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OCOBJINBOCTI BUKNAOAHHA AUCLUNIIHUA "METOAUKA HAYKOBUX OOCIHII-
MKEHDb" ANA MATICTPIB CNEUIANIBHOCTI "TANY3EBE MALUMHOBYAYBAHHA"

AHOTAUIA. Mema uiei pobomu — susHadyeHHs ocobnugsocmeli suknadaHHsA ducyunniHu "Memo-
OQuka Haykoesux AocnidxeHb" 0nsi Mazicmpie crieuyianbsHocmi "lany3eee mawuHobyOysaHHs". Y cmammi
rpoaHarni3oeaHo cy4acHi 0ce8imHi MemoduKu, 3anporoHo8aHo adanmaujito Hag4asbHUX rpoegpam i3 8UKOPU-
CMaHHsAM pearibHUX KelCi8 IH)XeHEepHOI Mpakmuku, 8rnpoeadKeHHs iHHo8aUilHUX MexHOo0g2ill, npoeKmHo-
OpieHMOB8aHO20 Hag4YaHHS ma CMeBOPEHHS MixXOuUCyuUniHapHUX KoMaHO 07151 PO38'a3aHHS CKaOHUX IHXeHe-
PHUX 3aday.

KnrouoBi cnoBa: memoduka Haykosux 00CriOXeHb, 2ary3ese MawuHobydyeaHHSs, MNPOEKMHo-opie-
HMoe8aHe Hags4yaHHSsI, HayKoge MuUCbMO, iHHo8auUiliHi mexHoogzii, MixxOucyuniHapHicma.

FEATURES OF TEACHING THE DISCIPLINE "METHODICS OF SCIENTIFIC RE-
SEARCH" FOR MASTERS OF THE SPECIALTY "INDUSTRY MECHANICAL ENGI-
NEERING"

ABSTRACT. The purpose of this work is to determine the features of teaching the discipline "Meth-
odology of scientific research" for masters in the specialty "Industrial mechanical engineering”. The article
analyzes modern educational methods, proposes the adaptation of curricula using real cases of engineer-
ing practice, the introduction of innovative technologies, project-oriented learning and the creation of inter-
disciplinary teams to solve complex engineering problems.

Keywords: methodology of scientific research, industrial mechanical engineering, project-oriented
learning, scientific writing, innovative technologies, interdisciplinarity.

1. [TocTanoBKka nmpoodIeMHu.

1.1 3HaveHHs1 TMCUHHUIIIHKA Y cucTeMi miaroroBku. [lucuumiina "Metonrka HAyKOBUX J0-
ciipkeHp" GOpMye y CTYIEHTIB KPUTHYHE MUCIIEHHS, 3/IaTHICTh aHATI3yBaTH Cy4acH1 HAyKOB1 TEH-
JIeH111{, BU3HAYATH aKTyaJlbHi poOIeMH, GOPMYIIIOBATH TIIOTE3U Ta OOMpPaTH METOAM OCIIIHKEHHS
[1]. st MaricTpiB raixy3eBoro MamimHOOy/1yBaHHS BayKJIMBO HAaBUUTHCS BUKOPUCTOBYBATH 111 HABU-
YKH Y peaJbHUX BUPOOHMYMX yMoBax. Hanpukian, onTumizalis npoueciB BUTOTOBIEHHS AeTanen
MAIIMH Y4 aHaJI13 JUHAMIYHUX XapaKTePUCTHK MEXaH13M1B MOTPEOYIOTh BOJIOAIHHS IHCTPYMEHTaMHU
MaTeMaTUYHOro MOJIENIIOBaHHs, 300py Ta 0OpOOKHU eKCIIepUMEHTaIbHUX JaHuX [2 ].

1.2 IIpobnemu, siki BUHHKAIOTh Y BUKJIAJaHHi. BicyTHICTh aanTOBaHUX METOAMK, K1
BPaxOBYIOTh T€XHIUHY cnenudiky aucuumiing. HepoctatHe 3aydeHHs CTY/IEHTIB 10 aKTUBHOTO
HaBYaHHS 4Yepe3 BIJACYTHICTh MPAKTHYHOTO KOHTEKCTY. [3]. OOMexeH1 MOKIMBOCTI BUKOPUCTAHHS
CY4acHOTO IPOTPaMHOTo 3a0e3MeYeHHs y HaBJyaIbHOMY Iporueci. [4].

2. AHaJji3 ocTaHHIX J0caizKeHb i myOsikanii. JlocmikeHHs METO/[IB BUKJIaIaHHS JTUC-
IUIUTIH Y TEXHIYHUX YHIBEPCUTETAX MPEACTaBIEH] Y Iparsix:

- Komaposa M. C. (2019) — miakpecmtoeThCsi BXXJIUBICTh IHTETpAIlli peaIbHIX BUPOOHUUINX
KelciB y nporiec HaBuaHHA [1].

- lNaiimamaku B. @. (1989) — aBTOp akiieHTy€e yBary Ha BUKOPUCTaHHI CHCTEM MOJICITFOBAHHS
JUTS aHAJI3y CKJIaJHUX MEXaHIYHUX cHCTeM [2].

- Cementoka B. @. (2022) — po3risiiaeTbesi MATAHHS 3aCTOCYBAHHS MIKIUCITUTIIIHAPHOTO
MiJXOAY y MiATOTOBIII iHXKEHEPiB [5].
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He3Bakaroun Ha 3HAYHUI MTOCTYT Y pO3BUTKY HaBYAJIbHUX METOAMK, MTUTAHHS aJanTauii au-
cuuruiiny "MeToiKa HayKOBHX JOCIHIHKEHB" 10 MOTped rary3eBoro MalmmHOOYIyBaHHS 3ajIMIIa-
€THCSI HEJOCTATHBO JTOCIIIJIKEHHUM.

3. Merta i MmeTO10JI0TiS.

3.1 Meta. Po3poOuTu ajantoBaHy METOAMKY BUKJIQJIaHHS JUCIUILIIHU "MeToauka HayKo-
BUX JIOCIIKEHB", SIKa CIIPUSATUME PO3BUTKY y CTYJICHTIB HABHUOK HAyKOBOTO MHUCIICHHS, JOCIi THH-
IIbKOT pOOOTH 1 aHAJI3Y JaHUX Y CHEIU(IYHUX YMOBaX rajly3eBoro MamuHoOyyBanHs [1].

4. Marepiaau i MmeToau.

- AHaJTi3 HaBYAJIbHUX MTPOTpaM MPOBITHUX YHIBEPCUTETIB YKpaiHu Ta cBITY[S].

- OnuTyBaHHS CTYJACHTIB MaricTpaTypH U010 €(PEeKTUBHOCTI ICHYIOUYHX ITiIXOIiB.

- Po3po0xka keliciB Ha OCHOBI peallbHUX BUPOOHUYHNX 3aB/IaHb.

- MonenroBaHHS HaBUaJbHUX CUTYallid 3 BUKOPUCTAHHSM IMPOTPAMHOTO 3a0€3MEUCHHS
(Ansys, MATLAB).

5. Pe3ysbTaTH 10C/TiIZKEHHS.

5.1. InTerpauisi peajibHUX KeiiciB. PeanbHi iHKeHepH1 3a/1a4i € OCHOBOO 111 JOPMYBaHHS
HaBUYOK, HEOOX1JHUX MaricTpaM rajry3eBoro MammHoOyayBanHsa. OCHOBHUM MPUHIIMIIOM iHTETpa-
1T TaKKX 337a4 y HaBYAIbHHM MPOILIEC € 1X BIIMOBIAHICTh HABUAIBHHUM ILIJIIM OCBITHHOI KOMITOHE-
HTH, 2 TAKOX JIOCTYIHICTH JIJISI MOJICITFOBAaHHS Ta aHATI3Y.

Tunu KeiciB, sIKi IPONOHYIOTHCS ISl CTYICHTIB:

1. JlocmimKeHHS MIIIHOCTI MEeTaJeBUX KOHCTPYKIIHA. 3a/1aqa MOKe MOJIATAaTH B aHAJIi31 HAIIPYT
y 3BapHUX 3’ €JIHAHHAX MOCTOBHX KpaHiB, MOJICITFOBAaHHI HAIPYKEeHO-1e()OPMOBAHOTO CTaHy METa-
JIOKOHCTPYKIIi 200 OETOHHOT CyMIIIi.

2. AHaii3 TMHaAMIYHUX XapaKTePUCTUK MeXaHi3MiB. CTyI€HTH AOCHIKYIOTh KOJHBAHHS y
MPUBOHUX MEXaHI3MaX MaITH 3 BUKOPUCTAHHSIM IPOTpaMHOTo 3a0e31eueHHs.

3. Omnrmmizaris eHeproBUTpaT. 3aBAaHHS BKIIOYAIOTh PO3POOKY aNTOpPUTMIB MiHIMI3allii eHe-
PrOCIIOKMBAHHS Y BUPOOHHUYUX MPOIIECaX.

Peamnizamis keiiciB B ayAUTOpHi Ta poOOTi 32 MEKaMH ayIUTOPiil:

- B aynuTopii: o0roBopeHHs 3a/1a4 i mo0yjoBa MaTeMaTHYHUX MOJIENICH.

- [lo3a aynuTopi€ro: BUKOHAHHS CUMYJIALIN, aHal3 OTPUMAHUX JIaHUX, MIJrOTOBKA Mpe3e-
HTaLH.

[Tpukna BUKOHAHOTO CTYICHTAMU KEHCY:

Ta6muus 1. [Mpuknazn 3agaui 175 aHATI3y MEXaHI3MIB.
Table 1. Example of a problem for mechanism analysis.

3aBaanus

ETanu po6orun

QOuikyBaHmuii pe3yabrat

MopnentoBaHHS Tiepenad y pe-
TyKTOp1

1. I[ToGynoBa Mozeni nepenayi
B SolidWorks.

Bisyauizanis Ta po3paxyHoK
HaIpyT.

2. Cumymsuis y MATLAB
JUTs BA3HAYCHHST TTHAMIYHUX
XapaKTEPUCTHUK.

O1iHKa JUHAMIYHUX HaBaHTa-
JKEHb.

3. Po3pobxka pexomeHaarii
I10/10 ONTUMI3allii KOHCTPYK-
mii.

CKOpoYeHHS MacH Ta IiJIBU-
IIEHHS HAIIMHOCTI.

5.2. BukopucraHHsi iHHOBaUIifHMX TEXHOJIOTi. Y cydyacHOMY HaBYaJIbHOMY TPOIIECi Be-
JIMKOTO 3HaueHHs Ha0yBa€ BUKOPHCTAHHS CIEIialli30BaHOTO MporpaMHoro 3abesneuenus. Lle mo-
3BOJISIE CTYZICHTAM HE JIUIIE TEOPETUYHO BUBYATH HAYKOBI T1IXO/H, ajie i OTTAaHOBYBATH 1HCTPyMe-

HTH 1715 1X peamnizaii [4].
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3acTocyBaHHSI MIPOTPaAMHOI0 3a0e3MeYeHHs :

1. Ansys:

- AHani3 Harpy»keHo-1e(OpMOBAHOIO CTaHy JeTalleil MalllkH.

- MonentoBaHHS TETIOBHUX 1 MEXaHIYHUX MPOLIECIB Y CKIATHUX KOHCTPYKITISX.

2. MATLAB:

- Po3po0ka anropuTmiB st aHAII3y Ta 00OpPOOKH eKCTICPUMEHTAIBHHX JTaHUX.

- MogentoBaHHsI MOBEAIHKY MEXaHIYHUX CUCTEM Y JUHAMIILIL.

3. SolidWorks:

- TpuBuMipHE MPOEKTYBAHHS MalINH 1 MEXaHI3MiB.

- Bizyanizanis poOOTH CKIIaJHUX CUCTEM.

Pe3yjbTaTi BUKOPHCTAHHS IPOTPAMHOIO 3a0€e31e4YeHHS:

Ha Pucynky 1 HaBeaeHo mpuKIIa aHali3y AMHAMIYHUX HABAHTAXEHb Y MEXaHIYHIN CHC-
teMi. 3aBasku BukopuctanHio MATLAB ta Ansys cTyeHTH 3MOTJIM BUSIBUTH KPUTUYHI TOUKH CHU-
CTEMH Ta 3alpOIOHYBATH ONTUMI3aIIfHI 3aX0/IH.

————

" DYNAMIC LOAD )

Puc. 1. Anani3 quHaMiYHIX HAaBaHTKEHb Y MEXaHi3Max
Fig. 1. Analysis of dynamic loads in mechanisms

5.3. IIpoexTHO-OpicHTOBaHe HaBYaHHS. [IpoekTHO-OpicHTOBaHe HaB4YaHHs (PBL) € iHHO-
BalliIlHUM TAXO0/I0M, sIKUi mepeadadae BUKOHAHHS CTYJ€HTaAMH MPAKTUYHUX MPOEKTIB y KOMaH/I.

ITepeBaru PBL:

- 3a0e3nevyeHHs TICHOTO 3B’ SI3Ky MiX T€OPI€I0 Ta MPAKTUKOIO.

- PO3BUTOK HABUYOK YIIPaBIIiHHS YacOM, pOOOTH y KOMaH/1 Ta BUPIIICHHS CKJIQIHUX 3a-
Jau.

- MOXUBICTh 3aCTOCYBaHHS MIKIUCITUTUTIHAPHUX 3HAHB /IS PO3B’s3aHHS KOMITJIEKCHHIX
1H)KEHEPHHUX 3a/1ay.

Eranu peanizanii PBL y agucrumini:

1. ®opmyntoBaHHS MPOOJIEMH: CTYICHTH OTPUMYIOTh TEXHIUHY 3a7a4y, HAPUKIa]l, ONTH-
Mi3aIlif0 KOHCTPYKIIIT MeXaHi3My JJIsT aBTOMATH3aIli1 BAPOOHUYIOTO MPOIIECY.

65



T J Texmika OyaiBHMIITBA Bunyck/Issue 41, 2024

2. [lmanyBaHHS: CTBOPEHHS KaJCHAAPHOTO IIJIaHy MPOEKTY, PO3IOILT 000B’SI3KIB y KO-
MaH/li (IHKEHEPU-KOHCTPYKTOPH, IIPOTPAMICTH, aHATITHKH).

3. Buxonanss: 30ip Ta aHai3 gaHux, po3pooka CAD-moneni, cumysisiist poOOTH MeXaHi-
3My, ONTUMIi3allisl KOHCTPYKTUBHUX PIillICHb.

4., TIpe3enTallis pe3yabTaTiB: MATOTOBKA JOMOBiAI Y GopMaTi HAYKOBOi KOH(EPEHIIii,
BKJTIOYAIOYH JIEMOHCTPAIIII0 MOJIEJIl YU BiCO CUMYJIAILI.

[Tpuxnan npoekty: Po3pobka MexaHi3My /jisi aBTOMAaTUYHOTO 3BAPIOBAHHSI IIIBIB

Merta poeKTy: CTBOPUTH MEXaHI3M JIsl 3BAPIOBAHHS, SIKUH 3a0€311eYNTh BUCOKY SIKICTh 3Ba-
PHUX IIIBIB IIPY MiHIMAJBLHUX BUTpATaX 4acy Ta MaTepiaiisb.

Etanu pobotu CTyAEHTIB:

1. JocniKeHHsT TEXHIYHOTO 3aB/IaHHS: aHaI3 Cy4YaCHUX TEXHOJIOT1 aBTOMAaTH3aIlii 3Ba-
PIOBAIILHOTO TPOIIECY.

2. Po3pobka CAD-Mopeni: cTBOpeHHs TPUBUMIpHO1 Mojieni MexaHi3my B SolidWorks.

3. Cumysnist poboTH:

- Bukopucranus Ansys JijIs1 MOJIENIFOBaHHSI TEIIJIOBHUX TOJIB 1 Aedopmariiii Metany mij yac
3BapIOBaHHS.

- [IpoBenenHsa quHamMivHOTO aHanizy mMexanismy B MATLAB nans nepeBipku Horo cradisib-
HOCTI Ta TOYHOCTI PyXiB.

4. OnTumizariisi KOHCTPYKIT:

- [1in6ip marepiani, ski 3a0€3Me4yIOTh 3MEHIIICHHS MacH MpH 30€peKeHH] MIITHOCTI.

- [lepermnsig reomeTpii KOMIOHEHTIB JUIsl 3SMEHILIEHHS! €HEPTOBUTPAT.

5. [lizroroBka 3BiTy Ta npe3eHTalis: opopMICHHS TEXHIYHOT TOKYMEHTAIli Ta MPeCTaB-
JICHHSI pe3ynbTatiB y ¢popmarti npeszenraii [5].

Pesynpratu npoekry:

- OnTuMi3zoBaHa KOHCTPYKIIisl MEXaHI3My, sIKa CKOpOUY€ yac 3BaproBaHHs Ha 25% mopiB-
HSTHO 3 ICHYIOUMMH aHAJIOTaMH.

- BHMKEHHS eHeproBUuTpar Ha 15% 3a paxyHOK BUKOPUCTAHHS JIETKUX CIUIAaBIB 1 MOKpale-
HOT KIHEMaTHKHU.

- [IporoTun mexaHi3my, TOTOBUIl [ BIIPOBAKEHHs HA BUPOOHU 1M JiHIi.

5.4. B3aemoniss MixkauCHMILUIIHAPDHUX KoMaHIA. PopMyBaHHS MDKIMCUUIUTIHAPHUX KO-
MaH/ A03BOJISIE€ CTYICHTaM 3ajy4yaTH 3HAHHS 3 PI3HUX Tally3ei Uis BUPIMICHHS CKJIATHUX TeXHIY-
HuX 3a7a4 [3]. Hanpukian:

- [mxeHepu-mMaTepiaao3HaBIl MPOMOHYIOTh HOBI CIJIABU JIJISl 3SMEHILIEHHS! MACH KOHCTPYKIIIi.

- ®axiBii 3 [T po3poOasOTh aNropuTMH 7151 aBTOMATHU3aLlIi TPOLIECIB.

- ['eone3ucTu 3a6e3ne4y0Th TOYHICTh MO3UIIIOHYBaHHS MAlIMH Y IPOCTOPI.

Tabmung 2. [pukinag MDKIUCIUIUTIHAPHOTO MIPOEKTY
Table 2. Example of an interdisciplinary project

3aBnanns Y4YacHUKH NIPOEKTY Pesyabraru
OnTumizaiis koHC- | [HXKeHepu-mexaHiky, Marepia- | 3MEHIIEeHHS Bark KOHCTpyKIii Ha 15%,
TPYKIIi KpaHa no3HaBul, IT-daxisri i ABUIEHHS €()EeKTUBHOCTI.

ITepeBaru B3aemopnii:

1. [TokparmieHHss KOMyHIKaIlii MIX CHeIiagicCTaMu.

2. ®opMyBaHHS KOMIUIEKCHOTO Oa4eHHs 3a7ayi.

3. 301nb1IeHHs €()eKTUBHOCTI pOOOTH HaJl TPOEKTOM.

6. BucHoBKku:

1. 3anponoHoBaHa METO/MKA CIIPUSIE IHTErpaLlli Teopii Ta MPAKTUKH.

2. 3amy4eHHs pealbHUX KeWCIB 1 MPOEKTIB MOTUBYE CTYJICHTIB JO aKTUBHOT'O HABYAHHS.
3. [HHOBAIIiITHI TEXHOJIOTIT PO3MIMPIOIOTH MOYKITMBOCTI aHATI3y 1 MOJIEITIOBaHHSI.

4. MikIuCIMITTIHApHUNA MiaXia 3a0e3nedye BUCOKHMM piBeHb MArOTOBKY ¢axisuis [1,2,5].
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