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Kangnoat TexHiYHMX HayK, AOLEHT Kadbeapu nnuBapHoro BupobHuuytea HTY
«XM»

Hoceig poboTtu - 10 pokiB. ABTOp Ta cnisaBTop NoHag, 60 HayKkoBuUX Ta
mMeToan4YHuX nybnikauin. Kypcu: «[poekTyBaHHs NnnBapHUX LexiB Ta
OinbHUUb», «DiHILWHI onepadii Nnpy BUrOTOBIIEHHS BUNMBOK», «Cnnaswu gns
XYOOXXHbOrO Ta FOBESPHOro NuTBar, «PiHilHa 06pobka NMUTUX XYO0XKHIX
BMPOGiB», «[Nevi nuBapHUX LexiB».

[eTanbHille npo BUkNagaya Ha caiTi kacdeapu

3aranbHa iHcpopmauis

AHoTauin

Kypc «TexHonorisa ogepaHHa meTanis Ta cnnaeiB ANsi NMBApPHOro BUPOOHMLTBa» pPO3BUBAE 3HAHHSA
TEXHOJIOTTYHUX 3aC00iB OO0 BHPOOHHUIITBA YOPHUX, KOJHOPOBUX METAJIB Ta CILJIaBiB Ha iX OCHOBI.
Jlo3BoJisie BMITHM KPUTUYHO OIIIHUTH 3arajbHi JaHl NpO METajd, CUPOBMHHY O0a3y, 30aradeHHs,
MIATOTOBKY pPYAHOI ¥ BTOpPMHHOI CHUpOBMHU Ta iH. HaBeneHo TexHoiorii Ta oOnagHaHHS s
BUPOOHUIITBA METAJIIB Ta CILIABIB.

MeTa Ta uini gucumnniHu

BuBueHHs 0OCHOB BUPOOHMIITBA YOPHHUX, KOJILOPOBUX METAJIIB Ta CIUIaBiB HAa iX OCHOBI. 3HalOMCTBO 3
MeTallaMH, CHPOBUHHOIO 0a3010, 30araueHHsM, MiATOTOBKOIO PyIHOI i BTOPMHHOI CHPOBHMHH, a TaKOX
TEXHOJIOTI€I0 Ta O0IaIHAHHIM JJII BUPOOHUIITBA METAJIIB Ta CIUJIABIB.
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dopmart 3aHATb

Jlekuii, npakTU4Hi 3aHATTSH, camMOoCTiHa poboTa, KOHCynbTauil. I[HaAMBigyanbHe po3paxyHKOBE 3aBOaHHS.
MigcymkoBuin KOHTPOIb — 3ariik.

KomneTeHTHOCTI

3K2. 3paTtHicTb 0o noLwyky, 06pobneHHs Ta aHanisy iHopmauii 3 pisHUX gxepern.

3K3. 3paTtHicTb cninkyBaTUCs 3 NpeacTaBHUKaAMM iHLINX NPOGECINHNX FPYN Pi3HOro piBHA (3
eKkcrnepTamMmm 3 iHWKWX rany3emn 3HaHb /BB EKOHOMIYHOI QisiTbHOCTI)...

3K5. 3paTtHicTb BUABNATH iHILiaTMBY Ta NigNPUEMIUBICTb.

3K?7. MparHeHHs oo 36epexeHHs HaBKONMULIHBbOro cepefoBuLLa

CK3. 3gaTtHicTb 3abe3nevyBatu SKiCcTb B MeTanyprii

CK4.3paTHicTb aHanisyBaTu i BOOCKOHANOBaTK TEXHOMOrYHI npouecy B meTanypril

CKS5. 3gatHicTb HaykoBO 00r'pyHTOBYBaTU BUGIp MaTepianiB, OCHOBHOIO Ta AOMNOMiXHOro obnagHaHHs
Ons peanisauii MeTanyprinHUX TEXHOSOTrIN.

CK11. 3gaTtHicTb NpoBOAUTU MOLUYK Ta aHani3a HayKOBO-TEXHIYHOI iHpopmaLil 3a paxom, BUBYEHHS,
BiTYM3HSAHOrO WM 3aKOPOOHHOrO A0CBIAY, CTPYKTypyBaTM Ta BUKOPUCTOBYBaATU B  AOCHIOHULBKIN
OistNbHOCTI.

PesynbTaTn HaB4YaHHA

PH1. Po3pobnsiTm TeXHOMNOri0 BUPOOHMLITBA HA OCHOBI PO3YMiHHS MPOLECIB, LLO BiabyBatoTbCS,
3 ypaxyBaHHAIM 0cobnvMBOCTEN BUPOOHMLTBA Ta BU3HA4YaTU OMNTUMAnbHUMA PeXum poboTu
obnagHaHHS 3 ypaxyBaHHAM HAagBHUX HEBU3HAYEHOCTEN Ta PU3KKIB.

PH2. 36upaTtn HeobxigHy iHpopmaLito, BUKOPUCTOBYIOUM HAYKOBO-TEXHIYHY niTepaTypy, 6a3u
AaHuX Ta iHWi mxepena, aHanisysBaTu i ouiHoBatTh ii, obupatn onTumanbHi MeToan Ta
3[0iNCHIOBATU CTaTUCTUYHUI aHani3 gaHux..

PH4. BinbHO cnifikyBaTUCA [LEP)XaBHOK Ta aHrMinCbKoK MOBaMM YCHO i NMUCbMOBO NS
0o6roBopeHHst npodecinHnx npobnem i pesynbTaTiB LiIANbHOCTI Yy cdepi meTanyprii Ta
LUMPLLIOrO KoJia iHXEeHepHUX NuTaHb, Npe3eHTauii pe3ynbTaTiB AOCNiAKeHb Ta iHHOBaUiNHUX
NPOEKTIB.

PH7. AHanidyBaTu eHepretuyHy edqeKTMBHICTb TEeXHOMOriYHMX npoueciB Ta obnagHaHHs,
BiANOBIAHO A0 cneuianisauii, Ta po3pobnaTn 3axoam 3 eHepro3bepexeHHs.

PH15. PO3yMiHHA di3MKO-XiMIYHUX OCHOB feryBaHHs, MikponeryBaHHs, MOANMDIKYBaHHA Ta
padgiHyBaHHSA, BMANBY XiMIYHOIO CKnagy Ha CTPYKTYPOYTBOPEHHS | ekcrnnyaTauinHi
BNacTMBOCTI YOPHUX | KONTbOPOBUX MeTaniB i CnrasiB.

O6cAar gucumnniHu

3aranbHun obesr gucumnninm 120 rog. (4 kpeguTie ECTS): nekuii — 32 rof., NPakTUYHi 3aHATTS - 16 rog,,
camocTiHa poboTa - 72 rog.

NepeaymoBu BUBYEHHA AUcUUNiHU (MPepPeKBi3UTK)

[ns ycnilwHoro NpoxXomKeHHs1 Kypcy HeobXigHO MaTu 3HaHHS Ta MNPaKTUYHI HABUYKM 3 HACTYMHUX
Oucumnnin: «lMeyi nuBapHux uexie», «ObnagHaHHA NMBapHOro BUpOoBbHMLTBax», «Cnnasn KOfbOPOBUX
MeTaniB», «Cnnaeun YOpHUX MeTaniB», « Teopis MeTanypriiHux NpoueciB», «AHani3 i CUHTE3 NIMBapPHUX

cuctem», «MopenioBaHHA Ta  ONTMMI3aUid  MeTanypriiHMX  npoueciB  Ta  OCHALLEHHS»,
«Pecypcosbepiratodi TexHonorii Ta nnaska cnnaeis 3i cnewianbHMMM BNacTUBOCTAMM».

OcobnuBocTi gUcUMNiHU, MeToAMn Ta TeXHONOorii HAaBYaHHA

Jlekuii npoBoaATbCA IHTEPAKTUBHO 3 BUKOPUCTAHHAM MYSbTUMELIMHMX TEXHOMOrIN. Ha npakTuyHnX
3aHATTAX BUKOPUCTOBYETLCA NPOEKTHUI MiaXid 4O HAaBYaHHS, irpoBi METOOM, aKLEHTYETbCS yBara Ha
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3acTocyBaHHi iHbopMaLiiHMX TEXHOMOrI B oA4epXXaHHi MeTanis Ta CrnnasiB Xasi NMMBapHOro
BMpobHUUTBA. HaBYanbHi matepianu 4ocTynHi ctygeHTam vyepes3 OneNote Class Notebook.

lNMporpama HaB4YanbHOI AUCLUNNIHN

HaBu4anbHi 3aHATTA

Jlexuii
Temun nekuin KinbkicTb roguH
Tema 1. Bectyn 2

CrtaHTa nepcnekTneu po3BUTKY NTIMBApPHOIro BI/Ip06HI/IL|,TBa.

Tema 2. 3aranbHi BigoMoCTi Npo meTanum 2
Knacudikauisa metanis. ®isnyHi BnactueocTi MeTanis. XiMivHi BNacTMBOCTI MeTanis.
B3aemogmia 3 enemeHTamu-okucnoBadamu. Bsaemopisa 3 sogoto. BigHolweHHs Ao

kncnot. Bsaemopnia metanis 3 nyramu. Bsaemogiqa 3 consamMu iHLWINX MmeTanis.

Baaemogis pisHux meTanis.

Tema 3. OcHOoBM BUpOOGHMLITBA 3ani3a, YaBYHY Ta cTani 2
BupobHuuTtBo rybyactoro 3aniza. OgepxaHHsA YaByHy. TeXHOMOris NnaBky YaByHyY y
BarpaHkax. [lpouec ogepxxaHHs YaByHY B iHAYKUiMHMX nevax. BupobHuuTteo ctani

Tema 4. BupobHuutBo chepocnnagiB 2
Knacudikauis Ta npnsHaveHHs depocnnasiB. Cnocobu ogepxaHHs doepocnnasis.
Mevi ons sunnaeku oepocnnasiB. [pouecy ogepxaHHa oeppocnnasis

Tema 5. Bupo6HMUTBO Migi 4
lNgpomeTanyprinHa nepepobka MigHux pya. MipomeTanyprinHnin cnocié ogepxaHHs
Migi. CnnaBu Ha OCHOBI Mifi

Tema 6. BupobHMUTBO antoMiHilo Ta noro cnnaeiB 4
BnactmneocTi antomiHito. CupoBuHa anst BUPoGHULTBa antomiHito. Cnocobun

oAepXaHHSA antoMiHito. BNnNue XiMiYHMX eneMeHTIB Ha BNacTUBOCTI antoMiHito.

CnnaBu Ha OCHOBI antoMiHito

Tema 7. OcHOBM meTanyprii MarHito 2
BrnactmeocTi marHito. BupobHuLTBO MarHito. Cnnasu Ha OCHOBI MarHito

Tema 8. BUpoOHULUTBO CBUHLIKO 2
BriacTnBoCTi CBMHLIIO Ta CMPOBMHA NSt Noro BUpobHuuTea. MNpouecn ogepkaHHs
cBUHU0. CrinaBm Ha OCHOBI CBUHLIIO

Tema 9. Bupo6HMUTBO KagMmito 2
BnactuBocTi kagmito. BUpobHMUTBO KaaMito Ta CMPOBMHA A1 MOro ofepXKaHHs

Tema 10. MeTanyprinHi oCHOBM oaepXKaHHA Hikenro 2
Hikenesi pyau Ta ix 36arayeHHs. lNMpouecu ogepXaHHS HIKEo 3 pyA4 i KOHLEHTpaTIB.
CnnaBu Ha OCHOBI Hikento

Tema 11. MeTanyprifiHi oOCHOBM BUPOOHULITBA KOGANbTY 2
BnacTtuBocTi Ta BukopucTtaHHsa kobansTy. Cnocobu ogepxaHHsa kobanbTy. Cnnasu
Ha OCHOBI KobanbTy

Tema 12. OcHoBM MeTanyprii TiTaHy 2
CuposuHa gns BupobHuuTea TiTaHy. [pouecn ogepxaHHs TiTaHy. Cnnaeum Ha
OCHOBI TiTaHy

Tema 13. NMpouecu BUpOOGHMLTBA TYronnaBKkux MmeTarniB 2
MeTanypris Bonbpamy. MeTtanyprisa moni6aeHy

Tema 14. Cnoco6u cneuianbHoi meTanyprii 2
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Enektpownakosuii nepennas. BakyyMHO-Oyrosui i BakyyMHO-iHOYKUiMHUX
nepennasu cnnaeis. [pouecy NnNasmMoBo-A4yroBoi i Nf1Ia3MoBO-iHAYKLIiTHOT MiaBKu
mMeTanis. EnekTpoHHO-NpoOMeHeBa NfnaBka MeTaniB Ta cnnasiB. EnekrpomarHiTHa
00pobka meTanis

3aranbHa KinbKicTb roguH 32

MpaKkTN4Hi 3aHATTS

TeMn NpakTN4HMX/CeMiHapPCbKNX 3aHATb KinbkicTe roguH  Barosi
KoedilieHTN a

Tema 1. TexHonoris YaByHy 4 1
OcHoBHI eTann Ta NPUHUUNKX TEXHOMOriT BUMMABKM YaByHY B
OOMEHHIN nedi, BarpaHkax Ta iHaQyKUinHMUX nevax.

Tema 2. Bupo6HuutBO ctani 4 1
OcHoBHi TexHonorii BUNnaBku ctani (KNCHEBO—KOHBEPTEPHUIA

npoLec, enekTpoayrosmim npouec). NpuHumMnmn BTOPUHHOI

MeTanyprii Ta i 3HayeHHAa 4N OTPUMaHHSA AKiCHOT cTani.

Tema 3. TexHonoria migi 2 1
OcHoBHiI cTagji Ta KNYoBi TEXHOMOTIYHI NpoLecu BUPoBbHULTBA

Mifi 3 pi3HMX BMUAIB CUPOBUHW. E(PeKTUBHICTE MeTanyprinHmMx

NPoLECIB 3 EKOHOMIYHOI, TEXHIYHOI Ta €KOSNOriYHOI TOYOK 30pY.

Tema 4. TexHONOrisA antoOMiHito 4 1
OcHoBHi cTagii BUpobHMLUTBa antoMiHito (BUPOOHULTBO MMNHO3EMY,

enekTponia), 3 XiMiYyHMMM peakuismu, Lo BiabyBaTbCs, Ta

TexHonorivHuM obnagHaHHs. EdbekTnBHICTL Nnpouecis Ta

PO3YMiHHS1 €EKOSTOTYHMX acnekTiB BUPOOHMLTBA

Tema 5. TexHonoriss TUTaHy 2 1
OcHoBHi cnocobu BupoGHUUTBaA TUTaHy. OUiHKM eeKTUBHOCTI
npoLeciB Ta PO3yMiHHS BaXXNTMBMX acnekTiB BUPOOHMLITBA.

3aranbHa KinbKicTb roguH 16 1

JTabopaTtopHi 3aHATTA
JTabopaTtopHi pob0oTK B pamMKax AUCLUMNNIHK He NepeabadeHi.

KoHTporbHi poboTn

KoHTponbHi po60Tn 3 TEXHONOTIT 0gep)KaHHA MeTarliB Ta CnaBsiB Barosi
KoediuieHTn b

Tema. BusHauyeHHs Ta knacudikadis metanis. 1

1. [lariTe BU3Ha4YeHHs MeTany 3 TOYKM 30pYy XiMivYHOT Bya0BM Ta Pi3nYHNX

BNacTMBOCTEMN.

2. HasBiTb OCHOBHI (hi3n4Hi Ta XiMi4Hi BNacTUBOCTI MeTaniB. K BOHU BNAMBalOTb Ha
3aCTOCyBaHHSA MeTanis y MnBapHOMY BUPOOHMUTBI?

3. OxapakTepusynTte MmeTanesuin 38's130K.

4. HaBepiTb knacudikauito meTanie Ta cnnaeis. AKi MeTanu BigHOCATb 40 YOPHUX, a
SKi — 40 KOSTbOPOBUX?

5. Kpucraniyna 6ygoBa meTtanis:

6. ONULWiTb OCHOBHI TUNW KpucTaniyHux rpatok metanis (OUK, MUK, I'TTY). Haesegitb
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npuKnagn Mmetanis 3 KOXHOI IPaTKoto.

7. Lo Take nonimopdiam (anotponist) metanis? HaBeaiTe Npuknaam Ta NOACHITb
NOro 3Ha4YeHHq Ans BNacTuBoCTen MeTanis.

8. MoSACHITE NOHATTA "3epHO" (KpUCTaniT) Ta "Mexi 3epeH” y meTani. Ak po3mip
3epHa BrrvBae Ha NMBapHi BTaCTMBOCTI Ta MeXaHiYHi XxapaKTepucTuKn?

9. Bupo6bHMUTBO 3ani3a Ta YaByHy:

10. OnNULiTb CMPOBUHHY 6a3y 4OMEHHOro BUPOOHMUTBA. AKa posfib KOKCY, 3ani3HOi
pyav Ta ontociB y LWNXTI?

11. MNpwusHadeHHA Ta ByaoBa AOMEHHOI Nevi.

12. AKi OCHOBHI XiMi4Hi NpouecK BiabyBalTbCA B LOMEHHIN neuyi?

13. OxapakTepuayite NpoayKkTu 4OMEHHOIo BUPOOHMLTBA.

14. Yum Bigpis3HAOTLCA NepepobHMiA Ta NMBapHUN YaByH? Ha3sBiTb 0COBNMBOCTI
XiMi4YHOrO cknagy Ta 3aCToCyBaHHS NMMBAPHOro YaByHy B TIMBApHOMY BUPOOHMLTBI.
15. ki AOMILLKM MICTATBLCA Y YaBYHi Ta K BOHW BMNMBaKOTb Ha MOro NuBapHi Ta
ekcnnyarauivHi BnacTMBOCTI?

16. BupobHuMuUTBO CTani:

17. Hagiwo 4YaByH nepepobnsioTb Ha cTanb? SAKi OCHOBHI AOMILLKN BUOANSATHCS?
18. OxapakTepu3yinTe OCHOBHI cnocobu BUpoOHMLTBA CTani (KOHBEPTEPHUIA,
enekTpoayrosui). ONULWITE TXHIA NPUHLMN Ta 3aCTOCOBHICTb ANSA O4ePXKaHHS
nuBapHUX cTanen.

19. Lo Take po3KkucneHHs Ta neryBaHHs ctani? Ak enemMeHTV goaaroTb A4S
neryBaHHS NMBapHUX CTanew i 3 AKo MeTor?

20. HasBiTb OCHOBHI rpynu NMBapHUX cTarnemn Ta IXHE 3aCTOCYBaHHS.

21. Bupo6GHuuTtBo dbepocnnasiB:

22. Lo Take dpepocnnasu i 4515 HOro BOHW BUKOPUCTOBYHOTLCH Y MeTanyprii?

23. HasBiTb OCHOBHI MeTOaAM BMpoBHULUTBa dhepocnnasiB. OnNuULLIiTb NPUHLKN
po60TM pygHOTEPMIYHOI Nevi.

24. OxapakTepusyinte 3aCTOCyBaHHS Ta BNNB Ha BNAaCTUBOCTI IMBapHUX CNasiB
Takux pepocnnasis: depocuniuin, bepomapraHeLb, hepoxpom.

25. Yomy dhepocnnasm BUrifHiLLe BUKOPUCTOBYBATM ANSA NeryBaHHs, HX YACTI
meTtanu?

26. BupobGHMUTBO Miai:

27. OnuwiTb CMPOBKHHY 6a3y BUPOOHMLITBA Migi.

28. OxapakTepu3ynTe OCHOBHI cTagii nipomMeTanyprinHoro BMpobHuuTBa Miai
(BMNan, nnaeka Ha LUTelnH, KOHBEePTYBaHHS, BOrHeBe padiHyBaHHs). AKi npoayKTu
OTPUMYIOTb Ha KOXHIi cTagji?

29. fke 3Ha4YeHHSA Mae enekTponiTUYHe padiHyBaHHS Migi?

30. Aki ocobnuBOCTI BUKOPUCTAHHS Migi Ta Ti cnnagis y NIMBapHOMY BUPOBHULTBI?

Tema. BupoGHMUTBO antoMiHito Ta Moro crnnasiB. 1
1. Aka ocHOBHa CMpOBMHA ANst BAPOOHMLUTBA antoMiHito? OnuwiTe Nnpouec

OTPUMAaHHS FIIMHO3EMY.

2. OnuuWiTb NpoLec enekTPoNiTUYHOro BUPOOHMLTBA antoMiHito (Mpouec Xonna-

Epy): 6ynoBa neui, enekTponiT, OCHOBHi peakuii.

3. Yomy anomiHin YacTiwe BUKOPUCTOBYETLCS Yy BUTNAAI CNnasis?

4. HasBiTb OCHOBHI nerywo4i eneMeHTn antoMiHieBMX NMMBapPHUX CNnasiB
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(Hanpwuknag, cunymiHu, MmarHanii) Ta iXHi Bnnune Ha BacTUBOCTI.
5. OxapakTepuayiTe OCHOBHI rpynu NIMBapHUX antoMiHIEBMX CNNaBiB Ta ix
3aCTOCYBaHHS.

6. BMpOOHMUTBO MarHito Ta LMHKY:

7. OnuuwiTe CUPOBUHHY 6a3y A58 BUPOBHMLTBA MarHito Ta LIMHKY.

8. Oxapaktepu3ymnte OCHOBHI METOAM OTPUMAHHS MarHito (TEPMIYHURA,
€NeKTPONiTUYHUI).

9. OxapakTepu3ymnTe OCHOBHI METOAM OTPUMAHHS LIMHKY (NipoMeTanyprinHniin,
rigpomeTanyprinH1in/enekTponiTU4HUM).

10. Aki ocobnuBOCTI MarHieBMx Ta UMHKOBUX NBapHUX cnnasis? Ha3siTb npuknagu

3aCTOCyBaHHS.

11. BMpOOHMLTBO CBUHLIIO Ta KaaMito:

12. £ka ocHOBHa cupoBMHA ANs1 BAPOOHMLTBA CBUHL0? OnuLiTh
nipomeTanyprinHMim MeTog OTPUMaHHSA YOPHOBOIO CBUHLIIO.

13. Oxapaktepusynte OCHOBHi eTanu padiHyBaHHS CBUHLIIO.

14. Yomy kagMmin € nepeBaxHo NOBIYHUM NpoayKToM? 3 SIKOro BUpOOHULTBA MOro
OTPUMYIOTB?

15. OnuwWiTb OCHOBHI METOAM BUITYYEHHS KAAMit0 3 HANiBNPOAYKTIB.

16. BMpOOHMUTBO Hikento:

17. Aki TMnNK pyg € CUpPOBUNHO AN BUPOOHULTBA Hikernto?

18. OnuwiTb OCHOBHI cTagil nipomeTanyprinHoro BUPOGHULTBA Hikento 3
cynbdigHnX pya.

19. Ake 3Ha4YeHHS Ma€e enekTposiiTUYHe padpiHyBaHHA Hikenw?

20. Aki 0cobnMBOCTI HiKeNeBUX NMBapHUX CNaBiB?

21. BupoGHMUTBO TyronnaBkux MeTaniB:

22. UWo Take Tyronnaeki metanun? Haeeaitb Npuknagun (Bonedpam, MonidaeH,
TaHTan, Hiobin, xpom).

23. Yomy ix BUpOOGHNLTBO € TEXHONONYHO CKNagHUM?

24. OxapakTepusynte OCHOBHI MPUHLMNN OTPUMAHHS TYronnaBkMx MeTanis
(BigHOBNEHHS OKCUAIB, ranoreHifgis, NOPOLLKOBa MeTanypris).

25. Aki ocobnnBOCTI 3acTOCYBaHHS TYronsiaBkMx MeTaniB Ta ix cnnaeie y
nMBapHOMY BUPOBHMLTBI (Hanpuknag, Ang iHCTpyMeHTIB, hopM, cneuianbHUX
cnnasiB)?

26. Cnocobu cnewianbHOT MeTanyprir:

27. Llo Take cneuianeHa MmeTanypris i 4ns YOro BOHa BUKOPUCTOBYETLCA Y
KOHTEKCTi MMBapHOro BUpobHMLUTBa?

28. OnuwiTb NPUHUMN Ta NepeBarn BakyyMHOI MaBKku Ta eNeKTPOHHO-NPOMEHEBOI
nnaskn. Nga Sknx NnnBapHUX crinasiB BOHW 3aCTOCOBYOTHCA?

29. OxapakTtepusynte enekrpoLunakosui nepennas (ELUM) Ta BakyymHo-Oyrosui
nepennas (BAIM). Aki ixHi nepeBarn ans nokpaLleHHs SKOCTi MMBapHMX 3aroToBOK
(Hanpuknag, ycyHeHHs nedekTis, NigBULLIEHHS OOHOPIAHOCTI)?

30. Ak nopolukoBa MeTanyprisi MOXe 3aCTOCOBYBaTUCS AJ151 OTPUMAHHS JIMBapHUX
marepianis 3i cneuudiYHUMI BNacTMBOCTAMMU?
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3aranom Yo bi=2

CamocrTinHa poboTa
[o camocTinHOi po60TK BiAHOCUTLCA CaMOCTINHE OnpaLoBaHHs TEOPETUYHOrO MaTepiany.

OnpautoBaHHS TEOPETUYHOrO MaTepiany

Temun gns camMoCTINHOIrO BUBYEHHS KinbkicTb roguH

Tema 1. 3aranbHi BigomocTi npo meTanu 2
OcHoBHI NOHATTA Ta Knacudikauis. bygosa Ta BNacTMBOCTI MeTarniB Ta crnasiB

Ha MIKpOpIBHi. 3aCTOCYyBaHHA Ta 3HAYEHHS. MeTarniB y pPi3HUX ranyssx

NPOMWCIOBOCTI Ta NOBCAKOEHHOMY XUTTI.

Tema 2. OcHOBM BUPpOOHMLTBA 3ani3a, YaByHy Ta cTani 4
CwupoBuHHa 6a3a meTanyprii. 3aranbHi NMTaHHs BUpOOHMLUTBA 3ani3a

Tema 3. BupobHuuteo chepocnnasiB 4
BusHayeHHs Ta npusHadeHHs pepocnnasiB. Knacudikauia depocnnasis.
CuposuHHa 6a3a BMpobHuUTBa (hepocnnasis.

Tema 4. BupobHmutBO Migi 2
CuposwuHa gns BupobHuuTea Migi. PadiHyBaHHs migi. Ekonoriyni acnektw.

Tema 5. BupoObHMUTBO antoMiHilo Ta horo cnnaeis 4
BupoGHMUTBO  rnmMHO3eMy.  EnekTponitMyHe  BUPOOHULTBO  aroMiHito.
PadiHyBaHHS antomiHito.

Tema 6. OcHOBM mMeTanyprii MarHito 4
MeToan BupobHuuTBa MarHito. Marriesi cnnasu. EkonorivHi acnektu Ta 6e3neka.

Tema 7. BUpoOHULTBO LIUHKY 2
Metoan BupoOGHMUTBA LUMHKY. PadhiHyBaHHA UMHKY. 3acTOCyBaHHSA LIMHKY.
EkonoriyHi acnektu

Tema 8. BUpoOHMUTBO CBUHLIKO 4
PadiHyBaHHSA cBUHUO. CBUHLEBI cnaBu. 3aCTOCYBaHHSA CBUHLIO Ta €KOMOriYHi
acnektn

Tema 9. BUpo6HMLTBO KagMito 4
PacdpiHyBaHHA kaamito. 3acTocyBaHHA KaaMmilo Ta noro cnnasis. EkonorivHi Ta
TOKCUKOMOTiYHi acnektu

Tema 10. MeTanyprinHi OCHOBM oaepXKaHHA Hikenro 2
PadhiHyBaHHS Hikento. 3acToCyBaHHS Hikerto Ta Noro crnnaeiB. EkonorivHi

acnekTu.

Tema 11. NMpouecu BUpOOGHMLTBA TyronsaBkux meTarnis 2

Ocob6nunBocTi BUpOOHUMLTBaA TyronnaBkmux MeTanis (3aranbHi npuHumnm). OCHOBHI
TEXHOIOriYHI NpoLecK ans pisHMxX TyronnaeBkux meTtaniB. OCHOBHi TEXHOSMOTIYHI
npouecu Ans pisHUX Tyronnaskux MeTanis. PagiHyBaHHA Tyronnaskux MeTanis

Tema 12. Cnoco6u cneuianbHoOi meTanyprii 2
MopolukoBa MeTanypria sk MmeTo cnewianbHoi metanyprii. CneuianbHi BUan
nuTTA. 3aranbHi NUTaHHSA
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Tematuka iHOMBIgyanbHUX 3aBAaHb
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BuvkoHaHHS po3paxyHKOBOro 3aBaHHs nepenbadac  BUKOHaHHA iHOMBIAYanbHOrO poO3paxyHKOBOro
3aBdaHHA 3 HaBeOeHHsIM pi3HMX METOAIB ofepXaHHs MeTaniB Ta cnnasiB BignoBigHO OO0 MeTu
HaBYanbHOI aucuunniHn. 30006yBay 00OMpae KOHKPETHY TeMy B Mexax 3aranbHoi TemMaTuku 3a
norogXeHHam 3 BuknagadeM. O6car 3BiTy: 8-12 CTOPIHOK OCHOBHOrO TeKCTy. 3BiT Mae OyTtu
odhopMIeHnin BignoBigHO 4O BUMOT, HaBedeHuX y nitepatypHomy axkepeni [3]. 3aBaaHHSA BUKOHYETbCS
NPOTAroOM HaBYarnbHUX TUXKHIB | NIOOAETLCSA Ha NepeBipKy A0 3aniky.

Temu iHaMBIQYyanbHOro 3aBAaHHs

Tema 1. Po3paxyHOK LUMXTU ANS NiaBKu

BuaHaueHHs1 macu YaByHy, MeTanobpyxTy, depocnnasiB Ta iHWNX KOMMNOHEHTIB 4151 OTPUMaHHS
3agaHoro xiMmiYHoro ckragy cnnasy. Hanpuknaz, po3paxyHOK LWWMXTU Ans Ciporo YyaByHy mapkun CH15,
LLIO CKNagaeTbCA 3 IMBAPHOro YaByHY, CTaneBoro bpyxTy Ta pepocuniuito.

Tema 2. Po3paxyHOK TensioBoro 6anaHcy nnaBuibHOI Nevyi
Po3paxyHOK KifibKOCTi TEMMOBOI eHeprii, HeOOXiAHOT 4N po3nnaBNeHHs LWNXTK, NEpPErpiBy pigkoro
MeTany o 3agaHol TemnepaTtypu Ta KOMMNeHcaLil BTpaT Tensa B HAaBKOSIMLLHE cepenoBuLLe

Tema 3. BUsHauyeHHS LWUBNOKOCTi OXONOOXEeHHA BUITIMBKa

BuaHaveHHs Yacy NOBHOro 3aTBEpAiHHSA BUMMBKA, LLIO JO3BONSIE CNPOrHO3yBaTN MOro CTPYKTYpPY Ta
BNacTMBOCTI. BU3Ha4YeHHs NiHinHOI Ta 06'eMHOI ycaaku cnnasy, Wob npaBuibHO CNPOEKTYBATH PO3MipK
MOZEeNi Ta OTpUMaTh BUSIMBOK 3 HEOOXIGHUMM FrEOMETPUYHNMU PO3MIpaMMU.

Tema 4. Po3paxyHOK napameTpiB nMBapHoi ¢popmu

Po3paxyHOK po3mipiB JIMBHUKA, XXMBUIbHUKIB Ta LLSIAKOBIIOBIOBaYa, Wob 3abe3neynTtm piBHOMIpHE
3anoBHEHHS (hopMKM Ta YHUKHYTU AedbekTiB (ra3oBMX pakoBWH, HeAONMBY). Po3paxyHok HeobxigHoro
06'emMy Ta po3mipiB NpubYTKy (NOXMBNOBaYa) A48 KOMNEHcaUii ycaakm meTany nig Yac TBEPAiIHHS, LWO
3anobirae yTBOPEHHIO yCaaKOBMX pakoBWH. BU3HAYeHHs onTumarnbHOro Yacy, HeobxigHoro ans
3anoBHEHHSA YOPMU PiSKMM MeTanom, WO BrfnBae Ha SIKICTb BUIMBKA.

Tema 5. BusaHaueHHs1 eKOHOMIYHOI eheKTUBHOCTi BAPOOGHMLTBA.

BuaHayeHHs1 coGiBapTOCTi OAHOrO BUNMBKA 3 YpaxyBaHHAM BapTOCTi MaTepianis, eHeprii, onnaTtu npaui
Ta iHWKMX BUTpaT. BUsHa4yeHHs BigHOLWEHHS Macu roTOBMX BUNMBKIB A0 3arasfibHOI Macu 3annToro
MeTany, Lo € KNoYOBUM NOKa3HUKOM e(PeKTUBHOCTI BUPOBHULTBA.

Tema 6. Po3paxyHok ycaaku Ta aedeKTiB BUNMBKIB.
Po3paxyHOK MMOBIpHOCTiI YTBOPEHHS ra30BUX PAKOBUWH, MKKPUCTanNiTHOI MOPUCTOCTI Ta iHWKX gedekTiB
3anexHo Bif yMOB 3aIMBKN Ta OXONOAXEHHS.
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HecdopmanbHa ocBiTa

3p06yBay Mae MOXMNMBICTb Nepe3apaxyBaTi OKpeMi TeMu abo Kypc LUNAXOM: MPOXOLKEHHS
NPOMECINHUX KYPCiB YN TPEHIHTIB, OHNAaH-0CBITH, NPOMECINHMX CTaXyBaHb, Y cdepi, Lo Bignosigae
HaBYanbHUM LiNaM AncumnniHu.

[lns 3apaxyBaHHSA HeOOXigHO HagaTu: cepTudikaT (eNeKTPOHH abo APYKOBAHMU) NPO MPOXOAKEHHS
KypCy/CTaXyBaHHS, OMWC NporpamMu TPEHIHTY i3 3a3Ha4YeHHAM 3MICTy TeM, 00cAry Ta TpMBarnocTi.

NitepaTtypa Ta HaBYanbHi maTepianu

OcHoBHa niTepartypa

1. Olga Ponomarenko, Nataliia Yevtushenko, Tetiana Berlizieva, Igor Grimzin, Tatiana Lysenko. A Method
for Calculating the Strength Performance of Cast Parts. In: Tonkonogyi V., Ivanov V., Trojanowska J.,
Oborskyi G., Pavlenko L. (eds) Advanced Manufacturing Processes IV. InterPartner 2022. Lecture Notes in
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Mechanical Engineering. Springer, Cham. September 6-9, 2022 | Odessa, Ukraine. C. 473-481. ISSN 2195-
4356. DOI: https://doi.org/10.1007/978-3-031-16651-8 45

2. MeToauyHi BKasiBKM OO BUKOHAHHSA MpPaKTUYHMX POGIT 3 HaBYanbHOI AUCUMMAIHK «TexHonorii
OfEepXXaHHs MeTaniB Ta CnnasiB Afs NIMBAPHOro BMPOOHMUTBa» ANA CTYAEHTIB OEHHOI Ta 3a04HOIl
dopMM HaBYaHHA 3a cneuianbHicTio G10 “MeTanypria” piBHsa maricTp / Yknag. : bepnisesa T. B. -
Xapki: HTY «XIl», 2025. - 34 ¢. https://repository.kpikharkov.ua/handle/KhPI-Press/91684

3. MeToamnyHi BKasiBKM OO0 CaMOCTIHOI po0oTM 3 HaB4vanbHOI ANCUMMAIHK «TexHOMorii ogepXXaHHs
MeTanis Ta cnnaeiB 4nsi NIMBaApHOro BUpoOHMLTBa» AN CTYAEHTIB AeHHOI Ta 3a04HOT (hOPM HaBYaHHSA
3a cneuianbHicTio G10 «MeTtanypria» /yknag. T.B. BepnizeBa -X.:HTY «XMl», 2025 - 24 c.
https://repository.kpi.kharkov.ua/handle /KhPI-Press /91728

4. Ponomarenko, O., Yevtushenko, N., Berlizieva, T., Shelepko, P., Yevtushenko, Y. (2024). Controlling the
Gas Mode of a Mold for Producing Thin-Wall Castings. In: Ivanov, V., Pavlenko, I, Ed]l, M., Machado, J., Xu, J.
(eds) Advances in Design, Simulation and Manufacturing VII. DSMIE 2024.5.433-441 Lecture Notes in
Mechanical Engineering. Springer, Cham. https://doi.org/10.1007/978-3-031-63720-9 38 433-441

5. Lysenkov, V., Demin, D. (2024). Improving the technology of manufacturing cast brake drums in pink
sand molds. Technology Audit and Production Reserves, 2 (1 (76)), 27-30. doi:
https://doi.org/10.15587/2706-5448.2024.301715

6. MeTtanypria pigkicHux meTtanis: nigpyyHuk / .d.YepsoHun, |.B. Mitak, O.l. NoHoMapeHKo Ta iHLWi. —
Xapkis: «dpykapHa Magpug», 2019. - 162c.

JopatkoBa nitepaTtypa

1. Khoroshylov O., Ponomarenko O. Podoljak O., Kondratiyk O.; Yevtushenko N., Skorkin A., Sychov Y..
(2023). Influence of Technological Parameters of the Continuous Casting Process on the Process of
Accumulation of Damage in the Billet. In: Cioboat4, D.D. (eds) International Conference on Reliable
Systems Engineering (ICORSE) - 2023. ICoRSE 2023. Lecture Notes in Networks and Systems, vol 762,
pp.224-236 . Springer, Cham. https://www.scopus.com/record/display.uri?eid=2-s2.0-
85172017926&origin=resultslist&sort=plf-f

https://doi.org/10.1007/978-3-031-40628-7 19

2. Demin, D., Domin, O. (2021). Adaptive technology for constructing the kinetic equations of reduction
reactions under conditions of a priori uncertainty. EUREKA: Physics and Engineering, 4, 14-29. doi:
http://doi.org/10.21303/2461-4262.2021.001959

3. Klymenko, S., Verkhovliuk, A., Sevoian, A., Akimov, O., Ponomarenko, O., Penziev, P. (2024). Determining
rational complex modifying and alloying additives to improve the mechanical characteristics of gray cast
iron. Eastern-European Journal of Enterprise Technologies, 6(12 (132), 15-23.
https://doi.org/10.15587/1729-4061.2024.318552

4. Penziev, P., & Lavryk, Y. (2024). Diagnostics of the temperature condition of cast iron melting in
induction furnaces by the content of Si02 and CaO in slag. ScienceRise, (1), 14-20.
https://doi.org/10.21303/2313-8416.2024.003558

Cuctema ouiHOBaHHA

MigcymkoBa oOLiHKa 3 OCBITHLOIO KOMMNOHEHTA BU3HAYaEeTLCA BiANOBIiAAaNIbHUM IEKTOPOM 3a TEMaMu,
BMOAMM 3aHATb, TOLLIO Bi4MOBIAHO 00 cunabycy i € iHTerpanbHO OLHKOK pe3ynbTaTiB yCixX BUA
HaBYanbHOI AianbHOCTI 3006yBaya BULLOI OCBITW. igcymKoBa OLiHKa NOBMHHA BigobpaxkaTu BCi OLLiHKM
3a CKnagoBUMM HaBYaIIbHOMO NPOLECY 3 ypaxyBaHHSM iX BaroBUX NOKa3HWKIB k:

[MOTOYHUIN KOHTPOITb KoHTpornbHi po6oTn IHOomBigyansHe MincyMKOBUI KOHTPOIb

(NpaKTn4Hi poboTn), kq (3a HasABHOCTI), ko 3aBaaHHSA _
(3a HaﬂBHOCTi), k3 (,D,ﬂﬂ OK3 3aﬂ|KOM), k4

0,2 0,4 0,3 0,1

Cyma koeilieHTiB MOBMHHA cCKNagaTtu oanHMLIo: k1 + ko + k3 + k4 = 1. Migbip Barosux koedilieHTIB
NiZACYMKOBOI OLliHKW 34INCHIOE PO3POOHMK KypCy.
Po3paxyHOK nigcyMKOBOI OLiHKM NPOBOAUTLCA 3@ hOPMYIIOH0:
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O:I7-k1+K-k2+I-k3+I7K-k4,
ne: [1- cepeaHbO3BaXkeHa cepeaHs OLjiHKa 3a NOTOYHUA KOHTPOIb,
| - oUiHKa 3a BUKOHaHHS iHAUBIAYaNbHOro 3aBAaHHS,
K - cepegHbo3BaXKeHa OLiHKa 3a KOHTPOJbHi poboTy,
[k - oUiHKa 3a NiACYMKOBMWI KOHTPOSb.
M :|-|1 'ﬂ1+|_|2 '5ﬂz+...+r|n ~an’
Yia®

ne: a; - BaroBui KoeiLieHT 3a NpakTU4He 3aHATTS.

Kj - bl
2

Zz 1 b

ne: b; - BaroBmmn KoemiLieHT 3a KOHTPOIbHY PoboTy.

K=—=

MoTo4Hi ouiHkM 3a KoxHyY cknagosy (M, K, /,...) LLikana ouiHOBaHHA
BUCTaBNAOTbCA 3a 100-6anbHOI0 LWKaMOo 3rigHo 3
nonoxeHHaMm «[po kpuTepil Ta cucTemy ouiHBaHHA  Cyma

3HaHb Ta BMiHb i NP0 penTuHr 3000yBaYiB BULLIOT Oanis HavjoransHa ouinka ECTS
ocCBiTU» HTY «X[I». 90-100 BigmiHHO A
82-89 [o6pe B
MigcymkoBa oLiHKa BUCTaBNAETLCA BiANOBIAHO 40 75-81 [obpe C
po3paxoBaHoi O 3 OKPYrNeHHAM 40 HanGnmMX4oro 64-74 3a00BinbHO D
Linoro 4mncna B GinbLly CTOPOHY. 60-63 3agoBinbHO E
35-59 Hes3apoBinbHO FX
(noTpibHe pogaTkoBe
BMBYEHHSA)
1-34 He3apoBinbHO F
(NoTpiGHe NOBTOPHE
BMBYEHHSA)

Hopmu akagemiuyHOI eTUKM i NosiTUKa Kypcy

3000yBay BULLIOT OCBITU NOBUHEH JOTpuMyBaTucs «Kogekcy eTukn akagemMiyHMx B3aeMOBIOHOCKH Ta
nobpoyecHocTi HTY «XIl»: BUABNATU ANCLUUNITIHOBaHICTb, BUXOBAHICTb, 4OOPO3MUNIMBICTb, YECHICTD,
BignoBiganbHicTb. KOHNIKTHI cuTyauii NOBUHHI BiOKpUTO 06roBoptoBaTUCS B HABYaNbHMX rpynax 3
BMKIagadem, a npu HEMOXIMBOCTI BUPILLEHHSI KOH(NIKTY — 4OBOAUTUCS A0 BigoMa CniBpOOBITHMKIB
AVPeKUiT IHCTUTYTY.

HopmaTusHo-npaBoBe 3abe3nevyeHHs BNPOBaIKEHHS NPUHLMNIB akageMivHOT 406pOoYECHOCTI

HTY «XIl» po3milieHo Ha canTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist

MoropxeHHA

Cwunabyc norogxeHo 30.06.2025 3aBigyBay kaeapu
[aTa norofmxeHHs, nignuc Onbra lNoHomapeHko
C/ZZ% —
30.06.2025 MapaHT Ol

ﬂaTa(%HH?{HIAHMC OmuTtpo JbOMIH

HanionaAbHMIT TEXHIYHMIT yHIBEpCUTET
«XapKiBCBKMI TIOAITEXHIYHMIT iIHCTUTYT »

TexHorozis 00epxaHHs Memariie ma crnasig 0/ 1usapHo20 8upobHUUMea
1885


https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

HanionaAbHMIT TEXHIYHMIT yHIBEpCUTET

TexHonozisi odepxxaHHs Memarie ma crinasie Ons fueapHoO20 8UPObHULYMea «Xapxincuxsit noafrexuiwmm inCrHTyT>




