QE HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KUIBCbKUM MONITEXHIYHUWA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

.| Kadeppa
/| nvBapHoro Bupo6HULTBA

BUPOBHULITBO BUNUBKIB I3 CTANEU

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PiBeHb BULLOI OCBiTH
Fanysb 3HaHb
CneunianbHicTb

OcsiTHA nporpama
Cratyc agucumnaiim
dopma HaBYAHHA

Pik niarotosKku, cemectp
O6car gucumnnainm

CemecTpoBuii KOHTpONb/
KOHTPOAbHI 3axo4u

Po3knap 3aHATb
MoBa BMKNnagaHHA
IlHpopmauia npo
KepiBHMKa Kypcy /

PeKBi3anTK HaBYa/IbHOI AUCUUNAIHM

Mepwuii (6akanaspcoKuli)

13 MexaHi4Ha iHxceHepisa

136 Memanypzia
Komn’tomepu3oeaHi npouyecu aumms
0Ob6os’sa3Kosa

04YHa(0eHHa)

4 kypc, 7 cemecmp

5 kpedumu ECKTC, 150 200.

Icnum / MKP

3a posknadom (http://rozklad.kpi.ua)
YKpaiHceka

Jlekmop: 8.m.H., npoghecop AmwuHcbKuli Muxatino Muxalinosuy,
m.yamshinskiy@kpi.ua, +38(050)-546-06-83

BMK/NagaudiB lpakmu4Hi: acucmeHm lsaH4yeHKo Amumpo Bikmoposuy

cortdm77@gmail.com, +38(050)-998-86-15
JlabopamopHi: acucmeHm Kusausno bozdaH Bosnodumuposuy,
kyvhylo.bohdan@gmail.com, +38(068)-533-41-77

Po3milyeHHA Kypcy https://foundry.kpi.ua/courses/vyrobnycztvo-vylyvkiz-stalej/

Mporpama HaB4YabHOI AUCLUNAIHM

1. Onuc HaBYaNbHOI AUCUMUNAIHMY, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaT HaBYaHHA

MeTta — BUBYCHHSI CTYJCHTOM XapaKTEPUCTHK JHBAPHUX CTAJICH, TECOPETUUHUX 1 TEXHOIOTTUHUX
OCHOB TIJIABJICHHS CIIJIaBIB HA OCHOBI 3aJ1i3a, 1X TEXHOJIOT1YHUX BJIACTUBOCTEH (JTMBAPHUX T4 MEXaHIUYHUX ),
(hopMyBaHHS CTPYKTYpHU Ta BIACTHBOCTEH METaTy y BIJIMBKaX Ta OCOOIMBOCTEH BUTOTOBJICHHS CTaJICBUX
BWJIMBKIB PI13HOTO TPU3HAYCHHSI.

[IpenMer BUBYECHHS — OCHOBHI BJIACTHBOCTI PIIKOTO METally, MOBHUI TEXHOJOTIYHHMIA TPOIEC
BUTUTABJICHHS CTaJIe B MYyTrOBHX Ta IHAYKIIWHUX Ie4YaX, METOJINKH BU3HAYCHHS JIMBAPHUX 1 MEXaHIYHHX
BIIACTHBOCTEH CTaJied 1 CTaJeBHX BWJIMBKIB, (DAKTOpH, SIKi BIUIMBAIOTH HA TEXHOJIOTIYHUH TPOIIEC
BHUTOTOBJICHHS SIKICHMX CTaJI€BUX BHUJIMBKIB, MO3AIMYHI METOIM MOKpAIIaHHSI BJIACTUBOCTEH PiAKOI CTaui
TOLIO.

CTyneHT Mae yMiTH pO3pOOUTH ONTUMAIBHUN TEXHOJIOTIYHHN TPOIEC BHTOTOBIICHHS CTAJIEBUX
BUJIUBKIB PI3HOTO MPU3HAYCHHS; MPUHHATH BiAMOBIIHE MPABWIbHE PIIICHHS ITiJl 9YaC BUKOHAHHS KOXHOL
oriepallii TEXHOJIOTIYHOTO MPOIIECY BUPOOHUIITBA CTAJIEBUX BHJIMBKIB; aHATI3yBaTH OJCprKaHl pe3yabTaTh
IIOJI0 JMBApHUX 1 MEXaHIYHUX BIIACTUBOCTEW CTallell PIi3HOrO XIMIYHOTO CKIJIaIy; OXapaKTepH3yBaTH
PEXUMHU TEPMIYHOTO OOpPOOJICHHS CTAJICBMX BWJIMBKIB, MEXaHIYHI BJIACTUBOCTI Ta rajdy3l BUKOPUCTAHHS
PI3HUX MapoK KOHCTPYKIIMHUX HEJIErOBaHUX Ta JIETOBAaHUX CTaJield; EKOHOMIYHO OOIPYHTYBaTH
JOIUTHHICT, BUKOPHCTAHHS KOHKPETHHX MapoK CTajeil Ha MiACTaBl aHANi3y pPe3yJIbTAaTiB JUBApHUX 1
MEXaHIYHUX BIIACTUBOCTEH.



ITix yac BUBYEHHS AMCLUUILIIHU 3100yBa4 Ma€ ONMaHyBaTH HACTYMHI ()axOBi KOMIIETEHTHOCTI:

®K 1 | 3garHicTh 3aCTOCOBYBATH CHCTEMHUH IMTiIAXIA IO BUPIIIEHHS MPOOIEM METaIypril.

®OK 2 | 3narHicTh BUPIIIyBAaTH THIIOBI iH)KEHEPHI 3aBIaHHs BIAMOBIIHO 0 CIIEIiai3aliii.

DK 3 Kputnaso ocMuciroBaTd HayKoBi (haKTH, KOHIICIIIT, Teopii, TPUHITUIIH 1 METOIM, HEOOXITHI IS
npodeciitHoi AisuTbHOCTI B chepi MeTaryprii.

O®OK7 | 3natHicTh BUSABIATH, Kiacu(BiKyBaTH i onmucyBaTu e(heKTHBHICTh CUCTEM, KOMIIOHEHTIB 1 IPOILIECIB B
MeTaJIyprii Ha OCHOBI BUKOPUCTAHHS aHATITHIYHUX METOMIB i METOIIB MOJICITFOBAHHSI.

OK 8 | 3naTHicTh 3aCTOCOBYBATH 3HAHHS METANYpPril B yIIPaBIIiHHI MpoliecaMu Ta 00JIafHaHHAM, PO3pOOIICHHI
TEXHOJIOTIH TOLIO.

O®K 14 | 3narnicTh 3a6e3meuyBaTh SIKICTh MPOIYKIIii.

OK 17 | 3aaTHiCTh peanizoByBaTH KOHIICIILIIT OIIAUTHBOTO BUPOOHUIITBA Ta 3araibHi MPUHIMITH 3HHKECHHS
BHPOOHHUYNX BUTPAT Y METAIYPrii, a TAKOK BIIPOBAKYBATH pecypco3bepirarodi TEXHOJIOTIi, sKi
J03BOJISIIOTH aKyMYJTFOBATH PECYPCH, CIPSIMOBaHI Ha JOCSTHEHHS IiJIeH B yCiX HaNpsIMKax JisuTbHOCTI
METaJTyprilHOTO MiNPHEMCTBA.

®K 18 | 3maTHicTh 3aCTOCOBYBATH Kpallli CBiTOBI IIPAKTHKH, CTAHAAPTH MisSUIBHOCTI Y METAIyprii 3a
creriaii3ami€cro.

®K 23 | 3naTHICTb pO3pOOIIATH 1 KOPEryBaTH TEXHOJIOTIYHI MPOLIECH BUTOTOBJICHHS JIUTHX 3ar0TOBOK 13
3aJT1I30BYTJICIICBHX CIIABIB

®OK 24 | 3naTHicTh aHANI3YBaTH MPOIECH, 110 MPOTIKAIOTh B PIIKUX METajax i CIUIaBax y IJIaBHIBHUX
arperartax Ta IiJi 4yac iX KpucTasizarii

O®OK 25 | 3naTHicTh po3pOOISATH TEXHOIOTIYHI MTPOIIECH BUILIABIISIHHS CILIaBiB X JIETyBaHHS,

MOIM(iIKyBaHHS Ta NO3aMIYHOr0 0OPOOICHHS

HalyTi kommeTeHTHOCTI MaioTh chopMyBaTd y 3100yBaua HACTYIHI MpOrpamHi pe3yibTaTH
HaBYAHHS:

ITP 10

Po3yminHs ocoOnmBOCTEH MarepialiiB, IO 3aCTOCOBYIOTHCS, OOJIATHAHHS Ta IHCTPYMEHTIB,
IH)KEHEPHUX TEXHOJIOT1H 1 MPOIIECiB, a TAKOXK X 0OMEXEHb BIJIMOBITHO JI0 CIeIiai3aii.

[P 11 | BMiHHSA TIO€IHYBATH TEOPIIO 1 MPAKTUKY UIS BUPIMICHHS IHKCHEPHHUX 3aBJaHb BiAMOBIIHOT
creriajizarmii MeTaxyprii.

I1P 21 BMiHHS 3acTOCOBYBAaTH KOHIIEHIIiT OEpPEeKIMBOTO BUPOOHUIITBA Ta 3arajbHI NPHHIUAIN
3HIDKEHHS] BUPOOHHYUX BUTPAT Y METAIYPrii.

[1P 26 | BminHsa aHami3yBatu i1 KepyBaTH (aKTOpamH, sIKi BIUIMBAIOTh HAa TEXHOJOTIYHI IPOLIECH
BUTOTOBJICHHSI, CTPYKTYPY Ta BIACTUBOCTI JTUTHX BUPOOIB.

[P 27 | Po3yMiHHS OCOOJIMBOCTEH BIUIMBY XIMIYHOTO CKJIaJy METAJIB 1 CIIaBIB Ta TEXHOJOTTYHHX
MPOLIECIB iX MJIABJICHHS HA eKCILTyaTalliiHi BIACTUBOCTI JIMBAPHOI MPOIYKILi.

ITP 28 | Bminns BukopucroByBatd MoxJnBocTi cydacHux CAD/CAM/CAE cuctem

ITP 31 | BmiHHS 00MpaTH cy4acHi METOAM KOHTPOJIO SIKOCTI Ta BIACTUBOCTEH JIMBAPHOI MPOIYKIIII.

ITP 37 | BMiHHS po3poOIISITH 1 peaTi3oByBaTH TEXHOJIOTTYHI MPOIECH BUTOTOBJICHHS JINTUX JICTAJICH.

2. MMpepekKBi3uTK Ta NOCTPEKBI3UTU AUCUMNNIHU (MicLLe B CTPYKTYPHO-NIOTIYHIA CXemi HaBYaHHA 3a

BiANOBIAHOO OCBITHLOIO NPOrpPamolo)

Jucriumiina « BupoOHUIITBO BHIIMBKIB 13 CcTajeiy 0a3yeThCsl Ha 3HAHHIX, YMIHHAX 1 HABUKAX, K1
oJleprkaHi 1 HAOyTi CTYICHTOM ITiJT YaC BUBUCHHS JUCIUTLIIH «XiMis», « XiMis eeMEHTIBY», «Di3uuHa XiMis»,
«Teopiss MeTtamypriiHux mporeciB», «MeTaao3HaBCTBO», «TemnoTexHika JHUBApHOTO BUPOOHUIITBAY,
«TeopeTnyHi OCHOBH JMBApHOTO BUPOOHUITBa», «DopMyBanmbHI MaTepianm», « TeXHOOTisS JTUBapHOI
(dbopMu» 1 € OJIHIEIO 13 3aBEPIIATBHUX AUCUHUIUTIH Y UK MiATOTOBKY OaKanaBpa METalyprii.

Jucuumutina 3a0e3nedye BUBYCHHS HAaBUAIBHUX AWCLUWIUIIH HA JAPYTrOMYy DiBHI BHIIOi OCBITH:
«Cranese n1uTBO», « KOHCTpYIOBaHHS JIUTUX JI€TANCH».



3. 3MmicT HaBYaNbHOI AUCUUNNIHU

Po3ain 1. HeseroBani Ta jieroBati cTaJji 1Js BUTOTOBJIEeHHS BUJINBKIB

Tema 1.1. 3aranbHa XapakTepuCTHKA JIMBAPHUX CTaJIEH
Tewma 1.2. KoHCTpyKIIiliH1 HEJIETOBaHI Ta JIETOBaHI CTaJIl JJIsl BUIMBKIB

Po3aia 2. TexHnoJsoriuni 0co0IUBOCTI IJIABJICHHSA CTAJEH A/ BUJINBKIB

Tewma 2.1. ImaBunbHI 1€l 1 TEXHOJIOTTYHI TPOIECH BUILIABIISIHHS JIMBAPHUX CTAJICH
Tema 2.2. TexHOJOT1UHI MPOLIECH MOKPAIaHHS BIACTUBOCTEH JIMBAPHUX CTalIeH

Po3aia 3. BupoOHUIITBO cTa/IeBUX BUWINBKIB

Tema 3.1. ®akTopu, SKi BIUIMBAIOTh Ha BHPOOHHUIITBO SIKICHUX CTaJCBHX JIMTHX JETaleH Ta iX
€KCILTyaTaIio
Tewma 3.2. OcoO6nuBOCTI BUPOOHUIITBA SIKICHUX CTAJICBUX BUJIUBKIB

[Nepenix mabopaTopHUX pOOIT:

JlaGopaTopna podota Ne 1 JlociikeHHsS TEXHOJIOTTYHOTO MPOLECY IJIaBJIEHHS BYIJIELIEBOI CTall
METOJIOM TIepeTIaBy

JlaGopatopHa poGora Ne 2 JlocnmipkeHHS BIUIMBY BYIJVIELIO Ha JIMBAapHI BJIACTHBOCTI
KOHCTPYKIIHUX HEJIETOBAHUX CTaJICH

Jlaboparopra pobGota Ne 3 JlocnmipkeHHS BIUIMBY BYIJICII0O Ha MEXaHIYHI BJIACTHUBOCTI
KOHCTPYKIIHUX HEJIETOBAHUX CTaJICH

JlaGopaTtopna po6ota Ne 4 JlocniakeHHs BIUIMBY BYTJIELIO HA MPOLIECH CTPYKTYPOTBOPEHHS B
KOHCTPYKIIMHUX HEJIETOBAHUX CTAJISX

[Tepenik mpakTHYHUX POOIT:

[Tpaktrana podota Nel. Kpecnenns nuroi netani. 3aranbHa XapakTepUCTHKA JTUTOT IeTalli. AHaTI3
TEXHOJIOTIYHOCTI AeTam. Bubip 3arajqbpHOi CXeMH TEXHOJIOTIYHOTO TPOIIECy .

[Mpaktnara po6orta Ne2. HlopcTKicTh MUTUX MOBEPXOHb. Kilacw TOYHOCTI po3MipiB BMIIMBKIB 1
SIKOCTI TIOBEpXOHb. BH3HAYCHHS MPUITYCKIB Ha MEXaHiYHE OOpOOJICHHS BIAMOBIAHO J0 HOMIHAJBHUX
pO3MipiB geTani Ta BUMOT HOpMaTtuBHOTO JokymeHTa JJICTY 8981:2020.

[TpakTuuna po6ota Ne3. Oco6mmuBOCTI BUOOPY MOJIOKEHHS BUIUBKA B (DOpMI Ta TUIOIIMHU PO3’€EMY
MOJIEI JIJISl CTAJIEBUX BHJIMBKIB. Peastizariiss mpUHIIUITY HAITPABJICHOTO TBEPIIHHS 1 )KUBIICHHS.

[Ipaktnuna po6ora Ne4. BusHaunTH KiIBKICTh Ta KOHCTPYKIlI CTPHMIKHIB 1 TIOKA3aTH 1X MEXI1 Ha
KpecineHuky BinnmoBigHo 10 Bumor 'OCT 3212-92. Bubpatu ckiaa CTPHKHEBOI CyMIillli Ta TEXHOJIOTIO
BUT'OTOBJICHHSI CTPHIKHIB.

[Tpaktnyna pobota NeS5. BubOpartu KOHCTPYKLIIO Ta pO3MIpU OIMOK 3 YpaxyBaHHSAM KiIbKOCTI
BWJIMBKIB y (opMmi.

[Tpaktnuna poGotra Ne6. Po3paxyHOK NTUBHUKOBUX CHCTEM Ui CTajleBOro JUTBa. BubOpatu
KOHCTPYKIIIIO 1 pO3paxyBaTy JUBHUKOBY CUCTEMY 3 YpaxyBaHHSIM BHUKOPUCTAHHS CTOMOPHUX KOBIIIB JIs
3anuBaHHs NTUBapHUX (GopMm. BuOpartu TN HaIHBIB, BUSHAYUTHU iX OCHOBHI PO3MIpPH 1 MOKa3aTh Ha
KpeclieHuKy. BuOpaTu THIm X0I0IUIbHUKIB (32 HEOOXIIHICTIO) 1 pO3paxyBaTH iX OCHOBHI PO3MIpH.

[TpakTana po6ota Ne7. Bubip maTepiaiiB jis BUTOTOBJICHHS MOJEIHLHOTO KOMIUIEKTY. BubpaTtu
Marepian Il MOJEIbHOI IJIUTH Ta CTPIKHEBOTO smuka. Po3paxyBaTu poboui po3Mipu momeneid Ta
MOPOKHUHU SIIIMKIB 3aJIEKHO BiJl pO3MIpiB BUJIMBKIB, BEJIMYMHU YCAIKH CIUIABY Ta TEXHOJOTIYHHX
(hakTopiB.

[TpakTana po6ota Ne8. Bubparu ycraTkoOBaHHS ISl BUTOTOBICHHS (DOPM 1 CTPUKHIB i HABECTH
HOro TeXHIYH1 XapakTepucTuku. Bubpatu peuentypy cydacHoi ¢opMyBaJIbHOT 1 CTPHMIKHEBOI CYMIII JIs
BUPOOHUIITBA CTAJIEBOTO JIUTBA. BuOpaTu mpoTuUrpurapHi MOKPUTTS A (HOpM 1 CTPHIKHIB MiJa Yac
BHPOOHMIITBA CTAJICBOTO JINTBA (32 HEOOX1HICTIO).



[TpakTana po6ota Ne9. BubpaTu miaBUIBHUN arperat Ajisi BUIUIABJISIHHS CTalll 1 HABECTU HOTO
TEeXHIYHY XapakTepucTuky. OnucaTu MmopsaoK oneparlii mija yac riaBjIeHHs, PO3JTMBAHHS Ta IMO3aMIYHOTO
o0pobneHHs (3a HeoOximHocTi) cram. Po3paxyBaTu MMXTYy A BHIUIABIEHHS cTami. Bu3zHauutu
TEMIIepaTypy 3aJIMBaHHs Ta BUOMBAHHS BHJIMBKIB. Po3paxyBatu TemmnepaTypy cTalli mepe; BUITyCKaHHSIM
13 TUTABIJIBHOTO arperaty Ta nepe; 3aJIMBaHHAM PO3IUIaBy Y GopMU. 3amporoHyBaTH PEKUMHU TEPMITHOTO
00p0oOJICeHHS BIJIMBKIB, BATOTOBJICHUX 32 PO3POOJIEHOIO0 TEXHOJIOTIEHO.

4. HaBuanbHi matepianu Ta pecypcu
bazoBa

1. Makapesuu O.I1., ®enopor I'.€., [InatonoB €.0. BupoOHUIITBO BHIMBKIB 13 CIEIAIBHUX
craneit. — K.: Bumasaunrso HTVYY «KIII», 2005. — 712 c.

2. CnaBu Ha OCHOBI 3aJTi3a :MIJIPYYHHK JJIS CTYJEHTIB BUIIIUX HABYAIBHUX 3aKJIAJIB ;| Y 2 TOMax
/B.1. Masyp, 1.3. Kynosa, O.A. Hocko, M.A. KoB3enb; 3a 3araiibHOI0 peaakiieo B.1. Ma3ypa; HaykoBuHii
penaktop C.O. @ipctoB; MiHicTepcTBO OCBITH 1 HayKu Y Kpainu, HalioHansHU TEXHIYHUA YHIBEPCUTET
VYkpainu "KuiBchkuit nonitexHiuamii inctutyT". - Kuis: [lomitexnika, 2015. — 272 c.

3. Ilo3amiune padinyBaHHsS 4YaByHy 1 cTami: HaB4ainbHUN mocioHuk /O.M. CwmipHoB, O.M.
360pmuk. - Jlonensk : Bua-so "Hoymimk", loneuske Bigainenns, 2012. - 179 c.: in.

4. JleroBaHi cTaJi: HaBYaJIbHUN MOCIOHUK Il CTYJCHTIB BHINMX HaBUajlbHHUX 3akiagiB /O.B.
binbuenko, O.I. Jynka, B.I'. Xmwxnsk, C.M. UYepnera; MiHICTEpCTBO OCBITH 1 Haku YKpaiHH,
Hamionanpauii TexHiYHUN yHiIBepcUTeT YKpaiHu "KuWiBCHbKMN TOJITEXHIYHUM 1HCTUTYT iMeHi Irops
Cikopcrkoro". - Kui: Konmop, 2009. - 96 c.

5. ACTY 8781-2018 (BunuBkwu 31 cTami. 3araiabHi TEXHIYHI YMOBH).

JlonmomixkHa

1. Metallurgy of Steel for Bladesmiths & Others who Heat Treat and Forge Steel John D.
Verhoeven Emeritus Professor lowa State University March 2005.

2. Mapykosuu E.N., Kapnenko M.HM. Jluteiinble cruiaBsl M TexHOJOTHU. — MuHck: benapyc.
Hayka, 2012. 442 c.

3. Memxkuboxckuiit M.S1. OCHOBBI TEPMOJAMHAMUKH M KHHETUKH CTAJICIIABIIIBHUX ITPOIECCOB. —
K. — Honenxk: Buma mkona, 1986. — 280 c.

Indopmaniiini pecypeu
MeToauuHi BKa3iBKH 10 BUKOHAHHS TaOOPaTOPHUX POOIT.

Jlimepamypa € ginonomy docmynui 6 oioniomeyi KIII im. l2ops Cikopcokoeo ma Memoouunomy
kabinemi kageopu JIB.
Jlooamkoso modicha onpayvogysamu nimepamypy 3 iHmepuem odxcepel: https://foundry.kpi.ua,

http.//bookash.pro; http://techlib.org/lite; https://11ib.fr.

CTyaeHTH MOXYTb CaMOCTIHHO INyKAaTH MaTepialy 3a OKPeMHUMH MHUTAaHHSIMH Kypcy, IO
3a0e3neuye PO3BHTOK 3JaTHOCTI O IMONIYKOBOI Ta JOCTIAHUIBKOI IisUIBHOCTI, KPUTUYHOTO aHali3zy
iHdopmarrii.

HaB4YanbHUA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI gUcUUNAiIHK (OCBITHBOro KOMNOHEHTA)
Kanennapuuii mman HaByanbHOi muctuiuiinn — https://foundry.kpi.ua/courses/vyrobnycztvo-

vylyvkiz-stalej/

Jnst Gunbin eeKTUBHOI KOMYHIKAIlil BHKIajJada Ta CTYACHTIB BHKOPHCTOBYETHCS E€IEKTPOHHA
nomra, MmeceHmkep Viber, Telegram, mamka 31 coimbHHUM goctynoM Ha Google-gucky, B SIKii
PO3MIMIYIOThCS HEOOXiqHI MaTepiau.


https://foundry.kpi.ua/
http://bookash.pro/
http://techlib.org/lite

6. CamocrTiiiHa po6oTa cTyaeHTa

CamocriitHa poOota 3100yBayiB 3IHCHIOETHCS TPOTATOM BCHOTO CEMECTPYy B paMKax TOJUH
BIITMOB1THO 710 p0O0YOr0 HABYAIBHOTO IIJIAHY MiATOTOBKH.

[TigroToBKa /0 JIEKIIiii: 03HAWOMIICHHS 3 MaTepialaMy MOMEPEIHIX JICKIII.

[TinroroBka 10 1abopaTOpHUX POOIT: HAMTMCAHHS TPOTOKOITY, TPOBEICHHS PO3paxyHKiB, ToOyI0Ba
rpadiyHUX 3ajexHOCTel 1 (POpMYIIOBAaHHS BHUCHOBKIB 32 JaHMMU BHKOHAHHS POOOTH — IO HACTYIHOI
nabopaTopHOT pOOOTH.

[TinroToBKa A0 MPAKTUYHHUX POOIT: O3HAMOMIICHHS 3 Marepiajlamu JIEKIiid CTOCOBHO TEMAaTHKHU
MPaKTUYHUX POOIT.

Tabmuis 1. — Po3noais ToguH MK ayTUTOPHOIO 1 CAMOCTIHHOIO pOOOTOI0

KinbkicTs TOIMH

Ha3Bu 3MicTOBHHX MOIYITIB Y Tomy gmci

Bcroro - ;
Jlexrii IIpaktuuni | JlaboparopHi CPC

Po3gin 1. HeaeroBani Ta
JIeroBaHi cTaJii 1J11 BUTOTOBJICHHSA

. 16 10 - - 6
BH/IMBKIB

Po3gin 2. TexuoJsoriumi
0COOJIMBOCTI IIaBJICHHS cCTAaJeil

. 32 12 — 8 12

IJIS BWINBKIB

Kanennapuuii koHTpOIH 1 2 1 - - 1

Po3nin 3. BupoOuuurso

CTaJIeBUX BUJINBKIB 62 12 18 10 22

Kanenagapuuit KOHTpoJIb 2 2 1 - - 1

Ictiur 36 - — — 36
BCBOI'O 150 36 18 18 78

MoniTMKa Ta KOHTPONb
7. MoniTMKa HaBYaANbHOI AUCUMNIHU (OCBITHBLOrO KOMNOHEHTA)

* BiaBigyBaHHs NEKUIMHUX 3aHITH € BUTLHUM, BiJIBilyBaHHS BCiX BHJIIB 3aHATH (PiKCYETHCS, alie HE
omiHOEThes. OIHAK, CTyIEHTaAM PEKOMEHIYEThCS BiJIBIyBaTH 3aHATTS, OCKUIBKM Ha HHX
BUKJIAJIAETbCS TCOPETUYHUN Marepiaj, sSKUA HEOOXiAHMW IJIsi BHKOHAHHS J1aOOpaTOpPHUX Ta
MIPAKTUIHHUX 3aHSTh.

* 3a BiABiAyBaHHS MPAaKTUYHUX 3aHATH CTYIACHTH HE OTPUMYIOTH Oaju: peHTHHT cTyAeHTa GhopMye
AKTUBHA YYaCTh HAa MIPAKTHUYHUX 3aHATTSX ¥ IMiITOTOBJICHICTh J0 HUX, a TAKO)K BUKOHAHHS 3aBJIaHb
MPOTSTOM 3aHSTTSI.

* [lIpomyck mpakTUYHOTO 3aHATTS HE Ja€ MOXKIUBOCTI OTPUMATH CTYACHTY Oaall y CEeMECTPOBHIA
PEUTHHT, IPOTE KOXKEH CTYJICHT Ma€ MPaBO BiAMPAIFOBATH MIPOMYIICHI JIHUIIE 3 TOBAKHOT MPHYUHH
(mikapHsHUN, oimifHUI MO3BIT JAEKaHATYy) 3aHATTS 3a PaXyHOK CaMOCTIHHOiI poOOTH mifa dac
KOHCYJIbTAIli}, epej0adeHNX HaBYaIbHIM HAaBAaHTAKCHHSIM BUKJIa1a4a.

+ Jlonyck 1o nabopaTopHuxX poOIiT 3a HasgBHOCTI O(OPMIIEHOTO MPOTOKOTY (MeTa, MaTrepiajH,
oOJiaTHaHHsI, 3HAHHSI €TaliB BUKOHAHHS ); KOPOTKE OMUTYBAaHHS 32 MaTepiaioM POOOTH.



3axucT abopaTopHUX poOIT HA HACTYIMHOMY 3aHSTTI (3aMIOBHEHHI TAaONMIll, HABEJACHI HEOOXiIHI
pO3paxyHKH, IMOOymOoBaHI TrpadidHi 3a1eXHOCTi, cHOPMYJIbOBAaHI BHCHOBKH 3a pe3yJIbTaTaMHu
JTOCITIJIDKEHB ).
3aoxouyBanbHi O6amu (mo 10 6.) odopmiieHHs mpe3eHTarlidl, pedepariB, po3pOOICHHS MIFOYUX
MAaKeTiB, y4acTh y KoH(pepeHuisax, ceprudikatu 3100yBaua HepOpMaIbHOI OCBITH.
[ToniTka aemnaiiHIB Ta TEPECKIaJaHb: 3aXHCT JA0OPATOPHUX POOIT — B MPOIECi BUKOHAHHS
HACTYIHOI po0OoTH, a0 Ha KOHCYJbTAIifX; MPAKTHYHI POOOTH 3aXHIIAIOTHCS Ha HACTYITHOMY
3aHATTI, KOHTPOJIBHI POOOTH MEPENUCyIOTh HAa KOHCYJBTAIISAX; ICIUT, SK ¢opma IiJICYMKOBOTO
KOHTPOJIIO BiOyBa€eThCsl BIAMOBIIHO 70 pO3KJIaay €K3aMEHAIiiiHOl cecii, mepeckiagaHHs
BIIMOBITHO 70 Tpadiky mepeckiaganb y T0JaTKOBY CECiIo;
MOJIITUKA MO0 aKaieMivyHOi TOOPOYECHOCTI 3TiHO:

- Konexcy uecrti KIII im. Iropst Cikopewkoro (https.//kpi.ua/files/honorcode.pdf)

- Ilonoxxenusa po CUCTEMY 3arno0iraHHs aKaJeMiyHOMY iariaty

(https.//osvita.kpi.ua/sites/default/files/downloads/Pologen _pro_plagiat.pdf)

i Bumoru: [IpaBuia BHYTPIIIHBOTO PO3MOPSAAKY B CTyAEHTChKHX ryproxutkax HTYY "KIII"
(https.//kpi.ua/admin-rule-hostel) Ta HOpMaTHBHI TOKyMeHTH YHiBepcutery (hitps://kpi.ua/web-
document): BUKOHaHHA BHMMOI TEXHIKM O€3MEKH MiJ Yac BHKOHAHHS JAOOpAaTOPHHUX pOOIT;
JOTPUMaHHS MPABIJI BHYTPIITHHOTO PO3NOPSIIKY.

8. BuMAM KOHTPOAIO Ta PEUTUHIrOBA CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaBYaHHA (PCO)
CtpyKTypa HaBYJIBHOI TUCIUTIIIHU
HapuansHuii yac Posnosin HaBYanbHUX TOJIUH KonTponbai 3axoau
p= aKaJgeMIiuYHuX =t S = @) CeMecTpoBa
O | KpeauTH = > S [ MKP P .
© TOJVH 2 S 19 @ arecTailis
= E ©
=
7 5 150 36 18 18 78 1 icIuT

PeiituHr ycmimHoCTi 3100yBayiB CKJIQAA€THCS 13 ABOX YaCTUH CEMECTPOBOro peUTHHTY, Rc, Ta

icriuty, ko 0,4 <RD < 0,6Rc.

[Torounuit KOHTPOJIL 3700yBaviB BiIOYBaeThCs HA 8 Ta 16 THXKHI HABYAHHS.

Ha nmepmmit moTouHuit KOHTPOJIH 32 BUKOHAHHS BCIX BUMOT — HE MeHIe 15 6amiB

Ha npyruii noToyHMi KOHTPOJIb 32 BUKOHAHHS BCIX BUMOT — HE MeHIIe 45 OaiB

CeMecTpoBUll pPEHTHHI YCHIIIHOCTI CTyJeHTa, Rc, popmyerhcs sk cyma OaniB, HapaxoBaHa

CTYACHTY 3a poOOTYy MPOTATOM CEMECTPY: 3a HAIMCAHHS MOAYJIbHUX KOHTPOJBHHUX POOIT, 32 BUKOHAHHS
4-x 1abopaTOpHUX POOIT Ta 9-TH MPAKTUIHUX POOIT.

Jlnst ofep kaHHS 3a0X04yBaJIbHUX OalliB JJIsl MOKpAILlaHHS CEMECTPOBOTO PEUTHHTY MepeadadeHo

BHKOHAHHS CAMOCTIMHOI TBOpYOi POOOTH: HAIMMCAHHS JOJATKOBUX pedepariB, CKIATaHHS MPOrpaM IJis
po3paxoByBaHb Ha [IEOM, y4acTh B KOHKypcax, JOTMOBiI Ha KOH(EPEHIISX, OrIsSAN HAyKOBUX Ipallb,
BHUT'OTOBJICHHS TEXHIYHUX 3aC001B HaBUaHHS, CepTU(DIKATH 3 OTPUMaHHSI HE(HOPMAIBHOI OCBITH TOIIIO.

OTXe ceMecTpOBUi PEUTHHT 3 TUCHUILTIHA Rc, po3paxoByroTh 3a (hopMynoro:

2 4 9
R. =035 MKP+0,5) JIP+0,4> IIP+TP —12-k,
i=l i=l i=l
ne MKP — cyma 6aitiB 3a BUKOHaHHSI MOJTyJIbHOI KOHTPOJIBHOT pOOOTH;
JIP — cyma GaJtiB 32 BUKOHAHHS JIAOOPaTOPHUX POOIT;
[TP — cyma 6aniB 3a BUKOHAHHSI PAKTHYHUX POOIT;
“TP — Ganu, 3apaxoBaHi 32 BAKOHAHHS TBOPUOi po6OTH (32 GaKaHHAM CTYIEHTA);
k — KimpKiCTh JTaOOpaTOpHUX POOIT, SAKI 3aXUINEHI HECBOEYACHO;, BaroBHil Koe(IIiEHT

nopiBHioe 1,2.
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MoaynbHI KOHTPOJIBHI pOOOTH

MonaynpHa KOHTpOJbHa pOoOOTa CKIAAAETHCS 13 2-X TECTiB, TEOPETHYHOIO XapakTepy sKi
MPOBOJATHCS i Yac MOTOYHOTO KOHTpOJIto B cuctemi Classtime.

1 Tect cknanaeTnes i3 45 nutanb (45 6aniB)

2 TecT ckinamaeTbes 13 58 mutanb (45 O6amiB)

Yac HamucaHHs TecTy ckianae 60 xB.

Omxe makcumanbHa ominka MKP cknagae 45 - 0,35 = 15,75 6aniB. MakcuMansuuii 0ai 3a nsi MKP
ckiamae 31,5 Oamis.

Jlaboparopni pobotu. CrymeHt camoctiiHo (B pamkax CPC) roTyeThCsi [0 BUKOHAHHS
nabopaTopHux poOiT. OIliHKa CKJIaNa€ThCs 3 JBOX €TamiB: MEPIIN — OIIHIOETHCS IMMIATOTOBKA 0
BHUKOHAHHS J1a00opaTOpHOi poOOTH:

- 0e370raHHO HAMMMCAHUH MMPOTOKOJ 13 yciMa HeOOX1THUMH PUCYHKaMU, TaOIHUIIMU, GopMyTaMu
JUIS PO3paxOBYBaHb Ta 3310BUIbHA MIATOTOBKA /10 BUKOHAHHS J1abopaTopHOi podoTH — 2 6anu;

- HE3HayHI HEBIAMOBITHOCTI (BiIICYTHI PUCYHOK, TaOIHIS TOINO) ab0 HEe3aJ0BUIbHE 3HAHHSI
BUKOHaHHA poboTH — 1 Oa;

- 3aJIOBLILHUMN MPOTOKOJI aJie CTYACHT HE TOTOBUM J10 BUKOHAHHS JJabopaTopHOi poboTu — () 6atiB;

- BIJACYTHIil IPOTOKOJI — CTYJCHT HE JOIYCKAETHCS 10 BUKOHAHHS Ja00opaTOpHOI poOoTH.

Hpyruii etan — 3axuct 1adbopaTopHOi pOOOTH:

- 0Oe3moraHHa BIJIOBiAb 3 MOSCHCHHIMU — 3 0alliB;

- HE3Ha4YHI HETOYHOCTI y BIJMOBIII, BIACYTHICTh MOSICHEHB TOIIO — 2 Oanu;

- 3araJibHa cxema BiJIOBiJi HaBEJCHA, ajie BiACYTHI OyIb-sKi mosicHeHHs — 1 Oa;

- BIAMOBIJI BiICYTHI 200 IIJIKOM MOMUIKOBI — O OasiB.

VY pasi 3axucty JabopaTopHOi poOOTH HECBOEYACHO BijJ] HABEAEHOI CyMH OalliB BiTHIMA€THCS
0,5 6ayra 3a KOXKHY HEJI1TI0 HECBOEYACHOTO 3aXHCTY.

OTxe MakcuMaibHa OLliHKA OJHi€T 1abopaTopHOT podOTH CKiIagae 5 Gais.

MakcumansHuit 6ai 3a maboparopsi podbotu ckiamgae 4 - 5 - 0,5 = 10,0 6amis.

[Ipaktruni pobotu. CtyaeHT camocTiiiHO (B pamkax CPC) roTyerbcsi 10 BUKOHAHHS MPAKTHIHUX
po6iT. OmiHKa CKIaNaeTbcs 3 OLIHIOBAHHS 3700yBaya O BHUKOHAHHS IMPAaKTHMYHOI poOOTH B pamKax
ayJIMTOPHUX TOJIUH:

- 0e3M0raHHO HaNMWCAaHWM 3MICT MPAKTUYHOI pOOOTH 13 yciMa HEOOXITHMMHU PHUCYHKaMH,
TabnuisamMu, GopMyIaMu JJIs pO3paxOByBaHb Ta 3aJ0BUIBHA MATOTOBKA 70 11 BUKOHAHHS — 5 0aiB;

- 0e3oraHHO HAIMMCAHUM 3MICT MPaKTUYHOI POOOTH 13 yciMa HEOOXiTHUMHU PHUCYHKAMH,
TaOIUIAIMU, GOpMYJIaMU JIJISE PO3paxoByBaHb alie He3a0BIIbHA MIATOTOBKA 10 i1 BUKOHAHHS — 4 0alIiB;

- HE3HauHI HEBIAMOBIAHOCTI (BiACYTHIM PHCYHOK, TaOJWI TOIIO) ajie 3aJ0BiIbHE 3HAHHA
BUKOHaHHs poboTtu — 3 Oar;

- HE3HauHI HEeBIAMOBIAHOCTI (BIACYTHIN PUCYHOK, TaOMUWI TOIIO) 1 HE3aJOBLIbHE 3HAHHSA
BUKOHAaHHS poboTu — 2 0anu;

- 33JI0BUILHUH MTPOTOKOII ajie CTYCHT HE TOTOBHI O BUKOHAHHS MPAKTUYHOI pOOOTH, HE BOJIOIE
JICKIIMHUM MaTepiaJioM 1 He 3MIT BUKOHATH BIMOBIAHI po3paxyHKu — 1 Oaur;

- BIACYTHiNl MPOTOKOJ 1 CTYAEHT HE TOTOBUUM /10 BUKOHAHHS MPAKTHUYHOI POOOTH, HE BOJIOAIE
JeKUIHHUM MaTepiaioM — 0 OaiB;

3a HecBO€YaCHE BUKOHAHHS Ta 3aXMCT MPAKTHUYHOI poOOTH 6€3 MOBaXHUX MPUYMUH BiTHIMAETHCS
0,5 Gaia 3a KOKHHI THXKIEHbD.

OTxe MakcuMalbHa OLIHKA O/IHI€T MPaKTUYHOT poOOTH cKiIagae 5 6anis.

MaxkcuManpHUH 0an 3a npakTudHi podoTn ckiamgae 9 - 5 - 0,4 = 18,0 Oauis.

TBopua poGorta. 3aneXHO BiA CKIAQAHOCTI 1 SKOCTI BHUKOHAHHS OJHOTO TBOPYOTO 3aBJAaHHA
HapaxoBYIOTh 710 5 OaiiB. JlomyckaeThesi BAKOHAHHS JIBOX JI0JaTKOBUX POOIT.




PozpaxyHok mikanu (R) perituary: Cyma BaroBux 0aiiB KOHTPOJIBHUX 3aXOIB JIJIS CTY/ACHTA, SIKUI
3pa3koBo BukoHaB ix (MKP ta JIP) i sikuii He Ma€e MpOIyCKiB 3aHATh 0€3 MOBAXXHUX MPUYNH MAKCUMAIBHO
CKJIAJIa€:

R . =035-2-15,754+0,5-4-5+0,4-9-5=60 6anis

Takum unHOM, peHTHHTOBA MIKaNa, Re, 3 nuctumutiam ckinagae 60 Oais.

Heo0xiaHoI0 yMOBOIO O/IepKaHHS OI[IHKH € BUKOHAHHS Ta 3apaxyBaHHS MOJYJIbHHX KOHTPOJIBHUX
1 mabopaTopHUX POOIT, 0OOPMIIEHUX PO3PAXYHKIB 3 MPAKTUYHHUX POOIT a TAKOXK CTAPTOBUH (rc) peHTHHT
cTyaeHTa Mae 0ytu He MeHuIe 60% Big MakCUMallbHOTO peUTUHTY Rc, To6TO 40 Oamnis.

3a ymoBu, komu Rj < 0,4 Rc, To6ro Ri < 40 GamiB, CTyaeHTa HE JOMYCKalOTh 10 icrmuTy. Jlis
CKJIQJIJaHHS ICTIUTY CTYJCHT TOBHMHEH 4Yepe3 BUKOHAHHS J0JATKOBHMX 3aBJIaHb HAOpAaTH PEUTHHT OlNbIe
40 Gami..

Icnut ckimamaetses i3 80-Tv TECTOBHX 3aB/IaHb TEOPETUIHOTO XapakTepy. MakcuMalnbHa KUTBKICTh
6aniB — 40. Yac nanucanns 90 xa.

3anexxHo Bi (PaKTUYHO HAOPaHOTO PEUTHMHIY YCHIIIHICTH cTyneHTa BcraHOBIIOIOTH (ECTS Ta
TpaAMIIiiiHY) BIAMOBIAHO A0 Tabnwuili (0e3 ypaxyBaHHS pe3yJbTaTiB TBOPUOi poOOTH)
TakuM YMHOM peHTHHTOBA IIKAJa 3 JUCUUIUTIHU CKIIAAE:

R=R,+0,9-R, =60+40=100 6azis

3anexxHo Bix (pakTHYHO HAOpPaHOTO PEUTHHTY OIIHKY cTylaeHTy BcTaHoBmoTh (ECTS Ta
TpaAMIIiiiHY) BIAMOBIIHO A0 TAOJIHIII.

Tabnuis BIAMOBITHOCTI PEUTHHTOBUX OalliB OI[IHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOIO:

Kinvxicmo b6anie Oyinka
100-95 Bigminao
94-85 Jyxe nobpe
84-75 JHobpe
74-65 3a/10BUIBHO
64-60 JocratHbo
Mene 60 HesanoBiibHO
He BUKOHAHI YMOBH JOITYCKY He nonyieno

9. [OopaTtkosa iHpopmauis 3 gucumnaiHm (0OCBITHLOro KOMNOHEHTA)

[lepenik muTaHb, IKi BAHOCATHCS HA MIACYMKOBHIA KOHTPOJIb:

e BanazieBi KOHCTPYKILIKHI CTaJ, iX XIMIYHUH CKIIaJ, XapaKTEPUCTHUKA Ta Trary3i BAKOPUCTAHHSI.

e BucoKOByIJICIIEB] CTaTi 711 BUJIMBKIB, XIMIYHUHN CKJIaJ], PI3HOBHUIH, OCOOJUBOCTI BUTOTOBJICHHS 13
HUX JIUTUX 3arOTOBOK, TaTy31 BUKOPUCTaHHS.

e BracTuBOCTI TMBapHUX CTaJe: 3arajibHa XapaKTEPUCTHKA.

e BHecCOK BITYM3HSIHHUX YUCHUX Yy PO3BUTOK CTAJIEIMBAPHOTO BUPOOHHIITBA.

e Bojenp y cranmsix Ta craneBuxX BHIMBKax. J[Kepena momagaHHA BOAHIO B PO3IUIAB Ta 3aXOIU
00pOTHOH 3 HUM.

e BB BnacTuBOCTEN MeTally 1 TMBapHOi (HOPMU HA YTBOPEHHS rapsyuX TPIIIKH.

e BB nuBapHOi (opMHU Ha MPOIIECH YCAIKH BYTJICLIEBOT CTaIIi.

e BmumB yMoB 3anuBaHHS (OpM PO3IUIABOM Ha HOro PiAKOTEKY4YiCTh Ta BUTOTOBJICHHS SIKICHUX
BUJIUBKIB.

e BmuB (i3uK0-XIMIYHUX BIACTHBOCTEH JIMBApHOi ((OPMH HA MPOIECH IEPBUHHOT KPUCTATI3aIlii.

e BmuB (i3UK0-XIMIYHUX BIACTHBOCTEH JIMBApHOi (POPMH HA PiIKOTEKYUICTh BYTJICIICBUX CTAJICH.

e BmuB (i3uKo-XIMIYHUX BJIACTUBOCTEH METaly Ha yCaJKy B PIIKOMY CTaHi, Mij 9ac KpHCTaIi3aIii
Ta B TBEPJIOMY CTaHi.

e BrmmB (}i3uKko-XiMiYHIX BIACTHBOCTEH PIAKOTO METaTy Ha PiIKOTEKYUiCTh BYTJICIIEBUX CTAJICH.

e Bropunna kpucranizauis. ®akTopu, Kl BIUIMBAIOTh HAa IPOLIECU BTOPUHHOI KpUCTaIi3allii.

e ['a3my craysx i CTaJieBUX BWJIMBKAX. 3arajibHa XapaKTePUCTHKA.



l"a30Bi nedexT y cTajneBUX BUIMBKAX Ta MEXaHI3M 1X yTBOPEHHS.

lapsyi TpinyHY y cTaneBUX BIJIMBKaX. MeXaHi3M yTBOPEHHS TapsSYuX TPIlUH.

I'paditoBani cTani 1yisi BUIMBKIB, IX XIMIYHHI CKIJIaJ], pI3HOBUIU, OCOOIMBOCTI BUTOTOBJICHHS 13
HUX JIUTUX 3arOTOBOK, TaTy31 BAKOPUCTAHHS.

ETanu po3BUTKY Ta MEPCIICKTUBYU CTAJICIIMBAPHOTO BUPOOHUIITBA.

3arajgbHa XapaKTepUCTHKA TEXHOJIOTTYHOTO MPOLIECY BUPOOHMIITBA CTATIEBUX BUJIMBKIB.

3axoau 60pOTHOU 3 rapsSYMMU TPIIIMHAMH B CTAJICBUX BHJIMBKAX.

3axoau 60poThOH 3 MeexTaMu yCaaKOBOTO OXOKEHHS B CTAJICBUX BHJIMBKAX.

3axoau 60pOoTHOM 3 JKepesiaMu MOTaJaHHs Ta3iB Y pO3IUIaB Ta 3 Ta30BUMH JIe()EKTaMH y BUITUBKaX.
3axoau 60poTHOU 3 HEMETaIeBUMHU BKPAIUIMHAMHU PI3HOTO XIMIYHOT'O CKJIQAY 1 MOXO/KEHHS.
3ax0/11 11010 MiABHUILEHHS PIAKOTEKYUOCT] BYTJICHIEBUX CTAJEH, SIKi IOB’sI3aH1 13 CTAHOM PO3ILIaBY
1 IuBapHOi popmH.

Kucens i a30T y craisix Ta cTajJeBUX BHIMBKaX. Jkeperna monamaHHs UX Ta3iB y po3IUiaB i 3aX0au
00pOTHOM 3 HUMH.

Knacudikariis craneBux BUIUBKIB.

Knacudixkarist craneit 11st BApOOHHUIITBA JIMTHX 3aTOTOBOK.

KoHcTpykuiiiHi jeroBaHi cTaii JUis BHJIMBKIB. 3aralbHa XapaKTepUCTHKA, PI3HOBHIM, Traiy3i
BUKOPHCTAHHS.

JIuBapHi HANIPYKUHU y CTAJIeBUX BUIMBKAX. [X Pi3HOBHIH i MEXaHi3M yTBOPEHHS.

JlikBawisi y BWJIMBKaXx i3 ByIJIelleBHX cTasieid. Pi3HOBuAM mikBaiii Ta iX BIUIMB Ha BJIACTHBOCTI
MeTay 1 SIKiCTh BUJIMBKIB.

MapraHiieBi KOHCTPYKITIHHI CTalTi, TX XIMIYHHIA CKJIaJ] Ta TaTy3i BHKOPHCTAHHS.

MexaHi3M JIIKBalIfHUX MPOIIECIB y METaJll CTaJIeBUX BUJIUBKIB.

Mexani3m (GopMyBaHHS JMBApHUX HANPYXKWH Y CTaJICBOMY BWIMBKY. 3axoau OOpoThOM 13
3aJTUIIIKOBUMHY HA TIPYKIUHAMH.

HaBeniTe mepeBard i HENONIKM BUIUIABISHHS CTalied B IHAYKUIWHUX Tedax Yy MOPIBHSIHHI 3
TyTOBUMH.

Hagenite npuunHm pyiiHyBaHHS QyTEpOBKH IeUeil, MaTepianu i ii 3anpaBiIeHHs Ta TEXHOJIOTII0
3arpaBJICHHS IeUeH 3 pi3sHUMH (PyTEepOBKAMH.

HaBeniTh CKJIaMOBI MeTaaeBOi YaCTHHH IIMXTHU JUIS BHUIUIABJICHHS KOHCTPYKIIIMHHUX JIUBAPHHUX
CTaJeu.

HaBeniTe ckiamoBi HeMeTaneBOl YaCTUHM IIUXTH IS BUILIABIISIHHS TUBAPHHUX CTallell y medax 3
pi3HUMU (HyTEpOBKaMU Ta iX MPU3HAYCHHS.

HaBeniTh TEXHIKO-€KOHOMIYHI MOKa3HUKH POOOTH IYTOBHUX €JIEKTPOTICUEH 3 Pi3HOI0 (PyTEPOBKOIO.
Sk iX mokpamuTu?

Hagenith ¢akTopu, Ha sIKi CyTTE€BUI BIUIUB CIPABIISE SKICTh ITUXTOBUX MaTepiajiB.

Hagenite ¢epocruiaBu, siki BAKOPUCTOBYIOTH JJIsi BUTUIABIICHHS JIMBAPHUX CTAJICH, Ta BUMOTH JI0
HUX.

Henoniku nuBapHUX cTajneil y HOpiBHSAHHI 13 CIpUMH YaByHaMH.

HeMmeTanesi BKpaniyHU B CTaleBUX BUIMBKAX. IX pi3HOBUAM i Kiacuikarlis.

HusbkoByrieneBi JuBapHi cTaii, IX XIMIYHUNA CKJIaJ] Ta OCOOIMBOCTI BUPOOHMIITBA 13 HUX JTUTHX
3aroTOBOK.

HwuspkoByrIeneBl craii AJis BHIMBKIB, XIMIYHHI CKJIaJ, Tajdy3l BUKOPUCTAHHS Ta OCOOJIMBOCTI
BUTOTOBJICHHSI 13 HIX BUJIMBKIB.

HomeHkunarypa IMBapHHUX BIACTUBOCTEHN CTAJIEH Ta IX XapaKTEPUCTHKA.

OnuuriTh BUMOTH, SIKi Ipe1’ IBJSIFOTH JI0 €JIEKTPOIIB T TEXHOJIOT1I0 X BUTOTOBJICHHS.

OnunriTe KOHCTPYKITiF0, TIPUHITAT pOOOTH IHAYKIIHIX 1eueii Ta 0COOTUBOCTI BUTIIABIISIHHS B HIX
CTaJeu.

Onumite Matepiany, sKi BHUKOPUCTOBYIOTH Al (yTepyBaHHS CTaJeIUIaBUIBHUX Teuel, Ta
TEXHOJIOT11 BUKOHAHHSI Mpo1iecy pyTepyBaHHS.

Onumrite METOAWKY BH3HAUCHHS TEMIIEPATypyd METay B TeYi Mepes HWOoro BHUITyCKaHHSM Ta Il
BUMIiPIOBaHHSI.

OnuuIiTh OKUCHIOBAIBHUH 1Epio], HOro MpU3HAYEHHS Ta TEXHOJIOTIIO 3iliCHEHHSI.



OnumriTe OCHOBHI Omeparlii Ta Iepiou, siKi MalOTh MICIIe i Yac BUIUIABJISTHHSI KOHCTPYKIIHHUX
JIMBAapHUX CTAJICH.

OnuuriTh Mpolec MIaBIeHHs IIMXTH Ta OCHOBHI 3aBJaHHs CTaJleBapa Mija yac Horo 3aiiiCHeHHS.
OnumriTe TEXHOJIOTIT 3aBaHTaKyBaHHS IIUXTH B JIYTOBY Ta IHAYKIIIHHY I€Yi.

Onwumrite akropu, sIKi CIIPaBIISAIOTH CYTTEBUI BIUIMB Ha MPOLEC BUILIABIISIHHS JIMBAPHOI CTaII.
Oco06nuBocTi THBapHOT GOPMHU TIiJT YaC BUPOOHHUIITBA CTAIEBUX BUJIUBKIB.

Oco06mMBOCTI IEPBUHHOT KpHCTAI3aIlli BYTJIEEBOi cTami. Teopis MOCHiOBHOT KpHCTai3aIli 3a
I'.®.bananginnum.

Oco06mMBOCTI PO3IMBAHHS BYTJICHEBOI CTal i/l Yac BUPOOHUIITBA SAKICHUX CTaJIEBUX BUJIMBKIB.
Oco6muBocTi (iHIIIHUX Oneparii mij yac BUpOOHUIITBA BUJIUBKIB 13 ByTJICIIEBUX CTaJICH.
OxapakTepu3yiTe MaTepiajn, iKi BAKOPUCTOBYIOTH JUISl HABYTJICIIbOBYBAHHS IMBAPHUX CTAJICH.
OxapakTepu3yiiTe Marepiaind, SKi BHUKOPUCTOBYIOTh [JIi OKHUCHEHHS JOMIIIOK TiJ dac
OKHMCHIOBAJILHOT'O MEPiofy.

OxapakTepu3yiTe 0COOIMBOCTI BUITYCKAaHHS PO3IUIABY 13 MJIaBWJIBHUX arperaTiB pi3HUX TUIIIB.
Oxapaktepu3yiTe 0COOIMBOCTI PO3TMBAHHS CTaNlel y TUBapHi (HOpMU B yMOBaX pi3HOTO XapaKTepy
BUPOOHMILITBA Ta BU3HAYEHHS TEMIIEPAaTypH pO3ILIaBY.

OxapakTepu3yiTe 0COOMBOCTI TEXHOJIOT11 BUIIJIABIISIHHSA CTaJiel B IHAYKIIMHUX MTeYax.
OxapakTepu3yiTe reui, sKi BAKOPUCTOBYIOTH VISl BUTUIABIISTHHS CTaJIeH PI3HOTO XIMIYHOTO CKIIATy.
OxapakTepu3yiTe NpU3HAYEHHS Ta BUKOHAHHS B1IHOBIIIOBAJIBHOTO MEPIOLy IiJ] Yac BUILIABISHHSA
CTaJIell y yTrOBUX €JIEKTpOIeyax.

OxapakTepu3yiTe CTajlieBUil OpyXT, KM BUKOPUCTOBYIOTH /Ui BHUIUIABICHHS KOHCTPYKIIHHUX
JIMBApPHUX CTAJIEH.

OxapakTepu3yiTe IIAKOYTBOPIOBAIbHI MaTepiaiy, sIKi BUKOPUCTOBYIOTh IiJ] Yac BUILUIABIISHHSA
JMBApHUX CTAJICH.

IlepeBaru craneBux BUIMBKIB Mepe/l YaBYHHUMH.

IlepeBarn crajeBUX JUTHX 3aroTOBOK II€pe] 3aroTOBKaMH, BHUIOTOBJICHUMH KyBaHHSM,
HITaMITyBaHHSM 1 IPOKATyBaHHSM.

[IpaBwiia migBeACHHS PIAKOTO METAIy B JIUBApHY OpMY.

PexuMu TepMidHOTO 00pOOIIEHHS BHIIMBKIB, BATOTOBJICHUX 13 BYTJICIIEBUX CTaJICH.
PigxorekydicTs ByriieneBux craneil. PisHoBuan pigkorekydocti 3a FO.A. Hexenm3i.

Po3kpuiiTe 0coOIMBOCTI Ta METOAM BUIUIABISHHS JIMBAapHUX CTajlell B Ie4ax 3 OCHOBHOIO
(byTepoBKOIO.

Po3kpuiite 0coOIMBOCTI Ta METOAM BUIUIABISIHHSA JIMBAPHUX CTalleil B Me4yax 3 KHCIIOO
(hyTepoBKOIO.

Po3mipu ta popma HeMeTaneBux BKparinH. Y MoBHU BugaieHHs HB 13 piakoi crai.
CepenHbOBYTIICIICB] JMBApHI CTall, 1X XIMIYHHN CKJaJ, OCOOJIMBOCTI BHTOTOBJICHHSI BUJIMBKIB,
BJIACTUBOCTI Ta raily3i BAKOPUCTAHHS.

CepenHbOBYTIICIIEB] CTalli Ui BWJIMBKIB, 1X MiCIle B CTaJleIMBAPHOMY BHPOOHMIITBI, XiMIYHHA
CKJIaJl, BIACTUBOCTI Ta raixy3i BUKOPUCTAHHS.

TexHOoNIOT1YH1 BAACTUBOCTI JINBAPHUX CTaseii: 00poOII0OBaHICTh, 3BaPIOBAHICTh, TPOKATYBAHICTb.
Ycaaka meTany y BUWIMBKax i3 BYIJIelleBUX cTaliel. PizHoBuaM miHilHOT 1 00’ €MHOT ycaloK.
dakTopH, sIKi BIUIMBAIOTh HA PIIKOTEKYYICTh BYTJICLIEBUX CTaJICH.

dakTopu, sIKi BIVIMBAIOTh Ha YTBOPEHHS JTUBAPHUX HATPY>KUH.

dakTopu, sIKi CyTTEBO BIUTMBAIOTH HA MPOIIECH TIEPBUHHOIT KpHUCTai3alii 3 00Ky po3IUiaBy.
XapaKkTepuCTUKa HEMETAJIEBUX BKPAIUIMH 32 1X TIOXOKEHHSIM 1 XIMIYHUM CKJIaJIOM.

XiMiuHUH CKJIaJ BYTJICIICBUX JIMBAPHUX CTAJICH 1 MOTO BIUIMB HA BIACTUBOCTI Ta SKICTh CTAJICBHX
BUJIMBKIB.

XpOMHUCTI KOHCTPYKIIHHI CTall, IX XIMIYHHUIA CKIIaJ, XapaKTepUCTHKA Ta rally31i BUKOPHUCTAHHS.
XpoMoMapraHIeBOKPEeMHUCTI KOHCTPYKILIHHI cTali, IX XIMIYHUAN CKJIaJ, XapaKTepUCTUKA Ta ray3i
BUKOPUCTAaHHS.

XpOMOHIKENeBl KOHCTPYKIIMHI CTali, I1X XIMIYHAW CKJIaJ, XapaKTepUCTHKA Ta Talrysi
BUKOPUCTAHHS.



Po0o4y nporpamy HaB4YaJIbHOI AMCHHUILTIHM (cHi1alyc):

Crkaageno 3aB.xadenpu, A.1.1., mpodecop Muxaito AMIIMHCEKHUNA

rocajia, HayKOBHi CTYIIiHb, BYeHe 3BaHHs, [1IB

YxBajeno kadenporo JIB (mporokon Ne 13 Bix 28.06.23 p)
IMoromxeno Meronuunoro komiciero IM3 im. €.0. ITarona (mporokost Ne 13/23 Bix 30.06.2023 p.)
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