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JIUCT COI'JZTACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBMM C TPEBOBAHUAMMU ®EJEPAJIbHOI'O
T'OCYJAPCTBEHHOI'O OBPA30OBATEJ/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHMUS (®I'OC BO)

17.05.02 CTpe/KoBo-NIyllIeyHOe, apTU/I/IePUIICKOe U PAKeTHOe Opy)XKHe
rog Habopa rpymms: 2024
IIporpammy cocraBuUIu:
Kadenpa E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA

CannavkoB Bragumup AHTOHOBUY, ZI.T.H., JOLIEHT, 3aBeyrouii Kadeapoit

Kadenpa E7 MEXAHUKA JE©OPMUPYEMOI'O TBEPIOT' O TEJIA
PacuynkuHa TaTbsiHa BsiuecsiaBoBHa, CTapIIMii Tiperno/jaBaresib

IIporpamma paccMmoTpeHa

Ha 3ace/jaHuH Kadezpbl-pa3paboTurika

paboueii mporpammel E7 MEXAHUKA JE®@OPMUPYEMOTI'O TBEPJOI'O TEJIA
3aBepyromuii Kadenpoit Canauko B.A., A.T.H., ipod.

ITporpamma paccMoTpeHa

Ha 3ace[JaH1H BbIITyCKaroleld Kadepel

E1 CTPEJIKOBO-IIYIIIEYHOE, APTUIJIEPUNICKOE Y1 PAKETHOE OPY)KUE

3aBenytommii Kadenpoi Adanacses A.C., A.T.H., JOL.



PABOYASA ITPOI'PAMMA TN CHOUITI/IMHBI
MATEMATNYECKUWE METO/IbI B MEXAHUKE

Pa3pesbl paboueii mporpaMmsbl

1. IIEJIM OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCLHUIIJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUE JUCHUITIINHBI

4. ®OPMBbI KOHTPOJIA OCBOEHIA JUCHUITIINHBI

5. YYEBHO-METOINYECKOE U MTHO®OPMAILIMMOHHOE OBECITEYEHUE NVCLIUITJIMHBL
6. MATEPMAJIBHO-TEXHWYECKOE OBECITEYEHUME NV CHUITIVHBI

IIpuoxxeHus K padoyeld nporpaMme AMCIUILIMHBI
o TIpunokenue 1. AHHOTaLMs paboueli POrpaMMaI

e IIpunoxxenue 2. TexHosoruu v GopMbl 00yUeHUs
o Jlpunoxxenue 3. ®OH/BI OLIEHOYHBIX CPeLCTB



1. IEJIN OCBOEHUSA TN CIOUILIINHBI

Llenbt0 0CBOEHUS JUCLIUITIMHEI B/IsieTCs: POPMUPOBaHUe CJle/lyIOI{MX KOMITeTeHIIHIA:

OIIK-2 — crocobHOCTh CaMOCTOATEBHO NPpUMEHSATH HpI/IO6peTeHHbIe MareMartuyeCcKue, eCTeCTBEHHOHay4HbIe, COLIMa/IbHO-
SKOHOMHYeCKHe 1 HpO(bECCI/IOHaJ'IbeIe 3HaHUA [OJ/1d pelleHusa WH)XXeHePHbIX 3aJa4

DOpPMHPOBaHHIO KOMITETEHLVH CIIY>KUT JOCTHKEHHE CJIeYIOIINX Pe3y/IbTaToB 00pa3oBaHuUs:

OIIK-2

3HAHUA:
(bI/IBI/IKO-MEXaHI/II«IECKI/Ie XapaKTepHUCTUKU CBOMCTB IJIACTUYHBIX U XPYIIKMX MaTepraJioB U MeTOAbI UX OIIpee/IeHUsd;;

YMeHus:
TIPOBOJWTH PaCyeThl aHAIMTHUECKUMH METOZaMHU COTIPOTHBJIEHHS] MaTepHasioB; TI0AOUPaTh pa3Mephbl U MaTepuasibl 37IeMEHTOB

KOHCprKLu/Iﬁ C yueToM obecrieueHuss ux TPOYHOCTHU U JKECTKOCTH;;

HABbIKU:
NIPUMEeHeHUs] COBPEMEHHOI'0 MaTeMaTH4yeCKOro MHCTPYMeHTapHsl ISl pellleHHsl MareMaTHuecKux, (pru3nueckux 3a7ia4y B CBoel

obnactu..
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2. MECTO JNCIUIVINHBI B CTPYKTYPE OOII BO

Iuciuruinia MATEMATUUYECKUE METO/IBI B MEXAHUKE siB/isieTcst AVCLMIIMHON 00s13aTe/IbHOM YacTH 0/10Ka 1
TIPOTrpaMMbI TIOATOTOBKH T10 HarpasieHuto 17.05.02 Cmpenkogo-nyuwiedHoe, apmuiiepulickoe U pakemHoe opyoicue.

CojiepykaHyie UCLWIUIMHBI SBSETCS JIOTHUeCKUM TpOAo/bKeHHeM aucrumma: ®HUI0OCO®USA, WHOCTPAHHBIN
A3BIK, BBICIIIASI MATEMATHKA, ®N3UKA, HAUEPTATE/IbHAAI TEOMETPUSA, ®PN3NUYECKASA KY/IBTYPA 1N
CIIOPT, MTHJXKEHEPHAS 1 KOMIIBFIOTEPHASI 'PA®UMKA, 3KOJIOI'If1, 3KOHOMMUKA.

CopeprxaHue JUCLIUTIIIMHBI SIB/ISIETCS OCHOBOM st OCBOEHUSs JWCLIATITAH: BE3OITACHOCTBD
JKM3HEJAEATE/IBHOCTU, METPOJIOT S 1 OCHOBBI B3AIMO3AMEHAEMOCTMN.

I[TpeaBapuTenbHbIe KOMIIETEHINH, CHOPMHPOBAHHbIE Y 00YYAIOIIerocs A0 Hauasia U3y4eHust AUCLUIUIVHBL:

e OIIK-2 — CniocobeH caMoCTOosATe/IbHO IPUMEHSITh PUOOpeTeHHbIe MaTeMaThU4yeCKUe, ecTeCTBeHHOHAYYHble, COLIMa/IbHO-
9KOHOMUUEeCKUe 1N HpOCbECCI/IOHaJII)HLIe 3HaHHUA [J1d pelleHUs MH)XXeHEPHBIX 3aJau

¢ IIK-91 — cnocobeH K KOMMYHHUKALIMHU U KOOTIEpaLiK B LIU(PPOBOH Cpe/ie, UCII0Ib30BaHUIO Pa3/IMUHBIX LU(POBBIX CPEACTB,
T103BOJISIIOIIMX BO B3aUMOZECTBUM C JPYTHMH JIFObMH [JOCTUTATh ITOCTaB/IEHHbIX Liesiel

¢ YK-10 — Cnioco6eH npuHUMaTh 060CHOBaHHbIE SKOHOMUYUECKHE PeLIeHUs B Pa3/IMYHBIX 006/1aCTsIX KU3HeAesITeTbHOCTH

¢ YK-4 — CniocobeH npyMeHsTh COBPeMeHHbIe KOMMYHHUKAaTHBHbIE TEXHOJIOTHH, B TOM YMC/Ie HA MHOCTPaHHOM(BIX) si3bIKe(ax),
[JIs1 aKa/ileMU4eCcKoro 1 npodeCCUOHaIBHOTO B3auMOzieCTBUS

¢ YK-5— CriocobeH aHa/IM3UPOBATh U YUUTHIBATH pa3HOOOpasye Ky/lbTyp B IPOLIECCe MeXKKY/IBTYPHOTO B3aUMOZeHCTBUS

¢ YK-7 — CnocobeH noaep)KUBaTh JODKHBINA yPOBEHDb (GU3HUeCKO MOATOTOBIEHHOCTH /it 00ecrieueHust TIOJTHOLEHHON
CoLManbHOM U npodeccroHanbHON 1esITeNbHOCTH

¢ YK-8 — CrniocobeH co3/1aBaTh U MOAAEP)KUBaTh B TIOBCEAHEBHOMW >KU3HHU U B MPO(deCcCHOHaNTBHOM /1esITe/TbHOCTH Oe30MacHbie
YCIIOBUSI >KU3HEeTebHOCTH JiJIsl COXPaHeHHs TIPUPOHOM cpefibl, 0becrieueHNs1 yCTOWUMBOTrO Pa3BUTHS 00I[eCTBa, B TOM
YKCJIe TPY YTPo3e U BO3HUKHOBEHUH UPe3BblYaiiHbIX CUTYaLMi 1 BOEHHBIX KOH(IMKTOB



3. CTPYKTYPA A COAEPXXKAHUME TNCIIUIT/INHBI

OO0111ast TPYI0EMKOCTh JUCLIMIUIUHBI COCTaB/seT 3 3.e., 108 u.

3.1. CogepxaHue (JUAAKTHKA) JUCLUILIMHBI

AyAuTOpHBIE 3aHATHSA N
B KOHTaKTHOH (hopme g &
g8 =
z 2 -1
= @ 2 £5
Q 3 = . g . £E | &
E E HaumeHoBaHHe pa3s/ie/ioB M JUAAKTHYECKHX e/IHHHI] 5 E § gE E : g E
g R g g ES gk *
] = 58 E‘S ~
L
=1
5]
Paspen 1. Begenne. 1.1. Pa3BuTie BbIUMC/IUTEILHONH MeXaHUKU. BBIUMC/IMTE/IbHBIN SKCIIepUMeHT. 1.2.
2 3 OCHOBHbI€ 3Tarbl BIYMCUTELHOTO IKCIrepyMeHTa U MareMaThyeCcKoro Mo/ie/iipoBaHMs. 1.3. Pacuet 17 7 3 4 10 25
r106a/1bHBIX siBeHuit. [TakeTsl NPHK/IafHBIX porpamm. YesoBeuecKuit (pakTop MM OCHOBHBIE TpeGOBaHUs K
MHAMBUHAYYMY.
Paspen 2. OnpepeeHua MexaHHKH. 2.1. BBoiHbIe MaTemMaTHueckye cBefieHus. [IoHsTHe onpe/eneHHOro
2 3 uHTerpasa. leomeTprueckue XapaKTepUCTHKH CeueHHid. 2.2, dusnyeckre CBOKCTBa MaTepHasioB. OnbIThl Ha 31 9 5 4 22 25
pacTsbkeHHe-okarue. TensomeTpupoBanue. IToHsATHe O 0MyCKaeMOM HarpsDKeHUH.
Paspen 3. Ananus p 0 1 iehopMuUp 0 COCTOSIHUSI CTePIKHelH Ha 0CHOBE IMIIOTe3bl
o 3 IWI0CcKUX cedeHuid. 3.1. OceBoe pactsukeHue-cxarue. Caur. Kpyuenne. TTnockunii nonepeuHsiii n3ru6. 40 10 5 5 30 20
3.2.BHyTpeHHMe yCU/INs, HanpsbkeHus, iepeMeltienus. [IuddepenipansHoe ypaBHeHNe MPOZOIBEHON 0CH
M30rHYTOM Oa/IKu ¥ ero MHTerpupoBaHHue.
> 3 Paspen 4. Tenszop i I 1E 4.1. YcnoBue Ha TTOBePXHOCTH TeJla. YpaBHEHUs! 20 8 4 4 12 30
paBHoBecust. TeH3op Masbix gedopmariuii. 4.2. TeomeTpuyeckue yp TEOPUU YTIPYTOCTH.
Bcero 3a 3 cemecTp 108 34 17 17 74 100
Bcero mo ucnuninHe 108 34 17 17 74 100
3.2. AyAMTOPHBIH NPAKTHKYM
O0bem,
Ne Homep u HauMeHOBaHMe
Tema npakTHUeCKOro 3aHATHSA ayp.
n/n pasfesa JUCLUNIMHBI
4acoB
1.1. Pa3BUTHe BBIMUCIUTE/ILHON MeXaHUKU. BeIunc/InTebHBIN 3KCIIepuMeHT. 1.2.
OCHOBHBI€e 3Tarlbl BEIUMC/IUTENIBHOIO S5KCIIEPUMEHTa U MaTeMaTUuueCKOro
1 |Pa3zgen 1. Besenue. . 4
MozenupoBanus. 1.3. Pacuet riobanbHbIX sSBIeHUH. [1akeThbl MPUK/IaZHBIX
rporpamMM. YeyioBeueckuit (hakTop UM OCHOBHBIE TPEOOBAHUS K UHAUBUIYYMY.
2.1 BBoaHble MaTeMaTHueckue cBefieHust. OnipesiesieHHbIN UHTerpal.
2 Paspen 2. Onpepenenus TeomeTprueckrie XapakKTepPUCTUKU ceueHHH. 2.2 dusnyeckue CBONHCTBa 4
MeXaHUKH. marepuanoB. OIbITH HAa pacTsbkeHHe-ckaThe. TeH3oMeTpupoBaHue. [loryckaemoe
HaripsbkeHue.
Pa3pen 3. Ananu3
HarpsyKeHHOIo U .
3.1 OceBoe pacTsokeHue-cxarve. Kpyuenue. 3.2 OmnpefiesnieHue repemeleHUN IIpU
3 |medopMHpPOBAHHOTO COCTOSTHHUS 5
o TJIOCKOM IT0TIePeYHOM U3rubde 6asok.
CTep>XKHel Ha OCHOBE TUIOTe3bl
MJIOCKUX CEUeHHH.
4 Paspen 4. Ten3sop HanpspkeHui. (4.1 YcioBre Ha IOBEPXHOCTH Tefla. YpaBHeHUs paBHOBecHs1. TeH30p MarbIx 4
['naBHbBIE HampsyKeHUs. nedopmarii. 4.2 T'eomeTprueckre ypaBHEHUSI TEOPUN YIIPYTOCTH.
Bcero 3a 3 cemectp 17
3.3. CamocrosTensHast pabora crygenra (CPC)
Ne Oo0BeMm,
Homep 1 HaumMeHOBaHuUe pa3jesia AUCHUIIUHBI Copepxanue yue0HOro 3a/jaHust
n/n 4acoB
W3yueHure npefyCcMOTPEHHBIX POTPAMMOiA
1 |Pa3spen 1. BeeseHue. JUIaKTUUeCKUX eJUHUL] I10 KOHCTIeKTaM JIeKLUi U 10
peKoMeH/[yeMoii IuTepaTrype
V3yueHuie peyCMOTPEHHBIX ITPOTPAMMOM
2 IUAKTUUeCKUX eJMHUL] TI0 KOHCIIEKTaM JIeKLUi U 4
eKOMEeH/TyeMOM JTuTeparype
Pa3pen 2. OnpezesieHUss MeXaHUKU. P Ay paryp
OnpesienieHrie BHYTPEHHUX CUJIOBBIX ()aKTOPOB B
3 TIOTIEPEYHOM CeueHuU OGpyca Mpy IPOCTOM Harpy>KeHHH. 18
(PT'P Nel)
V3yueHuie rpeayCMOTPEHHBIX ITPOTPAMMOM
4 |Pasgen 3. AHa/M3 HanpsHKEHHOTO 1 1e(OPMHUPOBAHHOTO |JUJAKTHYECKHX eJMHHL] 10 KOHCIIeKTaM JIeKIUH 1 11
COCTOSTHUSI CTepKHel Ha OCHOBe TUIOTe3bI TVI0CKUX peKoMeHlyeMoM iuTeparype
5 CeveHuil. OrnpefiesieHue reoMeTpUYeCKUX XapaKTepUCTUK 19
roriepeuHbIx ceueHuit crepkaedt. (PT'P Ne2)
W3yueHvie pelyCMOTpPEHHBIX [1POrpaMMOi
6 MANAKTUUECKUX eZIMHUL] TI0 KOHCTIEKTaM JIEKI[HI U’ 4
Pazzen 4. TeH3op HanpspkeHuid. [7IaBHbIe HANPsDKEHKs. |PeKOMeH/lyeMOi IuTeparype
7 PacueT Ha NPOYHOCTH M NPOBEPKa )KeCTKOCTU CTaTU4eCKH 8
orpezieuMbIx 6anok (PT'P Ne3)
Bcero 3a 3 cemecTp 74
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4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCIIUIIVIMHBI

CEMECTP HEJAE/IN CEMECTPA
3 4 6 9 10 (11|12 (13| 14 15 | 16 17
3 TexK | PI'P ap TexK | IP TexK | PT'P | IP Bormp.Jud.3au, aud. 3au.

YcoBHBIE 0003HAYEHHST:

[P — auarHoctuueckas paboTa;

TekK — BOmIpoCHI J/151 TEKYLLEro KOHTPOJIS;

PI'P — pacueTHO-Tpadurueckas paboTa;

KTIoc — kOHTpO/b NOCeIaeMOoCTH;

Bomnp.ud.3au — Boripock! K AudhepeHIMPOBaHHOMY 3a4eTy;
. 3au. — auddepeHIIMPOBaHHEIN 3aueT.

Texymuit KOHTPO/Ib YCIIEBaeMOCTH CTYZEHTOB NIPOBOAUTCS B IUCKPETHbIE BpeMeHHbIe MHTEepBaJIbl B CIIeAYIOLMX (hopMax:
[MarHoCTHYecKas pabota;

BOIIPOCHI [j1d TEKYILero KOHTPOJIA;

pacueTHo-rpaduyeckasi pabora;
KOHTPOJIb [TOCELAeMOCTH;

BOIIPOCHI K inddepeHIpOBaHHOMY 3aueTy.

ITpomexxyTouHas arTecTamnys IIpoBoAUTCS B hopMmax:

nuddepeHIMPOBaHHEIN 3aueT.
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5. YYEBHO-METO/JJUYECKOE Y TH®OPMAIIMOHHOE OBECIIEYEHUE
JVICIIUTI/TAHBI

5.1. OcHoBHas UTeparypa o JUCLUILIMHE:

1. B. A. CaHHUKOB. . BBefieHHe B BEIUMCIUTENbHYIO MexaHuKy. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014, 73 3K3.

2. B. A. CaHHUKOB. . PelieHre ypaBHeHUI MaTeMaTU4eCKOU GU3UKH METOZ0M KOHeuHbIX 3emeHToB. CI16. BT TY "BOEHMEX"
uM. [I. @. YcruHosa, 2011, s51. pec.

3. B. A. Cannuikos, T. B. PacuynkuHa, A. C. BopoHoB. . MareMariueckve MeTofbl B Mexanuke. CI16.: M3a-so BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2023, 47 3K3.

4. B. A. Cannukos, T. B. PacuynkuHa, A. C. BopoHOB. . Marematrueckrie MeTobl B MexaHuke. CI10.: YI3a-so BI'TY
"BOEHMEX" um. [l. ®. YctuHoBa, 2023, 551. pec.

5. E. B. bpriTkoB, B. A. Cannukos, T. B. PacuynkuHa. . DKcrieprMeHTanbHble MeTOIbI MeXaHHKH [1e(OPMUPYeMOro TBEPZOTO
tena. CII16.: 3a-Bo BI'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2023, 28 3k3.

5.2. [lonosHUTeIbHAA IUTepaTypa Mo AUCLUIIIMHE:
He Tpebyercsi.

5.3. [lepuoguueckue U3gaHUS:
He TpeOyIoTCs.

5.4. TlepeueHb peCcypCcoB UH(POPMALIOHHO-Te/IeKOMMYHHKALIMOHHOW ceTH "VIHTepHeT", HeOOXOUMBIX /1/Isi OCBOEHHUS JUCLIUILIHHBI,
3J/IeKTPOHHBIe OUOIUOTEUHbBIE CHCTEMBI:

1. http://e.lanbook.com — DBC Jlahs;
2. https://urait.ru — O6pa3oBaresibHas rardopma «FOpaiT». [{jis By30B U CCY30B.;
3. http://www.library.voenmeh.ru — ®yHzaamenTanbHas 6ubnmuoreka BI'TY «BOEHMEX» um. [I.®. YcTuHOBa.

CoBpemeHHbIe MpotheCccroHabHbIe 6a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHasnbHast s7eKkTpoHHast 6uboreka (HIB);

2. https://cyberleninka.ru/ - Hayunas anektpoHHasi 6ubnuoreka «KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTeKcTOBast 3/eKTpoHHas 6uboreka Poccuiickoro doHa $hyHjaMeHTanbHbIX
WCCTIe/JOBaHHUH.

VHdopMalioHHbIe CIIpPaBOYHbIe CUCTEMBI:
1. TexakcrnepT — MH(OPMAaLMOHHBIH MOPTaN TEXHAUECKOT0o perynupoBaHusi: HopMel, paBuia, cTaHgapThl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCToB cobCTBeHHOI reHepauu
BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoacynsranTILntoc- nHpOpMAaLMOHHBIH ITOpPTasI MPABOBOM MH(OPMALHH.
5.5. ITporpamMmHOe 0OecrieueHue:
1. Ansys Multiphysics 2019 Teaching Advanced,;
2. Mathcad Education - University Edition Term;
3. SolidWorks 2015 R5.

5.6. VIHdopMalviOHHbIE TEXHOIOTHH:

B3anMozelicTBre ¢ obyuarormucs nocpezctsoM DYIOC Moodle BI'TY «t BOEHMEX» um. [I.®. YcTrHOBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIVINHDBI

6.1. JIeKIjMOHHBbIE 3aHATHSA:
CrieLMaM3upoBaHHbIe TpeOOBaHMS 10 0O0PYJOBAHUIO OTCYTCTBYIOT; ayIMTOPHS C TIOCA0UYHBIMUA MECTAMH T10 KOJTMUECTBY
CTYZIeHTOB; ZI0CKa.

6.2. [TpakTUYecKUe 3aHATHSA:
1. ITpoekTop;
2. KommbloTepHbIi KOMILIEKT;
3. Ansys Multiphysics 2019 Teaching Advanced;
4. Mathcad Education - University Edition Term;
5. SolidWorks 2015 R5.

6.3. ITpouee:

1. pa6oqee MECTO IperioaBaresisad, OCHAllleHHOe KOMITbIOTEPOM C JOCTYIIOM B I/IHTepHeT;
2. pa6oq1/1e MeCTa CTYAeHTOB, OCHAllleHHbIe KOMITbIOT€PpAMU C JOCTYIIOM B MHTepHeT, npegHa3HaueHHbIEe 714 pa60TbI B

3/IeKTPOHHOM 06pa3oBare/ibHOM cpefe.



IIpunoxenne 1
K paboueii nmporpamMme JHCIHHIUIHHBI
MATEMATHWYECKHWE METO/IbI B MEXAHUKE

AHHoOTanusa padoueii IporpamMmbI

Muciuruinna MATEMATUYECKUE METO/bI B MEXAHUKE siBnisieTcs AMCLMILIMHON 00s13aTe/IbHOM YacT 0/10Ka 1
TporpamMMbl MOATOTOBKY MO HarpaeieHuto 17.05.02 Cmpenkogo-nyweuHoe, apmuiiepulickoe U pakemuoe opydcue. TUCHUATUTMHA
peanmm3yercsi Ha (akynbtrere E Opyxkume u cucrembl BoopyxeHws BI'TY "BOEHMEX" wmm. [.®. YcrunoBa kadexapoit E7
MEXAHUWKA OE®OPMUPYEMOI'O TBEPJOT'O TEJIA.

JuciuprniyHa HarjesieHa Ha (GOpMHPOBAaHKEe KOMNemeHyuil:
OIIK-2 criocoGHOCTb CaMOCTOSITESILHO —TIPUMEHATH TMPHOOpeTeHHbIe MaTeMaTHYeCKHe, eCTeCTBeHHOHAyYHble, COL[HalbHO-
5KOHOMMYeCKHe U NpodeccroHabHbIe 3HaHUS |15 pellleHUs MH)XeHepHBIX 3a/ay.

CO,Z[ep)KaHI/Ie AUCLHUIVIMHBL OXBaTbIBA€T KPYI' BOIIPOCOB, CBfA3aHHBIX C C MaTeMaTHKOﬁ, CbPBHKOIZ, TeopeTH‘leCKOfI MeXaHPIKOﬁ,
MaTepua/ioBeleHUeEM U CIIY>KUT OCHOBOM AJIA OCBOEHHWs NUCLIUILIWH, KaK TeOpHUs IMJIaCTUYHOCTH, 06pa60TKa MeTaJ/l/IOB JdaBJ/iIeHHeM,
TEeXHOJIOI'UA KOBKH, JINCTOBOM U 00BeMHOI IITaMITIOBKH, OCHOBBI TIDOEKTHPDOBAHHWSA TEXHOJ/IOTUYECKUX IIpOLieCCOB XO]IOAHOIZ
IITaMIIOBKH, BBITSDKKHU U T.I1.

ITporpaMMoii AUCLMIIMHEI IPeAYCMOTPEHBI CJIeYIOLVie BUABI KOHTPOJIA:

TeKyImmii KOHTPOJIb YCIIEBA€MOCTH CTY/I€HTOB IPOBOJUTCS B INCKPETHBIE BDeMeHHbIe MHTePBasIbl B CIe/YIOIIMX GopMax:
e [MarHOCTHYecKas pabota;
*  BOIIPOCHI /i/ISI TEKYIIIET0 KOHTPOJIS;
e pacueTHO-Tpaduueckas pabora;
* KOHTDOJIb IIOCELAeMOCTH;
e BOMpOCH K AU dhepeHIPOBAHHOMY 3aueTy.

ITpomerxyTouHasi aTTecTaUs IPOBOJUTCS B hopMax:
e muddepeHI[IPOBaHHEIN 3aueT.

OO61jasi TpyA0EMKOCTb OCBOEHHS JUCLIMIUIMHBI COCTaB/seT 3 3.e., 108 u. TIporpaMMoii AUCLUI/IMHBI MPEAYCMOTPEHBI JIEKIOHHbIE
3aHsTHs (17 41.), mpakTHueckue 3aHaTus (17 u.), camocTosiTesibHasi paboTa ctygenTa (74 u).
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IIpunoxenne 2

K paoyeli nporpaMMe JHCIUITHHBL
MATEMATHUYECKHWE METO/Ibl B MEXAHUKE

TEXHOJIOI' 1 ®OPMbI OBYUYEHUA

PexomeHpaIuu 110 0CBOEHHIO JVICIIUILIMHBI /ISl CTYAEHTa

Tpy#oeMKOCTh OCBOEHMS AUCLUIUIMHBI cocTaBisieT 108 u., U3 HUX 34 4. ayAUTOPHBLIX 3aHATHH, U 74 4., OTBeJEHHBIX Ha

CaMOCTOATEe/IbHYIO pa60Ty CTyZieHTa.

PeKOMeH,E[aLU/II/I 10 pacrpeneeHuro y‘IE6HOFO BpeéMeHH 110 BUJaM CaMOCTOSITe/TbHOMH pa60TbI " pasfejnamM AUCLHIIIAHbBI

TIpYBe/ieHb! B TabsuLe.

KOHTPOJ'H: OCBO€HUA [OUCHUIUIMHBI TIPOWU3BOAUTCA B COOTBETCTBHUU C ITonoxxennem o TeKYyIeM, py6e)KHOM KOHTpOJ1E
ycCrieBaeMOCTH U l'[pOMe)KyTOLIHOﬁ aTrTeCTaiguu O6y‘{aIOH.[I/IXCH.

@DopMBI KOHTPOJTS1 ¥ KpUTEPUH OLleHBaHMUS ITPUBe/IeHBI B IIPUIOKeHHUH 3 K Paboueli mporpamme.

HaumeHoBaHue padoThI PexomeHpyemasn iuTeparypa prm:[?ZKOCTL’
Pa3gen 1. BeeaeHue.
B. A. CanHUKOB. . BBefieHUe B BBIUMC/IUTE/IbHYI0 MEeXaHUKY:
3yueHue npefyCMOTPeHHBIX IPOrpaMMOi CII6.FTTY "BOEHMEX" um. [I. ®@. YcrrHoBa, 2014 (1-2)
IUaKTUUe CKUX eUHUIL] 110 KOHCTIeKTaM B. A. Cannukos, T. B. Pacuynkuna, A. C. BopoHOB. . 10
JIeKLIUH ¥ PEKOMeHyeMOU JiuTeparype Maremarunueckue Meto/bl B Mexanvke: CII6.: V3a-eo BI'TY
"BOEHMEX" nm. [l. ®. YctuHoBa, 2023 (1)

Wroro no pasgeny 1 10

Paspen 2. OnpepesieHNsI MeXaHUKH.
?;Z:ﬁ:;;;iﬁif;ﬁ:ﬁ;I;[};Li;ggﬁ;g:r;on B. A. CaHHUKOB. . BBe/leH1e B BEIUMC/IUTE/IEHYI0 MEXaHUKY: 4
JIeKLHIA H PEKOMeH/TyeMOii TUTepaType CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014 (1-3)

B. A. Cannukos, T. B. PacuynkuHa, A. C. BopoHOB. .

Onpeglenetue BHyTPEHHIX CH/IOBIX Maremaruyeckue Metozsl B MexaHuke: CII6.: V3a-Bo BI'TY
(haKTOPOB B TIOMEPEUHOM CeueHHH Opyca "BOEHMEX" im. JI. ®. Yerurosa, 2023 (2) 18
ripu ipoctoM Harpy>xeHuu. (PT'P Nel)

Wroro no paspeny 2 22

Paspen 3. AHa/IM3 HaNPsDKEHHOT0 U 1e()0PMHUPOBAHHOT0 COCTOSIHUA CTeP)KHei Ha 0CHOBE THI0Te3bl IIVIOCKUX CeYeHHH.

V3y4eHue rpe/lyCMOTPEeHHbIX 1POrpaMMOi

B. A. CaHHUKOB. . BBefleHUe B BBIUMC/IUTE/IbHYI0 MeXaHUKY:
CII6.FTTY "BOEHMEX" um. 1. ®@. YcrrHoBa, 2014 (2-3)

ﬁgﬁ;ﬁ;ll/];;ce};“o;:ﬁ;;?;ogonﬁ};ﬁ;;ae]w B. A. Cannukos, T. B. Pacuynkuna, A. C. BopoHOB. . 1
MaremaTtryeckrie MeTofbl B Mexanuke: CII0.: M3a-Bo BI'TY
"BOEHMEX" nm. [l. @. YctuHoBa, 2023 (3-4)
OnpefieneHrie reOMeTpUYECKUX o .
XADAKTEPHCTHK TIOTEDEUHBIX COYeHi B. A. CaHHUKOB. . Pelllenye ypaBHeHUI MEI:I'"EMEITI/I‘—IECKOI'/II ¢busuku 19
cTepneid. (PTP No2) METOZOM KOHeuHbIX 3yemeHToB: CI16.BI'TY "BOEHMEX" um. [I. ®.
) B YcrunoBa, 2011 (2-3)
Wroro mo paszgeny 3 30
Pa3pen 4. Ten3op HanpspKeHUW. I/1aBHbIe HAaNIPsSHKEHMSA.

B. A. CaHHUKOB. . PerlileHue ypaBHeHWI MaTeMaTHuecKoi (GU3NKu
H3yyeHue rpelyCMOTPEHHBIX TIPOrPaMMON | METO/IOM KOHEUHbIX 3jemenToB: CI16.BTTY "BOEHMEX" um. 1. @.
[UAKTUYeCKUAX eUHHUL] 110 KOHCIIeKTaM YcruHOBa, 2011 (4) 4
JIeKLIMi 1 peKOMeH/yeMoii uTepaType B. A. Cannukos, T. B. Pacuynkuna, A. C. BopoHOB. .

Marematuueckrie MeTofbl B Mexanuke: CI16.: U3a-Bo BI'TY
"BOEHMEX" um. [l. ®. YctuHoBa, 2023 (5)
PacueT Ha MPOYHOCTH U MPOBEPKa E. B. bpeitkos, B. A. Cannukos, T. B. Pacuynkuna. .
JKeCTKOCTH CTaTHUeCKH OTpeJIelTMMBIX 0aJloK| DKCIlepruMeHTalbHbIe MeTOJbl MeXaHHUKH [ie)OpMUPYEMOTO TBEPZOTO 8
(PT'P Ne3) tena: CI16.: U3g-Bo BI'TY "BOEHMEX" um. [I. ®. YcTrHoBa, 2023
(&)
Wroro no pa3geny 4 12
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IIpunoxenne 3
K paboueii nmporpamMme JAHCIHHIUIHHBI
MATEMATHWYECKHWE METO/IbI B MEXAHUKE

®OH/] OIIEHOYHBIX CPE/ICTB

DOoH/I, OLIEHOYHBIX CPE/ICTB, M03BOJISIOLINE OLEHUTDb Pe3y/IbTaThl 00yueHus 10 JaHHOW JUCLIUIIIMHE, BKIFOYAKOT B ce0st:

¢ [MarHoCTUYecKas paborta

e BOIPOCHI /i/IsI TEKYIIer0 KOHTPOJIS;

e pacueTHO-rpaduyueckas pabora;

e KOHTPOJIb TI0CEI|aeMOCTH;

¢ BOMPOCHI K AU(depeHIIUPOBAHHOMY 3aueTy;
¢ nuddepeHIIMPOBaHHBIN 3aueT.

Kputepuu oneHUBaHUA

JuarHocruyeckas pabora
[MuarHoctrueckasi pabora npoBogutcst B popme tecta B SVIOC Moodle:

e IIpY NPAaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMNpOCOB - He aTTecTalys;
 TIpU MPaBU/ILHOM OTBeTe Ha 60% BOMPOCOB U Oosiee - aTTecTalusl.

Bomnpocel A1s1 TeKy1iero KOHTpoJist

Onerka "ommuHO" BeicTaBsgeTcs 3a 90 - 100% npaBU/IBHBIX OTBETOB.
OreHka "xopoio" 3a 75 - 90% npaBUIbHBIX OTBETOB.
OreHka "ynoBn1eTBOpUTE/NBbHO" cTaBUTCA 3a 60-75% MpaBUIbHBIX OTBETOB.
OreHKa "HeyJ0B/IeTBOPUTENLHO" 3a MeHee ueM 60% MpaBU/IbHBIX OTBETOB.

Bomnpocsr pacnionoxkensl B YMK puctummnel, a Takke B 3VIOC Moodle k Kypcy

PacueTHo-rpaduueckasi paéora

OdopmreHHbIe OTYETHI COCTOST U3 TIOSICHUTETbHOU 3alMCKY U rpadrueckoi 9acTH, cofiepKaliieil HICXOAHYI0 PaCUeTHYIO
cxeMy (OCHOBHOM BHJI, YePTEX [eTa/lM WX y3/1a C HeoOXOAMMBIMH pa3pe3aMy M CeUeHHUsIMH, BBITIOJTHEHHEIH B COOTBETCTBHE C
tpeboBanusmMu ECK/T). KpuTepuu oljeHUBaHUs: 3aueT / He3auerT.

TpeOoBaHUSI K BBIMOTHEHUIO paCcUeTHO-TpaduyecKux paboT:

- COOTBETCTBHe BBINIOJIHEHHOH paboThI 3a/jaHNI0, 00BEM He MeHee 2 CTPaHML] IleyaTHOro Tekcra (6e3 yuéra THTYILHOTO JIMCTA,
TIPUJIOXKEHHUH, CIIMCKA UCTIONB30BAHHBIX HCTOYHUKOB U OT/IABJIEHNST),

- 00s13aTe/IbHO BK/IFOUEHHe B COCTAB MOSICHSIOLIMX TpadruecKUX WITHOCTPalUi (PUCYHKH, YePTeXHU, CIai/pl Jjisl JeMOHCTPALUU U
T.IL).

Pabota He MOXKET OBITH ITPUHSTA U MOZIEKHUT J0paboTKe B C/Iyyae, eCITu:

- cozep)KaTesibHast UacTh ¥ BHIBOJBI T10 Pe3y/bTaTaM paboThbl He COOTBETCTBYET 3afIaHuIo,
- B pabore oTcyTCTByeT HeoOX0MMbIH rpaduueckuii Marepuar,

- IpUBeJIEHHBIE Pe3Y/IbTaThl CBUETebCTBYIOT 00 OMmMbKax B pacyéTax.

BapuaHTsbl 3a1aHuii K pacuétHo-rpaduueckny paboram pacnosnioxxenbl B YMK aucuunvsel, a Takke B 9M1OC Moodle K kypcy

KonTpoas noceijaemocTu
VToroBas oLleHKa M0 KypCy CHIDKaeTcst Ha 1 6asii py OTCYyTCTBHUY CTyzeHTa Oe3 yBaKUTebHOM NPUUKHEI 60s1ee yeM Ha 50%
JIEKLIMOHHBIX U TIPAKTUYeCKUX 3aHATHSX.

Bonpocs! k guddepennppoBanHomy 3a4ety
Bomnpocs! pacrionoxkensl B YMK auciurvnel, a Takke B DVIOC Moodle x Kypcy

JMuddepennypoBanHbIii 3aueT
Kpurepusimu oLieHHBaHYs AMddepeHIIMPOBAHHOTO 3aUeTa SIB/SIeTCs pe3y/bTaT TeCTUpoBaHus. TecT coctout u3 20 BONPOCOB.
OLleHKa «OTJIMYHO» BBICTABISETCS CTYJEHTY, eC/IU OH BBITIOJIHU/I TeCTUPOBaHue Oe3 ommboK M oTBeTHI ¢ 1-2 ommbKamu.
OLjeHKa «XOPOIIIO» BBICTAB/ISETCS CTYAEHTY, eC/Ii OH [JOIyCTU/ B TeCTUPOBaHUH He 6ojiee 4 oIIMOOK.
OLjeHKa «y/|0B/IeTBOPUTELHO» BLICTAB/ISIETCS CTYZIEHTY, eCJIM OH AOIYCTH/I B TeCTHPOBaHNH He Gostee 8 ormmboK.
OLieHKa «HeY0BIeTBOPUTENBHO» BBICTAB/ISIETCS CTYJEHTY, eC/IH OH JIOMYCTH/I B TECTUPOBaHUU Oosiee 8 oLIMOOK.
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TMacropt hoHza OLleHOUHBIX CPe/ICTB

KYPC

CEMECTP

HaumeHoBaHuUe pa3jiesioB U
JMUAAKTHYECKUX eJUHHULY

BCEI'O

AypuTopHbIe

3dHATHUA B

KOHTaKTHO# ¢opme

BCETO

Jlekuum

IIpakTHyeckue
3aHATHUA

CamocrosTe/bHas
pabora cTyaeHTOB

dopmupyemas
KOMITeTeHIusA, %

OIIK-2

HAMMEHOBAHUE
OIIEHOYHOI'O CPE/JICTBA

Pa3pen 1. Beegenue.

17

N
(3]

Boripocs! Aj1s1 TeKy1ero
KOHTPOJISt

Paspen 2. OnpepesieHNs MeXaHUKH.

31

22

PacuetHo-rpaduyeckast
pabora,
Bormpockl /st TEKYILEero
KOHTPOJIS

Paspen 3. AHa/1u3 HaNPsHKEHHOTO U
AedopMHPOBaHHOIO COCTOSAHUSA
cTep)kHell Ha 0CHOBe THIIOTe3bI IVIOCKHX
ceueHH.

40

10

30

20

PacyerHo-rpadmueckas
pabora,
Borpocs! fj14 TeKy1ero
KOHTPOJIS

Pazgen 4. TeH30p HanpsUKeHUH.
I'naBHBIe HaNpsKeHUs.

20

12

30

PacyerHo-rpadmueckas
pabora,
Bormpocs! 14 Teky1iero
KOHTPOJIS,
KonTpons
TMOCeIaeMOCTH,
Bornpocsr k
nuddepeHLIMPOBAHHOMY
3aueTy

Bcero 3a 3 cemecTp

108

34

17

17

74

100

Bcero no gucuuIimHe

108

34

17

17

74

100

13
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Kputepuu onieHUBaHUSA

OIIK-2
Bonpocbl omkpbimozo muna:
Ne 1 Cocrap/sitonasi BeKTOpa MOJIHOIO HaNpspKeHHs], IeHCTBYIOIIEro B UCC/Ie/lyeMOM CeUeHHHU Tesla, orpe/iesisieMast poeKLiyeil Ha
HOPMaJIb K TJIOCKOCTH 3TOTO CeueHHs], Ha3bIBaeTcsy ...

1. -HOPMaJ/IbHBIM HaIlpsKeHHeM
2. -KacaTe/bHBIM HalpspKeHueM
3. -TIoTIepevHoN CUoi

4. -HOpMaJIbHOM cusoi
Ne 2 Yemy paBeH BTOpPOI1 MHBapHaHT TeH30pa HalpsUKeHUN?

1. I, =0,+0,+0;,
2. 12:0'1'0'2+0'2'0'3+U'1'03
3. 1”2:0'1'0-2'0-3
— 2 2 2
4. L =0,-0,+0y,-0,+ 0, 0, —Tyy — Ty, — Tyz

Ne 3
Mexannmdeckas clucTeMa Har PyKeHa 0606H.[éHHLIM BEKTOPOM HAI'PY30K

[P] 1 mepemermeHuit {A} . 113 ycIIoBHII paBHOBECH: BBITIOJIHAETCS 3aKOH
paBeHCTBA BHeIIHell YHepIHH BHYTpeHHeil 1 [P]{A} = 1 I Lq‘ |{ £ldl » THe
2 27
lf
{o‘} H {&} BeKTOpHI HaNpsDKeHMI 1 aedopmanmii. [IprMeHss almpoKCIMAIIITO

nepemerennii {U}=[N]{A} KkaKuM MeTOJ0M MOKHO MOJYYNTh YpaBHEHNE
CTaTHYECKOI'0 paBHOBECIIA?

1.  MeToa0M HHTErpaIbHEIX Ipe00pa30BaHHIL

2. MetoaoM pemnieHHs CTATHYECKH HEOIPeIelHMbIX CHCTEM

3. MeTtoaoM cHI

4. MeTo/10M KOHEYHEIX IEMEHTOB

Ne 4 Kakast uHpopmarus TpebyeTcst A/st OLeHKH e opMHUPOBaHUS KOHCTPYKLIUU?
1. TTone pacnpenenenus Aedopmariiyii C ypoBHIMU U30TUHUMA
2. MuHUManeHoe repeMelijeHHe TOUeK 371eMeHTa KOHCTPYKLH
3. YpoBeHb JiedopMaliyiy I7IaCTUYHOCTH

4. TTono)keHue TOUEK C MaKCUMaJIbHbIMU 3HaUEHUSIMU TlepeMellieHriH
Ne 5 YTO Takoe 0CTaTOUHbIE WU MIaCTUYHLIE Aedopmatiiu? ITo fedopMariu ...

1. KoTOpEIe 00Pa3yrOTCs B Te/lax MocJie CHATHS Harpy3ky (pasrpy3KH), KOrJa HayanbHble pa3sMephl He TIOJTHOCTBIO
BOCCTaHaB/IMBAKOTCS

2. KoTopble 06pa3yIOTCs B TeJlax TIPU HAarpy>KeHHH 3a IpeJjesioM yIIpyrocTy
3. KoTopble 06pa3yroTCs B Teslax A0 Ipefiesia IPOIIOPLOHATBHOCTH

4. KoTOpbIe 00pa3yIOTCs B Telax 3a MpejesioM MPONopLMOHaNBHOCTH, HO MEeHbIIIe Mpe/jesia YIPyroCTH
Ne 6 TIpaBuibHO iU co3iaHa ceTka K37?

1. Ja

2. HeT, TaK KaK pasMephbl 3/1eMeHTOB OT/INYat0TCs
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3. HeT, TaK Kak ecTb ITyCTOTBI MeXAY 3/IeMeHTaMUu

4. HeT, Tak Kak B 3/leMeHTax pa3Hble y3/Ibl
Ne 7 YKa3aTb IIpaBHU/IBHYIO 3aNKCh 3aKoHA I'yka B 0b1jeM Bu/ie Aj1s TPOAO/BHBIX AedopManiyii 1 HOpMasIbHBIX HalpsDKeHHH

E

a

£ ==
1 {gyzﬂ;—y
£, =2
Ey = %(Jx - p(cry + O‘z))
2. {8, =2(0, — o, +0)))
Ez:%(gz—u(ﬂ'x-FG'y))
oy ==
3 {cryz%'
o=

Ey — p(sy + 82))
Ey — H(Ex + Ez)

)
g, — ple + gy))

Ne 8 Ypasrenus bensrpamu-Mutuerna — 3T0. ..

b
G

| I
Ll I o P
N TN S

1. 0iviH U3 BUZOB IPAHUYHBIX YCIOBHUH
2. MozuduKaLus cooTHoueHNH Ko
3. ypaBHeHus Jjis1 pellleHusl 3a/ja4y MeXaHUKH Je(hopMUPYeMOro TBepJoro Tefa B IepeMeleHHUsIX

4, YPaBHEHUA /1 pelieHUud 3aJaul MeXaHUKH ,Z[E(l)OpMI/IpyeMOFO TBEPAOr0 Tejla B HAIIPSDKEHUAX

Ne 9 CpoticTBO TBepJbIX TeJl BO3BPAlllaTbCA K CBOUMM IM€pBOHAYA/IbHBIM pa3MepaM I10C/1e rnpekpaljeHus ,E[eflCTBPIH BHEIIHWX CHJT
Ha3bIBaAeTCA ...

1. -KeCTKOCTbIO
2. -1I0fiAT/IUBOCTHI0
3. -yIIpyroCTbIO

4. -IpOUHOCTU
Ne 10 YpaBHeHus JIsame — 370...

1. ofuH U3 BU/JOB TPAHHUYHBIX YCJIOBUI
2. mopuduKalums cootHoeHni Komm
3. ypaBHeHHs Jy1s1 pellleHysl 33/ja4y MeXaHUKH Jie(hopMUPYeMOro TBEpPJOro Tefa B IiepeMeleHIsIX

4. ypaBHeHU s /7151 pellieHus 3a/laull MexaHKu Je()opMUpyeMOro TBep/oro Tesla B HarpshKeHUsIX

BOHpOCbl 3dKpblmo2o muna:

Ne 1 HaripsbkeHHOe cocTosiHUE ( ), IpY KOTOPOM Ha 371eMeHTapHbIN 00beM /IeHICTBYeT TOJIBKO [iBe KOMITOHEHTHI
HOPMaJIbHBIX HarpsDKeHUH.

Ne 2 3aBUCHUMOCTS ( ) ycTaHaB/IMBaeT CBsA3b MeX/Y HaNpshKeHUsAMU U JedopMaliisiMy

Ne 3 Yci0BHOe HanpsbkeHUe 3TO , KOTOPOE BbI/IEP>KUBAET 00pa3el] [Py Harpy>kKeHWH 10 pa3pyLieHusl.
Ne 4 Cymma ivaroHa/IbHBIX 3JIEMEHTOB TeH30pa HarlpsDKeHH 3T0 VIHBapHaHT.

Ne 5 Ilpu HaxoXXAeHUY U3MeHeHHs! [JIMHb] CTeP)KHS UCII0/Ib3YeTCs BeJIMUMHa:

Ne 6 3TO Cr1I0COOGHOCTH KOHCTPYKLIMU CONIPOTUBISATHCS YIIPYTUM JleopMaLisiM
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Ne 7 Kakue BUf, riepeMeIeHni MOKHO BIBOAUTE B [TK Ansys?

Ne 8 INpuHLMn , YTBEP>KIAeT, UTO pe3y/bTaT AeHdCTBUSI CHCTEMbI CHJI paBeH CyMMe Pe3y/bTaToB IeHCTBUI KaKI0u
CHUJIbI B OT[|€/IbHOCTH.

Ne 9 M30/1MHMM OTHOILIEHUS M/M Ha [1e()OPMUPOBAHHOM 3/IEMEHTe TTOKAa3bIBalOT KOHCTPYKUMK? OTHOCUTENBHYIO
nedopMario

Ne 10 MexaHuueckoe fieficTBHe OJHOT0 MaTepyabHOIO TeJla Ha JIpyroe, orpe/ieisieTcs , Kak Mepoi
(BeTMUMHOIA)
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