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Po3po6HuK cm. eukn. €eeen MAPLIEHIOK o

110cajia, HAyKOBHMH CTYIIIHE 1 BYEHE 3BAHHS , IM S Ta IIPI3BUILE (=rTrINIC
’ .

Po6ouy mporpamy po3riisiHyTO Ha 3acijjaHHi kadenpu
(Ne 203 ) Koncmpykyii asiayiiinux osueynie

(nasBa xadeapu)

ITpoTtokon Ne _1 Bim « 30 » _cepnua 2024.

3aBiqyBau kadeapu 0.m.H, npogecop Cepeii €[1IPAHOB

(HaykoBHil CTYMIHb i BUCHE 3BaHHSI) (miruc) (im’st Ta nipizBuIIE)



Onuc HABYAJIBHOI JUCIHHUILIIHA

. . XapakTepucTuka
. l"ay3b 3HaHB, CIIEHIAIBHICTD, . .
HailimenyBanHs . . HABYaJIbHOI AUCLUILIIHI
. OCBITHS Iporpama, piBeHb
IIOKa3HUKIB . (Oenna ghopma
BHUIIO1 OCBITU
HABYAHHSI)

KinpkicTh KpeauriB — 3

I'asny3b 3HaHb:
14 «Enexmpuuna inoicenepisy

Kinmekicte MogyniB — 1

KinbKicTh 3MiCTOBHUX MOJTyIIIB
-1

InauBinyanbHe 3aBIaHHSA:

Hemac

(Ha3Ba)

(wndp 1 HafiMeHyBaHHST)

Oboe ’a3ko06a

HaBuanbHuii pik

3arajbHa KiJIbKIiCTh I0-

nuH — 40%/90

KiabKicTh THXKHEBUX FOIHH
JJIS1 IeHHO1 (popMH HAB-
YaHHS:

ayTUTOPHUX — 2,5
CaMOCTIHHOT poOOTH CTYy/Ie-
Hra — 3,125

2024 / 2025
CrneniajbHicThb:
144 «Tennoenepeemuxay Cemectp
(xox 1 HaliMEeHyBaHHS) 1 -i
Jlexmii *
OcBiTHs nporpama: 16
Inorcunipune ma excniyamayis IpakTHyHi,
Mmenji0eHep2emuyHux CUCmem ceMiHapchKi -
(HaliMeHyBaHHS) 24 200.
JlaGopatopni -

Camocriiina pobora

50 rop.
PiBeHnb BuIIOI OCBiTH: Bua xonTpoJiio
opyauil (mazicmepcoKuil) icnum

CniggioHOUWIeHHS KITbKOCMI 200UH ayOUMOPHUX 3AHAMb 00 CAMOCMIUHOI poOOMU CMAHOBUMD

40/50

* AyoumopHe HABAHMANCEHHS MOJICe OYMU 3MeHueHe aO0 30inbuiene Ha 00HY 200UHY 8 3AedlC-

HOCMI 8i0 PO3KAOY 3AHAMb.




2. Mera Ta 3aBJaHHA HABYAJLHOI AUCIHMUILTIHA

Mera: npundaHHs 3HaHb Ta YMiHb, HEOOXIHUX TSI BUKOHAHHS 1HKEHEPHUX PO3PaxXyHKIB OCHO-
BHUX JIeTaJIell aBialiifHOro ra3oTypOiHHOro ABUryHa B mporpamaomy naketi ANSYS.

3aBIaHHsI: BUBUYCHHS 0COOIMBOCTEH BUKOHAHHS 1H)KEHEPHUX PO3PaXyHKIB B IPOrPaMHOMY KOM-
miekci ANSYS.

3rifHO 3 BHMOTaMHU OCBITHBO-TIPO(ECIHHOI TPOrpaMu CTYAEHTH MOBHHHI JOCSTTH TaKUX
KOMIIETEHTHOCTEH:

3arajibHi KOMIIETEHTHOCTI:

3K1. 30amuicms 00 abCmpakxmuo2o MUCieHHs, aHaiizy i CUHmesy.

3K3. Bminnsa euseniamu, cmagumu ma upiutyeamu npooaiemu.

CreuniajabHi ((paxoBi) KOMIIETEHTHOCTI:

CK1. 30amuicmo 3acmocogysamu ma yOOCKOHANIO8AMU MAMEMAMUYHI Ma KOMN TOmMepHi MOOeli,
HAYKOBI | MEeXHIYHI Memoou ma cyyacHe KOMn tomepue npozpamue 3abe3neyuenns 0Jis p036 A3aHHs CKId-
OHUX THIICEHEPHUX 3a0aY 8 MenioeHepeemuyi.

CK13. 30amnicmob ananizyeamu meniosuii ma menjioHanpyiceHuil cman oemaneti NOPUIHEeBUXx,
2a30mypOIHHUX 08USYHIE MA THUL020 eHeP2eMUYHO20 0ONAOHAHHS.

IIporpamHi pe3yibTaTH HABYAHHA:

PIIH2. Ananizyeamu i obupamu epexmugHi ananimuyHi, po3paxyHKkosi ma eKcnepumeHmaibHi
Memoou po38 s3aHHsL CKIAOHUX 3a0ay menioeHepemuKu.

IIPH4. Biowykogysamu HeobOXiOHY iHhopmayito 3 pi3Hux Odicepen, oyiHiosamu, oopooasmu ma
amanizysamu yio iHghopmayiro.

IIHP25. Ananizysamu ymosu ()yHKYiOHY8AHHS MENTOHANPYHCEHUX Oemaell, Menio8uil Cmau ma
mepmomiyHicmeb 0emalell 8 pi3HUX YMOBAX (DYHKYIOHYBAHHSL.

IIpe-pexkBizuTu: Buma maremaruka, ®izuka, TeopeTnyHa MexaHika, TepMoauHaMiKa 1 TETIO0-
OMiH.

Ko-pekBi3zuTu: MoenoBaHHs Ta pO3paxyHOK MPOIIECIB B CHEPrETUIHUX CUCTEMaX.

3. IIporpama HaB4YaJbHOI JTUCUMILTIHU

Moayas 1
3micToBuii MoxyJab 1
YUCEJIbHI METO/IX B IHHKEHEPHUX PO3PAXYHKAX

TEMA 1. Icropis po3sutrky CAE cucrem. CTucina xapakTepUCTHKa CUCTEM-TIEpiB: X OCHOBHI
nepeBaru 1 Hegodiku. Micue cryaiiioBanoi CAE cuctemu Ta ii MOKIMBOCTI.

TEMA 2. PoJib 4uCITOBUX METOJIIB B PO3paxyHKax Ha MIIHICTh. OCHOBHI €Tamy YUCIOBOTO JIOC-
JIHKEHHST MIIIHOCTI KOHCTPYKITIi. Ies 1 ramy3s 3actocyBanHs meTona KiHmneBux eneMmenTtiB (MKE). Oc-
HOBHI €TaIy NMpakTUYHO1 peasizallii. TUm KiHIeBUX €JIEMEHTIB.

TEMA 3. Etanu cTBOpeHHS KiHIIEBO-eIeMeHTHOI CiTKU. [Ipu3HadeHHs aTpuOyTiB 00’ €KTaM TBEp-
noTinbHOT Mozeni. KepyBaHHS HIUTBbHICTIO CITKH. MeToIu CTBOPEHHS KiHIIEBO-EIIEMEHTHUX CITOK.

TEMA 4. AnaniTu4yHe po3B’s3aHHs 33[a4 pO3paxyHKy OaJlOK Ha MILHICTh: METOAMKA IMOCTaHO-
BKH, PO3B’sI3aHHS 33/1a4 Ta aHalli3y pe3ynbTariB B mporpamMmHoMy komruiekci ANSYS. Jliniitni Ta Hemi-
HIMHI IIOCTAaHOBKHU 3a/1a4.

TEMA 5. BunpoOyBaHHs MatepiajiB: aiarpama “HanpyxeHHs-aedopmanii”. Tunu HemiHifHOCTI
B 33J]auaxX po3paxyHKiB Ha MII[HICTb. AJITOPUTM HEJiHIITHOTO aHaii3y, Horo JiaaHaHHS.

TEMA 6. Tumnu rpaHU4HUX YMOB B TEIUIOBUX 3a/1a4ax. 3aJaHHS TPAaHUYHUX YMOB 1 YMOB TEILIO-
BOro KoHTakTy. CTamioHapHi 1 HecTalliOHapHi 3aJaui TerionpoBiaHocTi. @opMyBaHHS (QyHKIIOHAIb-
HUX 3aJIeKHOCTEH Teruo(i3nYHUX XapaKTEepUCTUK MaTepiajiB Bijl TEMIIEpaTypH.

TEMA 7. Oco6auBoCTi po3paxyHKy JTUCKIB KOMIIPECOpiB 1 TypOiH Ha MilIHICTh. MeToInKa BUKO-
HaHHS PO3paxyHKy TEIJIO Hampy>KeHoro crany jaetaini. [Imocka moctaHoBka 3amayi. OcoOnMBOCTI 3a-
JIaHHS TPAaHUYHUX YMOB Ha MOBEPXHi IUCKa TypOiHH.



TEMA 8. BnacHui Ta BUMyIIeH] KOJUBaHHS. MeToArMKa po3paxyHKy BIacHUX (OpM 1 4acToT KO-
JMBaHb HA MPHUKIAJl poOoUHX Jonarok. YacToTHa miarpama.

TEMA 9. Metoinka NOCTaHOBKH 1 PIlICHHSI KOHTAKTHHX 3a/1a4. 3arajbHa XapaKTepUCTHKA 3a/1a9
muHaMmiku. [lapamerpu nuHamMiuHuX po3paxyHKiB. J{uHamiuHe 3acTocyBaHHS HaBaHTakeHHs. CriekTpa-
JHHUH BIATYK Y pa3i yAapHOTrO HaBaHTAKEHHS.

4.  CTpykTypa HAaBYAJIbLHOI JUCIUIJIIHH

Kinekicts roany
Ha3Bu 3MicTOBHX MOJYIIIB 1 TEM AICHHa dopma -
y TOMY 9UCITi
yChOTO
1 n mab | c.p.
1 2 3 4 5 6
Moayas 1
3microBuii moayas 1 (UMCEJIBHI METO/IU B IHHKEHEPHUX PO3PAXYHKAX)
TEMA 1. 3aranesi Bigomocti ipo CAE cucremu 3 1 - - 2
TEMA 2. OcHOBHI MOJI0’KE€HHSI METOTy KIHIIEBUX €JIeMEH- 3 1 i i 5
TiB
TEMA 3. CTBOpeHHsI KiHII€BE-€JIEMEHTHOI CITKH 6 - 2 - 4
TEMA 4. Po3paxyHok 6aJ0K Ta paM Ha MIIIHICTh 10 2 4 - 4
TEMA 5. Oco06auBocTi pillieHHs HeMTHIMHUX 3a7a4 12 2 2 - 8
TEMA 6. 3aia4i noummpeHHs Teria 16 2 4 - 10
TEMA 7 Po3paxyHoK 1HCKiB KOMIIpecopiB 1 TypOiH 18 4 6 i 8
Ha MIIHICTh
TEMA 8. YactoTHuii aHani3 pobouunx sonatox ['T]] 7 1 2 - 4
TEMA 9. KonTakTHi 3aa4i. AHaji3 TMHaAMIKH KOHCTPYK- 14 2 4 i 8
i
MoayabHUIl KOHTPOJIb 1 1 - - -
Pa3om 3a 3micToBUM mMoayJiem 1 90 16 24 - 50
¥Ycboro ronuu 90 16 24 - 50
5. Temu npakTUYHHUX 3aHATH
Ne K-
Hasga Temu KICThb
3/m
rOJIUH
Moayas 1
3microBuii moayas 1 (UMCEJIBHI METO/IU B IHHKEHEPHUX PO3PAXYHKAX)
1 | CTBOpeHHs KIHIIEBO-€JIEMEHTHOI CITKH 2
2 | Po3paxyHok OaJIoK 3 BUKOPUCTaHHSM 010JIOTEKH COPTAMEHTY 2
3 | Po3paxyHOK pam 3 COpTaMEHTOM KOpHUCTyBaua 2
4 | Po3paxyHOK OaJiOK: HEIHIWHUHT aHaATI3 2
5 | CramioHapHi Ta HeCTaIllOHAPHI 3aJ1a4i TEIIONPOBITHOCTI 4
5 PozpaxyHok TepMoHanpykeHoro crany aucka Typoiau I'T/ 3 ypaxyBaHHsIM 5
YMOB MOT0 KPITUICHHS JI0 Baly
PozpaxyHok TepMoHanpykeHoro crany aucka Typoinu I'T/l 3 ypaxyBaHHIM 4
YMOB MOT0 KPITUICHHS JI0 Baly
YacToTHUII aHaJI3 JTOMATKH KOMIIpecopa
9 | KoHTakTHI 3a/1a4i: MOJICJIIOBAHHS MPOLIECY 3allPECOBYBAHHS IITH(TA 4
Pazom 24




6. Camocriiina poboora

Kins-
Ne .
Hasga temu KICTb
3/m
TOJMH
Mopnyas 1
3microBuii moayas 1 (YUCEJIBHI METOJAU B IHHKEHEPHUX PO3PAXYHKAX)
1 | OcHOBHI MOJIOXKEHHS METOA KiHIIEBUX €JIEMEHTIB 2
2 | I'padiunanii inTepdeiic, koMmaHIHUIA PIIOK porpamHoro komriekcy ANSY'S 2
3 | CTBOpeHHSI KiHIIEBE-CIIEMEHTHOI CITKH 4
4 Mertoauka poboTu 3 mporpamoro. PilieHHs OCHOBHUX 1H)KEHEPHUX 3a1a4 (MIIHO- 34
CTi, TEIUIOMPOBITHOCTI, CTIMKOCTI Ta 1H.)
5 | Po3paxyHOK TepMOHAIPYXEHOTO CTaHy JUCKa TYpOIHU BUCOKOTO TUCKY 8
Pazom 50

7. Mertoay HAaBUYAHHSA

OcHogHi gpopmu Ha8UAHHA:
- JIEKI[iliHa;
- IPaKTU4H1 poOOTH;
- caMOCTiifHa poOOTa CTYy/ICHTA;
- ICTIHT.

Ha nekmisix CTyIeHTOBI alOThCsl OCHOBHI MOHSTTS, OCHOBH TEOPii, 3aKOHOMIPHOCTI, HEOOXITH1
JUTSI TIATOTOBKH JI0 MPAKTUYHUX 3aHATh, BAKOHAHHS CAMOCTIMHOI pOOOTH.

Jlexiisi, po3B's3y€ TUIBKU OJHY AWJAKTHYHY 3a/7a4y — JIa€ MEePBICHE 3HAMOMCTBO 3 TEMOIO, Opra-
HI30BYE€ MEPBICHE CIIPUHHATTS MaTepiany, GopMyIIoe OCHOBHI MPOOIEMH.

[IpoBeneHHST TPAKTUYHUX 3aHATH 0a3ye€ThCcsl HAa 1HAMBIAYaJbHOMY BHUKOHAHHI CTyJIEHTaMU
pO3paxyHKiB JeTanel ra30TypOiHHUX IBUTYHIB Ha MIITHICTbh, TETUIOBUX PO3PAXYHKIB Ta 1H. C TOAAIBIIAM
aHaJI30M 1 TOSICHCHHSIM OTPUMAHUX PE3YyJIbTaTIB.

OcHoBHOO (pOopMOIO HaBYaHHS € caMocCTiiiHa poOoTa. Jlo Hei He MoXKHA MPHUCTYyaTh 0e3 IEBHOTO
Oaraxxy 3HaHb, SIKi JarOThCs Ha Jekii. [1ix yac caMocTiiHOT poOOTH CTYIEHTI MOTJINOJICHO BUBYAIOTh
JIEKIIITHUN MaTepiay, TOTYIOTHCS 10 TPOBEACHHS MPAKTHYHUX POOIT.

8. MeToau KOHTPOJIIO
8.1. TecryBaHHA

Martepian IMCHUIUTIHA MICTUTh OJIMH 3MICTOBUHM MOAYJb. UHCeNbHI METOAU B IHKEHEPHUX PO3-
paxyHKax.

Cxiiaganis MoayJiio — Ha 16-my TuaxkHi 1-20 cemectpy (oauH pa3s).

Jlo cxjaaHHsT MOIYJIFO CTYIIEHT JIOIYCKA€ThCS 32 YMOBU BUKOHAHHS BCiX BHUIIB 00OB’S3KOBHX
po0iT, nepeadadyeHnx y MOIYi.

OdopmiteHHs TPAKTUYHUX POOIT — e1eKmponHuUil 36im, 3aXUCT — YCHO.

Cemectp 1 — icnum.

8.2. IIuTaHHA AJsl KOHTPOJIIO TA CAMOCTIiHHOI pOOOTH CTY/IEHTIB

Mopyas 1
3micToBuii MoayJs 1
1. Ywmm 3yMoBieHA HEOOXIAHICTH MOSIBU METO/Ia KIHIIEBUX €JIEMEHTIB?



OCHOBHI OHATTS Ta MPUHLIUIN METO/Ja KIHIIEBUX EJIEMEHTIB.

Etanu Bupimenns 3agay 3 gonomororo MKD.

[MopiBHsUTBHMI aHATI3 MPOTrpaM-JIiJepiB 3a KOJIOM 3a]1a4, TPAHUIIb 3aCTOCYBAHHS 1 T. iH..
Hepenuc 33j1a4, WO MOXYTh OyTH BUpIIICHI 32 JOMOMOTOI IMPOrPAaMHOTO KOMIUIEKCY
ANSYS BUXI1JIHI IaH] Ta OTpUMaHi pe3yJIbTaTH.

6. Crpykrypa intepdeiica ANSYS Ta 3aranpHa XapakTepUCTHKA MCHIO.

7. PoGota 3 koMaHIHUM (hariiom.

8. [Ilepenik Ta BIaCTUBOCTiI FT€OMETPHYHUX MPUMITHBIB.

9. Twunu KiHIIEBHUX €JIEMEHTIB: MPU3HAYEHHS TOUYOK, OaJIOK Ta 000JIOHOK.

10. Ocob6aMBOCTI €JIEMEHTIB, 1110 3aCTOCOBYIOTHCS IS MOJICTIOBAaHHS BICECUMETPUYHUX 3a7a4.

11. Pi3HUIM MK €IeMEHTaMH MIEPIIOTO Ta JPYTOTo MOPSIKY.

12. TIoHATTS CUCTEMH KOOPIMHAT: Pi3HI THUIH 1 IX Mpu3HaueHHs (17151 o0y I0BH CKIIaIHOI reoMe-
Tpii, 3aKpIIUIEHb, HABAHTAXKEHH).

13. OcobnuBocTi MOOYAOBU CITKHA: OCHOBHI XapaKTEPUCTUKU SIKICHO TOOYIOBaHOI CITKH; «Bi-
JIbHA» 1 BIIOPSIIKOBAHA CITKA.

14. Tlpouec noOy0BH CITKH: KOHTPOJILOBAaHUI KOpPHCTyBadeM, Ta aBToMatuyHuil. [lepeBaru ta
HEJIOJIIKU PI3HUX M1XOIB.

15. SIkwuii BIUTHB Ma€e OpPi€HTOBAHICTH CTOPIH EICMEHTIB HA TOYHICTD PillICHHS?

16. Yum 3ymOBIIeH] TIOXMOKH THTEPIOISLII PE3YJIbTATIB YUCETBHOTO PILIEHHS: PI3HULIS MiX T10-BY3JIOBHM i
MO-eJIEMEHTHUM HaBEICHHAM Pe3yJIbTaTiB (Ha TPUKIIaJIi HalpyKeHO-1e()OPMOBAHOTO CTaHy KOHCTPYKII).

17. Posrismaerhes HACTYITHHIN pO3PaXyHKOBHIA BUITAI0K: B OJIHIH i Tiif camiii MOJIENi 0THOYACHO TIPUCYTHI
€IIEMEHTH TePIIOTo Ta APYTOro MopsaKiB. Yn € MOXIMBUM Takuid BapiaHT 3 Touku 30py MKE? [osicHiTh, Yomy,
Ta HABEAITh MTPUKIIA],

18. PosrismaeThes HACTYITHMI PO3PaXyHKOBUI BUIIAIO0K: B OJIHIH 1 Tiif caMili MOJIENi OJHOYACHO TPUCYTHI
JiHiMHI, 0aI0YH] 1 TOBEepXHEBi (000JIOHKOBI) eneMeHTH. YN € MOXIIMBUM Takuii BapiaHT 3 ToYkH 30py MKE?
[TosicHITH, YOMY, Ta HaBEIITh TPHKIIA/I.

19. Skwii 13 mepepaxoBaHUX €JIEMEHTIB € HAWOIBII BAATMM JIJIsi MOACITIOBAHHS CHUMETPUYHOI TO-
HKOCTIHHO1 €EMHOCTI TIiJT TACKOM — IUBUCH PHCYHOK.

s s LD

D van
wreosmrassyIvEy,

a) 6aJOYHUN eJIEMEHT;

5 — 0) TpUMIpHUI TeKCAarOHATBHUK €JIEMEHT;

B) TPUMIPHHN TETpaeapaTbHBIN CIEMEHT;

r) 8-MH By3J710BUH IPSIMOKYTHHH JBOMIPHUH €IEMEHT;

ﬁ @ ﬁ 3 Q €) MoBepXHEBUii (000JOHKOBHIA) eJ1eMeHT?

9 0 o I 2 IMoscHITE CBiif BHOIp.

20. Ha pa3i craTH4HOro aHaii3y KOHCTPYKIIIT MOCTa 301JIbIIICHHS KITBKOCTI SIKUX 13 3aCTOCOBAHUX eleMe-
HTiB MOK€ MaKCHUMAaJILHO TiABUCHTH TOYHICTH PE3yIbTATIB (AMBUCH PHICYHOK):
5
B A — 000JIOHKOBHX;
b — 6anounux;
B — cTpuxHeBuUX;
I') TpumipHIX?

Y 9 [losicHiTh, YoMy.




21. 'V sxiif i3 HaBeICHUX CXEM MOXKJIMBE 3aCTOCYBaHHS «IOBr'HX» eneMeHTiB (b/a>2):

b o b b

a) Ha TPaHMUII Jii CHJIK Ta/a00 TpaHUYHUX YMOB;

:Zq::
$4a
o

14

0) y 30HaxX KOHIICHTpALil HalPy>KCHb;

B) B 30Hi MOCTIHUX HaNPy’KEHb;

I') 3aCTOCYBaHHSI TaKMX €JIEMEHTIB 3aBXKIH NMPU3BOAUTH 10
TTOMMJIOK?

[osicHiTh, YoMy,

22. Sxi 3 eneMeHTiB 1...5, 300paxeHUX HA PUCYHKY, HE € BipHuMu? Yomy?

4

i
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23. Slka 3 HaBeIEHUX HA PUCYHKY CiTOK A...B He € paunioHansHo0? IT0SCHITh, YoMy.
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24. Sxi 3 HaBeAECHUX CXEM a...T BIJIOBIAAI0Th IOBUIBHIMN CITII, a siKi — BriopsiikoBaHii? [10sCHITh, YoMy.

25. SIka 3 ABOX CXEM € IEePEBaKHOIO 3 TOUKU 30pY TOYHOCTI Pe3y/IbTariB?
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26. B sikOMy 3 €IEMEHTIB @...2 TPaHIYHI YMOBH 3aCTOCOBaHO He BipHO? [10SICHITH, YOMY 1 HABEIITh BIpHUI

BapiaHT.
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27. llpu3HaueHHs BIACTUBOCTEW Marepiainy, moOyIoBa 3alie)KHOCTEH OJHUX BIACTUBOCTEH Bif
IHIIKMX (HaMmpHUKJIaa, TeIIONPOBIIHOCTI Bl TEMIIEpaTypH, HapyKeHHs Bia aedopmartii i T. iH.).

28. Po3rmsimaeThest HACTYIHUIN PO3PaxyHKOBHI BHITAOK: B MOJIEI IPUCYTHI €IIEMEHTH 3 HYJILOBOIO KO-
perkictio (E=0). YUn € MmoxxnmuBuM Takuii Bapiadt 3 Touku 30py MKE? IosicHITE, YoMy Ta HaBEIiTh MPHUKIIA]]

29. Po3risiIaeThCs HACTYITHUN PO3PaxyHKOBHIA BUITAIOK: B MOJIEI] IIPUCYTHI eJIEMEHTH 3 HECKIHYEHOTO 5KO-
petkictio (E=0). Un € MmoxknmBruM Takuii BapiadT 3 Touku 30py MKE? [1oscHITh, 9OMy Ta HaBEIITh IPUKITA]]

30. Tunu HaBaHTa)XEeHb: JTOKAIIbHI, PO3MO/iJIeH], 00’ €MHI, TETJIOBl, MEXaHI4Hi 1 T. 1H..

31. Cnocobu mpu3HAYeHHs HaBaHTAXXEHb 1 3aKPIMJIeHb: 10 MPUMITHBIB KIHIIEBE-€JIEMEHTHOI MO-
neni (By37IiB Ta eIeMeHTIB) a00 10 TEOMETPUYHUX MPUMITHBIB (TOYOK, JIiHIN, TOBEPXOHB, 00’ €MIB).

32. Illo Moke COPUYMHUTH HETIHIHHICTh PO3paXyHKOBOT MOJIEi?



33. OcoOnuBOCTI Ta MOPSAJOK BUKOHAHHS PO3PAaXyHKY HampyKeHO-Ae(OpMOBAHOTO CTaHY
KOHCTPYKIIIi.

34. Oco0nMBOCTI Ta MOPSIIOK BUKOHAHHS PO3PaxXyHKY TEIJIOBOTO CTaHY KOHCTPYKIIi.

35. Oco0nMBOCTI Ta MOPSIIOK BUKOHAHHS YaCTOTHOTO aHAJIi3y KOHCTPYKITi.

36. Oco0nMBOCTI Ta MOPSIIOK BUKOHAHHS HETIHIMHOTO aHaIi3y KOHCTPYKIII.

37. Oco0nMBOCTI Ta MOPSIIOK PO3PaXyHKY KOHTAKTHOT 3a/1a4i.

38. BukopucraHHs pe3yJbTaTiB IOMNEPEIHBO BHKOHAHOI'O PO3PaXyHKy, SK HABAaHTAKCHb Y
MMOTOYHOMY aHaJIi3i.

39. IMonstTs OpTOTpOMii Ta aHi30TPOIii. 3aBAaHHS BIACTHBOCTEH MOMIOHNX MaTepiaiB.

8.3. Posmoain 6aiiB, AKi OTPUMYIOTH CTYIeHTH (KiIbKicHI KpUTepii ouiHIOBaHHA)

banu 3a onHe KinpkicTts 3a- CymapHa Kijib-
CkiazioB1 HaBUaIbHOI pOOOTH 3aHATTA (3a- HSATh KICTh
BJIAHHS) (3aBI1aHb) OaniB
Moayas 1
3micToBHUMI MoayJs 1
Po6GoTa Ha jexmisgx 1...15 8 8...12
BuxoHaHHS 1 3aXUCT n§6opaT0p- 25..4 12 30, 48
HUX (IpaKTUYHUX) poOIT
Moy nbHHH KOHTPOJIb 22...40 1 22...40
¥Ycboro 3a cemectp 1 60...100

CemecTpoBHUif KOHTPOJIH (ICIIUT) MPOBOAUTHCS y pasi BIIMOBU CTYACHTA B 0aJiB TOTOYHOTO Te-
CTyBaHHJ ¥ 32 HasABHOCTI JOIYCKY. JlomycK /10 3a1iKiB HAJAETHCS 32 YMOB BIITPAIIOBAHHS Ta 3/1a4l yCiX
MPaKTUYHUX POOIT, @ TAKOXK BUKOHAHHS Ta YCITIIIHOTO 3aXUCTY KYPCOBOTO MPOEKTY.

[Tix gac ckiagaHHs CEMECTPOBOTO 3aJIiKy CTYJICHT Ma€ MOXJIMBICTh oTpuMatu Makcumym 100 6a-
JB.

biner nuis 3aiKiB CKIaIa€ThCs 3 TPHOX TEOPETUYHUX 3aMMUTAaHb Ta OJHOTO MPAKTUYHOT'O 3aBAAHHSL.
[Tutanns no GineTax po3MOAICHI TAKUM YHHOM

8.4. Po3noaij nutaHb y Oijierax icnury

CemecTtp 1-i
Tun KOHTPOJIIO Icniut
Teopernuni nuranus (nepute, opyee, mpeme) 3micToBUN MOAYJIb |
UerBepTe NUTAHHA TemaTrka NpakTUYHUX 3aHSTh

MakcumarbHa KUIbKICTh OatiB 3a KOJKHE TeopeTuuHe nutanHs — 20, 3a npaktuuHe 3apaaHHs — 40.
8.5. SlIkicHi kpuTepii oniHIOBaHHS

Jlnis oepKaHHS MO3UTUBHOI OLIIHKM CTYJICHT IOBUHEH

3HATH:

— OCHOBH METOJly KiHIIEBUX €JIEMEHTIB,;

— pekoMeHalii 1o/10 MOOYI0BH SIKICHOT CITKH KIHIIEBHX €JIE€MEHTIB;

— OCHOBHI IpaBuJia OOMEKEHHS CTYIEHIB cBO0O0IM Ta/ab0 HaBaHTAKEHHS PO3PaXyHKOBOI MO,

— TPUHIIMIM Ta MOPSIOK BUKOHAHHS PI3HUX THIIIB IH)KEHEPHUX PO3PaXyHKIB METOJIOM KiHIIEBHX
€JIEMEHTIB B IporpamHomy naketi ANSYS;

BMiTH:

— CTBOpPIOBATH PO3paxyHKOBI Mojeni faetanei 1 By3iiB AJ[ ta EY Ha 6a3i 6anodnux, 000J10HKO-
BUX, TPUMIPHHUX €JIEMEHTIB abo iX KoMOiHalii /11 BUKOHAHHS 1HKEHEPHUX PO3PaxXyHKIB y Mporpam-
Homy naketi ANSYS;



— BUKOHYBAaTH PO3pPaxyHKH JBOBHUMIPHOTO Ta TPUBHUMIPHOT'O TEMIIEPATYPHOTO Ta HANPYKEHOTO
CTaHy JIeTaJieH 13 BUKOPUCTAHHIM BiJIIOBITHUX MPOTPaMHUX 3aCO01B;

— TPOBOJUTH YACTOTHUH aHAJI3 KOHCTPYKI] Ta aHai3 Ha BTPATy CTIHKOCTI;

— BUKOHYBATH KPUTHYHUI aHANI3 OTPUMAHUX Pe3yJIbTaTiB HIOJ0 X JOCTOBIPHOCTI, TOOTO TEOpii
a00 peanpHOTO (HI3MYHOTO EKCIIEPHUMEHTY;

— CaMOCTIHO BMU3HAYaTH B CKJIAIHIN KOHCTPYKIIi 30HH «IHTEpECY» JUIs TPOBEICHHS I10/1aJb-
III0T0 aHaTi3y BIAMOBITHO JI0 TOCTABIICHOT 3a/1a4i;

— BUKOHYBAaTH MOPIBHSJIBHY OLIHKY iICHYFOUMX KOHCTPYKIIH, IPOITOHYBATH HUISXH X BIOCKOHA-
JICHHA 3a pe3yJIbTaTaMHi BUKOHAHUX PO3PaXyHKIB.

8.6. KpwuTtepii onliHioBaHHSI pOOOTH CTyeHTAa NPOTATOM CeMeCTpPy

3anoBiabHO (60-74). MaTu HeoOXiTHUI MiHIMYM 3HaHb Ta YMiHb. BifnpalroBaTu Ta 3aXUCTUTH BCI
MPAKTUYHI 3aHATTsI. BUKOHATH Ta 3aXMCTUTH IHAMBIAyalbHE 3aBaaHHs (KypCOBUM MPOEKT). 31aTH MOJTY-
JIbHE TECTYBaHHS 3 MO3UTUBHOIO OLIIHKOO. 3HATH, SIKI TUIM 1H)KEHEPHHUX 3aJa4 MOKYTh OyTH BUpPILIEHI
MPOTrpaMHUMHU TIPOTYKTaMH Ha 06231 METOy KIHIIEBUX €JIEMEHTIB. 3HATH OCHOBHY 17ICF0 METO/TY KIHIIEBUX
eJIeMeHTIB. PO3yMITH PI3HUIIIO MIXK €J1eMEeHTaMH Ta By3iaMu. OpieHTyBaTucs y iHTEpdelici MporpaMHOro
npoaykry ANSYS Ta BMITH TOSICHUTH, TSl 4OTO TIPU3HAYEHI Pi3Hi BiKHA Ta Pi3Hi MPOIECOPH MPOTPaMHU.
Byt cipoMokxHUM BUKOHYBATH MPOCTI MIIHICHI Ta TEIJIOB1 pO3PaXyHKU OKPEMHUX JIeTalled TUITy Oajka
a00 TuUTacTHHA 3a JOMTOMOTOK0 PEKOMEHIAITI 3 HaBYATBHUX TTOCIOHHUKIB.

Toope (75-89). TBepmo omaHyBaTH MiHIMyM 3HaHb Ta BMiHb. BifmpairoBaTi Ta 3aXUCTHTH BCi
MPaKTUYHI 3aHATTS. BuKoHaTH Ta M0Ope 3aXMCTUTH 1HAWBITyaIbHE 3aBJaHHs. 31aTH MOIYJIbHE TECTY-
BaHHS 3 MMO3UTHUBHOIO OIIHKOI0. 3HATH XTO a00 IO CIPUSB PO3BUHEHHIO METO/1a KIHIIEBUX €JIEMEHTIB.
3HaTU YUM BIIPI3HAIOTHCS €JIEMEHTH MEepUIoro Ta JIPyroro MopsAakiB. BMiTH caMoCTiiHO Hamaromxy-
BaTH MPOCTI MoJei (TUITy OajKu, MIIACTUHH TOIL0) O BUKOHAHHS YCIX TUIIIB CTAI[lOHAPHUX PO3paxXyH-
KiB, PO3TJISTHYTHX Y 3MICTOBUX MOAYJISAX. ByT cipoMOXKHHUM Ha/aBaTH OIIHKY BIpPHOCTI OTPUMaHUX pe-
3yJbTATIB — Y HE MPOTUPIYaTh BOHU TE€OPii. 3HATH, 110 IPU3BOIUTH 10 MOSBU MOMUIIOK Y Pe3yJbTaTax
PO3paxyHKIB Ta PO3YMITH IXHE YHCEIbHE CIIBBIIHOIICHHS.

Biaminno (90-100). BignpaiioBaTi Ta 3aXUCTHTH BCi JJaOOpaTOpHi Ta mpakTH4Hi pobotu. Buko-
HaTu Ta 100pe ado BiIMIHHO 3aXMCTUTH 1HIUBIIyaJIbHE 3aBIaHHs. 3/1aTH MOJYJIbHE TECTYBaHHS 3 Bijl-
MIHHOIO OITIHKOIO (TIPHITYCKA€ThCSI 3/1aTH OJIMH 3 IBOX MOJYJIB 3 OIIIHKOIO «JI00pe» 1 KUIBKICTIO 0aliB
He mentre 80). [IoBHO 3HaTH OCHOBHHMI Ta I0IaTKOBUI MaTepiaji. BMiTi poOuTH BHOIp MK elIeMEHTaMH
MIEPIIIOrO Ta APYTOro MOPSJIKIB B 3AJICKHOCTI BiJl OTpUMaHOi 3a/1a4i. BMiTH caMOCTIHHO HallaroKyBaTH
CKJIQJHI MOJIEIIi, Y TOMY YMCJIH 1 CKJIAJJOBUX BY3JIB 3 JICKLIBKOX OKPEMHX JIETaJICH, 10 BUKOHAHHS YCiX
THITIB CTAI[IOHAPHUX Ta HECTAIlIOHAPHUX PO3PAXYHKIB, PO3TIIIHYTUX Y 3MICTOBUX MOIYJIAX. Po3ymiTu
PI3HHUIIIO MK OKPEMHMHU TUITAMU KOHTAKTHUX IPaHUYHHUX YMOB 1 BMITH HaJIaro/HKyBaTH iX BIACTHUBOCTI.
BwmiTu nosicHOBaTH Ta aHaji3yBaTH OTPUMaHI pe3yJIbTaTH, PO3PI3HATH Y HUX MEXaHIYHI Ta METOJI0JI0-
TYHI TOMIIKH MATOTOBKU PO3paxyHKOBOI Mojeni. [losicHioBaT (i3UKy CHUMYJIbOBaHUX IPOIIECIB Ta
MIPOIMOHYBATH 3aX0/IM 3 OMTUMI3AIlil MOJEINI II0JI0 i1 «OJETIIeHH s, TOOTO 3MEHILIEHHS Yacy Ha IiJro-
TOBKY Ta pO3pPaxXyHKOBOI'0 4acy, a TAK0X L[0JI0 MiIBULIIEHHS TOYHOCTI Pe3yJbTaTiB CUMYITIOBAHHS.

HIxana oninoBanHs: HanioHaabHAa Ta ECTS

Cywma OariB 3a Bci Orinka 3a HaIiOHAJTFHOIO IKAJIO0
BUJU HABYAJIBHOI . )
TSUTBHOCT] Hns icnuty st 3amiky
90-100 BinminHo
75-89 Jobpe 3apaxoBaHO
60-74 3a/10BUJILHO
01-59 Hes3anosineHO He 3apaxoBaHo
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