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Mporpama HaBYaNbHOI AUCLUNIHU
1. Onuc HaBYaNbHOI AUCUMNAIHYK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

MeTta gucumnninn.

MeToto HaBYa/bHOI AncunnaiHM € GdopmyBaHHA y 6aKanaBpiB KomneTeHLilt Ta npodecinHoi
34aTHOCTI MalbyTHbOI camocTiMHOCTI $axoBOi AiANbHOCTI MO MNPAKTUYHOMY 3aCTOCYBaHHIO
Cy4YaCHUX MeToAiB Ta KOMN'IOTEPHUX TEXHOOFIA B YUNCENBbHMX PO3PaxXyHKax MaLlIKH i NpoToTUNiB-
QHaNOoriB iMIiTALIMHMX MOAEeNel KOHCTPYKLiA, BUTrOTOBNEHWX 3 METANEBUMX Ta KOMMNO3UTHUX
maTepianis gnsa pPisHMX BUAIB HECTALiOHAPHOINo TEPMOCUAOBOrO HaBaHTaXeHHA. BMKOpPUCTaHHA
Cy4yacHUx cuctem mogentoBaHHA 3D 06’eKTiB A4NA AOCNIAKEHHA ANHAMIKM | MiLLHOCTI KOHCTPYKLiM
pi3HOro GyHKLIOHa/IbHOIO NPU3HAYEHHA B NPOLLECAX NPOEKTYBaHHA.

MpaKTUYyHe 3acTOCyBaHHA MATEMATMYHUX METOAIB, aNropuTMIB Ta MPOrpaMHuUX 3acobis
nporpamHoro koay ANSYS Workbench (ANSYS WB), ski Ao3BonsioTb po3B’A3yBaTvM 3adadi
NPUKNALHOT MEXaHiKM HayKOBO-iHXEHEPHOro XapaKTepy Ha OCHOBI Cy4acHWUX iHPOpMaLinHMX
TEXHO/IOTI B CcepefoBuL,i nporpamHoro 3abesneveHHA anAa 3D-moaentoBaHHA, iHXKeHepHOro
aHanisy. BUKOpUCTAHHA PYHKLIOHANBbHMUX MOXKAMBOCTEN €AMHOrO iHGOPMALIMHOIO cepesoBuULLA
0N aBTOMATM30BaHOrO MPOEKTYBAHHA Ta iHXEHEePHOro aHanidy TexHiYHWX cuctem 3acobamm
ANSYS WB, skKi BKAOYalOTb: - PO3pobKy undppoBUX mogenen BUpobLIB MaluMHOOyAyBaHHA, -
yuncesnbHi Po3paxyHKN UMPPOBUX Mmodenen B iHxKeHepii BUpobiB maluMHOOYAyBaHHA; - aHani3 ix
Hecy4yoi CMpPOMOXKHOCTI. 3aCTOCYBaHHA Cy4aCHOro iHCTPyMeHTapito (cTBOpeHHA, BUGIp i
3aCTOCYBaHHA BiANOBIAHWMX iHOOPMALIMHUX TEXHONOTIN Ta iHXEHEePHUX METOAMK, BKAKYAuM
NPOrHO3yBaHHA M MOAENIOBAHHA) ANA NPOBeAEeHHA KOMMNAEKCHOI iHXeHepHOoi AianbHOCTI 3a
crneujia/bHiICTIO.

Ancumnnina «ABTOMATU3OBAHI METOAWU 3D MPOEKTYBAHHA» 3a cneuianbHictio 131
MpuKknNaaHa mexaHika BUGIPKOBOI YaCTUHM NPOrpamm BULLLOTO HaBYa/IbHOIO 3aKkaaay.

Mpeamet gucumnninm (OcHOBHI 3a4aui BUKNIagaHHA AUCLUNIHK).

1. BaoockoHaneHHA NpodecimHMX HaBMYOK B 3aCTOCYBAHHI CY4aCHUX CUCTEM MPOEKTYBaHHA ANA
pO3B’A3KY NPUKNAAHMX 33434 MALLUMHOOYAYBaAHHS.

2. O3HaMOMNEHHA Ta BWBYEHHA MOX/AMBOCTEM €AMHOrO iHGOPMaLiNHOrO cepenoBULLA
NPOEKTYBAHHSA, iHXEHEePHOro aHanidy i BWUIOTOBJEHHA €ENEeMEHTIB KOHCTPYKLIA CKAagHUX
TEXHIYHUX CUCTEM 3 BUKOPUCTAHHAM iHPOPMaALIMHMX TEXHONOTiN NporpamHoro koay ANSYS WB.

3. BuBYeHHs MiKHapoaHUx dopmaTiB 0bmiHy TexHidHoto iHdopmauieto (STEP) Ta dopmartis
06MiHY [AaHMX AnA reoMeTpuyHux mogenen o06'ekTiB  pocnigrkeHHa (Parasolid, JGES).
3acToCcyBaHHA AepPrKaBHUX Ta rany3eBUX CTAaHAAPTIB NPU NPOEKTYBaHHI KOHCTPYKL.

5. MatemaTtuuHi mogeni, obuucnioBanbHi meToau Ta imiTauiiHe mogentoBaHHA (i3UYHMX
npoLecis B NPUKNagHIA MexaHiLi.

6. Po3paxyHKOBi CXeMW eNeMeHTIB KOHCTPYKUiNn. OCHOBHI eTann YMCeNbHOTO EKCNEePUMEHTY.
linotesn Ta cnpolweHHa @i3nYHOI MOoAeNi MEXaHIYHOI CUCTEMMW, BKAKOYAKOYM TFEOMETPIIO,
B/IaCTUBOCTI MaTepianiB Ta XapaKTEPUCTUKM CUNOBOrO HaBaHTaXeHHA. ba3u gaHux oismko-
MeXaHiYHMX BAAaCTUBOCTEM MaTepianis.

7. BuBYeHHA iHTepdeiicy cuUcTem iHXEHepHOro aHanisy Ta iHbopmauiMHMX TexHOAOrin
KOMMN'IOTEPHOr0 MPOEKTYyBaHHA BUPODIB 3 BMKOPUCTAHHAM MPOEKLIMHO-CITKOBUX METOAIB.
Mpe3eHTalii BUKOHAHHA iHAUBIAYaNbHUX 3aBAaHb AaA NobyaoBM iMiTaLiMHUX moaenen aetanem
MEXaHIYHUX CUCTEM, OLLIHKM MILLHOCTI eN1eMEHTIB KOHCTPYKLLN.

8. HabyTTa npaKTUYHMX HaBMYOK BMKOHAHHA aBTOMaTu3alji iHeHepHux pobit B CAD/ CAE
CMCTEMAX BUCOKOTO PiBHA HAa NPUKANa4i 3aCToCyBaHHA nporpamumx moaynis ANSYS WB .

9. NpoBeaeHHA aBTOMATU30BaHMX CKIHUEHHO-E/IEMEHTHMX PO3PaxyHKiB 3a4a4 Teopii NPYKHOCTI,
TEen/IoNPOoBiAHOCTI, TEPMONPYKHOCTI, NPYXHONNACTUYHOCTI CNONYYEHNX €NEMEHTIB KOHCTPYKLiN B
cucTemax iHxeHepHoro aHanisy ANSYS WB 3a TemaTuKol nabopaTopHux pobiT i camocTiiHoi
pob0TH CTyAEHTIB.
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10. KoHTponb 3HaHb Ta HaBMYOK NPOBOAWUTLCA 3a pe3yaAbTaTaMW BUKOHAHHAM
KOMM'IOTEPHUX TecTiB Ta iHAMBIAyaNbHUX 3aBAaHb NPUM BUKOHAHHI CaMOCTIiHOI poboTw,
BiANOBIAEN Ha NPAKTUYHUX 3aHATTAX.

MporpamHi pe3ynbTaTh HaBYaHHA ( 3acBOEHI KoMmneTeHL;i).

PH1. 3HaTM 3aranbHy Teopito i METOAVMKM NPOBEeAEeHHA HAYKOBUX AOCNIAMEHb Ta BMITU iX
NPaKTUYHO 3aCTOCOBYBATU ANA [OCNIAKEHb 06’ EKTIB B rany3i MexaHi4HOI iHXKeHepii.

PH-5 BWKOHYyBaTW reomMeTpuyHe MOAE/NIOBAHHA AETasiel, MeXaHi3MiB i KOHCTPYKLUiN y BUrnaai
NPOCTOPOBUX MOAENEN | NPOEKLiNHMX 306parkeHb Ta 0POPM/IOBATU Pe3yabTaT Y BUAI TEXHIUYHUX i
poboumnx KpecseHsb;

PH-8 3HatM i po3ymiTM oOcCHOBM iHPOPMALIMHUX TEXHONOrIN, NPOrpamyBaHHA, MNPAKTUYHO
BMKOPUCTOBYBATM MNpPUKNAAHE nporpamHe 3abe3neyeHHA AN  BUKOHAHHA  iHXXEHepHMUX
po3paxyHKiB, 06pobKu iHPpopMmaL,i Ta pe3ynbTaTiB eKcnepumMmeH-TasbHUX AOCNIAXKEHb;

PH-12 HaBWYKM MPAKTUYHOTrO BMKOPWUCTAHHA KOMN IOTEPU30BaAHMX CMCTEM NpoeKTyBaHHA (CAD),
iHXXeHepHux gocnigxeHb (CAE);

PH-17 3HaHHA meTOoAiB 0OPOOKM MaTemMaTUYHWUX Mogenem Cy4yaCHUMM MNPOrpaMHUMM
NPOAyKTamMm

PH-21 3HaHHA CydaCHUX YNCENbHUX METOAB.

PH-22 3HaHHA Teopii NpyXHOCTI.

PH 23 3HaHHA MexaHiKn maTepianis i KOHCTPYKL,iN

PH 24 3HaHHA 06yaiBenbHOi MeXaHiKM MalWH, MEXaHiKM CTEeP)KHEBUX MAACTUHYACTUX i
060NOHKOBMX CUCTEM.

OuvcumnniHa pae cTygeHTy Ta manbyTHboMy ¢axiBLO 3aCBOEHHA MPAKTUYHUX HABWUYOK MO
3aCTOCYBAHHIO Cy4aCHMX CUCTEM MPOEKTYBAaHHA B iHXeHepii BMpobiB MawmnHOOyAyBaHHA.
BukopuctaHHA nobyaoBaHMX Ha iX OCHOBI anropuTmiB, WO peanizoBaHi B YHiBEPCANbHUX
aBTOMATM30BaHUX CUCTEMAX 4NA NPOEKTYBAHHA, Ta iIHXEHEPHOro aHanisy Ta gmsaliHy ANSYS WB .
HabyTtnit gocBig Ta oTprMaHi 3HaHHA 3 iIHGOPMaLLIAHUX TEXHOOTIM iMiTaLinHOro MoaentoBaHHA Ta
Cy4YaCHMX CUCTEM MPOEKTYBAHHA LUMPOKO 3aCTOCOBYIOTbCA B MPAKTUYHIN AisanbHOCTI axiBuiB Ha
nignpMEMCTBax MallMHOOYAYBaHHSA Ta iHWMX raay3en NPOMUCIOBOCTI.

3a pe3ynbTaTamMn BMBYEHHA HABYa/IbHOI AUCLMNAIHW CTYAEHTU MaloTb ONaHyBaTU OCHOBMU
iHbOpMaLiMHi TeEXHONOriT NPOEKTYBAHHA i PO3PaxXyYHKY KOHCTPYKLIN, 3400yTU NPaKTUYHI HaBUYKM 3
BUKOPUCTAHHA iMiTauiMHOro moaentoBaHHA GisMUHUX NPOLECIB B MPUKNAAHIA MeXaHili, EANHOro
iHpopmauiMHOro cepefoBMLA NPOEKTYBAaHHA Ta iHKEHEPHOro aHani3y eNemMeHTiB KOHCTPYKLM
CKNAAHUX TEXHIYHUX CUCTEM 3 BUKOPUCTAHHAM (YHKLIOHAaNbHOro 3abe3neyeHHs NpPOrpamHmMx
koais ANSYS WB.

B pe3ynbTaTti 0CBOEHHA ANUCUUNAIHWN CTYAEHT NOBUHEH:

3HaTK: — iHbopMaLiHi Ta iHXeHepHi TexHonorii, ocHoBu CAD/CAE cuctem BignosigHo A0
cneujanbHocTi  «lpuMKNagHa MexaHiKa»; iHTepnpeTyBaTU pe3ynbTaTu AOChigXKeHb Bupobis
MalMHOOYAYyBaHHS; — OCHOBM MNPUKNAAHOI MEXaHiKWM; - 4YMCenbHi Ta aHaniTM4Hi meToaum
pPO3paxyHKy MiLHOCTI, }KXOPCTKOCTIi, CTINKOCTI Ta AOBroBiYHOCTI e/leMeHTiB KOHCTPYKLIN | MalluH; —
OCHOBHi BMAW TEPMOCUNOBUX | KIHEMATUYHMUX HABAHTAXKE€Hb KOHCTPYKLUIA | MaWwwWH Ta ix
NPOCTOPOBO-4acoBi 0cob6AMBOCTI; — Pi3NKO-MeXaHiYHI BAAaCTMBOCTI maTepianis Ta iX 3aBAaHHA B
CAE cuctemax; — BUAN KiHEMATUYHMX Ta MKOPCTKICHUX CNosydYeHb AeTanen Ta ix 3aBgaHHA B CAE
cucTemax.

BmiTM: — nO€QHyBaTU TeOpildo i MNPaKTUKY A1 BUPIWLEHHA [HXXEHEepPHMX 3aBAaHb
MalMHOOYAyBaHHS; — aHani3yBaTW i pPo3pobaaTU CTPYKTYPHI Ta KiHeEmaTU4Hi cxemn poboTu
MEXaHi3MiB i MalWWH; — po3pobaATU PO3PAXyYHKOBI CXEMM KOHCTPYKLiN Ta 3D umdposi imiTayinHi
MoAeni AnA OUiHKM Hecyyoi 34aTHOCTI TMNOBMX BMPOOIB;— iAeHTUGIKYBATM ¢i3MKO-MeXaHidHi
BNIaCTUBOCTI MaTepiasiiB KOHCTPYKLIN AndA iX imiTauinHux moaenen; — BU3HaA4YaTU XKOPCTKICTHI Ta
iHepLUiMHO-MACOBI XapaKTePUCTMKM B iMITAUIMHIN Moaeni KOHCTPYKLi(; — BMKOHYBATU YMUCENbHI
PO3pPaxyHKM HA MILHICTb, MOPCTKICTb, CTIMKICTb €/1eMEHTIB KOHCTPYKLiA i3 3acTOCyBaHHAM
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iHpopmauinHmx TexHonorih 8 ANSYS WB ; — odpopmMaaTM NOACHIOBANIbHY 3anMUCKy Ta poboui
KpecneHHA TUNOBUX KOHCTPYKLLN.

Bonogitn: — GyHKLIOHANbHUM MOXKANBOCTAMU €AMHOINO iHPopmMaLiiMHoro cepeaosma ans
aBTOMATM30BAHOrO NPOEKTYBAHHA, KOHCTPYIOBAHHA Ta iHKEHEPHOro aHanily TEXHIYHMX CUCTEM 3

BMKOPUCTAHHAM 3acobiB ANSYS WB ; — metogamm Ta iHPopmMaLiMHMMM TexHoNOoriasmu
nporpamHoro koay ANSYS WB ana BurotosneHHAa 3D uudpoBux imiTauiiHUX moaenen
KOHCTPYKLIM Ta OUIHKM iX Hecy4oi CNpOMOXKHOCTI; — MeTo4aMW MPOEKTYyBaHHA TUMNOBMUX

KOHCTPYKLIM i MexaHi3amiB 3 ypaxyBaHHAM YMOB 3abe3neyeHHA 6e3neyHoi ix ekcnayaTtay,i.

2. MpepekBi3aUTU Ta NOCTPEKBI3UTU AucuumIiHKM (Micue B CTPYKTYPHO-NIOFIYHIA cxemi

HaBYaHHA 32 Bi4NOBIAHOIO OCBITHLOIO NPOrPamolo)

MpepeKBi3uTn. BUKOPUCTOBYIOTLCA TEOPETUYHI KOHUenUii Takmx obnacteit 3HaHb, AK
NpuUKNagHa MexaHika Ta MaTepiano3HaBCTBO, MNpPUKAagHA MaTemaTuKa, 4YucenbHi metoaum
PO3B’A3KY MOYATKOBO-KPAMOBMX 33aZa4 MEXAHIKM CYUiNbHOrO cepefoBUlLa Ta iHPOPMALiMHI
TexHosorii CAD/CAE cucTem, 3a 4OMOMOrot AKMX 064nCN00TLCA AedOopMaLLiiHi XapaKTEPUCTUKM
KOHCTPYKLIN, MEXaHiYHi Hanpy>KeHHA iX CTPYKTYPHUX KOMMOHEHTIB, CUIWN peakKLill OnopHMX
enemeHTiB, GyHKLiOHaIbHA CTabiNbHICTb e1eMeHTIB KOHCTPYKL,ii ANA Ti JKUTTEBOrO LUMKAY.

MNocTpeksisutn. OTpMmaTM O0CBIA BMKOPUCTaHHA iHGOPMAaLIAHUX CUCTEM Ta TEXHOJOFIN
nporpamHumx Kogis ANSYS WB B 061acTi KOMN'IOTEPHOrO iHXUHIPUHTY BUPO6IB MalwnMbyayBaHHA.
BuBuntM MOKAMBOCTI €AMHOro iHPOpMaLiMHOro cepefoBMLWA MNPOEKTYBAHHA, iHXEHEepHOro
aHani3y i BUrOTOBNEHHA €/1eMEHTIB KOHCTPYKLiM CKAaAHUX TEXHIYHUX CUCTEM 3 BUKOPUCTAHHAM
iHpopmaLiiMHMX TexHonorin mogentoBaHHA 3D 06’ekTiB. HabyTM NPaKTUYHI HaBUYKN BUKOHAHHSA
aBTomaTM3auii iHxeHepHux pobit 8 CAD/CAE cuctemax BMCOKOro piBHA. BusueHHA iHTepdelicy
cuctem ANSYS WB npwm 3acTocyBaHHi iHpopMaLiMHMX TEXHONOTi KOMMN' IOTEPHOIO NPOEKTYBaHHSA
BUPOGIB 3 BUKOPMUCTAHHAM NPOEKL,iMHO-CITKOBMX METOAIB i aHaNi3y iX HeCY4Ooi CMIPOMOXKHOCTI.

BignoBigHicTb pe3ynbTaTiB HaBYaHHA A0 KOMMETEHTHOCTeM Yy CTaHAapTi BULLOI OCBITU
MOKHa nepernaHyTv y Joaatky 1 «MporpamHi pesynbTaTv HaB4yaHHA (po3wmnpeHa popma)».

. 3micT HaBYanbHOI AUcUUNAIHU (KOMN IOTEPHUI NPAKTUKYM 32 TeMaMU
3.3 Aucy, ’ y

MporpamHi  pe3ynbTaTM HaBYaHHA, KOHTPOAbHI 3axoAM Ta TEPMIHWM  BUKOHAHHA
orosiowykoTbcA HakanaBpam Ha NepLIoMy 3aHATTI.
Tema |. 3acTocyBaHHA iHpopmauiiHmx CALS TexHonorii Ta cydacHux CAD/CAM/CAE/PDM cuctem
NPOEKTYBAHHA Ta iHXXEHEPHOro aHanNi3y KOHCTPYKLi B MallMHOOYAyBaHHI.

Tema Il. 3acTocyBaHHA Cy4yaCHMX TEXHOJIOTIA NMPOEKTYBAHHA €1€MEHTIB KOHCTPYKLiN B cUCTEMAX
ANSYS WB, New DESIGN MODELER, New SPACECLAIM.

Tema lll. MpoeKTyBaHHA e1leMEHTIB KOHCTPYKLA. reoMeTpuyHe MmoaentoBaHHA B cuctemax ANSYS
WB, New Design Modeler, New SpaceClaim.

Tema IV. Bepuodikauia gaHux yncenbHMX po3paxyHKiB Ta Banigauis CTPYKTYP OAAHWUX iMITauiMmHUX
moaenenn mexaHiyHux cuctem. Ornsg, TecTtoBUX 3adad Aana Bepudikauii moaynis Structural
Mechanics cuctem ANSYS WB.

Tema V. lobynoBa TBEpAOTINIbBHUX MOAENEN KOHCTPYLiA 3 ypaxyBaHHAM MPYKHUX Ta
KiIHEMATMUHMX 3B’A3KIB CTPYKTYPHUX enemMeHTiB. BM3HayeHHA amnnityg cun Ta MOMEHTIB Ans
KiHeMaTMYHMX nap B cuctemi iHxXeHepHoro aHanisy RIGID DYNAMICS nporpamHoro kogy ANSYS
WB.

Tema VI. MobypoBa AUCKPETHUX Mogener B CUCTEMAX iHXKEHEepPHOro aHanisy. rnobanvHi Ta
JIOKaNbHi HanawTyBaHHA reHepaTopa CiTOK CKIHYEHHUX enemeHTiB. bibnioTeka CKiHYEHHUX
enemeHTiB. [lpuKnagM reHepauii CiTOK 3 ypaxyBaHHAM MPOCTOPOBUX 3MIHHMX Moaenen
MeXaHIYHUX CUCTEM.

Tema VII. Metoan Ta anroputmm nobyaoBu CiTOK CKiHYeHHUX enemeHTiB (CE) B 3agadax
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NpuKNagHoi mexaHiku. Kputepii akocti citok CE Ta anropntmu ix KOpmUryBaHHA.

Tema VIIl. MNpoBeaeHHA aBTOMaTU30BAHMX YUCENbHUX PO3PaxyHKiB NpPYyKHO-AedOpPMOBaHOIo
CTaHy CTEPXKHEBUX Mogenein KOHCTPYKLUi B cuctemi ANSYS WB. OuiHKa Hecy4oi cCnpoMOXKHOCTI
MOZEeNeN KOHCTPYKLiM 33 KpuTepiamu MiLHOCTi [pOTOKON BUXIOHMX AaHMX YUCENIbHOrO
eKCrnepumeHTy.

Tema IX. NpoBeaeHHA aBTOMATM30BAHMX YNCE/IBHUX PO3PAXYHKIB NPYXKHO-4eDOPMOBAHOIO CTaHy
060NOHOK Ta NNACTUH KOHCTPYKUin B cuctemi ANSYS WB. OuiHKa Hecy4yoi CNpPOMOMKHOCTI
MOZeNeN KOHCTPYKLiM 33 KpuTepiamu MiuHOCTi [pOTOKON BUXIOHMX AaHMX 4YUCENIbHOrO
eKCnepumeHTy.

Tema X. IH}XeHepPHWUI aHaNi3 *KOPCTKOCTI Ta CTIMKOCTi KOHCTPYKLiN 6anoK Ta 060/10HOK B cUCTEMAX
ANSYS WB . lposeaeHHA aBTOMaTU30BaHUX YNCENbHUX PO3PaxyHKiB. [pOTOKON BUXIAHMX AAHUX
YMCESIbHOTO EKCMEePUMEHTY.

Tema Xl. IHXXeHepHM aHani3 GepmMmoBUX KOHCTPYKLiM B cuctemi ANSYS WB. MNpurKnag po3paxyHKy
napameTpunsoBaHnx 06’ ekTiB pepMOoBUX KOHCTPYKLLM Mia Ai€to rpaBiTalimHOro HaBaHTaXKEHHS

Tema Xll. Kputepii MiLHOCTI 4158 KOHCTPYKLUiIMHMX Ta KOMMO3ULIMHUX MaTepianiB npu CTaTUYHUX
HaBaHTaxKeHHAX. KoediuieHTn 6e3neku. MpuKknagmM NpoBeAeHHS aBTOMaTU30BaHUX YMCENbHUX
PO3paxyHKiB 06’EMHOro Hanpy*KeHoro CTaHy Ta OLiHKM MiLUHOCTI B cuctemi ANSYS WB.

Tema Xlll. IHXXeHepHUI aHaNi3 KOHCTPYKLIiM 3 ypaxyBaHHAM MPYKHO-NAACTUYHOIO AedOopMyBaHHSA
maTepianis. Mogeni nAacTUYHOCTI maTtepianiB B Cy4aCHUX CUCTEMAX [HXKEHEPHOro aHanisy.
MpuKnaan nposeaeHHA aBTOMATU30BAHUX YNCENbHUX PO3PaxyHKiB B cuctemi ANSYS WB .

Tema XIV. IHXeHepHUI aHani3 AMHAMIKM KOHCTPYKLiM B cuctemi ANSYS WB. MpuKknaz po3paxyHKy
BJIACHMX YacToT Ta $OPM KO/IMBAHb €/1IEMEHTIB KOHCTPYKLl B cuctemi ANSYS WB.

Tema XV. IHXeHepHUI aHani3 cTalioHapHMX Ta HecTalioHapHUX TenaoBMx npouecis. Mpukaaan
pPO3p0b6KM Pi3MUYHUX Ta MaTemMaTU4HUX Mogenein. FONOBHI Ta NPUPOAHI TPAHWUYHI YMOBMW.
YncenbHnin ekcnepumeHT B cuctemax ANSYS WB. lMpuKnag mopentoBaHHA TENAOBOrO CTaHy
TBEPAIHHA 3N1UTKY MeTany 3 $pa3oBMM Nepexosom.

Tema XVI. |HKeHepHWIA aHani3 TEePMOHANPYKEHOIO CTaHY E€/IEMEHTIB KOHCTPYKLIA TEeXHIYHUX
cuctem B nporpamax ANSYS WB. [lMpuknag po3s’s3Ky 3B8’A3aHUX 3a4a4 TEPMOMPYXKHOCTI 3
aHaNiI30M TemnepaTypHMX MoiB Ta TEPMIYHUX HAMNPYKEHb

Tema XVII. IHXeHepHUI aHani3 TEPMOHAMNPYXEHOro CTaHy €NEeMEHTIB KOHCTPYKLiA TeXHIYHUX
cuctem B nporpamax ANSYS WB. lNpuknagn po3s’asKy 3B8’A3aHMX 3aga4 TEPMOMPYMKHOCTI 3
AHaNI30M TemnepaTypHMX MOIB Ta TEPMIYHUX HAMNPYKEHD.

4. HasuanbHi matepianu Ta pecypcu

basoBa nitepartypa:

1. UnbeHko, O. C. ImiTauiliHe moaentoBaHHS eNeKkTpoTepMOMEXaHIYHUX NpoueciB B AedopMiBHUX
cepepoBuwax. YactmHa 1. lNoyaTKOBO-KpaMoBi 3adayi eneKTpoTepmMOMEXaHiKM. HaByanbHUI
NocCibHMK [EneKTpoHHMI pecypc] : HaBYy. nocib. ana 3406yBayiB CTyMNeHIB marictpa Ta AOKTOpa
dinocogii 3a cneujanbHicTio 131 MNpuKknagHa mexaHika ranysi 3HaHb «MexaHiuHa iHxeHepia» / O.
C. UnbeHko, M. I'. Kpuwyk; KMl im. Iropa Cikopcbkoro. — Kuis: KMl im. Iropa CikopcbKkoro, 2021. —
81 c.. [EnekTpoHHMI pecypc]: http://ela.kpi.ua/handle/123456789/42279

2. OnTumisauia By3niB i AeTanen BepcTaTiB Ta MalIMH 33 Aonomorow moayna "AHanus
HanpsaxeHnn" : Hasy. MocibHUK / B.M. leiuyk, K.M. Pyaakos. — K.: HTYY "KNI", 2016. — 176 c.
[EnekTpoHHUI pecypc]: http://ela.kpi.ua/handle/123456789/15414

3. Kpuwyk M.I. Komn'toTepHUIA NpaKkTUKym 3 gucumniinm «lHpopmauinHi cuctemu i TexHonorii
MallMHOBYAyBaHHA». Komn'loTeEpHMIA NpPaKTUKYM A8  CaMOCTIMHOI  NiAroTOBKU CTY[EHTIB
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cneujanbHocTi  «lpuKNagHa MexaHiKa» 3a cneujanisauieto  «IHPopmauiiHi  cuctemmn i
TexHosorii MalwmnHobyaysaHHa» - HTYY “KNMI im. Iropa Cikopcbkoro”, 2022.—251c
4. 3aropynbko A.B. MNporpamHumn komnnekc ANSYS WB B iHXeHepHMX 3agayax: HaByanbHUM
nocibHuk. — Cymu: Bug-so CymA1y, 2008. — 201 c.
5. KaniHiH €.l. OcHoBM pO6OTU B CKiHYEHHO-eNeMeHTHOMY MporpamMmHomMy Komnnekci ANSYS.
KoHcneKT nekuiit. YactmHa 2. — Xapkis: BugasHmnureo XHAZY, 2013. — 135 c.
6. CAD/CAM/CAE/PDM cuctemn Ta iHdopmauiiHi CALS-TexHonorii Ana aBTOMaTU30BaHUX
iHXXEHEepPHMX PO3paxyHKiB y mawmnHobyaysaHHi / O.C.UnbeHKo, M.l KpuiyK. MeToauyHi BKasiBku
00 BMBYEHHA AucumnnidH «CyyacHi TexHosorii NpoeKTyBaHHA» Ta «CUCTeMM aBTOMATU3OBaHUX
iHXXeHepHMX po3paxyHkie», HTYY “KMI”, 2008.-90c
7. TNpoekTyBaHHA mopaener petaner 3acobamm nporpamHoro npoaykty CATIA. MeToguuHi
BKa3iBKM 40 BMKOHAHHA KOMMN' IOTEPHOrO MPaKTUKYMy 3 AncumnaiHn «lHdopmauinHi TexHoaorii Ta
cuctemu aBiabyaysaHHa» Ta «CyyacHi cuctemm npoektyBaHHa» / M. T. Kpuuwyk, A. B. Tpy6biH, H. ®.
TeptuwHa, B. O. EweHko ; KNI im. Iropsa Cikopcbkoro, AN "Kb "MisgeHHe" im. M. K. AHrena". —
Kuis : KNI im. Iropa Cikopcbkoro, 2017. — YactmHa 3. — 112 c. [EnektpoHHMiA pecypcl:
http://ela.kpi.ua/handle/123456789/20083
8. PypakoB K.M. YncenbHi metoam aHanisy B AMHAMILLi Ta MiLLHOCTi KOHCTPYKLUi: HaBY. NOCiBHMK.—
K.: HTYY "KNI”.— 2007.— 379¢
9. Teopin KoNMBaHb i CTiMKOCTI pyxy. Miapy4Hnk / BacuneHko M.B., Anekceituyk O.M..- K.: Buuia
wkKona, 1993 — 655¢
10. Onip matepianis. Niapy4Huk / NMucaperko I.C., KsiTka O./1., YMmaHcbkuit E.C. - K.: Buwa wkona,
2008.- 655¢
11. Teopis npy»kHocTi . YactuHa 1. MigpydHuk / babeHko A.€., Bobup M.I., Boliko C.J1., BopoHKO
0.0.- OcHoBa, 2009.- 244c

JopaTkoBa niTepartypa :

1. http: // www.ANSYS WB.com

2.ANSYS WB User’s Manual for revision 5.6-21.0. Volume I. Procedure.

3.ANSYS WB User’s Manual for revision 5.6-21.0. Volume Il. Command.

4.ANSYS WB User’s Manual for revision 5.6-21.0. Volume LL. Elements.

5.ANSYS WB User’s Manual for revision 5.6-21.0. Volume VI. Theory.

6. K. M. Entwistle. Basic Principles of the Finite Element Method. Manchester Materials Science
Centre University of Manchester/UMIST, The Institute of Materials, 2001, — 187p

5. Nnhatpopma gucTaHUiAHOro HaBYaHHA
Ona 6inbl epeKTUBHOT KOMYHIKaLi 3 METOI PO3YMIHHA CTPYKTYPU HAaBYaANbHOI AMCLUNAIHK
«ABTOMATU30BAHI METOAWM 3D NMPOEKTYBAHHA» i 3aCBOEHHA MmaTepiaay BUKOPUCTOBYETLCA
€N1eKTPOHHA MNOoLWTa, enekTpoHHu Kamnyc KMI, nnatdopma AUCTAHUIAHOINO HABYaAHHA
«CikopcbKMin» Ha ocHoBi cuctemn Moodle KMI-Tenekom Ta cepsic 4na NpoBeAeHHA OHAaWH-Hapas,
Zoom, 33 A0MNOMOrOH0 AKUX:
- CMPOLLYETbCA PO3MILLLEHHA Ta 0OMiH HaBYabHUM MaTepianom;
- 3AiMCHIOETbCA HaZaHHA 3BOPOTHOrO 3B’A3Ky 36aKasiaBpMmM CTOCOBHO HaBYaibHUX
3aBAaHb Ta 3MiCTY HaBYaNbHOT AUCUMNAIHK;
- OLUiHIOITbCA HaBYaAbHi 3aBAaHHA 6aKanaspi.;
- BeAeTbca 061iK BUKOHaHHA 6aKkanaBpam naaHy HaBYaNbHOI ANCUMNAIHN, rpadiky
BWUKOHaHHA HaBYa/ibHUX 3aBAaHb Ta iX OLiHIOBAHHA.
6. CamocrTiiiHa poboTa 6akanaspa
[ns onaHyBaHHA HaBYa/IbHOI AMCUMNIHK (OCBITHBOrO KOMMOHEHTA). HaAAETbCA iHpopmalin
(33 Temamun) Ha BCi HaBYasbHi 3aHATTA (NabopaTopHi 3aHATTA KOMMN'IOTEPHOro NpPaKTUKyMmy) Ta
pekoMeHAaUil Woao iX 3acBOEHHA (AeTani3oBaHUX CLEHAPIEB TECTOBMX Ta NPUKAAAHUX 3a4ay
KOXXHOTr0 3aHATTA Ta 3an/laHOBaHOT pob0TK). 3a3HauaoTbCA BUAM PO3A4iNiB HaBYaIbHMUX NOCIOHMKIB
3 TEOPEeTUYHUM MaTepiasiom A[NA NPOBeAEeHHA IMITALiMHOrO MOAENOBAHHA Ta pPO3PaxyHKiB
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aBiaLLiMHMX Ta MaWMHOOYAIBHUX KOHCTPYKLIN 3@ NEPBUHHUMW  JAHMMKM,  OTPUMAHMMMKM  Ha
NabopaTopHUX 3aHATTAX, HABOAATLCA MNPUKNAAM PO3B'A3KIB TUMNOBMX 33a4a4y EOMETPUYHOro
MOZEeN0BaHHA Ta iHKeHePHOro aHa/i3y KOHCTPYKLiM Ta MalLMH, WO HaBeAeHi Ha nopTani YouTube
Ta ony6nikoBaHi B HAyKOBMX CTATTAX, Npe3eHTaLiax po3B’A3KiB NPUKNaAHMX 33434 Ta 3aBAaHb A1
CaMOCTiiHOI pOBOTU MO BU3HAYEHHIO KOPCTKICTHUX Ta iHEPLiMHO-MACOBMX XapaKTepUCTUK
iMITaLiMHUX Moaenel enemeHTIB aBiaLLiMHMX Ta MalWMHOOYAIBENbHUX KOHCTPYKLNA, BU3HAaYEHHA iX
Hanpy»eHo-4edopMOBaAHOrO CTaHy Ta ANHAMIYHUX XaPaKTEPUCTUK.

Buan camocTiiHoi pob60oTH (NiAroToBKa 40 ayAUTOPHUX 3aHATb, MPOBEAEHHS PO3PaxyHKiB 3a
NEePBUHHMMM AAHUMM, OTPUMAHMMM Ha NabOPaATOPHUX 3aHATTAX, PO3B'A30K 3a4a4, HANUCAHHA
pedepaTy, BUKOHAHHA PO3PaxyHKOBOI POOOTH, BUKOHAHHA AOMALUHbOI KOHTPO/IbHOI poboTH
TOLLO).

CamocrtiiHa poboTta 6akanaBpa nepeabayae NiArotoBKy A0 /1abOPATOPHUX 3aHATL -
nonepeaHe O3HAaMOMNEHHS i3 MaTepianamun 3a Temoto N1abopaToOPHOro 3aHATTA, BUKIALEHUMU Y
axepenax [2-7] 6a30Boi niTepaTypu, Ta 3aKpinjeHHA pe3y/bTaTiB /1abopaTOPHOro 3aHATTA
WAAXOM NPOBEAEHHA YMCNOBUX PO3PAXYHKIB PO3MNAHYTUX Ha N1abopaTopHOMY  3aHATTI
napameTpiB, BEJIMYMH i XapaKTepy NPUKAaAEHUX HaBaHTaXKeHb) 3rigHO i3 HagaHMMWN BUKIadavyem
pekomeHaauin. [na pos3rnaHyTMX NpUKNagis po3s’A3aHHA 3a4a4y nepenbayvyaerbcA NiAroToBKa
3BITiB Y BUINAAj NOACHIOBA/IbHMX 3aNMUCOK (B €N1eKTPOHHOMY BUINALI) LWOA0 OCHOBHUX pe3ynbTaTis
Ta MOACHEHHA MeXaHiYHUX edEeKTIB, AKi CNOCTePIralTbCA NP 3MIHEHHI BUXIOHMX AaHUX.

MoniTUKa Ta KOHTPOJb

7. NoniTMKa HaBYaNbHOI AUCUMNAIHN (OCBITHBOrO KOMMNOHEHTA)

MNpaesuna sideidyeaHHA 3aHAMb

BiagigyBaHHA nabopaTopHUX 3aHATb € HeobXigHOK nepeayMoOBOK HabyTTA MPaKTUYHWUX
HaBMYOK PO3B’A3aHHA 3a4ay KOMMN'IOTEPHOrO MOAENtoBaHHA. bakanaBpam peKomMeHAyeTbCA
BiABiAYyBaTM 3aHATTA, OCKI/IbKM Ha HUX AEMOHCTPYHOTbCSA OCHOBI NiAXOAM Ta NPAKTUYHI NpUAOMMK
poboTn i3 nporpamHum 3abe3neyeHHAM, HaAZATbCA MOACHEHHA LWOAO 3B'A3KY OTPUMAHMUX
pe3ynbTaTiB i3 BiAOMUMM TEOPETUUYHMMM MOSIOKEHHAMM MeEXaHIKK aedopMiBHOro TBEPAOro TiNa i
YMCENbHUX METOAIB Ta pPO3BMBAKOTHCA HABUYKWU, HEOOXiAHI ANA BWKOHAHHA MNPUKNALHUX
pO3paxyHKiB, AKi € CKNaA0BOK YacTMHOW KBasidiKauiliHoi poboTu.

MopyweHHA mepmiHie BUKOHOHHSA 3a800Hb MA 3a0X04yeanbHi banu

3aoxo4yBasibHi 6anu LTpadHi 6ann
Kputepin Barosuit 6an Kputepin Barosuit 6an
CBO€YacHe BUKOHAHHA + 4 6anu MopyLweHHA TepmiHiB -16an
nabopaTopHoi poboT (3a BUKOHaHHA NabopaTopHOi
KOXKHY TaKy poboTy) pPo60TH (33 KOXKHY TaKy

MponyweHi nabopamopHi 3aHamms

NlabopaTtopHe 3aHATTA, sike nponylleHo (He BiABiaaHO) 3406yBayemM 3 ByAb-AKOI NPUYUHK
Ma€ byTu BiANpPaLboBaHO i3 BUKOPUCTAHHAM HAABHUX METOAUYHUX MaTepianiB, NPy HeobXiaAHOCTI
3 KOHCY/IbTAUi€l0 Yy BMKNagaya. 3BIiTHICTIO 3 BignNpauloBaHHA 3aHATTA BBAXAETbCA 3BIT,
NiAroToBAEHWUNA Yy BUTNAAI NOACHIOBANbHOI 3aNUCKM (HAZAETbCA Y eNIeKTPOHHOMY BUINAAI) Woao
OCHOBHMX pe3y/bTaTiB Ta MOACHEHHS MexXaHiUHMX edeKTiB, AKI cnocTepiraloTbCA NPU 3MiHEHHI
BUXiAHWUX AaHMX NOCTAaHOBKMW BignoBigHOI 3a4aui.

AKademiyHa dobpoyecHicmob
MoniTMKa Ta NpPUHUMNM aKagemiyHoi gobpoyecHOCTi BM3HaueHi y po3aini 3 Koaekcy yecTi
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HauioHanbHoOro TEeXHIYHOro yHiBepcutety YKpaiHu «KWIBCbKUI NONITEXHIYHUIA iHCTUTYT
imeHi lrops Cikopcbkoro». JeTtanbHiwe: https://kpi.ua/code.

Hopmu emuy4Hoi noeediHKu

Hopmu eTM4HOI noBeAiHKM CTYAEHTIB i NPaLiBHMKIB BU3HA4YeHi y po3aini 2 Koaekcy vecTi
HauioHanbHOro TexHi4yHOro yHisepcuteTy YKpaiHM «KUIBCbKMM MOAITEXHIYHUIA IHCTUTYT iMeHi
Irops Cikopcbkoro». [leTanbHiwe:https://kpi.ua/code.

HasyaHHsA iHO3eMHO0 MOBOIO

HasuyanbHa pgucumniiHa «ABTOMATU3OBAHI METOAWU 3D TMPOEKTYBAHHA» He
nepenbayae ii BMBYEHHA aHIAINCbKOK MOBOK. Y npoueci BMKNaAaHHA HaB4YaAbHOI
ANCUMNNIHM BUKOPUCTOBYIOTbLCA MaTepianu Ta AKepena aHrnincbKow MoBo. Bpaxosyroun
CTYAEHTOLEHTPOBAHWI Miaxia, 3a DOarKaHHAM YKpaiHOMOBHMX 0GakanaBpiB, AOMNYCKAETbCA
BMBYEHHA MaTepiasy 3a AOMNOMOrol aHrIOMOBHUX OHNAMH-KYPCIB 33 TEMaTMKOW, fKa
Bi4MNOBIAAE TEMATULLI KOHKPETHMX 3aHATb.

IHKNO3UBHE HABYAHHA
HasyanbHa aucumnaiHa «ABTOMATU3OBAHI METOAU 3D TMPOEKTYBAHHA» moxe
BMKNagatTmca ana 6inbwocti 6akanaBpiB 3 0cobMBMMU OCBITHIMM NoTpebamu, oKpim ocib 3
CEPNO3HMMM BaZaMu 30py, fAKI He [03BONAOTb BMKOHYBAaTM 3aBAAHHA 33 AOMNOMOroH
nepcoHanbHUX KOMN'0TepiB, HOYTOYKIB Ta/abo iHWKX TEXHIYHMX 3ac0biB.

Buau KOHTPOIO Ta PeTUHIOBa CUCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBYyaHHA (PCO)

Budu koHmponto ma 6anu 3a KoxceH efsemeHm KOHmMposnio:

Ne . Barosui ;
KOHTpONbHUM 3axig, % Kin-Tb Bcboro
3/n 6an
1. | TabopaTopHa poboTa 60 6 10 60
4. | 3anik 40 40 1 40
Bcboro 100

Pe3ynbTaTh OronoLwyoTbCA KOXHOMY MaricTpy OKpPemMo Y NPUCYTHOCTI abo B ANCTaHLIHIN dopmi
(y cnctemi Moodle abo e-nowiToto).
MomoyHuii KOHMPOb: MOOYsILHA KOHMPOAbHA PoboMa, OUiHKBAHHA OUCMAHYiliIHO20 HABYAHHSA

1. MoOynbHa KOHMponbHa poboma

No MoaynbHa KOHTPO/IbHa poboTa % Barosuit | Kin-tb Bcboro
3/n 6an
1. | Bianosiab npasuabHa (He meHwe 90% 100 30 3 100
noTpibHoi iHpopMmaLii)
2. | HecytTeBi noMmunnKun y Bignosiai (He meHwe 75 25 3 75
75% noTpibHoi iHpopmaLii)
3. | EHenoNiKKN y BiaNoBiAi Ta NeBHi NOMUIKK (He 60 20 3 60
MmeHwe 60% noTpibHoT iHpopmaLLii)
5. | BianoBigb BiacyTHA abo He NnpaBuabHa 0 0 3 0
MaKcnmanbHa KinbKictb 6anis 100

2. lucmaHuyiliHe HOBYAHHA

BucTaBneHHA OUiHKM 33 ANCTaHLiHE HaBYaHHSA WASXOM NepeHeceHHA pe3yibTaTiB
NPOXoAXKeHHA oHNalH-KypciB y cuctemi Moodle nepeabayeHo nnwe gna KOHTPObHUX 3anNuTaHb
i pe3ynbTaTiB TeCTyBaHHA 33 BUKOHAHHA iIHANBIAYAaNbHOIO 3aBAAHHA.
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BucTaBieHHSA OLHKM 33 KOHTPO/IbHI 3ax04M (NpaKTUYHi po60TM, MOAY/IbHA KOHTPOJIbHA
pob0Ta) WAAXOM NepeEHECEHHS pPe3ynbTaTiB NPOXOAMKEHHA OHNANH-KYPCiB He nepeabdayeHo.

Ne | AucTaHuiiMHe HABYaHHA % Barosui Kin-tb | Bcboro
3/n 6an
1. | BignoBigb Ha KOHTPOJIbHI 3aNUTAHHA B 40 10 4 40
oHnamH-cuctemi Webex abo Zoom
2. | BignoBigb Ha TecTn y cuctemi Moodle 50 10 5 50
3. | ByacHicTbNpoOXoaXKeHHA ANCTAHLINHOIO 10 10 1 10
HaBYaHHSA
Bcboro 100

Y pasi BuABNEHHS aKademiyHoi He pgobpoyecHOCTi nig 4Yac AUCTAHLIMHOrO HaBYaHHA —
KOHTPO/IbHUI 3axiA, He BPaxOBYETbCA, 6aKanaBp 4,0 3aXUCTY He JOMYCKAETbCA.

KaneHoapHuli pybixcHUli KOHMpPOno

MpomixKHaaTecTauis GakanaBpiB (gani—atecrauia) € KaneHAAPHUMPYOINKHUMKOHTPONEM.
MeToto NpoBeAeHHA aTecTauii € NiABULLEHHA AKOCTI HaBYaHHA GaKanaBpiB Ta MOHITOPUHT
BMKOHaHHA rpadika ocBiTHbOro npouecy 3.

Kputepii MNepwa Adpyra
aTecrauin aTecTauid
Tepmin aTectauji 4 8-unTnmxkaeHo | l4-nnTukaeHo
MoTOUHMI peiTuHT 5 > 15 6anis > 30 6anis
BMKOHaHHA NlabopaTtopHa + +
Ymosu
NPaKTUYHUX poboTa Ne 1-10
OTPUMaAHHA .
pobit
aTecTauii MpakTnyHa - +
pob6oTtaNel11-20
BUKOHaHHA MoaynbHa — -
MOAYNbHOI KOHTPO/IbHA
KOHTPONbHOI poboTa
poboTtun

3 PeWTMHIOBI cCUCTEMWU OLiHIOBaHHA pe3yabTaTiB HaB4yaHHA: PekomeHpauii Ao
po3pobneHHs i 3acTocyBaHHA. Kuis: KIl im. Iropsa CikopcbKkoro, 2018. 20 c.

4 Tamcamo, 5 Tamcamo

Cemecmpoeuii KOoHMpob: 3a1iK

0608’3K0Ba yMOBa A0MYCKY A0 eK3aMeHy/3aniky Kputepiit

1 | NoTOYHWI perTUHT RD = 30

Ymoeu donycky 0o cemecmpo8o20 KOHMPOSIO:

1. BUKOHAHHA NPaKTUYHUX pObIT;

2. MNo3MTUBHMI pe3ynbTaT NepLUoi aTecTaLii Ta gpyroi aTecTau,i;
3. BigsiayBaHHA 60% neKUiMHUX 3aHATb.
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Tabnuys eidnosioHocmi pelimuH2o8ux 6anie oyiHKam 3a yHisepcumemcbKolo WKAs0K:

Pesitunrosi 6anm, RD | OuiHKa 3a MoxanBiCTb OTPUMaAHHA
YHIBEPCUTETCHKOIO LLIKA/IOH0 OLiHKM «aBTOMAaTOM»
95<RD <100 BigmiHHO €
85<RD<94 LyKe nobpe €
75<RD<84 Hobpe €
65<RD<74 3a40BifbHO HeMae
60<RD <64 JocTaTHbO Hemae
RD < 60 HesapoBinbHO -
HeBMKOHaHHA YMOB J,0MYCKY He ponyweHo -

2QuinroBaHHs Pe3yJIbTATIB HABYAHHS 3JIHCHIOETHCS 38 PEUTHHIOBOK CUCTEMOKO OLIHIOBAHHS BiIMOBIHO 10 PEKOMEHAaiit
Meroxnunoi pagu KIII im. Iropst Cikopcskoro , yxBanenux mporokosioMm Ne7 Bix 29.03.2018 poky.

Mpoueaypa oCKap*KeHHA pe3y/bTaTiB KOHTPOJIbHMUX 3aX0A4,iB

Marictpy MalTb MOXAMBICTb NiAHATM OyAb-fKe NUTaHHS, AKe CTOCYETbCA npoueaypu
KOHTPOJIbHMX 3axoAiB Ta O4YiKyBaTW, WO BOHO OyAe PO3rAsHYTO BWMKA3aZa4yem 3rigHo i3
Hanepeq, BWU3HAaYEeHMMW NpoLeaypPaAMMU.

JopatkoBa iHGOpMaLLiAa CTOCOBHO NPOLEAYPW OCKAPMKEHHA pPe3y/bTaTiB: acnipaHTM MaloTb
NPaBO OCKAPXXWUTWU pPe3ynbTaTM KOHTPONbHUX 3axoAiB, ane 060B’A3KOBO aprymeHTOBaHO,
MOACHMBLLM 3 SAKUM KPUTEPIEM He MOroAMKylTbCA BiAMNOBIAHO A0 OLIHOYHOro ancTa Ta/abo
3ayBarKeHb.

Hodamkoea iHhopmayia cmocosHo icnumy/3aniky/cnisbeciou:

Ha3aniky 6akanaBpam 403BONAETbCA KOPUCTYBATUCh y4O0OBO-MeTOAUYHUM 3abe3nedyeHHAM
3 N1abopaTopHMX 3aHATD.

9. [OopaTtKoBa iHpopmauia 3 gucumnniHmn (OCBiTHbOro KOMMNOHEHTA)

Moscnueicmo 3apaxyeaHHA cepmudpikamis npoxodxceHHA OuCMaHyiliHux Kypcie

1. Mpoxo0dxceHHA oHAaliH-Kypcie y cucmemi Moodle

[OucTaHuiMHe HaBYaHHA 4Yepe3 NPOXOAXKEHHA OHNAMH-KypciB y cuctemi Moodle 3a neBHoto
TEMATMKOK [OMNYCKAETbCA 33 YMOBW NOrogKeHHA 3 6GakanaBpu. Y pasi, AKWO HeBeNuKa
KinbKicTb © a K @ 1 a B p 1 B Mae 6a)kaHHA NPOUTU OHNAMH-KYPC 3@ NEBHOK TEMATUKOLO,
BMBYEHHA MaTepiany 3a [AOMNOMOrOKH TaKMX KypcCiB AOMYCKAETbCA, afie GakanaBpu MOBUHHI
BMKOHATW BCi 3aBAaHHSA, AKi nepeabayeHi y HaBYanbHil gucumnnini (nabopaTopHi poboTn).

10. JopaTtku
Po6ouy nporpamy HaBYanbHOi gucuunniim (cunabyc):
Cknas: npod., 4.T.H. Kpuiiyk MuKkona Feoprinosuy;

YxBaneHo Kadpenporo AUHAMIKM i MiLHOCTIi MalLIMH Ta onNnopy maTtepianis
(MpoTtokon Ne 6 Big 18.12.2024 p.)

Moroa)xeHo MeToanUYHOIO KoMicieto HaBYUanbHO-HayKOBOro MexaHiKo-
MalwmnHobyaisHoro iHcTUTyTy (npotokon Ne 5 Big 20.12.2024 p.)

'labnoH cnnabycy NOroAKeHo METOAUUHOIO Pafoto YHIBEPCUTETY



