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MporpamaHaB4YasibHOI AUCLUNIHU
1. OnucHaBYaNbHOI AUCUMNAIHK, iT MeTa, NpegMeT BUBYAHHA Ta pe3y/ibTaTM HaBYaHHA

Komn’tomepHe mo0en08aHHA MemoOOM CKIHYeHUX esieMeHmMi8 € Cy4acHUM MiOXo00oM POo3pPaxyHKY
cmamuy4Hoi ma/yu QUHAMIYHOI Mo8ediHKU 00CAiIOMYy8aHO20 06’ekmy AK peakyil Ha 308HIWHI enausu
Pi3HOI npupodu: MexaHiyHi, mennosi, eneKmpu4Hi, mazHimsi, KombiHosaHi, mowo. Kommn’'tomepHe
MOOEs08AHHA MEMOOOM CKIHYEHUX efieMeHmie WUPOKO 3aCmoco8yeEMbCA Y HAUPiBHOMAHIMHIWUX
2a1y3A8X mexHiKu 8i0 aHanizy cmilikocmi KOHCmpyKuili 0o imimayii nosediHKU Momokie piouHuU Yu 2asy, i,
Ha noyamoK 21 cmonimms, € HEBIO’EMHOK CKAAO0B80K MPAKMUYHO KOHHO20 MEXHIYHO20 MpPOEKMY.
OO0HUM 3 HalibinbW NowupeHUX NPoepamHux 3acobis peanizauyii Mmemoody CKiHYeHUX esieMeHmig8 € nakem
ANSYS.

Po3paxyHKU memoOom CKiHYeHUX enemMeHmis ycrniuHO 30Cmoco8ytomoscsa 8 mamepiasno3Hasyili 2any3i
MOYUHAKYU 3 ME30CKOMIYH020 MacwmabHo20 PpiBHA — pPO3PAXYHOK eeKkmusHUX hi3UYHUX
XapPaKmepucmuK cmpyKmypHoO-HeoOHOPIOHUX mamepianis, imimauyiliHe MoOento8aHHA MEXHOA02iYHUX
npouyecis, aHani3 Nog8ediHKU mamepiasis, K CKAado8oi KOHCMPYKil, mouw,o.

Mpedmemom eue4YeHHA OucyunaiHue npuliomu pPo38°’A3aHHA CcMaHOapmMHux 3a0a4 (mensaosux,
MeXAHIYHUX, 2i0pOOUHAMIYHUX) MemoOOM CKiHYeHUX eneMeHmis 8 npozpamHomy cepedosuui ANSYS.

MemoroducuyunniHu € po38UMOK y cmyOeHmi8 MaKux 3a2aa6HUXKoMmrnemeHmHocmeli:

- 30amHOCMi 3aCMOCY8AHHSA 3HAHb Y MPAKMUYHUX CUMYaUiax;
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30amHoOCMi BUKOPUCMAHHA iIHPOPMAUIlHUX | KOMYHIKAUilIHUX mexHosoz2il;

ma ¢gpaxosux KomnemeHmHocmel:

30amHocmi 3acmocosysamu 8i0nosioHi KinbKiCHi mamemamuyHi, i3u4Hi i mexHiyHi memoou i
Komn’tomepHe rnpozpamHe 3abe3nevyeHHA 0718 BUPIWEHHSA [HMEHEPHUX Mamepiasno3Has4ux
30800Hb;

30amHocmi 3acmocosysamu cucmemHuli nioxio 00 8UPiWEHHA IHH¥EeHEePHUX Mamepiano3Ha8yux
npobnaem;

30amHocmi 3acmocog8ysamu Cy4dcHi memoou Mamemamu4yHo20 ma hi3u4HO20 MOOEsOBAHHS,
00CniOHcteHHA Ccmpykmypu, @Qi3ud4HUX, MEXAHIYHUX, QYHKUIOHAAbHUX mMa MEexXHO02iYHUX
senacmusocmeli mamepiasie 0414 suUpiueHH Mmamepiano3Has4yux npobsaem;

Micna 30CB0EHHA HABYAAbLHOI OucyunaiHu cmydeHmMuU MamMe MNPOOEMOHCMPYBAMU PO3BUMOK
makKuxpe3yabmamie Ha8YAHHSA:

2.

3HaHHA cyyacHUX iHpopmauyiliHux ma KoOMyHIKauildHUX mexHonoeaill

3HaHHA anzopummy 0ii 8 cmaHOapMHuUX NPogeciliHux cumyauiax

3HaHHA 6a308i Ma cy4acHi 3 iH#eHepHUX OUCUUriH

YMIiHHA 8UKopucmosysamu 3HOHHA (YHOAMEHMAnbHUX HAYK HA pieHi, HeobxiOHomy 014
0ocAz2HeHHSA IHWUX pe3ysbmamis 0Cc8imHbOI npozpamu

YMiHHA 80100imu 3acobamu cy4acHuUX iHpopmauiliHux ma KoMyHIikauiliHux mexHosnoaill

YMiHHA 8uKopucmosysamu Memoou (pi3u4HO20 i MaMemMamuyHo20 MOOest08AaHHA 014
CMBOopPEeHHA HoBUX i YOOCKOHAEHHS ICHYOYUX Mamepiasnie, mexHo02ill ix 8U2omoeeHHs
YMiHHA obupamu i 3acmocosysamu npudamHi murnogi memoou 00Cai0HeHHA (aHAAIMUYHI,
PO3PAXYHKOBI, MOOEet08AHHSA, eKCriepUMeHManbHi); MPasusabHO iHMepnpemysamu pe3ysasmamu
makxux 00cnioxeHb ma pobumu 8UCHOBKU

YMiHHA  3Haxo0umu nompibHy iHGopmayito y  aimepamypi, KOHCynbmysamucs i
BUKOpucmosysamu Haykosi 6a3u 0aHUx ma iHWwi e8i0nosioHi O0xcepena iHopmayii 3 memoro
0emasbHO20 8UBYEHHSA | OOCNIOHEHHA IHHEeHEePHUX MUMAHb

YMiHHA 8uKopucmosysamu moxcausocmi cyyacHux CAD/CAM/CAE cucmem 018 po3paxyHKy ma
npoekmysaHHsA 8upobis, OCHAW,EHHA | ycmamKy8aHHSA

MpepeKBi3nuTM Ta NOCTPEKBI3UTU AUCUMNNIHK (MicLe B CTPYKTYPHO-N0riYHIl cXxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOK NPOrpamoto)

HAucyunniHa suKknadaemesca y cboMomy cemecmpi Ni020mMo8KU 3a 0C8IMHbO-NPOGeCiliHO NMpPopPamoro
bakanaspis. [na ycniwHoO20 304CB0€HHA OuCYUnaiHU cmyodeHm nosuHeH 080s00imu Habopom
KomnemeHmHocmel ma npo2pamHux pe3ysbmamie Ha84aHHA OUCYUNIH:

Buw,a mamemamuka;

Di3uka;

IHghopmamuKa, 064uC08ANBHA MEXHIKA, MPO2PAMYBAHHA MA YUC/08i Memoou;
Teopemu4Ha ma nNpuUKNaoOHa MexaHiKa;

Memoodu modentosaHHA ma onmumisayii;

IH}#eHepHa ma Komn’tomepHa epagika.

Pe3ynomamu sus4yeHHs ducyunaiHu HeobxiOHi 0718 8UBYEHHA OUCUUAIH:

3.

OcHosu Komn’tomepHozao du3aliHy mamepiasis;

Y BUKOHGHHI Kypcosux ma O0urnaomHux pobim (npoekmis) ma AK cKknadosa iHMezpanbHoi
KomnemeHmHocmi nidcomoesku 3a 0C8iMHbO-NpogheciliHoro npo2pamoronpeuio2o
(6akanaspcbko2o) pieHa suwoi ocsimu.

3micT HaBYaNIbHOI AUCUUNNIHN

Po30in 1. O64ucntosanvHi 300a4i Mamepiano3zHascmea



Tema 1. Bcmyn. O64ucntosansHi 3a0a4i mamepianosHascmeaa.

Po30in 2. Mpobaema po36’a3aHHA OughepeHUiliHUX PiBHAHb 3 YACMUHHUMU MOXIOHUMU.

Tema 2. [ugpepeHyiliHi piBHAHHA 3 YGCMUHHUMU noxiOHUMU. Knacugikauyis pieHsAHb. TpaHUYHI
ma noyamekosi ymosu. O6rpyHmyeaHHs Memooy CKiHYeHUX esieMeHmis.

Po30in 3. 3a0a4i menaonepeHeceHHA.

Tema 3. CmauioHapHe mernsaonepeHeceHHs, 8U3HAYANbHE PIBHAHHA, 8/1acmMu8ocmi O0oMeHY,
2PAHUYHI yMo8uU.

Tema 4. HecmauioHapHe menaonepeHeceHHs, 0cobausocmi 6U3HAYAbHO20 PIBHAHHA.
Moyamkosi ma 2paHUYHi ymosu, enacmusocmi mamepiasny GomeHy.

Po30in 4. 3a0a4i cmpyKkmypHOi MexaHiku

Tema 5. BusHauasnbHe pieHAHHA 07158 30004 CMPYKMYPHOI MEeXAHIKU, 2paHUYHi yMmoeu 014 3a0ay4
CMPYKMypHOI MeXAHIKU.

Tema 6. Po3paxyHku 8 obaacmi naacmuyHoi decopmayii. MpuHyunu 2eHepauii NaacmMuyYHuUx
xapakmepucmuk (ocobsausocmi naacmu4Ho20 3MilyHeHHs).

Po030in 5. [idpoduHamiyHi ma ea300UHAMIYHI PO3PAXYHKU.

4,

Tema 7. [i0poduHamiyHi ma ea300uUHAMIYHI PO3PAXYHKU, OCHOBU MemooOy CKiHYeHUX 0b6’emis

HaBuanbHi matepianu Ta pecypcum

4.1 bazosa nimepamypa

1.

GaweHos B. A.Komn'tomepHi mexHon02il pPO3paxyHKy Mpocmoposux KOHCMPYKYili npu
CMamuyHux i OUHaMIiYHUX HasaHmaxeHHax [Tekcm] / B. A. BaxceHos, M. O. Babiwesuuy,
0. B. BopoHa [ma iH.].— Kuis : Kapasena, 2018. — 314 c.

Caxapos O. C. MexaHika cyuinbHux cepedosuu — 1. MexaHika cyyinbHUx cepedosuly 8
iH#eHepHUX po3paxyHKax [EnekmpoHHuUli pecypc] : meKkcm nekyili 0na cmydeHmis
cneyianeHocmi «lanyszese mawuHobydysaHHA», cneuyianizayii «IH#¥UHiIpuHe, 06s100HaHHA mMa
mexHonoeii 8upobHUYME noaimepHux ma bydieenbHux mamepianie i eupobie» / yknao.:
O. C. Caxapos, A. A. Kapsaybkuli — Kuis : KIl im. leopa Cikopcekozo, 2017. — 233 c. — Pexcum
docmyny : https.//ela.kpi.ua/bitstream/123456789/19011/1/MSS-1.pdf.

bazosa simepamypa 0ocmyrnHa 8 eneKmpoHHOMY pero3umopii Kaghedpu y suzaadi eneKmpoHHUxKonily
gopmamax pdf abo djvu.

4.2 lodamkoea aimepamypa

1.

2.

A

5.

Woolfson M. M. An Introduction to Computer Simulation / M. M. Woolfson, G. J. Pert. — Oxford :
University press, 1999. — 312 p.

Chen Xiaolin. Finite Element Modeling and Simulation wit ANSYS Workbench / Xiaolin Chen, Yijun
Liu. — CRC : PressTaylor&Francis Group, 2019. — 471 p.

Barbero Ever J. Finite Element Analysis of Composite Materials Using ANSYS / Ever J. Barbero. —
CRC Press, 2014. - 314 p.

bacos K. A. ANSYS 0n4a koHcmpykmopos / K. A. bacos. — Mockea : [IMK [Npecc, 2016. — 248 c.
Dechaumphai P. Finite Element Analysis with ANSYS Workbench / Dechaumphai P.,
Sucharitpwatskul S. — Oxford :Alpha Science International Ltd, 2018. — 280 p.

HaBuyanbHUIA KOHTEHT

MeToauKa onaHyBaHHA HaBYaNbHOI ANCUMNNIHU(OCBITHLOrO KOMMNOHEHTa)

5.1 Jlekyii (36 200uH)



3aHamma 1.Bcmyn. Mema ma npoz2pamHi yini ducyunaidu, pelimuHeo8a cucmema OUiHIOBAHHS.
ObuyucntosansHi  3a0a4i  mamepiano3Hasecmea. Ponb Komn’tomepHoOi mexHiKu 8  peanizayil
obyucnoeansbHUX 3a0a4 Mamepiano3Ha8cmMaa.

3auamma2./JupepeHyiliHi pi6HAHHA 3 YGCMUHHUMU MOXIOHUMU, iX KAacugikayia ma 3acmocy8aHHA 00
iH#ceHepHuUx 3a0a4. CKAAOHICMb 00epHAHHA AHAAIMUYHO20 POo38°A3Ky. YucenvbHi memodu po3e’a3ky
PIBHAHb 3 YACMUHHUMU oxiOHUMU. O6rpyHmMyeaHHa Memooy CKiHYeHuUx enemeHmis.[1], [2].

3aHamma3. 3aday4i cmayioHapHoi menaonpogioHocmi. O0epxaHHA 8U3HAYANbHO20 PiIBHAHHSA. 3AKOH
36epexceHHA eHepeii. [paHUYHi ymosu.

3aHammad. Peanizayis 3a0a4i cmauioHapHoi menaonpogioHocmi 3acobamu ANSYSWorkbench. Tunu
2PAHUYHUX YMO8, 8i3yasnizayis pe3ysnbmamis. Po3paxyHoK noxioHux eeauvuH [1], [2].

3aHammab. 3adayi HecmauioHapHoi mensaonpogioHocmi. Ocobaueocmi 8U3HAYAIbHO20 PIBHAHHSA 071
8UNAOKY HecmayioHapHOI mernsaonpogioHocmi, epaHuU4Hi ma noyamkosi ymosu[1], [2].

3aHamma 6.Peanizauia 6aezamocmadiliHo2o po3paxyHKy 3acobamu ANSYSWorkbench. AHani3z nons
memnepamyp y eupobi 8 npoueci (io2o Haz2pieaHHA / 0X0100M#EHHA. PO3paxyHOK noxiOHUX eeauyvuH [1],

[2].

3aHammaZ. 3a0ayi cmpykmypHoi MexaHiku 8 obaacmi npyxcHoi Oegopmauii. OO0epHaHHA
8U3HAYAs1bHO20 pieHAHHA. Mampuus »opcmkocmi cucmemu(1], [2].

3aHamma8.MlpusedeHHA B8U3HAYANLHO20 PIBHAHHA 00 8U2140y HOPMAsAbHO BU3HAYEHOI cucmemu
PiBHAHL (KinbKicmb HegidoMux = KinbKicmb pieHAHb)[1], [2].

3aHammaY. paHu4Hi ymosu. Banacmusocmi mamepiany domeHy, HeobxiOHi 015 po3paxyHKy. 3acobu
sepudpikauii peaynsmamie. AHaI3 Ha 32UH / Kpy4yeHHA 0emarni 3a0aHoi e2eomempii [1], [2].

3aHamma 10. ModyabHa KOHMpoabHa poboma(2aK. 200UHU).

3aHammall.Ocobausocmi aHanizy 008208UMIPHUX 6Upobie 3 nocmiliHow naouwero rnornepeyHozo
nepemuHy — «0OHOBUMIPHA» peasnizayia memoody CKiHYeHux enemeHmis [1], [2].

3auammsal2. 3ada4yi cmpykKmypHOi MexXaHiKu 3a HassHocmi naacmu4Hoi Oegpopmauii.Peanizayia
«naacmuyHux» eanacmusocmeli mamepianie 3acobamu ANSYSWorkbench. biniHiliHa ma mpuniHiliHa
Modoesb nNaAacmu4yHo20 3MiyHeHHa mamepianis.

3auammsal3. Ocobnusocmi rnposedeHHA pPo3paxyHKies obaacmi naacmu4Hoi Oegopmauii, oyiHKa
pe3ynomamis. [1], [2].

3auammal4. [pobaemu KOHMAKMHOI 830EMOODii MoB8epXxoHb 8 3a0a4ax cmpyKkmypHoi mexaHiku[1], [2].

3aHammals. 3ad0ayi po3paxyHKy nomokie piouH ma 2a3ige. O0epHaHHA 8U3HAYA/IbHO20 PiBHAHHA. [lone
muckie ma nose weudkocmel. paHu4Hi ymosu[1], [2].

3aHammal6.3a0a4i po3paxyHKy nomokie piduH ma eazig. OCHOBU 3aCMOCY8AHHA MemoOy CKiHYEeHUX
o06’emis. HeniniliHuli xapakmep 3a0a4i ma 3acobu niHeapu3ayii pieHaHb[1], [2].

3aHammal7.Peanizauia po3paxyHKy namiHapHoi medyii piouHu 3acobamu CFDcucmemu ANSYS[1], [2].

3aHamma 18.3anik

5.2 JlabopamopHi pob6omu (18 200uH)
Mema nabopamopHux pobim:

- [IPAKMU4YHO 080a100imu peanizayiero memoody CKiHYeHUX eemeHmis 0415 038 A3AHHSA KAACUYHUX
3a0ay4 8 cepedosuwyi ANSYSWorkbench.

3micm nabopamopHux pobim



Mioecomoeska 2eomempii po3paxyHkogoz2o domeHy 3acobamu ANSYS (2 2o0uHu)

CmeopeHHsA cimKu 8y3nie 3acobamu ANSYS (2 200uHu)

Po3s’a3aHHA 3a0a4i cmayioHapHoi mensonpogioHocmi e cepedosuuyi ANSYS (2 200uHu)
Po3e’a3aHHA 3a0a4i HecmayioHapHoi menaonpogioHocmi (2 200UHU)

AHQni3 HanpyxeHo-0egopmosaHo2o cmaHy 8 obaacmi npyxcHoi degpopmauii (2 200uHU)
AHas1i3 HanpyxeHo-0egopmo8aHo2o0 cmaHy 8 obsaacmi naacmuy4Hoi depopmauii (4 200uHu)
AHai3 po3nodiny weudkocmeli 8 AaMiHApHOMY nomoui piduHu (2 200uHu)

Midcymkose 3aHaMms (2 200uHu)

O NS AWLWNR

6. CamocrTiiiHa poboTa cTygeHTa
CamocmitiHa poboma cmyodeHmie (3a2as6Ha mpusasnicme 66200UHU) NOAS2AE Y:

Mideomosui ma aHanizi peszynbmamie nabopamopHuUx pobim3 po3paxyHKy 3 200UHU HA 2 200UHU
3aHAM®b (24 200uUHU)

CamocmiliHomy onpaytos8aHHi nekyitiHoeo mamepiasny (30 200uH)
Midezomosuyi 0o MKP (6 200uH)
Midecomosui 0o cemecmposoi amecmauii — 3aniky — 6 200UH.
MoniTMKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCUUNAIHU (OCBITHBOrO KOMMNOHEHTA)
Cucmema 8umoe, AKi cmaenamoca neped cmyoeHmom:

- Temy nponyweHo20 AeKYiliHo2o 3aHAMMA cmydeHm [08UHeH O0npayeamu camocmilHo
WIAAXOM HAMUCAHHA KOHCeKmy;

- 3080aHHA MPONYyW,EHO20 KOMIM'IOMEPHO20 MPAKMUKYMycmyOeHm MQAE BUKOHaMU 8 4ac,
y3200XeHUl 3 BUKNAOaYem.

- Y eunadky nponycKy 3aHAMmA, Konu sukoHyemoca MKP, cmydeHm o0epxye 0418 camocmiliHoz20
BUKOHAHHA 30800HHSA, PIBHOYIHHE MPonyu,eHoMy.

- [0 4ac ycix sudie ayoumopHuUx 3aHAMb 3a60POHAEMbCA BUKOPUCMAHHA MObBinbHUX menegpoHis
y 38YKOBOMY pexcumi, 003804A€EMbCA 0bMereHe BUKOPUCMAHHA MeceHOMepie y 6e338y4Homy
pexcumi. [1id yac Komn’romepHUX MPAKMUKYMIi8 00380/AA9EMbCA 30CMOCYBAHHA MEPCOHANbHUX
Komn’tomepie 014 MOwyKy iHhopMauyii, BUKOPUCMAHHA 8/1QCHUX PECYPCi8, MOW0.

- Pe3synbmamu BUKOHAHUX KOMIM’'tOMepHUX MPAaKmMuKymie oghopMaoomeca y euznadi 3eimie 3
30CMOCYBAHHAM MEKCMo8020 pedakmopa. 38im BKAYaE mekcmosuli ma incmpayitHul
mamepian, wo niOmeepoXye BUKOHAHHA 30800HHA, MOXE BKAKYAMU [OCUAGHHA HA
enneKmpoHHy mabauyro, y AKili BUKOHAHO PO3PAXYHKU, 308epuyEMbCA BUCHOBKOM.

- 3aoxouysanbHi 6anu moxyms bymu npusHayeHi 3a o0cobausi 00CA2HEHHA — 30Kpema
nposedeHHA pPO3PAaxyHKi8, OPIEHMOBAHUX HA 8/10CHY HayKosy pobomy cmydeHma abo Ha
BUKOHQHHA KYypCcoB8020 Mpoexkmy.

- [lonimukow 0ednaliHie nepedbauyaemoca HeobxiOHICMb CBOEYACHO20 BUKOHAHHA 3A80GHb.
KoHcnekm nponyu,eHoi neKkyii mae 6ymu suKoHaHull i nodaHuli Ha nepesipKy He ni3Hiwe 2-x
MUuIKHI8 3 Yacy nNponyuw,eHoi aAekuii. ¥ sunadky nponycky neKkyii yepe3s mpusany xeopoby — He
binbwe 2-x MUXcHi8 nicaa 00yHaHHA. 38imu 3 MPAKMUYHUX 3AHAMb BUKOHYHOMbLCA i No0aromoscs
Ha rnepesipky He ni3Hiwe 2-X MUXHIi8 3 MOMeHMY 3a8epuleHHsA. Yci nucemosi G0KymeHmu
marome 6ymu 3axuujeHi 00 3aKiHYeHHS meopemuyHo20 HaOBYAHHSA 8 cemecmpi.

- Yci yyacHuku ocgimHbo20 npouyecy: suknada4yi i cmydeHmu 6 rnpoueci pobomu BuUBYEHHSA
ducyunaiHu marme Kepysamuce NpuHUUnamu axkademiyHoi 0dobpovecHocmi, nepedbavyeHuUMU
«Kodekcom yecmi HauioHanbHo20 mexHiYHO20 yHisBepcumemy  YKpaiHu  «KuiscbKuli
nosnimexHiyHul iHcmumym»» https://kpi.ua/code.
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8. Buau KOHTPOIO Ta PEeMTUHrOBa CUCTEMA OLLIHIOBAHHA pe3ynbTaTie HaByaHHA (PCO)

OUiHIBAHHA pe3ynbmamie HABYAHHA MPOBOOUMbLCA 30 pelimuH20800 CUCMEMOK, CK/AAOEHOH
8i0nosidHO 00 sumMoe «[10a10XEHHA MPO cucmemMy OUIHKBAHHA pe3ynemamie Has4yaHHA 8 KTl im. lzops
Cikopcbkoz20»
lNomoYHe oYiHBAHHA 8KAKOYAE OUIHKY:
- ni02omosBKu, BUKOHAHHSA, 0hopMaeHHS 38imie ma 3axucmy n1abopamopHux pobim;
- BUKOHQHHA M0OOYMb6HOI KOHMPOAbHOI pobomu

lNosHe 8UKOHAHHA Ma 3axucm pe3ysbmamis 1abopamopHoi pobomu OUiHIEMbCA:

Poboma 1 — 8 6anis

Poboma 2 — 8 6anis

Poboma 3 — 8 6anis

Poboma 4 — 8 6anis

Poboma 5 - 12 6anis

Poboma 6 — 12 6anis

Poboma 7 — 12 6anis
Bcbo20o 3a Yukn nabopamopHuUx pobim maxkcumMmasnsbHa Cyma cKaaoae 68 barnis.
HernosHe BUKOHAHHA 3AB80QHHA, MOMU/KU 8 G/20pUMMAX PO3PAXYHKY, KiHYUesux pe3yabmamax
npu3eo0ums 00 3HUXEHHSA OUiHKU 8i0 1 0o 5 banis.
MaKcumanbHa OYiHKG 3a MOOYsbHY KOHMpPOsabHOi pobomu cknadae 32 6anu. HenosHe 8UKOHAHHA
30800HHA, MOMU/IKU Y BUKOPUCMAHHI G/120pUMMI8, HeKOPEKMHA 3YMNUHKA aa20pummy npu3eooums 00
3HUMCEHHSA OYiHKU Ha 1-15 6anis.
KaneHdapHuli KoHMponb nposodumeca 08i4i Ha cemecmp AK MOHIMOPUHZ MOMOYHO20 CMAHY
BUKOHAHHA 8umMoe cunabycy. CmydeHmu, AKi HQ MOMeHM KasneHOapPHO20 KOHMPO/ MAKme Cymy
pe3ysemamie nMomo4YHo20 KOHMPOA, AKA He MeHwe 50% MaKkcumasnbHO MOMIuBoi 00epxyromob
MO3UMUBHY OUIHKY, Y iHWOMY 8unadKy — HecamuseHy. [lJo nepwozo KasneHOapHo20 KOHMpPOoso 3006ys8ayi
mMarome 8ukoHamu pobomu 1, 2, 3, wo 8idnoesioae cymapHiti ouiHui 24 6anu. flo Opy2o2o KaneHOapHo20
KOHMPOsIo Marome bymu 8uKkoHaHi pobomu 4 ma 5 cymapHo 20 6anie ma sukoHaHa MKP — 32 6anu.
Cemecmposuli KOHmMposab — 3anik. 32i0H0 cxemu PCO-1 «[lonoxeHHA npo cucmemy OYiHIOB8AHHA
pesynomamie Hasg4yaHHA 8 KTl im. lzopa CikopcbKo20»:
PelimuHzo8a oyiHKka cknadaemeoca 3 6anie, ompuMaHux cmyoeHmMom 3a pe3ysnbmamamu Momo4Ho20
KOHMPpOosto.
PelimuHeosa ouyiHKa 0osodumeoecAa 0o 3006ysauie HA MepedoCMAHHbOMY 3aHAMMI 30UcyunaiHu 8
cemecmpi, ane nicaa 3axucmy ycix 38imie 3 KOMN’'romepHUX NPAKMUKYMi8 ma MoOys1bHOi KOHMPOAbHOT
pobomu. 3006ysaui, AKi BUKOHAAU ymosu OornycKy 00 3aniky (He meHwe 35 6anie 3a Komn’'tomepHi
ApaKMuKymu ma He MeHwe 17 6anie 3a MOOYsAbHY KOHMPOAbHYy — pobomy) ma marwme
pelimuHzo8youiHKy 60 i binobwe b6anis, ompumyrome 8i0rnogioHy 0o HabpaHoz20 pelimuHayouiHKy 6e3
dodamKosux 8unpobysaHse.
3i 3006ysayamu, AKi BUKOHAAU yMo8U O0nycKy 00 3asiKy asne maromspelimuHao8y OUiHKy meHwe 60
banis, a maxkox 3 mumu 3006ysayamu, xmo b6axcaeniosuwumu ceor pelimuHao8y OUIHKY, Ha
OCMAHHbOMY 3a PO3KAAOOM 3aHAMMI 30UCYUNAIHU 8 cemecmpi NPo8oAUMbCA ceMecmposuli KOHMPOb
ysu2na0i 3as1iK080i KOHMPOAbHOI pobomu. 3a0a4i, W0 BUHOCAMbBCA HA 30/iKO8Y KOHMPOAbHY pobomy €
po3sumkom 3a80aHb MKP. 3anikosa KoHMposabHa poboma OyiHIOEMbCA MAKCUMAIbHOK OUiHKowo 60
6anis. Cemecmposuli pelimuHa 064YUCAIOEMbCA AK CYMAa OUiHKU 3@ 3a7aiKo8y KOHMposabHy pobomy ma
cymu banis 3a nabopamopHi pobomu, HOPMOBAHA 00 MAKCUMAbHO20 3Ha4YeHHA 40.
Tabnuysa sionosioHocmi pelimuHz2o8ux b6anie oyiHKamM 3a yHieepcumemcbKO WKAMOK:

Kinbkicme 6anis OuiHKa
100-95 BiamiHHO
94-85 [yxe pobpe
84-75 Jobpe
74-65 3a408BiNbHO
64-60 JocTtaTHbO
MeHwe 60 He3agosinbHO
He BMKOHaHi ymOBM JONYCKY He ponyuweHo




9. [OopaTtkosa iHpopmauia 3 gucumnnniHn (0CBITHbOro KOMNOHEHTA)

9.1. Ocobnusocmi HABYAHHA 30 3MiwaHo abo OucmaHyiliHo ¢opmoro, Mo8’A3aHI 3
0oOmpuMaHHAM npomuenioemiyHux 3axo0ie esedeHux OepicasHUMu abo Mmicyesumu op2aHaMU
871a0u ma/abo admiHicmpauieto yHisepcumemy.

BuknadaHHa OucyunaiHu 3a 3mMiwaHow abo OucmaHyiliHoo (hopmoro HaB8YAHHSA 30ilCHIEMbCA 3
3acmocysaHHAM riaamgopmu google.classroomma cepedosuwia google. meet.

JlekyiliHi 3aHAMMA nposodsamesca 8 on-linepexcumi. Temu AekyiliHux 3aHAMb, demMoHCmpayitiHul
mamepian y 8u2na0i npeseHmMauili 3 MeKCmo8UMU KOMEHMApPAMU, KOHMPO/bHI 3anumaHHA
Hadaromecsa cmyoeHmam 3a30anae2iosb. JlekyiliHuli yac eukopucmosyemeocs y criesioHoweHHsa 1:1
B8iOHOCHO aydumopHoi ¢opmu. CmydeHmam pPeKomMeHOYEMbCA 04 ydyacmi y 3aHAMMAX 8
cepedosuuwyi google.meeteukopucmogyeamu nepcoHanbHUli KOMN'romep Yu naaHwWem, 3 PO3MipoMm
eKkpaHy He meHwe 10”. Bideokamepu kKomn’tomepie marome 6ymu y8iMKHeHiI, MiKpOGOHU 8UMKHEHO.
CmydeHm 3acmoco8ye MiKpogoH 041 8i0nosidi Ha 3aNUMAHHA 8uKkanada4ya ma 048 Mmoo, w,o0b
3a0amu 3anUMaHHs.

Komn’romepHi npakmuKymu BUKOHYHOMbLCA i3 30CMOCYBAHHAM 8AdCHUX 3acobis Komn’romepHoi
mexHiku cmydeHmie 3 ecmaHosneHow cucmemoro ANSYSAcademicEdition. PexkomeHOosaHe
cepedosuwe BUKOHAHHA PO3paxyHkie — on-lineenekmpoHHi mabauyi komnaekmy google.docs.On-
linenioknovyeHHs HeobxiOHe Ha no4Yamky 3aHAMMA 078 00epPHAHHA O00nycKy 00 BUKOHAHHSA
KoM tomepHo20 MPAakmuKymy ma 00epM(aHHA 3a80aHHA. Buknaday 8i0nosidae Ha 3anumaHHSA
cmyoeHmie 00epx(aHi fK i3 ceaHcy google.meet (20nocom abo yepes yam) mak i Yepes iHwWi 3acobu
e/1eKMPOHHO20 38°A3KY.

KoHmponbHi 3ax00u npoeodamecsa y on-linepexcumi.
9.2. 3apaxy8aHHA pe3ysnbmamis rnpoxooHeHHS OUCMAaHUIUHUX Kypcie

Bpaxosyro4u cy4acHuli po3sumokK cucmem OUCmMaHUyiliHoi oceimu | pi3HOMaHIimMHicms Kypcie, wo
MPOMNoOHYIOMbCA NPOBIOHUMU yHiBepcumemamu ceimy, cmyo0eHmu Moxyme 080s100i6amu 3HAHHAMU
3 OKpemux po30inie HaBYAbHOI OUCYUnNAiHU 3 BUKOPUCMAHHAM cepsicie edx.org, coursera.orgabo
prometeus.org.ua. Ymosu 3apaxy8aHHA pe3ysnsmamie npoxo0ueHHA OUCMAaHYilHO20 HABYAHHA
8uU3Ha4YarOMbcA 8 iHOusIOyanbHOMY MnopAOKy. CmydeHm, wo baxae 3apaxysamu pesysnemamu
oucmaHuiliHo20 HOBYAHHSA, MAE 38epHYMUCL 00 8UK/1A0aYa 3 iHpopmayieto npo oucmaHyiliHuli Kypc
ma 8naacHi NobaxaHHA w000 020 nepe3apaxys8aHHA. PiueHHA npo nepe3apaxys8aHHA mMoxce bymu
npuliHAmo e 6y0b-aKuli Yac, 00 nposedeHHA MNiOpPaxyHKy cepecmposo2o pelimuHay i He moxce bymu
giOMiHeHe.

PekomeHdosaHuli ducmaHuyitiHuli Kypc: CornellX ENGR2000XA Hands-on Introduction to Engineering
Simulations Ha naamgopmi  edx.org; adpeca: https://www.edx.org/course/a-hands-on-
introduction-to-engineering-simulations

Po6ouy nporpamy HaB4YanbHOI gucumnNiHu (cunabyc):
CknageHogoueHT Kad. BTM Ta MM, K.T.H., goueHT CtenaHos Oner Bacunbosuu
YxBaneHokadpeapotoBTM T1a MM (npotokon Ne 17 Big, 22 uepss 2024 p.)

MoropeHo MeToaMYHOIO KOMICIEID
HH IHcTMTYTY maTepiano3HaBcTBa Ta 3BaptoBaHHA iM. €.0 MaTtoHa (npoTtokon Ne 12/24 sia, 28 uepsHa 2024 p.)



Hodamok A

Mpuknad po3paxyHkoeo20 3a80aHHA Ha MKP

3a gidomMumu 3HaYEeHHAMU KoegiuieHmis opcmrkocmi enemeHmie 1, 2, 3, 4 ma cun F4 i F5 susHayumu
nepemiuwieHHA mo4okK 1, 2, 3, 4.

lMpuknad mecmosux 3anumaHe Ha MKP

Lna po3s'a3aHHA AKUX 300aY NPU3HaYeHUl Mmemoo CKIHYeHUX eaemeHmig?

AKka mema emany npenpoyecopa?

AKka mema emany nocmnpoyecopa?

AKi epaHUYHi ymosu HeobxiOHi 0214 3a0a4 cmauioHapHoOi menaonpogioHocmi?

AKi 3aKOHU 36epexeHHA 8UKOPUCMOBYHOMbCA 019 00EPHAHHA BU3HAYAbHO20 PIBHAHHA

cmayioHapHOi menaonpogioHocmi?

Ll]o e cmeneHamuU ceob00u 8 300a4ax cMAUioOHapPHOTI Ma HecmauioHapHoi menaonposioHocmi?

Aki enacmusocmi mamepiany HeobxioHi 014 3a0a4i cmayioHapHoI mensaonposioHocmi?

Aki enacmusocmi maepiany HeobxioHi 0n14a 3a0ay4i HecmayioHapHOI mensaonpogioHocmi?

Aki enacmusocmi mamepiany HeobxioOHi 0514 3a0a4i HecmayioHapHoi menaonpo8idHoCcMi?

10. [na akux 3a0a4 npu3sHavyeHul po3paxyHoK StaticStructural 8 cucmemi ANSYS?

11. Ha aKux 3aKoHax 6a3yemobcA 8U3Ha4YanbHe piBHAHHA po3paxyHKy StaticStructural?

12. Yum obymoesneHa HeniHiliHicmb 0eghopmayiliHoi 3a0ayi 8 obaacmi naacmu4Hoi deghopmauii?

13. AKi xapakmepucmuKku mamepiany HeobXiOHi 0n15 pPO3pPaxyHKie HanpyxeHo-0edopMo8aHO20
CMaHy 8 MeXax npyxHocmi?

14. Aki xapakmepucmuku mamepiasny HeobxiOHi 0519 po3pPaxyHKie HanpymeHo-0epopMo8aHO20
CMaHy 3 ypaxy8aHHAM naacmu4yHoi degpopmayii?

15. lo € cmeneHamu ceobodu 8 3a0a4ax aHAI3Yy HaNpy#eHo-0ehopMo8aHO20 CMAHy?
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