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. R . CneuiansHocT OCBITHEOI NPOrpaMk

Gy AiBHAITBA i apXITEKTYPH 102 BynleHwUTe0 T2

Kadeapa onopy marepiaiis UMBINLH [HKEHeDIA

«3aTBepKYIO»
3asiaypay kadeapu

cuiabycy
/Tioamuina TPUTOP’EBA/

CUJIABYC
InskenepHi 3asa4i Teopil NpPY/KHOCTI

(Ha3Ba OCBITHBOT KOMITOHEHTH (CHHTINIHH)
1) [Lludp 32 OCBITHLOK NPOrPaMOI0: BK

2) Hapuaabnuii pix: 2025/2026

3) OcsiTniii piBeHb: maricTp

4) ®opma HABYAHHN: JICHHA, 3a049Ha

5) Taay3b 3uaub: 19 APXITEKTYPA TA BY IIBHULITBO

6) CneuiabHiCTh, HA3BA ocpiTibol nporpami: 192 By 1iBHELTBO Ta [MBiNbHA iHAKEHEPIs
OI1I «ITpoMucIOBe i IHBLIBHE Oy MiBHULITBO» IPYToro (MaricTepcpKoro) pisHA BHILOT OCBITH

8) Cratyc 0¢BITHBOT KOMIOHEHTH: BHOIPKOBA

9) Cemectp: 2

11) KonrakThi AaHi BUKIalava:

I'purop’esa Jiroawnia Oaexcanapisua, npod., A.¢g.-M.H. grxgoricva.lo@knuba.edu.ua,
https:/lwww.knuba.edu.ua/faculties/bf/kafedri-bf/kafedra-oporu-materialiv/vikladacki'|-sklad~4/grigogeva-
Ivudmila-oleksandrivna/

(3a3Ha%acThCA nocana, puennii cTynitb, 15 BuKaanaya, KOpniopaTiBHa a/peca eJIEKTPOHHOT MOIITH, TenedoH,
[OCHIaHHA Ha CTOPIHKY BHK/Ianaya Ha cafiti KHYBA)

12) MoBa BHKJIAAAHHS: yKpaiHChKa

13) lNpepeKBi3nTH: BAIIA MATEMATHKR, TeopeTHIHA MexaHika, dizuka, orip Marepianis, Oy AiBenbHA MexaHika.

14) Mera Kypey: O3HAMOMIICHHS 3 OCHOBHHMH MOJIOKCHHAMH Ta 3acobaMi Teopil MPYKHOCTI, 3ACBOCHH 6a3oBHUX
HABHHOK [HDKEHEPHUX PO3PAXyHKIB eeMEHTIB KOHCTPYKILiif B CKIHIEHHO-EeMEHTHHX 3aCTOCYHKAX, aHani3 OTPHMaHHX
pe3yabTaTiB.

15) PesybTaTH HABUAHHS:

Meroa
. Mopma n
No n nepesipKu OCHJIAHHRA
Ne pOrpamMHMii pesyabTAT HABHARHS NpoBeJCHHS
HABYAJBHOIO KOMIICTEHTHOCTi
JansiThb
ehexTy
1. [ lemoncTpysatn  BMiHHA apanizyaty iHOpMauil 32 Tpomiknuit Ta |  Jlekuii, IK
panpami - npodeciinol AiANBHOCTI, BMITH BHABIATH HiAICYMKOBHA | TIPAKTHHHI 3K01
npoGnemu Ta Ha Gasi OTPHMAHNMX 3HAHb dopmymoOBaTH K°“T9‘;“Fp 33"““?’““1 DOKO1
uLIXY iX BHpIMeHHs, POGHTH 3BiTH Ta JOMOBIAl PO (saxuetr PIT, | camocTiia DK10
RIS 5 iy 3a1iK) pobora
pearnizauiro poGOTH, KPHTHYHO OLIHWTH I pe3yibTaTH,
BUABJIATH ULIAXA MOKPAIICHHS Pe3yIbTaTiB.
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6y AiBHALTBA | apXITEKTypH - s e sy
Kadeapa onmopy mMaTepiaiiB uvBiNbHa (HxeHeDin
2. [1TP3. JlemoncTpyBaTH 3MaTHiCTH pO3yMiTH #K 3aranbHi | [Tpomixiuii Ta Jlexuii, IK
axosi, Tak i mpodeciiino-opieRToBaHi HamionambRi i| UVICYMKOBHH | npakTHIHI 3K1
eBponeiickki HOPMATHBHI JIOKYMEHTH, TeXHi4Hi Ta FONTROND 3aHATTA T 3K2
HaykoBi myGaikauii Ta BHKOpHCTOBYBaTH iX y CBOIl (axwuer PTP, | comocrisina ®K1
JUSJIBHOCTI [Uisi BUPILIEHHSA HeCTaHapTHHUX 3a/a4. o) pobora DK2
3 [ [IP4. [leMOHCTpYBaTH 3AaTHICTH MPALIOBATH 3 TEXHIYHOKO Ipomikuuit ta | Jlexuii, IK
JOKYMEHTALI€I0 Ta Cy4aCHHMH MPOrPAHHUMHU 3acobami i MiACYMKOBHH | ppakTHYHI 3K3
TeXHONOTiAMH TPOEKTYBAHHA Ta OyaiBHAiTBa Ui [ KOMTPOTE 3AHATTA Ta 3K4
PO3B'A3AHHI CKIANHUX [HKCHEPHO-TEXHIUHUX 3aBJaHb (saxuet PIP. | pavsocriiina 3K5
[pH peanizauii KOMIIEKCHHX MPOEKTIB, Sheing poGota DK2
PK3
4 | ITP5. 3acrtocoByBaTH OCHOBHI MPHHIMIMA, TEOPil Ta METOAH TpomixkHuii 1a Jlexui, IK
GyniBe/bHOI MEXaHiku JUIs  pO3paxyHKY p3aeMoii | HUACYMKOBHH | ppakThuHi 3KS
GyiBebHHX KOHCTPYKLiH MK CO00IO Ta 3 IPYyHTOBHM EORLpOSE 3aHATTH Ta 3Ké6
Cepe/IOBHIIEM BHKOPMCTOBYIOUH {HHOBALLliHi cHCTeM (saxuiet PIP, | capyocriting ®K3
aBTOMATH30BAHOTO MPOCKTYBAHHA. — poGora DK4
5 | I1P7. TlponeMOHCTpyBaTH BMIHHA TPOGKTYBATH KOHCTPYKUii Ipomikemii ta | Jlekui, IK
GyniBens i cnopya pisHoi apXiTeKTYpHOT Ta TeXHi4HO niacyMKOBUH | ppakTHYHi 3K5
CKTAMHOCTI, 3 BHKOPHCTAHHAM CyuacHmX cucrem | KOMTPOI® 3AHATTA T 3K7
GaraToBHMIpHOTO  MOAEIOBAHHS,  3abe3neuylouu (saxuer PIP, | consocritina ®K4
gadilfHi Ta ©KOHOMIYHO OOIPYHTOBaHi NPOEKTHI e poboTa
piLIEHHA.
16) CTpykTypa Kypey:
Tekuii Ipakriasi | JlabopaTopHi Kypcosnupr:)pﬁ(:;:;r/ Sypea Camocriitii poGoTa d) SR .
2 3AHATTH, 3AHATTA, 3n00yBaqa, IRACyneka
roj. PI'P/KoHTpOnbHA BOTO
ron. ro, Bl roj. KOHTPONIC
20 20 - | PI'P 50 2 ceM 3aliK
CyMa rojuH: 90
3araabna Kiapkicrs kpeautis ECTS 3
Kinekiere roaua  (kpeaurie  ECTS)  ayamTopHoro 40
HABAHTAKEHHS

Tporpama HABYAILHOT AHCUHILTINK

3microsHuil MoayJib 1.

Jleknist 1. Cratuyni crisBimsomenHs. TeHsop HanpyKeHb, HANpyXCHHA Ha moxuniit naow@anui. Ionosri
HaNPYKEHHS Ta IOJNIOBHI MIOLIAAKH. ExcTpema/ibHi noTHyHi Hanpykenns, Ouikka MILHOCTI 32 KJACHUHHMH TEOpisMH
Ta B uncensEux ITK. TeomeTpHuni CIiBBinHOMEHHS. 3a1€/KHOCTI MK NepeMillicCHHAMH i nedopmamismu, Jliniiini ta
kyTosi medopmanii. Tensop neopmauiii. CriBBiHOWEHHS Komwi. PiBusinea cymicnocti aedopmauiit Cen-Benana.
Ananis nedopmantiii B uncesnbaux IK.

Jlekuisi 2. PiBHSHHA piBHOBArM NS BHYTPIlIHIX TOYOK MPYKHOTO Tina Ta Ha Horo mosepxHi. Pizwumi
criBinomenHs, ysaranbHennit 3akoH [I'yka. Iloctanoska 3azay Teopil TpYKHOCTL. 3ajaHHs MEXaHIYHMX
XapakTepPHCTHK MaTepiaty Ta rpaHHYHHX YMOB B UHCENbHHX K.

Jlexuis 3. MeTO CKiHUEHHHX €/IEMEHTIB U1 PO3PaxyHKy 3ajay Teopil npyskHocTi. THIH CKIHIEHHHX eJIEMEHTIB.
[NocTaHoBKa rpaHMYHAX YMOB. [106y10Ba PO3B’A3KY (Solution) B uncensaux [TK.

Jlexuin 4. TTnocka medopmaltis, TIOCKHIT HAMPY)KEHHH CTaH. Mnocka 3amada Teopii MPYKHOCTI B HANIPY/KEHHAX
Ta mepeminieHHsx. TTOCTAHOBKA IPAHMUHHX YMOB. PO3paxyHOK MUIACTHHH B IUIOCKOMY HarpyxeHoMy cTaHi (Gaska-
crifnka). @yukuis Hanpyxerb Epi. Birapmoniune piBHAHHA. Pamha ananoris. Po3B’A30K B CKIHYCHHWX PI3HHLIIX Ta
CKiHueHHMMY enlemeHTaMu. [TOpIBHAHHA Pe3y/IbTaTis,

Jexuist 5. 3rum nnacrud. Knacugikauis nnactus. TinoTe3H TOHKHX [UIACTHH. BHyTpimHi 3yCHUIA TIpU 3rUHI
ToHkux mnacTHH. JlpdepenuiansHe piBHAHHA 3THHY NPSMOKYTHOT TMIACTHHM. [uniHapuusa KOpCTKicTh. ['panuyui




KuipchKuii HAIIOHATLHHMN YHIBEPCHTET Wwhp Hassa crieujansHocT, Cropita 134
: : : CneuiansHocti ocsiTHEOI NporpamMu

Oy AiBHHAITBA 1 apXITEKTYpH 192 -y
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YMOBH.

Jlexmiss 6. 3ruH  Kpymioi TUACTUHH. JanekHicTh MK BHYTPIUHIMA  3YCHIUIAMH, nedopmaliamMH - Ta
nepeMileHHAMA. Jludpeperuiaibie PIBHAHEA 3THHY KpyDIHX IJIACTHH TIpH  OCECUMETPHYHOMY HABAHTAKEHHI.
Jaranbniii Po3s’A30K Ta BU3HAUCHHS KOHCTAHT iHTerpyBaHHA.

Jlexuis 7. Jlumamiuni 3anadi Teopii TIPY/KHOCTI. Jludepenuianshi PiBHAHHA PYXY, BiNBHI, BHMYIUEHI Ta
HecTalionapHi kosmpanHA, Moan Ta (OpMH KOJIHBAHD. AMIUTITY IHO-4aCTOTHI XapaKTEePUCTHKH.

[pakTHyHi 3a0ATTH
3micTosnii moayas 1
TipakTH4HE 3aHATTS 1. 3uaiiomcteo 3 CAD cHCTEMOIO. Iatepdeiic, OCHOBHI iHCTPYMEHTH, nobyaopa
tpuBuMipHoi Mozeni. [TpokaTHa anka. [To0yn0Ba TPUBUMIPHOT MOJIeTi MPOKATHOT GAllKH, 3a/aHHsl TPAHHIHIX YMOB,
pospaxyHok Static Structural, axani3 OTPUMAaHKUX pe3y/bTaTis Ta MOpiBHAHHA 3 aHANITHIHUM PO3B A3KOM MO Teopii
Has’e.

IpakTHyHe 3aHsTTH 2. Cucrema ananizy Buckling. 3aBnaunns yMOB 3aKpineHHs Ta HaBaHTaKCHHA. Bu3HaueHHsA
KPUTHTHUX HAaBaHTAKESHb. Ananis 3uaiineHnx GopM BTpaTH crifikocTi. [TOPIBHAHHS 3 AHANITHIHHMH E3yIbTaTaMu.

MpakTHuHe 3aHATTH 3. [lnocka 3agaya Teopii MpykHOCTi. Po3paxyHOK GanKu-CTIHKH 3a J0MOMOT0I0
ckinuennoenementroro INK. TTobynosa BOBHMIpHOT MOJENi, CTBOPSHHA Marepiany, TPAHHYHAX YMOB Td pO3OUTTH.

Pose’s3anna 3anadi. [TopiBHAHHA 3 TPUBHMIPHAM PO3B’A3KOM. [NopiBHAHAS OTPHMAHMX pE3yJLTATIB i3 pO3B’A3KOM,
OTPHMaHUM METO/I0M CKiHUEHHHX PI3HHMILb.

[paKTH4He 3aHATTH 4, 3ruH Kpyraol IIacTHHH. [ToGynoBa BiCECHMETPHUHOI Ta TPUBUMIPHOT MOJIei, 3a1aHHs
MaTepiaibHMX XapakTepHCTHK Td TpaHIIHUX YMOB. Po3p’s3anHs 3anadi. AHAMI3 OTPHMAHKX pesysbTaTin. [TopiBHAHNS
pO3B’A3KIB Mik cO0OKO Ta 3 aHANITHIHUM PO3B’S3KOM.

[pakThyne 3aHATTH 5. JlpnamisHull aHantis. Modal: Bu3HAYHTH Biacki YacToTH T2 (GOpMH KONHBAHB DankH,
npoBecTH X aHamis. Harmonic Response: [lodyayBaTH aMIIITY IHO-4aCTOTHI 3aMeKHOCTI 1A EKBiBAICHTHHX
HanpyKeHb Ta NEPeMIllCHb. BH3HAYHTH BIACHI 4AaCTOTH Ta NMOPIBHATH 3 Pe3ybTaToM MOJAITLHOTO PO3PaxyHKY.
Transient Structural; NPHKIACTH iMIYJILCHE HABAHTAKEHHA Ta mobynysatn rpadikia fiepemillieHs Ta HANpYy#KCHb B

3a/IaHAX TOMKax Bil yacy.

IHauBiaya bHi 3aBAAHHS
Po3paxyHkoBo-rpadiuna pobora Nel.

3agaua 1. Pospaxynok npokaTHol 6aakn

3azaHO; BiZOMI PO3MipH MPOKATHOT GajIKH, HABAHTAKCHHAM, marepian.

Totpidno: nobyayBaTd reOMETPHIHY MOJENh TiMA, CKiHYEHHO-CNEMEHTHY MOACID, 3a1aTH  YMOBH
3aKPiMUIEHHs Ta HABAHTAKEHHS, BUKOHATH pospaxyHok. [TpoaHanizysari OTpUMaHUH HanpykeHo-IeopMOBAHHH CTaH
Ta MOPIBHATH 3 AHATITHYHIM poO3B’A3KOM IO OHOBHMIpHifi MozIEI.

Janaua 2. CTifiKicTb CTepKRHEBHX eJ1eMenTIB KOHCTPYKUITL

3aaH0; PO3MipH CTEPIKHS, yMOBH 3aKpinIeHHs, HABAHTAKEHHS, MOLYTb npysHocTi, koediuieHT [lyaccoHa.

[lotpiGHo: noGyayBaTH rEOMETPHHHY MOZelb Tifla, CKIHUEHHO-SNEMEHTHY MOJCHb, 3aNaTH YMOBH
3aKpinJeHHs Ta HABAHTAKEHHA, BHKOHATH pO3paxyHOK Ha CTIHKICTD, npoaxaizyBaTH KpUTHYHI CHIH T HOPMK BTPATH
crifikocTi. [TopiBHATH OTPHMAH] PE3yaLTATH 3 3HAliAeHAMM aHAJIi THIHO.

Janaua 3. Po3paxyHoK 6aaKu-CTIHKH.

3amaHo; po3MipH NPAMOKYTHOT MUIACTHHH, YMOBH 3akpinieHHs, MOIy/b NPY#&KHOCTI, koeditient TlyaccoHa.
Tl7acTHHA B CTAHI MUIOCKOrO HAMPYKEHOTO CTaHY.

[orpiGHo: moOYmyBaTH rEOMETPHTHY NBOBHMIpHY Ta TPUBHMIPHY MOJC/b Tina, CKIiHYEHHO-EIEMEHTHY
MOJeNb, 34/aTH YMOBM 3aKpilIEHHA Ta HABAHTAKEHHS, BHKOHATH pO3PaxyHOK. [poananisyBaTH OTpHMaHHN
Hanpy)xeﬂo-neq)opmonaﬂuﬁ cran. TloGyaypati rpadiku HOpMambHHX Ta JOTUYHHMX HanpyXeHb. [lopiBHATH 3
aHaniTHIHAM po3s’s3KkoM. CTBOPHTH ABTOMATHMUHHI 3BiT MPOTpamMH Mo 3aj@ayi.

3anaua 4. Po3paxyHoK KilbUeBoi NIacTHHA

3ajaHo: cxema KilbLeBOT MIACTHHH, pHYTpilHi Ta 30BHIMHIA paniycu, YMOBH 3aKpirUIeHHs, HABAHTKCHHA
MOZyJTb MPYKHOCT, KoeilieHT TMyaccona. [lracTHHA HABAHTAKEHA BiCECHMETPHYHAM 30BHILIHIM HABAHTAKEHHSAM.

TMotpifuo: nodyIyBaTH rEOMETPHHHY TPUBHMIpHY Ta BiceCHMETPHYHY MOJENb Tijd, CKIHYEHHO-EJIEMEHT
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MOJIeJTi, 3a/1aTH YMOBH 3aKpilUICHHA T4 HABAHTAKSHHS, BHKOHATH PO3PaxyHOK. [poananizyBaTH OTPUMaHi HaNpyKeHO-
nedhopmosani crani. [TopiBHATH OTPHMAHI pe3yaLTaTH Mik co60r0 Ta 3 AHAITHYHUM PO3B’AZKOM.

3anaya 5. Junamiuni 3ana4i Mexanikm.

3ajgaHo; poIMIpH CTEPHKHA, YMOBH 3aKpITUICHHSA, HABAHTAKEHHA Yy BUTTIAI NMPUEIHAHOT MAacy Ta JMHaMivHOT
CHITH, MaTepial.

MoTpi6Ho: noOyayBaTH rEOMETPHYHY MOJCIb TiNa, CKIHUEHHO-ENEMEHTHY MOIeNb, 3ajaTd YMOBH
3aKpinJieHHs T4 HABAHTAXKEHHA, BHKOHATH PO3PaxyHOK Ha: 1) BinbHi KONMBAHHA: BH3HAYMTH BIACHI 4acTOTH Ta
hOpMH KOIMBAHE, MPOBECTH iX aHaJi3.

2) rapmoniuni koaumsauus: [ToGyxysatn AMIUTITY IHO-YACTOTHI 3aNeXHOCTI sl €KBiBaJIeHTHHUX HalpyXKeHb Ta
nepeminienb. BH3HAYNTH BIACHI 4ACTOTH Ta TOPIBHATH 3 Pe3yJIbTATOM MOJANBHOTO PO3PAXYHKY.

3) wecraumionaphe 30ypeHHA: NPUKIACTH IMIYJIbCHE HABAHTAKEHHS Ta nobynysatd rpadiku nepemimiens Ta
HaTIpy/KEeHb B 3aJaHUX TOYKAX BiJ 4acy.

18) Ocuosna niTeparypa:
[liapy4HUKH, HABYATBHI MOCIDHHKH, KOHCIICKTH JaeKuiii:
|. Tpurop’esa J1.O., Jleskiscnikuit [.B., Komepuii O.I1. Omip MaTepianis 3 0CHOBAMH TeOPil NIPYKHOCT: KYPC NeKLii
.~ Kuip: Banasanurso Jlipa-K, 2021. — 270 ¢. ISBN 078-617-520-044-5

2. CywuacHi MeTonu Teopil npyxHocTi (Kype NeKUiH): HABYANLHEI NOCIOHNUK 11 CTYIEHTIB BUILMX HaBYAIIbHIX
sakialis Gi3nKo-MaTeMaTHUHHX crietianbHOCTeH. Vinanaui: Qymk M.B., Jlixrapenko 10.B. — YmaHs: It
«Kostuit», 2015, - 108 c.

3. OcHOBH JiHIHHOT TeOpii NPy KHOCTI, MIACTHYHOCTI Ta nosaygocri: Hasu. nociommk / E.JT. Yaxnanse, M.A.
Bepesiuesa, €.1, [anaryps ta in. — Xapxis: VkpJA3T, 2010. - 149 c.

4. Jlasapesa JI.B., Copoka M.M., ILlnnses O.C. IMpuiiomn pootn 3 [K ANSYS npu PO3B’S3aHHI 38724 MEXaHIKH!

monorpadis / Ilin pea. M.I'. Cyp’saninosa. — Oneca: OJIABA, 2020. — 432 c. ISBN 978-617-7900-08-4.

5. Omip marepianip 3 ocHOBaMH Teopil IPYKHOCTI nnacrudHocTi: Hau, mociGuuk y 2 4., 5 k. / 3a pea. B.I'.

IMickynosa. — K.: Bua mkona. — 1995.
MeTtoanuni poboTu:

6. lmxenepHi 3anaui Teopii npyxHocrti B ITK «ANSYS» Yactuna 1. JlocnimkerHs HanpykeHo-1e()opMOBaHOro CTaHy
Ganku npu 3ruHi. Buckling Analysis.: METOJAWYHI peKkOMEHJauii, 3aBlaHHi Ta NPHKIAAH 10 BUKOHAHHA
pospaxyskoso-rpadiunux pobir / yknax: [I. B. Jleekigchknii, J1. O. [purop’esa, — K.: KHVBA, 2023. - 37 ¢

7. lwkenepHi samaui Teopii npykuocti B [IK ANSYS: MmerojudHi peKoMeHIalii, 3aBOaHHA Ta TpUKIaH 10
BHKOHAHHA PO3PaxyHKoBO-rpadiunux podirt / yxman: /I B. Jlenkiscokuit, J1. O. Tpurop’esa, — K.: KHYBA, 2023. —
73 c.

19) JlonaTkoBi aKepena:

hitps://courses.ansys.com/,

https://learning.edx. org/course/course-vi: CornellX+ENGR2000X+1T2018/home
https://www.youtube.com/c/SimuTechGroup

htips://www.youtube.com/c/drdalyo

https://www.youtube.com/c/ AnsysLearning
hitps:/fwww.voutube.com/watch?v=90kytkX7YT4& ab, channel=G-NEWS
https://www.youtube.com/c/ ANSOL

https //www.ansys.com/academic/students#tab3
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20) CucTeMa OUiHFOBaHHsA HABIATLHHX JIOCATHEHD (po3noain danig):

[ToTouHe OLIHIOBAHHS [TincyMKOBHI Cyma

3anaual 3anaval 3ajnava2 3amaual 3anaua KOHTPOJIb

2 ceMecTp 15 15 15 15 15 25 100

21) ¥YMOBH 0NYCKY 10 MiACYMKOBOTO KOHTPOJIIO: pinsigyBanus 75% ay[MTOPHHX 3aHATH, 31AHO i 3aXMIIEeHO BCi
PI'P 1a naboparopHi poboTi

22) ToaiTHKa W00 AKAAeMiuHOT 106potecHoCTi: 3 METO0 3aKpIIVIEHHA HABHKIB {HKEHEpHHX OGWHCIeHb PI'P
BUKOHYIOTBCS CaMOCTIHHO Ta MiIATAOTE 3aXHCTY (y surasai Tecty abo KOHTPONBHOT poorn). Ha exiamesi
03BONAETHCA KOPUCTYBATHCS JIWILIE BIACHMMH 3aMHMCAMH HA OKPEMOMY JIHCTKY

23) Iocuaanusi HA CTOPIHKY €JIEKTPOHHOIO HABYAABHO-METOAMYHOTO KOMILIEKCY AHCUMILTIHN:
httg:l/orgz.knuba.edu.ualcourse/view.ghp?id=2036




