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1 lleab u 3a7a4u OCBOEHMSI AU CIIUILIHHBI

Llesib10 OCBOCHUS AUCIUILIMHBI SBIISIETCS: 0OecreueHue MOArOTOBKY KBATU(DUIIMPOBAHHBIX,
KOHKYPEHTOCIIOCOOHBIX CIIEUAINCTOB B OOJACTH HAyYHO-HCCJIEIOBAaTENbCKOW UM HAy4yHO-
M3BICKATENIbCKON JESATENHOCTH, UCTIOIb3YIOIINX MaTEMATUYECKUE METObl U KOMIIbIOTEPHBIE TEX-
HOJIOTMM PEIICHMS Pa3Iu4HbIX 33/1a4 C MCIOJIb30BAHMEM MAaTEMaTUUYECKHX MOJENEN MpOLEeCcCOB U
00bexTOB. [Ipn 0CBOCHMM AUCIUILIMHBI BHIPAOATHIBACTCS KyJIbTypa paboThl CO CHENHUATU3UPOBaH-
HBIM [IPOTPAMMHBIM OO€CleueHUEM: YMeHHEe paboThl ¢ HH()OPMALIMOHHBIMU PECYypCaMu, CO3/1aHue
NPEJCTAaBICHUS O HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHAX KOHEYHO-3JIEMEHTHOTO MOACIHUPOBAHHUS.
[Torydyaemble 3HAHUS JI€KaT B OCHOBE OOpa30BaHMs MEXaHHWKAa U HEOOXOAMMBI JJI MOHUMaHUS U
OCBOEHUS BCEX KYPCOB, CBSI3aHHBIX C PEIICHUEM 33]1a4 MEXaHUKHU CIUIOIIHOM CPEbl.

3agayaMu OCBOEHUS JUCUUILIUHBI SIBIISIOTCS:

— BBIPa0OTKA y CTYZACHTOB TBEP/IbIX HABBHIKOB PAaOOTHI 10 MPUMEHEHUIO COBPEMEHHBIX METO-
JIOB MaTEMAaTUYECKOI'0 U KOMIIBIOTEPHOI0 MOJIETUPOBAHMS;

— [IOHMMaHue KOHEUYHO-3JIEMEHTHON MOJIEIH;

— yMeHHue paboTaTh CO CleUaTbHON U CIPABOYHOM JIUTEPATYPOH.

2 MecTO TMCHMILIMHBI B CTPYKTYpe OCHOBHOW mNpodeccuoHaJIbHON 00pa-
30BaTeJIbHOM NPOrpaMMbl

JlucuuIuInHa OTHOCUTCS K 4acTH OCHOBHOW NpogecCHOHaIbHOM 00pa3oBaTelbHOM Ipo-
rpamMmbl, OPMHUPYEMOH YIaCTHUKAMH 00pa3oBaTEIbHBIX OTHOIICHWH OCHOBHOHM NpOQecCHOHATh-
HOI 00pa30BaTeIbHON POrPAMMBI.

HI/ICHI/IHHI/IHa HU3y4acTCs B 6 CEMCCTPEC.

3 IlepedeHb MIIAHUPYEMBIX Pe3YyJbTATOB 00y4YeHHs MO AUCHUTIIHHE

IlepeuyeHpb MIaHUPYEMBIX PE3yJIbTaTOB OOYUEHUS M0 TUCHMILUIMHE, COOTHECEHHBIX C MJIaHU-
PYEMBIMH pe3yJibTaTaMH OCBOEHHUS OCHOBHOH MpodeccHoHaIbHON 00pa30BaTEIbHON MPOrpaMMbl
(popMupyeMBIMU KOMIETEHLIUSAMH) U UHAMKATOPAaMHU UX JOCTH)KEHUS, YCTAaHOBJICHHBIMH B OOIIeH
XapaKTepUCTHKE OCHOBHOMU MpodeccnoHanbHOM 00pa3oBaTeIbHOM IPOrpaMMbl, TPUBEIEH HUXKE.

B pe3ynbrare ocBO€HUS AUCHUIIIMHBI 00y4YatOIIUICS TOJKEH:

3HaTh:

1) CoBpeMeHHbIE METO/IbI ITPOBE/IEHUS PACYETOB HANPS)KEHHO-1e(OPMUPOBAHHOTO CO-
CTOSIHUSI KOHCTPYKLUH, BKJIOUasi METOJI KOHEUHBIX 3JIeMEHTOB (ko1 kommnereHuu — [1K-2, kon un-
nukaropa — [1K-2.1).

Ymersn:

1) PaGotaTh B makerax MPHKJIAIHBIX MPOTPaMM KOHEYHO-3JIEMEHTHOIO aHayin3a (KO
xkommerenimn — [1K-2, kox naaukaropa — [1K-2.2).

Baapers:

1) PazpaboTkoif KOHEUHO-3JIEMEHTHBIX Mojened (kox xommereHuuu — I1K-2, kox uH-

nukaropa — [1K-2.3).

[TonHbIe HAMMEHOBAaHUS KOMIETEHIIMM M MHIUKATOPOB UX JOCTH)KEHHUS IPEICTaBJICHBI B
o011elt XapakTeprucTUKe OCHOBHOMH NpodeccruoHanbHOM 00pa30BaTeIbHOM MPOrpaMMBl.

4 O0beM U copep:KaHHue TUCIUTINHBI



4.1 O0beM TUCUMILIMHBI, 00beM KOHTAKTHOM U CAMOCTOSITEJIbHO PadoThI

o0y4arouerocss Npu OCBOCHUHN IMCUMILVIMHBI, (POPMBI POMEKYTOYHON aTTECTa-
MU 110 JUCHUILTHHE
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Ounast popma oOydeHHS*

6 13 5 180 32 32 0,25 | 115,75
Hroro - 5 180 32 32 0,25 | 115,75

YcnoBHbIE cokpaieHus: 3 — sk3ameH, 34 — 3auer, /{3 — nuddepeHnnpoBaHHbIi 3aUeT (3a4eT

¢ onenkoii), KII — 3amura kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 ConepskaHue JIEKIIMOHHBIX 3aHATHIA

Ounas ¢popma 00y4eHuUs

Ne Tembl JICKIMOHHBIX 3aHATHH
n/n
6 cemecTp
1 |Haxoxzaenue pyHkuuid opMbl IMHEHHOTO 3JIEMEHTA.
2 |Haxoxnenue pyHKIMHA GopMbl KBaAPATUUHOTO HJIEMEHTA.
3 |[IpuBenenue pacupeaeeHHON MMOCTOSSHHOW HArpy3KH K y3JIaM JIEMEHTa.
4  |IIpuBeneHue pacrpeeIeHHON M0 JIMHEHHOMY 3aKOHY Harpy3KH K y3j1aM 3JIEMeHTa.
5 |Haxoxnenue neopMupoBaHHOTO COCTOSHUS 110 33/1aHHBIM Y3JIOBBIM ITEPEMELICHUSIM KO-
HEYHOI'0 JIEMEHTA NP JIMHEWHBIX QYHKIUAX POPMBI.
6 |Haxoxnenue neopMHpPOBAHHOTO COCTOSHUS MO 33JJaHHBIM Y3JIOBBIM MEpEMELICHUSIM KO-
HEYHOI'0 JIEMEHTA MPU KBAAPATUYHBIX PYHKIHSIX (HOPMBI.
7 |PaBHOBecHe KOHEUHOTrO 3JIEMEHTa MpH JMHEHHBIX QYyHKIMIX (popmbl. Haxoxnenue Hanps-
KEHHOT0-1€()OPMUPOBAHHOT'O COCTOSIHUSI
8 |PaBHOBecHe KOHEUHOIro 3JIEMEHTa MpH JMHEHHBIX QyHKIMAX GopMbl. Haxoxnenue Hanps-
KEHHOT0-1e()OPMUPOBAHHOTO COCTOSIHUSI
9 |PopmupoBaHue I1006aIbHON MATPUILIBI dKECTKOCTH.
10 |ITocTpoeHue ceTKH KOHEUHBIX DJIEMEHTOB.
11 |HaxoxaeHue mosieil HanpspKeHU U teopMalivii B KOHEYHOM 3JIEMEHTE.
12 |TBepnroTenbHOE MOAETMPOBAHUE B MPOTPAMMHOM KOMILJIEKCE ANsys.
13 |IlocTpoeHune ceTKH KOHEYHBIX DJIIEMEHTOB B IIPOTPAMMHOM KOMILIEKCE ANSYs.
14  |JIuneiinplii cTaTHYECKUH IPOYHOCTHON aHAIIH3.
15 |HenuHeWHbI cTaTHYECKUI MPOYHOCTHON aHAJIU3.
16 |[IpumeHeHHe MeTO/a KOHEUHBIX JIEMEHTOB B PA3IMYHBIX OOJACTIX MEXaHUKH J1e(OpMU-

PYEMOT0 TBEPJOTO Tea.

4.3 Conep:kaHue NPAKTHYECKUX (CEMUHAPCKMUX) 3aHATHI



3aHATUS yKa3aHHOTO THIIA HE IMPEIYyCMOTPEHbI OCHOBHOHW IMpO(ecCHOHAIBbHOM 00pa3zoBa-

TEJIbHOW MpOrpaMMON.

4.4 Conep:xanue J1aDOpaTopHbIX padoT

Ounas popma o0yueHus

Ne
u/n HanmenoBanus j1a00paTopHbIX padoT
6 cemecTp
1 |Haxoxzaenue dbyHKIMA GOpMbI IUHEHHOTO dJIEMEHTA.
2 |Haxoxnaenue ¢pyHKImA GOopMBbl KBaIPATHUHOTO JIEMEHTA.
3 |IIpuBeneHue pacupeesieHHON MOCTOSIHHON Harpy3KH K y3jaM 3JeMEeHTa.
4  |IIpuBeneHue pacupeeleHHON N0 JUHEHHOMY 3aKOHY Harpy3KH K y3JaM 3JIEMEHTA.
5 |Haxoxnenue neopMUpPOBAHHOTO COCTOSTHUS M0 33JaHHBIM y3JI0BBIM IEPEMEIICHUSIM KO-
HEYHOTO JIEMEHTA MPH JIMHEHHBIX QYHKIHSIX OPMBI.
6 |Haxoxnenue nehopMUPOBAHHOTO COCTOSTHUS MO 3aJaHHBIM y3JI0BBIM MEPEMEIICHUSIM KO-
HEYHOT'O DJICMEHTA MPY KBAJIPATHYHBIX QYHKIUSIX (DOPMEI.
7 |PaBHOBecHe KOHEYHOTO AJIEMEHTA MPHU JIMHEUHBIX QYHKIUSIX POPMBL.
8 |HaxoxxneHue HanpsKeHHOT0-Ae(OPMUPOBAHHOTO COCTOSHUS NP TUHEHHBIX (PYHKIIHUIX
(hOpMBL.
9 |PaBHOBecHe KOHEYHOIO JIEMEHTA MPU KBAIPATHUHBIX QYHKIUAX POPMBL.
10 |HaxoxaeHue HanpsHKEHHOTO-e(hOPMUPOBAHHOTO COCTOSIHUS TIPY KBAaIPATHYHBIX (yHKITH-
X (DOPMBI.
11 |PaBHOBecue aHCaMOJIsi KOHEYHBIX YJIEMEHTOB.
12 |TBepmoTenpbHOE MOAECTUPOBAHUE B IPOrPAaMMHOM KOMILIEKCE Ansys.
13 |IlocTpoeHue ceTKH KOHEYHBIX YIEMEHTOB B IPOTPAMMHOM KOMILIEKCE ANsys.
14 |Pemenue cTraTuuecKou ynpyrou 3aaaqm.
15 |Pemenue cTaTH4eCKOW YNPYTOMIACTHYECKON 3aJauH.
16 |[ToctmporeccopHas 00paboTKa pe3yJbTaTOB PEIICHUS.

4.5 ConepkaHue KIMHUYECKUX NMPAKTHYECCKUX 3aHATHH

3aHATHS YKa3aHHOTO THUIIA HE MPETyCMOTPEHbI OCHOBHOHM mMpodeccruoHalbHON 00pa3oBa-

TEJILHOHN IPOrPaAMMOM.

4.6 ConepkaHue caMOCTOSITEJIbHON PadoThI 00y4aKOLIErocst

Ounas popma 00yueHus

Ne .
. Buasbl u popmbl caMocTOSITEIbHO padoThl
6 cemecTp
1 |[ToaroToBKa K JEKIIMOHHBIM 3aHITHSIM
2 |IToxroroBka k 1ab0opaTOpHBIM paboTam
3 |[ToaroToBKa K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH
4  |IToaroroBka K MPOMEXKYTOYHOH aTTECTALMHU U €€ MPOXO0XKICHUE




5 Cucrema ¢(opMuUpOBaHMS OLEHKH pe3yJbTATOB OOy4YeHHs] MO JAUCIU-
IUIHHEe B PAMKAX TeKYIIero KOHTPOJISl YCIEeBAaeMOCTH M NMPOMEKYTOYHOM aTrTe-
cTaluu 00y4YarIerocsi

Ounas popma o0yueHus

MeponpusiTusi TEKyIiero KOHTPOJIsi yCIeBaeMOCTH MakcumaljibHoe
H IPOMEKYTOYHOM aTTeCTAIMN 00y4alIIerocst KOJINY€eCTBO 0a/U10B
6 cemecTp
OuennBaemasi yueOHasi 1eiTeJIbHOCTH
00y4aouerocs:
IMepoiii  |[locenienne JIEKIUOHHBIX 3aHATUI 8
pyOeskubIii | BeinonaHeHue jabopatopHoi paboTsl Ne...1 5
KOHTpPOJIb |BeInonHeHue 1abopaTtopHoit paboTel Ne...2 6
Brimonnenue maboparopHoit pabotsl Ne...3 5
T . Brimonnenue maboparopHoit pabotsl Ne...4 6
SKYIIHA
yi Hroro 30
KOHTPOJITh
OuenuBaemas yueOHasi 1eSITeIbHOCTb
YCIIEBAEMOCTH /
0o0yuauierocs:
. [IlocelieHnue JEKIIMOHHBIX 3aHATUH 8
Bropou S
.. |BeimostHeHue 1abopatopHoi paboTsl Ne...5 4
PYOEKHBIN =
Brinonnenue aboparopHoit pabotel Ne...6 4
KOHTPOITh »
Brimonnenue madoparopaoi pabotsl Ne...7 4
Brimonnenue madoparopaoi pabotsl Ne...8 10
Htoro 30
ITpomexxyrou- |uddepenimpopanuplii 3a4er 40 (100%)
Hasl aTTeCTaIUs

* B ciy4ae oTka3za 00y4aroIerocs oT pe3yJibTaToB TEKYILIETr0 KOHTPOJISl yCIIEBAEMOCTH

[IIkajna cOOTBEeTCTBHSA OLIEHOK B CTOOAJILHOM M aKaJeMHYeCKOH cucTeMax olle-
HUBaHUS Pe3yJIbTATOB 00yYeHHsI M0 JUCHHUILITIMHE

Cucrema onieHUBaAHHUS

pe3yJabTaToB 00y4YeHUsI

Cro0anapHas cucTeMa OLICHUBAHUS 0-39 40 - 60 61 —80 81100

AKaJeMHYecKasi CHCTEMa OLIEHUBAHUS

(ax3ameH, nuddepenmpoBanHblii 3aueT, | Heynosne- | YaoBneTBo-
3aIUTa KypCcoOBOTO MPOCKTA, TBOPHUTEIBHO | PUTEIHHO

3alUTa KypcoBOM paboThl)
AKaJeMHYecKast CHCTEMA OLIEHUBAHUS
(3auer)

Ouenku

Xopouio OTnn4HO

He 3aureno 3auTeHo

6 Onucanue MaTepuaJbLHO-TEXHHMYECKOH 0a3bl (BKJIOYAsE 000py10BaHHE U
TEXHHUYECKHE CPeACTBA 00y4eHHsi), HEOOXOAMMOIl /Jisl OCYlIeCTBJIeHUs1 00pa3o-
BaTeJbHOI0 MpoIecca Mo JUCHUILUIHHE

Jlnst ocymiecTBiIeHUs 00pa30BaTENbHOTO MpoIecca Mo AUCHUIUINHE TpeOyeTcs:
- JInst mpoBeeHUsI IEKIIMOHHBIX 3aHATUHN TpeOyeTcs yueOHast ayiuTopus, 000pyA0BaHHAs MEJIOBOM
JIOCKOM;
- [lns npoBenieHus 1a00paTOPHBIX pabOT KOMITBIOTEPHBIN KJ1acc;



- Pabouee mecTo npemnogaBaTens 10KHO ObITh ocHameHo 1K nmn HoyTOykoMm.

7 IlepevyeHb OCHOBHOM M XONOJHUTEIHLHOM y4eOHOI JUTEepaTypbl, HE00XO0-
JUMOM VIS OCBOCHMS TUCIUIINHBI

7.1 OcHOBHas1 IUTEPATYypPA

1. Tpymun C.M. Metoa KOHEUHBIX 3JeMeHTOB. Teopus u 3aiauu : yued. mocodue ajis
By30B / C.U.Tpymmn. — M.: ACB, 2008. — 256 c.
2. 3enkeBnd O. MeToJ KOHEYHBIX 3JIEMEHTOB B TEOPUU COOPYKEHUH M MEXaHUKE

crutomrabiX cpen / O.K.3enkeBuy, WM. Yanr; nox pen. FO.K.3apeukoro; nep. ¢ aurn. O.I1.Tpourkoro,
C.B.ConosseBa. — M.: Henpa, 1974. — 239 c.

3. Jlakepuuk A.P. Bricmias maremaruka. Kpatkuii kypce [ DneKTpoHHBIN pecypc]: yueo-
Hoe nocooue/ Jlakepauk A.P.— DnekTpoH. TekcToBble JaHHbIe.— M.: Jloroc, 2008.— 528 ¢.—
Pexxum noctyma: http://www.iprbookshop.ru/9112.html.— 5BC «IPRbooks»

7.2 TonosiHUTEILHAS JIUTEPATYpPa

1. bare K.-IO. Meroas koneunbix snemeHToB / K.-HO. bare; mep. ¢ aHrm.
B.I1.IIugnosckoro; mox pex. JI.U. Typuaka. — M.: ®uzmatiut, 2010. — 1022 c.
2. I'omoBanoB A.Ml. MeToa KOHEUHBIX DJIEMEHTOB B CTAaTUKE W JUHAMUKE TOHKOCTEH-

HbIX KoHCTpYyKIwii / A.M.I'onoBanos, O.H.Tronenesa, A.®@.Illuradyrauaos. — M.: DU3MATIIUT,
2006. — 392 c.

3. Kammyn A.b. ANSYS B pykax WHXEHEpa : MPaKTHYECKOE PYKOBOJCTBO /
A.b.Kannyn, E.M.Mopo3zoB, M.A.OndepbeBa. — 2-e usa., uctp. — M.: YPCC, 2004. — 272 c.
4, Mopozoe E.M. Meronq KOHEYHBIX OJJIEMEHTOB B MEXaHUKE pas3pylieHus /

E.M.Mopo3os, I'.Il. HukumkoB. — M.: Hayka. I'n. pen. ¢pus.-mat. aur., 1980. — 256 c.
5. Kypnan «IIpuxnangnas MmaremMaTrKa 1 MEXaHUKa.
6. Xypnan «IIpuknaanas MexaHuKa U TEXHUYECKash (PU3UKA».
7. Kypnan Uzsectus PAH «MexaHuka TBEpI0ro TeIa.

8 Ilepeuennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKALNMOHHON ceTH
«HTEpPHET», HEOOXOAMMBIX JIJI1 OCBOECHUS TN CIIMILIMHBI

1. http://www.iprbookshop.ru - 95C IPRBooks yHuBepcaabHas 6a3oBasi KOJUICKIHMS H3IaHHH.
http://www.iprbookshop.ru/

2. http: //window.edu.ru.- Enmunoe okHO mocTyma K 00pa3oBaTelbHBIM pecypcam: MOpTai
[DnexTponHsIit pecypc]. - http: //window.edu.ru.

3. http://library.tsu.tula.ru - HAYYHAA BUBJIMOTEKA TYJIBCKOT'O
IF'OCYJAPCTBEHHOI'O YHUBEPCUTETA: http://library.tsu.tula.ru

4. http://www.prlib.ru [Ipe3unentckas oudmmoreka umenu b.H.Enpuuna: http://www.prlib.ru

5. http://www.iprbookshop.ru - Dnextponno-6ubmuoteunas cucrema IPRbooks (DBC
IPRbooks) : http://www.iprbookshop.ru

6. http://elibrary.ru/defaultx.asp -Hayunas snextponnas 6ubnmoreka eLIBRARY.RU:

7. http://e.lanbook.com -DnexTpoHHO-0MOIMOTEUHASI CHCTEMA - U3IaTENLCTBA «JIaHb):

8. DBC "AUBYKC": http://ibooks.ru

9. http://diss.rsl.ru - DnekrponHas OGubIHOTEKA IuUccepTanuii Poccuiickoll rocyaapcTBEHHOM

oubmuorexwu: http://diss.rsl.ru
10. YuuBepcanbHas 6ubmaroreka McrBrio (online.ebiblioteka.ru)


http://www.iprbookshop.ru/
http://window.edu.ru.-/

9 IlepeyeHb HMH(OPMALNMOHHBLIX TEXHOJIOTHI, HEOOXOAMMBIX ISl OCY-
IIEeCTBJICHUS] 00Pa30BaTEeJbLHOIO MpoIecca Mo JUCHUILIHHE

9.1 IlepeyeHb HEOOXOAUMOIO €KEroAHO OOHOBJISIEMOIO JIMIIEH3MOHHOTO H
CBOOOIHO PACHPOCTPAHAEMOI0 MPOTrPAMMHOI0 oOecrevyeHusi, B TOM 4YHCJIe OTe-
4YeCTBEHHOT0 MPOU3BOICTBA

1. Onepanunonnas cucrema Microsoft Windows wmu linux;
2. [Taket oducHbix npuinoxenuit Open Office wimu Microsoft Office;
3. [TakeT oucHbIX mprnoxeHui «MoinOducy

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPO(ecCHOHAIbHBIX 0a3 JdaH-
HbIX 1 HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

CoBpemenHble mpodeccruoHanbHble 0a3bl JAHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIE CHCTE-
MBI HE TpeOyIOTCS



