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®OPMYBAHHSA KOMIIETEHTHOCTEW CTYJIEHTIB-MEXAHIKIB B TAJTY31 POBOTOTEXHIKH

AHOTaNis. AKTyalbHICTh TPOOJIEMH TIOJNATAE Y HEBIAMOBIIHOCTI MIMPOKOTO BIIPOBAKCHHS POOOTOTEXHIKU B
MIPOMHCIOBOMY BUPOOHHUIITBI, TPAHCTIOPTi, HAYKOBHX JOCIIKSHHSX 1 MiATOTOBKH 1H)KEHEPiB-MEXaHIKiB, sIKi 0 MOTIIH
PO3pOOIIATH HOBI Ta BIOCKOHAIIOBATH HAsBHI POOOTOTEXHI4HI cucTeMH. METO JIOCIIJDKEHHSI € OOIPYyHTYBaHHS
HEOOX1THOCTI Ta NIIAXiB OPMYBaHHS KOMIIETCHTHOCTEH CTYICHTIB-MEXaHIKIB B TaTy3i MPOCKTYBaHHS, EKCILTyaTamii
Ta MozepHi3amii poOOTiB Ta MaHIMYIATOPiB. MEeTOMN MOCIiKEHHS: TEOPEeTHYHUH (aHATi3 HaBYAIbHOI Ta HayKOBO1
JiTeparypy 3 Teopii MeXaHIi3MiB 1 MalllH); €KCIIEPUMEHTAIBHUN (aHali3 KOMIIETEHTHOCTEH CTy/AEHTIB-MEXaHIKiB
B Taiy3i poOOTOTeXHIKM). Pe3ymbraTté JOCTIIKECHHS: PO3IISHYTO BHBUCHHS po3aiTy «PoOOTH Ta MaHIMymsSTOpm
crynentamu crieniansrocteil «llpnkimagna Mexanika» Ta «l'anmysese MammHOOyMyBaHHs». 3a3HAYCHO OONACTH
3aCTOCYBaHHs pOOOTIB Ta MAHIIYJISTOPIB, IEPCICKTHBH PO3LIMPEHHS iX BIPOBA UKCHH: Ha CY4aCHNUX 1 ANPUEMCTBAX.
3anporoHOBAHO 3MICT OCHOBHHX TEM JAHOTO PO3JUTY Ta KiIbKICTh FOAMH Ha KOXHY TEMy Ul ayIMTOPHOIO Ta
CaMOCTIHHOTO BMBYEHHS. 30KpeMa, BHIUICHO TPH OCHOBHHMX YACTHHHM: JIOCITIIDKEHHS Ta IPOSKTYyBaHHS POOOTIB
(cuHTE3, KIHEMAaTHYHMH 1 CUIIOBHH aHalli3, TOYHICTh MEXaHI3MiB), BUKOPUCTAHHS pPOOOTIB (JIMBapHE Ta CKJIaJaJbHE
BHUPOOHUIITBO, 3BapIOBaHHS, papOyBaHHs) Ta MPAaKTUYHI MUTAHHS 3 IX eKCIUTyaTallii Ta 00CIyroByBaHHA (HATIHHICTB,
6e3neka). Inopmaris, sKka OTPUMYETBCA B TIPOIIECi eKCIuTyaTamnii poOoTiB, IpeAcTaBiIse cO00r0 3BOPOTHIil 3B’ 530K,
HEOOX1THUH JUTs X MMOJaIBIIIOT MOICPHI3ALli.

Kiro4oBi ciioBa: KOMIETEHTHICTH, MEXaHI3M, poOOT, MaHIMYIATOP, KIHEMAaTHYHUHA aHami3. MPOCKTYBaHHS,

YOpaBITiHHS.

Beryn. PoGotn mpu3HadeHi 11l BUKOHAHHS POOIT,
Kl € BaXKUMH, IIKIJIMBUMU YW HEOE3MECYHUMH JUIS
30pPOB’S JIFOAMHU (BHUCOKa TeMIeparypa, 3a0pyaHeHHs
TIOBITPS, pajiamis TOMIO), OJHOMAHITHAMH YU TaKUMH,
[0 BUMararoThb BHCOKOI TOYHOCTI omepariii. [lum mo-
SICHIOETBCS IIUPOKE BIPOBA/KEHHSI pOOOTIB MPaKTUIHO
B yci cepH HPOMHUCIOBOrO BUPOOHUITBA, 0OCIYroBY-
BaHHsI T HAYKOBHX zxocnum(em, Ockinbku po3poOKa Ta
eKCILTyaTallis poGOTIB | MAHINYIIATOPIB BUMArae creiia-
JICTIB 3 iX NPOEKTYBaHHsI, BAOCKOHAJIECHHS, 00CITYroBy-
BaHHS Ta PEMOHTY, BIAMOBITHO, HAJIE)KHA yBara BUBUCH-
HIO MEXaHi3MiB pOOOTIB MOBHHHA MPUAIIATUCS B XOJi
HaBYaHHS HE TUTBKM MaHOyTHIX CHemianicTiB B ramysi
POOOTOTEXHIKH, a i TIPH MiATOTOBII MalOyTHIX iHXXeHe-
PpiB-MEXaHIKiB.

AHani3 ocTaHHIX aociigxeHb i myOaikauiii. Ha
CHOTOHI B Mi/IPyYHMKAX Ta HABYQJIbHUX MOCIOHMKAX 3
TEOPii MeXaHi3MiB i MaIlNH NPHU/IISETHCS HE3HAYHA YBa-
ra BUBUEHHIO POOOTIB Ta MaHimysaTopiB. Lle mosicHIOeTh-
Csl, B TIEPIILy 4epry, CKJIaJAHICTIO HABYAIBHOTO MaTepiay
caMol JUCUUILIIHL Ta KUIBKICTIO BigBEeIeHUX roguH. Sk
MpaBWJIO, HaBYAIbHA qucnuIuTiHa «Teopis MexaHi3MiB i
MAIIIMH» BUBYAETHCS MPOTITOM OJHOTO CEMECTPY, MPH-
YOMY OCTaHHIMH POKaMH KUIBKICTh TOIMH, 30KpeMa ay-
JIUTOPHUX, B CHITY THX YU 1HIIUX MPUYHMH, SMEHIIYEThCSL.

3okpema, B poboti S.T.Kinumpkoro [1, ¢.632-649]
MaHINyJISITOPH Ta POOOTH PO3IISNAIOTECS B PO3ILUT
«OCHOBH Teopii MallluHy», ¢ OCHOBHA YaCTHHA MaTepi-
ay NPUCBSYCHA PO3MNSIAY CTPYKTYP MAIHMH Ta CUCTEM
KepyBaHHsI HUMH. Jal0TbCsi OCHOBHI BU3HAYEHHS JIAHOK
MaHIIynsaTopa, podbodoro 00’eMy, 30HH 0OCITyTrOBYBaH-
HS, KyTa Ta Koedimienta cepicy. [ani mpomonyeTbes
kiacudikaiis TPOMUCIOBUX POOOTIB B 3aJICXKHOCTI Bil
criemianizanii, po3nIAJaloThCs PUBOH, SIKi 3aCTOCOBY-
IOThCSL B pOOOTaX, MPEACTaBICH] PIBHSIHHS KiIHETOCTATH-

KH.

Binpme yBarm pobGoram Ta MaHIMymATOpaMm MPHIi-
neHo B poboti H.I. JleBiTcbkoro [3]. Crnioyarky po3ris-
JAIOThCS CHCTEMH YIPAaBIiHHS MaIlHMH-aBTOMATIB, JIai
— JIOTIYHI €JIEeMEHTH CHCTEM YTIPaBIiHHSI MAaIIlH-aBTO-
MmariB (esiemeHTH byneBoi anredpu), micist 40ro npucTy-
MAaroTh 10 PO3NIIAY BIAacHE MAaHIMYISATOPIiB Ta poOOTIB
[3,c.527-582].

B po6orti O.C.KopeHsiku poOoTam MPUCBSIYEHO KiJb-
Ka THUTaHb, OCHOBHUMH 3 SKHX €. CTPYKTypa MAIlliH-
aBTOMATIB, YMOBH Y3TOPKEHOi poOOTH MeXaHi3MiB Ta
MOJICITIOBAHHS JUHAMIYHHUX TPOIECCIB B MeEXaHi3MaxX
[2, ¢.192-201]. JocuTh MOBHO MHUTAaHHS KIHEMAaTHUKH Ta
TUHAMIKH pO3TISHYTO B podorax €.1. Bopo6iiosa Ta iH.
[7; 8]. 3okpema, 3anpONIOHOBAHO 3aCTOCYBAHHS BEKTOP-
HOTO Ta MATPUYHOTO METOAY JUIS PO3B’SI3aHHS MPSMOI Ta
00epHEeHOI 3a/1ad PO TOJIOKESHHSI Ta MIBUIAKOCTI JAHOK
MPOMUCIIOBUX poboTiB [7, ¢.18-50, ¢.79-100]. B pobori
[8, ¢.193-203] HaBOOATHCS OCHOBHI IIISXU PO3B’sI3aHHS
3a/ad CHHTE3y 3aXBaTHUX IIPHCTPOIB POOOTIB, a TAaKOX
MUTAHHSA 3PIBHOBAKCHHS Ta TOYHOCTI MAHIIYJISTO-
piB [8, ¢.312-333, ¢.346-362]. I.O.TumodeeB B poborti
[6, ¢.321-342] mae TinbKH 3araibHi BiJOMOCTI PO MaHi-
mynsnidH podotn (kiaacugikailis, KIHEMAaTHUHI CXEMH,
CTPYKTypa Ta TEXHIYHI XapaKTEPHUCTHKH), a TaKOX Ha-
BOIUTH PO3B’S3aHHS 3a/adi PO TIOJIOKECHHS MaHIITyJIs-
TOPIB.

Pobotu [4; 5] min pemakmiero 1I. Hoda mpucssue-
Hi 6araTbOM IMUTAHHSAM IPOCKTYBAHHS Ta €KCIDTyaTarlii
po0OTI Ta MaHIMyIATOPIB. JleTalbHO PO3ISNAIOTHCS
MUTAaHHA KiHEeMaTWku Ta muHaMiku [4, ¢.81-93], mpo-
eKTyBaHHS POOOTH30BAaHMX BUPOOHMYHMX CHCTEM, IX
HajaidHOCTI Ta Oe3meku [4, ¢.403-450], ocobmuBocCTI
BUKOPHCTaHHS POOOTIB B PI3HUX raixy3sx MPOMHCIOBO-
ro BUpOOHHMIITBA (aBTOMOOLIEOy yBaHHSA, aBiaKOCMidHA
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MIPOMHUCIIOBICTh, JTUBAPHE Ta KOBAJIBCHKE BHPOOHHIITBO,
3BaprOBaJIbHI POOOTH, CKJIaJalibHi oneparii, poooTH30-
BaHUI KOHTPOIB) [5, ¢.161-193, ¢.217-241, ¢.278-326].
Axne pobotu [4; 5] € He MiAPYyIHUKAMH 3 TEOPii MeXaHi3-
MIB 1 MalllMH, a CHCIHiaJbHUMH BUIAHHSAMH, TPU3HAYC-
HHUMH JUIsl BAKOPUCTAHHS IH)KCHEpaMH Ta IpaliBHUKaMU
KOHCTPYKTOPCBKUX OI0pO.

Metoro crarTi € OOrpyHTYyBaHHS HEOOXiTHOCTI Ta
HIUIIXiB (OpMyBaHHS KOMIETEHTHOCTEH CTyAEHTiB-Me-
XaHIKIB B Tally3i IpOeKTyBaHHs, eKCIUTyaTarlii Ta Mozep-
Hi3aIii poOOTIB Ta MAHIMYJIATOPIB.

3aBaaHHsl JOCTIIKeHHS € BU3HAYNUTH 3HAYCHHS
Ta 3MICT Marepiaiy, SIKHI TMPOIOHYETHCS PO3TVISIATH B
XO[l BHBYCHHS HaBYaJIbHOI mucuuiutinn «Teopis me-
XaHI3MiB 1 MalllMH» 3 METOK (OPMYyBaHHS HEOOXiTHUX
KOMIETEHTHOCTEH CTYACHTIB-MEXaHIKIB ISl TTOJAITBIIO1
yCHiniHoi poOOTH B Tairy3i pOOOTOTEXHIKH.

MeToau n0CTiTKeHHsI: — TCOPSTUIHHN: aHAJI3 Ha-
BYAJIHHOI, METOIUYHOI Ta HAyKOBOI JiTEpaTypH 3 Teopii
MEXaHI3MIB 1 MallMH 3 METOK KOMIUIEKCHOTO aHaJi3y
mpoOieMy BUBYCHHS CTyICHTaMH-MEXaHIKaMHA pOOOTIiB
Ta MaHIMyIATOPIB; — eKCIIEPUMEHTAIBHUNA: aHalli3 KOM-
METEHTHOCTEH CTYIEHTIB-MEXaHIKiB HEpOOOTEXHIYHUX
CIEIiaTbHOCTEH B raiy3i poOOTOTEXHIKH B YMOBaX Tpa-
JUITHOT opraHi3amii 3araJbHOIHKEHEPHO] MiTOTOBKH.

Bukian ocHoBHOTO MaTepiauy. B 38’s13Ky 3, sik Oyio
3a3Ha4YCHO BHIIE, CTPIMKUM PO3IIMPEHHIM cep 3acTo-
CyBaHHS POOOTIB Ta MaHIITYIATOPIB CTPIMKO 30iTbIITy-
€TbCs TOTpeda B crieriasicrax, siki 0 MOIIM 3/iiiCHIOBa-
TH iX IIPOEKTYBAaHHS, MOJEPHI3aLli0 Ta 00CIYTOBYBaHHS.
Od4eBHIHO, B IPOIIECi 3arabHOIHKEHEPHOI MiATOTOBKA
CTY[ICHTU TEXHIYHHMX CICI[aIbHOCTEH, HE MOB’sA3aHUX
Oe3nocepeHpO 3 pOOOTOTEXHIKO0, TOBUHHI OTPHMYBa-
TH HEOOXiTHI 3HAHHS, SKi O TO3BOIIIN IM B MaiilOyTHHO-
MY BUKOHYBaTH poOOTH 31 CTBOPEHHS HOBHX Ta 00CIyro-
BYBaHHS HasBHUX POOOTOTEXHIYHUX CHCTEM.

CrieniaibHOCTi, CTYNIEHTH SIKUX TTOTPeOyIOTh 1eTalb-
HOTO O3HaHOMJICHHSI 3 POOOTaMH Ta MaHIMyJISTOPaMHy,
1e, B epiry uepry, «[Ipukinagna Mexanikay Ta «[amryse-
Be MamMHOOynyBaHHs». CTyIeHTH, 10 HABYAIOTHCS 32
JIAHMMH CIIELIAJILHOCTIMU, IIOBUHHI BMITH 3iiICHIOBATH
MPOEKTYBAaHHS TEXHOJIOTIYHUX Ta TPaHCHOPTHHX Ma-

IIMH, TIPOBOJUTH iX KIHEMaTWYHHUN Ta CHIIOBHH aHAII3,
PO3IIIANaTH MUTaHHS TOYHOCTI MEXaHi3MiB, 1X 3piBHOBa-
JKEHHs1, MOJICITIOBATH KOJNWBAJBHI mpolecH Tomo. JaHi
CIEiaTbHOCTI HE € CyTO pOOOTOTEXHIYHUMH, a, 3HAYUTh,
Mae Miclie oOMexeHa KiJIbKiCTh TOJIUH JJIsl 03HaHOMJIIeH-
Hs 3 poOOTaMu Ta MaHinmyJastopamu. ToMy Mae BelHKe
3Ha4YeHHS 00T PYHTOBaHUH BUOIp TEM K AJIS ayTUTOPHUX
TOAMH, TaK 1 JUIsl CAaMOCTIHHOIO BUBYEHHS.

Ha puc.1 npencraBineHo CTPYKTypy HABYAIBHOTO Ma-
Tepially IpH BUBYEHHI CTyIeHTaMH poOOTiB Ta MaHiIy-
JISITOPIB, BUXOASYM 3 HACTYITHOTO PO3PaxyHKY: JIEKLiiTHI
TOJIMHH Ha BECh KYPC BUIUISIOTHCS B KITBKOCTI 48, 3 HUX
32 — Ha BUBYEHHS SIK 3arajJbHUX IHUTaHb 13 CHHTE3y Ta
aHaJI3y IUIOCKMX MEXaHi3MIB, TaK 1 OKpEMHUX THUIIIB Me-
XaHI3MIB — BaXUTBHUX, KYTa4KOBHX, 3yO4acTHX TOIIO.
Toxi 16 ayquropHUX roanH OyAyTh MPHU3HAYEH] IS BH-
BUEHHSI POOOTIB Ta MaHIMyJsTOPiB. SIK BUAHO, BeCh Ma-
Tepiaj, IPUCBIUYCHIIA poOOTaM | MAHIMYIATOPaM, MOXKHA
PO3IIMKATH Ha TpHU XapakTepHuxX Omoku. [lepmrmii GOk,
HAMOLIBIINI 3a 00’€MOM, MPUCBSIYCHHUIA TOCIIIKEH-
HIO Ta MPOEKTYBaHHIO POOOTIB, CIOOM BXOIAHUTH CHHTE3
pOOOTIB, MOCHKEHHS IX KiHEMaTHYHUX XapaKTepuc-
THK, CHJIOBHI aHaJi3, a TAaKOXX PO3PaXyHOK pOOOTIB Ta
iX KOHCTPYIOBaHHS, TOOTO BUIOTOBJIEHHS POOOYMX Ta
CKJIalabHUX KpeciieHb. pyruii 610K — 11e iHdopmarris,
MOB’s13aHa 3 O0COOJUBOCTAMHU BUKOPUCTAHHS POOOTIB Ta
MaHIIYJAATOPIiB B Pi3HUX Tally3sX Cy4acCHOTO BHPOOHMU-
I[TBA Ta, BIAMOBIIHO, 3 BUMOTaMH, SIKi BUCYBalOTBCS 1O
TUX Y4 IHIIMX pOOOTH30BaHUX CUCTEM Ha CTaiii MpoeK-
TyBaHHs. Tpetiif OOK — 11e MUTaHHS 00CITyTOBYBaHHS Ta
PEMOHTY pOOOTIB Ta MaHIMyIATOPIB, AaHA iH(pOpPMAIis
BUKOPUCTOBYETBCS JJIsl IX BJIOCKOHAJIEHHS Ta CTBOPEH-
HS HOBHX cucteM. OcoOnmBiCTIO pOOOTIB € IMUPOKHN
cHeKTp ix 3acTtocyBaHHs (puc. 1), 1ie 03Hagae, Mo podoTH
HE TUIbKM BUKOHYIOTH PI3HOMAHITHI 3a CBOIM 3MiCTOM
omeparii, a 1 BimOyBaeTbCs 1€ B Pi3HUX yMOBax (TEM-
NepaTypHUX, CHIIOBHX, YaCOBHX TOLIO). TOMY Ba)KIHMBO
JlaTH CTY[CHTaM 3arajibHi NPUHLUIH K CUHTE3Y, TaK 1
aHaIizy poOOTIB CIOYaTKy Oe3BiIHOCHO MO oONacTi iX
HOJANBIIOT0 3aCTOCYBAHHA 3 MONAJIBIIMM PO3IVISIOM
MOXKJIMBUX BUKOHYBaHHX POOIT.

=

Hocadxenma ma e ',f._ eneofufio:
npoexmybanns Buapucmavien Aeryeobyboves
' @ ol [
“%5 g% z s %Qg d§§1.‘“‘ 58 5
18 53 BC SRS ST ppE T
%’i "g il 4 'S =& = a4 =
3g &5 ©F 3gIE
~ gk
| Modegezays ma
Bdcwaranernm

Puc.1. CtpykTypa HaB4QJIEHOTO Marepiary AJsi BUBUCHHS poOOTiB Ta
MaHIITyJIATOPIB

B tabmumi 1 mpencTaBieHO MPUOTH3HHUNA PO3MOALT
JEeKIIMHNX TOOMH Ta TOAWH UIS CaMOCTIHHOI poboTh
NpU BHMBYEHHI CTyIEHTaMH-MEXaHIKaMHd TEM pPO3ALTY

«PoboTu Ta MaHiHyﬂHTOpI/I». MoxxHa KOHCTAaTyBaTu, 110
KUIBKICTh TOAWH € HCAOCTATHHOXO AK JIA TAKOT'O BayKJIH-
BOro Ha CbOI'O/IH1, BCJIMKOI'O 3a o0csrom Ta CKJIaJHOI'O
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3a 3MiCTOM HaBYaJHHOTO Marepiairy. Ajie, MU BBXKaEMO,
€ MOXXJIMBHUM JaTH OCHOBHI BiZJOMOCTI, SIKi JTO3BOJISTH
CTyICHTaM-MEXaHIKaM HEPOOOTOTEXHIYHUX CIICiab-
HOCTEH Ticis 3aKiHYeHHS HaBYaHHS B YHIBEpCHUTETI
e(eKTUBHO IMPALIOBATH B Taly3l IPOEKTyBaHHS Ta €KC-
TuTyararii poOOTOTEXHIYHUX CHCTEM.

JlocHTh CKITaIHUMHK € PO3ILITH, SIKi CTOCYIOTBCS KiHe-
MaTHKH Ta JUHAMIKK poOOTIiB, OCKUILKM MOBA e 1mpo

MPOCTOPOBI CHCTEMH 3 BEIHMKOIO KIUIBKICTIO CTYIICHIB
BUIbHOCTI. 30IbIIEHA KiNBKICTH TOMMH JISI CaMOCTIM-
HOTO BHBYCHHS BiIBEICHA MPU BUBYCHHI 3aCTOCYBaHHS
POOOTIB B pi3HOMAHITHUX Taxy3sX BUPOOHUITBA. JlaHmii
Marepiall Ma€ 03HaHOMYMI XapakTep, ajne BiH HeoOXia-
HUH [UIS pO3yMiHHS PiI3HOMAHITHHX 3aJa4, SIKi BUKOHY-
IOTBCSI poOOTaMU, 3BiACH Pi3HI BUMOTH IIPH iX TPOEKTY-
BaHHI1.

Tabmuus 1.
Po3noaisi HaBYaILHUX TOIMH AJ151 BUBYEHHS Po0OTiB Ta MaHinyasTOPiB
T'ogunn
Tema . Camocriiina
AynuTopHi DoBoTa
1. IcTopist po3BUTKY POOOTOTEXHIKH 1 1
2. CuHTe3 poboTiB 2 3
3. Kinemaruka Ta uHamika poOOTiB 3 5
4. ITpoekTyBaHHs POOOTIB 2 4
5. 3piBHOBa)KyBaHHs Ta TOUHICTh pPOOOTIB 1 3
6. KOHCTpYrOBaHHSI MEXaHIYHHX CHCTEM POOOTIB 2 4
7. JluHamidHI MOjiesIi KOHCTPYKIIii poOOTiB 2 3
8. HapiitHicTh Ta Oe3meka poOoTiB 1 2
9. YrpaBiHHSI poOOTOM 1 2
10. 3acTocyBaHHS IPOMHCIOBUX POOOTIB 1 5
Pazom 16 32

Buxitagennit marepian q03BoIsi€ 3pOOUTH HACTYITHI
BUCHOBKH. Ha cyuacHOoMy eramni po3BUTOK poOOTOTEX-
HIKM € OJHHM 3 HaWBaXXJIUBIIIHX, OCKUTBKA POOOTH Ta
MaHIITyJISTOPH TO3BOJISAIOTH 3aMIHHUTH JIIONUHY Ha JiJISTH-
Kax, Jie IpaLlsl € BAKKO ab0 MIKiUIMBOIO JJIsl 300POB s
BpaxoByroun MBHAKICTH PO3MIOBCIOIKEHHS POOOTIB, sIKi
MOXYTb BUKOHYBATH Haiipi3HOMaHITHIIII orepalii, mo-
crae 3a1a4a pOPMyBaHHS BiANOBIAHMX KOMIETEHTHOC-
Teil MaifOyTHIX 1H)KEHEepiB-MEeXaHIiKiB 3 THM, 1100 BOHH

MOTJIM y4acTb Yy NMPOEKTyBaHHI HOBHX Ta JTOCIIIKCHHI
HAsIBHUX POOOTIB 3 METOO IiABUIICHHS IIPOIYKTUBHOC-
Ti, HQJAIMHOCTI, TOYHOCTI BUKOHYBAHUX OMepaliii, pos-
mmpeHHs (QYHKIIOHANBPHUX MOXJIHBOocTed. HeoOximHi
3HaHHs HEOOXiJJHO HaJaBaTh B paMKax HaBYAJILHOI JUC-
mumtiag «Teopis MexaHi3MiB 1 MallWHY», BUIITABIIHA
HEOOXiIHy KUTbKiCTh HaBYANBHUX TOOUH IS posrisizy,
B IIEPLIY 4Yepry, 3a7a4 aHali3y Ta CUHTE3y MEXaHi3MiB
POOOTIB 1 MaHIYIIATOPIB.
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locTauyk Angpeii
KaHAMJAT TEXHNYECKHUX HAyK, IOLEHT
kadezpa IpUKIaJHON MEXaHUKH U KOMIIBIOTEPHO-HHTETPOBAHHbIX TEXHOJIOTHIT
JKutomupckuii rocyaapcTBEHHbIH TEXHONOTHYECKUH YHUBEPCUTET
r.XXuromup, Ykpauna

T'onoBHs Bauecaap
KaHIUAAT TeJarOTHIeCKUX HayK, JOIEHT
Kadenpa NpUKIaJHONH MEXaHHKH U KOMITBIOTEPHO-MHTETPOBAHHBIX TEXHOJIOTHIA
JKuToMHUpCKHii TOCY1apCTBEHHBIN TEXHOJIOTMYECKUH YHUBEPCUTET
r.Kutomup, Ykpanna

®OPMHUPOBAHUE KOMIIETEHTHOCTEW CTYJIEHTOB-MEXAHUKOB B OTPACJIM
POBOTOTEXHHUKU

AHHOTAMA. AKTYaJIbHOCTh POOJIEMBI COCTOMT B HECOOTBETCTBHHU IIMPOKOTO BHEAPEHUSI POOOTOTEXHUKH B MPOMBIIII-
JICHHOM TIPOU3BOJICTBE, TPAHCIIOPTE, HAYYHBIX MCCIEAOBAHUSAX U IOJITOTOBKH MH)KEHEPOB-MEXaHUKOB, KOTOpbIE O MOTIIN
pa3pabaTbIBaTh HOBBIE U COBEPILIEHCTBOBATH CYIIECTBYIOIINE pOOOTOTEXHUYECKHE cUcTeMbl. Llenp nccnenoBanus: 00o-
CHOBaHME HEOOXOAMMOCTH U IyTel (JOPMUPOBAHUS KOMIIETEHTHOCTEH CTYIEHTOB-MEXaHMKOB B OTPACIIN MPOCKTUPOBAHUS,
eKCILUTyaTallid ¥ MOAEPHU3ALUH POOOTOB M MAHUITYIASATOPOB. METOIBI HCCIIENOBAHNS: TEOPETHUESCKUH (aHaIN3 YIeOHOH 1
HayYHOU JIUTEPATYPHI 110 TEOPUU MEXaHU3MOB M MAILIMH); SKCIIEPUMEHTAJIbHBIN (aHAIN3 KOMIIETEHTHOCTEH CTY/IEHTOB-Me-
XaHUKOB B OTPACIK pOOOTOTEXHUKH). Pe3ynprarsl uccinenoBanus. PaccMoTpeHa nsyuenue pasnena «PoOOTH 1 MaHUITYJIS-
TOPBI» B y4eOHOM qucrunHe « Teopyst MeXaHN3MOB M MaIllMHy» CTYIEHTaMH CreluaibHocTel «[IpuKiiagHas MexaHukay u
«OrpacieBoe MalIMHOCTPOEHHEY. YKa3aHa 001acTh IPUMEHEHUsT POOOTOB U MAaHUITYJITOPOB, IIEPCIIEKTHBBI PACIIUPEHHS
MX BHEJIPEHNS Ha COBPEMEHHBIX IIPOM3BOICTBAX. [IpeioxkeHo coneprkaHre OCHOBHBIX TEM JaHHOTO pa3esnia i KOJTHIeCTBO
YacOB Ha KOKAYIO TEMY JJISl ayTUTOPHOTO U CAaMOCTOSITEIBHOTO U3Y4YeHHUs. B 4acTHOCTH, BBIJIETICHBI TPH OCHOBHBIX YaCTH:
HCCIIe0BaHIe H IPOSKTUPOBAaHHE POOOTOB (CHHTE3, KHHEMAaTHIECKUI M CHIIOBOM aHAIN3, TOYHOCTh MEXaHU3MOB), ITPUMe-
HEeHHEe poOOTOB (JIUTEHHOE M COOPOYHOE MPOM3BOACTBO, CBAPKA MOKPACKA) U MPAKTHYECKHE BOIIPOCHI 10 X HKCILTyaTalluK
1 00CITY>KUBaHUIO (HAISKHOCTb, 0€30MacHOCTh). MH(popMaIus 00 SKCILTyaTanyuy 1 00CTy>KHBaHHU POOOTOB MPEICTABISCT
co00ii 00paTHYIO CBsA3b, HEOOXOIUMYIO IS TAIbHEHIIICH UX MOJCPHU3AIIUH.

Ki1ioueBble cj10Ba: KOMIIETEHTHOCTb, MEXaHU3M, POOOT, MAHUMYJISATOP, KWHEMAaTHYECKHI aHalIu3. TIPOEKTUPOBAHUE,
yIIpaBJIeHHE.
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COMPETENCIES FORMATION OF STUDENTS OF MECHANICS IN THE FIELD OF ROBOTICS

Abstract. One of the main trends of modern industrial production is the increasingly widespread introduction of robots
and manipulators into various technological processes for the purpose of partial or complete replacement of human labor.
First and foremost, this relates to the harmful human activities where there is air pollution, high temperature, radiation, heavy
physical labor, actions requiring, for example, high precision, or if there are multiple monotonous operations. Typically,
the disciplines dedicated to robots and manipulators are essential for the students — future specialists in automation of
production. But, taking into consideration the high rates of usage of robots in many industries, the rapid growth of their
nomenclature and capabilities, as well as the fact that a robot is, first of all, a mechanical system designed to perform
mechanical movements, their study should also take place for the students of non-robot technology specialties (Applied
Mechanics, Industry Mechanical Engineering, etc.). Obviously, the study of robots and manipulators is closely linked with
the discipline "Theory of Mechanisms and Machines", since it is necessary to consider, in the first place, the same issues
of synthesis and analysis (structural, kinematic, force), accuracy and equilibrium of the mechanisms. Due to the limited
number of classroom hours, the question arises as to the choice and justification of both the topics and the time to study
each topic. The purpose of the research is to substantiate the necessity and ways of forming the competences of students
of mechanics in the design, operation and upgrading of robots and manipulators. The methods of the research: theoretical
(analysis of educational and scientific literature on the theory of mechanisms and machines) and experimental (analysis of
competencies of students of mechanics in the field of robotics). In this work it is proposed to include the following topics:
robot synthesis, their kinematic and dynamic analysis, peculiarities of robot design, as well as issues related to the direct
operation of robots: their accuracy, reliability, safety, balancing and the peculiarities of the use of robots in various fields.
We suppose, first of all, it is necessary to pay attention to the issues of kinematic and power analysis, since, regardless of
what functions this or that robot performs, there are always requirements as for the trajectories of the movements of the
links, the speeds and accelerations of the individual points of the units, the forces acting on links in the places of their
connections (in kinematic pairs). Despite the fact that in the course of "Theory of Mechanisms and Machines" the study of
the issues of kinematic and power analysis is obligatory, robots and manipulators have features related, primarily, to the fact
that the number of degrees of their freedom, as a rule, always more than one unit, unlike most plane mechanisms.

Key words: competency, mechanism, robot, manipulator, kinematic analysis, design, management.
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