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PoGoua nporpama 3actocyBanHg EOM B 3aj1auax MexaHiKu

(Ha3Ba TUCIUILTIHH)

JUTSL CTYZIEHTIB 3a criemianbHicTio__ 131 [puknagHa MexaHika

« 31 » ceprias 2020 p., — 10 c.

P0o3po0HUK: JOICHT, K. T. H. A. B. 3apyIipkuii 2
(pi3BuIIe Ta iHiliaaM, Iocajia, HAYKOBA CTYIiHb Ta BUCHE 3BAHHSN) — o E: =

PoGouy mporpaMmy po3riisiHyTO Ha 3acijiaHHi Kadeapy MIITHOCTI JiTalbHUX anapaTiB

(Ha3Ba kadenpu)

[Iporokon Ne 1 Bixg « 31» cepnus 2020 p.

3asinysay kadenpu . T. H., Ipodecop I1. O. Domuuos

(MHAYKORE CTYTTIHE T8 BNCHC IBAHNN) [RLIFLEE T COMILLAIN T3 IpIasMLe )




1. Onuc HABYAJIBLHOI AUCHUILTIHA

HaiimenyBanHs
ITOKa3HUKA

["any3p 3HaHb, CIICIANTBHICTS,

OCBITHSI IpOTrpama, piBeHb
BUIIO1 OCBITH

XapakTepucTuka
HABYAIBHOI JTUCITUTUTIHH
(Oenna ¢hopma nasuanms)

KinbkicTh KpeauTiB

3

Kinbkicte MomymiB — 1

KijipKicTh 3MICTOBHHUX
MOIYJIB — 2

[nuBinyanpHe
3aBIaHHA

3araiapHa KUIBKICTD
roaud — 90
32/58

KiIbKiCTh THIKHEBUX
TOJMH JJIA J€HHO1
dbopmMu HaBUAHHS:
ayTUTOPHUX — 2

caMoCTiitHOT poOoTH
CTyZeHTa — 3,6

I'any3b 3HAHD
13 MexaHiuHa iHXEHEPIist

CuoeniajabHicTh
131 IlpuknagHa MexaHika

OcBiTHS IporpamMa
JluHaMika Ta MII[HICTh MallluH

PiBeHnb BHIIOI OCBiTH:

nepvii (6akanaBpChKHiA)

uxn npodeciiinoi
MIJTOTOBKH (32 BUOOPOM)

HapyanbHuii pik

2020/2021

Cemectp

5-i

Jlexmii”

16 rognun

IpakTHyHi,
ceMiHapchbKi

- TOIUH

JlaGopaTophi

16 rognuu

CamocriitHa podora

58 roaunu

Bua koHTposII0

MOJYJIbBHUI KOHTPOJIb,
3aIIK

CniBBiTHOIIIEHHS KIJIBKOCTI TOJIMH ayAUTOPHUX 3aHATH JI0 CAMOCTIIHOT poOOTH CTAHOBUTD:
st fennoi Gopmu HaBuaHHs — 32/58.

* .
AynuTOpHE HAaBaHTAXXEHHS MOXXe OyTH 3MeHIIeHe abo 30uibllleHe Ha OJHY TOJUHY

3aJICKHO Bi,[[ PO3KIany 3aHATD.




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIHUILTIHA

Meta BUBYEHHSI: BUBYUTH CTPYKTYpy, QITOPUTMHU Ta MPOLEIYpPU PIIICHHA
3aa4 aHami3y MIIHOCTI, MPOEKTYBaHHS Ta OMNTHUMI3allli €JIeMEHTIB KOHCTPYKIIIH
pakeTHO-KocMivyHOT TexHiku B cuctemi MSC. Patran/Nastran.

3aBaaHHsl. Kypcy TONATalOTh Yy OTPUMaHHI HAaBUKIB BUKOPUCTAHHS
nporpamaoro npoaykrty MSC. Patran/Nastran mpu pospaxyHkKax Ha MIIHICTb
€JIEMEHTIB KOHCTPYKIIIM paKkeTHO-KOCMIYHOI TEXHIKH.

Pe3ysbTaTH HaBYaHHS: B Pe3yJIbTaTi 3aCBOEHHSA Kypcy «3actocyBanHs EOM
B 3a/1a4aX MEXaHIKW» CTYJACHTH ITOBUHHI:
3HATH:
® OCHOBHI MOJIO)KEHHSI METOly CKIHUEHHUX E€JIEMEHTIB;
® [IOCJIJIOBHICTh PO3B’SA3aHHS TUIIOBUX 3a/1a4 MEXaHIKH 3a JI0TIOMOT'0OI0 CUCTEMH
MSC. Patran/Nastran;
e OCHOBHI THIIM CKIHYEHHUX €JIEMEHTIB Ta IX BJIACTHUBOCTI,
® METOJIM Ta 3aCOOM MOJICJIFOBaHHS 00’ €KTa, 110 PO3IJISIIAIOTHCS,
e OCHOBHI THIH po3paxyHKiB B cuctemi MSC. Patran/Nastran;

BMITH.
e OyayBaTH TE€OMETPUYHI Ta CKIHYEHO-EJIEMEHTHI MOJEIl  eJIEeMEHTIB
KOHCTPYKITIH;

® T[POBOJUTH PO3PAXYHKH CTATUYHOI T4 JUHAMIYHOI MIITHOCTI;
® aHaJI3yBaTHU OTPUMaHI pe3yJbTaTH Ta pOOUTH BUCHOBKH;

MATH ySIBJIEHHSI:
® [P0 MOXJIHMBOCTI 3aCTOCYBaHHS TNPOTPAaMHHMX KOMIUIEKCIB Ha  eTari
MPOEKTYBAaHHS JITAIILHOTO anapary;

MixkaucuuniiHapHi 3B’A3KM: BUBUYEHHS JaHOI JUCHMIUIIHU nependadae, 1o
CTYJE€HTH B)KE€ BOJOJIIOTh HEOOXIJHUMHU 3HAHHSAMU 1 BMIHHSAMU 3 MEXaHIKU
MaTtepianaiB Ta KOHCTPYKUIM, OyAiBEIbHOI MEXaHIKHU, KOMI IOTEPHHX TEXHOJIOTI B
MPOEKTYBaHHI.

3. IIporpama HaBYAJIbLHOI AUCHUILIIHU
Monayas 1.
3micToBuiit MmoayJs 1
Tema 1. Beryn. IlpeaMer BuB4YeHHsl, MeTa Ta 3a4ayi AMCUHUILIIHH
«3acrocyBannsg EOM B 3a1a4yax MexXaHiKm».
[Ipenmer BuBYeHHS 1 3amadi  gucnuiuniHA. O3HAHOMIIGHHS 3 METOI0M
CKIHYEHHHX €JIEMEHTIB.



Tema 2. InTepdeiic cuctremn MSC. Patran/Nastran.

[arepdeiic podouoro BikHa. CTpouka MmeHro. Tumosi enementu ¢opm. Bubip
rpadiuHux 00’ €KTIB.

Tema 3. Po3podka reomerpuuHux wmoaeneii B cucremi MSC.
Patran/Nastran.

[HCTpyMEHTH 111 TOOYJOBHM  TE€OMETPUYHUX  NPUMITHBIB.  IMmopT
TCOMETPUYHUX 00’ EKTIB.

Tema 4. Po3podOka ckiHueHO-ejleMeHTHHMX Mojedeil B cucremi MSC.
Patran/Nastran.

OCHOBHI THIU CKIHUCHHMX €JIEMEHTIB Ta iX BiacTUBOCTI. CriocoOu mooOyaoBu
CKIHUEHO €JIEMEHTHOI CITKH. BIUIMB po3Mipy elleMeHTa Ha KIHIEBUN Pe3yJIbTar.

MoayJbHUHA KOHTPOJIb

3micToBHil MOaYJIb 2.

Tema S. IligroroBka wmoaeai a0 po3paxyHky B cucremi MSC.
Patran/Nastran.

Turm pospaxyskiB B cuctemi MSC. Patran/Nastran. OcHOBHI BJIaCTHBOCTI Ta
HaJAIITyBaHHS TIPH 3allyCKy Ha pO3paxyHOK mojeni. HaBaHTakeHHS Ta TrpaHUYHI
YMOBH.

Tema 6. AnaJui3 pe3yabrartiB po3paxyHkiB. Cnioco0u ix nmpeacraBjieHHS.

[HCTpyMEHTH UIsi BUBOAY pe3ynbTaTiB Ta ix aHam3. Crnocobu imMmopry
pe3yibTaTiB pO3paxyHKIB.

Tema 7. Oco0UBOCTI PO3PaXyHKY KOHCTPYKIIHA 32 JONMOMOIOK IUIOCKHMX
enemenTiB (1D Ta 2D).

Oco6mBOCTI BHOOPY pO3PAaXyHKOBI CXEMH, THITY CKIHUCHHX CJICMEHTIB.
[TocniioBHICTh PO3B’sI3aHHS 3a/layl pPO3paxyHKY KOHCTPYKIIM 3a JOMOMOTOIO
enemeHTiB Tuny 1D Ta 2D.

Tema 8. Oco0MBOCTI pO3paxyHKY KOHCTPYKII 32 JOMOMOIroK 00’€MHHX
eaxemenTiB (3D).

Oco6aMBOCTI BUOOpPY pO3PaxXyHKOBI CXEMH, TUIY CKIHUCHHX €JIEMEHTIB.
[TocnimoBHICTh PO3B’A3aHHS 3a7adyl PO3pPAXyHKY KOHCTPYKIIM 3a JOMOMOTOIO
enieMeHTiB Tumy 3D.

MoayabHUHA KOHTPOJIb



4. CTPpyKTYpa HABYAJIbHOI JUCHUILIIHA

KinpkicTs roquu
Ha3sBa 3MicTOBHOTO MOYJIS 1 TEM Ychoro VY tomy umci
1 | n1a0. C. p.
1 2 3 4 5 6
Monayas 1

3micToBHUMIT MOaYJIb 1.

Tema 1. Beryn. [Ipeamer BUB4YeHHS, MeTa

Ta 3a/1a4l JUCIUILTIHA «3aCTOCYBaHHS 10 2 - - 8

EOM B 3agauyax MEXaHIKN».

Tema 2. Iurepdeiic cucremu MSC. 10 5 ) ) 8

Patran/Nastran.

Tema 3. Po3pobka reoMeTpU4HUX 10 5 i i 8

mogeneit B cuctemi MSC. Patran/Nastran.

Tema 4. Po3po6ka cKiHUE€HO-EIEMEHTHHUX 10 5 i i 8

mogeneit B cuctemi MSC. Patran/Nastran.

MonynpHUNM KOHTPOJIb 2 - - 2 -

Pa3om 3a 3micTOBHUM Mojyiem 1 42 8 - 2 32

3micTOBHUIT MOTYJIB 2.

Tema 5. IlimroroBka Mozeil 10

PO3paxyHKy B cucremi MSC. 9 2 - - 7
Patran/Nastran.

Tema 6. Amnaui3 pe3ybTaTiB

PO3paxyHKiB. Criocobu ix 9 2 - - 7
PEJICTABJICHHS.

Tema 7. OcoOnMBOCTI PpO3paxyHKY

KOHCTPYKIII 3a JIOMOMOTOI0 TUTOCKUX 16 2 - 8 6

enemenTis (1D ta 2D).

Tema 8. OcobmuBOCTI pO3paxyHKY

KOHCTPYKIIH 3a JOMOMOTOK 00’ €MHUX 12 2 - 4 6

enemenTiB (3D).

MopynbHHNM KOHTPOJIb 2 - - 2 -

Pa3oM 3a 3MICTOBHMM MOJyJieM 2 48 8 - 14 28
¥Ycboro ronvH 90 16 - 16 58

5. Temu ceMiHAPCHKHUX 3aHSATH

No KinpkicTh
HazBa temn
/o TOIVH
1
2
Pazom




6. TemHn NpaKTUYHUX 3aHATH

No KinpkicTh
Ha3a Temu
1/ TOJIUH
7. Temu 1a00paTOPHUX 3AHATH
Ne KinbkicTs
Hasga Temu
/o TOIUH
1 Po3paxyHOK  MIIHOCTI Ta  OPCTKOCTI  CTEP)KHEBOI 5
koHcTpykKii B cuctemi MSC. Patran/Nastran
Po3paxyHok TeopeTHdHMX KOEQIIIEHTIB KOHIEHTpAIil
2 | HampyXXeHb THUMOBHX KOHIICHTPATOpiB (BUIBHUIN OTBIp, 2
rantenb Ta inme) B cuctemi MSC. Patran/Nastran
3 Po3paxyHok HampykeHO-1e(pOpMOBAaHOTO CTaHy 30ipHOL 4
KOHCTPYKIIii 32 IOMMOMOTOIO TUIOCKUX CKIHUCHHUX €JICMCHTIB
Po3paxyHok Hanpyx)eHo-1e(hOpMOBAHOTO CTaHy eJIeMEeHTa
4 | KOHCTPYKIIIi (KPOHIITEHH) 3a JOTIOMOT0I0 00’ €EMHUX 4
€JIEMEHTIB
5 | MonynbHUN KOHTPOJIb 4
Pa3zom 16
8. Camocriiina po6oTa
No KinpkicThb
Hasa Temu
/11 TOIUH
1 Tewma 1. Beryn. [lpenmeT BUBUYEHHS, MeTa Ta 3aa4i TUCIUTLTIHUA 8
«3acrocyBanus EOM B 3aauax MexaHiKuy.
2 | Tema 2. Tnrepoeiic cucremu MSC. Patran/Nastran. 8
3 |Tema 3. Po3pobka reomerpuyHux Moxened B cuctemi MSC. 3
Patran/Nastran.
4 Tema 4. Po3poOka ckiHueHO-eleMeHTHHX wmojened B cucteMi MSC. 3
Patran/Nastran.
5 Tema 5. IlizroroBka Moxemi 10 po3paxyHky B cuctemi MSC. 7
Patran/Nastran.
6 Tema 6. AHaii3 pe3yabTaTiB po3paxyHkiB. CiocoOu iX mpecTaBiIeHHS. 7
7 Tema 7. OcoGaMBOCTI pO3paxyHKy KOHCTPYKIIIH 3a JOTOMOTOI0 TUIOCKHX 5]
enemenTi (1D Ta 2D).
8 Tema 8. OcobaMBOCTI pO3paxyHKy KOHCTPYKIIIH 3a JOMOMOTOI0 00’ €MHHX 6
enemenTiB (3D).
Pa3zom 58

9. InauBiAyaIbHI 3aBIaHHSA




10. MeToan HAaBYAHHSA

[IpoBeneHHsT ayaUTOPHUX JIEKIIiH,
KOHCyJbTamii (Ipu HEOOX1THOCTI), caMOCTiiHa poOOTa CTYIEHTIB 3a MaTepialaMu
PEKOMEHIOBAHOI JIiTepaTypH.

nabopaTopHUX POOIT,

11. MeToau KOHTPOJIIO
[IpoBeneHHsI MOTOYHOTO KOHTPOJIIO, (h1HATBHUI KOHTPOJb Y BUTIISAII 3aJIKY.

1HIUBITyaJIbHI

12. KpuTepii oniHIOBaHHSI Ta pO3MOAiJ 0ajiB, sIKi OTPUMYIOTH CTY/I€HTH

12.1. Posmomin OamiB, sKI OTPUMYIOTh CTYACHTH (KUIBKICHI KpUTEpii
OITIHIOBAHHS )
CkJ1a10Bi HaBUAIBHOT banu 3a ogHe 3aHATTS Kinpkicts 3aaa1h | CyMapHa KiJbKICTh
poboTu (3aBIIaHHSA) (3aBl1aHp) OaitiB

3micToBHUIT MOaYJIb 1

PoboTa Ha neKIisx 0...1 4 0...4

BukonaHHs i 3axuct - - -

1a00paTOPHUX

(mMpakTUYHUX ) POOIT

MoynpHHI KOHTPOJIb 15...20 1 13...20
3MicTOBHUIT MOTYJIb 2

PoboTa Ha neKIisx 0...1 4 0...4

BukoHaHHS 1 3aXUCT 3...5 8 24...40

1a00paTOPHUX

(MpakTHUYHHX) pOOIT

MonynbHHIH KOHTPOJIb 23...32 1 23...32

Ycboro 3a cemecTp 60...100

CemecTpoBuil KOHTPOJH (ICIIUT/3aJ1IK) MPOBOJUTHCS Y pa3l BIIMOBU CTYJICHTa
BiJ1 0aJIiB MOTOYHOTO TECTYBAHHS ¥ 3a HABHOCTI JOMYCKY 110 icnuty/3aimiky. [1ig gac
CKJIaJaHHS CEMECTPOBOTO ICIUTY/3JIIKy CTYJIEHT Ma€ MOXJIHUBICTh OTPUMATH

makcumyMm 100 Gais.

biner mist icnuTy/3aMiKy CKI1aIaeThCs 3 IBOX TEOPETUYHUX MUTAHb Ta OJHOI
npakTHYHOT 3a1a4i. Ko)keH TeopeTHuHe MUTaHHS OI[IHIOETHCS B IBAILATH 11" SITh
OaJtiB, a MpaKkTUYHA 3aJja4a — B I ATAECAT OAJIB.

12.2. SIxicHi KpuTepii OI[IHIOBaHHS

HeoOxigHuit 06csT 3HaHb 1J1s OJep>KaHHs MTO3UTUBHOI OI[IHKU:
® OCHOBHI IIOJIO’KEHHSI METOly CKIHUEHHUX €JIEMEHTIB;

® IIOCIIIOBHICTH PO3B’SI3aHHS TUIIOBUX 33724 MEXaHIKH 3a JIOTIOMOT'0I0 CHCTEMH
MSC. Patran/Nastran;
® OCHOBHI THUIIU CKIHYEHUX E€JIEMEHTIB Ta 1X BJIACTHUBOCTI;



® OCHOBHI MOJEJl MarepiamiB, II0 BHKOPUCTOBYIOTbCA B cuctemi MSC.
Patran/Nastran;

® METOJU Ta 3aCO0M MOJCIIOBaHHS 00’ €KTa, 110 PO3TIIAIAI0ThCS,

e OCHOBHI THIH po3paxyHKiB B cuctemi MSC. Patran/Nastran;

HeoOxigHuit 06csar BMiHb IS OJIepKaHHS MO3UTUBHOI OIIHKU:
OyayBaTH T€OMETPUYHI MOJIENI €JIEMEHTIB KOHCTPYKIIii;
OyJlyBaTH CKIHUCHO-EJIEMEHTHI MOJIeJl 00’ €KTIB,;

IIPOBOJIUTH PO3PAXYHKU CTATHYHOI Ta JMHAMIYHOI MIITHOCTI;
aHaJli3yBaTy OTPUMaHI pe3yJibTaTu Ta pOOUTH BUCHOBKH,

12.3 Kpurepii oriHtoBaHHS pOOOTH CTYACHTA MPOTATOM CEMECTPY

3anoBinbHo (60-74). Tloka3zaTn MiHIMyM 3HaHb Ta yMiHb. BiampaliiioBaTu Ta 3aXHUCTUTH BCi
naboparopHi poOOTH Ta JOMAIIHE 3aBJaHHSA. 3HATH TOCTIOBHICTH PO3B’SI3aHHS 3a7adi II0
BHU3HAUEHHIO HANpPYKEHO-1e(OPMOBAHOTO CTaHy eleMeHTa KOHCTpyKii B cucremMi MSC.
Patran/Nastran.

Hoope (75-89). Tepao 3uath MiHIMYM 3HaHb. [l0Ka3aTu BMiHHS BUKOHYBATH Ta 3aXHUINATH
Bci J1abopaTopHi poOoTH B 00YMOBIICHUN BUKIIAJaueM CTPOK 3 OOTPYHTYBAaHHSAM PIllIeHb Ta 3aXO/IiB,
SKi 3aIpOINOHOBAHO y poOoTax. 3HATH: TOCHIJOBHICTh PO3B’S3aHHS 3aadi MO0 BHU3HAYEHHIO
HanpyXeHo-1e(OPMOBAHOTO CTaHy elleMeHTa KOHCTpYyKIii B cucremi MSC. Patran/Nastran;
IHCTpYMEHTH UI 1OOYIOBH T€OMETPUYHUX Ta CKIHYCHO €JIEMEHTHUX MOJIENIeH; OCHOBHI CIIOCOOU
BiT0OOpa)keHHs Pe3yabTaTiB pO3paxyHKIB.

Biaminno (90-100). 3gatu Bci KOHTPOJIBbHI TOYKH 3 OIIHKOI «BiAMIHHO». J[OCKOHAIBHO
3HaTH BC1 TEMU 3 OCHOBHOTO Ta JOJAaTKOBOTO MaTepially Ta yMITH 3aCTOCOBYBATH iX CAMOCTIIHO.

Ikana oniHloBaHHA: 0aJbHA | TPaaUIliiiHA

) OmuiHka 3a TPaAUIIHHOIO MIKAJIO0
Cyma 6aiB Y RN -
IcniuT, nudepenuiiioBanmii 3aik 3anik
90 - 100 BigminHo
75— 89 Jobpe 3apaxoBaHO
60— 74 3aJ10BUTEHO
0-59 HesanoBuibHO He 3apaxoBaHo

13. Metoanune 3a0e3nmeueHHs

http://k102.khai.edu/

14. PexomeH10BaHa JliTepaTypa
ba3oBa
1. MSC.PATRAN 2012.2 Release Guide (®aiin qrokymMeHTaI1H)
2. 3enkeuy, O.K. Meton xoHeuHbIX 37eMeHTOB B TexHuKe [Tekcr] / O.K. 3eHkeBuu. — M.:
Mup, 1980. — 420 c.


http://k102.khai.edu/

1

2.

Epemenko, C.}O. MeTonpl KOHEYHHX 3JIEMEHTOB B MexaHHke aedopmupyembix Ten [Tekcr]
/ C.YO. Epemenxko. — X.: OcHoBa, 1991. —272 c.
Kunkun, B.A. A3Oyka umxkenepHsix pacuetoB B MSC PATRAN-NASTRAN-MARC
[Tekcrt] / B.A. XXunkun. — Cankr-IletepOypr:IIpocnext nayku, 2013. — 572 c.
Perukos, C.I1. MonenupoBanue koHCTpykuuii B cpene Femap with NX Nastran [Teker] /
C.II. PerukoB. — M.: IMK IlIpecc, 2013. — 783 c.

JlonomizkHa

. 1. Monuanos, M.H. OcHoBbl MeTona koHeuHux snementoB [Texcr] / U.H. MosuaHoB,

JI.A. Hukonenxko. — K.: HaykoBa gymka, 1989. — 270 c.

Cerepnung, JI. [Ipumenenne metona koHeuHbIX 3MeMeHTOB [Tekct] / JI. Cerepnuna. — M.:

Mup, 1979. —-392 c.

JlxoncoH, K. Mexanuka konTakTHOro B3aumojerictus [Tekcr] / K. Jbxoncon. — M.: Mup,

1989. - 510 c.

Tumomenko, C.I1. YcroitunBocts ympyrux cucrem [Tekcr] / C.II. Tumomenko. — M.:

I'ocrexusnat, 1955. — 92 c.

Tumomenko, C.I1. Konebanus B umxenepuom aene [Tekcr] / C.I1. Tumomenko, [I.X. Snr,

V. Yusep. — M.: Mammunoctpoenue, 1985. — 472 c.

Kommo3urmonnsle Marepuansl: crnpaBouyHuk [Tekct]| / B.B. Bacunwes, B.Jl. IIpotacos,

B.B. bonotun u np.; moxy obu. Pex. B.B. BacunbeBa, FO.M. Tapuononsckoro. — M.:

Mammnoctpoenue, 1990. — 590 c.

. mvmkosuya, O.I. FEMAP & NASTRAN. HmkeHepHBId aHaIN3 METOJIOM KOHEYHBIX
anemenToB [Tekct] / JI.I'. lllumkoBuu. — M.: JIMK IIpecc, 2008. — 701 c.

15. Indopmaniiini pecypcu

http://web.mscsoftware.com/patran
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