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1. Onuc HaBYAJIBHOI IMCUUILTIHY, il MeTa, NpeiMeT BUBYEHHS Ta pPe3yIbTaTH HABYAHHA

HapuaneHa mucrurmuiina «JlMHaMiKa CTPYKTYPHO HEOTHOPITHUX OOOJIOHOK» € CKIIAJOBOIO
LUKy TpodeciiiHOoT MiAroToBKH (paxiBIiB TPETHOI0 OCBITHHO-HAYKOBOTO PiBHSA “IOKTOP (inocodii”
MeTo10 HaBYAJILHOI AMCHUILIIHM «/[MHAMiKa CTPYKTYpHO HEOAHOPIIHUX OOOJIOHOK» €
HaOyTTs 3HAaHb Ta BMiHb PO3B’A3aHHS KOMIUIEKCHHUX IpOOJeM B ramxy3i MeXaHiKH Je(pOpMiBHOTO
TBEPJIOTO TUJIa MUISIXOM 3J00YTTS KOMIIETEHTHOCTEW, HEOOXITHUX JIJII BUKOHAHHS CAMOCMIUHUX Ta
OPHUTIHAIBHUX HAYKOBUX O0O0CNiONCeHb, PE3YNbTaTH SKUX MAalOTh HAayKOBY HOBHU3HY, TEOPETUYHE Ta
MPaKTHYHE 3HAYCHHSI.
l'ooBHUMM 3aBIAHHSIMM BHUBYCHHS HaBYAJIBbHOI AMCHUILIIHU «JlMHAMIKa CTPYKTYypHO
HEOIHOPITHUX OOONOHOK» € ()OPMYBaHHS 3HAHb, NPAKTHYHUX HABUYOK Ta KOMIIETEHTHOCTEH,
NOTPiOHUX ISl IPOBEICHHS CAMOCTIHHUX KBaJi(iKOBAaHMX HAYKOBHX JIOCIIKEHb:
e 3aranpHi komnerenTHocTi: 3K1 —3K3,3K5 (BimmoBimHO 10 mepeniky —3arajbHHX
komneteHTHOCTeH OHIT).
o CremianbHi (daxosi) kommereHTHOCTI: CK1 — CK4, CK6, CK7 (BiZNOBIIHO 10 MEPEIiKy
crieniagbHUX KomrereHTHOCTe OHIT).
e 3aranbHi mporpamHi pesynsratu HapuanHs: [IPHI1, ITPH2, I[IPH7, TTPH8 (BigmoBigHO 110
HepeniKy IporpaMHux pesyasrariB HapdanHs OHII).
IIporpamui pe3yibTaTH HAaBYAHHS 32 JUCHMILIIHOI (BUMOIH 10 3HAHb Ta BMiHb):
— B pesynbrari BUBYEHHS HaBYAJIbHOI AUCIUILTIHYU aCHiPAHT MIOBUHEH
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3Hamu:

—  OCHOBHI KOHIIETIIii, HAYKOBI IITKOJIM Ta MpaIli MPOBITHUX BITYU3HIHUX 1 3apyO1KHHX HAYKOBIIIB Y
chepi TUHAMIKK CTPYKTYPHO HEOAHOPITHUX OOOJIOHOK B JIHIMHINA 1 TEOMETPUYHO HEIIHIHMHIN
MIOCTaHOBKAX;

—  3aKOHM Ta PiBHSHHS, SIKi OMUCYIOTh JUHAMIYHY TMOBEAIHKY CTPYKTYPHO HEOTHOPIHUX 0OO0JIOHOK
MIpH i1 TapMOHINHUX 1 HECTAIllOHAPHUX HABAHTAXKCHb,

—  BapiamiiiHi TOCTaHOBKH JIMHAMIYHUX 33]1a4 CTPYKTYPHO HEOTHOPITHUX 00OJIOHOK;

—  aHAJITHYHI 1 YUCENbHI METOAM, MPHUKIAIHI MPOrpamMHi KOMIUIEKCH, SKI 3aCTOCOBYIOTHCS IS

JOCHIKSHHS AMHAMIYHOT MMOBEIIHKY CTPYKTYPHO HEOAHOPITHIX 00O0JIOHOK;

eMIimu.:

MPaBUIILHO BUOWpATH MOEI /Ui BU3HAYCHHS AMHAMIYHOI TOBEMIHKK PEOPUCTHX 1 IMIAPyBATHUX

000JI0OHOK;

—  pO3B’s3yBaTH 3aJa4i TUHAMIKH 000JIOHOK 3 KOHCTPYKTHBHUMH OCOOIHUBOCTAMHU

—  METOJIOM PO3KJIaAy pillleHHs 1o (popMax BIIACHUX KOJIMBAHb;

—  Ha OCHOBI BapiallifHUX IMOCTAaHOBOK PO3B’S3yBaTd 3aja4i TPUIIAPOBUX OOOJIOHOK 3 IUCKPETHO-
HEOTHOPITHUM 3aIIOBHIOBAYEM P TUHAMIYHUX HAaBAaHTXKEHHSX METOJIOM CKIHUCHHUX PI3HUIIb;

—  PO3B’s3yBaTH 3ajadyi JWHAMIKKA TPHUIIAPOBHX OOOJOHOK 3 IMCKPETHO-CHMETPUYHHM JICTKUM,
apMOBaHUM peOpaMu 3alTOBHIOBAYEM METOJIOM CKIHUCHHHX CJIEMCHTIB.

2. IIpepekBi3uTH Ta MOCT PEKBI3UTH (MicLe B CTPYKTYPHO-JIOTiYHii cXeMi HABYAHHS 32
Bi/INOBiIHOI0 OCBITHLOK POTrPaMoOIO)

[Tporpama Kypcy opi€eHTOBaHA Ha acHipaHTIB, SIKi BXKE 3HAWOMI 3 JUCHHUTUTIHAME TIPOodeciiHOT
Ta MPAKTUYHOI MiATOTOBKHU (haxXiBIliB-MEXaHIKIB, 30KpeMa 3 KypcoM MEXaHIKH CYLUIbHUX CEepeIOBHII,
3arajbHUM KypcoM Teopii AudepeHLiaIbHUX PIBHAHb, MaTeMaTUYHOi (i3UKH Ta 000B’SI3KOBUX KypCiB
0CBiTHBO-HaykoBo1 mporpamu JIBI 1 ta JIBI 2, sxi BUB4artoThCs Ha nepuIoMy Kypci acripaHTypu. Bonu
MOBHHHI BOJIOJITH METOAaMH OOYMCIIOBAIbHOI MaTeMaTHKH Ta METOJaMH MaTeMaTHYHOTO
MOJIEJTIOBAaHHS CUCTEM Ta MPOLIECIB.

3. 3micT HAaBYAJBHOI JHUCHHUILTIHA

3micmosnuti mooyns 1. Ocho6HI PIBHAHHSA | HOCMAHOBKA OUHAMIYHUX 3A0aY 2e0MemMPUUHO
HeniHilUHOoi meopii 06010HOK

Tema 1. OcHOBHi AuHaMiyHi cHiBBiIHOLIEHHSI TeOMETPUYHO HeJiHiHHOI Teopii NpyxkHOCTI
HedpopmaTuBHI 3alnexHOCTi. PiBHSHHS KOJIMBaHb B HampykeHHsX. KpuBomiHiiiHa aHi30Tpomis.
VY3aranpHeHMi 3aKk0H ['yka.
Tema 2. OcHOBHI piBHAHHSA IMHAMIYHOI Teopil I1agKUX 000JI0HOK B TeOMETPUYHO HeJIHiHHIN
Teopii. YTouneHa mozens auHamiku o6ononok tumy C. I1. Tumomenka. Knacuuna mMozaens Teopii
JMHAMIKA TOHKUX 000JI0HOK. MoJienib KOJIMBaHb 000JIOHOK 3 BpaXyBaHHAM MOMEPEYHUX HOPMATbHUX
1 3cyBHUX JedopMalliil.
Tema 3. /IluHamMika CTPYKTYPHO HEOJXHOPiIHHUX OOOJOHOK TNIPH B3a€EMOAil 3 MNPYKHHUM
cepenoBuineM. YucenbHi po3B’A3KM 3a/1a4 NPO AMHAMIYHY B3a€MOJIII0 CTPYKTYPHO HEOIHOPITHUX
00OJIOHOK 3 NPYKHUM CepefoBUIleM. YHCEeNbHI aJrOpUTMH PO3B’SA3KYy JUHAMIYHHMX 3a/1ad Teopii
MIIKPIIUICHUX HUJITHAPUIHUX 000JIOHOK Ha MPY>KHIM OCHOBI.

3micmosHuii mooyaw 2. JlocnioxcenHs OUHAMIYHOT NOBEOITHKU CIMPYKMYPHO HeOOHOPIOHUX
00010HOK 00epManHs 3 BUKOPUCMAHHAM AHANIMUYHUX MA YUCETbHUX MEeMOOi8



Tema 4. BusHaueHHss mnapaMeTpiB JAeGOpMIBHOr0 CTaHy OOOJOHKH MpPH Ail JIOKAJbHHUX
KOPOTKOYAaCHUX HABAHTAKEHHSX. PilIeHHs 3a1a4i OTpUMY€EThCS 3a JJONIOMOTOIO iHTerpaia J[roamerts.
Hocnimkeno BB (opmu imMmynbey Ha nedopMiBHHI CcTaH 00O0JMOHKH. Po3pobneHa meTommka
JI030JII€ OIIIHUTH TPaNe3aTHICTh IMITHAPUIHUX OOOJOHOK, SIKI eKCILTyaTyIOThCS B JIMHAMIYHHUX
peKHMaXx.

Tema 5. BuOip rinore3 ajsi A0cC/izKeHb JUHAMIKH TPHUIIAPOBHX IMCKPETHO HEOIHOPITHMX
000,10HOK 00epTaHHs. /[Ba OCHOBHUX ITIIXOAM 3aCTOCYBAHHS TIIOTE3 JI0 BCHOTO MAKETY 1 TiImoTe3, AKi
BPaxoBYIOTh KIHEMaTH4YHI 1 CTAaTH4YHI TIMOTE3W N0 KOKHOTO IIapy. 3TiJHO JAPYroro miaxomy Iii
HEOMHOPiAHI 000JIOHKOBI CTPYKTYPH MOXKHA PO3IISAIATH K OOOJOHKH 3 AUCKPETHUM PO3MIIICHHSIM
pebep. HasBHICTD pO3pUBHUX KOE(DILIEHTIB y PIBHSHHAX KOJIMBAaHb CTPYKTYPHO HEOIHOPIAHUX
obosoHkax. YucenpHi alropuTMH PO3B’s3aHHS 3a/1ad TEOPii CTPYKTYPHO HEOIHOPITHUX OOOJIOHOK 3
ypaxyBaHHSIM JIMCKPETHOCTI PO3TaIIyBaHHS pedep.

Tema 6. Po3podka po3paxyHKoOBOi Mojesi TPUIIAPOBUX 000JIOHOK 00epTaHHA 3 JUCKPETHO-
CHMETPUYHHUM JIETKHM, apMOBAHUM pe0pamMu 3amnoBHIOBauyeM. BuBij piBHSAHb KOJMBAaHb
HECHMETPUYHUX TPHUIIAPOBUX OOOJIOHOK OOEpTaHHS 3 JIETKUM 3allOBHIOBAYeM, apMOBaHUM
JTUCKPETHUMHU pedpamu  xopcTkocTi. CTBOpEHHS CKIHUEHHO-CJIIEMEHTHOI MOJEN, aJeKBaTHOT
JMHAMIYHOMY TIPOIECY OCIIKYBaHOT KOHCTPYKIi. J[Ba acniekTH nepeBard TUHAMIYHOTO aHAi3Y.
OCHOBHI MOXIJIMBOCTI METOAY CKIHYCHHHUX eJIeMeHTiB. JlMHaMika TpHUIIAPOBUX TUCKPETHO
HEOHOPITHUX 000JIOHOK 00EpTaHHS NP HECTAI[IOHAPHUX HABAHTAKCHHSX.

4. HapuyauabHi MaTepiaju Ta pecypcu

OCHOBHI peKOMEH/I0BaH1 JpKepea

1. Jlyrosuii I1.3., Meiimn B.®., Meiim FO.A. /IlnnaMmika KOHCTPYKTHBHO-HEOJAHOPIAHUX CTPYKTYp:
MoHorpadis / g pen. akax. HAH Vkpainu O.M. I'y3s. Kuis: Bugasaunrso Jlipa K. 2022. 326 c.

2. Grigorenko, A.Y.; Miiller, W.H.; Grigorenko, Y.M.; Vlaikov, G.G. Recent Developments in
Anisotropic Heterogeneous Shell Theory. Applications of Refined and Three-dimensional
Theory—Volume IIB; Springer: Singapore, 2016; p. 108.

3. TonoBko K.I. Jlyrosoit II.3., Meiimm B.®. Jlunamuka HEOIHOPOIHBIX OO0OJOYEK IpHU
HECTalMOHApHBIX Harpy3kax. — K: MW3parenscko-nonurpaduueckuid ueHtp «KueBckuii
yHuBepcute», 2012. — 541 c.

4. G.A. Drosopoulos, G.E. Stavroulakis, Nonlinear Mechanics for Composite Heterogeneous
Structures, CRC Press, Boca Raton, 2022.

5. Altenbach, H.; Altenbach, J.; Kissing, W. Mechanics of Composite Structural Elements, 2nd ed.;
Springer NatureSingapore Pte Ltd.: Singapore, 2018; p. 503.

6. Mantic Vladislav. (ed.) Mathematical Methods and Models in Composites. World Scientific
Publishing Europe Ltd., 2023; 731 p.

7. Hwu C. Mechanics of Laminated Composite Structures. CRC Press, Boca Raton, 2024; 415 p.

JlomaTkoB1 peKOMEHI0BaHI1 JKepena

8. CoBpemennble mpoOnembl Mexanuku: B 3-x Tomax / [lox pegakueit A.H. I'y3s. — K.: Jlitepa JIT/],
2015.-550c.



9. Mittelstedt, C. Theory of Pates and Sells. Springer Vieweg: Berlin/Heidelberg, Germany, 2023;
ISBN 978-3-662-66805-4.

10. Radwanska Maria et al. Plate and Shell Structures: Selected Analytical and Finite Element
Solutions. Wiley, 2017; 421 p.

11. Amabili M. Nonlinear Mechanics of Shells and Plates in Composite, Soft and Biological
Materials. Cambridge University Press, 2018; 586 p.

12. PeruxoB C.I1. MonenupoBanue koHCTpyKiui B cpene Femap with NX Nastran.— M.: JIMK TIlpecc,
2013.— 784 c.

5. MeToauka onaHyBaHHA HABYAJIbHOI AUCUUILIIHU(OCBITHHOI0 KOMIIOHEHTA)

Jlexkuiiini 3aHgaTTA

Ne Haszea memu nexyii ma nepenik 0CHOGHUX NUMAHD

1 OcHOBHI KiHEMaTW4HI Ta JAWHAMIYHI CHiBBiAHOIIEHHS. J[MHaMiyHi piBHSHHS pPIBHOBAaru B
HanpyXeHHsAX. JIMHaMiuH1 piBHSIHHS PIBHOBAru B MEPEMIIICHHAX. 3arajibHa Teopis KOJIIMBaHb
TEOMETPUYHO JTIHIMHUX JUHAMIYHHX PIBHSAHB INapyBaTux 00050HOK. JKOpCTKe 3’€aHaHHS
JMCKPETHUX pedep 3 HECyYHMH IIapaMH.

2 JuaaMiyHi 3amad  Teopii JAMCKPETHO MIAKPIIUIEHMX OOOJOHOK TIPH HECTaI[lOHAPHUX
HaBaHTAKCHHSAX. YUWCENbHI aIrOPpUTMH pO3B’SA3Ky JIWHAMIYHUX 3a1ad  IiJKPIIIeHUX
000710HOK 0OepTaHHs. J{oCHiKeHHS CTIHKOCTI CKiIHYEHHO-PI3HUIIEBUX PIBHSHB PEOPUCTUX
00O0JIOHOK IPH HEBICECUMETPHUYHHX KOJMBAHHSIX.

3 Po3B’si3aHHS MWHAMIYHMX 3a7ad CKIHYEHHHX TI0 JIOBXHHI IWIHAPUYHUX OOOJOHOK
HEKpPYroBOro mnepepizy. JMHaMiuyHa MOBEAIHKA JAMCKPETHO MIAKPITUIEHUX ENINCOigalbHUX
000JIOHOK IpH J1ii Ha HUX IMITYJBCHOTO PO3MOIIJIEHOIO BHYTPIIIHHOIO HABAHTAKEHHSI.

4 HeocecumeTpryHi KOMMBaHHS JUCKPETHO MIAKPIIJIEHUX €JINCOialIbHUX 000JIOHOK MpH Aii
Ha HUX IMITyJIbCHOTO BHYTPIITHBOTO HAaBAaHTAXKCHHS. PIBHSIHHS HEOCECUMETPHYHUX KOJIMBAHb
JIMCKPETHO MiIKPIIUIEHO] eNiNncoiiaabHOoi 000JIOHKH.

5 [TocTaHoBKka 3a7a4 Mpo KOJIMBaHHS PeOPUCTHX 000JIOHOK 00EpTaHHS 3 BpaXyBaHHSM BILJIUBY
30BHIIIHBOTO  cepeloBHINA. MoOJenoBaHHS  BOJAOHACHYEHHUX TIPYHTIB  HENIHIHHUM
0araTOKOMIIOHEHTHUM cepefoBuleM. B3zaeMonis HuIiHAPUYHUX 1 chepudHUX 0OOJIOHOK 3
I'PYHTOBHUM CEPEOBUIIEM TP HECTAIIIOHAPHUX HABAHTAXKEHHSIX HA KOHCTPYKIIIi.

6 HecramionapHa nuHamika CHUCTeMH «peOpucTa LMIIHApPUYHA OOOJIOHKO — TPYHTOBE
CEPEIOBHIIE MEPIOTUIHOT CTPYKTYPH»
7 UucenbHUH pO3B’SI30K 3a1ad MpO AMHAMIYHY B3AEMOJII0 KOHCTPYKTHBHO-OPTOTPOITHHX

HWITIHIPUYHUX OOOJOHOK 3 MPYKHUM cepefoBulleM. UucenbHHI alropuT™M po3B’s3Ky
JMHAMIYHMX 3a/1a4 Teopii NAKPIICHUX HMITIHAPUYHUX 000JIOHOK Ha MPY>KH1H OCHOBI.

8 Hecramionapae nedopmyBaHHS MO30BKHBO-TIONEPEYHO MIAKPITUICHUX [HAJIHIPHIHUX
000JIOHOK Ha MPY’KHill OCHOBI.
9 UncenbHUN PO3B’SI30K OCECUMETPUYHHUX 33734 JUHAMIYHOI TOBEAIHKH TPUILAPOBUX

IWIIHAPUYHUX OOOJOHOK 3 JUCKPETHHUM pPEOPUCTUM 3aloOBHIOBAYEM IPU BHYTPIIIHBOMY
IMITYJIb,CHOMY HABAHTXKEHHI 3 3aCTOCYBaHHIM CKIHYEHHO — PI3HUIIEBOTO METOY.

10 UucenbHe MOJETIOBAHHSA TUHAMIYHOI TMOBEIIHKM TPHUIIAPOBUX C(eprHuHMX OOOJIOHOK 3
JUCKPETHUM PEOPUCTHM 3aI0BHIOBAYEM IPH i1 yAapHOI XBUJII.
11 JluHaMika TpUIIAPOBUX KOHIYHMX OOOJOHOK 3 JHCKPETHO-CUMETPHYHUM JIETKUM,

apMOBaHUM pedpaMu 3alIOBHIOBaYEM IIPHU HECTALIOHAPHUX HABAHTAXKCHHSIX.




12

JuHamika TpuIIapoBuX chepuyHUX OOOJOHOK 3 JUCKPETHO-CUMETPUYHUM JIETKUM,
apMOBaHMM peOpaMH 3allOBHIOBAYEM IPU HECTAIlIOHAPHUX HABAHTAKECHHSIX.

13

JluHaMika HECUMETPHUYHUX TPUILIAPOBUX CHeprHuHMX 0OOIOHOK 3 TUCKPETHO-CUMETPUIHUM
JIETKUM, apMOBAHUM peOpaMH, 3aIIOBHIOBAYEM ITPH HECTAI[iOHAPHUX HABAHTAKCHHSIX.

IIpakTr4Hi 3aHATTS

Hazea memu 3ausamo ma neperiK OCHOBHUX NUMAHb

Po3B’s130k quHAMIYHOI 3371241 PO BU3HAYCHHS HAIPYKEHO-Ie(OPMOBAHOTO CTAHY
3aMKHYTOI OaraTomnapoBoi peOprcTol MUITIHAPUIHOT 0OO0JIOHKH 3 JIOKAJTBHO MPUETHAHUMHA
MacaM¥ METOJIOM PO3KJIaIy pillieHHs 10 (opMaxX BIACHUX KOJMBAaHb.

[ToOymoBa YnCeILHOrO AITOPUTMY 3aCHOBaHA HA 3aCTOCYBAHHI IHTEIPO-1HTEPIOJISAIIHHOTO
METOy TTOOYIOBH Pi3HHUIICBUX CXEM JIJIsl JMHAMIYHUX PIBHSHB 3 PO3PUBHUMU
Koe(illieHTaMHu.

[ToGynoBa MaTeMaTU4IHOT MOJEITi AMHAMIYHOT MMOBENIHKY PEOPUCTOT IMITIHAPHIHOT
000JIOHKH ENINTUYHOTO Mepepi3y B paMKax reOMETPUYHO JHIHHOTO BapiaHTy Teopii
000J10HOK TUIy TUMOIIEHKA.

[ToOynoBa YnCceNnbHOTO AITOPUTMY 3aCHOBaHA Ha 3aCTOCYBAaHHI IHTETPO-IHTEPIIOJIALIHHOTO
METOy TTOOYIOBH Pi3HHUIICBUX CXEM JIJIsl AMHAMIYHUX PIBHSHB 3 PO3PUBHUMU
Koe(illieHTaMHu.

PiBHSHHS KOJIMBaHb KOHCTPYKTHBHO OPTOTPOITHUX HUTIHAPUIHUX 0OOJIOHOK B TPYHTOBOMY
CEPEIOBHIII MPH IMITYJIbCHOMY HaBaHTa)KCHHI Ha 00O0JIOHKY.

UuncenpHU pO3B’ 30K 3B’ 513aHOI 3aj1a4i peOprcTa MIIiHAPHYHA 000JI0OHKA - TPYHTOBE
cepeoBUIIIe NePIOUYHOI CTPYKTYPHU IPU BHYTPILIHBOMY IMIYJIbCY TUCKY Ha O0OJIOHKY.

YucenbHUHN alrOpUTM po3B’A3KY AMHAMIYHUX 3a]a4 Teopii MiAKPIIUIEHUX LMIIHAPUIHUX
000JIOHOK Ha MPY>KHIi OCHOBI.

YucenbHUHN aJITOPUTM PO3B’ 3Ky JUHAMIYHUX 3a/1a4 T€OMETPUYHO HeNiHiIHOT Teopii
N1IKPIUIEHUX HUITHAPUIHUX 000JIOHOK Ha MPYKHIM OCHOBI.

JlocaiKeHHs Harpy>KeHO Ae(pOpPMOBAHOTO CTaHy TPUIIAPOBUX LWITIHAPUYHUX OOOJIOHOK 3
JUCKPETHUM PEOPUCTHM 3all0BHIOBAYEM IPU BHYTPIITHHOMY IMITYJIbCHOMY HaBaHTAKEHHI.

10

[ToGynoBa CKiHUEHHO-PI3HUIIEBOTO AITOPUTMY Ul YUCEIHHOTO MOJIEITIOBAHHS TUHAMIKH
TPHUIIAPOBUX CHEPUUHUX 0OO0JIOHOK 3 AUCKPETHUM PEOPUCTHUM 3alIOBHIOBaYEM IPH i
yAAPHOI XBHJI.

11

JocmipKkeHHs Hanpy>KeHO-1€(pOPMOBAHOTO CTaHy KOHIYHUX 00OJIOHOK 3 JTUCKPETHO-
CUMETPUYHUM JIETKUM, apMOBAaHUM peOpaMu 3allOBHIOBAauYEM MPH BHYTPILIHbOMY
IMITYJIb,CHOMY HaBaHTaXEHH1 METOJIOM CKIHUEHHHUX €JIEeMEHTIB.

12

JlocikeHHsT Hanpy»KeHO-Ae(pOPMOBAHOTO CTaHy C(EPUIHUX 0O0JIOHOK 3 AUCKPETHO-
CUMETPUYHUM JIETKHM, apMOBAaHHM peOpaMu 3allOBHIOBAauEM IIPH 30CEPEHKEHOMY yAapi 1Mo
BEpLINHI chepr METOIOM CKIHYEHHHUX €JIEeMEHTIB.

13

BusHaueHHs BIacHUX 4acTOT TPUIIAPOBUX CHEPUUHUX OOOJIOHOK 3 JUCKPETHO-
CUMETPUYHUM JIETKUM, apMOBAaHUM peOpamMu 3alIOBHIOBAYEM B OCECHMETPUYHIN MOCTaHOBII
B cepepouin Femap with NX Nastran.

Camocriiina po6oTa acnipanTa

Haszeu mem i numans, wjo suHoCUmMbCs Ha CAMOCMIiliHe ONPAYIO8AHHs Ma Kinvxicmo
NOCUNAHHS HA HABYATILHY Jimepamypy 2ooun CP




1 3aranpHa XapaKTEpPUCTHKA OCHOBHUX HAYKOBMX ILKLJI, 1[0 BUBYAIOTh JUHAMIKY 2
CTPYKTYPHO HEOIHOPITHMX OOOJIOHOK.

2 leomerpuuno HemiHiliHA Teopis IWHAMIKK CTPYKTypHO HEOIHOPITHUX 3
000JIOHOK.

3 BrmnuB  reoMeTpuyHOi  HENIHIMHOCTI B JAMHAMIYHHMX 3a7adax  Teopii 3
HiKpimIeHnX 000J0HOK 3 BpaXyBaHHSM JIMCKPETHOTO PO3TALTyBaHHS pedep.

3 BrinB eKCleHTPUCUTETY MONEPEYHOro MEPETUHY MiKPIMICHOT IMTiHAPUIHOT 3
000NOHKM Ha 11 HampyXeHO-Ie(QOpMOBaHMN CTaH TPH JAWHAMIYHHX
HABAHTAKCHHSX.

4 BrumB xapaxrepy MO310BXHBO-IIONEPEYHOr0 Habopy pebep Ha ITUHAMIKY 3
MaKCHMaJIbHUX HOPMAJIbHUX MTPOTHHIB eJINCOifaIbHOT 000IOHKH

5 BuBenenHs piBHSHb KOJMBaHb OPTOTPONHOI cepudHoi OOOJOHKH B 4
IPYHTOBOMY CEPEIOBHUIIII ITPH IMIYIILCHOMY HAaBAaHTAXXCHHI Ha 000JIOHKY.

6 [Iporno3yBaHHst XapakTepy XBHJIBOBHUX IIPOILIECIB B HEOTHOPITHOMY IPYHTOBOMY 3

CEepeIOBHIIIl TIPH MPOXOIKEHH] XBHIIb Yepe3 KOHTAKTHY TPaHHIIO IapiB IPYHTY B
3aJISKHOCTI BiJI X TapaMeTpiB.

7 YucenbHUN pO3B’SI30K 3ajad PO JMHAMIYHY B3a€MOAII0 KOHCTPYKTHBHO- 3
OPTOTPONHUX  IIMJIIHAPHYHUX OOOJIOHOK 3 TPYKHUM  CEPEIOBHIIEM
[TacTepHaka.

8 AHaii3 BIUIMBY TE€OMETPUYHOI HENIHIHHOCTI Ha IUHAMIKY IMIIIHAPUYIHUX 2
000JIOHOK Ha MPY>KHIH OCHOBI.

9 BuxopucranHs SBHHUX Ta HESIBHHX pI3HULEBUX CXEM IHTETPyBaHHS 3
nudepeHIialbHuX PiBHSHD.

10 [IpoBecTn AOCHIAKEHHS CTIMKOCTI CKIHUEHHO-pPI3HMIIEBUX pIBHAHb IS 3
TPHUIIAPOBHUX CPepUUYHUX 000JOHOK 3 IUCKPETHUM pEeOPUCTUM 3aIOBHIOBAUYEM

11 AHani3 BIUIMBY KyTa KOHYCHOCTI TpPMILApPOBOI KOHIYHOI OOOJOHKH BiJ 2
napaMeTpiB CTPYKTYPH 3a TOBILUHOIO.

12 Jocniauty XapakTtep 3aTyXaHHS HOPMAaJbHUX IPOTHHIB B3/J0BX TBIPHOT 3
cthepudHOi 00OTOHKH.

13 JlociikeHHsT BIJIMBY HECHMMETpii 00OJIOHKOBOT CTPYKTYpH 3a TOBIIMHOIO Ha 3
pPO3MOJLT HOPMAaJbHUX HANpy>KE€Hb B3JI0BX TBIPHOI cepu NMpU JAUHAMIYHUX
HaBaHTAXEHHSX.

7. ToJsiTMka HABYAJIBHOIL JUCHUIJIIHU (OCBITHHOI0 KOMIIOHEHTA)

OuikyeThCs, 10 aCipaHTH 3HAHOMI 3 OCHOBHUMH MPUHIIMIIAMH aKaJEMIYHOI JOOPOYECHOCTI,
CaMOCTIITHO BUKOHYIOTh YCl HaBYaJIbH1 3aB/IaHHS, KOPEKTHO MOCUJIAIOTHCS Ha BUKOPHUCTaHI JKeperna
iHdopMalii NpU HANKWCaHHI BJIACHOTO HAyKOBOTO a00 HABYAJIBHOTO JOCHIKEHHS, TOIIO.
HenpunycTumMuM € CHHCyBaHHS NPH HAMMCaHHI KOHTPOJBHUX POOIT Ta CKIaJaHHI 3aliky (y TOMY
YHUCIi 3 BHUKOPHUCTAHHSM MOOUIBHUX MPHUCTPOiB). Y pas3l BHSBJIEHHS O3HAaK aKaJeMiuHOl
HeI00pOYeCHOCTI B MUCbMOBIH poOOTI acmipaHTa BOHA HE 3apaXOBY€ThHCS BUKIIAIa4ueM.

BinBinyBaHHS 3aHATH € 000B’SI3KOBUM KOMIIOHEHTOM HAaBYAJIBHOTO MpOIleCy. 3a 00’ €KTHUBHUX
MPUYMH (HAPUKIIAJ, MKHAPOTHE CTAXKyBaHHs, €IiIeMiONOTigyHI 0OMEXEHHS TOI0) HABYAHHS MOXKE
B110yBaTHUCh B OH-JIaitH ()OpMi 32 MOTOHKEHHSM 13 KEPIBHHUKOM KypPCY Ta KEPIBHUKOM acHipaHTypH.

8. Buam KOHTPOJIIO Ta peTHHIOBA CHCTEMA OLIHIOBaHHS pe3yiabTariB HaBuaHHs (PCO)



PeliTuHr acniipanTa 3 JaHOT TUCHIMIUIIHKA CKJIaIa€ThCs 3 0alliB, O BiH OTPUMYE 3a:

1. Excripec-koHTpOsb — 20 Oaris.

2. AKTUBHY pOOOTY Ha MPAKTHYHHUX 3aHATTIX — 20 OaiB.

3. MonynbsHi KOHTpOBHI poboTu — 20 6anis ( 2x10=20)

4. 3anik — 40 6auis.

3a0X0uy€eThCsl MPEJCTaBICHHS JOMOBiI Ha HAyKOBUX KOH(EpPEHIsSX, ceMiHapax, MOAaHHS
CTaTTi B )KYPHAJ 3a MeMamuKkor Kypcy 1 10JaTKOBO OIliHIOeTbes y 10 GaiB.

Excnpec-konmponb TPOBOAUTHCS 3 METOIO MEPEBIPKHU SIKOCTI POOOTH acmipaHTa B ayauTopii i
CaMOCTIIHOT pOOOTH B 1103aayAMTOPHHIA YaC MUISTXOM YCHOTO OIIUTYBaHHS UM CAMOCTIHHUX THCHBMOBUX
po6iT TpuBamictio 10 — 30 xBwiIMH, a00 1HIMBIAyaJIbHUX IOMAIIHIX 3aBAaHb MPOTATOM CEMECTpY.
[TpoBomuThCs nekinbka pas (2 - 4) 3 MAKCHMAJIBHOIO CyMapHOIO OIiHKO Y 20 OaiB.

3anik CKIAAETHCS ACMIPAHTOM B ayJUTOPHUH Yac 1 Ha HOTO BUHOCSTHCS MMTAHHSI Ta 3aBIAHHS,
KOXKHE 3 SIKHX OI[IHFOETHCS 3a OAIBHOI CHCTEMOIO.

MakcuManbHa CyMapHa KiUTBKICTh OaJliB MIPOTATOM CEMECTPY CKIIAJIAE:

20+20+20+40=100 (6amniB).

Petituar RD acmipanTa cKJIamaeTbess 3 PEUTUHTY, OAEPIKAHOTO MPOTATOM CEMECTpPy 3
ypaxyBaHHSIM JOAAaTKOBUX OaiiB. AcmipaHTu, siki HaOpanu mpotsarom cemectpy Menuie 30 Oainis,
3000B’s13aHi MIIBUIIUTH CBil PEUTHHT, IHAKIIIE BOHU HE JIOMYCKAIOTHCS JI0 3ATIKY 3 I[i€] TUCIUTUTIHH 1
MaloTh aKaJeMiuHy 3a00proBaHicTh. [lJis MigBUINEHHS PEUTHHTY BOHH OTPHMYIOTh MOXKJIMBICTBH
HAIKCATH JJOAATKOBY KOHTPOJIbHY POOOTY Ta BUKOHATH 1HAMBITyasIbHI JOMAIIHI 3aBIaHHS.

BinnoBigHicTs cucremu ouinoBanHs IncTtutyTy Mexaniku im. C.I1. Tumomenka HAH Ykpainn
mkaJuai oninopanua €KTC Ta HanioHaabHil cucTeMi oiHIOBAHHA

Cyma bauiB 3a Bei Ouitka OwiHKa 3a HAIIOHAJBHOIO MIKAJIO

Z?;P;I{{SCB:?H o ECTS JUISL €K3aMeHY/ 3alliKy

90 - 100 A BIJIMIHHO

82-89 B

7481 C obpe

64-73 D .

5063 £ 3a10B1JIBHO

35.59 FX HE3aJI0BLUIBHO 3 MOXKJIMBICTIO
TTOBTOPHOTO CKJIaIaHHs

0-34 F HE3aJI0BUTBHO 3 000B’ I3KOBUM .
MOBTOPHUM BUBYCHHSM JTUCIUILTIHH

«BigminHo» - A (90-100 6anie) — BimMiIHHHI PIBEHb 3HAHB (YMiHb) B MEXKax 00OB’SI3KOBOTO
Marepiany 3 MOXJIMBUMU HE3HAYHUMU HEIOTIKaMH.

«/lodpe» - B (82-89 danie) — nyxe nodpe — 10CTaTHHO BUCOKHI piBEHb 3HaHb (YMiHb) B MeKaxX
000B’s13KOBOT0O Marepiainy 0e3 CyTTeBUX (IpyOrX) MOMMUIIOK.

«Jloope» - C (74-81 banie) — B 11iioMy 100puii piBeHb 3HaHb (YMiHb) 3 HE3HAYHOIO KUIBKICTIO
MTOMMUJIOK.



«3anoBinibHo» - D (64-73 6anie) — BUCTABISAETHCSA aCHipaHTy, SKUH Ma€ 3HAHHA TUIBKH
OCHOBHOT'0 MaTepially, ajie He 3aCBOiB HOro JeTaseil, JOIMyCKae HeTOYHOCTI, HeTpaBUIbHE TIIyMaYeHHS
OKpEMHX E€JIEMEHTIB 3aBJJaHHA Ta BiIUyBa€ TPYIHOLII IPH BUKOHAHHI MPAKTUYHHX 3aB/IaHb.

«3anoBiibHO» - E (60-63 6anie) — nocTaTHHO0 — MiHIMAJIbHO MOXKJIMBUM JIONTYCTUMUN PiBEHBb
3HaHb (YMIHB).

«He3agoBiibHO» - FX (35-59 6anis) - BucTaBIs€THCS acIipaHTy, SIKUM J1a€ HEOOTPYHTOBaH1
BI/IMOBI/II HA 3alUTaHHS, JOMYCKAE€ CyTTEBI NMOMMJIKH Yy BHKOPHUCTAHHI IMOHATIHHOTO amapary. He
MPOCTEXKYETHCS JIOTIYHICTD Ta MOCTIAOBHICTh yMKH. DOpPMYITIOBaHHS XaOTHYHI Ta HE YCBIIOMJICHI.

«He3zanoBiibHo» - F (1-34 6anig) - BUCTaBNSAETHCS AaCIipaHTy, SKH HE 3aCBOIB 3MICT
JUCITUTIIIHY, BMIHHS Ta HABUYKHU HE HAOyTI.

Binvw oemanvny inghopmayiio wooo komnemenmuocmet, pe3yribmamis HAGUAHHS, Memooie HAGYAHHSA, opm
OYIHIOBAHHS, CAMOCHIUHOI pobomu HasedeHo y poOouill npozpami HABYUATLHOI OUCYUNTIHU, Ou8. caiim
Tnemumymy mexanixu im. C.I1 Tumowenxa HAH Yrpainu

Cunabyc yxasneno na sacioanti Hayxkogo -memoouunoi paou Incmumymy mexanixu im. C.11. Tumowenxka HAH
Yrpainu «_19 » _uepsnua 2025 p., npomokonr Ne _ 3

Cunabyc 3aTBep/pkeHo Ha 3acigaHHi Buenoi paau Inctutyty mexaniku iM. C.II. Tumomenka HAH
Vkpaian « _ 26  » _uepena 2025 p., mporokon Ne _ 9




