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Beryn

AHOTALIA

OcBiTHBOIO Mporpamoro «l'a3o0TypOiHHI YCTAaHOBKHM 1 KOMIPECOPHI CTaHIIi»
MIATOTOBKM OakanaBpiB nependayeHo HaOyTTs 3100yBayaMM BUIIOI OCBITH 3HaHb
po CTPYKTYpY, (I3UKO-MEXaHIYHI Ta EKCIUTyaTalliiiHl BJIACTUBOCTI OCHOBHHX
BUJIIB KOHCTPYKIIMHUX MarepiajiB, sIKI 3aCTOCOBYIOThCS y CYYaCHOMY
€HEPreTHYHOMY MalIMHOOY/1yBaHHI.

[Iporpama HaBuanbHOi IUCHUIUIIH «Marepiaqo3HaBCTBO Ta TEXHOJOTIsS
KOHCTPYKIIIMHUX MarepiajiBy BHBYAETHCA 3 MEPIIOTO Kypcy 1 po3paxoBaHa Ha
3100yBayiB, SKI NapajelbHO BHUBYAIOTh BHILY MaTE€MaTUKy, (QI3UKY, XIMilO.
[Iporpama mnependavae KOMIUIEKCHE 3aCTOCYBaHHS HAOyTUX KOMIMETEHIIM st
pO3B’si3aHHS MPUKJIAJAHUX 3a7ady 3 BHOOpY MartepiajiB, METOIIB iX OOpOOKH,
3MILIHEHHS Ta aHali3y XIMIKO-TEXHIYHUX MPOLECIB TPOrPECUBHUX TEXHOJIOT1H.

KurouoBi cjioBa: KOHCTPYKIIiiHI MaTepiaiv, METOAN OOPOOKH, MPOTrPECUBHI

TEXHOJIOT1i, (PI3UKO-MEXaHI4H1 BIACTHUBOCTI.

Summary

The educational program «Gas turbine power plants and compressor stations»
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 «Materials science and technology of structural
materials» 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 JUCHHUILTIHA

XapakTepucTuKa
. . . HaBYAJIbHOI TUCIUILTIHU
HanmenyBanus ["anmy3p 3HaHb, CIEMIAIBHICTD 3
. . PV HH YH
MOKa3HUKIB (ocBiTHSI Mporpama), OCBITHIH PiBEHb Jlenna aotHa
dbopma dbopma
HAaBYaHHS | HaBYaHHS
KinbkicTh I'a3y3b 3HaHb: 14 "Enextpuyna

KpeIUTiB —3

1HXeHepis"

O0oB’s13K0Ba

Monynis — 1 Pik miaroroBku:

3MICTOBHUX

MOJLy/IB —2 CrnemianbHicTh: 142 "Enepreruune

Enexrponna |

anpeca PITHJI na MAIIHHOOY 1y BaHHA 1-i 1-i

cantl OcaitHs niporpama: "['a3oTypOiHHi

Y HIBEPCHTETY: YCTaHOBKH 1 KOMIIPECOPHI CTaHIIIT"

3arajibHa KUTbKICTh CemecTtp:

roaud — 90 1-i 1-i

Jlexii
15ron | 2rox
JlaGopaTopHi 3aHATTH

30ron | 6rox

TuxXHEBUX FOAUH CamocrTiiiHa podora

IUTsL ACHHOT hopMU 45 ron | 82 ron

HaBYaHHS: OcBiTHIH piBEHB: IEPIINIT InauBinyanbHi

ayIUTOPHUX — 3; (OakamaBpChKHUH) 3aBJIAHHSA

CaMOCTIHHOT —_ | —_

poboTH CcTyAeHTa —
3

Bux kouTpoiaro:
€K3aMeH

DopMa KOHTPOJIIO:
KOMOIHOBaHa
(MMCHEMOBHI KOHTPOJIb,
TECTOBHI KOHTPOJIb)




2. MeTa BUBYEHHS HABYAJBLHOI AUCHMILTIHA

Metoro BUBUEHHS HaBYAJIBHOI AUCHUIUTIIHM «Martepiaio3HaBCTBO — Ta
TEXHOJIOT1l KOHCTPYKUIMHUX MaTepialliB» € OBOJIOAIHHS 3HAaHb IPO CTPYKTYPY,
biBUKO-MEXaHIYH1  Ta  eKCIUTyaTallliiHi  BJIACTUBOCTI  OCHOBHUX  BHJIIB
KOHCTPYKIIHHUX MaTepialliB, sIKI 3aCTOCOBYIOTHCS Y CYYaCHOMY €HEPreTUYHOMY
MamuHOOy/AyBaHHI Ta (popMyBaHHS y 3100yBadiB BHILOI OCBITH BIANOBIAHO 10
OCBITHBO-TIPO(ECIHHOT TPOrpaMH TAKUX KOMIETEHTHOCTEM:

3K4. 3nanHs Ta po3yMiHHS IPEIMETHOI 00JacTi Ta po3yMiHHA IpodeciitHoi
ISUTBHOCTI.

®K6. 3naTHICT, BUOMpPATH OCHOBHI W JOTMOMIXKHI Marepiajii Ta CIOCOOu
peanizalnii OCHOBHHUX TEIUIOTEXHOJIOTTYHUX TMPOLECIB MPU CTBOPEHHI HOBOIO
oOnagHaHHSA B rajgy3l €HeproMamuHOOYIyBaHHS 1 3aCTOCOBYBATH MPOIPECHUBHI
METOJM  eKCIUTyaTalli TeIUIOTEXHOJIOTIYHOTO  oO0JagHaHHA st 00’ €KTIiB
€HEpPreTUKH, MPOMMCIOBOCTI 1 TPaHCHOPTY, KOMYHaJbHO-MOOYTOBOIO Ta
arpapHoOro CEKTOpiB EKOHOMIKHU.

O®K11. 3gaTHiCTh BHKOPHUCTOBYBAaTHM CTAHAAPTHI METOJMKH IJIaHYBaHHS
€KCIIEPUMEHTAIbHUX JIOCHIKEeHb, 3J1MCHIOBAaTH OOpOOKY Ta y3arajJbHEHHs

PE3YNIbTATIB EKCIIEPUMEHTY.

3. IlepenymMoBH AJ151 BUBYEHHS AMCIHUTILIIHA

[lepenyMoB /uisi BUBYEHHS AaHOI TUCLHUILIIHA HEMAE.

4. O4vikyBaHi pe3y1bTaTH HABYaAHHA

BuBueHHS HaBYaJIbHOI JUCHUIUIIHM Tependadyae y3arajdbHEHHS 3HaHb
OTPUMAHUX MO IHIIMM JucuuIUiiHaM. lle Hamae MoOXIUBOCTI (oOpMyBaHHS Ta
PO3BUTKY CTY/I€HTaMH HACTYITHUX MNPOrPaMHUX PE3YJIbTATIB HABYAHHS:

[IPH1. 3nanHA 1 po3yMiHHS MaTeMaTHKW, (I3UKH, TEMIOMacoOOMIHY,
TEXHIYHOI TEePMOJMHAMIKH, T1IpOra3oJiMHaMiku, TpaHchopmarlii (epeTBOPEHHS )
€Heprii, = TEeXHIYHOT  MEXaHIKM, KOHCTPYKUIMHHUX  MarepiajiB,  CHCTEM
aBTOMAaTU30BAaHOI'O MPOEKTYBAHHS €HEPreTUYHUX MAIUH Ha PiBHI, HEOOXITHOMY

IUISl TOCSATHEHHS PEe3yJIbTaTIB OCBITHBOI IPOTrpaMu.



[IPH2. 3nanHs 1 po3yMiHHS 1HXXEHEPHUX HAyK Ha PiBHI, HEOOXITHOMY IS
JOCSTHEHHS 1HIIMX PE3yJbTAaTiB OCBITHBOI MNpPOrpaMH, B TOMY YHCII [EBHA
0OI3HAHICTh B OCTAHHIX JOCSTHEHHSIX.

[IPH3. Po3yMiHHA  WIUPOKOr0  MDKAUCIUIUIIHAPHOIO  KOHTEKCTY
cnemianbHOCTi 142 EHepreTnyHe MalmmHOOy1yBaHHS.

[IPH13. BukopuctoByBaTH 00JIaJlHaHHSA, MaTepiadd Ta IHCTPYMEHTH,
TH)KEHEPH1 TEXHOJIOT'11 1 MPOLECH, a TAKOX PO3YMIHHA iX 0OMEKEHb MPU BUPIIIEHH1

npodeciiiHux 3aBaaHb.

5. Ilporpama HaBYAJIbHOI IUCHMILTIHH

3microBuit moayab 1. OcHoBH Martepiajio3HaBcTBa i (GopMyBaHHS

3aroTiBOK 3 METAJiB Ta CILIABIB

Tema 1. Beryn. Merta 1 3aBnanns aucuuruiiai. Knacudikariss matepiaiis.
OcHOBHI TOHATTS Npo OY0BY, CTPYKTYpY Ta BiIacTUBOCTI Marepiaiis [1], c. 8-38.

Tema 2. 3aranbHa XapaKTepUCTHKa METANypriiHOrO BUPOOHHULITBA: YaBYHY,
CTaJli, KOJbOPOBUX MeTaliB. bynoBa Meranis 1 criasis: [1], ¢. 38-96.

Tema 3. OcHoBu  TexHosorii  ¢opMyBaHHS  3aroTiBok. JluBapHe
BUpOOHUITBO. OOpoOKa MeTaniB TucKoM [4] ¢. 28-38, ¢. 58-69; [5] c. 20-26.

Tema 4. Texnonorii 00poOku MetaniB pizanHsMm [2], ¢. 29-55, c. 112-158,
c. 193-210

3micToBuit Moayap 2. 3MilHEHHS Ta 3aCTOCYBaAaHHA CYYaCHHUX

MaTepiajiB y eHepreTH4HOMY MAIIMHOOYAyBaHHI

Tema 5. Teopis 1 npakTUKa TEPMIYHOI Ta XIMIKO-TEPMIYHOI OOpOOKHU
cmasiB [1], c. 40-50; [2], c. 69-91; [5], c. 109-135.

Tema 6. CynHoOyiBHI, KOHCTPYKI[iiiHI, IHCTPYMEHTAJIbHI CTali, CTajl Ta
CIUIaBH 31 CIIEUI1aIbHUMHU BIaCTUBOCTAMH. KOoMIO3uUIIHHI Ta MOPOLIKOBI MaTepiain
y TEXHOJIOTISIX BUTOTOBJICHHS Ta PEMOHTY CYAHOBHX MexaHi3miB [1], ¢. 51-91; [3],
c. 91-118

Tema 7. 3axuct MeraneBUX KOHCTPYKILIM Bix koposii. Marepianu Ta

YCTaTKYBaHHS JUII PEMOHTHUX TexHosorii [1], ¢. 99-116; [3], ¢. 26-61.



TeMaTHYHHUH IJIaH HABYAJIBHOI JMCIUIIJIIHA
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3micToBuiit Mmoayas 1. OcHOBM MaTepialoO3HABCTBA I TexXHOJIOTi GopMyBaHHS

3aroTiBOK 3 METAJiB Ta CILIABIB

Tema 1. Beryn. Merta 1 3aBnaHHs
JTUCLUTUTIHH. Knacudikanis
MmarepianiB. OcHoBHI moussTTsi ipo | 15 | 2 |0 - | 0| 13

OyznoBy, CTPYKTYpY Ta
BJIACTUBOCTI MaTepiaiB

15

14

Tema 2. 3aranbHa XapakTepuc-
TUKAa METaJypriiHOro BHUPOOHMII-
TBa: 4aByHY, CTajli, KosibopoBux | 15 |2 |0| 6 [0 7
MertaniB. bymoBa MeranmiB 1
CILIABIB.

15

14

Tema 3. OcHOBM  TEXHOJOTIi
dbopmyBaHHs 3aroTiBoK. JIuBapHe
BUpoOHUIITBO. OOpoOKa MeTaiB
TUCKOM

15121040 9

15

14

Tema 4. Texuonorii  00poOku
MeTaliB pi3aHHSAM

15121040 9

15

0/0]1/0

14

Pa3om 3a 3micTOBUM

60 | 8 |0/14 0| 38
moayJiem 1

60

110 13|0

56

3micToBuit MOAYIb 2. 3MiIHEHHSI TA 32aCTOCYBAHHSH
MaTepiajiiB y eHepreTH4HOMY MAIIMHOOYAyBaHHI

CY4acCHHMX

Tema 5. Teopis 1 mnpakTHka
TepMiyHOi Ta Xximiko-tepmiyHoi | 10 | 2 |0| 6 [0 | 2
00poOKH CILIaBiB

10

11010

Tema 6. CynHoOyaiBHI, KOHCT-
PYKIIIHI, THCTpYMEHTaJbHI CTaIl,
CTaJll Ta CIJIABU 31 CHellaTbHUMHU
BrnactuBocTsiMu.  Kommosumiiini | 10 | 2 |0 6 |0 | 2
Ta TOPOIIKOBI  Marepiaiud Yy
TEXHOJIOT1IX BHMIOTOBIICHHA Ta
PEMOHTY CYJIHOBHX MEXaHI3MIB

10

Tema 7. 3axucT METAJIEBUX

. 10 | 304 0| 3
KOHCTPYKIIIH BiJ] KOPO3ii.

10

Pa3om 3a 3micTOBUM 30|71/0/16|0] 7
MojayJem 2

30

26

Ychoro roavu 90 {15/0|30|0| 45

90

82




Temu 1a00paTOPHUX 3aHATH

No KinpkicTs rogus
. /1‘1 HazBa Temu JICHHA 3a04YHa
dbopma dbopma
TokapHO-TBUHTOPI3HMIA, CBEPUIMIIBHUMI Ta
1 (dbpe3epHuil Bepctat: OynoBa Ta poOOTH, SIKI HA HUX 6 1
BUKOHYIOThCS
5 Cnocobu  (opMyBaHHST ~ 3aroTOBOK  METOJaMHU 4 1
MPOKATKH 1 JUCTOBOIO IITAMITyBaHHS
3 CnocoOu BUTOTOBJICHHSI BUJIMBKIB 4 1
4 Jliarpama cTaHy «3ali30»-«IeMEeHTUTY». JloCIiKeHHsI 6 1
MIKPOCTPYKTYPH BYTJIELEBUX CTAJNEH 1 YaBYHIB
5 Brmnue  TepmiuHoi  0O0poOKM Ha  CTPYKTypy 1 6 1
BJIACTUBOCTI BYTJICLIEBUX CTaJeH
6 JlocnimKeHHsT MIKPOCTPYKTYpU JIETOBAaHUX CTajeid, 4 1
KOJBOPOBUX METAJIIB 1 CIJIaBI1B
Bceboro 30 6

CamocriitHa podora

OnHuM 3 OCHOBHHMX UHWHHHMKIB 3a0€3MEYeHHS] YCHINIHOTO 3aCBOEHHS
MatepianiB HaBYaJIbHOI JUCHUIUIIHU € caMOCTiiiHa poOoTa 3100yBayiB OCBITH.

OCHOBHHMMU BHJIaMH CaMOCTIHHOI poOOTH €:

1. BuB4yeHHs JIEKI[IHHOTO MaTepiaty.

2. BUBUEHHSI peKOMEHI0BAaHO1 JIITEPATYPH.

3. BuBueHHs TEpMiHIB 1 OCHOBHUX MOHSTH 3 TEM HAaBYAIbHOI JUCUHUILIIHY.

4. TTlinrotoBka a0 1abopaTopHUX poOIT 1 0hOpMIIEHHS BIANOBIAHUX 3BITIB.

5. [ligroroBka 10 MOAYJABHOTO Ta MIJCYMKOBOI'O KOHTPOJIIB 3 HABYAJIBbHOI
IUCLUILIIHU.

6. BuxoHaHHs po0JIEMHOI0 CUTYallIHHOTO 3aBAaHHS.




Po3nmoais yacy camocTiiiHOI podoTH

KinbkicTs
Ne Bup podoru UL

3/ JeHHA | 3a04YHa
¢opma | popma

1 | IligroroBka Jo JIEKIin 3) 20

2 | IlinroToBKa 710 1aOOPATOPHUX POOIT 10 22

3 [TinroTOBKA 10 TOTOYHUX MOAYTHHUX KOHTPOIBHUX 15 20

poboT
4 | BukoHaHHs Ipo06JIEMHOI0 CUTYallIHHOTO 3aBIAHHS 15 20
Pa3zom 45 82

6. MeToau HaBYaHHS, 32C00M AiarHOCTUKH pPe3yJbTATIB HABYAHHSH Ta

METO/H iX 1eMOHCTPYBAHHA

MeTtonu HaBuYaHHSA, AKI BUKOPUCTOBYIOTHCS JUIsl 3aCBOEHHS IPOrPaMHOIO
Martepiany Ta akTUBi3alii HABYaJIbHOTO IPOLECY:

- poboTa 3 JiTepaTyporo - OMpaIlOBaHHS PI3HUX BUJIB JKEPE, CIIPSIMOBAaHE
Ha (OpPMYyBaHHS HOBHMX 3HaHb, iX 3aKpIIUICHHS, BUPOOJICHHS BMIHb 1 HABUYOK Ta
peanizalilo  KOHTPOJbHO-KOpEKUIHHOTI  (QyHKUII B  ymoBax (hOpMasbHOI,
HedopMalbHOI Ta 1H(HOPMAIBHOT OCBITH;

- JIeKIIisl - YCHUI BUKJIAJ HAaBYAJIBHOIO MaTepiaily, sSIKUi XapaKTepU3YEThCS
BEJIUKUM  OOCSITOM, CKJIAJHICTIO JIOTIYHUX TMOOYAOB, CKOHIEHTPOBAHICTIO
PO3yMOBHUX 00pa3iB, IOBEJICHD 1 y3araJibHEHb;

- UTFOCTPYBaHHS - TIOKa3 Ta CIPUUHATTSA IPEAMETIB, MPOLIECIB 1 ABUI Y
iX CHUMBOJIBHOMY 300pa)K€HH1 3a JONOMOIOK IIJIaKaTiB, KapT, IOPTPETIB,
dbotorpadiii, cxem, penpoayKIliid, 3ByKO3aIKCIB TOIIIO;

- BIICOMETOJ] - BHUKOPUCTAHHS BiJleOMarepialiB i aKTUBI3aIlii
HA0YHO-YYTTEBOTO CIpUMaHHs;, 3a0e3nedye OUThIN JIeTKe 1 MII[HE 3aCBOEHHS
3HaHb B 1X 00pa3HO-MOHATIHHINA HUIICHOCTI Ta €MOLIHHIN 3a0apBIIEHOCTI;

- naboparopHa poOOTa - BHBYEHHS B CIEIIAJIBHUX YMOBaX SBHII
MPUPOJIU 32 JOTIOMOTO0 CIIeIIaIbHOTO 00J1aIHAHHS;

- IHCTPYKTaX - O3HaWOMJIEHHS 31 cnoco0aMHM BUKOHAHHS 3aBiaHb,
IHCTpyMEHTaMM, MaTepiaJlaMH, TEXHIKOW Oe3leKku, T[OoKa3 omepauid Ta

OpraHizailiro poo04oro micris;
10




- KOHTPOJIbHI ~ TECTOBI pOOOTH MPOrpaMoOBaHOro TUMY (TEpeltik
3aMUTaHb 1 MOXJIMBI BaplaHTH BIAMOBIACH);

- keric-meto (case-study) — dhopMa HaBYaHHS ¥ aKTHBAIlil HaBYAIbHO-
MI3HABAJIBHOI JIISNIBHOCTI 3400yBauiB OCBITH, TIPYHTYETbCS Ha BHUKOHaHHI
3100yBayeM MpoOJIEMHOTO CUTYaIIHOTO 3aBJaHHs (YCHOr0 ab0 MUCHhMOBOIO0), SIKE
BIIIIOBIAATUME IIIJIIM HaBYaHHSA Ta 32 3MICTOM MAaKCHUMaJIbHO HaOIMXA€ThCA 0

peanbHOoiT TpodeciiHOT TISITBHOCTI.

7. ®opMHU MOTOYHOIO TA MiIAICYMKOBOI0 KOHTPOJII0

HocsirHenHs  3m00yBadya  OmiHIOWOThCA 32 100-0anbHOIO  CHCTEMOIO
VYHiBepcuTery.

[lincymkoBa OIIHKA HAaBYAJIBHOIO KYpCY € CYMOIO HPOMDKHHUX OI[IHOK 1
OLIIHKM €K3aMEHY, SIKUW MPOBOJIUTHCS B YCHil ab0 nmucbMoBiit popmi. [luroma Bara
€K3aMEHY CTaHOBUTH 30 oaie.

IIpaBo 3paBaTu 3aKIIOYHUN €K3aMEH HAJNA€TbCS CTYACHTY, SKUU 3
ypaxyBaHHSIM OTpUMaHUX OalliB MPOMDBKHUX OIIHOK 1 3aKJIFOYHOTO €K3aMEHY MOXKE
HaOpatu pa3oM He MeHuIe 60 oanie.

[ToTouHMi1 KOHTPOJH MPOBOJAUTHLCS HA KOKHOMY JTA0OPATOPHOMY 3aHATTI 3a
pe3yibrataMu 0pOPMIIEHOTO 3BITY Ta MUTaHb JJII CAMOKOHTPOJIO, Nepeadaydae
OLIIHIOBaHHS TEOPETUYHOI MIATOTOBKM 32 TEMAaTUKOIO POOOTH Ta ii BUKOHAHHSM.
[loToyHUMH MOAYJABHUN KOHTPOJIb MPOBOAMTHCS IO 3aKIHUYEHHI BUKJIAJaHHS
JIEKLUIMHOro MaTepiainy 1 BUKOHaHHS JIa0OpaTopHUX poOiIT 3a 3micToM 1 Momyns i
M0 3aKIHYEHH! BUKJIAJaHHS JIEKIIHHOTO MaTepially 1 BUKOHAHHS J1Ta0OpaTOPHUX
pobiT 3a 3mictoM 2 wmoxaynsa. IIpoGreMHe cuTyaliiHe 3aBIaHHS BUJAETHCS
3n00yBayaM Ha IMOYaTKy CEMeCTpy; TepMiH 3Aaul — 12 TIKIEHb CEMECTpy.
[loTouHe oOIiHIOBAHHSI Ta PE3yJAbTaTH MOTOYHOIO OIIHIOBAaHHS 3HAaHb 1 HABUYOK
3100yBaviB MpoCTaBIEThCH Y «KypHan 00Ky yCHIIIHOCTI CTYIEHTIB.

3apaxyBaHHS KpPEIWTIB HABYAJIBHOIO KypCY MOXJIMBO TUIBKM IICIA
JIOCSITHEHHS pe3ysbTariB, 3aruiaHoBanux PIIHJI, mo BupaxkaeTbcs B OnHIN 3

IIO3UTHUBHUX OI_[iHOK, HGpGII6&‘IGHI/IX YUHHHUM 3aKOHOJAaBCTBOM.
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DopMH KOHTPOJIIO Pe3yJibTATIiB HABYAJIbHOI JiSlJIBHOCTI 3100yBayviB

BHIIIOI OCBITH Ta iX OLiIHIOBAHHSA

JlaGopaTtopHi podoTu

Bban

Kpurepii ouinroBaHHs

Pob6oTra BUKOHAaHA y BCTAaHOBJIEHUI TepMiH, 0(OpMIIEHA 3TIJTHO BUCYHYTHUX
BUMOT, 3BIT J00pe CTPYKTYpOBaHHI Ta Ma€ CQHOPMYJIbOBAHY METY,
3aBJaHHsS, TEOPETHYHI BIIOMOCTI, MOPSJOK BUKOHAaHHS, BHUKOPHCTaHE
oOJlalHaHHs, MPUCTOCYBAaHHS, OCHOBHI Ta JOMOMDKHI MaTepiaju.
[IpakTnyHa yacTMHA 3aBAaHHs Oyja BHUKOHaHA 3700yBayeM CaMOCTIHHO.
[Ipu 3axucTi poboTH 3100yBay HAJa€ YUTKUM Ta BIpHI BIAMNOBIAI Ha
MOCTABJICHI NUTaHHS B YCHIA abo mNHUCHMOBIA (opMmi, 3HAETbCA Ha

NpoOJIEeMHUX MUTAHHIX J1a00pPaTOPHOT pOOOTH.

Po6oTa BUKOHaHA y BCTAHOBIIEHUH TEPMiH, OXaltHO odopmIIeHa, 3BIT 100pe
CTPYKTypOBaHUN Ta Mae chOpMyJbOBaHYy METY, 3aBJIaHHsS, TEOPETHUYHI
B1JJOMOCTI, MOPSAIOK BUKOHAHHS, BUKOPUCTAHE o0nagHaHHS,
MPUCTOCYBAaHHSA, OCHOBHI Ta JONMOMIXHI Marepianu. IlpakTuuHa yacTuHa
3aBlaHHs Oyna BUKOHaHa 3100yBaueM camocTiiHo. [Ipu 3axucti pobotu
3100yBay Ha/Ja€ YUTKU Ta BIPHI BIJIMOBIJI HA MOCTABJIEHI MUTAaHHS B YCHIM

a00 nucbMOBIi popmi.

Pobora BuKOHaHa y BCTaHOBJEHUN TepMiH. BukoHaHna camoctiiiHo abo y
rpymi, 4iTKO cOopMynbOBaHI MeTa, 3aBllaHHs, MOPSIAOK BUKOHAHHS;
Ha3BaH1 BUKOpUCTaHE 00JIaJHAHHS, TPUCTOCYBAHHS, OCHOBHI Ta TOMOMDKH1
Marepianud. Y 3BITI cOpMyIbOBaHI Ta BU3HAYEH! TOJOBHI TEOPETHUYHI

B1JIOMOCTI, YITKO C(hOPMYJIbOBaHI BUCHOBKHU.

Pobora BHUKOHaHa y BCTAaHOBJIEHHMA TepMiH. 3700yBay BHUKOHYE
nabopatopHy poOOTYy 3TiIHO 3 3aBAaHHSIM, 1HOJ1 MICHS KOHCYJbTaIlil
BUKJIaJjaya; B I[UIOMY NPaBWIbHO CKJIAJa€ 3BIT 3 HABEJCHHSIM Y HbOMY
METOI0, CTUCIIUMH TEOPETUYHHUMH BIIOMOCTSAMH, 00JIaJHAHHSAM, MOPSIAKOM

BUKOHAHHS poOOTH, OJIepKaHUMU pe3yJbTaTaMU Ta POOUTH BUCHOBKH.

Pobora BHKOHAHA 3 TMOPYIIEHHAM BCTAaHOBJICHHUX TEPMiHIB. 3100yBay
BUKOHYE JIaOpaTopHy pOOOTY 3riJHO 3 3aBJAHHSAM, I1HOAl MICJ
KOHCYJIbTallll BUKJIaJay4a; B IIJIOMY MPaBWIBHO CKJIAJA€ 3BIT 3 HABEJCHHIM

Y HbOMY METOI0, CTHUCJIMMU TCOPCTUUHHNMU BiIIOMOCTSIMI/I, O6HaIIHaHH${M,
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ban Kpurepii ouinroBanus

MOPSAJIKOM BHUKOHaHHS pOOOTH, OJEpKaHUMHU pe3yJibTaTaMU Ta POOUTH

BHUCHOBKH

Pobora BHKOHAHA 3 TMOPYIIEHHSAM BCTAaHOBJIECHHUX TEPMiHIB. 3100yBay
1 | BUKOHYe jabopaTopHy poOOTY MiJ KEPIBHUIITBOM BHUKJIAJaya; CKIIaJICHUI

3BIT MICTUTh HETOYHOCT1 Y BUCHOBKAX Ta MOMUJIKH.

0 | PoGoTa He BUKOHYBajacs.

IHoTrouHuii MOAYJIbHHH KOHTPOJIb Y GOpMI TeCTyBaHHA

[TpaBunbHUX 100 | 90 80 70 60 50 | 40 | 30 | 20 | 10
BiATIOBiACH, %0

ban 12 11 10 9 8 7 6 4 3 |2

IIpoOJsieMHe cuTyaniiiHe 3aBIaAHHA

[IpoGnemue curyariiiHe (keiicoBe) 3aBlIaHHS 3a 3MICTOM MaKCUMaJbHO
HaOJIMKEHO JI0 peayibHO1 MpodeciiiHoi AISIBHOCTI 3/100yBaya BHUIOI OCBITU 1
CKJIaJaeThes 3 8 MiA3aBlaHb 1 MICTUTh 00'€THAH1 BIIOMOCTI MPO HHUX. 3aBJIaHHS
BUKOHYETHCS Y MHCbMOBOMY BHIJISIAI Ta MICTUTh KOHKPETHI BIAMOBIAL, KOXKHA 3
axoi (kpiM migzaBaanHs Ne 6) oriHoeThes sk 1 6ain. IligcymkoBa oifiHka 3a HOro
BUKOHAHHSI CKJIQJJAEThCS 3 OL[IHKMU 3a KOXHY BIPHY BIAMOBIAb. SKIIO Mif3aJaHHsA
HE BHUKOHYEThCS a00 BHKOHAHO HENpPAaBUJIBHO, TO OIIHKA HE HAaJaeThCcsA. 3a
OaxkaHHsiM  3100yBaya  OIliHKAa  MOXe  OyTH  BIJKOPETrOBaHOK  3a
YMOBaMUJOOMpPAIIOBAHHS Ta HaJaHHS BIpHOI BiAmoBiai. Skmo npobieMHe

cUTyalliiiHe 3aBJJaHHsI HE BUKOHYEThCS, TO 3700yBau oTpumye 0 Gais.

IIpukiag npodaeMHOro CUTYaliHHOI0 3aBAaHHS Ta KPpUTEPil
OLIHIOBAHHS

XKapowminni crutaBu cuctemMu Ni-Cr BUKOPHUCTOBYIOTBCS ISl BUTOTOBIICHHS
HarpiBaJbHUX €JIEMEHTIB IMeuei 1 MOOYTOBUX EJEKTPONPUBOJAIB, MA€ BHUCOKY
CTIMKICTb A0 Hakumy. 3ajisd BHU3HAYEHHS JOIUIBHOCTI 3aKymiBal IS
MIANPUEMCTBA  BIIJAUIOM  MApPKETHUHTY  JIOPYYEHO TEXHOJIOTIYHOMY  OKOpPO
po3ibpartucs y npobieMHOMY NuTaHH1. JlJig IbOro 1HKE€HEep MOBUHEH:
1) naBecTH npuKIaau Mapok ciuiasis (1 dan)

2) HaBeCTH ix XiMiunuit ckian (1 oan)
13




3) migiOpaTy BiINOBIMHY JiarpaMy ctaHy nojBiiiHoro cruiaBy (1 6an)

4) mpoaHai3yBaTu B3a€EMOJIi10 KoMIIOHeHTIB (1 dan);

5) Bu3HauUTHCS 3 copTaMeHTOM noctaBku (1 oan)

6) HaBecTH (hi3MKO-MEXaHI4YHI BIACTUBOCTI HamiB(aodpukaTis (3 danu)

7) Ha3BaTH METO/HM BUTOTOBJICHHS 3arotoBok (1 6an)

8) HaBeCTH METOJIM 1 PeIKUMHU 10AaTKOBOI 00poOkH (1 6an)

MakcuMmainbHa KiTbKICTh 0aiB
dopma KOHTPOJIIIO
neHHa ¢popma 3a04Ha popMma
Bukonanns : : : :
: 6 1.p. x 6 6anmiB = 36 GamiB | 6 J1.p. x6 O6aniB = 36 OaniB
71a00paTOPHUX POOIT
Hotourmit 2 MKPx12 Garis = 24 Gann | 2 MKPx12 6anis = 24 6am
MOJYJIbHUI KOHTPOJIb
Bukonanns
NpOOsIeMHOrO 10 Garin 10 Garin
CUTYaI[IHHOTO
3aBJaHHs
Bceboro 6anis 70 70
HincymMmKoBHiI KOHTPOJIb
Ex3amen
IIpukian ek3amMeHawiifHOr o OieTy
Biner Ne XXXXX
1. OxapaktepusyiTe 3arajibHy TEXHOJIOTIYHY CXEMYy BUTOTOBJICHHS BUJIUBKIB

(10 6anis)

2. Ha3BiTh OCHOBHI THIM TOKapHUX Pi3LiB 3a Bugamu oopooxu (10 6ais)
3. Po3kpuiiTe XIMIYHUNA CKJIaJ,, NMPU3HAYEHHS Ta SIKICTh HACTYIHUX MapOK
ctaimi: 9X4M3D2AI'CT, 12X18HIT, Crl (10 6a.iB).
YcHa (a0 nmucbMoBa) BianoBiab (1 nutanus - 10 OaiB)
ban Kpurtepii ouiHroBaHHS
3n00yBau  BUIBHO BOJOJIE MaTepiaJioM, 3HA€ OCHOBHI TEXHOJOTl
10 | BUTOTOBJICHHSI MaTepialiB Ta 3arOTOBOK 1 BHPOOIB 3 HUX, OCHOBHI BUIHU

YCTaTKyBaHHS 1 IHCTPYMEHTY ISl PI3HUX TE€XHOJIOr1id 0OpoOKHU Marepialis;
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3Hae OynoBYy MeTajiB 1 CIUIaBiB, METOAM MOOYJOBH Jiarpam CTaHy
JBOKOMIIOHEHTHUX CHCTEM, BIUTUB JAe(QOpPMYBaHHA Ha CTPYKTYpy Ta
BJACTUBOCTI ~ MaTepiajlly, BIUIMB  TeMIepaTypd Ha  PIBHOBaXHI

MEPETBOPEHHS B CILJIaBAX.

3100yBay 3Ha€ OCHOBHI TEXHOJIOT1i BATOTOBJIEHHS MaTepialiiB 1 iX 00poOKH,
OCHOBHI BUWJHM YCTAaTKyBaHHS /JIsi BUTOTOBIICHHS 3arOTOBOK Pi3HUMH
TEXHOJIOT1IMH, 3Ha€ OyZOBY METAJIIB 1 CIJIaBIB, Ma€ OCHOBHI YSIBJICHHS IIPO

PIBHOBaXKH1 IEPETBOPEHHS B CILJIaBAX.

3n00yBauMae ysBIICHHSI POOCHOBHI T€XHOJOT1i BUTOTOBJICHHSI MaTepialiB
1 iX 0OpoOKHM Ta OCHOBHI BUJIU YCTaTKyBaHHS, Ma€ YSIBJICHHS MPO OyAOBY
MEeTaJiB 1 CIUIaBIB, IEPETBOPEHHS B CIUIaBaX MpU HarpiBaHHI 1

OXOJIOJPKCHHHI.

3n00yBauMae ysBIICHHSI IPOOCHOBHI T€XHOJOT1i BUTOTOBJICHHSI MaTepialiB
1 iXx 00poOKM, 3HAa€ OCHOBHI BUJM 3arOTOBOK, MA€ YSIBJIEHHSA Mpo OyIOBY

METAJIIB 1 CIUIABIB.

3n00yBauMae ysBIICHHSI IPOOCHOBHI T€XHOJOT1i BUTOTOBJICHHSI MaTepialiB

11X 00poOKHU Ta OyJOBY METAJIIB 1 CILJIABIB.

3100yBau HE OPIEHTYETHCS Yy MaTepianax MUTAHHS, HE MOXKE BIIMOBICTU Ha

JIOJIATKOBI ITUTAHHS 32 3MICTOM HABYAJIBHOI JUCIUAIUIIHA

8. Kpurepii ouiHi0OBaHHS pe3y/ibTAaTIB HABYaHHA

[enna ¢popma 3aouna ¢popma
Bua podoru Bbamu Bua podoru Bamu

Jlaboparopna poboTa 6 Jlaboparopna poboTa 6
No 1 No 1

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

T3
Jlaboparopna poboTa 6 Jlabopartopna poboTa 6
No 4 No 4
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Jenna ¢popma 3aouna popma
Buna podoru Bamu Bua podoru Bamu
Jlaboparopna poboTa Jlaboparopna poboTa
TS5 6 6
No 5 No 5
Jlaboparopna poboTa Jlaboparopna poboTa
T6 6 6
No 6 No 6
[ToTounuu [ToTounu MoayIBHUMN
T 1-4 ) 12 a4 12
MOJYJIBHUI KOHTPOJIb KOHTPOJIb
[ToTounuu [ToTouHur MOIyIBHUI
T 5-7 y 12 a4 12
MOJYJIbHUI KOHTPOJIb KOHTPOJIb
[IpoGnemue [IpobGnemue cutyarriiine
T 1-7 | PObICY 10 | P yatt 10
cUTyalliiHe 3aBJaHHs 3aBIaHHs
Bceboro 70 | Bcworo 70
9. 3aco0u HABYAHHA
J171s1 3aCBOEHHS JUCHUTLIIHUA 3aCTOCOBYIOTHCSI:
o KOHCIIEKT JIEKII1i (eeKTPOHHUI pecypc);
o METOJMYHI BKa3IBKM JI0 BHUKOHAaHHS JIaDOpaTOpHUX poOIT Ta
CUTYallIMHUX 3aBAaHb (EEKTPOHHUHN pecypc);
o CJIEKTPOHHUN KaTaJIor MIKPOCTPYKTYp BYTJICLIEBUX Ta JIETOBaHUI

cTaneil (3okpeMa TepMOOOpOOJICHMX), YaBYHIB, KOJbOPOBUX METaliB 1 CILIABIB,

MOPOIIKOBUX 1 KOMIO3UUIMHUX MaTepialliB, HAMMJIEHUX MOKPUTTIB;

o UIIOCTpaTUBHI ~ Marepiaid  (30kpema  anb0oOM  CTPYKTYp  Ta
MikpogoTorpadiii);
o nabopaTopHl 3pa3Ku BYTJCHEBUX Ta JIETOBAHUM cTajed (30Kkpema

TepMOOOPOOJICHNX), YaBYHIB, KOJHOPOBUX METaNIB 1 CIUIaBIB, MOPOIIKOBUX 1

KOMITO3ULIIHUX MaTepianiB, HAMUJICHUX NOKPUTTIB;

o nabopatopHe OOJIaHaHHS JUIS  JOCHIKCHHS BJIACTMBOCTEH 1
CTPYKTYpH,
° JIEMOHCTpaIliiiH1 CTeHIH, TUIAKaTH, BiI€O(PIEMHU.
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10. PexoMeHa0BaHi [JKepesa iHgopmanii

OcHoBHa JiTepaTtypa

1. Marepiano3naBcTBo: HaBd. nociouuk / B.I Bysuno, B.I1. Cepatok, A.B.
SABopcbkuit, O.A. Taiinait: {uinpo: HTY «/I1», 2021. 243 c.

2. TexHoNorisl KOHCTPYKUIMHMX MarepiaiiB Ta MaTepialo3HABCTBO: HaBY.
MociOHUK: 2-¢ Bi., mepepol 1 gomosH. / B. JI. Tlaxapenko, M. M. Mapuyk, O. B.
[Taxapenko. PiBae: HYBI'TIL, 2018. 252 c.

3. TexHonOris KOHCTPYKLUIMHUX MarepiajiB Ta MaTepiajJo3HaBCTBO: HaBY.
nocionuk / JI. I'. boaposa, I'. M. Kpamap, f.0. Koanbuyk, 1. B. Kosb.
Tepuonuns : @OII [Nansauns B. A., 2023. 157 c.

4. JIlupapHe BHUPOOHHUIITBO YOPHUX 1 KOJbOPOBHX METAJIIB: HABY. MOCIOHUK:
BUJAaHHs Jpyre, poonpaunboBane / B. E. Xpuumko, O. B. Mensiino.
Huinponerposcrk : HMet AY, 2015. 198 c.

JlonoMixkHa jiTtepatypa

5. IlinBumienHs (i3MKO-MEXaHIYHUX BIJIACTUBOCTEH METaliB 1 CIUIaBIB Ta
HalMJICHUX MOKPUTTIB  (OPMYBAHHSAM  MOJIraHi3aliifHOI  HaHOMAacIITaOHOI
cyoctpykrypu: moHorpadis / O. M. Jlyoosuii, A. A. Kapnuenko, M. M. boGpos,
T. O. Maxkpyxa. Muxkonais : HYK, 2023. 192 c.

6. [rmKeHepHe MaTepialo3HABCTBO : MIIPYYHHUK JIJIS CTY. BHIL. HABY. 3aK. /
O. M. Jly6osuii, FO. O. Kasumupenko, H. FO. JleGenera ta in. Muxonais : HYK,
2009. 444 c.

7. 30ipHUK Ja0OpaTOpHUX POOIT 3 JUCHUIUTIHU «MaTepiaao3HaBCTBOY
Hy6osuit O.M., Jlebenera H.1O., Topy6apora C.M. Muxkonais: HYK, 2011. 96 c.
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