAMETa, METHU Ta 3a1a4
JIOCITIJIPKEHHST; BU3HAYEHHS CTYTIEHIO PO3POOJIEHOCTI
npo0JIeMH TOCTIKEHHS, HAsIBHICTh MTOCUJIaHb Ha
BUKOPHUCTaHY JIITEPaTypy Ta BIANOBIIHICTb
odopmiIeHHSI poOOTH CTaHIAPTY; aACKBATHICTh
oOpaHuX METOJiB MPEAMETY JOCIIIKEHHS, TPaMOTHE
BUKOPHCTaHHS METOIB (Tiporieaypa, oopodka,
1HTEpIpeTallis pe3yiabTaTiB); BUKOPUCTAHHS METO/IB
MaTEMATUYHOI CTATUCTUKU, BIAIIOBIIHICTh BUCHOBKIB
METI Ta 3aBJaHHIM JociiKkeHHs. Pobota
BUKOHYBAJIaCh HE CUCTEMATHYHO Ta MOJIaHA Ha
nepeBipKy HAYKOBOMY KEpPIBHUKY 3 TOPYIICHHIM
TUTAaHy BUKOHAHHSI KypCOBOi pPOOOTH.

30

3micT poOOTH BiANOBIa€ 0OpaHiil Temi; ajne Mae
MOBEPXHEBUH aHalli3, MaTepiald BUKJIAICHO
HETOCHJOBHO Ta HeoOTpyHTOBaHO. PoGoTa
BHKOHYBaJIaCh HE CHCTEMAaTHYHO Ta MOJaHa Ha
NepeBIpPKY HAYKOBOMY KEPIBHHUKY 3 MOPYILICHHIM
IUIaHY BUKOHAHHSI KYpCOBOi po0OTH.

20

Po6ota, opopmieHa 3a BuMoramu, siki

Mpe ABJISTFOTHCS IO KYPCOBUX POOIT, aje Mae
HEJI0OCTaTHhO KPUTUIHUI aHaIIi3, MaTepiall BUKJIAICHO
HETOCIJOBHO Ta HeoOTpyHTOBaHO. OCHOBHI T€3U
pOOOTH PO3KPUTI, ajle HEAOCTATHLO OOTPYHTOBAHI,
HEYITKO C(hOPMYJIHOBAHO BUCHOBKH, IPOITO3UITIT 1
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peKoMeHIarli.

15

CTyIeHT BIATBOPIOE 3HAYHY YaCTUHY TEOPETUIHOTO
Marepiaily, BUSBIISE 3HAHHS 1 PO3yMIHHSI OCHOBHUX
TIOJIO’KEHb 1 JIWIIE 32 JTOMTOMOTO0 BHKJIa[aqa MOXKE
BUTIPABJISITH TOMIJIKH, CEPE]] IKUX € 3HaYHA KiJTbKICTh
CYTTEBHX.

Po6oTa He HOCUTD JOCTIAHUIIBKOTO XapaKTepy, HE Ma€
aHaJi3y 1 He BIAMOBIA€ BUMOTaM, Kl e ABISIOThCS
710 KypCcOBHX po0iT. Y poOOTI HEMae BUCHOBKIB 200
BOHH HOCSITh JICKJIApAaTUBHUM XapakTep.

LnrocTpaTuBH
a YacTHHA

20

MIpPE3eHTAIlis TaApHO OpraHi3oBaHa, JOTIOBIIb
CYITPOBODKYETHCSI LTFOCTPATUBHIUMHE MaTepiajiaMH,
MaTepiaiay UTIoCTpallii MiAIr0TOBIEH1 BiJIMOBITHO J10
BHUMOT 1110 BUCYBaIOThCSI.

15

MIpe3eHTAIlls TapHO OpraHi3oBaHa, JOMOBIIb
CYNPOBOJIKYETHCS UTFOCTPATUBHUMU MaTepiajlaMH, Ha
SIK1 HE 3aBXKIU JaHO MOCHIJIAHHS y JIOMOBI 1 a00
UTIOCTpaTHBHI MaTepiaid 0(h)OpMIIEHI 3 HE3HAYHUMU
3ayBaKCHHSIMU;

10

UTIOCTpaTHBHI MaTepiaid HU3bKOI SKOCTI, B OpraHizarii
MPE3CHTAIlli CIIOCTEePITa€ThCSI HEBIIEBHEHICTh

UTIOCTpAaTUBHI MaTepiajid HU3bKO1 SKOCTI, B JIOMOB1/Ii
HEMa€ MOCHJIaHb Ha LTIOCTPATUBHI MaTepiaju.

3axucr
poboTu

40

JIOTIOB1/Ib JIOT1YHO TOOY/I0BaHa, CTYACHT YITKO Ta
CTHCJIO BUKJIaJIa€ OCHOBHI pe3yJIbTaTH JOCIIIKEHHS,
MOKa3ye rIIM0O0KI 3HAHHS 3 IUTaHb TEMU, OTIEPYE
JAHUMH JOCIIJPKEHHSI, BHOCUTh MTPOMO3HUIIIi 11O TeMi
JOCIKEHHS, TI1]T Yac JAOTMOBIA1 BM1JIO BUKOPUCTOBYE
MPE3CHTAI110, BIIEBHEHO 1 JIOKJIAIHO BIAMOBIA€ HA
MTOCTABJICHI 3aITUTaHHA.

35

CTYJICHT CIIPOMO>KHHUM YITKO Ta CTUCJIO BUKJIACTH
OCHOBHI Pe3yJIbTaTU JOCTIIKEHHS, JJa€ TPaBUJIbHI
BIZMOBIAl HAa BC1 3alIUTAHHS, aj€ HE 3aBXKIU
YIEBHEHUI B apTyMEHTAIli1, UM HE 3aBX]I1 KOPEKTHO 11
dbopmyroe.

30

CTYJIEHT CITPOMOYHUH YITKO Ta CTUCIIO BUKJIACTH
OCHOBHI pe3yJIbTaTH JOCIIIKEHHS, HAJIEKHO
OOTpYHTOBYE MOJIOKEHHSI pOOOTH, aJie JOMyCKae
HETOYHOCTI Y BIAMOBISX HA 3alTUTAHHSI.

25

CTYACHT CIIPOMOYKHHUI YITKO Ta CTHCIIO BUKJIACTH
OCHOBHI pPe3yJIbTaTH JOCIIIHPKEHHS ajie IOIMyCKa€e
CYTTEBI HETOYHOCTI y BiAMIOBISX HA 3allUTaHH, HE
3aBXKJIU HAJIEXKHO OOIPYHTOBYE MOJIOKEHHS POOOTH.

20

CTYACHT HCBIIOPAAKOBAHO BUKJIAAAE OCHOBHI
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PE3yNbTATH TOCHIKEHHS, HAMAra€ThCs JaTH
BIJIMTOBI/Ib HA TTOCTABJICHI 3aMMUTAHHA 1 POOUTH CIIpoOH
apryMEHTYBaTH TOJIOKCHHS POOOTH.

15

CTYJICHT HEBIIOPSIIKOBAaHO BUKJIa/Ia€ OCHOBHI
pe3yJbTaTH AOCIIIKEHHS pOOUTH CIIPOOH
apryMEHTYBaTH IMOJIOKECHHs pOOOTH, HaJa€ HEMOBHI,
MMOBEPXOB1, HEOOTPYHTOBAHI BIJIMOBI/II HA TOCTaBJIEHI
MTUTaHHS.

10

CTYIEHT JEMOHCTPY€E 3aJOBUIbHI 3HAHHSI 3 TEMH
JOCIIIJDKEHHS, aje HEe MOXKe BIIEBHEHO W YITKO
BIZITOBICTH Ha JOJATKOBI 3alIMTAHHS YICHIB KOMIcCIi, Ta
HAJI)KHO OOTPYHTYBATH MOJIOKEHHS pPOOOTH.

CTYJICHT HEBIIOPSIKOBAaHO BUKJIA/Ia€ OCHOBHI
PEe3yIAbTATH JIOCTIHKEHHS, HE CIIPOMOXKHUN JaTH
BIZMOBIAb HAa 3alIUTaHHS, BIJICTOIOBATH CBOIO ITO3MIIIIO

IHoTouyHuii MOAYJIbHMHA KOHTPOJIb Y GOpPMI TeCTyBaHHA

[TpaBunbHUX 100 | 90 80 70 60 50 | 40 | 30 | 20 |10
BiamoBiacH, %
ban 9 8 7 6 5 4 3 2 1 1]0

dopma KOHTPOJTIO

MaxkcuMasibHa KUIBKICTh OaTiB

BukonanHs 8 po6. x 3 OaniB = 24 GamniB
1a60paTOPHUX POOIT
[ToTounwmii 2 MKP x 18 6aniB = 36 OamniB
MOJYJIbHUM KOHTPOJIb

Beboro 60

HigcyMKoBHMii KOHTPOJIb
TecryBaHHs

[TpaBuiabHUX 100
BiamoBiaeH, %

90 80 70 60 50 | 40 | 30 | 20 |10

ban 10
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Ycna Bignmosiab (1 mutanas - 10 6aris)

ban

Kpurepii omiHtoBaHHs

10

CtyfeHT BUIBHO BOJIOJIIE MaTepiajoM, 3Ha€ OyZlI0BYy, BJIACTUBOCTI
MarepialiB, mpolecu aedopMyBaHHS, PyHHYBaHHS Ta pEKpHUCTasi3alli;
OCHOBHI HampsSMH IMIJBUIIEHHA MIIIHOCTI MaTepialiB; 3B'A30K MIXK
BJIACTUBOCTSIMU MaTepiajiB; (akTopu, sKI  BIUIMBAIOTh Ha MeEXaHIYHI
BJIACTMBOCTI MaTepialliB;  Cy4acHI METOAM TOBEPXHEBOTO 3MIIIHEHHS
JeTanell MamuH; MeToAu (opMyBaHHS 37piOHEHOI Ta HaHOPO3MIPHOI
MOJIITOHI3AIIMHOT CYyOCTPYKTypH; Marepiajii 3 OCOOJMBUM CTPYKTYpPHUM
CTaHOM, OCHOBU BHOOPY MaTepialiiB i JeTajled 1 KOHCTPYKITIil.

CryneHT 3Hae OyaoBY, BIACTUBOCTI MaTepiaiiB, mpoiecu nehopMyBaHHS,
pyHHYBaHHS Ta peKpUCTasi3allii; OCHOBHI HampsSMH MiABUIICHHS MIIIHOCTI
MarepiaiiB; 3B'SI30K MDK BJIACTUBOCTSMHU MaTepialiB; (aKkTOpH, Kl
BIUIMBAIOTh HAa MEXaHIYHI BJIACTUBOCTI MaTepiaiiB;  Cy4acHI METOJu
MOBEPXHEBOTO  3MII[HEHHS JleTajiell  MamuH,; MeToau  (GOpMyBaHHS
3p1OHEHOT Ta HAHOPO3MIPHOI MOJITOHI3AIINHOT CYyOCTPYKTYpH; MaTepiaiu 3
0COOJIMBUM CTPYKTYPHHM CTaHOM; OCHOBH BUOOpPY MaTtepiaiiB AJisl JeTanen
1 KOHCTPYKIIiH.

CryneHT 3Hae OyA0OBY, BJIACTUBOCTI MaTepiaiiB, MpouecH AedOpMyBaHHS,
pyHHYBaHHS Ta peKpUCTali3allii; OCHOBHI HAINPSIMHU IMiABUIIEHHS MIITHOCTI
MartepianiB; 3B'SI30K MDK BJIACTUBOCTSMHU MaTepialliB; (PaKTOpH, Kl
BIUIMBAIOTh HA MEXaHIYHI BJIACTUBOCTI MaTepiaiiB. Mae ysBIEHHS Mpo
CyyaCHI METOJM T[OBEPXHEBOrO 3MILHEHHS JeTaled MalluH; METOAU
dbopmMyBaHHS 31p1OHEHOT Ta HaHOPO3MIPHOi MOJTITOHI3aIIfHOT
CyOCTpPYKTYpH; MaTepiaii 3 OCOOJMBUM CTPYKTYpPHUM CTaHOM; OCHOBH
BUOOpY MaTepiaiB AJsl AeTaJIel 1 KOHCTPYKITIH.

CryneHT Mae ysBIE€HHS Npo OyAOBY, BIACTUBOCTI MaTepiayiB, OCHOBHI
HAmpsiMA  TIJABUIIEHHS MIIHOCTI MaTepiajiB; MpO  CyYacHI METOJIu
MOBEPXHEBOTO  3MIITHEHHS  JleTajell MamuH,; MeToau (OpMYyBaHHS
3/IpiOHEHOT Ta HAHOPO3MIPHOI MOMITOHI3aLIHOI CYyOCTPYKTYpH; MaTepiaiu 3
OCOOJIMBUM CTPYKTYPHUM CTaHOM; OCHOBU BHOOpY MaTepialiiB Jyisl JeTaien
1 KOHCTPYKIIIi.

CryneHT Mae ysBIEHHS MPO OyI0OBYy, BJIACTHMBOCTI MaTepiais,
KOHCTPYKTUBHY  MIIHICTh, HAHOCTPYKTYpPHMM CTaH MarepiaiiB Ta
OpIEHTYETHCS B MUTAHHSAX BUOOPY MaTepiajiB JyUIsl IeTajel Ta KOHCTPYKIIIH

CTyleHT HE OpIEHTYETbCA Y Marepiajiax MUTaHHsS, HE MOKE BIANOBICTH Ha
JIOJATKOBI IMUTAaHHS 3a 3MICTOM HaBYAJIBLHOI JUCIIUILIIHH.

16



8. Kpurepii ouiHoBaHHsI pe3y1bTATiB HABYAHHS

No 3MicTOBOIO

Jlenna ¢popma

MOMYJIS 1 TEMU Bz po6otu Kinekicts OamiB
T1 JlabopaTtopHna pobota Ne 1 3
T2 JlabopaTtopHua po6ota Ne 2 3
M1 T3 JlabopaTopua po6ota No 3 3
T4 JlabopaTtopna pobota Ne 4 3
TS5 JlabopaTtopHa pobota No 5 3
IIMK Tect Ne 1 18
T6 JlabopaTopHa poboTa Ne 5 3
3M 2 T7 Jlaboparopna pob6ota Ne 6 3
T8 JlabopaTtopna po6ota Ne 7 3
I[TMK Tect No 2 18
[TincymkoBwmiA Ex3amen, 40
KOHTPOJIb B T.U.
TectyBaHHs 10
Y cHa BiJINOBIJIb 30
Cyma 100

0. 3aco0M HABYAHHSA

I[J'ISI 3aCBOCHHAA I[I/ICHI/IHJ'IiHI/I 34aCTOCOBYIOTBCA:

KOHCIIEKT JIEKIIiH (eIeKTPOHHUI pecypc);

aBTOPCHKI KEMCH Ta CUTYyaIliliHI 3aBJIaHHS;

METOJMYHI BKa31BKM JI0 BHUKOHAHHS JIA0OpATOPHUX

pecypc);

€JIEKTPOHHUI KaTaJIOT MIKPOCTPYKTYP;

JIEMOHCTpaIlIifH1 CTEH/IHU, TJIaKaTH, BiACO(PIILMU.

poOIT (eTeKTPOHHMIA
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10. PexomenoBaHi qaxepesa inpopmanii

OcHoBHa JiTepaTypa

1. [mxenepue matepiano3HaBctBo: I[liapyunuk / O.M. IyGosuii, FO.O.
Kazumupenko, H.YO. Jlebenesa, C.M. Camoxin. — Muxomnais: HYK, 2009. — 444c.

2. Hsuenxko C.C., [Homeukina [.B., Mosmsa A.O., Ilmemakos E.I.
Marepianoznasctso: [linpyunuk / 3a pen. mpod. C.C. JIsaenko. — Xapki: XHAJLY,
2007. — 440 c.

3. Adranminsaan €., 3azumko O.B., Jlomateko K.I'. M341.
Marepianoznascto. Ilinpyunuk. / €.I. Adranaiusan, O.B. 3asumko, KT
Jlomartbko, / Xepcon.: OJIAI-TIJIIOC, 2013. - 612 c.

4. MeranosnasctBo: Iligpyunuk / O.M. banik, B.C. Yepnenko, B.M.
[Tucapenko, FO.H. Mockanenko. — K.: IBI] “ITonitexnika”, 2001. — 375 c.

S. O.M. Jly6osuii, H.1O. JIebeneBa Metoauuni BKa3iBKHU /10 J1a00OpaTOPHUX
poOit 3 quctutiiinu «IIpuknagae matepianosaaBcTBo». Mukomais: HYK, 2017. — 20
C.

6. Korpeuko 0.0., 3asumko O.B., Jlomateko K.I'., Adranginsair
€.I''nunockypenko C.B. M341. Ilpaktukym 3 matepiaino3HaBcTBa: HaBuanbHuUi
nocionuk. /0.0. Korpeuko, O.B. 3azumko, K.I'. Jlomateko, €.I'. AdpTranainsam, C.B.
I'aunockypenko / Xepcon.: OJIAI-ITJIFOC, 2013. - 500 c.

JlonomizkHa JiTteparypa

7. Hy6oBuii O.M. @®opmyBaHHS HAHOPO3MIPHOI  MOJITOHI3AIIHOL
cyOCTpyKTypu Ta ii BIUIUB Ha (HI3UKO-MEXaHIYHI BJIACTUBOCTI METajiB, CTOIIB 1
HanuneHux mokputTiB. O.M. Jly6oswuii, A.A. Kapneuenko, M.M. bo6pos, O.O.
Knanos, T.O. Maxkpyxa, FO.€. Henmenvko/ Meramnodpusuka u HOBEHIIHE
TeXHOJIO0THH — TOM 32, No2, motuii 2017 c¢. 209-243.

8. «TexHomorisi ra30TepMIYHOTO 1 BaKYyMHO- KOHJECAI[IfHOrO HaHECEHHs
nokputtiBy JlyooBuii O.M., Kapneuenko A.A., boOpoB M.M. ykpaiHChKOIO Ta
anrmiiicekoro moBamu. 2018.- 236 c. 2. IligBumeHHs (i3UKO-MEXaHIYHUX

BJIACTMBOCTEH MeETaJiB 1 CIJIaBIB Ta HANWICHUX MOKPUTTIB (HOpMyBaHHAM
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MOJIITOHI3aIIHOT HaHoOMacmTabHOi cyOcTpykTypu: MoHorpadis / O.M. JlyOoswit,
A.A. Kapneuenko, M.M. bo6pog, T.O. Makpyxa. — Muxkonais: HYK, 2023. — 193 c.
Q. Ky3in O.A., Sumok P.A. Merano3HaBcTBO Ta TepMidHa 00poOKa MeTaliB.
[Tinpyunuk, - JIbBiB: Adima, 2002. — 304 c
10. TexHomoris Tra3oTepMIYHOTO 1 BaKyMHO-KOHJECAIlIMHOTO HaHECEHHS
nokpurtie/ O.M. Jly6oswuii, A.A. Kapneuenko, M.M. boGpos. - Iligpyunuk-
Muxkomais , 2018-202c.

Indopmaniiini pecypcu B iHTepHeT

http:// nuos. edu. ua
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