QE HauioHanbHUiA TeXHIYHKUIA yHiBEpCUTET YKpaiHu
ag «KUIBCbKUMA NOMTEXHIYHUW IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

PiBeHb BULLOI OCBiTH
Fanysb 3HaHb
CneujianbHictb

OcBiTHA Nnporpama
Cratyc gucumnniim
dopma HaBYaHHA

Pik nigrotroBku, cemectp
O6car gucuunninm

CemecTpoBuii KOHTpOAb/
KOHTPOJIbHi 3axoau

Po3sknap 3aHATb
MoBa BUKnapaHHA
IHpopmauis npo
KepiBHUKa Kypcy /

Kadegpa
BUCOKOTEMMNEPATYPHUX

meTanyprii

MTYY "KNE" - 160

Komn'toTepHe mogentoBaHHA MeToA0M

CKIHYEHHUX eNNeMeHTIB
Pob6oua nporpama HaB4yanbHOI gucuunniHu (Cunabyc)

PeKBi3uTMHaB4Ya/IbHOI AUCLUNAIHU

Mepwuli (6akanaspcbkuii)

13MexaHiyHa iH#ceHepia

132Mamepiano3Hascmeo

HaHomexHonozii ma komn’tomepHuli du3aliH mamepianis
Bubipkosa

0YHA(OeHHa)/3miwaHa

IV Kypc, ociHHil cemecmp

4 kpedumu ECTS (36 200uH neKuili, 18 200uH nabopamopHux pobim)
3anik / MKP

http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx
YKpaiHceKa

Jlekmop: K.m.H., 0oy. CmenaHoes One2 Bacunvosuy, ostepanoff@iff.kpi.ua;
+380 50 330 68 15;

marTepianis Ta NOPOLUKOBOI

BUKNapavis JlabopamopHi (Komn’tomepHull npakmukym):K.m.H., 0oy. CmenaHos One2

Bacunwvosuy, ostepanoff@iff.kpi.ua; +380 50 330 68 15;

Googleclassroom : https://classroom.google.comkon, kypcy: 4reqqin
eNleKTPoHHMI Kamnyc: https://ecampus.kpi.ua/

Po3milleHHs Kypcy

MporpamaHaB4YazibHOI AUCLUNIHU
1. OnwucHaBYaNbHOI AUCUMNAIHK, iT MeTa, NpegMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

Komn’tomepHe mo0en08aHHA MemoOOM CKIHYeHUX esieMeHmMi8 € Cy4acHUM [iOXo0oM Po3pPaxyHKy
cmamuy4Hoi ma/yu QUHAMIYHOI Mo8ediHKU 00CAiIOMYy8aHO20 06’ekmy AK peakyil Ha 308HIWHI enausu
Pi3HOI npupodu: MexaHiyHi, mennosi, eneKmpu4Hi, mazHimHi, KombiHosaHi, mowo. Kommn’'tomepHe
MOOEs08AHHA MEMOOOM CKIHYEHUX efieMeHmie WUPOKO 3aCmoco8yeEMbCA Y HAUPIBHOMAHIMHIWUX
2a1y3AX mexHiKu 8i0 aHanizy cmilikocmi KOHCmpyKUuili 0o imimayii nosediHKU Momokie piouHuU Yu 2asy, i,
Ha noYyamoK 21 cmonimms, € HEBIO’EMHOK CKAO0B0K MPAKMUYHO KOHCHO20 MEXHIYHO20 rpoeKkmy.
OO0HUM 3 HalibinbW NowupeHUX NPoepamHux 3acobis peanizauii Mmemoody CKiHYeHUX esemMeHmig € nakem
ANSYS.

Po3paxyHKU memoOom CKiHYeHUX enemeHmis ycrniuHO 30Cmoco8ytomoscsa 8 mamepiasno3Hasyili 2anysi
MOYUHAKYU 3 ME30CKOMIYH020 MacwmabHo20 PpiBHA — pPO3PAXYHOK eekmusHUX hi3UYHUX
XapaKmepucmuK cmpyKmypHoO-HeoOHOPIOHUX Mmamepianis, imimayiliHe MoOesnto8aHHA MeXHOA02iYHUX
npouyecis, aHani3 Nog8ediHKU mamepiasis, K CKAado8oi KOHCMPYKil, mouw,o.

Mpedmemom eue4YeHHA OucyunaiHue npuliomu po38°’A3aHHA CcMAHOApPMHuUx 3a0a4 (mensaosux,
MeXAHIYHUX, 2i0pOOUHAMIYHUX) MemoOOM CKiHYeHUX eneMeHmis 8 npozpamHomy cepedosuui ANSYS.

Memoto ducyunaiHu € po3sumok y cmyodeHmis 3a2aab6HUXKOMIemeHmHocmel:

- 30amHoOCMi 3aCMOCY8AHHSA 3HAHb Y MPAKMUYHUX CUMYaUiax
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30amHocmi BUKOPUCMAHHSA IHGOPMAYiliHUX i KOMYHIKayiliHux mexHosoail

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
npobsaem

30amHocmi 3acmocog8ysamu Cy4dcHi memoou Mamemamu4yHo20 ma hi3u4HO20 MOOEsOBAHHS,
00CniOHcteHHA Ccmpykmypu, @Qi3ud4HUX, MEXAHIYHUX, QYHKUIOHAAbHUX mMa MEexXHO02iYHUX
enacmusocmeli mamepiasie 014 sUpiLEeHH Mamepiaano3Has4yux npobsem

Micna 3aC80EHHA HABYALHOI OUCYUNAIHU cmydeHmu Marme MPOOemMOoHCMpPy8amu pPo38UMOK MAKUX
pe3ynbmamie HaOBYAHHA:

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;
lMpu BUKOHAHHI Kypcosux ma OunaomMHux pobim (npoekmis) ma fAK cknadosa iHMe2pasnbHOI
KomnemeHmMHOoCmi ni02comosKu 3a 0C8iMHbO-rpogheciliHO npozpamoro.

3MmicT HaBYaNIbHOI AUCUUNNIHN

Po30in 1. O64ucntosanvHi 300a4i Mamepiano3Hascmea

Tema 1. Bcmyn. O64ucntosansHi 3a0a4i mamepiano3sHascmeaa.



Po30in 2.[Tpobnema po38’a3aHHSA OugepeHyiliHux pieHAHb 3 YGCMUHHUMU MOXIOHUMU.

Tema 2.[uchepeHyiliHi piBHAHHA 3 YaCMUHHUMU NoxXiOHUMU. Knacugikayis pieHaHb. [paHU4Hi ma
noyamkogi ymosu. ObrpyHmysaHHs Memooy CKiHYeHUX esieMeHmis.

Po30din 3.3a0a4i mensaonepeHeceHHs.

Tema 3.CmauioHapHe mernsaonepeHeceHHs, BU3HAYAsIbHE pPIBHAHHA, 8/aCcmueocmi OOMEHY,
2PAHUYHI ymosu.

Tema 4.HecmayioHapHe menaonepeHeceHHs, o0cobausocmi  8U3HAYAAbHO20  PIBHAHHA.
Moyamkosi ma 2paHUYHi ymosu, enacmusocmi mamepiasny GomeHy.

Po30in 4.3a0a4i cmpyKmypHOi MeXaHIiKu

Tema 5.Bu3sHayasnbHe pigHAHHA 008 340a4 CMPYKMYPHOI MEXAHIKU, 2paHUYHi ymosu 015 3a0a4
CMPYKMypHOI MeXAHIKU.

Tema 6.Po3spaxyHKu 6 obsaacmi naacmuyHoi degopmayii. MpuHUunu eeHepauii NaacMu4HuUx
xapakmepucmuk (ocobsausocmi naacmu4yHo20 3MiyHeHHH).

Po30in 5.[i0poduHamivyHi ma 2a300UHAMIYHI PO3PAXYHKU.

Tema 7.[i0poOuHamiyHi ma ea300UHAMIYHI PO3PAXYHKU, OCHOBU MemoOy CKiHYeHUX 06’emis

4. HasuanbHi martepianu Ta pecypcu

4.1 basoesa nimepamypa

1.

B.A.BaxceHos.Komn’'tomepHi  mexHos02ii  po3paxyHKy npocmoposux KOHCMPYKYilt  npu
CMamuyHux i OUHAMIYHUX HasaHmaxeHHAx.| B.A.baxceHos, M.O.Babiwesuy, t0.B.BopoHa ma
iH. Kuis: Kapasena, 2018. — 314 c.

CmenaHoe O.B. Komn’'tomepHe Mo00eni08aHHA  MemoOOM  CKiHYEeHHUX  enemMeHmie.
Komn’romepHuli npakmukym [EnekmpoHHull pecypc] : Has4yanvHuli nocibHuxk 0n1a 3006ysadyis
cmyneHs 6aKanaspa 3a 0C8IMHbOK rpoepamoro « HaHomexHonozii ma komn’tomepHuli dusaliH
mamepianie» cneuiansHocmi 132 Mamepiano3Haecmeo / Kll im. lzops Cikopcbkoao ; yknad.: O.
B. CmenaHos, 10. I. bozomon, A. B. MiHiybkuli. — EnekmpoHHi mekcmosi 0aHi (1 ¢palin 4,57
Mb6aiim). — Kuie : KMl im. leopa Cikopcoekoeo, 2024. — 112 c. — Haszea 3 ekpaHa.
https://ela.kpi.ua/handle/123456789/64881

MexaHika cyyinbHuUx cepedosuw; — 1. MexaHiKa cyyinbHux cepedosul 8 iHHEeHepHUX
po3paxyHkax [EnekmpoHHuli pecypc] : mMemoOu4Hi B8KaA3iBKU 00 BUKOHAHHA 30800Hb 3
nabopamopHux pobim 3 ducyunaiHu 0148 cmydeHmis cneyiaasHocmi 8.05050315, 7.05050315
«061a0HAHHA XiMiYHUX 8UpPObHUUME i nidnpuemcme bydisenvHux mamepianie» / HTYY «KMl» ;
yknao. O. C. Caxapos, A. A. Kapsauyskuli, C. B. /leneka [ma iH.]. — EnekmpoHHi mekcmoesi 0aHi (1
¢aiin: 3,23 Mb6alim). — Kuie : HTYY «KIll», 2013. — 125 c. - Ha3ea 3 ekpaHa.

bazosa nimepamypa docmynHa 8 eneKmMpoHHOMY perno3umopii Kageodpu y 8u2nadi enekmpoHHUxXKonily
gopmamax pdfabo djvu.

4.2 lodamkoea aimepamypa

1.

2.

A

AnintroductiontoComputerSimulation.M.M.WoolfsonandG.J.Pert. OxfordUniversitypress. 1999.-
312 p.

XiaolinChen, Yijunliu. FiniteElementModelingandSimulationwit ANSYS Workbench. CRC
PressTaylor&FrancisGroup. 2019. - 471 p.

Ever J. BarberoFiniteElementAnalysisofCompositeMaterialsUsing ANSYS. CRC Press. —2014. — 314
p.
bacos K.A. ANSYSOnsa kKoHcmpykmopos. MK lpecc — 2016. — 248 c.

Dechaumphai P., Sucharitpwatskul S. FiniteElementAnalysiswith ANSYS Workbench. Oxford, U.K.:
AlphaSciencelnternationalltd, 2018. — 280 p.
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HaBYasnbHUIA KOHTEHT
5. MeToauKa onaHyBaHHA HaB4Ya/ibHOI AUCLUUNNIHU(OCBITHBOro KOMMNOHEHTA)
5.1 Jlekyii (36 200uH)

3aHamma 1.Bcmyn. Mema ma npoe2pamHi yini oucyunaidu, pelimuHeo8a cucmema OUiHIOBAHHS.
ObuucntosaneHi  3a0a4yi  mMamepiano3Hascmea. Posab  Komn’tomepHoOi mexHiKu 8  peanizayil
obyucnoeansbHUX 3a0a4 Mamepiano3Ha8cmMad.

3auamma2./JupepeHyiliHi piBHAHHA 3 YGCMUHHUMU MOXIOHUMU, iX KAacugikayia ma 3acmocy8aHHA 00
iH#ceHepHuUx 3a0a4. CKAAOHICMb 00epHAHHA aHAAIMUYHO20 POo38°A3Ky. YucenvbHi memoodu po3s’a3ky
PiBHAHb 3 YACMUHHUMU NoxiOHUMU. O6rpyHmMysaHHA Memoody CKiHYeHux enemeHmis. [1, 2]

3aHamma3. 3aday4i cmayioHapHoi menaonpogioHocmi. O0epIaHHA 8U3HAYANbHO20 PIBHSAHHSA. 3AKOH
36epexceHHs eHepeail. [paHuU4Hi ymosu.

3aHammad. Peanizauis 3a0a4i cmauioHapHoi menaonpogioHocmi 3acobamu ANSYSWorkbench. Tunu
2PAHUYHUX YMO8, 8i3yasnizayis pe3ysabmamis. Po3paxyHoK noxioHux eeau4uH [1, 2].

3aHammab. 3adayi HecmauioHapHoi menaonpogioHocmi. Ocobaueocmi 8U3HAYAIbHO20 PIBHAHHSA 0718
8UNAOKY HecmauyioHapHOI mernaonpogioHocmi, epaHU4YHi ma noyamkosi ymosu[1, 2].

3aHamma 6.Peanizauia 6aezamocmadiliHo2o po3paxyHKy 3acobamu ANSYSWorkbench. AHani3z nons
memnepamyp y supobi e npoueci (io2o HazpieaHHA / 0X0N00#eHHA. PO3paxyHOK MoxiOHUX eeauYuH [1,
2].

3aHammaZ. 3a0ayi cmpykmypHoi MexaHiku 8 obaacmi npyxcHoi Oegopmauii. OOepHaHHA
8U3HQAYAbHO20 piBHAHHA. Mampuusa ¥opcmkocmi cucmemu.[1, 2].

3aHamma8.[lpusedeHHA B8U3HAYA/IbHO20 PiBHAHHA 00 8U2780y HOPMAs/LHO BU3HAYEHOI cucmemu
PiBHAHL (KinlbKicmb He8i0oMuXx = KinbKicmb pigHAHbL) .[1, 2].

3auamma9. [paHuyHi ymosu. Banacmusocmi mamepiany 0omeHy, HeobxiOHi 0n1a po3paxyHKy. 3acobu
sepucpikauii pesynbmamie. AHAnIi3 Ha 32UH / Kpy4eHHs 0emasi 3a0aHoi 2eomempii [1, 2].

3auammsa 10. ModynbHa KOHMpoasHa poboma (2ak. 200UHuU).

3aHammall.Ocobausocmi aHanizy 008208UMIPHUX 8Upobie 3 nocmiliHow naouwero rnornepeyHo2o
nepemuHy — «0OHOBUMIPHA» peasnizayia memoody CKiHYeHuUx enemeHmis [1, 2].

3aHammal2. 3adayi cmpykmypHOi MexaHiKu 3a HaAsHocmi naacmu4Hoi degopmayii. Peanizayis
«naacmuyHux» enacmusocmeli mamepianie 3acobamu ANSYSWorkbench. biniHiliHa ma mpuniniliHa
mo0desnb Naacmu4YHo20 3MiyHeHHA mamepiasnis.

3aHammsal3. Ocobausocmi nposedeHHs pPo3paxyHKies obaacmi naacmuyHoi Oeghopmayii, OyiHKa
pesynemamis. [1, 2]

3aHammald4llpobaemu KOHMAKMHOI 83AEMOOIT MOBEPXOHL 8 3a0a4ax CMpPyKMypHoi mexaHiku. [1, 2]

3aHammal53adayi po3paxyHKy Nnomokie piduH ma easzie. O0epHaHHA 8U3HAYAIbHO20 PiBHAHHA. lone
muckie ma nosne weudkocmeli. [paHuyHi ymosu. [1, 2].

3aHammsal6.3a0a4i po3paxyHKy nomokie piouH ma 2a3ige. OCHOB8U 3aCMOCY8AHHA MemoOy CKiHYeHUX
o06’emis. HeniniliHuli xapakmep 3a0a4i ma 3acobu niHeapu3auyii pieHaHb[1, 2].

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

3aHamma 18.3aniK



5.2 JlabopamopHi pobomu (18 200uH)

Mema nabopamopHux pobim:

MPAKMUYHO 080/7100imu peanizayicto Memooy CKiHYeHUX enemeHmis 014 P0368°43aHHA KAACUYHUX
3a0ay4 8 cepedosuwyi ANSYSWorkbench.

3micm nabopamopHux pobim

6.

lidecomoeska eeomempii po3paxyHkoso2o domeHy 3acobamu ANSYS (2 200uHu)

CmeopeHHA cimku 8y3nis 3acobamu ANSYS (2 200uHu)

Po3ze’szaHHA 3a0a4i cmauioHapHoi menaonpogioHocmi 8 cepedosuwyi ANSYS (2 200uHu)
Po3ze’s3aHHA 3a0a4i HecmauioHapHoi menaonpogioHocmi (2 200uHu)

AHQa1i3 HanpyxeHo-0egopmMo8aHo20 cmaHy 8 obaacmi npyxcHoi 0eghopmauii (2 200uHu)
AHQai3 HanpyxeHo-0egopmo8aHo2o cmaHy 8 obsaacmi naacmuy4Hoi depopmauii (4 2o0uHu)
AHasi3 po3nodiny weudkocmeli 8 AaMIHApPHOMY nomoui piduHu (2 200uHu)

Midcymkose 3aHamMmms (2 200uHu)

CamocTiitHa po6oTa cTyaeHTa

CamocmitiHa poboma cmyodeHmies (3a2as16Ha mpusasnicms 66200UHU) N0AS2AE Y:

Midecomosui ma aHanizi pesynbmamie nabopamopHUx pPobim3 po3paxyHKy 3 200UHU HA 2 200UHU
3aHAM®b (24 200UHU)

CamocmiliHomy onpauto8aHHi nekyitiHoeo mamepiany (30 200uH)

Midezomosuyi 0o MKP (6 200uH)

Midezomosui 0o cemecmposoi amecmauii — 3aniky — 6 200UH.

7.

MoniTMKa Ta KOHTPO/Ib

MoniTnKa HaBYaNbHOI AUCLMUNAIHM (OCBITHBOrO KOMMOHEHTA)

Cucmema 8umoe, AKi cmaenameca nepeo cmyoeHmom:

Temy nponyuwjeHo20 reKyiliHo20 3aHAMMA cmyoeHm [MOo8UHEH ONpPaAyL8amMuU CamMocmilHo
WAAXOM HAMUCAHHA KOHCeKmy;

3a80aHHA nponyweHo20 KOMM'tomepHo20 MPAKMUKYMYCmyOeHm MJE BUKOHAMU 8 4dc,
y3200xeHul 3 BUKnaoayem.

Y 8unadky nponycky 3aHAMms, Kosau suKoHyemoca MKP, cmydeHm odepxcye 0n1a camocmiliHo20
BUKOHAHHA 30800HHSA, PI8BHOYiHHE Pornyu,eHomy.

1id yac ycix sudie ay0umopHuUX 3aHAMb 3a60POHAEMbCA BUKOPUCMAHHA MObBinbHUX mesiedoHis
y 38YKOBOMY pexumi, 00380/19€mbca obMexeHe 8UKOPUCMAHHA MeceHOxepie y b6e3zgyyHomy
pexcumi. [1id yac Komn’tomepHUX MPAKMUKYMIi8 00380AA9€EMbCA 3ACMOCYS8AHHA MePCOHANbHUX
Komn’tomepig 0214 nowyKy iHghopmayii, BUKOPUCMAHHA 8/1ACHUX pecypcie, mouw,o.

Pe3ynbmamu BUKOHAHUX KOMIM'tomepHUX MpakmuKymie ogopmaroromeca y euanadi 3eimis 3
30CMOCYBAHHAM MeKCmo8o20 pedakmopa. 38im BK/AKYAE meKcm ma incmpayii, wo
niomeepoxyroms BUKOHOHHA 3080GHHA, MOM(E BKAYAMU [OCUAOGHHA HO €/1eKMpPOHHY
mabnuyto, y AKill BUKOHAHO PO3PAXYHKU, 308epUyEMbCA BUCHOBKOM.

3aoxouysanvHi 6anu moxyme 6ymu npusHayeHi 3a ocobausi 0ocAeHEHHA — 30Kpemd
nposedeHHs pPO3PaxyHKi8, OPIEHMOBAHUX HA 67A4CHY Haykogy pobomy cmydeHma abo Ha
BUKOHQHHA KYypCcoB020 Mpoexkmy.

Monimukoto OednaliHie nepedbayaemocs HeobXiOHICMb CBOEYACHO20 BUKOHAHHSA 3080QHb.
KoHcnekm nponyuweHoi nekyii mae 6ymu sukoHaHuli i nodaHuli Ha nepeesipKy He ni3Hiwe 2-x
MUMCHI8 3 Yacy nMponyweHoi nekyii. ¥ eunadky nponycKy neKyii yepes mpusasny xeopoby — He



binbuwie 2-x MUXCHIi8 nicaa 00yHaHHA. 38imu 3 MPAKMUYHUX 3AHAMb BUKOHYOMbLCA i M00aromscs
Ha rnepesipKy He Mi3Hiwe 2-X MUMHi8 3 MOMeHmMy 3a8epWeHHA. Yci nucemosi 00KymeHmMu
mMarome 6ymu 3axuueHi 00 3aKiHYEHHA MeopemuyHO20 HABYAHHSA 8 cemecmpi.

- Yci yyacHuku ocsimHbo20 npouyecy: suknada4yi i cmydeHmu 8 rnpoueci pobomu BUBYEHHS
ducyunaiHu Mmarme Kepysamucs npuHUuUnamu axkademiyHoi dobpoyecHocmi, nepedbavyeHuUMU
«Kodekcom yecmi HauioHanbHo20 mexHiYHO20 yHisepcumemy  YKpaiHu  «KuiscbKuli
nosnimexHiyHul iHcmumym»» https://kpi.ua/code.

8. BuAau KOHTPO/IIO Ta PEUTUHIOBA CUCTEMA OLIHIOBaHHA pe3y/bTaTiB HaBYaHHA (PCO)

OuiHIOBAHHA pe3ysbmamie HABYAHHA MPOBOOUMbLCA 3d pelimuH2080H0 CUCMEMOKD, CKAAOEHOH
8i0nosidHo 00 sumMoe «[10a0MHEHHA PO cucmemy OUiHKBAHHA pe3ynemamise Has4yaHHA 8 Kl im. lzops
Cikopcbkoz20o»
[TomoYHe OyiHIB8AHHSA BKAHOYAE OYiHKY:
- MiG20MOBKU, BUKOHAHHS, 0hOPMAEHHS 38imie ma 3axucmy nabopamopHux pobim;
- BUKOHAHHA M0OOYMbHOI KOHMPOAbHOI pobomu
lMosHe 8UKOHAHHA Ma 3axucm pe3ysnemamie 1a6o0pamopHoi pobomu oyiHHEMbCA:
Poboma 1 — 8 6anis
Poboma 2 — 8 6anis
Poboma 3 — 8 6anis
Poboma 4 — 8 6anis
Poboma 5 — 12 6anie
Poboma 6 — 12 6anie
Poboma 7 — 12 6anie
Bcbo20 3a Yuka 1a6opamopHUX pobim MmaxkcumMmasnbHa Cyma cKaaoae 68 barnis.

HenosHe BUKOHOHHA 3080GHHA, MOMUAKU 8 QA20pUMMAX PO3PAXYHKY, KiHUesUX pe3ysbmamax
npu38o0ums 00 3HUXEHHSA oUiHKU 8i0 1 0o 5 barnis.

MaKcumanbHa OYiHKG 3a MOOYsbHY KOHMpPOsabHOi pobomu cknadae 32 6anu. HenosHe 8UKOHAHHA
30800HHSA, MOMUKU Y BUKOPUCMAHHI 0/120pUMMI8, HEKOPEKMHA 3YrnuHKa as20pummy npu3eooums 00
3HUMCEHHSA OYiHKu Ha 1-15 b6anie.

KaneHOapHuUl KOHmMposae nposooumeca 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8umo2 cunabycy. CmydeHmu, AKIi HO MOMeEHM KaaeHOAapHO20 KOHMPO/AK Marme Cymy
pe3ysnbmamie Momo4YyHo20 KOHMPOso, AKA He meHwe 50% MaKcumMasnbHO MOXAUBOI 00epicytomeb
Mo03UMuBHY OUiHKY, Yy iIHWOMY 8UNa0Ky — HE2aMUuBHY.

Cemecmposuli KoHmMponab — 3anik. 32i0Ho cxemu PCO-1 «[lonoxceHHA npo cucmemy OUiHHBAHHA
pesynomamie Hasg4yaHHA 8 KI1l im. Izopa CikopcbKo20»:

PelimuHaosa ouyiHKa cknadaemeoca 3 6anie, ompumaHux cmyoeHmom 3a pe3ysbmamamu Momo4Ho20
KOHMPpPOsto

PelimuHeosa ouiHKka 0osodumoeca 0o 3006ysayie Ha nepedoCMaHHbOMY 3aHAMMI 30ucyunaiHu 8
cemecmpi, ane nicaa 3axucmy ycix 38imie 3 Komn’tomepHUX NPAKMUKYMi8 ma Mo0Oys1bHOI KOHMPOAbHOI
pobomu. 3006ysaui, AKi 8UKOHAAU ymMosu OonycKy 00 3aniky (He meHwe 35 6anie 3a Komn’'tomepHi
ApPaKMuKymu ma He MeHwe 17 6anie 3a MOOYsAbHY KOHMPOAbHYy  pobomy) ma marwme
pelimuHzosyouyiHKy 60 i binbwe 6anis, ompumyroms 8i0rnosioHy 00 HabpaHoz20 pelimuHayouyiHKy 6e3
dodamKosux sunpobysaHs.



https://kpi.ua/code

3i 3006ysauamu, sKi 8UKOHAAU ymosu 0onycKy 00 3asiky ane maromepelimuHazosy oyiHKy meHuwe 60
banis, a maxkox 3 mumu 3006ysayamu, xmo b6axcaeniosuwumu ceoro pelimuH208y OUiHKY, Ha
OCMAHHLOMY 30 PO3KAAOOM 3aHAMMI 30uUcyunsaiHu 8 cemecmpi NPo8ooUMbCS cemecmposuli KOHMPOsIb
y8u2na0i 3as1iK080i KOHMPOAbHOI pobomu. 3a0a4i, W0 BUHOCAMBCA HA 30s1iIKOBY KOHMPOsbHY pobomy €
po3zsumkom 3a80aHb MKP. 3anikogsa KoHMposabHa poboma OYiHIOEMbLCA MAKCUMAAbHOK OUiHKOK 60
6anis. Cemecmposull pelimuHe 064YUCAIOEMbCA AK CYMAa OUiHKU 3a 30a7iKo8y KOHMposabHy pobomy ma
cymu banie 3a nabopamopHi pobomu, HOpMOBaHA 00 MAKCUMAbHO20 3Ha4YeHHS 40.

Tabauys sionogidHocmi pelimuH2oeux 6asie oyiHKam 3a yHisepcumemcbKo WKaAsOo:

Kinbkicmo 6asis OuiHka
100-95 BigmiHHO
94-85 Lyxe pobpe
84-75 [obpe
74-65 3a40BiNIbHO
64-60 JocTtaTtHbO
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBuM AONYCKY He ponyuweHo

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

9.1. Ocobausocmi HABYAHHA 34 3MiwaHo abo OucmaHyiliHoww opmoro, Moe’a3aHi 3
G0OMPUMAHHAM npomuenioemiyHux 3axo00ie esedeHuUX OepuasHUMU abo micuesumu opeaHamu
87100u ma/abo admiHicmpauieto yHisepcumemy.

BuknadaHHa OucyunaiHu 3a 3miwaHow abo oucmaHUyiliHo opMoro HABYAHHSA 30iliCHIOEMbLCA 3
3acmocysaHHAM riaamgopmu google.classroomma cepedosuwia google. meet.

JlekyiliHi 3aHAMMA npoeodameca 8 on-linepexcumi. Temu AekyiliHux 3aHAMb, 0emMoHcmpauitiHul
mamepian y euenAdi npeseHMauili 3 MEeKCMosUMU KOMEHMApAMU, KOHMPOsbHI 3anumaHHA
Hadarombsca cmyoeHmam 3a30aae2iob. JleKuiliHuli Yac sukopucmosyemeoca y criegioHoweHHA 1:1
B8iOHOCHO aydumopHoi ¢opmu. CmydeHmam peKomMeHOYeEmMbCA 04 y4yacmi y 3aHAMMAX 8
cepedosuuwyi google.meetsukopucmosysamu nepcoHanbHUl KomMn’'tomep Yu naaHwem, 3 PO3Mipom
eKkpaHy He meHuwe 10”. Bideokamepu komn’tomepie marome 6ymu y8iMKHeHi, MiKpOGOHU 8UMKHEHO.
CmydeHm 3acmoco8ye MiKpogoH 041 8i0noeidi Ha 3anNUMAHHA 8uKkanadaya ma 048 Mmoo, w,o0b
3a0amu 3anuUMaHHA.

Komn’tomepHi npaKkmuKymu BUKOHYHOMbCA i3 30CMOCY8AHHAM 8/aaCHUX 3acobie Kommn’tomepHoi
mexHiku cmydeHmie 3 8cmaHosneHow cucmemoro ANSYSAcademicEdition. PexkomeHOosaHe
cepedosuwe BUKOHAHHA PO3paxyHkie — on-lineenekmpoHHi mabauyi komnaekmy google.docs.On-
linenioknwovyeHHA HeobxiOHe Ha Mo4YamkKky 3aHAMMmA 078 00epXaHHA O0onycKy 00 BUKOHAHHA
KOMIM'tomepHOo20 Npakmukymy ma 00epMH(aHHA 3080aHHA. BuKnaday ei0nosioae HaA 3anumaHHA
cmydeHmie o0epxaHi AK i3 ceaHcy google.meet (20nocom abo yepe3 yam) mak i yepe3 iHWi 3acobu
e/1eKMpPoHHO20 38°A3KY.

KoHmponbHi 3axo00u nposodamecs y on-linepexcumi.

9.2. 3apaxysaHHaA pe3ysbmamie npoxooxeHHa OUCMaHYiliHUX Kypcie

Bpaxosyroyu cydacHuUli po38umoK cucmem OuUCmMaHyiliHoi oceimu i pi3HOMaHIiMHicme Kypcis, w0
MPOMOHYOMbCA NPOBIOHUMU YyHigepcumemamu ceimy, cmyoeHmu MoXymes 080100i8amMu 3HAHHAMU 3
OKpemux po30inie HaABYAIbHOI QuCYUNAIHU 3 BUKOPUCMAHHAM cepsicie edx.org, coursera.orgabo
prometeus.org.ua. YMosu 3apaxy8aHHA pe3ys6mamie npoxo0meHHA OUCMAHYiliHO20 HABYAHHA
8U3HA4YaOMbCA 8 IHOUBIOYanbHOMY NopPAOKY. CmydeHm, w0 baxicae 3apaxysamu pesysabmamu
oucmaHyiliHo20 HABYAHHSA, MAE 38ePHYMUCH 00 8UKAAOAYd 3 iHGhopmMayiero npo oucmaHyiliHuli Kypc ma
871aCHIi nobaxcaHHA w000 020 nepe3apaxysaHHs. PilueHHsA npo nepe3apaxysaHHsa moxce bymu
npuliHamo 8 6y0db-aKuli Yac, 00 nposedeHHA NidpPaxyHKy cepecmposozo pelimuHay i He moxce 6ymu



giomiHeHe.PekomeHOosaHuli ducmaHyitiHuli kypc: CornellX ENGR2000XA Hands-
onintroductiontoEngineeringSimulations Ha nanamgopmi edx.org; adpeca:
https://www.edx.org/course/a-hands-on-introduction-to-engineering-simulations

Po6ouy nporpamy HaBuYanbHOI gucumunaiHm (cunabyc):
CknageHo goueHT kad. BTM Ta MM, K.T.H., aoueHT CtenaHos Oner BacuiboBuy
YxBaneHo kadeapoto BTM ta MM ( npomokon Ne 17 gid 26 yepeHa 2024 p. )

MoropgxeHo MeToaMYHOK KOMICiElO
HH IM3 im. €.0 MaToHa (npomokon Ne 12/24 eid 28 yepeHs 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 014 3a0a4 cmauyioHapHoi mernsaonposioHocmi?

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

cmayioHapHOi menaonpogioHocmi?

LlJo e cmeneHamu ceob00u 8 3a0a4ax cMauioHapHoOi ma HecmauioHapHoi menaonposioHocmi?

Aki enacmusocmi mamepiany HeobxioHi 0214 3a0a4i cmauioHapHoi menaonpogioHocmi?

Aki enacmusocmi maepiany HeobxioHi 0n14a 3a0ay4i HecmayioHapHOI mensaonpogioHocmi?

Aki enacmusocmi mamepiany HeobxioOHi 0n1a 3a0ayi HecmauyioHapHOI mernsaonpogioHocMi?

10. [Ana akux 3a0a4 npu3HavyeHul po3paxyHoK StaticStructural e cucmemi ANSYS?

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

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

13. AKi xapakmepucmuKu mamepiany HeobxioHi 018 pO3pPaxyHKie Hanpy#eHo-0edopMo8aHoO20
CMaHy 8 MeXax npyxHocmi?

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

15. lo € cmeneHamu ceobodu 6 3a0a4ax aHAI3y HANPYyHeHo-0ehopMo8aHO20 CMAHy?
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