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JIUCT COI'JZTACOBAHUA
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IIporpammy cocraBuUIu:
Kadenpa E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA

CannavkoB Bragumup AHTOHOBUY, ZI.T.H., JOLIEHT, 3aBeyrouii Kadeapoit
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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(I)ECCI/IOHaJ'IbeIe 3HaHUA [OJ/1d pelleHusa WH)XXeHePHbIX 3aJa4

IICK-2 — cr1ocobHOCTh AE€MOHCTPHUPOBATE 3HAHHWE METOAOB IMPOEKTUPOBAHUA dABTOMATHUUYECKOI'O OpPYXHS W BCEX 3JIEMEHTOB
CTPEJIKOBO-ITYLLIEUHOI'O BOOPY>K€HUA

@DOpMHPOBaHUIO KOMIIETEHIIUH CTY)KUT JOCTIDKEHHE C/Ie/[YIOIIUX pe3y/IbTaToB 00pa3oBaHus:
OIIK-2

3HAHUA:

MPOGUIBHBIX Pa3feioB MaTeMaTHYeCKUX U eCTECTBEHHBIX JUCLIUIUIAH (Moay/eit);;

YMeHus:

TPOBOJWTH CHCTEMHBIH aHAnW3 [esATeJbHOCTH OpraHU3aliud U ee COCTAB/SIOLIMX, HCIO/b3ysl KOMITbIOTePHbIN
VHCTPYMEHTApHii; ornpefensTb MeToibl cbopa wuHpopMmaimy, crnocobsl W BHJ ee IpeJCTaBleHHUs, MPHUMeEHssI COBPeMeHHOe
mporpamMMHoe obecrieyeHue;;

HABbIKU:

TIPYIMEHSITh CTaHJAPTHI ¥ PeKOMeH/JaliiH Jy1s1 00pabOTKY pe3y/bTaToB H3MepeHHH;.

IICK-2

3HAHUA:

OCHOBHBIX TIOHSITUS W METOJOB B 00/aCTH eCTeCTBeHHbIX HAyK M MaTeMaTWK{d [is  YCIIeLIHOTO BbINOJHEHHUS
ripodeccroHaNbHOMN JlesiTeTbHOCTH;

YMeHUSI:
B/aJieeT HaBbIKaMK cOOpa, aHa/IN3a, CUCTeMAaTU3aLy U 000011IeH ST HeOOXOAUMBIX JAHHBIX [JIs1 MaTeMaTHueCKOH TOCTaHOBKU

n penieHusa HpO(l)ECCI/IOHa]IbHI)IX 3a4a4; 06pa6EITI)IBaeT pe3ynbTaTbl paCyeTHbIX W 3KCIIepUMEHTA/IbHbIX [JaHHBIX BepPOATHOCTHO-
CTaTUCTUUECKHUMU MeTO4aMU;

HaBBIKWU:

OCyLIeCTB/IdeT BbI60p 0a30BEIX (bI/BI/I‘IeCKI/IX " XUMHUYECKUX 3aKOHOB /1 pelieHud 3a4a4 HpO(l)ECCHOHaHLHOﬁ AeATe/IbHOCTH;,

YMeHus1:
06pabarkiBaTh pe3y/bTaThl PACYETHBIX U FKCIIePUMEHTA/IBHBIX JAHHBIX BEPOSATHOCTHO-CTATUCTUYE CKUMH METOJAMH;;

HAebIKU:
OCyLIeCTBJIATb BbI60p 6a30BbIX CIJI/I3I/ILIECKI/IX Y XUMUUYECKUX 3dKOHOB [JId pellieHusa 3a4a4 HpO(bECCI/IOHaJ'ILHOI‘/JI AedaTe/IbHOCTH;.
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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

HaumeHoBaHue Pa3fie/ioB M JUAAKTHYECKHX e/JHHUIL]

KYPC
CEMECTP

BCEI'O

AyauTOpHBIE 3aHATHSA
B KOHTaKTHOH (hopme

BCETO

JleKuuu

IIpakTHUeckHe

3aHATHA

CamocTonATebHas
paboTa cTyjeHToB

Dopmupyemas
KoMmmneTreHuusi, %

OIIK-2

IICK-2

Paspen 1. Begenne. 1.1. PasBuTHe BBIUMC/IUTE/ILHONH MeXaHUKN. BBIUMC/IUTE/TbHBIN SKCIIEPUMEHT.
2 3 1.2. OcHOBHBbIe 3Tarlbl BLIYMC/IUTe/ILHOTO IKCIIepMMeHTa M MaTeMaTH4eCKoro MojieiipoBanus. 1.3.
Pacuet rno6anbHbIX sBeHuit. [TakeTbl MPUKIaHbIX porpamm. YesoBeueckuii hakTop nmm
OCHOBHbIe TPeOOBaHMS K HHAMBUAYYMY.

IS

10

Paspen 2. OnpepeeHna MexaHHKH. 2.1. BBoiHble MaTtemaTiueckue cBegeHus. [TonsTue
orpe/ie/IleHHOT0 MHTerpasa. ['eoMeTpuuecKye XapaKTepUCTUKH ceueHUi. 2.2. du3nyuecKye CBOHCTBa

HarpsDKeHNH.

MarepuanoB. OmbIThl Ha pacTsbkeHHe-cxatve. TeH3oMeTprpoBaHue. [ToHATHE O 0MyCKaeMoM

31 9 5 4 22 25

25

Paspen 3. Ananu3 0 u aed

dopmup 0 COCTOSIHHSI CTepI)KHeH Ha 0CHOBe
THIIOTe3BI IIOCKUX cedeHMit. 3.1. OceBoe pacTsukeHne-ckartre. Capur. Kpyuenne. ITnockuit
ronepeyuHblii U3rub. 3.2.BHyTpeHHHe yCUIMs, HanpsDKeHust, epemeltienust. [TuddepenipansHoe
3! TPO/IO/ILHOM OCH M30THYTO#H 6a/TKu ¥ ero MHTerpupoBaHue.

40 10 5 5 30 20

20

Paspen 4. Tenszop i. I

YIIPYTOCTH.

4.1. YcnoBue Ha OBePXHOCTH TeJa.
"YpaBHenus paBHOBecHs. TeH30p MasbIx Aeopmariuii. 4.2. [eomeTpiueckyie ypaBHeHHS TEOPHI 20 8 4 4 12 30

30

Bcero 3a 3 cemecTp

108 34 17 17 74 100

100

Bcero nmo JuCHuNInHe

108 34 17 17 74 100

100

3.2. AyAMTOPHBIH NPAKTHKYM

Ne Homep u HauMeHOBaHMe
pasjesa AMCIMILIMHBI

Tema NPaKTHYeCKOro 3aHATUA

Oo0bem,

aya.
YyacoB

1 |Pa3zgen 1. BeneHue.

1.1. Pa3BuTHe BBIUMCINUTENbHON MEXaHUKY. BbIUMC/IUTEbHBIA SKCIIePUMEHT. 1.2.
OcCHOBHBI€e 3Tarbl BBIYUCIUTENBHOIO 3KCIIepUMeHTa U MaTeMaTH4yeCKOro
MopenupoBanus. 1.3. Pacuet riobabHBIX siB/IeHUH. T1akeThbl MPUK/IaZHBIX
niporpamM. YestoBeueckuii (pakTop WM OCHOBHBIE TpeOOBaHMS K MHAUBHAYYMY.

Paspen 2. Onpepenenus
MeXaHHKHU.
HaripsbkeHue.

2.1 BeogHble MaTeMaTuueckue cBefieHus1. OnpefiesieHHbII UHTerpasl.
TeoMeTpUuecKre XapaKTepUCTUKU ceueHUi. 2.2 du3nyeckre CBONCTBA
MarepuanoB. OIBITHl HAa pacTsbKeHUe-ckaThe. TeH3oMeTpupoBaHue. [lonyckaemoe

Pa3pen 3. Ananu3
Harps>KeHHOT0 U

3 |medopMHpPOBAHHOTO COCTOSTHHUS
CTep)KHel Ha OCHOBe T'MIOTe3bl
MIOCKUX CeYeHHH.

3.1 OceBoe pacTtsbkeHHe-ckatue. Kpyuenue. 3.2 OnpefiesieHue nepeMeleHU Ipy
TJIOCKOM TOTIepeyHoM u3rube 6asok.

Paszgen 4. TeH30p HarpsyKeHHUH.
['1aBHbIE HAMPSDKEHMUSI.

4.1 YcnoBre Ha ITOBEPXHOCTH Tesla. YpaBHeHHUsI paBHOBeCusl. TeH30p MajibIxX
nedopmaryii. 4.2 'eomeTpuueckye ypaBHeHHs! TEOPUM YIIPYTOCTH.

Bcero 3a 3 cemectp

17

3.3. CamocrosTensHasi pabora crygenra (CPC)

Homep U HAUMEHOBaHHe pa3/jiesjia JUCIUITI/IUHbI

Copep:xkaHue yueOHOro 3afaHust

O0bem,
4acoB

1 |Pa3gen 1. Beesenue.

VI3yueHue rpe/yCMOTPEHHBIX MTPOrpaMMOLi
[UIAKTHUECKUX eJUHHL] TI0 KOHCIIEKTaM JIEKL[UH 1
peKkoMeH/[yeMoii iuTepaType

10

Pazpen 2. OnpepenieHrst MeXaHUKU.

V3yueHuie peyCMOTPEHHBIX ITPOTPAMMO
IUIAKTUUeCKUX eJUHUL] 110 KOHCTIEKTaM JIeKIUH 1
DEKOMeH/[yeMOii iuTeparype

Ornpe/iesieHrie BHYTPEHHUX CU/IOBBIX (DaKTOPOB B
TIOTIEPEYHOM CeueHHH 6pyca MpU MPOCTOM HarpyKeHHH.
(PTP Nel)

18

CEeUeHUH.

4 |Pazgen 3. AHa/IM3 HaMPSDKEHHOTO U 1e()OPMUPOBAHHOTO
COCTOSITHUSA CTEp)KHQI)i Ha OCHOBe I'MI10Te3bl IJIOCKHUX

Vi3yueHue rpe/iyCMOTPeHHBIX [TPOrpaMMOit
JUJAKTUUECKUX e/JMHUL] TI0 KOHCIIEKTaM JIeKLH U
peKOMeH/[yeMOii TuTeparype

11

OrnpezienieHrie reOMeTPUYeCKUX XapaKTePUCTHK
TioriepeyuHbIx ceueHnii crepkaeit. (PI'P Ne2)

19

Pasgen 4. Tensop HanpspkeHU. [71aBHbIe HaNpsyKeHUSI.

W3yueHvie mpeyCMOTPEHHBIX TPOrPaMMO#i
JUIaKTUUeCKUX eJUHHL] 110 KOHCTIeKTaM JIeKLUi 1
peKoMeH/[yeMO¥ JIuTepaType

PacueT Ha IPOYHOCTB U TIPOBEPKA JKECTKOCTH CTaTUYeCKU
orpezieuMbIX 6ao0K (PT'P Ne3)

Bcero 3a 3 cemecTp

74

6
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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.

25805




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.

JuctyniiHa HatesleHa Ha popMHpoBaHHe KoMnemeHyull:
OIIK-2 criocobHOCTh CaMOCTOATENbHO TIPUMEHSTh NpHOOpeTeHHBle MaTeMaTHUecKye, eCTeCTBeHHOHAyuUHble, COL[MaIbHO-
5KOHOMHUeCcKHe U podecCUOHaIbHbIe 3HAHUS /1 pellleHHs] MHKeHepHBIX 3a/iay;
IICK-2 criocoOHOCTh IeMOHCTPHPOBATh 3HAHME MeTOJOB IPOEKTHPOBAHHsI aBTOMaTHUeCKOI0 OPY)KUSI U BCeX 3/IeMEHTOB CTPe/IKOBO-
ITyLIEYHOTO BOOPYKEHMSI.

CopepkaHve JUCLMIUIMHBI OXBAThIBaeT KPYI BOMPOCOB, CBS3aHHBIX C C MaTeMaTHUKOH, (U3MKOH, TeopeTHUYeCKOH MeXaHUKOM,
MaTepuasioBe/IeHHeM U CJIY>)KUT OCHOBOW /Il OCBOEHHsI JMCLUIUIMH, KaK TeOpHUs MIaCTUYHOCTH, 00paboTKa MeTa/uioB JaBieHUeM,
TEXHOJIOTHsSI KOBKH, JIICTOBOM U OOBEMHOHM IUTaMIIOBKHM, OCHOBBI IIPOEKTHMPOBAHMSI TEXHOJOTHMUYECKHX IIPOLeCCOB XOJIOJHON
LITaMITOBKH, BBITSDKKH U T.I1.

ITporpaMmoii AUCLMIIMHBI IPeAyCMOTPEHBI Cle[yHolijiie BUABI KOHTPOJIA:

TeKyLyi KOHTPO/Ib YCIIeBaeMOCTH CTYAEHTOB IIPOBOJUTCS B AUCKPETHbIe BpeMeHHble HHTepBaslbl B C/IeYIOLMX (hopMax:
e JuarHocTHYeckas pabora;
e BOIIPOCHI /71 TEKYIIIEr0 KOHTPOJIS;
e pacueTHo-rpacuueckas pabora;
e KOHTPOJIb I0CEIjaeMOCTH;
e BOMpPOCH] K AU depeHIIMPOBAHHOMY 3aueTy.

IIpomexxyTouHas arTecTanys IpoBOAUTCS B opMax:
e nuddepeHIPOBaHHBIN 3aueT.

OO61L1as TpyJOeMKOCTb OCBOEHHS AUCLIMIUIMHEI cocTaBnsieT 3 3.e., 108 u. TIporpaMMoii JUCLMIINHEI TIPeAYCMOTPEHBI JIEKLIOHHbIE
3aHsTHs (17 4.), mpakThueckue 3aHaTus (17 4.), camocrosiTesibHasi paboTta crygeHTa (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
11 25805



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

HaumeHoBaHue pa3jiesioB U
JMUAAKTHYECKUX eJUHHULY

BCEI'O

AyputopHbIe
3aHATHUSA B
KOHTaKTHO# ¢opme

BCET'O
Jlekuum
IIpakTHyeckue
3aHATUA

CamocTrosTe/ILHasA
pabora cTyaeHTOB

dopmupyemas
KommeTeHIus, %

IICK-2

HAMMEHOBAHUE
OIIEHOYHOI'O CPE/JICTBA

Pa3pen 1. Beegenue.

17

Boripocs! Aj1s1 TeKy1ero
KOHTPOJISt

Paspen 2. OnpepesieHNs MeXaHUKH.

31

22

25

PacuetHo-rpaduyeckast
pabora,
Bormpockl /st TEKYILEero
KOHTPOJIS

Paspen 3. AHa/1u3 HaNPsHKEHHOTO U
AedopMHPOBaHHOIO COCTOSAHUSA
cTep)kHeil Ha 0CHOBe THIIOTe3bI
IUIOCKUX CedeHHil.

40

10 5 5

30

20

20

PacyerHo-rpadmueckas
pabora,
Borpocs! fj14 TeKy1ero
KOHTPOJIS

Pazgen 4. TeH30p HanpsUKeHUH.
I'naBHBIe HaNpsKeHUs.

20

12

30

30

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

Bcero 3a 3 cemecTp

108

34 17 17

74

100

100

Bcero no gucouImMHe

108

34 17 17

74

100

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 IMpuHUMI , YTBEP)KJAeT, UTO pe3y/bTaT AeHCTBUS CUCTeMbI CHJI paBeH CyMMe pe3y/bTaToB AeHCTBUIA KaX oM
CHJIbI B OTJ€/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)
IICK-2
Bonpocbl omkpbimozo muna:
Nel Mogenu MaTepuana B pacyeTax Ha ITPOYHOCTHYIO HAZIeXKHOCTD AeTau (3/leMeHTa KOHCTPYKLIMH ) TIPUHSITO
CUMUTATh ...

1. -CIUIOIIHBIMU, OJHOPOJHBIMH, U30TPOIHBIMH U JIMHEUHO-YTIPYTUMU
2. -TIPOYHBIMU U YIIPYTUMHU
3. -XpYNKHUMHU 1 U/Iea/IbHO YIIPYTUMU

4. -NIaCTUYHBIMU U U30TPOIHBIMU
Ne 2 UyryH U cTanb — MaTepyasl ...

1. -u30TpOIHEIE
2. -BA3KOyTIpyrye
3. -aHU30TPOIHbIE

4. -HeOZIHOPOJHbIE
Ne 3 Kakast 13 HiKerepeurc/IeHHbIX BeJIMUMH UCTI0/b3YeTCsl TIPY HaXOXK/JeHUH U3MeHeHHs [IIMHbI CTePyKHS?

1. -KosddurmeHT 06beMHOr0 paciiupeHust
2. -Mogyns FOnra
3. -Koadduupenr ITyaccona

4. -Mopynb caBura

Ne 4 Haubornbliiee ycioBHOE HarpsbkeHHe, KOTOPOe BbIZepKUBaeT 00pa3el] MpH Harpy)kKeH!H 10 pa3pyLieHus],
Ha3bIBAeTCS:

1. -npefienoM TeKy4ecTu
2. -TIpe/ieJIoM MPONOPLMOHAIEHOCTH
3. -TIpefie/ioM yrpyrocTu

4. -nipefieI0M MPOYHOCTH
Ne 5 [17151 uero BBITIONHSIETCS KperyieHue kopryca ? [Inist obecrieueHust:

1. Bo3MOXXHOTrO JBW>KEeHUSI KOHCTPYKLIUU
2. Harpy>xeHusl TIOBepXHOCTHBIMU CH/IaMU KOpITyCa
3. HenoABWKHOCTH KOpIlyca B IPOCTPaHCTBe

4. BO3MO)XHOCTH NTPUMeHeHUs] ypaBHEHUM CTaTHUeCcKOro paBHOBECHS

Ne 6 HaxoskzieHust BceX COOCTBEHHBIX UHCeN U COOCTBEHHBIX, BEKTOPOB KBa/JJpaTHOH CHIMMETPUYHOM MaTpHLIbI
[A] nopsiika N BBINOHSAETCS C TIOMOLIBIO ...

1. -HaxoK/1eHus1 00paTHOM MaTpulibl [A]
2. —MeTo/a SIkoOU, MpUBeIeHNs] MAaTPULIBI K AWaroHaAbHOMY BUAY
3. -UTepaLMOHHOTO UCK/TFOUEHHs C BLIODOPOM [VIaBHOTO 3/1emMeHTa Matpuisl (Caycca)

4. - pa3nokeHUst MaTpUIIbI [A] Ha MUHODBHI C [TOC/IeYIOUIUM YMHOKEHHEM
Ne 7 KakoBo Ha3HaueHue My¢pT?

[Nepesaua Bpalljaolero MOMeHTa C U3MeHeHreM HarlpaB/ieHHs! BpallieHus;
Iepenaua BpararoLero MOMeHTa MeX/[y COOCHbIMU BajlaMy

VI3sMeHeHMe BeJIMUYMHBI [1epe/jaBaeMoro Bpalljatolljero MOMeHTa;

Co3panue 10MOTHUTE/IEHOM OTOPHI A/1s1 [I/IMHHBIX Ba/IOB.

Iepenaua BpareHus C yBeJMUeHUEM MOLIHOCTH
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B mMogenu dopmbl npu pacueTax IMPOYHOCTHOM Ha/|e)KHOCTH BBOZSAT YIPOLLjeHHe B FeOMETPUIO 371EMEHTOB
KOHCTPYKLIMH, TIPUBOAS MX K CXeMaM ...

-KPUBOTO CTePyKHS WJIM TOHKOCTEHHOH IpyObI
-LLIAPHUPHO-CTEeP>KHEBON CHUCTEMBI ¥ JIOMaHOTo Opyca
-cTepxxHs (bpyca), MIaCTHHKK, 060/IOUKK ¥ MaccHBa (MPOCTPAHCTBEHHOTO TeJa)

-CTepKHEeBOM CHICTeMbI M CTaTU4YeCKU OTIpeZie/TMMON PaMbl
ITnactryeckoii (ocTaTtouHoi) Aedopmaiivieit Ha3piBaeTcst fedopMarivis:

-M3MEHSIIOLLAsICS TTPOTIOPLIMOHA/IBHO BeJIMUKMHE Harpy3Ku
-TIPOJ0JDKArOLLast YBETMUMBATLCS NIOCIIE CHATHS Harpy3Ku
-TI0JIHOCTBIO MCYe3arolljas Noc/le NpeKpalljeHus JAelCTBUS Harpy3Ku

-COXpaHsIoLasics Noc/e peKpallieHust JelCTBYs Harpys3Ku
XapakTepucTHUKa 3T0:

- BEJIMUMHA, OTIPe/Ie/IsIFoLIas TUM TPAHUYHBIX yCIOBUI

- KpUBas, B K&X/I0M TOuKe HOpMasib K KOTOPOI UMeeT XapakTepHUCTHUeCcKoe HarpaBieHne
- HU OJJHO OTIpeie/ieHue He sIB/ISIeTCs] BePHBIM

- BEJIMUMHA, OTIpe/ie/IsIoLast TUTl yPaBHEHUsI

- KpUBasi, B K&XK/|0M TOUKe KOTOPOH KacaTesibHast K Hell IMeeT XapaKTepHCTHUeCKoe HalpaB/ieHHe
Bonpocbl 3akpbimozo muna:

YpaBHeHHs1 MareMaTuueckoi (pr3UKK OMUCHIBAIOT SIBJIEHUS], TPOUCXOASALIME B TEXHUYE CKUX
KOHCTPYKLMSAX?

V30/1MHMM OTHOLLEHUS M/M Ha /le()OpMHUPOBaHHOM 3/1eEMEHTe [10Ka3bIBatoT nedopmaryio
KOHCTpyKLIAU?

CootHomeHus: Kolu CBSI3bIBalOT

CrniocobHOCTh KOHCTPYKLIMM COTIPOTHB/ISITHCS YIIPYTUM Jie)opMariusiM Ha3bIBalOT

TIpuHLMI YTBep’KAAaeT, UTO pe3y/bTaT eHCTBUSI CUCTeMbI CU/I PaBeH CyMMe pe3yJIbTaToB
JleMCTBUI KaXK[,0M CU/IbI B OT/e/IbHOCTU. He3aBUCUMOCTH

Yro Takoe UHJEKC MPY>XKUHbI

3TO OTHOLLIEHUE /I/IUHBI TIPYXKUHBI K CpeJHEMY JUaMeTpy
3JTO OTHOILLIEHHE iMaMeTpa NPOBOIOKH K 11ary BUTKOB
DTO OTHOLLIEHHEe YMC/Ia BUTKOB K I11ary BUTKOB

3DTO OTHOILIEHUe CPeJJHEro JUaMeTpa MPY)KUHbI K AUaMeTpy IIPOBOIOKU

3axoH I'yka nogpasymeBaeT CBSI3b MeXK/y HapsDKeHUsIMU U e opMariisiMu

TIpu uKCNIeHHOM pellleHUH ypaBHeHUH Mar. HU3KMKU UCKoMasi GYHKLIMS B TIpefiesiax UCCieyeMoi
1107{0671aCTH TIPOCTPAHCTBA CPe/ibl 3aMeHsIeTCs IPUO/IKeHHOH anipoKCUMUpYIoLeli GhyHKIMel Tumna
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2x1
B ocHoBe BbIOOpa TakMX anmpOKCUMUPYHOIUX (GYHKIMH /1e)KaT yCI0BHUSL....
1. JuddepeHLipyeMOCTH U HHTET PUPYEMOCTH
2. CoOoTBeTCTBME paBeHCTBa CTelleH! [I0JIMHOMA KO/IMUeCTBY Y3/10B 3/leMeHTa [IPOCTPaHCTBa
3. HenpepbIBHOCTH (YHKLIMI

4. Jlexxar [jBa yC/I0BUSL: JOIYCTUMOCTH Y TIOJTHOTBI.

YpaBHeHHs1 MareMaTuueckor (pr3MKK OMUCHIBAIOT SIBJIEHUS1, TPOVCXOZSALINE B TEXHUUECKHX
KOHCTPYKLIUSIX?

Kakuie HanpspKeHsT BOSHUKAIOT B BUTKAX Pe3b0 KPereXXHbIX U3/1e/THi?
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