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1". Ounc HaBqaJrbnoi Allcq[rriHr

Cuiesi$roureHH{ rinsrocri roArln ayAr,rropHLIX 3aHtrb Ao caMocrifinoi po6oru craHoBI4Tb:

401r04.

*AyAutopue 
HaBauTaxeHrrs Mo)Ke 6yru 3MeHIrreHe a6o g6ilrmene Ha oAHy roAI'IHy

3aJrexHo ni4 posrnagy 3aHfiTb.



2.Mera ra 3aBAaHHfl HaBrralsnoi Aucrlun.niHu

Mera BTIBTI€HHfl: BI4BvLITLI crpyKTypy, anropLrrMy ra rrporleAyplr piruenna
3aAaq uexanircu e uareri NASTRAN/PATRAN, qo pearrisye naero4 .*i"u."rt
ereNaenris.

3anAaHHq: ua6yru Haelarin po6orra 3 rrporpaMHlrM KoMnJreKcoM
NASTRAN/PATRAN, HaBTILITI{cI sNairo 3acrocoByBaru pir"i po3paxyHxoni cxenaz,
BvrB'{vrvr reoperHqni ocHoerl n iriifi nnx ra Hen iu i itwux alrarisin.

KopruerentHocri, nlci Ha6yBarorbcfl: Haeu.rKr{ Br4Kopr{craHHr insopvraqifinr,rx
i r<orvrynircaqifiHlax rexHolorift; 34arHicru upufiuarz o6qpynro"u"i piruenna;
3AarHicG B.{vrrhrcfl i onono4iearu cyqacHrlMr4 3HaHHr6,rz; Ba:oei sHauHs e o6racri
cI{creMHI4x 4ocni4xenr i sNIiHHs 3acrocoByBaru ix ni4 qac y[panrinHq rrpoeKraMr4,
:4ificnenHr MoAenroBaHHt clrcreM, rtpuituxrrx piruenr, po:po6xra naero4in;
s4arHicrr Ao rpoeKrnoi 4ixlrnocri e upoSecifiHifi cQepi.

Ouinynani pe3yJrbrarrl HaBqaHHq: 34atricru Ao MaTeMarr{r{Horo ra
nori'rHoro MI4cneHH{, 3HaHHt ocHoBHLIX rroHrrb, iaefi i rvrero4in $yngaNaeHTaJrbHr.rx
HayK ra nMinns ix nnrcopr4croByBarra ui4 r{ac po3B,n3atttts KoHKperHlrx 3aBAaHb;
floqcHloearra csoi piurennx i uiaryynrs ix npufiuxrrr- Saxinqxu i nesaxieqxvr e
surifi i o4nosnaunifi $oprrai.

Ilpepennisrrr - n 4auiir 1ucr\uulini
roncrpyxqifi, 6y4inenrHoi uexauiru, oropy
aepoAvrHarvrircpr.

Kopercni3rrrlr -BlrKopr{croByrorbcr rrpr4

rrpoAoBxry€Tbc_fl Br4BqeHH_f, naiqnocri
vrarepizurin, rraarepialo3HaBcrBa ra

HarrrdcaHHi 4raulouHoro rrpoeKTy.

3. IlporpaMa HaBrra.nnnoi gncqunninn

Moqy.nr l.
3uicronnufi ivrogyls L. 3aco6u MoAerrroBanHfl eJreMeHTin rconcrpyrcqifi y

rrporpaMHoMy KoMrrrreKci NASTRAN/PATRAN

Teua 1. Bcryn. flpe4rvrer BrrBrreHHq, Mera Ta saAaqi Aucunn.ninn
<<AeroMarusaqix inxenepHux 4oc;ri4?r(eHb>>

llpe4Ivrer BzBrIeHHs i :a4a.ri 4ucqunrinu )) AeroN,raraeaqix inxenepuzx
4ocni4xesr". 3actocyBaHHt MeroAa cr<inqenux eJreMeHrin e po3paxyHKax cKJraAHr4x
aeiaqifi nax KoHcrpynqifi .

Tepra 2. CrciH.leni e.neuenTrr ra ik sracrreocri
Touoloris 0D, LD, 2D ra 3D crcin.reHrax erreMeHrin y nporpavri PATRAN.

Bracrlleocri 0D, lD, 2D ra 3D crinqenvlx eJreMeHris. Oco6rzeocri Br4Kopr4craHHtr
cneqianrnux 0D, lD cKin.reHl,Ix ereMenrie Ailfl MoAenroBa:nHfl 6ir".r"r"
BJlacrI4Bocrefi vroAeli KoHcrpyKItii. Mera ra saco6z nepenipru crinqenzx ere1{enris
y nporpaMHoMy KoMrrrreKci NASTRAN/PATRAN.

Tenra 3. Alropuru crBopeHHfl
KoHcrpynqifi

uoAe.ni e.nepreHrin aeiauifiHrx



Pospaxynroei cxeNau asiaqifiHrrx KoHcrpyrqifi, ronororir{Ha KoHrpyeHlric6
reovrerpii. Crnopenux criH'reHo-eJleMeurnoi uo4eli, ii nepusixaqir. iipoq.aypu
cTaTLIIIHoro aHarrisy KoHcTpyxqii s rraKeri NASTRAN/PATRAN.
earcpiuleHnx .uo4eli, crBopeHHr po3paxyHKoBr{x nnua4ria.
pe3ynbrarie craru.{Hux po3paxynrie aeiaqifiuzx KoHcrpyxqifi .

Mo4y.nruufi rconrpo.nr

3rvricroerfi MoAyJrb 2. [o4arrcoei proxcJrreocri raKery
NASTRAN/PATRAN upu ananisi rvriqnocri aniaqifinrrx Koucrpyrcqifi

Tenaa L. Analis KoHTaKTHrrx 3aAarr 3a AoloMororo eJreMeHTin Gap
Crpyrcrypa ra sracrrsocri erelaeHrie Gap. Bz:naqenns xopcmicnzx

xapaKTep?IcrLIK luro4eni Ta eneuenrin Gup. Anropzrtvr aua-rrisy 3aAaq 3
BLr Kopr4craHHrrM eleiraeHrin Gap.

Tervra 2. MorenroBaHHq .ninifiHux 4uHauiunnx npoqecin
Po:paxynoK BJIacHzx Qopu ra qacror KoJrr{BaHb KoHcrpyKrlii. MoleJrroBaHHt

BI4MyIIOHLIX KoJTLIBaHb eJleMenrie KoHcrpyKr{ifi. Po:paxyHKrl arranniry4Ho-tracrorHr4x
xapaKTepr4crprK By3nlB crin.{eHzx ere\aenrie. Mero4ura crBopeHH,
pe3ynbrarie po:paxyHris.

rpaSirin

Tevra 3. {ogarrconi Nroxc.rrusocri rraKery NASTRAN/PATRAN rpu
piurenni 3aAaq qunauircn

3aco6u 3aBAaHHl HaBaHT€DKeHb y nzux4i ra6ruqr. BzropracraHH-s MoBr4
Patran Command Language (PCL) 3 Meroro npvKnaAaHH-f, HaBaHrameHb y uarux4i
SyHrIIii. 3a.qaqi BTparLI crifirocri KoHcrpyKqii. Bzna4xoni npoqecr4 HaBaHrDKeHH.rr.

Mo4y;ruHlrfi rcoHrpolu

4. Crpyrcrypa HaBqaJrbHoi 4ucqun.ninn

Hassa gruicrosHoro MoAyJrr i rev
Kinrricrr ronr,rH

Vcroro V rorray qracri

J] T r'a6. c. p.
I 2 3 4 5 6

Mogym I
3pricronnnfi rvro4y.rrt l. 3aco6u aodennnaHHfl eneaeumie oouc*pyor4iti y

npoeparvtHoMy Ko^4nneKc i NASTRAN/PATRAN
Teua l. Bcmyn. Ilpedrtem 6u6qeHHfl, I t0
Mema ma sadaui duc4unninu I

<<Aemouamusat4in iucrceuepuux 
I

docnidcrceuu>; I

a
J l2

Tepra 2. Crcinqeui eneueumu ma a
enacmueocmi

29 6 2 20

Tevra 3. Anzopumr4 cm*opeHHz
aodeni eneueumie aeiauiiluux
rcoucmpyrcqitt

26 3 4 18

Mogynrnufi rcourpo.rrr I I
Pa:ovr ga sMicrosHrrM MoAy;reu 1 72 T2 7 50

HanaHraxeHHr ra
3aco6z roaaHHt



s*i", oufr *o ay no 
ol. I:r? 

ory* o, i, o *
Tenra 1. Auanis KoHmaKmHux sadart
3a Oonofu4o?oto ereMeumie G,

Terua 2. ModennnaHHfl niuiituttx
duuailiuuux npootecie
Tenaa 3. fodamrcoei uocrcnueocmi
naKemy NASTRAN/PATMN npu

iutenui sadau duuaaircu
Mo4y;rrnnfi rconrpo.rrr
Pasou ga sN,ricrosnu l,ro4ynev 2

Ycroro ronrrH

5. Tervrn cervriHapcbKrrx 3aHflTb

Ns

nlt Ha3na reMr4 Kinmicrr
foAr4H

1l ilpaK-fIrqHHx 3aHqTb
Ns

r'ln Hasea reMr4

An e op umu c m s op e H Ht tr,t o d e n i e n e u e u m i e a e i auiiln ux
rcoucmpvrcuiit

Auanis rcoHmaKmHLN sadart sa donouozorc enetuteumie Gap
Modenneauun n iuiitu* dr,*

Kinrrcicrr
foArrH

1 2
2

4
-J a

^]
4 2
5 I o d amrco e i u o crcnue o c m i naK e my NA S T RA N/ p A f RAN np u

piweuui sadaq dunaaircu
Mo.qymHra

PasoM

a
J

6 2
t6

6. Tevr

7. Tenru na6oparopHrrx 3aHrrb

8.C

.Ilb

tln Ha^ssa reMr4 Kinmicrr
fo.{r4H

auocrifina
i\b
n/rt Hasea reMr{ Kinrrcicm

foA14H
I Bcryn. llpe4nrer Br.rBqeHH_f,, Mera ra taluriAr.urunirr"

<AnroM arrasarli{ imreHepHr..rx AocriAx(eHb )) (Terraa I )
I2

2 CKin.reHi erelaeHrra ra ix BJracrraBocri lfetraa Z; 20



J Amopuru crBopeHHf, uo4eli ereMeuris asiauifiHrax
roncrpyrqifi (Teua 4) 18

4 Ananis KoHTaKTHr4x 3aAaq 3a AonoMororo eneMenris Gap (Tevra
s) 18

5 Mo4emoaanru ninifiHr,rx Ar4HaMiqurax upoqecir (Terua 7) l8
6 ,{o4arxoni naoxrxsocri narery NA STRAN/PATRAN npu

piruenni 3aAaq gr,rHauirn (Tevra 8) 18

Pasotvr 104

9. InguniAyanrni 3aBAaHHq

Bzronanns po3paxyHroeoi po6orra Ha reMy: "Auaile HanpyilceHozo cmaHy
erepoHy nimarca aemodott crciuqeul& eneueumie (6 ro4ran).

10. Mero.rlrr HaBqaHHfl

llia qac HaBqaHHt pea-rrisyrorbcs nacryuni Merolu: crosecHi (noxcHennr,
posnoni4r, HaBr{€LlbHa 4ucrycir); nao.{Hi (,ueuoncrpynaunx) Ta npaxrzvni
(na6opa:ropui ra rpaKrurrHi po6orz).

11. MeroArr KoHTpoJrro

floro.*rzfi KoHTponb y Sopnri ycHoro orr.rryBaHH{ nia qac npoBeAeHHt
[paKTpIr{HLIX, la6oparopHllx i cevrinapcbKr4x 3aH.rrrb 3 Meroro nepeaiprra pinrr
rrlAroroBKlr cryAeHTa Ao B[KoHaHHrr KoHKperHoi po6oru.

lli4cyuroeufi ceMecrpoeufi ronrponb y Sopvri icnury 3 Meroro oqiuroeanna
pe3yJrbrarie' Han'raHH.s. (Dopvra icnirry ru.rcbMoBa 3 Br{KoHaHHsM TecroBoro
3aBAaHHs B rrporparvi NASTRAN/P ATRAN.

llporxrou ceMecrpy rrpoBoALrrrcx 4ni uo4ymni KoHrponbni podoru.

12. Kpnrepii oqiHroBaHHfl Ta po3rroai.n 6a.rrie, Rrci orprrMyrorb cryAeHTrl

Crnalosi nas.ranrHoi
po6oru

Barz sa oAHe 3aHsrrt
(gaeAaHHs)

Kinrricrr 3aH{Tb
(saelaHr)

Cyrr,rapua xilrricrs
6anie

3lricronHraft uoAv.nr 1

BraxoHannq i saxracr
na6oparopnux po6ir

0...4 aJ 0...t2

Mo4ynrnufi roHrponr 0...20 I 0...20
3lricrosHr.rft uoAy,rr 2

Bur<osannq i gaxracr

ra6oparopnux po6ir
0...4 5 0...20

MolylrHnfi rourpolr 0...20 I 0...20
Braronanns PP 0...38 I 0...28
Ycroro ga ceMecrp 0...100



Cevrecrpoeufi roHrponr (icuur) nponoAl4rbcf, y pa3i siAlvlosu cryAeHra BiA

6anin rororrHoro recryBauHfl,ir,3a HarBHocri 4onycKy Ao icuury. lIiA'{ac cKnaAaHHt

ceMecrpoBoro icuzry cryAeHT Mae Mo)KJlnsicrr orpI4MarLI MaKcLIMyu 100 6anie.

Finer gtnicnury cKJraAaerbcr 3 ABox reoperl4rlHlax rrlraHr (30 6arie sa roxne)
i oAnoro rpaKrl4qHoro 3aBAaHux (40 6anin) (cyam - 100 6anie).

Kpurepii oqinronannn po6orn s,qo6yBaqa ilporrroM ceMecrpy

3aAosimHo (60-74\. floxasaru rvriHirvryvr 3HaHb ra yrvrinr. 3axucruru Bcl

in4lreilyalrHi 3aB,{aHHr ra 3Aarr4 TecryBaHnq. 3Haua rLIrII4 crcinqeuuux eJleMeurin,

Tnrrvr HaBaHTaxteHb ra rpaHuqHux yMoB. Vrr,riru BLIKoHyBaTI{ elevreurapui
reouerpuvni MoAeJrroBaHHf, Ta no6y4oey nafiupocrirurax crin.reuo-eJreMeHrHllx

uo,4elefi, o6.rlrcrroBarrr l,liqHicu roncrpyr<qii 3a yMoB ninifinoro crarlrrlHoro
HaBaHTa)KeHHrr. 3naru rr4rrpr craHAaprHrIX lepepisin 6a-uoqnxx cxiH.{eHlax eleueurin,
eNrirz ik 3acrocoByBarlr. Brvrirra [parlroBarl,l ei craHAaprHuMkI pe3ynbraraMrl

po3paxyHKis riHifi uLIX crarLIrIHI4x 3 aAaq ruiqn ocri.
{odpe (75-39). Tnep,uo 3Harrr vriHirr,ryvr, 3axr{crr4ru nci in4uni4yanrni san4annr,

Br4KoHarLr eci na6oparopni Ta [paKTurrHi po6orr.r, 34arv recryBaHH-f, Ta Iro3a

ayAprropHy caMocrifiny po6ory. Ynrirn 6y4ynarra reorraerpilo ra crinqeno-eleueHrsi
rraoAeni cKJraAHLrx roncrpyrqifi 3 ypaxyBaHHrM neniHifisnx Sisuvnnx ra
reoMerprrrrHr4x oco6rnsocrefi, BrrKopllcroByBarlr BeKTopu ra nnonluun) ctlcreMu
KoopArdHar An{ ,{oAarKoBlrx uo6ygon. Bonogiru rexHiroro BLI3HarIeHns vrirlHocri
roncrpyxqii rplr nerinifinouy HaBaHrDKeHHi. Poee'xsynarz saAaqi Brparl4

CTII4KOCT1. qACTOTHO|O HABAHTA}KEHH{. llpaqroearn 3 HecraHAaprHHMI4

pe3ynbraraMr.t p o3paxyHrin rvrirlHo cri KoHcrpyKllifi , 6y4yBarH rpaoiKa.
Biarvrinno (90-100). 3Aaru sci

,{ocxonarbHo 3Harr{ sci reMra ra yrvrirra

KOHTpOnbHI TOr{KU 3 OII1HKOIO (B1AMlHHO).

3acrocoBynaru ix.

IIIna.na orliHroeaHHfl: 6a"nsna i rpa4uqifina

Cyrvra 6anie
Oqinra 3a rpa,{Lrqifinoro ruK€Lrroro

Icuur, .uzfiepenuifroeaHnfi gzurir 3anix
90 - 100 Binrr,riuHo

3apaxonano75 -89 Ao6pe
60 -74 3a.uoeiruHo
0-59 HesaloeiJrbHo He sapaxoBaHo



13. Mero.tlurrHe sa6esne'reHHfl

I . lliqeH:ifine rporpaMHe sadegneqeHnx MSC.PATRAN/NASTRAN Ha 150

po6o.rrax-uicrlt.
2.Kapanaqrriafi A.-fl. Merog cxiuqesux ereNrenris y 3aAar{ax uexasixa

tyilin"tnt* cepeAoBI4iII fTercr]l A..q. Kapanaqrr<rlfi KnI inn. Ilopx

Cixopcrroro, 2018. - 387c.

HMKA po:l,riuleHo 3a aApecorra : k 1 02.khai. edu/library

1.

2.

L4. PercoureHAoBana .nireParyPa
Easona

MSC.PATRAN 2012.2 Release Guide (@afin AoKyMeHraqii)
Turu.reHKo A. A. Ocnosu cr4creMHoro rIpoeKTyBaHHt ra cl,IcreMHoro aHanisy

cKJra.r1Hrrx o6'erris: Ocnonu CAIIP ra cl4creMHoro npoeKTyBaHHs cKJIaAHI{x

o6'erris: lliapylHur lzapeA.. B.I.Braxoea.2-re szA. K.: IIu6i4s,2003-272 c

Moxapoecrrr,rfi M.C. Teopix rpy)KHocri, uracru.rHocri i uonayuocri - Buula

rux.,2002. - 308 c.

ACTy 2226-93. AnrouarusoeaHi cr4creMr4. Tepvrinu ra Bu3HaqeHH{.

[9nnuufi rliA 1994-07-01]. Bul. oSiU. Kuis : ,{epNcraHAapr Yxpainra, 1994.

93 c. http:llonline.budstandart.com/ualcatalog/doc-page.html?id-doc:61937
Kapninoncmnfi B.C. MeroA crinqennux erreMenrie i gaAaqi reopii
rrpyluocri. - Kuin: <Co$ir A>>, 2022. - 27 5 c.

a
J.

4.

5.

[onorvlixna
1. OruxA FEA-naxerin [Enerrponnufi pecypc] https://saprrrularticlel6T9T
2. FeHvrvrapxra FEA-uaKeris [Enexrporrnrufi,pecypc] http://www.nafems.com
3. Ananl: qI4cerbHLIX ".,Mero.qie [Enerrponsufi pecypc]

http ://stu. sernam.ru/book_dig_m.php?id: 1

4. fpzqeuro I.A., XnnoroncbKa K.A., Koponr B.M., Maumor< O.8., Tepeuleuro

IO.M. Texnolorir nupo6ru4rlTBa Aeranefi niralrnvx anaparie, KHLTTa 1 - K.:

Buqaocnira, 2004.
5. llanneurco I.B. MeroA cxin.{eHux eJreMeHrie s 3aAaqax olopy ruarepialin i

rinifinoi reopii rpyxHocri: Haeqanruuir noci6Hrarc.- Cyir,rn: BIaA-eo Cyna[V,
2006.-147c.

15. IH$oprvraqifiui pecypcrl

1. Cairr ra$e4pra kl02.khai.edu
2. http : I I web.mscsoftware. co ml patran


