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Beryn
AHoOTAaNIA

OCBITHBOIO TPOTPaMOI0 «JIBUTYHHM BHYTPIIIHBOIO 3TOPSIHHS» MMiATOTOBKHU
OakanaBpiB mepemabaueHo HAOyTTA 3400yBayaMu BHUIOI OCBITH 3HaHb IPO
CTPYKTYpY, (P13UKO-MEXaHIYHI Ta €KCIUTyaTallliiHl BJIACTUBOCTI OCHOBHHMX BHJIB
KOHCTPYKIIMHUX MaTepialliB, sIKI 3aCTOCOBYIOTHCS Y Cy4YaCHOMY €HEPreTUYHOMY
MalIMHOOYyBaHHI.

[Iporpama HaByaiabHOI AMCHMILIIH «Marepialo3HaBCTBO Ta TEXHOJOTIS
KOHCTPYKIIIHHUX MaTepialliBy BUBUYAETHCA 3 MEPIIOr0 Kypcy 1 po3paxoBaHa Ha
3100yBayiB, SKI NapajJieJbHO BHUBYAIOTh BHILY MAaTE€MATHUKY, (I3UKYy, XIMIIO.
[Iporpama mnependayae KOMIUIEKCHE 3aCTOCYBaHHS HAOYTHX KOMIETEHINM st
pO3B’sA3aHHS MPUKIATHUX 3aJad 3 BUOOpPY MaTepialliB, METOMIB iX OOpoOKH,
3MIIHEHHS Ta aHaJi3y XIMIKO-TEXHIYHUX MPOIIECIB TPOTPECUBHUX TEXHOJIOT1H.

Ki104oBi cjioBa: KOHCTPYKIIiiTHI MaTepianu, MeToAu 0OpOOKH, MPOTPECUBHI

TEXHOJIOT1i, (P13UKO-MEXaHI4YH1 BIACTHUBOCTI.

Summary
The educational program «Internal Combustion Engines» for bachelors
provides for the acquisition of knowledge by higher education applicants about the
structure, physical, mechanical and operational properties of the main types of
structural materials that are used in modern power engineering.

The program of disciplines «Material Science and Construction Materials
Technology» is studied from the first year and is designed for applicants who
simultaneously study higher mathematics, physics, chemistry. The program provides
for the comprehensive application of the acquired competencies to solve applied
problems in the selection of materials, methods of their processing, strengthening
and analysis of chemical and technical processes of advanced technologies.

Key words: structural materials, processing methods, advanced technologies,
physical and mechanical properties



1. Onuc HaBYAJIBHOI JUCIHUILIIHA

HaitmenyBaHHs
MOKa3HHKIB

["any3b 3HaHb, CHIELIATBHICTh
(OCBITHS Mporpama), OCBITHIN
piBEHb

XapaKTepUCTHKa
HABYAJIbHOI TUCIUILIIHU

JlenHna 3aouHa

dbopma dbopma
HABYaHHS | HaBYaHHS

KigpkicTb KpeauTiB
-3

['anmy3p 3HaHB
14 EjiekTpruHa iHKeHepin

O0oB’s13K0Ba

Monynis — 1

3MICTOBHX MOJYJIIB
-2
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- 3rOpPsIHHSA
vnutrishnogo-
zgoryannya-
bakalavr/
3arajibHa KIJIbKICTh CemecTpu
roaul — 90 1-it 1-i1
Jlekuii
15 rop. | 2 TOJI.

TuxHeBUX roauH
IU1s1 AeHHOT (hopMuU
HaBYaHHS:
ayauTOPHUX — 3;
CaMOCTIHHOI poOOTH
CTyAeHTa — 3

OcBiTHIl piBEHb
nepummii (0akajgaBpCbKMil)

JlabGopaTopHi 3aHATTH

30 rox. | 6 roJ.

CamocriiiHa podora

45 rogn. | 82 rox.

InguBinyasnbHi
3aBJAaHHSA

Buja xonTposro:
eK3aMeH

dopmMa KOHTPOJIIO:
KOMOi1HOBaHa
(MMCHEMOBHI KOHTPOJIb,
TECTOBHI KOHTPOJIb)




2. MeTa BUBYEHHS HABYAJbLHOI AUCIHHUILTIHA

Metor0o BUBUEHHS HaBYAJIBHOI AUCHUIUTIHM «MaTepiaio3HaBCTBO Ta
TEXHOJIOTIsI KOHCTPYKI[IMHUX MarepialiB» € OBOJIOJAIHHS 3HaHb MPO CTPYKTYpY,
(di3uKo-MeXaHIYHI ~ Ta  eKCIUTyaTallliiHi  BJACTUBOCTI  OCHOBHUX  BHJIB
KOHCTPYKI[IMHUX MaTepialliB, sIKI 3aCTOCOBYIOTBCA Y Cy4aCHOMY €HEPreTUYHOMY
MamMHOOyAyBaHHI Ta (popMyBaHHS y 3100yBadiB BHILOI OCBITH BIJIOBIAHO /10
OCBITHBO-TIPOQECIHOT TPOrpaMu TAKMX KOMIIETEHTHOCTEH:

3K 4. 3nanHs Ta po3yMiHHA OpeAMETHOI 00J1acTi Ta po3yMiHHs npodeciitHol
ISIBHOCTI.

®OK 6. 3maTHicTh BUOMpPATH OCHOBHI W JOMOMIDKHI MaTepiajld Ta CIOCOOH
peanizaiii OCHOBHMX TEIUIOTEXHOJOTTYHUX TMPOLIECIB HPH CTBOPEHHI HOBOIO
oOJlalHaHHS B Tally3l €HEeproMamrHOOYyBaHHsS 1 3aCTOCOBYBAaTH IpPOTPECUBHI
METO/U EKCILTyaTallli TeMIOTEXHOJIOTTYHOTO 00JIaTHAHHS JJ1s1 00’ €KTIB €eHEPTreTUKH,
MIPOMUCIIOBOCTI 1 TPAHCHOPTY, KOMYHaJbHO-MOOYTOBOI'O Ta arpapHOrO CEKTOPIB
€KOHOMIKHU.

@K 11. 3paTHICTh BUKOPUCTOBYBAaTH CTAaHAAPTHI METOAUKH IJIAHYBaHHS
EKCIIEPUMEHTATBHUX JIOCTIKeHb, 3IACHIOBATH OOpOOKYy Ta Yy3araJbHECHHS

PE3yNbTATIB EKCIIEPUMEHTY.

3. IlepenymMoBH AJ151 BUBUYEHHS AMCIUTLTIHA

[TepeymMoB 11 BUBUCHHS JaHOT JUCITUTIIIHA HEMAE.

4. OuikyBaHi pe3yJibTaTH HABYAHHA

BuBdeHHs HaBYaIbHOI JUCIUILUIIHM Tependavyae y3aradbHEHHS 3HaHb
OTpUMaHUX MO I1HmMMM auciuiuTinaMm. lle Hamae moxxiamBocTi (hopmyBaHHS Ta
PO3BUTKY CTyJICHTaMH HACTYITHUX PE3yJIbTAaTiB HABYAHHS:

I[IPH 1. 3HanHa 1 po3yMiHHS MaTeMaTukd, (GI3UKH, TEMJIOMAacOOOMIHY,
TEXHIYHOI TePMOJMHAMIKH, T1APOTa30JAMHaAMIKU, TpaHchopmarllii (epeTBOPEHHS )

eHeprii, TEXHIYHOI  MEXaHIKM, KOHCTPYKI[IHHMX  MarepialliB, CHCTEM
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aBTOMATHU30BAHOI'O MPOEKTYBAHHS €HEPreTUYHUX MAIIMH HA PIBHI, HEOOXITHOMY
JUTSL JOCSITHEHHS PE3YJIbTaTIB OCBITHBOI TPOTPAMH.

ITPH 2. 3HaHHs 1 pO3yMiHHS 1HXXEHEPHUX HAayK Ha PiBHI, HEOOXIAHOMY st
JIOCSITHEHHS 1HIIUX PE3ylbTaTiB OCBITHBOI MPOrpamMu, B TOMY YHCII TMEBHA
0013HaHICTh B OCTAHHIX JOCSTHEHHSX.

I[NIPH 3. Po3yMmiHHS MIMPOKOTO  MIKAUCUUILIIHAPHOTO  KOHTEKCTY
cnetianbHOCTI 142 EHepreTuuHe MamimHOOY TyBaHHS.

I[TPH 13. BuxopuctoByBaTH OOJaJHAHHS, MaTepialidi Ta I1HCTPYMEHTH,
1HXKEHEPH1 TEXHOJIOTI 1 MPOLECH, a TAKOXK PO3YMIHHS iX 0OMEXEHb MPU BUPIIICHH]

npodeciiiHiX 3aBJaHb.

5. IIporpamMa HaBYAJIbHOI JUCHUTUTIHA
Monayas 1

3micToBuit moayiar 1. OcHoBH Martepiajio3HaBcTBa i ¢GopMyBaHHS
3aroTiBOK 3 MeTAJIiB Ta CIJIABIB

Tema 1. Beryn. Meta 1 3aBnanns auctumiiny. Knacudikariss marepiadis.
OcHOBHI IOHATTSI PO OYI0BY, CTPYKTYpY Ta BIacTUBOCTI Matepianis [1], c. 8-38.

Tema 2. 3arasibHa XapaKTepUCTUKA METaTypriiHOTO BUPOOHUIITBA: YaBYHY,
cTai, KOThOpOBHX MeTalliB. byoBa MeraiiB i criasiB: [1], ¢. 38-96.

Tema 3 OcHoBu TexHOMOTIT (hOpMYBaHHS 3aroTiBoK. JIuBapHe BUPOOHUIITBO.
O6poOka metaniB TuckoMm [4] ¢. 28-38, c. 58-69; [5] c. 150-178.

Tema 4. Texnomorii 06poOku MeTamiB pizanusm [2], c. 29-55, c. 112-158, c.
193-210.

3MicToBH MOAYJIb 2. 3MIlIHEHHSI Ta 32CTOCYBAHHSA CYYaCHUX MaTepiaJiB
y eHepreTH4HOMY MAIIMHOOY1yBaHHI.

Tema 5. Teopis 1 mpakTUKa TEPMITHOT Ta XIMIKO-TEPMIYHOT OOPOOKH CILIaBIB
[1], c. 40-50; [2], c. 69-91; [5], c. 117-141.
Tema 6. CynHoOyniBHI, KOHCTPYKIIiHI, IHCTPYMEHTaJIbHI CTalli, CTajl Ta

CILJIaBH 31 CTeIliaIbHUMH BIACTUBOCTAMH. KOMIMO3uIIiHHI Ta MOPOIIKOBI MaTepiaiu



y TEXHOJIOTIIX BUTOTOBJICHHS Ta PEMOHTY CyAHOBUX MexaHi3MiB [1], c¢. 51-91; [3],

c. 204-217.
Tema 7. 3axuct MeTaneBUX KOHCTPYKIIM Bil Koposii. Marepianu Ta
YCTaTKyBaHHS JIJII pEeMOHTHUX TeXHoJori# [1], c. 99-116; [3], c. 97-119.
TeMaTuuHN# IJIaH HABYAJILHOI JUCIHUILIIHHA
Kinekicts roguu
JeHHa dopma 3aouHa Gopma
y TOMY YHCII y TOMY YHCII
Ha3Bu 3MiCTOBHX MOAYIIIB 1 TEM ° °
= =
Q ©| g e .
A |1 | II &l oA le} =
2 2 2[5 8 |" g & s
Moayas 1.
3microBuii Moayab 1. OcHOBH MaTepial03HABCTBA i TeXHOJIOTiH opMyBaHHSs
3aroTiBoOK 3 MeTAJiB Ta CIJIABIB
Tema 1. Berymn. Mera 1 3aBnanHs
mucuumuting. Knacudikaris
MmatepianiB. OCHOBHI MOHATTS PO 71210 —-105(11|1]0}0]0]10
OyIlOBY, CTPYKTYpY Ta BJIaCTHBOCTI
MaTepiaiB
Tema 2. 3aranpHa XapakTepucTUKa
METaTyPriiHOTO BUPOOHMIITBA:
YPTIIHOIO BUPOBHHIUIBE: 14419 1o 6|0 |6 |12[0[0]1]0 |11
YaByHY, CTalli, KOJIbOPOBUX METAJIB.
BynoBa meraniB i cruiaBis.
Tema 3. OcHOBH TE€XHOJIOT]
OpMyBaHHS 3aroTiBok. JIuBapHe
Qopy P 12/ 2(0/4alole|1tlo]o]1]|0]10
BUPOOHULITBO. OOpOOKa MeTaiB
THUCKOM
Tema 4. TexHomorii 00poOKu MeTaliB
. P 12020 |4]0|6|11]0|0]|1]|0]10
pi3aHHAM
Pa3om 3a 3micToBHUM
45/ 8 (0|14 0 |23(45/1 [0 3|0 41
moayJieM 1
3micTroBuii MOayIb 2. 3MillHEHHS Ta 3aCTOCYBAaHHS Cy4aCHMX MaTepiaiiB y
eHEePreTHYHOMY MAIIMHOOY1YBaHHI
Tema 5. Teopist i mpakTHKa TEPMITHOL
5. 1C0pL L s PMFHON 512 o |6 |0 | 7|16/ 1[0 [ 1]0]14
Ta XiMIKO-TepMiuHOi 0OpOOKH CIUIABIB
Tema 6. CynHOOYniBHI,
KOHCTPYKLIHHI, IHCTpyMEHTaIbHI
CTaJji, CTajli Ta CILIaBH 31
CreiaIbHUMHU BJIIACTUBOCTSIMH.
. 16/2]0|6[0[8|15(0|0[1]0]14

Kommno3uuiiHi T2 HOpOIIKOBi
MaTepialid y TeXHOJIOT1sX
BUTOTOBJICHHSI Ta PEMOHTY CYTHOBHUX
MeXaHi3MiB




Kinekicts roguu

neHHa dpopma 3aouHa Gopma
y TOMY YHCIi y TOMY YHCIi
Ha3Bu 3MiCTOBHX MOAYIIIB 1 TEM ° °
=~ =~
3 3
21ln |n| 8] B & 2ln (o |el 5
> > S| =] 9

Tema 7. 3axucT METAIIEBUX
KOHCTPYKIIIH BiJI KOPO3ii.
Pa3omMm 3a 3MicToBUM

14,3040} 7 (1400|1013

45,7 10|16 0 |22/45/ 1 1 0| 3|0 |41

MoayJieM 2
Ycboro roanx 90 |15/ 0 |30 0 |45/90[2 [ 0| 6| 0 82
Temmn jadopaTopHUX 3aHATH
No KinpkicTh ronun
5 /1'1 Ha3zsa temu JICHHA 3a04Ha
dhopma dhopma
1 ToxapHO-TBUHTOPI3HUM, CBEPIUIIbHUAN Ta Ppe3epHUit 6 1
BepcTath: OyaoBa Ta poOOTH, SIKI HA HUX BUKOHYIOTHCSI
5 Cnoco6u popmyBaHHS 3arOTOBOK METOIaMU MPOKATKH 4 1

1 JINCTOBOTO IO TAMITYBAHHS

3 CriocoOu BUTOTOBJIEHHS BUJIMBKIB 4 1

Jliarpama cTaHy «3al1i30»-«leMEeHTUTY. JloCIiIKeHHs

4 MIKPOCTPYKTYPH BYTJIELEBHUX CTAJIEH 1 YaBYHIB 6 !
5 Bruus TepMquo'l' o0OpoOKM Ha  CTPYKTypy 1 6 1
BJIACTUBOCTI BYTJIELEBUX CTaJIEH
6 JlocnmixeHHs MiK_po_CprKTypH JIETOBAHUX CTaJEH, 4 1
KOJbOPOBUX METAJIB 1 CIJIaBiB
Bceboro 30 6

CamocriiiHa podora

OgHuM 3 OCHOBHUX YHMHHHKIB 3a0€3[E€YEHHs YCIIIIHOTO 3aCBOEHHS
MaTepianiB HaBYaJIbHOI JUCHUIUIIHYU € caMOCTIiHa poOoTa 3100yBayiB OCBITH.

OCHOBHHMMM BHJIaMU CaMOCTIMHOT poOOTH €:

1. BuBUeHHS JEKIIMHOTO MaTepiamy.

2. BUBYEHHS PEKOMEHI0BAHOI JIITEPATyPH.

3. BuB4YeHHs TEPMiHIB 1 OCHOBHUX MOHATH 3 TE€M HABUAJIBbHOT JUCIHUILIIHU.

4. ITigroroBka A0 J1abopaTOpHUX POOIT 1 OPOPMIICHHSI BIMIOBITHUX 3BITIB.

5. IlinroToBKa A0 MOAYJBHOIO Ta IMiJICYMKOBOTO KOHTPOJIB 3 HAaBYAJIbHOI
IUCLUILIIHU.

6. BuxkoHaHHs pO0JIEMHOT0 CUTYalIiHOTO 3aBAaHHS.



Po3noaist yacy camocTiiiHOI po0oTH

KinbkicTh
Ne Bux poootu roaut

3/m JeHHA | 3a04HA
¢opma | popma

1 | IlizroToBKa A0 JIEKIiH 10 20

2 | IligroToBka J0 1abOpaTOPHUX POOIT 25 32

3 [linroToBKa 10 MOTOYHUX MOJYJIBHUX KOHTPOJIBHUX 5 20

poboT
4 | BukoHaHHs npo0JI€MHOr0 CUTYaLIMHOTO 3aBAaHHS 5 10
Pazom 45 82

6. MeToau HABYAHHS, 32C00U IIarHOCTUKHU Pe3yJibTATIiB HABYAHHSA Ta
MeTO/IHU iX J1eMOHCTPYBAHHS

Meronu HaBuYaHHA, KI BUKOPUCTOBYIOTHCSA JUIsl 3aCBOEHHS IPOrPaMHOIO
Marepially Ta akTUBI3allli HABYAJILHOTO MPOIIECY:

e po0OoTa 3 JiTepaTyporo — OMPAIIOBAaHHS PI3HUX BUIB JXKEpE, CIIPSIMOBAHE Ha
dbopMyBaHHS HOBUX 3HaHb, iX 3aKpIIUICHHS, BUPOOJEHHS BMiHb 1 HAaBUYOK Ta
peanizailifo  KOHTPOJbHO-KOpEKIiHHOI  (yHKIII B  yMmoBax  (QopMalibHOI,
HeopMaibHOI Ta 1HPOPMAITBHOT OCBITH;

® JIEKI[isl — YCHUH BMKJIAJ HAaBYAJBHOIO MaTepially, SIKHi XapaKTepU3yeETbCS
BEJIUKUM  OOCSITOM, CKJIAJHICTIO JIOTIYHUX MOOYAOB, CKOHIEHTPOBAHICTIO
pPO3yMOBHX 00pa3iB, JOBEIEHD 1 y3araJbHEHb;

® UIIOCTPYBaHHSI — MOKa3 Ta CHPUUHATTS MPEIMETIB, MPOIECIB 1 SBUI Y iX
CUMBOJILHOMY 300paK€HHI1 3a JOIMOMOI0I0 IJIaKaTiB, KapT, MOPTPETiB, hoTorpadii,
CXEM, PENpPOYKIIiil, 3ByKO3aIKCIB TOIIIO;

® BIJICOMETOJ]] — BHUKOPHCTaHHS BiJeOMaTepialliB ISl aKTUBI3allli HAOYHO-
YyTTEBOTO CIpPUUMAaHH; 3a0e3Meduye OUTbII JIETKe 1 MIIIHE 3aCBOEHHS 3HaHb B iX
00pa3HO-MOHATINHIN HIICHOCTI Ta €eMOIliIMHIi 3a0apBIEHOCTI;

e JjabopaTtopHa poOOTa — BUBYECHHS B CIELIATIBHUX YMOBAaX SIBUI MPUPOIH 32
JOTIOMOT 010 CIIELIAJIBHOTO 00J1aJHAHHS;

® IHCTPYKT@X — O3HAaWOMJIEHHA 31 cHmoco0aMu BHUKOHAHHS  3aBJaHb,
IHCTpYMEHTaMH, MaTepialaMu, TEXHIKOI Oe3MeKH, oKa3 onepaliil Ta OpraHizauio
po6OUYOTO MiCIIs;

® KOHTPOJIbHI TECTOBI pOOOTH MPOTrpaMOBAaHOIO THUIY (MEpeiK 3amuTaHb 1
MO>KJIMBI BapiaHTH BIJTOB1IEH);
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e xeiic-meton (case-study) — Qopma HaBuaHHS ¥ aKTHBalii HaBYaJbHO-
MI3HABAJIBHOI JISUIBHOCTI 3100yBadiB OCBITH, IPYHTYETbCA HAa BUKOHAHHI
3100yBayeM MpoOJEMHOr0 CUTYalIHOTO 3aBAaHHs (YCHOro a0 MUCBMOBOTO),sIKE
BIAIIOBIZAaTUME IIJISIM HaBYaHHSI Ta 3a 3MICTOM MAaKCHMaJIbHO HAOIMKAETHCSA IO
peanbHOi TpodeciiHOl TISTBHOCTI.

7. ®opMH OTOYHOTI'O TA MiICYMKOBOI'0 KOHTPOJIIO

HocsirHenHs  3m00yBaua  OwLIHIOWOThCA 32 100-0anbHOIO  CHCTEMOIO
VYHiBepcUTeTy.

[lincymMKoBa OLIIHKA HaBYAJIBHOIO KypCy € CYMOIO NMPOMDKHHMX OLIHOK 1
OLIIHKM €K3aMEHY, IKHil MPOBOJUTHCS B YCHi a00 nmucbMoBiit ¢popmi. [Iuroma Bara
€K3aMEHY CTaHOBUTH 30 oaJie.

[IpaBo 3n1aBaTH ek3amMeH HaJaeThCsl 3400yBayeBl, SIKIH 3 ypaxXyBaHHSIM
MaKCHUMaJIbHUX 0ajiB MPOMIDKHMX OI[IHOK OTpUMAaB He MeHiiie 40 oanis.

[ToTOYHUI KOHTPOJIb MPOBOJUTHCS Ha KOXKHOMY JJaDOPATOPHOMY 3aHATTI 32
pe3yabTatamMu O(pOpMIIEHOTO 3BITY Ta MUTAaHb JIJII CAMOKOHTPOJIIO, Nepeadadae
OI[IHIOBAaHHS TEOPETUYHOI MIJTOTOBKU 32 TEMAaTHUKOI POOOTH Ta il BUKOHAHHSIM.
[loTounuii MOAyNbHUN KOHTPOJb TMPOBOAUTHCS IO 3aKIHYEHHI BUKJIaJaHHS
JEKIIHOTO MaTepiany 1 BUKOHAHHS JIA0OpaTOPHUX POOIT 3a 3MICTOM 1 MOAYJIA 1 O
3aKIHUYCHH1 BUKJIQJIaHHS JICKI[IMHOTO MaTepiandy 1 BUKOHAHHS JTa0OpaTOpHUX pOOIT
3a 3MicToM 2 moayJs. [IpoGiaeMHe cutyalliiine 3aBJlaHHs BUIAETHCA 3100yBayaM Ha
MOYaTKy CEMECTPY; TEPMiH 3/1a4i — 12 TxkaeHb ceMmecTpy. [loTouHe o1liHIOBaHHS Ta
pe3yJbTaTh MOTOYHOI'O OI[IHIOBAHHS 3HAHb 1 HABUYOK 3/100yBaviB MPOCTABISIETHCS
y «OKypHait 00J1IKy yCHIITHOCTI CTYAEHTIBY.

3apaxyBaHHS KpEIUTIB HABYAJIBHOIO KypCYy MOXJIHMBO TUIBKM MICIA
JIOCSITHEHHS pe3yJbTariB, 3armuiaHoBaHux PIIHJI, mo BupaxkaeThcs B OnHIN 3

IIO3UTHUBHUX OI_[iHOK, HGpGI{63‘I€HI/IX YHMHHHM 3aKOHOJAaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJibTaTiB HABYAJbHOI AilJIBHOCTI 3100yBa4iB
BHUII0I OCBITH Ta iX OLiHIOBAHHA

JlabopaTopHi podoTHn

ban Kpurepii ouinroBanHs

Po6oTa BUKOHaHa y BCTaHOBJIEHHI TepMiH, OpOpMIIEHA 3T1IHO BUCYHYTUX

BUMOT, 3BIT J00pe CTPYKTYpOBaHUN Ta Ma€ CcQOpPMYJIbOBAaHY METY,
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ban

Kpurepii ouinroBanHs

3aBIaHHS, TEOPETUYHI BIJOMOCTI, TMOPSJOK BUKOHAHHS; BUKOPUCTAHE
oONlalHaHHs, MPUCTOCYBaHHS, OCHOBHI Ta JIOMOMIXHI MaTepiaiu.
[IpakTruHa yacTHA 3aBaHHs OyJia BUKOHAaHa 37100yBayeM CaMOCTIIHO.
[Ipu 3axucTi poOOTHM 3100yBau HajJa€ YUTKU Ta BIpHI BIAMOBIII Ha
MOCTaBJIiEHI NUTaHHA B YCHIM a0o nOUCHbMOBIM (opMi, 3HAETHCS Ha

MpoOJIEeMHUX MUTAHHAX J1a00paTOPHOI pOOOTH.

PoGoTa BHUKOHaHA y BCTAHOBJIEHHUUN TEpMiH, OXaiiHO odopMmIieHa, 3BIT
nobpe CTPyKTypoBaHUM Ta Mae chOpMyIbOBaHY METy, 3aBlIaHHS,
TEOPETUYHI BIJIOMOCTI, MOPSJIOK BUKOHAHHS, BUKOpHUCTaHE OOJIaJIHAHHS,
MPUCTOCYBAHHS, OCHOBHI Ta JONMOMiIXkHI MaTepianu. [IpakTuuna yactuHa
3aBAaHHA Oyja BUKOHaHa 3/100yBaueM caMmocTiiiHo. [Ipu 3axucti poboTu
3100yBay HaJla€ YUTKU Ta BIpHI BIJMOBI/I HA MOCTABJICH] TUTAHHS B YCHIM

a00 MUCHLMOBII PopMi.

Po6oTa BuKOHaHa y BCTaHOBIIEHHI TepMiH. BukoHaHa caMocTiiiHO abo y
rpymi, 4YiTKO cQOpMYJIbOBaHI MeETa, 3aBJaHHSA, MOPSJOK BUKOHAHHS;
Ha3BaHI BUKOpHUCTaHEe OOJIaJIHAHHS, MPUCTOCYBAHHS, OCHOBHI Ta
JOTIOMIXKHI Martepiaid. Y 3BITI cOpMyJbOBaHI Ta BHU3HAYEHI T'OJIOBHI

TEOPETUYHI BIJIOMOCTI, YITKO CPOPMYTIHOBaHI BUCHOBKH.

Pobora BHKOHaHa Yy BCTAaHOBJIEHUH TEepMIH. 3100yBauy BHUKOHYE
nabopatopHy poOOTy 3riJHO 3 3aBAAHHSAM, 1HOAI MICJSI KOHCYJbTaIlil
BUKJIaJlaya; B LIJIOMY IPAaBWIBHO CKJIaJla€ 3BIT 3 HAaBEJAEHHSM y HHOMY
METOI0, CTUCTUMH TEOPETUYHUMH BiJOMOCTSIMHU, 00JIaTHAHHAM, TOPSIAKOM

BUKOHAaHHA pO6OTI/I, OACPKaHUMHU PC3YJIbTaTaAMU Tad pO6I/ITB BHCHOBKHM.

PoGoTa BMKOHaHAa 3 MOPYIIEHHSM BCTAHOBJICHUX TEPMIHIB. 3100yBay
BUKOHYE JIabOpaTopHy poOOTy 3riHO 3 3aBAaHHSAM, 1HOJI IICIH
KOHCYJIbTallli BUKJIaJa4a; B [[IJIOMY MPaBUWIbHO CKJIAJIA€ 3BIT 3 HABEJICHHSIM
Yy HbOMY METOI0, CTUCIUMU TEOPETUYHUMU BIOMOCTSIMU, 00JIaTHAHHSIM,
MOPAJIKOM BHUKOHAHHS pOOOTH, OJEPKAaHHUMH pe3yibTaTaMu Ta POOUTH

BHUCHOBKH

PoGoTa BMKOHaHAa 3 MOPYIIEHHSM BCTAHOBJICHUX TEPMIHIB. 3100yBay
BUKOHY€ J1ab0paTopHy poOOTY IiJl KEPIBHUIITBOM BHKJIa/laua; CKJIAICHUI

3BIT MICTUTh HETOUHOCT1 Y BUCHOBKAX Ta MOMUJIKH.

Po6oTta He BUKOHYBanacs.
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IoTo4yHmMii MOXYJIBLHUNA KOHTPOJb Y (GOpPMi TeCTyBAHHS

HpasuneEnx | 160 | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 | 10
BianoB1aeH, %

baxa 12 11 10 9 8 7 6 4 312

IIpo6saemHe cuTyauiiiHe 3aBIaHHA

[IpoOnemue curyarniitHe (kKeiicoBe) 3aBIaHHS 3a 3MICTOM MAaKCUMAaJIbHO
HaOJIMKEHO N0 peanbHOol mpodeciiiHoi AISIBHOCTI 37100yBaya BHUINOI OCBITH 1
CKJIaJla€Thesl 3 8 MiA3aBAaHb 1 MICTUTHh 00'€HAH1 BIJIOMOCTI MPO HUX. 3aBIaHHS
BUKOHYETHCS Y MUCbMOBOMY BUTJISI/II T MICTUTh KOHKPETHI BIAMOBI1, KOXKHA 3 SIKOi
(xpim mig3aBnanHs Ne 6) owmiHioeTbest sik 1 Oan. IlizcymkoBa oliiHKa 3a HOro
BUKOHAHHS CKJIAJA€THCA 3 OL[IHKU 32 KOXKHY BIPHY BIJIMOB1/Ib. SIKIIO Mi/i3aJaHHS HE
BUKOHY€ETHCSI a00 BUKOHAHO HEMPABWIBHO, TO OIIHKA HE HA/IA€ThCs. 3a OaKaHHSIM
3n00yBaya OlLiHKAa MOXke OyTH BIJKOPETOBAHOKO 3a YMOBAaMH JOOMpAIIOBAaHHS Ta
HaJaHHSA BIpHOI BIANOBIAL SIKI0 mMpoOJieMHE CcHUTyalliiHE 3aBAaHHS He

BUKOHYETHCS, TO 3100yBay orpumye 0 Oais.

Ipuxiaag npod/IeMHOI0 CUTYalIiHOTO 3aBJAHHS Ta KPUTePil
OLIHIOBAHHS

Cranp aycrenitHoro kiuacy wmapku 4X14H14B2M 3acTocoByeThcst AJis
BUTOTOBJICHHSI BUIYCKHUX KJIAlaHIB MOTY>KHUX JBUTYHIB 1 Mae€ Mepe] 1HIIUMU
KJIAMTAaHHUMU CTaJIsIMU TIEpEBar 3a MIIHICTIO Yy Alana3oni remnepatyp 600...800°C.
[IpoTe ix HeponikoMm € HU3Ka TBepAicTh: HB = 160...200.

[Ipoananizyiite Ta miaOEPITh AaHAJIOTH, SIKI 3aCTOCOBYIOTHCS Yy BITUM3HSHIN Ta
3apyO1XKHIN MPAKTUIll Ta BU3HAUTE METOJIU BUIIPABICHHS HEIOMIKIB. [[71s 1boro:

1) BU3HauTEe yMOBU €KCIUTyaTallli CTaJleBUX BUITYCKHUX KJIANaHIB MOTYXHUX
IBUTYHIB (1 6an),

2) 3a Mapkoro ctaii po3mudppyite Ximiuauii cknan (1 oan)

3) HaBeaiTh (h13UKO-MEXaH14H1 BIACTUBOCTI cTaui (1 oan)

4) cTHCIIO OXapaKTEPU3YWTE METOA OJIepKaHHS 3aroTiBKH BHUITYCKHOTO
kianasa (1 oan);

5) BU3HAYUTECh 3 METOJAAMHU Ta PEKUMaMH TEPMIYHOI a00 XIMIKO-TE€PMIYHOT

00poOku (1 oanis)
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6) nmpoaHaIi3ylTe CTPYKTYpPY CTalli A0 1 MiCNIsS TEPMIYHOI Ta XIMIKO-TEPMIYHOT

00po0Oku (3 danu)

7) nin0epiTh aHAJIOTH, SIKI BAKOPUCTOBYIOTHCS Y BITUM3HSHIN nipakTulli (1 6an)

8) miaOepiTh aHAJTIOTH, SIKI BAKOPUCTOBYIOThCS y 3apyOikHiN nipaktutli (1 6an)

MaxkcuMaiibHa KIJIBKICTE OalliB
dopma KOHTPOIIIO
neHHa hopMa 3a04Ha hopMa

B . . . .

HIKOHARTHA : 6 11.p. x 6 6amiB = 36 6amniB | 6 1.p. x 6 6amiB = 36 OamiB
J1a00paTOPHUX POOIT
Horourmi 2 MKPx12 Ganis =24 6ami | 2 MKPx12 Ganis =24 6am
MOJYJIBHUN KOHTPOIh
Buxkonanusa
HpO6JIC.1\\/I, HOTO 10 GamiB 10 GamiB
CUTYaIIHHOTO
3aBIaHHSA
Bcroro 6aJiB 70 70

HincymMmKoBHiI KOHTPOJIb
Ex3amMmen

Ipukian ek3amMeHauiifHoro oizery

Bisger Ne X

1. OxapakTepusyiite 3arajibHy TEXHOJOTIYHY CXEMY BUTOTOBJIEHHS BUJIMBKIB (10

0aJiB)

2. Ha3BiTh OCHOBHI THIIM TOKAPHUX Pi3LiB 3a BuAamu o0poOku (10 0aiB)

3. Po3skpuiite XiMiyHUN CKJIaJ], IPU3HAYCHHS Ta SAKICTh HACTYIHUX MAapOK CTaJi:

OXAM3D2AICT, 12X18HIT, Crl (10 0axais).

¥YcHa (200 nucbmoBa) BianoBiab (1 mutanxs - 10 6aniB)

ban Kpurepii ouiHtoBaHHs

10

3n00yBau BUIBHO BOJIOJIIE MaTepiajJoM, 3HA€ OCHOBHI
BUTOTOBJICHHSI MaTepiajiiB Ta 3aroTOBOK 1 BUPOOIB 3 HUX, OCHOBHI BUIU
YCTaTKyBaHHS 1 IHCTPYMEHTY JIJISI PI3HUX TEXHOJIOT1i 00pOOKH MaTepiaiB;

3Hae OyJOBYy MeETaliB 1 CIUIaBIB, METOAU MOOYJIOBHU JiarpaM CTaHy

TEXHOJIOT1T

14



JIBOKOMIIOHEHTHUX CHCTEM, BIUIMB Je(OopMyBaHHS Ha CTPYKTypy Ta
BIIACTUBOCTI ~ Marepially, BIUIMB TeMIIepaTypu Ha  PIBHOBaXKHI

MIEPETBOPEHHS B CILIABAX.

3n00yBau 3HAa€ OCHOBHI TEXHOJIOTIi BUTOTOBJICHHS MaTepialiB 1 iX
00poOKH, OCHOBHI BHJAM YCTAaTKyBaHHS [IJIi BUTOTOBJICHHS 3arOTOBOK
PI3HHUMH TEXHOJIOTISIMH, 3Ha€e OyIOBY METaliB 1 CIUIaBIB, Ma€ OCHOBHI

YSIBIICHHS ITPO PIBHOBAXkH1 MEPETBOPEHHS B CILJIaBaX.

3n00yBauy Ma€ YSABICHHS TMPO OCHOBHI TEXHOJIOTIi BUTOTOBJICHHS
MatepiamiB 1 iXx 0OpoOKH Ta OCHOBHI BHJIM YCTAaTKyBaHHsI, MAa€ YSBICHHS
mpo OyJI0BYy METaNiB 1 CIIJIaBiB, IEPETBOPEHHS B CIJIaBaX MPU HArpiBaHHI 1

OXOJOJKCHH:I.

3n00yBau Ma€ YSABICHHS TMPO OCHOBHI TEXHOJIOTIi BUTOTOBJICHHS
MarepialiB 1 iX 00poOKH, 3Ha€ OCHOBHI BUIM 3aTOTOBOK, MA€ YSBJICHHS MPO

OyJlI0BYy ME€TaJliB 1 CIUIaBIB.

3n00yBauy Ma€ YSABICHHS TMPO OCHOBHI TEXHOJIOTIi BUTOTOBJICHHS

MatepiamiB 1 iX 00poOKu Ta OyJJOBY METAJIIB 1 CILJIABIB.

3100yBay HE OPIEHTYETHCS y MaTepiaiax MUTAHHs, HE MOXKE BIIMOBICTH Ha

JIOJIATKOBI ITMTAHHA 32 3MICTOM HABYAJIbHOI JUCHUATLIIHA

8. Kpurepii ouiHIOBaHHS pe3yJibTAaTiB HABYAHHA

[enna ¢popma 3aouna popma
Bua podoru baun Bua podoru baun

JlaGopaTtopna poboTta 6 JlaGopaTtopna poboTa 6
Ne 1 Ne 1

T2
Jlaboparopna poboTa 6 Jlaboparopna poboTa 6
No 2 No 2
Jlaboparopna poboTa 6 Jlaboparopna poboTa 6
No 3 No 3

T3
Jlaboparopna poboTa 6 Jlaboparopna poboTa 6
Ne 4 Ne 4

Ts JlaGopaTtopna poboTta 6 JlaGopaTopna poboTta 6
Ne 5 Ne 5
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[enna ¢popma 3aouna popma
Bua podoru baun Bua podoru baun
Té6 JlaGopaTtopna poboTta 6 JlaGopaTtopna poboTa 6
Ne 6 Ne 6
Horourmit [ToTounur MoOMyJIBHUI
T 1-4 | MoxynbHMI 12 Y 12
KOHTPOJIb
KOHTPOJIb
Horourmit [ToTounur MoMyJIBHUI
T 5-7 | MOnyJIbHUUI 12 Ay 12
KOHTPOJIb
KOHTPOJIb
[IpoOnemue
T 1-7 | cutyauiitne 10 Hp06ﬂe.1}’/IHC 10
CUTyalIHE 3aBJaHHs
3aBIaHHA
Bceboro 70 | Beboro 70

9. IHCprMeHTI/I, Oﬁ.ﬂaﬂHaHHﬂ Ta MporpamMHe SaﬁeSHC‘ICHHH, BHKOPHUCTAHHA AKHNX

nepeuﬁ avda€ HaBYaJ/IbHa ):mcummina

J171s1 3aCBOEHHS JUCHUILIIHUA 3aCTOCOBYIOTHCSI:

® KOHCIHEKT JIEKI[i{ (€eKTPOHHUN pecypc);

® METOJMYHI BKa31iBKM /10 BHUKOHAHHS J1a0OpaTOpHUX POOIT Ta CUTyalliHHHUX
3aBJaHb (€JIEKTPOHHUM pecypc);

® CJEKTPOHHMI KaTaJor MIKPOCTPYKTYp BYTJIELEBUX Ta JIETOBAaHUM CTajeu
(30kpeMa  TepMOOOPOOJIEHUX), YaBYHIB, KOJBOPOBUX METaJiB 1 CIUJIABIB,
MOPOILIKOBUX 1 KOMITO3UIIIMHUX MaTepialliB, HAIUICHUX TOKPUTTIB

® UTIOCTPATUBHI MaTepiain (30KpeMa aib0oM CTPYKTYp Ta MikpodoTrorpadiii);

e jabopaTopHi 3pa3Kd BYIJCINEBUX Ta JIETOBAaHWM cTajer (30KkpeMa
TepMOOOpPOOIJICHNX), YaBYHIB, KOJBOPOBUX METATIB 1 CIUIaBiB, MOPOIIKOBUX 1
KOMITO3UIIIMHUX MaTepialiiB, HAMUJIECHUX TTOKPUTTIB;

e naboparopHe 00JIaIHAHHS ISl JOCIIJI)KEHHS BIACTUBOCTEN 1 CTPYKTYPH;

® JICMOHCTpAIIiiiHI CTeHIH, IIJIaKaTH, BiAeO(1TbMHU.
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10. PexomengoBaHi mkepesa inpopmauii

OcHoBHa JiTepaTypa

1. Marepiano3naBctBo: HaBy. nociOuuk / B.l Bysuno, B.II. Cepatok, A.B.
SABopcwkuil, O.A. Iaiigaii: Quinpo: HTY «/II», 2021. — 243 c.

2. TexHomnoriss KOHCTPYKIIMHUX MartepialliB Ta MaTepialo3HABCTBO: HaBY.
MociOHUK: 2-e BA., mepepoO 1 nomoBH. / B. JI. Tlaxapenko, M. M. Mapuyk, O. B.
[Taxapenko: — Pisue: HYBI'TI, 2018. — 252 c.

3. JlitoueHko II. I. TexHonoriss KOHCTPYKUIMHUX MaTepiaiiB : HaBY. NociO. /
I1. I JlitoBuenko, JI. I1. IBanosa. — X. : HA HI'VY, 2016. — 306 c.

4. JluBapHe BUPOOHHUIITBO YOPHUX 1 KOJIBOPOBUX METATIB: HABY. MOCIOHUK:
BUJaHHs Apyre, pgoompauboBaHe / B. E. Xpuumkos, O. B. Mensino. —
HuinponetpoBckk : HMer AY, 2015. — 198 c.

JlonmomixkHa jJireparypa

5. TexHoJI0T1sl KOHCTPYKIIMHMX MaTepiamB : mapydnuk / M. A. Comoryo0, L.
O. Poxuenpkuit, O. 1. Heko3 Ta iH. ; 3a pea. M. A. Conory6a. — K. : Buma mik.,
2002. - 374 c.

6. [HxeHepHe MaTepiaTo3HABCTBO : MIIPYYHUK ISl CTY/. BUII. HaBY. 3aKI. /
O. M. Jly6osuii, 1O. O. Kazumupenko, H. 0. Jlebenena ta iH. — Mukonais : HYK,
2009. — 444 c.

7. 30ipHUK J1abopaTOpHUX poOOIT 3 JUCHUILTIHK «MaTepiaJo3HaBCTBO
Hy6osuit O.M., Jlebenesa H.1O., Topybaposa C.M., Muxonais: HYK, 2011. — 96 c.
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Po3po6Huky:
I-p TEXH HayK, TOTICHT,
npod. kad-pu MaTepiano3HaBCTBA

1 TEXHOJIOT1T METATIB

KOs KASUMUWPEHKO

KaHJ. TEXH HayK, JIOLIEHT,
JOIEHT Kad-pu MaTepialoO3HaBCTBA

1 TEXHOJIOT1T METATIB

Haranis JIEBEJICBA
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