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Beryn
AHoOTALA

OCBITHBOIO TPOrpaMor0 «XOJOJIWIbHI MAIIMHU 1 YCTAHOBKHMY» IiATOTOBKH
OakanmaBpiB mepeabadyeHo HaOyTTs 3700yBayaMyd  BHINOI  OCBITHM  3HaHb
3KkIacuikarlii Ta Mpo BJIACTUBOCTI METAJIEBUX 1 HEMETAJICBUX MaTepiajiB, CIUIABIB,
CydacH1 TeXHOJIOT1i (hOpMyBaHHsS 3aroTOBOK, METOJM iX 3MII[HEHHsS Ta O0OpOOKH;
dbopMyBaHHS BMiHb Ta HAaBHYOK 3 BHBYCHHS CTPYKTypH 1 BJIACTHBOCTEH
KOHCTPYKUIHHUX MaTepiajiB, Kl 3aCTOCOBYIOTHCS ISl BUTOTOBJICHHS, PEMOHTY 1
0OCIIyrOBYBaHHS CyJTHOBUX MEXaHi3MiB 1 CUCTEM.

[Iporpama HaBuYanbHOI AUCHUILTIH «MaTepialo3HaBCTBO Ta TEXHOJOTIS
KOHCTPYKIIIHHUX MaTepialliBy BHUBYAETHCS 3 IMEPUIOr0 KypCy 1 po3paxoBaHa Ha
3M100yBauiB, fAKI TapajJieJbHO BHUBYAIOTH BHILY MaTeMaTHKy, (i3uKy,
ximiro.ITporpama mepegdadyae KOMIUIEKCHE 3aCTOCYBaHHS HAOYTHX KOMITCTCHITIN
JUIS pO3B’sI3aHHS MPUKJIAIHUX 3a7a4d 3 BUOOpY maTepialiB JjIsi BUTOTOBJICHHS Ta
PEMOHTY J€Tajel CyJHOBUX MEXAHI3MIB 1 CUCTEM.

KurouoBi  c10Ba:KOHCTPYKLIMHI —~ Marepiand, (opMyBaHHS 3aroTOBOK,
eKCIUTyaTalliiiHi BJaCTUBOCTI, METOIU OOPOOKH, TEXHOJIOTTYHUIM MPOIIEC.

Summary

The educational program «Refrigerating machines and installations»for
bachelors provides students with knowledge of the classification and properties of
metallic and non-metallic materials, alloys, modern technologies for forming
blanks, methods of their strengthening and processing; formation of skills and
abilities to study the structure and properties of structural materials that are used
for the manufacture, repair and maintenance of ship mechanisms and systems.

The program of disciplines «Material Science and Construction Materials
Technology»is studied from the first year and is designed for students 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 for the manufacture and repair of
parts of ship mechanisms and systems.

Key words: constructionmaterials, formation of blanks, operational
properties, processing methods, technological process.



1. Onuc HABYAJIBHOI AUCIUILIIHA

XapakTepucTuka
. : : HABYAJIbHOI IMCHUIUIIHU
HaiimenyBanns ["any3p 3HaHb, CIEIANBHICTD
: : . Jlenna 3aouyHa
MTOKa3HUKIB (ocBiTHS TIpOTpama), OCBITHIH PiBEHb
dbopma dbopma
HAaBYaHHS | HaBYaHH:
KinpkicTb ["airy3pb 3HaHB ,
: . . O060B’s13K0Ba
KPEIUTIB —O 14EJieKTpUYHA iH:KeHepis
Monynis — 1 Pik miaroroBkmu:
3MICTOBUX
MOIYJIIB —2 CoemniaapHICTh
Enextponunii agpec 142Eneprernune 1-i 1-if
PITH/I Ha caiiti MalIMHOOYIYBAHHSH
VYHiBepcuUTETy: OcBiTHS nporpama
X0JI0ANIbHI MAILIUHM | YCTAHOBKH
3aranbHa KUIBKICTb Cemectpn
rogus — 150 1-i | 1-i1
Jlekuii
15 rox | 4 rox

TwxHeBUX roguH
JUTsL IEHHO1 (hopMu
HABYAHHS:
ayIUTOPHUX — 3;
CaMOCTIHHO1
pobOTH CTyJIeHTa —
7

OcBiTHIiil piBeHb
nepumuii (dakaaaBpcbKUii)

JlaGopaTropHi 3aHATTHA

30 rog | 6 rox

CamocriiiHa podoTa

105ron | 140 rox

InguBinyanabHi
3aBJIaHHA

Bua konrpoutio:
€K3aMEH

DopMa KOHTPOJIIO:
KOMOIHOBaHa
(MMCBMOBHIT KOHTPOJIb,
TE€CTOBHI KOHTPOJIb)




2. MeTa BUBYEHHSA HABYAJIBLHOI AUCIUILTIHA

MeTor0o BHBYCHHS HABYAJIBbHOI JUCIUIUIIHK «MarTepiaJo3HaBCTBO —Ta
TEXHOJIOT1 KOHCTPYKIIIHHUX MaTepiaiaiB»€e OBOJOMIHHS 3HaHb II0J0KIacupiKallii
Ta MPO BIACTHBOCTI METAJEBUX 1 HEMETAJIEBUX MaTepiaiiB, CIUIaBiB, CydacHI
TexHojorii (QopMyBaHHS 3aroTOBOK, METOAM 1X 3MIIHEHHS Ta OOpOOKH;
dbopMyBaHHS BMIHb Ta HAaBMYOK 3 BHBUEHHS CTPYKTYPH 1 BIIaCTUBOCTEH
KOHCTPYKIIIHHUX MaTepiaiiB, sIKl 3aCTOCOBYIOTHCS ISl BUTOTOBJICHHS, PEMOHTY 1
0OCIIyrOByBaHHSI Cy/IHOBHUX MEXaHI3MIB 1 CHCTeM Ta (OpMyBaHHS Yy 3100yBadiB
BUINIOI OCBITH  BIAMOBIJIHO JIO OCBITHBO-TIpOGeCifHOI ~ MporpaMH  TaKHX
KOMIIETEHTHOCTEH:

3K4. BMiHHS BUSBJISITH, CTABUTH Ta BUPIIIYBAaTH MPOOJIEMHU.

O®K 6. 3naTHicTh BUOMpPATH OCHOBHI M JOMOMIXKHI Martepiajid Ta CIocoOu
peanizaiii OCHOBHMX TEIJIOTEXHOJIOTIYHUX TMPOIECIB MPU CTBOPEHHI HOBOTO
oOJaJiHaHHS B TalTy31 €EHEPrOMaIIMHOOYyBaHHS 1 3aCTOCOBYBaTH  IPOrPECHBHI
METOAM  eKCIUTyaTallli TeIUIOTEXHOJOTIYHOro  OoOJagHaHHS sl 00’ €KTIB
CHEPreTUKH, IMPOMUCIOBOCTI 1 TpaHCHOPTY, KOMYHaJIbHO-MOOYTOBOIO Ta
arpapHoOro CEKTOPiB EKOHOMIKH.

®K 11. 3paTHICT BUKOPUCTOBYBATH CTAHJIAPTHI METOAMKHU IJIAHYBaHHS
€KCIIEPUMEHTAJIbHUX JOCHIKEHb, 3[1MCHIOBaTH OOpOOKY Ta Yy3araJbHEHHS
PE3YNbTATIB €KCIIEPUMEHTY.

3. IlepenymoBH /i1 BUBYEHHSI AUCIUILIIHA
[lepeayMoB Jj1s1 BUBYEHHS JAHOI TUCLUIUIIHA HEMAE
4. OuikyBaHi pe3y/J1bTaTH HABYaHHA

BuBueHnHss HaBYanmpbHOI IUCIHUIUIIHKM Tepefdavae y3araJbHEHHS 3HAHBb
OTPUMAHUX MO I1HMMM auciuiuiiHaM. lle Hamae MOXITUBOCTI (OpMyBaHHS Ta
PO3BUTKY CTYAICHTaMU TaKWUX PE3yJIbTATiB HABUYAHHS BIAIMOBIIHO CTaHIAPTY:

[IP1. 3nHanHs 1 po3yMiHHS MaTeMaTUKH, (I3UKH, TEMIOMACOOOMIHY,
TEXHIYHOI TEPMOJMHAMIKH, T1IpOra3oJIMHaMiKu, TpaHchopmallii (IepeTBOPEHHS)
€Heprii, TEeXHIYHOI  MEXaHIKH, KOHCTPYKIIMHMX  MaTepialliB,  CHUCTEM
aBTOMATU30BAHOT'O MPOEKTYBAHHS €HEPreTUYHHUX MAIIMH Ha PIBHI, HEOOX1THOMY
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JUTSL TOCSITHEHHST Pe3yJIbTaTiB OCBITHBOT MPOTPaMH.

[1P2. 3HaHHS 1 PO3yMiHHS IHKEHEPHUX HAyK Ha PiBHI, HEOOXiIHOMY IS
JOCATHEHHS 1HIIWX pe3yNbTaTiB OCBITHROI MpOTpaMH, B TOMY 4YHUCHI II€BHA
0013HaHICTh B OCTaHHIX TOCATHCHHSX.

ITP3. Po3ymiHHS MIMPOKOTO MIKIUCIUILUIIHAPHOTO KOHTEKCTY CIEIiaJbHOCTI
142 EnepreTivyHe MamnHOOY TyBaHHS.

[1P13. BukopucroByBaTH O0OJIagHAHHS, MaTepiald Ta IHCTPYMEHTH,
1H)KEHEPH1 TEXHOJIOT1] 1 TPOIECH, a TAKOXK PO3YMIHHS X 0OMEXEeHb MPU BUPIMICHH]
npodeciiiHUX 3aB/IaHb.

5. IIporpama HaBYAJBLHOI AUCHHUILIIHI

Monayas 1

3micToBuit moayab 1. OcHOBH Martepiajo3HaBcTBa i ¢GopMyBaHHS
3aroTiBOK 3 METAJIB Ta CILIABIB

Tema 1. Beryn. Mera 1 3aBnanHs nucuuiutind. Kiacugikariiss maTepiaiis.
OcHOBHI TOHATTS NPO OYJI0BY, CTPYKTYPY Ta BiIacTUBOCTI MaTepiaiis [1], c. 8-38.

Tema 2.3aranbpHa XapaKTepUCTUKa METaIypriiHOro BUPOOHMIITBA: YaBYHY,
cTaJi, KOJbOpOBHUX MeTaliB. bygoBa meraniB 1 crasiB: [1], ¢. 38-96.

Tema 30cHoBH TexHOJOTI (OpMyBaHHS 3aroTiBOK. JIuBapHe BUPOOHUIITBO.
O0OpoOka metaniB TrckoM[4] c¢. 28-38, ¢. 58-69; [5] c. 20-26.

Tema 4. TexHosorii 00poOku MeTaiiB pizanuam[2], c. 29-55, ¢. 112-158, c.
193-210

3micToBuii Moay.b 2. TeopeTH4Hi i TEXHOIOTiYHI OCHOBHU 3aCTOCYBAHHS
KOHCTPYKUIHHUX MaTepiajiB AJs1 BUTOTOBJICHHS, PEMOHTY i 00CJIyrOByBaHHS
CYTHOBHUX MeXaHi3MiB i cucTeM

Tema 5.Teopis 1 mnpakTHka TEPMIYHOI Ta XIMIKO-TEPMIYHOI OOPOOKH
cagiB[1], ¢. 40-50; [2], c. 69-91; [5], c. 109-135.

Tema 6.CynHoOyiBHI, KOHCTPYKIIIMHI, 1HCTPYMEHTaJIbHI CTaji, CTam Ta

CIUIaBH 31 CIEI1aIbHUMHU BIACTUBOCTAMH. KOMIO3UIIIFHI Ta MOPOIIKOBI MaTepiain



y TEXHOJIOTiSIX BUTOTOBJICHHS Ta PEMOHTY CyaHOBHX MexaHi3miB[l], c. 51-91;
[3],c. 91-118
Tema 7.3axuct MeTaneBUX KOHCTPYKIIM Bil Kopo3ii. Marepianu Ta

YCTaTKyBaHHS JIJII PEMOHTHHX TEXHOJIOTiH B yMOBaX ekcruryaraiii cymHa [1], c.

99-116; [3], c. 26-61.

TeMaTHYHHI IJIAH HABYAJIBLHOI JUCIUILIIHHA

Ha3Bu 3MicTOBHX MOIYIIB 1 TEM Kinekicts rogua
neHHa Gpopma 3ao04yHa opma
» y TOMY YHCII1 L | y TOMYy 4uuCIi
) )
R4 |0 we| g | 20|y o g
Q o o o
2 2l E3 S| > [ 2 o
Moayan 1.

3micToBuit Moay.Jb 1. OCHOBM MaTepiajl03HABCTBA | TEXHOJIOTIH
(GopmyBaHHH 3aroTiBOK 3 MeTAJIIB TA CIVIABIB

Tema 1. Bcryn.Mera i 3aBmannsa | 30 | 2 |[0] 4 |0 24 |30 (2|0 0[0 |28
JUCUUTUTIHY. Knacudikaris
matepianiB. OCHOBHI TOHSTTS

npo OynoBy, CTPYKTypy Ta
BJIACTUBOCTI MaTepialliB

Tema 2. 3arampna | 20 | 2 |0 6 |0} 12|20 |0| 0 (1|0 |19
XapaKTEPUCTHKA METATypTiiHOTO
BUPOOHMIITBA: YaBYHy, CTall,
KOJHOpOBUX MeTamiB. bynosa
METaJiB 1 CIUIABIB.

Tema 3. OcnoBu Texnomorii| 20 | 2 |06 (012|120 |0/0 (1019
dbopMyBaHH3aroTiBoK. JluBapHe
BUpoOHUIITBO. OOpoOKa MeTaniB
THCKOM

Tema 4. Texnonorii 06poOku 201 2|0]4/0|14]20(0/0(1{0(19
METaJIIB Pi3aHHIM

Pa3om 3a 3micToBUM 90 | 8 |[0] 20 |0| 62 |90 |2] 0 |3]0 |85
MoayJiem 1

3micToBuilt MoayJib 2. TeopeTn4Hi i TeXHOJIOTIYHI OCHOBH
3aCTOCYBAHHS KOHCTPYKIIHHUX MaTepiaJiiB 1Jisi BATOTOBJICHHSI, PEMOHTY i
00CcJIyTOBYBaHHSI CYIHOBHX MEXaHIi3MiB i cucrem

Tema 5. Teopis 1 mpaktuka | 20 | 2 |0 6 |0 12|20 (2|0 (1|0 |17
TEPMIYHOI Ta XIMIKO-TEPMIYHOI
00pOOKH CILIaBiB




Ha3Bu 3MiCTOBUX MOJYIIB 1 TEM KinpkicTs roguu
neHHa Gpopma 3a04yHa popma
5 y TOMY YHCII1 = | _yTomy JUCIT1
AR IR S R -
Tema 6. CynnoOynisui, | 20 | 2 |0] 4 |0 14 |20 |0/ 0 (1|0 |19
KOHCTPYKIIHHI, IHCTPYMEHTAJIbHI
cTaji, CcTajl Ta CIUIaBH 31
CICIIAIBHUMH  BJIACTHBOCTSIMH.
Komnosuriiini Ta MOPOIIKOBI
MaTepianm y TEXHOJIOT15IX
BUTOTOBJICHHS  Ta  PEMOHTY
CYJIHOBUX MEXaHI13MiB
Tema 7. 3axucr wmeraneBux | 20 | 3 |00 |0|17|20(0]0 (10|19
KOHCTPYKITIH BiJI KOpO3ii.
Martepianu Ta yCTaTKyBaHHS IS
PEMOHTHHMX TEXHOJIOT1M B yMOBax
eKCIUTyaTallii Cy/iHa
Pazon 3a smicToBuy 60 | 7 |0[10|0| 43 |60 (2| 0(3|0 |55
MoOyJieM 2
¥Ycboro rogud 150115/0/30|0]105|150/4| 0 |6]| 0 |140

Temu 1a00paTOPHUX 3aHATH

No Ha3Ba Temn KinekicTs rogusa
3/1 JIEHHA 3a04YHa
dbopma dbopma
1 Meroau 1oCiKEHHST METalliB Ta CIUIaBiB 4 1
2 Jliarpama cTaHy «3ai30-IeMEeHTUT». JloCHiIKeHHs 6 1
MIKPOCTPYKTYpH BYTJICLIEBUX CTaJ€il Ta YaBYHIB
3 Criocobu BUTOTOBJICHHS MIMIAHO-TIIMHUCTUX (HOPM. 4 1
BuroTtoBieHHs BUIMBKIB 32 BUTOIJICHUMU MOJICTISIMU
4 ToxapHO-TBUHTOPI3HU, CBEPTUIIbHUN Ta 6 1
dbpesepHuit BepcraTu: OymoBa Ta poOOTH, sIKI HA HUX
BUKOHYIOThCS
5 BB  tepMiuHOi  00poOKM HA  CTPYKTypy |1 6 1
BJIACTMBOCTI BYTJICLIEBUX CTaJel
6 JlocmipkeHHsT MIKPOCTPYKTYpU JIETOBaHUX CTalled 1 4 1
KOJIbOPOBUX CIUIABIB
Bceboro 30 6




Camocriiina po6orta

OmHrM 3 OCHOBHMX YHHHHKIB 3a0€3MEUYCHHsI YCHIIIHOTO 3aCBOEHHS
MaTepialiB HaBYaJIbHOI TUCIUIUTIHU € CAaMOCTiifHa poOO0Ta CTYyIeHTIB.

OCHOBHMMH BHJIaMH CaAMOCTIHHO1T POOOTH €:

1. BuBueHHs JIEKIIIHHOTO MaTepiaty.

2. BuBUeHHS peKOMEHI0BAaHOT1 JTiTepaTypH.

3. BuBUeHHS TEpMIHIB 1 OCHOBHUX MOHSATH 3 TEM HABUAJIbHOI JTUCIIUILIIHH.

4. [ligroToBka a0 1a0opaTOpHUX POOIT 1 0HOPMIIEHHS BIAMOBIIHUX 3BITIB.

5. [ligroToBKa A0 MOIYJIBHOTO Ta MiJCYMKOBOTO KOHTPOJIIB 3 HaBYAIbHOI
JTUCIUILTIHHA.

6. BuxoHaHHst poOJIEMHOTO CUTYaIIMHOTO 3aBAaHHS.

Po3noain yacy camocTiiiHOI po0oTH

KinbkicTh
Ne Buna poéoru UL

3/m JeHHa | 3a04YHa
dbopma | popma

1 | [TizroroBka g0 nexiin 20 40

2 | IlixroToBka 0 1a60paTOPHUX POOIT 40 32

3 [TinroToBKa 10 TOTOYHUX MOAYIBLHUX KOHTPOIHHUX 30 60

poboT
4 | Buxonanss mpoOJIeMHOTO CUTYallIiHOTO 3aBJaHHS 15 20
Pazom | 105 140

6. MeToau HABYaHHSA, 32C00HM AIarHOCTHKH pe3y/IbTAaTIB HABYAHHSA Ta
METO/JHM iX AeMOHCTPYBAHHS

Meroau HaBYaHHSI, SIKI BUKOPUCTOBYIOTHCS JUISI 3aCBOEHHSI MPOTPAMHOTO
MaTepiany Ta aKTMBi3alli HABYaJIbHOTO MPOLECY:

- poboTa 3 JiTepaTyporo - OMPAIIOBAHHS PI3HUX BHUJIB JHKEPET, CIPIMOBAHE
Ha (OpMYyBaHHS HOBHUX 3HaHb, iX 3aKpIIUICHHS, BUPOOJICHHS BMIHb 1 HABUYOK Ta
peamizailifo  KOHTPOJIbHO-KOPEKIIiHOi  ¢GyHKIii B  ymoBax (opmanbHOI,
HedopmanbHOI Ta IHYOPMaTBHOI OCBITH;
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- JIEKIIiSl - YCHUM BUKJIA]] HAaBYAJIBHOTO MaTepially, sSIKUid XapaKTepU3yeThCs
BEITUKMM  00CSTOM, CKJIQIHICTIO JIOTIYHUX TI00YyJ0B, CKOHIIEHTPOBAHICTIO
pPO3YMOBHX 00pa3iB, I0BE/ICHb 1 y3arajibHEHb;

- UTIOCTPYBaHHS - TIOKa3 Ta CIPUHHATTS MPEAMETIB, IPOLECIB 1 SBUIL Y
iX CHMBOJIbHOMY 300paX€HHI 3a JIOIMOMOIOI0 IIJIaKaTiB, KapT, TMOPTPETIB,
dboTorpadiit, cxem, penpoayKIliid, 3ByKO3aIICIB TOIIIO;

- BIJICOMETOJT - BHUKOPHUCTaHHS BijeoMarepiamiB Ui aKTHUBi3allii
HAOYHO-YYTTEBOTO CHPUUMAaHHS; 3a0e3reduye OiIbII JIeTKe 1 MIITHE 3aCBOEHHS
3HaHb B X 00pa3HO-MOHATIHHIN IIJTICHOCTI Ta eMOIIIHIN 3a0apBICHOCTI;

- nabopaTopHa poOOTa - BHUBYCHHS B CICHMIAJBHAX YMOBAaX SIBHII
IPUPON 32 JOTIOMOTOIO CIEHIAIbHOTO 00J1aTHAHHS;

- IHCTPYKTaX - O3HAaWOMJIGHHSA 31 crmoco0aMu BHUKOHAHHS 3aBJiaHb,
IHCTpYMEHTaMH, MarepiajamMHu, TEXHIKOW Oe3leKkd, T[oKa3 omepaiii Ta
oprasizailiro pooo4oro miclis;

- KOHTPOJIbHI ~TECTOBI POOOTH MPOTrpamMoOBaHOTO THUMy (TIEpestiK
3alUTaHb 1 MOKJIMBI BapiaHTU BIAMOBIEH);

- Keric-meron (case-study) — hbopMa HaBUaHHS W aKTHBAIll HaBYAJIbHO-
MI3HaBaJIbHOI JISUIBHOCTI 3100yBadiB OCBITH, IPYHTY€TbCS Ha BHUKOHAHHI
3100yBaueM POOIEMHOTO CUTYAI[IHHOTO 3aBJaHHs (YCHOTO ab0 MUCHbMOBOTO),sKe
BIIMOBIJATUME IIUIIM HaBYaHHSA Ta 3a 3MICTOM MaKCUMAaJIBHO HAOIMKAETHCS IO
peanbHOoi podeciitHOT TiSITBLHOCTI.

/. ®opMH MOTOYHOTO TA MiICYMKOBOI0 KOHTPOJIIO

JlocsirHeHHs  3100yBaua  omiHIOOTBECS 32 100-0anbHOIO — CHCTEMOIO
VYHiBepcurery.

Ilutroma Bara 3aKiIIOYHOrO 3aJliKy B 3arajibHi cucrtemi omiHok - 30
oanie.IlpaBo 31aBaTH 3aKIIIOYHUN 31K JAETHCS 3100yBayeBl, SIKii 3 ypaxyBaHHSIM
MaKCUMAaJIbHUX OajliB MPOMDKHHUX OI[IHOK 1 3aKJIIOYHOro ado 3ajiiky HaOupae He
MeHe /0 6anig. IlincymKkoBa OIliHKa HABYAIBHOTO KYpPCYy € CYMOIO IMPOMIXKHHMX
OLIIHOK 1 OLIIHKH 3aKJIIOYHOT'O 3aJIiKy.

[ToToyHMT KOHTPOJIb IPOBOAUTHCSA Ha KOXKHOMY JJAOOPATOPHOMY 3aHSTTI 3a
pe3yibTaTamMu O(pOpMIIEHOrO 3BITY Ta MUTAaHb JUIsI CAMOKOHTPOJIO, Mependavae
OI[IHIOBAHHSI TEOPETUYHOI MIATOTOBKH 32 TEMAaTHUKOIO POOOTH Ta i BUKOHAHHSIM.
[ToTOuyHMI MOAYJABHUN KOHTPOJIb MPOBOAUTHCS MO 3aKIHYEHHI BUKIIAJAHHS

JIEKIIHOTO MaTepialy 1 BUKOHAHHS JIA0OpaTOpHUX poOIT 3a 3micToM 1 Momyns i
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M0 3aKiHYEHHI BHUKJIAQJaHHS JIEKIIHMHOrO marepiaxy 1 BUKOHAHHS J1TaOOpaTOpPHHUX
pobiT 3a 3mictom 2 wmoxayis. IlpobGremHe cuTyalliiiHe 3aBAaHHS BUIAETHCS
3no0yBayaM Ha IOYaTKy CEeMecTpy; TepMiH 31adi  — 12 THXKACHBb
cemectpy.IloTouHe OmiHIOBaHHS Ta pe3yibTaTH MOTOYHOTO OI[IHIOBAHHS 3HAHD 1
HaBUYOK 3/100yBauiB MpOCTaBisieThes y «KypHan 001Ky YCHIITHOCTI CTYICHTIBY.

3apaxyBaHHS KpEAWTIB HABUAJBHOTO KypCy MOXJIMBO TUIBKH ITICIS
JIOCSITHEHHSI pe3ysbTaTiB, 3armiaHoBanux PIIHJI, mo BupaxkaeTbcs B OJHIN 3

ITIO3UTHUBHHUX OHiHOK, HCpCI{6a‘ICHHX YMHHHUM 3aKOHOJaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJibTAaTiB HABYAJIbHOI JiSlJIbHOCTI 3100yBayviB
BHIIOI OCBIiTH Ta IX OLIIHIOBAHHSA

JlaGoparopHi podoTu

bax Kpurepii oninroBanus

6 |Pobora BuKOHaHa y BCTaHOBJEHUN TepMiH, OGOpMIIEHA 3TiTHO
BUCYHYTHX BUMOT, 3BIT J0Ope CTPYKTYpOBaHUN Ta Mae CPOPMYJIbOBAHY
METy, 3aBJaHHs, TEOPETUYHI BIJIOMOCTiI, MOPSAJOK BUKOHAHHS,
BUKOpUCTaHE OOJIaJHAHHS, MPUCTOCYBAHHS, OCHOBHI Ta JOIOMIXKHI
Matepianu. [IpakTudHa dacTiHA 3aBAaHHS Oyjia BUKOHaHa 3700yBaueM
camocTiitHo. Ilpu 3axucti poboTu 3100yBau Hajlae YUTKU Ta BIPHI
BIJIOBIJIl HA MOCTaBJ€HI NUTaHHA B YCHIM abo MNUCBMOBIN (opmi,

3HAETHCS HA MPOOJIEMHUX MUTAHHSIX Ja00paTOpHOI pOOOTH.

5 | PoGoTa BMKOHaHAa y BCTaHOBJICHUM TEpPMiH, OXailHO odopmieHa, 3BIT
no0pe CTpYyKTypOBaHM Ta Mae Cc(QOpMyJIbOBaHY METY, 3aBJIaHHS,
TEOPETUYHI BIIOMOCTI, MOPSIOK BUKOHAHHS; BUKOPHCTAaHE 00JIaIHAHHS,
NPUCTOCYBaHHS, OCHOBHI Ta JAONMOMDXKHI Marepianu. I[IpakTuyHa yactuHa
3aBiaHHs Oyia BUKOHaHA 3700yBaueM camocTiitHo. [Ipu 3axucti pobotu
3M00yBay HaJa€ YUTKU Ta BIPHI BIJMOBIJI Ha TMOCTaBJICHI NMUTAaHHS B

YCHI1l a00 MUCHhMOBIH (popMmi.

Po6oTa BUKOHaHA y BCTAaHOBJIEHU TepMiH. BukoHaHa camocTiiiHO a0o0 y
rpymi, YiTKO CcQOpPMYJIbOBaHI METa, 3aBAaHHS, TMOPSAOK BUKOHAHHS;
4 | Ha3BaHI BUKOpUCTaHe oOOJaJHAHHS, MPUCTOCYBAaHHSA, OCHOBHI Ta
JOTIOMDDKHI Martepianu. Y 3BITI chOpMyJIhOBaHI Ta BHU3HAYCHI T'OJIOBHI

TEOPETUYHI B1IOMOCTI, YITKO ¢()OPMYJIbOBaHI BUCHOBKHU.

Pobota BuKOHaHa Yy BCTaHOBJEHHMH TepMiH. 3100yBau BHUKOHYE
JabopatopHy poOOTY 3rigHO 3 3aBIaHHSM, 1HOJMI TMICIs KOHCYJIbTallll

12



ban KpuTrepii ouinHroBaHHS

BHUKJIaJa4ya; B IJIOMY MPaBUJIBHO CKJIaJa€ 3BIT 3 HABEJICHHSIM y HbOMY
METOI0, CTUCIUMU TEOPETUYHHMH  BIJIOMOCTSIMH, OOJIATHAHHSM,
MOPSAKOM BHMKOHAHHS POOOTH, OJCP)KAaHMMHU pe3ysibTaTaMU Ta POOUTH
BHCHOBKH.

Po6oTa BUMKOHaHa 3 MOPYIIEHHSM BCTAHOBJIEHUX TEPMiHIB. 37100yBau
BUKOHY€E JIabopaTOpHy poOOTy 3TiAHO 3 3aBAAHHAM, 1HOMI MICTs
KOHCYJbTAIlll BHKJIagadya, B I[JIOMy TIPaBWJIBHO CKJIaJae 3BIiT 3
HABEJCHHSIM y HbOMY METOIO, CTUCIMMH TEOPETHYHUMH BIJJOMOCTSIMH,
oOnamHaHHSAM,  TOPSIKOM  BUKOHAHHS  POOOTH,  OJCpKAHUMHU
pe3yabTaTamMu Ta poOOUTh BUCHOBKH

PoGoTa BUKOHaHa 3 MOPYIICHHSIM BCTAHOBIIEHUX TEPMIHIB. 3/100yBay
1 | BUKOHYy€ JabopaTopHy poOOTY MijJ KEPIBHUIITBOM BHUKJIajava; CKJIaJICHUN
3BIT MICTUTh HETOYHOCT! Y BUCHOBKAX Ta MOMUJIKH.

0 | Poborta He BUKOHYBaJ1acs.

IHoTouHMii MOIYJIbHMI KOHTPOJIb Y GOpPMIi TeCTyBaHHA

[TpaBubHUX 100 | 90 80 70 60 50 | 40 | 30 | 20 | 10
B1AMIOB1AEH, %0

ban 12 11 10 9 8 I 6 4 3 |2

IIpo0sieMHe cuTyaniiHe 3aBAAHHA

[IpoGniemue cwutyamiitne (kKelicoBe) 3aBJaHHS 3a 3MICTOM MaKCHMAaJIbHO
HAOMKEHO JI0 peanbHOi mpodeciiHOl MisUIBHOCTI 3/100yBada BHUIOI OCBITH 1
CKJIaJIa€ThCs 3 8 MijJ3aBlaHb 1 MICTUTh O0'€HAHI BIJIOMOCTI MPO HUX. 3aBAaHHS
BUKOHYETHCS y MHCHbMOBOMY BHIJISIAI Ta MICTUTh KOHKPETHI1 BIJIMOBIIl, KOXHA 3
akoi (kpiM mig3aBaaHHs Ne 6) omiHtoeTses sk 1 6ain. [limcymkoBa o1fiHka 3a Moro
BUKOHAHHS CKJIQJIAE€ThCS 3 OIIHKW 3a KOXKHY BIPHY BIiAIOBib. SIKIIO IMia3aqaHHS
HE BUKOHYETHhCS a00 BHKOHAHO HEMPaBWJIBHO, TO OIIHKA HE HAJAEThCA. 3a
OaxkaHHsM  3100yBaua  OI[IHKA  MOXe€  OyTHM  BIJIKOpPEroBaHOK  3a
YMOBaMHOOIPAIIOBaHHS Ta HaJaHHS BipHOi BiAnoBigl. Skmio mnpoOiaeMHe

CUTYyallliiHe 3aBIaHHSI HE BUKOHYEThCS, TO 3/100yBad oTpumye 0 Oais.

13




IIpukaaa npo61eMHOro0 CUTYaliifHOT0 3aBIAHHS Ta KPUTEpIl
OLIHIOBAHHSA

CyaHoBy apmaTypy, sika BUKOPUCTOBYETbCS MJIsi BiJIKAUyBaHHS MOPCBHKOI
BOJIM, BUTOTOBJISIOTH 3 Opon3u Mapku bp.OL[CH 3-7-5-1. 3 MeToro mporHo3yBaHHS
pecypcy poOOTH MeXaHiK i3 CyTHOBUX CHCTEM ITOBHHECH:
1) BU3HAYMTH YMOBHM CKCIUTyaTallii CyJHOBOi apMaTypu JUIsl BiJKadyBaHHS
Mopcbkoi Boau(1 0aJr)
2) chopMyIoBaTH BHMOTH [0 MarepiaiiB, sKi BHKOPHCTOBYIOTHCSA  JUIS
BUTOTOBJIEHHS CyTHOBO1 apmatypu (1 6aJr)
3) 3a MapKo OpOH3M BU3HAYUTH i1 XiMiuawi ckian(l 6ad);
4) mpoaHanizyBaTH CTpyKTypy 0pon3u mapku bp.OL[HC 3-7-5-1(1 6aux)
5) migiOpaTH BiANOBIIHY AiarpaMy cTaHy HojBiiiHoro cruiaBy(1 6aJr)
6) mpoaHai3yBaTH B3a€EMO/IiF0 KOMITOHEHTIB(3 6aJim)
7) miniOpaTH aHAJIOTH, SIKi BUKOPUCTOBYIOThCS y BITUM3HsHINM npakTwii(1 6aJ)

8) miniOpaT aHANOTH, SIKi BAKOPUCTOBYIOThCS y 3apyOixkHii mpaktuiti(1 6au)

MakcuMasibHa KiJIBKICTB 0aJ1iB
dopMa KOHTPOJIIO
JieHHa opma 3aouHa Gopma
Bukonanns 6 1.p. X 6 6aniB = 36 6amiB | 6 .p. x6 GaniB = 36 OaniB
71a60paTOPHUX POOIT
[ToTounuit 2 MKPx12 6anip=24 6anu | 2 MKPx12 6anig=24 6anu
MOJIyJIbHUM KOHTPOJIb
BukonanHs 10 6aniB 10 6aniB
pOOIEMHOrO
CUTYaLIITHOTO
3aBJIaHHS
Bceboro 6adiB 70 70

HigcyMKoBHMii KOHTPOJIb
TecryBaHHs

[TpaBuabHUX 100 90 80 70 60 50 40 | 30 | 20 |10
B1MoB1ACH, %

ban 10 9 8 7 6 3) 4 3 2 |1

YcHa Bignosiab (1 nutanss -10 6aiB)
14




baa

Kpurepii oniHroBaHHA

10

3100yBayBUILHO  BOJIOJI€  MaTepiaJioM, 3HA€ OCHOBHI  TEXHOJOTii
BUTOTOBJICHHS MaTepialiB Ta 3aroTOBOK 1 BUPOOIB 3 HHMX, OCHOBHI BHJIH
YCTaTKyBaHHS 1 IHCTPYMEHTY JUISl PI3HUX TEXHOJIOT1 00poOKHU MaTepiaiis;
3Hae OyJ0BYy MeETajiB 1 CIUIaBiB, METOAW IOOYJOBM JiarpaM CTaHy
JTBOKOMITOHEHTHUX CHUCTEM, BIUIUB JchOPMYBaHHSI Ha CTPYKTYpy Ta
BJIACTUBOCTI ~ Marepiajly, BIUIMB  TEMIEpaTypd Ha  PIBHOBAXKHI

MEPETBOPEHHS B CIJIaBAX.

3100yBay3Ha€E OCHOBHI TEXHOJIOTIi BUTOTOBJICHHS MaTepialiB 1 iX 00poOKH,
OCHOBHI BUJAM YCTAaTKyBaHHS Ul BUIOTOBJIEHHS 3arOTOBOK PI3HUMHU
TEXHOJIOT15IMU, 3Ha€ OYyJOBY METAIIB 1 CIUIaBIB, MA€ OCHOBHI YSBJICHHS PO
PIBHOBa)XHI IEPETBOPEHHS B CILJIaBaX.

3n00yBauMae ysBJICHHSI IPOOCHOBHI TEXHOJIOT1i BUTOTOBJICHHSI MaTepialiiB
1 iX 00OpoOKM Ta OCHOBHI BHUJIM YCTAaTKyBaHHS, Ma€ YSIBJICHHS MpO OyIOBY
METaJiB 1 CIUIaBiB, IIEPETBOPEHHS B CIUIaBaX MpU HarpiBaHHI 1

OXOJOIXKCHHA.

3n00yBauMae ysBJICHHSI IPOOCHOBHI TE€XHOJIOT1i BUTOTOBJICHHSI MaTepiaiiB
1 iX 0OpoOKH, 3HAE OCHOBHI BHJM 3arOoTOBOK, MA€ YSBJICHHS PO OyI0BY
METaJiB 1 CIJIaBiB.

3100yBauMae ysIBIICHHS NMPOOCHOBHI TEXHOJIOT1] BUTOTOBJICHHSI MaTepiaiiB
11X 00poOKU Ta OyJIOBY METAJIIB 1 CIJIaBiB.

3100yBay HE OPIEHTYETHCS Y MaTepiajgax MUTaHHS, HE MOXE BIAMOBICTH Ha
MOJATKOBI IMIMTaHHA 32 3MICTOM HAaBYAJILHOI JUCIAILIIHA

8. Kpurepii ouiHIOBaHHS pe3y/ibTAaTiB HABYaHHA

[enna ¢popma 3aouna popma
Buja podorn banu Bua podotu banu
JlaGopatopHa pobota 6 JlaGopatopHa pobota Ne 6
No 1 1
T2
JlaGopatopHa pobota JlaGoparopHa pobota Ne
6 6
No 2 2
JlabopaTopHa poboTa JlabopaTtopHna po6ota Ne
T3 Ne 3 6 3 6
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[enna ¢popma 3aouHna ¢popma
Buja podotu Bbanu Bua podoru Baan
JlabopaTopHa poboTa JlabopaTtopHua po6ota No
6 6
Ne 4 4
JlaGopaTopHa poboTa JlabopaTtopHua pobota Ne
T5 6 6
No 5 S)
JlaGopatopHa pobora JlaGoparopHa pob6ota Ne
T6 6 6
Ne 6 6
[Torounuii I1 g 7
T 1-4 ) 12 OTOYHUH MOJIYJIbHUM 19
MOAYJIbHUN KOHTPOJIb KOHTPOJIb
[Totounwmii [ToTouynwMi1 MOy IbHUI
T5-7 | OTOTHHH 12 | 010 oA 12
MOAYJIbHUN KOHTPOJIb KOHTPOJIb
[TpoGnemue [IpobGnemue cutyartiiine
T 1-7 [ PORIEN 10 [P vl 10
CUTYaIliifHE 3aBIaHHS 3aBIaHHS
Bceboro 70 | Beboro 70
9. 3aco0u HAaBYaHHS
J11st 3aCBOEHHS AUCITUTLTIHYA 3aCTOCOBYIOTHCS:
° KOHCIIEKT JISKIIi# (eIEeKTPOHHU pecypc);
o METOJMYHI BKa31BKM JI0O BHUKOHAHHS J1Ia0OpaTOpHUX poOOIT Ta
CUTYaLIHUX 3aBAaHb (EJIEKTPOHHUHN pecypc);
o CJICKTPOHHUN KATaJIOT MIKPOCTPYKTYp BYTJICIIEBUX Ta JIETOBAaHUMN

cTayieil (30kpeMa TepMOOOpOOJIEHNX), YaBYHIB, KOJIbOPOBUX METAJIB 1 CIUIABIB,

MOPOIIKOBUX 1 KOMIO3ULIMHUX MaTepianiB, HAMWICHUX TOKPUTTIB

o UTIOCTpaTHBHI ~ Marepiand  (30kpema  aibOOM  CTPYKTYp  Ta
MikpodoTorpadiii);
o 7a00paTopHl 3pa3Ky BYTJELEBUX Ta JIETOBAaHWM cTajiel (30KpemMa

TEPMOOOPOOICHUX), YaBYHIB, KOJIBOPOBHX METaJiB 1 CIUIaBiB, MOPOIIKOBUX 1

KOMITO3UINITHUX MaTepiajiB, HAMUJICHUX MMOKPUTTIB;

o nabopatopHeoOIalHaHHA ~ JUIS  JOCHIDKCHHSIBIACTHBOCTEH 1
CTPYKTYPH,
° JIEMOHCTpaLIMHICTEH !, TIJIaKaTH, B0 1ITEMH.
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10. PexomenoBaHi qaxepea inpopmanii

OcHoBHa JiTepaTypa

1. MarepianoznaBcTBo: Hapd. nociOnuk / B.I Byswmio, B.I1. Ceparok, A.B.
Asopewkuid, O.A. Taiinait: Juinpo: HTY «II1», 2021. — 243 c.

2. TexHonoris KOHCTPYKIIMHUX MaTepiajiB Ta MaTepiaJlo3HABCTBO: HaBY.
NOCIOHMK: 2-€ BJ., epepob 1 gonosH. / B. JI. Ilaxapenko, M. M. Mapuyk, O. B.
[Taxapenko: — Pieae: HYBITI, 2018. — 252 c.

3. TexHONOTisI KOHCTPYKIIMHUX MaTepialiiB Ta MaTepiaJlO3HABCTBO: HABY.
nocionuk / JI. I'. bogposa, I'. M. Kpamap, .0. Koanpuyk, 1. B. KoBab. —
Tepnonuis : @OII [Nansuuus B. A., 2023. — 157 c.

4. JIluBapHe BUPOOHUIITBO YOPHUX 1 KOJHOPOBHX METAJIB: HABY. MOCIOHUK:
BUJIaHHA Jpyre, npoomnpauboBane / B. E. Xpuuukos, O. B. Mengiuio. —
Juinponerposcek : HMer AY, 2015. - 198 c.

JlonomizkHa JiTepaTtypa

5. [ligBumenHst (i3UKO-MeXaHIYHUX BJIACTUBOCTEH MeETalllB 1 CIUIaBIB Ta
HaITWJICHUX MTOKPUTTIB (hopMyBaHHIM
noJlradizamiiHoiHaHoMacITabHoicyOcTpykTypu: MoHorpadisa / O. M. JlyboBui,
A. A. Kapniuenko, M. M. Bobpos, T. O. Makpyxa. — Muxomnais : HYK, 2023. —
192 c.

6. [mKeHepHe MaTepial03HABCTBO : MIAPYYHHUK JUIS CTY/l. BHII. HaBY. 3aKJ. /
O. M. Idy6osuii, 0. O. Kazumupenko, H. 1O. Jlebenena ta in. — Mukoinais : HYK,
2009. — 444 c.

7.30ipHUK J1abOpaTOpHUX POOIT 3 JIUCHUILTIHK «Marepiaao3HaBCTBOY»
Hy6oBuii O.M., Jlebenesa H.IO., Topybaposa C.M., Muxonais: HYK, 2011. —
96 c.

Po3pobuukwu:

JI-p TEXH HayK, TOICHT,

npod. kadh-pumaTepiaTo3HaBCTBA

1 TEXHOJIOT'11 MeTaJliB OnisKASUMUPEHKO
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KaHJI. TEXH HAYK, JTOLICHT,
JOLIEHT Kad-py MaTepiaio3HaBCTBA

1 TEXHOJIOrIT MeTaliB

HatanisJIEBEJICBA
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