MHNHOBPHAYKHN POCCHUA

®denepanabHOE TOCYJaPCTBEHHOE OIOIKETHOE
o0pa3oBaTeIbHOE YUPEKIECHUE BBICIIET0 00pa3oBaHus
«TynbCKHAM TOCYJapCTBEHHBI YHUBEPCUTET»

I/IHCTI/ITYT HpI/IKJIa,Z[HOﬁ MAaTCMATUKHU U KOMIIBIOTCPHBIX HAYK
Ka(bezlpa BBIUHMCIIMTEILHON MEXaHUKN U MaTEMaTUKU

YTBepkaeHO Ha 3aceaHnu Kadeapsl
«BpruucnurenpHas MEXaHUKA U MAaTEMaTHUKA»
«14» suBaps 2021 r., npotokon Ne 5

PABOYAA TIPOT'PAMMA JUCHUIIVIMHBI (MOJYJIA)

""DOU3NKO-MeXaHNYEeCKNH MPAKTUKYM, BHIYUCIUTENbHbIA IKCIIEPUMEHT "'

OCHOBHOI1 MPo(ecCHOHATBHOI 00pa30BaTeIbHOI MPOrPaMMBbI
BbICIIEr0 00pa30BaHUA — MPOrPAMMBbI 0aKajgaBpuara

10 HAMPABJICHUIO MOATOTOBKH
01.03.03 Mexanuka 1 MaTeMaTH4YeCKOe MOIeJTUPOBaHHE

C HAPABJICHHOCTHIO (TTPOQPHUIIEM)
Mexanuka ae¢popmMupyemMoro TBepaoro reja
dopma 00ydeHus: OUHAs

Nnentudukanmonusiii Homep oOpaszoBatenbHOM nporpammbl: 010303-01-21

Tyna 2021



JIMCT COI'JTACOBAHUSA
paboueii nporpaMMbl JUCHUIJINHBI (MOXYJIs1)

Pa3zpaboTuuk:
Jlasut .M., mpod., a. b-M. H., JTOIL

(®HO, nomKHOCTh, YUCHAS CTEIICHb, YYSHOE 3BAHNUE) (moamwuck)




1. Heans u 3aqaum 0CBOCHHS YUeOHOH TUCHUILIMHBI (MOYJIs1)
Heabl0 wu3ydeHUs MUCHUIUIMHBI (MOIYJs) SIBJSIETCS OCBOCHHE COBPEMEHHBIX METOJIOB
IIPOYHOCTHBIX PACYE€TOB KOHCTPYKLIUM.
3aayaMu OCBOCHUS TUCIUTIINHBI (MOTYJIs) SIBJISTFOTCSI:
- I/I3y‘-IeHI/I€ OCHOBHBIX HOJIO)KGHI/Iﬁ U MCTOA0OB CUCTCMHOTI'O aHAJIN3a MCXAaHUYCCKUX CUCTEM,
— OCBOCHHE METOJIOB PEIICHUS 3a/1a4y CUCTEMHOTO aHAIN3a MEXaHUYECKUX CUCTEM,
- HpI/IO6peT€HI/Ie HaBBIKOB HpI/IMeHeHI/ISI METOAOB CUCTCMHOI'O aHaJIn3a MCXaHHUYCCKHUX CUCTCM, B
TOM HUCJIC C HCIIOJIB30BAHUECM KOMHLIOTepHBIX TCXHOHOFHﬁ, K HCCIICIOBAHUSIM
MaTeMaTHUYECKUX MOJIEICH €CTECTBEHHBIX U TEXHUYECKUX HayK.

2. MecTo aucuMIUIMHBL (MOAYJIsI) B CTPYKTYpPe OCHOBHOI npogeccnoHaIbHOil 00pa3oBaTebHOM
NPOrpamMMsl

JucimmmHa  (MOTYJIb) OTHOCHUTCS K 00s3aTE€NBbHOM YacTH OCHOBHOW Tpo(heCCHOHAILHOM
00pa3oBaTeIbHON POrpaMMBl.

JucrurHa (MOTyib) u3ydaercs B 7 1 8 ceMecTpax.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUsI N0 TUCHHUILIMHE (MOAYJII0)

[lepedeHp MmIaHUPYEMBIX PE3YJILTATOB OOYUEHHMS IO JUCHUIUIMHE (MOIYIIO), COOTHECEHHBIX C
TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHSI OCHOBHOM MpodeccroHallbHOM 00pa30BaTeIbHON MPOrpaMMBbl
(bopMHpyeMBIMH KOMIIETEHIIMSIMH) M WHAUKATOPAMH HMX JIOCTHKEHUS, YCTAHOBJIICHHBIMU B OOIIEH
XapaKTEPUCTUKE OCHOBHOM MPpodhecCHOHATBHOM 00pa30BaTEIbHONM MPOTPAMMBI, PUBEIEH HUKE.

B pe3ynbraTe 0OCBOCHHS TUCIUIUIMHBI (MOAYIIs) 00yJarOIIUics JOMKEH:
3HaTh:
OCHOBBI TEOPHUH DKCIEPUMEHTA, METOIbI (pH3HUECKOro MoaeaupoBanus (kox kommereHiun — OITK-3,
kox uuaukaropa — OITK-3.1);
YMmerTh:
MPUMEHATh METOJbI  (PU3MYECKOTO MOJEIUPOBAHUS U OKCIEPUMEHTAIBHOE O000pYy/IOBaHHE B
npodeccroHanbHOM AesTenbHOcTH (Koa kommeTenin — OITK-3, kox unaukaropa — OITK-3.2);
Baagern:
HAaBBIKAMHU  HCIOJB30BAaHUS  COBPEMEHHOTO  HOKCIEPHUMEHTAJbHOTO  00O0pYAOBAaHMS, METOJAaMU
bu3nIecKoro MojaenupoBaHus s pemieHus 3aaau (ko kommereniun — OIIK-3, kox nuankaropa —
OIIK-3.3).

[TonHbIe HAMMEHOBAHUS KOMIIETEHIIMA ¥ HHAUKATOPOB UX AOCTH)KCHUS MPEACTaBIECHBI B OOMIEH
XapaKTepUCTHKE OCHOBHOU MpodeccnoHanbHOM 00pa30BaTeIbHON IPOrPaMMBbl.



4. O0beM H coaep:KaHMe TMCHUILIMHBI (MOIYJIsT)

4.1. O6beM IMCUMILUTUHBI (MOYJIs1), 00beM KOHTAKTHON U CAMOCTOATEIbHON padoThl
00y4arouierocsi Npy OCBOEHUM JUCHHUILUIMHBI (MO1YJIfA), (POPMBI IPOMEKYTOUHOM ATTECTALUM I10
AUCHUILINHE (MOIYJIIO):
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Ounast popma 00yueHust

7 3 2 72 28 0 0,1 43,9
8 €] 4 144 72 2 0,25 | 69,75
Hroro — 6 216 100 2 0,35 | 113,65

YcnoBHBIE cokpanieHus: D — sk3ameH, 34 — 3auet, /I3 — nuddepennupoBanHblii 3a4eT (3a4eT ¢
orenkoii), KIT — 3ammura xypcoBoro npoekra, KP — 3ammra kypcoBoit paboThl.

4.2. Coaep:kanue JeKIIMOHHBIX 3aHATHIA
3aHATUS YKAa3aHHOIO TUIA HE IPEeIyCMOTPEHbl OCHOBHOW MpodecCHOHAbHONW 00pa30BaTeIbHON
IIPOrpaMMON.

4.3. Coaep:kanue MPaKTHYECKHUX (CEMHMHAPCKUX) 3aHATHI
3aHATUS YKAa3aHHOTO THUIA HE IPEeIyCMOTPEHbl OCHOBHOH NpodeccnoHaIbHOM 00pa30BaTeIbHOM
IIPOrpaMMON.

4.4. Conep:xanue J1a00OPATOPHBIX padoT
Ounas popma o0yueHust

Ne
w/n Tembl 1a6opaTOpHBIX padoT
7 cemecTp
1 |Pactsxkenue u cxatue cTep:kHel
2  |Ilmockuit m3rub cTepxHeH
3 |Kpydenwue crepxHei
4 | NebopmupoBaHHe CTEPKHEN CO CIOKHBIM MOMEPEYHBIM CEUCHUEM
5 |/luHamuyeckue 3a1a4u TEOPHH CTEPKHEN
8 cemecTp
6 |M3rub miactuHOK
7 |be3aMOMEHTHBIE COCTOSIHUSI 000JI0YEK
8 |M3rub obomouex
9 |/lunamudeckue 3a1a4yll TEOPUH MIIACTUHOK U 000JI0UEK
10 |YcTOWYMBOCTH CTEPIKHEH, TNTACTHHOK M 000JI0UeK




4.5. CopepkaHne KJIMHUYECKHX NPAKTHYECKUX 3aHATHI
3aHATHSA YKa3aHHOTO THIIA HE MPEIYCMOTPEHBI OCHOBHOW TNpo(decCHOHAIbHONW 00pa3oBaTeIbHON
IIPOrpaMMoN.

4.6. Conep:xaHue CaMOCTOATEILHOH PadoThI 00y4aI0IIErocs

Ounas ¢popma o0y4eHust

Buasbl u popmbl caMocTOSITeIbHOM padoThI

1 cemecTp

1 |IloaroroBka k 1abopaTOpHBIM paboTam

2 |IlogroroBka K IpOMEXYTOUYHOM aTTECTAllMH U €€ MPOX0XKICHUE
2 cemecTp

3 |[loxroroBka K 1a00paTOpPHBIM paboTam

4 |lloaroroBka K MPOMEXYTOYHOM aTTECTAIlMU U €€ MPOXOXKICHUE

5. Cucrema (opMUpPOBaHUSI OLEHKH Pe3yJabTATOB O0y4YeHHsl MO AUCHMILUIMHE (MOAYJIO) B

PaMKax TeKyIero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMEeKYTOYHOM aTTecTaAluM 00y4arolerocst

Ounas ¢popma o0yueHus:

MeponpHuaTHA TEKYLIero KOHTPOJI yCIIeBaeMOCTH MaxkcumajbHOe
U MPOMEKYTOYHOM aTTecTalli 00y4aomerocs KOJIH4eCTBO 0aJU10B
1 cemecTp
. |OuennBaemasi yueOHasl 1eATEJIbHOCTD
[IepBb1it .
.. |[o0y4aromerocs:
pyOeKHBIN
[Tocemenue 1ab0paTopHBIX padbOT 6
KOHTPOJTb
T . Brimonaenue nabopaTopHsIx padoT 24
eKYLIHH
i Wtoro 30
KOHTPOITh
OuenuBaemasi yueOHasi 1eITeIbHOCTb
yCIIEBAEMOCTH . /
Bropoii |00y4aromerocs:
py6exusbIii |[locenenue 1abopaTopHbIX padoT 6
KOHTPOIIb |BbInosHeHue 1abopaTopHbIX paboT 24
Wroro 30
[TpomesxyTouH |3aueT 40 (100%)
as arTecTaus
8 cemecTp
. |OnennBaemas yuyeOHasi 1eATeJbHOCTD
IIepBbiit .
.. |[o0yualonerocs:
pyOeXKHBIN
ITocemnienue 1abopaTopHbIX padoT 6
KOHTPOJIb
T . BrinosnHenue 1abopatopHbIx paboT 24
eKYIITHHA
ym Wroro 30
KOHTPOJIb
OunennBaemasi ydyeOHasi 1esAITEJbHOCTD
yCIIeBaeMOCTH . /
Bropoii |00y4arouierocs:
pyoexubiii |[Tocernenne 1abopaTopHbIX paboT 6
KOHTpPOJb |BrinosnHeHne 1abopaTopHBIX paboT 24
Uroro 30
[TpomesxyTouH | DK3aMeH 40 (100%)
asi arTecTalus

* B ciiydae oTkaza 00y4aroIerocs OT pe3ysibTaToB TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH




[IIxaja cOOTBETCTBHSA OLEHOK B CTOOAVILHOM M aKaJeMHUYeCKOH cucTeMax
OLICHMBAHUSA Pe3yJIbTATOB 00y4eHHSs M0 AUCIHUILIHHE (MOTYJII0)

Cucrema oueHUBaHUS

pe3yJbTATOB 00yUeHHUs

CrobamipHas cucTeMa OIEHUBAHUS 0-39 40 -60 61 — 80 81 —100

AkazieMu4eckasl CucTeMa OLICHUBAHMS

(9x3ameH, nuddepenmpoBanHbiii 3aueT, |Heynosierso|Y noBnerBopu
3allUTa KypcoOBOI'0O MPOEKTA, PUTENBHO TEJIBHO

3aIuTa KypcoBor paboThI)
AkazieMu4eckasi CucTeMa OLICHUBAHMS
(3auer)

OneHku

Xopomo | OtauyHO

He 3auteno 3auteHo

6. OnmcaHue MaTepHAJbLHO-TEXHHYECKOi 0a3pl (BKJIOYAs 00OpPyI0BaHME W TeXHHYECKHE
cpeacrBa o0y4deHusi), HeOOXOAMMOIW sl OCYIIEeCTBJIEHHsI 00pPa30BaTeJbHOI0 IMpoiecca o
AMCHUIIMHE (MOAYJII0)

Jlnst ocymiecTBieHUsT 00pa30BaTENBHOIO IpoIecca MO MUCIHUILIMHE (MOAYyINo) TpedyeTrcs ydeOHas
ayauTopus, oOopynoBaHHas Aockod. Jlns mpoBemeHus nmabopaTopHBIX pPabOT Tpedyercss Takke
[IEPCOHANIBHBIN KOMIIBIOTEP C YCTAHOBJIEHHBIM IIPOrPAMMHBIM 00€CIIEUEHUEM.

7. IlepevyeHb OCHOBHOI W 10NOJHHUTEJIbHOI Y4eOHOIH JHUTEpaTypbl, HEOOXOAUMOIl 15l OCBOEHHS

AMCHUILIMHBI (MOAYJIs1)

7.1. OcHoBHas JqUTepaTypa

1. TonokonuukoB JI.A. Mexanuka a1e()OpMHPYEMOT0 TBEPOro Teia: Y4eOHHK Ui YH-TOB U BTY30B /
JLLA. TonokonnukoB.— 2-¢ u3f., crep. — CII0.[u ap.] : Jlans, 2016 .— 432c.
2.PabotHoB K0.H. Mexanuka nedopMupyeMoro TBEpIOTo Tena: yaeOHOoe oco0ue ISt YH-TOB B BTY30B
/ YO.H. Pa6otuoB.—CII6.u ap.: Jlaus, 2010 .— 560c.
3. bense H.M. CO0opHHK 3a7ad 1O CONPOTHBIICHUIO MaTepUalioB: yded. mocobue mst By30B / H.M.
benseB.— 13-e uza.,crep. — CII6.: Jlans, 2008 .— 288c.

7.2. lonoJiHUTEJIbHAS JIUTEpaTypa
1. ®eonocreB B.M. N30panHbie 3a7aun U BOMPOCHI MO COMPOTUBIECHUIO MaTepHalioB: y4yel. mocodue
s By30B /B.U. deonockeB.— 3-¢ usm., nmepepad. u norm.— M.: U3a-so MI'Y, 2012.—393c.
2. besyxoBH.U. COopuuk 3amau mo Tteopuu ympyroctu u miactudnoctu / H.M.BesyxoB.— M.:
®wusmataut, 2005.— 272c.
3. Mounemn JL.I'. banku, mnactunsl u 0o6oa0uku / JI.I'. JJonnemn.— M.: ®@usmataut, 2008 .— 368c.
4. Tumomenko C.I1. TTnactuaku u obomouku / C.I1. Tumomenko, C. BoitHoBckuii-Kpurep.— 2-¢
u3n. ucnp. — M. :@uzmariur, 2010 .— 271c.

8. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKAMOHHOM ceTn «MHTEpHETY,
HeO00XO0IMMBbIX /IJIsl 0CBOEHUSI TMCIUTLIMHBI (MOTYJI51)

1. Ycenexu maremaTnueckux Hayk/ Poccuiickas akanemus Hayk. - M.: Hayka, 1995-ISSN 0042-1316
2. Hayunas 6ubnuoteka TynbCcKOro rocyaapcTBeHHOTo yHuBepeuteTa :http://library.tsu.tula.ru
3. Omnekrponnsli uutaneHbli 3an  “BUBJIMOTEX” : yueOnukum asropoB Tynl'Y mo Bcem
aMcnuIuIHaM. - Pesxxum moctyma: https://tsutula.bibliotech.ru/, mo mapouto.- 3ari. ¢ skpaHa.
4. OBbC IPRBooks yHuBepcanbHas  0Oa3oBas  KOJJIEKIMS — W3JaHud.-Pexxum  pocryna:
http://www.iprbookshop.ru/, mo mapoio.-3ari. ¢ skpaHa.
5. Hayunas DnextponHas bubmmorexa elibrary — Oubmuoreka »MeKTPOHHON MEPUOJHMKH, PEKUM
noctyna: http://elibrary.ru/ , mo maposro.- 3ari. ¢ sKpaHa.



http://library.tsu.tula.ru/
https://tsutula.bibliotech.ru/
http://www.iprbookshop.ru/
http://elibrary.ru/

6. HOb KubGepJlennnka Hay4yHas S3JE€KTpOHHAs OMONMOTEKAa OTKPBITOTO JOCTYNA, PEKUM JOCTYyIa
http://cyberleninka.ru/ ,cBo6oaHbI#.- 3ari. ¢ 3KpaHa.

7. EnvHOE OKHO J0CTyma K oOpa3oBaTeNbHBIM pecypcaM: MopTal [DNeKTpOoHHBIH pecypc]. — Pexum
noctyna : http: //window.edu.ru. ,cBo60aHbIi.-3arI1. ¢ 9KpaHa.

8. EnmnHoe OKHO JocTyma K 00pa3oBaTEeNIbHBIM pecypcam: moprtai [DIeKTpoHHBI pecype]|. — Pexum
noctyma : http: //exponenta.ru. ,cBo6o0HbIi.-3ar1. ¢ 9KpaHa.

9 IlepeyeHb HMH(MPOPMAIMOHHBIX  TEXHOJIOTHI, HEOOXOAMMBIX /Ui  OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca Mo JUCUUILINHE (MOTYJIIO).

9.1 IlepeyeHb HEOOXOAMMOTO €5KEr0HO OOHOBJISIEMOTI0 JIMLIEH3HOHHOTO H CBOOOIHO
pacnpocTpaHsaeMoro NporpaMMHOro oboecrnevyeHusi, B TOM YHcCJie 0Te4eCTBEHHOT0 MPOU3BO/ICTBA
[TporpamMmmHoe obecrieueHue HE TpeOyeTcs
9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPO(ECCHOHATBLHBIX 023 TaHHBIX U
HH(OPMAINMOHHBIX CIPABOYHBIX CHCTEM
CoBpeMeHHble TIpoecCHOHANIbHBIE 0a3bl JaHHBIX M HH(GOPMAIIMOHHBIE CIPABOYHBIE CHUCTEMBI HE
TpeOyroTCs
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