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3aranbHa iHcpopmauin

AHoTauin

Kypc «ABTOMaTmM3auisa meTanyprinHoro BUPoGHULTBa» CNPSMOBAHUA HA O3HAWMOMITEHHSI CTYAEHTIB 3
Cy4YacHMMM MeTo4aMun aBToMaTm3alii MeTanypriiHMx Npouecis, NpUHUMNaMmM poboTn MeTanypriiHoro
obnagHaHHs, poboymmMm npouecaMmm BUrOTOBMEHHS CNIaBiB Ta KEpyBaHHA UMMM NpoLecamu.

MeTa Ta uwini amcumnniHmn

MeTot BUBYEHHS HaBYanNbHOI AUCUMANiHK € NpuAabaHHS 3HaHb B ranysi aBTomaTuaauii MeTanypriiHoro
BUpOBHULTBA, pauioHanbHOro BMbopy NpMHLMNOBMX CXeM aBTOMAaTM3aLil BUpOOHMUMX NpOLECiB
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MeTanypriviHux BUpoBbHUUTB, NPUHLUMNIB poBOTW NpUnaiB Ta ycTaTKyBaHHS | CTBOPEHHS Ha X OCHOBI
aBTOMaTU30BaHUX CUCTEM.

dPopmart 3aHATb

Jlekuii, npakTu4Hi 3aHATTH, camoCTinHa poboTa, KOHCynbTaLil. I[HaAMBigyanbHe 3aBAaHHs —
po3paxyHkoBa poboTa. [iacymMKoBMI KOHTPOIb — 3asiK.

KomneTeHTHOCTI

3K1. 3gaTtHicTb NpoBOAMTM AOCHIIKEHHS HA BiAMOBIAHOMY PiBHI.

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

3K3. 3gaTHicTb cninkyBaTucs 3 npeAcTaBHUKaMM iHLLMX NPOMECINHMX Py Pi3HOMo PiBHS (3
eKcrnepTamMmm 3 iHWKX rany3en 3HaHb/BUAiB EKOHOMIYHOI OisiNIbHOCTI).

3K4. 3gaTHicTb npautoBaTit B MidKHapOAHOMY KOHTEKCTI.

3K5. 3paTtHicTb BUABNATH iHILiaTMBY Ta NigNPUEMIUBICTb.

3K6. 3gaTHicTb Aig9T Ha OCHOBI eTUYHUX MipKyBaHb (MOTUBIB).

3K7. lNparHeHHs 0o 36epexeHHs1 HaBKONULLHBLOIO cepeaoBuLLa.

Pe3yn bTaTuU HaB4YaHHA

PH1. Po3pobnstu TexHonorito BUpobHMLTBA HA OCHOBI pO3YMiHHA NPOLIECIB, Lo BiabdyBatoThCS, 3
ypaxyBaHHAM 0CcOBNMBOCTEN BUPOBHULTBA Ta BU3HAYATN ONTUMarbHUI pexnm poboTn obnagHaHHs 3
ypaxyBaHHAM HasiBHUX HEBM3HAYEHOCTEWN Ta PU3NKIB.

PH2. 36upaTun HeobxigHy iHbopMaLito, BUKOPUCTOBYHOUM HAYKOBO-TEXHIYHY NiTepaTypy, 6a3n gaHux Ta
iHLWI Jxepena, aHanidyBaTu i ouiHOBaTK ii, 0GupaT onTMMarnbHi METOAM Ta 34iMCHIOBATH
CTaTUCTUYHMIA aHani3 gaHux.

PH3. Po3pobnsaTtu 3axoam 3 0OXOpOoHM MpaLi Ta HAaBKONULLIHLOIO CepeAoBULLLA NPU NPOBEAEHHI
JocnigXeHb Ta y BAPOOHMYIN OissnbHOCTI

PHA4. BinbHo cninkyBaTUcs Aep>kaBHO Ta aHIMiNnCcbKO MOBaMM YCHO i MMCbMOBO Anst 0OroBOpeHHS
npodeciviHix Npobnem i pesynbTaTiB AiISNbHOCTI y cdepi MeTanyprii Ta LWMPLLOro Kona iHXeHepHUX
nNUTaHb, Npe3eHTaLil pesynbTaTiB 4OCMiAKeHb Ta iIHHOBaLINHUX MPOEKTIB.

PH5. CnisBigHOCKMTU XiMiYHWIA cKnag, CTPYKTYpY | BNAcTUBOCTI MaTepianis MeTanyprinHoro
BUpOBGHMLTBA.

PH6. ®opmyBaTtu CTpyKTYypy i BNacTUBOCTI NpOAYKLUii MeTanypriiHoro BupobHuLTBa BignoBigHoO 40
noTpeb 3aMOBHMKIB.

PH7. AHanisyBaTu eHepreTuyHy e(pekTMBHICTb TEXHOSOMYHUX NpoLeciB Ta o6nagHaHHs, BiAnoBiAHO 40
cneuianisadii, Ta po3pobnsaTi 3axoam 3 eHepro3bepeKeHHs.

PH8. NponoHyBaTn HOBI TEXHIYHI PiLLEHHS 3 ypaxyBaHHSAM Lifie Ta peCypCHMX 0OMeXXeHb,
€KOHOMIYHMX, EKONOriYHNX, MpaBoBMX Ta 6e3neKoBMX acrnekTiB, po3pobATH i 3aCTOCOBYBATU HOBI
MeTanypriiHi TeXHOMOTIl.

PHO9. OpraHizoByBaTu i kepyBaTu nabopaTopHUM KOHTPOMEM CUPOBUHM i NPOAYKLii MeTanyprinHoro
BUpobGHMLTBA.

PH10. 3acTtocoByBaTtu cy4acHi MatemaTu4Hi MeToam, undpoBi TeXHOMOT T Ta cneujianisoBaHe
nporpamMHe 3abe3neyeHHst Ana po3B’si3aHHA CKNagHMx 3agad i npobnem metanypril.

PH11. BMiHHSA BUKOPUCTOBYBaTU METOAM 3aXUCTY OB’EKTIB iIHTENEKTYyanbHOI BNACHOCTI

PH12. Po3yMiHHSA (hi3nKo-XiMiYHMX OCHOB fnieryBaHHs, MikponeryBaHHs, MOgndikyBaHHS Ta
padbiHyBaHHs, BNAMBY XiMiYHOIo CKraay Ha CTPYKTYPOYTBOPEHHS | ekcnnyaTtauiHi BNnacTUBOCTI HOPHUX
i KONIbOPOBKMX MeTariB i cnnasi..

PH13. 3abe3neyyBat NOTPiOHI TEXHIKO-E€KOHOMIYHI MOKAa3HMKN NP KEPYBaHHI CKNagHMm
MeTanypriiHMMmn npouecamu.

PH14. Po3ymiHHsI pidH1X cnocobiB hhopMOYTBOPEHHS Ta MPOEKTYBaHHS OCHALLLEHHS O11s1 PidHUX BUAIB
nuTea.

O6cAar gucumnniHm
3aranbHu obear aucumnninm 120 roa. (4 kpeaguTie ECTS): nekuii — 32 roa., NpakTu4Hi poboTun - 16 roa.,
camocTinHa poboTa - 72 roa.
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NMepeaymoBu BUBYEHHA AUCUUNNiHU (MPEPEKBI3UTK)

[nsa ycnilwHoro Npoxoa)eHHst Kypcy HeobXiAHO MaTW 3HAHHA Ta NPAKTUYHI HABUYKM 3 HACTYMHUX
aucumnnin: «IHHoBaLinHi ocHoBM MeTanyprii. Ekonoris Ta oxopoHa npadi B ninBapHOMY BUPOOHULITBI».
«CyyacHi koMm'toTepHi TEXHONOTIi B MeTanyprii», «MoaentoBaHHs Ta onTuUMisais MmeTanyprinHnx
npoueciB Ta OCHaLLEHHS», «Pecypcoabepiratodi TeXHOMOrii Ta NnaBka CnagiB i3 cneuianbHUMM
BNacTUBOCTAMU»

OcobnuBocTi AUCUMNIiHU, MeTOAM Ta TeXHONOorii HAaBYaHHA

Jlekuii npoBoAATbLCA IHTEPAKTUBHO 3 BUKOPUCTAHHAM MYSIbTUMELINHUX TEXHONOriNn. HaBYanbHi
Matepianu gocTynHi ctygeHTam Yyepes OneNote Class Notebook.

Mporpama HaB4YanNbLHOI AUCLUUNITIHN

HaB4yanbHi 3aHATTA

Jlexuii
Temun nekuin KinbkicTb roguH
Tema 1. Bectyn 2

Mpouecn meTanyprinHoro BUpobHULTBA SIK 06’ €KTM KepyBaHHS
O6nagHaHHA MeTanyprinHoro BMpobHULTBA SIK 00’ EKTU KepyBaHHSA

Tema 2. dopmanisauia onucy MeTanypriiHMXx npoueciB sSK O0O’€KTiB 2
aBTomMaTu3auii

Cxemu aBTOMaTM3aLlii: 3ararnbHe 3HaNOMCTBO

3acobu aBTomaTuaadlii

Komn'toTepHo-iHTerpoBaHi cxemu aBToMaTmusauii

Tema 3. ABTOMaTH3aUis AOMEHHOro npouecy 2
KoHTponboBaHi napameTpy JOMEHHOI NNaBKu

3acobn aBToMaTu3aulii AOMEHHOT NnaBku

MpyHUMN AiT cMCTEM 3aBaHTaXEHHS neui

Tema 4. ABTOMaTH3aL s MapTEeHIBCbKOro npouecy 2
Cxema aBTOMaTU3aLisi MApPTEHIBCBKOT Ni1aBKu

YnpaBniHHA TENNOBOIO NOTYXXHICTIO MapTEHIBCbKOT nevi

Cxema KepyBaHHSA TENSIOBUM PEXUMOM ABOBAHHOT Nevi

Tema 5. ABTOMaTM3aUif KOHBEPTEPHOro npouecy 2
Cxema aBTOMaTM3aLil KOHBEPTEPHOIO NpoLecy

KoHTponboBaHi napaMmeTpu KOHBEPTEPHOI Mi1aBKK

3acobu aBTOMaTM3aLii KOHBEPTEPHOI NITaBKN

Tema 6. ABTOMaTM3auis npouecy HenepepBHOI PO3NTUBKMU 2
KoHTponboBaHi napaMmeTpu nNpoLecy HenepepBHOI PpO3NUBKK
KoHTypu kepyBaHHS Ta pO3MiLLIEHHSIM BiAMNOBIAHMX 3acobiB aBToMaTumaadii.

Tema 7. ABTOMaTM3aUifA eNeKTpoayroBoro npoecy. 2
Cxema aBTOMaTU3aLii eNeKTpoayroBoi nnaeku

KoHTponboBaHi napaMeTpun enekTpoayroBoi nnaBku

3acobu aBTOMaTu3aLii enekTpoayroBoi NnaBku

Tema 8. ABTOMaTM3aUiA BarpaHO4YHOro npouecy 2
Cxema aBTOMaTM3aLii NNaBk1 B BarpaHLui

KoHTponboBaHi napameTpu BarpaHO4HOI NiaBku

3acobu aBTOMaTM3aLii BarpaHOYHOI NiiaBku
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Tema 9. ABTOMaTM3aUifA iHAYKUIMHOIO npouecy ninaBku 2
Cxema aBTOMaTM3aLil NIaBKM B iHAYKLIMHUX TUreNbHUX Neyax

KoHTponboBaHi napameTpu iHOYKLINHOT NaBKu

3acobu aBToMaTu3auii iHAyKUiNHOT NNnaBKu

Tema 10. ABTOMaTU3ALIA AyNNeKc npouecy «BarpaHka — iHAyKLuinHa niv» 2
Cxema aBTOMaTM3aLil 4ynnekc npoLecy «BarpaHka — iHgyKLinHa niyv»
KoHTponboBaHi napameTpu npouecy

Tema 11. ABTOMaTU3aLiA AYNIEKC NpoLecy «eneKkTpoayroBa niv - iHayKuinHa 2
niv»

Cxema aBTOMaTM3aUil ynneKkc Npouecy «eneKkTpoayrosa nid — iHgyKuiiHa niv»

KoHTponboBaHi napameTpu npouecy

Tema 12. ABTOMaTU3ALiS AyNNEKC NpoLecy «BarpaHka - enekrpoayrosa niy» 2
Cxema aBTOMaTM3aLil 4ynneKc NpoLecy «BarpaHka — efeKTpoayrosa nid»
KoHTponboBaHi napameTpu npouecy

Tema 13. ABTOMaTM3auUia Aynnekc-npouecy «BarpaHka - KWCHeBMUWM 2
KOHBepTep»

Cxema aBTOMaTmsauil Oynnekc Mpouecy «BarpaHka - KUCHEBWUA KOHBepTep»
KoHTponboBaHi napameTpu npouecy

Tema 14. ABTOMaTMU3aLiA NpoueciB No3anivyHoi 06poOKM. 2
Cxema aBTOMaTM3aLil NpoueciB 3aBaHTaXEHHS
MobynoBa mogenen anst BASHa4YEHHSA ONTUMANbHUX PEXUMIB MOANKIKYBaHHS

Tema 15. KepyBaHHSs TeXHONOriYHMMM npouecaMmum Ha nJaBUNbHO- 2
3anuBanbHUX AiNAHKax

MogentoBaHHA NnaBunbHO-3annBanbHUX AiNISHOK NIMBAPHUX LEXIB K CUCTEM

MacoBOro o6¢cnyroByBaHHS

CuncTtemun KepyBaHHA nNpolecamm 3annBku opm

Tema 16. OCHOBM ONTUMaNbHOro KepyBaHHA NpoLecamMu NNaBKu 2
dopmanisadia 3agadi kepyBaHHs npoLiecamMmu nnasku

KpuTepii onTmanbHOCTI KepyBaHHS npouecamm niaBku

BuaHaueHHs1 onTMManbHOro KepyBaHHSA NpoLecamim niaBkn

3aranbHa KinbKicTb roguH 32

MpaKTN4Hi 3aHATTS

Temun NpakTUYHUX /CEMIHAPCBKNX 3aHATb KinbkicTe roanH Barosi
KoedilieHTn a

Tema 1. MapameTpu KOHTPOIIO B CUCTEMAX NNABKU YaBYHY 2 1

BusHayeHHs napameTpiB KOHTPOSIHO OCHOBHUX NMPOLIECIB OTPUMAHHS

YaByHY

Bu3aHa4yeHHs KOHTYpPIB KOHTPOSIO B CXEMi JOMEHHOrO NpoLecy

Tema 2. ABTOMaTM3aUiA MapTeHIBCLKOI NaBKU 2 1
BuaHayeHHs napameTpiB KOHTPOSIIO MaPTEHIBCBKOT NIaBKu
Bu3HayeHHs1 KOHTYpPIB KOHTPOJSIHO B CXEMi MApPTEHIBCHKOro npouecy

Tema 3. ABTOMaTM3aUifs KOHBEPTEPHOI NNaBKU 2 1
BuaHayeHHs1 napaMeTpiB KOHTPOIIO KOHBEPTEPHOI NiaBKu
Bu3aHa4eHHs KOHTYpIB KOHTPOIO B CXEMi KOHBEPTEPHOTO rnpoLecy

Tema 4. ABTOMaTM3aUiA NnpoueciB HenepepBHOI PO3NUBKU 2 1
BusHayeHHA napameTpiB KOHTPONIO NPOLIECY HENEPEPBHOT PO3NNBKN
BusHayeHHS KOHTYpIB KOHTPOIIO B CXEMi HENepepBHOT PO3NMBKN
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Tema 5. ABTOMaTM3aUif NNaBKU B eNIEKTPOAYroBUX nevax 2 1
BusHayeHHs napaMeTpiB KOHTPOIO eNeKTpoayroBoro npouecy
Bun3HayeHHs1 KOHTYpPIB KOHTPOJSIKO B CXEMI €NTIEKTPOAYrOBOro npoLecy

Tema 6. ABTOMaTH3aUis npoueciB NaBKy y BarpaHui 2 1
BusHayeHHs1 napamMeTpiB KOHTPOSIHO B CXEMi BarpaHOYHOro npouecy
Bu3aHa4yeHHs1 KOHTYPIB KOHTPOSIO B CXeMi BarpaHOYHOro npouecy

Tema 7. ABTOMaTM3auis npoueciB NnaBKu B iIHAYKUiIMHMX neYax 2 1
BuaHayeHHs napameTpiB KOHTPOIO B CXeMi iHAYKUIMHOro npoLecy
Bu3HayeHHs1 KOHTYpPIB KOHTPOSIO B CXEMI iHAYKLINHOro npouecy

Tema 8. CuHTE3 onTMManbLHOro KepyBaHHs npouecamu 2 1
eneKTpoayroBoi NiaBKu

MaTtemaTu4dHi Mmogeni 4N KepyBaHHA npouecamun enekTpoayroBoi

nnaBku

CuHTE3 onTUMarnbHOro kepyBaHHs (Pi3nKo-XiMiYHMMK Npouecamm

eneKkTpoayroBoi nNnasku

3aranbHa KinbKicTb roguH 16 1

Temun nabopatopHux pooir
JTabopaTtopHi pob0oTK B pamMkax gucUMniiHu He nepenbadeHi.

KoHTponbHi po6oTn

KoHTponbHi po60oTn 3 aBTOMaTK3aLii MeTanypriiHoro BUpobHuLTBa Barosi
KoediuieHTn b

Tema. ABTOMaTU3aLiA NpoLeciB NepBUHHOI MeTanyprii. 1
1. B yomy nonsrae cyTb npouecy JOMEHHOI NNaBKu.

2. LLlo BMKOPUCTOBYETLCA B AKOCTI LUMXTW Ta nanuBea.

3. Aki rasM nepeBaxHO BXOAATb [0 CKragy rasoBoi asw, WO YTBOPHETLCA B
NPOoLECi NnaBKu.

4. lo € npogykTamn JOMEHHOT NNaBKu.

5. Aki napameTpu 3aBaHTaXXEeHHS NeYyi MaroTb KOHTPOMOBATUCA Ta SK 3A4INCHIOETHCSA
KepyBaHHS UMK napameTpamu.

6. Aki napameTpu OyTTA MalTb KOHTPOMOBATUCH, AKMWA arperat Ang LbOro
BUKOPUCTOBYETLCS Ta AK 30IMCHIOETLCS KEPYBaHHSA LMK NapaMmeTpamu.

7. lLlo € OCHOBHUM 3aBAaHHSIM MpU KepyBaHHi JOMEHHWM NPOLECOM Ta 3 YUM Le
NnoB’A3aHo.

8. LLlo € ronoBHUMM NpUYMHaAMK KONMBAHb TEMMOBOro CTaHy AOMEHHOI Mevi.

9. Un nepenbaveHa cmcteMa OXONOMKEHHS Nedi Ta AKi enemMeHTr nedi nignsararTb
OXOMNOKEHHIO.

10. AAka iHepUinHICTb AOMEHHOI NeYi Ak 06’€KTy KepyBaHHS.

11. B YoMy nonsrae cyTb NpoLecy MapTEHIBCbKOI MMaBKu.

12. LLlo BUKOPUCTOBYETLCS B AKOCTI LUMXTW Ta Nanvsea.

13. Lo € mxepenamm KUCHIO AN OKUCIIEHHS YaByHY.

14. Aki 0cobnMBOCTI MapTEeHIBCbKOI Medvi Ta Mpouecy NnaBkM B Hi K 0O’ekTy
aBToOMaTmM3aLii (KepyBaHHS).

15. Aki ocHOBHI NapameTpu nedi Ta NpoLlecy NnaBkn MaloTb KOHTPOSOBATUCS Ta SIK
30INCHIOETBCA KEPYBaHHS LUMU NapameTpamu.

16. Aki € cnocobu ynpaeniHHSA TENMOBO NOTYXXHICTHO MapPTEHIBCLKOT Nevi.

17. B YoMy nondrae 3aBaaHHS perynioBaHHs ropiHHA B MapTEHIBCbKiW Nedi

18. Ak peryntoTb TUCK B pO6OYOMY NPOCTOPiI MapTEHIBCbKOI Meui.
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19. [na 4oro CcnyXuTb CUCTEMA aBTOMATU4YHOIMO MNEepPeKndaHHsa KnanaHiB vy
MapTEHIBCbKIN neui.

20. AK 34iNCHI0ETLCA NEepPeKMAaHHS KrnarnaHis B NPOLECi MapTEHIBCbKOI NMNaBKM.

21. B 4yomy nonsrae cyTb NPoLECy KOHBEPTEPHOI NIIaBKN.

22. Lo € pxepeniamm KUCHIO 451 OKUCNEHHS YaByHY.

23. LLlo € nepeBaramun KOHBEPTEPHOIO NPOLIECY.

24. B Yomy nonsrae cknagHicTb KepyBaHHA KOHBEPTEPHUM NPOLECOM.

25. B YoMy nonsrae cyTb CTaTUYHOIO KEPYBaHHS KOHBEPTEPHUM MPOLIECOM.

26. B yomy nonsirae CyTb AMHAaMIYHOrO KepyBaHHS KOHBEPTEPHUM NPOLECOM.

27. B yomy nonsirae cyTb NpoLecy HenepepBHOI PO3NBKN.

28. [Insa aKux cnnagiB BUKOPUCTOBYETLCHA TEXHOMONA HenepepBHOT PO3SUBKN.

29. 3 AKMMK nNnaBUMBbHUMK arperatamMm MOXe BUKOPUCTOBYBATMUCHA cCUCTEMA
HenepepBHOI PO3NUBKY, SIKLLIO B SIKOCTi CNSiaBy BUKOPUCTOBYETLCS CTarb.

30. Aki enemeHTM BKoYae B cebe cxeMa HeNepepBHOI PO3NUBKM.

31. Y1 € ra3oKMCHEBI NanbHWKN AN pidaHHs 3NMBKa CTalioOHapHUMK, Y PYXOMUMMN.
32. Yum 3abe3nevyeTbCsl TOYHE JOTPUMAHHS MipHOT LOBXWHW 3MUBKIB.

33. B sskomy pasi BUaaeTbCa CUrHan Ha noYaTok pisaHHs 3nmMBKa.

34. Ak npavutoe cncteMa OXONo4KeHHs B MpoLeci HenepepBHOT PO3IMBKU.

Tema. ABTOMaTM3aLiA NnpoueciB meTanyprii TIMBapHOro BUpo6HMLUTBA. 1
1. B 4yomy nonsirae cyTb NpoLecy enekTpoayrosoi NraskKu.

2. LLlo BUKOPMCTOBYETbLCA B AKOCTI LUMXTW Ta Nanvea.

3. o € pxepenom TemnepaTypu B €eNeKTpOAYrosin nevi.

4. ki OCHOBHI KOHCTPYKTMBHI €f1eMEHTU eNeKTpoayroBol neui.

5. £k 30iNCHI0ETBCA KepyBaHHS NPOLLECOM MNSaBKu.

6. AKi iCHYIOTb eTanu NnaBku1 B €NeKTPOAYroBin neui.

7. ki 3acobu BUKOPUCTOBYHOTL ANS peryntoBaHHs €NeKTPUYHOI MOTYXXHOCTI.

8. LLlo € napameTp peryntoBaHHA CUCTEMU KepyBaHHS MPOLECOM MI1aBKu.

1. B 4yomy nonsirae cyTb npouecy BarpaHO4YHOI NaBKK.

2. LLlo BUKOPUCTOBYETLCS B AKOCTI LUMXTK Ta nanvea.

3. o € pxepenom TemnepaTtypu y BarpaHLii neui.

4. B YoMy nonsrae ckrnagHiCTb kepyBaHHS NpoLECOM MMaBKu.

5. Akui BUrnsag mae TemnepaTypHuin npodinib BarpaHKku.

6. flka NoOCNigOBHICTb BarpaHO4HOro fnpoLecy.

7. B kil nocnigoBHOCTI BiAbyBaeTbCA 3aBaHTaXXEHHS BarpaHKu.

8. AKun € HIoaHC y 3aBaHTaXeHHs y BarpaHky BarnHsky.

9. Aki 060B’A3KOBI ONepaLii NPoBOAATLCS Neped NoYaTKOM MNIIaBKu.

10. Ak nigTpMMyeTbCa MOCTIMHUM KiNbKiCTb MOBITPSA, WO NoAaeTbcd,  nicng
3aBaHTaXXeHHSA OCTaHHbLOT KaroLli Ta Wo CBigYUTb NPO NOBHE NPOMMaBMAEHHS LLMUXTN.
11. B YoMy nonsrae cyTb NpoLecy Nnasky B iHOYKLUiIMHMX NeYax.

12. Lo BUKOPUCTOBYETHLCSA B iIHAYKLINHUX NeYax B AKOCTI LUMXTWU Ta nanvea.

13. AKi OCHOBHI eneMeHT iHAYKLiNHOT nevi.

14. Akni isndHUA NPUHLMN NOKNageHo B OCHOBY MaBreHHs B iHOYKUINHUX neYax.
15. Aki onepadii Bkrovae TEXHOMOriS NaBku B iHAYKLINHIA neui.

16. Big 4oro 3anexuTb NIArOTOBKA MeETanowuMxXTW OO MfaBkM Ta $K BOHA
NpPoBOANTLCA.

17. 3 Aknx eTaniB cknagaeTbCcs NaBaHHSA LLNXTN.

18. Axknii pexxmm nnaBku € HaNBINbL NPOAYKTUBHUM.

19. AK 30iMCHI0ETLCA 3MiHA MNOTYXXHOCTI, WO NiABOANTBLCA 4O Nevi.

20. AK Ta gna 4oro NpPoOBOAUTLCA AOBEAEHHS po3nraBy A0 3a4aHoro XiMidHOro
cknagy.

21. Lo Tpeba onsi BUBHAYEHHS ONTUMarbHOrO KepyBaHHS MPOLECOM.

22. lLlo moxe Byt obpaHe 3a maTemMaTU4yHy MoAenb npouecy, SAKWo ue dismko-
XiMi4HMI npoLec.
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23. o moxe 6yTn obpaHe gk haKTOpHUIA NPOCTIP 3MiHHUX, AKLLO Tpeba Bu3Ha4vaTtu
onTumarbHe KepyBaHHSA di3NKO-XiMIYHMM NPOLIECOM.

24. Aki 6yBatoTb KpUTEPIi ONTUMANbHOCTI KepyBaHHS.

25. Lo moxe GyTn obpaHe 3a MO4YaTKOBUI CTaH NPU BU3HAYEHHI ONTUManbHOro
KepyBaHHSA di3NKO-XiMIYHUMIK NpoLiecamu, WO NPoTikKarTb B pO3nsiasi.

26. Wo moxe 6yt obpaHe 3a KiHUEBMW CTaH NpUM BU3HAYEHHi OMTMMarnbHOro
KepyBaHHA (Pi3nKO-XiMiYHMMK MipouecamMu, WO MpOTikalTb B po3nnasi B NpoLeci
naaBKkM Yn TepmMoyacoBoi 06pobku.

27. Ak 3aranbHU BUMMALO MOXXEe MaTu KiHLEBWUW CTaH B 3agadi onTuMarbHOro
KepyBaHHSA NPOLECOM MNITaBKN Y TepMOYacoBOi 06pobKu.

28. LLlo Take kepyBaHHS NPOLLECOM NMaBKU Y1 TEPMOYaACOBOi 06pO6KM.

29. Aki meToan MOXyTb BYTWU 3aCTOCOBaHI AN MOLUYKY ONTUMAaribHOMO KepyBaHHS
o6’ekTaMu umn npouecamu.

3aranom N obi=2

CamocrTinHa poboTa

Mporpamoto Kypcy nepenbavyeHo CamMOCTIMHE BMBYEHHS TeM Ta NUTaHb, SKi HE BUKNALAKTbCA
Ha NeKUinHNX 3aHATTAX. B pamkax Kypcy CTygeHTam TakoX peKkoMeHOYylTbCs A04aTKOBi MaTepianu
051 CaMOCTIMHOrO BUBYEHHS Ta aHaniay.

OnpautoBaHHA TEOPETUYHOIO MaTtepiany

Temun gng camMoCTINHOIrO BUBYEHHS KinbkicTb roguH

Tema 1. CTpyKTYypa MeTanypriniHoro BUpooHuuTBa 2
Micue meTanypriiHoro BUpoOHMLTBA B EKOHOMILL AepkaBu
O3HanomneHHs 3 3aranbHOK CTPYKTYPOK MeTanypriiHoro BMpobHuuTea

Tema 2. NNepBUHHa Ta BTOPUHHaA MeTanypria 2
Martepianu ons nepBuHHOT MeTanyprii
Martepianu ons BTOpMHHOI MeTanyprii

Tema 3. [lomeHHUM npouec 2
[JoMeHHWMIN NnpoLec ninaBKK, MOro OCHOBHI XapaKTEPUCTUKM
MpoaykKuist LOMEHHOro NpoLecy Ta OLUiHIBaHHS T AKOCTI

Tema 4. MapTeHiBCbkui npouec 2
MapTeHiBCbKMi NpoLec NnaBku, NOro OCHOBHI XapakTepUCTUKN
MpoayKuist MapTEHIBCLKOro Npouecy Ta OUiHKBAHHS Ti IKOCTi

Tema 5. KoHBepTepHU npouec 2
KoHBepTepHUI Npouec nNiiaBkK, NOro OCHOBHI XapaKkTepUCTUKK
MpoayKuist KOHBEPTEPHOro NPOLLECY Ta OLHIOBAHHS 1T AKOCTI

Tema 6. HenepepBHa po3nuBka cTani 2
Mpouec HenepepBHOT PO3NUBKKU CTani, NOro OCHOBHI XapaKkTepUCTUKN
MpoayKuist HenepepBHOT PO3MNMBKK CTasi Ta OLiHIOBaHHS Ti IKOCTi

Tema 7. EnektpoayroBuim npouec 4
EnekTpogyrosuin npoLec nnaBku, NOro OCHOBHI XapakTepUCTUKN
MpoayKuist enekTpoayroBoro NpPoLecy Ta OuiHBaHHSA i AKOCTI

Tema 8. BarpaHo4HuM npouec 4
MpoLec BarpaHOYHOT NNaBKK, MOro OCHOBHI XapaKTEPUCTUKM
MpoaykKuisi BarpaHOYHOro NpoLecy Ta OLiHIOBaHHS ii SKOCTi

Tema 9. IHAYKLiNHMIA NnpoLec 2
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Mpouec iHOYKLINHOT NNIaBKK, MOro OCHOBHI XapaKTEPUCTUKM
MpoayKuist iHAYKUINHOMO NpoLEecy Ta OLiHBaHHS 1T SIKOCTI

Tema 10. flynnekc-npouec «BarpaHka - iHgyKuinHa niv»

[ynnekc-npouec nnaBkKU «BarpaHka - iHAOYKUiIMHA niYy», WOro OCHOBHI
XapaKTepuUCTUKn

lMepeBaru Ta HeJonMikM NpoLecy

Tema 11. [lynnekc-npouec «efneKkTpoayrosa niv - iHAyKuUinHa niv»
[ynnekc-npouec nnaeBku «enekTpogyrosa nid - iHAYKUiNHA NiY», NOr0 OCHOBHI
XapakTepUCTUKM

MepeBaru Ta Hegoriku Npouecy

Tema 12. [lynnekc-npouec «BarpaHkKa - eniekrpogyrosa niyu»
[ynnekc-npouec nNnaBkM «BarpaHka - enekTpogyroBa nivy», WMOro OCHOBHI
XapaKkTepUCTUKM

MepeBarun Ta HeOosiKM NpoLecy

Tema 13. lynnekc-npouec «BarpaHka - KNCHEBUI KOHBepTep»
[ynnekc-npouec nnaBku «BarpaHka - KUCHEBWA KOHBEPTEp», WOro OCHOBHI
XapaKTepUCTUKn

lMepeBarun Ta HeQoOMiKM Npouecy

Tema 14. MNo3aniyHa o6po6Oka YaByHy Ta cTani
CyTHICTb NpMHUMNIB No3aniyHoi 06pobKuM
MogudikaTopu YaByHy, Nnerytodi enemMmeHT Ta NpuMHUMN IX Knacudikauii

Tema 15. PyHKUiOHYBaHHSA NMaBUNIbHO-3anMBanbHUX AINAHOK NMBapHOro
uexy

CyTHICTb TEXHOMOrYHUX MPOLECIB  Ha MnaBubHO-3aNUBaNbHUX AinsHKax Sk
06’eKTax kKepyBaHHS

MpUHUMIM NaHyBaHHSA NUBapHKX LiEXIB

Tema 16. OnTumManbHe KepyBaHHA MeTanypriiHMMu npouecamm
CyTHicTb npuHUMNYy MakcumyMy MoHTpsriHa 4ns kepyBaHHA 3a LUBUAKOAIEH0
[uHamivyHe nporpamyBaHHS

3aranbHa KinbKicTb roguH

Tematuka iHOMBIOyanbHUX 3aBAaHb

BukoHaHHs pO3paxyHKOBOro 3aBaHHA nepe,u,6aqae 3aBaaHHA 3 pO3pO6KVI KOHTypiB KOHTPOJIIO Ta

peryntoBaHHA OCHOBHWUX MMaBUSIbHUX MPOLECIB MeTanypriiHoro BMpoOHMUTBA.

3p006yBay obupae

KOHKPETHY TEMY B MeXax 3ararfibHOi TEMATUKM 3a MOromKeHHsIM 3 Buknagadem. Obcar 3BiTy: 8-12
CTOPIHOK OCHOBHOro TeKkCTy. 3BiT Mae Oyt odopmneHui BignoBigHO A0 TUMNOBMX BMMOr O
pO3paxyHKOBUX poBIT. 3aBAaHHA BUKOHYETLCSA NPOTArOM HaBYanbHUX TUXHIB | NOAAETLCA Ha NepeBipKy

00 3aniky.

Temu iHaMBIQYyanbHOro 3aBAaHHS

Tema 1. ABTOMaTH3aUis AOMEHHOro npouecy

Po3pobka TpbOoX KOHTYpPIB KOHTPOJIO Ta PEryIItOBaHHSA CUCTEMM aBTOMAaTM3aLii JOMEHHOro npoLecy

Tema 2. ABTOMaTM3aLisi KOHBEPTEPHOro npouecy

Po3po6ka TpbOX KOHTYPIB KOHTPOJIO Ta PerynioBaHHsA cUCTeMU aBToMaTu3alLlii KOHBEPTEPHOro Npouecy

Tema 3. ABTOMaTH3aUIA eNeKTpoAyroBoro npoecy.

P03p06|<a TPbOX KOHTypiB KOHTPOJHO Ta perynoBaHHA CUCTEMU aBToMaTu3auii €NeKTpoayrosoro

npowecy
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Tema 4. ABTOMaTM3aUiA BarpaHO4YHOro npouecy
Po3pobka TpbOX KOHTYpPIB KOHTPOJIO Ta PEryIItOBaHHSA CUCTEMM aBTOMAaTM3aLii BarpaHO4YHOro npouecy

Tema 5. ABTOMaTM3auifa iHAYKUWiIMHOro npouecy ninaBku
Po3pobka TpbOX KOHTYpPIB KOHTPOJIO Ta PErytoBaHHSA CUCTEMM aBTOMAaTM3aLUjil iHOYKUIMHOro npouecy

Tema 6. ABTOMaTM3auisa Aynnekc npouecy «BarpaHka - iHayKuinHa niy»
Po3pobka 3aranbHoi yHKLiOHANbHOT CXeMU aBTOMAaTM3aLii NpoLecy «BarpaHka — iHOYKUiiHa niv»

Tema 7. ABTOMaTM3aUia AynieKc npouecy «BarpaHka - AyroBa enekrponiy»
Po3pobka 3aranbHoT oyHKLiOHaNbHOT CXeMn aBTomMaTmaaLii npouecy «BarpaHka — yroa enekrponiy»

Tema 8. ABTOMaTM3aUia AynneKkc npouecy «BarpaHka - Manum KOHBepTep»
Po3pobka rorfloBHUX KOHTYpPIB KOHTPOJTHO Ta PerynoBaHHA CUCTEMM aBTOMaTU3aUjii gynnekc-npouecy
«BarpaHka - Mana ctanennasunbHa ycTaHOBKa / KNCHEBWUIN KOHBEPTEP»

3aranbHa KinbKicTb roguH 36

HedopmanbHa ocBiTa

3p06yBay Mae MOXIMBICTb Nepe3apaxyBaTi OKpeMi TeMy abo Kypc LLNAXOM: MPOXOKEHHS
NPOMECINHMX KYPCiB Y1 TPEHIHTIB, OHITaH-0CBITH, NPOMECINHUX CTaXyBaHb, Y cdepi, Lo Bignosigae
HaBYalnbHUM LiNaM gUCLMNIHW.

[na 3apaxyBaHHA HEOBXiAHO HagaTu: cepTudikaTt (eNeKTPOHHNUIN abo APYKOBAHMIN) NPO NPOXOSKEHHS
KypCy/CTaxyBaHHsi, ONUC NPOrpamun TPEHIHrY i3 3a3Ha4YeHHAM 3MICTy TeM, obcary Ta TpuBarnocTi.

NitepaTtypa Ta HaBYanbHi maTepianu
OcHoBHa nitepartypa

1. ABTOMaTU30BaHi cucteMu ynpaeniHHs: HaBd. nocid. / 1. O. Abomin, . C. NeH3eB. — XapkiB.:

TOB "TEXHONOIMYHU LUEHTP I'PYI", 2024.-130¢.978-617-8242-09-1-JAYKQ6.PDF

2. Demin D. Experimental and industrial method of synthesis of optimal control of the
temperature region of cupola melting /EUREKA: Physics and Engineering. 2023. Issue 2. P.
68—82. doi: https://

doi.org/10.21303/2461-4262.2023.002804

3. MeToamyHi BKasiBKM OO CaMOCTINHOI po6OoTK 3 HaB4varnbHOI gucUUNIiHM « ABTOMaTM3aUis
MeTanyprinHoro BupoOHWMUTBa», ANA CTyAeHTiB cneuianbHocTten 136 — MeTtanyprisa, 3a
OCBITHbOI Nporpamoto «MeTtanypriiHi npouecu Ta cuctemny / Ykn. Oeomin [. O. — Xapkis,
HTY «XMl», 2025. — 36 c. https://repository.kpi.kharkov.ua/handle/KhPI-Press/91742

4. MeToamyHi BKas3iBKM [0 BUWKOHAHHSA MpPaKTU4HMX pPobiT 3 Kypcy «ABTOMaTtm3sauis
MeTanyprinHoro BuMpoOHMUTBa», ANS CTyAeHTiB cneuianbHoctenm 136 — MeTtanypris, 3a
OCBITHbOIO Nporpamoto «MeTtanypriiHi npouecun Ta cuctemny / Ykn. Oeomin [. O. — Xapkis,
HTY «XIMl», 2025. — 36 c.

JopatkoBa nitepaTtypa

1. TexHonorii 06pobku cTani y nepeakpuctanisauinHnin nepiog npy 6esnepepBHoMy po3nuBaHHi/ €.B.
CuHeriH, KI'. Hizses, O.M. CtogaHos, B.I". N'epacumeHko, C.B. XKypaenbosa, J1.C. MonyaHoB - [Hinpo:
CepegHsak T.K, 2021.-99 c.

2. MeToanyHi BkasiBkM OO0 BUKOHAHHA NMPakTUYHMX PoOBIT 3 Kypcy «|HHOBaUiHi OCHOBM MeTanypril.
Ekonoris Ta oxopoHa npaui B NuMBapHOMYy BMPOOHWUTBI», ANS CTyOEeHTIB cneuianbHocTten 136 -
MeTanyprig, 3a OCBiTHbOK nporpamoto «MeTanyprinHi npouecu Ta cuctemm» / Ykn. Abomin O. O. -
Xapki, HTY «XI1l», 2025. - 30 c.
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https://sciencebook.com.ua/wp-content/uploads/woocommerce_uploads/2024/11/978-617-8242-09-1-jaykq6.pdf
https://repository.kpi.kharkov.ua/handle/KhPI-Press/91742

3. MeTogu4Hi BKkasiBkKM OO0 CaMOCTIMHOI poBOoTM 3 HaBYamnbHOI AUCLMMAIHK «IHHOBALINHI OCHOBMU
MeTanyprii. Ekonorisa Ta oxopoHa npaui B nuBapHOMY BUPOBHULUTBI», ANSA CTYAEHTIB creLianbHoCcTen
136 — MeTanypris, 3a OCBITHLOI Nporpamoto «MeTanyprirHi npouecu Ta cuctemn» / Ykn. bomid . O.

- Xapki, HTY «XTIl», 2025. - 30 c. https://repository.kpi.kharkov.ua/handle/KhPI-Press/91744

Cuctema ouiHIOBaHHA

MigcymkoBa OLiHKa 3 OCBITHBOrO KOMMOHEHTA BU3HAYa€ETLCS BiANOBIAANbHUM JIEKTOPOM 32 TEMaMU,
BMOAMM 3aHATb, TOLLIO BigMOBIAHO 00 cunabycy i € iHTerpanbHO OLHKOK pe3ynbTaTiB yCixX BUA
HaBYarnbHOI QianbHOCTI 3000yBaya BMLWOI OCBiTU. [igcyMKoBa OLiHKa MOBMHHA BigobpaXkaTu BCi OLLiHKN
3a CKNagoBUMM HaBYarnbHOro NpoLecy 3 ypaxyBaHHAM iX BaroBMxX NOKa3HUKIB k:

[MOTOYHUIN KOHTPOSb KoHTpornbHi poboTn IHouBIQyanbHe MigcymKoBUM KOHTPOSTb

(NpaKTnyHi poboTn), kq (3a HasABHOCTI), ko 3aBAaHHSA _
(3@ HAsIBHOCTI), k3 (ans OK 3 3anikom), ky

0,4 0,4 0 0,2
Cyma koedilieHTiB MOBMHHA cKNagaTtu oanHnLo: k1 + ko + k3 + kg = 1. Migbip Barosux koedilieHTIiB
NiZACYMKOBOI OLiHKW 34INCHIOE PO3POOHMK KypCy.
Po3spaxyHoK nigcyMKOBOT OLLIHKM NPOBOANTLCA 3a (POPMYIIOHD:
O:I7-k1+K-k2+I-k3+I7K-k4,

ae: - cepeaHbO3BaXkeHa cepeaHs OLjiHKa 3a NOTOYHUIA KOHTPOSb,

| - ouUiHKa 3a BUKOHaHHS iHAMBIAYaNbHOro 3aBAaHHS,

K - cepegHbo3BaXeHa OLiHKa 3a KOHTPOSbHI poboTy,

[k - oUiHKa 3a NiACYMKOBUI KOHTPOIb.

_I'Il-a1+ﬂ2-a2+...+l'ln-un

n
8
Eizlai

7

ne: a; - BaroBuim KoeiLieHT 3a NpakTU4He 3aHATTS.
Ki-b
K=-191
N bi
i=1"1

e: b; - BaroBmmn KoeiLieHT 3a KOHTPOIbHY PoboTy.
MoTou4Hi ouiHKM 3a kKOXHY cknagosy (M, K, /,...) Lkana ouiHOBaHHA

BUCTaBNATLCA 32 100-6anbHOIO LLKAro 3riaHo 3
nonoxeHHam «[1po kpuTepil Ta cUcTeMy OUiHIBaHHA  Cyma

. - : .. . HauioHanbHa ouiHka ECTS
3HaHb Ta BMiHb i NP0 PENTUHT 3000yBayYiB BULLOI Oanis
ocBiTU» HTY «X[l». 90-100 BigmiHHO A
82-89 Hobpe B
MigcymkoBa oLiHKa BUCTaABNAETLCS BiANOBIAHO A0 75-81 Ho6pe C
po3paxoBaHoi O 3 OKpPYrNeHHAM 40 HanbnmxX4oro 64-74 3af0BiNnbLHO D
uinoro yncna B 6inbLuy CTOPOHY. 60-63 3a40BinbHO E
35-59 HesagoBinbHO FX
(noTpibHe pogaTkoBe
BMBYEHHA)
1-34 HesagoBinbHO F
(NoTpiGHe NOBTOpPHE
BMBYEHHSA)
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https://repository.kpi.kharkov.ua/handle/KhPI-Press/91744
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

Hopmu akagemiuyHOI eTUKM i NosliTUKa Kypcy

30006yBay BULLOT OCBITW NOBUHEH JOTpUMyBaTuUcs «Kogekcy eTukn akageMiyHnx B3aEMOBIOHOCKH Ta
nobpoydecHocTi HTY «XIl»: BUABNATU ANCUMNIIHOBAHICTb, BUXOBAHICTb, 4OOPO3MYNIMBICTb, YECHICTb,
BignoBiganbHicTb. KOHNIKTHI cuTyauii NOBUHHI BigKpUTO 0GroBoptoBaTUCS B HABYasbHMX rpynax 3
BMKIagadem, a npu HEMOXMBOCTI BUPILLEHHSI KOH(NIKTY — 4OBOAUTUCS A0 BigoMa cniBpOoBIiTHMKIB
ANPEKLIT IHCTUTYTY.

HopmaTtneHo-npaBoBe 3abe3neyvyeHHs BNpoBaaXEeHHS MPUHLUMNIB akageMivyHoi OOpOYECHOCTI

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

NMorooxeHHsA

Cunabyc norogxeHo 30.06.2025 3aBigyBau kadenpu
Hata MOroO[DKEHHS], nignuc Onbra NoHomapeHKo
C’];‘Ir—% ]
30.06.2025 MapanT Ol
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