I CWJIABYC HABYAJILHOI IUCHUILJITHU

1. 3arasbHa iHdopMalisi Npo HABYAJIbHY JUCUMILTIHY

IToBHa Ha3Ba HaBYAIBHOT TexHO0TisI KOHCTPYKIIIMHUX MaTepiajiiB Ta MaTepiaTo3HABCTBO
JUCLUILIIHA

[ToBHa o¢imiiina Ha3Ba 3aknany | CyMChKUH Iep>KaBHUM yHIBEPCUTET
BHUIIOI OCBITH

[ToBHa Ha3Ba CTPYKTYPHOIO Kiacuunuii paxoBuii Kojemk
MiPO3ILTY CyMCBKOTO JIepKaBHOTO YHIBEPCUTETY
Po3pobuuk(n) Junaank Oxcana JImutpiBHa, BukiIanad Kiracuanoro (haxoBoro

kojemKy CyMChKOTO JIepKaBHOTO YHIBEPCUTETY, K.T.H.

PiBens BUIIOT OCBITH [Tepmmii (OakaaBpCchbKuii) piBEHb BUILOT OCBITH;
HPK VYxkpainu — 6 piBeHb;

FQ-EHEA — nepuunii nuki;

QF-LLL - 6 piBeHb

CemecTp BUBYCHHS HAaBYAIBHOL

TUCIUILITIHY 16 THXHIB IPOTATOM 2-TO CEMECTPY

OO0csar HaBYaJIbHOI JUCIUILIIHU OO0csr HaBYAJIBHOI TUCIUILIIHU cTaHOBUTH 5 KpeautiB EKTC, 150
roguH. [{ns nenHoi popmu HaBuaHHST 64 TOJMH CTAHOBUTH
KOHTaKTHa po0oTa 3 BuKIagadyeM (32 roauHu JeKIii, 24 roauH
MIPaKTUYHUX 3aHATh, 8 TOAUH Ja00PaTOpHUX poOOT), 86 TOAUH
CTAaHOBHUTH CaMOCTiliHa poOoTa.

s 3a09HOi (hopMu HaBYaHHS 16 TOJl. CTAHOBUTH KOHTAKTHA
poboTa 3 BUKJIaa4eM (8 roJIMH JEKIIiil, 6 TOAUH IPAKTHUYHUX
3aHSITh, 2 TOJIUH J1abopaTOPHUX poOoT), 134 rOaMHM CTAaHOBUTH
camocTiiiHa poboTa.

MoBa(1) BUKIIaIaHHS YKpaiHCbKOI MOBOIO

2. Micue HaBYaJIbHOI IMCIUILIIHA B OCBITHiH mporpami

CraTyc TUCHUILIIHUA O060B’s13k0Ba HaBYaJIbHA TUCHMILIIHA UKITY MpodeciitHoi
MITOTOBKY 3a CHEIIaJIbHICTIO «l aimy3eBe MalImHOOY 1yBaHHS»

[TepemymMoBH TSI BABYCHHS [TepemymMoBH JIsi BABUCHHS BiJICYTHI
JTUCIUTLTIHA

JlonaTkoBi yMOBHU JlomaTkoBi YMOBH BiJICYTHI
OO6mesxeHHs OOMmesxeHHs BiJICYTHI

3. MeTa HABYAJBLHOI IMCHUILTIIHA

Mertoto mucuuiuiing € GopMyBaHHS YMiHb 1 HABUUOK 3aCTOCYBaHHS HOPMATUBHUX Ta JIOBIIKOBUX JTAaHUX
JUISE KOHTPOJIIO BiJIMOBIAHOCTI TEXHIYHOI TOKyMEHTallii, BUPOOiB 1 TEXHOJOTIH CTaHAapTaM, TeXHIYHUM
yMOBaM Ta HOPMAaTHUBHUM JIOKyYMEHTaM; 3HaHHS 3 KOHCTPYKIIMHHX MaTepiajiB Ta iX BJIACTHBOCTEH,
METO/IB BUPOOHHUITBA 1 (POPMOYTBOPEHHS 3arOTOBOK 1 JieTaliell, MepCleKTUBHUX TEXHOJIOTIH 00pOOKH
KOHCTPYKLIMHUX MaTrepiaiB; BMIHHS 3/IIHCHIOBATH ONTUMAalIbHUM BUOIp 00JaHAHHS Ta KOMIUJIEKTALIIO
TEXHIYHUX KOMIUIEKCIB.

4. 3MicT HABYAJILHOI JHCIHUILIIHA




3microBuii MmoayJb 1. TexHo10risi KOHCTPYKIIHHUX MaTepiaJiB

Tema 1 Beryn. Koncerpykuiiini marepianu. Mertaaypris

Beryn. 3aBmanHs 1 3HadeHHS OUCHMIUTIHA. Ponb TexHosorii 1 3a0e3nmedeHHs sSKOCTI MPOIyKIi i
eKOHOMIUHOI e(eKTUBHOCTI B MAIIMHOOYAyBaHHI. 3aBHAaHHSA CTBOPEHHS MAJOBIAXOJHHUX 1
pecypcos0epirarouux TexHoJsorii. BimactuBocti 1 Oy/10Ba KOHCTPYKIIIHHUX MarepianiB. KoHCTpyKIiiH1
Matepianu, ixHs Kinacudikamis i Bumorn 10 HUX. OcHOBHI (i3MuHi, MEXaHIYHI, eKCIUTyaTauidHi i
TEXHOJIOT1YHI BJIACTUBOCTI METaJIiB. 3aJIe)KHICTh BIIACTUBOCTEN MaTepiamiB Bif iX OymoBu. Kinacudikarris
cTaJiel 3a MpU3HAYCHHAM, XIMIYHOMY CKJIajy 1 AKOCTi. MapkipyBaHHS cTaieii i uaByHiB. Kiacugikais i
MapKipyBaHHsI CIUIaBIiB KOJbOpPOBHX MeTajiB. OCHOBH MeETalypridiHOro BHUpoOHUITBA. KOpoTki
BiJJOMOCTI PO PO3BUTOK MeTanyprii. CTpyKTypa MeTanypriiiHoro BUpoOHUITBA. BUpOOHHUIITBO MeTaIiB.
BupoO6uunteo 4vaByHy. OCHOBHI (Di3MKO-XIMIYHI TIpOIIECH B MeETaJIypriiHOMY BHUPOOHHIITBI.
BupoOGHHIITBO CTajIi B MAPTEHIBCHKUX IIeUaX, KICHEBUX KOHBEPTEpax 1 efekTponivax. PoznuBanns crai.
BupoOHunTBo Miji, amroMiHito, MarHilo 1 tutaHa. CrocoOW MiABUIIEHHS SKOCTI METaNIB 1 TEXHIKO-
€KOHOMIYHI TMOKAa3HUKH B METaTypriiHOMy BUPOOHMUTBI. llepcrieKTHBH PO3BHTKY METalIypriiHOrO
BUPOOHULTBA. [IUTaHHA OXOPOHU HABKOJMILIHBOIO CEPEIOBUILA.

Tema 2 TexHoJiorisi OTpUMAaHHA 3aroTiBOK AeTaseii MamiMH. OCHOBM TeXHOJIOTII JIMBAPHOT 0
BHPOOHHIITBA.

OcHOBHI eTand BUTOTOBJICHHSI MalIuH. MamuHoOyniBHI 3aroTiBku. CriocoOu OTpUMaHHS 3aroTiBOK.
OCHOBM TEXHOJIOTIi JIMBapHOTO BHPOOHHIITBA. 3arajibHa XapaKTEPHCTUKA JIMBAPHOTO BHPOOHHIITBA.
OcHOBHI TepMiHM B IJMBapHOMY BUpPOOHHITBI. OCHOBHI JIMBapHI BJIAcTUBOCTI cmiaBiB. CrmocoOu
BHUTOTOBJICHHSI BIJIMBKIB 1 1XHI TEXHOJOTIYHI MOYIJIMBOCTI, BATOTOBJICHHSI BUJIMBKIB Y MIIIaHUX (HopMax,
cxeMa TexHoJoriyHoro mporecy. JluBapua dopma i i enementu. DopmyBaabHi 1 CTPUKHEBI CyMIillIi.
BurotoBneHHsT BUIMBKIB 10 MOJCIISX, IO BUIUIABIISIOTHCS, 1 TUTTSIM B 000JIOHKOBI (hopmu. CyTHICTB
crioco0y. BuUroroBieHHs BWIMBKIB Yy MOCTIMHHX (opmax: y KOKiUIb, MiJ THCKOM 1 BiALIEHTPOBUM
cnoco6oM. TexXHOJOTiYHI MOXXJIHMBOCTI pPi3HHX CcHocoOiB oxaep:kaHHs BWiMBKiB. OOpyOyBaHHS Ta
OuuIeHHs] BWINBKIB. KOHTpoIb sikOCTI BUMBKIB. Bubip TexHonoriunoro crnocoOy nutts [IpuHimmnu
KOHCTPYIOBAHHS JINTUX KOHCTPYKLiA. OCOOIMBOCTI KOHCTPYIOBAHHS JIUTHUX JIETalleH 3 ypaxyBaHHSIM
JIMBApHUX BJIACTHUBOCTEH CIUIABIB i CIOCOOIB JIUTTSI.

Tema 3 OcHOBH TeXHO0JIOTii 00POOKH THCKOM

3aranpHa xapakTepuctiuka o0pooku MetaniB TuckoM (OMT). CydacHuit ctan, 3HayeHHs 1 miciie OMT y
MalMHOOyyBaHHI1. TeopeTnuHi 0cHOBM 00poOKH MeTasiB TUCKOM. CTpyKTypa MaTepialiB 1 ii 3MiHa IpH
HaBaHTaXeHHI. bynoBa MoHO- 1 mosikpuctaiiB. [legexTn kpuctanidyHoi OyAoBH, IXHSA POJib Yy 3MiHI
HaIpy»XeHoro CTaHy cucteMu. MexaHi3m miactuyHoro aegopmysanHs (I1[) mMoHokpucTamiyHOrO 1
MOJIIKPUCTANIYHOTO MeTany. OCOOIUBOCTI 3CYBHOTO 1 TUCIOKALIMHUX MeXaHi3MiB. BIITUB YNHHHKIB Ha
nporecu nepopmyBaHHA 1 pyWHYyBaHHS MeTainiB. OCHOBHI TMOHATTS MPO BIUIMB Yacy, MIBHJKOCTI
HaBaHTaXeHHS 1 1eopMyBaHHs, TEMIIEpaTypH 1 TUCKY. 30BHilIHe TepTs pu OMT 1 HanpyeHuii cTaH.
3mina cTpyktypu 1 BiactuBoctel mpu IIJ]. Haknenm 1 texcrypa. Xomogna 1 rapsga OMT, ixHi
ocoOiuBocTi. [Ipolecu mpu HarpiBaHHI IJIACTUYHO JAe()OPMOBAHOro Metaixy. MakpocTpykTypa i
BinactuBocTl. Krnacudikamis BuIiB 0OpoOKM MeTasliB TUCKOM. TEXHOJOTiYHI MPOLECH OJAEp KaHHS
MalmuHOOYAiBHUX npodiniB. OCHOBM Teopii MNpoKaTyBaHHA. XapaKTepUCTHKAa MPOKATYBaJIbHOTO
BUPOOHUIITBA: CX€Ma, YMOBM, MPOAYKTHUBHICTb. YCTaTKyBaHHS JJsi TNPOKAaTyBaHHS M €KOJOTI4HI
npobaemu BUpoOHUNTBA. [IpoayKiis MpokaTHOro BUpOOHHUIITBA. BUPOOHUIITBO JTMCTOBOTO 1 COPTOBOTO
npokary. TexHoyoriss BUTOTOBJIEHHS TpyO 1 cHellaJibHUX BUAIB Ipokary. TexHooris OTpUMaHHS
BUpOOiB npecyBaHHAM. [Ipr3HaueHHs 1 copTaMeHT BUPOOiB. Y CTaTKyBaHHS, IHCTPYMEHT 1 TEXHOJIOT14H1
orepariii mpoueciB ojep:kanHs mpodinis. TexHonorist OTpUMaHHs BUPOOiB BoJIOUiHHAM. [Ipru3HaueHHs i
COpPTaMEeHT BUPOOIB.

Tema 4 OcHOBM TEXHOJIOTIH 3BaPIOBAIBLHOI0 BUPOOHHIITBA

3araibHa XapaKTEpPUCTUKA 3BaprOBaJIbHOTO BUPOOHHMITBA. KOpOTKI 3BeAeHHs IiCTOpPii PO3BHUTKY
3BaptoBaHHs. (Di3UUHI OCHOBH OJEp>KaHHS 3BApHOTO 3'€HAHHS. YMOBU YTBOPEHHS MIKATOMHHUX 1
MDKMOJIEKYJIApHUX 3B'A3KiB. Kitacudikarisi crnoco6iB 3BaproBaHHs. TepMiuyHHMI Kilac 3BaplOBAHHS.
Jyrose 3BaptoBaHHs. CyTHICTh npouecy. EnekTpuuni BiracTUBOCTI Ayrd. PydHe nyroBe 3BaprOBaHHS.
3BaploBaIbHUN JPIT 1 €NEKTPOAM JUIs JTyrOBOIO 3BAapIOBAHHS, iXHS KiIacUdikaiis 1 MpU3HAYESHHS.
3BaproBaHHs i 1mapom ¢irocy. JlyroBe 3BaproBaHHS B CEPEIOBUII 3aXUCHUX Ta3iB. OCOOIMBOCTI,




TepeBary 1 3acCTOCyBaHHS 3BapIOBaHHS B aproHi 1 Byriaekuciomy rasi. [lmasmose 3BaproBanns. CyTHICTh
nporecy. CxeMu 3BaplOBaHHS HE3aJEKHOIO 1 3ajekHO0 ayroro. IIpomeHeBi crocobu 3BaproBaHHSL.
EnextponHo-nnpomMeHeBe 3BaproBaHHA. CyTHICTH 1 cxema mpouecy. JlazepHe 3BaproBaHHs. CyTHICTb 1
cxeMa mporiecy. ['azoBe 3BaproBanHs. CyTHICTh MpoOIeCy. 3aCTOCOBYBAHE YCTaTKyBaHHS 1 MaTepiaim.
TexHOI0TIYHI MOYKJIMBOCTI CITOCO0IB TEPMIYHOTO KJIaCy 3BaplOBaHHS M Taily3i 3acTOCyBaHHS. TepmiuHe
pi3aHHS: TOBITPSHO-IYroBe, KUCHEBE, IUIa3MOBE, Ja3epHe. TepMoMexaHIYHMH KIJlac 3BapIOBaHHSL.
XonoaHe 3BaproBaHHs. CyTHICTb, CX€Ma, PI3HOBUIY CIIOCO0Y.

Tema S OcHOBHI IPUHIUIIK PALIOHATBHOI0 KOHCTPYIOBAHHS Ta BUOOPY TEXHOJIOTiYHOIO

MeTOly OTPMMAHHS 3ar0TiBKH

TexHOI0riuHI MOXKIIMBOCTI OCHOBHHX METO/IIB OTPUMaHHS 3aroTOBOK. YWHHHKH, 110 BU3HAYAIOTh BUOIp
METOAY OTPMMAaHHs 3aroTiBKU. IIpukiany KOHCTPYIOBaHHS Ta TEXHOJIOTTi OOPOOKM TUIIOBUX JETaleH.
KopmycHi gerani, Bajiv, KOJIIHYACTi BaJlv, BiCl, BTYJIKH, 3y0uacTi koneca. OCHOBHU CKIIQJIaHHS OJIOK-CXEM
TEXHOJIOT1i OTPUMaHHS Ta TEXHOJIOTITYHUX KapT.

3microBuii Moayab 2. MaTepiano3HABCTBO

Tema 6 Beryn 10 maTepiajio3HaBcTBA.

3aBnaHHs 1 3HaueHHsS po3alTy "Marepiano3HaBcTBo". Ponp marepiaiiB y cydacHii TexHimi. Ictopis
PO3BHUTKY 1 craHOBIeHHA "Matepiano3HaBCcTBa", SK HayKd. 3HAYCHHS KypCy MaTepiallo3HABCTBA IS
nigrotroBku (axisuiB. Kiacugikariiss MetaneBux i HeMeTalmiuHUX MmaTepiaiiB. [lepcieKTUBU PO3BUTKY
"Marepiano3HaBcTBa" y CBITI HOBHX TEXHIKO-€KOHOMIYHHMX 3aBlaHb. bynoBa wmertamiB. ATOMHO-
KpuctaniyHa OyzoBa metaniB. [IOHATTA mpo KpucTaliyHi TpaTH, OCHOBHI i mapamerpu. Tumu rpart.
Peanpna OynoBa merainiB. JlehekTn BHYTpIIIHBOKpUCTATiYHOT Oy10BH. BIinB nedexTiB Ha BIaCTUBOCTI
METaJliB.

Tema 7 Kpucranizauis merasnis.

Enepretnuni ymoBM mporecy Kpucramizamii. Mexani3m mporecy kpucramizamii. dakropu, 110
BIUIMBAIOTH Ha Mpolec Kpucramizanii. MomudikyBanHs piakoro Mertany. bynoBa meraneBoro 3imTka.
[leperBopennst y TBepaomy ctani. [lmactuuyna nedopmaris 1 MexaHiuHi BiactuBocTi. Ilmactuuna
nedopmaris. Brmus mactuanoi gedopmariii Ha CTpyKTypy 1 BIacTUBOCTI MeTaniB. Pexpucranizamiiiai
nporecu. [loBepHEeHHsI, MOIITOHI3aIlis, TIEPBUHHA 1 30ipHA peKkpucTaiizamis. BaacTUBOCTI MeTamiB micis
pexpucTanizanifHux mporecis. XonoaHa i rapsya nedopmaris. TeopeTnyHa 1 peanbHa MilHICTh METAIIB.
KoHcTpykTrBHA MilHICTh MeTamiB. BiacTWBOCTI MeTalniB, 10 BU3HAYarOTh JOBTOBIYHICTH BHPOOIB
(3HOCOCTIHMKICTD, OTIP YTOMHU, KOHTAKTHA BUTPUBANICTD). LIIIAX miBUIIIEHHST MIIIHOCTI METaJIiB.

Tema 8 Teopis ciiasis.

Bunu crinasis. Crinas, cucrema, KOMIIOHEHT, (pa3a. [IpaBuio ¢as ['1066ca. TBepai pozunnu. Buau tBepaux
PO3UHMHIB 1 YMOBH iX yTBOpeHHs. MexaHiuHi cymimi. OcobauMBOCTI KpUcTalizalii MEXaHIYHUX CyMilIeH.
XiMiuHi crionyku. Jliarpamu cTaHy mojBiiiHUX ciiiaBiB. ExcriepuMeHTanbHI METOAM MOOYI0BH Alarpam
crany. Jliarpamu CTaHy CIUIaBIB i3 TIOBHOIO PO3YMHHICTIO KOMIIOHEHTIB y TBepJoMy cTaHi. I[IpaBuio
B1JIpi3KkiB. JliarpamMu CTaHy CIIJIaBiB 13 €BTEKTHUYHOIO KpHUCTalizaliero. JliarpaMu craHy 3 YTBOPEHHSAM
CTIMKOi XIMIYHOT CITOJTYKH i 0OMEXEHOT0 TBEPJI0ro PO3YMHY Ha 0a3i XIMIYHOI crioyryku. Jliarpamu cTaHy
3 MEPETBOPEHHSIM y TBEPJOMY CTaHl. 3B'SI30K MK THUIIOM JllarpaMu 1 XapaKTepoM 3MIHU BIACTUBOCTEH
craBiB (npasuiio KypHakosa).

Tema 9 [liarpama cTany 3a1i30-ByrJielb.

Hiarpama craHy 3aii3o-ueMeHTuT. KommnoneHTH, ¢a3u 1 cTpykTypa cTajneil i OuIMX 4YaByHIB, iX
XapaKTEPUCTHUKHA, YMOBH YTBOPEHHS 1 BJIACTUBOCTI. Byrienesi cTaii, BIUIMB BYTJICIIO 1 MOCTIMHHUX
JOMIIIOK Ha BiacTUBOCTI crajeil. Kmacmdikamis 1 MapkipyBaHHS ByrieueBux craneil. [lepkaBHi
CTaHJIapTH Ha METAaJHM 1 CIUIaBU. BIUIMB JieryBaibHUX €JIEMEHTIB Ha MmojiiMop(di3M 3aii3a 1 BIaCTUBOCTI
¢deputa it aycreHiTa. CTpyKTYpHI KJacu JIETyBaHHS CTajeld B yMOBaX piBHOBaru i OXOJIO/KEHHS Ha
noBiTpi. Jliarpama crany «3amizo-rpadit». Brums Byriemio, KpeMHIl0 1 MIBHAKOCTI OXOJOKEHHS Ha
CTPYKTYpY CIpOro udaByHy. BIMB MOCTIHHMX IOMIIIOK Ha BJIACTUBOCTI 4aBYHIB. TumM rpadiTHUX
yaByHiB. MonudikoBanuii cipuit yaByH. Kokuit uaByH. Bucokominnuii yaByH. JleroBani 4aByHH.

Tema 10 Teopist TepmiuHOI 00pOOKHU cTAJICH.

OcHoBu Teopii TepmiuHOT 00poOKHU craneil. [leperBopenHst craii npu HarpiBaHHI. PicT 3epHa aycTeHiTa.
BrnuB po3mipy 3epHa Ha MeXaHi4HI 1 TEXHOJIOT14HI BJACTUBOCTI CTaji. BIJIUB JileryBanbHUX €JIeMEHTIB
Ha picT 3epHa aycteHiTa. [leperpiB 1 nepenan. [lepeTBopeHHs aycTeHITa B MEPIIT MPU OXOJIOIKECHHI.




JliarpaMa 130TepMIYHOTO PO3Iaay MEPEOXOI0KEHOro aycTeHiTa. [IpoaykTu mepaiTHOTO po3naay i ix
BJIACTUBOCTI. BIUIMB JeryBalbHUX €JIEMEHTIB Ha 130TEPMIYHUN pO3Maj NEpEOX0I0IKEHOr0 ayCTeHITa.
MapTeHcuTHE HEepeTBOPEHHs 1 HOro ocoOnMBOCTI. BIiMB seryBanbHUX €JIE€MEHTIB Ha MapTEHCUTHE
nepeTBopeHHs. KpuTnuHa mBHIKICT OXOJIOMKEHHS 1 (hakTOpH, 10 BIUIMBAIOTh HA HEl. [lepeTBopeHHs
MIPU HarpiBaHHI 3arapToBaHoOi cTali (BIAMMYCKY cTaji). BIuB JeryBajibHUX €JE€MEHTIB Ha IMEPETBOPCHHS
npu Biamycky. OOGopoTHa i HE0OOpOTHa BiamyckHa KpuxKicTb. CTapiHHS cTaimu. 3arapTyBaHHS 1
BIJIITYCTKA, SIK TIPOLIECH, IO LTIOCTPYIOTh 3aKOH €THOCTI 1 00POTHOM MPOTHIICKHOCTEH.

Tema 11 TexHoJioriss TepmiuHOi 00pOOKH.

3arajbHa XapaKTePUCTHKA MPOoIecy TepMidyHOT 00poOku crani. Kinacudikaiiis BUIIB TEpMidHOT 0OpOOKH.
BignamoBanust mepmoro 1 japyroro pony. IlpusHadenns BianmamroBanHs. IloBHe 1 HemoBHE
BiAmamoBaHHs. [30Tepmivunamii 1 chepoimizupyrounii Bignan. Hopmamizamist crami. 3arapTyBaHHsS CTaIl.
Bubip Temneparypu 3arapryBaHHs. HarpiBanHs ByrieneBUX 1 JISTOBaHUX CTaJied Mij 3arapTyBaHHS.
KontponboBani armochepu. ['apTiBHI cepeioBHIla 1 BAMOTH, 3alIPOIMIOHOBAaHI 710 HUX. ['apTiBHI HaNIPyTH.
Mertoau 3arapTyBaHHs. 3arapTOBYBaHICTh cTalll i (pakTopu, 0 BIUMBaIOTH Ha Hel. [IporapToByBaHicTh
cram. Bigmyck crani. Buau 1 mpu3HaueHHs BiAmycKy. TexHOJoTis mpoBeAcHHs BiAMycKy. [loBepxHeBe
3MIIIHEHHST CcTajal. MeToau IOBEPXHEBOTO 3MIlHeHHs. TepMomexaHiyHa o0poOka. IloBepxHese
3arapTyBaHHS, ii BUAM ¥ Tamy3i 3actocyBanHs. OCHOBHE yCTaTKyBaHHS TEPMIYHHX 1exXiB. MexaHizaris i
aBTomMaTu3aris TepMmiuHoi 00poOkm. Illmsxu ekoHoMii enmekTpoeHeprii 1 maymBa. TexHika Oe3reku i
OXOpOHA HABKOJIMITHBOTO CEPEOBHUIIIA TIPU TepMiuHiit 00pooi. [IpakTika sik ocHOBa mi3HAHHS. XiMiKO-
TepMiuyHa 00poOka. DI3MYHI OCHOBH XIMIKO-TEpMiUHOI 00poOKu craji. [leMeHTalis, npu3HadeHHs 1 i1
piznoBuaHOCTI. TepmiuyHa 0OpoOKa micis meMeHTamii i BIaCTUBOCTI IIEeMEHTOBAaHUX Jeraieid. amysi
3actocyBaHHA. HiTpouemenranis. A3oTyBaHHA cTaini. BriactuBocTi asoroBaHoro 1mapy. [amysi
3aCTOCYBaHHs a3oTyBaHHA. JludysiiiHa meramizamis. MeTonu OAepKaHHS TBEPAUX 3HOCOCTIMKHUX i
KOPO31MHOCTIHKUX KapOiqHUX 1 HITPIAHUX MOKPUTTIB. OXOpoHa mparli 1 TexHika 0e3MeKH Mpu TePMidHii
00poOITi.

Tema 12 Jlerosani craui.

KoHcTpykuiiiHi cTaii 3araJpHOrO MpU3HA4YeHHS.MapkipyBaHHs 1 Kiacu(ikallis JISTOBaHUX CTalel 3a
npu3HadyeHHAM OCHOBU palLliOHAJIBHOIO JIETYBAaHHS 1 pOJIb OKPEMHX JIETYyBalIbHUX €JIEMEHTIB.
LlemenToBaHi, ByTJIeLeBi 1 JieroBaHi craii, iXHs TepMmiuHa oOpoOka. [lominmryBani crani. Tunosi Buam
TepMi4HOT 00pOOKH ¥ ramy3i 3actocyBaHHs. [IpykuHHI cTami, IXHs TepMidHa 0OpoOKa 1 BIACTUBOCTI.
HlapukomiAIMIHUKOBI cTanll, iX TepMidyHa oOpoOKka 1 BiaacTUBOCTI. BHucokomapraHiieBi 3HOCOCTIHKI
cTaji, iX TepMiuyHa 00poOKka i BinacTuBocTi. [lopoku neropanux MammHOOYIIBHUX cTasiell. BukopucTtanus
JIeTYBaHHS JJI1 €KOHOMIi METaJIB 1 MABUIICHHS SKOCTI TpoayKiiii. EkoHoMiuHe 00rpyHTYyBaHHS BHOODPY
MaTepialiB A BUTOTOBJICHHS JeTaliell MamuH. BucokoMiniHi ctani. [HCTpyMeHTanbHi cTami 1 CIUTaBH.
Krnacugikamis iHCTpyMeHTalnbHUX cTajiel. Bumoru, 3anpornoHoBaHi 10 IHCTpPYMEHTAJIbHUX cTajeil. 2
Crani ans piKydoro IHCTPYMEHTY, sIKI HE BOJIOJIIOTH TEIUIOCTIMKICTIO 1 TEIUIOCTIHKi, iX TepMmiuHa
0o0po0Oka 1 BIacTUBOCTI. TeruocTiiiki crani miaBuIeHoi B'si3kocTi. HOB1 TBepai mMOpoIIKOBI MaTepiaiu
U1 phKydoro iHcTpyMeHnTa. Ctaii A ITaMIOBOTO iHCTPYMEHTA XOJIOTHOTO 1 rapsyoro JeopMyBaHHS.
Crami gt dopMm JMTTA i TUCKOM 1 mpecyBaHHSA. Craii A MIpSJIbHOTO IHCTpyMEHTY. Bubip
IHCTpYMEHTAJIbHOI CTaJi JiJIsl BUTOTOBJICHHS OCHAILIEHHA 1 piKy4yoro iHCTpyMeHTa. Craini 1 CIjiaBH 3
ocobmmBUMHU BiacTUBOCTAMU. Kopo3iiiHocTiiiki ctani 1 criaBu. Kopo3sis 1 3axucT MeTaniB BiJl KOpo3ii.
XKapocriiiki 1 xapoMilHi ctani 1 crutaBu. Ctaii 1 CIutaBy 3 0COOIMBUMHU BIACTUBOCTSAMHU.

Tema 13 KosabopoBi MeTann B MaliMHOOy1yBaHHI.

Turan 1 #oro craBu. BIumB JeryBajgbHMX €NE€MEHTIB Ha CTPYKTypy 1 BJIaCTHBOCTI THTaHa.
KoHcTpykiiiiHi crijiaBu TUTaHa, iX BIACTUBOCTI, TepMiuHa 00poOKa i ramysi 3acTocyBaHHs. AJIIOMIHIH 1
ifforo cmmaBu. AmOMiHieBi NUBAapHi crIaBM (CHIyMiHM). IXHi BmacTHBOCTI i TepMiuHa 06pOOKa.
AmomiHieBl cmuaBu, mo aedopmyroThesa. dypamominu. Tepmiuna oOpoOka 1ux cruraBiB. Minp 1 ii
criaBu. JlatyHi, iX BIaCTUBOCTI, MapKipyBaHHS 1 3acTocyBaHHA. bpon3u. Ckiaj i BmacTUBOCTI OpoH3, iX
MapKH ¥ Tairy3i 3acTOCyBaHHS. AHTU(PPUKITIHHI CTUIABH Ha OJIOB'STHUCTIN, CBHUHIIEBIN 1 ITMHKOBIM OCHOBI
[Tpumnoi. TyroriaBki MeTanu i crijIaBu Ha IXHii OCHOBI.

Tema 14 OcHOBH panioHAJIbLHOr0 BUOOPY MeTajleBUX MaTepiaJjiB i coco0iB 3MillHEHHS 1151
OCHOBHHX JeTaJjlell MalIHuH.




ExoHOMIYHA MOIIIBHICTE 3aCTOCYBaHHS PI3HWX MaTepiajiB 1 METOJIB IiJIBHINCHHS JOBrOBIYHOCTI
BUpOOiB. MeTonKa parioHanbHOT0 BUOOPY MaTepiatiB 3ajJeKHO BiJl yMOB 1 BUAIB HAaBAaHTAXXCHHS MPU
ekcrutyaTarii. MeToauka pamioHaqTbHOTO BUOOPY CIIOCO0IB 3MIIIHEHHSI BUPOOIB Y 3aJIKHOCTI BiJl YMOB 1
BUJIIB HABaHTAXXCHHS NpU eKciutyaTauii. [IopiBHsUIBHI JaHi PO BapTiCTh YaBYHIB 1 CTaNICH 3aJIeKHO Bif
iXHBOI sAKOCTI 1 crmocoOy BHUIUIaBKU. AHami3 (akTopiB, IO BIUIMBAIOTH HA COOIBAPTICTH TEPMIYHOL
00poOku. IIOHATTA mNpPO METOOUKY PpO3paxyHKYy e(EKTUBHOCTI 3aCTOCYBaHHSA IPOLECIB, IO
TEPMO3MIIHIOIOTh, 3 00JIKOM JJOBIOBIYHOCTI JETaJICH MPH eKCIUTyaTaIlii.

Tema 15 HemeraJsiiuni, komno3uuiiiHi, NopomkoBi MaTepiaJu.

OcHOBH TIOPOIIKOBOI MeTanyprii. BuroromieHHs aeraned i3 HeMmeTalniuyHuUX wmartepiaiiB. CrnocoOu
OJICpKaHHSA 1 TEXHOJIOTIYHI BJIACTHUBOCTI MOPOIIKIB. XapaKTePUCTHUKA KOMIO3HMLIMHUX MOPOIIKOBUX
MarepianiB. ['oryBanHs cywminr, (GopMoyTBOpeHHS ¥ ocTaTouyHa oOpoOka 3aroTiBOK. TexHosoris
OTpUMaHHS JeTajel 3 miacTMac. 3aranbHi Bimomocti. Kimacudikanis miactmac. [lepepoOka miactmac y
B's3KOTEeKydoMy crtaHi. [lepepoOka miacTMac y BHCOKOEIACTa4YHOMY CTaHi. BUpOOHWITBO aeraieit 3
pigkux moiiMepiB. BUrotoBneHHs neTanell 3 miuacTMac y TBEpJAOMY CTaHi. 3BapIOBaHHS IIacTMAC.
CkieroBaHHs 1iacTMac. TEXHOJIOTIYHI OCHOBM KOHCTPYIOBaHHS jaerained 3 rwiactmac. [TokputTs 3
miactMac. JlakodapOoBi mokputrTsa. TexHoJoris OTpUMaHHS IeTaJied 3 TyM. 3arajibHi BiJOMOCTI.
BurorosneHHs BUpOOiB 3 TyMH.

5. OuikyBaHi pe3y/1bTaTH HABYAHHA HABYAJIbHOI JUCHUILIIHA

[Ticns ycninriHOTO BUBUEHHS HABYAIBHOI AUCHUILTIHYU 37100yBad BUIIOT OCBITH 3MOXKeE:

PHI. Obupatu mOTpiOHMI Marepiad i METOX OTPUMAaHHS 3arOTOBKH B 3AJIEKHOCTI Bif
OUIKYBaHHUX BJIACTUBOCTEH JeTami, aHaji3yBaTH YMOBHM eKCIUIyaTalii Jeran,
IPOTHO3YBAaTH 3MIHM BJIACTUBOCTEH NpPH BUKOPUCTAHHI THUX YH IHIINX METOMIB
(bOpMOYTBOPEHHS 3arOTOBKH.

PH2. [IporHo3yBatu 3MiHM BJIACTUBOCTEM Ha CTajaigX BUTOTOBJICHHS BUPOOIB JJs
3a0e3nedeHHss HEOOXimHOro piBHA  (DI3MKO-MEXaHIYHMX Ta  EKCIUTyaTaliiHuX
BJIACTUBOCTEN

PH 3. BpaxoByBati BuMOrM a0 BHpOOy, oOupatu MaTepias 1 crnocid ¢dopMyBaHHS

ONTUMAIBHOI CTPYKTYPH Ta €KCIUTyaTaIllliHUX BIACTUBOCTEH JIeTaliell MalliuH

PH 4 [Ipu3zHauat pexuM TEpMIYHOI Ta XIMIKO-TEpPMIYHOI OOpOOKHM isi 3a0e3reueHHs
HEOOX1THUX eKCIUTyaTalllfHIX BIACTUBOCTEH JeTanel MaliiH

PH 5 BmiTu BU3HauaTH OCHOBHI MEXaHI4YHI Ta eKCILTyaTalliiHi BIaCTUBOCTI AeTajei MaliuH

6. Posib HaBYAJILHOI IMCHMILIIHA Y JOCATHEHHI IPOrPaMHMX Pe3yJbTATiB

HporpaMHi pe3ybTaT, JOCATHCHHS AKHUX 3a6esneqy€ HaB4YaJIbHa I[I/ICI_[I/IHJ'IiHaZ

ITPH 1. 3HaTH 1 pO3yMITH 3acail TEXHOJIOTIYHUX, (PyHIaMEHTaIbHUX Ta IH)KEHEPHUX HayK, 10
JIeKaTh B OCHOBI TaTy3€BOr0 MAallIMHOOYTyBaHHSI BIAMOBIAHOT ramy3i.

ITPH 2. 3HAaTH 1 pO3YMITH MEXaHIKM 1 MAITMHOOYAyBaHHS Ta MEPCIEKTUB iXHHOTO PO3BUTKY.

[TPH 6. BinmrykoByBaTu moTpiOHYy HayKOBY 1 TEXHIUHY 1H(QOpMAIIO B TOCTYIHHUX JKepenax,
30KpeMa, IHO3eMHOI0 MOBOIO, aHAJII3yBaTH 1 OL[IHIOBATH ii.

ITPH 9. OO6upatu 1 3aCTOCOBYBaTH MOTPiOHE 00JIaAHAHHS, IHCTPYMEHTH Ta METO/IH.

ITPH 13. Po3ymiTi cTpyKTYypH 1 Cy0 MiATPUEMCTB Tally3€BOr0 MaIlIMHOOY 1yBaHHS.

7. BUaIu HABYAJILHUX 3aHATH TA HABYAJIBHOI TiTJILHOCTI

7.1 Buau HaBYAJLHUX 3aHATH




YMmoBHi no3HaueHns: JI®H —aenna ¢popma napuanns, 3OH —3aouyna ¢popma HaBuanns, JIk — nexiis; 113
— MpaKTH4He 3aHATTs; JIO — mabopaTropHe 3aHATTS

Tema 1. Beryn. Koncrpykuiiini matepianu. Meranaypris

JIk1

"Beryn. Konerpykuiitni matepianu. Meramypris."

Beryn. 3aBgaHHs 1 3HaYeHHS TUCHUILUIIHU. Poyib TexHOJOTIT 1 3a0e3MeueHHs SKOCTi
NPOAYKLii i eKOHOMIYHOI €(EeKTHUBHOCTI B MAaIIMHOOYyBaHHI. 3aBAaHHS CTBOPCHHSA
MaJIOBIIXOMHUX 1 pecypcosOepirarounx TexHosoriii. BmactuBocti 1 OymoBa
KOHCTPYKIIHUX MaTepianiB. KoHCTpyKIIiiiHI MaTepianu, iXHs Kiacudikais i BUMOTH
3anporoHoBaHi 10 HuX. OCHOBHI (i3WYHI, MEXaHI4YHI, eKCIUTyaTaIliiHI 1 TEXHOJIOT14Hi
BIIACTHBOCTI METaJliB. 3aJIeKHICTh BIACTUBOCTEH MaTepialiB Bif ix OymoBU. ATOMHO-
KpuctaiiyHa OymoBa wmetamiB. [lomimopdizm mertamiB. 3alieKHICTh BIACTUBOCTEH
BYTJICLIEBUX CTAJIeH Bl BMICTY BYTJICIIO, IIOCTIMHUX, KOPUCHUX 1 HIKiAJTUBUX TOMIIIOK.

113 1 I131

"Koncrpykuiiini marepianu. Metanypris."
MapkipyBaHHS cTajieH 1 CIUIaBiB.

JIol

"KoHcTpykuiiiai MaTepianu. BumiproBanHs TBEpI0CTI MaTepiamiB."

Tema 2. TexHoJioriss OTpMMAaHHA 3aroTiBOK Jerajiedl MamuH. OCHOBH TeXHOJIOTII JIMBapHOIo

BHPOOHHMITBA

JIx2 JIk1

"TexHoJIOorisl OTPUMAaHHS 3aroTiBOK jeTaneid MamuH. OCHOBU TEXHOJIOTIT JIMBAPHOIO
BHPOOHHIITBA."

OcCHOBHI eTanmy BUTOTOBIICHHS MammH. MamuHoOymiBHI 3aroTiBku. CrocoOu
OTpUMaHHS 3aroTiBoK. OCHOBU TEXHOJIOTI JMBAapHOrO BHPOOHUIITBA. 3arajbHa
XapaKTepUCTHKAa JUBApHOTO BHPOOHHWNTBA. OCHOBHI TEpMiHM B JIMBAPHOMY
BUpoOHUITBI. OCHOBHI JIMBapHI BJIACTUBOCTI cIuiaBiB. CmocoOW BHUTOTOBJICHHS
BHJIUBKIB 1 XHI TEXHOJOTIYHI MOJJIMBOCTI, BUTOTOBJICHHS BWJIHMBKIB Yy ITIIAHUX
dbopMax, cxema TexHONOTiyHOro mpomecy. JluBapHa d¢opma 1 1ii eneMeHTH.
@opmyBalibHI 1 CTpUXKHEBI cyMilll. BHUroToBneHHS BWIMBKIB MO MOJENIAX, IO
BUIUIABJISIOTHCS, 1 JIUTTSIM B 000J0HKOBI (popmu. CyTHicTh cioco0y. BurorosneHHs
BUJIUBKIB y MOCTIMHMX (hopMax: y KOKUIb, MiJ THCKOM 1 BIALIEGHTPOBHM CIIOCOOOM.
TexHo0r1uH1 MOMJIMBOCTI Pi3HUX CMOCO0IB ofep)kaHHS BWINMBKIB. OOpyOyBaHHS Ta
OuuIIeHHsS BWINMBKIB. KOHTposb sikocTi BWIMBKIB. BumpaBineHHs nedekTiB nuTBa.
Bubip TtexHomnoriyHoro cmnocoOy JuTTS. [IpUHIMIN KOHCTPYIOBAaHHS JIMTUX
KOHCTpPYKL1i. OcOOINBOCTI KOHCTPYIOBAHHS JIMTHUX JI€Tajlel 3 ypaxyBaHHSAM JIMBaApHUX
BJIACTUBOCTEH CIIJIaBiB 1 CIOCOOIB JIUTTS.

JI62 JI62

"TexHoJIOorisl OTPUMAaHHS 3aroTiBOK jeTaneid MamuH. OCHOBU TEXHOJIOTIT JIMBAPHOTO
BUpPOOHUITBA."
JIuBapHe BUPOOHMIITBO HA MPUKJIA/ll Pa30BOi MIIIAHO-TJIMHACTOI (POPMH.
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HpOGKTy'BaHHH TEXHOJIOTIYHOT'O nponecy BHI'OTOBJICHHSA 3aroTOBKH, OTpI/IMaHOI

I133

METOAaMHU JIMBAPHOT'O BI/IpO6HI/IHTBa

Tema 3. OcHoB

M TEXHOJIOTili 00pPOOKH THCKOM

JIk3 JIx2

"OCHOBHU TEXHOJIOT'1 00pOOKH THCKOM."

Xonoana 1 rapsua OMT, ixHi ocobmuBocTi. I[lporecu npu HarpiBaHHI MIACTUYHO
nepopmoBaHoro metanmy. MakpocTpykTtypa 1 BiactuBocTi. Knacudikamis BB
0o0poOKHM MeTaliB THUCKOM. TEXHOJOTI4HI MpOLECH OAEpKaHHS MAaIIUHOOYIIBHUX
npodiniB. OcHOBM Teopii MNpoKaTyBaHHA. XapaKTEPUCTHUKA MPOKATyBAJIbHOTO
BUPOOHMIITBA: CX€Ma, YMOBH, MPOAYKTHUBHICTb. Y CTaTKyBaHHS Uil MMPOKATyBaHHS W




€KOJIOTIYHl mpoOsieMu BUpOOHUITBA. [Ipomaykiiss TPOKATHOTO BUPOOHMIITBA.
BupoOGHHMILITBO JIMCTOBOTO 1 COPTOBOrO Mpokary. TeXHOIOris BHUTOTOBJIEHHS TPYO i
CHeIiaJbHUX BHUJIB MPOKaTy. TEXHOJOTris OTpUMaHHS BHUPOOIB IPECyBaHHSM.
[Ipu3HayeHHs i copTaMeHT BHpOOiIB. YCTaTKyBaHHS, IHCTPYMEHT 1 TEXHOJIOTI4Hi
omepamii mpoueciB ojepkaHHs npodimiB. TexHosoris oTpuUMaHHS BHPOOIB
BoJIoUiHHAM. llpu3HaueHHs 1 copTaMeHT BHPOOiIB. YCTAaTKyBaHHs, IHCTPYMEHT i
TEXHOJIOTTYHI orepallii mporeciB ojepkanas mpoduriB. XapakTepuCTHKA KOBAIbChKO-
IITaMIyBaJbHOTO BHPOOHHIITBA. 3araibHi 3aKOHOMipHOCTI (opmo3MiHu. OCHOBHI
xapaktepuctuku. KyBanus. [Ipu3HaueHHst kyBanHs. OCHOBHI TEXHOJIOTIUHI oreparii
KyBaHHs. OOnamnanHHs npu KyBanHi. CnoemianbHi crocobu KyBanHsA. OO0'emue
mramnyBaHHs. [lpu3HayeHHs 1nTammyBaHHS. Pi3HOBHIM ImTamiyBaHHs. [apsde
o0'emue mrammyBanas (I'OILl), ¥oro pisHOBMAM ¥ ocobxmBocTi. Kiacugikaris
mrammiB. TexHomoriuni MoxiauBocTi ['OIIl. CyTHicTh 1 cXemMH BHUAABIIOBAHHS,
Bucaaku 1 popmyBanHg. XonoaHe o6'emMHe mramnyBanHs. CriemianizoBaHi MpoOLECH
mramnyBaHHsa. JluctoBe mramrmyBaHHs. PosaumoBanbHi 1 (hOpPMO3MIHIOBAIBHI
orepartii.

JI63 "OCHOBH TEXHOJIOT1 00POOKU THCKOM."

OO0poOka MeTariB THCKOM — MPOKATYBaHHS, IITAMITYBaHHS 1 KyBaHHS.
13 4 [IpoexTyBaHHS TEXHOJOTIYHOTO TPOLECY BUTOTOBICHHS 3aroTOBKH, OTPHUMAaHOI
— METOJaMH Tapsu0i 0OpOOKH THCKOM

Tema 4. OcHoB

M TeXHOJIOTiii 3BAPHOBAJIBLHOTO BI/IPOGHHHTB&

JIx4

"OCHOBHU TEXHOJIOT1# 3BapIOBATHLHOTO BUPOOHHUIITBA."

3arajgpbHa XapakTepUCTHKA 3BaprOBajIbHOrO BUpOOHUITBA. KOpoTki 3BeAeHHs icTopii
PO3BHUTKY 3BaproBaHHS. Di3WYHI OCHOBHM OJEp)KaHHS 3BApHOTO 3'€HAHHS. YMOBH
YTBOPEHHS MDKATOMHHUX 1 MDKMOJEKYJSIpHUX 3B's3kiB. Kiacudikamis crnoco0iB
3BaproBaHHs. O1liHKa 3BapIOBAaHOCTI 110 CTYTICHI Bi/IMTOBITHOCTI BIACTHBOCTEH 3BAPHOTO
3'€eJHAHHSA # OCHOBHOrO MeTaay U yTBOpeHHsS Oe3l1e(eKTHUX 3BapHHUX 3'€IHAHb.
Tepmiunuii kiac 3BaptoBanHs. Jlyrose 3BaproBaHHs. CyTHICTh mpouecy. Enextpuuni
BJIACTUBOCTI Ayru. PyuHe nyrose 3BaproBaHHS. 3BaplOBaJIbHUNA APIT 1 €IEKTPOIU JUIS
IYTOBOT'O 3BAPIOBAHHS, IXHS Kiacuikallis 1 MpU3HAUYEHHS. 3BaplOBaHHS MiJ IIapoM
¢barocy. [lyroBe 3BaproBaHHS B CEpeOBHILI 3aXUCHUX ra3iB. OcoOIMUBOCTI, MepeBary i
3aCTOCYBAaHHS 3BaplOBaHHS B aproHi 1 Byryiekuciomy rasi. [lma3moBe 3BaproBaHHS.
CytHicTs nporecy. CxeMu 3BaploBaHHs HE3aJISKHOIO 1 3aJeKHO0 1yroto. [IpomeHeBi
crocoOu 3BaproBaHHs. EnexTpoHHO-pomeHeBe 3BaproBaHHA. CyTHICTH 1 cXema
nporecy. JlazepHe 3BaproBaHHs. CyTHICTH 1 cxeMa mpolecy. ['a3oBe 3BaproBaHHS.
CyTHicTh Tporiecy. 3acTOCOBYBaHE YCTAaTKyBaHHA 1 Marepianu. TexHOJOorivHi
MOJKJIMBOCTI CIIOCOOIB TEPMIYHOIO KJacy 3BaproBaHHs W Taily3l 3acTOCYBaHHS.
TepmiuHe  pi3aHHsS:  MOBITPSHO-AYrOBEe,  KHCHEBE,  IUIa3MOBE,  Ja3epHE.
Tepmomexaniunui knac 3BaproBaHHA. KoHTakTHe 3BaproBaHHs. CyTHICTH INpoLECy.
Crioco0u KOHTaKTHOT'O 3BaplOBaHHS, IUKJIOTPaMH MPOIIECIB.

JIo4

"OCHOBH TEXHOJIOT1{ 3BapIOBAJIbHOTO BUPOOHUIITBA"
OCHOBHI TEXHOJIOT1YHI MPOLECH 3BapIOBATHHOIO BUPOOHHIITBA.

Tema 5. OCHOBHI NPUHIUIN PANIOHAJBLHOI0 KOHCTPYIOBAHHS Ta BUOOPY TEXHOJIOTIYHOI0 METOAY
OTPUMAHHSA 3arOTiBKH

JIk5

"OCHOBHI TNPUHIMIK PALIOHAIBHOIO KOHCTPYIOBaHHS Ta BHOOpPY TEXHOJIOTTYHOTO
METOAY OTPUMaHHS 3aroTiBKu."




TexHO0TIuyHI MOKIIMBOCTI OCHOBHHMX METOJIB OTPUMAaHHsS 3aroTiBOK. UMHHUKH, 110
BHU3HA4Yal0Th BHOIp METONYy OTpUMaHHS 3aroTiBKu. [IpuKiaaM KOHCTpYIOBaHHSA Ta
TEXHOJIOT1T 0OPOOKHU THUIOBUX JIETaJICH.

Tema 6. Beryn

J10 MaTepiajioZHABCTBA

JIx6

"Beryn no matepiasio3HaBcTBa."

3aBnaHHs 1 3HaueHHS po3aiuty "Matepianio3HaBcTBo". Posb MatepiamiB y cydacHii
texHini. Knacudikaris MeraneBux i HeMeTaaiyHUX MeTamiB. [lepcneKkTuBr pO3BUTKY
"Marepiano3HaBcTBa" y CBiTI HOBUX TE€XHIKO-€KOHOMIYHHUX 3aBllaHb. byoBa MeTainis.
ATOMHO-KpHUCTamiuHa OynoBa metaliB. [IOHATTS Tpo KpUCTaIivHI I'paTH, OCHOBHI ii
napametpu. Tunu rpar. Peanbna 6ynoBa meraniB. JledexTH BHYTPIIIHBOKPHCTATIYHOT
OynoBu. BrumuB eexTiB Ha BIACTUBOCTI METaIB.

Tema 7. KpucraJgizauis MmeraJis

JIx7

"Kpucramnizaris meranis."

Enepretnuni yMoBH mpolecy Kpucramizamii. MexaHi3M mporuecy KpHcTami3arlii.
dakTopH, 110 BIUIMBAIOTH Ha Mpolec Kpucramizauii. MonudikyBaHHS piAKOTO MeTaly.
BynoBa meraneBoro 3nutka. [leperBopenns y TBepaoMy crari. [Imactuana nedopmartis
1 MmexaHiuHi BnactuBocti. [Tmactuuna nedopmaris. Brums mractuanoi nedopmarii Ha
CTpYKTypy 1 BIacTHUBOCTI MetaniB. Pexpucranizamiiini mnpouecu. I[loBepHeHHs,
MOJIITOHI3aIlis, MepBUHHA 1 30ipHA pekpucTamizamis. BmacTWBOCTI MeTalsiB MiCiA
peKpHUcTaizaifHuX MmpoIeciB. XooaHa i rapsua aedopmaiis. TeopeTnyna 1 peanbHa
MiHICTh MeTaniB. KoHCTpyKTHBHa MilHICTP MeTamiB. BiactuBocTi MertaiiB, HIO
BHU3HAUYAIOTh JIOBIOBIYHICT BHUPOOIB (3HOCOCTIMKICTh, OMiIp YTOMH, KOHTaKTHa
BUTpUBaNicTh). LLInsaxX migBHIIEHHS MIITHOCTI METaJIiB.

Tema 8. Teopisn

CILIABIB

JIk&

"Teopis cruiasis."

Bumn cnasi. Cruta, cucrema, KOMIIOHEHT, (a3za. IlpaBmiio a3 I'i66ca. Tepni
po3unHU. Bunm TBepAMX pPO3UMHIB 1 YMOBHM iX YTBOpPEHHsS. MexaHIuHI CyMIIIi.
Ocob6auBoCTI KpUCTati3allii MeXaHIyHUX cyMilel. XiMiuHi1 crnoiyku. Jliarpamu craHy
MOABIMHUX CIUTaBiB. ExcriepuMeHTanbHi MeTOAM MOOYyI0BU JiarpaM crany. [liarpamu
CTaHy CIUIaBIB 13 TMOBHOIO PO3UMHHICTIO KOMIIOHEHTIB y TBepAoMy cTaHi. IIpaBuio
Bi/Ipi3KiB. JliarpaMu cTaHy CIUJIaBIB 13 €BTEKTUYHOIO KpHCTai3alieto. [iarpamu ctany
3 YTBOPEHHSIM CTIHKOT XIMIYHOI CITOJYKH il 0OMEKEHOIro TBEpJOro po3dMHy Ha 06asi
XIMIYHOI criostykd. Jliarpamul cTaHy 3 EPETBOPEHHSIM Y TBEPJOMY CTaH1. 3B'I30K MIXK
TUIIOM JiarpaMu 1 XapakTepoM 3MiHHU BiacTUBOCTel ciutaBiB (mpaBuio KypHakosa).

I13 6

"Teopis cruiasis."
[ToOynoBa aiarpamu ctaHy 1 BUBYEHHS MIKpOCTPYKTYp cruiaBiB Pb — Sb.

Tema 9. liarpama crany 3a/1i30-Byrjenb

JIx9

JIk3

"Iliarpama cTaHy 3aJ1i30-ByTJIeIb."

Jiarpamu craHy 3aii3o-lieMeHTUT. KommnoHeHTH, (as3u i CTpyKTypa cTajei i Oumux
YaBYHIB, 1X XapaKTepPUCTHUKH, YMOBU YTBOPEHHS 1 BIAaCTUBOCTI. Byruenesi ctai, BIIUB
BYTJIELIO 1 TOCTIMHUX JOMIIIOK Ha BIAacTUBOCTI cTajei. Kiacugikaris 1 MapkipyBaHHS
ByIJIeleBUX cTajei. [lep>kaBHI cTaHAApTH Ha METajM 1 CIIaBU. BIUIMB JleryBagbHUX
eJIEMEeHTIB Ha moxiMopdi3m 3aiiza 1 BIacTMBOCTI (epura i aycrenita. CTpyKTypHi
KJIaCH JIETYBaHHS CTaJlel B yMOBaxX pIBHOBAaru i OXOJOKEeHHs Ha moBiTpl. Jiarpama
CTaHy «3aiizo-rpadit». Brums Byriento, KpeMHiIO 1 MIBUAKOCTI OXOJOKEHHS Ha
CTPYKTYpPY Ciporo 4yaByHy. BIIJIMB MOCTIHHUX JOMIIIIOK HA BIIACTUBOCTI YaBYHIB. Tumu




rpadiTHux 4aByHiB. MonudikoBanuii cipuii yaByH. KoBkuii yaByH. BucokomimHmii
yaByH. JleroBani 4aByHH.
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I13 8

"Jliarpama cTaHy 3aJ1i30-1[eMEHTHUT"
BuBueHHST MIKPOCTPYKTYpH 3aJ1i30 — BYTJICLIEBUX CILJIaBiB(CTaJeH 1 YaByHIB).

Tema 10. Teopist TepMiuHOi 00pOOKHM cTaNIEH

JIx10

"Teopist TepMigHOT 00pOOKH cTaneil."

OcHoBH Teopii TepMiuHOi 00poOKHU cTasneit. [lepeTBopeHHs craii npu HarpiBaHHi. Pict
3epHa aycTeHiTa. BmimmB po3Mmipy 3epHa Ha MeXaHIUHI i TEXHOJOTI4HI BJIACTUBOCTI
ctanu. BruiB neryBaibHUX €JIEMEHTIB Ha PICT 3epHa aycteHiTa. [leperpis i mepenait.
[leperBopeHHsSI aycTeHiTa B TEpIIT MpH OxoJoMkeHHI. Jliarpama i30TepMidHOTO
po3Magy IMepeoXoJIOKEHOTO aycTeHita. [IpoaykTd mepiiTHOro posmamy 1 iX
BJIACTUBOCTI. BmiIuB  JeryBanbHUX  €JIEMEHTIB Ha  130TePMIYHHI  po3maj
MEPEOXO0JIO/PKEHOT0 ayCTeHiTa. MapTeHCUTHE TEPETBOPEHHS 1 HOro OCOOJIMBOCTI.
BrutuB sieryBalibHUX €JI€MEHTIB HA MAPTEHCUTHE NIEPETBOPECHHS. KpUTHYHA MIBUIKICT
OXOJIO/DKEHHS 1 (hakTopH, IO BIUIMBaIOTh Ha Hel. IlepeTBOpEeHHs Npu HAarpiBaHHI
3arapToBaHoOi cTaji (BiAMycKy craii). Brums jeryBaqbHUX €JI€MEHTIB Ha IEPETBOPCHHS
npu Bignmycky. O6opoTHa i HEOOOpPOTHA BiANMyCKHA KpUxKicTh. CtapiHHs ctanu. Buecok
pociiicekux BueHux A.A.bouBapa i I'.B.KypatomoBa B Teopito TepmiuHOi 0OpOOKH.
3arapTyBaHHS 1 BIAMYCTKA, SIK MPOIIECH, IO LTIOCTPYIOTh 3aKOH €IHOCTI 1 60pOTHOU
IIPOTHJIEKHOCTEN.

Tema 11. TexHousorisi TepmiuHOi 00po0KH

JIk11

JIx4

"TexHomorist TepMiuHOi 00pOOKH."

3arainbHa XapakTepUCTHKa Ipolecy TepMiuyHoi o0poOku ctani. Knacudikaris BuaiB
TepMiyHOi 00poOku. BigmamoBanHs mnepmoro i apyroro poay. IlpusHaueHHS
BignamoBaHHs. [ToBHe 1 HemoBHe BianamoBaHHsA. [30Tepmiunuil 1 chepoiaizupyrounii
Biaman. Hopmamizariis crami. 3arapryBanss ctaii. Bubip temnepatypu 3arapTyBaHHs.
HarpiBanHs ByrjeueBuUX 1 JIETOBaHUX CTajed mia 3arapTyBaHHsA. KoHTposboBaHi
atMocdepu. ['apTiBHI cepeloBHINAa 1 BHMOTH, 3alpONOHOBaHI J0 HHX. [apTiBHI
Hanpyru. Metoau 3arapTyBaHHs. 3arapTOBYBaHICTh CTajl 1 ()aKTOPH, 110 BIUTUBAIOTH
Ha Hei. [IporaproByBanicTh crani. Binmyck cram. Buau 1 npusHaueHHS BIAITYCKY.
TexHnonoriss mnpoBeneHHs Biamycky. IloBepxHeBe 3MillHEHHs cTani. Mertoau
MOBEPXHEBOro 3MilHEHHA. TepMomexaHiuHa oOpoOka. [loBepxHeBe 3arapTyBaHHS, ii
BUM # Tamy3i 3acTocyBaHHs. OCHOBHE yCTaTKyBaHHS TEPMIUHUX LIeXiB. MexaHi3allis
i aBTOMaTtu3alis TepMmiyHOi 00poOku. Insxyu exoHOMIi eleKTpoeHeprii 1 maauBa.
Texnika 6e3meKu i OXOPOHA HABKOJIHWIIHHOTO CEPEAOBHUINA MPHU TEPMidHiN 0OpOOILi.
[IpakTuka Ik OCHOBA Mi3HaHHA. XIMIKO-TepMiuyHa 00poOKka. Di3UYHI OCHOBU XIMIKO-
TepMiyHOi 00poOku crami. LlemeHTanis, npusHaueHHs 1 ii pi3HOBUAHOCTI. TepMidHa
o0poOka 1micisg TeMeHTallii 1 BJIACTUBOCTI IIEMEHTOBAaHUX Jeraneit. [amysi
3actocyBaHHA. HiTporiemenTanis. A30TyBaHHs cTajli. BlacTUBOCTI a30TOBAHOTrO 1Iapy.
lamy3i 3actocyBanHs a3zoTyBaHHA. JudysiiiHa mertamizaiis. MeTtoau ojep>KaHHs
TBEPJUX 3HOCOCTIMKHMX 1 KOPO3IMHOCTIHKUX KapOiTHUX 1 HITPIAHUX MOKPHUTTIB.

I139

"TexHooris TepMiuHOi 00pOOKH."
Tepmiuna 06poOka ByIJIelleBUX CTaJei.

13 10

"TexHosoris TepMigHOi 00poOKH."
XiMiko — TepMiuHa 00poOKa cTaneil.

Tema 12. JleroBaui craJi




JIx12

"JleroBaHui ctani."

KoHcTpykuiiiHi cTanmi 3araibHOTO TNpu3HaueHHs. MapkipyBaHHA 1 Kiacuikamis
JICTOBAaHUX CTaliel 3a mnpu3HauyeHHSM. OCHOBHM pAaIliOHAIBHOTO JIETYBaHHS 1 POJb
OKpEeMHUX JIETYBAJIbHUX €JIeMEHTIB. lleMeHTOBaHi, ByrJieneBi 1 JieroBaHi cTaii, iXHS
TepMmiuHa oOpoOka. [TominmyBani crami. TUnoBi BUau TepMiuHOI OOpOOKHM ¥ ramysi
3acrocyBaHHs. [IpyXuWHHI cTami, ixHS TepmiuHa o0OpoOKa 1 BIIACTUBOCTI.
[ITapukomi AMUITHKAKOBI CTaJIl, IX TepMidyHa 00poOKa i BIacTuBOCTI. Bucokomapraniiesi
3HOCOCTIMKiI crami, ix TtepmiuHa o00poOka 1 BiactuBocTi. Ilopoku JseroBaHuX
MalIMHOOYIIBHUX CTajeil. BukopucTaHHs JeryBaHHs IJisi €KOHOMIi MeTamiB 1
HiABUILEHHS AKOCTI npoaykuii. EkoHomiune oOrpyHTYBaHHS BHOOpY MaTepialiiB Jyis
BHUT'OTOBJICHHS JeTayiel MamuH. BucokoMinHi craii. [HCTpyMeHTalbHI CTalli 1 CTUIaBH.
Knacudikamist ~ iHCTpyMEHTaJbHUX  CTajeil. Bumorw,  3ampomoHOBaHi 10
IHCTpyMeHTaIbHUX cTajeil. Crtami juisl piKydoro iHCTPYMEHTY, SIKi HE BOJIOAIIOTH
TETUTOCTIHKICTIO 1 TETUIOCTINKI, iX TepMiuyHa 00poOKa 1 BnactuBocTi. TernocTiiki crami
IIJIBUINIEHOI B's13Kk0CTi. HOB1 TBEp1i MOPOIIKOBI MaTepiaiy i pi3ydyoro iHCTpyMEHTA.
CraJi 11 ITaMIIoOBOro THCTPYMEHTA XOJIOAHOTO 1 rapsiaoro aedopmyBanns. Crami s
dbopM JUTTS mia THCKOM 1 mpecyBaHHs. Ctaii Uil BUMIPIOBAJIBHOTO IHCTPYMEHTY.
Bubip iHCTpyMeHTanbHOI cTaiai JUIsi BHUTOTOBJCHHS OCHAIEHHS 1 Pi3ajdbHOTO
iHcTpy™MeHTa. Craui i cryiaBu 3 0COONIMBUMU BIacTUBOCTSAMU. KoposiiHOCTIHKI cTati 1
crutaBu. Kopo3ist 1 3aXucT MeTaliB Bijl KOpo3ii. JKapocTiiiki 1 )kapOMiIHI CTaIi 1 CTIaBH.

Tema 13. KosibopoBi MeTaiu B MAIIMHOOYAyBaHHI

JIk13

"KonpopoBi MeTanu B MaminHOOy1yBaHHI."

Turan i #ioro craBu. BrummB neryBalbHUX €EMEHTIB Ha CTPYKTYpPY 1 BIACTHBOCTI
tutaHa. KoHCTpyKIIiiiHI criylaBU TUTaHa, iX BIACTUBOCTI, TepMidHa 00poOKa i ramysi
3acTOCYBaHHS. AMIOMiHii i #0T0 crimaBu. ANIOMiHi€Bi THBApHi craBy (CHTyMinH). IxHi
BJIACTMBOCTI 1 TepMiuyHa oOOpoOKa. AUIOMIHIEBI CIUIaBU, IO JAePOPMYIOTHCA.
Hypamtominn. Tepmiuna oOpoOka mux cmiaBiB. Minp 1 ii cmmaBum. Jlatyni, ix
BJIACTUBOCTI, MapKipyBaHHS 1 3acTocyBaHHs. bpon3u. Ckiaj 1 BIacTUBOCTI OpoOH3, iX
MapKH ¥ raiy3i 3acTocyBaHHs. AHTU(MPUKIIIIHI CTIJIaBU Ha OJIOB'STHUCTIN, CBUHIIEBIN 1
1HKOBIHM ocHOBI [Ipunoi. TyromnaBki MeTasH 1 CIUIaBU Ha iXHIM OCHOBI.

Tema 14. OcHOBM panioHaJLHOro BHOOpPY MeTaJeBHX MaTepiajdiB I crnoco0iB 3MillHeHHS 1JIsi
OCHOBHHX JeTaJjieil MallluH

JIx14

"OCHOBH paIliOHAJIHLHOTO BHOOPY METAJIEBUX MarepiajiiB 1 croco0IB 3MIIHEHHS s
OCHOBHUX JleTaJIell MallIuH."

ExoHOMIYHA NOIITBHICTE 3aCTOCYBaHHS PI3HUX MaTepiaiiB 1 METOJIIB ITiIBUIICHHS
JIOBIOBIYHOCTI BUPOOiB. MeTo/nKa pallioHanbHOr0 BUOOpPY MaTepialliB 3aJIeXkHO BiJ
YMOB 1 BUJIB HaBaHTa)XEHHA IpHU €KCIuTyaTalii. Meroauka paiioHaJbHOTO BUOODPY
Coco0iB 3MIIIHEHHS BHUPOOIB y 3aJI€KHOCTI BiJl YMOB 1 BHUJIB HABAHTAKEHHS MpHU
excruryartanii. [lopiBHANIBHI JaHi Npo BapTICTh YaBYHIB 1 CTajlel 3aJ€KHO BiJ IXHbOI
SKOCTI 1 crmocoOy BHIJIaBKH. AHani3 (akTopiB, 110 BIUIMBAIOTh Ha COOIBapTICThH
TepMidHO1 00poOKu. [TOHATTS PO METOIUKY PO3PaXyHKY €(EKTUBHOCTI 3aCTOCYBaHHS
MIPOIIECIB, 1110 TEPMO3MIITHIOIOTh, 3 00JIIKOM JOBrOBIYHOCTI JeTalel Mpu eKCITyaTarii.

I1311

"OCHOBHU palliOHAJIBHOTO BHOOPY KOHCTPYKIIMHUX MaTepiaiiB i cnoco0iB 3MillHEHHS
JUIsl OCHOBHHX JeTaJIed MaluH."

Tema 15. HemeTauiuni, koMmno3uuiiini, mopoukosi marepiaau

JIk15

"HemeraniuHi, KOMIO3HIIiiHI, TOPOIIKOBI MaTepianu."




OcHOBU MOPOIIKOBOT MeTaMyprii. BUTOTOBICHHS neTaneil 13 HeMeTaIIuHIX MaTepialiB.
Crocobu onepkaHHS 1 TEXHOJOTIYHI BJIACTHBOCTI MOPOIIKIB. XapaKTepUCTUKA
KOMITO3MIIIHHUX TOPOIIKOBUX MaTepiamiB. ['oTyBaHHS cymimni, (OPMOYTBOPEHHS i
ocraTo4yHa 00poOKa 3aroTiBoK. TeXHOJOTis OTPUMAaHHS AeTalel 3 IiacTMac. 3araibHi
BimoMocTi. Knacudikarris rmiactmac.

JIx16 "Hemerasnei maTepianm."

Ilepepobka tmactmMac y B'a3korekydoMmy craHi. IlepepoOka r1uactmac y
BHCOKOEJIAaCTAYHOMY CTaHi1. BUpoOHUIITBO feTaneit 3 piAKux moMepiB. Burotopnenns
Jetaneid 3 IUlacTMac y TBEpAOMY CTaHi. 3BapioBaHHS IuiacTMac. CKIICIOBaHHA
rractMac. TeXHOJIOTIYHI OCHOBH KOHCTPYIOBaHHsI jeraned 3 ruiactMmac. [lokpurrs 3
mwiactMac. Jlakogap6osi mokputTs. TexHOIOTiS OTpUMAHHS JeTalel 3 TyM. 3araibHi
BijioMOCTi. BUrotosiieHHst BUPOOIB 3 TYMHU.

11312 "HemerasniuHi, KOMITO3HIIiiH1, TOPOIIKOBI MaTepiaim."
TexHo0ri1i MoNiMEpHUX Ta KOMIO3UIIHHUX MaTepialiB.

7.2 Buau HaBYAJbLHOI JiAJIbHOCTI

HIO 1. [TigroroBka J0 JIEKIIii.

HJI 2. BukoHaHHs MpakKTUYHUX 3aBJIaHb 3a pPe3yJbTaTaMd BUBYCHHS TEM.

HJI 3. [TinroroBKa A0 MPaKTUYHUX 3aHATH.

HJI 4. BukonanHs 3aBaaHb Ha JIAOOPATOPHUX 3aHATTAX 3a PE3yJIbTATAMH BUBYCHHS TEM.

HJL 5. AHaui3 BJacHO1 HaBYaNbHOI MisibHOCTI (pedrekcis) Ta/abo TectyBanHs B LMS
Moodle.

HJI 6. Buxonanus B LMS Moodle Buny nisibHOCTI «3aBIaHHS»: OTIIS CTATTI.

8. MeToau BUKJIaJaHHS, HABUYAHHSA

Jucuuiiina nepegdoayae HaBYaHHS Yepes:

MH 1 AKpOMaTHYH1 CJIOBECHI METOJIU: TMOSCHEHHSI, PO3IOBI/Ib, JIEKIif, poOoTa 3
' €JIEKTPOHHUM HaBYaJIbHUM KOHTEHTOM.

ML 2 [TosicHIOBaIbHO-CIIOHYKAIBHUNA METO/1 BUKJIAIaHHSI 1 YaCTKOBO-MIOLITYKOBUI METOJT
HaBYaHHSI.

MH 3 binapHni nexuii. Jlekuii-izyanizaiii.

MH 4. [IpakTuyHi 3aHATTSL.

MH 5. Problem-Based Learning/ meTo mpo0OaeMHOTO BUKJIATY.

MH 6. 3mimane HaByaHHs (blended-learning).

ML 7 Crossover-learning (3aHsTTs Bi10yBatoThCs B HEQOPMaAIbHUX YMOBAX LUISIXOM
BiJIBilyBaHHS MiANPUEMCTB).

MH 8 HaBuanns 3a 3anMtoMm cTyJeHTiB (inquiry based-learning).

ITpu monaui MaTepialy BUKOPHCTOBYIOTHCSI aKpOMATHUYHI CIIOBECHI METOJIH: TOSICHEHHS (Uepe3 CIOBECHE
TIyMa4yeHHs MOHSATH, SIBUII, CJIB, TEPMIHIB), PO3MOBi/Ib (00pa3HUM, AUHAMIYHUMN, eMOLIHHUN BHUKIA]
iHpopmanii mpo pi3HiI ABUIIA 1 MOJIl), Jekuid (Hagae 3100yBadaM OCBITH TEOPETUYHY OCHOBY 3
MPOEKTYBaHHS €(DEKTUBHUX TEXHOJOTIYHUX MPOIECIB BUTOTOBJICHHS JETalICH, CKIIaalbHAX OJWHUIID i




MOJYJIiB, BUKOPHCTAHHS MPOTPECUBHUX METOJIB OOPOOKH, Ta TEXHIKO-€KOHOMIYHOTO OOTpYyHTYBaHHS
MPUHHITUX TEXHIYHUX PIIICHb, 110 € OCHOBOIO JJII CAMOCTIHOTO HaBUaHHS 3/100yBadiB BUIIO1 OCBITH),
poboTa 3 eJIEeKTPOHHUM HAaBYAJILHUM KOHTEHTOM (Uepe3 caMOCTiiHE OIpaItOBaHHs 3/7100yBauaMH OCBITH
TEKCTYy, IO Ja€ iM 3MOry TJIHMOOKO OCMHCIUTH HaBYaJbHUHM Martepiall, 3aKpilUTH HOTO, BHUSBHTU
CaMOCTIMHICTh Y HaBYaHHI). JIEKIil JOMOBHIOIOTHCS MPAKTUYHUMHU Ta JIAOOPATOPHUMU 3aHATTAMH, IO
HA/IAl0Th CTYJEHTaM MOXKJIMBICTD 3aKPIIJICHHS TEOPETHYHUX 3HAHb HA MPAKTUYHUX MPUKIagaxX. AHaII3
BUPOOHMYMX CHUTYyalliii mependavyae BUKOPUCTAHHS CTyACHTaMH 3100yTHX 3HaHb JUIS TE€HEPYBaHHS
HECTaHIAPTHHX, ajie e(peKTUBHUX Ta/ab0 HOBUX iJ€H, BU3HAYCHHS 3B’SA3KiB MK MOTpeOaMH B MPOEKTI
TEXHIYHOT MEXaHIKH Ta MOXJIMBOCTSIMH MaTepiajJbHOr0 3a0e3MeUYeHHS 1 MPUPOAHHX, €KOHOMIYHUX,
TEXHOJOTIYHUX (pakTopiB. PoO3ropHyTe KOMEHTYBaHHS BHKJIAJayeM IMIATOTOBICHUX Bi3yaJlbHUX
MarepiaiiB, SKi TMOBHICTIO PO3KPHUBAIOTh TEMY TMPOrpaMH 3a0e3MeUyeThCs JICKIIMU-Bi3yasi3alisiMy.
binapsi nekuii nependavyaroTh BUKIAA Marepiany y ¢popmi aiamory abo 1BOX BUKJIaadiB, a00 BUKIJIagaya
1 paxiBug-npaktuka. PBL (Problem-Based Learning/meTon npo6ieMHOT0 BUKIIANy), IPH SIKOMY JICKITIS
CTa€e CXOXOI Ha Jiajor, BHUKJIAJAaHHS IMITy€ JOCHITHHNA Npouec (BUCYBAIOTHCSA CIIOYATKy KiJIbKa
KJIFOYOBHX TOCTYJIATIB IO TeMIi JICKIIii, BUKJIa] BUOYIOBYETHCS 3a MPUHIIUIIOM CAMOCTIMHOTO aHaIi3y 1
y3araJbHEeHHs CTyAeHTaMu HaB4daimbHOro Matepiany). CL (Crossover Learning/mepexpecHe HaBYaHH:),
IpH SKOMY HaBYaHHS BifOyBaeThCs y He(POpMaIbHHX YMOBAX, HANpPUKIAJA, TaKUX SK MiANPHEMCTBA,
yCTaHOBH, OpPTaHi3allii, 10 JO3BOJISIE OB’ 3yBaTH HABYAILHUH 3MICT 3 TPOOJIEMaMH, IKi MAOTh 3HAYCHHS
st ctyneHTiB y ixapomy kutTi. IBL (Inquiry Based Learning/maBuansst 3a 3alIUTOM CTYJCHTIB), KOJIU
HaBYaHHS BiJI0YyBAa€ThCS HA OCHOBI CTYJCHTCHKOTO 3aIUTY Yepe3 JOCIIHKCHHS, KOJIU CTYICHT CTaBUTh
3alUTaHHsA, IIyKa€ Ha HUX BIJMOBIJI Ta 00roBOpro€e pe3ynpTatu B ayauTopii. Hapuanns gepes blended-
learning 3 Bukopuctanusam LMS Moodle (https://dl.ktk.sumdu.edu.ua/), B Mexkax sSIKoro cTyieHT 3100yBae
3HAHHS K OYHO, TaK 1 CAMOCTIHHO OHJIAMH.

9. Metoau Ta KpuTepii OLiHIOBAHHS

9.1. Kpurepii oniHroBaHHs

. YorupubansHa
PeliTnnrona .
HalllOHAJIbHA
OayipbHAa IIKaIa Busnauenus
. IKaja
OLIIHIOBAHHS )
OLIIHIOBAaHHS
90-100 5 (BiIMiIHHO) BIIMIHHE BIJIBHO BOJIOJI€ HABYAJILHUM
BUKOHAHHS JIUIIE 3 | MaTepiaJioM, B IKOMY JIETKO
HE3HAYHOIO OPIEHTYETHCS; TOBHE OMAaHYBAHHS
KUIBKICTIO MOHSATIHHOTO anapary; IeMOHCTPYE
IIOMHJIOK IPaMOTHHIA, JTOTTYHUN BUKIIAJ BIAMOBII1

(SIK B yCHIM, Tak 1 B TUCbMOBIN (hopmi);
HE BaraeThCs MpH BUJIO3MiHI 3alIUTaHHS;
BUCJIOBIIIO€ CBOI TyMKH, pOOUTH
apryMEeHTOBaHI BUCHOBKH; CaMOCTIHO
3HaXOJUTh JOJATKOBY iH(MOpMaIlito Ta
BUKOPHUCTOBYE ii 1151 peanizamii
MIOCTABJICHUX TIEPE]] HUM 3aB/IaHb;
BIJIbHO BUKOPUCTOBYE iHPOpMAaIIiiiHi
TEXHOJIOT1 JIJIsl TIOTIOBHEHHSI BIIACHUX
3HaHb; MOXXE apIYMEHTOBAaHO 00paTu
parioHaTbHUHN CIIOCIO BUKOHAHHS
3aBJaHHs U OLIHUTH Pe3ybTaTH BIACHOI
HABYaJIbHOT 1 MPAKTUYHOI JISIbHOCTI;
BUKOHYE 3aB/IaHHS, HE Tepe10ayeHi
HaBYAIHHOIO TIPOTPAMOI0; BITEHO



https://dl.kfk.sumdu.edu.ua/

BUKOPHUCTOBYE 3HAHHS JIJIsl O3B’ I3aHHS
MOCTaBJICHUX Mepe]] HUM 3aB/IaHb

82-89 4 (mobpe) BHUILIE CEPEIHBOTO | JOCTATHE 3aCBOEHHS HABYAJIHHOTO
PiBHSI 3 KUJTbKOMa Marepiany; BOJOIIHHS MOHITIHHUM
MTOMUJIKAMH arapaToM; OpiEHTYBaHHS B BUBYCHOMY
Marepiaii; TpaMOTHUH BUKJIAJl BIIMOBIII,
74-81 B 3arallbHOMY ane y 3MicTi 1 (hopMi BiAMOBiACH MAIOTh
npaguIibHa podoTa MicCIIe OKpeMi HETOYHOCTI (ITOXHOKH)
3 IICBHOIO Ta/ab0 HewiTKi POPMYIIIOBAHHS TOIIIO;
KUIBKICTIO JIEMOHCTPYE CaMOCTIHE MHUCIICHHS; MA€
HOMHJIOK CTIMKI HABUYKY BUKOHAHHS 3aBIaHHS
64-73 3 (3a10BUIbHO) | HEIOraHo, ajie 3i piBEeHb 3HaHb 33JJOBOJIBLHSIE MiHIMAIBHI
3HAYHOIO KpUTepii OI[IHIOBAHHS: BOJIOIIHHS
KUTBKICTIO HaBYAJILHUM MaTepiajioM MMOBEPXOBO,
HEJI0JIIKiB (dbparMeHTapHoO, Ha piBHI
3aramM’ iTOBYBaHHSI, BiITBOPECHHS MEBHOT
60-63 BUKOHAHHA YaCTHHU HAaBYAILHOIO MaTepiany 3
3a/10BOJILHAE eJIEMEHTAMHU JIOTTYHUX 3B’ SI3KIB, 3HAHHS
MIHIMAJIBHL OCHOBHHX IOHSATHh HABYAJILHOI'O
KpuTepil MaTepiaiy; K MpaBUJIO, BiAMOBIAb
0a3yeTbcs Ha PiBHI peNPOyKTHBHOTO
MUCJICHHS, Ma€ eJIEMEHTapH1, HECTIHKI
HAaBMYKH BUKOHAHHS 3aBJlaHb
35-59 2 (HEe3a/I0BUIBHO) | MOXKIIUBE Mae po3pi3HeHi, 0e3CHCTEMHI 3HAHHS; HE
MTOBTOPHE BMi€ BUJUISITH TOJIOBHE 1 APYTOPSIIHE;
CKJIaJJaHHs JIOITYCKA€ETHCSl TIOMUJIOK Y BU3HAYCHHI
. MIOHSATH, IEPEKPYUYE IX 3MICT, XAOTHYHO 1
0-34 HeO6X1HHHVH HEBIIEBHEHO BUKJIA/IA€ MaTepia,
HOBTOPHHI{ KYPC3 | pinmmosimae Ha 3amuTaHHs, MO
HaBHqaJIbHOL noTpeOyIOTh OHOCIIIBHOI BIAMOBII;
JTCIIATITIHA

HE3HaHHS OCHOBHUX (yHJaMEHTAJIbHUX
TIOJIOXKEHB; SIK MPABHUJIIO, BUCTABIISIETHCS
3100yBayy OCBITH, SIKUI HE MOXe
MIPOIOBKUTH HaBYAHHS 0€3 T0JTaTKOBHX
3HaHb 3 Kypcy

9.2 MeTroamn noTo4HOro ¢oOpMaTHBHOIO OLiHIOBAHHS

3a IUCIUIIIIHOO epeidaueHi Taki MeTO M OTOYHOTO (POPMATUBHOTO OL[IHIOBAHHS: ONTUTYBAHHS Ta yCHI
KOMEHTapi BUKJIaJada 3a Horo pe3yibTaTaMi, HACTAHOBU BHKJIa/1a4ya B IIPOIIEC] MIATOTOBKH 10 BUKOHAHHS
MPAKTUYHUX, JJAOOPATOPHUX 1 TECTOBUX 3aBJaHb, OLIIHIOBAHHS ITOTOYHOT'O TECTYBaHHS, OOTOBOPEHHS Ta
B3a€MOOIIIHIOBaHHS 3/100yBauaMy BUIIO1 OCBITH BUKOHAHUX MPAKTHUUHUX 3aB/JaHb.

9.3 MeToam NiACYyMKOBOI'0 CYMATHBHOI0 OLiHIOBAHHSA

MeTtoau OLIHIOBAHHS:

M 1. OnuryBaHHS.
M 2. TectryBanns B LMS Moodle.
M3 [TpakTiuHa nepesipka.




M 4 I'pacdiuna nmepesipka.

M5 Mertoa caMOOLIIHKHI

M6 [TepeBipka B LMS Moodle Buny nissibHOCTI «3aBJIaHHS: OIS CTATTI

B ocobmmBux cutyarisx pobora Moke OyTH BUKOHaHa auctaHiiiiHo B LMS Moodle. /ucranuiitnomy
Kypci, mo nepedysae B pexxuMi anpoOariii https://dl.kfk.sumdu.edu.ua/course/view.php?id=1056

dopma miICyMKOBOTO KOHTPOJIIO: 2 CEMECTp — 3aJiK.

10. PecypcHe 3a0e3ne4eHHs] HABYAJIbHOI TN CHUILTIHI

10.1 3aco0u HaBYaAHHSA

3H 1. | MyneTuMmenia, Bifeo- 1 3BYKOBIATBOPIOBaJIbHA, IPOEKIiHA amapaTypa (BizeokamepH,
IPOEKTOPH, €KPaHH, CMAPT/IOIIKHU TOIIIO)

3H 2. | CmeuianizoBana HaBuanbHa ayautopis (JlaGoparopue obGmamuanus: Tsepmomip bpinens,
Teepnomip Poxsemna, TBepnomip Bikkepca, CTeHn s IuTBa B MiCYaHO-TIHHICTY (opmy,
JlaboparopHuii mpokatHuil Bepcrtat, JlabopatopHuii npec, [IocT pydyHOro eneKTpoayroBoro
3BaproBaHHs, JlabopaTtopHuii cCTeH I 3 KprcTanizamii Metanis, JlabopaTopHi enekrporedi omnopy,
Mertanorpagiuni  Mikpockonu, Habopu  mikpourmidis, HlnigysBansHuii  Bepcrtart,
[TonipyBansHUil BepcTar.)

3H 3. IInakaTtu, creHAU

3H4. | Komn’roTepu, KOMI IOTEPHI CUCTEMHU Ta MEPEXKH

3HS. 3BaproBasibHui anapat-iaBeprop LLtypm AW97PC45, 3BaproBanbuuii HaniBaBTomar Lltypm
AW9TPA350P

10.2 Indopmaniiine Ta HABYAJIBLHO-METOAUYHE 3a0e3MeYeHH s

OcHoBHa miTeparypa | 1. TexHonoris KOHCTpyKIiiiHuX Matepiaiis [Tekct] : Hau. mociGuuk / B.B. AtamaHniok.
— KuwuiB : Kongnop, 2024. — 528 c. — I'pud MOH.

2. Marepiano3nasctBo [Tekcr] : Ilinpyunnk / B.M. I'aprens. — Kuis : Kongop, 2024.
— 386 c¢. :in. — I'pup MOH.

JlonomixkHa 1. Mapuenko C.B. OcHoBu BHpOOHHMITBa MaTepiamiB Ta (HOPMOYTBOPEHHS
JiTeparypa 00'exTiB TeXHOJNOTH : HaBY. oci0. / C.B. Mapuenko, A.®. byauuk, B.b. FOckaes.
- Cymu: Cym2lV, 2013. - 242 c. + I'pup MOH.

2. Brnacenko A.M. Matepiano3HaBCTBO Ta TEXHOJIOTiSI METAJIB: MIAPYYHUK JJIs
3n100yBauiB npodeciitHoi ocitTh / A.M. Bnacenxo. - Kui: Jlirepa JIT/], 2019. -
224c.

3. Adranginsgan €., 3asumko O.B., Jlonateko K.I'. Marepiano3znaBcTBo:
[Migpyunuk / €.1'. Apranauisan, O.B. 3azumko, K.I'. Jlonatsko. - Xepcon: Onai-
wttoc, Kuis: Bunasuunrso Jlipa-K, 2013. - 612 c.

4. TexuHoioriss KOHCTpyKUIHHUX MatepianiB [Tekct] : HaBu. moci0. / C. B.
Mapuenko,

O. I1. T'armonoga, T. I1. T'oBopyH, H. A. Xapuenko. — Cymu : Cym1V, 2016. —
146 c.

5. TexHozoris KOHCTPYKUIMHHUX MaTepiaiiB Ta MaTepiajlo3HaBCTBO (00poOka
MmeTaiiB pizaHHaM) [EnexTponnuit pecypc] : HaBu. noci6. / B. JI. [Taxapenko, M.
M. Mapuyk, O. B. ITaxapenko. — 2-re Bu/I., nepepod. 1 gon. — PiBue : HYBI'TI,
2018. — 252 c.



https://dl.kfk.sumdu.edu.ua/course/view.php?id=1056

6.Marepiano3HaBCTBO Ta TEXHOJOTIA MarepiaiiB (y cxeMax 1 3aBJJaHHSX): HaBY.
noci6. / T.I1. F'oBopyH, O.I1. 'anonoga, C.B. Mapuenko. — Cymu: Cym/[V. 2020
— 163 c.

[apopmariitai
pecypcu B [HTepHeTi

1. Juaauk  O.J[. TexHomoris  KOHCTPYKIIMHMX  MarepiaiiB  Ta
MaTepiaJlo3HaBCTBO  [IMCTaHUIHHUA Kypc Ui 3100yBayiB  OCBITH 31
cnemianpHocTi 133, Tamy3eBe mammHOOyAyBaHHS OCBITHBO-IPOGECIHHOT

porpamu «l"amy3eBe MaIuHOOY TyBaHHS» |. URL:
https://dl.kfk.sumdu.edu.ua/course/view.php?id=1056
2.  Kupumok B.C. [JocmiyKeHHS TEXHIYHOTO PiBHS JIMBAPHOTO BUPOOHUIITBA/

B.C. Kupumok, T.B. CemenoBa - EKOHOMIKA TA CYCIIUIBCTBO, 2018. —
C. 322-326 URL:http://economyandsociety.in.ua/journals/15_ukt/50.pdf

3. Soo Bin Han, Yoon Sun Lee, Sung Hyuk Park b, Hyejin Song. Ti-containing
316L stainless steels with excellent tensile properties fabricated by directed
energy deposition additive manufacturing. Materials Science and Engineering: A.
V.862, (2023), 144414 https://doi.org/10.1016/j.msea.2022.144414

4.  JlucraHuiiiHi Kypcu HeopMaIbHOI OCBITH:

5. Texuomoris dopHux wmertaniB https://www.coursera.org/learn/ferrous-
technology-1

6. Marepiano3HaBcTBo: 10 pedeid, siKi TOBHHEH 3HATH KOXCH IHXKCHEP
https://www.coursera.org/learn/materials-science
7. OcHoBH MaTepiallo3HaBCTBA

https://www.coursera.org/learn/fundamentals-of-materials-science



https://dl.kfk.sumdu.edu.ua/course/view.php?id=1056
about:blank
https://www.coursera.org/learn/ferrous-technology-1
https://www.coursera.org/learn/ferrous-technology-1
https://www.coursera.org/learn/materials-science
https://www.coursera.org/learn/fundamentals-of-materials-science

Hoapatok 1

POBOUYMI PETJIAMEHT
KOHTPOJII0 HABYAJIbHOI pOOOTH CTY/JAeHTA i OliHIOBAHHA (1J151 JeHHO1 (popMM HABYAHHS)

1. CTpyKTypa HaBYaJIbHOI AUCHUILIIHU:

SarajgbHUN 00CAT IUCHUIUIIHA

150 romuu / 5,0 kpequtiea EKTC

KoHTakTHa p060Ta 3 BUKJIaJa4€M

64 ronuau / 32 3aHATTI

CamocriiiHa po6oTa 3100yBaua
OCBITH

85 roauHMU, 10 BKJIOYA€E B ce0e OMpaIoBaHHs JIEKLIHHOTO
MaTtepiany, HiATOTOBKY 10 MPaKTHYHUX, JTAOOPAaTOPHUX 3aHATH,
0 opMIIeHHS 3BITIB 3 1a00OpaTOPHUX 3aHATH, CAMOCTIHE
OIPALIOBAHHS OKPEMUX MUTAaHb/TEM HaBYAIbHOI AUCIUILIIHY,
[iITOTOBKY Ta BUKOHAHHS 3aBJaHb Y BUTJISA/I OTJISITY CTATTI,
[iITOTOBKY J10 IIOTOYHUX Ta ITiJICYMKOBOTO KOHTPOJIIB

MBiTyaJbHE 3aBJIaHHS

BiJICYyTHE

2. KonrakTHa po06oTa 3 BUKJIaJgadyeM:

Jlekuilibi 3aH9TTS

32 roguH / 16 3aHATTH

[TpakTH4HI 3aHATTS

24 roguH / 12 3aHATH

JlaGopaTopHi 3aHATTS

8 ronuH / 4 3aHATTS

Koncynpranii ouno ta/abo
ITMCTAHIIHO SIK B ACHHXPOHHOMY,
TaK i B CHHXPOHHOMY pEXHUMax

BTiTHO PO3KJIaay

3.0prasxi3aiisi OCBiTHHLOT0 Mpoue

cy:

CeMecTpiB BUKIIQJAHHS

1

Cemectp

2 /BecHAHUN

4. lkana ouiHiOBaHHS 3 HaBYaJbHOI qucuuminm: 100-6anpHa mkana (R = 100 Gamis).

5. Po3noninn peiTHHIOBUX 0aJ1iB 32 BUAaMH HABYAJIbHOI po0OTH:

Kinexicts [Tincymox
Poznoain pEeUTHHTOBUX OaniB | PEHTUHIOBUX
pelTHHTrOBUX OasiB 3a KOXKEH BUJL 6aJIiB 3a MOJI. .
[TpumiTkn
3a BUAAMU HA (ipu LUKJIOM (IIpH
HaBYaJIbHOI poOOTH MO3UTUBHOMY MO3UTHBHOMY
OLIIHIOBaHHI) OLIIHIOBaHHI)
1-ii MOAYJIBLHUI HUKJI
HJ 1. ITiaroroBka | 0,5 6amis/ 4,0 6amu y T.4. ONPALIOBATH TEOPETUYHUI
J10 JIeKIii TeMy marepian B LMS Moodle B
ACHHXPOHHOMY PEKUMI
H/I 2. Bukonanus | 3,0 6an/ 15,0 6amniB y pasi BiICyTHOCTI 3700yBaya
MPAKTHYHUX MPAKTUYHE 3aHATTS OCBITH Ha MPAKTUYHOMY 3aHSATTI, y
3aBlIaHb 32 T.4. 3 ypaxyBaHHSIM
pe3yiabTaTaMu eniIeMiuH01/0e3MeKoBoi CUTYyaIlii,
BHUBYEHHA TeM 1-2 BukoHat B LMS Moodle Bun
HJI 3. ITigroroska | 0,5 Oamu/ 3,0 Ganu nisutbHOCTI «Tect» / «3aBmaHus 3
710 IPaKTUIHOTO MIPAKTUYHE 3aHATTS BiJITIOBiTHOT TEMHU
3aHATTS
H/1 4. Bukonanusa | 2,0 6an/ 8,0 6aiB y pasi BiicyTHOCTI 3700yBaya
3aB/JaHb Ha nabopaTopHe OCBITH Ha 7a00paTOPHOMY 3aHSATTI,
TabopaTOpHHUX 3aHATTS y T.4. 3 ypaxyBaHHIM
3aHATTSIX 34 (BUKOHAHHA, eriIeMiuH01/06e3MeKoBoi CUTYyallii,
3aXHUCT) BukoHat B LMS Moodle Bun




Kinekicts [Tincymox

Po3znonin pPEUTHHTOBUX OaJiB | PEHTHHTOBUX

pEeHTHHTOBUX OajiB 33 KOKEH BUJ] OatiB 3a MOJI. )
[TpumiTkn

3a BUJIaMH H/ (npu LHUKIOM (TIpH

HaBYaJILHOT pOoOOTH MMO3UTUBHOMY MMO3UTUBHOMY
OIIIHIOBaHHI) OIIIHIOBaHHI)

pe3yiabTaTaMu nmistapHOCTI «TecT» / «3aBmaHugy 3
BUBYEHHS TeMHU 1 BIIIMOBIAHOT TEMH
HJI 5. Anamni3 20,0 6amiB/ TecT 20,0 6amniB BukoHatu B LMS Moodle Bun
BJIACHOI HaBYaJIbHOI nistmpHOCTI «Tect»: MoaynbHMIA
IISUTBHOCTI KOHTpPOJIb 1
(pednekcis) Ta
TECTyBaHHS
Ycboro pedTMHroBux 0aJjiB B 1-my 50,0 6axis -

MOJYJIbHOMY IHKJIi:

2-ii MOTYJIbHUIN HUKJI

HJI 1. [ligroroBka | 0,5 6amis/ 4 Ganu y T.4. OIPALIOBATH TEOPETUUHUN

10 JeKIil TeMy Mmarepian B LMS Moodle
(BimmoBinHOTO pecypcy «Kuuray/
«Ctopinkay/ «®Daitn» Ta/abo BUILY
TISUTBHOCTI «YPOK») B
ACHHXPOHHOMY pEXUMI

H/I 2. Bukonanus | 3,0 6ai/ 21,0 GauiB y pasi BiicyTHOCTI 3100yBayda

MPaKTUYHUX MPaKTUYHE 3aHITTS OCBITH Ha MTPAKTUYHOMY 3aHSATTI, Y

3aBJ/IaHb 3a T.4. 3 YPaxXyBaHHIM

pe3yiabTaTaMu enieMigyHO01/0e3MeKOBO1 CUTYaIlii,

BHUBYCHHS TEM BukoHat B LMS Moodle Bux

H/ 3. IligroroBka | 0,5 Gamis/ 3,0 GaiB nismbHOCTI «Tect» / «3aBnanHs» 3

JI0 TIPAKTUIHOTO MIPAKTUYHE 3aHATTS BIJIMIOB1JTHOT TEMU

3aHATTS

HJI 5. Anani3 20,0 6amniB/ TecT 20,0 GaniB BukoHatH B LMS Moodle Bua

BJIACHO1 HaBYAJIBHOL nistmbHOCT «Tect»: MonynbHMiA

USIIBHOCTI KOHTpPOJIb 2

(pednekcis) Ta

TECTYBaHHS

HJI 6. Bukonanns B| 2,0 6anu/ 3aBmanss | 2,0 6amm BukoHatu B LMS Moodle Bun

LMS Moodle Buny misnpHOCTI «3aBmanusy: « O

ISTIBHOCTI cratti» 3 TeMu 1 « OCHOBHI ITOHATTSA

«3aBIaHHSY: OTJISIT B3a€EMO3aMIHHOCTI»

CTaTTI.

Ycboro peHTHHrOBHUX 0aJIiB B 2-My 50,0 6auiB —

MOYJbHOMY IUKJIi:

Ycboro 3a cemectp 100,0 6aais -

RD1 cemecrp (IIPH MO3UTHBHOMY

OLiHIOBAHHI):




POBOYMH PEIJIAMEHT
KOHTPOJII0 HABYAJIbHOI POOOTH CTY/ICHTA i OiHIOBAHHA (1151 32049HOI (POPMH HABYAHHS)

1. CTpyKTypa HAaBYAJIbHOI U CIY

HILIIHN:

3arajbHUNU 00CAT TUCHUIUIIHA

150 romun / 5,0 kpenutiB EKTC

KonTaktHa poboTta 3
BUKJIaJ[a4eM

16 rogud / 8 3aHATH

CamocriitHa po6ora 3100yBaua
OCBITH

134 romuHu, moO BKJIOYaE B ce0Oe OMpamfOBaHHS JICKIIIHOTO
MaTepiajly, MiArOTOBKY 10 MPaKTUYHHX, JIAOOPATOPHUX 3aHSTH,
oopmieHHs 3BiTIB 3 Ja0OpaTOPHHUX 3aHATH,
OIPAIIOBAHHS OKPEMHX ITMTAaHb/TEM HaBYAJIbHOI JTUCIUILIIHU,
MIJTOTOBKY Ta BUKOHAHHS 3aBIaHb y BUTIIAJI OTJISALY CTATTi,

CaMOCTIMiHE

HiI[FOTOBKy J0 IIOTOYHHUX Ta HiI[CYMKOBOFO KOHTpOJ'IiB

IHMBiTyabHE 3aBIaHHS

BIJICYTHE

2. KonTakTHa po00Ta 3 BUKJIa/1a4eM:

Jlekuilini 3aHgTTA

6 roauH / 3 3aHATI

[TpakTHyHi 3aHITTS

6 roauH / 3 3aHATTA

JlabopartopHi 3aHATTS

4 rogvH / 2 3aHATTA

KoHcybTarniii ouno Ta/adbo
IHACTAHIIHHO SIK B
ACMHXPOHHOMY, TakK 1 B
CUHXPOHHOMY PEKHUMAX

3TiTHO PO3KIALy

3.0prasxi3aiisi OCBiTHHLOT0 Mpoue

cy:

CemecTpiB BUKIIQJAHHS

1

Cemectp

5 /OCIHHIN

4. lllkana oninwBaHHs 3 HaBYAJAbHOI AucHuIIiHKA: 100-0anpHa mkama (R = 100 Gamnis).

5. Po3noninn peliTHHIoBUX 0aJ1iB 32 BUAAMH HABYAJIbHOI po0OTH:

Kinexicts [Tincymox
Poznoain pEeUTHHTOBUX OaniB | PEUTUHIOBUX
peUTHHTOBUX OaliB 3a KOYKEH BUJ OaitiB 3a MOJIL. .
[TpumiTkn
3a BUAAMU H (ipu LUKJIOM (IIpH
HaBYaJIbHOT poOOTH MO3UTHBHOMY MO3UTUBHOMY
OLIIHIOBaHHI) OLIIHIOBaHHI)
HJ 1. ITinroroBka | 1,0 6amis/ 15,0 6amniB y T.4. ONPALFOBATH TEOPETUYHUI
J10 JIeKii TeMy marepian B LMS Moodle B
ACHHXPOHHOMY PEKUMI
H/I 2. Bukonanusa | 10,0 6amnis/ 30,0 Ganis y pa3i BiICYTHOCTI 3100yBaua
NPaKTUIHAX MPAKTUYHE 3aHATTS OCBITH Ha MPAKTHYHOMY 3aHSATTI, y
3aBJIaHb 3a T.4. 3 ypaxyBaHHSAM
pe3yJibTaTaMu enieMIgHO01/0e3MeKOBO1 CUTYaIlii,
BUBUYEHHS TEM BukoHatu B LMS Moodle Bux
HJI 3. ITigroroBka | 3,0 Gamu/ 10,0 6anis nmisutbHOCTI «TecT» / «3aBmanusgy 3
JI0 IPAaKTUYHOTO MPAKTUYHE 3aHATTS BI/ITIOBITHOT TEMHU
3aHATTSI
HI 4. Buxkonanus | 10,0 Gamis/ 10,0 6anis y pa3i BiICYTHOCTI 3100yBaua
3aBJlaHb Ha naboparopHe OCBITH Ha J1a00paTOPHOMY 3aHSITTI,
1a00paTOPHUX 3aHATTS y T.4. 3 ypaxyBaHHAM
3aHATTSX 3a (BUKOHAHHSI, emnieMIgHO01/0e3MeKOBO1 CUTYaIlii,
3aXHCT) BukoHatu B LMS Moodle Bux




Kinekicts [Tincymox

Po3znonin pPEUTHHTOBUX OaJiB | PEHTHHTOBUX

pEeHTHHTOBUX OajiB 33 KOKEH BUJ] OatiB 3a MOJI. )
[TpumiTkn

3a BUJIaMH H/ (npu LHUKIOM (TIpH

HaBYaJILHOT pOoOOTH MMO3UTUBHOMY MMO3UTUBHOMY
OIIIHIOBaHHI) OIIIHIOBaHHI)

pe3yiabTaTaMu nisutbHOCTI «Tect» / «3aBmaHHusgy 3
BUBUYEHHSI TEM BIIIMOBIAHOT TEMH
HJI 5. Anamni3 35,0 6anis/ Tect 35,0 6aniB BukoHatu B LMS Moodle Bun
BJIACHOI HABYAJIbHOT nistbHOCTI «Tect»
IISUTBHOCTI
(pednekcis) Ta
TECTyBaHHS
Ycboro 3a cemecTp 100,0 0axiB -
RD1 cemecrp (IIPH MO3UTHBHOMY
OLiHIOBAaHHI):

6. DopMa miICYMKOBOr0 KOHTPOJIIO:
2/ BeCHSTHUI 3aJiK
CeMecTp

OIIIHIOBAaHHS BiJJOYBa€THCS BIAMOBIIHO IO OTPUMAHUX 32
CEMECTp PEUTHUHIOBHX OalliB, K1 MiJICYMOBYIOTHCS 1
BHCTYIAIOTh CKJIAJIOBOIO 3arajbHOi OI[IHKHU 3 JUCIHILTIHU
3rigHo 3 m. 3.4.5 IloJio)KeHHS MPO MOAYJIbHO-PEUTUHIOBY CHCTEMY OIIHIOBAaHHS 3100YyBayiB
ocBitH (mani — [TomoxenHs) 3700yBad BBaXKAETHCS TAKUM, IO CKJIAB 3aJliK, KO BiH HaOpaB 60
OayiB 1 OUIBIIE TiJ Yac IMOTOYHOTO, MOIYJHLHOTO KOHTPOJIIB Ta BUKOHAHHS 1HJMBIAYyaJbHUX
3aBJIaHb, ONPAIIOBAHHS TEM CAMOCTIHHOT pOOOTH, [0 BU3HAYEHI IIPOTPAMOIO 1 Ma€ BIAMOBIIHY 110
HaOpaHOTro PEUTHUHTY OLIHKY 0€3 T0JaTKOBUX BUIIPOOYBaHb.

3rigHo 3 1. 3.4.6 TlonmoxkeHHs 31 3100yBayamu, sIKi BUKOHAJIM BCi YMOBH JIOIYCKY JIO 3aJiKy Ta
MalTh PEUTHHIOBY OIIIHKY HE MeHIe 35 0ajiB, a TakoX 3 TUMHU 3700yBayaMu, XTO Oakae
MIBUIIATA CBOK PEHTHHIOBY OIIIHKY, HA OCTAaHHBROMY 32 PO3KJIAJOM 3aHATTI 3 JAWCIMILIIHU B
ceMecTpi BUKIIaAad IPOBOAUTH CEMECTPOBUI KOHTPOIb Y BUTJISIII 3a71IKOBOT KOHTPOJIBHOT po0OTH
abo criBoeciiu.

3rigno 3 m. 3.4.15 Ilonoxennst 3mo0yBadi, SKi 3a pe3yjbTaTaMd MOTOYHOTO Ta MOIYJIHHOTO
KOHTPOJIIB BIIPOJIOBXK CEMECTPY 3 NUCIMILIIHUA, POPMOIO IMICYMKOBOTO KOHTPOJIIO SIKOTO € 3aIIK,
MeHIIIe HiXk 35 0amiB, BBAXKAIOTHCS TAKUMHU, 1[0 MAIOTh aKaJIeMidHy 3a00pTOBaHICTh.

3rigHo 3 n. 3.4.16 IlonokeHHs MIKBIJAIIO akaJeMIYHUX 3aboproBaHoOCTed 3/100yBad MOXKeE
3MIHCHUTH BiAMOBiAHO 10 [l0oNIOKEHHS TPO TOBTOPHE MPOXO/DKEHHS KOHTPOJBHHUX 3aXOJiB
3100yBa4aMH OCBITH Y KOJIEKI.

7. MoaiTHKa BUKOPHCTAHHS J0JATKOBUX PEWTHHrOBHX O0aJiB, 110 He 3apaXOBYKThCS B
OCHOBHMH PeWTHHI JAUCHUILUIIHH, 0 BHUBYAETHCHA (320X0YYBAJbHI 0aju A NMiABHIICHHS
el THHIY Y MOAYJIbHOMY IUKJII):

[Tincymox
PEUTUHTOBUX
OaiB 3a MOJ.
LUKIOM (TIpH

Kinbkicth
pelTHHroBUX OasiB 3a
koxeH Bun HJ (mpu

JlonaTkoBi

(3a0x0uyBaJIbHI) BUIU [TpumiTku

ayJIMTOPHUX 3aHSTb, Y
T.4. Yy CHHXPOHHOMY
peXHMi / BIICYTHICTb

ITUKIJIOM

HaBYAJILHOI IISUTBHOCTI MMO3UTUBHOMY
. ) MTO3UTUBHOMY
OI[IHIOBaHH1) . .
OI[IHIOBaHH1)
CHUCTEMaTHUYHE 5,0 6amiB /cykymHo | g0 5,0 GamiB ocoOucTe pileHHs
BiJIBiTyBaHHS 3a MOJyJIbHUM 3100yBava OCBITH Yy

dbopMyBaHHI1
1HAWBIAYaTbHOI OCBITHBOI
TpaeKkTopii



https://kpt.sumdu.edu.ua/attachments/article/1006/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F/Polozhennya_pro_modul'norejtingovu_sistemu_oc%D1%96nyuvannya_zdobuvach%D1%96v_osv%D1%96ti_u_VSP_KFK_SumDU.pdf
https://kpt.sumdu.edu.ua/attachments/article/1006/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F/Polozhennya_pro_modul'norejtingovu_sistemu_oc%D1%96nyuvannya_zdobuvach%D1%96v_osv%D1%96ti_u_VSP_KFK_SumDU.pdf
https://kpt.sumdu.edu.ua/attachments/article/1006/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F/Polozhennya%20pro%20prohodzhennya%20kontrolnih%20zahodiv%20zdobuvachami%20osviti%20u%20VSP%20KFK%20SumDU.pdf
https://kpt.sumdu.edu.ua/attachments/article/1006/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F/Polozhennya%20pro%20prohodzhennya%20kontrolnih%20zahodiv%20zdobuvachami%20osviti%20u%20VSP%20KFK%20SumDU.pdf

JlonaTkoBi
(3a0x0UyBaJIbHI) BUIU

Kinexicts

peHTHHTOBUX OajiB 3a
koxxeH Bun HJ (mpu

[Tincymox
PEUTUHIOBUX
OaJtiB 3a MOJI.
LUKJIOM (TIpH

[MpumiTku

HABYAJIbHOT I1sTHOCTI MTO3UTUBHOMY
OIIIHFOBaHHI) HOSHTHBIONY
OI[IHIOBaHH1)

MIPOITYCKiB 3aHATH 0€3
MOBKHUX MPUIHH
HasBHICTBH pykorucHoro | 5,0 6amiB /cykymHo | go 5,0 6amiB
KOHCIIEKTY 32 MOAYJIbHUM

LUKJIOM
B1JIB1lyBaHHS 2,0 6anmm /CyKymHO 1o 2,0 6aniB
KOHCYJIbTAIlI}, Yy T.4. 3 32 MOAYJIbHUM
BUKOPHUCTAHHSIM LUKIIOM
OHJIAH-CEPBICIB
[MOCJIIJOBHICTB 1 2,0 6anm /CyKyImHO 1o 2,0 6amniB
CBO€YACHICTb 32 MOJYJIbHUM
BUKOHAHHS BUIB LUKIIOM
HaBYaJIbHOT po0OOTH,
nepeadaueHuX
IPOTPaMOI0
y4acTh Y KpyTJIux 1o 2,0 6amniB / 3a pakTomM * —Ha 1 ygacHHKa
CTOJIaX, KOHKypcax Ta y4acTh (ceprudikar(u) yyacri;
1H. 3aX0Jax 13 HaYaJIbHOI HOBHHM Ta IMOii, 110
JTVCIUATUTIHA/ OTIPHITIOTHEH] Ha
creniajabHOCTI odiiifHOMY BeO-caiTi

3aKJIaJly OCBITH)

I ArOTOBKA J10 15,0 OamiB*/ 3a pakToM * —na 1 aBTOpa
nyOikarii i IpUHHATTA | HayKOBa Mparls (omy0utikoBaHa CTaTTS B
JI0 IPYKY HAyKOBHX enexktpoHHoMy (URL
patlb 13 HaBYaIbHOI ocHuJIaHHs) a0o
TUCIUILTIHU: CTaTTl y JIPYKOBaHOMY BUTJISII
HAayKOBHUX BUJAHHSX, SKI (cxaH-Ko1Iis)
BKJIIOYEHI J0 TIepeliKy
(haxoBUX BUAAHb
Ykpainy, B T.4. y
CIIBaBTOPCTBI
MiATOTOBKA JIO 20,0 6amiB*/ 3a (hakTOoM * —Ha | aBTOpa
nyOmikauii 1 IpUHHATTA | HayKoBa Hpars (omyOmikoBaHa CTaTTA B
JI0 IpYKY HAyKOBHX enexkrpoHHoMy (URL
patlb 13 HaBYaIbHOI MocHUJIaHHs) a0o
TUCIUILTIHU: CTaTT1 y JIPYKOBaHOMY BUTJISII
HAyKOBHUX BUJAHHSX, SKI (cxaH-Ko1Tis)
BKiroueHi 1o Hb,
30kpema Scopus, WoS,
B T.Y. Y CIIIBaBTOPCTBI
[TinroroBka 10 10,0 6amis*/ 3a pakTom * —na 1 aBTOpa

nyOumikanii 1 IpUAHATTS
110 APYKY HAYKOBUX
npaib i3 HaBYAIbHOT
JTUCIUTIIIHA: CTATTI B
IHIIMX HAYKOBUX

HayKoBa Mpars

(omyOmikoBaHa CTAaTTA B
enekrponHomy (URL
nocuiianHs) abo
JIPYKOBAaHOMY BUTJISI/II
(ckaH-KOITisT)




o [Tincymox
Kinbkicth JACY
. . . PEUTHHTOBUX
JlonaTtkoBi pelTHHrOBUX OalliB 3a .

. OaJtiB 3a MOJI. )
(3a0X04yBaJIbHI) BUIU koxxeH Bun HJ (mpu —— [Ipumitku
HABYAJIbHOT I1sTHOCTI MTO3UTUBHOMY P

: . MO3UTUBHOMY
OI[IHIOBaHH1) . :
OI[IHIOBaHH1)
BUJAHHSX, B T.4U. Y
CHBaBTOPCTBI
IlinroroBka no 5,0 baniB*/ Te3u 3a pakToM * —na 1 aBTOpa
nyOmikarii i IpUHATTA | JTOTOBIII (omybmikoBaHuU 30ipHUK
JI0 IPYKY Te3 JOMOBIICH B enexktpoHHomy (URL
Ha KoH(epeHii, B T.4. y IOCHJIaHH:) a00
CITIBaBTOPCTBI JIPYKOBAHOMY BUTJISIII
(ckaH-KOITisT)
[Tpu3oBe micue B 15,0 6aniB*/ 3a (hakToM ceptudikat(u) y4yacri;
JIpyromy Typi 1 micie JTATIIIOM
Bceyxkpaincbkoro .
KOHI}(] pc CTYAECHTCBbKUX 10,0 6amin®/
ypey 1y 2 micue
HAYKOBHX POOIT
5,0 bamiB*/
3 micre
[Tpu3oBe Miciie B 20,0 6amiB*/ 3a pakToM cepTudikaT() yJacri;
Ipyromy Typi 1 micme JTUILIOM
Bceyxkpaincbkoil .
YKP P 15,0 OamiB*/
TYJICHTCHKOI OJIIMITia T .
CTYCHTCBKOT ONIMITIATM | 5 oo
3 HaBYAJIbHOI
JUACIIUILIIHN/ 10,0 Gani*/
creniajabHOCTI 3 micue

9. [MosriTuka 1010 aKaIeMiYHOI 100POYECHOCTI:

AkaneMiyHa J00OpOYECHICTH 3/100yBayiB OCBITH € Ba)XJIMBOIO YMOBOIO JJisi OMNaHyBaHHS
pe3yibTaTaMyd HaBYaHHS 32 JUCIMIUIIHOI 1 OTPUMAaHHS 3aJ0BLIBHOI OI[IHKM 3 TMOTOYHOTO Ta
HiJICYMKOBOTO KOHTpPOJIB. AKaJeMiuyHa JOOpOdYecHICTh 0a3yeTbCsl Ha 3aCy/DKEHHI MNpaKTHK
CIUCYBaHHS (BUKOHAHHS MHCbMOBHMX pOOIT 13 3alydy€HHSM 30BHILIHIX JyKepen iHpopMarllli, Kpim
JI03BOJICHUX JJIsl BUKOPUCTaHHS), IU1ariaTy (BIATBOPEHHS OMyO0JIIKOBaHMX TEKCTIB 1HIIMX aBTOPIB 0e3
3a3Ha4YEHHs aBTOpCTBa), (haOpukaiii (BuraayBaHHS JaHMX YU (AKTIB, 1[0 BUKOPUCTOBYIOTHCS B
ocBiTHROMY Iporieci). KoaHi popMu mopyiieHHs akaieMidHO1 JOOPOUYECHOCTI HE TOJEPYIOThCs. Y
pa3i mopymieHHsT 3100yBadueM OCBITH aKaJeMIuHOi J00pOYecHOCTI (CIUCYBaHHS, IUIariar,
¢dabpukartis), pob0Ta OLIIHIOETHCS HE3aJ0BUIBHO Ta Mae€ OyTH BHUKOHaHa MOBTOpHO. llpu 1pomy
BUKJIA/Ia4 3aJIMIIAE 32 COOOFO MPAaBO 3MIHUTH TEMY 3aBIaHHSI.

[ToniTuka moao0 akageMiuHOi JOOPOYECHOCTI PErJIaMEHTYEThCS TMOJIOKEHHSAM «llonoxkeHHs mpo
akagemiuny gooOpouecHictb y BCII «Knacuunuit  ¢daxosuit  konemx CymdY». URL:
https://kfk.sumdu.edu.ua/wp-content/uploads/2024/01/Academic-Integrity-Policy-VSP-KFK-

SumDU.pdf

10. ITosiTHKA 111010 OCKAPKEHHS OLIHIOBAHHA:

S0 3700yBad OCBITH HE 3T0/ICH 3 OLIHIOBAHHSAM HMOTO 3HaHb BIH MOXE OCKapXXHTHU BHUCTABIICHY
BUKJIaJ]aueM OILIIHKY Y BCTaHOBJIEHOMY NOpsAAKY. [lopsimok ockapKeHHs IpOoLEeAypH Ta pe3yJbTaTiB
IPOBE/ICHHS KOHTPOJIBHUX 3aXO0/(iB BperynboBaHuii . 7.5 [lojgoxkeHHs Ipo opraHi3alito OCBITHOIO
IpoIiecy.


https://kfk.sumdu.edu.ua/wp-content/uploads/2024/01/Academic-Integrity-Policy-VSP-KFK-SumDU.pdf
https://kfk.sumdu.edu.ua/wp-content/uploads/2024/01/Academic-Integrity-Policy-VSP-KFK-SumDU.pdf

URL: https://kfk.sumdu.edu.ua/wp-
content/uploads/2024/01/Polozhennya pro_organizaciyu_osvitnogo_procesu_v_KFK SumDU-

1.pd

11. BinBinyBaHHsI 3aHATH:

[ToBakHI NPUYMHU JUIsI HEABKM HEOOXITHO WiATBEPIKYBAaTH BIAMOBIAHUMHU JTOKYMEHTAMH.
BiacyTHicTh 3m00yBaua Ha 3aHATTAX Iependadae caMOCTIHHE OIpalllfOBaHHS Marepiaay Ta He
3BUIBHSE 3/100yBaya BiJ] BUKOHAHHA 3aBAaHb Ha CAMOCTIHHY HiATOTOBKY a00 3aBJJaHHS MOTOYHOT'O Ta
1ICyMKOBOI'O KOHTPOJIIO.

12. IloaiTuka 3apaxyBaHHs pe3yJbTaTiB HeOpMAJIbHOI OCBITH:

BusnanHs pe3ynbTaTiB  HaBYaHHS, OTPUMAHMX Yy He(POpPMabHIA OCBITI, pPErJIAMEHTYEThCS
[TonoxxeHHsAM TIPO TOPSIIOK BU3HAHHS PE3yJIbTATIB HaBYaHHS, 3100yTHX Y HehOPMAaJIbHIN OCBITI.
URL:

https://ktk.sumdu.edu.ua/wp-content/uploads/2024/01/Polozhennia-pro-poriadok-vyznannia-
rezultativ-navchannia-zdobutykh-u-neformalniy-osviti.pdf

[TporoHOBaHI KypcH, 3a IKUMHU MOXe OyTH 3aCTOCOBAHUM MOPSIIOK BU3HAHHS Pe3yJIbTaTiB HABYaHHS
3 HABYAIBHOI JUCIHUILIIHU:

[lepezapaxyBaHHs
Kype (muctuIUTiHK/ 3MiCTOBOTO
MOJTYJISI/TEMH )
Texnoumoriss wopamx MetaniB https:// www.coursera.org/learn/ferrous- Tesa 1
technology-1
Marepiano3naBctBo: 10 peuei, siki MOBHHEH 3HATH KOXKEH 1H)KEHEp Tema 6-7

https://www.coursera.org/learn/materials-science
OcHoBHM MaTepiasio3HaBCTBA
https://www.coursera.org/learn/fundamentals-of-materials-science Tema 6-8



https://kfk.sumdu.edu.ua/wp-content/uploads/2024/01/Polozhennya_pro_organizaciyu_osvitnogo_procesu_v_KFK_SumDU-1.pdf
https://kfk.sumdu.edu.ua/wp-content/uploads/2024/01/Polozhennya_pro_organizaciyu_osvitnogo_procesu_v_KFK_SumDU-1.pdf
https://kfk.sumdu.edu.ua/wp-content/uploads/2024/01/Polozhennya_pro_organizaciyu_osvitnogo_procesu_v_KFK_SumDU-1.pdf
https://kfk.sumdu.edu.ua/wp-content/uploads/2024/01/Polozhennia-pro-poriadok-vyznannia-rezultativ-navchannia-zdobutykh-u-neformalniy-osviti.pdf
https://kfk.sumdu.edu.ua/wp-content/uploads/2024/01/Polozhennia-pro-poriadok-vyznannia-rezultativ-navchannia-zdobutykh-u-neformalniy-osviti.pdf
https://www.coursera.org/learn/ferrous-technology-1
https://www.coursera.org/learn/ferrous-technology-1
https://www.coursera.org/learn/materials-science
https://www.coursera.org/learn/fundamentals-of-materials-science

