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HHOACHIOBAJIBHA 3AIIMCKA

[Iporpamoro  nucuumuiind  «TexXHONOTrIA  KOHCTPYKIIIWHUX  MaTepiaidiB 1
marepianio3HaBcTBo» (TKM), y BigmoBigHocTi g0 cnemiansbHocti 131 Ilpukmaana
MexaHika crerianizamii OOCIyroByBaHHS BEpPCTaTIB 3 MPOTPAMHUM YIPABIIHHAM 1
pPOOOTOTEXHIYHUX KOMILIEKCIB, TepeadadyaeTbCsi BUBUYEHHS METAIYPrii YOpHHUX 1
KOJbOPOBUX METalliB, METAJIO3HABCTBA 1 TEPMIYHOI OOpPOOKH, KOHCTPYKI[IMHUX Ta
IHCTpYMEHTAJIbHUX CTaje 1 CIJIaBiB, HEMETAJIeBUX MarepialiB, JHMBAPHOTO
BUPOOHUIITBA, 00p0oOKa METaJIIB TUCKOM 1 3BapIOBAIIBHOTO BUPOOHHIITBA.

Kypc TKM Binirpae oaHy 3 HallBaXXJIMBIIIUX POJIEH Yy MiJATOTOBII CIHEIIaTiCTIB
MaIMHOGYAiBHOTO mpodinto. Moro OCHOBHE 3aBIaHHS: HAJATH CHCTEMY 3HAHb i BMiHb,
mo 3a0e3MevyloTh 3arajbHy TEXHOJOTIYHY MIATOTOBKY CTYJIEHTIB. 3HaHHSA, SKI
OJICPKYIOTBCSL Y TpOIleCi WOTO 3acCBOEHHS, € 0a30l0 I BUBUYEHHS JUCIMIUIIH
cnemianbHOro 1UKIY: «TexHomoria MammHOOyayBaHHs», «Bepcratuy, «Marepianu 1
iHCTpyMeHTH» Ta iH. KpiM TOro, y HOBHUX E€KOHOMIYHHUX YMOBaX pO3pOOKa HOBUX
KOHCTPYKIIIHHUX MaTepiaiiB, 1X €KOHOMisl 1 pallioHaJlbHe BUKOPHCTaHHS HaOyBarOTh
0COOJIMBOTO 3HAYEHHS .

Y pe3yJbTaTi BUBYEHHS QUCHMILUIIHA CTY/IEHTH NOBUHHI:

- 3HATU OCHOBHI BIJIOMOCTI MPO CHOCOOU ojepkaHHS 1 0OpoOKM MeTalliB, IIacTMac,
JIEPEBUHM Ta 1HIIMX KOHCTPYKIIHHUX MaTepialliB; MEXaHIuHi BJIACTUBOCTI 1 MEXaHIYHI
XapaKTEPUCTHKN MaTepialliB, iX MaKpo- 1 MiKpo-0y1oBy, chepu 3acTocyBaHHS; OYI0BY
BUIIPOOYBAJILHOTO OOJaJHaHHSA Ta WOTO MOKJIMBOCTI; OCHOBHI HAmpsIMKH HayKOBO -
TEXHIYHOTO TpOrpecy y MAif raiy3i; MOXJIMBOCTI PO3pOOKM HOBUX MaTepialiiB 3a
3aJJaHUMH BJIACTUBOCTSIMH;

- BMiTH  mpamroBaTd 3 JabopatropHuM  OOJaAHAHHAM  (TBEpIOMIipaMu,
MeTasiorpadiyHIM MIKPOCKOIIOM, PO3PMBHUMHU MallMHaMH, My(eIbHUMH NeYaMH Ta
1H.);BU3HAYaTH BHYTPIIIHIO OyJOBY MeTadiB 1 CIUIaBiB, PEKOMEHAYBaTH HEOOXIiTH1
PeKMMH TEpMO- Ta IHIIMX BHUAIB OOpOOKHM CTalli Ta 4YaByHYy; MiIOMpaTH MapKu
MaTepialiB ISl PI3HUX JIeTalied 1 1HCTPYMEHTIB; MpPaBWIbHO BHUOWUpPATH METO
OJiepKaHHS 3ar0TOBOK, iX po3Mipu 1 GOpMHU; CAMOCTIHHO MOMOBHIOBATH CBOI 3HAHHS Y
rajgy3l TeXHOJOT1i KOHCTPYKIIMHUX MaTepiayiB; OpPIEHTYBAaTHUCS y HOBIM 1HQopmarlii;
0auUTH NMEPCIEKTUBY PO3BUTKY OCHOBHUX Tally3ed MPOMUCIOBOCTI, IO XapaKTEpHIi s
paiiony 1 obJacri.

Jlis  3aKpilieHHs TEOPETUYHOTO Marepiairy Nporpamoio Hepez[6aqa€TLC$I
OpOBEJCHHS Ja0OpaTOPHUX 1 NPAKTHYHUX pOOIT, OJAHIET KOMIUIEKCHOI 1 JBOX
000B’SI3KOBUX KJIACHUX KOHTPOJIBHUX poOiT. Liif % MeTi CyXHUTh 1 camocTiiiHa poOoTa
CTyIeHTIB. Marepial, 110 BUHECEHUI Ha CaMOCTIiiHY poOOTy, TUM YH IHIIUM YHHOM
JIOTIOBHIOE OCHOBHUW MaTepiajd 3a MEeBHUMH pO3JUIaMU; Ui KOTO YCIIIIHOTO
3aCBOEHHS IMITOTOBAHUM BIAMOBITHHUI MMOCIOHUK.

VY mporeci BUKIAAaHHS NUCHUILTIHM, Mepen0avyaeTbcsi BUKOPUCTAHHS HAOYHHUX
MOCIOHUKIB, JEMOHCTpaIliiHuX (QiapMiB; 3BepTaeThcs yBara cryneHTiB Ha JICTY,
JOTPUMaHHS €IMHOI TEPMIHOJIOTI, MPaBWJI TEXHIKA O€3MeKH, MPOMMCIOBOI caHiTapii 1
MOKEKHO1 OE3MEKH.

Oxpemi 3MiHHM TporpaMu (PIKCYIOTBCA Yy OCTaHHBOMY PO3AiIl  poOodoi
HABYAJIbHOI MPOTpaMu 1 3aTBEPIKYIOThCA aIMIHICTPAIIIEI0 KOJIEIKY.
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Kypc TexHoJi0risi KOHCTPYKUINHUX MaTepiajiB Ta MaTepPiaJl03HABCTBO

Po3ain 1. Merayprisi 4OpHHX i KOJIbOPOBHX
MeTaliB

Tema 1.1BupoOGHUIITBO YaByHY 1 cTajl

Tema 1.2 YaByHu

Tewma 1.3 Byrnenesi craii

Tema 1.4 JleroBani Ta IHCTpyMEHTaJIbHI CTal
Tema 1.5 KombpopoBi MeTanu Ta CIjiaBu
Po3ain 2. Koncrpykuiitni maTepiaau ta
MaTepiao3HaBCTBO

Tema 2.1 bynoBa Ta kpucTtasizalis MeTaliB
Tema 2.2 OcHOBHI MOHSTTS PO CILIaBU
Tema 2.3 Tepmiuna oOpoOka cTajii Ta 4aByHY

Tema 2.4 XiMiuHa Ta XIMIKO-TepMiuyHa 00pOOKa
METaJiB Ta CIUIaBIB

Tema 2.5 Tepmomexaniuna oOpoOka
Tema 2.6 HemeraneBi KOHCTPYKIIiiHI MaTepiaiu

Po3aisn 3. BupoOHMIITBO 3ar0TOBOK
Tewma 3.1 OcHOBH paIioOHaTEHOTO BUOOPY
3ar0TOBOK

Tema 3.2 O6poOka THCKOM

Tema 3.3 JIuBapHe BUpOOHUIITBO
Tewma 3.4 3BaproBaHHS 1 MasTHHS METATIB
Tema 3.5 TlopormikoBa MeTanypris
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Pazom

162 | 72 | 20 | 10 | 60




3MICT IUCHUTIJIIHU
Beryn. 3aBnaHHs, mpeaMmer i MeTon Kypcy «TexHomoris KOHCTPYKIIMHUX
MarepiajliB Ta MaTepiaJO3HABCTBO» SK HAYKOBOI JMCIUIUIIHHU, 11 3B’S30K 3 1HIIUMU
qucUUILTiHAaMU. PoJjib 4OpHUX, KOJLOPOBUX METAJIB 1 HEMETAJIIYHUX MarepiajliB y
HApOAHOMY TOCTOJAPCTBi, MEPCIEKTUBU iX PO3BHUTKY 1 palliOHaJbHE BUKOPHCTaHHSI.
KopoTtka icTopruHa 10BiIKa MPO pO3BUTOK METATYpPrii, BAPOOHUIITBO KOHCTPYKIIHHUX
Ta IHIIMX MaTepiaiB.

Po3zain 1. Meranyprist 4OpHHEX I KOJILOPOBHUX METAJIB
Tema 1.1. BupoOHMITBO YaBYHY i cTaJti

Buximni matepiany 1 iX TATOTOBKA J0 JTOMEHHOI IJIaBKH. byaoBa HOMEHHOI
nevi, JOMOMDKHI mpucTpoi. PDi3UKO-XIMIUHI MpoOIecH, L0 BiAOYBAlOTHCS y JIOMHI.
[Iponykiist mOMEHHOTO BHUPOOHUIITBA 1 11 BUKOPUCTaHHS. TEXHIKO-EKOHOMIYHI
MOKA3HUKH IOMEHHOTO Mpoliecy, oro inteHcudikamis. CyTHICTh epepoOKH YaByHY Y
ctanb. IlociigoBHICTh mpoliecy 1 BuXiaHi Marepianu. bymoBa 1 po6oTa KHCHEBOTO
KOHBEPTOPA, MapTEHIBCHKOI 1 JIEKTPUYHMX TIeUeid; X MOKa3HUKH, AKicTh cTam. Crami
CTHOKIMHI 1 KWIUIAYi; crmocoOu po3kucieHHs craimi. PosnmuBka crami. Tpamgumiiiai
CIIOCOOM PO3JIMBKU:3BEPXY 1 CU(POHOM.

CPC Tlpsime (mo3aioMeHHE) ofiep>kaHHs r'y0uacToro 3ajisa.

CPC BupoOHHUIITBO CTajll B €IEKTPUYHHUX IT€YaX.

CPC CyuacHni cioco6u po3nuBku ctaii. bymosa 3nvBka.
Tema 1.2YaByHu.

Knacudikaiis auBapHUX YaBYHIB: Cipl, BUCOKOMIIHI (MoaudikoBaHi), KOBKI.
Cipuu yaByH: CTPYKTYpa, BIACTUBOCTI, MapKyBaHHs, c(pepa BUKOPUCTAHHS.

Bucokominauii yaByH. TexHosioris BuUpoOHMIITBA. MapKyBaHHS 1 MEXaHiuHI
BractuBocTi 3a JIECTom. CtpykTypa, BUKOPUCTAHHSI.

KoBki wyaBynu. Pexum Binmamy OuUtoro uaByHy. MapkyBaHHS, MEXaHI4HI
BrnactuBocTi 3a JIECTom. Bukopucranus.

CPC JluBapHi uaByHH. AHaJi3 BUKOPUCTAHHS TUBAPHUX YaBYHIB.

JlabopaTopna po6ora Ne 1.MikpoaHami3 CipuX, MOJIOBUHYACTUX, KOBKHX Ta
BUCOKOMIITHUX YaBYHIB .

Tema 1.3 Byrueuesi craii.

Knacudikanis KOHCTPYKIIHHUX cTaneil: OyJiBesbHI, M0 MOKPAILLYIOThCS, 110
HEMEHTYIOTbCS,  MPY>KUHHO-PECOPHI,  AaBTOMATHI,  INAPUKOMIAUIMITHUKOBL.  iX
IpU3HAYEHHs, BiacTuBOCTi, MapkyBaHHa 3a JECTom, XimMiuHMI  cKiaf,
TepMOOOpOOKa.

IIpakTuyna podora Nel. BuGip 1 anani3z Mapku ctaji ajs 3aaHol JeTal, [0
NPAITIOE Y TICBHUX YMOBaX.



CPC Knacudikaris KOHCTPYKI[IHHUX CTaJieii:aBTOMATHi,
IAPUKOITI IITATTHUKOBI.

CPC Craii 1 crtaBé 3 0COOJIMBUMH BJIACTHBOCTSAMMU.

Tema 1.4JIeroBasi Ta iIHCTpPyMeHTAJIBbHI CTaJII.

Knacudikamist 1HCTpyMEHTaJbHUX CTaled 1 CIUIaBiB: BYIJIENEBl, IO HE
IPOrapTOBYIOTHCS; JIETOBaHI, 1110 MPOTapTOBYIOTHCS; AJI1 BUMIPIOBAILHOTO
IHCTPYMEHTY, IITaMIIOB1, IIBUKOPi3aJIbHi, TBEP/1 MOPOIIKOBI CIIaBHU. X MPU3HAUYCHHS,
BJIacTUBOCTI, MapkyBaHHs 32 JIECTowMm, XiMiuHU# CKJIa1, TepMOOOpOOKa.

CPC Knacudikarisi iHCTpyMEHTAJIbHUX CTaJleH 1 CIUIaBIB.
Tema 1.5KoabopoBi MeTasn Ta CIUIaBH.

BrnactuBocti mini 1 11 BUKOpHCTaHHA y 4yucToMy BHUIJsAl. CIutlaBu Ha OCHOBHU
Mifi: TaTyHi 1 OpoH3H, 1X ckiaf, npu3HadeHHs 1 Mapku 3a JJ[ECTowm.

BrnactuBocti ymcTtoro amoMmiHito 1 Horo BukopucTaHHs. CIUiaBU allfOMIHIIO:
JITIHHI 1 10 nedopMyroThes. iX npusHadeHHs 1 mapku 3a JIECTom. Tepmiuna oOpoOka
AJIFOMIHIEBUX CIUIABIB.

OcoOmuBOCTI KOTBOPOBUX PYI, METOAM iX 30aradeHHs, OJEpX aHHS Mii
nipoMeTanypridiiuM crnocoboM. TexHonmoriyHuil mpoiiec BUPOOHHUIITBA ANIOMIHIIO:
MOHATTS PO METAYPTiiO 1HIIUX METaJIIB (TUTaHy, MarHilo).

KopoTko mpo teopito koposii. KoposiitHocTiiiki 1 »kapocTiiiki ctaii (XpOMHCTI
cTani (epuTHOr0 1 MapTEHCHUTHOTO KJacy, XPOMOHIKENEBI - ayCTEHITHOTO Kiacy).
[TOHATTS PO >KapPOMIIHICTD, KAPOMIIHI CTalli (XpOMOHIKEJEBl, CLIbXPOMH, KOTEJIbHI),
iX aHai3 1 BUKOpUCTaHHS Ha 0a31 onopHOoi cxemu. CIijlaBu Ha OCHOBI HIKENIO 1 XpoMy,
TYT'OIUIaBKi CIJIABH.

MaruiToTBepi 1 MarHiToM'siki ctaji 1 MaTeplaJm Crani 1 crutaBu 3 BHCOKHUM
omopoM. CruiaBu 3 OCOOJMBUMH TEIUJIOBUMHU 1 MPYNKHUMH BIACTUBOCTSMHU.
Buxopucranss, BIaCTUBOCTI 1 MApKH CTaJIeH 1 CIIJIaBiB, IO TIEpepaxoBaHi.

CPC Turas 1 #ioro crutaBu. BracTuBiCTh 1 BUKOPUCTAHHS TEXHIYHOTO TUTAHY.
CrmutaBu TuTany, kinacudikariis. TepmooOpoOKa, BAKOPUCTAHHS, MApPKyBaHHS 32
JECTom. AaTudpukiiiiiai criaBu, BUMOTH, K1 O HUX CTaBIsAThCs. Buau
aHTU(PpUKLIHHUX cTuTaBiB. bab0iTH HA OCHOBI AJIFOMIHIIO, CBUHIIIO 1 IIUHKY;
aHTU(PPUKIIIIHI YaBYHHU.

Po3ain 2. KoncTpykuiiiHi MaTepiajam Ta MaTepiajl03HABCTBO

Tema 2.1 BynoBa Ta kpucrTaJjizauisi MeTaJiB

Meranun Tta ix xknacudikaris. OCHOBHI BJIACTHBOCTI METalliB: MEXaHiuHI,
¢13uuHl, XiIMiYHI, TEXHOJIOT1YHI, E€KCIUTyaTalliiHi, IX 3HAYeHHs IMiJ 4Yac BHOOpY
MaTepialiB IS BUTOTOBJICHHS iHCprMeHTiB 1 getanedt MammH. MexaHiuHI METOIU
BUIMIPOOYBAaHHS: Ha TBEPJICTh, YAAPHY B’SA3KICTh, PO3PHUB. YMOBHA Jiarpama Hampyr,
XapaKTepUCTHKa MIIHOCTI 1 IUIACTHYHOCTI, $KI BU3HAYalOTh 3 ii JOMOMOTOIO.
BumnpoOyBanHs MertanmiB Ha BTOMY, KpuBa Bemiepa, BH3HAa4YeHHA TpaHUI



BUTpUBAIOCTI.  DI3UKO-XIMIYHI 1  TEXHOJOTIYHI  METOAM  BHUIPOOYBaHHS
KOHCTPYKLIHHUX MaTepiaiB.

JlabGopaTopHa poooTa Ne2. BunpoOyBaHHs MeTaiB 1 CIUIaBiB HA TBEPAICTH 3a

criocobom bpinens.
JlabopaTopHa podora Ne3. BunpoOyBaHHS MeTaiB 1 CIUIaBiB Ha TBEPAICTH 3a
ciocobom Poxserna.

IpakTnuna podora Ne2. [ToOyg0oBa KpUBUX OXOJIO/KEHHS 1 HAarpiBaHHS 3aJ1130-
BYTJICIICBUX CIJIABIB.

CPC Jledextn y peanbHUX KpUCTAJIaX 1iX BIUIMB HA BJIACTUBOCTI METaJIIB.

Tema 2.20CHOBHI OHATTSH NPO CIVIABH

[Tonarts mpo amopdHy 1 KpucTaliuHy OYyI0BY TBepAux Tul. BiacTuBicTh
13oTponii. Tumm KpuUCTaATIYHUX PENNTOK, iX MapamMeTpu, SBHUIA aJOTPOImi 1
dbepomaranetusmy. @Da30Bi TEPETBOPEHHS y MeTanax. KpuBi  OXOJOKEHHS,
KPUTHYHI;TOYKH. MexaHi3M KpucTali3alii YuCTUX METaliB; 3epHa 1 AeHapuTH. JIiHiiHI,
MOBEPXOBl, 1HII HEJIOCKOHAJIOCTI pealbHOi OyIOBM KpHUCTamiB, iX 3B’A30K 3
MEXaHIYHUMU BJIACTUBOCTSIMHU METAIB.

BbynoBa MeTtaniuHuX CIIaBiB; CUCTEMa, KOMIIOHEHT, (a3a. Po3unHHICTh MeTaliB
oJluH B oAHOMY. [IOHATTS mpo MexaHIYHy CyMilll, TBEPAHMA PO3UMH 1 XIMIYHE 3'€THAHHSA
JIBOX KOMIIOHEHTIB.

[Tonsartss npo miarpamu ctany (JC) monpiiinux cruasiB. JIC mepuioro Tumy,
npaBwio ¢a3 1 mpaBwio Baxkend. JIC 2 1 4 Tumy; MOHATTS MNPO 1HII BUAM Jiarpam.
Jliarpamu cTaHy CKJIaJI-BIacTUBOCTI (iarpamu KypHakoBa).

AJIOTpOIHI TepeTBOpeHHs y 3amizi. CTPYKTYpHI CKJIAJ0Bl 3ali30BYTJICLHIEBUX
CIUIaBIB: (pepHUT, ayCTEHIT, [EMEHTUT, rpadiT, nmepmT 1 JeneOyput. Jliarpama crany
3am3o-nieMeHTuT. [lepBuHHa 1 BTOpuHHA Kpuctam3amis. Krnacudikamis 3amizo-
BYTJICIICBUX CILIABIB: CTaJ-€BTEKTOI I, 10-1 3ae€BTEeKTOIMHI; 0111 YaBYHU - €BTEKTUYHI,
10 - 1 3aeBTekTHYHI. [100y0Ba KPUBHUX OXOJIOMKEHHS 1 HArpiBaHHS; IEPETBOPEHHS, SIKI
BiJI0YBAIOTHCS Y CTPYKTYp1 CTasiel 1 4aByHiB.

JlabopaTtopna podora Ne4. Mikpoanaii3 3a/1i30ByTJICIIEBUX CIUIABIB — CTaleH y
pIBHO BaroBOMY CTaHi.

CPC BmuiuB Ha TOYKH JiarpaMu JETYIOUUX eleMeHTiB. [loHSITTs mpo miarpamy
CTaHy 3ami30-rpadir.

Tema 2.3 Tepmiuna o0poOKka cTaJjii Ta YaByHY

Knacudikaiiis BUIIB TEpMIYHOT OOpPOOKH, CTPYKTYpPHU, SIKI YTBOPIOIOTHCS Y
MpoIIecl MepeoxoiomKkeHHs aycTeHiTy. [lonsaTtsa npo C-noniOny aiarpamy. [lepmitae 1
MapTEHCUTHE TMEPETBOPEHHS.

Bignan nepioro i apyroro poay, HopMmani3zaiis. Bubip remnepatyp HarpiBaHHs
JI0- 1 3a€BTEKTOITHOT CTaJll, ME€Ta, CTPYKTYPH O 1 Micisi 0OpOOKH.

[loBHe 1 HemoBHE rapTyBaHHS cTajgl. OCHOBHI TEXHOJOIIYHI BJIACTUBOCTI, IO
XapaKTepU3yloTh  TapTyBaHHA:OXOJO/DKYIOUE  CEpEeIOBHINE,  3arapTOBaHICTb,
IPOrapTOBAaHICTh, KPUTUYHUNA JlaMEeTp 1 KpUTHYHA MIBUIKICTh rapTyBaHHsI. Crocoou



raptyBaHHs. Biamyck crtami 1 #oro pi3HOBUAM (HU3BKUHM, CEpeAHii, BHCOKHIA).
B3aemM03B’s130K KIHIIEBUX CTPYKTYp 3 BIAcTHBOCTAMHU. OcoOIMBOCTI TepMOOOPOOKH
JIETOBAHUX CTaJIeH 1: TUBApPHUX YaBYHiB.

JlaGopaTopHa podora Ne 5. Tepmiuna 00poOKka ByTJIeIeBOi CTaIl.
CPC Anani3 i npakruune pukopucranus J[C Fe-Fe;C.
Tema 2.4 XimiuHa Ta XiMmiko-TepMiuHa 00poOKa MeTaJIiB Ta CIIABIB

Ximiko-tepMiuHa o0pooka metaniB (XTO). CyTHICTh, TPU3HAYECHHS 1 OCHOBHI
nporecu XTO. IlemenTairis, a30TyBaHHS 1 11aHyBaHHA ctaii. Judysifina meTanizamis:
XpOMYBaHHS, aJdiTyBaHHs, CUINI[yBaHHS Ta IHII; BJIACTUBOCTI, Kl JOCSTAIOThCS 3a
JIOTIOMOTOI0 ITMX MPOIECIB.

Tema 2.5 TepmomexaHiuHa 00poOka

TepMmoMmexaHiuna ofpobka (TMO) .JlominbHiCTh BUKOpucTanHs TMO 1 ii
pe3ynbTaTi. Husbko- 1 BucokoremnepatypHa TMO. Oco6imBoOCTI TeMnepaTypHUX
pexumiB. Di3U4HA CYTHICTB, IO CyNIpoBOKYe nporiecu B TMO 1 ITTMO,
MOPIBHSUIbHI BJIACTUBOCTI CTaII.

Tema 2.6 HemeTtaJsieBi KOHCTPYKIIiiiHI MaTepiaan

3Ha4YeHHs JEPEBUHHM Y HApPOJHOMY rocromapcTsi. ['0JIoBHI po3pi3u cTOBOYpa,
MaKpOCTPYKTypa JEpPEBUHHM. PiuH1 Kb, CEpIEBUHHI MPOMEHI, CYIWHH, CMOJISHI
xoau. MexaHi4uH1 BJIACTHUBOCTI JIEPEBUHU; BJIACTHBOCTI, SKI-BU3HAYAIOTh 11 30BHIINIHIN
BUTJISIZI; BOJIOTICTh. Bujau marepianiB 3 JIepeBUHU: NUJIOMaTepiaiu, IIMOH, CTOJISIPHI
T, (paHepa, AEPEBHUHHO-CTPYXKKOBI IUINTH, JCPEBHUHHO-BOJIOKHUCTI TumTH. Bamu
JICPEBHHH.

[InactuyHi Macu Ta ryma; TEXHOJIOT1SI BAPOOHHUIITBA AETalell 1 MpeaMETiB
noOyTy. 3arajibHi BIIOMOCTI PO TJIacTMacy, OyZoBa mnouiMepiB. PeakTuBHI MiacTMacu:
TeTIHAKC, TEKCTOJIT, BOJIOKHITH, TTPEC-TIOPOIIKH, KOMIAYH/IN; iX OyJI0Ba 1 BTACTHBOCTI.
TepmoruiacTu: moTieTusIeH, MOJICTUPOIT, GTOPOILIACT Ta 1HIII; iX BJACTHBOCTI 1 Oya0Ba.
Cnioco6u oiepkaHHsl BUPOOIB 3 TIACTMACH.

3arajibH1 BJACTUBOCTI T'yMH, BUXITHUM MaTepian JJjis ii BUpOOHUIITBA, 3HAYEHHSI
y HapOJIHOMY T'OCTIOJIapCTBI. 3arajbHa TeXHOJOT1sI BUPOOHMIITBA 'yMO BUPOOIB (Ha 6a3i
OTIOPHOI CXeMH): KayudyK-1uiactudikaiis-popMmyBaHHs-ByJKaHi3amisg. OCHOBHI BUIU
TYMH 3araJIbHOTO 1 CTIeIiaIbHOTO MMPU3HAYCHHS.

Kinei. Jlakodapbosi wmatepianu. Ckmaag 1 BiacTMBOCTI MiHepaiiB. KopoTki
BIJOMOCTI PO Taki MiHEpajlu 1 MaTepianu: KBapll, INIMHYy, a30ecT, Kepamiky, TiIcC,
HAMIBIPOBIIHUKH, I1'€30€JIEKTPUKU, CKJo, mamip, ¢idpy; 11X 0coOmuBOCTI 1
BUKOPHCTAHHSI.

[MonsiTTa Mpo KJeroui mMaTepiaiu, TEXHIYHI pIIUHH, JakodapOoBl Marepianu. ix
PI3HOBHIN, XapaKTEPUCTUKHU, BUKOPUCTAHHS.

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



Po3ain 3. BUpoOHUIITBO 3ar0TOBOK

Tema 3.1 OcHOBM panioHAJTBLHOTO BUOOPY 3ar0TOBOK.
JlabopaTopHa poboTa Ne6.Hananka TokapHOTro Bepcrara Jjisi 00pOOKH 3a7aH01 AeTall.

CPC Meton BUKOHAHHS 3arOTOBOK JUIS JIeTAled MAIIUH BHU3HAYAETHCS
NpU3HAYCHHSM 1 KOHCTPYKIIE€IO JeTaii, MarepiaioM, TEXHIYHUMH BUMOTaMH,
MacIITabOM 1 CEpiliHICTIO BUIYCKY, a TAKOX E€KOHOMIYHICTIO BUTOTOBJICHHsS. BuOpatu
3aroTOBKY — 3HAYUTh BCTAHOBUTH CMOCIO i1 OTpMMaHHS BU3HAYUTH MPHUITYCKH Ha
00pOoOKY KOXKHOI MOBEpPXHI, pOo3paxyBaTH PO3MIpU 1 BKa3aTH JOMYCKH HAa HETOYHICTH
BUTOTOBJICHHS.

Jl7ig panioHaJIbHOTO BUOOPY 3arOTOBKHA HEOOXITHO OJHOYACHO BPAxXOBYBAaTH BCl
BKa3aHi BUIIE BUXI1JIHI JaHl, OCKUTBKH MK HUIMU ICHY€ TiCHHM B3aeM03B’s130K. KiHrese
pIIIEHHS MOKHA MPUUHATH TIIBKUA MIC/ISA €KOHOMIYHOTO KOMIUIEKCHOTO PO3paxyHKY
co01BapTOCTI 3arOTOBKH 1 MEXaHIYHOT OOPOOKH B IILIIOMY.

[Ipu po3podui TII poOUThCS KOPOTKHUI aHaNI3 ICHYIOUOTO CIIOCO0Y OTpUMaHHS
3arOTOBKHM Ha 3aBo/li. B aHasi31 moBMHHI OyTH B1OOpaKEeH1: €KOHOMIYHICTh CIIOCO0Y B
YMOBax 3aBOJy; TEXHOJOTIYHHHA MpPOIEC OTPUMAHHS 3arOTOBKH, SIKUH UTIOCTPYETHCS
€CKi3aMM; OCHAIIIEHICTh TEXHOJIOTIYHOTO TMpoIlecy, €JIEMEHTH HOoro Mexadizamii 1
aBTOMaTH3allii, AKICTh 3arOTOBKH, HEJOJIKA B TEXHOJOTIYHOMY IMpPOIIECi, MPUUYUHU
Opaky 1 METOAu MOro yCyHeHHs. BapTo TakoxX BHUSBUTH OCHOBHI T€XHIKO-€KOHOMIYHI
MOKA3HUKU TPOLIECY OTPUMaHHSA 3aroTOBKM Ha 3aBOJl: COOIBapTICTh, BiJCOTOK
BUKOPHUCTAHHS MaTepiaiy, prI[OMICTKICTB 1 HpOILYKTI/IBHICTB Ha OKpEMHX onepaumx

[TepepaxoBani (akTopu CIij BPaXOBYBATH 1 Tmpu caMOCTINHIN p03po6u1
3arOTOBKM Ha OCHOBI KpecyieHHs JeTani. PoGoTa BeneThcs y Takiil mMOCHiIoOBHOCTI: 1)
BUOMpAEThCS BHJ 3arOoTOBKM 3  ypaxyBaHHSAM  (pakTopiB, 1[I0 BHU3HAYAIOTh
eKCIUTyaTallliiHI XapaKTepUCTUKH JAeTajl, TUIl BUPOOHUIITBA, EKOHOMIIO METally Ta iH.;
2) Ha BCi OOpOOIOBaHI TMOBEPXHI NMPHU3HAYAIOTHCS, a HA JEAKI — PO3PAXOBYIOTHCS
aHAJIITHYHUM CIIOCOOOM MPHUIYCKH Ha 00pOOKY; 3) BUKOHY€EThCS KPECICHHS 3arOTOBKH 1
HiApaxoBYEThC 11 Maca; 4) po3paxoBYETHCS BapTiCTh 3arOTOBKH.

[HOMI JOIIILHO 3pPOOUTH 3ICTABICHHS JIBOX MOJKJIMBUX CIIOCOOIB OTpHUMAaHHS
3arOTOBKH, SIK I1e¢ POOUTHCS TIPHU MOPIBHIHHI CIIOCOOY, 1O MPOIMOHYETHCS, 3 ICHYIOUUM
Ha 3aBOj1 (3 METOI0 BUOOPY ONTUMAJIBHOTO).

Haii6inbm gacto mpu mpoektyBaHHI TII 3aCTOCOBYIOTH 3aroTOBKH 13 MPOKAry,
IITAMITIOBaH1 3arOTOBKH 1 BIINIMBKU. 1]e BH3HaUaeThCs TOIO 0OCTaBMHOIO, IO HA IIl BUIH
3ar0TOBOK PO3pPOOJIEH! MPEHCKYypaHTH 1 METOUKA TEXHIKO-€KOHOMIYHOTO PO3paxyHKy
BapTOCTI 3arOTOBOK.

Tema 3.2 O0poOka THCKOM.

OcobmmBocti  miuacTUuHOl Aedopmarii MertamiB. HarpiBambHi mpHCTPOI.
®i3uyHa CyTHICTH MIacTHUHOI Aedopmarii. PakTopu, AKi BILIUBAIOTH HA TUIACTUYHICTD
MeTana. BB XxomomHoi 1 rapsdoi aedopmariii Ha CTPYKTYpY 1 BJIIACTUBOCTI METAIYy.
TemnepaTypuuii iHTepBan oOpoOku TUCKOM. HarpiBanbHi meui 1 eleKTpoHarpiBaibHi
IIPUCTPOI.

Cytaictb npokatku. [10310BkH, onepedHa 1 koca mpokarka. byaosa 1 Tunu
BaJIKiB. By/10Ba 1 TUIM NMPOKATHUX CTaHIB. 3arajibHa CXe€Ma TEXHOJOTIYHOIO MPOLECY
y npokaTHux 1exax. CoprameHT npokatHux BupoOiB 3a JIECTom.



CyTHiCTh mpoliecy BOJOYIHHA. BoJIOUMIBHMI 1HCTPYMEHT 1 OOagHaHHS.
Bonounnbhi ctanu. [Ipoaykiis, 1mo BUpOOIs€eThCS.

BinpHa KoBKa, ITaMITyBaHHS 1 TPECyBaHHS METaJiB.

CyTHICTB TIpoliecy KyBaHHs, chepa BUKopucTanHs. OCHOBHI ornepaliii BIIbHOTO
KyBaHHs. PydyHa 1 wMammHHa KOBKa, OOJIaJIHAHHS 1 1HCTPYMEHT, SIKUM
BUKOpHUCTOBY€EThCS. [Ipoaykitis. Buau npoueciB mramnyBanHs. CyTHICTh, TlepeBary i
Henomiky. ['apsiue 00’ emue mramnyBanHs. [lTammyBanbhi MosotH 1 ipecu. OOpoOHi
omepariii micias 00’€MHOTO INTaMITyBaHHS. XoJIoJHE O00’€éMHE 1 JIUCTOBE
ITaMITyBaHHs, cdepa BUKOPUCTAHHsS, OCHOBHI TMOAUIAIOYI 1 (hOPMO3MIHIOIOUI
omepaiiii. [HCTpyMeHT 1 06/1afHAHHS, K1 BUKOPUCTOBYIOTHCSI.

CytaicTs mporiecy npecyBansns. [Ipsime 1 3BopoTHe npecyBanHsa. OOnagHaHHS 1
THCTPYMEHT, MPOIYKI[isi BUPOOHUIITBA.

IIpakTuyna podota Ne3.Po3pobka KpeclieHHs IITaMIIOBKU 32 KPECICHHSIM JIE€TAaJIl.
IIpakTuyna podora Ne4.IIpokaTHi cTaHu 1 iX BUKOpUCTaHHS (Ha 6a31 OMOPHOT CXEMU)

CPC ®i3uuHi 0CHOBH OOpOOKH METaJliB TUCKOM.
Tema 3.3 JIuBapHe BUPOOHUIITBO.

3arajibHl TOHATTS TMPO JUBApHE BUPOOHUIITBO. BHUPOOHUIITBO BUIIMBKIB Y
nimaHo-rMHIHUX  ¢opmax. CyTHICTb JUBApHOrO BUPOOHMIITBA 1 HOro poJjib y
MamHoOyayBaHHl. dopMyBalibHI 1 cTepkHEBI Marepianu 1 cywmimi. Crnocobu ix
BUTOTOBNICHHA. OCHAcCTKa ISl JUTTS y MIIIAHO-TIWHSHI (OPMH: OIMOKH, MOJENI,
CTEP)KHEB1 SIIMKH, MOJIEIBHI 1 KOOpAWHATHI TUMTH. JINTHUKOBA CUCTEMa, MPUOYTOK.
[TocmiIOBHICTh TEXHOJOTIYHOTO TPOIECY JUTTSA y ABOX omokax. CriocoOu MammHHOTO
dbopMyBaHHS MIIIAHO-TIMHIHUX CyMIIIICH.

Knacudikaris criemianbHux cmnoco6iB mutTs. JIutta y kokins. OOnagHaHHS 1
cdhepa BukopucTaHHs. TexXHIKO-eKOHOMIYHI TTOKa3HUKU JTUTTS Y KOKLb.

BigmeatpoBe nutTs. MamuHu 11 BIAIIEHTPOBOTO JIMTTS, WOTO HEIOJMIKH 1
nepeBard. JIuttsa mig TuckoM. CyTHICTH METOAY. MamnHU 3 XOJOIHOIO 1 Tapsdolo .
KaMeporo npecyBaHHA. [lepeBaru i HEOMIKHU JIUTTS i TUCKOM.

JINTTS 32 MOJIETISIMU, 1110 BUILJIABJISIFOTHCSI. BUTOTOBICHHS MOJIeNel 1 IMBapHUX
dhopm.

Cdepa BuxopuctanHs 1 Matepiai 000s0HKOBUX ¢opm. Ilpuctpoi s
BUTOTOBJICHHs 000J10HOK. Hemomiku i mepeBary JaHOTO BUIY JIUTTA.

Temnepatypa 1 TepMmiHM OXOJIOMKEHHS BHIMBKIB. CrmocoOu ix moOyBaHHS.
BuOuBanHs BUTUBKIB 3 ()OPM 1 CTEP>KHIB 3 BIUIUBKIB. OUHILIEHHS BUIUBKIB - CyTHICTb
1 cioco6u. O6poO6IIIOBaHHS 1 3aYUTYBaHHS BIIIMBKIB. KOHTPOJIb SIKOCTI y JTMBapHOMY
BUPOOHUIITRI.

CPC IligroroBka i1 3aJiuBaHHS JIUBapHUX CIUIaBiB. [[aBuibH1 arperartu.

[pakTuuna podora Ne 5.03HallOMJIIEHHA 3 TEXHOJIOTI€I0 BHUPOOHUIITBA
BUJIMBKIB Y Pa30BIi MIIAHO-TJIMHAHI (POPMHU 1 CcTieIiaIbHUMH METOIaMU JIUTTSI.

IIpakTnuna po6ora Ne 6. Po3poOka KpecieHHs BWIMBKA 3a KPECICHHSIM
AeTal.



Tema 3.4 3paproBaHHA | NasAHHSA MeTAJIB.

3BaproBajibHE BUPOOHHUITBO. 3arajbHi BIIOMOCTI PO 3BaprOBaHHS METaiB.
Crniocobu 3BaproBanHsl IutaBiieHHSM. CyTHICTh 3’€JHAHHS MeETaliB 3BapKoio. Buau
3BapKH y 3aJIe)KHOCTI BiJ TeMmImepaTypu HarpiBaHHS; (akTopu, IO BIUIMBAIOTh Ha
AKICTh(CXeMaTU4HO). Tumu 3BapHUX MIBIB 1 3’€¢AHaHb. PyuHa myroa 3Bapka. Enexktpoau
1 X MOKpUTTsI. ABTOMaTH4YHA 3Bapka mij mapom Qurocy. JlyroBa 3Bapka y cepeloBHIIi
3aXMCHUX rasiB. ['a3oBa 3Bapka 1 pizanHs MeTaniB. Chepu BUKOPUCTaHHS CIIOCOOIB, 110
nepepaxoBani. [11a3moBa i mpoMeHeBa criocodu 3BapKH, ixX mepeBart.

CriocoOu 3BaprOBaHHS TUCKOM.

ToukoBa 1 ponukoBa (IIOBHA) €IEKTPO3BApKU. PI3HOBUAM CTUKOBOI 3BapKH.
HudysiitHa 3Bapka y Bakyymi. TepMmiTHa 3Bapka. Mammnu 1 o0nagHaHHA ISl 3BapKH,
PEXKUMU.

[Tasinus metaniB. KOHTpOb SIKOCTI 3BapHUX 3’ €THAHb.

®izuyna cyTHicTh mporecy JsasHHA. Cdepa BUKOPUCTaHHS, BIAMIHHICTH Bij
3Bapku. TBepai 1 M’saki mpumoi, ix ckman 1 mapku 3a JIECTom, ®mrocu, ix
npu3HaueHHs. TexXHOMOTIYHUI Mpoliec MasHHSA M’ SIKUM 1 TBEPIUM HPHUTIOSIMHU.

SxicTe mBIB 1 3BapHUX 3’€aHaHb. OCHOBHI Buau Opaky. CrocoOu KOHTPOJIIO
3BApHUX MaTepialiB 1 KOHCTPYKIiM. MexaHiuHI BUNPOOyBaHHA 1 Metaynorpadiui
JOCTIPKEHHS 3BapHUX 3’ €JHaHb. MeTOIU KOHTPOJIIO: PEHTI€HIBChKUM, yIbTPa3ByKOBHA,
MarHiTHUM Ta 1HIII.

CPC [Ilna3moBa, eNeKTpPOUUIAKOBA, I1HII BHAM 3Bapku. llasHHsS MeTaiB.
KoHTpoJib SIKOCT1 3BapHUX 3’ €/IHAHbD.

Tema 3.5 [lopomkoBa MeTaypris.

Mertanei nopomkud. BupoOuunrso aeraneit 3 mopoumikiB. Cxema ofepcaHHS
BUPOOIB 3 MOpomIKiB. Ponb mOpomkoBoi MeTamyprii y cydacHi Haymi 1 TEeXHILI.
[Mpuknagu HaWOLIBII XapaKTEPHUX BHUAIB MPOIYKIT MOPOLIKOBOI MeETalyprii.
Opnepxanns 1 GopMyBaHHA METaMIYHUX MOPOIIKiB. CIiKaHHS.
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JlonarkoBa

Metoauuni  BKa3iBKM 110 JabopatopHux pobit 3 Kypcy TexHosoris
KOHCTPYKLIWHUX MaTepiamiB Ajs CTyneHTiB creuianbHocTi: 131 [lpuknanna
MexaHika creriamnizaiii OO0cIyroByBaHHsI BEpCTaTIB 3 MPOrPaMHUM YIPABIIHHAM
1 pOOOTOTEXHIYHUX KOMILJIEKCIB.

MetoauuHi BKa3iBKM J0 TNPaKTUYHUX poOIT TexHoJoris KOHCTPYKIIIHHHUX
MarepialiB Uil CTyAEHTIB chemianbHocTi: 131 [lpukmagna MexaHika
criemiama3aiii OOCIyroByBaHHsI BepCTaTiB 3 IMPOTPAaMHUM YIOPaBIIHHIM 1
POOOTOTEXHIYHUX KOMIUICKCIB.

METOAMNYHE 3ABE3IEYEHHA IUCHAITITHA

KOHCIEKT JIEKIIIM BUKJIaJa4a;

HaBYaJIbHI B1JI€O()UIbMU;

HaBYaJIbHI IUIAKATH,

METOAUYHUMN MTOCIOHUK JJISI CAMOCTIHHOT pOOOTH CTYACHTIB;
METOJIMYHUN ITOCIOHUK JISl IPAKTUYHHUX 3aHSTh;

THCTPYKIIIT AJIs1 BAKOHAHHS JJa00paTOPHUX POOIT;

3aBAaHHS JUIT TECTOBOTO KOHTPOJIIO 3HAHb CTY/ICHTIB;
3aBJaHHS I BUKOHAHHS KOMILJICKCHOT KOHTPOJILHOT POOOTH
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