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IIporpama HaBYAJIbHOI IV CHUILTIHA
1. Onuc HaBYANBbHOI JUCHUILIIHY, Il MeTa, PeJMeT BUBYAHHSA Ta Pe3yJbTATH HABYAHHS

Jucuumnmina "JluzaiiH A7 aJUTHBHOTO BHUPOOHMLTBA" PO3MIIAJAE OCOOIMBOCTI NMPOEKTYBAHHS
BUPOOIB JJ1 aAUTUBHOIO BUPOOHMIITBA 3 PI3HUX MaTepialiiB, BKIIOYAIOYN METAIH, KEpaMiKy, MOJIIMEpPH Ta
KOMITO3UTH, @ TaKOX OCHOBHI TEXHOJIOTil aJWTUBHOIO BHPOOHMIITBA, II0 BUKOPUCTOBYIOTBHCS SIK JUIS
MPOTOTUITYBAHHS, TaK 1 ISl BATOTOBJIEHHS (QYHKI[IOHAJIBHUX JeTaleH.

Ha cyuacHomy ertani po3BHTKY Cy4acHOi TEXHOJIOTIi HAyKOBO—TE€XHIUHUI MpOrpec 3HaXOUTh CBOE
BiTOOpakeHHS B SKICHMX 3MiHaxX 3Hapsab Mpami, HOpPOAyKTaxX TMpami, y BIPOBAJKEHHI HOBHX
aBTOMATH30BAaHUX TEXHOJIOTTYHHX MPOIIECIB SIK y CHCTEMax MaTepialbHOT0 BUPOOHUIITBA, TaK 1y CUCTEMAax
yOpaBIiHHA PI3HUX pIBHIB. B pesynbrari 3'4BisOTECS HOBI BUPOOM W TEXHOJOTII, 3MIHIOETHCS
HOMEHKJIaTypa TOCIyT, U0 HAJalThCs MiANPHEMCTBAM, YCTaHOBAM Ta (i3WYHUM 0co0aM, BUHHMKAIOTh
IPUHIIMIIOBO HOBI €KOHOMIUHI 00'ekTu. BinOyBaeTbcs monanbllie 3pOCTaHHS CKJIAJHOCTI TEXHIYHUX
00’€KTIB 1 CHCTEM, PO3IIUPIOETHCS KOJIO iX i1H(OpMaIiifHOT B3aeMOil, 30UIBIIYETbCS HEBU3HAUEHICTD
MOBEJIHKH TEXHIYHMX CHUCTEM B YMOBax IIBHJKO3MIHHOTO 30BHIIIHBOTO cepenoBuia. Bci i sBuima
BUMararoTh HIBHJIKOTO, a/IEKBATHOTO pearyBaHHS IUISIXOM CTBOPEHHS HOBHUX CKJIQJHUX BUPOOIB Yy Maliux
obcsrax (MpakTUYHO OAMHUYHE BUPOOHHIITBO), I SKMX QJUTHBHI MPOIECU € HAHOUIBII eeKTHBHUM
3aco00M.

[[Iupoke mommpeHHs: MUGPOBUX TeXHOJIOTIH B obnacTi mpoekTyBaHHs (CAD), MmoxemtoBaHHS Ta
po3paxyHkiB (CAE) i1 mexaniunoi o6poOku (CAM) crumymnioBasio BUOYXOBHUH XapakTep PO3BHTKY
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TexHosoriit 3D-npyKy, 1 B JaHUH Yac BKpal CKJIaJHO BKa3aTu 00JIACTh MaTEPialbHOTO BUPOOHUIITBA, /1€ B
Ti 9M 1HIIH Mipl He BUKOopucToByBanucs 60 3D-mpuntepu. [{udpori 3D-TexHOI0TIi BIAKpUIN YHIKAJIbHI
MOYJIMBOCTI BIATBOPEHHS HANCKIATHIIINX MPOCTOPOBHX (POpM, 00'€KTIB Ta IHKEHEPHUX KOHCTPYKIIH,
MEXaHi3MiB.

MeTo10 1M CUMILIIHU € HA0YTTS 3HAHD PO BUKOPUCTAHHS aJUTHBHUX TEXHOJIOT1! IPH BUTOTOBIICHH1
BHCOKOC(DEKTUBHHX JIETAJICH Ta 0OCOOIUBOCTEN TPOSKTYBAHHS BUPOOIB JIJIs ITUX TPOIIECIB.

IIpenmeT HABYAJBLHOI TUCHUILIIHM — OCOOTMBOCTI MPOCKTYBAHHS Ta TEXHOJOTIYHOI MiArOTOBKU
aJUTUBHOT'O BUPOOHUIITBA, OCOOIMBOCTI PI3HUX TEXHOJIOT1H MOIMIApOBOT0 BUTOTOBIICHHS J€TajeH.

BuBYeHHS IMCHUILIIHA CIPUSE€ HAOYTTIO HACTYITHMX KOMIIETEHTHOCTE

®DaxoBi KOMIIETEHTHOCTI

®K10. 3paTHiCTh 3aCTOCOBYBATH (PYHKITIOHATBLHO-OPIEHTOBAHI HA aAUTUBHI mporiecu moayiai CAD-
CAM cucrem.

®K11. 31aTHICTh CTBOPIOBATH €JIEMEHTH 1H)XCHEPHUX KOHCTPYKIIii, OpPIEHTOBAHHMX HA 3aCTOCYBaHHS
aJIMTUBHUX POIIECiB, 00MpaTH 00IaIHAHHSA, MaTepialii Ta MPU3HAYATH PEKUMHU BUTOTOBJICHHS JI€TaJICH.

OK12. 3pmaTHiCTh NpOTHO3YyBaTH (Pi3UKO-MEXaHIYHI BJIACTUBOCTI BHpPOOY MNIISXOM peamizarii
pamioHaIbHOI CXEMH HOro OTPHUMAaHHs, CTPYKTYPHOTO Ta (DYHKIIOHAJIHHOTO IMOJLTY HAa KOMIIOHEHTH Ta
3aCTOCYBaHHS 3ac001B Ta METO/11B JOPMYBAHHS HAJIHO BiITBOPIOBAHOTO BUPOOY.

3aBepHIMTHCH HABYAHHS MA€ HACTYMHUMU NPOTPAMHUMM Pe3yJIbTATAMU:

PH17. BukopucroByBaTH cHelliajibHe MNpOrpamMHe 3a0e3MedyeHHs NpU MPOeKTyBaHHI BHUPOOIB 1
MiTOTOBIN KEPYIOYHX IPOTpaM JijIsl aINTUBHUX MAIWH, X HAJIATO/HKCHHS Ta YIPABJIIHHS MPOIICCOM.

PH18. 3acTocyBaTu aguTHBHI MPOIECH AJisI BUTOTOBIICHHS €IEMEHTIB 1H)KEHEPHUX KOHCTPYKIIH 31
CHeliaJbHIMHU BIACTHBOCTSIMH.

PH19. CrnpoMoxHICTh BUKOHYBaTH TEXHOJOTIYHY MiJIFOTOBKY BHUTOTOBIEHHS BHpPOOy 3aco0amu
AJINTUBHUX TEXHOJIOTIH; 0OMpaTH MaTepiaiy, IpU3HAYaTH PEKUMH, OLIHIOBATH JOCSHKHY TOUHICTh BUPOOY
Ta O4iKyBaH1 (h13MKO-MEXaHI4HI XapaKTePUCTHUKH.

2. IlpepexkBi3uTH Ta NOCTPEKBI3UTH JUCHHUILIIHU (MicLe B CTPYKTYPHO-JIOTI4HIi cxeMmi
HABYAHHS 32 BiANOBIIHOIO OCBITHBOIO POIPaMOI0)

BuBueHHs 1aHOi JUCHHUIUTIHU 0a3y€eThCsl HA 3HAHHAX, OTPUMAHUX Ha MepuoMy (6akalaBpCbKoMy)
PIBHI BHIIO] OCBITH. Y CBOIO 4epry AMCLUMIUIIHA «/{u3aliH uid aguTUBHOrO BUPOOHUITBA» € 0a3010 s
NOJAJIBIIOr0 BUBUYEHHS JucUILTH «[IpakTika» Ta « BUKOHaHHS MaricTepchbKoi qucepTamii».

3. 3MicT HABYAJBLHOI IMCHMILTIHI

Tema 1 Tepminonoris 1 knacudikaimis agUTUBHMX MpPOLECIB. ICTOPUYHMI acmeKT TEeXHOJIOTiH
aJUTUBHOIO BUPOOHMIITBA. TUIM BUKOPUCTOBYBaHOrO 00jaaHaHHs. Da30B1 Ta CTPYKTYpHI
MIepEeTBOPEHHSI MaTepialiB MiJ yac npouecy. [IpobieMu TOUHOCTI, MIITHOCTI, CTPYKTYPH.

Tema 2 AnutuBHi MamHd. [Ipuanunu mammu BED Deposition and Direct Deposition. OcHoBu
OyZ0BM 3a3Ha4eHUX MalIMH. BukopucroByBaHi Mmarepianu i 3acobu. Jlkepena TEIUIOTH.
3aranbHi BUMOTH J0 BUpOOIB, OTPUMYBAHHUX aIMTUBHUMU IpoliecaMu. Po3milieHHs 00'exTiB
Ha poOouMXx cTojiax oOjaaHaHHsA. MaTepiaiu Jisl aiIUTUBHUX MPOIIECIB.

Tema 3 Mamuan 1 o0nagHaHHA A BUPOIILYBaHHS MeTajeBUX BHpoOiB. OCHOBHI MeXaHi3MH
¢dopMyBaHHS POOOYMX IIapiB Mojelni. fIBHIa TEIJIONOIIMHAHHS Ta TEIUIONEepeHoCy Y
cuctemi. 3abe3nedyeHHs TOYHOCTI ApykKy. Mammuu 1 o6nanHanHs FDM (mmactukoBoro)
npyky. [linroroBka BUpoOy 10 reHeparti.

Tema 4 3anmaui cTBOpeHHs Mojenell Ta BUpoOiB. J(u3aiiH BUPOOIB 13 BpaxyBaHHSAM OCOOIMBOCTEH
nporecy. [IpoGneMun NOpPOXKHHUCTOCTI JeTaneid. 3acTOCyBaHHS CHELiaIbHUX aJrOPUTMIB
onTuMizaiii GopM eleMeHTIB JAeTajl Npu Al CUJIOBOIO HaBaHTaXeHHs. BukopucraHHs
3arajJbHO-MAIIMHOOYAIBHOTO Ta CIEMIAJIbBHOTO MPOrPaMHOTO 3a0e3MeUeHHs I JU3aiHy
JeTalnelt Ta MpoieciB aTUTHBHOTO BUPOOHHUIITBA.



1.

Tema 5 [TpoekTyBaHHS TEXHOJIOTIYHHUX MPOLIECIB aTUTUBHOTO BUpOOHUITBA. 30ip iHpopMaii om0

rotoBoro BupoOy. OOMiH iH(popmariero, I Hakonmu4eHHs, 30epiraHHa Ta o00poOKa.
Bukopucranns 3aco0iB HEpyHHIBHOTO KOHTPOJIIO JUIsl MPOBEJACHHS JIarHOCTUKH BHPOOIB.
ANTOpUTM TIPU3HAYCHHS PEXHMMIB aJUTHBHOTO IMPOIECY. 3aCTOCYBaHHS (YHKIIIOHAIBHO-
opieHTOBaHMX Ha anuTHBHI npouecu MoxyniB CAD-CAM cucrewm.

Tema 6 FDM-nporiec Ui BUTOTOBJIEHHSI MOAeNe 1 aeraneil MammuoOymyBanH OcoOnMBOCTI

CTBOPECHHS MoOeNel 1 aertaned mammHOOyayBaHHs. Bumorn 3 TouHocTi. Bumorm 3i
ITiIJIBHOCT1, BAMOTH 3 MIITHOCTI JieTasield. 3a0e3neYeHHs CTAIMX YMOB JIPYKY BCTAaHOBJICHHSIM
TEIUIOBUX €KpaHiB Ta OajacTHUX eneMeHTiB. Jlu3ailH KOHCTpyKuii BHpOOy 13
KOMITEHCYIOUHUMU €JIEMEHTaMHU.

Tema 7 JlociKkeHHsT IPOIECiB BUPOITYBaHHS BHPOOIB 13 3aKJIaTHUMH elieMeHTaMH. MOKITUBICTh

BCTAaHOBJICHHSI  3aKJIQJIHUX €JEMEHTIB. 3a0e3leyYeHHS CYMICHOCTI  XapaKTCPUCTHUK
JIPYKOBaHUX BHPOOIB 13 3aKIaHIMU eJlieMeHTaMH. [[po6ieMy BUHUKHEHHS KOHIIGHTPATOPiB
HanpyskeHb. Brmue remnepatyp GopMyBaHHsS BUpoOy Ha TOYHICTH (JOPMH Ta PO3MIpIB.

Tema 8 ParionanbpHe MpoeKTyBaHHS MPOCTOPOBUX 1 pepmMoBUX KOHCTpYKIii. OOpaHHS KpUTEPitO

ontuMizanii. YCyHEHHs eJlEeMEHTIB BUpPOOy, SKI HE MOXYyTb OyTH BIATBOpEHI NpHU
MIOLIAPOBOMY CIIAHCHHTY.

Tema 9 Hapniiinicts nponecy 3D—npyky. [Ipuuran BTpaTH cTAIOCTI i 9Yac BUPOILyBaHHS JCTaJICH.

MarepianpHe Ta TeXHiIYHE 3a0e3MeyYeHHs Tpolecy. BigHOBICHHS Mpolecy MIiCis pi3HUX
BHIIB 3001B. JledekTHICTH BUPOOIB.

4. HaBuaabHi MaTepiaju Ta pecypcu

OcHoBHa JiTepaTypa
CyuacHi aguTtuBHI TexHoJorii 3D npyky. Oco6iMBOCTI IPaKTUYHOTO 3aCTOCYBaHHS : HaBUAIbHUM
nocionuk / O. I. ManmxineBcbkui, P. JI. IckoBuu-Jloroupkuit. — Binauns : BHTY, 2021. — 105 c.
https://press.vntu.edu.ua/index.php/vntu/catalog/download/619/1122/2283-1?inline=1
AnuTuBHI TexHoIorii: HaBY. noci6. / T.P. T'anees, 1.O. [Ipubutsko, M.M. Pynenko, 1.O. ITerpenko —
UYepniris: HY «YepHniriscbka nomitexsika», 2023. — 105 c.
http://ir.stu.cn.ua/bitstream/handle/123456789/27993/%d0%91%d0%be%d1%81%d1%96%d0%b1%d
0%bd%d0%b8%d0%ba%20%d0%90%d1%82%d0%b8%d1%82%d0%b8%d0%b2%d0%bd%d1%96
%20%d1%82%d0%b5%d1%85%d0%bd%d0%be%d0%bb%d0%be%d0%b3%d1%96%d1%97.pdf?se
quence=1&isAllowed=y

. 3D npyk B yMoBax 610MEeIUYHOIO BUKOpPHUCTaHHA [EnekTpoHHMI pecypc] : KOHCHEKT JIEKIIIH 3

qucuuIutiag «3D npyk B yMoBax 010MEeIUYHOTO BUKOPUCTAHHSDY /IS CTYIEHTIB clieriaibHOCTI 163
«biomennyHa iHXeHepisH» AeHHOI Ta 3a04HO1 popm HaBuaHHs / ykiaan. b. B. €ppemenko. —
Mapiynons: JIBH3 «I1ATVY», 2019. — 56 c. https://events.pstu.edu/bioart/wp-
content/uploads/sites/3/2020/04/3d-printing-for-biomedical-applications-lec.pdf

HonaTkoBa jgiteparypa
3-D Printing Manufacturing Process is Here; Independent global forum for the Unmanned Aircraft
Systems community, UAS Vision [3nextponssiii pecypc]. — URL: http://www.uasvision.com.
Khoshnevis B. et al. Metallic part fabrication using Selective Inhibition Sintering (SIS). Department of
Industrial and Systems Engineering University of South California, Los Angeles, CA 90089, USA.
Sabina L. Campanelli et. Al. Capabilities and Performances of the Selective Laser Melting Process.
Polytechnic of Bari, Department of Management and Mechanical Engineering, Viale Japigia, 182 Italy.
Techel A. et al. Laser Additive Manufacturing of Turbine Components, Precisely and Repeatable.
Fraunhofer Institute for Material and Beam Technology (IWS), untepner-uznanue Laser Institute of
America.
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Gibson I. Additive Manufacturing Technologies 3D Printing, Rapid Prototyping, and Direct Digital

Manufacturing / I. Gibson, D. Rosen, B. Stucker., 2015. — 498 c. — (Second Edition).

HaB4yajaLHMii KOHTEHT

5. Meroanka onaHyBaHHSI HABYAJIbHOI IUCHUILTIHU (OCBITHHOI0 KOMIIOHEHTA)

Jlexkuiiini 3aHATTA
Ha nexiisix mogaeTbcsi TCOPETUYHUI MaTepian Ta HaBOAATHCS MPUKIIATU BUKOPUCTAHHS aTUTUBHUX
MIPOIIECIB MPY BUTOTOBJICHHI criemiabHUX BUPOoOiB. I1i yac neKkmifHUX 3aHATh PO3TIIAIAIOTHCS HACTYIHI

INUTaHHA:

Tepminosoris 1 kiacudikallis aIluTHBHUX MPOIIECIB;

AnutuHi Matmau. [puamunu mamma BED Deposition and Direct Deposition. 3aranbHi BUMOTH
710 BUPOO1B, BIATBOPIOBAHUX aIUTUBHUMU IPOLIECAMU;

Mamwan 1 oOnagHaHHS Ui BHPOIIYBaHHS MeTalleBUX BUPOOiIB. OCOOIMBOCTI TEXHOJIOTIH,
TEXHOJIOT1YHE OCHAILEHHS;

AJIMTHBHI TEXHOJIOT1] Ta TOPOIIKOBA METAITYPTis;

OcHoBU u3aiiHy BUPOOiB, OTPUMYBaHHUX aJUTUBHUMHU NpoLecaMy. BUKOpUCTaHHS BIANOBIIAHUX
CAD-CAM cucrem, mporpaMHUX MOJTYJIiB;

[TpuHIMOM POEKTYBaHHS BUPOOIB 13 3aKJIaJHUMH €JIEMEHTaMM, BUKOPUCTAHHS CHELiaIbHUX
0anacTHUX €IEMEHTIB IS ITepeyBaHHIO AehopMallisiMH 1 po31IapyBaHHIO;

OcoOnuBOCTI  TPOEKTYBaHHS TEXHOJOTIYHMX TPOIECIB  aJUTUBHOTO BHpPOOHHUIITBA 3
ypaxyBaHHSIM TIOAUTY JeTajli Ha eJIeMEeHTH (CiaicuHry). Pexumu mporeciB, MporHO3yBaHHS
MPOIYKTUBHOCTI, SIKOCT1 Ta TOYHOCTI BUPOOY;

3acrocyBannass FDM-miporiecy Juist BATOTOBIICHHS MOJICIIEH 1 IeTaieid MalmnHOOY Ty BaHHS;
3acTtocyBaHHS CIElialbHUX AJITOPUTMIB ONTUMI3AIIIT (JOPM eIeMEHTIB AeTaji Mpu Aii CUIOBOTO
HaBaHTAXCHHS;

ParjionanbHe MpOEKTYBaHHS TPOCTOPOBUX 1 EPMOBHUX KOHCTPYKLiH. OOpaHHs KpUTEPItO
onTuMizaiii. YCyHEeHHs eJIeMEeHTIB BUPOOY, sIKI HE MOXKYTb OyTH BIITBOPEHI IIPU MOIIAPOBOMY
CIIAIICUHTY;

Haniitnicts nponecy 3D—apyky.

JlabopaTopni po6oTn

Ha naGopaTopHux po0oTax CTYJEHTU ONAHOBYIOTb OCHOBU TE€XHOJOIIYHOI Ta KOHCTPYKTOPCHKOT
HIATOTOBKH aJWTUBHOTO BHPOOHMIITBA. P0OOTH, po3poOiieHI Ta 3ampONOHOBaHI CTyJEHTaM, MaroTh
1HIUBITYaTIbHUM, JOCTIAHUIIBKUI XapakTep.

ITepenik 1abopaTopuux pooir:
Pob6ora 1 CrBopeHHs kepyrodux nporpam i mamv 3-1 1pyky tumy DUPLICATOR, ANYCUBIC

Po6ora 2 Po3po0Oka mpoliecy BUTOTOBJIEHHSI €IEMEHTIB 1H)KEHEPHUX KOHCTPYKLIN 31 crerialbHUMU
BJIACTUBOCTSAMH. /IpyKyBaHHS TECTOBUX J€Tanei

Po6ota 3 ['enepartiss  BupoOy 3a 3aBJaHHAM BHKJIagaya. TeXHOJNOTIYHA MiATOTOBKA aJIUTHBHOTO
nporecy

Po6ora 4 Hpyk  TOHKMX  JerkofeopMiBHUX  €JIE€MEHTIB. BHKOpPHCTaHHS  CHEIiaJIbHOTO

TEXHOJIOTTYHOTO OCHAII€CHHA

Po6ota 5 JlocniKeHHsl TOYHOCTI Ta BIATBOPIOBAHOCTI MPOIIECIB PH APYKYBAaHHI TECTOBUX JIeTaleH.

BB reMnepaTypHHX MPOLECIB HA TOYHICTD Ta AKICTh BUPOOY.

Po6ora 6 [TopiBHSIHHS XapaKTEPUCTUK MIITHOCTI TECTOBUX JI€TalIeH.

Komm’rorepHi npakTukymu

TemaTuka MPaKTHKyMiB, IO TPOBOJATHCA 31 CTYyACHTaMH, BIATOBIAA€ JEKIIWHIN TeMarTwii, 3
OUTBIIMM aKIICHTYBaHHSM Ha MPaKTHYHUX HAaBUYKaX Ta Ha OMaHyBaHHI NMPUHOMIB JW3aiiHy 3aJaHUX
JIeTanei, aHaji3l MOKJIMBUX MOXUOOK, 3a0e3MeueHHs 1HKEHEPHOT TOYHOCTI BUPOOY Ta BiITBOPIOBAHOCTI



nporecy. [loenHaHHS TPaKTHKyMiB 1 J1a0OpaTOpHUX POOIT 103BOJIsiE€ OUIbII €()EKTUBHO CIPHIMATH
Marepian Kypcy, popMye MpaKTUYHI HABUYKHU NMPOCKTYBAaHHS 1HKEHEPHUX BUPOOIB Ta iX BUTOTOBJICHHS B
1ab0paTOPHUX yMOBaAX.

PoGotu ninsaTecs Ha TPyIU:

— l'enepartuBHUil AM3aiiH, BUKOPUCTaHHS CIEUIAUIBHUX NPUHOMIB KOHCTPYIOBaHHS BHUpPOOIB Ta
OITHMI3allii HOro eJIeMEHTIB;

— IlpoexTyBanHs Mojeneil i3 BpaXyBaHHAM OOMEXyBalbHUX 4MHHHKIB ansi FDM 3-D npyky B
crenianbHux Moayisix CAD-CAM cucrewm;

— TexHoOr14Ha MArOTOBKA aIMTUBHOTO BUPOOHUIITBA, 3aCTOCYBAHHS CHELI1aIbHOTO IPOrPaMHOTO
3a0e3nedeHHs Ta IporpaMHO-anapaTHIUX KOMILJICKCIB;

— CuMmynsamis mpolecy aauTUBHOIO BHUPOOHHMIITBa, Horo peamizamisi Ha FDM-npunTepax.
CKOpodeHHS yacy JIPyKy 3a paxXyHOK palioOHaJIbHOI TOIOJIOTIT pyXy APYKYBaJIbHHUX T'OJIOBOK Ta KOHCTPYKIIi{
B1JITBOPIOBaHOTO BUPOOY. DopMyBaHHS creliaJbHUX MPO(UIBHUX EIEMEHTIB.

Po3paxynkoBa po6ora
Jlo TeMaTHKM PO3paxyHKOBOI POOOTH BITHOCATHCS OCOOJIMBOCTI MIATOTOBKHM Ta HAIAIITYBAHHS
oOJIaTHaHHS JJ1s1 AIMTUBHOTO BUPOOHUIITBA ONITUMI30BAHUX JIETAJICH.

6. CamocriiiHa po0doTa cTyIeHTa

['onuHu, BifBeneHI Ha CaMOCTiiHY pOOOTY CTyIeHTa, MPHU3HAYEHI JJIsl ONAaHyBaHHS HaBYAIbHOI
JTUCHHUILIIHU, 30KpeMa, IMArOTOBKA M0 JICKIIH Ta Ja0opaTOpHHUX/MPAKTHYHUX poOiT, BUKOHaHHSA PP, a
TaKOXX IMIJrOTOBKA JI0 MOMAYJBHOI KOHTPOJBHOI POOOTH Ta 3amiKy. TakoXX IO caMOCTiHHOi poOoTh
BIZTHOCHUTBCS OIIPAIIOBAHHS JIITEPATypHUX JUKEPEN Uil PO3IIUPEHHS 3HAHb JICKIITHOTO MaTepiaiy.

IMosaiTnka Ta KOHTPOJIb,
7. IlojiTHka HABYAJbHOI JUCHHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

BinBinyBanHs 3aHATH

BinBigyBaHHS €Kil 4u BIACYTHICTh Ha HUX, HE OLIHIOEThbCA. [IpoTe, cTyieHTaM peKOMEHy€ThCs
BIJIBITyBaTH 3aHATTS, OCKUIbBKM Ha HUX BUKJIAJA€ThCA TEOPETUUHUI MaTepiall Ta pO3BUBAIOTHCS HaBUYKH,
HEOOXIaHI JJIs1 BUKOHAHHS €K3aMeHalliiHoro 3apaanHs ta JIKP.

BinBinyBanHs HpaKTI/IKyMlB/J'Ia60paT0pHI/IX poOIT € 000B’SI3KOBUM. Y pa3l BICYTHOCTI CTyIeHTa Ha
po0OOTi, Yy TOMY YHCIi 1 32 CTAHOM 37I0POB’s, HOMy HEOOXiHO MpomylieHy poOoTy BiampaitoBatu. Ha
OJIHOMY 3aHATTI (2 TOJ1.) MO’KHA BIJIPALIIOBATH JIUILIE OJIHY MPOITYLIEHY POOOTY.

BinBigyBaHHS MOIYJIbHOI KOHTPOJIBHOI poOOTH € 000B'I3K0BUM. SIKI0 cTyaeHT npomyctus MKP 3
NOBAXHUX TMPUYHMH, HANPUKJIAM, 32 CTAHOM 3JI0POB's, TO 32 HASBHOCTI IMiATBEPIKYIOUOTO JOKyMEHTa
(TOB1IKM) BIH MO’KE€ MPOTATOM THXKHS HAIlUCATU MPOMYLIEHY KOHTPOJIbHY poOoTy. B iHIIOMy BHMaaky
MKP ne oninroeThes. [lepeckiianants MOy IbHOI KOHTPOJIBHOT POOOTH Ha BHUIIY OIIHKY HE Tiepe10adeHo.

IIponenypa ockapikeHHs pe3yabTaTiB KOHTPOJIbHUX 3aX0/1iB

CryleHTH MaloTh MOKJIMBICTB MIAHATH OY/b-sIKE MUTAHHS, SIKE CTOCYEThCS MPOLIEAYPU KOHTPOIBHUX
3aX0/liB Ta OYIKYyBaTH, L0 BOHO OyJe pPO3IJISIHYTO 3TiJHO 13 Hamepel BHU3HAUEHUMH MPOLEAYpaMH.
CryleHTH MaloTh MPaBO OCKApKUTU PE3yJIbTaTH KOHTPOJIBHUX 3aX0/IiB, ajie 000B’SI3KOBO apryMEHTOBAHO
MOSICHUBILHU 3 SIKUM KPHUTEPIEM HE MOTOKYIOTHCS BIAIOBIIHO /10 OLIHOYHOTO JIMCTa Ta/abo 3ayBa’keHb.
Heranpuime: HAKA3 NeHOH/228/2022 BIJ] 21.07.2022 "IIpo 3aTBepKeHHSI HOBOT peJaKIii MoJI0KeHHs
npo anesnsuii B KIII im. Irops Cikopcrkoro", https://document.kpi.ua/2022 HOH-228.

AkaaeMiyHa 100poYecHICTH

[TonmiTuka Ta NPUHIMIM akajaeMiyHol JoOpodecHocTi Bu3HaueHi y pozaim 3 Kogekcy uecti
HanionaneHoro TexHiyHoro yHiBepcutery Ykpainu "KuiBChbkuil MmoyliTeXHIYHHUN IHCTUTYT iMeH1 Irops
Cikopcrkoro". [eranpnimie: https://kpi.ua/code.

Hopmu eTnyHoi noBeiHku


https://document.kpi.ua/2022_HOH-228
https://kpi.ua/code

Hopmu ermuHoi mOBEOiHKM CTYIEHTIB 1 MpAaliBHUKIB BH3HaueHi y posaim 2 Koxekcy decrti
HarionansHOTO TeXHIYHOTO YHiBepcHTeTy YKpainu "KuiBChbkuil MOJMITEXHIYHUN 1HCTUTYT iMeHi Irops
Cikopcrkoro". [eransnime: https://kpi.ua/code.

8. Buau KOHTPOJII0 Ta peiiTHHIOBA CHCTeMa OLIHIOBAaHHSA pe3yabTaTiB HaBuyaHHA (PCO)

IToTo4HHUIT KOHTPOJIb: KOMII IOTEpHI MPAaKTUKYMH, J1abopaTOpHI poOOTH, MOAYJIbHA KOHTPOJIbHA
pobora, PP.

KanengapHuii KOHTpPOJIb: NMpPOBaAUTHCA 2 pPa3d Ha CEMECTP 3a BCTAHOBJIEHUM TpadikoM sK
MOHITOPHHT TOTOYHOTO CTaHy BUKOHAHHS BUMOT CUIIa0ycCy.

CemecTpoBHIi KOHTPOJIb: €K3aMEH.

PeiiTunrosa orinka R cTyIeHTa 3 JUCHUILTIHA CKJIaIa€Thes 3 0alliB, K1 BIH OTPUMYE 3a:

— BUKOHAHHS KOMIT IOTEpPHUX MPAaKTUKYMIB r1;

— BUKOHaHHS J1ab0paTOpHUX POOIT 12;

— MOJyJIbHY KOHTPOJIbHY PO0OTY 13;

— po3paxyHKOBY poOoTy 4.

HonatkoBo PCO nependauae MOXKIMBICTh HapaxXyBaHHS 3a0X0UyBaIbHHUX OaIiB.

Komm’rworepni npaktukymu (rl)

Barogwuii 6an onHiei podotu — 5 6aniB. MiHiMallbHA KUTBKICTh OaiiB, sika MOBUHHA OyTH HaOpaHOIO,
1100 po6oTa BBaXKalOCh 3apaxoBaHO0 ckiaaae 3 6anu, T00To 60% Bil MaKCUMAalbHOI KUTBKOCTI 32 OJHY
poboty (tabm. 1).

Tabmuus 1
PeliTuHIOBI 6214 32 O1MH KOMII'IOTEePHHIl IPAKTHKYM
baau | Kpurepii oniHioBaHnHsi
5,0 Po6oTa BUKOHaHA MMOBHICTIO, 3ayBa)K€Hb HEMAE, € BIAMOBI/II HA BC 3allUTaHHS.
4,5 Pob6oTa BuKOHaHa 3 HECYTTEBUMM 3ayBaXKEHHSIMH, Y BINOBIISX TPAIUISIIOTHCSI HETOYHOCTI.
4.0 PoboTa BUKOHAHA 3 3ayBa)KEHHSIMHU, € BIJNOBI/II HA OUIBIIICTh 3aIUTaHb.
3,5 Pob6ora BuKOHaHa 3 MOMUJIKAMH, € BIJIIOBIJII JIUIIIE HA YACTUHY 3allUTaHb.
3,0 PoboTa BUKOHAHA 13 3HAUHUMHU TOMUJIKAMH, € BIAMOBII JIUIIE HA OKPEMIi MUTAHHSI.
0,0 Pobora He BUKOHAHAa, 3BIT HE IPEJCTABICHUH.

MiHimManbHa KUTBKICTh OaliB 3a BCl poOOTH:
rlpin =3 X 6 = 18 6asis.

MakcumasnbHa KUTbKICTh OalliB 3a BCi poOOTH:
Tlpaxr =5 X 6 = 30 6asis.

JlaGopatopHi podoTu (r2)

Barosuii 6an ogniei podotu — 5 6aniB. MiHiManbHa KiJbKICTh OaliB, sika MOBUHHA OyTH HaOpaHOIO,
00 poOo0Ta BBaXKAJIOCh 3apaxoBaHo0 ckianae 3 6anu, T06To 60% BiJg MakCUMaIbHOI KUTBKOCTI 332 OJTHY
pobory (Tabmn. 2).

Tabmmrs 2
PeiiTUHTOBI 0211 32 OIHY NPAKTHYHY/JIa00PATOPHY POOOTY
baau | Kpurepii oninioBanusi
5,0 Po6oTa BUKOHaHa MOBHICTIO, 3ayBaKEHb HEMAE, € BIAMOBI/II HA BC1 3allUTaHHS.
4,5 PoboTa BUKOHAHA 3 HECYTTEBUMH 3ayBaKEHHSIMH, Y BIATOBIISX TPAIIAIOTHCSI HETOUHOCTI.
4,0 Po6oTa BuKOHaHA 3 3aYBOKCHHSIMH, € BIIMOB1I1 Ha OLIBIITICTh 3alIUTAHb.
3,5 Po6oTa BUKOHAaHA 3 TOMUJIKAMH, € BiJIIOBI/I JIMIIE HA YACTUHY 3alIUTaHb.
3,0 Po6oTa BuKOHaHA 13 3HAYHHUMH MIOMHJIKAMH, € BIAMOBI/II JIWIIIE HA OKPEeMi MUTaHHSI.
0,0 PoboTa He BUKOHAHA, 3BIT HE MPEJICTABICHHH.

MiHiManbHa KUTBKICTh OaiiB 3a BCl poOOTH:


https://kpi.ua/code

T2min = 3 X 6 = 18 6aJiB.

MakcumanbHa KIJTbKICTB 0aJ1iB 3a BC1 poOOTH:

T2max =5 X 6 = 30 6auiB.

Po0oTu 3aXHIaeThCsl HA HACTYITHUX Mapax y BU3HAUCHI TEPMiHU.

Moay/ibHa KOHTPOJIbHA podoTa

Po6ounm HaBYATBHUM IUIAHOM IMEpPeI0aYeHO MPOBEACHHS OIHIE] MOAYIBHOI KOHTPOJIBHOI poOOTH
(MKP) B 06c¢s3i1 2 roa. MKP ckitaaetbes 3 KUTbKOX 3aB/IaHb. 3aBIaHHS OHOBIIFOIOTHCS KOJKHOTO CEMECTDY.
Barosuit 6a1 MKP — 10 6auis.

OuinroBanasa MKP 3ailicHIO€TBCS BIIIOBIIHO 10 Ta0muUI 3.

Tabmunsg 3
Peiitunrosi 6aau 3a MKP
bann Kpurepiii oninioBanHs
10,0 Bipna BianoBiap 6ibi, HiX Ha 95 % nuTaHb
9,0 BipHa BignoBiap Ok, HiX Ha 85 % nuTaHb
8,0 Bipna BianoBiap 6, HiX Ha 75 % nUTaHb
7,0 BipHa BianoBiap OiIbII, HiXK HA 65 % NUTaHb
6,0 Bipna BianoBiap 6, Hix Ha 60 % nuTaHb
0,0 Bipna Binnosiae Menm, Hix Ha 60 % nutanp ad0 cTyieHT OyB BIICYTHIH

Po3paxyHkoBa podora

Bukonanns PP mnepenbavyae OCBOEHHS TEOPETHYHOTrO Ta IMPAKTUYHOTO Marepialy 3a
IHIUBITyaTbHUMHE 3aBAaHHsIME. Barosuii 6an PP — 30 Ganis.

OuinroBands PP 3nificHIoeThesa BiAMOBIAHO 40 Ta0muIl 4.

Tabmung 4
PeiiTtunrosi 6aau 3a PP

bamun | Kpurepiii oniHiOBaHH#A

30,0 Po6oTa BUKOHaHA MMOBHICTIO, 3ayBa)K€Hb HEMAE, € BIAMOBI/II HA BC 3alUTaHHS.

27,0 Pob6oTa BuKoHaHa 3 HECYTTEBUMHU 3ayBAXKEHHSIMH, Y BIANOBIISIX TPAIUISIIOTHCSI HETOYHOCTI.
24,0 PoboTa BUKOHAHA 3 3ayBa)KEHHSIMHU, € BIJIOBI/II HA OUIBIIICTH 3aIUTaHb.

21,0 PoGoTa BuKOHAHA 3 MIOMUJIKAMH, € BIJINIOBIJII JIUIIIE HA YACTUHY 3aIllUTaHb.

18,0 Pob6ora BuKoHaHa 13 3HaYHUMH [TOMHWJIKaMH, € BIAMOBLJI JIMIIE HA OKPEMI ITUTAHHSL.

0,0 PoboTa He BUKOHaHa, 3BIT HE MPEACTABICHUH.

3aoxouyBaybHi 6aH

3aranbHUM pERTHHT 3 AUCLUUIUIIHY BKJIIOYA€E 3a0X0UyBalIbHI OanH, sK1 JOJAI0ThCS A0 CyMH BaroBUX
0aJiB yciX KOHTPOJBHHUX 3aX0/iB. 3a0X0UyBaJIbHI Oajli MOKYTh HapaxOBYBaTHUCS 3a BUKOHAHHS TBOPUYMX
po6iT: poboTa y HayKOBHX TYpPTKax 3 MiATOTOBKOIO MaTepiaiiB IOMOBiAeH ado crared mis myOsikairii,
y4acTh y HAayKOBHX 1 HAyKOBO-IPAaKTUYHHUX KOH(EpEHLIsAX 1 ceMiHapaX, oJiMImiajgax 3 JUCLHUIUTIHH,
KOHKYypcax po0iT, pedepaTiB Ta OrjsAiB HAYKOBHX Ipallb, aHaJl3 Cy4acHOi HOPMAaTHBHO-IIPaBOBO1 0a3u 3
JUCHMIUTIHA Yy KpaiHi Ta 11 BIANOBIAHICTD BHUMOTaM MDKHAPOJHMX CTaHAAPTIB Tomo. KigbKicTh
HapaxoBaHMX OaJIiB 3aJICKUTh B1Jl OTPUMAHUX PE3yJIbTaTiB.

3aranpHa cymMa 3a0X0UyBaJIbHUX OajIiB HE MoKe nepeBuiryBat 10 Gais.

YMOBH KaleHAAPHOT0 KOHTPOJIIO

KanennapHuii KOHTPOJIb 3 HaBYAIBHOI AUCIMILUIIHU (OCBITHHOTO KOMIIOHEHTA) MPOBOJUTHCS Ha 7 Ta
13 TIXHAX ceMecTpy. YMOBOIO OTPUMAaHHS MO3UTUBHOI OI[IHKH 3 KaJeHJApPHOTO KOHTPOJIIO 3 HABYAIBHOI
JUCIUIUIIHA € 3HA4YeHHsI MOTOYHOTO peHTHHry 3100yBadya He MeHmie, HDK 50 % Bil MakcuUMaibHO
MOJKJIMBOI'O Ha 4ac MPOBEIEHHS TaKOTO KOHTPOJIIO. Pe3ynbTaTy KajneHAapHOrOo KOHTPOJIO 3aHOCSATHCS Yy
Moxayib "Kanennapuuii KoHTpoJib" EJEKTpOHHOTO KamMmycy.



KpuTepii ceMecTpoBOro oniHlOBaHHS

PeiiTrHrOBa CHCcTEMa OIIHIOBAHHS CKIIAJIA€THCA 3 0ajIiB, OTpUMaHUX 3700yBavYeM 3a pe3yIbTaTaMu
3aX0/(iB MOTOYHOTO KOHTPOJIFO. PEHTHHIOBA OIliHKA TOBOJUTHCA J10 37100yBadiB HA OCTAaHHBOMY 3aHSTTI 3
UCLAIUIIHHA.

HeoOxigHOI0 YMOBOIO JOMYCKY 10 3Ky € BUKOHAHHS Ta 3aXMCT BCIX JIaDOpaTOpPHUX poOIT,
BUKOHAHHS BCiX KOMII FOTEPHUX MPAKTHKYMIB Ta PO3PaXyHKOBOI pOOOTH.

3n00yBaui, SKi BAKOHAJIX BCl YMOBH JIOIYCKY JI0 3aJiKy Ta MalOTh pEHTHHIOBY OIiHKY 60 i Oinblie
OaJTiB, OTPUMYIOTh BIIMOBIIHO 10 HAOPAHOTO PEUTHHTY OIIHKY 0€3 I0AaTKOBUX BUIIPOOYBaHb.

31 3q00yBayamu, sIKi BAKOHAJIU BCl YMOBH JOITYCKY JI0 3aJIIKy Ta MalOTh PEUTHHTOBY OILIIHKY MEHIIIE
60 GamniB, a TakOX 3 TUMHU 3/100yBaduaMu, XTO Oa)ka€ MiJABUIINTH CBOIO PEHTHHTOBY OLIHKY, BUKJaIad
MIPOBOJIUTH CEMECTPOBHI KOHTPOJIb y BUTJISI 3AIIKOBOT KOHTPOJIBHOT poboTH. [Ipu mbomy Bci 6aiu, okpiM
0aiiB 3a iHIUBITyalbHE CEMECTPOBE 3aBIAaHH (PO3PaXyHKOBY pOOOTY), CKACOBYIOTHCH.

3aikoBa KOHTPOJIbHA poOoTa OmiHIeEThCs y 70 OaiB.

Ha 3aniky 3100yBadi OCBITH BUKOHYIOTh KOHTPOJIbHE 3aBJIaHHS, SIKE CKJIAJITAETHCS 3 TBOX 3aBIAHb.
Koxne 3aBnanns oniHoeTbea y 35 Gaunis. [lincyMkoBa o1iHKa 3a 3allik BUSHAYAETHCS K cyMa OaliB 3a Bci
3aBJIaHHsI 3aJ1IKOBOTO omiHtoBaHHs (r5=70 GainiB) Ta 6amiB 3a PP.

KpuTtepiii ouiHIOBaHHS 3a71iKOBUX 3aBJaHb BU3HAYAETHCS SK CyMa SKOCTI BIAMOBIAEH Ha KOXKHE
3aB/IaHHA 3a Ta0u. 5.

Tabnuia 5
KinbkicTh 0a1iB 32 ofHe 3aBAaHHA 32JIiIKOBOI0 OLiIHIOBAHHSA

baan Kpwurepiii ouiHroBanHs

35.0 Binminna B'il[HOBiZIB (ue menmie 95% iHdopmarii), MOXKITMBI HECYTTEBI 3ayBa)KCHHS Ta
HETOYHOCTI

315 Hyxe nodpa 1.3i)1r10'13izu, (ae menmie 85% indopmariii), MIOMIIOK HEMAE, BiIMOBIAL HA
MepeBaXHY OUTBIIICTh MUTAaHb, TBOPYE MUCIICHHS

28.0 Ho6pa BiI[HOBiI‘[L (He MeHIIe 75% iuopmaiiii), TOMUIIOK HEMae, BIAMOBIIb Ha OLIBIIICTh
MUTaHb, OKPEMi HEJIOJIIKH

245 3anoBinbHA BIAMOBIAK (He MeHIIEe 65% iH(opMmallii) € 3ayBakeHHS, BiIMIOBIIb Ha YaCTUHY
IMUTaHb

21,0 HocraTHs Bignosias (He menmie 60% indopmariii), CyTTEBI MOMUIIKH, BiIMOBIAb HA OKpeMi
ITUTaHHS.

0,0 Binnosigs HeBipHa a60 MenIie 60% indopmairii, a0o BoHa BiACYTHS

Po3paxyHoOK mKaJu peiTHHTY 3 I CHHUILIIHA

3a pe3ysibTaTaMU 3aXO01B IOTOYHOTO KOHTPOJIIO 3 TUCIUIUIIHU, 320X0UyBaJIbHUX OaJliB
*  (0e3 3aIIKOBOi KOHTPOJIbHOT pOOOTH:
SIK1I0 CTyIEeHT BUKOHYBAB 3aBJIaHHS IIPOTATOM CEMECTPY:

R=r14+r2+r3+r4=30+30+ 10+ 30 = 100 6axiB
" |3 3AIKOBOI KOHTPOJIBLHOI POOOTOIO:
R=7r4+4+1r5=30+ 70 = 100 6asiB

Jljig OTpuMaHHS BIJIOBIIHOT OLIHKH 3 TUCIUIUIIHU CTYJI€HT Ma€ HaOpaTH MEeBHY KUIbKICTh OaliB,
3TiHO 3 TaOJIUIEIO TepepaxyHKy (Tadu. 6).

Tabmuist 6
Tabauus nepepaxyHky peHTHHIOBHUX 0aJiB B OMIHKH

VYHiBepcUTETChKA ITKaja OI[iIHOK
PiBHSA 3100yTHX KOMIETEHTHOCTEM
95 -100 BigMmigaO

85-94 Hyxe nobpe
75— 84 Jobpe

PeiiTunrosa orinka 3100yBayda




65—-74 3a10BIILHO
60 — 64 JocratHbO
Mewnie 60 6aiB HesanoBinbHO
He BukOHaHI YMOBH JOIYCKY 110
CEMECTPOBOTO KOHTPOJIIO

He nonymeno

Po6Gouy nporpamy HaBYAJILHOI AMCUMILTIHM (CHJIa0YC) CKIIAB:

Onexcannp CAJIEHKO
[Tpodecop kadenapu KOHCTPYIOBaHHSI MaIlIHMH, TOKTOP

TEXHIYHUX HAYK

YxBaJjeno kadenporo koHcTpyroBanHsa MamuH- ([Ipotokon Nel7 Bix 20.06.2025p.)
IloromxkeHo METOAMYHOIO KOMICI€I0 HaBYaJIbHO-HAYKOBOTO MEXaHIKO-MAIIMHOOYAIBHOTO I1HCTUTYTY
(ITporoxon Nell Bix 27.06.2025p.).



