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HapuaneHa nporpaMa po3pofneHa Ha macTaBl OCBITHBO-MpodeciiiHo] nporpaMu
cnemianeioeTi 131 Tlpuknanpa mexanika cnewianisanii Texmivse oOcnyropysaHHA 1
PEMOHT YCTATKYBAHHA MIANPHEMCTE MAHIHHOOYIYBAHHA TA HABYANBHOTO IUTAHY.
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IMpotokon Ne 7/ L SR £F 2017 p.

["onoea komicii ?&-——_:-7 T 0. 1. TonoraTui




IHOACHIOBAJIBHA 3AIIMCKA

[Iporpamoro nucuumutinn  «TexHomoriss kKoHCTpyKiiHuX MartepianiBy (TKM), y
BiAMOBIAHOCTI A0 cremianbHocTi 131 Ilpukinagna mexadika crerianizaiii TexHiuHe
oOCITyroByBaHHS 1 PEMOHT YCTaTKyBaHHs  MiANPUEMCTB  MAaITUHOOYIyBaHHS
nependavaeThCsl BUBUCHHS METAyprii YOPHUX 1 KOJTLOPOBUX METAJIB, METAJIO3HABCTBA
1 TepMi4HOi OOpOOKHM, KOHCTPYKLIMHHUX Ta I1HCTPYMEHTaJIbHHX CTajie 1 CIUIaBiB,
HEMETAJIEBUX MaTepiaiB, JHUBApHOTO BUPOOHHIITBA, OOpPOOKa METaaiB THUCKOM 1
3BapIOBAILHOTO BUPOOHMIITBA.

Kypc TKM Binirpae oaHy 3 HallBaXXJIUBIIIUX POJIEH Yy MiATOTOBII CIEIIaTiCTIB
MaIMHOGYAiBHOTO mpodinto. Moro 0CHOBHE 3aBIaHHS: HAJATH CHCTEMY 3HAHb i BMIHb,
mo 3a0e3MevyloTh 3arajbHy TEXHOJOTIYHY MIiATOTOBKY CTYJIEHTIB. 3HaHHSA, SKI
OJICPXKYIOTBCSL 'y TIpOIleCi HOro 3acBOEHHs, € 0a30i0 I BUBYEHHS JUCIMILIIH
crnerianbHOTo IUKITY: «TexHooris MammHOOYyBaHHs», «Bepcratny, «Marepiamm i
iHCTpyMeHTH» Ta iH. KpiM TOro, y HOBHUX E€KOHOMIYHHUX YMOBaX pO3pOOKa HOBUX
KOHCTPYKIIIHHUX MaTepiajiiB, 1X €KOHOMisl 1 pallioHaJlbHe BUKOPHUCTaHHS HaOyBarOTh
0COOJIMBOTO 3HAYCHHS .

Y pe3yabTaTi BUBYEHHS JUCHMILUIIHA CTY/I€HTH MOBUHHI:

- 3HATH OCHOBHI BIIOMOCTI IPO CIOCOOU OJep>KaHHS 1 00poOKH MeTanliB, IIacTMac,
JICPEBUHU Ta 1HIIMX KOHCTPYKIIHHUX MaTepialliB; MEXaHIYHI BIACTUBOCTI 1 MEXaHI4HI
XapaKTEPUCTHKU MaTepialliB, iX MaKpo- 1 MiKpo-0y10By, chepu 3acTocyBaHHS; OYI0BY
BUIIPOOYBAJILHOTO OOJaJHaHHSA Ta WOTO MOKIMBOCTI; OCHOBHI HAmpsIMKH HAyKOBO -
TEXHIYHOTO TMpOTrpecy y MAil raiy3i; MOXJIMBOCTI PO3pOOKM HOBUX MaTepialiiB 3a
3aJJaHUMH BJIACTUBOCTSIMH;

- BMiTH  TpamoBaTd 3 JaboparopHuM  OOJaAHAHHAM  (TBEpIOMIipaMu,
MeTaorpadigHIM MiKPOCKOIIOM, PO3PUBHUMH MallMHaMH, My(eIbHUMH TMeYaMH Ta
1H.);BU3HaYaTl BHYTPIMIHIO OYJIOBY MeETaJliB 1 CIUIaBIB, PEKOMEHIyBaTH HEOOX1TH1
pPeKMMH TEpMO- Ta IHIIMX BHAIB OOpOOKHM CTalli Ta 4YaByHYy; MiIOMpaTH MapKu
MatepialiB ISl PI3HUX JIeTalie 1 1HCTPYMEHTIB; MpPaBWIbHO BHUOWpATH METO]
OJICp>KaHHS 3arOTOBOK, X PO3MIpH 1 (OpMH; CAMOCTIHHO MTOMOBHIOBATH CBOi 3HAHHS Y
rajgy3i TeXHOJOT1i KOHCTPYKIIMHUX MaTepialiB; OpPIEHTYBAaTUCS y HOBIM 1HQopmarlii;
0ayuTH MEePCNEKTUBY PO3BUTKY OCHOBHUX Tajy3eil MPOMHCIOBOCTI, IO XapaKTepHIi A
paiioHy 1 o0macTi.

Jlnst  3akpimieHHST TEOPETUYHOTO Marepialy MporpamMoro  TependadacThes
MPOBENCHHS J1a00paTOpHUX 1 MPAKTUYHUX POOIT, OAHIET KOMIUIEKCHOI 1 JBOX
000B’SI3KOBUX KJIACHUX KOHTPOJIBHUX poOiT. Liif s MeTi CykHUTh 1 camocTiiiHa poOoTa
CTyIeHTIB. Marepial, 110 BUHECEHUI Ha CaMOCTIiiHY poOOTy, TUM YH IHIIUM YHHOM
JIOTIOBHIOE OCHOBHUM MaTepiajd 3a MEeBHUMH pO3AUIaMU; Ui KWOTO YCIIIIHOTO
3aCBOCHHS IMIITOTOBAHMUN BIAIIOBIIHUN ITIOCIOHUK.

VY mporieci BUKIAAaHHS NUCHUILTIHM, MEepen0avyacThCsi BUKOPUCTAHHS HAOYHHUX
MOCIOHUKIB, JEMOHCTpaIliiHuX (QiapMiB; 3BepTaeThcs yBara cryneHTiB Ha JICTY,
JTOTPUMAaHHS €IMHOI TEPMIHOJIOTI, MPaBWJI TEXHIKA O€3MeKH, MPOMMCIIOBOI caHITapii 1
MOKEKHO1 OE3IMEKH.

Oxkpemi 3MiHHM TIporpaMu  (PIKCYIOTBCSA Yy OCTaHHBOMY PO3Iial  poOodoi
HaBYAJIbHOT MPOTPaMH 1 3aTBEPKYIOTHCA aIMIHICTPALII€I0 KOJESIKY.



OPICHTOBHUU TEMATUYHUM ILIAH
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Kypc TexHoJ10risi KOHCTPYKUIHHUX MaTepiajiB
Po3aia 1. gaKOHONflpI:IOCTl (popmyBaHHsA 40 | 12 6 6 16
CTPYKTYPH MaTepiaiB
Tewma 1.1BupoOHUIITBO YaByHY 1 cTali 12 | 4 - - 8
Tema 1.2 bynoBa Ta kpucTtaizarlisi METalIiB 18 4 4 6 4
Tema 1.3 OcHOBHI MOHATTS NPO CIIABU 10 | 4 2 - 4
Po3nin 2. Teopis TepmivHOI Ta XiMiKO-TepMi4HOI
. . 15 | 8 2 - 5
00po0xu MeTaJIB i ciJIaBIB
Tema 2.1 Tepmiuna oOpoOKka cTajii Ta 4aByHY 9 2 2 - 5
Tema 2.2 XiMiuHa Ta XIMIKO-TepMiuyHa 00pOoOKa 4 4 i i i
MeTajiBTa CIUIaBiB
Tema 2.3 TepmomexanigyHa oOpoOKa 2 2 - - -
Po3zain 3. KoncrpykuiiiHi matepiaan 40 | 10 2 6 22
Tewma 3.1 Byrnenesi crani 14 2 - 6 6
Tema 3.2 JleroBani Ta iHCTpyMEHTaJIbHI CTal 6 2 - - 4
Tema 3.3 YaByHu 8 2 2 - 4
Tema 3.4 KonbopoBi MeTasIM Ta CIUIaBU 6 2 - - 4
Tema 3.5 HemeTasnieBi KOHCTPYKIIiiTHI MaTepiaiu 6 2 - - 4
Po3ain 4. OcHoBHI crtocoon BI/Ip.OﬁHI/IIITBa 40 10 ) 16 12
3aroTOBOK B MAIIIUHOOY/TYBAHHI
Tema 4.1 OcHOBH palliOHAILHOTO BUOOPY 3arOTOBOK 4 - 2 - 2
Tema 4.2 O6poOka THCKOM 14 2 - 8 4
Tema 4.3 JluBapHe BUpOOHUIITBO 14 | 4 - 8 2
Tema 4.4 3BaproBaHHS 1 MastHHSI METANIB 6 2 - 4
Tema 4.5 [lopomkoBa MeTanypris 2 2 - -
Pazom 135 | 40 | 12 28 55




3MICT IUCHUTIJIIHU
Beryn. 3aBnaHHs, mpeaMmer i MeTon Kypcy «TexHomoris KOHCTPYKIIHMHUX
MarepiaiBy sIK HAyYKOBO1 JUCHMUIUIIHM, 1 3B’S30K 3 1HIIMMHU JIucHMIUTiHaMu. Poib
YOPHHX, KOJIbOPOBUX METATIB 1 HEMETAIIYHUX MaTepiaiiB y HApOJHOMY T'OCIOIapCTBI,
MEPCIIEKTHUBH 1X PO3BUTKY 1 pallioHabHE BUKOpUCTaHHSA. KopoTka icTopyuyHa J0BiaKa
PO PO3BUTOK METATYPTii, BAPOOHUIITBO KOHCTPYKIIIHHUX Ta 1HITUX MaTepiaiB.

Po3ain 1. 3akoHomipHocTi GopMyBaHHS CTPYKTYPH MaTepiaiis
Tema 1.1. BupoOHMIITBO YaBYHY i cTaJi

Buxinni matepiany 1 iX MATOTOBKA J0 JIOMEHHOI IJIaBKH. byaoBa HOMEHHOI
nevi, JTOMOMDKHI mpucTpoi. PDi3UKO-XIMIUHI MpoOIecH, L0 BiAOYBAIOTHCS y JIOMHI.
[Iponykiist mOMEHHOTO BUPOOHWIITBA 1 11 BUKOPUCTaHHS. TEXHIKO-€KOHOMIYHI
MOKA3HUKH IOMEHHOTO Mpoliecy, oro inteHcudikamis. CyTHICTh epepoOKH YaByHY Y
ctanb. [lochmimoBHicTh mporecy 1 BuUXiAHI Marepianu. bynoBa 1 poboTa KHCHEBOTO
KOHBEPTOpA, MAPTEHIBCHKOI 1 €IEKTPUYHUX TME€UeH; 1X MOKa3HUKH, SKICTh cTaji. Crai
CIIOKIMHI 1 KHIUISYi; CIOCOOM pO3KUCIeHHs cTami. Po3nuBka crami. Tpaauiiiini
CIIOCOOM PO3JIMBKU:3BEPXY 1 CU(POHOM.

CPC Tlpsme (mo3aoMeHHe) ofiep>kaHHs r'y0uacToro 3ajiza.

CPC BupoOGHHUIITBO CTai B €EKTPHYHUX ITeYax.

CPC CyuacHi criocobu po3nuBku ctaii. bynosa 31uBKa.
Tema 1.2bynoBa Ta kpucrTagizauisi MeTaJjiB

Meranun Tta ix xkjacudikaris. OCHOBHI BJIACTHBOCTI METalliB: MEXaHiuHI,
¢13uuHl, XiIMiYHI, TEXHOJIOTIYHI, EKCIUTyaTalliiHi, IX 3HAYeHHs IMiJ 4Yac BHOOpY
MaTepialiB IS BUTOTOBJICHHS 1HCTPYMEHTIB 1 JAeTajneil mamuH. MexaHidyHI MeToau
BUTIPOOYBaHHS: Ha TBEPJICTh, YAApHY B’SA3KICTh, PO3PHUB. YMOBHA Jiarpama Hampyr,
XapaKTepUCTHKA MIIMHOCTI 1 IIJJACTUYHOCTI, SIKI BHU3HAYaIOTh 3 11 JIONMOMOTOIO.
BunpoOyBanHsi MeTaniB Ha BTOMY, KpuBa Bemnepa, BU3HAueHHS TpaHUIl
BUTpUBATIOCTI.  DI3UKO-XIMIYHI 1  TEXHOJIOTIYHI  METOAM  BHUNPOOYBaHHS
KOHCTPYKIIIMHUX MaTepiaiB.

JlaGopaTopHna podora Nel. BunpoOyBaHHs MeTalliB 1 CIUIaBiB Ha TBEPIICTH 3a
criocodom bpinemns.

JlabopaTopna po6ora Ne2. BunpoOyBaHHs METaIiB 1 CIJIaBIB HAa TBEPIICTH 32
cnocobom Poxsernna.

IIpakTuuna podora Nel. [ToGyoBa KpUBUX OXOJIOMKEHHS 1 HArpiBaHHS 3aJ1i30-
BYTJICIIEBUX CILJIaBIB.

CPC Jledextn y peanbHUX KPUCTANAX 1 iX BIUTMB Ha BJIACTHBOCTI METAIIB.



Tema 1.3 OCHOBHI NOHATTSA NPO CIVIABH

[MonsiTas mpo amopdHy 1 KpucTaiiuHy OynoBy TBEpAUX Tiid. BracTHBICTH
130Tponii. Tumm KpUCTaMIUHUX PEUITOK, iX mapaMeTpH, SBHUINA aJOTPOIii 1
dbepomaranetnzmy. @Da30Bi TEPETBOPEHHS y MeTanax. KpuBi  OXOJOKEHHS,
KPUTHYHI;TOYKH. MexaHi3M KpucTalli3alii YuCTUX METaiB; 3epHa 1 AeHaApuTH. JIiHiiHI,
MOBEPXOBI, 1HIINI HEAOCKOHAJIOCTI peanbHOi OYyJOBHM KpUCTANIB, iX 3B 530K 3
MEXaHIYHUMH BJIIACTUBOCTSIMHU METAJIIB.

bynoBa mMeTaniuHuX CIUIaBiB; CUCTEMa, KOMIOHEHT, ()a3a. PO3UMHHICT MeTalliB
OJIUH B 0JHOMY. [TOHSATTS Mpo MeXaHIYHY CyMIilll, TBEPAUN PO3UYHH 1 XIMIUHE 3'€THAHHS
JIBOX KOMIIOHEHTIB.

[Tonsarrs npo miarpamu ctany (JC) moniiiHux crmasiB. JIC mepuioro Tumy,
npaBmwiio Qa3 1 npaBuio Baxens. JIC 2 1 4 Tumy; NOHATTS MPO IHIII BUAM Jiarpam.
Hiarpamu ctany ckiaa-BiactuBocTi (giarpamu KypHakosa).

AJoTpornHi mepeTBopeHHsa y 3aii3l. CTpPyKTypHI CKJIaJ0BI 3a7i30BYIJICLIEBUX
CruiaBiB: (hEepHUT, ayCTEHIT, LIEMEHTUT, TpadiT, mepiiT 1 aenedyput. [iarpama crany
3amizo-niemMeHTuT. [lepBuHHa 1 BTOpuMHHA Kpuctamzamis. Kracugikamis 3amizo-
BYTJICIIEBUX CIUIaBIB: CTaJ-€BTEKTOI I, 10-1 3ae€BTEeKTOIMHI; 0111 YaBYHU - €BTEKTUYHI,
10 - 1 3aeBTekTUYHI. [100y10Ba KPUBHUX OXOJIOMKEHHS 1 HArpiBaHHS; IEPETBOPEHHS, SIKI
B1I0YBaIOTHCS Y CTPYKTYP1 CTajIeH 1 4aByHIB.

JlaGopaTopHa podora Ne3. MikpoaHaii3 3a1130BYIJICIIEBUX CIIJIaBIB — CTaJeH y
PIBHO BaroBOMy CTaHi.

CPC BrumB Ha TOYKHM Aiarpamu JIETYIOUHMX elleMeHTiB. [IoHATTS mpo miarpamy
CTaHy 3aJ1130-Tpadir.

Po3nain 2. Teopist TepMivHOI Ta XiMiKO-TepMi4HOI 00pO0OKM MeTAaJIB i CIUIABIB
Tema 2.1 Tepmiuna 00poOka cTai Ta YaByHY

Knacudikamis BuIiB TepMi4HOI OOpPOOKH, CTPYKTYpH, SIKI YTBOPIOIOTHCS Y
npoleci nepeoxonomkenns aycteniry. [louarrs npo C-noaiOny niarpamy. Ilepmithe i
MapTEHCUTHE NMEPETBOPEHHS.

Binman nepmioro 1 gpyroro poay, Hopmainizaiisi. Bubip Temnepatyp HarpiBaHHs

710~ 1 32€BTEKTOIAHOI CTalll, METa, CTPYKTYPH 0 1 MiCIst 0OpOoOKH.
[loBHe 1 HemoBHE rapTyBaHHS cTajgl. OCHOBHI TEXHOJOIIYHI BJIACTUBOCTI, IO
XapaKkTepU3ylTh TapTyBaHHS:  OXOJIO/DKYIOUYE  CEpElIOBHUINE, 3arapTOBaHICTh,
MIPOTapTOBAHICTh, KPUTUYHHUH JiaMeTp 1 KpUTHYHA IIBUJAKICTh TapTyBaHHs. CriocoOu
rapTyBaHHsA. Biamyck crtami 1 Moro pi3HOBUAM (HU3BKUH, CEpeaHId, BUCOKHI).
B3aemMo03B’430K KIHIIEBUX CTPYKTYP 3 BIACTUBOCTSAMU. OCOOIMBOCTI TEPMOOOPOOKH
JISTOBAHUX CTaJIeH 1: JMBapHUX YaBYHIB.

JlaGopaTopHa podora Ne 4. Tepmiuna 00poOKa BYTJIeIEeBOi CTaIl.

CPC Amnanis i mpaktuune Bukopuctanus JIC Fe-Fe;C.



Tema 2.2 XimiuHa Ta XiMiKO-TepMiuHa 00po0Ka MeTaJIiB Ta CIJIABIB

Ximiko-tepMiuHa o0pooka metaniB (XTO). CyTHICTh, IPU3HAUYCHHS 1 OCHOBHI
nporecu XTO. IlemenTalrisi, a30TyBaHHS 1 11aHyBaHHA ctaii. Judysiiina meTanizamis:
XpOMYBaHHS, adiTyBaHHs, CUII[yBaHHS Ta IHII; BJIACTUBOCTI, SKI JOCSTAIOThCS 3a
JIOTIOMOTOFO ITMX TIPOIIECIB.

Tema 2.3 TepmomexaHiuHa 00poOka

Tepmomexaniuna o060poOka (TMO).JlouuibHicTe BukopuctanHs TMO 1 1i
pesynbratu. Huspko- 1 BucokoremmneparypHa TMO. OcobmuBOCTI TemmepaTypHHUX
pexumiB. dDi3MYHA CYTHICTh, MO cymnpoBokye mpouecu B TMO 1 ITI'MO,
HOPIBHSJIbHI BJIACTUBOCTI CTaJIl.

Po3zain 3. KoncrpykuiiiHi maTtepiaaun

Tema 3.1 Byruieuesi crauii.

Knacugikaiis KOHCTpYKIIHHUX CTajeil: OyIiBenbHI, 110 MOKPAIyKThCs, 110
LHEMEHTYIOTbCSA,  IPYKHMHHO-PECOPHI,  aBTOMAaTHI, IIAPUKONIJIIMIIHUKOBI.  iX
npu3HauYeHHs, BiacTuBocTi, MapkyBaHHs 3a JECTom, XximiuHuii ckiaf,
TepMOOOpOOKa.

IIpakTuyna podora Ne2. Bulip 1 aHani3z MapKu ctaji Ajs 3aJaHol JeTal, [0
NPAITIOE Y TICBHUX YMOBaX.

CPC Knacudikaris KOHCTPYKI[IHHUX CTaJieii:aBTOMaTHi,
IIAPUKOTTI AMUATTHUKOBI.

CPC Craini 1 crutaBy 3 0COOJIMBUMH BJIACTUBOCTSAMMU.

Tema 3.2JIeroBaHi Ta iIHCTpyMeHTAJIbHI CTaJI.

Knacudikaiis 1HCTpyMEHTaJIbHMX CTajedl 1 CIUIaBiB: BYIVICIEBl, IO HE
IPOTrapTOBYIOTHCS; JIETOBAHI, 110 TPOrapTOBYIOTHCS; /U1 BUMiPIOBAILHOTO
IHCTPYMEHTY, IITaMIIOB1, IIBUKOPi3ajbHi, TBEP/1 MOPOIIKOBI CIIABHU. X MPU3HAUYCHHS,
BJIacTUBOCTI, MapkyBaHHs 32 JIECTowMm, XiMiuHU# CKIaa, TepMOOOpOOKa.

CPC Knacudikarist iHCTpyMEHTAJIbHUX CTaJIEH 1 CILUIABIB.

Tema 3.3UaByHu.

Knacudikamis nuBapHUX 4aBYHIB: Cipl, BUCOKOMIIHI (MOaM(iKOBaHi), KOBKI.
Cipuii YaByH: CTPYKTYpa, BIACTUBOCTI, MapKyBaHHs, c(hepa BUKOPUCTAHHS.

Bucokominnuit yaByH. TexHomoris BUpOOHUIITBA. MapKyBaHHS 1 MeXaHIYHI
BrnactuBocTi 32 JIECTom. CTpykTypa, BUKOPUCTAHHS.

KoBki waBynu. Pexum Binmamy Outoro uaByHy. MapkyBaHHS, MEXaHI4HI
BractuBocTi 3a JIECTom. Bukopucranus.



CPC JluBapHi uaByHH. AHaJI13 BUKOPUCTAHHS TUBAPHUX YaBYHIB.

JlabopaTtopna poGora NeS.MikpoaHami3 cipuX, TOJOBUHYACTHX, KOBKHX Ta
BHCOKOMIITHUX YaBYHIB.

Tema 3.4 KosbopoBi MeTaJIu Ta CILVIaBH.

BnactuBocTi miAi 1 1i BUKOpUCTaHHS y 4yucTtoMy Burjsi. CrijlaBu Ha OCHOBH
MIiJIi: JIaTyH1 1 OpOH3H, iX cKiiaa, npu3HadeHHs 1 Mapku 3a JIECTowm.

BrnactuBocTi 4ymcToro amoMmiHilO 1 Woro BukopuctaHHs. CIUlaBU alIOMIHIIO:
auBapHi 1 mo aedopmyroThesa. ix mpusHadeHHs 1 Mmapku 3a JIECTom. Tepmiuna
00poOKa aIFOMiH1€BUX CILIABIB.

Oco0OmuBOCTI KOJTBLOPOBUX PYI, METOAM iX 30aradeHHs, OJEpXKAHHS Mii
nipoMeTanypridiiuM crocoboM. TexHonmoriyHuil mpoiiec BUPOOHHUIITBA ANIOMIHIIO:
MOHSTTA PO METATYPTit0 IHIINX METaliB (TUTaHy, MarHiio).

Kopotko mpo Teopito kopo3ii. Kopo3iiMHOCTINKI 1 ®KapoCTiKi cTam (XpOMHCTI
cTayi (EpUTHOTO 1 MAPTEHCUTHOTO KJacy, XpPOMOHIKEIEBl - ayCTEHITHOTO KIacy).
[ToHATTS MPO KAPOMIITHICTb, KAPOMIIIHI CTalll (XPOMOHIKEJEB1, CUIbBXPOMH, KOTEJIbHI),
iX aHai3 1 BUKOpUCTaHHS Ha 0a31 onopHoi cxemu. CIiJlaBH Ha OCHOBI HIKENIO 1 XpOMy,
TYTOTUIABKi CTIJIABH.

MarnitoTBep/ii 1 MarHiTom'siki cram 1 Marepianu. Ctayi 1 CIUIaBH 3 BUCOKUM
omopoM. CrutlaBu 3 OCOOJMBUMH TETUIOBUMHU 1 TPYXHUMH BIACTHBOCTSIMH.
BukopucranHs, BIaCTUBOCTI 1 MapKH CTajiel 1 CIJIaBiB, 10 MEpepaxoBaHi.

CPC Turan 1 ioro criaBu. BracTHBICTh 1 BUKOPUCTAHHS TEXHIYHOTO THUTaHY.
CraBu  THTaHy, kiacudikamis. TepmMooOpoOKa, BHUKOPHCTAaHHS, MapKyBaHHS 3a
JNECTom. AHTH(pUKINIAHI CIUIaBH, BHUMOTH, SIKI J0 HHX CTaBIAThCA. Buau
aHTUGPUKIIMHANX cIiaBiB. baO0ITH Ha OCHOBI aMIOMIHIIO, CBHHIIO 1 IUHKY;
aHTU(PPUKIIIIHI YaBYHHU.

Tema 3.5 HemeTtaJsieBi KOHCTPYKIIiiiHI MaTepiaan

3HaueHHs NIEPeBUHU Yy HAPOJHOMY TocmoaapcTBi. ['omoBHI po3pi3u cToBOYpa,
MaKpOCTPYKTypa JEpPEBUHHM. PiuH1 KiNbIM, CEpIEBUHHI MPOMEHI, CYIWHHU, CMOJISHI
xoau. MexaHiuHI BJAaCTHBOCTI JEPEBUHU; BIACTUBOCTI, AKI-BU3HAYAIOTH 11 30BHILIHIN
BUTJIA; BOJIOTICTh. Buau martepiamiB 3 JepeBHHU: NHJIOMAaTepiajH, IINOH, CTOJSPHI
IUINTH, (aHepa, NEePeBUHHO-CTPYKKOBI IUTUTH, JEPEBUHHO-BOJOKHUCTI MIUTH. Bamu
JICPEBHHHU.

[InacTuyHi Macu Ta ryma; TEXHOJIOT1sSI BAPOOHHUIITBA AeTalell 1 MpeaMETiB
noOyTy. 3arajibHi BiJOMOCTI PO IIacTMacy, OyZoBa mnoyiiMepiB. PeakTuBHI MiacTMacu:
reTIHAKC, TEKCTOJIT, BOJOKHITH, MPEC-TIOPOIIKH, KOMIAyH/IH; X OyJ0Ba 1 BIACTUBOCTI.
TepMornacTu: MoIieTUIICH, TOICTUPOJI, (PTOPOIUIACT Ta 1HIII; 1X BJACTUBOCTI 1 Oy10Ba.
Cnioco6u oiepkaHHsl BUPOOIB 3 TIACTMACH.

3arajibH1 BJIACTUBOCTI T'yMH, BUXIJTHUM MaTepiai JJisl ii BUpOOHUIITBA, 3HAYEHHSI
y HapOJHOMY TOCMOJIapCTBi. 3arajibHa TEXHOJIOT1sI BUPOOHUIITBA T'YMOBHUPOOIB (Ha 0asi
OTIOPHOI CXeMH): KayudyK-ruiactudikaiis-popMmyBaHHs-ByJKaHi3alisg. OCHOBHI BUIU
TYMH 3aTaJIbHOTO 1 CIIEIaIbHOTO TTPU3HAYEHHS.



Knei. JlakodapOoBi martepiamm. Cxmam 1 BmactuBocTi MiHepaniB. KopoTki
BITOMOCTI TIpO TaKi MlHepaJIH 1 MaTepianu: KBapi, IJIMHY, a30ecT, Kepamiky, TiIc,
HAMIBIPOBIIHUKH, I €30€NIEKTPUKH, CKJIO, mamip, ¢idbpy; iX ocobmuBoCTi i
BUKOPHUCTAHHS.

[ToHATTS TIpO KJICHOY1 MaTepiayiv, TEXHIYHI piauHU, JakohapOOBl MaTepiaiu. iX
PI3HOBUM, XapaKTEPUCTHKHU, BAKOPUCTAHHS.

CPC Jlepesuna 1 1i BnactuBocTi. BupoOu 3 nepeBunu. Minepanu 1 maTtepiaiu Ha
iX OCHOBI.

Po3ain 4. OcHOBHI cnioco0¥ BUPOOHMITBA 3ar0TOBOK B MAIIMHOOYyBaHHI
Tema 4.1 OcHOBM panioHAJIBLHOTO BUOOPY 3ar0TOBOK.
JlaGopaTopHa podoTa Ne6. Hananka TokapHOro Bepcrara Jijisi 00poOKH 3a7aH01 JeTall.

CPC Meton BUKOHAHHS 3arOTOBOK JUIS JIeTaleld MAaIIUH BU3HAYAETHCS
NPU3HAYCHHSM 1 KOHCTPYKIIEHO JIeTajll, MaTepiajJoM, TEXHIYHUMH BHMOTaMH,
MacIiITadboM 1 CepifHICTIO BUITYCKY, a TaKOX €KOHOMIYHICTIO BUTOTOBJICHHS. Bubpartu
3aroTOBKY — 3HAYUTh BCTAHOBUTH CMOCIO i1 OTpMMaHHS BU3HAYUTH MPHUITYCKH Ha
00poOKy KOKHOI TIOBEPXHI, PO3paxyBaTH PO3MIPH 1 BKa3aTH JOMYCKH HAa HETOYHICTh
BUTOTOBJICHHS.

Jlsig panioHaJbHOTO BUOOPY 3arOTOBKM HEOOXITHO OJHOYACHO BPAXOBYBAaTH BCl
BKa3aHi BUIIE BUXI1JIHI JaHl, OCKUILKH MK HUMH ICHY€ TICHHI B3aeMO3B’s130K. KiHIene
pilIeHHS MO>KHA MPUNHATH TIIBKUA MIC/ISA €KOHOMIYHOTO KOMIUIEKCHOTO PO3pPaxyHKY
co01BapTOCTI 3arOTOBKH 1 MEXaHIYHOT OOPOOKH B IIIIOMY.

ITpu po3podii TII poObuThCSs KOPOTKHMI aHAII3 ICHYIOUOT'O CIIOCO0Y OTPUMAaHHS
3aroTOBKHM Ha 3aBo/li. B aHasi31i moBWHHI OyTH BIJOOpaKEeH1: €KOHOMIYHICTh CIIOCOOY B
YMOBax 3aBOJy; TEXHOJOTIYHHI MPOIEC OTPUMAHHS 3arOTOBKH, SIKUH LTIOCTPYETHCS
€CKi3aMM; OCHAIIEHICTh TEXHOJIOTIYHOTO IMpOoIecy, €JIEMEHTH HOro Mexadizamii 1
aBTOMaTH3allli, SIKICTh 3arOTOBKH, HEJOJIKM B TEXHOJIOTIYHOMY MpOLEC, MPUUYUHH
Opaky 1 MeTOJu MOoro ycyHeHHs. BapTo TakoX BHUSBUTH OCHOBHI T€XHIKO-€KOHOMIUHI
MOKa3HUKKA TPOILECy OTPUMAHHS 3aroTOBKM Ha 3aBO/l: COOIBapTICTh, BiJICOTOK
BUKOPHUCTAHHS MaTepiay, pr,Z[OMICTKICTB 1 HpOI[}IKTI/IBHICTB Ha OKpEMHX onepaumx

[TepepaxoBani (akTopu CIij BPaXOBYBATH 1 Tmpu CcaMOCTINHIN p03po6u1
3arOTOBKM Ha OCHOBI KpecyieHHs neTtani. PoGoTa BeneThcs y Takii mMOCiioBHOCTI: 1)
BUOMpAEThCS BHJ 3arOTOBKM 3 ypaxyBaHHSAM  (pakTopiB, 1[I0 BHU3HAYAIOTh
eKCIUTyaTalliiiHl XapaKTepUCTUKH JeTall, TUIl BUPOOHUIITBA, EKOHOMIIO METaly Ta 1H.;
2) Ha Bci OOpOOIOBaHI TMOBEPXHI NMPHU3HAYAIOTHCS, a HA JEAKI — PO3PAXOBYIOTHCS
aHAJIITUYHUM CIIOCOOOM MIPUITYCKH Ha 0OpOOKY; 3) BUKOHYETHCSI KPECIEHHSI 3arOTOBKH 1
HiApaxoBYEThCs 11 Maca; 4) po3paxoBYETHCS BapTiCTh 3arOTOBKH.

IHoAl moIiIBbHO 3pOOWTH 3ICTABJICHHS JBOX MOMKJIMBUX CIOCOOIB OTPUMAHHS
3arOTOBKH, SIK I1€¢ POOUTHCS TIPHU MOPIBHIHHI CIIOCOOY, 1O MPOMOHYETHCS, 3 ICHYIOUUM
Ha 3aBO/1 (3 METOIO BUOOPY ONTUMAJIBHOTO).

Haitb6inpm yacto npu npoektyBaHHI TII 3acTOCOBYIOTH 3aroTOBKH 13 IIPOKaTy,
IITAMITIOBaH1 3arOTOBKH 1 BIJNIMBKU. 1le BH3HAYaeThCs TOIO 0OCTaBHHOIO, IO HA IIl BUIH
3aroTOBOK PO3POOJICHI MPEHCKYpPAaHTH 1 METOAMKA TEXHIKO-€KOHOMIYHOTO PO3PaxXyHKY
BapTOCTI 3arOTOBOK.



Tema 4.2 O0poOka THCKOM.

OcobmmBocTi  miuacTUUHOI Aedopmarii MertamiB. HarpiBaabHi HpHCTpPOI.
di3u4Ha CyTHICTH IIaCTUYHOI Aedopmariii. DakTopu, siKi BIUIUBAIOTh HA TJIACTUYHICTD
MeTasa. BruB xo0y10HO1 1 rapsdoi aedopMaliii Ha CTPYKTYpPY 1 BIACTUBOCTI MeTay.
Temneparypuuii iHTEpBaa oOpoOKkM TUCKOM. HarpiBaibpHi medi 1 eJeKTpoHarpiBajibHi
IIPUCTPOI.

CytHicTh npokaTku. [1o310BXkHs, TTONepeyHa 1 Koca mpokarka. byjoBa 1 Tunu

BaJkiB. by/ioBa 1 TUIM MPOKAaTHUX CTaHIB. 3arajbHa CXeMa TEXHOJOTTYHOTO MPOIECY
y npokatHux nexax. CoprameHT npokatHux BupoOiB 3a JIECTom.

CyTHiCTh mpoliecy BOJOYIHHA. BoNOYMIBHMI 1HCTPYMEHT 1 oOOJagHaHHS.
Bonouwnnbhi ctanu. [Ipoaykiis, 1mo BUpoOIIseThCs.

BinbHa KOBKa, IITaMITyBaHHS 1 MPECyBaHHS METaNIB.

CyTHicTb npoliiecy KyBaHHsI, cpepa BukopuctanHs. OCHOBHI omnepaliii BUTbHOTO
KyBaHHsA. PyyHa 1 MammHHAa KOBKa, OOJagHaHHS 1 1HCTPYMEHT, SIKUH
BUKOpHUCTOBY€eThCA. [Ipoaykiis. Buau nponeciB mrammyBanHsa. CyTHICTh, IEpeBary i
HesomiKy. ['apsiue 00’ emue mramnyBanHs. LlTammyBanbhi MosiotH 1 mpecu. OOpoOHi
omepariii micias 00’€MHOTO INTaMITyBaHHSA. XoJIogHE O00’€éMHE 1 JIUCTOBE
IITaMITyBaHHS, cdepa BUKOPUCTAHHsS, OCHOBHI TMOAUIAIOUI 1 (hOPMO3MIHIOIOUI
onepartii. [HcTpyMeHT 1 06s1aIHaHHS, 1K1 BUKOPUCTOBYIOTHCS.

CyTtHicTh mniporiecy npecyBanHs. [Ipsme 1 3BopoTHe npecyBaHHs. OOnagHaHHS 1
1HCTPYMEHT, IIPOAYKIIisi BAPOOHHUIITBA.

IIpakTuyna podota Ne3.Po3pobka KpeclieHHs MITaMIIOBKU 32 KPECICHHSIM JIETAalIl.
IIpakTuyna podora Ned.IIpokaTHi cTaHu 1 iX BUKOpUCTaHHS (Ha 6a31 OMOPHOT CXEMU)
CPC ®i3uuni 0cHOBU 00pOOKH METaIiB THCKOM.

Tema 4.3 JIluBapHe BUPOOHULITBO.

3arajpHl TOHATTA MPO JIMBapHE BUPOOHHUITBO. BHPOOHMIITBO BUIIMBKIB Y
nimaHo-rMHIHUX  ¢opmax. CyTHICTb JUBApHOrO BUPOOHMIITBA 1 HOTro poJib Yy
MamHoOyayBaHHI. dopMyBalibHI 1 CcTepkHEBI Marepianud 1 cywmimi. Crnocobu ix
BUroToBieHHa. OCHAacTKa g JIMTTS y MIMAHO-TIWHSHI (QOpPMHU: OMOKH, MOJEN,
CTEpKHEB1 SIIMKHA, MOJIEIbHI 1 KOOPAWHATHI IUIUTU. JIMTHUKOBA cucTeMa, MPUOYTOK.
[TocnmigOBHICTh TEXHOJIOTIYHOTO MPOIIECY JUTTS Yy MBOX omokax. Crocobn MarimHHOTO
dbopMyBaHHS MIIIAHO-TIUHIHUX CYMIIICH.

Knacudikarmist cremianbHux cmoco0iB mutTs. JIutts y kokinb. OOnagHaHHS i
cthepa BukopucTaHHs. TexXHIKO-€KOHOMIYHI TOKa3HUKU JTUTTS Y KOKLIb.

BignentpoBe nutTs. MamuHu 11 BIAIIGHTPOBOTO JIMTTS, WOTO HEIONIKH 1
nepeBaru. JIurtsa mig tuckoMm. CyTHICTH METOMy. MamvH# 3 XOJOIHOIO 1 Tapsdoro .
KaMmepoto npecyBaHHs. [lepeBaru 1 HEMOMIKY JTUTTS M1 THCKOM.

JIuTTs 32 MOZIENSIMH, 1O BUILIABIISIOTHCS. BUTOTOBIIGHHS MOIEeTIEH 1 IMBApHUX
dhopm.

Cdepa BuxopuctanHs 1 Matepiaii 000J0HKOBUX ¢opm. Ilpuctpoi s
BUTOTOBJICHHs 00010HOK. Hemomiku i mepeBary JaHOTO BUIY JIUTTS.



Temnepatypa 1 TepmiHU OXO0JIOMKEHHS BHIMBKIB. CrmocoOu ix moOyBaHHS.
BubuBanHs BUIMBKIB 3 (OPM 1 CTEP)KHIB 3 BUWJIMBKIB. OUUIIIEHHS BUJIUBKIB - CYTHICTh
1 cnocoou. O6poOtOBaHHS 1 3aUMTYBaHHS BUJIMBKIB. KOHTPOJIb SKOCT1 y JIMBAPHOMY
BUPOOHUIITBI.

CPC IliaroroBka i 3auBaHHs JTUBapHUX cIUiaBiB. [naBuibpHi arperartu.

IIpakTnuna poGora Ne 4.03HallOMJICHHS 3 TEXHOJOTI€EH0 BUPOOHUIITBA
BUJIMBKIB Y pa30Bi MIIIAHO-TJIMHAHI (YOPMH 1 CHIEI[IaIbBHUMU METOJIaMU JIUTTSI.

IpakTuuna pobora Ne 5. Po3poOka KpecjacHHS BWIMBKAa 3a KPECICHHIM
JeTan.

Tema 4.4 3BaproBaHHs | NasTHHS MeTAJIIB.

3BaproBajibHE BHUPOOHUIITBO. 3arajibHi BIJJOMOCTI MpO 3BaprOBaHHS MeETaJIiB.
Crocobu 3BaproBanHs1 TutaBieHHsSIM. CyTHICTh 3’€qHAHHS MeETaliB 3BapKolo. Buam
3BapKH y 3alIeKHOCTI BiJ TeMmImepaTypu HarpiBaHHS; (akTopu, IO BIUIMBAIOTH Ha
AKICTh(CXeMaTU4HO). Tunu 3BapHUX MIBIB 1 3’ €¢AHaHb. PyuHa myroa 3Bapka. Enexktpoau
1 IX MOKpUTTS. ABTOMaTHYHA 3BapkKa mij mapoMm ¢urocy. Jlyrosa 3Bapka y cepeaoBHUII
3axMCHUX ra3iB. ['a3oBa 3Bapka 1 pizanns metaniB. Chepu BUKOPUCTAHHS CITOCOOIB, 110
nepepaxoBani. [11a3moBa 1 mpoMeHeBa criocodu 3BapKH, ix mepeBart.

Cnoco0u 3BaproBaHHS THCKOM.

ToukoBa 1 ponukoBa (IIOBHA) €IEKTPO3BAPKU. PI3HOBUIM CTUKOBOI 3BapKH.
HudysiitHa 3Bapka y Bakyymi. TepMmiTHa 3Bapka. Mammnu 1 o0nagHaHHA ISl 3BapKH,
PEKUMHU.

[Tasius MeTaniB. KOHTpob SIKOCTI 3BapHUX 3’ €THAHB.

®di3uyHa CyTHICTH Tporiecy JjasHHS. Cdepa BUKOpPUCTaHHS, BIIMIHHICTH BiJl
3Bapku. TBepai 1 M’ski mpunoi, ix ckimax 1 mapku 3a JIECTom, ®mocu, ix
npu3HadYeHHs. TeXHOIOTIYHUI MpoIiec MasHHSA M SIKUM 1 TBEPIUM HPHUTIOSMHU.

SAxicTe mBIB 1 3BapHUX 3’€aHaHb. OCHOBHI Buau Opaky. CrocoOu KOHTPOJIIO
3BApHUX MaTepialiB 1 KOHCTPYKIiM. MexaHiuHI BUNPOOyBaHHA 1 Metayorpadiui
JOCTIKEHHS 3BapHUX 3’ €JHaHb. MeTOoIM KOHTPOJIIO: PEeHTI€HIBChKUMN, yIbTPa3ByKOBHIA,
MarHiTHUH Ta 1HIII.

CPC Ilna3moBa, eJEeKTpOIUIAKOBA, I1HII BUAM 3Bapku. I[lasHHS MeTaniB.
KoHTponb AK0CTi 3BapHUX 3’ €THAHb.

Tema 4.5 IlopomkoBa MeTaIypris.

Mertanei nopomku. BupoOuuurso aeraneii 3 mopoumikiB. Cxema ofepKaHHS
BUPOOIB 3 MOPOMIKIB. PoJib MOpPONIKOBOI MeTayprii y cyd4acHId Hayll 1 TEXHII.
[Ipukmaan HaMOIBII XapaKTEPHUX BHUIIB MPOAYKII TMOPOIIKOBOI METalyprii.
OpnepxanHs 1 popMyBaHHSI METAIIYHKUX MOPOIIKiB. CIliKaHHS.
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JlonarkoBa

6. MetoaunuHi BKa3iBKH J10 Ja00paTOpHUX poOIT 3 Kypcy TexHoJoris KOHCTPYKIIHHUX
MaTtepiamiB s CTyAeHTiB crerianbHocTi: 131 Ilpuknagra MexaHika cremiamizarii
TexHiyHe 00CIIyrOByBaHHS 1 pEMOHT yCTaTKYBaHHS MIJIPUEMCTB MAIIMHOOYIyBaHHS.

7. MeTonu4Hi BKa31BKH 10 MPAKTUYHUX POOIT TexHOoIoris KOHCTPYKIIITHIX MaTepialiB
s cTyneHTiB cnemianbHocTi: 131 IlpuknagHa mexanika creriamizamii TexHiuHe
00CITyroByBaHHS 1 PEMOHT YCTaTKYBAaHHS MiANMPUEMCTB MAIIMHOOY TyBaHHSI.

PN R LD =

METOAWUYHE 3ABE3IIEYEHHA JUCITAITIJIIHA

KOHCIIEKT JIEKIIM BUKJIaa4a;

HaBYaJIbHI B1JI€O(UIbMU;

HaBYaJIbHI IUIAKATH,

METOAUYHUMN MTOCIOHHUK JJISI CAMOCTIHHOT pOOOTH CTYACHTIB;
METOIMYHUIN TTOCIOHUK IS MPAKTHYHUX 3aHATH;,

THCTPYKIIi JUIsi BUKOHAHHS 1a00paTOpHUX POOIT;

3aBAaHHS I TECTOBOTO KOHTPOJIIO 3HAHb CTY/ICHTIB;
3aBAaHHS I BUKOHAHHS KOMITJIEKCHOT KOHTPOJILHOT POOOTH.
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