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JIUCT COI'JIACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUSAMMU ®EJEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATEJ/IbHOI'O CTAHJAPTA BBICIIET'O OBPA3OBAHUA (I'OC BO)

24.03.01 PakeTHbIe KOMILJICKCHI 1 KOCMOHABTHKA

rog, Habopa rpymnmsr: 2024

IIporpammy cocraBuit:

Kadenpa E7 MEXAHUKA JEOOPMUPYEMOI'O TBEPIOT'O TEJTIA
CannukoB Brnagumup AHTOHOBWY, [1.T.H., IOLIEHT, 3aBe yrolui Kadeapoii

ITporpamma paccMmoTpeHa
Ha 3ace/laHiy Kade/pbi-pa3paboTurka
paboueii nporpammel E7 MEXAHUKA JE®@OPMUPYEMOTI'O TBEPIOI'O TEJIA

3aBepytoiumii kKadeapoit Canaukos B.A., 1.T.H., ripod.

ITporpamma paccMoTpeHa
Ha 3ace/laHMH BBIMyCKaroliel Kadeapsl

A1 PAKETOCTPOEHUE

3aBepytommii Kadeapoii bopogaekun B.A., 1.T.H., Tpod.




PABOYAS ITPOI'PAMMA IUCHUITVIMHBI
MEXAHUWKA JE®OPMHUPYEMOI'O TBEPAOI'O TEJIA

Pa3zpgenb1 paboueii nporpaMMsI

1. HEJIN OCBOEHUA OVCHUITIIMHBI

2. MECTO INCHUIIJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOJEP)XAHUE NUCLHUITIVNHBI

4. ®OPMbI KOHTPOJIA OCBOEHMA ANCILATIIMHBI

5. YUEBHO-METOIMYECKOE 1 THOOPMAIIMOHHOE OBECITEUEHUWE NUCHUIT/INHBI
6. MATEPUAJIBHO-TEXHWYECKOE OBECIIEUEHUWE JUCHUIT/INHEI

ITpunoxenus K padoueii nporpaMMe JUCIUIITUHBI
¢ Ilpunokenue 1. AHHOTaUWs paboueli MPOrpamMMel

o IIpunoxxenue 2. TexHOMOTUH U POPMBI 00yUeHHS
o Ilpunoxenue 3. ®OH/BI OLIEHOUHBIX CPeJCTB



1. OE/IX OCBOEHUA INCLIUITI/INHBI

I_IE‘]'II:I-O O0CBO€HUA AUCLIUIIIMHBI ABJISAETCSA CbOpMI/IpOBaHI/Ie C1eayromux KOMHETeHLIHﬁ:

TTICK-1/23-2 — cniocobeH pa3pabaTbIBaTh KOHCTPYKTUBHO-CH/IOBbIE U KOMITOHOBOUYHBIE CXEMBI PaKeT-HOCHUTEJIeH,
PaKeTHO-KOCMUYECKUX CUCTeM U UX COCTaBHBIX YacTeil

@®OpMHUPOBaHUIO KOMITETEHIUN CJTYXKUT [JOCTHXKEHUE CIeYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:

IICK-1/23-2

3HAHUA:
3HaeT yCTpOﬁCTBO PakeT W KOCMUHUECKHX aIlllapaTOB, B3aMMOCBA3b XdPAKTEPUCTHUK IIDOYHOCTHU U

ycToitunBocti 00bekToB PKT € 3KCMTyaTallMOHHBIMK Harpy3KaMu;;

YMeHuUsi:
yMmeeT pa3pabarbiBaTh pacyéTHble CXeMbl /i1 OfpejefieHdsl paldOHAlbHBIX  KOHCTPYKTUBHO-

KOMITOHOBOYHBIX CX€M C 3daJaHHbIM YPOBHEM IMPOYHOCTU U YCTOﬁqHBOCTH;;

HAebIKuU:
B/lafeeT IpaKTHU4YeCKUM OIIbITOM IIpOBeAeHUA paC‘-IéTOB Ha TIPOYHOCTb, CTaTUUECKYI0 U NUHAMHUUYECKYIO

YCTOHYHBOCT..



2. MECTO JNCHIUIIMHBI B CTPYKTYPE OOII BO

Ouctuminia MEXAHUKA JE®@OPMUPYEMOI'O TBEPJOI'O TEJIA sB/isieTCs AUCLIUTITUHON
yacTH, popMUpyeMoli yUaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOLIeHM# 0/10Ka 1, MporpaMMbl TIOTOTOBKHU TI0
Harpas/ieHnt0 24.03.01 PakemHble KOMNAEKChl U KOCMOHABMUKA.

CojepxaHue MUCLIAIUIMHBL SIBJISIETCA JorThUecKuM TpogospkenneM aucuurimH: COITPOTUB/TEHUE
MATEPUAJIOB.

CopepXaHWe [JUCLUMIUIVMHBI SIBJISIETCST OCHOBOM Ajii  ocBoeHust puctmivinH: JBUIATEJ/IBHBIE
YCTAHOBKU 11 SHEPI'OCUCTEMBI, OCHOBBI ITPOEKTUNPOBAHUA PAKETHBIX CUCTEM.

Hpe,[[BapI/ITEHLHLIe KOMIIeTeHIHUH, CCl)OpMI/IpOBaHHLIe y o6yqa}0Lueroc;1 [0 HaydJ/la U3yuyeHHus JUCHUIIIMHBI:

¢ OIIK-1 — Crnioco6eH IpMeHSITh eCTeCTBeHHOHAayUHbIe U 00IIlerH)KeHepHbIe 3HAHUS, METO/bI
MaTeMaTh4yeCKOro aHalan3a U MOJe/IMPOBaHus, TeOPeTUYeCKOIO U SKCIIePUMEHTA/IbHOIO UCC/IeJOBaHUs B
NpogeCCHOHATBLHOM [1eITeIbHOCTH



3. CTPYKTYPA 1 COAEPXAHUE INUCIIUII/INHBI

00611125 TPYI0EMKOCTD AMCLATUIMHBI cCOCTaBsieT 3 3.e., 108 u.

3.1. Copep:xaHue (JUaKTHKA) JUCLUIITHHBI

M/TT. [IpubmikeHHBIE
BapHaLiOHHbIe METO/IbI
petenust 3agad M/TT.

crepxHeBbIX cucremax. ITnockoe HC. Pemmenne MKO.
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Pazpen 1. Beeenue. Teopusi HanpsokeHuid. Teopus gedopmaryuii.
JuddepenipanbHble ypaBHeHUs: paBHOBecHs. TeH3op HanpsbkeHnid. Hanpsbkenust Ha
NPOM3BOJIbHBIX IIOLA/IKaX. YC/I0BHe Ha KOHTYpe. I /1aBHbIe MJI0La/IKU U I/1aBHbIe
3 5 HanpsbkeHust. Hanbosibiine Kacare/bHble HaTPsDKeHHs], OKTa3pUyecKye HarpspKeHHst. 2% 16 8 4 4 10 25
IITapoBasi 1 ileBUaTOpHAs YaCTH TeH30pa HanpshKeHUH. JInHeliHbIe 1 yIIoBble
nedopmarun. Tensop gedopmanuii. [aeHble gedopmariyn. O6bemMHast fedopmariys.
3aBUCHMOCTH MeXAy ieopMaLisIMU 1 riepeMellieHusIMU (ypaBHeHust Korm).
YcnoBust Hepa3peIBHOCTH AedopMariuii (ypaBHenust CeH - BeHaHa).
Paspen 2. du3nyeckne ypaBHeHHs1 MeXaHHKH Jie¢opMupyeMoro TBepjoro Tesa.
ITocTaHOBKA 3a/ja4y TEOPUH YNIPYTOCTH H IYTH €e peleHHs1. 3aBUCUMOCTU MeXAY
HanpsDKeHUsAMH 1 Zie(OopMaLiisiM1 /st ©30TPOITHOTO Testa (060611eHHbIH 3aKkoH ['yka).
3 5 TTocTaHOBKa 3a/jaui TEOPUM YIIPYTOCTH U MyTH ee pelieHust. Pasiunble hopMbl 2% 16 8 4 4 10 5
3aricu 06061jeHHOr0 3aKoHa I'yka. [ToTeHIMaIbHAs SHEPTHs YIIPYToi AeopMariii.
TTonsiTHe 0 noTeHManax. PeliileHre B nepemeltienusix (ypaBHenusi Jlame). Peruenns B
HanpsbkeHUsIX (ypaBHeHust BenbTpamu - Mutuena). CMellaHHbIe METO/IBI PeLleHHsl.
TIpsiMoii 1 06paTHBII METOABI PelleHus.
Paspen 3. O6iue TeopeMbl TEOPHH YNPYTOCTH H BapHaLy) 1e OpMyTHPOBKH
3agau MATT. Ipu6. 1e Baf 1e MeTo/bI P 3apau MATT.
Teopema 06 0JHO3HAUHOCTH pelleHNs ypaBHeHUH Teopun ynpyroctu. Teopema
3 5 KraneiipoHa. 3akoH B3auMHOCTH BeTTi. OCHOBHbIE TTOHSITHS U3 BAPUALJMIOHHOTO 27 17 9 4 4 10 25
ncuncenyst. [TpuHipne! Jlarparka, KacTuibsiHO, HaMMeHbLINX paboT, ['aMUIIbTOHa,
Jlarpamxa-/lupuxe, Pelicchepa. Metozs! Putiia — Tumorrenko, By6HoBa-I'anepkuHa.
MeTop KOHeuHbIX 31eMeHToB (MKD).
Paspen 4. Ilnockas 3asaya MJITT B nIpsAMOYro/IbHON CHCTeMe KOOP/JAHHAT.
JBymepHasi 3agaua M/ITT B nonspHbIX KoopauHarax. OcecHMMeTpHYHasA U
TpexmepHas 3agauu M/ITT. OcHOBHbIe ypaBHEHHs /1 IBYXMEPHOH (T/IOCKOH)
3azgaun. 3agaun Jlams u Jlannaca. ITnockast gedopmaryst. ITnockoe HarpspkeHHOe
3 5 cocTosiHMe. PellieHHe TI0CKO# 3a/1a4y MPU TIOMOIM: (pYHKIMM HanpspkeHUi Dpu; 29 19 9 5 5 10 25
LieJIbIX MOIMHOMOB; B TPMTOHOMETPUUYECKHX psifiax U MKO. OCHOBHbIe ypaBHEHHsI.
DyHKLMM HanpsbkeHnid. CocpefioToueHHast CHIa, PU/IOXKeHHast K TpaHuLe
nonyruiockocTd, MKO. OCHOBHbIe ypaBHEHUs B LIMJIMHAPHYECKHX U ChepruuecKux
cucTeMax KoopauHar. Cuia, IPUIoKeHHas! K TPaHHLIe 1101y 6eCKOHeUHOro Tesia
(3apaua byccunecka). TpexmepHasi 3ajjaua Teopuu ynpyrocty. Pemrerne MKO.
Bcero 3a 5 cemecTp 108 68 34 17 17 40 100
Bcero no gucyuniMHe 108 68 34 17 17 40 100
3.2. AyATOPHBIN NPAaKTUKYM
Oo0BemMm,
No Homep 1 HauMeHOBaHUe
Tema MNPAKTHY€CKOro 3dHATUA dyA.
n/n pa3aeia AMCHUIIMHbI
yacoB
Hpe06pa30BaHHe TeH30pa HaHpﬂ)KEHHﬁ. OHpG,L[E]IEHI/Ie JIaBHBIX
IJI0Ia10K U ITIaBHBIX HaHpH)KEHHﬁ, HauOO/BIINX KacaTe/TbHbIX
Paspen 1. Beegenue. HarpspkeHui. JInHelHbIe 1 yI/I0BbIe Aedopmarium.
1  |Teopus HampspKeHUH. ITpeobpa3oBaHue TeH3opa Aedopmariuii. OnpeesieHye raBHbIX 4
Teopus pedopmanuii. nmedopmaryii, 06beMHOM edopMaliii.. 3aBUCUMOCTH MEXIY
,E[eq)OpMaI_H/IHMI/I " 1iepeMeleHnuAMHn (ypaBHEHI/IH KOH_II/I) YcnoBus
Hepa3pbIBHOCTH Jlepopmariuii (ypaBHeHusi CeH - BeHaHa).
Pazgen 2. ®usuyeckue
YPaBHEHHS Me€XdaHUKH
7 nehopmupyeMoro TBepzoro |PeltieHrie MPOYHOCTHLIX M KeCTKOCTHBIX 3azau M/ITT. Pemrenue 4
tena. [ToctaHoBKa 3afaur  |iockoit 3agaur MATT ¢ momoripro pyHKI[MM HarpsyKeHHUH.
TeOpHH YIIpYroCTH U IyTU
€e pereHusd.
Pazzgen 3. O61iye TeopeMbl
TeOopuH yripyroctu u
BdpUALIMOHHbIE - -
AHanuTuyeckoe oripejesieHye repeMerieHn 1 HalipsoKeHW B
3 |dhopmynrpoBKH 3asau 4
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Pazpen 4. ITnockas 3ajaya
MATT B NpsIMOYTOJ/IbHOM
CUCTeMe KOOp/MHAT.
[BymepHas 3agauya MITT B
TOJISIPHBIX KOOp/IMHATaXx.
OcecnmMmeTpuyHas u
TpexmepHas 3agaur M/TT.

ITpubmkeHHOe pellieHHe TUI0CKOH 3afaurt MTT. Onpenenexue
HarpsDKeHUH 1 TepeMellieHri B TOJICTOCTeHHOW Tpybe npH
[lefiCTBUY J1aBJIeHUs1 U COCPeIOTOUEHHOM CUJTbl. YrcieHHOe
pelleHe TpexMepHoi 3afaud M/TT.

Bcero 3a 5 cemecTp

17

3.3. JTabopaTopHbIii NPaKTHKYM

Ne
n/n

Homep n HaumeHOBaHHe pa3jeia
JAUCLHILIAHBI

Tema /1ab0paTOPHOro NPaKTHKyMa

Oo0nemMm,

ayp,.
JacoB

Pa3zpen 1. Beegenue. Teopust
HanpspkeHuit. Teopus gedopmarimii.

[Tpeobpa3oBaHue TeH30pa HanpsbkeHui. OnpeeneHye
JIaBHBIX TIJIOLA/I0K U TVIaBHBIX HAIPSDKEHUH, HAaNOOJIBILIX
KacaTeJIbHbIX HanpsDKeHUH. JIMHelHble U YIJIOBbIe
nedopmaryu. [Tpeobpa3oBaHue TeH3opa Aedopmariuii.
OnpezenieHre TIaBHLIX JedopMainiuii, 00LeMHO
nIedopmMalim.

Paspen 2. ®usnueckue ypaBHeHUS
MeXaHUKH Jie(hopMUpyeMoro
TBepzoro resa. IlocraHoBka 3azauu
TEOPUM YIIPYTOCTH U TIYTH ee
peLieHus.

PellieHre MpOYHOCTHBIX U K€CTKOCTHBIX 3azau M/ TT.
Pemrenuie rockoit 3agaur MATT ¢ nomotisio GyHKLUM
MKBDO.

Pazgen 3. O611re TeOpeMbI TEOPHU
YOPYTrOCTU U BapyuallUOHHbIE
¢dopmynupoBku 3agau MIATT.
ITpubmKeHHbIE BapHUaIlUOHHBIE
MeTozAbI pelieHus 3azad M/TT.

OCHOBHBIE ypaBHeHUs B LIWIMHPUYECKUX U
ctepuueckux cucteMax KoopauHat. Cusel, IPUIOKeHHbIe
T10 YaCTU TIOBEPXHOCTH Tera (3ajava JIssa). TpexmepHas
3aj,aua Teopuu ynpyrocty. Pemmenue MKO.

Paspen 4. Tlnockas 3agaua MTT B
MIPSIMOYTOJIHOM CHCTeMe KOODJUHAT.
[BymepHas 3asaua MTT B
TIOJISIPHBIX KOOpAWHATaX.
OcecrMMeTpUYHasl ¥ TpeXMepHast
3amauu MITT.

OCHOBHbBIE ypaBHEHHUS B LIWIMH/PUYECKUX U
cepruueckux cucteMax KoopAuHat. Cuna, IprioyKeHHast
K rpaHuiie 1o;ybecKoOHeYHOro Tena (3afaua byccruHecka).
TpexmepHas 3a/jaua TeopuM ynpyroctu. Pemenue MKD.

Bcero 3a 5 cemecTp

17

3.4. CamocTosTenbHast padora crygenra (CPC)

HOMep U HAMME€HOBdAHHE pa3je/ia

JUCIUILUTHHBI

Cojep>xaHue yueOHOro 3alaHus

Oo0neMm,
4acoB

Pasnen 1. BeesieHue. Teopusi HaNpsyKeHNUH.

Teopus gedopmanuii.

BeironiHenme, odopmienue U 3amura JIP.
W3yueHue npeyCMOTPEHHBIX IPOrpaMMOi
JUJAKTUYeCKHUX eIMHUL] T10 KOHCIIeKTaM JIeKLIUN U
peKoMeH/lyeMOo UTeparype

10

Pasnen 2. dusnueckue ypaBHeHUs

MeXaHHKH J1eOpMUPYEeMOro TBEpPZOTO

Tesa. [TocTaHOBKa 3aZ,a4u TeOpUU
YIIPYTOCTH U IIyTH €e pelleHus.

BeinonHenue, odhopmieHue u 3aiura JIP.
V3yueHue npeyCMOTPEHHBIX IPOrpPaMMON
[UIaKTUYeCKUX e/JMHUL] IT0 KOHCIIEeKTaM JIeKLMHA U
pPeKOMEeHyeMOM TuTepaType

10

Pazgen 3. O611rie TeOpeMbI TEOPHU
YOPYTrOCTU U BapUaLlUOHHbIE
¢dbopmynupoBku 3agau MIATT.

HPH6]II/I)KEHHLIG BdpUaLIMOHHbIE METObI

pewenus 3agadu M/TT.

Vi3yueHue mipelyCMOTPEHHBIX TIPOrPaMMOM
IUIAKTUYECKUX e/IMHHUL] TI0 KOHCTIEKTaM JIeKLIUH U
PEKOMEHIYEMOMU JTUuTepaType

10

Paspen 4. Tlnockas 3agaua MTT B
TIPSIMOYTOJILHOM CHCTeMe KOOp/UHaT.

[BymepHasi 3afada M/ITT B monsipHbIX

koopzauHarax. OcecMuMMeTpUYHas U
TpexmepHas 3asaud M/ TT.

Beinoninenue, oopmaeHue u 3aiuta JIP.
W3yueHue npeyCMOTPEHHBIX IPOrpaMMOi
[UIaKTUYeCKUX eJUHULL TT0 KOHCIeKTaM JIeKLUA 1
pekoMeHZyeMoli iuTeparype. BrinonHeHue,
odopmeHue 1 3aruta JIP

10

Bcero 3a 5 cemectp

40
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4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCHUII/IMHbBI

CEMECTP HEJE/I1 CEMECTPA
2 5 1 12 15 17
BII3, JIP, BII3, OT4 B3, P, OT9 B omp. . 3au,
> Borp.Jud.3au Bonp. Jlu¢.3au, 19 'Bon Hud.3au 1o rd. 3au
P-AHO- Oru. rio JIP JIp [POTP-AH- JIP AUO. 388

YcnoBHBIE 0003HAUEHHS:

TP — nuarHocThuecKas pabora;

BI13 — Bonipocel/3aganus o temam I13;
JIP — nabopatopHast paboTa;
Borp.[Ind.3au — Bonpock K AnddepeHLIPOBaHHOMY 3a4eTy;
Ortu. nio JIP — otuet 1o JIP;

mud. 3au. — auddepeHPOBAHHBIN 3aUeT.

Tekymuil KOHTPOJIb YCIIeBaeMOCTH CTYIeHTOB TIPOBOAUTCS B IUCKPeTHbIe BpeMeHHbIe MHTePBaJIbl B
CienyIommx GopMax:
e MarHOCTHYeCKasi paboTa;

IIpomexxyTouHas arTecTanus POBOAUTCS B hopMax:
e mddepeHIMPOBaHHBIN 3a4eT.

BOIIPOCHI/3afaHus 110 Temam I13;
naboparopHast paboTa;
BOIIPOCHI K AU(epeHLIMPOBaHHOMY 3a4eTy;
otuer 110 JIP.
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5. YYEBHO-METOANYECKOE 1 MTH®OPMAIIMOHHOE OBECIIEUEHUE
JCHATI/IAHBI

5.1. OcHOBHasl UTeparypa o AUCIUTUINHE:

1. B. A. Cannukos. . Conpotusiierne Marepuanos. CI16.6I'TY "BOEHMEX" um. [I. ®. Yctunosa, 2021, 42
9IK3.

2. B. A. Cannukos. . BBefienve B BerunicinTebHy 0 Mexanuky. CI16.5I'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2014, 73 3K3.

3. B. U. ®eopocrwes. . CornpotuBieHue marepranoB. M.: M3g-so MI'TY um. H. 3. baymaHna, 2018, 28 3k3.

4. E.T. Makapos. . ConpotusyieHue matepuanoB. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2020, 192
9K3.

5. C. W. KaparyumH, U. H. Tutyx. . KoHncTpykupyonHast mpouHocts. CIT6.BTTY "BOEHMEX" um. /1. ®.
YcrtuHoga, 2020, 3. pec.

5.2. lononHUTebHAS JIUTEpaTypa Mo AUCLUTIIUHE:
He TpeOyeTcsi.
5.3. [Tepuogunueckue u3faHus:
1. Jedopmanys v pa3pyiieHre MaTeprasoB.

5.4. TlepeueHb peCcypcoB MHGMOPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHOH ceTH "VIHTepHeT", He0OX0JUMBIX [11s1
OCBOEHUS! JUCLIUTTUHBI, 3/IEKTPOHHbIE OUO/TMOTEUHBIE CHCTEMBI:

1. https://urait.ru/bcode/472364 — ComnpoTuB/ieH’e MaTepyasoB C UCII0/b30BaHUEM BbIUMCIUTEIbHBIX
komriekcoB — Obpa3oBaresnbHas maatgopma «FOpaiit». [/t By30B U CCY30B..

COBpeMEHHbIe HpOCl)QCCI/IOHaf[]:H]:Ie 0a3bl AdHHBIX:

1. https://rusneb.ru — HaijuoHaneHas 3/1ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas snekrpoHHast 6ubnmmoreka «KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 3nmekTpoHHas 6rubmroTeka Poccutickoro donzaa
(byHIaMeHTaTbHbIX UCC/IeI0BaHUH.

VudopMalivioHHbIe CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViH(OpMaLMOHHBIN TOPTal TEXHUUYECKOTo perynupoBanusi: HopMmel, ipaBuia, CTaHAAPThI
PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl 'OCToB
cobcTBeHHoO reHepauuy BI'TY "BOEHMEX" um. []. ®. YcTHUHOBS;

3. http://www.consultant.ru/- KoncynsranrIlntoc- nHpopMaLMOHHBIHM MOpTas MpaBoBoM HH(pOpMaLUH.

5.5. TIporpamMMHoOe obecrieueHue:

. Ansys;

. Mathcad 15;

. Ansys Multiphysics 2019 Teaching Advanced;

. Mathcad Education - University Edition Term;

. Ansys Multiphysics 2017 Teaching Advanced;

. Microsoft Windows;

. [Tporpamma uH(pOpMaLIMOHHOM MOAIEPXXKK poccubickux bubnuorek Koncymerantllntoc;
. Microsoft Office.

ONOUT A WN -

5.6. HdopmaliioHHbIe TeXHOJIOTHH:

B3auMogelicTBHe ¢ oOyuatormmmucs nocpeactsom DVIOC Moodle BTTY «BOEHMEX» um. [I.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUMYECKOE OBECIIEYUEHUWE JUCIUIIVIMHbI

6.1. JIeKijnoHHbIE 3aHATHA:

Crieia/in3MpOBAHHbIE Tp660BaHI/IH I10 OGOPYAOBHHI/II-O OTCYTCTBYIOT,; ayAUTOPHA C ITI0OCaJOYHBIMH MeCTaMH
T10 KOJ/IM4YeCTBY CTyAEeHTOB; NOCKd.

6.2. IlpakTHYecKHne 3aHATHSA:

. lnTepakTuBHas J0CKa;

. Ansys Multiphysics 2019 Teaching Advanced;

. Mathcad Education - University Edition Term;

. Ansys Multiphysics 2017 Teaching Advanced;

. Microsoft Windows;

. [Iporpamma uH(pOpMaLIMOHHOM MOAepXXKK poccuiickux bubnuorek Koncymerantllntoc;
. Microsoft Office.

NOUThA, WN -

6.3. JTabopaTopHbIe 3aHATHS:

1. Ansys;
2. Mathcad 15.

6.4. Ilpouee:

1. pabouee MecTO MperiofiaBaTers, OCHall[eHHOe KOMITBIOTePOM C JOCTYIIoM B VIHTepHeT;
2. pabourie MecTa CTyZIeHTOB, OCHAIlleHHbIEe KOMITLIOTEPAMU C OCTYTIOM B IHTepHeT, IpeiHa3HaueHHbIe TSI
paboThI B 3/1eKTPOHHOM 00pa3oBaTe/ibHOM Cpefie.
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IIpunoxenue 1
K paboueii mporpaMme JUCLUILUTHHBI
MEXAHUKA JE®OPMHUPYEMOI'O TBEPIOT'O TEJIA

AHHoTanusa padoueii NporpaMMsI

Ouctiuruinia MEXAHUKA AE®OPMUPYEMOI'O TBEPOOI'O TEJIA sBasieTcs AMCLUATIMHON

yacty, (hopMupyemoli yuacTHUKaMH o0pa3oBaTe/IbHBIX OTHOIIEHWH O10Ka 1, porpamMMbl TIOATOTOBKU TI0
HarpasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8MuKd. JJUCLMIUIMHA peanusyeTcs Ha ¢akynbreTe E
Opyxue u cucrembl BoopyxkeHus BI'TY "BOEHMEX" um. O.®. YcrunoBa kadermpoit E7 MEXAHUKA
JED®OPMUVPYEMOI'O TBEPIIOI'O TEJIA.

JuciyrvHa HatlesieHa Ha (JOPMUpPOBaHKUe KoMnemeHyuil:

TICK-1/23-2 cniocobeH pa3pabarbiBaTh KOHCTPYKTUBHO-CH/IOBBIE M KOMITOHOBOUHBIE CXEMbl DAaKeT-HOCUTEJEH,
PaKeTHO-KOCMUYeCKHX CUCTeM U UX COCTABHBIX YacTei.

Co,qepmaHI/Ie AVCILUIIJIMHBI OXBAThIBAE€T KPYI' BOIIDOCOB, CBA3dHHBLIX C TTIOCTAaHOBKOM U penieHreM MpOYHOCTHBIX
3aa4 MeXaHWKU TIpH YIIPYT'OM IMMOBEAEHHNKW MaTE€PHUAJIOB.

IIporpammoii JUCHMITIMHEI [IpelyCMOTPEHBI CIelyHOL1e BU/{bl KOHTPOJIS:

TEKYHII/Iﬁ KOHTPOJIb YCII€EBA€MOCTH CTYJEHTOB IIPOBOAUTCA B JUCKPETHLIE BDEMEHHbIE MHTEPBAJIbI B

CienyIomumx GopMax:

[IMarHoCTUYeckasi pabora;
BOIPOCHKI/3a/jaHus 1o Temam [13;
naboparopHas pabora;

BOMIPOCHI K nHepeHIIIPOBaHHOMY 3aueTy;
otuer 110 JIP.

IIpomexxyTouHas arTecTanus POBOAUTCS B (hopMax:
IuddepeHIIMPOBaHHBIN 3a4erT.

OO1masi TPyOEMKOCTb OCBOEHHMSI [JUCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. IIporpamMmoli AMCLMITIMHBI
MIPe/lyCMOTPEHBI JIEKLIMOHHBIe 3aHATUS (34 u.), mpakTuueckue 3aHatus (17 u.), naboparopHblii nipakTukym (17
4.), caMmocTosATe/IbHasA pabota crynenTta (40 u).
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IIpunoxxenue 2
K paboueii mporpamMme AuCLHUIIAHBI
MEXAHUKA JE®OPMHUPYEMOI'O TBEPIOT'O TEJIA

TEXHOJ/IOI'YA 1 ®OPMbI OBYUEHNSA

PekoMeH/JaI[UH 110 0CBOEHHIO JUCIMILTHHBI /1A CTyAeHTa

TpyAoeMKOCTb OCBOEHUS AUCLUIIIMHBI cocTaBiseT 108 4., u3 HUX 68 4. ayAUTOpHBIX 3aHaTUM, U 40 u.,
OTBeJIeHHBIX Ha CaMOCTOSITeIbHYI0 PaboTy CTyJeHTa.

PekoMeHzIalMK TI0 pacripe/ie/ieHHI0 y4eOHOT0 BpeMeHH 10 BHZIaM CaMOCTOSITe/IbHOM paboTel M pa3fenam
[UCLIMIUTUHBI TIPUBE/IeHbI B Tab/uIle.

KOHTpO]II:. OCBO€HHSA OAWCLUITIIMHBI IIPOU3BOAUTCA B COOTBETCTBUH C ITonoxeHuem o TeKylleM, py'6E)KHOM
KOHTDO/JIE€ yCI1eBaeMOCTU U HpOMe)KYTOqHOﬁ daTTeCTaluyun 06yanOLL[I/IXCH.

®opMbI KOHTPOJISL U KPUTEPUH OLIeHWBaHWs TIPHBe/IeHbI B TIpHIoKeHnH 3 K Paboueii mporpamme.

HaumeHoBaHHe padoThI Pexkomenjyemas iMTeparypa prm:g\zKOCTb’
Pa3pgen 1. Beegenne. Teopus Hanpsokenud. Teopus pedopmarmii.
E. T. Makapog. . ConpoTuB/ieHue
Mmarepuasos: CI16.BI'TY
"BOEHMEX" nm. [I. ®. YcTuHOBa,
2020 (1,3,4,5,9,20)
BeironHenue, odopmienue u 3ammra JIP. M3yuenne B. U. ®eonocses. . Conporus/ieHue
MpeAyCMOTPEHHBIX MPOrPaMMON JUAAKTUUeCKUX eUHUL, |MaTepuanoB: M.: M3a-so MI'TY um. 10
10 KOHCIIEKTaM JIeKIIUi 1 peKOMEeHAYeMOU TuTepaType H. 3. baymana, 2018 (8)
B. A. Cannuxkos. . ConpoTusneHue
matepuasnos: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2021 (2-3)
Wroro no pasgeny 1 10

Pazgen 2. ®u3nueckue ypaBHeHHA MeXaHUKHU AeopMHpyeMoro TBep/oro Tesna. IToctaHoBKa 3ajaun
TeopUM YIPYroCTH U IYTH ee pelieHMusl.

E. I. Makapos. . ConpoTusieHue
BeironHenue, odopmieHue u 3ammra JIP. M3yuenne Marepranos: CII6.EITY
pe/lyCMOTPEeHHBIX IPOrpaMMOM JUjaKTUUe CKUX eJMHHL] ”BOEHMEX" HM’ i CD VeTHHOBA 10
10 KOHCIIEKTaM JIeKLIUi 1 peKOMeHAyeMOU TuTepaType 2020‘ (26) ) ’
Uroro 1o pazpeny 2 10

Pazpen 3. O61ue TeopeMbl TeOPHH YIPYroCTH M BapuallMoOHHbIe (hopMyupoBku 3agau MIATT.
IIpubamKeHHbIe BapHal{HOHHbIE METOAbI peineHust 3agay MIATT.

E. T Makapog. . ConpoTuB/eHue
marepuasios: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcTuHOBa,
2020 (21,22)

B. A. CanHuxkos. . ConpoTusieHue

PO A marepuao: CI16.5ITY 10
AIA ¢ CAMHAL 1 "BOEHMEX" um. J. ®. YcTuHOBa,
PEKOMEHIyeMOM iuTeparype 2021 (3-4)

C. W. Kaparyuwn, U. H. Tutyx. .
KoHcTpyKIMOHHast IPOYHOCT:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2020 (4-5)

Wroro no pa3geny 3 10

Pazpen 4. Ilnockas 3agaya M/ATT B npsiMoyro/sibHO#M cucTemMe KoopguHart. [IBymepHas 3agada M/ATT B
NOJISIPHBIX KoopauHarax. OcecumMMeTrpuuHas U TpexMmepHas 3agauu M/ITT.

BeironHenue, odopMieHue u 3atmra JIP. M3yuenne B. A. CaHHukos. . Beegenue B 10
peJlyCMOTPEeHHBIX IPOrpaMMOM AUJaKTUUe CKUX eJMHHL] BBIUMC/IUTE/IBHYH0 MEXaHUKY:

10 KOHCIIeKTaM JIeKLIUM ¥ peKOMeH/lyeMOU iuTeparype. CII6.6I'TY "BOEHMEX" um. [I.
BeoinosiHenue, odopmiaeHue v 3aiuta JIP ®. YctuHoBa, 2014 (5)

E. T Makapog. . ConpoTuBieHue
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Marepuanos: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2020 (9,21,22,23)

B. A. Cannukos. . ConpoTusieHue
marepuasos: CI16.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2021 (4-6)

Wrtoro no pasgeny 4

10

13
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IIpunoxxenue 3
K paboueii mporpaMme JUCLMILUTHHBI
MEXAHUWKA JE®OPMHUPYEMOI'O TBEPIOT'O TEJIA

®OH/JI OODEHOYHBIX CPENCTB

@OH/I, O1[eHOUHBIX CPE/ICTB, TIO3BOJISIOIUE OIIEHUTh Pe3y/bTaThl 00yUeHus 10 JAHHOM AUCIUTUIMHE, BK/IIOUAOT B
cebs:

e MarHoCTUYecKasi pabora

e BOMpOCHKI/331aHus Mo TeMam [13;

e aboparopHas pabora;

e BOIPOCHI K AU(QepeHIIMPOBAaHHOMY 3aueTy;
e oruer no JIP;

e uddepeHIIMPOBaHHBIN 3a4erT.

Kpurepuu oueHMBaHusA

JuarsHocruyeckasi pabora
Huarnoctuueckas pabora rpoBogutcs B ¢popme Tecta B IM1OC Moodle:

* T[IpY NPaBUILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
 TIpH NpaBU/ILHOM OTBeTe Ha 60% BOMPOCOB ¥ OoJiee - aTTecTaLys.

Bomnpocsi/3aganus no Temam 113
Bonpoces! 1 3aanus ro temam 13 13 kotopeix popmupyetcsi YMK olileHUBatOTCSI COBOKYTTHOCTBIO
TPaBUWILHBIX OTBETOB IIPY OYHOM OMPOCe WU ¢ Uctosb3oBanreM SMOC Moodle.

JIaGopaTopHas paborta
Bornpocs! 1 3asanus 1o Temam JIP npuBogsaTcsa B DMMOC Moodle, a Takxke comepkarcsi B YMK.

Bomnpocs! k guddepeHIupoBaHHOMY 3aUeTy
Bormpochsi k 3auety (g0 20) pasmerratorcs B SVIOC Moodle, 6o eiknazgbiBatotcs B YMK. OneHuBatotcs
COBOKYTIHOCTBIO TIDABW/IBHBIX OTBETOB IPH OYHOM OTTpoce (710 5) Wi OPMUPYIOT TeCT.

OTuet nio JIP

Ortuert nio JIP npe/CcTaB/iseTCs B TIEUaTHOM BH/Ie B (hopMaTe, MpeZlyCMOTPEHHOM TPe6OBaHUAMU K
othopM/IEHHIO, COTIACHO IOKYMEHTALIMU Ha caiTe yis CTyeHToB. OLeHUBAeTCsl MOJTHOTA U KaueCTBO
othopm/ieHHsT 0TUeTa, COOTBETCTBUE 33/]aHHUIO, JOCTOBEPHOCTh [TOJYUEHHBIX Pe3y/IbTaToB, ClIOCOOHOCTh UX
O0OBLSICHUTS.

JuddepennpoBaHHbIii 3aueT
KonnuectBo Boripocos - 5.

Or1ieHKa «3auTeHO - OTJINYHO»: - CUCTEMaTU3UPOBaHHbIe, T/TyOOKYe U TTOJTHBIE 3HAHUS TI0 BCEM pasfieiaMm
JUCIIWTIIVHEI, @ TAK)Ke TI0 OCHOBHBIM BOITPOCAM, BLIXOASIITUM 3a Mpefiesibl yueOHOM MpOorpamMMEl; - TOUHOe
WCMO/b30BaHUe HayuHOU TEPMUHO/IOTMY, CHCTeMaTUUeCKY TPAMOTHOE U JIOTUYeCKH NTPaBUIbHOE U3/I0KEHHUEe
OTBeTa Ha BOTIPOCHI; - BBIPaKeHHAsI CIIOCOOHOCTH CAMOCTOSITE/THHO Y TBOPUECKH PelliaTh CJI0KHbBIE ITPOOIeMbl 1
HeCTaH/lapTHble CUTYyalluy; - YMeHUe OPUEHTUPOBAaThCS B TEOPUSIX, KOHL[EMNLIUSAX U HarlpaB/lIeHUsIX AUCLUIIMHBI 1
JlaBaTb UM KpPUTUUECKYIO OLIeHKY, UCII0/b3Ys HayyHble JOCTYKeHHUs APYTUX JUCLIUILIVH; - BBICOKUN YPOBEHb
Cc(OpPMHUPOBAHHOCTH 3asIB/IEHHBIX B pabouell mporpaMme KOMITETEHI[HH.

OL[EHKa «3aUTEHO - XOPOLIO»: - JOCTATOYHO ITOJIHbIE Y CUCTEMATU3MPOBAHHBIE 3HAHWA IIOAUCLUTI/IMHE; - YMEHHEe
OPUEHTHUPOBATHECA B OCHOBHBIX T€OPUAX, KOHLIETILWAX W HAITPAB/IEHUAX JUCHUIJIMHBI U JaBaTb UM KPDUTHUYECKYTO
OLI€HKY; - UCII0/Ib30BaH1E H&y‘—lHOfI TE€PMHUHOJIOTHH, JIMHTBUCTUUYECKU U JIOTUUECKH IPaBUJ/IbHOE HU3J/I0KEeHK e
OTBETAa Ha BOIIPOCHI, yMeHUe e/1aTh O6OCHOBaHHbIE BBIBO/IBI; - B/laJleHWEe MHCTPYMeHTapueM 110 JUCLUIINHE,
YMeHHEe €ro MCII0/Ib30BaTh B ITIOCTAHOBKE U DEIIeHWUW HayUHbIX 1

rpotheCCUOHANBHBIX 3a/Iad; - CPeJHHUM YPOBeHb C(hOPMUPOBAHHOCTH 3asiB/IEHHBIX B paboueii TIporpamMme
KOMITeT€HLIH.

O1leHKa «3a4TeHO - Y/IOBJIeTBOPUTEILHO»: - IOCTAaTOYHBIA MUHUMAIbHBIA 00beM 3HAHUH 10 AUCIUIUIVHE; -
yMeHHe OPUEeHTHPOBAaThCS B OCHOBHBIX TEOPUSX, KOHLIENLMAX Y HallpaB/eHUsX 10 JUCLIUIIMHE U [JaBaTb UM
OLIeHKY; - UCII0/Ib30BaHHe HayYHOM TePMUHO/IOTUH, CTUIUCTHUUECKOe U JIOTHUeCKOe U3/IoKeHHe OTBeTa Ha
BOIPOChI, yMEHUE Jie/IaTh BBIBO/[bI €3 CYIL|eCTBEHHBIX OIIUOO0K; - BIajIeHUe UHCTPYMEHTapueM

yueOHOU UCLIUTUTUHBI, YMEHHE €r0 UCTI0/Ib30BaTh B PEILIEHUH TUTIOBBIX 33/ia4; - YMEHUE T10]] PYKOBO/ICTBOM
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TIperiofiaBaresis pelliaTh CTaH/apTHbIE 3a/lauy; - 0CTaTOYHbIM MUHUMa/IbHbIM ypoBeHb C(hOPMHUPOBAaHHOCTH
3asiB/IeHHBIX B paboueli MporpaMMe KOMITeTeHLIH.

OreHKa «He 3auTeHO»: - parMeHTapHbIe 3HAHUS T10 AVCLIUTUIMHE; - 0TKa3 OT OTBeTa (BBIMOJHEHUs TTMCbMeHHOU

paboThI); - HeyMeHHe UCTIOb30BaTh HAyUHYH0 TEPMUHOJIOTHIO; - Ha/TMUKe rPYObIX OIMOO0K; - HU3KUI YDPOBEHb
Ky/IbTYPBI UCITOJTHEHHS 3a/IaHUH U YPOBeHb ChOPMUPOBAHHOCTH KOMITETEHITHH.
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[Macropt ¢oH/a OL[eHOYHBIX CPeJCTB
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Bormpocsl/3aganus 1o
Pa3pen 1. BBeaenue. ];Zlﬁal\écl;i’(
3 5 |Teopusi HanpsbkeHu. 26 | 16 8 4 4 10 25 P
Teopust xedbopmanuii mddepeHITPOBaHHOMY
: 3avery,
JlabopatopHast paboTa
Pazgen 2.
dusnyecKue
yPaBHeHHs
MeXaHUKHU Bormpocsl/3aganus 1o
3 5 |medopmupyemoro 26 | 16 8 4 4 10 25 Temam I13,
TBEP/OIO Tejia. JlaboparopHast pabota
ITocTranoBKa 3ajauu
TeOpUH YIIPYTrOCTH U
NMyTH ee pelieHus.
Pazpen 3. O0mume
TeopeMbl TeOpHH
ympyrocri 1 Bonpocs! K
BapHanoHHbIe mddepeHITMPOBaHHOMY
3 | 5 |PopmympoBKu 27 |17 9| 4 | 4 | 10 25 sauery,
3agau M/ITT.
JlabopatopHas paboTa,
IIpuod/mmKeHHbIE
Ortuyer no JIP
BapHalMOHHbIE
MeTOo/ibl peleHNs
3agau MTT.
Pa3pen 4. Ilnockas
3afgauya MATT B
NPAMOYT0/IbHOU
cucreMe KOOpAHMHAT. Bomnpocs! k
3 5 JBymMepHas 3ajaua 29 | 19 9 5 5 10 75 I depeHIPOBaHHOMY;
MATT B noJaApHBIX 3auery,
KOOpAUHATAX. Ortuer no JIP
OcecuMMeTpuyHas 1
TpexMepHas 3aJauu
MATT.
Bcero 3a 5 cemecTp 108 | 68 34 17 17 40 100
Bcero no gucnurinHe 108 | 68 | 34 17 17 40 100
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Kpurepuu oneHnBanus

IICK-1/23-2
Bonpocbl omkpbimoz2o muna:

Ne 1 COCTaBI[H}OLL]aH BEKTOPA I10/THOT'O Hallpsi>KeHW s, ,I[eflCTBy}OLL[eFO B UCC/ieAyeMOM CeYeHUH
TeJia, orpejensdaemMas HpOEKHHEﬁ Ha HOPMaAJIb K IIJIOCKOCTH 3TOI'0 C€4YeHHMs, Ha3bIBAETCA ...

1. -HOpMaJTbHBIM HaTpsHKeHUeM
2. -Kacare/IbHbIM HarlpsbkeHueM
3. -TIOTIepeuHOM CUJON

4. -HOpMa/bHOW CUION

Ne 2 UeMy paBeH BTOPOIf MIHBapUaHT TeH30pa HarlpsbKeHU?
1. 12;51+E;+53 . .
2 L= -0,+0-6,+6 -0
3. L=g 006
4 L=6,-5,+0,-6,+0, -0, -T2, — 15, -1,

Ne 3 MexaHWuecKast CHICTeMa Harpy>xeHa 00001I[EHHBIM BEKTOPOM Harpy3okK [P] u
niepemeiiienuii {A}. VI3 yc/ioBuii paBHOBeCHs BBITIOJHSIETCS 3aKOH PaBeHCTBA BHeIlIHe!H
SHEPruM BHYTPeHHeH

S1A1=3 o erar.
rae o+ B {£] serToph manpamemmdt ¥ e opaam

[Tpumensisi armipokcumMariuio nepemertieHnii {U}=[N]{A} KakumM MeTOOM MOXKHO
TOJTYYUTh ypaBHEHUEe CTaTUUeCKOr0 PABHOBECHS?

1. MeTozi0M UHTETPaJIbHBIX Mpeobpa3oBaHuiz
2. MeTozioM pellleHHs] CTaTUUeCKH HeoIpe/ie/IMMbIX CUCTEM
3. MeTomom cun

4. MeToI0M KOHEUHBIX 3/IEMEHTOB

Ne 4 Kakast uadopmaiius TpebyeTcs [yt OLleHKU AeopMUPOBaHUS KOHCTPYKIN?
1.  Tlone pacrpenenenus fehopMariuii C ypOBHIMU U30TUHUN
2. MuHuMabHOe repeMelljeHre TOYeK 3/ieMeHTa KOHCTPYKIMH
3. YpoBeHb AieopMaluu IIaCTUUHOCTU
4. [Mono)keHue TOUEK C MAaKCHMaJTbHBIMY 3HAYEHUSIMH TTepeMeljeHriH
Ne 5 UYro Takoe 0CTAaTOUHBIE WX TUIACTHUHBIE fedopMariuu? IOTO fehopMalvy ...

1. KOTOpBIe 0Opa3yIOTCS B Te/ax MOC/e CHIATHS HAarpy3Ku (pa3rpy3Ku), KOrja Haya/bHbIe
pa3Mepsl He MOJTHOCTBIO BOCCTaHAB/IHUBAIOTCS

2. KoTopble 06pa3yroTCs B TeslaX MPY Harpy>KeHUH 3a TPe/iesioM YIIPYroCTu
3. koTopbie 06pa3yroTCs B Teax A0 npejesia MporopLUUOHaTbHOCTH

4. KoTopble 06pa3yloTCs B Te/Iax 3a MpefiesioM MpONOPLHMOHAIBHOCTH, HO MeHblle Tpeiena
yIpPYroCcT!

Ne 6 IIpaBunbHO 1 co3pana cetka KO?
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Ne 7

Ne 8

Ne 9

Ne 10

1. da
2. HeT, Tak Kak pa3Mepbl 3JIeMEHTOB OTIAYAI0TCS

3. HET, TadK KdK €CTb ITyCTOTBI Me€Xy 3JIeMeHTaMn

4. HeT, TaK Kak B /IeMeHTax pa3Hble y3/Ibl
VYKa3zarh MPaBU/IbHYIO 3aMKCh 3aKOHA ['yKa B 0011jeM Bujie /i/1st TPO/I0BHBIX AedopMariuii
¥ HOPMaJ/TbHbIX HalpsDKeHUM

=
s
I 45 = f
=
(sr = i(ar - u(ﬂ_}. + ﬂx:})
2. 5= i(cr}- —ule, + r:.rz])
\Ez = i(ax - “':Ux + a}'))
i g
ox =7
ER Y —E;y
%z = E?z
I’ﬂr - i (Er - I"I'[E_]' + Ex))
4 yo,= i(s_}. —ule, + Ex]J
Oz = i(fx - I"I'{El‘ + E_].'}J

YpaBHenus bensrpamu-Muryesna — 3710...
1. ofUH 13 BUIOB TPaHUYHBIX YCIOBUN
2. mopuuUKalus cooTHoreHui Ko

3. ypaBHeHwus [/ PellleHus 3alaui MeXaHUKH J1e(hOpMHUPyeMOro TBEPZAOTo Teja B
repeMereHUs X

4. ypaBHeHUs /1S pellleHus 3a[aul MeXaHUKH Zie(hopMHpyeMOro TBepJOro Tesa B
HarpsDKeHUsIX

CBOMCTBO TBep/bIX Te/l BO3BPALLAThCSI K CBOMM [epBOHAuYa/lbHbIM pa3sMepaMm Mnocje
NIpeKpallleHus 1eHCTBUS BHEIIIHUX CUJI Ha3bIBAeTCH ...

1. -)KeCTKOCTBbIO
2. -IOJIaTIUBOCTBIO
3. -yIIpyrocTbio

4. -pOYHOCTU
YpaBHenus JIsame — 3T0. ..

1. ofuH U3 BUJOB I'PaHUUHBIX YCJIOBUM
2. MmouduKalys cooTHoleHui Korm

3. ypaBHeHUs /151 pellleHus 3alaui MeXaHUKH Jie(hoOpMHUpyeMOro TBEpZAOro Tea B
repeMelLleHusIX
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Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

4. YPaBHE€HUS [AJiA PeLIeHUA 3a[id4i MeXaHUKH ,Il;eCl)OpMI/IPy'EMOFO TBEPAOIO TeJjia B
HarpsipKeHUsx

Bonpocbl 3akpbimozo muna:
MexaHnuecKoe JieliCTBe OfHOTO MaTepHaIbHOTO TeJla Ha JIPyTroe, OTpeessieTcst
, KaK Mepoil (BeIMYMHOM)

HarnpspkeHHOe cocTosiHuE ( ), TIpH KOTOPOM Ha 3/1eMEeHTapHbIN 00beM
JleMICTBYeT TOJIBKO /IBe KOMIIOHEeHTh! HOPMa/IbHbIX HallpsDKeHUM.

3aBHUCUMOCTSH ( ) yCTaHaBNMBAET CBSI3b MeXK/y HalpsDKeHUsIMU U
nedopmaLysaMu

YcnoBHOe HanpsbKkeHUe 3TO , KOTOpOe BbI/lepXKUBaeT 00paser] Mpy Harpy>KeHn!
[l0 pa3pyLLUeHuUs.

CyMMa jMaroHasbHbIX 3/IEMEHTOB TeH30pa HalpsDKeHUH 3TO VHBapHaHT.

HpI/I HaXO0XXAEeHWU U3MEHEHU AJIMHbI CTEPXKHSA UCII0/Ib3YETCd Be/JIMUrHa

CMOCOOHOCTb KOHCTPYKIUU COTIPOTUB/ISITBCS YIIPYTUM JiehopMariysm 3T0

Kakue Buzib1 riepeMelleHni MOKHO BBIBOAWTH B Iporpamme Ansys?
[puHLMn , YTBEPXK/|aeT, UTO pe3y/bTaT AelCTBUS CUCTEMBI CU/ paBeH
CyMMe pe3y/IbTaToB JeNCTBUI KayK[0l CUJIbI B OTZEIbHOCTH.

W3omviHny oTHOIIIEHWS M/M Ha Zie(pOPMUPOBAHHOM 37IEMEHTe MTOKa3bIBAIOT
KOHCTPYKLUU?
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