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Teopist i TexHoJorisi TEpMiYHOI 00pPOOKH

Tun pucuunIinm O00B’sA3K0Ba

OcBiTHiii piBeHb [lepmmii (baxanaspcovkuti)
MoBa BUKJAJaHHA VYkpaincbka

Cemectp 3

KisibKicTh BCTAHOBJIEHHX KPETUTIB 6,0

EKTC

®opMHu HABYAHHS, IVl AKUX JleHHa, 3a04Ha

BHKJIAJAETHCA zmcummina

Pe3y.111>TaTn HaBYaHHHA

CryneHT, SKUi YCHIIIHO 3aBEPIIUB BUBYCHHS IUCIHUILTIHH, MA€E: TOCKOHAJIO BOJIOIITH
podeCiiHOI0 TEPMIHOJIOTIEIO0 Ta OCHOBHUMH MOHATTSMH 3 JUCITUILUTIHHU, BOJIOAITH JIOT1KOIO Ta
METOJ10JI0Tit0 HaykoBoro mizHaHHs. ( [IPH 2). BusnauaTtu exos0riyHo HeOe3MneuHi Ta IKiTUBI
(baxTopu npogeciitHol AiIBHOCTI HUIIXOM MONEPEAHbOT0 aHali3y Ta KOPUT'YBaTH 3MICT
JISITBHOCTI 3 METOIO TOTNEPEIPKEHHS] HeTaTUBHOTO BIUIMBY Ha HaBKoyMIIHE cepenosuie. [I1PH 5.
Busnavatu exosoriuno Hebe3neyHi Ta WK UIMBI pakTopu npodeciiHol AisUIbHOCTI HIISIXOM
MOTNIEPETHHOTO aHAJI3Y Ta KOPUTYBATH 3MICT AISUTHHOCTI 3 METOIO TTOTIEPEIKEHHSI HEraTUBHOTO
BIUIMBY Ha HaBKoJHIIHE cepenoBuie. [IPH 6. JlorpuMyBatucs BUMOT rajly3eBUX HOPMAaTUBHUX
JIOKYMEHTIB.

[TPH 12. 3HaTu iHXeHepH1 AUCHUIUTIHY, IO JIeKaTh B OCHOBI CIENialbHOCTI, Ha PiBHI,
HEOOX1THOMY JUISl TIOCSITHEHHS 1HIIMX Pe3yJIbTaTiB IPOrpaMH, B TOMY YHUCJI1 MaTH MIEBHY
0013HaHICTh B iX ocTanHiX AocsrHeHHsaX [IPH 14. BukopuctoByBatu y nmpodeciiiHiil QisiibHOCTI
€KCIIEPUMEHTAJIbHI METOAM JIOCIIKEHHSI CTPYKTYPHHUX, (PI13UKO-MEXaHIYHUX, €NeKTPOPI3UIHUX,
MarHiTHUX, ONTHYHUX 1 TEXHOJOTIYHUX BiacTuBOCTer Matepianis. [IPH 17. 3niiicHioBatu
TEXHOJIOT1YHE 3a0e3MeueHHs] BUTOTOBIIEHHS MaTepiaiiB Ta BUpoOiB 3 HuX. [IPH 18. Bussnsatu,
(dbopMyIOBaTH 1 BUPILITYBAaTH MaTepialo3HaByi 3aBIaHHs BiIMOBIIHO JI0 CHELIaTbHOCTI;
PO3YMITH BaXJIMBICTh HETEXHIUHUX (CYCHIBCTBO, 3/10pOB's 1 6e31eKa, 0XOPOHA HaBKOJIHUIIIHBOTO
CepeoBHINa, EKOHOMIKA, MPOMHUCIOBICTh) oOMexeHb. [TPH 20. 3naxonutu notpidbHy
iH(dopMallio y JiTepaTypi, KOHCYJIbTYBAaTHCS 1 BAKOPUCTOBYBATH HAyKOB1 0a3M JaHUX Ta 1HIII
BIJIMOBIHI JKepena iHopmallii 3 METOI0 JeTalbHOTO BUBYEHHS 1 JOCIIKEHHS 1TH)KEHEPHUX
MUTaHb BiAMOBIAHO A0 cremianizarii. [IPH 23. BomoxitTu meTonamu 3a6e3nedeHHs Ta KOHTPOITIO
skocTi MatepianiB. [TPH 26. 3HaHHS OCHOBHUX TEXHOJIOT1H oep>kaHHs, 00poOIeHHS,
BUIIPOOYBaHHs MaTepianiB Ta yMoB ix 3actocyBaHHs. [IPH 31. Po3po0nstu TexHOIOTI4HI
IpoIlecy BiHOBJICHHS 3HOLICHUX ITOBEPXOHb JIeTaje aBTOMOOLIIA .



3MicT HABYAIBHOI JUCHUIJIIHY . 3arajabHi BiIOMOCTI PO (ha30Bi 1 CTPYKTYPHI TEPETBOPEHHS,
K1 B1I0OYBaIOTHCS B CTaJIi IPU HArpiBaHHI Ta OXOJIOJDKEHHI, X BIUIMB Ha BIacTuBOCTi. dakropw,
110 BIUIMBAIOTh HA PE3yJIbTAT TePMiuHOi 00poOKH. Brimue TemnepaTypu Ta MIBHIKOCTI
HarpiBaHHS Ha 3€pHO aycTeHiTy. [lepeTBopeHHsl, 0 BiAOYBAIOTHCS MPU OXOJIOKSHHI CTall —
HETepepBHOMY Ta i30TepMiuHOMY. MapTeHCHT, 0COOIMBOCTI YTBOPEHHS, Oy10Ba Ta
BJIaCTUBOCTI. [lepeTBOpeHHs pu HarpiBaHHI MAapTEHCHUTY. BIUINB Jleryrounx eJIeMeHTiB Ha
HepeTBOPEHHS IIPU HATrpiBaHHI Ta OXOJIOHKEHHS cTaji. TexHooris mpoBeIeHHS OCHOBHUX BHIIB
TepMiuHOT 0OpPOOKH: Binany, HopMaji3arllii, TapTyBaHHs, BiMycKy. HarpiBaibHi mpucTpoi.
OxonomxyBanbHi cepenoBuina. [loBepxHeBe rapTyBaHHS: BUIH Ta PEXKUMHU. TeXHOIOTis
IPOBEICHHS XIMIKO-TepMiuyHOI 0OpOOKH: IeMEeHTallii, a30TyBaHH, iaHyBaHHs, OOpyBaHHS.

IIpepexBizuTu. Jucnumiina € BuxigHor, 6azyerses Ha 3HaHHAX 3 O311.02 — dizuxu; O3I1.03. -
ximii, O3II. 06. — ImxenepHa i komn,fotepHa rpagika. O3I1 .09. — «TexHomOTis KOHCTPYKLIHHIX
matepianiBy», OIIIL. 07. - «Beryn o cneniansHocTi»., OIII.08. — «Matepiano3HaBCTBOY.

KopexBizutn OIIIL.04. «/letani mammny, OIIII.14. «HamnaBnenns 1 HanuiaeHHs». OIIILL 15 -
«By3zmu teprsa», OINII.16. «PeMOHT i BiTHOBIEHHS MaIlIMH.

3anjiaHoBaHa HaBYaJbHA [isJIBHICTB: Jeknid 34 rox., mabopatopui poboru 34 rof.,
MpaKTUYHI HE 3aIJIaHOBaHi, caMocTiiiHa podoTta 112 rox., pazom 180 rom.
@®opmu (MeTOAH) HABYAHHSA: JEKIii (3 BHKOPHCTAaHHSIM METOHIB NPOOJIEMHOTO0 HaBYaHHS i

Bi3yauizailii); 7a00paTopHi 3aHATTS (3 BAKOPUCTAHHSM METO/IB CTPYKTYPHOTO aHaJI3y; CaMOCTiiHa
poOota (iHAuBiAyaIbHI 3aBAAHHS).

@opMH OUIHIOBAHHS Pe3yJbTATIB HABYAHHA. 3aXUCT Ja0OpaTOpPHHUX pOOIT; Tpe3eHTalis
pe3yIbTaTiB BUKOHAHHS 1HAMBITyaJbHHUX 3aB/JaHb; IMHCbMOBE OMUTYBaHHS (TECTYBaHHS).

Buj ceMecTpOBOro KOHTPOJIIO: 3alliKk — 3 ceMecTp.

HaguanabHi pecypcu:

1. dauenko C.C., Jomeukina I. B., Monsia A.O., [TnemakoB E.I. Marepiano3nascTso.:
[Minpyunwuk / 3a pen. mpod. C.C. Isuenko. - Xapkis: XHAZLY, 2007. — 440 c.

2. TlonoBuu B. TexHoorist KOHCTPYKIIMHNUX MaTepianiB 1 MaTepiano3HaBcTBo. K.1.JIbBiB. 2000.
—264 c.

3. 'apuens B.M. Marepianosnasctso. [lingpyunuk. - K. Konnop. 2009. 386 c.

4. Ipodot O.C. Makpo - 1 MikpocTpykTypa metainiB Ta criasis / O.C. [Ipodot, O.I1. babak,
0.0. HikiTin. - Bug. 2-re, Bunp., gomnoB. - Xmenpaunpkuii: XHY, 2016. - 55c.

5. Moxopt A.B., Uymak M.I'. Tepmiuna oOpoOka metainiB: HaBuanpauit mocionnk. —K.: JInbinp.
2002. -512c.

6. Teopist i TEXHOJOTiS TEPMIYHOT OOPOOKH: METOAWYHI BKa3iBKHU J0 JIAOOPATOPHHUX POOIT 3
JTUCIUTITIHYU JUTst 3700yBaviB mepiioro (6akaaaBpChKOT0) PiBHSI BUIIOI OCBITH CIICIIAIBHOCTI
132 «MarepianozaasctBoy» / O.C. [po6or. - Xmenpaumbkuii: XHY. 2022. 35 c.

7. Marepiaio3HaBCTBO: METOAMYHI BKa31BKH 3 JUCITUIUTIHY JI0 CAMOCTIHHOT poOOTH CTYACHTIB
1H)KEHEPHO - TeXHIYHUX HanpsamiB miarotosku / Ipodot O.C. - Xmensauupkuii: XHY, 2016.
140c.

8. MonaynbHe cepenoBuile it HaBdaHHs. Jloctyn 1o pecypcey: https://msn.khnu.km.ua.

9. MonayneHe cepenonuie s HasdanHs MOODLE. [{octyn 1o pecypcy:



https://msn.khnu.km.ua/

https://msn.khnu.km.ua..
MonaynpHui Kypc A7l TUCTaHIiiHOI opmu HaBuaHHs JlocTyn 110 pecypcey:
http://dn.khnu.km.ua/dn/k_ list.aspx?bk=T.

Bukaanau: kana. TexH. Hayk, gomneHT [pobot O.C.

JIMCT TNOI'OJPKEHHA

[Hiianm, mpi3BuIe

[Tocana Ha3Ba ¢akynbrery [Tinrmc [Himianm, npi3Buie
Hekan (3actynHuk)  DakyabTeTy B.II. OnekcanapeHko
1HKeHepii,

TPAaHCHOPTY Ta
apXiTeKTypu

2. IlosicHIOBAJIbHA 3aIIMCKA

Hucuumtina «Teopist 1 TeXHOIOTisS TEpMiYHOT 00pOOKH » € (PyHIaAMEHTATBHOIO TIPH
migroroBui (axiBiiB 3a criemianbHicTI0 «Marepiaao3HaBCTBO». 3HAHHS 3aKOHOMIPHOCTEH 3MIHH
CTPYKTYPH CTaJIl IIPU HArPIBaAHHI Ta OXOJIOHKCHHI JI03BOJIMTH IH)KEHEpaM ITiJT 4ac PEMOHTY Ta
00CITTyTOBYBaHHsI TEXHIKH pO3pOOIISITH eeKTUBHI PEXKUMH TEPMIYHOI 00pOOKH JeTarneid MaIvH s
(opMyBaHHS 3aJaHUX BIACTHBOCTEH.

Hucrtumnnina «Teopist 1 TEXHOJIOTIS TEPMIYHOI OOPOOKI» € 00O0B’SI3KOBOIO JAHCITUTLTIHOIO
HaBYaJIbHUX IJIAHIB 1 3aliMa€ MPOBIAHE MICLIe Y MIArOTOBII OaKalaBpiB 3a CHEI1aIbHICTIO
«Matepiano3HaBCTBO».

BuBueHHs TUCIUTUTIHY J03BOJISIE 37100yBavyaM BHUIIIOI OCBITH 3pO3YMITH TEOPETUYHI OCHOBH
($a30BUX Ta CTPYKTYPHUX MEPETBOPEHb, SIK1 BIIOYBAIOTHCA B CTAJISAX M1 Yac TEPMIYHOI Ta
XIMiKO-TepMI4HOT 0OpOOKH; TEXHOJIOT1i BUKOHAHHS OIepaliil Bianaty, HopMai3aiii,
rapTyBaHHS Ta BIJAIMYCKY [l (POpMYBaHHS €KCIUTyaTal[iiHUX BIACTUBOCTEH KOHCTPYKLIHHUX Ta
IHCTpYMEHTAJIbHUX MaTepiaib.

IpepexBizuru: Jucuuminina 6a3zyerhes Ha 3HaHHAX 3 O3I1.01- matematuxu O3I1.02 —
¢13uxu; O3I1.03 - ximii, O3I1.09- «Texnounorii KOHCTpYKIiitHUX MaTepianiBy, OIIIL. 07 -
«Bctyn 1o cnernianpHocTi». OIIII. 08 «MaTtepiago3HaBCTBO»

KopexBizutu: OIII.04 «/letani mammay, OIIIl.14 «HannaBneHHS 1 HAUICHHS,
OINII.15 - «By3mu teptsi», OIII.16 «PeMOHT i BiTHOBJIEHHS MaIlIuH».

Komnemenmnocmi - 3araabni komnerentHocTi (3K) 3K.02. 3naTHicTh 3acTOCOBYBaTH
3HaHHS Y npakTu4HuX cutyanisx. 3K.06. 3gatHicTs 10 amanTaii Ta Aii B HOBiM cutyarii. 3K.12.
[Tparaenns 10 30epe’KeHHs] HABKOJIMIITHBOTO CEPEIOBHIIIA.

Cneniaasbhi (¢paxoBi, npenmerni) komnerenTHocTi (PK) OK.01. 3naTHICT 3aCTOCOBYBATH
BIJIMOBI1/IHI KUTHKICHI MaTeéMaTH4Hi, (Pi3U4H1 1 TEXHIYHI METOIM 1 KOMITFOTEPHE MPOTpamMHe
3a0e3neyeHHs 1S BUPILLEHHS 1H)KeHepHUX MaTepiano3HaBuux 3apaanb OK.02. 3xatHicTs


https://msn.khnu.km.ua/
http://dn.khnu.km.ua/dn/k_%20list.aspx?bk=Т

3a0e3nevyBaru sKicTh MarepiaiiB Ta BupoOiB. ®K.03. 3naTtHICTh €PEKTUBHO BUKOPUCTOBYBATH
TEXHIYHY JIITEpaTypy Ta iHII JpKepena iHopmarii B rairy3i marepiano3nasctsa. PK.06.
31aTHICTh BUKOPUCTOBYBATH MPAKTUYHI iIH)KEHEPHI HABHYKHU TPU BUPIIICHH] TPOoQeciiHuX
3apnanb . @K.09. 3naTHiCTh 3aCTOCOBYBATH Cy4acHI METOM MaTEMATUYHOTO Ta (i3UIHOTO
MO/JICITIOBAHHS, TOCIIKEHHS CTPYKTYPH, (QI3UYHUX, MEXaHIYHUX, (DYHKIIOHAIBHUX Ta
TEXHOJIOTTYHHMX BJIACTUBOCTEH MaTepiaiB JJIs BUPIIICHHs MaTepiaio3HaBuux mpoodiaem. OK.10.
3aTHICTh 3aCTOCOBYBATH HABUYKH POOOTH 13 BUNPOOYBATHHUM yCTATKYBAHHSM JJIsl BUPIIICHHS
Matepiano3HaBuux 3aBaanb OK.11. 3gaTHicTs opraHizyBaTH poOOTY BiIIOBITHO 10 BUMOT
Oe3IeKH KUTTEMISIIBHOCTI 1 oxoponu mparii. @K.13. 31aTHICTs BpaXxOByBaTH €KOJIOTI1UHI Ta
KOMEpIIiiiHI MipKyBaHHs, 110 BIUTMBAIOTh Ha peajtizaiito TexHiunux pimeHs. OK.14. 3xaTHicTh
JOTPUMYBATUCS MPOPECIHHUX 1 ETUYHUX CTAaHAAPTIB.

Ilpozpamni pezynemamu nasuannsn (I1PH) . (TIPH 2). Buznauatu ekosoriuno Hebe3neyHi Ta
IKiAMB1 pakTopu npodeciiHol TiSUTBHOCTI MIITXOM MOTIEPETHBOTO aHaJli3y Ta KOPUTYBATH
3MICT JiSUTBHOCTI 3 METOIO MONEPEHKEHHS HEraTUBHOTO BIUIMBY Ha HABKOJIUIITHE CEPEIOBUIIIE.
[TPH 5. Bu3nauaTu ekoyoriyHO HeOe3IMeuHi Ta MKiATUBI GakTopu MpoeciitHOl NisITBbHOCTI
[UIIXOM MOTNEePEAHHOr0 aHANI3y Ta KOPUTYBATH 3MICT JiSUTBHOCTI 3 METOIO MONEPEHKEHHS
HEraTHBHOIO BIUIMBY Ha HaBKosnuIiHe cepenoBuuie. [IPH 6. JlorpumyBartucs BUMOT rairy3eBUX
HOPMATHUBHUX IOKYMEHTIB.

[TPH 12. 3HaTu iHKEHEePHI TUCIUTUTIHA, 10 JISKATh B OCHOBI CIICIIaIbHOCTI, HA PiBHI,
HEOOX1THOMY ISl TOCSITHEHHS 1HIIMX Pe3yJIbTaTiB MPOTrpaMu, B TOMY YHCIIi MaTH MIEBHY
o0i3HaHiCcTh B iX ocranHix gocsrHeHHsX [IPH 14. BukopucTtoByBatu y npodeciiHiil AisiTbHOCTI
eKCIIEPUMEHTAJIbH1 METOAH JIOCIIKEHHSI CTPYKTYPHHUX, (PI3UKO-MEXaHIYHUX, €NeKTPOdI3UIHUX,
MarHiTHUX, ONTHYHHX 1 TEXHOJIOTIYHUX BIacTuBocTed Marepianis. [IPH 17. 3xiiicHioBaTi
TEXHOJIOTTYHE 3a0e31eUeHHsT BUTOTOBJICHHS MaTepialiB Ta BUpoOiB 3 HuX. [IPH 18. Bussnsaru,
(dbopMyITIOBaTH 1 BUPINITYBaTH MaTepiaOo3HABYI 3aBJIaHHS BiIITOBITHO 0 CHEIIaIbHOCTI;
PO3YMITH BaXKJIMBICTh HETEXHIUHUX (CYCHIILCTBO, 3/I0POB's 1 Oe31MeKa, 0XOPOHA HAaBKOJIHUIIIHEOTO
cepeoBHILa, EKOHOMIKA, TPOMHUCIIOBICTh) oOMexeHb. [IPH 20. 3naxonutu notpiOny
iH(popMallio y JIiTepaTypi, KOHCYJIbTYBaTHUCS 1 BAKOPUCTOBYBATH HAyKOB1 0a3u TaHUX Ta 1HII
BIJINOBI1JIHI JKepesna iHpopMallii 3 METOI I€TaTbHOTO BUBYECHHS 1 TOCIIKEHHS 1H)KEHEPHHUX
MUTaHb BiAMOBIIHO 1o creriamizanii. [IPH 23. Bonoaitu metogamu 3abe3mneueHHs Ta KOHTPOJIIO
axocti MatepianiB. [IPH 26. 3HaHHS OCHOBHMX TEXHOJIOT1H 0O/iep KaHHsI, 00POOIIEHH,
BUIIPOOYBaHHs MaTepiaiB Ta yMoB ix 3actocyBaHHs. [IPH 31. Po3po0astu TexHoor1uH1
MPOLIECH BIJHOBJIEHHS 3HOLLIEHUX [TOBEPXOHb JIeTallell aBTOMOOLIS .

Mera paucuMmiiiHM - TIATOTOBKA (DaxiBLIB, 3JaTHUX [JO BUBYEHHS TEOPETUYHUX OCHOB
NepeTBOPEHb, SKI BIOYBAalOTbCS B CTadl NpHU HAarpiBaHHI Ta OXOJIOJKEHHI, OCOOIMBOCTEH
MapTEHCUTHOrO Ta OEWHITHOTO NMEPETBOPEHb, CYTI MPOLECIB, SIKI BiOYBAIOThCA MiJ] Yac BIJITYCKY
cTanl Jull HOAAIBIIOrO NPaKTUYHOTO 3aCTOCYBAaHHS M1l 4ac PO3pOOKH TEXHOJIOTITYHUX MPOLIECIB Ta
BIPOBA/DKEHHS X y BUPOOHUIITBO.

[TigroroBka ¢axiBLiB, 3AaTHUX PO3B’A3yBaTH TEOPETUYHI Ta MPAKTHYHI 3aB/IaHHS, [TOB’A3aHi 3
BIIPOBA/PKEHHSIM OCHOBHHX BHUJIIB TEPMi4HOT OOPOOKH.

IIpeomem oucyunninu. IPeIMETOM TUCITUTUTIHU € TEOPETUYHI OCHOBU TEPMIYHOT 0OPOOKH Ta
TEXHOJIOT1sl BAKOHAHHS PI3HUX BHUIB TEPMIYHOI 00pOOKH JieTajiel MallliH Ta IHCTPYMEHTIB,
OCHOBHI BUM TEPMIYHOI 0OpOOKH MaTepialiiB, 3 SKMX BUTOTOBJISIFOTh JIETalll aBTOMOOUTBHOT
TEXHIKH (CTaji, YaByHH, JaTyHi, OPOH3H, CHIIyMiHH), BUAMU XIMIKO - TepMi4HOI 0OpOOKH,
METO/M J1arHOCTHKY B raiy3i TepMiuyHoi o0poOku. HaykoBi pe3ynbraTi Ta 3100yTKH
CHOT'OJIHIIIHBOTO CTaHy TEOpii Ta TEXHOJOTrii TEPMIYHOI 0OPOOKH.



3asoannsn oucuunninu : opieatyBatu 3BO Ha miATOTOBKY 3 3aCTOCYBaHHS MPOTPECUBHHUX
TEXHOJIOTIYHUX MPOLECIB TEPMIUHOI Ta XIMIKO-TEpPMIiYHOI OOpPOOKH /ISl BiIHOBJICHHS Ta
IiABUILEHHS 3HOCOCTIMKOCTI 1eTaneil aBTOMOO1TiB; PO3KPHUTH (Bi3UUHY CyTh MPOIECIB, SKi
BiZIOYBaIOTHCS B CTAJISAX MIPU HATPiBaHHI Ta OXOJIOJKEHHI; BIUIMB HIBUIKOCTI HarpiBaHHS Ta
OXOJIO/DKEHHSI, TEMIIepaTypH, HarpiBaJIbHOIO CEPEIOBUINA HAa BIACTUBOCTI JA€Talei; BUBUUTH
OCHOBHI BU/IU Ta PEKUMHU MPOBEIACHHS TEPMIYHOT 0OPOOKH.

Pezynomamu nasuannsn. CTyIEHT, SIKAW YCIIITHO 3aBEPIINB BUBYCHHS TUCITUTLTIHHA, TTIOBHHCH:
BMLJIO guKOpucmosgysamu CTalli 17l BATOTOBJICHHS JeTaineit aBro. [Ipusnayatn Bua ta
TEXHOJIOT1I0 ITPOBEACHHS TEPMIUHOT 00pOOKH, 3a0e31meunTr (GOopMyBaHHS CTPYKTYPH 3 BUCOKUMU
MOKa3HUKAMH MEXaHIYHUX XapaKTEPUCTHK; MPU3HAYATH BUJ] Ta PEKUMHU XiMiKO-TEPMIYHOT
00poOKH 1151 3a0€31eUeHHs eKCIUTyaTaIlliiHUX BJACTHBOCTEH JeTaIsIM MallyH.

3. CTPYKTYPA I 3MICT POBOYOI ITIPOI'PAMHU HABYAJIbHOI JUCIIATLJITHA

3.1 CtpykTypa 3a/1iKoBUX KPeIUTIB JUCHUIIIHU

Hasga po3giny KinbKiCTh TOJIMH, BiIBEICHUX HA :

Henna popma 3aouna popma
Cemectp TpeTii JPYTHA

Jlexu. | JIa6. | CPC | Jlekn. | JIao. | CPC
Pozgin 1. Ilpeamer i 3amaui kypey «Teopis 1 2 2 6 2 10
TEXHOJIOT'1Sl TEPMIYHOI 0OPOOKH»
Po3gin 2. TlepeTBopeHHS B CTANISAX MPH 2 2 6 10
HarpiBaHHI.
Po3ain 3. IlepeTBOpeHHs B CTANSX NPU 2 2 7 2 10

0XO0JIO/KEHHI. J{iarpaMa 130TepMi4HOTO
po3nay NepeoxoioKEHOro ayCTeHITY

Poznin 4. MapTeHcuTHE IEPETBOPEHHS B 2 4 7 10
CTaJISIX.

Posznin 5. TlepeTBopenHs B 3arapToBaHiii crami | 2 4 8 2 10
npH ii HarpiBaHHI.

Posznin 6. TexHomoris TepMigHOT 0OPOOKH. 2 8 10

Po3paxyHKu TpuUBaJIOCTI HarpiBaHHs MpU
TepMiuHiid 00poOui. Biaman ta oro BUAHM.

Po3ain 7. Ilpu3HaueHHs Ta 0COOIMBOCTI 2 7 10
MIPOBEJICHHS BiNAIY JPYroro pomay.

Po3nin 8. TexHomorist npoBeeHHs TapTyBaHHs. | 2 7 10
CtpykTypa Ta BIaCTUBOCTI CTaJIl MICIIs

rapTyBaHHSI.

Po3zain 9. TexHomnoris npoBeeHHS BIAILYCKY. 2 6 10

Bunu Biamycky. BruiuB Biamycky Ha
BJIACTUBOCTI CTai.

Poznin 10. Ciocobu rapTyBaHHS CTaIl. 2 2 6 2 10
Po3pin 11. 'apTyBanus crasiB 6e3 2 2 8 2 10
0JIIMOP(HUX MEePETBOPEHb.

Po3gin 12. O6nagHanHs U1 TEPMIYHOT 2 4 6 10
00pOOKH..

Pozmin 13. Tepmiyaa o0poOKka micist 2 2 6 2 10




eMeHTall.

Poznin 14. Tepmiuaa o6poOka rpu npoBeneHi | 2 2 6 10
a30TYyBaHHSI, HITPOIIEMEHTAIII1, [liaHyBaHHS,

OOpyBaHHSI.

Pozmin 15. [ToBepxHEBe TapTyBaHHS. 2 2 6 8
Poznin 16. Bunu ta TeXHOJIOTIS MPOBEACHHS 2 4 6 10
TEePMIYHOT OOpPOOKH 3BapHUX 3’ €HAHbD.

Poznin 17. Tepmomexaniuna o6podka (TMO). | 2 4 6 10
Pasom 3a cemectp 34 34 112 8 4 168

4. IPOT'PAMA HABYAJIBHOI JJUCUILJIIHUA

4.1. 3micT JeKkuiiiHOrO Kypcy

Ne /i1 KinbkicTs
- [Tepenik TeM JeKIii, ix aHOTAIIT TOJIUH
1 2 3
Po3zminl | Ilpeamer i 3amadi kypcy «Teopis 1 TEXHOJIOTIS TEPMIYHOT
00pOOKM».
OcnoBu Tepmiunoi 00poOku. Tepmiuna 06poOka Ta Aiarpama cTaHy
«3amizo-nemenTuT. Kputnani Touku craneid. Knacudikaris BuiB 5
TepMmiuHOi 00poOkwm. [1, ¢. 127-132, 173].
Poznin2 | IlepeTBopeHHs B cTaJIIX IpU HarpiBaHHi: ()a30B1 IEPETBOPEHHS B
CTaJIAX MPU HarpiBaHHI: YOTUPHU OCHOBHI IEPETBOPEHHS B CTaJII.
YTBOpeHHS ayCcTeHITy. 3MiHA PO3MIpy ayCTEHITHOTO 3€pHa.
CtpykTypHa cnaakoBicTe. [leperpis Ta mepemnan cramei. [1, 2

c.157-162] .

Po3nin3 | IlepeTBopeHHs B CTANsAX P OXOJIOMKEHHI. [[iarpama
130TE€PMIYHOT0 pO3Maay IEPEOXOIOIKEHOT0 ayCTEHITY: Tudy3iiiHe
MEPETBOPEHHSI ayCTEHITY TIpH oxoJiopkeHHl . [ToOynoBa giarpamu
130TEPMIYHOrO pO3Majly MEPEOXONOKEHOr0 aycTeHity. [lepiithe | o
NEepeTBOPEHHA B CTANAX. [IpotyKTH nepaiTHOro po3nany
ayCTeHiTy, ix Mop¢outoris Ta BnacTuBocTi. beliniTHe
nepeTrBopenHs. [1, ¢.163 -169 ].




Poznind

MapTeHcuTHE NepeTBOpeHHs B CTasaX. TepMoanHaMika

MapTEHCUTHUX NepeTBOpeHb. OcOoOINBOCTI MAPTEHCUTHOTO
IepeTBOPEHHS BYTJICIIEBUX CTAJEeH: MEXaHi3M mporiecy, OyoBa Ta
BJIACTUBOCTI MapTeHCUTY. MapTeHCUTHA Aiarpama. Brmus
JIETYIOUUX €JIEMEHTIB Ha KIHETHKY MapTEHCUTHOTO NIEPETBOPECHHSI.

Edext mam’sti popmu B crutaBax.  [1, ¢.166, 167- 170 ].

Po3min 5

IlepeTBOpeHHs B 3arapToBaHiil cTaJji nNpu ii HarpiBaHHi.

[TepeTBOpeHHS IpH HarpiBaHHI MAPTEHCUTY (TIEPETBOPEHHS 1T
Yac BiJITycKy). BIumB Temmeparypu BiAIlyCKy Ha CTPYKTypy Ta
BiactuBocCTi craii. [1, ¢.186 -190 ].

Po3xinb

TexHomorist TepMiuyHOi 00poOKHK. Bignan Ta oro BUIH.

Binnan nepmroro poy: roMoreHi3yrouunii Binnan. Bigman mis
3MEHIIEHHS BHYTPIIIHIX HAMpPYy>KeHb, PeKpUCTaTI3a[iiHui ,
BIJIMAN JJ1s1 yCYHEHHS BHYTPIIIHIX HanpyskeHb. [1, ¢.173-178].

Binnan apyroro poay: moBHUII , HEIOBHUM, CHEPOIAN3YIOUHIA,
130TepMivHUH, HOpMaTi3alliiiHHiA, TEXHOJIOT1sI TPOBEACHHS,
BIacTUBOCTI cTaii. JledhekTu Biamany ta Hopmamizamii [1, ¢.176 -
188 ].

I"aptyBanns crani. BuOip remneparypu HarpiBaHHs. Pexxumu
HarpiBaHHs cTaii. KpuTudHa MBHUIKICTH OXOJIOKEHHS.
3arapToBYBaHICTbh Ta POrapTOBYBaHICTh CTaJi. BImuB neryrounx
€JIEMEHTIB Ha MPOrapToBYBaHICTh cTalli. OX0JI0KyBaJIbHI
cepeoBUINA IS rapTyBaHHA. BHYTpIilIHI Hanpy>KeHHS PU
raptyBaHHi ctam. J[lepexrtu raprysanns. [1,c.177-181, 190 -
195; 201 -203].

Binnyck crani. [Ipu3HaueHHs Ta BUAM BIAIYCKY CTaIl.
CrpyKTypHi 3MiHM IIPU BiJIMyCKaHHI cTaii. Brums neryrounx
€JIEMEHTIB Ha IPOLECH, L0 B1I0YBaIOThCS MiJl Yac BiAMycKy. Buan
Opaky micis Biamycky craini. OO6poOka X0JI0/10M - CYTh MPOIIECY
Ta nmpu3HaveHHs. [1, ¢.184 -190 ].

10

CrniocoOu rapTyBaHHs cTaii. ['apTyBaHHS B IBOX CEpeOBHILAX,
CXOJIMHKOBE, i30TepMivHe. [loBepxHeBe rapTyBanHs. [[puzHadueHHs
Ta BUM MOBEPXHEBO1 TepMiuHOi 00poOkH. [ToBepxHeBe
1HAyKLiHe rapTyBanHs. ['apTyBanHs B enektponiTi. JlazepHe
rapTyBaHHs. [ledexTr moBepxHeBoi TepMiuyHOi 00pOOKH BUPOOIB.
[1, c.204 -211].

11

["apTyBaHHs cruiaBiB 6e3 MOMIMOP(HUX MEPETBOPEHbD.




Oco06MBOCTI TapTyBaHHSI CIUIaBIB HA OCHOBI AJIIOMIHIIO Ta MiJIl.
BrmuB remniepaTypu rapTyBaHHS Ha CTPYKTYPY 1 BIaCTUBOCTI
cruiaBiB. CtapinHs criaBiB. TepMoauHaMiKa MPOLECiB BUIUICHHS
3 MEPECUYCHOr0 TBEPAOTo po3unHy. CTPYKTYpHI 3MiHH NIPH
crapinHi. Tunu BuaiieHs, iX popma Ta po3mipu. 3MiHHA
BJIACTUBOCTEH TIPH cTapiHHI. BubOip pexxumiB cTapiHHS.

[1, ¢.275 - 277].

12

Ob6nannanus U1 TepMidHOT 00poOKu. Ileui 1iist HarpiBaHHS.
Consiai Banan. OOnagHaHHS TSI OXOJIO0HKCHHS. 3aXUCH1
aTMocdepu: CKkiaj, 3actocyBanHs. [1, ¢.179-188].

13

Ximiko-TepmiuHa 00poOka. LlemenTaris craneii: mpu3HauYeHHS,
TEXHOJIOT1sl IPOBEACHHS, CTPYKTYpa Ta BIACTUBOCTI HACUYEHOTO
nrapy. Pexumu TepMidHOT 00pOOKH IIEMEHTOBAHUX JeTanei. [1,
c.213 -219].

14

Tepmiuna 00poOKa mpu MPOBEEH] a30TyBaHHs, HITPOIIEMEHTAIlii,
niaHyBaHHs, OopyBaHHs. [IpU3HAYEHHs, TEXHOJIOTIsI TIPOBEICHHS,
BJIACTUBOCTI HacCHYEeHOTO mapy. JlazepHa XiMiKO-TepMiyHa

obpoodka [1, ¢.220 -226].

15

Cytp nudys3iiiHol MeTamizallii: CUTII[iII0BaHHS, aliTyBaHHS,
xpomyBanHsl. [Ipu3HadeHHs Ta TeXHOJIOTis rpoBeneHHs. [1, ¢.226 -
228].

16

Tepmiuna 00pobOka 3BapHUX 3’€HAHb. 3BAPIOBAHICTH CTaJCH.
Bunu ta pexumu TepMiuHOT 00pOOKH 3BapHUX 3’€HAHb 13 cTael
pi3Horo ckiany. [4, 38c.].

17

Tepmomexaniuna o0podka (TMO): BucokoremneparypHa 1
HU3bKOTEMIIEpaTypHa TEpMOMEXaHIuYHa 00poOKa cTaeH, 110
3arapToBYIOThCS Ha MapTeHcuT. [1, ¢.197 -201].

Pazom

34

[lepenik orasA0BUX JIEKIIH ISl CTYA€HTIB 3a09HOI (HOPMU HaBYaHHS

Howmep Kinpkictb
Tema nexrui
JIEKIiT TOJIUH
1 [Tpeamer i 3amaui kypey «Teopist 1 TEXHOIOTISI TEPMIYHOT 0OPOOKI». 2
OcHoBH TepMiuHOi 00poOKku. TepmiuHa 00poOKa Ta Jiarpama CTaHy
«3amizo-tieMeHTUT?. Kputnuni Toukn craneid. Kimacudikariis BumiB
TepMiuHOi 00poOKkwm. [1, ¢. 127-132, 173].
2 [TepeTBOpeHHS B CTAJSX MIPU HarpiBaHHi: (a3oBi MEPETBOPEHHS B CTAISAX | 2
IIpU HarpiBaHHI: YOTUPU OCHOBHI MEPETBOPEHHS B CTaJll. Y TBOPEHHS
aycrenirty. [leperpis Ta mepenan craneit. [1, c.157-162] .




3 Texnouoris TepMiunoi 00poOku. Biamain Ta #ioro Buam. [1,¢.176 -1881]. | 2
['apryBanns crani. BuGip Temneparypu HarpiBanHs. Pexxumu
HarpiBaHHA cTaji. KpuTHuHa MBUAKICTD 0XOJIOHKEHHS.

[1,¢.177-181, 190 - 195; 201 -203].

4 OO6nannanns as TepMmidHoi 00poOku. [leui ayis HarpiBanus. ConsHi 2
BanHu. OOJaaHaHHS JJI OXOJIOKEHHS. 3aXUCHI aTMOC(epHu: CKIIa,
3acrocyBanHs. [1, ¢.179-188].

Pa3zom 3a cemecTp 8

4.2 3micTt 1a60paTOPHUX 3aHATH

Ilepetik J1abopaTOPHUX 3aHATH MJIA CTY/ACHTIB dennoi popMyu HABYAHHS

Ne /i Tema 1abopaTOpHOIO 3aHATTA Kinbk-1b
TOJMH

1 2 3

1 JIaGoparopHa po6ota Ne 1. BusHaueHHS KpUTUYHUX TOUYOK B CTalli 2

45 meronoM nmpobHoro raptyBanns. [1, c. 127-132, 173].

2 JIaboparopHa po6ota Ne 2. JlocniakeHHs BIIUBY BUJly TEPMIYHOI 4
00poOKH Ha TBEPIICTh ByruieneBoi cram. [1, ¢.157-162].

3 JlaGoparopna po6ota Ne 3. JlocnipkeHHs BIUIMBY TEMIEPATypU 4
HarpiBaHHS Ha TBEPICTh JOCBTEKTOITHUX Ta 3a€BTEKTOITHUX

BYIJICLICBHX CTajedl micas rapryBanHs. [, c.166, 167- 170 ].

4 JIaboparopHa po6ota Ne 4 . JlocmiyKeHHS BIUIUBY JIETYIOUUX 4
€JIEMEHTIB Ha BJIACTMBOCTI CTai micis Bignany. [1, ¢.176 -178].

5 JIaGoparophna po6ota Ne 5. JlocniakeHHs BIUTUBY TeMIIEpaTypu 2
BIIMyCKY Ha BIIACTHBOCTI 3arapToBaHoi craumi [1, ¢.184 -190 ].

6 JIaGoparopna pobota Ne 6 . JlociikeHHs BIUIUBY TeMIEpaTypH 4
BIJIIIYCKY Ha CTPYKTYpPHI IEPETBOPEHHS Ta MEXaHIYHI BJIACTUBOCTI
neroBanux crayeit. [1,c.184-190].

7 JIaGopatopna podota Ne 7. JlocmipkeHHs 1e(eKTiB CTajl micis 2
TepMmiuHOi 00poOku  [1, ¢.204 -211].




8 JIaGoparopna poGota Ne 8. JIOCJIJDKEHHS CTPYKTYpPH CTaJIl Micis 2
TepMidHOT 00poOKku [5, ¢.34 -42]. [6, ¢.19 -23].

9 JIaboparopna poGota Ne 9. JlocnmimkeHHsT CTPYKTYPH CTalli HicIs 2
neperpiBy npu TepMiuHii 0opobui [6, ¢.23 -25].

10 JIaGoparopua po6ora Ne 10. JlocmikKeHHsI CTPYKTYPH CTall Micis 2
HeMeHTalii Ta rapryBanus. [6, ¢.21 -27].

11 JIaGoparopua po6ora Ne 11. JlocmikeHHSI CTPYKTYPHU CTaJl Micis 2
MOJIIIIICHHS Ta a30TyBaHHs. [6, ¢.27-28].

12 JIaboparopua po6ota Ne 12. Po3poOka pe:kuMiB TepMidHOT 00pOOKHU 2
3BapHUX 3’€IHaHb. [D, ¢. 60-61].

13 Jlaboparopua po6ota Ne 13. JlocmiKeHHS BIUTUBY TEPMidHOT 2
00pOOKH Ha BJIACTHBOCTI JypaitoMiHiB. [5, ¢. 65-68].

Pazom 3a cemectp 34

IepeJtik 1a0opaTOPHUX 3aHATH JJISAA CTYAEHTIB 3a04yHoi GOPMHU HABYAHHSA

Ne ni/m Tema nabopaTopHOToO 3aHATTA Kinbk-Tb
TOJIMH

1 2 3

1 JIaGoparopHa po6ota . JlocaiaKeHHs BIUIMBY BUY TEPMIUHOT 4

00poOKH Ha TBepAiCTh ByruielieBoi cram. [1, ¢.157-162].

Pasom 3a cemecTp 4

4.3 3micTt camocTiiftHoi (y T.4. iHAMBIAyaJbLHOI ) podoTH

006’eM camoCTIHHOT poOOTH 3 AUCUHUIUIIHU CTAaHOBUTH 112 roauH 1715 1eHHO1 (OpPMU HaBYaHHS.
o oro ckinamy BXOIUTH:

1. OnpatiroBaHHsI TEOPETUYHOTO MaTepiady (KOHCHEKTY JIEKIiH, HABYaJIbHO METOJMYHOL
JiTepaTypu).

2. [TiazroToBKa /10 ayAMTOPHUX 3aHATH (JIEKLIH, Ta00OpaTOPHUX TOILO).
3. IlinroroBka i BUKOHAHHS 1HAWBITyalbHUX 3aB/IaHb, IepeJ0AYEHUX MPOTrPamolo.
4. IlinroroBka A0 3aXUCTY J1a0OpaTOpHUX POOIT Ta MOTOYHOIO 1 MiJCYMKOBOTO KOHTPOJIIB.

5. PobGoTta y nmpoBezieH1 HayKOBUX €KCIIEPUMEHTIB.



6. YyacTb y po0OoTi (haKyJIbTaTHBIB, HAYKOBUX Ta HAYKOBO-TIPAKTUYHUX KOH(DEPEHIIIH,

oJiiMIiazax TOLIO.

CryneHTtu 3a04HO1 (OPMU HaBUYAHHS BUKOHYIOTh KOHTPOJBHY poOoTy. Bumoru no ii

BUKOHaHHS Ta BapiaHTI/I BHU3HA4YAKOTHCA MCTOJUYHUMU peKOMeHI[aLIiSIMI/I J0 BUKOHAaHHsA

KOHTPOJILHHUX POOIT, IKi KOXKHHUIA CTYACHT OTpUMY€ Ha Kadeapi y mepioa ycTaHOBYOI cecii.

3micT caMocCTiiiHOI pOOOT CTYAeHTIiB 1eHHOI GOPMHU HABYAHHS

No Bun CaMOCTIHHOIL po6oru | KinbkicTh
THXKHS TOJMH
1 Tewma 1. [ToBTOpeHHsT AiarpaMu cTaHy «3aii30-IIEMEHTUT», ONPAIIOBaHHS 4
JekiiitHoro matepiainy. [liaroToBka qo mabopaTtopHoi podoTu Ne 1,
127-132, 173].
2 Tema 2. CriakoBO JpiOHO3EPHHUCTI Ta CIIAAKOBO-TPy003epHHUCTI cTami. [1, 5
c. 159-162]
3 Tema 3. OnparnroBanHs JEKIIIHOTO MaTepiany. AHali3 aiarpam )
130TEpMIYHOr0 PO3Majy ayCTeHITy Jeropanux cranei. [1, c. 169-172]
4 Tema 4. OnparnroBanss JeKIiitHoro Marepiany. Edext nmam’sti popmu B )
CILIaBaXx.
[1,c.166,167-170].
5 Tema 5. OnpairoBanHs JeKIIHHOTO MaTepiany. Brums neryrounx 5
€JIEMEHTIB Ha MPOIIECH, 10 BiAOYBaOThCA i Yac Biqnycky. KpuxkicTh
iCJIs BIAMYCKY: PI3HOBHM/IY Ta IpUYMHU BUHMKHEHHs.[1, ¢.186 -190 ].
6 Tema 6. OmpamroBanHs JeKniHOro MaTepiany. [liaroroBka 10 TecTyBaHHS 5
T1 o Temam (1-5). [1, ¢. 127-132, 173 - 178 ].
7 Tema 7. OmparfroBaHHs JICKIIIHHOTO MaTepiany. AHani3 AeQeKTiB cTai 5
micis Bianany 2 poxay. [1,¢.176 -178 ].
8 Tema 8. BuOip TpuBanocTi HarpiBaHHs BUpPOOIB y Iedl pU IPOBECHHI 3)
rapTyBaHHS.
[1,c.184-190].
9 Tema 9. O6po0ka crani xomoaoM. [TigroroBka 10 BUKOHAHHS 5
1abopaTopHOi poOOTH.
[1,c.184-190].
10 Tema 10. IToBepxHeBe rapTyBaHHs 3 HarpiBaHHSM JIA3€pHUM IPOMEHEM. 4
[TixroroBka jio TectyBantst T2 (mo Temam 6-10) . [1, ¢.200-210 ].
11 Tema 11 Crapinns amominieBux cmiasis [1, ¢.275 - 277]. 5
12 Tema 12. KoHCTpyKIlisi yCTaHOBOK JUIsl OJICpIKaHHS 3aXUCHHUX atMocdep. [1, 4
¢.179-182].
13 Tema 13. Ilemenrariis B TBepaomy KapoOropizatopi.[1, ¢.213 -219]. 5
14 Tema 14. AzoTyBaHHs B Tiir0ouoMy po3psmi. [1, ¢.220 -226]. 5
15 Tema 15. OmnparroBansst JeKIiitHoro marepiany. [1, ¢.226 -228]. 5
16 Tema 16. BynoBa 3BapHUX 3’€THaHb BYTJICIIEBUX Ta JICTOBAHUX CTajel. [4, 5
38 c.].
17 3akmmrouHe 3aHATTS. AHaI3 BUBUEHOTO Martepiany. [linroroBka g0 5
ICYMKOBOTO KOHTPOJIIO.
Pa3owm 3a cemecTp 112

KCpiBHI/II_[TBO CaMOCTIHHOIO p06OTOIO Ta KOHTPOJIb 3a BUKOHAHHAM iH,Z[I/IBiILyaJlBHOFO 3aBIaHHA

3IHCHIOETHCS BUKJIaJaueM 3a PO3KJIaJOM KOHCYJIbTAIlill y 103aypoyHHii vac.




5. TEXHOJIOT'Il TA METOJIU HABYAHHS

[Ipouiec HaBUAHHA 3 AUCHUILTIHU IPYHTYETHCS HA BUKOPUCTAHHI TPAJULIHHUX Ta Cy4acHUX
TEXHOJIOT1H, 30KpeMa: JICKIIT (3 BAKOPUCTAHHSIM METO/IiB MPOOJIEMHOTO HABYaHHS 1
Bi3yauizanii); 1abopaTopHi 3aHATTS, caMOCTiiiHa poOoTa (IHAMBITyalbHI 3aBIaHH:), 1 MAIOTh 32
METY — OBOJIOJIIHHS CTY/ICHTaMHU CIELiaIbHOI0 TEPMIHOIOTI€0 1 HAOYTTS HUMU MPAKTUYHUX
HaBUYOK 3 TPOBEJICHHS MIKPOCTPYKTYPHOT'O aHaJi3y, JOCIIKEHHSI BJIACTHBOCTEH METAJIB Ta
CIUIaBiB 3a PI3HUMHU METOJIMKAMH, Y T.4. 3 BUKOPUCTAHHAM 1HPOPMALIHHO-KOMIT FOTEPHUX
TEXHOJIOT1H.

HeoOxigHi iHCTpyMEHTH, 00J1alHaHHS, HOPMATUBHI JOKYMEHTH: MeTanorpadidti MiKpOCKOIH ,
TBEPJOMIpH, KOMII IOTEpHA TEXHiKa, eIeKTporedi 11 TepMianoi o0opooku, ACTY Ha crami,
YaByHH, KOJIbOPOBI METAJIM Ta CILIABH.

[IporpamMa muCHUILIIHY ITepeadavyae 3acTOCYBaHHS aKTUBHUX (OPM IPOBEICHHS
HABYAIILHOTO TPOIIECY, 110 PO3BUBAE ITPOCTOPOBY YSABY ClyXada, HABUIKH CAMOCTIHHOT poOOTH i
BMIHHS 3HaXOJIUTH ONITUMAIIbHI pillleHHs npoOsieM. B HaBYalIlbHOMY MPOIIECT 3aCTOCOBYIOTHCS
HAOYHI 3ac00M, MaKEeTH, TUIaKaTH, CJIali/Id, BiJCO Ta KOMIT FOTEPHA TEXHIKa.

Ha 3aHATTSAX HE0OX1THO PO3BUBATH Y CTY/ICHTIB BMiHHS BUILUIATH T'OJIOBHE,
y3arajabHIOBAaTH pPe3yibTaTH, pOOUTH BUCHOBKU. Clij] 3a0X04yBaTH TBOPYI 3/110HOCTI Ta
1HILIaTUBY, YOMY B 3HAYHIi Mipi COPUSIOTH MAKpO 1 MIKPOCTPYKTYPHI JOCTIIKEHHs, poboTa 3
aTJlacaMy Ta HOPMaTHBHUMU JIOKYyMEHTaMH.

6. METOAU KOHTPOJIIO

[ToToyHMIT KOHTPOJIB 3AIMCHIOETHCS Mi]T Yac JEKI[IHHUX Ta Ta00OpaTOPHUX 3aHATh, @ TAKOK Y
JTH1 TIPOBEICHHS KOHTPOJIBHUX 3aX0/1iB, BCTAHOBJICHUX rpadikoM HaBUaibHOTO Mmpotecy. [Ipu
ObOMY BUKOPUCTOBYIOTHCA TaKl MCTOAHN MOTOYHOT'O KOHTPOJIIO: YCHE OIMTYBAaHHA IICPECI
JIOTTYCKOM J10 JTa0OpaTOPHOTO 3aHSTTS; 3aXHUCT JIabopaTopHUX poOiT 1 hopmyBaHHs OPTPOIIIO;

TECTOBHUI KOHTPOJIb TEOPETUUYHOTO MaTepialy 3 TEMH; Mpe3eHTallis 1 3aXUCT 1HIUBIAYaIbHUX
3aBaaHb. [Ipu BUBenEHHI M1JICYMKOBOI CEMECTPOBOI OI[IHKH BPaXOBYIOThCS pE3YJIbTaTH K
MOTOYHOT'O KOHTPOJIIO, TaK 1 M1JICYMKOBOI'O KOHTPOJIBHOTO 3aX0/1y, IKUH TPOBOAUTHCS METOJIOM
TECTYyBaHHS 3 YChOr0 Matepiany nucuuiuiind. CTyaeHT, sKuil Ha0paB MO3UTHUBHMI
cepeIHbO3BaKeHN I 0aJ1 32 MOTO4YHY PoOOTY i He 31aB MiICYMKOBMII KOHTPOJILHUI 3aXif,
BBAKA€THCS HEBCTUTAI0YHM.

7. ONIHIOBAHHSA PE3YJIBTATIB HABUAHHS CTYAEHTIB Y CEMECTPI

Koxunii Bua poOOTH 3 AWCIUIUTIHM OIIHIOETHCS 332 YOMUPUOAILHOI TIKAJIOKO.
CemMecTpoBa MiICYMKOBa OLlIHKa BU3HAYAETHCS SIK CEPEIHHO3BAXKEHA 3 YCIX BHJIIB HABYAJIBHOI
poOOTH, BHUKOHAHUX 1 3JaHUX MO3UMIUEHO 3 ypaxXyBaHHAM KoedirieHTa BaromocTti. Barosi
KOoe(ILIEHTH 3MIHIOIOTHCS 3aJI€KHO BiJl CTPYKTYpPHU AUCLHUIUIIHY 1 BaXKJIMBOCTI OKPEMUX BUJIB ii
pOOIT.



3acBOEHHSI  CTYJEHTOM TEOPETHYHOIO MaTepialy 3 AWCIHUIUIHHN  OIlIHIOETHCS
TECTyBaHHsIM. BHUKOHaHHS 1HAMBIIYaJbHOTO 3aBJAHHS 3aBEPUIYETHCS HOTrO MPE3CHTAIE0 Y
TEpMiHU, BCTAHOBJICHI TpadikoM caMOCTiitHOT poOOTH.

O1uiHIOBaHHS 3HaHb CTYJICHTIB 3/1IHCHIOETHCS 32 TAKUMU KPUTEPISIMHU:

Ominka 3a
Halll0HAJIBLHOIO VY3aranpHeHUl KpUTepin
HIKAJIO0
Biaminno CryneHT rmboKo 1 y TOBHOMY 00CS31 OIaHyBaB 3MICT HaBYAIBLHOTO

MaTtepiaiy, Jerko B HbOMY OPi€EHTY€ETHCS 1 BM1JIO BAKOPHUCTOBYE
TIOHATIMHUN arapart; yMi€ OB’ I3yBaTH TEOPIIO 3 TPAKTUKOIO, BUPIIIYBATH
MIPAKTUYHI 3aB/JIaHHS, BIEBHEHO BHCIIOBIIIOBATH i OOTPYHTOBYBATH CBOI
cy/xeHHs. BiaMinHa o1iHKa nepeadayae rpaMOTHHM, JTOTIYHUNA BUKIIAT
BIJINIOBI/Ii (SIK B YCHIM, TaK 1 y MMCHMOBIH (opMi), sIKICHE 30BHIIITHE
odopmiieHHs po6otu. CTyIeHT He Bara€ThCsl MPU BUAO3MIiHI 3alIUTaHHS,
BMi€ POOUTH JIETaJIbHI Ta y3arajabHIOOYi BUCHOBKH. [Ipu BiAmOBi i
JIOMTyCTUB JIBI—TPU HECYTTEBI noxuoku. I1i1 4ac ONUTYBaHHS CTYICHT
MTOKa3aB BUCOKHI PiBEHb 3HAHb.

Hobpe CTyneHT BUSBUB MTOBHE 3aCBOEHHS HABYAIILHOTO MaTepialry, BOJIOJIIE
MOHATIHHUM anapaToM, OPIEHTYETHCS Y BUBUCHOMY MaTepiali; CBIZIOMO
BUKOPHUCTOBYE TEOPETUYHI 3HAHHS JIJIS1 BUPIIICHHS MPAKTUYHUX 33]1a4;
BUKJIQ/I BIJINOBI/Ii TPAMOTHUH, ajie y 3MicCTi 1 (hopMi BIATIOBiTI MOXKYTh
MaTH MicIle OKpeMi HETOYHOCTI, HeUiTKI (pOpMyITFOBaHHS 3aKOHOMIPHOCTEH
ToIo. BiAmoBiab cTyneHTa Mae OyAyBaTHCS Ha OCHOBI CAMOCTIITHOTO
muciieHHs. CTyJIGHT Y BIJINIOBIIl JIOIYCTUB JIBI—TPH HECYMMEGI HOMUJIKU.

3aJ0BIIILHO CTyneHT BUSBUB 3HAHHS OCHOBHOT'O MTPOTPaMHOTO MaTepiany B 00cs3i,
HEOOX1THOMY JIJIsl TTOAAJIBIIIOTO HABYAHHS Ta MPAKTUYHOI NISUTBHOCTI 3a
npodecieto, CrpaBISETHCS 3 BUKOHAHHIM MPAKTUYHHUX 3aBJIaHb,
nepeadavyeHux IporpamMoro. Sk npaBuiio, BIAMOBIAL CTYJ€HTa Oy IyEThCS
Ha piBHI PEeNPOAYKTUBHOI'O MHUCIICHHS, CTYACHT Ma€ cllabKi 3HaHHS
CTPYKTYPH KYpPCY, TOIYCKa€ HETOYHOCTI 1 Cymmesi noMunKu 'y BiAOBIII,
BaraeThbcs MPH BIAMOBI/II HA BUI03MIHEHE 3anuTaHHs. Pazom 3 TuM HaOyB
HaBUYOK, HEOOXITHUX JJIT BUKOHAHHS HECKJIQIHUX MMPAKTUIHHUX 3aBJIaHb,
SIK1 B1/ITIOB1/1aI0Th MIHIMAJIbHUM KPUTEPISIM OLIIHIOBAHHS 1 BOJIOJII€
3HAHHSMH, 110 JO3BOJSIOTH HOMY IIi/I KEPIBHUIITBOM BUKJIa/1aya YCYHYTH
HETOYHOCTI Y BIATOBII.

HesanosinbHO CryneHT BUSBHB pO3pi3HEH1, 0€3CUCTEMHI 3HAHHS, HE BMI€ BUISATH
TOJIOBHE 1 PYTOPSIIHE, IOMYCKAEThCS MMOMIIIOK Y BU3HAUEHH1 TIOHSTb,
MepeKpydye iX 3MICT, XaOTUYHO 1 HEBIEBHEHO BUKJIAJa€ MaTepiaj, He
MO’K€ BUKOPUCTOBYBATH 3HAHHS MPHU BUPIIICHHI TPAKTHYHUX 3aBAaHb. Sk
MPaBUJIO, OIIHKA "HE3aJ0BUIHHO" BUCTABISETHCS CTYACHTY, IKUH HE MOXKE
MIPOJIOBKUTH HAaBYAHHS 0€3 JOJaTKOBOI poOOTH 3 BUBUEHHS AUCIHILIIHU.

CTpyKTypyBaHHS IUCHUILIIHU 32 BUJIAMHU POOiT i ONiHIOBAHHA pe3yJ/IbTATIB
HABYAHHA CTYJACHTIB Oennoi pOpMHU HABYAHHA 32 BArOBUMH KoedinieHTamu

AvynutopHa o
YAUTOpHa, CemecTtpoBuii
AynauTtopHa po0oTa CaMOCTIHHA,
) ) KOHTPOJTb
IHAMBIAyaTbHA




pobora
[TincymkoBwmit
JlaboparopHi po6otu Ne: TecTtoBuli KOHTPOJIb: KOHTPOJIbHHIA
3axin
1/2]3]4]5]6]7]8]9]10][11] T14 | T5-10 1
BK™: 0,3 0,2 0,5

Ymosni nosnauenns: T — tema nucuutuiiau; BK — BaroBuit koedirienr,

CTpyKTYpYBaHHS JMCHHUILIIHA 32 BUJAAMM POOIT i ONiHIOBAHHS Pe3yJIbTATIB HABYAHHSA
CTYJEeHTIB 3a04Hoi popMU HABYAHHSA 32 BATOBUMM KoedinicHTaMH.

CTpyKTYypyBaHHS TUCIUILIIHU 32 BUJAMH POOIT 1 OLIIHIOBAHHS pe3yJIbTaTiB HABUAHHS CTYICHTIB

3a04HO1 ()OpMU HABYAHHS Y CEMECTPi 32 BarOBUMHU Koe(illieHTaMu

AynutopHa
pobora

CamocriiiHa, iHAMBITya bHA POOOTA

CemecTpoBuii
KOHTPOJIb, 3aJTIK

Tperiii cemectp

JlaGoparopHi Kontponpia pobora ITigcymkoBwmit
pobotu Ne: KOHTPOJIBHHM 3aXi]]
1 2 SIkicTh O11iHKa 3a 3aXUCT
BUKOHAHHS
BK*: 0,1 0,1 0,3 0,5

OniHIoBaHHA TeCTOBHUX 3aBIaHb

TemaTnuHUM TECT IJI KOXKHOT'O CTYACHTA CKIIAAA€ThCA 3 ABAAUATH TECTOBUX 3aBJIaHb, KOXXHEC 3

SKHMX OLIHIOETbCS OJHUM OasioM. MakcuManbHa cyMa OaliB, IKy MO)Ke HaOpaTu CTYAEHT,

cxiagae 20.

O1iHIOBaHHSI 31HCHIOETHCS 32 YOTUPUOATBHOIO MIKAJIOKO.

BiamoBianaicTs HaOpaHuX 0aliB 3a TECTOBE 3aBJIaHHS OIIIHIIL, 1[0 BUCTABJISETHCS CTYICHTY:

CymMa 6aiiB 3a TeCTOBI 3aBIAaHHS

1-10 11-14

15-18 19-20

Origka 3a 4-0alIbHOO IIKAJIOIO

2 3

4 5




Ha TectyBanns BinBoauthes 20 xpumH. [IpaBuiibHI BIAMOBIAL CTYJEHT 3aIlMCY€E Y TaJIOHI

BignoBiaei. CTyICHT MOKE TaKOK MIPOUTHU TECTyBaHHS 1 B OH-JIAMH PEXKUMI Y MOAYILHOMY
cepenowuii ;s HapuaHHss MOODLE.

[Tpu oTprMaHH1 HETATUBHOI OI[IHKH TECT CJiJ Nepe3aTu A0 TEPMiHy HACTYITHOTO KOHTPOJIIO.

[TimcymkoBa cemMecTpoBa OIliHKA 3a THCTUTYIIHHOO mKaior 1 mkanow €EKTC BcTaHOBIIOETHCS

B aBTOMATU30BaAHOMY pe)KI/IMl ITiCJIS1 BHECEHHS BUKJIaga4dyeM YCiX OI_[iHOK A0 CJICKTPOHHOI'O

xypHaiy. CriBBiJHOIICHHS IHCTUTYLIIHOI IIKaJIU OI[IHIOBAaHHS 1 mKanu oriHioBaHHI €EKTC

HaBECHI y TaOIHII.

[TimcymkoBa oIliHKa 3a HAI[lOHAIBHOMO miKaioro 1 mkamoro €KTC
BCTAHOBIIIOETHCS B aBTOMATH30BAHOMY PEKHMI IS BHECCHHS BHKJIAJIa4eM yCiX OIIIHOK
JI0 €JIEKTPOHHOTO XypHary. CIiBBiTHOIICHHS BITYM3HSHOT IIKAJIM OI[IHIOBAHHS 1 IIKAJIN
ouinroBanHss EKTC naBeneni y Tabnuiii.

ChiBBigHOIIeHHA BiTYN3HAHOI IIIKAJIU OMiHIOBaHHA i iKaJau oniHoBanHa €CKTC

O [Hctutymiitna
miHKa | . : .
CKTC | HTepBaibHa Bitun3HsaHa ominka, KpuTepii
mKkasa OamiB
A 4.75-5,00 Biomi{ino - rboke . 1 TOBHE OTAHYBAHHA HABYAILHOIO
Marepiany i BUSBJICHHS BIAOBIIHUX YMiHb T2 HABHKIB
B 4.25-4.74 /Jlobpe — TOBHE 3HAHHSA HABYAJIBHOIO MaTepially 3 KUIbKOMa
HE3HAYHUMH [TOMHIIKAMH
C 3.75.4.24 /Jlobpe — B 3araJbHOMY IpaBUJIbHA BIANOBIJIL 3 JBOMAa-TpbOMa
CYTTEBUMH IOMIJIKAMH
D 3.25.3.74 3aooginbho — HENIOBHE ONaHYBaHHs TPOrPaMHOro marepiainy, ajie
JIOCTaTHE JJIsl MPAaKTHYHOI AisUTRHOCTI 3a mpodeciero
E 3.00-3,24 3aoosinvno — HEIOBHE ONaHyBaHHs POrPaMHOro Matepiaiy, 1o
3aJI0BOJIbHSIE MiHIMAJIbHI KPUTEPIil OI[IHIOBaHHS
Hezaoosineno —  OE3CUCTEMHICTh  OAEP)KAaHMX  3HAHb 1
FX 2,00-2,99 HEMOJIMBICTh MPOJOBXKUTH HaBYaHHS O€3 JOAATKOBUX 3HAHb 3
JUCITUTUTIHUA
= 0,00-1,99 Hezaooginbno — Heo6Xian cepiio3Ha mopaibiia pobora i
MIOBTOPHE BUBYCHHS TUCIUILTIHH

3anik BUCTABJIAETHCA, AKIIO Cepe)lHBOZ’»Ba)I(eHI/II\/’I 68..]'[, SIKHMN OTpHUMaB CTYACHT 3

TUCIUILITIHU, 3HAaXOAUThCsl y Mexkax Bia 3,00 mo 5,00 6amnis. [1pu ibomMy 3a BITYU3HSIHOIO

IIKAJIOK0 CTaBUTHCS OLIIHKA «3apaxoBaHO», a 3a mKajno €KTC — no3HaueHHs OLIHKH JIITEPOIO,

110 BIJNOBI/Ia€ HaOpaHiil CTYAEHTOM KIJIbKOCTI OaiB BIAMOBIIHO /10 TaOJIUILII CIIBB1IHOIIEHHS.

8. MUTAHHA JJ151 CAMOKOHTPOJIIO 3IOBYTUX CTYAEHTAMMU 3HAHb

1.
2
3
4.
5

6.

1o Take TepmiuHa 06poOKa?

. OCcHOBHI NepeTBOPEHHS, 1110 B110YBAOTHCS MPU TEPMIUHiIN 00poOIIi cTai.
. TlosicauTu Aiarpamy i30Te€pMI4HOTO pO3MaTy NEPEOXO0JIOHKEHOTO ayCTEHITY.

Oco0a1BOCTI MAPTEHCUTHOTO MEPETBOPEHHSI.

. IlepeTBOpeHHs Npu HArpiBaHHI MAPTEHCUTY.

3 SIKOI0 METOIO Ta 32 IKUMHU PEKUMaMU ITPOBOISATH BiIIMa, HOpMaTi3aIlio Ta
rapTyBaHHsS JIO€BTEKTOIIHMX Ta 3a€BTEKTOIAHUX CTajei?




7. 3 sIKOI0 METOIO MPOBOJATH BIAMYCK cTami? Buau Biamycky Ta iX pexkumu?

8. Sk BIuMBae TemmepaTypa BiIyCKy Ha TBEpAICTb Ta B’S3KICTh CTai?

9. SIki OXOJIO/DKYIOUI CEPEeOBHUIIIa BUKOPUCTOBYIOTH JUIsI TAPTYBaHHS?

10.41ki BnacTUBOCTI HA0yBa€ CTAIb MICHS BIAMATY, HOpMaTi3allii Ta rapTyBaHHs?

11. TTosiCHITB, SIKHI peXUM TEPMIYHOI 00pOoOKH 3abe3nedye HalKpalry 0OpoOIIOBaHICTh

pi3aHHsM.
12. ToscHITh, KU PEXUM TEPMIYHOT 00pOOKH cTasli 3a0e3MeYnTh BUCOKY
3HOCOCTIHKICTb.
13. Oco06nMBOCTI TapTyBaHHS 3 MOTIMOP(HUM MEPETBOPEHHSM?

14. OcobnuBocTi rapryBaHHs 0€3 MOMIMOP(HOTO MEPETBOPEHHS?
15. MexaHni3M Ta 0COOIMBOCTI MAPTEHCUTHOTO TIEPETBOPEHHS?
16. Buau Biamycky craini.
17 . Illo Take mominmeHHs?
18. SIki mporecu BigOyBarOThCS IiJ] Yac BIIITYCKY CTalli
19. SIki nporecu BigOyBarOTHCS MIPH PO3IIAAL 3aJTUIIKOBOTO ayCTEHITY?
20. B1acTUBOCTI TPOCTUTYY BiJITyCKY.
21. Sxi izuko-XiMiyHiI IPOIECH BiAOYBAIOTHCS Mij Yac XiMIKO-TepMidyHOI 0OpOOKH.
22. 1o Take neMeHTallis, 3 IKOK METOIO ii MPOBOASTH.
23. SIky TepmiuHy 00pOOKY MPOBOJISTH IMICIIS IEMEHTAITI.
24. Sk BU3HAYAIOTH TTMOMHY HACHYEHOI 30HU MICIIS IEMEHTAI1.
25. Illo Take a30TyBaHHs, 3 IKOK METOIO HOT0 MPOBOASTS.
26. OxapakTepu3yiTe Npolecu piJJKOro Ta ra30BOro a30TyBaHHS.
27. SIxi pesxxuMu TepMidHOi 0OPOOKH pEeKOMEHI0BaH1 MPH a30TyBaHHI.
28. B yomy cyTb audy3iiiHoi MeTaizailii, 1e 71 BAKOPHCTOBYIOT.
29. Ilo Take crapinHas?
30. SIxi mapameTpu TepMi4HOT 0OpOOKK BUOUPAIOTH MIPU CTAPiHHI?
31. I{o Ha3uBalOTh NPUPOIHUM CTAPIHHIM?
32. lllo Ha3WBarOTh MITYYHUM CTAPiHHSM?
33. Slxe nmpusHaueHHs 00pOOKU X0I070M?
34. TosICHITB, 1110 TaKe KPUTHUYHA MBUAKICTH OXOJIOJKEHHSI.
35. B yomy cyTh neperpiBy craii?

36. B yomy cyTh nepenainy craii?



37. SIxkux BnacTHBOCTEH HaOyBae ByTJIEleBa CTaJb MICIs HOpMaizalii?
38. SIkux BnacTHBOCTEH HaOyBa€e CEPEIHBO JIETOBaHA CTAJIb ITiCIIs HOpMaTi3alii’/

39. SIka ctanp Oyae MaTH MEHIITY KpUTUYHY IMIBHAKICTh OXOJIOJKEHHS: BYTJICIICBA YU
Jjierosasa’?

40. ITicnst IKOTO BIAIYCKY CTadbh OyAe MaTH BUIILY TBEP/IICTh: BUCOKOTO YU HU3BKOTO.
41. ITicas siKOTO BIAIMYCKY CTaJIb OyZie MaTH BUILY B,A3KICTh: BUCOKOTO YA HU3BKOTO.
42. Sk copmysaru B ctaini 60 cTpykTypy copOiTy Biamycky?
43. Sk chopmyBaTu B ctami 40 cTpykTypy copOiTy Biamycky?
44. SIxy 006poOKy IpOBOAATH IS OA€pPKAHHS y cTaii Y 12 3epHUCTOro mepiity?

45. SIxy TepmiuHy 00poOKy OTpiOHO IpOBECTH st POPMYBAHHS CTPYKTYpPH
MapTeHcuTy y craii 40X?

46. UnMm (eput BiApi3HAETHCS BiJl MAPTCHCUTY?

47.V sxoi crani Oyme BUIIa B,I3KicTh: y ctaii 40 3 cTpykTyporo copbity uun y cram 40 3
CTPYKTYpOIO copOiTy Biamycky? Yomy?

48. Slxa 00poOka moTpibHa s ctaii 10, mo6 mokpammTH ii 00poOIroBaHHS pi3aHHIM?
49. SIxa 06poOka motpiOHa /1t HamaHHs ctaii 20 I TOKpaIIeHHS TIACTUYHOCTI?

50. Yu ogHakoBy TBepaicTh OyayTh MaTH ctaib 40 Ta crans 40X micis rapTyBaHHs?

9. METOAUYHE 3ABE3IIEYEHHSA

HaBuanbnuii mporiec 3 AucuuIIiHg « MaTepiaao3HaBCTBOY MOBHICTIO 1 B TOCTAaTHIN
KUIBKOCTI 3a0e31eueHni He0OXi1THOI0 HaBUYaIbHO-METOUYHOIO JIITEPATYporo0. 30KpeMa,
BUKJIaJlauaMu Kadeapu MmiAroToBJIEHI 1 BUJaH1 Takl poOOTH:

1. IdpoGot O.C. Makpo - 1 MikpocTpyKTypa MeTaliB Ta ciuiasis / O.C. [Ipo6or,
O.I1. babak, O.O. HikitiH. - Bua.2-re, Bumnp., 1omnos. - XmenbHuipkuii: XHY, 2016. - 55c.

2. MeTano3HaBCTBO 1 TepMiuHa 00poOKa 3BapHUX 3’€JHAHb. MeTONNYHI BKa3iBKU JO BUBUCHHS
kypcey. /0.C.[po6ot,- Xmenpuunpkuit: XHY. 2012 p.-71c.

3.Marepiaio3HaBCTBO: METOAMYHI BKa31BKH 3 TUCITUILTIHA JJO CAMOCTIHHOT pOOOTH CTY/ICHTIB

1H)KEHEPHO-TeXHIYHUX HarpsiMiB migrotoBku / Jpo6ot O.C. , Kamnys I1.B. - XMenbHULIBKUHT :
XHY, 2020. 140c.

4. Marepiajlo3HaBCTBO: METOJIMYHI BKA31BKH 3 AUCIHIUIIHU 10 1a00paTOPHUX POOIT

/ Apodot O.C. , [Toconcrkuii C.®. - Xmenpaunpkuii : XHY, 2019. 62 c.

10. PEKOMEHOBAHA JIITEPATYPA



OcHoBHA

1. Isuenxo C.C., Nomeukina I. B., MosmsiH A.O., [Tnemakos E.I. Marepiano3HaBCTBO.:
[Minpyunuk / 3a pen. npod. C.C. suenko. - Xapkis: XHAZY, 2007. — 440c

2.JIucenko O.b. Koncnexr nekuiit. «Tepmiuna o6poOka meraniBy — Kam’siuceske: JJATY, 2019. —
104 c.

3. Tapan FO.M, Kaninymkin €.I1., Kymoa B.3. ta in. Merano3HaBcTBO 1 TepMidyHa 00poOKa
METaJIIB 1 CIUIAaBIB 13 3aCTOCYBAaHHIM KOI FOTEPHUX TEXHOJIOTiH HaBuaHHs. HaBu. mocibnuk. K.

2002. - 320 c.

4. IToroBuu B. TexHouorist KOHCTPYKLUIHHUX MaTepialiB i Marepiano3naBcTBo.K.1.JIpBiB. 2000. —
264c.

5. INapuens B.M. Marepiano3nasctso. [ligpyunuk.- K. Kongop.2009. 386 c.

6. Moxopt A.B., Uymak M.I'. Tepmiuna o6pobka MeraniB: HaBuansuuit nocionuk. —K.: JIn6iab.
2002. —512c.

JlomomixkHa

1. Abranainsan €. I'. MarepianosaaBctBo: migpyuyauk / €.1°. Adranainsan, O.B. 3azumko, K.
I'. Jlonatemo. - Xepcon: OJIII - mmroc; K.: Jlipa -K, 2013.- 612c.

2. [mxeHepHe MaTepialo3HABCTBO: MiaApy4yHHK it ctyaentiB BH3iB / O.M./ly6oswii, }O.0.
Kazumupenko, H.1O. Jlebenera, C.M. Camoxin B.O. Hai. yH-T kOopabieOymayB. iM. aamipana
Makaposa. - Muxonais: HYK, 2009. - 444c.

11. ITHOOPMAIIIMHI PECYPCH

1. MonysbHe cepenosuiie A1t HapdanHs. JlocTyn g0 pecypcey: https://msn.khnu.km.ua.

2. MopyneHU#l Kypc Juid OucTaHIidHOI Qopmm HaByanHs JlocTym 10 pecypcy:
http://dn.khnu.km.ua/dn/k_ list.aspx?bk=T.

3. Emextponna 610i0TeKA YVHIBEPCHUTETY. Hoctyn 10 pecypcy:
http:/lib.khnu.km.ua/asp/php_f/plage lib.php.

4. Penosurapiit XHY. Jloctyn no pecypey: http://elar.khnu.km.ua/jspui/?locale=uk.
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