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1. Onmc HAaBYAJBHOI JUCHHUILIIHA

HaiimenyBanHs
ITOKa3HHUKA

l"amy3p 3HaHb, CHICHIATBHICTB,
OCBITHS IpOTpamMa, piBE€Hb
BHIIO1 OCBITH

XapaKkTepucTuka
HABYAIIbHOT TUCIUTLTIHI
(Oenna gpopma
HABYAHMHSL)

KinbKicTh KpeauTiB — 5

I'any3b 3HaHB:
13
«Mexaniuna inorcenepisny

(umcp 1 Ha3Ba)

0606 ’s3K086a

Kinpkicte MogymniB — 1

Hapuaabhuii pik

KinbKicTh 3MicTOBUX MOAyIiB — 1 CrneniajbHicTh:
. 2023/ 2024
InauBinyanbHe 3aBIaHHSA: 134
«Asiayitina ma Cemectp
Hemae PAKeMHO-KOCMIUHA MEXHIKA» .
(na3Ba) (mmudp i Ha3Ba) 3-i
3arajbHa KiIbKiCcTh TOIHH — Jlexnii
64*/150 32 rop.
IpakTnymi,
. . *
OcBiTHS nporpama: ceMiHAPCBKI
Jlimaku i 6epmoavomu 32 ron.

(Ha3Ba)

JlaGopartopni .

KinpKicTh THKHEBUX FOAWH IJIS
JAEHHOI (p)OpMH HABYAHHSA:

ayJIUTOpHUX — 4

CaMOCTIHHOT poOOTH CTyAEHTA —
5,375

PiBenb BHIIIOI OCBiTH:
opyauil (mazicmepcoKuil)

Camocriiina po6ora

86 roz.

Bujx KoHTpO.JTI10

MooynvHutl KoHmpoiw,
icnum

CnisgioHoOwenHs: KiTbKOCMI 200UH AYOUMOPHUX 3AHAMb 00 CAMOCMIUHOI poOOMU CMAHOBUMD

64 / 86

* Ayoumopne naeaHmadicenHs modce Oymu 3meHuiene abo 30inbuieHe HA OO0HY 200UH) 8

3anexucHocmi 810 po3K1A0Y 3aHAMb.




2. Merta Ta 3aBJaHHA HABYAJbHOI JUCIHUILIIHHA

Meta: npunOaHHs 3HaHb Ta YMiHb, HEOOXIAHMX JJIi BUKOHAHHS I1H)KCHEPHHUX PO3PaxXyHKIB
OCHOBHUX JIeTaJIel aBialliiHOTO Ta30TypOiHHOTO ABUTYHA B mporpamMHoMy makeTi ANSYS.

3aBAaHHA. BUBYCHHS OCOOJMBOCTECH BHKOHAHHS IH)KCHEPHHX PO3PAaxXyHKIB B HPOTPAMHOMY
komruiekci ANSYS.

3rifHO 3 BHMOTaMH OCBITHBO-TIPO()ECiiHOI MpOrpaMu CTYACHTH IOBHUHHI JIOCATTH TaKUX
KOMIIETCHTHOCTEH

3araabHi komneTeHTHOCTi: 3K1 — 30amuicms 00 abcmpakmno2o MUCIeH s, AHAli3y i CUHME3Y.
3K3 — 30amuicme guseisamu, cmagumu ma supiutysamu npooaemu. 3K4 — 30amuicms npogooumu
00Cni0diCceH s Ha 8i0n06iOHoMY pisHi. 3K4 — 30amuicme cenepysamu Ho8I i0ei ma peanizogysamu ix y
sucnAdl  [HHOBAYIUIHUX pileHb, Npayrwyu Yy KOMAHOI 3 3a1V4eHHAM NpeOCMA8HUKI6 [HUUX
npogecitinux epyn. 3K8 — 30amuicms 00 no0anbUI020 ABMOHOMHO20 MA CAMOCMIUHO20 HABYAHHS HA
OCHOBI HOBIMHIX HAYKOBO-MEXHIYHUX OOCACHEHD.

Cunenianbni (¢paxoBi) kommereHTHOCTi: PKS — 30ammuicmv Kpumuuno ocmucarosamu
npobnemu asiayitinoi ma/abo pakemHo-KOCMIYHOI MEeXHIKU, y MOMY YUCII HA MedCi i3 CYMINCHUMU
2any3AMU, [HIICEHEPHUMU HayKamu, ¢hi3ukoro, Ximicto, exkonozicr, exonomikor. ®K8 — 3o0amuicmo
Gopmyniosamu  ma  po3e'sizyeamu  HAYKOBO-MEXHIUMi  3a0aui NPOEKMY6aHHs, BUPOOHUYMEA,
sunpooysanus ma (abo) cepmuikayii KOHKYPeHMO30amHUX 3pasKié asiayiliHoi ma paKemHo-
KOCMIYHOI MexXHIKU.

IIporpamui pesyabratm HaBuaHHsi: [[PH5 — euxkopucmogysamu HOGImHE cheyianizosane
npoecpamue 3abesneyeHHs Ol pO36'sI3aHHA CKIAOHUX 3a0ay y npogeciiniil (HayKo8o-mexHiuHil)
dislibHocmi 8i0N0GIOHO 00 0Cc8imHbOI npoepamu. PH6 — nasuuku nputinimms piwienb npu 6UHUKHEHHI
HeCmaHOapmuux CKIAOHUX 3a0ad y npogecitiniii (HayKo8o-mexHiuHil) OIiAIbHOCMI 8 YMO08ax
HeBU3HAYeHOCMI YMO8 Ma 8UMO2, HAA6HOCMI cheKmpa OyMoK ma obomedxcenocmi uacy. IIPHI9 —
6MIHHA  0OYUCTIOBAMU  HANPYHCEHO-0ePOopMOBaHull  CMaw, GUHAYAMU  HeCIUHYy  30amHICMb
KOHCMPYKMUBHUX elleMeHmie ma HaoiuHiCmb cucmem agiayiiHoi ma paKkemuo-KoCMiuHOI mexHiKu ma
3aco0i6@  NPOMUCTOB8020  BUPOOHUYMBA 3  BUKOPUCMAHHAM  CHReyiani308aHo20  NPOCPAMHO20
3abe3neyenns, siKe GUKOPUCMOBYEMbCS 8 2ANY3.

IIpe-pexBizuTH: MoenOBaHHs Ta KOHCTPYIOBaHHs 00’ €KTIB aBiallifiHOT TEXHIKH.

Ko-pexBizuTu: BrnpoBamkeHHs HayKOBHX JOCATHEHb B HaBYAJbHUN MpOIEC 1 IHXKEHEPHY
NPaKTUKY (HAYKOBI HIKOJH 1HXXEHEpHHUX (akynabTeTiB); BubipkoBo-TexHiuna pucuumiaina Hard Skills;
Haniitnicts Ta pecypc APKT

3. IIporpama HaBYAJBLHOI TUCHMILTiIHH

Moayas 1
3micToBuii Moay.nb 1
YUCEJBHI METOAU B IHHKEHEPHUX PO3PAXYHKAX

TEMA 1. Ictopis po3Butky CAE cucrem. Ctucna xapakTepucTHKa CUCTEM-JIIJIEPiB: IX OCHOBHI
nepesaru 1 Hepoiku. Micue cryaiiioBanoi CAE cucremu Ta il MOXKIMBOCTI.

TEMA 2. Ponp 4MCIOBHUX METONIB B pO3paxyHKax Ha MIIHICTb. OCHOBHI €TalM YUCIOBOTO
JOCTIPKEHHS MIIIHOCTI KOHCTPYKIIIi. e 1 ramy3p 3acTocyBaHHs MeTofa KiHueBux eneMmenTis (MKE).
OCHOBHI eTanu NpakTHYHOI peaiizalii. TUNMH KiHIEBUX €JIEMEHTIB.

TEMA 3. Etanu cTBOpeHHs KiHIIEBO-€JIeMEHTHOi CiTKH. [Ipu3HaueHHs aTpuOyTiB 00’€KkTam
TBEPOTIILHOI Mojieni. KepyBaHHS IIIIBHICTIO CITKM. MeTOAM CTBOPEHHS KiHLIEBO-E€JIEMEHTHHX CITOK.

TEMA 4. AHaniTu4yHe poO3B’s3aHHA 3334 PO3pPaxyHKYy OajJOK Ha MIIHICTh: METOJIUKa
MMOCTAaHOBKHM, PO3B’sI3aHHSA 3a7]a4 Ta aHaJi3y pe3yJbTaTiB B mporpaMHoMy komruiekci ANSY'S. Jliniitai
Ta HEJIHINAHI IOCTAHOBKH 3a/a4.

TEMA 5. BunpoOyBaHHs MarepiaiiB: Jiarpama ‘“HampyxkeHHs-Aedopmamii”. Tumnum
HEJIIHIHHOCTI B 3a/1a4ax pO3paxyHKiB Ha MIIIHICTb. AJITOPUTM HEJNiHIITHOTO aHaii3y, Horo JiaaHaHHs.

TEMA 6. Tunu rpaHMYHUX YMOB B TEIUIOBHX 3aJadax. 3aJaHHsA T'PAaHWYHUX yYMOB 1 YMOB
TEIIOBOro KoOHTakTy. CramioHapHi 1 HeCTaliOHapHI 3axadi TeryionpoBigHOCTI. dopmyBaHHSA
(GYHKIIOHATBFHUX 3aJISKHOCTEH TEITO(I3UIHUX XapaKTEPUCTHK MaTEPialiB Bl TEMIIEPATYpH.



TEMA 7. Oco0auBOCTI po3paxyHKYy TUCKIB KOMIIpecopiB i TypOiH Ha MILHICTb. MeToauka
BUKOHAHHS PO3paxyHKY TEIUIO HampyXKeHoro ctany Aetam. [lmocka mocranoBka 3amadi. OcoOIMBOCTI
3aJJaHHsI TPaHUYHUX YMOB Ha MOBEPXHI AUCKA TypOiHU.

TEMA 8. Po3paxyHOK 30BHIIITHBOTO KOPITYCY KaMEpH 3TOpsSIHHS Ha MIIHICTh. XapaKTepUCTHUKa
3aja4 cTiifikocTi. MicueBa CTIHKICTh TOHKOCTIHHAX KOHCTPYKIiH. Po3paxyHOK BHYTPIIIHBOTO KOPITYCY
KaMepH 3TOPSHHS Ha CTIWKICTb.

TEMA 9. BracHi Ta BUMYIIICHI KOJWBaHHSA. MeTOAMKAa PO3pPaxXyHKY BIAaCHUX (OpPM i 9acTOT
KOJIMBaHb HA MPUKIIAJll pobounx jonatok. YacToTHa niarpama.

TEMA 10. MeTtoauka MOCTaHOBKH 1 PIIIICHHS KOHTAKTHHUX 3a7ad. 3arajibHa XapaKTePUCTHKA
3amau auHamikd. [lapamerpn AuHaMIYHUX po3paxyHKiB. J[MHaMiyHE 3aCTOCYBaHHS HaBaHTAKEHHS.
CriekTpanbHHIA BIATYK Y pa3i yIapHOTO HaBAaHTAKCHHS.

4. CTpyKTypa HABYAJIbHOI AV CHUILTIHA

Kinexicte rogua
HazBu 3MiCTOBHX MOJYJIIB 1 TEM AciHa opua -
y TOMY YHCITi
YCHhOTO
| 1| 1ab | c.p.
1 2 3 4 5) 6
Moayas 1
3microBuii Mmoayas 1 (HUCEJIBHI METOJIHU B IHHKEHEPHUX PO3PAXYHKAX)
TEMA 1. 3aransai Bizomocti npo CAE cucremu 4 2 - - 2
TEMA 2 OCHOBHI MOJIOKEHHSI METOY KIHIIEBUX 8 4 i i 4
€JICMCHTIB
TEMA 3. CTBOpeHHsI KiHIIEBE-€JIEMEHTHOI CITKH 8 2 2 - 4
TEMA 4. Po3paxyHoK 6aJ0K Ta pam Ha MIIIHICTh 12 2 4 - 6
TEMA 5. Oco6auBocTi pillieHHs HeTIHINHUX 3a71a4 22 4 4 - 14
TEMA 6. 3aiadi nommpeHHs Tera 20 4 2 - 14
TEMA 7 Po3paxyHOK THCKIB KOMIIpEcopiB 1 TypOiH 08 4 6 i 18
Ha MIIHICTh
TEMA 8. PozpaxyHOIf EcopnyciB Kamep 3rOpsiHHA Ha 12 2 4 i 6
MIIHICTB Ta BTPATy CTIHKOCTI
TEMA 9. YactotHuii anaini3 po6ounx sonatok ['T/] 14 4 4 - 6
TEMA 10.}(0HTaI<TH1 3agaul. AHami3 TUHAMIKHA 20 4 5 i 10
KOHCTPYKITii
MoayibHHUI KOHTPOJIb™* 2 - - - 2
Pa3om 3a 3micToBUM MoayJiem 1 150 32 32 - 86
Ycboro roamH 150 32 32 - 86

* MOOYIbHULL KOHMPOIb NPOBOOUMBCS NO3A PO3KIAOOM AYOUMOPHUX 3AHAMb

5. Temu cemiHApPCHKMX 3aHATH

Ne KinpkicTh
HazBa Temu
3/ TOIUH
1 0
Paszom 0

6. Temu NnpaKTHYHMX 3aHATH

Ne Kinpkicts
Hazsa temn
3/ TOOWH
Moayas 1
3microBuii moayas 1 (HUCEJIBHI METO/IU B IHHKEHEPHUX PO3PAXYHKAX)

1 | CrBopeHHs KiHIIEBO-€IEMEHTHOT CITKH ‘ 2




No Kinpkictsb
Hasga remu
3/m TOJIUH
2 | Po3paxyHok OaiOK 3 BUKOPUCTAHHSAM 010110TE€KH COPTAMEHTY 2
3 | Po3paxyHOK paM 3 COPTaMEHTOM KOpPHCTyBaua 2
4 | Po6ora 3 6i10;110TeKOI0 MaTepiaIiB 2
5 | Po3paxynok 6anok. HeniniliHuii anaini3 2
6 | CramioHapHi Ta HeCTaI[lOHAPHI 3a/1a4l TEIJIOMPOBITHOCTI 2
7 PospaxyHok  HampyxeHO-neOpMOBAaHOTO  CTaHy JHCKa KOMIIpEcopa, 9
BPaxOBYIOYH HOTO MUKIIYHY CHUMETPIO
Po3paxyHok TepmoHanpykeHoro crany aucka Typoiau ['T/] 3 ypaxyBaHHAM 4
YMOB HOTO KPITUICHHS JI0 Baly
Po3paxyHok kopiryciB kamepu 3ropsiHas [ 'TJl Ha po3puB 1 BTpaTy CTIHKOCTI 4
10 | YacroTHuit aHaJi3 JOMATKH KOMITpECopa 2
11 | YacroTHuil aHami3 JonaTku TypoOiHH 2
12 | KoHTakTHI 3a/1a4i: MOJICIIOBAHHS MIPOIECY 3alPECOBYBaHHS MITH(TA 2
13 KonrtakTHi 3amadi: aHami3 HampyXeHO-1e(OpPMOBAHOTO CTaHy 3 €IHAHHA 4
JIOTIATKH 3 IUCKOM
Pazom 32
7. Temu 1a00paTOPHUX 3aHATH
Ne KinpkicThb
Hasga remu
3/m TOJTUH
1 0
Pa3zom 0
8. Cawmocriiina po6ora
No Kinpkictsb
Hasga temn
3/m TOJIUH
Moayas 1
3microBuii moayuas 1 (HUCEJIBHI METO/IU B IHHKEHEPHUX PO3PAXYHKAX)
1 | OcHOBHI TOIOKEHHST METO/1a KiHIIEBHX €JIEMEHTIB 4
2 | T'padiunnii inTepdeiic, KOMaHIHUIA PSAIOK TporpaMHOro komruiekcy ANSY'S 2
3 | CTBOpeHHS KiHIIEBE-EIEMEHTHOI CiITKA 4
4 MeTtoauka po6oTH 3 porpaMoro. PillleHHs OCHOBHUX 1H)KEHEPHHX 3a7a4 76
(MIITHOCTI, TETJIONPOBIAHOCT1, BU3HAYEHHS YacTOT BJIACHUX KOJMBAaHb Ta 1H.)
Pazom 86
9. ImaguBigyaabHe 3aBJIaHHA
Hewmae.

10. Mertoau HABYAHHSA

OchosHi ghopmu Haguanus:
- JIGKIII}MHA;
- IPaKTU4H1 poOOTH;
- caMoCTiiiHa poOoTa CTyIeHTa;
- iCTIHT.

Ha nexmisix cTyJAeHTOBI JalOThCsI OCHOBHI TMOHSTTSI, OCHOBU TE€OPii, 3aKOHOMIPHOCTI, HEOOX1aH1
JUTSL TIATOTOBKH J10 MPAKTUYHUX 3aHATh, BAKOHAHHS CAMOCTIHHOI pOOOTH.

Jlexuisi, po3B'A3y€ TUIBKH OJHY AMJIAKTUYHY 3a7ady — A€ MEpBICHE 3HAMOMCTBO 3 TEMOIO,
OpraHi30BY€ NIEPBICHE CIPUHUHATTS MaTepiany, GOopMyJItoe OCHOBHI TPOOIEMHU.



[IpoBeneHHs NPAKTUYHUX 3aHATH 0a3yeThCsl HA 1HIUBIAYyaJlbHOMY BHUKOHAHHI CTYyICHTaMHU
pO3paxyHKIB JeTajiedl Ta30TypOIHHUX JBHUTYHIB Ha MIIHICTh, TEIUIOBUX pPO3PAaxXyHKIB Ta 1H. C
MOJANTBIIINM aHAII30M 1 TIOSICHEHHSM OTPUMAHUX PE3YJbTaTIB.

OcHoBHOIO (OPMOIO HAaBUAaHHS € CaMOCTiiHa poOota. Jlo Hei He MOXHa mpuctymatu 0e3
MEBHOTO Oaraky 3HaHb, SKi JArOThCS Ha Jiekmii. [lix yac camocTiiHOT pOOOTH CTYJAEHTI MOTIHOICHO
BUBYAIOTH JICKIIHHUN MaTepiaj, TOTYIOThCS JI0 MPOBEICHHS MPAKTHYHHUX POOIT.

11. MeToau KOHTPOJIIO
11.1. TectryBaHHs

Marepias AUCHUIUTIHU CKJIQAAETHCS 3 OJHOTO 3MICTOBOT'O MOJYJISL:

1. YucenbHi METOM B IHXKEHEPHUX PO3pPaXyHKaX.

CkJiagaHus Moayas — Ha 38-uy THuKkHI 3-20 ceMecTpy (0OMH pa3).

Jlo ckiagaHHs MOJYJIB CTYJICHT JOIYCKAEThCS 32 YMOBH BHKOHAHHS BCiX BHIIB 00OB’SI3KOBUX
poOiT, mepeadayeHnx y MOTYJIsX.

OdopMieHHs MPAaKTUYHUX POOIT — eleKmpOHHULL 36im, 3AXUCT — YCHO.

Cemectp 3 — icnum.

11.2. TInTaHHA AJi151 KOHTPOJIIO TA CAMOCTIiHHOI po0OTH CTYIEeHTIB

Monyas 1
3microBuii Moays 1

1. Yum 3ymMoBIIeHA HEOOXITHICTh MOSBH METOa KIHIIEBUX €JIEMEHTIB?

2.  OCHOBHI IOHATTS Ta MPUHIIMIIA METO/1a KIHI[EBUX €JIEMEHTIB.

3. Ertanu Bupimenns 3ana4 3 nonomororo MK3.

4. TlopiBHAJIBHMI aHAJ3 IPOTPaM-JIiIEPiB 32 KOJIOM 3a/1a4, TPAHUIb 3aCTOCYBAaHHS 1 T. iH..

5. lIlepenik 3amad, mo MOXYTh OyTH BHpIIIEHI 3a JOMOMOIOI MPOTPAMHOTO KOMILIEKCY

ANSYS: BuxiJHi AaHi Ta OTpUMaHi pe3yJbTaTH.

6. Crpykrypa intepdeiica ANSYS Ta 3aranbHa XapakTepHCTHKA MEHIO.

7. Pobora 3 komaHAHUM (halIoM.

8. [Ilepenik Ta BIaCTUBOCTI T€OMETPUYHHUX MPUMITHBIB.

9. Twunu KiHIEBUX €IEMEHTIB: MPU3HAYEHHS TOYOK, OaJIOK Ta 00OJIOHOK.

10. OcobauBOCTI €MEMEHTIB, 110 3aCTOCOBYIOTHCS JUISI MOJENIOBAaHHSI BiCECUMETPUYHUX 3a/1a4.

11. Pi3Hung MiX €JIeMEeHTaMHU NEPIIOro Ta APYroro NOpsaKy.

12. TloHsATTS cUCTeMHM KOOpAWHAT: Pi3HI THNHM 1 iX MpHU3HA4YeHHs (71 MOOYAOBU CKIAIHOI
reoMeTpii, 3aKpirieHb, HABAaHTAKEHHS).

13. Ocob6muBocTi MOOYAOBH CITKM: OCHOBHI XapaKTEPUCTHKH SKICHO IOOYIOBaHOI CITKH;
«BUIbHA» 1 BIOPSAKOBaHA CITKA.

14. TIpouec moOya0BH CITKH: KOHTPOJIBOBAHUI KOpPUCTyBadeM, Ta aBToMatuyHuil. [lepeBaru ta
HEJIOJIIKU PI3HUX MIAXO/IB.

15. SIkwii BIUTMB Ma€ OpPi€EHTOBAHICTh CTOPIH €IEMEHTIB HA TOYHICTH PilllCHHs?

16. Yum 3yMOBIICHI MOXWUOKM IHTEPHONALIl Pe3y/IbTATIB YHMCEIHLHOTO PIlIEHHS: PI3HULSA MK MO-
BY3JIOBUM 1 [O-CJIEMEHTHHM HAaBEJICHHIM pe3yJbTaTiB (Ha NPHKIAAi HAmpy)XeHO-1e(hOPMOBAHOTO CTaHy
KOHCTPYKIIiT).

17. Posrisimaerscss HACTYNMHHN PO3PAXyHKOBHE BHIIAJOK: B OJHINM i Tiii camiii Mojeni OXHOYACHO
NPUCYTHI €JIEMEHTH MEepIIOro Ta APYroro MmopsakiB. YW € MOXJIMBHM Takuil BapianT 3 To4kd 30py MKE?
[TosicHITh, YOMY, Ta HABEIITh MPUKJIA.

18. PosrisjaeTbess HACTYIHUE PO3PaxXyHKOBHMI BUNAQJOK: B OJHINA i Tiii camiii Mojeni 0JHOYACHO
NPUCYTHI JIiHiMHI, OanouHi i moBepxHeBi (000JIOHKOBI) eleMEeHTH. UM € MOXIIMBUM TaKUi BapiaHT 3 TOUKU 30pY
MKE? I1osicHiTh, 4OMY, Ta HABEAITh IPUKIIA]L.

19. Sxwuii i3 mepepaxoBaHUX ENEMEHTIB € HAWOILIbII BAAIUM 7S MOJACIIOBAHHS CUMETPUYHOT
TOHKOCTIHHOI €MHOCTI i1 THCKOM — JTUBUCH PUCYHOK.
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a) 6aJTOYHMI CTICMEHT;

B — — — 0) TpuMIipHUIA TeKcaroHAJLHUN CJIEMEHT;

B) TPUMIPHHI TeTpaeApaibHbIi eJIeMEHT;

T) 8-MH BY3JIOBUH MPSIMOKYTHUI TBOMIPHHIA €JIEMEHT;

ﬁ @ & m g €) HoBepXHEBHI (000JIOHKOBHIA) €1eMEHT?
g & © J @

[TosicHiTh CcBiif BHOIp.
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20. Ha pa3i craTUYHOTO aHaNi3y KOHCTPYKLilI MOCTa 30UIbIIEHHS KINBKOCTI SIKUX 13 3aCTOCOBAHHX
€JIEMEHTIB MOK€ MAaKCUMAJIFHO MiJBUCUTH TOYHICTh PE3yJIbTATiB (IUBUCH PUCYHOK):
B
B A — 000JIOHKOBHX;
b — Ganounux;
B — crpuxHeBux;
I') pumipaNX?

2 g
' A [MosicHiTh, YoMYy.

a

L + I

21. 'V skiif i3 HAaBEICHUX CXEM MOXKIIMBE 3aCTOCYBAHHS «IOBIHX» eneMeHTiB (b/a>2):

b - b c L g @) HaTrpaHuIi Jii cuiu le/a6o IPaHUYHUX YMOB;
= %LI, jz % g%: 0) y 30Hax KOHIICHTpAIil HANPy>KEHb;
—r 11 R . co
== = " B) B 30HI OCTIHHUX HAIPY)KCHB;
a 0 8

I) 3aCTOCYBaHHS TAaKHX €JEMEHTIB 3aBXIU IPH3BOAUTH [0
HOMUIIOK?
[osicHiTh, HOMYy.

22. Ski 3 enemeHTiB 1...5, 300paXeHUX HA PUCYHKY, HE € BipHUMH? Yomy?
4 3 Yy R 4 3
A, PEEN
27 71 2
1

23. Slka 3 HaBeEHUX HA PUCYHKY CiTOK A...B He € pauioHansHo0? I10ACHITE, YoMy.
11 A TILIl., y B I . 1 B .
1
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24. SIki 3 HaBeIEHUX CXEM a...I BIJAMOBINAIOTH IOBUIBHINA CITIH, a sAKi — BHOpsakoBaHii? [TosiCHITS,
4OMYy.
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25. SIka 3 IBOX CXEM € IEePEBAXHOIO 3 TOUKU 30PY TOUHOCTI Pe3yJibTaTiB?
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26. B sKOMy 3 €JIEMEHTIB «...2 TpaHHMYHI YMOBH 3aCTOCOBaHO He BipHO? [lOsACHITH, YOMY 1 HaBEHITh
BipHUII BapiaHT.
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27. TlpusHaueHHs BIACTHBOCTEW MaTepiany, MOOYyAOBa 3aJeKHOCTEH OJHUX BIACTUBOCTEH Bif
IHIIUX (HAIMPUKIIAJ, TEIUIONPOBIAHOCTI Bl TEMIIEpaTypH, HaIIPy>KeHH BiJ aedopmariii 1 T. iH.).

28. Po3risigaeTsCcss HACTYIHMN PO3PaXyHKOBHI BHIAJOK: B MOJENI NMPUCYTHI €JIEMEHTH 3 HYJIHOBOIO
xopctkicTio (E=0). Yu € MmoxnmBuM Takuii Bapiant 3 Touku 30py MKE? [losicHiTE, 4OMy Ta HaBEAiTh MPUKJIA]

29. Po3risaaeThecst HACTYITHUM PO3PaxyHKOBHI BHIIAJOK: B MOJENI IPUCYTHI €JIEMEHTH 3 HECKIHUEHOIO
wopctkicTio (E=0). Un € MoxxnuBuM Takuii Bapiant 3 Touku 30py MKE? [1osicHITE, YoMy Ta HaBeIiTh MPUKIA]]

30. Turnu HaBaHTaXEHb: JIOKAJIbHI, PO3MO/IJICHI, 00’ €MHI, TEIIJIOBI, MEXaHIYHI 1 T. 1H..

31. Cnocobu mpu3HAYEHHS HABaHTA)XEHb 1 3aKpIIUICHB: 10 MPUMITHBIB KiHIIEBE-E€IEMEHTHOI
Mojieni (By3JIiB Ta eleMeHTIB) a00 10 TeOMETPUYHUX MPUMITUBIB (TOUOK, JIIHIN, TOBEPXOHb, 00’ EMIB).

32. Illo MOXe CIPUYMHUTH HETHIHHICTh PO3PAaXyHKOBOI MOZIEi?

33. OcobnMBOCTI Ta MOPANOK BUKOHAHHS PO3PAXYHKY HAMNpPyXEHO-Ae(POPMOBAHOTO CTaHY
KOHCTPYKIIi.

34. Oco0aMBOCTI Ta MOPSIOK BUKOHAHHS PO3PAaXyHKY TEIJIOBOI'O CTaHY KOHCTPYKLII.

35. Oco0aMBOCTI Ta MOPSIIOK BUKOHAHHS YaCTOTHOTO aHANi3y KOHCTPYKITii.

36. Oco6nMBOCTI Ta MOPSIIOK BUKOHAHHS HENIIHIHHOTO aHaJi3y KOHCTPYKIIII.

37. Oco0nMBOCTI Ta MOPSIOK PO3PAaXyHKY KOHTAKTHOI 3a/1a4i.

38. Oco01MBOCTI Ta MOPSIOK PO3PaXyHKY KOHCTPYKIIIT HA BTpATy CTIHKOCTI.

39. BuxopucraHHS pe3ynabTaTiB IOMEPEIHHO BHKOHAHOTO DPO3PAaXyHKY, SK HABAHTAXKEHb Y
HOTOYHOMY aHaJli3i.

40. TIoHSTTS OPTOTPOIIii Ta aHI30TpOIIii. 3aBAaHHS BIACTUBOCTEH MOAIOHUX MaTepiais.

12. Kpurepii oniHIOBaHHA Ta Po3noAiJj 0aaiB, AKi OTPUMYIOTH CTYI€HTH

12.1. Po3noain 6aniB, siki OTPUMYIOTh CTYAeHTH (KiJIbKiCHI KpuTepii OLiHIOBAHHS)

. . banu 3a ogHe Kinbkicts 3anste | CymapHa KUTBKICTh
CkJ1a10B1 HaBUAIbHOI POOOTH )
3aHATTA (3aBJaHHS) (3aBaHb) OaniB
Monyas 1
3micToBHUIT MOAYJIb 1
Po6Gora Ha nexmisx 0,5...1 16 8...16
BI/IK‘OHaHHSI 1 3aXHCT MPAKTUIHUX 2.25 16 32 40
po0iT
MoynbHHI KOHTPOJIb 20...44 1 20...44
Ycboro 3a cemectp 1 60...100

CemecTpoBuii KOHTPOJIb (ICTIUT) MPOBOAUTHECS y pa3l BIIMOBU CTYyJEHTa BiJ OaJliB MOTOYHOTO
TECTYBaHHSA U 32 HassBHOCTI JOMYCKY 10 icnuTy. JlomycK /10 iCIIUTI HaIa€ThCs 32 YMOB BiJMIPAIFOBaHHS
Ta 3/1a4l yCiX MPaKTUYHUX POOIT.

[Tig yac ckiagaHHs CEMECTPOBOIO ICIHUTY CTYAEHT MAa€ MOXJIMBICTh OTpuMaTtu MakcumyM 100
OatiB.

biner ang icnuTy CKIamaeThcs 3 TPHOX TEOPETHUHUX 3alMUTaHbh Ta OJHOTO MPAKTUYHOTO
3aBaaHHs. [lutanHs mo 6ieTax po3MoiIeHI TAKUM YHHOM:




12.2. Po3noaia nutans y Oinerax icnury

Cemectp 1-i
Tun KOHTPOJIIO Icniut
Teoperuuni nutanus (nepute, opyee, mpeme) 3micToBUl MOJTYIIb |
UeTBepTe NUTAHHS Temaruka npakTUYHHUX 3aHATH

MaxkcumarpHa KUTbKICTh OatiB 3a KOJKHE TeopeTHuHe nmutaHHs — 20, 3a npakTuaHe 3aBaanHs — 40.
12.3. SkicHi kpuTepii ouiHIOBaHHS

Jlis onepaKaHHs NO3UTUBHOI OIIIHKH CTYJ€HT OBUHEH

3HATH:

— OCHOBH METOJy KIHIICBHX €JIEMEHTIB;

— peKoMeHaIlii 11010 Mo0yI0BH SKICHOI CITKH KIHIIEBHX €JIEMEHTIB;

— OCHOBHI MpaBHWja OOMEXEHHS CTYyNEHIB CBOOOAM Ta/ab0 HaBaHTAXEHHS PO3PaxyHKOBOI
MOJIEN;

— TPUHIMIK Ta TOPSIOK BHUKOHAHHS PI3HUX THINB I1HXKEHEPHUX PO3pPaxXyHKIB METOAOM
KIHIIEBHX €JIEMEHTIB B IporpaMHoMy naketi ANSY'S;

BMIiTH:

— CTBOPIOBAaTHM pO3paxyHKOBI Mmojem paetaneid 1 By3niB A/l ta EY nHa 06a3i 6amounux,
000JIOHKOBUX, TPUMIPHHX €JIEMEHTIB a00 1X KOMOiHaLii /Uii BUKOHAHHS 1H)XEHEPHUX PO3PaxXyHKIB y
nporpamuomy maketi ANSYS;

— BHKOHYBAaTH PO3pPaxyHKH JBOBHUMIPHOTO Ta TPUBUMIPHOTO TEMIIEPATyPHOTO Ta HAIPY>KEHOTO
CTaHy JAeTajell i3 BUKOPUCTAHHSAM BiIOBIIHUX MPOTPaMHUX 3aC00iB;

— MPOBOJWTH YAaCTOTHUH aHaJi3 KOHCTPYKII Ta aHaJli3 Ha BTPATy CTIHKOCTI;

— BHUKOHYBaTH KPUTHYHHH aHali3 OTPUMAHMX DPE3YJIbTATiB IIOMO iX JOCTOBIPHOCTi, TOOTO
Teopii abo peasbHOro Gpi3MYHOrO EKCIIEPUMEHTY;

— CaMOCTIMHO BHM3HAYaTH B CKJIaJHIA KOHCTPYKILII 30HM «IHTEpecy» s HPOBEACHHS
MOJIaJIBIIIOTO aHalli3y BIAMOBIIHO 0 MOCTaBJICHOI 3a/1a4i;

— BHUKOHYBaTH TIOPIBHAJIbHY OI[IHKY ICHYIOUMX KOHCTPYKLiH, TPONOHYBaTH UIISAXU IX
BJIOCKOHAJICHHSI 3a pe3y/IbTaTaMH BUKOHAHUX PO3PaXyHKiB.

12.4. Kpurepii oniHIOBaHHS pOOOTH CTY/IeHTA MPOTATOM CeMeCTpy

3anoBinbHo (60-74). Matu HeoOXiqHHUI MiHIMyM 3HaHb Ta YMiHb. BiAnpaiioBaTi Ta 3aXUCTUTH
BCI MPaKTUYHI 3aHATTA. BUKOHATH Ta 3aXMCTUTH 1HAMUBIIyaldbHE 3aBIAaHHSA (KYpPCOBHH MPOEKT). 31aTH
MOJIyJIbHE TECTYBaHHs 3 MO3MTHUBHOIO OILIIHKOK. 3HATH, SIKI THIH 1HXKEHEPHUX 337a4 MOXYTb OyTH
BUpIIIEHI MPOrpaMHUMU IMPOJIYyKTaMH Ha 0a3l METOJQy KIHLIEBUX €JIEMEHTIB. 3HATH OCHOBHY 1J€I0
METOAY KIHLIEBUX €JIeMeHTIB. PO3yMiTH pI3HUIIO MK eleMeHTaMHu Ta By3namu. OpieHTyBaTucs y
iHTepdeiici mporpamuoro npoaykty ANSYS Ta BMITH NOSICHUTH, JJI YOTO MpU3HAUEH] Pi3HI BIKHA Ta
pi3H1 IpoIecopy Mporpamu. byTu cripoMO>XHUM BUKOHYBAaTH MPOCTI MIIIHICHI Ta TEMJIOBI pO3paxyHKH
OKpeMUX JieTajieil TUy 0anka abo MiIacTHHA 3a JOTIOMOTO0 PEKOMEHAIIH 3 HaBUaIbHUX MOCIOHUKIB.

Jlo6pe (75-89). TBepno onmanyBaTH MiHIMYM 3HaHb Ta BMiHb. BiampairoBaTi Ta 3aXHCTUTH BCi
MpaKTUYHI 3aHATTS. BukoHatn Ta a00pe 3aXMCTUTH IHIWBIAyalbHE 3aBlaHHS. 37aTH MOIYJIbHE
TECTYBaHHsS 3 MO3UTHUBHOIO OIIHKOK. 3HAaTH XTO a0 IIO CIPHSIB PO3BHMHEHHIO METOJA KiHIIEBHX
€JIEMEHTIB. 3HaTH YWM BIJIPI3HAIOTHCS €IEMEHTH MEpIIoro Ta ApYyroro mopsaiakiB. Bmitu camoctiitHO
HAJIAaroJKyBaTH TMPOCTI Mojenmi (Tumy Oanky, MJIACTMHU TOIIO) JO BHKOHAHHSA YCIX THITIB
CTalliOHAPHUX PO3PAaXyHKIB, PO3TIIIHYTHX Y 3MICTOBHX MOAYISX. ByTH CHpPOMOXHHM HaJlaBaTH
OLIIHKY BIPHOCTI OTPMMAaHUX Pe3yibTaTiB — UM HE MPOTHUPIYaTh BOHHU Teopii. 3HATH, 1110 MPU3BOIUTH 10
MOSIBU TIOMUJIOK Y pe3yibTaTax po3paxyHKiB Ta pO3yMITH IXHE YHCEIbHE CITIBBIAHOIIEHHS.

Bigminno (90-100). BingmpamroBaTti Ta 3aXMCTHTH BCi J1a0OpaTOpHI Ta MPaKTHYHI pOOOTH.
Bukonatu ta 1o0pe ab0 BIAMIHHO 3aXHCTHTH IHIWBIAyalbHE 3aBJaHHA. 3/1aTH MOJYJIbHE TECTYBaHHS
3 BIIMIHHOIO OIIIHKOIO (TIPUIYCKAETHCA 3[aTH OJUH 3 JIBOX MOJYJIB 3 OLIHKOIO «100pe» 1 KUIbKICTIO
6aniB He MeHmie 80). [IoBHO 3HATH OCHOBHUW Ta MOAATKOBUU MaTepian. Bmitu poOutu BUOIp MiX



€JIEMEHTaMH TIEPILOro Ta JPYroro MOpsSIKiB B 3aJ€KHOCTI BiJ OTpUMaHOl 3a1avi. BmiT camocTiifHO
HaJIaro/HKyBaTH CKJIAIHI MOJIEN, Y TOMY YHCIH 1 CKJIAJIOBUX BY3JiB 3 JICKIJILKOX OKPEMHUX JIeTajeH, 10
BUKOHAHHS YCIX THUIIB CTalllOHAPHUX Ta HECTAI[IOHAPHUX PO3PAXYHKIB, PO3TISIHYTHUX Y 3MiCTOBHX
MOAYJsAX. PO3yMITH PI3HUIIO MiX OKPEMHUMH THIIAMH KOHTAaKTHHX T'PAaHMYHHX YMOB 1 BMITH
HAJIarO/DKyBaTH iX BIACTHBOCTI. BMIiTH mOsICHIOBaTH Ta aHaii3yBaTH OTPHMaHI pe3y/bTaTH,
PO3PI3HATH Y HHX MEXaHIYHI Ta METOJOJIOTIYHI TMOMHJIKH IATOTOBKA PO3PAXYHKOBOI MOJEIII.
[MosicaroBaT (hi3UKy CUMYIBOBAHHX IMPOIIECIB Ta MPOTIOHYBATH 3aX0JIM 3 ONTHUMI3AIlii MOJIEN] MO0 il
«TOJIETIICHHSI», TOOTO 3MEHINEHHS Yacy Ha IMiJrOTOBKY Ta PO3PaxyHKOBOTO Hacy, a TaKOX MI0J0
MiIBUIIICHHS] TOYHOCT1 Pe3yJIbTATIB CUMYITIOBAHHS.

[Ixana oninroBanusa: HanionaabHa ta ECTS

Cyma 6adiB 3a Bci OrmiHKa 32 HalliOHATBHOO MIKAJIO0
U HABHATBHOL st icriuty st 3amiky
JiSTBHOCTI
90-100 BigminHO
75-89 Hobpe 3apaxoBaHO
60-74 3a710BiJIBHO
01-59 HeszamoBineHO He 3apaxoBano

13. MeToauuHe 3a0e3mMeYeHHS

=

https://mentor.khai.edu/course/view.php?id=2785.

2. MopentoBaHHs HeCTalliOHAPHOTO TepMoOHanpyxkeHoro crany enemeHTiB ['T/] [Tekct] : HaBy.
noci0: 1o Kypc. Ta auIul. npoektyBanss / €. B. Mapuentok. — XapkiB : Harl. aepokocM. yH-T
iM. M. €. XKykoBcbkoro «XapkiB. aBiall. iH-T», 2022. — 88 c.
(http://library.khai.edu/library/fulltexts/metod/Marcenuk_Modeluvanna.pdf)

3. Meroauuni po3poOku kad. 203 3 MeToAUKaMU PO3paxyHKIB Ta BapiaHTaMH 3aB/JaHb.

14. PexomeH0BaHa JiTeparypa

Ba3oBa
1. ANSYS Mechanical User’s Guide.

Jlonmomizkua
2. Omip matepiainis: migpyanuk / I'. C. [Tucapenko, O. JI. Ksitka, E. C. YMancekuii [Ta inmmi]. —
2-Te BUJ., 1010B. 1 nepepodit. — K. : Buma mik., 2004. — 655 c.

15. Indopmaniiini pecypcu

1. PospaxynkoBi Ta konTposbHi mporpamu [IEOM: ANSYS STUDENT
(https://www.ansys.com/academic/students/ansys-student).
2. daiinu Ta IHTEPHET peCypCH AOBIIKOBOI crcTeMi mporpamHoro komruiekcy ANSYS.
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