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3 HOACHIOBAJIBHA 3AIIMCKA

HapuanpHa muctmrnrina «CUCTEMHU 1H)KEHEPHOTO aHAI3y» € OJHIEI0 13 000B’SI3KOBHX OCBITHIX
KOMITOHEHTIB 3arajibHOI MiIrOTOBKM 3100yBauiB APYyroro (MaricTepchbKOro) piBHS BHILOi OCBITH 3a
OCBITHBO-TIpOdeciiiHoIo mporpamoro «IIpukiamHa Mexanika» cnenianbHocTi G9 «[IpukianHa MexaHikay.

Ilpepekeizumu — BUXiTHUN KOMITIOHEHT OCBITHROT miporpamu (KOIT).

ITocmpexgizumu — O®DIL.03 «TexHonorii Ta ycTaTKyBaHHS PEMOHTY MalIMH (KypCOBHIA
npoekxT)», OPIL.07 «Ilepenaumnomua npaktuka», OPIL.08 «KBanidikamiiina poboTay.

BiamoBigHO 10 OCBITHBOI ITPOrpamMu AUCITUILTIHA Ma€ 3a0€3MCUUTH:

— KomnemenmHocmi: 31aTHICTb PO3B’S3yBaTH CKJIAJIHI 3a1adi 1 MpoOJIeMH Yy TMPHUKIATHIN
MeXaHimi abo y mporeci HaBUaHHS, MO Iepeadadyae MPOBEIACHHS AOCTIKEHb Ta/abo 3AiiCHEHHS
1HHOBAIIIH Ta XapaKTepU3y€eThCsl HeBU3HAUYCHICTIO YMOB 1 BUMOT (IK); 3maTHicTh BUSBISATH, CTABUTH Ta
BHUpPIIIYBAaTH  1HXKEHEPHO-TEXHIYHI Ta  HaykoBo-npukiaaHi mnpoomemu  (3K1);  3maTHicTh
BUKOPHUCTOBYBaTH iH(popMaIliiiHi Ta KomyHikamiitai Texnonorii (3K2); 3maTHicTh po3po0siTH MPOEKTH
ta ynpasisitd HuMu (3K4); 31aTHICTh 3aCTOCOBYBATH BiJIOBITHI METOAM 1 peCypcH CydacHOi iHKeHepii
IUI 3HAXOJUKEHHS ONTHMAaJbHMX pIIIEHb LIMPOKOrO KOJIA 1HXKEHEPHMX 3a/lad 13 3acCTOCYBAaHHSIM
CyYacHUX MiJXO0/1iB, METOAIB MPOTHO3YBaHHS, iH(POPMALIIHUX TEXHOJIOTIH Ta 3 ypaxyBaHHSAM HAsBHUX
oOMexxeHb 32 yMOB HemoBHOI iH(opmarmii Ta cynepewtnBux BuMor (®Kl1); 3marHicTs ommcarw,
kiacu(iKyBaTH Ta 3MOJEIIOBATH HIMPOKE KOJIO TEXHIYHUX 00’ €KTiB Ta MPOIIECIB, IO IPYHTYETHCS HA
rMOOKOMY 3HaHHI Ta PO3YMiHHI TEOPiil Ta MPAKTUK MEXaHIYHOI iHKEeHepil, a TAKOXK 3HAHHIX CYMDKHUX
Hayk (DK2); 3aaTHiCTh 3HaXOAUTH ONTHMAJIbHI PIICHHS IPU MPOEKTYBaHHI, BUTOTOBJICHHI Ta PEMOHTI
MAIlliH BHUKOPHCTOBYIOYH 3acO0M 1H)KEHEpHOTO aHaji3y Ta KOMII IOTEPHOTO MOJICIIOBAHHS Y
CAD/CAM/CAE cucremax (YK1).

— npozpamui pe3yibmamu Ha4aHHa: 3aCTOCOBYBATH CIICIialli30BaHI KOHIENTYa bHI 3HAHHS
HOBITHIX METOJiB Ta METOAMK IMPOEKTYBAHHS, aHAII3Y 1 JOCITIKEHHS KOHCTPYKIIiH, MalluH Ta/abo
MIPOLIECiB B rally31 MaIIMHOOYIyBaHHs Ta CyMiKHUX rany3sx 3Hanb (IIPH.1); Po3po6nsaru i ctaBuTH Ha
BUPOOHUIITBO HOBI BUAM IMPOAYKIIil, 30KpeMa BUKOHYBATH JIOCIIiTHO-KOHCTPYKTOPChKI poOOTH Ta/abo
PO3pO0IIATH TEXHOJIOTIUHE 3a0e3neueHHs nporecy ix BurotosieHHs (IIPH.2); 3actocoByBaru cuctemu
aBTOMaTH3alii A8 BHUKOHAHHSA JOCIHIJKEHb, MPOEKTHO-KOHCTPYKTOPCHKUX pPOOIT, TEXHOJIOTIYHOT
MIrOTOBKY Ta IHKEHEPHOT0 aHali3y B MammmHoOyayBanHi (IIPH.3); BukopuctoByBaTH cydacHi MeToau
onTI/IMi3aui'1' napaMeTpiB TEXHIYHUX CHCTEM 3aco0amMH CHCTEMHOIO aHali3y, MaTeMaTHYHOIo Ta
KOMIT IOTEPHOTO MO/IEIIOBaHHS, 30KpeMa 3a yMoB HEIIOBHOI Ta CyINEepEewINBOL 1H(1)0pMau11 (ITPH.4);
CamoOCTIIfHO CTaBUTH Ta pO3B’s3yBaTH 3a/1adi IHHOBALIHHOTO XapaKTepy, apryMEHTYBATH 1 3aXUIIATH
oTpuMaHi pe3yapTaT Ta npuiiHATI pimenns (IIPH.5); Po3pobnaru ynpaeniHceKi Ta/abo TEXHOJIOTIYHI
pIIIEHHS 32 HEBU3HAYEHUX YMOB Ta BHUMOT, OLIHIOBaTH 1 MOPIBHIOBaTH aJbTEPHATUBHU, aHAJI3yBaTH
PHU3UKH, porHo3yBaTH MoxxiuBi Hacaiaku (ITPH.11); BmiTiH BUKOpHCTOBYBAaTH TEOPETHYHI 3HAHHS 1
NPAaKTUYHI HaBUYKU TOIIYKY ONTHMAJIbHUX DIIEHb NPU MPOEKTYBAHHI, BUTOTOBJIEHHI Ta PEMOHTI
MaliuH 3aco0amMu  1HXXEHEPHOTO  aHajidy, IMITAllIHHOTO Ta KOMIT IOTEPHOTO  MO/ICITIOBAHHS
CAD/CAM/CAE cucremamu (ITPH.12).

Mema oOucyunninu. dopmyBaHHs y 3700yBadiB BHUIIOI OCBITM 3HaHb Ta YMiHb IIOJO
MIPaKTUYHOTO BUKOPUCTAHHS KOMIT IOTEPHUX CHCTEM aBTOMATH3allll Ta peaidi3oBaHUX Y HUX METOJIB
1HKEHEpPHOT'0 aHaJI3y /AJIsl ONTUMAIBHOIO MPOEKTYBAHHS MAIlIMH Ta MAlIMHOOYAIBHUX KOHCTPYKIINA Ha
ocHoBl SOLIDWORKS Simulation.

IIpeomem oucyunninu. Komir toTepHe MOJICTIOBAHHS TEXHIYHUX CHUCTEM Ta IHXCHEPHHM aHai3
MIIIHOCTI ¥ >KOPCTKOCTI MAIllMH, MEXaHI3MIB 1 MAalIMHOOYJIBHUX KOHCTPYKLIM y MekaX JIHIHHOTO
CTATUYHOTO aHaNI3Yy.

3asoanna oOucyunninu. OCHOBHUMH 3aBJAaHHSAMH JHUCUUIUIIHK € BHBYEHHS MPUHIIHUITIB
noOyZ0BU Ta (YHKIIOHYBaHHS CUCTEM I1H)KEHEPHOI'O aHaji3y; ONaHyBaHHS METO/IB CTBOPEHHS
PO3paxyHKOBHX MOJENeH neraneil MallMH Ta MAamMHOOYIIBHUX KOHCTPYKIIiH; OMaHyBaHHS METOAY
CKIHUEHHHUX €JIEMEHTIB Ta HOro 3acTOCYBaHHS Il YMCIOBOIO MOJICJIIOBAHHS TEXHIYHMX OO0’ €KTIB;
HaOyTTS HAaBUYOK BUKOHAHHS JIIHIMHOTO CTATUYHOTO aHali3y Ta BU3HAYEHHS HaNpyKeHb, Aepopmartiii,
nepeMinieHb 1 Koe(ilieHTiB 3anacy MIlHOCT1; HAOyTTs] HABUYOK aHali3y Ta IHTepIpeTalli pe3ybTaTiB
YHCIIOBOTO MOJICTIOBAHHS, a TAKOK BUSBJICHHS MOMUJIOK y PO3PaxXyHKOBUX MOJIEIISAX; HAOYTTSI HABUUOK
MOPIBHSIHHSI KOHCTPYKTHBHHMX BapiaHTIB 3a pe3yJibTaTaMH 1H)XEHEPHOI'0 aHali3y Ta OOIpyHTYBaHHS
BUOOpY palliOHAIbHOTO KOHCTPYKTUBHOIO PIIIEHHS.
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Pe3ynomamu nasuanus. B pe3ynpraTi BABUCHHS TUCIUILTIHY 3100yBayd BUIIOT OCBITH MOBUHEH
cmeoprosamu PO3paxyHKOBI MOJIEI 3a JOMOMOIO cCHUCTeMH iHkeHepHoro aHamizy SOLIDWORKS
Simulation st MoaeMOBaHHS B MEKaxX JIIHIHHOTO CTAaTHYHOTO aHAI3Y, 3aCmoco8y8amu THCTPYMEHTH
KOMIT'FOTEPHOTO MOJICJIFOBAHHSI Ha OCHOBI METOJy CKIHUECHHHMX EJIEMEHTIB IS aHali3y HampyKeHO-
neopMOBaHOTO CTaHy JIeTajel MaIIH Ta MAIIMHOOYIIBHUX KOHCTPYKIIIH, aHaizyeamu yMOBHA poOOTH
Ta XapakTep HaIpyXeHO-IehOPMOBAHOTO CTaHy JeTajlell y JIHIMHIA TPYXHIH 30HI, a TaKOXX BMITH
OLIHUTH BIUIMB TeOMETpii Ha pe3yJabTaTH PO3PAXyHKIB HAa MIIHICTH Ta >KOPCTKICTB, MPOBOOUMU
IHTEpIIpeTalil0 OTPUMAHUX DPE3yJbTATIB MOJACTIOBAHHS Ta 6UAGNIAMY HETOYHOCTI, KOHCTPYKTOPCHKI
MMOMIJIKHM Ta HEY3TOJDKEHOCTI B ICHYIOUMX KOHCTPYKIIISX J€Tale MallliH Ta BY3JIiB, HOpiGHI06amu Pi3Hl
cueHapii Ta KOHCTPYKTHBHI pIIIEHHS 3a PsIOM KPHUTEpiiB ONTHMI3aLil, ¢hopmynroeamu BUCHOBKH Ta
NpUiMaTH OOTPYHTOBAHI PIlIEHHS 11010 ONTUMAJILHOTO BapiaHTY 3 BpaXyBaHHSAM BUMOT 10 KOHCTPYKIIIi.

4 CTpyKTypa 3aJ1iKOBUX KPeAUTIiB AUCHHUILTiHA

KinbkicTh rogus, BiiBe1eHUX Ha:

Jenna gopma 3aouyHa gopma
Haspa Temu JlaGopa- JlaGopa-
gekuii | Topui | CPC | nekuii | Topui | CPC
podoTu podorun
Tema 1. 3aranbpHi NMOHATTA MOJENIOBaHHS. BuBYEHHS ) ) 14 18
ocHOBHHX eTaniB y po6oti 3 SOLIDWORKS Simulation.
Tema 2. AnropuTMu pO3paxyHKYy CHCTEM, BY3MTIB 1
netaneli mamuH. OcoOMUBOCTI pPO3paxyHKy Oanok Ta| 2 4 18 12
CTaTUYHUH aHaM3 (ePMOBUX KOHCTPYKITIH.
Tema 3. OCHOBHI TOHSTTS METONY CKiHYEHHHUX 2 2
enemeHTiB.  Po3paxyHok  OonToBuxX  3’€gHaHb y| 2 2 10 12

SOLIDWORKS Simulation.

Tema 4. 3acTocyBaHHS METOAY CKIHUEHHUX E€JIEMEHTIB
I MOJENIOBaHHS  neranedl mamuH. [IpoBemenns| 2 2 10 12
onTUMI3aIlii KOHCTPYKITIH

Tema 5. AtpulOytn 1 wiacudikamiss CKIHYCHHUX
esieMeHTIB. Po3paxyHOK 00OJIOHKOBMX KOHCTPYKLIH Ta| 2 2 10 12
3a/1aHHs] HEPIBHOMIPHOTO HAaBaHTAKEHHS

Tema 6. OCHOBHI MOHSTTS IUIOCKO 3amayi Teopi]
npyxHocTi. OCOOIMBOCTI JIIHIMHOTO CTATUYHOTO aHamizy| 2 2 10 19
300poK

Tema 7. ®opMmyBaHHS 1 pO3B’A3yBaHHS TJ100aIbHOI
CHUCTEMHU CKIHUYEHHO-EJIEMEHTHUX pIBHAHb. Po3paxyHOK
3BApHUX METAJIOKOHCTPYKLIN Ta JeTajeil 3 JUCTOBOrO
MeTaity. BukoprcraHHs clieHapiiB MPOEKTYyBaHHS.

Pazom: 16 18 86 4 4 112

5 IIporpama HaBYAJIbLHOI JUCHHUILIIHU
5.1 3micT JekuiiiHOro Kypcy

Ne . co K-c1B
Iepeaik Tem Jgekuiii, ix anHoramii
JIeKIil TOJAMH

Tema 1. 3arajibHi NOHATTSA MOJeJIIOBAHHS

Buau mozneneit Ta mogemoBanHs. OyHkuii moneneit. dakropu, SKi BINIMBAIOTH HA
Mojienb 00'ekTa. BuBuenHst ocHoBHUX eTamiB y po6oti 3 SOLIDWORKS Simulation.
P03B’s13aHHS TUIIOBUX 3a/1a4 MOJICITIOBAHHS JeTajei MallliH Ta KOHCTPYKLIN B MeKax
JIIHIHOTO CTaTUYHOTO aHai3y.

Jlit.: [3, c. 123-132; 6, c. 119-229]




Tema 2. AIropuT™Mu po3paxyHKy CHCTeM, BY3JIiB i JeTaJjieil MallIuH

Texnomorii MoaentoBaHHA. AJTOPUTM MOOYIOBU aHATITHYHOI MOJENI. AJTOpUTM
no0y/T0BH aHAJITUYHOI Ta eMIipu4yHOi Mozeneld. KopoTka xapakTepucTuka OCHOBHHUX,
€TamiB aJIrOpUTMIB MOOYJOBH aHANTHYHMX Ta eMIIpUYHUX Mojened. Eram
BUSIBJICHHS CYIIEPEYHOCTI Ta OpPMYITIOBaHHS poOieMu. Po3B’s13aHHS THITOBUX 3a/1a4
MOJICITFOBAHHS: 00y 10Ba €MI0Op 0aJIOK Ta CTATUYHUN aHai3 (PepPMOBUX KOHCTPYKIIIH.
Jlit.: [3, ¢. 203-210; 5, c¢. 100-195; 7, c. 94-150, 3, c. 297-324; 5, c. 53-99].

Tema 3. OcHOBHI MOHATTS MeTOY CKiHYeHHHUX ejieMeHTiB. OcHoBHI kpoku MCE.
Ineamizamis. SIBHe 1 HesiBHe MozemtoBaHHsA. Juckperusauis. Jlkepena MOMHIKH i
anmpokcumMaitisg. 3arasbHa cxema anroputmy MCE. Po3B’s3aHHS TUIOBUX 3ajad
MOJICTIIOBAHHS: PO3paxyHOK 0onToBux 3’enHanb y SOLIDWORKS Simulation.

JliT.: [3, c. 433-500; 7, c. 356-399].

Tema 4. 3acTocyBaHHsI METOAY CKiIHYEHHHX eJIEMEHTIB /11 MOJeJIIOBAHHS JeTaJleii
MaluH. BusHaueHHs MeTomy CKiHUGHHMX eJIeMEHTIB. Bapiantu Merony CKIHYEHHUX
enemeHTiB. IIporec ckiHueHHO- enemeHTHOro anamizy. IlepeBaru i1 memonmiku MCE.
P03B’13aHHS THIIOBHX 3a/1a4 MOJICIIIOBAHHS: ONTHMI3allisi KOHCTPYKIIH.

Jlit.: [3, c. 413-431; 7, c. 400423].

Tema 5. ATpudyTH i kaacudikanis cKiHYeHHUX eJIeMeHTIB.

ATpuOyTtH enementy. Kinacudikarisi CKIHUEHHHX €JIEMEHTIB, [0 BUKOPUCTOBYIOTHCS
y MexaHiri. AHcamOmroBaHHg. ['paHudHi yMoBU. PO3B’s3aHHS THUIIOBHX 3a]a4
MOJICITIOBAHHS: PO3PaxXyHOK OOOJIOHKOBMX KOHCTPYKIIH Ta HEPIBHOMIPHOTO
HaBaHTKCHHS Ha MPUKIIAJII 3a/1a4i IIPO aHaJli3 pe3epByapa JJis 30epiraHHs MmajuBa.
Jlit.: [5, c. 197-251; 7, c. 202-232].

Tema 6. OcHOBHI MOHATTA IUIOCKOI 3a1aui Teopii mpy:kHocTi. Maremarnyna)
MozeIb 1 mouaTkoBi naHi. lllykani ¢pyukmii. Bupimyrodi piBHsSHHS. [ paHU4YHI YMOBH.
SOLIDWORKS Motion: gocmiKeHHsT pyXy CKJIQAaJbHUX OJUHHIL. P0O3B’s3aHHS
TUIIOBUX 3a/1a4 MOJENIOBAHHS: OCOOJMBOCTI JIIHIHHOTO CTATUYHOTO aHali3y 300pOK.
Jlit.: [5, c. 289-306; 11, c. 207-232].

Tema 7. ®opmyBaHHs 1 PpO3B’SI3yBaHHA IVIO0AJIBHOI CHCTEMH CKiHYECHHO-
eJleMeHTHUX PpiBHsAHb. CTpykTypa rio0anbHOI MaTpulll kopcTtkocTi. CTpyKTypa)
r100aIbHOT0 BEKTOPA BY3JIOBUX CHII. PO3B's13yBaHH I7100aIbHOT CHCTEMH CKIHUEHHO-
€JIEMEHTHUX PIBHSAHb. Metoa TpukyTHOI (akropusaiii. OOUnCIEHHsS Halpy>KEHb.
Po3paxyHOK 3BapHHX Ta OOOJIOHKOBHX METAJOKOHCTPYKIiH. Po3B’dA3aHHS THIIOBUX
3aJa4 MOJICJIIOBAHHA Ha MPHUKIAJl PO3paxXyHKY JeTall 3 JMCTOBOIO METAIly, a TAKOX
OLIIHIOBAHHS KOHCTPYKLIi BEJIOCHIETHOI paMH 3 BHUKOPHCTaHHSM CLEHapiiB
npoektyBanHs. JIiT.: [3, ¢. 79-98; 11, c. 187-191, 3, c. 123-132; 5, c. 253-306].

Pa3zom:
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Ilepenik orasigoBuUX JieKUii /s 3100yBa4iB BUILOI OCBIiTH 3a0unoi popmu 3100yTTH 0

cBiTH

Homep
JeKmil

Tema Jexuii

K-c1B
TOAUH

3arajibHi NOHATTA MOJEJIOBaHHS. AJITOPUTMH PO3PaxXyHKY CHCTeM, BY3JIiB
i neraneii mammH. QOcHoBHi noHATTs MCE Ta iioro 3acrocyBaHHsl 1/
MO €eJI0OBAHHS JAeTajleil MallnH.

JhiT.: [3, ¢c. 123-132; 3, ¢. 203-210; 3, ¢. 297-324; 5, c. 53-195; 6, c. 119-229;
7, c. 94-150].

ATpubytu i kaacudikanisa ckiHdyeHHMX ejieMeHTiB. (OCHOBHI NOHATTH
IVIOCKOI 3axavi Teopii mnpyxkHocti.  @DopmyBaHHs i PpoO3B’sI3yBaHHA
r100a1bHOI cCTEeMHU CKiHYEeHHO-eJIeMeHTHUX PiBHSIHb.

JhiT.: [5,¢. 197-251; 7, ¢. 202-232; 5, ¢. 289-306; 11, c. 207-232; 3, c. 79-98;
11, c. 187-191, 3, c. 123-132; 5, c. 253-306].

Paszom:




5.2 3micT 1a00paTOPHUX 3aHATH
IlepeJik JjadopaTOpHUX 3aHATH Uil 3100yBaviB BUILOI OCBITH dennoi dopmu

Ne
3aAHATTA

Tema 1a060paTOPHOIO 3aHATTA

K-cTB
rox.

JlabopaTopna podora Nel. «Po3B’s3aHHS KOMIUIEKCHOT IHXXEHEPHOI 3amadi —|
[POEKTYBAHHS Ta PO3PAaXYHOK 3HIMAua JAJs IMiJIMIMITHUKIBY». BUBUEHHS OCHOBHUX
etamiB y po6oti 3 SOLIDWORKS Simulation. [1, c. 6-59; 3, c. 123—-132;

6, c. 119-229].

JlaGopaTtopna podora Ne2. «IloGynoBa emrop 6anku». OcoOIMBOCTI pO3PaXyHKY)
Oanok Ta BuBoAy pe3yibrariB y SOLIDWORKS Simulation 3 BuKopuCTaHHIM
CKiIHUEHHUX €JIeMEHTIB TuIty «beamy. [1, c. 60-69; 3, c¢. 203-210; 5, c. 100-195;

7, c. 94-150].

JlaGopaTtopna poGora Ne3. «CrarnyHuii aHami3 (QEepMOBHUX KOHCTPYKIIIi».
OcobOnuBocTi po3paxyHKy (epm Ta BuHBomy pesynbTaTiB y SOLIDWORKS
Simulation 3 BUKOPUCTaHHSIM CKIHYEHHUX €IIEMEHTIB THITY «trussy. [1, ¢. 70-77;
3,¢.297-324; 5, c. 53-99].

JlabopaTopna po6ora Ned. «Po3paxyHok 6ontoBux 3’eaHanb y SOLIDWORKS
Simulation». Oco0IMBOCTI BUKOPUCTAHHS €JIEMEHTIB-KOHEKTODiB. [1, ¢. 78-85; 3, c.
433-500; 7, c. 356-399].

JlaGopaTtopna po6ora Ne5. «OnTumizamist KOHCTPYKIIT pyKosTki». Opranizamis
onTtuMizamniitaux gociimkedb y SOLIDWORKS Simulation 3a pesynbpTaTamu
NpOBEICHUX IH)KEHEPHUX PO3paxyHKiB. [1, c. 86-91; 3, c. 413-431; 7, c. 400-423]

JlabopaTopna po6ora Ne6. «Crarmunumii anamiz 300pok». OcoOnmBocCTi
MPOBEICHHS PO3PAaXYHKIB CKJIAJAIbHUX OJMHUIb HA MIIHICTh Ta YXOPCTKICTb.
[1,c.92-102; 5, c. 289-306; 11, c. 207-232].

JladopaTopna po6ora Ne7. «AmnHam3 pesepByapa i 30epiraHHs TMaJMBay.
[lpuknamganHs HepiBHOMIpHOro HaBaHTaxeHHS y SOLIDWORKS Simulation.
[1,c.103-110; 5, c. 197-251; 7, c. 202-232].

JladbopaTopna po6ora Ne8. Yacmuna 1. «Cratuunuii aHami3 JeTall 3 JUCTOBOTO
MeTamy». OcoOIMBOCTI po3paxyHKiB 00010HKOBUX KOHCTpYKLid y SOLIDWORKS
Simulation. [1, c. 111-117; 3, ¢c. 79-98; 11, c. 187-191].

Yacmuna 2. «O1iHIOBaHHS KOHCTPYKIIii BesocuneaHoi pammuy. [IpoBeneHHs po3pa-
XYHKIB 3 BUKOPUCTAHHSM CIIEHapiiB npoekTyBanHs. [1, c. 118-127; 3, ¢. 123-132;
5, c. 253-306].

Pa3zom:
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Ilepeik J1aOopaTOPHHUX 3aHATH VIA 3100yBaviB BHIOI OCBITH 3a0uHoi popmMu

Ne 3/m

Tema 1a00paTOPHOIO 3aHATTH

K-c1B
TOj.

OcHoBHi etanu y pobotri 3 SOLIDWORKS Simulation. OcobauBocti
PO3paxyHKy 0aj0K, GepMOBHX KOHCTPYKIili Ta BUKOPHCTAHHA €JEeMEHTIB-
KOHeKTopiB. Opranizainisi onTuMizauiiHuX 10CTiKeHb.

JIit.: [3, ¢. 123-132; 6, c. 119-229; 3, c. 203-210; 5, c. 100-195; 7, c. 94-150; 3, c.
297-324; 5, c. 53-99; 3, ¢. 433-500; 7, c. 356-399; 3, c. 413-431; 7, c. 400-423].

Po3paxyHok ckJIagajdbHMX OJAMHUIBL HA MIOHICTH Ta KOPCTKICTH.
IIpuknaganns HepiBHOMIpHOro HaBaHTa)keHHs. O00J10HKOBI KOHCTPYKIUII.
Po3paxyHOK 3BapHHX MeETAJTOKOHCTPYKUiH 3 BHKOPHCTAHHSIM ClEeHapiiB
NPOEKTYBAHHS.

JhiT.: [5, ¢. 289-306; 11, c. 207-232; 5, ¢. 197-251; 7, c. 202-232; 3, ¢. 79-98; 11,
c. 187-191; 3, c. 123-132; 5, c. 253-306].

Paszom:




5.3 3micT camocTiitHoi (y T.4. iHAUBIAyaJbLHOI) podoTH

CawmocriitHa poOoTta 3700yBaviB ycix ¢GopMm 3700yTTS OCBITH IOJSATAE Y CHCTEMAaTHUYHOMY
OIpallOBaHHI MIPOrPaMHOTO JIEKIIHHOTO MaTepialy 3 BIAMOBIAHUX JuKepeln iH(dopMallii, miaroToBi 10
Ja00paTOPHHUX 3aHATh Ta TECTOBOTO KOHTPOJIO, TOIIO. 3/100yBadi 3a04HO1 (OpMH 3100yTTSI OCBITH
BUKOHYIOTh II€ W KOHTPOJBbHY poOOTy. Bumorm no ii BHKOHAaHHS Ta BapiaHTH BU3HAYAIOTHCS
METOJIMYHUMH PEKOMEHAIISIMU 0 BHUKOHAHHS KOHTPOJBHUX POOIT, SIKI KOXHHI 3700yBad BHILOT
OCBITH OTPUMY€ y BHKJIaJada y mepio] HacTaHOBHOI cecii. Kpim mporo g0 mociyr 3100yBadiB BUIIOT
OCBITH CTOpPiHKA HAaBYAJIBHOI JUCHUILIIHK Y MOMyIbHOMY CEpeOBUII I HAaBYaHHS, 1€ PO3MIIICHI
Po6oua mporpama AMCHMILTIHE Ta HEOOX1IHI IOKYMEHTH 3 11 HAaBYAJIbHO-METOAUYHOTO 3a0€31eUCHHSI.

3MicT caMOCTiiHHOI pOOOTH CTYAEHTIB dennoi popMu 3100yTTsI OCBITH

Homep e K-cTB
Bua camocriiinoi podoTu
THKHS TOANH

1 OmpairroBanHs TeopeTnyHOro Matepiany 3 Temu T1, miaroroka 7
1o naboparopHoi poboTtu Nel.

2 OmpairoBanHs TeopeTnyHoro matepiany 3 Temu T1. 7

3 OmnpairroBanHs TeopeTnyHoro marepiany 3 Temu T2, migroroBka 5
110 1abopaTopHOi poOoTH N2,

4 OnpairroBanHsi TeopeTnyHoro marepiany 3 Temu T2. 4

5 OmnparirroBanHs TeopeTnyHoro marepiany 3 Temu T2, migroroBka 5
110 1abopaTopHOi poOoTH Ne3.

6 OmnpairroBanHsi TeopeTnyHoro marepiany 3 Temn T2. 4

7 OmnpairoBanHs TeopeTnyHoro marepiany 3 Temu T3, migroroBka 5
110 1abopaTopHOi podoTH Ned,

8 OmnpairoBadHs TeopeTHyHOro Matepiany 3 Temu T3. 5

9 OmnparroBanHs TeopeTuyHoro Matepiany 3 Temu T4, miaroroBka 5
1o naboparopHoi podboTu NoS.

10 OmpairoBaHHs1 TeopeTHYHOro MaTepiany 3 Temu T4. 5

11 OmnparroBaHHs TeopeTuyHoro Matepiany 3 Temu TS5, miaroroska 5
10 1abopaTtopHOi poboTH Nob.

12 OnpairroBanHs TeopeTuyHoro marepiany 3 Temu TS5. 5

13 OmnparroBaHHs TeopeTuyHoro Matepiany 3 Temu T6, miaroroBka 5
10 naboparopHoi poboTu Ne7.

14 OnpairroBanHs TeopeTUYHOro Marepiany 3 Temu T6. 5

15 OmnparroBaHHs TeopeTuyHoro Matepiany 3 Temu T7, miaroroska 6
1o naboparopHoi poboTu Ne§.

16 OnpairroBanHs TeopeTuyHoro marepiaiy 3 Temu T7. 6

17 [TifroroBKa 10 TECTOBOTO KOHTPOJIIO. 2

Pazom: 86

Ha camocriiine ompamoBaHHs 3700yBayiB BHHOCSATbCS BHU3HAYEHI Yy METOJUYHUX
pPEKOMEHaLIAX 10 JTa0OpaTOPHUX POOIT MUTAHHSA 3 KOXKHOI TeMH. KepiBHUIITBO CaMOCTiTHOIO pOOOTOIO
3IIACHIOETHCS BUKJIaJJaueM 3T1JHO 3 PO3KJIaI0M KOHCYJIbTaLlll Y T03aypOYHHii yac.

Bumoru 10 BUKOHaHHS KOHTPOJIBHOI poOoTH (71 3100yBayiB BUIIOI OCBITH 3a04HOI (JOPMHU)
BUKJIa/IeH] B MO/1yJIbHOMY CEepeOBHIII JUIsi HABYAHHS Ha CTOPIHII HABYAJIbHOI AUCIUIITIHH.

6 TexHoJ10Tii Ta METOAN HABYAHHSA
[Iporiec HaBYaHHS 3 TUCHMIUIIHM I'PYHTYETbCS HAa BHUKOPUCTAHHI TPAAMLIMHUX Ta Cy4aCHUX
TEXHOJIOTi Ta METOJ/IB HaBYaHHS, 30KpeMa: JEKIii (3 BUKOPHUCTAHHSAM METOAIB MpOOJIEMHOro Ta
IHTepaKTUBHOIO HaBYaHHS 1 Bi3yanizauii); JsabopaTopHi 3aHATTA (pO3B’sI3yBaHHSA 3a7ad 3
BUKOPUCTAHHSIM METOJIIB KOMIT IOTEPHOTO MOJIEIIOBAHHS, METOIB MPOEKTHOI isSIbHOCTI, aHami3
MpOOJIEeMHUX CHUTYaIlili, MOsSCHEHHS, ITUCKYCisl TOIIO), caMOCTiiiHa pobOoTa (poboTa Haa 3aCBOEHHSIM
7



TEOPETUYHOI 0 MaTepially, MiAroToBKa /10 3aXUCTIB J1a00paTOpHUX POOIT Ta TECTOBOT'O KOHTPOJIIO TOLIO),
3 BUKOPUCTaHHAM 1H()OpMAaIIHHO-KOMIT FOTEPHUX TEXHOJOTIH.

7 MeToau KOHTPOJII0

[ToTOoYHMIT KOHTPOJB 3AIHCHIOETHCS MiX Yac Ja0OpPaTOPHUX 3aHATh, BCTAHOBJIEHHX POOOYOIO
IPOrpamoro i rpadikoM OCBITHBOTO MPOIIECY.

[Ipy 1bOMy BUKOPHCTOBYIOTBCS TaKi METO/IU IIOTOYHOTO KOHTPOJIIO:

— YCHE ONIUTYBaHHS;

— OLIHIOBaHHSA POOOTH CTYAEHTa Ha JIAOOPATOPHUX 3aHATTAX (y4yacTb y OOrOBOpEHHI Ta
PO3B’sI3yBaHH] IPUKIIAIIB 33/1a4 3 BIATOBITHUX TEM), @ TAKOXK 3aXKCT JaOOPATOPHHUX POOIT (OI[IHIOBAHHS
BUKOHAHMX 1HJIMBITyalbHUX POOIT BIAMOBIIHO 10 BapiaHTY, OMUTYBAHHS 3 TEOPETUYHOT YACTUHH);

— TECTOBHI KOHTPOJIb.

[Ipy BUBeAEHHI MiIICYMKOBOI CEMECTPOBOI OI[IHKM BpPaXOBYIOTbCA DPE3YJIbTATH IMOTOYHOTO
KOHTPOJIIO, KU TPOBOIUTHCSA 3 YChOIO Marepially JUCHMIUIIHM Ta CKJIAJAETHCS 3 TECTyBaHHS 3a
TEOPETUYHNMHU IIUTAHHS Ta PO3B’sI3yBaHHS MPAKTUYHUX 33j1a4. 3100yBay BUIIOI OCBITH, IKHI HAaOpaB 3
Oy/JIb-SIKOTO BUy HaBYAJIBHOI poOOTH cymy OaiiB HIk4Yy 3a 60 BiICOTKIB BiJ] MAKCHMAJIBHOTO Oaiy,
BBAXA€THCS TAKHUM, SIKHW Ma€ akaaeMiuHy 3a0oproBaHicTs. JIikBifamis akagemMigHoi 3a00proBaHoCTi 13
CEMECTPOBOTO KOHTPOJIO 3IIHCHIOETHCS 3a rpadikoM, BCTAHOBJICHHM JIEKQaHATOM BiIIOBIIHO 10
«Ilomo>xeHHsI PO KOHTPOJI 1 OLIIHIOBAHHS Pe3yJIbTaTiB HaBYaHHS 300yBaviB BUIIOI ocBiTH y XHY».

8 IoaiTnKka IUCHUILTIHA

[TomiTika HaBYANBHOI MUCIMIUIIHM 3arajloM BHU3HAYAETHCS CHCTEMOIO BHMOT 10 3700yBada
BHIIIOI OCBITH, IIIO TIepe10aYeH] YNHHUMHU TIO0JIOKCHHAMHU Y HIBEPCUTETY MPO OPTaHi3allio 1 HaBYaJIbHO-
METOAMYHE 3a0€3MEeYCHHS OCBITHBOTO IPOLECYy. 30KpeMa, MPOXO/KEHHsS 1HCTPYKTaXy 3 TEXHIKH
OC3IeKu; BiABIAyBaHHSA 3aHATh 3 JUCHUIUIIHK € OOOB’S3KOBUM. 3a OO0’ €KTHMBHUX IPUYHH
(miaTBEpPKEHUX JOKYMEHTAIBHO) TEOPEeTUYHE HABYaHHSA 32 IOTO/KCHHSM 13 JIGKTOPOM MOXKE
BiJOYBaTHUCh B 1HJIMBIAYIbHOMY PEXUMI. Y CHIIIHE ONaHyBaHHS JUCHUIUTIHU 1 pOopMyBaHHS (axoBHUX
KOMITIETEHTHOCTEH 1 MPOrpaMHHUX PE3yJIbTaTiB HaBYaHHS TMependadae HEOOXIHICTh MiJITOTOBKHU JI0
NPAaKTUYHUX 3aHATH (BUBUEHHS TEOPETHMYHOrO MaTepially 3 TeMH, aKTHBHO IpalloBaTH Ha 3aHATTI,
pO3B’sI3yBaTH 3ajayi, OpaTH ydyacThb y MJUCKYCISIX MO0 MPUMHATHX PpIIMIEHb NpU BUKOHAHHI
3100yBayaMu 3a/1ay4).

3n100yBayi BULIOT OCBITH 3000B’s13aH1 TOTPUMYBATHCSI TEPMIHIB BUKOHAHHS yCI1X BHJIIB pOOIT Y
BCTaHOBJIEHI TE€PMIHHM, NepeadadeHux poOOYoI0 MporpamMor0 HaBuasibHOI Aucuuiulinu. Ilpomymiene
nabopatopHe 3aHATTS 3100yBay 3000B’s13aHUH BIANIPALIOBATH Y BCTAHOBJIEHUI BUKJIa/ladeM TEPMIH, ajie
He TI3HiIIe, HiXK 32 JBa TUXKHI 10 KiHIS TEOPETHUHUX 3aHITh Y CEMECTi.

3acBoeHHS 3700yBaueM BUIIOI OCBITH TEOPETUYHOIO MaTepialy 3 JUCIUIUIIHU OLIIHIOETHCS 3a
pe3yJbTaTaMy ONUTYBaHHS IiJ] yac 1a00paTOPHUX 3aHATH, 3aXUCTY BUKOHAHUX JIaOOPaTOPHUX POOIT, a
TaKOX IIJISIXOM TECTYBaHHS 3 TEOPETHYHOTO MaTepiamy.

3n00yBay BHIIOI OCBITH, BUKOHYIOUM CaMOCTIHHY poOOTY 3 ITUCLMIUIIHH, MAa€ TOTPUMYBATHCS
MOJIITUKH JOOPOYECHOCTI: 3a00pOHEH! CNHUCYBaHHS, MIJKa3KH, IJIariat, BUKOPUCTAHHS IUTYYHOIO
iHTeNneKTy (6e3 BIpHOTO IUTYBaHH:). Y pa3i MOpYyLIEHHS MOTITUKY aKaJIeMidHOi J0OpOoYeCcCHOCTI B Oy/Ib-
SIKUX BHJIaX HaBYAJbHOI pOoOOTH 37100yBay BHINOI OCBITH OTPUMYE HE3a0BUIBHY OIIHKY 1 Ma€ TTOBTOPHO
BHUKOHATH 3aBJIaHHS 3 BiJIMOBIIHOT TeMH (BULy poOOTH), 1110 TiepeadadeHi pododotro nmporpamoro. byab-
K1 (OpPMH TMOPYIICHHS aKaJeMI4HOl T0OpOUYeCHOCTI Mij Yyac BUBUEHHS HAaBUAJIbHOI AMCLMILUIIHU HE
JIOMYCKAIOThCS Ta HE TOJNEPYIOTHCS.

VY Mekax BUBUEHHS HaBUaJIbHOI AMCLUMUILIIHY 3/100yBadaM BUIIO1 OCBITH Nepe0aueHO BUSHAHHS
1 3apaxyBaHHS pe3yJIbTaTiB HaBYaHHs, HAOyTHX NUIIXOM HehopMalbHOI OCBITH, IO PO3MillleHI Ha
mwiargopmi  MySolidWorks  (https://my.solidworks.com),  siki  cHOpusitoTb  (QOpMyBaHHSA
KOMIIETEHTHOCTeH 1 MOrIMOJIEHHIO pe3ysbTaTiB HABYAaHHS, BHM3HAYEHMX pOOOYOI0 MPOTpamoro
JUCHMILTIHY (neTanbHime y [1ono)keHH1 Ipo MopsiIoK BU3HAHHS Ta 3apaxXyBaHHs pe3yJIbTaTiB HABUAHHS
3100yBaviB BUIIOi ocBiTH y XHY).



https://my.solidworks.com/

9 OniHBaHHSA pe3y/abTaTiB HABYAHHA 3100yBaviB BUILOI OCBITH Yy ceMecTpi

OriHIOBaHHS aKaJIeMIdYHUX JOCATHEHb 3700yBaua BUIIOI OCBITH 3IMCHIOETHCS BiMOBIAHO 10
«ITonmo>keHHS PO KOHTPOJIb 1 OIIHIOBAHHS PE3y/bTaTiB HABYAHHS 3/7100yBadiB BHINOI OCcBiTH y XHY».
[Ipy mOTOYHOMY OIIHIOBaHHI BHKOHAHOI 3100yBaueM pOOOTH 3 KOXKHOI CTPYKTYpPHOI OJMHUIN 1
OTPMMAaHMX HUM pE3yJIbTaTiB BHUKJAJa4 BHUCTaBJIS€ HOMY IEBHY KUIBKICTH OajiB 13 NMpU3HAYEHUX
P0o60YOI0 IPOTPaMOI0 71 IIHOTO BUY poOoTu. [Ipy 1boMy KOXKHA CTPYKTypHa OJUHHILA (POOOTA) MOXKE
OyTu 3apaxoBaHa, KO 3700yBady HaOpaB He MeHme 60 BiICOTKIB (MIHIMAJIbHHHA PIBEHb IS
MO3UTHUBHOI OIIHKH) BiJl MAKCHMAJIbHO MO>KJIMBOI CyMH OaliB, 10 MPU3HAYEHA CTPYKTYPHIN OJMHHUILI.

Bynb-siki popmu mopy1ieHHs akaeMiqHOT TOOPOYECHOCTI HE JAOITYyCKAIOThCS Ta HE TOJIEPYHOThCSL.

OTtpumanuii 3m100yBadeM 6an 3a 3apaxoBaHUi BUJ HABYAIBLHOT pOOOTH (CTPYKTYPHY OIMHHIIIO)
Tmicyis ii OIiHIOBAaHHS BHKJIa/Jad BUCTABIISIE B €IGKTPOHHOMY JKypHaI OOJIKY YCIIIIHOCTI 3100yBayviB
BUIIO OCBITH. 32 YMOBHM BUKOHAHHS YCiX BH[IB HaBUAIBHOI pOOOTH 3a pe3ysibTaTaMU MOTOYHOTO
KOHTPOJIIO TPOTSATOM BHBYCHHS HaBYAJIBHOI JMCIUILIIHU, BCTAHOBJICHHUX ii PoOouoro mporpamoto,
3100yBay 1eHHOI (hopMH 3100yTTS OCBITH MOXE OTPUMATH MO3UTUBHY MiJICYMKOBY OLIIHKY, SKIIO 3
pe3yabTaTaMy TOTOYHOTO Ta IMiJICYMKOBOrO KOHTpoJiiB HaOepe Bim 60 mo 100 Gami. CemectpoBa
MiZICYMKOBa OIlIHKAa PO3PaxOBYEThCSI B aBTOMATH30BAHOMY pEeXuMi B iH(OpMaIiiiHii migcucremi
«Enextponnuii )xypaam» (IC «EnekTpoHHUN YHIBEpCHUTET») 1 BIIMOBIIHO O HAKOMUYCHOI CyMH OaJliB
BU3HAYAETHCS OI[IHKA 3a IHCTUTYHIHHOIO 1mKajmoo Ta mkanoro €KTC (muB. Tabmmiro
CmiBBiIHOIIEHHS. ..), KA 3aHOCUTLCSA B CK3aMEHAIIHHY BIJIOMICTh, a TaKOX A0 [HAWBITyasbHOTO
HABYAJIBHOTO IUIaHY 3700yBava BUIIOT OCBITH.

CTpyKTypyBaHHS JUCHUILIIHA 32 BUJIaMH HABYAJIbHOI POOOTH i OIHIOBAHHA Pe3yJ/IbTATIB
HABYaHH{ 3100yBayviB BUILOI OCBiTH dennoi dopmu

Kountpoabni

AyauTopHa podora 3axX01H

CemecTpoBHii KOHTPOJIb

JlaGopaTopHi 3aHATTS
(MiHIMYM — 8 KOHTPOJILHUX TOYOK) Tecrosuii

3amik
KOHTPOJITb
Nel | Ne2 | Ne3 | Ne4 | Ne5 Ne6 | Ne7 | Ne8
KinbkicTh OaiiB 3a BUJ HaBYaJIbHOI pOOOTH (MIHIMyM-MaKCHUMYM)
6-10 | 6-10 | 6-10 | 6-10 | 6-10 | 6-10 | 6-10 | 6-10 Pazom Ganis
48-80 12-20 60-100"

Hpumimxa : “3a Habpany 3 6y1b-9KOr0 BHIy HABYATHLHOI POOOTH 3 AUCHUILIIHU KiTbKiCTh GaIliB, HIXKUE
BCTAHOBJIEHOTO MIHIMYMY, 37100yBay OTPUMY€ HE3a/10BIJIbHY OLIIHKY 1 Ma€ i epe3/1aTu y BCTAHOBJICHUN
BHUKJIa/IaueM (JIeKaHOM) TepMiH. [HCTUTYIIIiHA OIlIHKA BCTAaHOBJIOETHCS BIAMOBIAHO N0 TaOIUII
«CniBBiAHOIICHHS IHCTUTYHIIHOI IIKAJH OLIHIOBAHHA i IKaau oniHoBaHHsA EKTC».

CTpyKTypyBaHHS JUCHUILIIHA 32 BUJIAMH HABYAJIbHOI POOOTH i OIHIOBAHHA Pe3yJ/IbTATIB
HaBYaHHA 3100yBayviB BHILOI OCBiTH 3a0uyHoi hopMu

Camocriiina, inguBinyaasna | Kourpoabni | CemecTpoBuii
AyauTopHa podorta
pobora 3ax0aM KOHTPOJIb
JlaboparopHi 3aHATTA KonTponbhaa podota .
TecroBuit .
ki 3 KOHTPOJIb 3anix
KICTb axucT

Nel Ne2

BHKOHAHHS pobotu

KinpkicTh GaniB 3a KOKHUHN BUJ HaBYAIbHOI pOOOTH (MIHIMYM-MaKCUMYyM)

12-20 12-20 18-30 6-10 Pazowm 6aiis
24-40 24-40 12-20 60-100
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OuiHIOBaHHA AKOCTI BAKOHAHHS KOHTPOJIbHOI po00TH 3100yBa4yiB BUILOI OCBITH
3aounoi popmu

KontponbHa poOoTa mependadae BUKOHAHHS TPbOX MPAKTHYHHUX 3aBJIaHb, BIJIMOBIIHO 10
BapiaHTy. 3MICT 3aBJlaHb HaBEJEHO B METOJUYHHMX PEKOMEHJaliax y MoIylbHOMY CepelOBUII IS
HaBuaHHg. OdopmileHHsT poOIT, 0 BUKOHYIOTBCS 3a nomomoroto iHcTpymeHTiB SOLIDWORKS,
MIPOBOJMTHCS B aBTOMATH30BAaHOMY PEKMMI MUISIXOM BUKOPHCTAHHS CTaHIAPTHOTO (DYHKIIOHATY 3
oopmieHHs 3BITIB 3 MPOBEACHUX po3paxyHKiB y Microsoft Word. Ilpu omiHioBaHHI KOHTPOJIBHOT
poOOTH BpaxOBYIOTHCS SKICTH ii BUKOHaHHs (MakcuMyM — 30 GaitiB) Ta 3axuct (Makcumym — 10 6amiB),
TOOTO SIKICTh BHKOHAHHS KOJKHOTO 3aBIAaHHS OLIHIOIOTHCI MakcuMaibHo 10 Oamamu, a 3arajabHa
MaKkcHUMalibHa cyma 6aiiB 3a Bci Tpu 3aBnanHs — 30. Kpurepii omiHIoBaHHS KOHTPOJIBHOI poOOTH:

Taoauus — Po3noais 6ajiB MixK 3aBJaHHSIMM KOHTPOJILHOI po00TH 3100yBa4Ya BHIIOI OCBITH

JIJ151 KOKHOTO OKPEMOro BHY 3aBl1aHb
Bunu 3aBaannp MiniManabHu# IToTenuiiini Mo3UTHBHI MaxkcuMajbHHI
(nocratHiii) 6an 0aau” (cepenniii 6a.) (BUCOKMIT) Oan
[Tpaktuyni 3aBmans Nel 6 8 10
[TpakTuni 3aBganHs Ne2 6 8 10
[TpakTryni 3aBnanHs Ne3 6 8 10
Bcnoro 0aaiB 18 24 30

Hpumimka. “Iozumuenuit 6an 3a KOLMpoJbHY podomy, eiominnuil ¢id minimanvrozo (18 6anie) ma maxcumanvrozo (30
oanie), 3naxooumucs ¢ mexcax 19-29 6anie ma po3paxogyemupcsa Ak cyma 6aie 3a yci cmpyKmypHi enemenmu
(3aé0annsn) KOHMPOLHOI podomu.

KoxHe 3aBIaHHs KOHTPOJIBHOT poOOTH 3700yBayua BUIIOI OCBITH OLIIHIOETHCS 3 BUKOPUCTAHHAM
HWK4YeHaBeneHuX y Tabnuuyi Kpumepiie ouiHI06AHHA HAGYANLHUX O00CAZHEHb 3000ysaua GuUULOT
ocgéimu (110J10 BU3HAYECHHS JOCTaTHHOTO, CEPEAHBOIO Ta BUCOKOTO PIBHS JOCATHEHHS 3700yBaueM
3aruranoBanux [IPH Ta chopmoBaHnX KOMIETEHTHOCTEH).

OuiHBaHHs HA J1a00OPATOPHUX 3AHATTAX

Orminka, sSiKa BHCTABIIIETHCS 3a JTAOOpAaTOpPHE 3aHSTTS, CKIANAEThCA 3 TAKUX EJIEMEHTIB: YCHE
OMUTYBaHHS 3/100yBaviB BUIIO1 OCBITH HA 3HAHHS TEOPETUYHOTO MaTepiany 3 TeMU; BiIbHE BOJOIIHHS
3100yBavyeM CIelialbHOI TEPMIHOJIOTIEO 1 YMIHHS TpodeciiiHO OOTpyHTYBATH NPUHHSATI PILLIEHHS TPU
PO3B’A3yBaHHI 3a/lay; OILIHIOBaHHA PoOOTH 3/100yBaya Ha JIAOOPATOPHUX 3AHATTAX Ta BUKOHAHUX
1HIUBIIyaTbHUX POOIT BIAMOBIIHO IO BapiaHTY; 3aXUCT Ja0OpaTOPHUX POOIT.

[Tpu oriHIOBaHHI pe3yJbTaTiB HaBUaHHs 37100yBaviB BUILOT OCBITH Ha JaOOPATOPHUX 3aHATTSIX
BUKJIa/Ia4 KOPUCTY€ETHCS HABEACHUMH HIDKYE KPUTEPISIMH:

Taoauus — Kpurepii onliHiOBaHHSI HABYAJIbHUX JIOCATHEHD 3100yBa4Ya BHIIOI OCBIiTH

Ouinka Ta piBeHb
JOCATHEHHS
3100yBavemM

3anaaHoBanux INPH

Ta cpOpMOBAHHUX

KOMIIETEHTHOCTell

Y3arajibHeHui 3MicT KpUTepisi OLiHIOBAHHSA

3n00yBay BHUIIOI OCBITH TIJIMOOKO 1 y TOBHOMY OOCS31 OHaHyBaB 3MICT
HaBYAJIbHOTO MaTtepialy, JErko B HbOMY OPIEHTYETHCS 1 BMUJIO BUKOPUCTOBYE
MNOHATIMHUNA amapar; yMmi€ MOB’SI3yBaTH TEOPII0 3 MPAKTUKOIO, BUPIIIYBaTH
NPAKTHUYHI 3aBJIaHHS, BIIEBHEHO BHCJOBIIOBATH 1 OOIPYHTOBYBAaTH CBOI
cy/keHHs. BigmiHHA oIliHKa mependadae JIOTIYHUN BUKIIAJ BIAMOBIII MOBOIO
BUKJIalaHHA (B yCHIN a00 y MICHhMOBIH popmi), TEMOHCTpY€E TEOPETHYH] 3HAHHS
Ta MPAaKTUYHI YMIHHS B 3aCTOCYBaHHI METO/IiB KOMIT IOTEpPHOTO MOIETIOBAHHS
Ta aHaii3y, IO peai3oBaHi y cucreMi imkeHepHoro aHamzy SOLIDWORKS
Simulation, 3 BpaxyBaHHSM SIKICHOTO O(OpPMIIEHHS 3BITIB 3 O(OPMIICHHS
PO3B’sI3KIB 1H)KEHEPHO-HAYKOBHX 337ad. 3100yBau HE Bara€ThCsl PU BUIO3MIHI

BinMinHO (BHCOKMIA)
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3allUTaHHs, BMIi€ POOUTH JIETabHI Ta y3arajibHIOIOYI BHCHOBKH, JEMOHCTPYE
MIPAaKTUYH1 HABUYKHY 3 BUPIIEHHS (axoBuX 3aBaaHb. [Ipu BIAMOBI I TOMyCTHUB JIBI—
TPY HECYTTEBI HOXUOKU.

3n00yBay BUILOI OCBITH BHSIBHB IOBHE 3aCBOEHHS HABYAJIHHOIO Marepiaiy,
BOJIOJII€ TIOHATIHHUM amapaTtoM, OpPIEHTYEThCS Y BHBUEHOMY Marepiaii;
CB1JIOMO BUKOPHCTOBY€ TEOPETUYHI 3HAHHS JIJIsl BUPILICHHS MPAKTHYHUX 33/1a4;
BHKJIQJl BIJTOBIJI TPAMOTHHM, ajie y 3MicTi 1 GopMi BIAIOBiII MOXYTh MaTH
MICII€ OKpeMi HETOYHOCTI, HEUITKI ()OPMYJTIIOBaHHS MPaBUJI, 3aKOHOMIPHOCTEH
Toio. Binmosink 3100yBayda BUIOT OCBITH OYyAy€ThCS Ha OCHOBI CAMOCTIMHOTO
MUCIEHHs. 3100yBay BUILOI OCBITH Y BIAMOBIAL TOMyCTUB JABI—TPH HECYmmeei
HOMUJIKU.

JloOpe (cepenniit)

3n00yBay BUILOT OCBITH BUSIBUB 3HAHHS OCHOBHOT'O IIPOTPaMHOTO MaTepiaiy B
00cs131, HEOOXITHOMY JIJIS TIOJIAJIBIIIOTO HAaBYaHHS Ta MPAKTUYHOI JTIsTILHOCTI 32
npodeci€ero, CpaBIIEThCS 3 BAKOHAHHSIM NPAaKTUYHUX 3aBJIaHb, TIEpe10aueHIX
nporpamoro. SIk mpaBwiio, BiIMOBIIb 3700yBaya BUIINOI OCBITH OyIyEThCS Ha
PiBHI peNpOyKTUBHOTO MHUCIICHHS, 3100yBa4 BUILOI OCBITH Ma€ C1a0Ki 3HAHHS
CTPYKTYpPH HaBUQJIBHOI JHMCIUIUIIHU, JOIMYCKAa€ HETOYHOCTI 1 cymmeei
MOMUNIKU Y BIJNOBiJi, Bara€ThCsi NPH BIIMOBIJI HA BHIO3MIHEHE 3allUTAHHS.
Pazom 3 TuMm, HaOyB HaBUYOK, HEOOXITHUX [UIi BHKOHAHHS HECKJIAHUX
MIPAKTUYHMUX 3aB/aHb, K1 BIIMOBIIAIOTH MiHIMAJIBHHM KPUTEPISAM OIIIHIOBAHHS 1
BOJIOJIi€ 3HAHHSIMHU, IO JO3BOJIIIOTH HOMY ITi1 KEpiBHUIITBOM BHKJIa/[ada yCYHYTH
HETOYHOCTI Y BIIOBII.

3a10BUILHO
(mocTatHii)

3m00yBau BHIIOI OCBITH BUSIBUB PO3pI3HEHI, O€3CHCTEMHI 3HAHHS, HE BMi€
BUAUIATH TOJIOBHE 1 APYropsiiHE, IOMYCKAE€ThCS TOMWJIOK Y BH3HA4YeHHI
HOHSTb, IEPEKPYyUYe IX 3MICT, XaOTUYHO 1 HEBIIEBHEHO BUKJIAJIa€ MaTepiai, He
MOX€ BHKOPHCTOBYBATH 3HAaHHS NpPU BHPIIICHHI NMPAaKTUYHUX 3aBAaHb. SIK
NPaBUJIO, OIIHKA «HE3aJ0BUIHHO» BHUCTABISETHCS 31100yBaueBi BUIOI OCBITH,
KW HE MOXXE NPOJOBXUTH HaBYaHHSA 0€3 TOATKOBOI poOOTH 3 BUBYCHHS
HaBYAIBHOT TUCIHILTIHH.

Hes3agoBiisHO
(HemocTaTHI)

OuinoBaHHS pe3yJbTATiB TECTOBOIO KOHTPOJIIO

Tect 3 TeOPEeTUYHOI IPOrpamMu Kypcy, sIKuil nepeadadeHnit poooyoro MporpaMoro JJist CTyIeHTIB
NeHHOi (opMM HaBUaHHS, CKJIANA€ThCA 13 25 TECTOBUX 3aBJaHb. MakcuMasibHa cyma OailiB, SIKY MOXe
HaOpaTu CTY/EHT 3a pe3yJbTaTaMM TeCTyBaHHs, ckiaae 20.

BianoBigHO 10 HaBeAEHOT HUXK4Y€E TaOIUII CTPYKTYpyBaHHs BUAIB HaBUYaJIbHUX pOOIT, 3700yBay
3aJIe’KHO BiJ] KUIBKOCTI MPaBUJILHUX BIANOBiAEH Moxe oTpumatu Bif 12 1o 20 Gauis:

Ta6musi — Po3nosin 6amiB B 3a/1€2KHOCTI Bi/l HAIAHUX MPABUJIbHUX BiNOBiIell HA TECTOBI 3aBIaHHS

KinbkicTh npaBuIbHUX BiAMOBiAEH 1-13 14-16 17-22 23-25
BincoTok npaBuiIbHUX BIAMOBiAEH 0-59 60-74 75-89 90-100
Kinekicte Oanis - 12 16 20

Ha tectyBanusi BimBomuThCcs 25 xBuiuH. [IpaBuiibHI BiAMOBiAI CTYJIEHT 3amlKCy€ y TaJlOHI
BinoBiAel. TecTyBaHHS MPOBOIUTHCS B OHJIANH pexxuMi y MoTyJIbHOMY CepeJOBHIL /1JIsl HABUAHHS Ha
CTOPIHIL HAaBYAJIbHOI AUCHUIUTIHYU. TecTyBaHHs 3100yBayiB BUIIOI OCBITH Y MOIyJIbHOMY CE€peOBHUIIT
JUIS HAaBYAaHHS AaBTOMATHYHO OIIHIOIOTHCS 3a KPUTEpisMHU, HaBeACHUMH Yy Tabmuui Bume. [Ipu
OTpUMaHHI HETaTUBHOI OIIIHKH TECT CJiJl Iepe3jaTi y BCTAHOBJICHOMY HOPSIIIKY.

OuiHoBaHHs pe3yJbTaTiB ceMeCTPOBOr0 KOHTPOJIIO (3aiK)

[TincyMKoBa cemMecTpoBa OLlIHKA 3a IHCTUTYLIHHOIO mKasoo 1 mkaiow €EKTC Bu3HauaeThes B
aBTOMAaTH30BaHOMY PEXHMI IiCIIsl BHECEHHS BUKJIa1adeM pe3yJIbTaTiB OL[IHIOBaHHS y Oasax 3 ycix BUIIB
HaBYaJIbHOT pOOOTH J10 €IeKTPOHHOTO KypHairy. CriBBIAHOLIEHHS IHCTUTYLIHHOT IIKAJIU OL[IHIOBaHHS 1
mkanu oniHtoBanHa €CKTC HaBeneHi Huxk4ue y Tabnuili «CniggionouteHua...».
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Taoauus — CniBBiIHOIEHHS IHCTUTYWIHHOT IKAJIY ONiHIOBaHHA i uKajau ouniHioBanasa €EKTC

. N IncTuryniiina mxana (Onuc piBHS 10cATHEHHSA 3100yBayeM BHIIO1
Ouinka PeiiTunrosa . . .. .
C€KTC ———r OCBI:TH 3AaIJIAHOBAHHUX PE3yJIbTaTIB HaB"la.l-‘IJHH 3 Haj;'-laﬂ.l)HOI AUCIHHUILIIITHA

3anik Icnut/nudepennifioBanmii 3a7ik
Biominno/Excellent — BUCOKMII  piBEHb  JOCSTHEHHS
3aIJTAHOBAHWX  PE3YJbTATiB  HABYAHHA 3  HABUYAIBHOI

A 90-100 JUCLUMIUTIHM, IO CBIAYUTH Mpo Oe3yMOBHY T'OTOBHICTh

3100yBavya 10 TOJMAJBIIOr0 HaBYaHHS Ta/abo mpodeciitHol
o JUSTTBHOCTI 32 (haxom
B 83-89 § Joope/Good — cepenniii (MakCUMaJbHO JOCTaTHIM) piBEHb
S JNOCATHEHHS ~ 3aIUTAHOBAaHUX  PE3yJIbTATiB  HABYAHHS 3
C 73-82 &, | HaBUaNBbHOI JUCHLUILUIIHM Ta TOTOBHOCTI [0 IIOJAIBIIOrO
S HaBYaHHS Ta/a00 npodeciifHOi AisUTBHOCTI 32 axom
D 66-72 3aoosinvnol/Satisfactory — HasiBHI MiHIMaIbHO JOCTATHI JIs
MOJAJIBIIIOTO HaBYaHHsS Ta/abo mpodeciiHol iIBLHOCTI 3a
E 60-65 (haxoM pe3ynbTaTH HABYaHHA 3 HABYAILHOI JUCLUILIIHH
o He3zaoogineno/Fail — Hwuska 3amaHOBaHMX —pe3yJbTaTiB
= HaBYaHHS 3 HABYAIHHOI IUCIUTUTIHE BiJCYTHs. PiBeHb HAOyTHX

FX 40-59 g pe3yJIbTaTiB HABYAHHA € HEIOCTATHIM Ui IOAAIBIIOrO

§ HaB4YaHHs Ta/ab0 npodeciitHoi misyIbHOCTI 3a haxom

F 0-39 é} He3zaooeinvno/Fail — PesynbTaTn HaBUaHHS BiACYTHI

CemecTpoBHli 3aiK BHCTaBJSIETHCS HA OCTAaHHBOMY 3aHATTI 32 YMOBH SIKIIO 3arajibHa Cyma

0aiB, sIKy HAKOTIMYMUB 37100yBay 3 JUCIUILIIHY 32 Pe3yJIbTaTAMU HOMOYHO20 KOHTPOIIIO, 3HAXOAUTHCS
y Mexax Big 60 1o 100 6amnis. [Ipu oMy 3a IHCTUTYIIHHOIO IITKAJIOK0 CTABUTHCS OIIHKA «3APAX06AHO,
a 3a mkanow €KTC — OykBeHe MO3HaUEHHS OLIHKH, 1110 BIANOBigaE HaOpaHii CTyAEHTOM cyMi OaniB
BIIMOBIAHO N0 TaOmuili «CniggioHouieHHA...». TIpucyTHicTh 3700yBada y IbOMY BHIIAJKy HE €
000B’SI3KOBOIO.

NownkEwWw

*®

10.

1.

12.

13.

10 ITuTanHs A1 CAMOKOHTPOJIIO Pe3yJIbTATIB HABYAHHA

ITpu3HayeHHs Ta epeBark MOyJliB CKIHYEHHO-EJIEMEHTHOI'0 aHali3y B CUCTeMaX TBEPAOTLUILHOTO
MIPOEKTYBaHHSI.

Sx axtuByBatm SOLIDWORKS Simulation y cuctemi aBTOMaTH30BaHOTO IPOEKTYBAHHS
SOLIDWORKS?

OnuuriTh 3arabHUM NOpsAA0K BUKOHaHHA AociikeHHs y SOLIDWORKS Simulation.

Hasgits Tunu gocaimxenas SOLIDWORKS Simulation.

SIKi pe3ynbTaTH OTPUMYIOTh NP po3paxyHkax Ha MilHICTh y SolidWorks Simulation?

Ha3BiTh BU3HaUEHHS TAKMX OCHOBHUX MOHATH: HANPY>KEHHS, MOYJIb PY>KHOCTI, MEKa TEKY4O0CTi1?
SIKi OCHOBHI [OMYIIEHHsS, L0 MPUUMAIOTHCS B JIIHIKHOMY CTaTHYHOMY aHaii3i METOAOM
CKIHYEHHHX €JIEMEHTIB?

Yu MokHa B JTIHIMHOMY CTaTUYHOMY aHaJi3y BpaxyBaTu eeKT iHepuii Ta 1emMrQyBaHH:?

Sxi xputepii BIAMOB BHUKOPHCTOBYIOThCS INpU MpoBeneHHI po3paxyHKiB B SOLIDWORKS
Simulation?

o cnpuuuHUTH 301IbIIEHHS KUIBKOCTI €JIEMEHTIB CITKM AJis JAeTaji B MpoIleci MpOBEIEHHS
PO3paxyHKy Ha MilIHICTh?

Sxwuii TUTI CKIHUEHHO-EJIEMEHTHOI CITKH JIOIITPHO BUKOPUCTOBYBATH TIPH MTPOBEACHH] PO3PaXyHKIB
JUIsL €IEMEHTIB METAJIOKOHCTPYKIIiH — 3BapHUX JeTanen?

SAxuit iHcTpymeHT SOLIDWORKS Simulation ciif BUKOpUCTOBYBATH JUIsl BUSHAYEHHS! 3HAYEHb
pe3ybTaTiB y MEBHUX MICISIX (By37ax) Mozeni 3a gornomororo SOLIDWORKS Simulation?
CKUIbKM MOCTYHNAJIBHUX CTYINEHIB BUIBHOCTI OOMEXYETHCS 3arajioM JUIsli TBEPAOTLIHHOTIO
ckiH4YeHHOro eneMeHnTa (Solid)?
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14.

15.

16.
17.

18

20.

21

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Yu OynyTh KOPEKTHUMHU Pe3yJIbTaTH PO3PAXyHKY METOIOM CKIHUEHHUX €JIeMEHTIB JUIs JIiHIHOTO
CTATUYHOTO aHATI3Y, SKIIO pO3paxOBaHa BEIMYHHA MEepeMilieHHs Oye epeBUIlyBaTH rabapuTHI
po3mipu netani?

CKIJIbKH CTYIIEHIB BUTBHOCTI OOMEXKYETHCSI JIJIs1 KOYKHOTO By3Jla OAJIOYHOTO CKIHUEHHOTO eJIeMEHTa
(Beam)?

CK1JIbKH BY3JIOBHX TOYOK ITOTPIOHO, IIIOOW pO3paxyBaTH eleMeHT GepMOBOi KOHCTPYKIIIT (truss)?
B domy pisnuns Mik crnocobdamu 3akpirmieHHs Fixed ta Immovable mis enemenrta ¢epmoBoi
KOHCTPYKIIi?

. CKUJTBKH CTYIICHIB BIJILHOCTI Ma€ B pO3PaxyHKOBIH MO/IeJI KOKHUN BY30J1 (hepMOBOI KOHCTPYKIIIi?
19.

Uu € pi3HUI MDK eleMEeHTaMH OaJouHuX KOHCTpyKuid (Beams) ta ememeHTamu (epMOBHX
koHcTpyKuii (Truss), TOOTO UM MOKHA, HaMpUKIAI, GepMOBY KOHCTPYKIIIO 3aJaTH OATOYHHUMH
eJIeMEHTaMu?

Uu MorkHA 3ac00aMHM JIIHIHHOTO CTATUYHOTO aHaIi3y po3paxyBaTu (hepMOBY KOHCTPYKIIiIO, Ha SIKY
i€ iHepIiiHe HaBaHTaKEHHS?

. SIki pe3ynbpTaTH pO3paxyHKiB JOCTYITHI JiJIsi OOJITOBOTO 3'€ THAHHS?
22.

SIKI10 MOJIeNh HE € IOBHICTIO MIPY>KHO0, TOOTO Yy BUITAJKY 3HATTS HAaBAaHTAXXCHHS HE TIOBEPHETHCS
y BHUXIJHE I1OJIOKEHHS, Y1 MOXKHAa KOPEKTHO IPOBECTH ii PO3paxyHOK 3a JOMOMOTIOK JIIHIHHOTO
CTaTHYHOTO aHAI3y?

3a AKMM KpUTEpIEM pO3paxOBYIOTh KPUXKI MaTepiayii, sKi O PI3HOMY ONHUPAIOTHCS PO3TATY Ta
CTHCKY Ta HE MalOTh Ha KpUBOi Aedopmallii BUPaKEHOTO TUISTHKH TEKY4JOCTI.

Yu € moxuictb y SOLIDWORKS Simulation BUALIATH 1HIIUM KOJIBOPOM Ti OONTOBI 3’ €THAHHS,
K1 320€31evyI0Th HIKINH Koe(illieHT 3amacy MII[HOCTi, HIXK TOM, 10 3aJlaHii KOpUCTyBadeM?
Uu € HeoOX1AHICTh IS CKIAJAIbHUX OJUHHIIL 3aBaHTaKyBaTH 3 016mioTekn Toolbox kpinuibHI
nerani (0ONTH, TBUHTH, TAMKH), 3 METOIO MPOBEACHHS PO3PaXxyHKy TaKUX pi3bOOBHX 3’€JHAHb HA
MILHICTE?

SIK mociimKeHHs MPOEKTYBAHHS JI03BOJISIE aBTOMATHU3YBATH MPOIEC ONMTUMI3aIlii KOHCTPYKILi?

Yu MOKHA B ONTHUMI3aLIHHOMY JOCIIJKEHHI IPOEKTYBAHHS BU3HAYMTH OHA OJIHY MeTy?

Axum guaom B SOLIDWORKS Simulation peanizoBana omtumizarisi mapaMeTpiB MoOJeNeH 3a
JIOTIOMOTOI0 TUCKPETHUX 3MIHHUX?

SIki mapameTpu CITKM MOYKHa BapilOBaTH MpPH CTBOpPeHHI cTBOproeThes citka y SOLIDWORKS
Simulation?

Uu MO’KHa BUKOPUCTOBYBATHU PI3HI TUIM MaTepiaiiB sk mapametp ontuMizanii y SOLIDWORKS
Simulation?

SIK 3MIHUTBCS BEJIMYMHA MTEPEMIILIEHB M1/ JI€10 CUJIH, SKILO BETUYMHY L1€i CUIIN 30UIBIIUTH BJIBIYI,
SKILO CITKA MPU IIbOMY HE 3MIHUTBCS?

UuMm 1nukiigyHa cuMmeTpis npu pospaxyHKy gnetaned mammH y SOLIDWORKS  Simulation
BiJIPI3HAETHCS BiJ] OCECUMETPUYHOI?

Ha sxux kpurepisx BimmMoB Y SOLIDWORKS Simulation 6a3yerbcst po3paxyHOK KoedirieHTa
3amacy minHocTi (FOS — Factor of Safety)?

SAxi kpurepii B SOLIDWORKS Simulation Halikpale miaxoasrtb s NEpeBIpKM Ha MIIHICTb
IUTACTUYHUX MaTepiaiB?

[Tlimuac mposenenHs pochimxeds B SOLIDWORKS Simulation, yn MoxyTe B Tmporeci
HaBaHTAaXXEHHS JeTali 3MIHIOBAaTUCh TPAHUYHI YMOBH — 32 BEJINYMHOIO Ta HANPSIMKOM?

Uu moxna 3a monomororo SOLIDWORKS Simulation cTBOpuTH HEpIBHOMIPpHUN THCK CHJIM Ha
rpaHb JETai, [0 BU3HAYAETHCS BIMOBIIHUMHU KOe(illi€HTaMH MOTIHOMA APYTOTo MOPSAKY?

Uu MoxkHa entopH pe3ynbrariB, orpuManux y SOLIDWORKS Simulation, npenctaButil y BUTISI1
JiHiM a60 Toyok? SIKIIO Taka, TO SKMM YHHOM L€ pealli3yeThCsl.

Uu OyayTh 1IEHTUYHUMH pPE3YyJbTaTH PO3pPaXyHKIB OOOJIOHKOBUX KOHCTPYKIIN, OTpUMAaH1 JUIs
BEPXHIX Ta HUXKHIX MTOBEPXHIX?

Uu € pizHuI MK rpaHnyHuMH ymoBamu Fixed (3adikcoBanuil einemeHT) Ta HepyxoMuil 0e3
nepemimens (Immovable, no Translation) a1t TBepAOTIIBHUX CKIHYEHHUX eneMeHTiB (Solids)?
Sxi kpurtepii B SOLIDWORKS Simulation naiikpaie miaxoasTh s HEpeBIpKH Ha MIIHICTb
IUTACTUYHUX MaTepiaiB?
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41. Yu moxna B SOLIDWORKS Simulation cTtBoputy citky Mozeni 3 KOMOiHAIi€l0 TBEPAOTIIFHUX,
000JIOHKOBUX 1 OAJIKOBHX €JIE€MEHTIB?

42. SIxi TN CKIHYCHHUX €JIEMEHTIB MOKYTh BUKOPUCTOBYBATHCh IS MOJIENIEH, IPU CTBOPEHHI SIKHX
BUKOPHUCTOBYBAJIUCH IHCTPYMEHTH MOJICITIOBAHHS IIOBEPXHIMH?

43.Yu citka OOOJOHKOBHX €JIEMEHTIB Ui JIETajeil 3 JUCTOBOTO METaly AIMCHO T€HEpYeEThCS Ha
MMOBEPXHi, [0 PO3TaIlIOBaHA B CEPEAMHHIN TOBEPXHI 000JOHKN?

44. Slxmo BUOpaTH JeKiNbKa IpaHe neTani 1 MPUKIACTH 0 HUX CHIy NMEeBHY cuiry. Uu 3aranbHe
HaBaHTAXXCHHS Ha JeTaib OyJie JOPIBHIOBATH BEIMYMHI IIi€i CHIIM, YA TaKe HABAaHTAXCHHS Oyie
MPUKIIAICHE HAa KOXKHY I'PaHb?

45. YUu no3BOJISiE HASBHICTh CUMETPIi y JIeTalli 3MEHIIUTH 00CAT pO3PaxyHKIB METOJOM CKIHYEHHUM
€JIEMEHTIB?

46. SlxuM € 3B’S130K MK HABaHTKEHHSIMH Ta BUKJIMKAHOIO PEAKIIIE€I0 TIPH MPOBEICHHI pO3PaxXyHKIB B
MeXKax JIIHIHHOTO CTaTHYHOTO aHaJIi3y METOJI0M CKIHYCHHHUX €JIEMEHTIB?

47. JInst 9or0 BUKOPHUCTOBYEThCs iHCTpYMEHT Probe (o) y SOLIDWORKS Simulation?

48. Yn BiAPIZHAETHCSA KOHCTPYKTOpPChKA MOJenb neraii, po3pobiena y SOLIDWORKS Big momeni
PO3paxyHKOBOI, sIKa BUKOPHCTOBYETHCS Uil MPOBEJICHHS 1HXEHEPHOro aHamiizy? SIKimo Tak, To
SIKUM YUHOM?

49. SIxuM YMHOM TPOBOJUTHCS BU3HAUYCHHS 3MIHHHX JUIS CIICHAPIiB MPOEKTYBAaHHS?

50. Yu moxxna B8 SOLIDWORKS Simulation cTBopuTH CiTKy MoJeni 3 KOMOIHAII€0 TBEPAOTIIbHHUX,
000JIOHKOBHUX 1 OTKOBHX €JI€MEHTIB?

11 HaB4yaJnHO-MeTOIUYHE 320e3MeYeHH

OcsiTHil mpouec 3 aucHUIUIIHA «CHUCTEMH 1HXXEHEPHOTO aHali3y» MOBHICTIO 3a0e3MeUYeHHi
HEOOX1THIMH HAaBYAJTbHO-METOIMIHIMH MaTepiajaMH, 0 po3pO0JIeHI aBTOPOM KypCy Ta sIKi BUIaHI K
B NANEPOBOMY, TaK 1 B €NEeKTPOHHOMY BHUIUIAI 1 HasBHI B HayKoBiil Oi0mioTeri XMeTbHUIBKOTO
HAI[IOHAJILHOTO YHIBEPCUTETY, a TaKOX po3MilieHi B MOJyJIBbHOMY CEpEIOBHIN IS HAaBYAHHS
MOODLE.

1. HaBuaneHuii xypc «CucTeMH IH)KEHEPHOTO aHamizy» (aBTop Kypcy — XapxkeBchbkuii B.O.).
https://msn.khmnu.edu.ua/course/view.php?id=6904

2. XapxeBcbkuil B.O. CucreMu 1HXEHEPHOTO aHaJli3y : METOJIMYHI PEKOMEHAIlll 10 BUKOHAHHS
na0opaTOpHUX POOIT 3100yBadaMu Ipyroro (MaricTepchbKoro) piBHs BHUINOI OCBITH crenianbHocTi G9
«IIpuxnanna mexanikay. XMmenpHunbkuii : XHY, 2025. 129 c.

12 MarepianbHO-TeXHiUHe Ta NporpamMHe 3a0e3neYeHHs JMCLHUILIIHI

IndopmariiitHa Ta KOMII ' FOTepHA NIATPUMKA: CyYacHI EPCOHAIbHI KOMII FOTE€PH AJIsi BAKOHAHHS
JabopaTOpHHUX POOIT 3 KypCy Ta MPOEKTOP Y KOMIT FoTepHOMY Kiaci. HeoOxiqHO HACTymHE JTiIeH31iHe
porpamHe 3a0e3neueHHs:

1) Dassault Systémes SOLIDWORKS 2026 Education Edition (a6o HoBima Bepcis), sika
BKJIIOYA€ cHCTeMY iHXeHepHoro ananizy SOLIDWORKS Simulation;

3) Ilaker nporpam Microsoft Office (B O€3KOIITOBHUX aHajorax He Mpalioe 3B’s3Ka 3
SOLIDWORKS, Ttomy 3amiHa He JOMyCKaeThCs), M0 BKIouyae mporpamu Word (HeoOXigHWHA ams
¢dopmyBanHs 3BiTIB 1151 SOLIDWORKS Simulation) ta Excel (111 mapameTpu3saiiii MammHoOy 11BHUX
KOHCTPYKIIiH).

13 PexomengoBaHa Jiteparypa:
OcHoBHa

1. XapkeBcbkuit B.O. Crucremu 1HXEHEpHOT0 aHaJI3y : METOJUYHI peKOMEHAAIlli 10 BUKOHAHHS
nabopaTopHUX POOIT 3100yBaYaMu APYyroro (MaricTepchbKoro) piBHs BUINOI OCBITH crenianbHocTi G9
«IIpuknaana Mexanikay. XmenbHuLbkui : XHY, 2025. 129 c.

2. KapBanpkuit A. 5. Meron CKIHYEHHHX €JIEMEHTIB Yy 3aJauaX MEXaHIKH CYLUIbHUX
cepenoBuill. JlabopaTopHuli MPAaKTUKyM 3 HaBUadbHOI AUCHUIUTIHU: HaBuanpHuii mocioHuk / A. .
Kapaupkwuii. — Kuis: KIII im. Iropst Cikopebkoro, 2018. — 391 c.

3. Kurowski P. Engineering Analysis with SOLIDWORKS Simulation 2018 / P. Kurowski. CRC
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https://msn.khmnu.edu.ua/course/view.php?id=6904

Press, 2018. — 600 p.
4. Howard W. Introduction to Solid Modeling Using SOLIDWORKS 2021 / W. Howard, J Musto:
McGraw Hill, 2021. — 416 p.

JlonatkoBa

5. Mustapha K. Practical Finite Element Simulations with SOLIDWORKS 2022: An illustrated
guide to performing static analysis with SOLIDWORKS Simulation / K. Mustapha : Packt Publishing.
2022.480 p.

6. Bethune J. Engineering Design and Graphics with SolidWorks 2023, 1st edition / J. Bethune,
N. Brown : Pearson, 2023. — 252 p.

7. Kuang-Hua Chang. Motion Simulation and Mechanism Design with SOLIDWORKS Motion.
SDC Publications, 2024. 224 p.

8. Howard W., Musto J. Introduction to Solid Modeling Using SOLIDWORKS 2022 [18 ed.].
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CUCTEMMU IHJKEHEPHOI'O AHAJII3Y

Tun (cTaTyc) AUCHUILTIHU OO00B’s13K0Ba 3arajbHOI HIATOTOBKHU
PiBens BUILOT OCBiTH Jpyruii (Maricrepcbkuii)

MoBa BuUKJIaJaHHS Ykpaincpka

Cemectp Iepmit

KinbkicTs npusnavyenux kpeautis EKTC 4,0

®Dopmu 3100yTTS OCBITH, JIs1 IKMX BUKJIAIAECTHCS JUCHUIIIiHA OuHna (neHHAa)/3209HA

Pe3ysabTaTn HaBYaHHSA. B pe3ynpTaTi BUBUCHHS AUCHHTUTIHY 300yBayd BUILOi OCBITH IIOBHHEH CHIBOPIO8AMY PO3PAXyHKOBI
MOJIETIi 3a JOTIOMOT0I0 cHcTeMH imkeHepHoro aHanizy SOLIDWORKS Simulation ams mpoBeneHHS MOJETIOBaHHS B MeKax
JIHIHOTO CTaTUYHOTO aHaNli3y, 3aCMOCo8y8amu THCTPYMEHTH KOMIT FOTEPHOTO MOJIEIIIOBAHHS HA OCHOBI METO/y CKIHYEHHHX
€JIEMEHTIB JUIsl aHaJIi3y Hanpy»XeHO-1e()OpMOBAHOTO CTaHy JeTalled MalllMH Ta MAalIMHOOYAIBHUX KOHCTPYKLIH, anarizysamu
YMOBHU pOOOTH Ta XapakTep HaNpyKeHO-Ae(OPMOBAHOIO CTaHy JeTallel y JIHIHHINA MPyXKHIH 30Hi, 8 TAKOXX BMITH OLIHUTH
BIUTMB T€OMETPIil Ha pe3yJIbTaTH PO3PaxyHKIB Ha MIIHICTb Ta )KOPCTKICTh, #p0600uUmY THTEPIIPETALII0 OTPUMAHNX PE3YJIbTaTiB
MOJICIIOBAHHS Ta 6UAG/IAMY HETOUHOCTI, KOHCTPYKTOPCHKI IIOMUIIKM Ta HEY3TO/PKEHOCTI B ICHYIOUMX KOHCTPYKILISX JAeTaiei
MalllMH Ta BY3JIB, HOpi6HI06amY Pi3HI CEHapii Ta KOHCTPYKTHBHI PILLIEHHS 32 PSAAOM KPHUTEpIiiB onTuMizalii, hopmynroeamu
BHCHOBKH Ta MPUHAMAaTH OOTPYHTOBAHI PIlIEHHS IIOI0 ONTHMAIFHOTO BapiaHTy 3 BPaXyBaHHSAM BUMOT 10 KOHCTPYKIIIi.

3MmicT HaBYajdbHOI JucHUIIiHM. Po3paxyHOK, OIliHKa Ta ONTHMI3amis AeTaliell MaIlWH, CKIaJalbHUX OAWHHUIL Ta
MammHOOYAiBHIX KOHCTpyKiit y SOLIDWORKS Simulation. JlocmimKeHHS MPOEKTIB BiTHOCHO 3MIHHHX ITapaMeTpiB.
Po3paxyHOK 3 BUKOPHCTaHHSM Pi3HUX TUIIIB CKIHYEHHHX eJIeMEHTiB. BUBUeHHS ocHOBHHEX eTariB y po6oTi 3 SOLIDWORKS
Simulation. Po3B’43aHHS THITOBHX 3a/1a4 MOJICTFOBAHHS B MEXaX JIIHIHHOTO CTATHYHOTO aHaji3y. OCOOIMBOCTI po3paxyHKy
0aJIOK Ta BUBOAY PE3yJIbTaTiB 3 BUKOPHCTAHHAM CKiHUCHHHX €IIEMEHTIB THITY «beamy. Oco0nmBOCTI po3paxyHKy depM Ta
OTPMMaHHS pe3yJbTaTiB 3 BUKOPHCTAHHSIM CKIHYCHHUX EJIEMEHTIB THIy «truss». Po3paxyHOk O0NTOBHMX 3’€THaHb,
BUKOPHCTAaHHS eJIeMEHTiB-KOHeKTopiB. Opranizanis ontumizaniiaux pociipkens y SOLIDWORKS Simulation 3a
pe3yJibTaTaMy MPOBEACHUX 1HKCHEPHHUX PO3paxyHKiB. CTaTUYHMIN aHai3 300pOK: TIPOBEICHHS PO3PaXyHKIB HA MIIIHICTh Ta
KOPCTKICTh, BU3HAYCHHs Koe(illieHTa 3amacy MIIHOCTI AHalli3 TOHKOCTIHHMUX pe3epByapiB, OCOOJIMBOCTINPHKIAIAHHS
HEepiBHOMIPHOTO HaBaHTa)keHHs. CTaTUYHUIA aHaNi3 feTaneil 3 JMCTOBOr0 MeTally, OCOOJIMBOCTI pO3paxyHKiB 000JIOHKOBHX
KOHCTpYKILii. Po3paxyHOK 3BapHUX METAJIOKOHCTPYKIIH, B T.4. 3 BAKOPUCTAHHSAM CLIEHAPITB IPOEKTYBAHHSI.
IpepexBizuTn — BUXiTHUN KOMIIOHEHT OCBITHBOI IIPOTPaMH.

HocrpexBizntTy — O®II.03 «TexHomnorii Ta ycTaTKyBaHHS pEMOHTY MamIuH (KypcoBHH MpoekT)», OOIL.07
«IlepenmumomHa mpaktukay, ODI1.08 «Keamigikariitaa podoTay.

3amiaHoBaHa HABYAJIbHA AisUIbHiCTH.. MiHIMANEHUEH OOCST HABYANLHUX 3aHSTH B onnomy kpeauti EKTC HaBuanpHOT
JMUCTIHTUTIHA JJIS IPYToTo (MaricTepchKOro) piBHA BUIIO! OCBITH 3a ACHHOIO (HOPMOTO 3100y TTS OCBITH CTAHOBUTH 8 TOJIMH;
Ut 3a09HOI popmu — 2—3 roxuan Ha 1 kpequt EKTC.

®opmu (MeToaH) 3100YTTS OCBITH: JIeKUil (3 BUKOPUCTaHHSAM METOIIB MPOOJIEMHOro Ta IHTEPaKTUBHOTO HABYAHHS 1
Bizyaui3auii); naboparopHi 3aHATTS (pO3B’sA3yBaHHS 3a/ad 3 BUKOPHUCTAHHSIM METOJIB KOMII IOTEPHOTO MOJICIIIOBaHHS,
METO/[iB MPOEKTHOI MisIIBHOCTI, aHaJIi3 MPOOJEMHUX CHUTYaIlii, MOSCHEHHS, TUCKYCIsS TOIIO), CaMOCTiiHa pobdoTta (pobora
HaJI 3aCBOEHHSIM TEOPSTUIHOTO MaTepiany, MiArOTOBKA JI0 3aXKCTIB JJaOOPaTOPHUX POOIT Ta TECTOBOIO KOHTPOJIIO TOIIIO), 3
BUKOPHCTAHHIM 1HPOPMAIiHHO-KOMIT FOTEPHUX TEXHOJIOTIH.

@opMu ONiHIOBAHHSI Pe3y/IbTATIB HABYAHHSI: YCHE OIUTYBAHHS, TECTOBUI KOHTPOIIb, 3aXUCT JIAOOPATOPHHUX POOIT.

Buj cemecTpoBOro KOHTPOJIIO: 3alliK.

HapuaJubHi pecypeu:

1. Xapxepcpkuil B.O. Cructemu iH)XXEHEpHOTO aHAI3y : METOAWYHI PEKOMEHIAIl 0 BUKOHAHHS JIAOOPATOPHHUX POOIT
3mo0yBayamMu Apyroro (MaricTepchbKoro) piBHS BUINOI OCBiTH criemianbHOCTI G9 «[IpuknamgHa mexaHikay. XMeTbHAIBKAH
XHY, 2025. 129 c.

2. Kappaupkuii A. 5. MeTox CKIHYCHHHX C€IEMEHTIB y 3ajjadaX MeEXaHIKM CYHUIbHHX cepemoBuil. JlabopaTopHuit
NPaKTUKyM 3 HaB4ajbHOI aucimiuting: Hauanbuuii nocionuk / A. S1. KapBanpkuii. — Kuis: KIII im. Irops Cikopcbkoro,
2018.-391 c.

3. Kurowski P. Engineering Analysis with SOLIDWORKS Simulation 2018 / P. Kurowski. CRC Press, 2018. — 600 p.

4. Howard W. Introduction to Solid Modeling Using SOLIDWORKS 2021 / W. Howard, J Musto: McGraw Hill, 2021. —416 p.
5. Mustapha K. Practical Finite Element Simulations with SOLIDWORKS 2022: An illustrated guide to performing static
analysis with SOLIDWORKS Simulation / K. Mustapha : Packt Publishing. 2022.480 p.

6. Bethune J. Engineering Design and Graphics with SolidWorks 2023, 1st edition / J. Bethune, N. Brown: Pearson, 2023. — 252 p.
7. Kuang-Hua Chang. Motion Simulation and Mechanism Design with SOLIDWORKS Motion. SDC Publications, 2024. 224 p.
8. Howard W., Musto J. Introduction to Solid Modeling Using SOLIDWORKS 2022 [18 ed.]. McGraw Hill. — 432 p.

9. Nudehi S., Steffen J. Analysis of Machine Elements Using SOLIDWORKS Simulation 2024. SDC Publications. 2024. 558 p.
10. Shir R. Finite Elements Analysis Using SOLIDWORKS Simulation 2024. SDC Publications. 2024. 520 p.

11. SOLIDWORKS Simulation 2025. JloBiakoBa cucTeMa: MaTeMaTH4YHI BHKJIAIKW, MPUKIaaW, BepudikamiifHi 3amadi
[Enextponnmii pecypc]. — Pexxumm moctymy: https://help.solidworks.com/2025/english/solidworks/sldworks/idc_help
helptopics.htm (mara 3BepHenHs: 28.08.2025).

13. MonyneHe cepenosume. URL: https://msn.khmnu.edu.ua/.

14. Enextponna 6i6miorexa. URL: http://library.khmnu.edu.ua/.

Buxisiagau: 10KT. TexXH. HayK, pod. Xapxkerchkuii B.O.

16


https://help.solidworks.com/2025/english/solidworks/sldworks/idc_help_%20helptopics.htm
https://help.solidworks.com/2025/english/solidworks/sldworks/idc_help_%20helptopics.htm
https://msn.khmnu.edu.ua/
http://library.khmnu.edu.ua/

