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HHOACHIOBAJIBHA 3AIIMCKA

[Iporpamoro auciuiuiinu «TexHosoriss KoHCTpyKuiHUX MatepianiBy(TKM), y
BIAMOBIAHOCTI 10 cremianbHocTi 133 Tamy3eBe MammHOOYAyBaHHS —CIeliami3arii
Texnosoris oOpoOKku MaTepiaaiB Ha BepcTaTax 1 aBTOMAaTHYHMX JIIHISAX Ta HAaBYAJIBHOTO
IJIaHy TependavyaeTbCs BHUBUCHHS METAIYyprii YOpPHUX 1 KOJBOPOBUX METAIIB,
METaJIO3HABCTBA 1 TEPMIYHOI 0OPOOKH, KOHCTPYKIIMHUX Ta IHCTPYMEHTAIBHUX CTaJei 1
CIUIaBiB, HEMETAJIEBUX MaTepiaiB, JUBAPHOTO BUPOOHHUIITBA, 0OpOOKa METaIiB TUCKOM
1 3BapIOBAJILHOTO BUPOOHHUIITBA.

Kypc TKM Biairpae oaHy 3 HallBaXXJIUBIIIUX POJIEH Yy MiJATOTOBII CIHEIIaTiCTIB
MaIMHOGYAiBHOTO mpodinko. Moro 0CHOBHE 3aBIaHHS: HAJATH CHCTEMY 3HAHb i BMIHb,
mo 3a0e3nevyloTh 3arajbHy TEXHOJOTIYHY MIATOTOBKY CTYJIEHTIB. 3HaHHSA, SKI
OJICPKYIOTBCSL Y TPOIeCi WOTO 3acCBOEHHS, € 0a30l0 IS BUBUYEHHS HUCIMIUIIH
crieniagbHOro 1uKiy: «TexHonoris mamuHOOyayBaHHs», «Bepcratuy, «Matepianu 1
iHCTpyMeHTH» Ta 1H. KpiM TOro, y HOBHUX E€KOHOMIYHHUX YMOBaX pO3p0OOKa HOBUX
KOHCTPYKIIIHHUX MaTepiaiiB, 1X €KOHOMis 1 pallioHaJlbHe BUKOPHUCTaHHSA HaOyBalOTh
0COOJIMBOTO 3HAYEHHS .

Y pe3yjabTaTi BUBYEHHS IUCHMILUIIHA CTY/I€HTH NOBUHHI:

- 3HATU OCHOBHI BIJIOMOCTI MPO CHocoOU ojepkaHHs 1 0OpoOKM MeTalliB, IIacTMac,
JICPEBHHU Ta 1HIIMX KOHCTPYKIIWHUX MaTepialliB; MEXaHI4HI BIACTUBOCTI 1 MEXaHI4HI
XapaKTEPUCTHKN MaTepialliB, iX MaKpo- 1 MiKpo-0y10By, chepu 3acToCyBaHHS; OYI0BY
BUIIPOOYBAILHOTO OOJaJHaHHSA Ta WOTO MOKIMBOCTI; OCHOBHI HAmpsIMKH HAyKOBO -
TEXHIYHOTO TpOrpecy y MAil raiy3i; MOXJIHMBOCTI PO3pOOKM HOBUX MaTepialiiB 3a
3aJJaHUMH BJIACTUBOCTSIMH;

- BMiTH  TpamioBaTd 3 JaboparopHuUM  OOJaAHAHHAM  (TBEpIOMipaMu,
MeTasiorpadiyHIM MIKPOCKOIIOM, PO3PMBHUMHU MallMHaMH, My(eIbHUMH MeYaMH Ta
1H.);BU3HaYaTl BHYTPIMIHIO OYJIOBY MeETaJliB 1 CIUIaBiB, PEKOMEHIyBaTH HEOOX1TH1
pPeKMMH TEpMO- Ta IHIIMX BHUAIB OOpOOKHM CTalli Ta 4YaByHYy; MiIOMpaTH MapKu
MaTepialiB ISl PI3HMX JIeTalied 1 1HCTPYMEHTIB; MpPaBWIbHO BHUOWpATH METO]
OJIEp>KaHHS 3arOTOBOK, X PO3MIpH 1 (OpMH; CAMOCTIHHO MTOMOBHIOBATH CBOi 3HAHHS Y
rajgy3i TeXHOJOT1i KOHCTPYKIIMHUX MaTepiaiiB; OpPIEHTYBAaTUCS y HOBIiM 1H(opmarlii;
0auuTH NMEPCIEKTUBY PO3BUTKY OCHOBHHUX Tally3el MPOMUCIOBOCTI, IO XapaKTEpHi s
paiioHy 1 o0macTi.

Jlnst  3akpimieHHsT TEOPETUYHOTO Marepialy MporpamMor0  MependadacThes
MPOBENCHHS J1a00paTOpHUX 1 MPAKTHYHUX POOIT, OAHIET KOMIUIEKCHOI 1 JBOX
000B’SI3KOBUX KJIACHUX KOHTPOJIBHUX poOIT. Liif % MeTI CykHUTh 1 camocTiiiHa poOoTa
CTyIeHTIB. Marepial, 110 BUHECEHHI Ha CaMOCTIiiHY poOOTy, TUM YH IHIIUM YHHOM
JIOTIOBHIOE OCHOBHUM MaTepiajd 3a MEBHUMH pO3JUIaMU; Ui WOTO YCHIIIHOTO
3aCBOEHHS IMITOTOBAHUN BIAMOBITHHUI MTOCIOHUK.

VY mpoiieci BUKJIaJaHHS IUCUUIUIIHU, Nepea0avaeThcsi BUKOPUCTAHHS HAOUHUX
MOCIOHUKIB, JEMOHCTpaIliiHuX (QiapMiB; 3BepTaeThcs yBara cryneHTiB Ha JICTY,
JTOTPUMaHHS €IMHOI TEPMIHOJIOTI, MPaBWJI TEXHIKA O€3MeKH, MPOMMCIIOBOI caHITapii 1
MOKEKHO1 OE3IMEKH.

Oxkpemi 3MiHHM TporpaMu  (PIKCYIOTBCSA Yy OCTaHHBOMY PO3Iiai  poOodoi
HABYAJIbHOI MPOTPaMu 1 3aTBEPIKYIOThCA aIMIHICTPAIIIEI0 KOJIEIKY.



OPICHTOBHUU TEMATUYHUM ILIAH

OOGcsr poboTHu CcTyZeHTa, TOJIUH
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Po3ain 1. BupoOHMITBO YOPpHUX MaTepiaiB 16 8 - - 8
Tema 1.1BupobHHIITBO YaByHY 1 cTai 16 8 - - 8
Po3aisn 2. MeTas103HAaBCTBO Ta TepMiuyHa 00poOKa 31 12 8 3 8
Tema 2.1 BynoBa Ta kpucTanizaiisi METaJiB 13 4 4 3 2
Tema 2.2 OcHOBHI NOHATTS NPO CIUIABU 8 4 2 - 2
Tema 2.3 XiMiuHa Ta XIMiKO-TepMiuyHa 00pOoOKa 10 4 2 - 4
Po3zain 3. KoncrpykuiiiHi marepianan 46 18 2 22
Tema 3.1 Byrnenesi crami 14 4 - 4 6
Tewma 3.2 JleroBani Ta iIHCTpyMEHTaJIbHI CTai 10 6 - - 4
Tema 3.3 YaByHu 10 4 2 - 4
Tema 3.4 KonbopoBi MeTaju Ta CIUIaBH 6 2 - - 4
Tema 3.5 HemeranieBi KOHCTPYKIIiiHI MaTepiaau 6 2 - - 4
Po3znin 4. TexHoJiorisi 00po0Ku MeTaJiB i CIVIABIB 42 12 2 16 12
Tema 4.1 OcHOBH palliOHAILHOTO BUOOPY 3arOTOBOK 4 - 2 - 2
Tema 4.2 O6pobka THCKOM 14 2 - 8 4
Tema 4.3 JIuBapHe BUpOOHUIITBO 16 6 - 8 2
Tema 4.4 3paproBaHHS 1 TasTHHS METAJIIB 6 2 - - 4
Tema 4.5 [lopomkoBa MeTamypris 2 2 - - -
Pazom 135 | 50 | 12 | 23 | S0




3MICT IUCHUTIJIIHU
Beryn. 3aBpganHs, mpeaMer 1 MeTol Kypcy «TexHOJoTis KOHCTPYKIIHHUX
MaTepiaiB» SK HAyKOBOi AWCIMIUIIHHU, 11 3B’S30K 3 IHIIUMHU AUCHUIUIIHAMHU. Poib
YOPHHX, KOJIbOPOBUX METAIIB 1 HEMETAIIYHUX MaTepiaiiB y HApOJHOMY T'OCIIOIapCTBI,
NEPCIIEKTUBH iX PO3BUTKY 1 pallioHaabHe BHKOpUcTaHHS. KopoTka icTropudHa J0BiaKa
PO PO3BUTOK METATYpPrii, BAPOOHUIITBO KOHCTPYKIIIMHHUX Ta IHIIUX MaTePialiB.

Po3ain 1. BupoOHHMITBO YOPHUX MaTepialiB

Tema 1.1. BupoOHMITBO YaBYHY i cTaJi

Buximni matepiany 1 iX MATOTOBKA J0 TOMEHHOI IJIaBKH. byaoBa HOMEHHOI
neyvi, JOMOMDKHI mpucTpoi. Pi3uKO-XIMIUHI MpOIEeCcH, L0 BiAOYBAIOTHCS y JIOMHI.
[Iponyxkiist mOMEHHOTO BUPOOHWIITBA 1 11 BUKOPUCTaHHS. TeXHIKO-EKOHOMIYHI
MOKA3HUKH JOMEHHOTO Tpolecy, ioro inTeHcudikais. CyTHICTh TepepoOKH YaByHY Y
ctanb. [locnimoBHiCTh mporecy 1 BuUXiAgHI Marepianu. bynoBa 1 poboTa KHCHEBOTO
KOHBEPTOPa, MAPTEHIBCHKOI 1 €IEKTPUYHUX NEeUeH; X MOKa3HUKH, AKICTh cTami. Crami
CIIOKI1¥HI1 1 KMIUISY1; CITIOCOOM po3KuciieHHs ctaii.Po3nuBka crani. TpaguiiiiHi cnocoou
PO3JIMBKU:3BEPXY 1 CUOHOM.

CPC Tlpsme (mo3aoMeHHE) ofiep>kaHHs T'y04uacToro 3ajisa.

CPC BupoOHHUIITBO CTalll B €EKTPUYHUX TT€YaX.

CPC CyuacHi criocobu po3nuBkH ctaii. bynosa 31uBKa.

Po3zain 2. MeTa103HaBCTBO Ta TepMiUHA 00poOKa

Tema 2.1 BynoBa Ta kpucraJjizanisi MeTaJIiB

Meranun Tta ix xknacudikaris. OCHOBHI BJIACTHBOCTI METalliB: MEXaHiuHI,
¢13uuHi, XiIMIYHI, TEXHOJIOTIYHI, E€KCIUTyaTalliiHi, IX 3HA4YeHHs IMiJ 4Yac BHOOpY
MaTepialiB ISl BUTOTOBIICHHS iHCprMeHTiB 1 geranedt mMammH. MexaHiuHI METOIU
BUIPOOYBaHHS: Ha TBEPHICTh, yIApHY B’S3KICTh, pO3pHB. YMOBHA Jliarpama Hampyr,
XapaKTepUCTHKA MIIHOCTI 1 IUIACTHYHOCTI, $SKI BU3HA4YalOTh 3 ii JOMOMOTOIO.
BumnpoOyBanHs MertanmiB Ha BTOMY, KpuBa Bemiepa, BH3HA4YeHHS TpaHUII
BUTpUBANOCTI.  DI3UKO-XIMiYHI 1  TEXHOJIOTIYHI  METOAM  BUIPOOYBaHHS
KOHCTPYKLIHHUX MaTepiaib.

JlaGopaTopHna podora Nel. BunpoOyBaHHS MeTalliB 1 CIUIaBIB Ha TBEPIICTH 3a
criocooom bpinens.

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

IIpakTuyna podora Nel. [ToGynoBa KpUBHX OXOJIOMKEHHS 1 HArpiBaHHS 3aJ1130-
BYTJICIIEBUX CIUIABIB.

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



Tema 2.20CHOBHI OHATTSH NPO CIVIABU

[ToHATTS TIpO CIUIaB, KOMIOHEHT, a3y Ta cucteMy. CTpyKTypHI YTBOPEHHS MPHU
KpUCTaJli3allii CIjIaBiB: TBEPAl PO3UYMHHU, MEXaHIYHI CyMillli, XIMI4HI CIOJIYKH, YMOBHU
yTBOpeHHs Ta BiaacTuBocTl. Kpucramizamis crutaBiB. [loHSATTS mpo giarpamu ctany, ix
NpakTHYHE 3HAUYEHHS Ta MPUHIUN NOOynoBU. TUNM AiarpaMm CTaHy CIUIaBiB st
BUMAJKIB: YTBOPEHHS KOMIIOHEHTaMHU MEXaHIYHOI CyMIIIi; TBEpPAUX PO3UYUHIB
KOMITOHEHTIB Ta XIMIYHUX CIIOJIYK KOMIIOHEHTIB. 3B’ 30K M1k BJIACTUBOCTSIMH CILIaBIB
Ta TUIIOM JliarpaMu CTaHy.

JIBi cuctemu 3aji30ByrJjeleBux ciuiaBiB. Jliarpama cTraHy 3aiii30-IeMEHTUT (y
CIIpOIIIEHOMY BH1); (a3l y CUCTeMi 3aji30-IIeMEHTHUT: (EepUT, IEMEHTHUT, ayCTCHIT,
nepiait, Jenedypur; iX KOPOTKI XapakTepucTuku. IlepBuHHa Ta BTOpPMHHA
kpuctamzamisa. Kiacudikaiis 3ani30ByIielieBUX CIUIaBIB BIAMOBIIHO 3 JllarpaMolo
CTaHy 3ai30-IIEMEHTHT: CTalll (JIOEBTEKTOiMHA, €BTEKTOi/la Ta 3a€BTEKTOiMHA) Ta OLII
YaBYHHU (JJOEBTEKTHUYHUHN, eBTEKTUYHHUN Ta 3a€BTEKTUYHUN ). [lepeTBOpeHHS B CTPYKTYpi
CTaJlell Ta YaByHIB IPU HarpiBaHHi Ta oxoJyomkeHH1. [[o0y0oBa KpUBUX OXOJIOMKEHHS
Ta HArpiBaHHSI.

JlabopaTtopna podora Ne3. Mikpoanaii3 3a/1i30ByTJICIEBUX CIIABIB — CTaJeH y

pIBHO BaroBOMy CTaHi.

CPC BmiuB Ha TOYKH Jiarpamu JIETYIOUHX eleMeHTIB. [loHsITTs mpo miarpamy
CTaHy 3aJ1130-Tpadir.

Tema 2.3 XimiuHa Ta XiMmiko-TepMiuHa 00poOKa

Knacudikamis BuIiB TepMiuHOI OOpPOOKH, CTPYKTYpH, SIKI YTBOPIOIOTHCS Y
npoleci nepeoxonomkenns ayctenity. [louarts npo C-noaiOny miarpamy. Ilepmithe i
MapTEHCUTHE MEPETBOPEHHS.

Binman nepmioro 1 gpyroro poay, Hopmainizaiis. Bubip temnepatyp HarpiBaHHs
JI0- 1 3a-€BTEKTOITHO1 CTajIl, ME€Ta, CTPYKTYPH JI0 1 MicJisi OOpOOKH.

[ToBHE 1 HemoBHE TapTyBaHHs cTaji. OCHOBHI TEXHOJIOT1YHI BIACTUBOCTI, IO
XapaKTepPU3yIOTh rapTyBaHHS:0X0JIO/[KYIOUECEPEIOBUIIIE,
3arapTOBaHICTh,IPOTAPTOBAHICTh, KPUTHYHUN JiaMeTp 1 KPUTHUYHA IIBUAKICTH
raptyBaHHsa. Crocobu rapTyBaHHA.Biamyck crtami 1 HOro pi3HOBUIU (HU3BKHUH,
cepenHii, BHCOKWH). B3aeMO3B’S30K KIHIIEBUX CTPYKTYp 3 BJIACTHBOCTSIMHU.
Oco6MBOCTI TEPMOOOPOOKHU JIETOBAHUX CTaJIeH 1: TUBAPHUX YaBYHIB.
Ximiko-TepmiuHa 06pooka metaiis (XTO).

CytHicTb, npu3HaueHHs 1 ocHoBHI mpouecu XTO. Llemenranis, a30TyBaHHA 1
nianyBaHHs ctaii. JudysiiiHa MeTanizaiis: XpoMyBaHHs, aliTyBaHHs, CUIII[yBaHHS Ta
1ITITI1; BIACTUBOCTI, SIK1 IOCSATAOTHCS 32 IOTIOMOTOFO ITUX MPOTIECIB.

Tepmomexaniuna o6podka (TMO).

JouineHicTe  BukopuctanHas TMO 1 11 pesynpratu. Husbko- 1
BucokoTemmieparypsa TMO. OcobOiuBocTi TemmnepaTypHUx pexumiB. DizuyHa
CYTHICTb, 10 cyrnpoBokye mpouecu B TMO 1 ITTMO, nopiBHsUIBHI BJIACTUBOCTI
CTaJIl.

JlaGopaTopHa podora Ne 4. Tepmiuna 00poOKa ByTJIeIeBOI CTaIi.

CPC Amnanis 1 npaktuune Bukopuctanus [[C Fe-Fe;C.



Po3ain 3. KoncrpykuiiiHi marepiajan
Tema 3.1 Byruenesi craii.

Knacudikamiss KOHCTpYKIIHHUX cTayied: OyAiBesbHI, IO MOKPAIIyIOThCS, IO
[IEMEHTYIOTbCS,  NPYKUHHO-PECOpPHi,  aBTOMAaTHI, IAPUKOMIJIIMITHUKOBIL.  iX
npy3HavYeHs, Bi1acTuBocTi, MapkyBaHHs 3a JIECTom, XiMiuHuUi ckiaa, TepMooOpoOKa.

IIpakTuna po6ora Ne2. Bubip 1 aHaji3 MapKu cTaji JJis 3a7aHoi JAeTall, 110
IpaIfoey MeBHUX YMOBaX.

CPC Knacudikaris KOHCTPYKIIIHHUX cTajei:aBToMaTHi,
IAPUKOITI IITAITHUKOBI.

CPC Crauni 1 crtaBy 3 0COOJIMBUMHU BJIACTUBOCTSIMMU.

Tema 3.2 JleroBaHi KOHCTPYKIilHI Ta IHCTPYMEHTAJIbHI CTAJII.

Knacudikauist ByraeneBux crtaneid. Bmiu Byriemio Ta MoCTIHUX JOMIIIOK Ha
BJIACTUBOCTI cTaji. ByrienerBi KOHCTPYKIIMHI CTajl: 3BHUYAMHOI SKOCTI Ta SIKICHI.
[Ipu3HaueHHs Ta BIACTUBOCTI, MAPKyBaHHA CTajieil 3a crangapToM. TepmiuHa 0OpoOka
BYIUICIICBUX KOHCTPYKIIIHHUX CTajeH.

3microBuit MoaynblI®.J1.01.3P.0.01.06; I1d.J1.13.11P.0.03.09 JleroBaHi KOHCTPYKIIIHI
Ta IHCTPYMEHTaJIbHI CTal

[ToHaTTss mpo JjeroBaHi cTajii, iX OCOOJIMBOCTI B MOPIBHSHHI 3 BYIVICLIEBUMH
CTaJIAMU. XapaKTEePUCTUKA JIETYBaJbHUX €JIEMEHTIB. BIIJIUB JieryBanbHUX €JI€MEHTIB Ha
ctasb. Knacudikaris JeroBaHux cTajiei 3a CTylIeHeM JIeTyBaHHS, SKICTIO, CTPYKTYpPOIO i
npu3HavYeHHSAM. MapKyBaHHS JIETOBaHUX CTaJEeH 3a CTAaHAAPTOM.

KoncTpykuiiiHi crami, mpu3HadeHHs Ta BIACTUBOCTI. OCHOBHI TpyNH CTajeil:
[IEMEHTOBAHI, MAIIMHOOY/IBHI, PECOPHI Ta MIAMIMIHUKOBI. Mapku, XIMIYHUN CKIa[,
NpU3HAYEHHS, BJIACTUBOCTI. TepMiuyHa 0OpoOKa KOHCTPYKLIMHUX JIETOBAaHUX CTaJleH.
Crani Ta criaBd 3 OCOOMMBHMMHU BJIACTUBOCTSIMH, iX KiIacH(ikalis 3a MpU3HAYCHHSIM.
Kapocriiiki Ta >xapomiiHi ctaigi Ta cruiaBd. Ctaili HepiKaBKi, MarHiTHi, 3 BHCOKHM
eJIeKTpuuHUM onopoM. Knacudikaiis IHCTpyMEHTAJIbHUX CTajlel 3a MpU3HAYCHHSIM.

Crani jns pi3ajgbHOro 1HCTpyMeHTy. Bumorum no HuX. BrumB neryBanbHUX
€JIEMEHTIB Ha pi3ajbHI BJIACTUBOCTI cTajied. Byrienesi, cepeaHbOJIETOBaHI,
IIBUJIKOPI3abHI CTalll, 1X MpU3HAYEHHs, TEpMOOOpoOKa, Mapku. TBepjl CIUIaBH.
Knacudikamis, XiMIYHMM  CKJajJ, 3aCTOCYBaHHS  JIMTUX Ta  IOPOIIKOBHUX
IHCTpYMEHTAIbHUX TBepaux ciiaBiB. Haareepai pizanbHi martepianu. Crami ams
HITaMIIiB Ta BUMIPHUX 1HCTPYMEHTIB.

CPC Knacudixkarist iHCTpyMEHTAIBHUX CTaJIeH 1 CIUIaBiB.

Tema 3.3UaByHu.

Hiarpama crany 3ami3o-rpadit. 3mimaHa KpucTamizaiiss B  4YaByHax.
Knacugikanis yaByHiB: 6ini, cipi, HOJOBMHYATi, BUCOKOMIIHI Ta KOBKi. IX GynoBa,
BJIACTUBOCTI, 3aCTOCYBaHHs. BIIMB JOMIIIOK Ha BIACTHBOCTI YaBYHIB. MapKyBaHHS
YaBYHIB 3a CTaHJapTOM. JIeroBaHi 4aByHHU.

JlabopaTtopua pobota Ne 5

Mikpoanaii3 cipux, HOJIOBUHYATUX, BUCOKOMIITHUX, KOBKHX YaBYHIB

CPC JluBapHi uaByHH. AHaJ13 BUKOPUCTAHHS TUBAPHUX YaBYHIB.



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

Tema 3.4KoabopoBi MeTa/In Ta CIVIABH.

BnactuBocTi miai 1 1i BUKOpUCTaHHS y 4yucTtoMy Burjsiai. CrijlaBu Ha OCHOBH
MIiJIi: JIaTyH1 1 OpOH3H, iX cKiian, npu3HadeHHs 1 Mapku 3a JJECTowm.

BrnactuBocTi 4ymcToro amoMmiHilO 1 Horo BukopuctaHHs. CIUIaBu aJrOMIHIIO:
JITINHI 1 M0 J1eGopMyroThes. X npu3zHadeHHs 1 mapku 3a JIECTom. Tepmiuna oOpobOka
QTFOMIHI€BHX CIIJIaBIB.

Oco0OmuBOCTI KOTBLOPOBUX PYI, METOAM iX 30aradeHHs, OJCpXKaHHS Mii
nipoMeTanypridiiuM crnocoboM. TexHonmoriyHuii 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 TPO >KAPOMILIHICTD, KAPOMILIHI CTall (XpOMOHIKENEBI, CLIbXPOMH, KOTEIbHI),
iX aHai3 1 BUKOpUCTaHHS Ha 0a31 onopHoi cxemu. CIijlaBH Ha OCHOBI HIKENIO 1 XpOMYy,
TYTOTUIABKi CTIJIABH.

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

CPC Turan 1 ioro criaBu. BracTHBICTh 1 BUKOPUCTAHHS TEXHIYHOTO THUTaHY.
CraBu THTaHy, kiacudikamis. TepmooOpoOKa, BUKOPUCTAHHS, MapKyBaHHA 32
JNECTom. AHTH(PUKIIIAHI CIUIaBH, BHUMOTH, SIKI J0 HHX CTaBIsAThCA. Buau
aHTUGPUKIIMHNX CcIiaBiB. baOOITH Ha OCHOBI aMIOMIHIIO, CBHHIIO 1 IUHKY;
AHTU(PPUKIIIHI YaBYHH.

Tema 3.5 HemertaJsieBi KOHCTPYKIIiiiHI MaTepiaan

3HaueHHs NIEPeBUHHU Yy HAPOJHOMY TocmoaapcTBi. ['omoBHI po3pi3u cToBOYpa,
MaKpOCTPYKTypa IEpPEBUHHM. PiuH1 Kb, CEpIEBUHHI MPOMEHI, CYIWHH, CMOJISHI
xoau. MexaHi4uH1 BJIACTHUBOCTI JIEPEBUHU; BJIACTHBOCTI, SKI-BU3HAYAIOTh 11 30BHIMIHIN
BUTJIAJ; BOJIOTICTh. Buam martepiamiB 3 JepeBHHU: NHJIOMAaTepiajH, IINOH, CTOJSPHI
IUINTH, (aHepa, NEePeBUHHO-CTPYKKOBI IUTUTH, JEPEBUHHO-BOJOKHUCTI MIUTH. Bamu
JICPEBHHHU.

[InacTuyHi Macu Ta ryma; TEXHOJIOT1SI BAPOOHHUIITBA AETalell 1 MpeaMETiB
noOyTy. 3arajibHi BiIOMOCTI PO IIacTMacy, OyZoBa mnoyiiMepiB. PeakTuBHI MiacTMacu:
TeTIHAKC, TEKCTOJIT, BOJIOKHITH, TTPEC-TIOPOIIIKH, KOMIAYH/IN; iX OyJI0Ba 1 BITACTHBOCTI.
TepMornacTu: MoIieTUIIEH, TOICTUPOJI, (PTOPOIUIACT Ta 1HII; 1X BJACTUBOCTI 1 Oy10Ba.
Cnioco6u oiepkaHHsl BUPOOIB 3 TIACTMACH.

3arajibH1 BJIACTUBOCTI T'yMH, BUXITHUM MaTepiai Jjisl ii BUpOOHUIITBA, 3HAYEHHSI
y HapOJHOMY TOCMOJIapCTBi. 3arajibHa TEXHOJIOT1sI BUPOOHUIITBA T'YMOBHUPOOIB (Ha 0asi
OTIOPHOI CXeMHM): KayudyK-1uiactudikailis-popMyBaHHs-ByJKaHi3amisg. OCHOBHI BUIU
TYMH 3araJIbHOTO 1 CTIeiaIbHOTO MMPU3HAYCHHS.

Kei. HaKocpap60Bi MaTepiaJ'H/I Cxiam 1 BJIACTMBOCTI MiHEpAaJiB. KopOTKi
BIJIOMOCTI TIpO TakKi M1Hepan1/1 1 Marepianu: KBapIl, TJAHY, az0ecT, Kepamiky, TiIC,
HANIBIPOBIIHUKH, I1'€30€JIEKTPUKU, CKJIO, Tmamip, ¢idpy; iX 0coOJuBOCTI 1



BUKOPHCTaHHS.
[TonsiTTa Mpo KJeroui mMaTepiaiu, TEXHIYHI piIUHH, JTakodapOoBl Marepianu. ix
PI3HOBHIU, XapaKTEPUCTUKU, BUKOPHCTAHHS.

CPC JlepeBuHa 1 ii BnactuBocTi. BupoOu 3 nepeBunu. Minepanu 1 maTepiaau Ha
iX OCHOBI.

Po3ain 4. Texnosoris 00podxu MeTadiB i cruiaBis
Tema 4.1 OcHOBH panioHAJBLHOT0 BUOOPY 3ar0TOBOK.
JlaGopaTopna podora Ne6.Hananka TokapHoro Bepcrara aiisi 00OpoOKH 3a1aHOT JeTalll.

CPC Merton BHUKOHAHHS 3aroTOBOK JUIsl JETaJed MAIWH BU3HAYAETHCS
NpPU3HAYEHHSM 1 KOHCTPYKIIEIO JeTaji, MarepiajJoM, TEXHIYHUMU BUMOTAMH,
MacIITabOM 1 CEpiiiHICTIO BUIYCKY, a TAKOX E€KOHOMIYHICTIO BUTOTOBICHHsS. Bubpatu
3aroTOBKY — 3HAYUTh BCTAHOBUTH CMOCIO i1 OTpMMaHHS BU3HAYUTH MPHUITYCKH Ha
00pOoOKY KOXKHOI MOBEpPXHI, po3paxyBaTH PO3MiIpU 1 BKa3aTH JOMYCKH HAa HETOYHICTH
BUTOTOBJICHHS.

Jlns paiioHaJIbHOTO BHOOPY 3aroTOBKM HEOOXIJTHO OJTHOYACHO BPaXOBYBAaTH BCl
BKa3aH1 BUIIE BUXIJHI JaH1, OCKUIbKM MK HUMHM ICHY€ TICHUN B3a€MO3B’s130K. KiHieBe
pIlIEHHS MOKHA MPUNHATH TIIBKUA MICJIA €KOHOMIYHOTO KOMIUIEKCHOTO PO3pPaxyHKY
co01BapTOCTI 3arOTOBKH 1 MEXaHIYHOT OOPOOKH B IILIIOMY.

[Tpu po3podui TII poOUThCS KOPOTKHUI aHaNI3 ICHYIOUOTO CIIOCO0Y OTpUMaHHS
3aroTOBKH Ha 3aBOoji. B aHamnizi moBuHHI OyTH BiZOOpa)keH1: eKOHOMIYHICTh CIIOCOOY B
yMOBaX 3aBOJly; TEXHOJOTIYHUIN MPOIEC OTPUMAHHS 3arOTOBKH, SKHUW LTFOCTPYETHCS
€CKI3aMM; OCHAIICHICTh TEXHOJIOTIYHOTO TPOIECY, €JIEMEHTH HOoro mexaHizamii 1
aBTOMAaTH3allli, AKICTh 3arOTOBKH, HEJOJIKA B TEXHOJOTIYHOMY IMpPOIlECi, MPUUYUHU
Opaky 1 METOAu MOro yCyHeHHs. BapTo TakoX BHUSBUTH OCHOBHI TE€XHIKO-€KOHOMIYHI
MOKa3HUKK TPOIECy OTPUMAHHS 3aroTOBKM Ha 3aBO/l: COOIBapTICTh, BiJICOTOK
BUKOPHUCTAHHS MaTepiany, TPYJIOMICTKICTh 1 TPOJYKTUBHICTh HA OKPEMUX OTIEpaIlisiX.

ITepepaxoBani (akTopu CiIii BpaxoBYBaTH 1 MpPHU CAMOCTIMHIA po3poOiri
3arOTOBKM Ha OCHOBI KpecieHHs jaetaii. PoOoTa BeneThbcs y Takiil MoOcigoBHOCTI: 1)
BUOMpAETHCS BHJ 3arOTOBKM 3 ypaxyBaHHSAM (akTopiB, M0 BHU3HAYAIOThH
eKCIUTyaTallliiHI XapaKTepUCTUKH JAeTajl, TUIl BUPOOHUIITBA, EKOHOMIIO METaly Ta iH.;
2) Ha BCi OOpOOIOBaHI TMOBEPXHI NMPHU3HAYAIOTHCS, a HA JEAKI — PO3PAXOBYIOTHCS
aHAJIITHYHUM CIIOCOOOM MPHUIYCKH Ha 00pOOKY; 3) BUKOHY€ETHCS KPECICHHS 3arOTOBKH 1
HiApaxoBYeThCs i Maca; 4) po3paxoBYETHCS BapTICTh 3arOTOBKH.

[Hoai mouinbHO 3pOOWTH 3ICTABIEHHS JBOX MOKJIMBUX CHOCOOIB OTpUMaHHS
3arOTOBKH, SIK 11€ POOUTHCS MPU MOPIBHAHHI CIIOCOO0Y, IO MPOMOHYETHCS, 3 ICHYIOUUM
Ha 3aBOj1 (3 METOIO BUOOPY ONTUMAJIBHOTO).

Haii6inpm gacto mpu mpoektyBaHHI TII 3acTOCOBYIOTH 3aroTOBKH 13 MpOKary,
IITAMITIOBaH1 3arOTOBKH 1 BIJNIMBKU. 1]e BH3HaYaeThcs TOIO 0OCTaBHHOIO, IO HA IIl BUIH
3arOTOBOK PO3p00JIeHI MPEHCKYpaHTH 1 METOAMKA TEXHIKO-€KOHOMIYHOTO PO3PaXyHKY
BapTOCTi 3aTOTOBOK.

Tema 4.2 O0poOka THCKOM.

Ocob6mmBocTi mutacTU4yHOI  Jedopmariii  metaniB. HarpiBajibHi  NpUCTPOI.



di3uyHa CyTHICTh MIaCTHUUHOI Aedopmarii. PakTopH, AKi BILIUBAIOTH HA TUIACTUYHICTD
MeTana. BB xomomHoi 1 rapsdoi aedopmariii Ha CTPYKTYpY 1 BIIACTUBOCTI METAIYy.
Temneparypuuii iHTEpBaa 0OpoOKH THUCKOM. HarpiBajpHi medi 1 eJeKTpoHarpiBajibHi
IIPUCTPOI.

CytHicth npokaTku. [1o310BkHS, MonepedHa 1 koca rnpokaTtka. bygosa 1 tunu
BaJIKiB. By/10Ba 1 TUTIM MIPOKATHUX CTaHIB. 3arajbHa cXeMa TEXHOJOTTYHOTO MPOIECy
y npokatHux 1exax. CoprameHT npokatHux BupoOiB 3a JIECTom.

CyTHICTh TIpOIleCy BOJIOUIHHS. BOJOYMIBHHMI 1HCTPYMEHT 1 OOJagHaHHS.
Bonouunehi cranu. [Ipoaykiiis, 110 BUPOOISETHCS.

BinbHa KOBKa, IITaMITyBaHHS 1 MPECyBaHHS METaNIB.

CyTtHicTh mporiecy KoBKH, cdepa BuxkopuctanHs. OCHOBHI omeparii BiIbHOI
KoBKH. Py4Ha 1 MammHHa KOBKa, 00JaIHaHHS 1 IHCTPYMEHT, SIKUH BUKOPHUCTOBYETHCH.
[Iponykuis. Buau nporeciB mrammyBands. CyTHICTb, epeBaru 1 Hepomiku. ['apsiue
o0’emue mramnyBanHd. llltammyBanbhai Monotu 1 mpecu. OO6poOHI omepaiii micis
00’€MHOTO MITaMITyBaHHS. XoOJIoAHE O00’€MHE 1 JIMCTOBE INTaMITyBaHHS, cdepa
BUKOPHUCTAHHS, OCHOBHI MOAUIAIOYl 1 (PopMo3MiHIOIOUl orepalii. [HCTpyMeHT i
oOnagHaHHS, sIKI BAKOPUCTOBYIOTHCS.

CytHicTh nporiecy npecyBanHs. [Ipsme 1 3BopoTHe npecyBanHs. OOnagHaHHS 1
1HCTPYMEHT, IPOAYKIIisi BUPOOHHUIITBA.

IpakTuHa podora Ne3.Po3poOka KpeclIeHHs ITaMIIOBKH 33 KPECICHHSIM JIeTalll.
IIpakTuyna podora Ned.IlpokaTHi cTanu 1 iX BUKOpUCTaHHS (Ha 6a31 OMOPHOT CXEMU)
CPC ®i3uuni ocHOBU 00pOOKH METaIiB THCKOM.

Tema 4.3 JIluBapHe BUPOOHUITBO.

3arajpHl TOHATTA MPO JIMBapHE BUPOOHUIITBO. BI/IpO6HI/IHTBO BUJIMBKIB Y
MIIAHO-TIMHSIHUX  (opmax. CyTHlCTB JIUBAPHOTO BI/IpO6HI/IHTBa 1 #ioro poib y
MamuHOOyAyBaHHl. DopMyBanbHI 1 CTepkHeBI Marepianmm 1 cywimi. Cmocobm ix
BUrOTOBJIEHHA. OcHAcTka ISl JUTTS y MIIIAHO-TIWHSAHI (OPMH: ONOKH, MOJENI,
CTEpKHEB1 SIIMKHA, MOJEIbHI 1 KOOPAWHATHI IIUTH. JIMTHUKOBA cucTeMa, MPUOYTOK.
[Tocni10BHICTh TEXHOJOTIYHOTO MPOLECY JUTTA y JBOX onokax. CrocoOu MalrHHOTO
dbopMyBaHHS MIIAHO-TJIUHIHUX CYMIIICH.

Knacudikaris cnemianibHux cnoco0iB JUTTS. JIUTTa y kokuib. OOnagHaHHS 1
chepa BukopuctaHHs. TeXHIKO-€KOHOMIYHI TOKA3HUKU JIUTTA Y KOK1Ib.

[lenTpoOi>kHe NUTTSA. MamwHM I8 HEHTPOODKHOTO JUTTS, HOTO HEMOJIKH 1
nepeBard. JIurtsa mig tuckoMm. CyTHICTH METOy. MamuHu 3 XOJOIHOIO 1 Tapsyor .
KaMmepoto npecyBaHHs. [lepeBaru 1 HEMOMIKA JTUTTS i THCKOM.

JIuTtts 3a MomensaMHu, IO BHUIUIABISIIOTHCA. BHUIOTOBIECHHS MOIENEH 1
JUTTHOBUX (POPM.

Cdepa BukopuctanHs 1 Marepianum o0onoHkoBuXx ¢opm. [lpuctpoi mis
BUTOTOBJICHHS 00010HOK. Heomiku 1 mepeBaru JaHOTo BULY JTUTTSL.

Temmnepatrypa 1 TepMiIHM OXOJOMKEHHS BUIMBKIB. CriocoOu iX 100yBaHHS.
BubuBanHs BUIMBKIB 3 (OPM 1 CTEP>KHIB 3 BUWJIUBKIB. OUUIIIEHHS BUJIUBKIB - CYTHICTh
1 cnocodu. O6poOtOBaHHS 1 3aUUTYBaHHS BUJIMBKIB. KOHTPOJIb SKOCT1 y JIMBAPHOMY
BUPOOHUIITBI.



CPC IligroroBka 1 3aJIuBaHHS JIUBapHUX CIUIaBiB. [aBuibH1 arperartu.

[IpakTuuna podora Ne 4.03HallOMJIEHHA 3 TEXHOJIOTI€I0 BHUPOOHUIITBA
BUJIMBKIB Y Pa30BI1 MIIIAHO-TJIMHAHI (POPMHU 1 CcTieIiaIbHUMH METOIaMU JIUTTS.

I[IpakTnuna po6ora Ne 5. Po3poOka KpecieHHS BWIMBKA 3a KPECICHHSIM
JeTadnl.

Tema 4.4 3paproBaHHA | NasAHHSA MeTAJIB.

3BaproBajibHE BUPOOHHUITBO. 3arajbHi BIIOMOCTI TPO 3BaprOBaHHS METAiB.
Crocobu 3BaproBanHsl TutaBieHHsSIM. CyTHICTh 3’€JHAHHS MeETaliB 3BapKolo. Buam
3BApKM Y 3aJIeKHOCTI B TemrepaTypud HarpiBaHHs; (akTOpH, IO BIUIMBAIOTh Ha
AKICTh(CXeMaTU4HO). Tumu 3BapHUX MIBIB 1 3’e¢AHaHb. PyuHa myrosa 3Bapka. Enexktpoau
1 iX MOKpHUTTsI. ABTOMaTH4YHA 3Bapka mij mapom Qurocy. JlyroBa 3Bapka y ceperoBHIIi
3aXMCHUX rasiB. ['a3oBa 3Bapka 1 pizanHs MeTaniB. Chepu BUKOPUCTaHHS CIIOCOOIB, 110
nepepaxoBani. [11a3moBa i mpoMeHeBa criocodu 3BapKH, iX mepeBart.

Crioco6u 3BaproBaHHS THCKOM.

ToukoBa 1 ponukoBa (IIOBHA) E€IEKTPO3BAPKU. PI3HOBUAM CTUKOBOI 3BapKH.
HudysiitHa 3Bapka y Bakyymi. TepMmiTHa 3Bapka. Mammnu 1 o0nagHaHHA ISl 3BapKH,
PEXKUMHU.

[Tasius metaniB. KOHTpOib SIKOCTI 3BapHUX 3’ €THAHB.

®izuyna cyTHicTh mporecy JsasHHA. Cdepa BUKOPUCTaHHS, BIAMIHHICTH BiJ
3Bapku. TBepai 1 M’ski mpumoi, ix ckman 1 mapku 3a JIECTom, ®mrocu, ix
npu3HadYeHHs. TeXHOIOTIYHUI MpoIlec MasHHSA M SIKUM 1 TBEPIUM TPHUTIOSMHU.

SkicTe mBIB 1 3BapHUX 3’€aHaHb. OCHOBHI Buau Opaky. CrocoOu KOHTPOJIIO
3BApHUX MaTepialiB 1 KOHCTPYKIiM. MexaHiuHI BUNPOOyBaHHA 1 Metaynorpadiui
JOCTiPKEHHS 3BapHUX 3’ € THaHb. MeTOIU KOHTPOJIIO:pPEHTI€HIBChKUMN, yIbTPA3ByKOBHH,
MarHiTHUM Ta 1HIII.

CPC [Ilna3moBa, eJEKTpPOUUIAKOBA, I1HIII BHAM 3Bapku. llasHHsA MeTauiB.
KoHnTponb aK0cTi 3BapHUX 3’ €THAHb.

Tema 4.5 [lopomkoBa MeTaJypris.

MertaneBi mnopomku. BupoOuunrso sgeraneit 3 mopoikiB.Cxema ofepxaHHsS
BUpOOIB 3 MOpoIIKiB. Ponb mopomkoBoi MeTamyprii y cydacHii Haymi 1 TEeXHILI.
[Mpuxmagu HaWOLIBII XapaKTEPHUX BHUAIB MPOIYKIl MOPOLIKOBOI MeETalyprii.
Opnepxanss 1 GopMyBaHHSA METaMIYHUX MOPOIIKiB. CIiKaHHS.
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JlonarkoBa

6. MeToaunuHi BKa3iBKH J10 Ja00paTopHUX poOIT 3 Kypcy TexHomoris KOHCTPYKIIHHUX
MaTepialmiB Ais  CTYyAEHTIB cremianbHocTi: 133 Tamy3eBe MammHOOyIyBaHHS
cnemiamizanii TexHomoris 00poOku MaTepialiB Ha BEpCcTaTax 1 aBBTOMAaTUUHUX JIHISX.

7. MeTonu4Hi BKa31BKH 10 MPAKTUYHUX POOIT TexHOoIoris KOHCTPYKIIITHIX MaTepialiB
Ui CTyAEHTIB chemianbHocTi: 133 Tamy3eBe wmammHOOyyBaHHS —creriaiizarii
TexHosoris 00poOKM MaTepiajiB Ha BepcTaTax 1 aBTOMAaTHYHMX JIHISIX.

PN R L=

METOAWUYHE 3ABE3IIEYEHHA JUCITAIIITHA

KOHCIIEKT JICKIIIH BUKJIaJa4a;

HaBYaJIbHI BiJIeOPUIBMU;

HaBYaIbHI IJIAKATH;

METOAUYHUMN MTOCIOHUK JJISI CAMOCTIHHOT pOOOTH CTYACHTIB;
METOAUYHUMN MTOCIOHUK JJIS MPAKTUYHUX 3aHSTh;

THCTPYKIIi JUIsi BUKOHAHHS J1a00paTOpHUX POOIT;

3aBAaHHS I TECTOBOTO KOHTPOJIIO 3HAHB CTY/ICHTIB;
3aBJJaHHSI JIJ11 BAKOHAHHS KOMIUIEKCHOT KOHTPOJIbHOT pOOOTH.
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