QE HauioHanbHUiA TeXHIYHKUIA yHiBEpCUTET YKpaiHu
ag «KUIBCbKUMA NOMTEXHIYHUW IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

PiBeHb BULL,0i OCBiTH
Fanysb 3HaHbL
CneuianbHicTb

OcBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYaHHA

PiK niarotoBKu, cemectp
O6car aucuunninm

CemecTpoBuii KOHTpONb/
KOHTPOAbHi 3ax04m

Po3knap 3aHATb
MoBa BMKNnapaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BUK/IaAaudiB

Po3smilLLeHHA Kypcy

Wk MaTep
S X

Kadeapa
BUCOKOTEMMNEPaATYyPHUX
marepianis Ta NOPOLUKOBOI
meTtanyprii

MTYY "KNE" - 160

MaTtemaTtuuHe i Komn'loTepHe MoAaeNtoBaHHA 2
- Komn'toTepHe mogentoBaHHA MeToA0M

CKiHUEHHUX eNleMeHTiB
Pob6oua nporpama HaBuyanbHoOi gucumunniim (Cnnabyc)

PeKBi3nTK HaBYa/IbHOI AUCLUUNNIHU

Mepwuii (6akanaepcoKuii)

13 MexaHiYyHa iHx#ceHepis

132Mamepiano3Hascmeo

HaHomexHonoezii ma komn’rtomepHuli OuzaliH mamepiasie
Bubipkosa

300YHA/3MIWAHA NPUCKOPEHA

Il Kypc, ociHHIl cemecmp

3 Kpedumu ECTS

ExzameH / IKP

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

Jlekmop: K.m.H., 0oy. CmenaHoe One2 Bacunvboeu4, ostepanoff@iff.kpi.ua;
+380 50 330 68 15;

JlabopamopHi (Komn’rtomepHuli MPaKmMuUKym):K.m.H., doy. CmenaHoe Onez
Bacunwsosuy, ostepanoff@iff.kpi.ua; +380 50 330 68 15;

Googleclassroom : https://classroom.google.com/c/MjE4MjMwNDk3NjQO

efleKTpoHHMI Kamnyc: https://ecampus.kpi.ua/

Mporpama HaB4YaNAbHOI AUCLUNAIHU

1. Onwuc HaBYanbHOI AUcUUNAIHWY, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTU HaBUYaHHA

Komn’tomepHe mooento8aHHA MemoOOM CKiHYEHUX esieMeHmMie € CYy4YacHUM i0OXo000M PO3PaxXyHKY
cmamuy4Hoi ma/uu OUHaMiYHOI NoeediHKU 00CNiIOHCy8aHO20 06’eKmMy AK peakuii Ha 308HIWHI 8Mausu
pi3HOI Npupodu: MexaHiyHi, mennosi, eneKmMpu4Hi, Maz2HimMHIi, KombiHosaHi, mouwjo. Kommn’'tomepHe
MOOEMBAHHA MEMOOOM CKIHYEHUX efneMeHmis WUPOKO 3aCmoco8yeEMbCA Yy Halipi3HOMAHIMHIWUX
2an1y3ax mexHiku 8i0 aHanizy cmilikocmi KOHCcMpyKiti 0o imimauii noeediHKU Mnomokig piduHu Yu 2asy, i,
Ha noyamok 21 cmonimms, € He8i0’eMHOIO CKAAG0B0K MPAKMUYHO KOHCHO20 MEXHIYHO20 Mpoexkmy.
OO0HUM 3 HalibinbW NowuUpeHUX NpoepamHux 3acobis peanizauyii Memooy CKiHYeHUX enemMeHmi8 € nakem
ANSYS.

Po3paxyHKuU mMemoOOoM CKiHYEeHUX enemMeHmis yCriuHO 3aCmoco8yromsCa 8 Mamepiano3Hasyill aanysi
MOYUHAKYU 3 ME30CKOMiYHo20 MacuwmabHo20 piBHA — pPO3PAXYHOK epeKkmusHUX hi3udHUX
XapaKkmepucmuKk cCmpyKmypHoO-HeoOHOPIOHUX Mmamepianis, imimauiliHe MoOesto8aHHS MEXHO102iYHUX
npouecis, aHani3 No8ediHKU mamepianis, K CKnadosoi KOHCMPYKUil, mouwo.

Mpedmemom eusYeHHA OucyunaiHu € npuliomu po368’a3aHHA CcMAaHOapMHuUx 3a0a4 (mensaoeux,
MEeXAHIYHUX, 2i0pOOUHAMIYHUX) MemoOOM CKIHYEHUX esiemMeHmis 8 npozpamHomy cepedosuuli ANSYS.

Memoto ducyunniHu € po3eumoK y cmyodeHmie 302a1bHUX KomnemeHmHocmeli:
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- 30amHocmi 00 abCMpPaKmMHO20 MUCAEHHSA, QHAI3Yy MA CUHMe3y;

- 30amHoCMi 3aCMOoCy8AHHA 3HAHb Y MPAKMUYHUX CUMYayisax

- 30amHocmi s4umucsa ma 080s100i8amu Cy4aCHUMU 3HAQHHAMU

- 30amHocmi suAasaamMuU, cmasumu ma supiwysamu npobaemu

- 30amHocmi npulimamu obrpyHmMos8aHi piuieHHA

- 30amHocmi o adanmayii ma dii 8 Hogili cumyauyii

- 30amHocmi BUKOPUCMAHHA iHGhopMayiliHux i KOMyHIKauiliHux mexHosnoeil
- 30amHocmi cninKyeamucs 0epxasHOK MOBOIO K YCHO, MAK i MUCbM0O80

ma ¢hopmyB8aHHSA haxosux KomrnemeHmHocmeli:

- 30amHocmi 3acmocosysamu 8i0no8iOHI KinbKiCHIi MamemamuyHi, Qi3uyHi i mexHiyHi memoou i
Komn’tomepHe rnpoz2pamHe 3abe3rnevyeHHA 0714 BUPIWEHHA [HXEeHepHUX Mamepiano3Ha84yux
30800Hb

- 30amHocmi epeKmuBHO BUKOPUCMOBYBAMU MEXHIYHY saimepamypy ma i[HWi Oxcepena
iHgbopmauyii i 2any3i mamepianoszHascmea

- 30amHocmi 3acmocosysamu cucmemHuli nioxio 00 8UPIWEHHS IHHEeHepHUX Mamepiaao3Has4yux
npobaem

- 30amHocmi 3acmocosysamu 3HAHHA | PO3YMIHHA HAYKoBUX (bakmis, KoHuenuiti, meopitl,
npuHyunie i memoadis, HeobxiOHUX 0214 NiIOMpPUMKU OisanbHOCMI 8 cghepi mamepiano3Hascmea

- 30amHocmi 3acmocosysamu cy4acHi Memoou Mmamemamu4Ho20 ma i3u4HO20 MOOEesHOBAHHH,
00CniOHeHHA CMpyKmypu, @PIi3UYHUX, MEXAHIYHUX, (PYHKUIOHAAbHUX mMa MEexHOs/102iYHUX
sniacmusocmeli mamepianie 0214 supiWeHHA Mamepiaano3Has4ux npobaem

- 30amHocmi opeaHizogysamu pobomy eidnosidHo 00 sumoe be3sneku iummedianoHocmi U
OXOPOHU npayi

32i0HO0 3 BuUMO2aMU 0CB8IMHbLO-NPOGeECIliHOI npo2pamu mnicaa 30CB80EHHA HABYAAbHOI OUCYUNAIHU
cmydeHmMu mMarome npooemMoHCMpy8amu makKi pe3yanemamu HO8YAHHA:

- 3HQHHA no2iKu ma memodosoeii HayKo8020 Mi3HAHHA

- 3BHQGHHA Cy4acHUX iHhopMauyiliHuUX ma KoMyHIiKauiliHux mexHosoeil

- 3HQGHHA eKosnoeiyHo Hebe3dneyHux ma WKidausux pakmopie npogeciliHoi dianbHocmi i memodis
IX BUSHAYEHHSA

- 3HGHHA npuHyunie opeaHizauyii ocobucmoi OisnbHocmi, Mmemodie NOCMAHOBKU i pPo3pobKu
cmpykmypu ocobucmoi dianbHocmi

- 3HaHHA aneopummy Oii 8 cmaHOApPMHUX npogheciliHuUx cumyayisax

- 3HaHHA 6a308i Ma Cy4YacHi 3 iH#eHepHuUx ducyunid

- YMiHHA 3acmocosysamu noziky ma memo0oos102it0 HAYKO8020 Mi3HAHHSA

- YMIiHHA 8uKopucmosysamu 3HGHHA (YHOAMEHMAsnAbHUX HAYK HA pieHi, HeobxiOHomy 074
00CA2HeHHA IHWUX pe3ys6mamis 0c8imHbOI npozpamu

- YMiHHA 80100imu 3acobamu cy4acHuUx iHghopmayiliHux ma KOMyHiKayiliHUx mexHosoeaitli

- YMmiHHA 3acmocosysamu c80i 3HAHHA 078 eupiweHHA npobsaem 8 Hogomy abo He3Haliomomy
cepedosuuli

- YMIHHA 8inbHO CNinKys8amucsa 0epxaeHo ma iHO3eMHO MOB8AMU 3 NPogeciliHux NUMaHs AK
YCHO, MaK i MUcbMo80

- YMIiHHA 8ukopucmosysamu memoou Pi3u4HO20 | MamMemMamu4yHoO20 MOOENB8AHHA 01
CMBOPEeHHA HOBUX i YOOCKOHA/EHHSA iICHYIOYUX Mamepianis, mexHoso2ill ix 8u20moseHHsA

- YMmiHHA obupamu | 3acmocosysamu npudamdi murnosi memoou 00CAIOHEeHHA (aHAAIMUYHI,
PO3PAXYHKOBI, MOOet0BAHHSA, eKCrepuMeHmMarnbHi); NpasuabHoO iHMepnpemysamu pe3yaemamu
makxux 0ocnioHeHb ma pobumu 6UCHOBKU

- YMiHHA  3Haxo0umu nompibHy iHGopmayito y  aimepamypi, KOHCynemysamuca i
sUKopucmosysamu Haykosi 6a3u 0aHux ma iHwi 8i0nosioHi Oxcepena iHopmayii 3 memoro
0emasbHO20 8UBYEHHSA | OOCNIOHCEHHA IHHEHEPHUX MUMAHb



- YMiHHA sukopucmosysamu moxcausocmi cyyacHux CAD/CAM/CAE cucmem 008 po3paxyHKy ma
npoekmyesaHHA 8upobis, OCHAW,EHHA | ycMamKy8aHHA

- YMiHHA nposodumu 00cnidnceHHs, PO3PAXYHKU | KOHCMPYBAHHA KOMMO3UMmig i Nokpummis i3
BUXIOHUX MOPOWKI8 pi3HO20 cmyneHA ducnepcHocmi

2. TlpepeKBi3uTH Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLie B CTPYKTYPHO-NIOTYHIA CXeMi HaBYaHHA 3a
BigNOBIAHOIO OCBITHLOIO NPOrpPamolo)

AucyunniHa 8uKnadaemMsca y cboMomMy cemecmpi Ni020mosKU 3a 0C8IMHbO-MPOGecCiliHo Mpo2pamoro
bakanaspis, mae cucmemamu3syoduli xapakmep. a4 ycniwHO20 3ACB80EHHA OUCUUnNAiHU cmydeHm
nosuHeH 0807100imu Habopom KomrnemeHmMHocmeli ma MpPo2PAMHUX pe3yabmamie HAB8YAHHA
oucyunanix:

- Buwa mamemamuka;

- Qi3uka;

- IHpopmamuka, 064uUCO8AALHA MEXHIKA, MPO2PAMYBAHHA MA YUC/108i Memoou;

- TeopemuyHa ma nNPUKAAOHA MEXAHIKQa;

- MamemamuuHe i Komn'tomepHe Mmodento8aHHA 1 — Memoodu mamemamuyHO20 MOOest08AHHA
ma onmumizauii;

- IHx#ceHepHa ma Komn’rtomepHa 2pagika.

Pe3ynbmamu sus4yeHHA OUCyunaiHU HeobxioHi 0219 suBYEHHA OUCYUNIH:

- OcHosu Komn’romepHo20 ou3aliHy mamepiasie;
- [lpu BUKOHGHHI Kypcosux ma OunaomHux pobim (npoekmig) ma Ak cknadosa iHMezpanbHOI
KomnemeHmHocmi ni02omosKuU 3a 0C8iMHbO-NpogeciliHo Npozpamoro.

3. 3micT HaBYaNbHOI AUCUUNNIHN
Po30in 1.[Tpobaema po38’a3aHHA OugpepeHyiliHux pieHAHb 3 YACMUHHUMU MOXiOHUMU.

Tema 1.[ugpepeHyiliHi piBHAHHA 3 YACMUHHUMU roxiOHUMuU. Knacugikayia pieHaHb. [paHU4YHi ma
noyamkosi ymosu. Ob6rpyHmysaHHsa Memooy CKIHYeHUX esemMeHmis.

Po30in 2.3ada4i mennonepeHeceHHA.

Tema 2.CmauyioHapHe mersonepeHeceHHsa, BU3HAYAsbHE PIBHAHHA, 871acmMu8ocMi OOMEHY,
2PAHUYHI yMmosu.

Tema 3.HecmauyioHapHe mennaonepeHeceHHs, 0cobausocmi  8U3HAYANLHO20  PIBHAHHA.
Moyamkosi ma epaHuyHi ymosu, enacmusocmi mamepiasny OomeHy.

Po30in 3.3a0a4i cmpyKmypHoOi MexaHiKu

Tema 4.Bu3Ha4anbHe piBHAHHA 0718 30004 CMPYKMYpPHOI MEXAHIKU, 2paHUYHi ymosu 05 3a0a4
CMPYKMYPHOI MEXAHIKU.

Tema 5.Po3paxyHKu 6 obaacmi naacmu4Hoi Oegopmauii. lMpuHyunu eeHepauii naacmu4yHuUX
xapakmepucmuk (ocobsausocmi NAACMUYHO20 3MiYHEHHS).

Po30in 4.[i0poduHamiyHi ma 2a300UHAMIYHI PO3PAXYHKU.

Tema 6.7i0poduHamivyHi ma 2a300UHAMIYHI PO3PAXYHKU, OCHOBU Memooy CKiHYeHUX 0b6’emis

4. HasuanbHi matepianu Ta pecypcum

4.1 baszoea nimepamypa
1. An Introduction to Computer Simulation.M.M.Woolfson and G.J.Pert. Oxford University press.
1999.- 312 p.



2. Xiaolin Chen, Yijun Liu. Finite Element Modeling and Simulation wit ANSYS Workbench. CRC Press
Taylor & Francis Group. 2019. - 471 p.

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

4. Komn’tomepHi mexHon02ii po3paxyHKy npocmoposux KOHCMPYKUil npu cmamuyHux i
OuHamiYHUX HasaHmaxeHHAx. B.A.baxceHos, M.O.Babiwesuy, F0.B.BopoHa ma iH. Kuis:
Kapasena, 2018. — 314 c.

bazoea snimepamypa 0ocmynHa 8 esneKmMpPOoHHOMY perno3umopii Kagedpu y euenadi enekmpoHHUX
Konitly popmamax pdf abo djvu.

Jodamkosa nimepamypa

1. bacos K.A. ANSYS 0ns kKoHcmpykmopos. ZIMK lMpecc — 2016. — 248 c.
2. Dechaumphai P., Sucharitpwatskul S. Finite Element Analysis with ANSYS Workbench. Oxford,
U.K.: AlphaSciencelnternationalltd, 2018. — 280 p.

HaByanbHUMN KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCUUNNIHU(OCBITHLOrO KOMNOHEHTA)
5.1 Jlekuyii (6 200uH)
3anammsa 1.Bcmyn. Mema ma npozpamHi yini ducyuniHu, pelimuH2o08a cucmema oyiHB8AHHA

LupeperyiliHi pieHAHHA 3 YGCMUHHUMU MOXIOHUMU, iX Kaacugikayisa ma 3acmocy8aHHA 00 iHHeHepHUX
300a4. CKAaOHicMb 00epM#(aHHA QHAAIMUYHO20 P038°A3KYy. YucenbHi memoou po38°A3KYy PieHAHbL 3
YaCMUHHUMU roxiOHUmu. ObrpyHmMyeaHHA memooy CKiHYeHux enemeHmis. [1, 4]

3adayi cmayioHapHoi menaonpogioHocmi. O0epHaHHA 8U3HAYA/IbHO20 PIBHAHHA. 30KOH 36epexeHHA
eHepeii. TpaHuuyHi ymosu. Peanizayia 3adauyi cmayioHapHOi menaonpogidoHocmi 3acobamu ANSYS
Workbench. [1, 2, 3].

3aHamma 2. 3a0a4i HecmauyioHapHoi menaonposioHocmi. Ocobausocmi 8U3HAYAN6HO20 PiBHAHHA 018
8UNA0KYy HecmauioHapHoi menaonposioHOCMI, 2paHU4Hi ma nodyamkosi ymosu. Peanizayis
baeamocmadiliHozo po3paxyHKy 3acobamu ANSYS Workbench. AHani3 nosas memnepamyp y eupobi 8
npoueci lio2o HazpieaHHsA / 0xonodxceHHA. [1, 2, 3].

3adayi cmpykmypHoi mexaHiku 8 obaacmi npyxcHoi degpopmayii. O0epraHHA 8U3HAYANbHO20 PIBHAHHA.
Mampuysa x»opcmkocmi cucmemu.[1, 3, 4]. [lpusedeHHA BU3HAYA/LHO20 PIBHAHHA 00 8u2A[0y
HOPMQs1bHO BU3HAYEHOI cucmeMu PiBHAHb (KiflbKicmb HE8i0OMUX = KiflbKicmb piHAHb). [paHu4Hi ymosu.
Bnacmusocmi mamepiany 0omeHy, HeobxiOHi 0as po3paxyHKy. 3acobu sepugpikauii pezynsmamis.
AHani3 Ha 32uH / KpyvyeHHA 0emari 3a0aHoi 2eomempii [1, 3, 4].

CPC Ocobnusocmi aHanizy 0os208umipHuUx supobie 3 NOCMIliHOK NAOUWE0 MOoNepevYHo20 nepemuHy —
«00HOBUMIpPHA» peanizauyia memoody CKkiHYeHuUx enemeHmis [1, 2, 3, 4].

3anamma 3. 3ada4i cmpyKmypHOi MexaHiku 3a HaseHocmi naacmuyHoi Oegopmauii.Peanizauia
«naacmuYHuUx» enacmusocmeti mamepianie 3acobamu ANSYS Workbench. biniHiliHa ma mpuniHiliHa
molenb NAACMUYHO20 3MiyHEeHHA mamepianie. Ocobausocmi nposedeHHA PO3PAXYHKIB, OUIHKU
pesynemamis. [1, 2, 3].

CPC 3a0ayi po3paxyHKy nomokie piduH ma 2aszie. O0epiaHHA 8U3HAYA/bHO20 PieHAHHA. [1osne muckKis
ma nosne weuokocmedl. [paHu4Hi ymosu. [1, 2, 3].

CPC 3a0ayi po3paxyHKy nomokie pioud ma 2a3ie. OCHO8U 3a0CMOCY8AHHA Memody CKiHYeHUx ob’emie.
HeniniliHuli xapakmep 3a0a4i ma 3acobu niHeapu3auyii pisHaHb[1, 2, 3].

Jlekuii maroms Hacmarosyuli xapakmep. OKPecatneMbCA memMmamuxka ma 3acobu 3ac80€HHA mamepiany
WIAAXOM  ONPAuto8aHHA MEeopemu4YHo20 Mamepiany, BGUKOHAHHA KOMIMT IOmepHUX MpakmuKymie.
3a3Ha4eHi memu 8UHOCAMbCA HA CaMOCmiliHe Onpayto8aHHA MOBHICMIO



5.2 Komn’rtomepHuli npakmukym (4 200uH)

Mema komn’romepHO20 NPAKMUKYMY:

MPAKMUYHO 0807100iMmu peanizayieto memoody CKiHYeHUX eneMeHmis 0114 P0368°A3AHHA KAACUYHUX
3a0a4 8 cepedosuwi ANSYS Workbench.

3micm Komn’tomepHux NnpaKmMuKymie

1.

2
3.
4
5

3ada4ya cmayioHapHoi menaonpogioHocmi (1 200uHa)

3ada4ya HecmauyioHapHoi menaonposidHocmi (1 200uHa)

AHQni3 HanpyxeHo-0egpopmosaHo20 cmaHy 8 obaacmi npyxHoi degpopmauii (1 200uHa)
AHQni3 HanpymeHo-0egopmosaHo20 cmaHy 8 obaacmi naacmu4Hoi degpopmauii (1 200uHa)
AHani3 po3nodiny weudkocmel 8 namiHapHomy nomoui piouHu (CPC)

AyoumopHi 3aHAMMA KOMIM IOmepHo20 MPAaKkmuKymy 8i0800Ambca O0A8 6ecmyny, [po32ad0y
npouedypu pPo38°A3aHHA, (OPMYAOBAHHA [HOUBIOyanbHUX 3a80aHL. Pewma Komn'romepHux
MPAKMUKyMie BUKOHYEMbCA 8 PAMKAX camocmiliHoi pobomu cmydeHmis.

6.

CamocTiiiHa poboTa cTyaeHTa

CamocmiliHa poboma cmyodeHmis (3azasnbHa mpusasaicme 80 200UH) NoAg2a€ y:

OnpaurosaHHi meopemu4yHo2o mamepiany (8 200UH)

Midzomosui ma camocmiliHomy 8UKOHAHHI KOMI'tomepHuUX npakmukymie (30 200uH)

lioecomosui ma sukoHaHHi AKP ecbo20 12 200uH

lideomosuyi 0o cemecmposoi amecmay,ii — ekzameHy — 30 200UH.

7.

MoniTMKa Ta KOHTPO/Ib

MoniTMKa HaBYaNbHOI AUCLUNNIHKU (OCBITHBOrO KOMMOHEHTA)

Cucmema 8umoe, AKi cmasnamocs neped cmyoeHmMom:

1id uac ycix sudis ayoumMopHuUX 3aHAMb 3a60POHAEMbLCA BUKOPUCMAHHA MObinbHUX mesegoHis
Y 38YKOBOMY pextumi, 00380/5€EMbC 0bMexeHe 8UKOPUCMAHHA MeceHOxcepis y be338yyHoMy
pexcumi. [1i0 yac Komn’romepHUX MPAKMUKYMIi8 00380/A9EMbCA 3ACMOCYS8AHHA MepPCOHAAbHUX
Komn’romepis 0418 nowyKy iHghopMauii, BUKOPUCMAHHA 8/1ICHUX pecypcis, mouwo.

Pe3ynbmamu BUKOHAHUX KOMM'HOMepHUX MPAaKmMuKymie ogopmMaoomsca y euenadi 3eimis 3
30CMoCyB8aHHAM MEKCMo8020 pedakmopa. 38im BKAYAE mekcmosul ma intocmpayitHul
mamepian, wWo nidmeeporye BUKOHAOHHA 3080QHHSA, MOXE BKAIYaMU MOCUMAAHHA HaA
enneKmpoHHy mabauuyro, y AKili BUKOHAHO PO3PAXYHKU, 308EPWYEMbLCA BUCHOBKOM.
3aoxoyysanbHi 6aau Moxcyme Oymu npusHa4yeHi 3a ocobausi 00CAeHEHHS — 30Kpemdad
nposeoeHHs1 PO3PAaXyHKiB, OPIEHMOBAHUX HA 87ACHY Haykosy pobomy cmydeHma abo Ha
BUKOHQOHHA KYypCcoB020 NMpoeKkmy.

lMonimukoro 0OednaliHie nepedbayaemoca HeobXiOHICMb CB0EYACHO20 BUKOHAHHA 30800Hb.
KoHcnekm nponyuw,eHoi nekyii mae 6ymu sukoHaHul i nodaHuli Ha repesipky He Mni3Hiwe 2-x
MUXCHI8 3 Yacy nponyweHoi nekyii. ¥ eunadky nponycKy neKkyii yepez mpusasny xeopoby — He
binbwe 2-x muxcHi8 nicaa 00yHaHHA. 38imu 3 NPAKMUYHUX 30HAMb BUKOHYIOMbCA | N00aromeca
HO nepesipKy He Mi3Hiwe 2-X MuMcHi8 3 MOMeHMy 3a8epWeHHA. Yci nucemosi O00KymeHmMu
marome 6ymu 3axuujeHi 00 3aKiHYeHHA meopemu4yHo20 HAB4YAHHA 8 cemecmpi.

Yci yyacHUKU ocesimHbo20 npouecy: sukaadayi i cmydeHmu 8 npoueci pobomu 6uUBYEHHSA
oucyunaiHu Marme Kepysamucb npuHUuUnamu akademiyHoi dobpoyecHocmi, nepedbayeHUMU
«Kodekcom vecmi HayioHaneHo20 mexHiYHO20 yHisepcumemy  YKkpaiHu  «KuigscoKuli
nosaimexHiyHul iHcmumym»» https://kpi.ua/code.
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8. BuAM KOHTPO/IO Ta PEMTUHIOBa CUCTEMA OLiHIOBAHHA pe3ynbTaTiB HaBYyaHHA (PCO)

OyiHWBAHHA pe3ynbmamie HABYAHHA MPOBOOUMbLCA 34 pelmuH2080H0 CUCMEMOI, CKAA0eHOoH
8i0rnosioHo 00 sumMoe «[10a10IKEHHA PO cucMeMy OUiHIB8AHHA pe3yabmamis Has4aHHA 6 K[l im. lzops
CikopcbKko20»
[Tlomo4He OUiHKBAHHA BKAKOYAE OYIHKY:

- ni020mMoBKU, BUKOHAHHSA, O(POPMEHHA 38imMie ma 3axXucmy KOMn’ tomepHUX NPaKkmuKymie;

- BUKOHOHHA OOMAWHbOI KOHMPOAbHOI pobomu
losHe BUKOHAHHA Ma 3axucm pe3yanbmamie KOMM'romepHo20 NpakmukKymy ouiHremscs 8 7 banie (5
npakmuxkymie = 35 6anig). HenosHe BUKOHAHHA 3080GHHSA, MOMU/KU 8 G/120PUMMAX PO3PAXYHKY,
KiHYesux pe3ysnbmamax npu3sooums 00 3HUXEHHSA OUiHKU Ha 1 - 3 6asnu.
MaKcumanbHa OUiHKG 3a MOOYsaAbHY KOHMpPOaeHoi pobomu cknadae 25 6anis. HenosHe 8UKOHAHHA
3080QHHA, MOMUSKU Y BUKOPUCMAHHI 0a120pUMMI8, HEKOPEKMHA 3YMNUHKA a120pUmmy rnpu3sooums 00
3HUMCEHHA ouiHKuU Ha 1-9 6anis.

Cemecmposuli KOHMpoae — Ek3ameH. 32i0HO cxemu PCO-2 «[lonoxceHHA npo cucmemy OUiHKBAHHA
pe3ynomamis Has4aHHA 8 KTl im. l2opa CiKopCcbKo20»:

PelimuHaoea OUiHKG CKnadaemosca 3 080X CKAQOOBUX: CMAPMOBOI, MNPU3HA4YEeHOi 0718 OYiHIOBAHHA
30x00i8 MOMOYHO20 KOHMPOAKO BMPOO00BH Cemecmpy ma €eK3aMeHayiliHoi, npu3sHayeHa 014
OYiHIOBAHHA OKPEMUX 3arnumaHb (30800Hb) HO eK3aMeHi.

MaKcumanbHe 3HaYeHHA cmapmoesoi YacmuHu cKnadae 48 banis (cyma 6anie 3a npakmukymu ma [KP-
MaKcumym 35+25=60 b6anie — MHOMUMbCA Ha KoegiuieHm 0.8 = makcumym = 48 banis), eksaameHayiliHoi
52 6anu.

Ymosu 0onycky 00 eK3amMeHy: SUKOHAHHA ma 3axucm 38imie 3 ycix npakmukymis, cyma b6anis
cmapmoesoi cknadosoi He Hux4e 36, wjo cknadae 60% MAKCUMAAbHO20 3HAYEHHA.

Cmapmosa cknadosa pelimuH2080i oyiHKku 0osodumecs 0o 3006y8a4ie HA OCMAHHLOMY 3aHAMMI 3
ducyunniHu 8 cemecmpi, ane nicaa 3axucmy ycix 38imig 3 KOMn’romepHUX MPAKMUKYMi8.

Tabnuysa eidnosioHocmi pelimuHaoeux 6asie oyiHKam 3a yHieepcumemcobKo WKAAo0ko:

Kinbkicms 6anis OuiHka
100-95 BiamiHHO
94-85 Jyxe pobpe
84-75 Jobpe
74-65 3a40BiNnbHO
64-60 JoctaTHbo
MeHwe 60 He3aposinbHO
He BMKOHaHi yMOBM JONYCKY He ponyuweHo

9. [OopaTtkoBa iHpopmauis 3 gucumnaiHu (OCBIiTHLOro KOMNOHEHTA)

9.1. Ocobnusocmi HasYaHHA 3a 3miwaHow abo oJucmaHuiliHow ¢opmoro, nos’s3aHi 3
dompumMaHHAM nipomuenioemiyHuUx 3axodie ssedeHuUx OepxasHumu abo micuesumu op2aHaMu
81a0u ma/abo aomiHicmpayieto yHisepcumemy.

BuknadaHHA QucyunaiHu 3a 3miuaHow abo OucmaHyiliHow ¢GopmMoro HA84YAHHA 30iliCHIOEMbLCA 3
3acmocysaHHAM naamgopmu google.classroomma cepedosuwia google.meet.

JlekyiliHi 3aHAMMA nposodameca 8 on-line pexcumi. Temu nekyiliHux 3aHAMb, demoHcmpayitiHul
mamepian y eu2nAadi npeseHmMauyili 3 MeKCmosUMU KOMEHMAPAMU, KOHMPOsbHI 3aMumaHHA
Hadaromesca cmyoeHmam 3a30asez2i0b. JleKyiliHul Yac suKkopucmosyemeoca y cniggioHoweHHA 1:1
8iOHOCHO ayodumopHoi ¢opmu. CmydeHmam peKkoMeHOYeEMbCA O0aA y4acmi y 3aHAMMAX 8
cepedosuuyi google.meetsukopucmosysamu nepcoHanbHUl Komn’'romep Yyu naaHwem, 3 po3mipom
eKkpaHy He meHwe 10”. Bideokamepu kommn’tomepie maromes 6ymu y8iMKHEHI, MiKpOGhOHU BUMKHEHO.
CmydeHm 3acmocosye MikpogoH 041 8i0noeidi Ha 3anNUMAHHA 8UKAA0AYa Ma 048 Mo2o, w06
3a0amu 3anUMaHHA.



Komn’rtomepHi npakKmuKkymu BUKOHYHOMbCA i3 30CMOCYBAHHAM 67aCHUX 3acobie Kommn'romepHoi
mexHiKu cmydeHmie 3 ecmaHossneHow cucmemor ANSYS Academic Edition. PekomeHdosaHe
cepedosuuie BUKOHAHHA PO3PaxyHKie — on-line enekmpoHHi mabauyi Komnaekmy google.docs. On-
line nidOkntoyeHHA HeobxiOHe Ha MoYamMKy 3aHAMMA 014 00epI aHHA 00MnycKy 00 BUKOHAHHA
KOMIM'tomepHO20 NPaKkmukymy ma 00epH(aHHA 3080aHHA. Buknaday 8i0nogidae Ha 3anumaHHA
cmydeHmie o0epxaHi fK i3 ceaHcy google.meet (20nocom abo yepe3 yam) mak i yepes iHwWi 3acobu
es1eKMpPOHHO20 38°A3KY.

KoHmponbHi 3axo0u nposodsmeca y on-line pexcumi.
9.2. 3apaxy8aHHsA pe3yabmamis npoxoomeHH OUCMAaHyiliHUX Kypcie

Bpaxosyrovu cyvacHuli po3sumoK cucmem OucmaHyiliHoi oceimu i pi3HOMaHimHicme Kypcis, uyo
MPOMNOHYOMbCA NPOBIOHUMU YyHiBepcumemamu ceimy, cmyoeHmu MOoXymb 080s100i8aMu 3HAHHAMU 3
OKpemux po30inie Ha84Yas1bHOI OUCYUNAIHU 3 BUKOPUCMAHHAM cepsicie edx.org, coursera.org abo
prometeus.org.ua. YMoeu 3apaxy8aHHA pe3ysabmamis npoxoo0XeHHa OUCMAaHyiliHo20 Ha84YAHHA
8U3HAYAOMbCA 8 IHOUBIOYanbHOMY MopsA0Ky. CmydeHm, w0 baxcae 3apaxysamu pe3ysabmamu
oucmaHuyiliHo20 HABYAHHSA, MAE 36epHYMUCL 00 8UKAAOAYa 3 iHhopmauiero npo oucmanuitiHuli Kypc ma
8/1aCHi NobaxaHHA w000 (io2o nepe3apaxy8aHHsA. PiueHHA Npo nepe3apaxy8aHHA Mmoxe bymu
nputiHamo 8 6ydb-aKuli Yac, 00 nposedeHHsA MiOPaxyHKYy Cepecmposozo pelimuHay i He moxce bymu
giomiHeHe.PekomeHOosaHuli ducmanyitiHul kypc: CornellX ENGR2000XA Hands-on Introduction to
Engineering Simulations Ha nnameopmi edx.org; adpeca: https://www.edx.org/course/a-hands-on-
introduction-to-engineering-simulations

Po6ouy nporpamy HaB4YanbHOI gucumnainmu (cunabyc):
CknageHo goueHT kad. BTM Ta MM, K.T.H., goueHT CtenaHos Oner BacunboBuy
YxBaneHo Kadegpoto BTM T1a MM (npotokon Ne  Bia, )

Moropa)keHo MeToAMYHOK KOMICIEID
IHCTUTYTY MaTepia/io3HaBCTBa Ta 3BaptoBaHHsA iMm. €.0 MaToHa (npoTokon No _ Big, )



Hdodamok A

Npuknad 3aedaHHs Ha [KP
1. 3a BidomuMu 3HaYeHHAMU KoediyieHmis xopcmkocmi enemeHmis 1, 2, 3, 4 ma cun F4 i F5
su3Ha4Yyumu repemiujeHHA moyokK 1, 2, 3, 4.

2. 3a sidomumu po3mipamu 2-D domeHy ma epaHUYHUMU YMOBAMU 3a0a4i CMAyioHAPHOI
menaonposidHoCcMi 3Halimu 3HaG4YeHHA memnepamypu y movyi 3 3a0aHUMU KOOPOUHaMAamu.

3. [ina 3adaHoi demani ma ymoe HABAHMAXEHHSA 3HAUMU MOYKY, y AKili cnocmepiecaemosca MaKCUMyM
eKsieaneHMHUX Hanpyx#eHs.

4. [ins 3a0aHOi popmu demani NOpiBHAMU po3MaAWy8aHHA MA PiBeHb MAKCUMA/bHOI naacmuyHoi
degpopmauii 0na Habopy mamepianie (Cmane, Al cnnas, Ti cnnas)

Mepenik ek3ameHayiliHux 3anumaHb

Lna po38'a3aHHA AKUX 3a0a4 NpU3Ha4YeHUl Memoo CKiHYeHUX enemeHmia?

Aka mema emany npenpouyecopa?

Axka mema emany nocmnpouyecopa?

AKi epaHuY4Hi ymosu HeobxiOHi 05 3a0ay4 cmayioHapHoOi merisonpogioHocmi?

AKi 30KOHU 36epexteHHA 8UKOPUCMOBYHOMbCA 0718 00ePHAHHSA 8U3HAYA1bHO20 PIBHAHHSA

cmayioHapHoi mensonposioHocmi?

Lljo € cmeneHamu ceobodu 8 3a0a4ax cmayioHapHoOi ma HecmauyioHapHoi menaonpogioHocmi?

Aki enacmusocmi mamepiasny HeobxioOHi 0718 3a0a4i cmauyioHapHoi menaonposioHocmi?

Aki enacmusocmi maepiany HeobxioHi 0n14a 3a0a4i HecmayioHapHOi mersonpogioHocmi?

Aki enacmusocmi mamepiany HeobxioHi 045 3a0a4i HecmauioHapHoi Menaonpoe8ioHocmi?

10. [1na akux 3a0a4 npusHa4yeHul po3paxyHoK Static Structural 8 cucmemi ANSYS?

11. Ha AKkux 3aKoHax 6a3yemoca 8U3HA4YAbHE PiBHAHHA po3paxyHKy Static Structural?

12. Yum obymosneHa HeniHiliHicmb deghopmayiliHoi 3a0ayi 8 obaacmi naacmuyHoi degpopmauii?

13. Aki xapakmepucmuKu mamepiasy HeobxiOHi 018 po3pPaxXyHKi8 HanpyreHo-0epopmMo8aHo20
CMAaHy 8 MeXax Npy*Hocmi?

14. Aki xapakmepucmuKu mamepiasny HeobxiOHi 018 po3pPaxXyHKie HanpyreHo-0epopmMo8aHo20
CMaHy 3 ypaxy8aHHAM MaacmuyHoi degpopmayii?

15. lJo € cmeneHamu ceobodu 8 3a0a4ax aHaAsi3y Hanpy#eHo-0egpopmo8aHo20 CMaHy?

16. Ha AKkux 3aKoHax 6a3yemoca 8U3HAYAbHE PIBHAHHA 1AMIHAPHO20 MOMOKY PiOUHU ?

17. AKki enacmusocmi mamepiany 8UKOPUCMOBYHOMbCA 018 AHAAI3Y AAMIHAPHUX?
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