XMEJIBHULIbKHN HALIIOHAJIbHUM VHIBEPCUTET
Maky/bTeT iHKEHEpii, TPAHCTopTy Ta apxXiTeKTypH
Kageapa TpuGonorii, apTOMOGINiB TA MATEPiAI03HABCTBA

3ATBEP/DKYIO

ap (aKyIbTeTy iHKeHepil,
\ pAHCTIOPTY Ta apXITEKTyPH
npod. OjiekcaHApeHKO B.IL
2023p.

POBOUA IIPOIPAMA HABUAJBHOT JACIUTIITHA
. o =
Marepia103HaABCTBO

Tanyse suans 13 Mexaniuna imxeHepis

Cneyianvnicms 132 Marepiano3HaBCTBO

Pisens Bumoi ocsit - [lepumii GakanaBpehKHit

OcgiTHBO - podeciiina nporpama - BiHOBICHHS Ta TexHiuHMii cepBic aBTOMOOLIIB
O6esr aucnnmainn - 6 kpeautis €KTC

ngp aucunmainn - OIIL08

MoBa HABYAHHS - YKPaiHCBbKa

Cmamyc ducyunainu: 0608’ s3k0Ba (HKI NPOdeCiiiHol TiATOTOBKH)

@arynvmem — HKEHeEpiT, TPAHCIIOPTY Ta apXiTeKTyPH

Kagpeopa — Tpubororii, aBToMOG11iB Ta MaTepiaio3HABCTEA
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Po604a mporpama CKJIaJieHa Ha OCHOBL OCBITHBO-TIpOeCii{HOI MPOrpaMH MiITOTOBKH 6aKa1a6pie

IIporpama cki1aieHa ~— Omra JPOBOT

Lani THILIAAH, NPI3BHIIE BUKNAna4a(is)

(CxBaneHa Ha 3acifanHi kagenpu TprOOIOrii, aBTOMOOLIIB Ta MaTepiano3HaBCTBA
Tpotokon Ne 6_sin 09.02. 2023p.

3a. kaeapH TPUOOIIOTIL, aBTOMODIIB Ta Marepiano3HaBcTBa Ornexc
c Iniwany, npi3enme
Po6oua nmporpama po3r/isHyTa Ta cXBaieHa BueHoto pazo
(hakybTETY iHKEHEpIi, TPAHCIIOPTY Ta 3PXIfeKTypH,
Mporokon Ne 8 six 22.02. 2023 p. /f
I'onosa Bueroi panau %/[7}/
(P

XmenpHuibkui 2023

Bikrop OJIEKC EHKO
HILIAK, Npi3sHe



XMEJIbHULIbKUI HALIIOHAJIBHUI YHIBEPCUTET

®DakynpTeT I1HKEHEepii, TPAaHCIIOPTY Ta apXITEKTypH
Kadenpa Tpubosorii, aBTOMOOLIIB Ta MaTepiaJO3HABCTBA

3ATBEP/DKYIO
Jlexan (akynbTeTy iHXeHepil,
TPAHCIIOPTY Ta apXiTeKTypu
npo¢. Onekcanapenko B.IL
22.02. 2023p.

POBOYA I[TPOI'PAMA HABYAJIbHOI JMCLUILJIIHU
Marepiaji03HABCTBO

Tany3s 3nane 13 MexaHiuHa iHXEHEPIsA

Cneyianvnicms 132 Matepiano3HaBCTBO

PiBenb BUIIOI ocBiTH - [lepmmii GakamaBpChKHii

OcBiTHBO - Ipodeciiina nporpama - BinHOBJIEHHS Ta TEXHIYHUI cepBic aBTOMOO1IIIB
OOcsr aucuumiainm - 6 kpeaurtie €EKTC

Mudp aucuunmainu - OII.08

MoBa HaBYaHHS - YKpaiHChKa

Cmamyc oucyunninu. 0060B’siK0Ba (LUK MPOQeciiiHOT MATOTOBKH)

@Daxynvmem — iHXEHEPii, TPAaHCTIOPTY Ta apXiTEKTypH

Kagheopa — Tpuboorii, aBTOMOOLTIB Ta MaTepiaIO3HABCTBA
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PoGoua nporpama ckiiazieHa Ha OCHOBI OCBITHBO-IIPOGECIHHOT MporpamMu MiArOTOBKU 6aKa1aspie

[Iporpama ckiianena Onsra IPOBOT

TTignuc Ininiamy, npi3Buiie BUkiIaga4a(is)

CxBazena Ha 3acijaHHi kadeapu TpuOoJorii, aBTOMOO1IIB Ta MaTepiaIo3HaBCTBA
[Tpotokon Ne 6_Bin 09.02. 2023p.

3aB. xadeapu TpuboIIOrii, aBBTOMOO1JIIB Ta MaTepialo3HABCTBA Onexcannp JIUXA
ITigrmic Iniriany, npizBumie

Po6oua nporpama po3risiHyTa Ta cxBajieHa BueHoro pagoro
(bakynbTeTy 1HXKeHepii, TPaHCIIOPTY Ta apXiTeKTYpH,
[Tpotokon Ne 8 Bix 22.02.2023 p.
I'onoBa BueHnoi pagu Biktop OJIEKCAHJIPEHKO
XMmenpHUIBKHA 2023




Marepiajio3HABCTBO

Tun JucuumITing O00B’s13k0Ba

OcBiTHili piBeHb [epmmit (baxaraspcoxuti)
MoBa BUKJIAAAHHSA YkpaiHcbKa

Cemectp 3

Kinskicts BecranoBiaennx kpeautie EKTC 6,0

@®opMH HABYAHHSA, 1JISl IKHX BUKJIaJa€Tbest  [[eHHa, 3a0uHa
JUCIHUILTIHA

Pe3yabTaTH HABYAHHSL.

CtyzeHT, Kl yCTIIITHO 3aBEPIINB BUBUCHHS TUCIUILUTIHU, Ma€: TOCKOHAJIO BOJOMITH
mpoheciifHOI0 TEPMIHOJIOTi€I0 Ta OCHOBHIMH MOHATTSIMU 3 IUCITUILTIHA, BOJIOIITH JIOTIKOIO Ta
MeTojoJiorito HaykoBoro mizHanHs ( [IPH 2). Busnayatu exosiorivHo HeOe3MneuHi Ta MKiAIUuBI (hakTopu
npoheciifHOl AiSUTBHOCTI MUITXOM TIOTIEPETHHFOTO aHANI3Y Ta KOPUTYBATH 3MICT HisUTBHOCTI 3 METOIO
ToTIepeKEHHS HETAaTUBHOTO BILTUBY Ha HaBKoMHIIHE cepenonuie. [IPH 12. 3natn imxeHepHi
JUCITUILIIHY, 110 JISKATh B OCHOBI CIEI[IaJIbHOCTI, Ha PiBHI, HEOOXITHOMY ISl TOCATHEHHS 1HIIIMX
pe3yJIbTaTIB MPOTrpaMu, B TOMY YHMCIIi MaTH MEBHY 00i13HAHICTh B X ocTaHHIX nocsrHennsx. [IPH 13.
PozymiTu OymoBy MeTaneBuX, HEMETaNeBUX, KOMIIO3UIIHHUX Ta PYHKIIOHAFHUX MaTepialiB Ta o0upaTu
ONTUMaJIbHI MeToAn Moau(ikalii iX BmacTuBocTed. KBamidikoBaHo BuOMpaTn MaTepianu ajst BUpoOiB
pizHoro npusHauenns. [IPH 14. BukopucroByBaTu y npodeciiiHiil JisUIbHOCTI eKcriepuMeHTaIbHI
METOJIU TOCIIPKEHHS CTPYKTYPHHX, (Pi3UKO-MEXaHIYHUX, eeKTPO(]I3NIHNK, MATHITHUX, OTITUYHHUX 1
TEXHOJIOTIYHUX BIACTHBOCTEW MaTepiajiB, po36 a3yeamu TEXHOIOTIYHI 3a/1adi ; 6UMIprO8amu TBEPIIiCTh
MaTepiaiiB, docridxcysamu CTPYKTYpy, OLIIHIOBATH BJIACTUBOCTI MaTepialy 3a HOro CKJIaJoM Ta
MIPOBEICHOI0 TepMiuHO0 00poOKoro. [TPH 22. BukopucroByBaTi 0a30Bi METOAM aHANI3y PEUOBHH,
MaTtepiajiiB Ta BiAOBIIHUX MPOLECIB 3 KOPEKTHOIO iHTepnpeTauieto pe3ynbraris. IIPH 25. 3nanns
OCHOBHHUX T'pyII MarepiajiB Ta 3/[aTHICTh OOTPYHTOBAHO 3A1HCHIOBATH X BUOIp JUTS KOHKPETHOTO
BUKOPHUCTAHHS, BMJIO UKOPUCIIO8Y8amY MATEPIalii 38 IPU3HAYCHHSIM.

[1PH 26. 3naHHsA OCHOBHUX TEXHOJIOTiH BUTOTOBIICHHS, 0OpOOJICHHS, BUNPOOYBaHHS MaTepialliB Ta yMOB
iX 3aCTOCYBaHH4.

[TPH 27. 3HaHHS NPUHIUIIIB, METOIB Ta HOPMATUBHOI 0a3W CTaHJAApTH3allil, cepTUdiKamii i akpeauTarii
MaTepiajiiB Ta BUpOOiB 3 HUX.

3MicT HaBYAJILHOT JUCHUIUIIHA . 3arajbHi BiZIOMOCTI PO MeTanu Ta civiaBu. OCHOBM KpUCTaTi3amii
meTtaiiB. [Tnactuuna aedopmaiiis Ta pekpucTaiizaiiis Metatis i criaBiB.OcHOBH Teopii ciuiaBie. CruiaBu
Ha OCHOBI 3ay1iza Ta Byriemo. OcHOBH TepMiuHOT 00poOku. Buan Ta npu3HaueHHs OCHOBHUX BHIIB
TepMidHOT 00poOKH. KOHCTPYKIIiiHI Ta IHCTpyMEHTaNIbHI MaTepialii: YaByHH, CTalll, OpOH3H, JIATYHI,
CWIIyMiHU, TypatOMiHA, 0a0ITH: CKIIaJl, BJIACTUBOCTI, 3aCTOCyBaHHS. OCHOBH XiMiKO-TEPMIYHOI
00poOKH Ta ii OCHOBHI BU/IH.

IpepekpiznTu. Juciumiida € BuxigHow, 0asyerbes Ha 3HaHHAX 3 O3[1.02 — dizuxu; O3I1.03 - ximii,
OIIII. 07 - «BeTym 10 criemiaabHOCTI».

KopexBizutu OIII1.04 «Jleram Mmammna», OINI.11— «Teopis i TeXHOJOrIS TEPMIUHOT OOPOOKHU,
OIlII.14. «Hamnasnenns i HamwnenHs» OIIII.15 - «By3mu tepts»,



3amaHoBaHa HaBYaJIbHA MisUIbHICTB: Jiekiid 34 roma., yaboparopHi poOotu 34 roi., MPaKTHUHI
BiJICYTHI, camocTiiiHa po6ora 112 rox., pazom 180 rog.
®opmu (MeTOIM) HABYAHHA: JIEKIii (3 BUKOPUCTAHHAM METOJIB MPOOJIIEMHOTO HaBYAaHHA 1 Bizyaizallii);

mabopatopHi 3aHATTA (3 BUKOPHUCTAaHHSIM METOMIB CTPYKTYpPHOTO aHalli3y; caMmocCTiiiHa poOota
(iHnuBixyanbHi 3aBIAHHA).

@opMHu OUIHIOBAHHS Pe3yJbTATIB HABYAHHS. 3aXUCT JIAOOPATOPHUX PpOOIT; Mpe3eHTalis pe3yJbTaTiB
BUKOHAHHS 1HIMBIlyaJbHUX 3aBJaHb; MHCHhMOBE ONUTYBaHHS (TECTYBAaHHS).

Buja cemecTpoBOro KOHTPOJIIO: iCIUT — 3 CEMECTP.

HagpuanbHi pecypen:

1. sraenxo C.C., Jomeukina 1. B., Mosnsa A.O., [Inemakos E.I. Marepiano3naBcTBo.:

[Minpyunuk / 3a pen. npod. C.C. Hsuenko. - Xapkis: XHAY, 2007. — 440c¢

2. TlomoBuu B. TexHom0ria KOHCTPYKIIHUX MaTepialiB 1 MaTepiano3naBcTBo. K.1.JIpBiB. 2000. —264c.
3. I'apuens B.M. Marepiano3naectso. [linpyunuk.- K. Kormop. 2009. 386 c.

4. Ipo6ot O.C. Makpo - i mikpocTpykTypa metaiiB Ta crutasi / O.C. Ipo6ot, O.I1. babak, O.O.
HikitiH. - Bun. 2-re, Bunp., nonos. - XmenbHuipkui: XHY, 2016. - 55c.

5. Moxopt A.B., Uymak M.I". Tepmiuna o6pobka meraniB: HaBuansuuit mocioank. —K.: JIn6ime. 2002, —
512c.

6. Matepiano3HaBcTBO. MeToauuHi BKa3iBKH 10 aboparopaux podit / O.C. Ipo6ot. - XMeabHHUIIbKUIA:
XHY. 2016 p.-71c.

7. Marepiaio3HaBCTBO: METOMYHI BKa3iBKU 3 AVCIHILTIHH JJO CAMOCTIHOI pOOOTH CTYACHTIB iHXKEHEPHO
- TeXHIYHUX HanpsaMiB miarotosku / Ipodot O.C. - Xmenpannpkuii: XHY, 2016. 140c.

8. MonayneHe cepenoBuilie i HaBuaHHs. Jloctyn 1o pecypcey: https://msn.khnu.km.ua.

9. MoaysbHe cepenosuiie st HaBuanus MOODLE. Jloctyn o pecypcey: https://msn.khnu.km.ua..
MoaynbHu# Kype UTst TUcTaHIiitHol hopmu HaBuauHs JocTyn 10 pecypey: http://dn.khnu.km.ua/dn/k

list.aspx?bk=T.

Bukaanau: xkaHna. TexH. Hayk, noneHT J[po6ot O.C.
JIMCT TIOI'OMXXKEHHSA
Inimiamm, npizBuie
[Tocana Hassa daxynbrery Migmuc I[nimianwm, npi3Buine

Jexan (3acTymTHUK) daxkynbTeTy 1HXEeHEpil B.I1. Onexcannpenko
TPaHCIOPTY Ta
apxiTeKTypu

2. IosicHIOBAJILHA 3aNHCKA

Jucuurnina «MatepiaJo3HaBCTBOY» € OJHIEI0 3 000B’I3KOBUX TUCIIMILIIH HABYAILHUX IJIAHIB 1
3aiiMae IPOBIAHE MICIIE Y MIATOTORII OaKajgaBpiB 3a CHEIaIbHICTIO «Marepialo3HaBCTBOY.

BuBueHHs IUCLUILTIHY A03BOJISIE 3700yBadaM BHILOI OCBITH 3p0O3yMITH OYJ0BY METaJCBUX CILIABIB,
TEOPETUYHI OCHOBU PO3POOKH CIIJIaBiB, OYJOBY Ta BIACTHBOCTI CyYyaCHHX MaTepialiB, poiib Ta
NpU3HAYEHHs TepMidHOI 00pOOKH 1151 POPMYBaHHS EKCILTyaTalliiHUX BIACTHBOCTEH KOHCTPYKUIHHUX Ta
IHCTpYMEHTaJIbHUX MaTepiaiBs.


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

IlpepexBizuTu: /luctumniina € BuXigHO0, 0a3yeThes Ha 3HaHHAX 3 O311.02 — dizukm; O3I1.03 - ximii,
OIIII. 07 - «Betym no criemiansaocT». O31109.«TexHOMOTIS KOHCTPYKITIHHAX MaTepiaaiBy.
Kopexsizutu: OIII1.04 «erani mammny, OIII.11— «Teopist i TeXHOIOTis TEPMiIYHOT O0OPOOKHY,
OIlIl.14. «Hamnasnenns i HanunenHs» OIIIL.15 - «By3nu tepta»,

Komnemenmnocmi - 3aranabni kommerentHocTi (3K)

3K.06. 3gatHicTs 10 aganTarmii Ta aii B HOBIH cuTyarii.

3K.08. 31aTHICTh CHIIKyBaTHCS ACPKABHOIO MOBOIO SIK YCHO, TaK i MUCHMOBO.
3K.10. 3aaTHiCTh TpaItoBaTH aBTOHOMHO.

3K.12. [Iparaenns 10 30epeeHHs HaBKOJIUIITHHOTO CePEIOBHIIA.

Cunenianshi (paxosi, mpenmerni) komnereHTHOCTI (PK) OK.01. 3n1aTHICT 3aCTOCOBYBATH BiIIOBiIHI
KUTbKiCHI MaTeMaTW4Hi, (hi3W4HI 1 TEXHIYHI METOM 1 KOMII'TOTepHE TPOTpaMHe 3a0e3MeYeHHS s
BUPILIICHHS 1H)KEHePHUX MaTepiano3HaBunx 3asaanb OK.02. 3naTHicTh 3a0e3neuyBaTH SKiCTh MaTepialiB
ta Bupo6iB ®K.03. 3naTHiCTh €()eKTHBHO BUKOPUCTOBYBATH TEXHIUHY JITEPATypy Ta iHII JpKeperna
iHdopMmallii B rairy3i Matepiano3HaBcTBa. MaTepiano3nascTa . ®K.08. 3maTHicTh 3acTOCOBYBATH 3HAHHS i
PO3YMIHHS MIKIUCHUILTIHAPHOTO 1HKEHEPHOTO KOHTEKCTY 1 HOr0 OCHOBHHX MPHHIMITIB y MIpodeciiHiii
niseHOCTI PK.09. 3naTHICTS 3aCTOCOBYBATH CyYacHI METOIM MATEMATHIHOTO Ta (hi3HIHOTO
MOJICITIOBAHHSI, TOCIIPKEHHS CTPYKTYPH, Gi3UYHUX, MEXaHIYHHUX, (PYHKIIOHATLHAX Ta TEXHOJIOTTYHUX
BJIACTHBOCTEW MaTepiajiB A BUpilIeHHs MaTepiago3HaBuux mpoomeM ®K.10. 3maTHicTh 3acTOCOBYBaTH
HaBUYKH poOOTH 13 BUIIPOOYBATLHIM yCTAaTKYBAaHHSM JJIsl BUPIIICHHS MaTepiajO3HABUYMX 3aBaHb.
©®K.14. 3natHicTb AOTpUMYBaTHCS POPECiiHUX i ETHYHUX CTaHIAPTIB.

IIpozpamni pezynoemamu nasuanua (I11PH) Ctynent, skuii ycminiHo 3aBepIivB BUBYCHHS JUCIAILTIHMY,
Ma€: JIOCKOHAJIO BOJIOMITH MPOQECIHHOI0 TEPMIHOJIOTIEI0 Ta OCHOBHUMHY MOHITTAMH 3 AUCIUTUTIHH,
BOJIOJIITH JIOTIKOIO Ta MeTozosoriio HaykoBoro misHaHHs ( [IPH 2). Busnadyatu exosioriyHo HeOe3meuHi
Ta WKiAUBi paxTopu mpodeciiHol MisITPHOCTI MUISIXOM TMOTIEPETHBFOTO aHaTi3y Ta KOPUTYBATH 3MICT
JUSUTHHOCTI 3 METOO TIOTIEpE/PKeHHSI HeTaTUBHOTO BIUIMBY Ha HaBKoduIHE cepenosuie. [[IPH 12. 3natu
IHXEHEPHI TUCIUILIIHY, 10 JISKATh B OCHOBI CIIEI[IaJIbHOCTI, Ha PiBHI, HEOOXITHOMY ISl TOCSTHEHHSI
IHIIMX Pe3yJbTaTiB MPOTPAMH, B TOMY YHCIII MaTH NIEBHY 00i13HAHICTh B IX OCTaHHIX JOCSTHEHHSIX.

[TPH 13. Po3ymiTu OynoBy MeTalleBUX, HEMETAJIEBUX, KOMITO3UIIHHUX Ta PYHKIIOHAILHUX MaTepiaiiB
Ta 00MpaTH ONTUMaJIbHI MeToau Moaudikaiii ix BractuBocTeil. KBanmiikoBaHo BUOMpaT MaTepianu Jjis
BUpOoOiB pizHoro npusHadeHHs. [IPH 14. BukopucroByBaru y npodeciiiHii JisUTbHOCTI
EKCIIePUMEHTAIBbHI METOIU TOCIiPKEHHS CTPYKTYPHHUX, (DI3UKO-MEXaHIYHUX, eNeKTPO(Di3NIHUX,
MarHiTHUX, ONITUYHUX 1 TEXHOJOTIYHUX BIACTHBOCTEN MaTepiajiB, po36 a3yeamu TEXHOIOTIYHI 3a/1a4i ;
BUMIpIO8amu TBEPICTh MaTepialliB, 00CIIMNHCY6amu CTPYKTYPY, OLIIHIOBATH BJIACTUBOCTI MaTepialy 3a
HOro ckJiaZioM Ta MPOBEJCHOI0 TepMiuHO 00pooKoro. [TPH 22. BukopucroByBaT 6a30Bi MeTOAH
aHaJi3y PeYOBHH, MaTepialiB Ta BiAMOBITHIX MPOIIECIB 3 KOPEKTHO iIHTEPIIPETAII€I0 PE3YIIbTATIB.

ITPH 25. 3HaHHs OCHOBHUX TPYI MaTepialliB Ta 3JaTHICTh OOIPYHTOBAHO 3/IIHCHIOBATH 1X BHOIp IS
KOHKPETHOTO BUKOPUCTAHHS, BMIJIO UKOPUCHO8Y68amY MATEPialli 38 IPU3HAYCHHSIM.

[1PH 26. 3naHHs OCHOBHUX TEXHOJIOTil BUTOTOBIICHHS, 0OpOOJICHHSI, BUNIPOOYBaHHs MaTepialliB Ta yMOB
ix 3acTocyBaHHSI.

[IPH 27. 3naHHS NPUHIIMIIIB, METOIB T2 HOPMATHBHOI 0a3u CTaHIapTH3aIlii, cepTU(IKaIil i akpeauTarii
MarepiajiiB Ta BUpOOiB 3 HUX.

Meta qucuumiinu - Ilinroroska ¢axisiiiB, 3MaTHAX PO3B’S3yBaTH TEOPETHYHI Ta MPAKTUYHI 3aBIAaHHS,
TIOB’s13aHi 3 3aCTOCYBaHHSM METAIEBUX, HEMETAIEBUX, KOMITO3UIIIHHUX MaTepialiB Ta BUPOOIB TpH
BiZTHOBJICH] Ta TEXHIYHOMY CEpBiCi aBTOMOOLTIB.



Ilpeomem oucyunninu. Ilporpama 6a3zyeThcst HA HAYKOBUX PE3yJIbTaTax i3 BpaxyBaHHAM
CHOTOJIHIIITHHOTO CTaHY MaTepialo3HABCTBA, OPIEHTYE HA aKTyallbHI Cliemiai3allii, B paMKax SKHX
MOYKJIMBA TOJaNbIIa podeciiiHa Ta HayKoBa Kap’epa: 0O0poOKH, KepyBaHHs CTPYKTYpPOIO Ta
BJIACTUBOCTSIMU MaTepiajiB, BATOTOBJICHHS BUPOOIB 3 HUX, OOPOOKH pe3yIbTaTiB BUIPOOYBaHb,
JIarHOCTHKH B Tally3i MaTepiallo3HaBCTBA.

IIpenqmeTom muCIUTLIIHE «MaTepialo3HaBCTBO» € MaTepiaiH, 3 SKUX BUTOTOBIISIFOTE OCHOBHI JIeTali
aBTOMOOUTEHOI TEXHIKH (CTalll, YaByHH, JIATyHi, OPOH3H, CHIIyMiHH), BUAH TEPMIYHOI Ta XiMIKO -
TEpMiYHOT 0OpPOOKH.

3agoanna oucyunninu . GopMyBaHHS 3arajibHUX Ta ClIELiAIbHUX KOMIIETEHTHOCTEH Yy (haxiBiB,
SK1 BOJIOJIIOTH 3HAHHAMHM (i3U4HOI CyTi OyIOBH METAJIB Ta CIIJIaBiB; SBUII, 1110 BiOYBAaIOTHCS B METalax
TIPH CIUTABIISTHHI Ta TOMAJIBIIIHM TepMidHiH 0OpoOIli; 3aJeKHOCTI BIACTUBOCTEH CIIIaBiB Bix pa3zoBoro ta
CTPYKTYPHOTO CKJIaAy Ul 3aCTOCYBaHHS MPOTPECUBHUX MaTepialliB Ta TEXHOJIOTIYHUX MPOLIECiB IpH
BIZTHOBJICHHI Ta MiBUILEHHI 3HOCOCTIHKOCTI AeTanei aBToMoO1niB. daxiBui NOBUHHI BMITH MOSCHUTU
MIPUYUHY 3MIHH BIACTHBOCTEY MaTepialiB MiJ BIUTMBOM Pi3HUX (aKTOpiB: TeMIepaTypH, XiMidHOI,
MEXaHI4HOI /ii; BUBYMTH OCHOBHI IPyIH METAICBUX Ta HEMETAIEBUX MaTepialiB, iX BIACTUBOCTI Ta raysi
3aCTOCYBaHHS.

Pesynomamu nasuanns. CTyleHT, SIKUH yCTIINIHO 3aBEPIIUB BUBYCHHS AUCIUILTIHN, TIOBUHEH: BMLJIO
BUKOpUCTNOGY8amY KOHCTPYKIIIHHI MaTepiain AJsl BATOTOBJICHHS AeTaleil aBTo. [Ipusnawamu BUJ Ta
TEXHOJIOTII0 TPOBEIEHHS TEPMITHOI 0OpOOKH UM XIMIKO-TepMidHOI 00pOOKH AeTaseil Mpy BUKOHAHHI
PEMOHTHO - BiTHOBIIOBAILHUX POOIT; 6UKOHY8amu TPOTHO3YBAHHS 3MiHU TEXHIUYHOTO CTaHY JeTajei
MIpH iX eKCIUTyaTamii y KOHKPETHUX YMOBAX; OYiHo8amu eKCILUTyaTaliliHi BIaCTUBOCTI MaTepiaiiB 3a ix
CKJIaJIOM, 00pOOKOIO Ta CTPYKTYPOIO.

3. CTPYKTYPA 1 3MICT POBOYOI IPOT'PAMU HABYAJIbHOI IUCIHUATILITHA

3.1 CtpykTypa 3aJiKOBUX KPeAUTIB AUCHHUILTiHI

HasBa po3uiny KinapkicTs TOMH, BiABEIEHNX HA :

Henna popma 3aouna opma
Cemectp TpeTii JPYTHiA

Jlexm. | JIao. CPC Jlexkn. | JIao. CPC
Poznin 1. [Ipenmer i 3amadi kypcy 2 2 6 2 10
Marepiano3naBctBo. Kpucraiiuna Oymosa Ta
BJIACTHUBOCTI METAIIB.
Poznin 2. ®opMyBaHHS CTPYKTYpH METANIB Mijx 4ac | 2 2 6 10
KpHUCTAaJTi3allii.
Posznain 3. [TnactuuHa nedopmariist ta 2 2 7 2 10
PEKpHUCTATI3allisi METAJIIB Ta CIIJIABIB.
Po3nin 4. OcHoBu Teopii cruiasis. iarpamu crany | 2 4 7 10
JBOKOMIIOHEHTHHX CILIABIB.
Poszain 5. CrtaBu Ha OCHOBI 3aj1i3a Ta BYIJICIIHO. 2 4 8 2 10
Jiarpama crany 3aj1i30-1IEMEHTHT.
Po3ain 6. OcHOBH JleryBaHHS cTalel Ta YaByHIB. 2 8 10
JleroBaHi cTaii Ta YaBYHH.
Posznain 7. OcHoBu TepmiuHoi 00poOku. da3oBi 2 7 10
MIEPETBOPEHHSI B CTAJISIX MIPU HATPiBaHHI.
Po3nin 8. [lepeTBopeHHs B cTaAX 0pu 2 7 10
oxosopkeHi. Jliarpama i30TepMigHOTO




MIEPETBOPEHHS MIEPEOXOJIOPKEHOTO ayCTEHITY.
Po3gin 9. MapreHcHuTHE IEpETBOPEHHS. 2 6 10
Po3ain 10. Texnomnoris TepMidHOl 0OpOOKH cTai. 2 2 6 2 10
Biaman Ta iioro Buam.
Posnin 11. TapTyBaHHs Ta BiIITYCK CTAT. 2 2 8 2 10
Poszain 12. Ximiko-TepmiuHa 00poOKa. 2 4 6 10
Po3nin 13. KoHcTpykiiiHi MaTepiany. 2 2 6 2 10
Poznin 14. CrneniansHi crani 2 2 6 10
Po3gin 15. [ncTpyMeHTabHI MaTepiain 2 2 6 8
Posznain 16. CrimaBu Ha OCHOBI KOJILOPOBHX METATIB | 2 4 6 10
Posznain 17. IogiMepHi Ta KOMIIO3UTHI MaTEPiajiy. 2 4 6 10
Pazom 3a cemectp 34 34 112 8 4 168
4. IPOTPAMA HABYAJIBHOI JINCUILJITHA
4.1. 3micT JekuiiiHOro Kypcy
Ne n/mt . AV Kinexicts
[epenik Tem nekuii, Ix aHoTamii TOJIMH
1 2 3
1 [Ipenmer i 3amaui kypcy “Marepiano3HaBcTBo”. bymoBa i BmacTHBOCTI
METaJiB Ta CIJIaBiB.
Kpucraniuyna Oyznosa i BiactuBocti MeTaniB Knacudikaris metamis.
BrnactuBocti MetaniB Ta criaBiB. OCHOBHI TUITH KPUCTANIYHUX PELIITOK.
AmizoTpomnis B Kpuctanax. Anorpomnis MetaniB. lepektn aromHO- 2
KpHUCTaTiyHO1 Oy/IOBH (TOYKOBI. JTiHIlHI. MOBepXHeBi). Brumus nedexTiB Ha
MIIHICTh MeTasliB Ta ciuiasis [1, ¢.9-72].
2 @dopMyBaHHS CTPYKTYPH METANIB Ta CIUIABIB Mij] YaC KPUCTaTi3amii
TepmoauHamiuHi OCHOBH (a30BUX nepeTBOpeHb. OCOOIUBOCTI piAKOrO
cTany. MexaHi3M Ta KiHeTHKa KpHucTaiizaiii meranis. @akropu, 1110
BIUTMBAIOTH HA MpoIlec Kpucraizamii. Moaudikysauus [1. ¢.73-79]. 5
3 [Tnactuyna nedopmariis Ta peKpucTalizailis METaliB Ta CILIABIB.
[IpyxHa Ta mactuana nedopmartis. [Inactuana nedopmartist MOHO- Ta
noJiikpucTaniB. MexaHi3m miactuaHoi aedopmarii. Brumus mnactuanoi
nedopmariii Ha CTPyKTypy Ta BIACTHBOCTI MeTalliB. SBuie Hakieny. Brums )
HarpiBaHHS Ha CTPYKTYPY Ta BIACTUBOCTI JleopMoBaHoro mMetany. [loBopor
Ta foro Buay. Pexpucramnizaris. PyliHyBaHHS MeTalliB: MEXaHi3M Ta BHIH
pyitnyBanus [ 1,¢.79-92].
4 OcHoBH Teopii crutasiB. [liarpaMu craHy IBOKOMIIOHEHTHHUX CILIaBiB.
[loHsATTS: cru1aB, KOMIIOHEHT, (a3a, cuctemMa. XapakTepucThka (a3, 1o
YTBOPIOIOTHCS B METANIEBUX CIIJIABaX: TBEP/II PO3UMHH, XIMiUHI CIIOJIYKH,
MexaHiuHi cymimi. [IpaBuio ¢as. Hiarpamu cTaHy JBOXKOMIOHEHTHUX 5
craBiB Metoau noOyaoBu niarpam crany. OCHOBHI THIIU Jiarpam CTaHy
JBOXKOMITOHEHTHHX CILIaBiB, ix aHami3 [1, ¢.93-106].




CrutaBu Ha OCHOBI 3aii3a Ta Byriemto. JliarpamMa ctaHy 3ai30-IIeMEHTHT.
KowmmonenTy, ¢as3u Ta CTpyKTYpHI CKJIaIOBI 3aJ1i30 -BYTJICIIEBUX CIUIABIB.
Hiarpama ctany 3a1i30 — HIEMEHTHUT: (Di3MYHMI 3MICT JiHI{ xiarpamMu. AHami3
MEPETBOPEHb, 110 BiAOYBAIOTHCS B CIUIaBaX MPHU OXOJOHKEHI 3 piAKOTo
CTaHy /0 KIMHATHOI TemIieparypu. Byrienesi ctam Ta 4aByHH.
Knacudikaris Ta MapKyBaHHS BYTJIEIIeBIX cTajieil. Brmus Byrerto ta
MOCTIHUX TOMIIIOK Ha CTPYKTYpY Ta BiacTuBocTi craini. Cipi Ta 6ii
yaByHu. Kitacudikarist Ta MapkyBaHHs cipux yaByHiB [1,c.107-127].

OcHoBu eryBaHHA cTaliei Ta yaByHiB. JleroBadi ctaii Ta yaBynu. ®aswu, mo
YTBOPIOIOTH JIETYOUi €IIEMEHTH B CTaJISIX TA YaByHaX. BImB seryrounx
eJIEMEHTIB Ha nojiMop(i3m 3amiza. CTPyKTYpHi KJIacH JETOBaHUX CTaJeH.
MapkyBaHHS JErOBaHUX CTaJIEH

[1,c.158-162].

OcHoBH TepMidHOT 00poOKH. Da30Bi MEPETBOPEHHS B CIIaBax 3ai3a 3
BYTJIEIEM ITiJ] 9ac TepMiqHOT 00poOKH ((ha30Bi MepEeTBOPSHHS MTPH
HarpiBaHHi ctaii). [lepeTBOpeHHs ayCTeHITy pU 0XoJ0/KeHHi. [1,c.128-
135].

MapTeHcuTHE IepeTBOpeHHs. by/10Ba Ta BIaCTUBOCTI MApTEHCHUTY.
MaprencuTHa giarpama. [lepeTBopeHHs npu HarpiBaHHI MApPTEHCUTY
(mepetBOpenHs mij vac Bigmycky) [1,c.135-139].

Texnomnoris TepmiuHOi 00poOu. Bumu repmivnoi 00poOku. Binman Ta fioro
Buau [1,c.137-149].

10

lapryBanHs ctaimi. PexxuM HarpiBaHHs Ta OXOJOPKEHHS CTalll IpU
MPOBEEHHI rapTyBaHHA. BHYTpilllHI Hanpy>KeHHs IPH TapTyBaHHI CTaJi.
[1,c.158-169].

11

Binnyck crani. [lpuznaueHns Ta BUuau BignycKy ctaii. BmactuBocri crami
micis Bifmycky. [1,c.140-149].

12

XiMiko-TepMiuHa 00poOKa crami Ta ii Buau. TeopeTnyHi OCHOBU XiMiKO-
TepMiuHOT 00poOKkH. [{eMeHTallis, a30TyBaHHS CTalli Ta YaBYHY:
MpU3HAYCHHsI Ta BIUIMB Ha BiactuBocTi [1,c.150-157].

13

KoncTpyxkiiiini marepianu. XapakTeprucTHKa Ta KilacHU(iKaris
KOHCTPYKUiMHUX MaTepiaiiB. CTaji 3 MOKpaIIeHO 00po0IIOBaHICTIO
pizaHHsIM: aBTOMaTHi ctami. CTaji 3 BHCOKOI TEXHOJIOTIYHOIO
actruuHicTio. Ctani Ui 3BapHUX 3’ €IHaHb. PecopHO-TIpYKUHHI CTaJi
[1,c.162-167].

14

CrrentianpHi crani KopoziHOCTIHKI Ta KapoMIIHI CTali, CTam i
KkpuorenHoi TexHiku. lapukomipmunaukosi crami [1,¢.172-187].

15

[HCcTpyMeHTanbHI MaTepianu. XapakTepuCTHKa Ta Kiaacuikaris
THCTpYMEHTANBHUX MatepianiB. [HCTpyMEHTABHI MaTepiaiy Uil PiKydHX,
LITaMIIOBUX Ta BUMIPIOBaJIbHUX IHCTPYMEHTIB. [HCTpyMeHTaIbHI TBEPAi
CIIaBU Ta Kepamiuni matepiamu [1,c.187-191].

16

CrutaBu Ha OCHOBI KOJIbOpoBUX MeTaiiB. CIUTaBH Ha OCHOBI Mijii: OpOH3H Ta
JIaTyHi, CKJaj, BJIaCTHUBOCT, Tay3i 3acTocyBaHHsA. CIulaBU Ha OCHOBI

IIOMiHII0, Mifli, MarHito, TATaHy: CKJIaJ, BIACTUBOCTI. Taly3l 3aCTOCYBaHHS
[1,c.186-198, ].

17

[MonimepHi Ta koMno3uTHI MaTepianu. [lonimMepHi MaTepianu:
TEPMOIIACTHYHI Ta TEPMOPEAKTUBHI: CKJaJl, HAIOBHIOBAYi, BIIACTHBOCTI,




ranysi BukopuctanHs. KommnosutHi Matepianu Ha mojiiMepHiii ocHOBi. Buau

HAIIOBHIOBAYiB, BIIACTHBOCTI KOMITO3HTIB, Tary3i BUKopucTanus [1, ¢, 206-
228].

Paszom 34

[Nepenik ormsaa0BUX JEKIiN AT CTYJCHTIB 3204HOI(OPMU HABYAHHS

Howmep

JIeKIi1

Tema nexui

KinekicTe

TOJIUH

1

IIpenmer i 3amaui kypcy “MarepianoznaBcTBo”. bymoBa i BIaCTHBOCTI MeTaliB
Ta CIUIABIB.
Kpucramiyna OynoBa i BractuBocti MetaniB Knacudikartis meTamis.

BrnactuBocti MetaniB Ta crasiB. OCHOBHI TUIIM KPUCTAIIYHHX PEIIITOK.
AHi30TpOris B Kpuctanax. Anorpormis Mmetainis. JlepekTn aToMHO-KpUCTATiYHOT
OynoBu (TOYKOBI, JiHIIHI, TOBepXHEBi). Bruiue ned)ekTiB Ha MIHICTH METAJIiB
ta cruaBiB [1, ¢.9-72].

2

CrnaBu Ha OCHOBI 3aii3a Ta Byriernro. [liarpama ctaHy 3ami30-1IeMEHTHT.
KommnonenTH, ¢a3u Ta CTpyKTYpHI CKJIaJJOBi 3a11i30 -BYTJICIEBUX CIUIABIB.
Byruenesi crani Ta yaBynu. Kimacudikarrist Ta MapKyBaHHS BYTJICHIEBUX CTaJICH.
Brue ByrJIento Ta MOCTIHHUX TOMIIIOK Ha CTPYKTYPY Ta BIACTUBOCTI CTaJIl.
Cipi ta 0Oini yaByHu. Kitacudikanist Ta MapkyBaHHA cipux 4aByHiB [1,c.107-
127].

OcHoBH TepMidHOT 00poOKH. Da30Bi MepeTBOPEHHS B CIUIaBax 3aii3a 3
ByIJIELIEM IIiJ] Yyac TepMiuHOi 00poOku. OCHOBHI BUIU TEPMidHOI OpPOOKH.
[1,c.128-135].

CrutaBy Ha OCHOBI KOJIbOpoBUX MeTaiiB. CIlaBu Ha OCHOBI Mifli: OpoH3H Ta
JIaTyHI, CKJIaJ], BIACTHBOCTI, raiy3i 3actocyBanHs. CIUlaBU Ha OCHOBI
QITIOMIHIIO, MiJIi: CKJIaJI, BAaCTHBOCTI, rajy3i 3actocyBanus [1,c.186-198]

Paszom 3a cemectp

4.2 3micT 1200paTOPHNUX 3aHATH

Ilepenik 1a0opaTopHUX 3aHATH AJA CTYAEHTIB dennoi GopMu HABYAHHS

Ne i/t

Tema mabopaTopHOTO 3aHATTS

Kinpk-16

TOIVH

3




1 BuBuenHs nporiecy kpuctamizanii : [1, ¢.59-76, 3, c. 34-38]. 2

2 BrmuB xonogHOi mmacTrgHOI medopMartii 1 TeMiepaTypu peKpHCcTaizamii 2
Ha CTPYKTYpPY Ta BIIaCTUBOCTI MeTaniB:[ 1,c.79-92; 3, c.39-43].

3 [ToGymoBa Ta aHami3 miarpam cTaHy JBOKOMIIOHEHTHUX CIUIABiB! 4

[1, ¢.93-106; 3, c.44-50].

4 BuBYeHHS! MIKPOCTPYKTYPH Ta BIACTUBOCTEH 3a1130-BYTJICLICBUX CILIABIB! 4
[1,c.128-130; 3, c.58-64].

5 JlocnimkeHHs BIUIMBY BUIY TEPMIUHOI 00poOKa Ha BIaCTHUBOCTI 4
ByrueneBux craneit. [1,c.130-149; 4, ¢.26-30].

6 JocnipKkeHHs CTPYKTYPH CTalli Micis TepMidYHOT 0OpOOKH: 4
[1,c.142-144; 4, c.28-34].

7 JocnipkeHHs CTPYKTYPH CTaleH Micis XiMiKO-TepMidHO1 0OpOOKH. 4

[1, c.167- 169].

8 JochimKeHHs CTPYKTYpA KOHCTPYKIIHHUX MaTepiaiiB: 2

[2,c.313—348; 6, ¢.53-59].

9 JochimKkeHHs CTPYKTYpH CTaJlel crienianbHOTo npru3HayeHHs [2,c.313— 2
348; 6, ¢.53-59].

10 JlociiKeHHST CTPYKTYPH 1HCTpyMEHTaIbHUX MaTepiamis: [1, ¢.169-174 ]. 2

11 BuBueHHS CTPYKTYpH Ta BIACTUBOCTEH CILIaBiB HA OCHOBI KOJIBOPOBUX 4
MmeTanis. [1, ¢.189-194 ].

Pazom 3a cemectp 34

epeJtik 1a00paTOPHUX 3aHATH AJISl CTYACHTIB 3a0uHoi GopMH HABYAHHS

Ne /i Tema 1abopaTOPHOTO 3aHATTS Kinbk-Tb
TOJIMH

1 2 3

1 BuBYeHHS! MIKPOCTPYKTYPH Ta BIACTUBOCTEH 3a1130-BYTJICIICBUX CILIABIB: 2
[1,c.128-130; 3, c.58-64].

2 BuBYeHHS CTpYKTYpH Ta BIACTUBOCTEH CIUIABIB HA OCHOBI KOJIBOPOBHX 2
meTanis. [1, ¢.189-194 ].
PazomMm 3a cemectp 4

4.3 3micT camocTiiinoi (y T.4. iHAMBiOyaJbLHOI ) po6oTH

006’eM caMOCTIITHOT POOOTH 3 TUCIUILIIHK CTaHOBUTH 112 roxuu ajs neHHoi popmu HaBuaHHs. J{o Horo
CKJIQJy BXOJIUTH:



1. OnpanroBaHHsl TEOPETUIHOTO MaTepiany (KOHCHEKTY JIeKLii, HaBYaIbHO METOAUYHOI JTiTepaTypH).
2. [ligroToBKa /10 ayIMTOPHUX 3aHATH (JIEKIIiH, TaOOpPaTOPHUX TOIIO).
3. IlinroToBKa 0 3aXMCTy 1a0OPaTOPHHUX POOIT Ta MOTOYHOTO i MiICYMKOBOI'O KOHTPOJIIB;
4. PoGota y mpoBe/ieHi HAyKOBHUX €KCIICPUMEHTIB;

5. Yuacte y poboTi akymsTaTHBIB, HAYKOBUX Ta HAYKOBO-TIPAKTUIHUX KOH(EPEHIIIH, oMiMITiazax
TOLLIO.

Crynentu 3a04H0i (popMH HaBUaHHS BUKOHYIOTH KOHTPOJIBHY poOOTY. BuMoru fo ii BUKOHaHHS Ta
BapiaHTH BU3HAYAIOTHCS METOANYHUMH PEKOMEHIAIISIMUA 10 BUKOHAHHSI KOHTPOJBHUX POOIT, AKi
KOXXKHHH CTYJEHT OTPUMYE Ha Kadenpi y mepios ycTaHOBUO1 cecii.

3micT camocTiiiHOi poGOT cTyeHTiB 1eHHOI opMU HABYAHHS

No TkHS Bun camocrtiiinoi pobotu Kinbk-16
TOMH

1 2 3

1 OmnpairoBanHs JiekuiiiHoro Matepiany. Kpucranorpagiune nosHaueHss 6

ATOMHUX TUIOMIVH Ta HanpsAMKiB llinroroBka g0 maboparopHOi poOoTH.
Nel [1,¢.9-72, 3, c. 34-38].

2 OmnpatroBaHHs JEKIIHHOTO MaTepiaiy. MonnudikyBaHHS piAKOro MeTaly. 6
Ckuamanns 3Bity 3 a.p.Nel. [1. ¢.73-79; 3, ¢.34-38].

3 OmnpamroBanHs nekuiiinoro marepiany. Tekctypa nedopmanii. Bropunna 7
pekpuctaiizaris. ITixroroska g0 a.p.Ne2 . [ 1,¢.79-102; 3, ¢.39-43 ].

4 OnparroBaHHs JIeKIliiiHOTO Matepiany. [IpaBuiio ¢as, nmpapuio 7

KOHIICHTpALi. paBuIio BiapizkiB. CkiiagaHHs 3BiTy 3 J1.p. Ne2. [1,¢.107-
127; 3, ¢.44-50 ].

5 OnparroBaHHs JieKIiiiHOTO MaTepiany. Jiarpama crany «3amizo-rpadity. 8
JeprxaBHi cTaHAApTH Ha cTanli Ta yaByHH. llinmroroBka o j.p.Ne3.
[1,c.130-147; 3, ¢.51-57].

6 OmnparrroBanHs JekItiitHoro Matepiany. Ckiaamanas 38iTy 3 .p. Ne3[1,c.148- 8
162; 3, c.58-64].

7 OmpairoBaHHs JeKIiiHOro Martepiany. . [Tiaroroska 1o j1.p.Ned[1,c.137- 7
149; 4, ¢.26-32].

8 OmnparrroBanHs JIeKIiitHOT0 MaTepiany. CkiamanHs 3BiTy 3 J1.p. Ned4[1,c.158- 7
169; 4, ¢.26-30].

9 OrpatroBanHsI JieKIiiHOro Matepiainy. [Tinroroska 10 j.p. Ne5 [1,¢.173- 6
181;].

10 OnpariroBaHHs JIeKIliiiHOro Matepiainy. [ligroroska 1o j1.p. Ne6 Cxitaganss 6
3BiTy 3 J1.p.Ne.5[1,¢.173-189].

11 OnpatroBanHs JieKiiiHoro Matepiany. Ckinaganss 3BiTy 3 J1.p. Ne. 6 8
[1,c.140-149].

12 OmnparrroBaHHs JeKIliitHOro MaTepiany. ITinroroska g0 a.p. Ne7 [1,¢.150- 6
167].

13 OnpaliroBaHHs JIeKIliiiHOro Marepiany. CkiiagaHHs 3BiTy 3 J1.p.Ne.7 6

[Minroroska no n.p. Ne8. [1,c.140-149].

14 OnpaliroBaHHs JIeKIiiiHOro Marepiany. CkiagaHHs 3BiTy 10 J.p. Ne§. 6
[Minroroska mo a.p. Ne9. [1,c.162-167].




15 OmnpartroBanHs JekuiiiHoro matepiany. Ckinaganss 3BiTy a0 1.p.Ne.9 6
IMigroroska o jr.p. Nel0 [1,c.172-186].

16 OnmnparroBanHs JiekIiiiHoro Matepiany. Ckiaganas 3BiTy a0 J1.p. NelO. 6
IMigrororka o j.p. Nel1[1,¢.187-198].

17 OmnpatroBanHs JekuiiiHoro Matepiany. Ckiaganss 3BiTy A0 J1.p. Ne.11. 6
[1,c.206-228].
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KepiBHUIITBO caMOCTiIfHOIO pOOOTOIO Ta KOHTPOIh 32 BUKOHAHHSM 1H/AMBITyalbHOTO 3aBIaHHS
3MIACHIOETHCS BUKJIATaueM 3a PO3KJIaJI0M KOHCYJIBTAIli Y TI03aypOYHUN Yac.

5. TEXHOJIOT'TI TA METO/I HABUAHHSI

[Tpouec HaBYaHHS 3 AUCHMILTIHU TPYHTYETHCS HA BUKOPUCTAHHI TPAJUIiIHHUX Ta CyYaCHUX TEXHOJIOTIH,
30KpeMa: JIeKIii (3 BUKOPHUCTaHHSIM METO[iB TPOOJIEMHOT0 HaBYaHHS 1 Bizyalizailii); J1abopaTtopHi
3aHATTS, CAMOCTiiHa poOoTa (1HAMBILyabHI 3aBJaHHs), i MalOTh 32 METY — OBOJIOJIHHS CTYACHTaMU
CIEIIaIbHOI0 TEPMIHOJIOTIE0 1 HA0YTTS HUMHU MPaKTUIHUX HABHYOK 3 TIPOBEACHHS MIKPOCTPYKTYpPHOTO
aHai3y, JOCIIHKeHHST BJIACTUBOCTEH METaliB Ta CIUIaBIiB 3a PI3HUMH METOIUKaMH, Y T.4. 3
BUKOPUCTaHHIM iH(POpPMaLifHO-KOMIT FOTEPHUX TEXHOIOTiH, HEOOXiAHUX IHCTPYMEHTIB, O0JIaHAHHS,
HOPMAaTHBHHX JJOKYMEHTIB: MeTalorpadiqHuX MiKpOCKOIIIB , TBEPAOMIPIB, KOMIT FOTEPHOI TEXHIKH,
enekTporeuei st repmivHoi 00pooku, JICTY Ha craii, 4aByHH, KOJIHOPOBI METAJIU Ta CIUIABH.

[Tporpama QUCIUILTIHY Mependadae 3acTOCYBaHHS aKTUBHHX (JOPM MPOBEACHHS HABYAIHHOTO
MPOIIECY, 110 PO3BUBAE MPOCTOPOBY YSBY CiIyXada, HABUYKH CAMOCTIHHOT poOOTH 1 BMiHHS 3HAXOJIUTH
ONTHMAaNBHI pileHHs mpodieM. B HaB4ampHOMY MpoIeci 3aCTOCOBYIOThCS HAOUYHI 3aCO0H, MaKeTH,
IUTAaKaTH, CJIAMIM, BiJ€O Ta KOMIT FOTEpHA TEXHIKa.

Ha 3aHATTSX y CTYZEHTIB pO3BHUBAIOTH BMIHHS BHIUIATH TOJIOBHE, Y3aralbHIOBATH PE3yJIbTaTH,
poOuTH BIUCHOBKH. Bukiiagau 3aoxouye TBOpYi 3110HOCTI Ta iHINIATUBY CTY/ACHTIB, YOMY B 3HAYHIH Mipi
CHPUSIIOTh MAKPO 1 MIKPOCTPYKTYPHI TOCTIIKEHHS, po00Ta 3 aTjlacaMi Ta HOPMaTHBHUMH JIOKYMEHTaMHU.

6. METOJIU KOHTPOJIIO

[ToTO4HMIT KOHTPOJIB 3AIHCHIOETHCS i Yac J1a00paTOPHHX 3aHSTh, @ TAKOXK y JHI TIPOBEICHHS
KOHTPOJIBHUX 3aX0/1iB, BCTAHOBJICHUX I'padikoM HaBUAILHOTO Tporiecy. [Ipy koMY BUKOPUCTOBYIOTHCS
TaKi METOJIM MOTOYHOTO KOHTPOJIIO: YCHE ONUTYBAHHS MEPeJI I0ITYCKOM JI0 J1a0OpaTOPHOTo 3aHSATTS;
3axHCT JTabopaTOpHUX POOIT 1 popMyBaHHS MOPTPOITIO; TECTOBUI KOHTPOJIH TEOPETUIHOTO MaTepiaiy 3
Temu. [Ipu BHBEJICHHI TiJICYMKOBOI CEMECTPOBOT OI[IHKH BPaXOBYIOThCS PE3yJIbTATH SIK [IOTOYHOTO
KOHTPOJIIO, TaK 1 MiICYMKOBOT'O KOHTPOJIEHOTO 3aX0.1y, SIKAIl TPOBOIUTHCS METOJIOM TECTYBaHHS
Marepiaiy JUCIUILTIHY, SIKWH He yBifmoB y nutanHs npu nposeeHi T1 i T2. Crynenr, sikuit Habpas
MO3UTUBHUI CepeHbO3BaXKEHUH Oall 3a MOTOYHY POOOTY 1 HE 34aB MiICYMKOBUI KOHTPOJIBHUH 3axij,
BBaKA€THCSI HEBCTUTAIOYHM.

7. OOIHIOBAHHS PE3YJIbTATIB HABUAHHS CTYAEHTIB Y CEMECTPI

Koxnwii Buj poOOTH 3 TUCIUTUTIHY OI[IHIOETHCS 33 yomupudansHoro mkanorw. CeMectpoBa
MiICYMKOBA OI[IHKa BU3HAYAETHCS K CEPeIHbO3BAXKEHA 3 YCiX BUJIIB HABYAIBHOI POOOTH, BAKOHAHHMX i



3aHUX HO3UMUGHO 3 YPAaXyBaHHAM KoedilieHTa BaroMocTi. Barosi koegiieHTH 3MiHIOIOTHCS 3aJIEKHO

BiJl CTPYKTYPH AMCLUILIIHM 1 Ba>KIIMBOCTI OKPEMHUX BUAIB ii poOiT. 3aCBOEHHS CTYJEHTOM TEOPETHYHOTO
MaTepiaiy 3 AUCIUTUTIHA OIIHIOETHCS TECTYBaHHSIM.

OniHrOBaHHS 3HaHb CTY/ICHTIB 3/IiHCHIOEThCS 38 TAKMMHU KPUTEPIiSIMHU:

Origka 3a
HaILlOHAJILHOIO
[IKAJIOO

V3arambHEeHUH KpuTepiit

Binminao

CryneHt rauboKo 1 y MOBHOMY 00CsI31 OTaHyBaB 3MiCT HABYaJILHOTO MaTepiany,
JIETKO B HBOMY OPIEHTYEThCS 1 BMIJIO BUKOPUCTOBYE MOHATIHHUN amapart; ymie
OB’ I3yBaTH TEOPII0 3 MPAKTUKOIO, BUPIIITYBAaTH MPAKTUIHI 3aBJIaHHS, BIIEBHEHO
BHCJIOBJIIOBATH 1 OOTPYHTOBYBATH CBOI Cy/KeHHS. BimMmiHHa oIliHKa nepenOavae
TrpaMOTHHH, JIOTIYHUI BUKJIA] BiAMIOBi/I (AK B YCHIH, Tak 1 y MUCbMOBIH (opmi),
sKicHe 30BHIITHE oopmiteHHS poOoTH. CTyIEHT HE BaraeThCs MpY BUAO3MIHI
3aMMTaHHs, BMi€ pOOUTH JeTaabHi Ta y3araabHIOIYi BUCHOBKH. [Ipu BiamoBizai
JIOITyCTUB JIBIi—TpH HECYTTEBI noxubku. I1in 4ac onuTyBaHHS CTYJICHT IOKa3aB
BUCOKHH piBEHb 3HAHb.

Hobpe

CTyzneHT BUSBHB IIOBHE 3aCBOEHHS HABYAJIBHOTO MaTepiaiy, BOJIOMI€ TOHATIHHIM
amaparoMm, OpiEHTYEThCS Y BUBUEHOMY MaTtepialli; CBiTOMO BUKOPUCTOBYE
TEOPETUYHI 3HAHHS JIJIs BUPIIICHHS MPAKTHYHUX 33]a4; BUKJIA BiJIIOBI I
IpaMOTHHH, aje y 3MiCTi i (opMi BiINIOBiZl MOKYTh MaTH MiCIe OKpeMi
HETOYHOCTI, HEUITKI ()OPMYITFOBAaHHS 3aKOHOMipHOCTEH TOI0. BiAmoBine cryneHTa
Ma€e OyAyBaTHCS Ha OCHOBI cCaMOCTiHOrO MUcIeHHs. CTyIEHT y BIIIOBI/I JOITYCTHUB
JIBI—TPH HeCYymMESE ROMUIKU.

3a10BUILHO

CryzneHT BUSBUB 3HAHHSI OCHOBHOTO TIPOTPAMHOTO MaTepiay B 00cs3i,
HEOOX1THOMY JIJISl TIOJANBIIIOTO HAaBYaHHS Ta MPAKTHYHOI JiSUTBHOCTI 32
npodeci€ro, CHpaBIIEThCA 3 BAKOHAHHSM MPAaKTUYHUX 3aB/IaHb, epeadadeHnx
nporpamoro. Sk mpaBuIio, BIMOBIAb CTYACHTa OYAyEThCSl Ha PiBHI
PENPOIyKTUBHOTO MHCIICHHS, CTY/ICHT Ma€ CI1a0Ki 3HAHHS CTPYKTYPH Kypcy,
JIOITyCKa€e HETOYHOCTI 1 cymmegi nomuiKu y BiAMOBIi/Ii, BaraeThcs MPHU BiAMOBI I
Ha BUJIO3MIHEHE 3aIUTaHHsA. Pa3oM 3 THM HaOyB HABMUYOK, HEOOXITHUX IS
BUKOHAHHS HECKIIQJIHUX MPAKTUYHUX 3aB/IaHb, SIKi BiJIIOBIIAIOTh MiHIMAIEHUM
KPUTEPIsSIM OIIHIOBAHHS 1 BOJIOJIi€ 3HAHHIMH, III0 JTO3BOJISIIOTH HOMY TIiJT
KEpiBHHIITBOM BHKJIaIaya YCYHYTH HETOUYHOCTI Y Bi/ITIOBI/I.

He3sanoBuibHO

CryneHT BHSBHB PO3pi3HEHi, 0€3CUCTEMHI 3HaHHSI, HE BMi€ BUJUISATH TOJIOBHE 1
JPYTOpSAHE, TOIYCKAETHCS MOMUIIOK Y BU3HAYEHHI OHSTH, IEPEKPYUYyeE iX 3MICT,
Xa0THYHO 1 HEBIIEBHEHO BUKJIAJIa€ MaTepiaj, He MOYKE BUKOPUCTOBYBATH 3HAHHS
NpY BUPINIEHH] MPaKTUYHUX 3aBJaHb. SIK paBuIio, OIliHKA "He3aJ0BUTLHO"
BUCTaBIISIETHCS CTY/ICHTY, SIKMI HE MOKE ITPOJIOBKHUTH HaBYaHHS 0€3 J101aTKOBOI
poOOoTH 3 BUBUEHHS TUCITUILTIHU.

CTpyKTypYBaHHS JMCHHUILIIHH 32 BUAAMH PoOiT i OiHIOBaHHA pe3yJIbTaTiB HABYAHHSHA
CTYAEHTIB dennoi (pOpMHU HABYAHHS 32 BATOBMMM Koe(inieHTamu

AynuTopHa, caMOCTiiiHa, CemecTpoBuit
AynuropHa poboTa ; .
iHIMBITyasibHa podoTa KOHTPOJIb
TecToBHit KOHTPOJIb: Hincymrouit
Jlaboparophi podoTu Ne: KOHTPOJIbHUH
Tl T2 3aXiJ], TECTYBaHHS
1]2]3]4]5]6]7]8]9]10]11] T13 | T46 1
BK": 03 0,2 05

Ymoesni nosnauenns: T — tema nuciumuiing; BK — BaroBuii koedirtieHr,

CTpyKTYpYBaHHA TMCUMILIIHA 32 BUJAMM POOIT i OLiHIOBAHHS Pe3yJIbTATIiB HABYAHHS




CTYIEHTIB 3aounoi popMu HABYAHHS 32 BaroBUMU KoedimieaTamu.

CTpyKTypyBaHHS AUCIUILTIHY 32 BUAaMHU POOIT 1 OLIHIOBAHHS PE3yJIbTaTiB HABYAHHS CTY/ICHTIB 3209HOI
(hopMU HaBUAHHS Y CEMECTPi 3a BaroBUMH KoedillieHTaMu

o . CemecTpoBuit
AynuropHa poboTa CamocriifHa, iHIMBIqyaTpHA pOOOTA )
KOHTPOJIb, iCITUT

Tpertiit cemectp

. [TincyMxoBuiA
tecTyBanHsJIlabopaTopHi Kontpornbra pobora ey . .
KOHTPOJIBHUH 3aXi[ ,
pobotu No:
TECTYBaHHS
1 2 SIkicTe O1iHKA 32 3aXUCT
BUKOHAHHSI
BK*: 0,1 0,1 0,3 0,5

OniHoBaHHA TECTOBHUX 3aBIaHb

TemaTnuHMiA TECT 111 KOKHOTO CTYIEHTA CKIAIA€ThCS 3 BAIIATH TECTOBUX 3aBJIaHb, KOXKHE 3 SIKHX
OLIIHIOETHCS OJJHUM OarioM. MakcuManbHa cyma 0aiiB, SIKy MOxke HaOpaTu cTyaeHT - 20.

OriHIOBaHHS 3iHCHIOETHCS 32 YOTHPHUOATBEHOIO ITKAJIOH0.

BiamosigHicTs HabpaHux 0ajiB 3a TECTOBE 3aBAAHHS OIIIHIII, 10 BUCTABISETHCS CTYCHTY:

Cyma OaJtiB 3a TeCTOBI 3aBIaHHS 1-10 11-14 15-18 19-20

OrigKa 3a 4-0aJIbHOIO MIKAJIOK 2 3 4 5

Ha tecryBanust BinBoauthes 20 xBuiuH. [IpaBuiibHI BIAMOBII CTYACHT 3alMCY€E Y TAJIOHI BiIIIOBIIEH.
CTyeHT MOXe TaKOX MPONTH TeCTYBaHHSI 1 B OH-JIAMH PEeXKUMI Y MOJYJIBHOMY CEPEOBHII JIJIs
nayanas MOODLE. [Ipu oTprMaHHI HEraTUBHOI OIIHKHM TECT CJIiJ] IePe3AaTH J0 TePMIiHY HACTYITHOTO
KoHTpoIo. [licyMKoBa cemecTpoBa OIliHKa 3a IHCTUTYIIIHOIO mKaoro i mkainow €EKTC
BCTaHOBITIOETHCS B aBTOMATH30BAHOMY PEXUMI ITiCIIsl BHECEHHS BUKJIaIayeM YCiX OIiHOK JI0
€JIEKTPOHHOTO JXypHay. CIiBBIJHOIICHHS IHCTUTYIIIHHOI IIKAJIA OLIHIOBAHHS 1 IIKAJIX OLIHIOBAHHS
€KTC naBeneni y Tabmwuiri.

ChiBBigHomIeHHA BITYN3HAHOI IIKAJIH OLIHIOBAHHSA i mikaau oniHioBanua EKTC

. [HcTuTyniiina
OmiHka . . .
IHTepBaAbHA BituusHsHa orninka, kpurepii
€KTC ;
mKaja 0aiiB
A 475500 5 Biominno — rinboke 1 MOBHE OMAaHyBaHHS HAaBYAJILHOTO Marepiajy i
! ! BUSIBJICHHS Bi/ITTOBIJHMX YMiHb Ta HABHUKIB
00pe — TIOBHE 3HAHHI HABYAJILHOIO Marepially 3 KUIbKOMa
B 4,25-4,74 a4 |Aoop plaity
HE3HAYHUMU [TIOMUIKAMUA




c 3,75.4,24 Jlobpe — B 3aranbHOMYy TpaBWIbHA BINOBIIL 3 JBOMAa-TPbOMa
CYTTEBHUMH MTOMMIIKAMH

D 325374 3adogsinbno — HEOBHE ONAHYBAHHs [POrPAMHOro Marepiany, ane
JIOCTATHE JUIs MPAKTUYHOT isUTLHOCTI 33 Ipodeciero

E 3,00-3,24 3aodosinvHo ~ HETIOBHC OMAHYBAHHA MPOrPaMHOTO Marepiaiy, 0
3aJI0BOJIbHSIE MIHIMAJIbHI KPUTEPIi OLIHIOBAHHS

EX 2.00-2,99 He3aoo6inbno — 0OS3CHCTEMHICTh OJICPKAHUX 3HAHb 1 .HCMO)KJ'II/IBiCTL
MIPOJIOBKUTH HABYAHHS 0€3 JIONATKOBUX 3HAHb 3 JMCIUILTIHU

£ 0,00-1,99 He3aoosinbno — H§06xiuHa cepito3Ha momaibina podoTa i MOBTOPHE
BUBYCHHS TUCIUTUTIHA

Orinka 3a iCIUT BUCTABISIETHCS, SKIIO CEPETHbO3BAXEHHUN Oall, SIKHI OTPUMaB CTYICHT 3

JUCITUILTIHY, 3HaX0IUThCs y Mexkax Bix 3,00 go 5,00 6axis. [Ipu mboMy 3a BITYM3HSHOIO MIKAIOK0

CTaBHUTHCA OITIHKA «33I0BIIHLHO, 10Ope, BiAMIHHOY, a 3a mKkamoro €EKTC — no3HadeHHs OIIHKH JITEPOTO,

0 BiJNOBija€ HAOpaHill CTYICHTOM KUILKOCTI OaJTiB BiMOBIHO IO TAOJIUIII CITIBBIJHOIICHHSI.

1. o Take nmepBUHHA KpHCTaTi3allis?

2. MexaHi3M Ipoliecy KpucTamizaiiii.

98]

N

o1

8. IMNTAHHSA 1)1 CAMOKOHTPOJIIO 3JOBYTUX CTYAEHTAMMUA 3HAHb

. Mo Take MmomudikyBanHs?

. SIky OyZIOBY MarOTh CTaleBi 3IIMTKHU TICIIsI KpUCTATi3aIii?

. SIx BigOyBaeThcs TUTacTHYHA Ae(opMallis TOJIKPUCTATIYHOTO METaa.

6. lllo Take HarapTyBaHHs, YOMY BOHO BHHHUKA€e?

7. lllo Take TekcTypa Jaedopmallii, sk BOHA BIUIMBAE HA BIACTUBOCTI MeTasa?

o]

. lllo Take pexpucramizamis?

9. SIk 3MIHIOIOTHCS BIACTUBOCTI XOJIOAHOAS(POPMOBAHOTO METaA MICIISI PEKPUCTANI3AIi].

10. Oxapaktepu3yBatu OyJI0BY Ta BJIaCTHUBOCTI KOMIIOHCHTIB 3aJ1i30-BYTJICIIEBUX CILIABIB.

11. OxapakrepusyBatu (as3u Ta CTPyKTYpPHI CKJIQIOBI 3aJ1i30-ByIJIeLIEBUX CIUIABIB.

12. Tosicanty ¢iznynamii 3MicT JTiHiK giarpamu Fe - FesC.

13. Sk noaiIsIiFOTh CTali 3a CTPYKTYPOIO, 32 BMICTOM BYIJICIIO Ta IPU3HAUCHHSIM?

14. Sk moiNsA0TH YaBYHH 3a CTPYKTYPOIO, GOPMOIO rpadiTHUX BKIIOYCHB?

15.Yum 6is1i yaBYHH BiZIpi3HAIOTHCS BiJl Cipux?

16. MapkyBaHHs ByTJICLIEBUX CTaJel Ta CipuX 4aBYHIB.

17. Knacudikariis JIeroBaHUX CTaJIel 3a CTPYKTYPOIO Ta IMIPU3HAYCHHSM.

18. MapkyBaHHS JIeTOBaHUX CTaJCH.

19. Sk BIUIMBaIOTH BYTJIEIb Ta MOCTIIHI JOMIIITKA HA MEXaHIUHI BIaCTUBOCTI CTali?




20. o Take Tepmiuaa 00poOKa?

21. OcHOBHI TIepETBOPEHHSI, ITI0 BiI0YBAIOTHCS TIPU TEPMiUHii 00poOIIi cTami.
22. INosicHiTh AiarpaMy i30TEpMIYHOTO PO3Maay MEPEOXOJIOHKEHOTO ayCTEHITY.
23. Oco0IMBOCTI MAPTEHCUTHOTO MIEPETBOPEHHSI.

24. IlepeTBOpeHHS IPH HATPiBaHHI MAPTEHCHUTY.

25. 3 SKOW METOK Ta 3a SIKHMH PEKUMaMU TIPOBOJAATH BiJan, HOpPMANi3allifo, TapTyBaHHS
JIOEBTEKTOITHUX Ta 3a€BTEKTOITHUX CTajaeH?

26. 3 SIKOI0 METOIO TIPOBOMATH BIITYCK CTaii. BUmu BimTycKy Ta iX peyxiuMu?

27. Sk BIIMBa€e TeMIepaTypa BiAIyCKy Ha TBEPAICTh Ta B A3KICTh cTami?

28. SIki 0X0JIOKYI0Ui CepelOBHIIA BUKOPUCTOBYIOTH JUIS TApTYBaHHSA?

29. SIxi BIacTUBOCTI HAO0yBae CTajb MiCIs BiAmamy, HOpMalizallii Ta rapTyBaHHS?

30. IosicHUTS KU pekUM TepMidHOT 00poOKH 3a0e3rmeuye HalKpaIly 00poOIIOBaHICTh Pi3aHHSM.
31. [NosicHITh KMl peXKUM TepMiuHOT 0OpOOKH cTai 3a0€3MeYnTh BUCOKY 3HOCOCTIHKICTD
32. 3 SIKOI0 METO0 BBOJSTH JIETYIOUi €IEMEHTH B KOHCTPYKIIIHI Ta IHCTPYMEHTAIBHI CTaJIi.
33. Sxi cTaii HaleXaTh A0 TPYNH IEMEHTOBAHUX.

34. 3anumriTe MapKy MOKpaIyBaJbHUX CTaJeH.

35. flka TepmiuHa 00poOKa 3a0e3reuye eKCIUTyaTalliliHi BJIACTUBOCTI OKPAIIyBaIbHUM CTaJIsIM.
36. Slkuii BMICT BYTJIEIFO Ma€ OYTH Y pECOPHO-TIPYKHHHUX CTaJIEH.

37. Slxum Mae OyTH CKJIaJ] MAPUKOTIAMTUITHIKOBHX CTaJeH 1 YoMy.

38. SIkuMHU eneMeHTaMH JIETYIOTh KOPO3iMHO-CTIMKI CcTalli, OCHOBHA MeETa.

39. Slkuii ckia ByrJIeeBUX IHCTPYMEHTAIbHUX CTaJICH.

40. Sk MOAINSAIOTH IHCTPYMEHTANIBbHI CTalli 32 PU3HAYCHHSM.

41. Sxi neryrodi e1eMeHTH BBOJSTH JI0 CKIIAAy IBHIKOPi3abHUX CTalleH.

42. OOrpyHTYyiTE CKJIaa CTaJIei JJIs IITaMIIB XOJIOJHOTO Ta Tapsuoro aehopMyBaHHI.

43. SIki jeryrodi eJIeMEHTH € OCHOBHUMM JUTS HAJaHHS CTaJIsAM TEILIOCTIHKOCTI.

44, SIxwii cknaj TBEPAUX CIUIaBiB, iX OCHOBHE PU3HAYCHHSI.

45. Slkux BIacTUBOCTEH HAOyBa€ CTaJb MICHIS IEMEHTAIIIT Ta a30TyBaHHS?

46. 5K 1 3 IKOIO0 METOIO MPOBOSTH TIOBEPXHEBE TapTyBaHHS?

47. 3 sIKOI0 METOI0 IPOBOJATH 0OPOOKY X0J1010M?

48. SIki craii HanekaTh A0 TPy HEMEHTOBAHUX ?



49, ki craini HaneKaTh A0 TPYyHH MOJIMITYBaTbHUX ?

50. [Io Take natyHb, OpoH3a, CHITYMiH, IypaltOMiH, 0a0iT.

9. METOAWYHE 3ABE3INEYEHHS

Hapuansauii iporiec 3 AUCIUILTIHA «MaTepialo3HaBCTBOY» IMOBHICTIO 1 B TOCTaTHIH KIJTBKOCTI
3a0e3MeYeHn HeOOXiTHOK HaBYAILHO-METOIUYHOIO JIITEPATypOor0. 30KpeMa, BUKJIagadaMu Kadeapu
MIATOTOBJICHI 1 BUAAHI Taki poOOTH:

1. HApobot O.C. Makpo - i MikpocTpykTypa MeTaiiB Ta ciuiais / O.C. Ipobor,
O.I1. babak, O.0O. Hixkitin. - Bun.2-re, Bumnp., 1omos. - Xmenbauipkuii: XHY, 2016. - 55c.

2. MeTtano3HaBCcTBO i TepMiuHa 00poOKa 3BapHUX 3’ €HaHb. MEeTOANYHI BKa3iBKH [0 BUBUEHHS KypCY.
/0.C.Hdpobot,- Xmenpaunpkuii: XHY. 2012 p.-71c.

3. Matepiano3HaBCTBO: METOINYHI BKa3iBKH 3 TUCIUILIIHU 10 CAaMOCTIHHOT poOOTH CTY/ICHTIB
IHKEeHEepHO-TeXHIYHUX HarpsMiB miarotoBku / JIpodot O.C. , Kamryn I1.B. - Xmensaumpkuii : XHY,

2020. 140c.
4. Marepiano3HaBCTBO: METOAMYHI BKa31BKH 3 JUCHHUIUTIHU JI0 JTa0OPaTOPHHUX POOIT
/ Apo6ot O.C. , IToconcekuit C.®. - Xmenpannpkwii : XHY, 2019. 62 c.

10. PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHA

1. Isuenko C.C., lomeukina I. B., Mosnsa A.O., [Tnemakos E.I. Matepiano3HaBcTgo.:
[Minpyunuk / 3a pea. npod. C.C. dsuenko. - Xapkis: XHAIY, 2007. — 440c

2. [TonoBu4 B. TexHomorisi KOHCTPYKIIHHIX MaTepiaiB i MaTepiano3HaBcTBo.K. 1.JIpBiB. 2000. —264c.

3. I'apuens B.M. Marepiano3naecto. [ligpyunuk.- K. Konmop.2009. 386 c.

4. Moxopt A.B., Yymak M.I". Tepmiuna o6poOka metani: HaBuanbuuii mocionmk. —K.: JInu6ins. 2002. —
512c.

JlomomixkHa

1. Adranainsaan €. I'. MatepianoznaBctBo: miapyuynuk / €.1°. Adranainsan, O.B. 3azumxo, K. T
Jlonatemo. - Xepcon: OJIAI - mroc; K.: Jlipa -K, 2013.- 612c.

2. [mxeHepHe MaTepialo3HaBCTBO: MiPyYHUK Juisi cTyaeHTiB BH3iB / O.M.ly6oswii, 1O.0.
Kasumupenko, H.1O. Jlebenesa, C.M. Camoxin B.O. Har. yH-T kopabneOyayB. iM. anMipaiia Makapoga. -
Muxkomnais: HYK, 2009. - 444c.

11. IH®GOPMALIVHI PECYPCH

1. MopnynbHe cepenoBuie I HaB4aHHs. JlocTyn 10 pecypey: https://msn.khnu.km.ua.

2. MopaynsHu# Kypce Uit ucTaHiiinol Gopmu HaB4aHHs JlOCTyII 10 pecypcey:
http://dn.khnu.km.ua/dn/k_ list.aspx?bk=T.

3. Enexrponna 6ibmioTeka yHiBepcuteTy. JlocTyt 110 pecypcy:
http://lib.khnu.km.ua/asp/php_f/plage_lib.php.

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