MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

CycanH A. B.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEMATUYECKHWE 1 KOMIIBIOTEPHBIE MO/JIE/IN ITPOYHOCTH U
MEXAHWKU PASPYHIEHUSA

Hanpagsnenue/cnenuaibHOCTb 15.03.03 IIpuk/1agHas MexaHUKa
IOArOTOBKH
Cnenuanu3zanusa/mpoguis/mporpamma IudpoBbie TeXHO/JI0rHM B BUOPOAKYCTHKE M IIPOYHOCTH
TOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHusA BbakasaBpuar
®opma o0yueHust OuHasn
®dakyneTeT E Opyxue U cucTeMbl BOOPY)KeHUs
Beinyckaromas Kadeapa E5 3KOJIOTr'vusi 1 TPON3BOACTBEHHASA BE3OITIACHOCTbD
Kadeapa-pa3padorunk paboueit E7 MEXAHUKA JE®@OPMUPYEMOI'O TBEPAOI'O TEJIA
NPoOrpamMMbI
a YACDHI (1o HaITMUHI0 BH/I0B 3aHATHH) o
E S ﬁ AYJUTOPHBIE 3AHATUSA | CAMOCTOATEJ/IBHASI PABOTA B
o= | 9 o
2T | O = <
n SE| X = = 5 = B | Bx
(I S G 25 | S 3 @) ===
O | U |oH | i = | E5 | ¥ = 4 HQ | »0
> £ 52 2|2 E BE2E| 2| B | E|EE|EE
X el » = ) = ! o
S GEIE 8 E EZEE % & : 25|38
& R = og | &< A o o H8 | &
=¥ o >
52| 3 28 £ S £ &3 3
R2| 5 = = > > 5 =
@) %) & o M
@]
4 | 8 3 [108| 52 | 26 0 26 56 0 0 56 /:‘3‘;?

Cankrt-ITetepOypr
20 r 25920




JIUCT COI'JIACOBAHUA
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEMATUYECKUWE 1 KOMIIBIOTEPHBIE MOJEJ/IN ITPOYHOCTHN 1 MEXAHUKN
PA3PYIHIEHWSA

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-7.4 — crocoben YUUTHIBATL TMPOYHOCTHLIE U BI/I6p08KYCTI/I‘-IeCKI/Ie 0COOEHHOCTH TEXHUKU U
KOHCTPYKL[I/Iﬁ aJid obecrieuenus 6e30MacHOCTH npyu [JUHaMHU4Ye€CKUX, CTaTU4YeCKUX, BI/I6paL[I/IOHHLIX,

aKyCTHUUeCKUX Harpy>KeHUsIX

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-7.4

3HAHUA:

TIPOYHOCTHBIX ¥ BUOPOAKyCTHUeCKHUX 0CODEHHOCTel TeXHUKH U KOHCTPYKLIWH;;

YMeHus:

VUUTBIBAaTH OCOOEHHOCTH TEXHWKA W KOHCTPYKUMM [yig  obecriedeHuss 6Ge30MacHOCTH  TpU
JTUHAMHUUECKUX, CTaTUUeCKUX, BUOPAIIMOHHBIX, aKyCTHUECKUX HaTPY)KeHUSX;;

HAB8bIKU.
BJ'[aAeHI/IF[ MeTOA4aMU orpejeseHruda TIPOYHOCTHBIX U BI/I6poaK}7CTI/I‘—IeCKI/IX ocobeHHOCTeN AJid

obecreueHns 6e30MaCHOCTH pyu JUHaMHU4YeCKUX, CTaTUUeCKUX, BI/I6pa]_[I/IOHH]:IX, dKYCTHY€CKHX Harpy>XeHUusiX..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MATEMATUYECKUWE 1 KOMITBIOTEPHBIE MOJEJ/IN ITPOYHOCTHU 1
MEXAHUWKU PA3PYITEHUS sinisieTcs JUCIIUTUIMHON YacTH, (JOPMHUPYeMOH yYaCTHUKAMHU
o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpamMmbl OATOTOBKY 110 HarpaesieHuto 15.03.03 I[TpukaadHas
MeXAaHUKd.

CogepkaHue JUCLIUIVIMHEI SBJISIeTCS JIOrThYeCcKuM npogospkenneM aucuuiuind: COITPOTUBJ/IEHVE
MATEPUWAJIOB, AETAJ/IN MAIIINMH 1 OCHOBBI KOHCTPYUPOBAHUSIL.

[TpesBapUTeTbHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIerocs /10 Hauasia U3yueHus TUCLIATUTAHBIL:

¢ OIIK-1 — cnoco6eH MPUMEHSATh eCTeCTBEHHOHAYUHbIE U O0IeMH)KeHEPHbIE 3HAHUS, METO/[bI
MaTeMaTU4yeCKOro aHa/ln3a U MoZle/TMpoBaHus B MpodeCcCHOHaNbHOM JlesiTeTbHOCTH

¢ OIIK-11 — Cnioco6eH BBISBIATH €CTECTBEHHOHAYYHYHO CYIITHOCTD MPO0O/eM, BO3HUKAIOIIUX B XOfie
rpocdheCcCUOHATLHOM JiesiTeNTbHOCTH, TIPUB/IEKATh /I/Is UX pelleHus (PU3nKo-MaTeMaTUueCKui armapar v
COBpEMEeHHbIe KOMIbIOTePHbIE TEXHOIOTUU

¢ TICK-7.5 — crioco0eH NpOBOAUTL PacueTHbIe pabOThI /1J1s1 00ecrieueHHsI MPOYHOCTH aBUAI[UOHHBIX
KOHCTDPYKIIMI U 6e3omacHocT JTA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
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Paspen 1. MaremaTnyeckue Mo/ie/Id MeXaHHKH CIUIOIIHBIX cpef. 1.1. YpaBHeHuUst
4 8 Maremarhueckor Gu3nKK. I'paHUYHbIe yC/I0BUS M HAarpy3ku. MeTog koHeuHsIx cuin (MKDO). 19 8 4 4 1 20
1.2. ®opmupoBaHue onpezensolux cooTHoueHnH MKD. YueT rpaHUUHBIX yCI0BUit 1
Harpy3oK. MeTofb! pellieHHsi CUCTeM ypaBHeHHUH.
Paspen 2. MaremaTnyecke Mo/ie/Id KpHTepHeB NPOYHOCTH. 2.1. BasoBbie
MaTeMaTrhyecKre MoZesv IMpOYHOCTU MaTeprasioB: 1-i TeOpPHU NMPOYHOCTHU HaMOOJIBIINX
OTHOCHTE/IbHBIX Y/JIMHEHHUH; 2-if TeOPHH HAHOOJIBLINX OTHOCUTE/BHBIX YUIMHEHUH; 3-i
4 8 TEOPUH HAaUBOJIBLIMX KacaTe/IbHbIX HarpsDKeHUi; 4-i SHepreTueckoi; 5-if Teopun 21 10 5 5 11 20
npoyHocTd Mopa. 2.2. KpruTepuu IPOYHOCTH, OCHOBAHHBIE Ha KOHLIETILIMU TIPee/IbHOM
roBepxHOCTH — Mogiesn ripounocty: C.®. Knoeanunua; William-Warnke; [pykepa-Ilparepa;
Basanra.
Paszpen 3. O030p 3aKOHOB MOBe/ieHHsI MaTepHaJia, peaM3yeMbIx nporpammoi ANSYS.
4 8 3.1. O630p pabounx MecT WH>XeHepa T10 peleHHto 3ajau rpounocty (Kompas, 3Dv8, 21 10 5 5 1 20
SolidWorks, ANSYYS). 3.2. Knaccudukaijst MaTepraioB 1 OCHOBHBIX MeXaHMYeCKUX 3aKOHOB
ux noBefieHnst B ANSYS.
Paspen 4. MaremaTH4eckKHe Mo/ie/Id MeXaHHKH TpeluH. 4.1. YcTanocTHas IPOYHOCTh:
4 8 Teopusi ['puddutca; Mozeny paspyiieHust, SHepreTHue CKHUit HTHBapUaHTHBIN HHTerpaJ; 23 12 6 6 11 20
KO3 PULEHT MHTeHCUBHOCTH HarpsykeHUi. 4.2. MogienpoBaHue Jie)opMUpOBaHUs U
paspyLLeHust TBEP/ABIX Tel C MUKPOCTPYKTYPOH.
Paspen 5. KomnbioTepHbie Mojenu CKOro paspymenus. 5.1. /JaHaMuueckoe
nedopMupoBaHre KOHCTPYKLIMOHHBIX MaTepHasoB U XapaKTepUCTUKK HarpsiKeHHO-
4 8 e)OpMHUPOBAHHOTO COCTOSIHUSI MaTepHasa Py AUHAMUYeCKUX Harpyskax. 5.2. 24 12 6 6 12 20
KOMHB}OTEprIE MoZe/i TMHaMHUYeCKOro pa3spylieHusl KOHCTPYKIUOHHBIX
YIPYrOM/IaCTUYeCKUX MaTepUasioB.
Bcero 3a 8 cemecTp 108 52 26 26 56 100
Bcero no gucuuninHe 108 52 26 26 56 100
3.2. AyAuTOPHBII NPAKTUKYM
Oo0nemMm,
Ne Homep 1 HauMeHOBaHHe
Tema MNPAKTHYECKOIr'o 3dHATUA dayA.
n/n pa3jesia AUCHUIT/IUHBI
JacoB
Paspen 1. Matemaruueckue  |YpaBHeHHs MateMaThueckon ¢pusuku. @opMupoBaHre
1 |Mojenu MexaHHKH CIUIOLIHBIX |OTpeZesIsoiuX cooTHoIeHniH MK3. Yuer rpaHMUHBIX 4
cpen. y'CJIOBI/Iﬁ " Harpy3okK. MeTO,E[])I pelieHrs CuctemM ypaBHEHHﬁ.
2 3a,qaq1/1 obecrieueHns MPOYHOCTHU KOHCTPYKLIMHA B LI€JI0OM. 2
3 Paszen 2. MaTtematuueckue  [Yuer MasibiX U OOJBIINMX MepeMellieHHi TOUeK POCTPaHCTBa 7
MOJe/In KpuTepreB OrpaHUYE€HHBIX Cpea.
4 NpOYHOCTH. Maremarnyeckas MOZesb [IPOYHOCTU OPTOTPOIIHBIX 1
MaTepHra’sioB.
5 Pazgen 3. O630p 3aKOHOB I'eomeTprueckoe MozenrpoBaHye. ['eHeparyst KOHUEHO- 7
roBeaeHrs MaTepHraJa, 37IeMEHTHOM MOJeJsIn.
6 peanu3yeMbIX MPOrpamMmon Harpy3ku v rpannuHble ycioBusi. HacTpoliku peluarers. 3
ANSYS. Peamsaims MK3 B nakete ANSYS.
v KpI/ITepI/II/I MPOUYHOCTH B M€XaHUKE pA3pYyLIeHUd 10 y)
00pa30BaHUIO TPELVH.
8 Pa3,qe11 4. MaremaTHUuecKue KpI/ITepI/II/I MPpOYHOCTH B M€XdHUKE pA3pyLIeHUd 110 )
MOJe/In MEXaHWKHU TPEeIrH. PACKPBITHUIO TPEIWH.
9 KPI/ITepI/II/I IMMPOYHOCTH B Me€XaHHKe pa3pylieHud 110 )
nedopmanusim.
10 AHanu3 KpuTepreB MPOYHOCTU KOHCTPYKLUIA. 2
Pasgen 5. KommbrorepHslie
Omnucanue TMMpOLIeCCOB pa3pyLIeHWs. Turnbl mapamMeTpoB,
11 |momenu TUHaMUUeCKOTO 2
OIMMCBIBAIOIIe pa3pylieHus.
pa3pyLieHusd.
12 [TapameTpsl NOBpeXjeHUsI. 2
Bcero 3a 8 cemectp 26
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3.3. CamocTosnTenbpHas padora crygenta (CPC)

Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Cojep>kaHue yueGHOro 3a/jaHus
n/n pasjena 4acoB
JUCLUIIAHBI
N3yueHue BOMPOCOB 3a/laHUsI TPAHUYHBIX YCJIOBUS U Harpy>KeHus,
1 (hopMUpoBaHUs OTIpeesIoNIUX COOTHOIIeHu MKO, MeTo10B 5
Pazpen 1. pelleHNs] CUCTeM ypaBHEHUH.
Maremarnyeckue Vi3yueHre TeOpeTHUECKOTO MaTepuasia TeM JieKiui 1, 2. Beibop
MOJe/I1 MEXaHVKH  (0ObeKTa UCC/IeJOBAHMS U BLICTPAaUBAHUE CTYZEHTOM COOCTBEHHOMU
2  |CIUIOUIHBIX CpeJ. 00pa3oBaTeNbHOU TPAeKTOPUH C YU€TOM UHTEPECOB CTY/EHTA MpU 6
BbIOOpe 00beKTa UCC/Ie/JOBaHKS B loMaltHeM 3a1aHuu Ne 1 «Onrcanve
00beKTa UCC/IeJOBAHMUS».
3 |paspen 2 BrimosiHeHre v odopMeHne goMaliHero 3aganus Ne 1 «Omvcanue 5
ACTL 2. 00beKTa UCC/IeJOBAHUS».
MaremaTtuyeckue n ”
MOJIe/TH KpHTepHeR 3yueHHe BOTPOCOB MaTeMaTH4eCKUX MOJe/el POUHOCTH
4 MarepuasoB. V3yueHue TeopeTHUYeCKOro Marepuaia TeM JIeKLui 3, 4, 6
MPOYHOCTH. c
Pazzen 3. 0630
A p W3yuenre BonpocoB ucnonb3oBanus rnakeroB ANSYS B 3aauax
5  |3aKOHOB ITOBE/IEHMSI 5
TPOYHOCTH.
MaTepuarna,
peanu3yemMbIxX o
6 |mporpavmoii V3yyeHre TeopeTMUeCKOro Marepuasna Tem Jiekuui 6, 7, 8. IlocraHoBka 6
3a/1auM JoMalHero 3azanus Ne 2 ¥ ero pereHue.
ANSYS. AAatH A A P
7 |Pazmen4. V3yueHre BOIPOCOB MaTeMaTHUeCKUX Mojiesield MeXaHUKH TPelLyH. 5
Maremaruyeckue -
g  |Mojenu MexaHMKH W3yueHue TeopeTueckoro Marepuasna tem jekuuii 9, 10. IToctaHoBKa 6
TpeLH. 3ajauM JoMailiHero 3aaHus Ne 3 U ero pellieHue.
9 Paszen 5. VI3yueHre BONMPOCOB KOMIBIOTEPHBIX MOZeel JUHaMU4eCKOro 4
KomrmbrotepHblie paspyieHusl.
Mo/ienu -
10 W3yueHre TeopeTUeCKOr0 Marepuasa Tem jlekuui 11, 12, 13. 4
JIMHaMU4eCKOro
11 paspyleHus. OdopmsieHue U 3allyTa AoMalliHero 3agaHus Ne 3. 4
Bcero 3a 8 cemectp 56
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUITIVINHBI
CEMECTP HEJE/IN CEMECTPA
12 3 4 5 6 7 8 9 10(11{12 13
Bonp./Tud.3au, a3, Tecr, 13, Bonip.Iud.3au,
8 a3 ap Op
Tect Bormp.Jud.3au | | Borp.Jud.3au aud. 3au.

YcnoeHble 0603HaUEHUS:
e JIP — apiarHOCTHUeCKasi paboTa;
e 13 — njomMalliHee 3a/laHUE;
o Bormp.[Iud.3au — Borpock K AuddepeHIIMPOBaHHOMY 3aueTy;
e Tect — TecT;
o nud. 3au. — AuddepeHIIUPOBAHHBIM 3aUeT.

TEKyII.[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTHU CTYAEHTOB IIPOBOAUTCA B IUCKPETHBIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmax:

e UArHOCTUYECKas paboTa;

e JOMalllHee 3a/]aHuE;

e BOMPOCH K A depeHLIIPOBaHHOMY 3aueTy;
* TeCT.

IIpomexyTouHas arTecTanusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . PacuéT cTep)KHeBOH CUCTeMbI MeTO/[0M KOHeUHbIX 37eMeHToB. CI16.BI'TY "BOEHMEX" um. /1. @.
YcruHoBa, 2019, 41 5K3.
2. A. C. [1aBnoB. . PelieHne 3aau MexaHuKH flehopMupyeMoro TBEpZoro Tena B mporpamme ANSYS.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2020, 42 3k3.
3. B. A. CanHUKOB. . BBezieHuve B BIUMCIUTEIbHYI0 MexaHuKy. CI16.BT'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2014, 73 3K3.
4. 1. A. ®énopos. . PacuéTHo-aHamMTHUECKOE COTIPOBOXKEHKE ITPOEKTHO-KOHCTPYKTOPCKUX PadoT.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2015, 45 3K3.
5. E. A. HukonaeBa. . OcHOBBI MexaHUKHU pa3pyiuenusi. [lepme: U3a-so III'TY, 2010, 5. pec.
6. E. B. bpbITKOB. . MexaHWKa KOMITO3UIMOHHBIX Matepuasnos. CI16.BT'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2021, 37 3K3.
7. E. T. MakapoB. . MeToi KOHEUHBIX 37IEMEHTOB B MPOYHOCTHBIX pacuétax. CI16.BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2015, ai1. pec.
8. E. I. Makapos. . Teopusi mactudocTty ¥ nonsydectd. CI16.5I'TY "BOEHMEX" um. 1. ®@. YctrHOBa,
2018, 63 7k3.
9. K. H. Bonkog, B. H. EmMenbsiHOB. . Belunc/iMTe/bHbIE TEXHOIOTHY B 3aia4aX MeXaHHUKU >KUAKOCTU U
rasza. M.: ®DUUBMATIJINT, 2012, 63 3K3.
10. K. H. Bonkogs, B. H. EMenbsiHOB. . Belunc/idTe/bHbIEe TEXHOIOTHH B 3a/ladaX MeXaHWUKH >KUAKOCTU U
rasa. M.: ®U3MATIINT, 2013, 8 3ks.
11. H. P. TypkuHa. . [TpoektupoBanwe B cpefie SolidWorks. CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2017, 38 7k3.
12. FO. I. MatBueHKo. . Mogenu ¥ KpuTepyuy MexaHuky paspyuenus. M.: ®U3MATIINT, 2006, 15 3k3.

5.2. JononHuTe/bHas MTeparypa 1o JUCLUILIIHE:

1. . Mexanuka pa3pyiienus. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011, 0 3k3.
2. A. b. Karutys, E. M. Mopo3og, M. A. OndepbeBa. . ANSYS B pykax umxenepa. M.: YPCC, 2003, 1 3k3.

5.3. [lepuoguueckue U3gaHusi:

1. Jedopmaius 1 pa3pylleHre MaTepraros;
2. TIpo6sieMbl MALITMHOCTPOEHUSI M aBTOMAaTH3aL[HH.

5.4. TTepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /1S
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanpHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YCTHHORA;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. https://ibooks.ru/ — 3BC ANbGyKc.py - 3T0 60/bII0# BEIOOP aKTya/lbHOM IUTepaTyphbl /1S BalLei
OUOMMOTEKH B 3/IEKTPOHHOM BU/JE;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - Dy1eKTpOHHO-010/IM0TeuHast CHCTEMA;

5. https://urait.ru/ — I'nmaBHas — O6pa3oBarenbHas riatdopma FOpaliT. [I1s1 By30B U CCy30B..

CorpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast s/iekTpoHHas 6ubaroreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37ekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

I/IHClJOpMaL[I/IOHH]:Ie CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHGOPMAaLMOHHBIN TIOPTaI TEXHUYECKOTO perynrpoBanusi: HopMmel, mpaBuia, cCTaHAapThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(opMalioHHbI [TOpTa ITpaBoBOM MH(POPMALUU.

8



5.5. TIporpamMmMHoOe obecrieueHue:

1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1;

3. Ansys Multiphysics 2017 Teaching Advanced,;
4. SolidWorks 2015 R5;

5. KOMITAC-3D V17;

6. Microsoft Office.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaronumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

. ITpoexTop;

. Mathcad Education - University Edition Term;
. Matlab 2015a SP1;

. Ansys Multiphysics 2017 Teaching Advanced;
. SolidWorks 2015 R5;

. KOMITAC-3D V17,

. Microsoft Office.

NOOUh WN -

6.3. IIpouee:

1. pabouee MeCTO TIpero/aBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpeiHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEMATUYECKHUE 1 KOMIIbIOTEPHBIE MOJE/IM ITPOYHOCTU U MEXAHUKU PA3PYIIIEHUSA

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa MATEMATUYECKUWE W KOMITBIOTEPHBIE MOJEJ/IX ITPOYHOCTHU N
MEXAHUKWU PA3PYLIEHUSA saBnsgercs AUCHAIUIMHOW dYacTH, (OPMHPYyeMOH yYacTHHMKAMH
o0pa3oBare/IbHBIX OTHOLIEHHI 0/10Ka 1, MporpamMmbl MOATOTOBKM MO HarpaBieHuto 15.03.03 IpukaadHas
MexaHuka. [IucuuruiiHa peanmu3yetcs Ha ¢dakynbrete E Opyskue u crictembl Boopykenust BI'TY "BOEHMEX"
M. [.®. Yerunosa kadeapoit E7 MEXAHUKA JEOOPMUPYEMOI'O TBEPJOI'O TEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-7.4 cniocobeH yuUThIBaTh MPOYHOCTHBIE M BUOPOAKYyCTHUECKHE 0COOEHHOCTH TEXHUKU U KOHCTPYKIUH
nisa  obecrieueHuss 0e30MAaCHOCTH TPU  AWHAMUYECKUX, CTAaTHUECKUX, BUOPAITMOHHBIX, aKyCTHUYECKHX
Harpy>keHusix.

CojeprkaHue [JUCLIMIIMHBI OXBaTbIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C [IPOYHOCTBHIO Y MeXaHWKOM pa3pylleHUs
KOHCTPYKLMM.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e JOMalllHee 33/]aHue;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
* TeCT.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e muddepeHIMPOBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHA (26 u.), TpakThueckue 3aHATHS (26 4.), camocTosiTesibHass paboTa
crygenra (56 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEMATUYECKHUE 1 KOMIIbIOTEPHBIE MOJEJ/IM ITPOYHOCTU U MEXAHUKU PA3PYIIIEHUSA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexkomeHniyemMas iMTeparypa prn?{ZN;KOCTB’
Pa3pen 1. MaremaTrnueckue MoJe/ I MeXaHUKH CIUIOMIHBIX Cpef.
N3yueHue BONPOCOB 3aJjaHusi TPAHUUHBIX YC/IOBUS U . o
Harpy>keHusi, GoOpMUPOBAHUSI OTIpe/eISIOIUX - Pacy€r CTepIKHEBOH CHCTEMbI
cooTHoIeHut MK3, MeToiOB pellieHusT CUCTEM METO/OM KOHEUHBIX 3/IEMEHTOB: >
yPaBHeHMi, CII6.BI'TY "BOEHMEX" um. [I.
— ®. YcruHoBa, 2019 (1-3)
N3yueHre TeopeTUUeCKOro MaTrepuasa Tem Jiekuu 1, 2. E. T. Makapos. . MeToj
Br160p 06bekTa MCCTIe/IOBAHUSA U BICTPaHBAHUE KOHEUHBIX 5/EMEHTOR B
CTYIEHTOM COOCTBEHHOW 00pa30BaTeIbHON TPAEKTOPHH C NPOYHOCTHBIX PACUETAX: 6
yUeTOM UHTEpPEeCOB CTy/IeHTa TPH BbIOOpe 00beKTa CI16.5T'TY "BOEHMEX" um. ]I,
HcciejoBaHus B JoMatHeM 3agaHuu Ne 1 «Onicanue ®. Yerunosa, 2015 (1-2)
00BeKTa UCCeJOBaHUST». ’
Wroro no pasgeny 1 11
Pa3gen 2. MaremaTuuyeckue Mo/Je/ i KpUTepHeB MPOYHOCTH.
E. A. HukonaeBa. . OCHOBBI
MeXaHUKU pa3pyliieHusi: [lepMb:
BeinosiHeHue ¥ oopm/IeHHe oMallHero 3agadus No 1 W3p-so II'TY, 2010 (1-3) 5
«Ornvcanye 06beKTa UCC/IeJ0BAHNUSY . K. H. Bonkos, B. H. Eme/nbsHOB.
. BoruncirenbHbIe TEXHOIOTUN
B 33/lauax MeXaHUKHU XKUJKOCTHU U
raza: M.: ®DUSMATJINUT, 2012
4
E. B. bpbITKOB. . MexaHuKa
KOMITO3ULIMOHHBIX MaTepuasoB:
HM3yueHre BOIIPOCOB MaTeMaTHUeCKUX MoZesleld IPOUHOCTH|CT16.EI'TY "BOEHMEX" 1. II.
MaTepuasioB. Mi3yueHre TeopeTHYeCKOro MaTepuasa TeM ®. YeruHosa, 2021 (1-4) 6
JeKLui 3, 4, 5. IO. I. Mareuenko. . Mogenu u
KpUTEPUU MeXaHUKU
paspyiuenusi: M.: ®U3IMATIINT,
2006 (1-3)
Wroro no pasgeny 2 11

Paspen 3. O630p 3aK0HOB NOBeAeHUsI MaTepHasla, peaan3yeMbIix nporpammoii ANSYS.

W3yueHure BOMPOCOB MCI0/b30BaHUs TakeToB ANSYS B

. Mexanuka paspyiueHus:

CII6.BI'TY "BOEHMEX" um. [I. 5
3a/ia4ax IpOYHOCTH. ®. YcruHoBa, 2011 (1-3)
A. C. ITaBnog. . PelteHue 3amau
MeXaHUKU Jle(popMUPyeMOTO
N3yueHue TeopeTHyeCcKoro Marepuana TeM Jjiekiuii 6, 7, 8. TBEP/OTO Te/a B IPorpamMMe
ITocTaHoBKa 3afjauu JoMalliHero 3agaHus Ne 2 U ero ANSYS: CII6.EI'TY 6
pereHue. "BOEHMEX" um. [1. ®.
YctrHoBa, 2020 (1-2)
Wrtoro no pasgeny 3 11
12 25920



Pa3pen 4. Maremarnueckue Mo/e/ I MeXaHUKH TPeL}H.

N3yueHune BonpocoB MareMaTlyeCcKUX Mofesneil MexaHUK1
TPeLMH.

N3yueHue TeopeTHueCcKoro marepuasna Tem Jjiekuui 9, 10.
ITocTaHoBKa 3azjaun foMalHero 3aganus Ne 3 U ero
pellieHue.

B. A. CanHuKoB. . BBesieHue B
BBIYUC/IMTEBHYO MEXaHHUKY:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2014 (2)

K. H. Bosakos, B. H. EMenbsHOB.
. BeiuncivrenbHbIe TEXHO/IOTUA
B 33/lauax MeXaHUKHU JXKUJKOCTHU U
rasa: M.: ®DU3MATIINUT, 2013
)

. A. ®énopos. . PacuétHo-
aHaJIMTUUeCKOe COMIPOBOXKIeHUe
MPOEKTHO-KOHCTPYKTOPCKUX
pabor: CITI6.BI'TY "BOEHMEX"
vMm. [1. ®. Ycrunosa, 2015 (10)
E. I. Makapos. . Teopust
IJIACTUUHOCTH U MO/I3y4YeCTH:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2018 (4-5)

Wrtoro o pasgeny 4

11

Paspgen 5. KomnbrorepHbie MoAe/Iu JMHAMU4YECKOr0 pa3spyLlieHus.

N3yueHne BONpOCOB KOMITBIOTEPHBIX MOJesieit
TUHAMUYECKOTO pa3pyIIeHusl.

N3yueHue TeopeTHyeckoro marepuana Tem jekiui 11, 12,
13.

OdopmsieHue 1 3alUTa OMaIIHero 3agaHus Ne 3.

A. b. KaninyH, E. M. Mopo30B,
M. A. OndepbeBa. . ANSYS B
pykax uskeHepa: M.: YPCC,
2003 (6-7)
H. P. TypkuHa. .
IIpoekTupoBaHue B cpesie
SolidWorks: CIT6.BT'TY
"BOEHMEX" nwm. []. ®.
YctuHOBa, 2017 (1-2)

. A. ®énopos. . PacuétHo-
aHa/IUTHUUeCKOe COTIPOBOXKeHHUe
TPOEKTHO-KOHCTPYKTOPCKUX
pabot: CII6.BI'TY "BOEHMEX"
uM. [1. . YcruHosa, 2015 (11)

Wrtoro no pasgeny 5

12

13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEMATHUYECKUE 1 KOMIIbBIOTEPHBIE MOJEJIV [IPOYHOCTU U MEXAHWKU PA3PYIIIEHHUSA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e JOMalllHee 3aJjaHueE;

e BONPOCHI K AndepeHIPOBaHHOMY 3aueTy;
* TeCT;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

JomaiHee 3aiaHue

IomarHee 3ajaHre opOpPMIISETCS B 3/IEKTPOHHOM BH/IE B TEKCTOBOM, rpaUueCcKoM peZlakKTopax U
COZIEP)XUT OCHOBHOM BU/], UEPTEX JeTad UK y3/1a C He0OXOAUMBIMU Pa3pe3aMU U CeUeHUSMH, BbITTO/THEHHbIH
B cooTBeTCcTBHM ¢ TpeboBanussmMu ECK]I. Copepskanue: ¢ [13-1 npeacrasiseT coboii onucaHre BbIOpaHHOTO
oObekTa u 1o opme cooTBeTcTByeT pedepary; * [13-2 — 310 pacueTHO-rpaduyeckasi pabora (TIpoJorKeHue
[03-1), BbITIOJTHEHHAS C UCIIO/Ib30BaHWEeM OfHOM 13 rporpamMm SolidWorks, ANSY'S w/wiu ux raketos; * [13-3
000011]aeT NpepIAyIIUe ABa 3aaHUs], IB/ISETCSA Pe3y/IbTaT MPAKTHUeCKOTO IPUMeHEeHUsT TEOPUH U3ydaeMoi
mucturinabL. OgopmieHHOe 13 He MOXKET ObITh TPUHATO U MOJJIEXUT JOPAOOTKE B C/TyYae: * OTCYTCTBUS
HEOOXO/IMMBIX Pa3/e/ioB; * OTCYTCTBHSI HEOOXOAUMOro rpadruecKoro MaTepyaa; * HEKOPPEKTHO
BBIMOJTHEHHBIX PACUETOB W/ OMTUCAHUS MTPOOIEMBI.
Kputepuu. Ilpuem /3 npoxoaut B hhopMe J0K/Ia/ia CTY[EHTa 0 BLITOJTHEHHOM paboTe U OTBETOB Ha BOIPOCHI
TriperiofiaBaresisi o TeMe 3aganusi. KonvyectBo Borpocos ot 3 g0 5. Ecu odopmienHoe 13 (oTueT)
CBU/IETEIbCTBYET O TIPABWJILHOM BBITIOJTHEHWY PACUeTOB U B X0/l 3allUThI CTY/IEHT JaeT He MeHee 2
MPaBU/ILHBIX OTBETOB Ha 3 33/]aHHBIX TMPETo/iaBaTe/ieM BOTIpoca (MU He MeHee 3 TPaBU/IbHBIX OTBETOB Ha 5
3a/laHHBIX BOMPOCOB) — J13 pU3HAETCS BLIMOJTHEHHBIM.

Bonpocs! k guddepeHpoBaHHOMY 3aueTy
Bomnpocs! pacrionoxensl B YMK IUCLUTIIAHBL.

Tect

TecToBble Borpockl (0 10) nmpuBogsaTcs B DMMOC Moodle, a Takxke comep>katbesi B YMK.
O11eHMBaIOTCSI COBOKYITHOCTBIO TIPaBU/IBHBIX OTBETOB B aBTOMaTUUECKOM peXXHMe. Y Yall[uiics MeeT TIpaBo Ha
KOPPEKTHUPOBKY OIIeHKH OUHO.

JuddepennupoBaHHbIil 3a4eT

OuddepenipoBaHHbBIN 3a4eT ITPOBOAUTCSA B (hopMe oTBeTa Ha 10 TeCTOBBIX BOITPOCOB.
HuddepeH1poBaHHbIN 3a4eT NPU3HAETCS CIaHHBIM TIPH IIPaBU/IbHBIX OTBETAax Ha He MeHee 6 13 10 TeCTOBbIX
BOIIPOCOB U "HEY/I0B/IeTBOPUTE/ILHO" TIPU OTBeTax Ha 5 U MeHee BOIpocoB. OLjeHKa ciauu
IuddepeHLIMPOBaHHOTO 3aueTa MPOU3BOAUTCS 1pU BeinoaHeHnH 100% KOHTPOJIBHBIX MEPONPUSITHH 110
ClielytOIIUM KpUTEPUSIM:
* [IpY NIPaBWIbHBIX OTBeTax Ha 6 u3 10 TeCTOBBIX BOMPOCOB: BLICTABJISETCS OL|eHKa «3auTeHO-
YAOBIETBOPUTE/ILHOY;
* [IpY NIPAaBUJIBHBIX OTBeTax Ha 7-8 u3 10 TeCTOBBIX BONPOCOB: BBICTAB/ISETCS OLjeHKA «3a4TeHO-XOPOILOo»,
* [P NIPaBUILHBIX OTBeTax Ha 9-10 u3 10 TeCTOBBLIX BOIIPOCOB: BLICTAB/IACTCS OL|EHKA «3a4TeHO-OT/IMYHO».
Yuamuiics MeeT NpaBO Ha KOPPEKTUPOBKY OLIEHKH OUHO.

14



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. HomariHee 3asaHue,

4 8 Maremaruueckue MojeIu 19 8 4 4 1 20 Bomnpoce! K
MeXaHMKH CIJIOIIHBIX nrbdepeHIPOBaHHOMY
cpen. 3a4eTy

[JomalliHee 3aaHue,
Paspen 2. Bormpocs! K

4 8 |Maremarnueckue mogem | 21 | 10 5 5 11 20  |muddepeHLIPOBAaHHOMY
KpHTepHeB NPOYHOCTH. 3a4ery,

Tect
Pazpgen 3. O630p 3aKoHOB [JomMaitiHee 3asiaHue,

4 g |MOBEJeHNA MaTepHana, 21 | 10 5 5 1 20 Bomnpocsr k
peanu3yeMbIX nubbepeHIIPOBaHHOMY
nporpammoi ANSYS. 3aueTy

JomalliHee 3aiaHue,
Paspen 4. Bompocs! K

4 8 |Maremarnueckue mogenu | 23 | 12 6 6 11 20 |muddepeHIIIPOBaHHOMY

MeXaHMKH TPeIlyH. 3a4ery,
Tect
Pa3zgen 5. KomnbroTepHbie 'HOM%H;geZEEFEHHe’
4 8 |Mojenu JMHAMHYECKOro 24 | 12 6 6 12 20 P
nubdepeHIIPOBaHHOMY
paspylieHus.
3a4eTy
Bcero 3a 8 cemectp 108 | 52 | 26 26 56 100
Bcero mo AuCIUILUIHHE 108 | 52 | 26 26 56 100
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Kputepuu oneHuBaHus

IICK-7.4

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Bonpocbl omKkpbimozo muna:
Cyl1iecTByeT 3aBUCUMOCTb HalpsDKeHUH HOPMaJIbHOTO OTPbIBa Y MeTaslJIoB U CI/IaBOB OT

a) OT OTHOCHTEJILHOTO CY)KeHHUSI TIOLA/[U MTOTIePeUYHOT0 CeUeHHs CTaHAapTHOTO obpasiia
TIPY €ro pa3pbiBe U OT Tpefiesia MPOYHOCTU MaTepuara.

0) OT MPUHSTHIX Pa3MePOB U (POPMBI CTaHAaPTHOTO 00pa3iia, UCIILITAHHOTO Ha Pa3phIB, U
OT TIpefiesia TeKyueCTH MaTepHaria.

B) OT TBEp/IOCTH MaTepHasia B 30He pa3pyIIeHus ¥ 0T Ko3(hGhUIMeHTa UHTEHCUBHOCTH
nIedhopMariuii.

I') OT pa3Mepa I/IaCTUYeCKOM 30HbI B BEPIIMHE TPELUHBI M OT BSISKOCTH Pa3pyLLeHMUsI.

B Mexanuke paspyiienus nonpaska VIpBrHa Ha IJIaCTUYeCKYIO 30HY Y BEePILIUHbI
TPeLLUHbI BBOLUTCS C LIeJIBIO ...

a) yTOUHEHWsI KpUTHUECKUX HArpy30K [ TeJl C TPeIUHaMU U Jijis 0/iee TOYHOTO
HaXOK/IeHUS BSI3KOCTH pa3pyiienus Kc 1o pe3ysbpratamM UCTIBITAHUN 06pasiioB ¢
TpeLMHAMU.

0) Oosiee TOUHOrO OMpezie/IeHKsT pa3Mepa IJIaCTHUeCKOM 30HbI, HabJFO[aeMol pr
TIOCKOM HarpsDKeHHOM COCTOSIHUM.

B) 60Jiee TOUHOTO OMpe/ie/IeHHst MHTEHCHBHOCTH JiehopMarivii IIpy TJI0CKOM
HarpsHKeHHOM COCTOSTHUM.

T) C Lle/lb0 YyTouHeHus K03 dulieHTa KOHLIEHTPALIUM HarpsbKeHUH y KpyTJioro
OTBEpCTHS TIPU YTIPYTO-TilacTUueCKOM JehOpMHUPOBaHWUY 30HbI KOHLIEHTPAl[|H.

[pu ucronb30BaHUY TIPUHLIUIIA CYTIEPIIO3ULIUU [I7Isl ONTMCAHUS YIIPYTOro HarlpshKeHHO-
IechOpMHPOBAHHOE COCTOSIHYSI B OKPECTHOCTH BEPILMHbBI TPEIIUHBI 00Iero Buza
MIPUHUMAIOTCSI BO BHUMaHUe CleAyole BU/bl TPellyH. ..

a) TpelrHA HOPMaJ/IbHOT'O OTPBIBA, TPEILIWHA TIOIME€PEUYHOro (H}IOCKOI‘O) CABUI'a, TDEIIWHA
MpoA0J/JIbHOI'O (aHTI/Il'[JIOCKOFO) CABUIA.

0) KpaeBasi TpellMHa U L|eHTpa/ibHas TPeIIyHa.
B) CKBO3Hasl U [10BePXHOCTHasl Tpell1Ha.

I') TpeljiHa KacaTeIbHOTO OTPhIBa; TPelMHa HOPMa/TbHOTO C/IBUTa; TPeljiHa
TIPO/IO/ILHOTO OTPbIBA.

B uem u3mMepsieTcst oTK/I0HeHHe (OpPMbI KojiebaHHi 0T HauaIbHOTO MTOJIOXKEHHS TeJia Py
CODOCTBeHHBIX KOj1ebaHuax?

N3mepsieTca s .....

1. B pagnanax u meTpax

2. B equHuLIax JUHBI (MeTpax)

3. B MuuMMeTpax Uiy CaHTUMeTpax

4. B yCc/0BHBIX eJUHUIIAX AJIMHBI (MeTpax), HAlJeHHBIX C TOUHOCTBIO ZI0 TIPOM3BOIBHOM
[OCTOSIHHOMN

CBs13b MeX/y BHeIIIHeH cuiok P, meiicTByolieii Ha o6pasel] ¢ TpelyuHON AJTUHbI L
MOXXET 1300paXkaThCs B BH/Ie KDUTUUECKOH TUarpaMMbl Harpy>keHus1. Il yCTOMUMBOM
TPEIIUHBI Ha 9TOU iMarpaMMe HabmIoIaeTcs. . .

a) Bo3pacrarolijasi 3aBUCUMOCTb Harpy3Ku P oT ayuHb L .
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

0) yMeHbIIleHWe Harpy3ku P mipu pocte fyvHbI L .

B) Ha/IMUMeE YUYaCTKa JUarpamMMbl, Ha KOTOPOM HabO/r0jaeTcst KojiebaTe IbHBIN XapakTep
W3MeHeHus1 Harpy3ku P npu pocte auHb! L .

I') Ha/IMuYKe y4acTKa AriarpaMMbl, Ha KOTOPOM Hab/r0AaeTcst MeJjjieHHbIM POCT AJIMHbI L
TIpU CHWKEHUU Harpy3ku P .

CUOBO 1 3HEpreTHUeCKUI KPUTEPUH pa3pyLIeHus SKBUBA/IEHTHBI TOJBKO. . .
a) B paMKax JIMHeHOW MeXaHWKU pa3pylleHus;

0) Tpy MCIT0/Ib30BAHUY METO/I0B HETMHEHHON MEeXaHUKU Pa3pyIIeHuUs;

B) B paMKax peLIeHHs CTaTHueCKHX 3a/ay;

') B PaMKax pellieHus JUHaAMA4YeCKUX 3a7ad.

Mei/ieHHBIN JOKPUTUYECKUH POCT TPeLHbI 00HAPY>KUBAETCS Ha KPUTUYECKOH
JMiarpaMMe Harpy>keHust o0pasija ¢ TPelUHOM, H3rOTOBIEHHOTO H3. ..

a) TIaCTUYHOTO MaTepHaa;
6) MaTepuara, CKIOHHOTO K XPYIIKUM Pa3pyIlIeHHsIM;
B) BBICOKOIIPOYHOM CTaJIH;

I') Marepuasa C BbICOKOI TBePJOCThIO.

Pemtenue crucTeMbl IMHEMHBIX areOpanueckux ypaeHeHnud Buza [A]J{X}={R}, rme [A]
— MarpuLa Ko3¢pPULIMeHTOB CUCTeMbl ypaBHeHUH Tiopsiika MxM; {R} — BeKkTop npaBbIx
yacTell cucteMbl pasMepoM 1xN BBINOHAETCS METOZOM ........

1. -HaXOXKJjeHUS KOCOCUMMETPHUYHON MaTpuLibl [A]
2. -MICK/TIOUeHHsI C BHIODOPOM I7IaBHOTO 7ieMeHTa Matpuiibl (I'aycca)
3. -UTepaLMOHHOTO UCKJIIOUeHUsI CTPOK U CTOJIOLI0B MaTpULIbI

4. - pa3noxeHUs1 MaTpULlbl [A] Ha MHOXKUTE/TH 110 METOAY KBa/IpaTHBIX KOPHEH
XoJielKoro
J- unrerpan (uuTerpan YepenaHoBa-Patica) Ha3bIBatOT MHBAPUAHTHBIM TIOTOMY, UTO ...

a) OH He 3aBUCHUT OT KOHTYPa UHTEeIPUPOBaHUSI, OXBATHIBAIOIIET0 BEPIINHY TPEIIHbI;
0) OH He 3aBUCHUT OT OPMBI TPEL[UHBI;
B) OH He 3aBUCHT OT JJIMHBI TPELUHBI;

T') OH He 3aBUCHUT OT YIIPYTUX MTOCTOSIHHBIX MaTepuaa
Kaxkast vHpopManysi TpebyeTtcst 71t OLIEHKH Je)OPMUPOBaHUST KOHCTPYKLN?

1. ITone pacnpenenenus AedhopMaliiii C ypPOBHSIMU W30/UHUN
2. MuHHMasbHOe TiepeMellieHre ToUeK 37ieMeHTa KOHCTPYKLUH
3. YpoBeHb AedopMaliium MIacTUIHOCTH

4. [TonoxkeHre TOUEK C MaKCUMaJIbHBIMU 3HAYeHHSIMU T1epeMelLleHnH

Bonpocbl 3akpbimozo muna:

XapaKTepHUCTUKOW M0JIsl HalPsSPKEHUH B MaJIOl OKPeCTHOCTH BEpLIMHbBI TPELLVHEI B

JIMHENHOM MeXaHWKe pa3pyLlieHus sB/seTcs Ko3hduLeHT

HanpshKeHUH

V30/11HMM OTHOLIEHUS M/M Ha [ie()OPMHUPOBAHHOM 3JIeMEHTe TIOKa3bIBatoT
nedopMaliio KOHCTPYKIUU?

KoppekTHbili yueT reoMeTpruueCckor HeIMHEMHOCTH 3aZiad TeOPUU yIIPYTOCTH,

Kacaromuxcst 0co0eHHOCTel paciipeZie/ieHus HalpsDKeHWH Y BepILIMHbI TPeLYHEI,

TIPUBOJUT K BBIBOZY O CUHTY/SIpPHOCTH HarlpsyKeHU;
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Ne 4 YpaBHenust metozia KoHeuHbIX 37eMeHTOB [K]{R}={Q} BkitouaeT {Q} — BeKTOp
Y37I0BBIX TEIJIOBLIX HArpy30K, Toraa {R}-BekTop u marpuna [K]-
K03 dULEeHTOB

Ne 5 OCHOBHOWM MTPUYUHOM YCTa/IOCTHOTO KOHTAKTHOTO Pa3pYIIeHUS SIB/ISIETCS
JeliCTBYe KOHTAKTHBIX HallpsDKeHH;

Ne 6 IMog sxkBUBasIeHTHLIM (TIPHBEIEHHBIM) HaTPSDKEHHEM TP CJIOXKHOM HarpsKeHHOM
COCTOSTHUM CJief[yeT TIOHUMaTh KOTOpOe C/IeilyeT CO3/aTh B PacTSHYTOM
(ckarom) obpasiie, UTOOLI OHO COOTBETCTBOBAJIO HATPSDKEHUIO CIIOKHOTO
HarpsHKeHHOTO COCTOSIHUSI B MOMEHT pa3pylleHust

Ne 7 YpaBHeHUs CTaTUKU MeTofia KoHeuHbIX 3/ieMeHToB [K]{D}={P} BxmouaeT marpuiyy [K]
K03 dUITIeHTOB , {P} — BeKkTOp y3/10BBIX Harpy3ok (cum), {D}-BekTop
repeMeleHri

Ne 8 AcrMMeTpuUs 1UK/Ia Harpy>KeHUsI BMsieT Ha TIOPOroBoe 3HaueHue Ko3dduiieHTa

MHTEHCHBHOCTH HaNPsDKEHHH U CKOPOCTh POCTa TPeLIH TakuM 06pa3om, 4To C
yBe/MUeHreM aCHMMETPHH HarpykKeHHs C Tipeo0iajilaHieM pacTshKeHHUst
MOpOroBoe 3HaueHne Ko3(uirieHTa UHTEHCUBHOCTH HANpsDKEHWH U BO3pacTaeT
CKOPOCTb pPOCTa TPeLHbI

Ne 9 Pemenus Murmmca — Konocosa u JIx. VipBuHa 3a7jau 0 paBHOMEPHO pacTsAriBaeMoin
IJIOCKOCTH C TPEeLIUHON OIUCHIBAIOT pacripe/ie/ieHus HarpsbKeHnH B
OKPeCTHOCTH BepIINHBI TPelLHbI

Ne 10 2KecTkocTb — 3T0 criocoOHOCTE Tesia POCTY Harpysok, V3MeHeHUH

(HUAMH) MCXOAHOM (hOPMBI M pa3MepoB
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