[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ES&H&E?BH:DBM?&EMWGPCTBO HayKH " BeIcIIero oopasosanus Poccuiickoit denepanun
[lara nogncasns: 20112023 11:@FBOY BO kTBepckoi rocy1apcTBEHHbIH YHHBEPCHTET)
YHUKanbHbI MPOrpaMMHbIA KIKOY:

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

YrBepxiaro:

MATOMARNS
/ W KMBEPHETUKA
YHUBEeDCUTET

Paboyast mporpamma JTUCHUIUTMHBI (C aHHOTAITUEH )

METO/JAbI KOMIIBIOTEPHOI'O UTH) KEHEPHOI'O AHAJIN3A

Harmpasnenne noaroroBku

01.03.02 ITPUKIIAJHAA MATEMATUKA U UHOOPMATHUKA

HanpasnenHocTs (mpo¢uiib)

MATEMATUYECKOE MOJIEJIMPOBAHME

Jnist ctynenToB 4 kypca

ouHas opma

CocraButens: x.¢h.-m.H. Pabosa O.A.

TBeps, 2023



|. AHHOTAIIMA

1. esn 1 32124y JUCHMILINHBI
Ilenmn ocBOGHMS AUCIMILINHEL:
- W3y4YCHHE TOJXOJI0OB U METOAOB PEUICHUS 33/1ay, OMUCHIBAIOIIMX HAMPSKEHHO-
nedopmupoBanHoe coctosiHue (HJIC) a5eMeHTOB TeXHUYECKUX KOHCTPYKITUH.
3ajayaMi OCBOCHUS JUCITUIIIINHEI SIBJISIIOTCS
- TMOJIy4YE€HUE HABBIKOB YHCIICHHOTO PEIICHNS 3314 MHKEHEPHOTO aHAIN3A;

- YMCHUC aHAJIM3UPOBATh HI[C C IOMOMIBIO CUCTEM MHIKCHCPHOI'O dHAJIN34A.

2. Mecrto mucumiimibl B crpykrype OOIT

HucuunnuHa oTHocuTcss K brnoky 1, vactu, popmupyemol yyacTHHUKaMu
o0pa30oBaTeNbHBIX OTHOLIEHWH, pazaeny ~JAucuMIuiiHbl Npoduis MOATOTOBKH,
JIEKTUBHBIE JUCHUIUIMHBL 3. Haxogurcs B JIOTMYECKOM M COAEPIKATEIIbHOU
B3aUMOCBSI3H C IPYTUMH AUCLUILIMHAMU U TpeOyeT 3HaHUN U YMEHUH, (POpMHUPYEMBIX
B pe3yJibTare OCBOEHUs KypcoB: “JluddepeHuuanbabie ypaBHeHUs ', “YpaBHEHUA
MateMaTudeckon Gpusznku”, “UucieHHbIE METOBI” .

OcBoeHune JaHHOM JAMCLMIUTMHBI HEOOXOAUMO ISl TOATOTOBKH BBITYCKHOM pa-
00ThI OakanaBpa JUisl CTYJIEHTOB, 00yJaromuxcs mno npodmwio "MaTemaTuyeckoe

MoJieiupoBaHue".

3. O0beM JMCHMILIMHBI: 6 3aueTHble equHUIb], 216 akageMUUecKUX Yaca, B TOM
YHUCIIE!

KOHTAKTHAs ayIuTOPHAasi padoTa: madoparopHbie padotel 40 dacos, B T.4.
TPaKTUYECKast TOJrOTOBKa 8  9acos;

KOHTAKTHAsI BHEAYIMTOPHAs pad0oTa: KOHTPOJIb CAMOCTOSITEITILHON PabOoThI
_0_, B ToM uncne kypcosas pabora 0 4acos;

camocrositeibHas padora: 176 yacos, B TOM 4ncrie KOHTPodasr 60 yacos.

4. IlnanupyemMble pe3yJibTaThl 00y4eHHs 10 AUCHMILINHE, COOTHECEHHbIE C IJIa-

HHUPYEMBIMH pPe3yJIbTAaTaMH 0CBOCHH 00Pa30BaTe/IbHOM POIrPaAMMBbI

[Tmanupyemple pe3yabTaThl 0cBOeHUS 00- | [Imanupyemblie pe3yapTaThl 00y4eHHS IO




pa3oBarTenbHOM porpaMmsl (hopmMupye-

MBbI€ KOMIIETCHITHH )

JUCLIUILINHE

[1K-3 CriocobeH pa3pabaTsiBaTh U aHa-
JU3UPOBATh HOBBIE MATEMATHYECKUE
MOJCIIH B 00JIACTSX €CTECTBCHHBIX,
TEXHUYECKUX M SKOHOMHUYECKUX HAYK C
Y4e€TOM BO3MOXKHOCTEH COBPEMEHHBIX
UHGOPMAITMOHHBIX TEXHOJIOTHI U BbI-

YHUCIIMTEIbHON TEXHUKHU

[1K-4 CriocobeH ucrnoyib30BaTh COBpE-
MEHHBIE METOJIBI Pa3pabOTKH allrOPHUT-
MOB U IIPOTPAMMHOTI0 O0eCrieueHus AJis
BBINIOJIHEHHS pacyeTOB Ha 0aze Marema-

THYCCKHX MO,ZIGJIGPJI

I1K-3.1 3HaeT MeTOIbI MATEMATHUECKO-
r'0 MOJICTTUPOBAHUS.

[1K-3.2 Pa3zpabatpiBaeT 1 aHATU3UPYET
MaTeMaTUIECKHUE MOJIEIN B 00JIACTH
WHKEHEPHOI'0 aHaIn3a ¢ MPUMEHEHUEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEX-

HOJIOTUHM M BBIYHUCJIUTECIbHON TEXHUKHU.

[1K-4.1 Pa3zpabaThiBaeT aaropuT™Mbl pe-
IIEHUA 3a7a4 Ha 0a3e MaTeMaTUYECKUX
MOJIEJIEN.

[1K-4.2 Vicons3yeT COBpeMEHHOE TPOo-
rpaMMHOE 0OecTieueHue JIjIsl BBIMOTHE-

HUS PacyeToB Ha 0a3e MaTeMaTUYECKHUX

Moaenen

. @opMa MPOMEKYTOYHOM ATTECTALMHU U CEMECTP MPOXOXKICHUS:

AK3aMeH (8 cemecTp).

6. SI3bIk MpenoxaBaHMs: PYCCKUIl.

Il. Conep:xanue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE 0 TeMaM (pa3jesiaM) ¢ yKa-
3aHHMEM OTBEJCHHOT0 Ha HUX KOJINYECTBA aKaJIeMHUYEeCKHX 4YacOB M BHIOB y4el-

HbIX 3aHATHNI

Bcero
(dac.)

VYyebnas nporpamMma —
HaMMEHOBAHUE PA3/IEJIOB U
TEeM

KonrakTHas paboTa (4ac.) Camo-
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BCETO

B T.4. IPpaKTH-
YqyecKaid Imoaro-

TOBKa

B TOM
quclie
Kon-
TPOJIb
(dac.)

Tema 1. Benenue. Ilocta-
HOBKHM 337]a4 WH>KEHEPHOTO
MIPOYHOCTHOTO aHAJIN3A.

11

(@)

10

Tema 2. OG30p cyiecTBy-
tomux CAD- u CAE- cu-
CTeM, CPaBHUTEIBHHBIN aHa-
3.

28

25

Tema 3. CtpyKTypbl naH-
HBIX JJISI ONTUCAHUS T€OMET-
pUU  DJIEMEHTa KOHCTPYK-
uuu. [loHsiTe O CTEPKHIAX,
IUTAaCTHHAX, 000JIOYKaX.

31

25

Tema 4. OcHOBHBIE Omepa-
IUU CHUCTEM HWHKEHEPHOIO
IPOYHOCTHOTO AHAJIM3a IIO
BBOJYy JIaHHBIX O CBOMCTBax
Marepuana, 3aJaHuI0 TIpa-
HUYHBIX W  HAYaJlbHBIX
YCIOBUM, IIOCTPOCHHUE KO-
HEYHO-3JIEMEHTHBIX CETOK.

50

10

40

Tema 5. Pacuer peaknum
KOHEUHO-3JICMEHTHOM  MO-
J€NIA, BBIBOJ M AaHAJIU3 pe-
3yJIbTaTOB. ABTOMAaTH3alUs
U TpOrpaMMHUPOBAHUE B
CAE-cucreme.

96

20

76

UTOoro

216

40

176

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYyebnast nporpamMma —
HAaUMEHOBAaHUE PA3/IeIOB
U TEM (8 cmpo2om coom-
eemcmauu ¢ pazoeiom |l

PIT])

Bun 3anstusa

O06pa3oBatebHbIE TEXHOJIOTHH




Tema 1. Bsenenwme. Ilo-
CTAaHOBKM 3a7a4 HHXKE-
HEPHOTO IPOYHOCTHOTO
aHaJIN3.

JlabopaTopHble 3aHs-
TUSA

1.3nosxeHne TeopeTHuecKoro
Marepuania.

Tema 2. OO630p cyie-
cteytommnx  CAD-  u
CAE- cucrem, cpaBHU-
TEJIbHBIN aHAIN3.

JlabopaTopHbIe 3aHs-
TUS

1. M3n0xeHne TeopeTHIecKoro
Marepuana.

Tema 3. CtpyKTyphl 1aH-
HBIX JUIsl ONMCAHUS Teo-
METPUN DJIEMEHTa KOH-

cTpykiuu. IloHsarue o
CTEPXKHSX,  IUIACTHHAX,
000JI0UKaX.

JlaGopatopHsble 3aHs-
THUS

1 .13n05xeHue TeOpETUIECKOTO
MaTepuarna.

2. UadopmarimoHHo-
KOMMYHHKAI[IOHHBIC
TEXHOJIOTHH (KOMITBIOTEPHOE
IporpaMMUpPOBaHHOE 00yyUe-
HHE).

Tema 4. OcHoBHbIE OmE-
paluu CUCTEM HHKEHEP-
HOTI'O IIPOYHOCTHOI'O aHa-
JM3a MO0 BBOJAY JAHHBIX O
CBOWMCTBaX  Marepuana,
3aIaHUI0 TPAHUYHBIX U
Ha4yaJbHbIX YCIOBHMU, I10-

JlaGopaTopHbIe 3aHs-
THUS

1 .M3n0xeHne TeopeTu4ecKoro
Marepuana.

2. NadopmanimoHHo-
KOMMYHHKAI[IOHHBIE
TEXHOJIOTUU (KOMIIBIOTEPHOE
IpOrpaMMUPOBaHHOE 00yyYe-
HUE).

3amMs W TIPOTPaMMHUPO-
Banue B CAE-cucreme.

CTPOCHHUE KOHEYHO- 3. IIpoBeneHmne YNCICHHOTO
3JIEMEHTHBIX CETOK. JKCIIEPUMEHTA

Tema 5. Pacuer peakiuu | Jlaboparopusie 3ans- | 1.13nokeHre TeOPEeTHUECKOTO
KOHEYHO-3JIEMEHTHOU THS Marepuara.

MOJEJH, BBIBOJ U aHAJIU3 2. NudopmanmonHo-
pe3yJbTaTOB. ABTOMATH- KOMMYHHKAIIMOHHBIE

TEXHOJIOTUU (KOMIIBIOTEPHOE
pOrpaMMUpPOBaHHOE 00yye-
HUE).

3. IIpoBeieHNE YUCITIEHHOTO
AKCIIEPUMEHTA

[IpenonaBanue y4eOHON JUCIUIUIMHBI CTPOUTCS HA COYETaHUM JabopaTop-

HBIX 3aHATUA U Pa3IMYHBIX (OPM CaMOCTOATENBbHON paboThl CTyAEHTOB. B mpo-

MECCC OCBOCHUA JUCIHUIIIMHBI UCIIOJB3YIOTCA CICAYIOIIHC 06p330BaTeJ'II)HBIe TCX-

HOJIOTMH, CTIOCOOBI M METOJIbI (POPMUPOBAHUST KOMITETCHIIUMN:

na6opaTopH51e 3aHATHSA, IPOBCACHUC BBIYUCIINTCIIBHBIX OKCIICPUMCHTOB, AKTUBHOC

oOCyXXJIeHHE U OIleHKa pabOThl CTYJCHTOB B TPYMIE, MPOCKTHAS JCATCIHHOCTS,

MH(POPMAIIOHHO-KOMMYHHUKAITUOHHBIE

TEXHOJIOI'MN

(momroroBka  pedeparos,




NPE3CHTAINM, JOMAIlHWE 3aJaHus i1 peanm3anuu Ha OBM), BbINOIHEHHE

WHJIMBUAYAJIbHBIX 33JIaHUI B paMKaX CaMOCTOSITEIbHON paOOThI.

IV. Onenounble MaTepuaJIbl il IPOBeIEHUS TEKYHIEd U MPOMEKYTOUYHOM
aTrecTauMu.
IIK-3 CriocoOeH pa3pabaTbiBaTh U aHAJTU3UPOBATH HOBbIE MATEMAaTHUYECKUE MOJIE-
71 B 00JIACTSAX €CTECTBEHHBIX, TEXHUYECKUX U YKOHOMHYECKUX HAYK C YIETOM
BO3MOYKHOCTEH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUIA U BHIYUCIUTEILHON
TEXHUKHU.
[1K-3.1 3HaeT METOIbl MAaTEMATHIECKOTO MOICITUPOBAHMS.
1. TlocTpouTh MaTEMaTUUYECKYIO MOJIEINIb TUHAMUYECKOM 3a1a4H O
pacipoCTpaHEHUH BOJIHBI B ITTMHHOM CTEPKHE.
2. TlocTpouTh MaTEMaTUYECKYIO MOJIEIIb MPOIlecca MOTEPH YCTOMYHMBOCTH
nedhopMupyeMoil TOHKOM 000JI0YKH NP KOMOMHUPOBAHHOM BO3CH-
CTBUM HATPYy30K.
Crnioco0 npoBeieHHs — MMCbMEHHBIN.
Kpurepun oneHnnBanus:
- laHo momHOE 1 000CHOBAHHOE PEIIeHUE — 5 0aIIOB;
-pelieHue 3a1a4u COJECPKUT HETOYHOCTH U HEJ0OCTATOYHO 000CHOBaHKI — 4 6aia;
- pEILIEHHE COJIEPKUT TPpyObIe OMOKHN — 2 Oaia;
- pemienue He maHo — () 6aIIoB.
[1K-3.2 PazpabaTbiBaeT 1 aHATM3UPYET MaTeMaTHIECKUE MOJICNI B 00JIaCTH UH-
YKEHEPHOI'0 aHAJIN3a C TPUMEHEHUEM COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIO-
U U BBIYUCIIUTEIILHOU TEXHUKH.
1. CpencrBamu CAE-cUCTEMBI pacCUMTATh HAMPSHKEHHO-IE(POPMHUPO-
BAHHOE COCTOSIHUE JIETAIM KOHCTPYKIIUH, IOKAa3aHHOW HAa PUCYHKE.
HccnenoBars 3aBUCUMOCTb KOHIIEHTPAMU HAMPSHKEHUH OT TapaMeTpoB

CCTKM.
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2. Pemmts 3aauy OLEHKH IPOYHOCTU M KECTKOCTH TUIOCKOM CEKIIUM TPU
nogrbeme. CeKIys TIOABEIIMBACTCS Ha TaK KpaHa Ha YEeThIPEX CTpoIax,
CTPOTIBI KPETISTCS K CEKIIUU CTPYOIIMHAMHU.

Crioco6 npoBeeHUs — 3JIEKTPOHHBIH.

Kpurepun onieHuBaHuS:

- laHo monHOE 1 000CHOBAHHOE PEIICHUE 3a/1a4u — 5 OaIIIOB;

- pelIeHue COJEPKUT HETOYHOCTH — 4 Oaia;

- pellIeHHE 3aJ]a4u COJICPKUT rpyObie omMnOKu — 2 Oana,

- perieHue He naHo — 0 6ayoB.

IIK-4 CniocoOeH UCoJib30BaTh COBPEMEHHBIE METO/AbI Pa3padOTKHU aJITOPUTMOB U
IPOrpaMMHOTO O0OeCTIeUeHUS ISl BBIMIOJTHEHHS PAacueToB Ha 0a3e MaTeMaTHIECKUX
MoJenen

[1K-4.1 Pa3pabarbiBaeT aaropuTMbl pEICHHS 3aa4 Ha 0a3e MAaTEMaTHYECKUX MO-
JeTen.

1. Pemuth 3amauy 06 u3rube Kpyrioi MmiIacCTUHKYU MO ACHCTBUEM PaBHO-
MEPHO pacIpeieICHHON 10 BCel TOBEPXHOCTH TNIACTUHKY Harpy3KH.

2. PemuTh 3a1auy 0 MWIMHAPUYECKOM CTEPKHE, HA 00a TOpIla KOTOPOTO
BO3/ICIICTBYET TeMIIepaTypa, a Ha BHEIIHIOK TTOBEPXHOCTh BO3/ICUCTBYET
TEIUIOBOM ITOTOK.

Crioco6 mpoBeAeHHS — AJIEKTPOHHBIN.

Kpurepun onieHuBaHuS:

- JlaHO mos1HOE M 0OOCHOBAHHOE pelIeHUE 3a1a49 — S5 0aioB;
- pelIeHue 3aJa4u COAEPKUT HETOUHOCTH — 4 Oalina;

- pellieHHe 3aJ]a4u COJICPKUT rpyObie omunoOku — 3 Oasa;



- perenue He nano — 0 GayIoB.
[1K-4.2 Vicnionb3yeT COBPEMEHHOE MPOTrpaMMHOE 00ECIICUeHUE ISl BBITIOJTHEHHUS
pacyeToB Ha 0a3e MaTeMaTHYEeCKUX MOJIee
1. CpencrBamu CAE-cucTemsl pemuTh 3aa4y 0 HAX0XKIEHUN COOCTBEH-
HBIX 4acTOT c(hepuueckoil 000I0UKH, 3alEeMIEHHONU ¢ OHON CTOPOHBI.
CpaBHUTH pe3yabTaThl YUCIEHHOTO U aHATUTUYECKOTO PEUIEHUM.
Crioco6 nmpoBeAeHUS — STEKTPOHHBIH.
Kpurepun oueHnBanus:
- JlaHo noiHOe 1 00OCHOBAHHOE PEILICHUE 3aJ]a4u — 5 0aJlIoB;
- peueHue 3aJa4k COAEPKUT HETOUHOCTH — 4 OaJia;
- pellieHre 3a/1a4¥ COJIEPKUT rpyObie oImmoKu — 3 Oaa;

- peiienue He naHo — () 6ayoB.

V. Y4eOHo-MeToANYecKOe H HH(POPMALHOHHOE 00ecTieyeHe THCHUTIIHHDI
1) PexoMeHyemas uTeparypa:
a) OcHOBHas IuTeparypa:

1. KoMmbroTepHbIe TEXHOJIOTUH WHXKEHEPHOTo aHam3a: yueOHoe rmocodue / A. A.
Anekcangpos, E. FO. [dymeckuit, A. B. Jlunmn, H. I'. ®Oununmenko. —
Upkyrck: HpI'VIIC, 2018. — 124 c.— Tekct: anekTpoHHbIN //  JlaHb:
AIIEKTPOHHO-OMOIMOTEeTHAS CUCTEMA. — URL.:

https://e.lanbook.com/book/117575 (nara obparenus: 20.10.2023).

2. benokpeuioB, II. FO. IlpakTudeckuii acrekT NPOrpaMMHUPOBAHUS CHCTEM
WH)KEHEPHOTo aHanm3a: ydeOHo-metoauyeckoe mocoodue / I1. FO. benokpbuios.
— Hwxuuit Hosropon: HHI'Y um. H. U. JloGauesckoro, 2017. — 83 c.—
Texct: anexTponHsbiii // Jlanb: 3nMeKTpoHHO-OMOMMoTeuHas: cucrema. — URL:

https://e.lanbook.com/book/152823 (nata obparerus: 20.10.2023).

0) JIOTIONTHUTEINILHAS JIMTEpaTypa:
1. KommbroTepHbI€ CHCTEMBI IPOSKTHPOBAHUS U MOJCITUPOBAHUS TEXHOJIOTH-
YECKHX MPOIECCOB: MPAKTUKYM: yueOHoe rmocodue / A. A. Anekcanapos, A. B.

Jluunu, H. I'. ®ununnenko, /. B. Byropun. — Upkyrck: Upl ' YIIC, 2019. —


https://e.lanbook.com/book/117575
https://e.lanbook.com/book/152823

92 c¢. — Texkcr : anexTpoHHbIi // JIaHb: AIIEKTPOHHO-OUOIMOTEYHASI CUCTEMA. —

URL.: https://e.lanbook.com/book/157938 (naTa oopamenus: 20.10.2023).

2. Kusspkos, B. B. SolidWorks/COSMOSWorks. KommibioTepHoe MOIeIHpo-

BaHHUEC U I/IH)KCHCpHBIﬁ aHaJIn3 MCTOJOM KOHCYHBIX 3JICMCHTOB. yqe6Hoe I10CO-

oue / B. B. Kusi3pkoB. — Hwwxnauit Horopoa: HI'TY um. P. E. Anekceena,

2010. — 216 c. — ISBN 978-5-93272-827-7. — TekcT: anexkTpoHHbI# // JlaHb:

AJIEKTPOHHO-OnOMoTeunas cucrema. — URL:

https://e.lanbook.com/book/151380 (naTa ooparmienus: 20.10.2023).

2) ITporpammMHOe oOecrieueHne

Komnbrorepubiii kiace ¢gakyjbrera NPUKJIAIHOH MAaTeMaTHKM M KuOepHe-

TUKHU Ne 249

(170002, TBepckast 00.1., r.TBepb, CagoBblii mepeyJsiok, 1.35)

Cadence SPB/OrCAD 16.6

FOCYIIapCTBCHHBIﬁ KOHTPAKT Ha IIOCTABKY

JULEH3UOHHBIX MPOrPaMMHBIX IPOJYKTOB
103 - T'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT 1mpuema TniepeAaud 1o  JOTOBOPY
Ne(02/12-13 ot 16.12.2013

Google Chrome OecIuIaTHO

JetBrains PyCharm Community ecILIatio

Edition 4.5.3

Kaspersky Endpoint Security 10 m1s | Akt Ha mepemagy mnpaB [IKS545  or

Windows

16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctasnenus npas MMC00000027 ot
16.09.2011

MATLAB R2012b

Akt nipenoctasiienns npas Ne Us000311 or
25.09.2012

MiKTeX 2.9 OecruraTHO

NetBeans IDE 8.0.2 OecIuIaTHO

Notepad++ OecriaTHO

OpenOffice OecriaTHO

- noroBop Nel3918/M41 ot 24.09.2009 ¢

Origin 8.1 5r2 3A0 «CodtJlaitn Tpeitn»

Python 3.4.3 OeCIuIaTHO

Python 3.5.1 (Anaconda3 2.5.0 64

bit) OecruiaTHo

R for Windows 3.3.2 OecriaTHO

STATGRAPHICS Centurion XVI.11

Akt npuema-tiepegaun Ne Tr024185 ot
08.07.2010



https://e.lanbook.com/book/157938
https://e.lanbook.com/book/151380

MHuoro¢yHKIMOHATBHBIH penax-

top ONLYOFFICE 6Gecruarnoe I1O GecrmarHo

OC Linux Ubuntu 6ecniiatnoe I1IO | 6ecruiatHo

3) CoBpemeHHbIe podeccnoHanbHbIe 0a3bl JaHHBIX ¥ MH()OPMAIMOHHBIE CIIpa-
BOYHBIE CHCTEMBI:

1. OBC «ZNANIUM.COM» WWW.ZNanium.com;

2. OBC «YHuBepcUTETCKAs OUOIMOTEKA OHIIANH) httDS:// biblioclub.ru/ ;

3. OBC «iams» http://e.lanbook.com.

4) [epedeHpb pecypcoB HHPOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHOM ceTH «MH-
TEPHET», HEOOXOIUMBIX JIJIsI OCBOCHUS TUCIIUTUTAHBIL:

Wurepret — yauBepcutet http:// www. Intuit.ru.
1. [TporpamMMHBIii KOMILIEKC pouHocTHOro ananu3za ABAQUS (SIMULIA)

http://www.3ds.com/products-services/simulia/overview/

2. [TporpamMMHBIil KoMIieke npoyHocTHOro anaianza ADINA

http://www.adina.com

3. [TporpammHBIil KOMIUIEKC TpouyHOCTHOTO aHanmu3a ANSY S

http://www.ansys.com

4. Caiit unrerparopa Texnonoruiit ANSYS B Poccun u CHI'

https://cae-expert.ru

S. [TporpammMHBIii Kommieke mpouHocTHoro ananuza NASTRAN

http://www.nenastran.ru

6. [TporpamMMHBIi KOMILIEKC TIpouHOcTHOTO aHanu3a FIDESYS

http://www.cae-fidesys.com

7. ITporpaMMHBIif KoMILIEKC IpoyHOocTHOTO aHanusa JIMPA-CAIIP

https://www.liraland.ru

8. s3Ik iporpammupoBanus Python

www.python.org

V1. Metoguueckne MaTepuasibl VI 00yYAIOUIUXCS 0 OCBOEHHIO JUCHUILIU-
HBI

Baxxnoit cocraBmstonieit qanHoro pasnaena PII sBisrorcs TpeOoBaHMs K peid-
TUHT-KOHTPOJIO ¢ YKa3aHHEM OajlioB, paclpeefeHHbIX MEXIY MOIYISIMU U

BUJIaMU PaOOTHI 00YUYaIOIIIHUXCH.



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.3ds.com/products-services/simulia/overview/
http://www.adina.com/index.shtml
http://www.ansys.com/
https://cae-expert.ru/
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https://www.liraland.ru/
http://www.python.org/
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MakcumanpHas cymma 0ajuioB MO y4eOHOUW AUCITUIUIMHE, 3aKaHIMBAIOIEH-
Csl K3aMEHOM, MO UTOoraMm cemecTtpa coctaisier 60 6amwioB (30 OamnoB - 1-if
MOyJib 1 30 6aJIIOB - 2- MOJTYJIB).

OOyuaromemycsi, HabpaBmemy 40—54 Oamra, Tpu MOJABEICHUU HTOTOB CE-
MecTpa (Ha MOCIEAHEM 3aHSATUU IO JUCIMIUIMHE) B PEHTHHTOBOM BEJOMOCTHU
ydeTa yCIeBa€MOCTH W 3aYETHOM KHM)KKE MOXET OBbITh BBICTaBJICHA OIIEHKA
«YIOBIETBOPUTEILHOY.

OO6yuaromieMycs, HaOpaBmiemy 55—57 6aioB, Npy MOABEICHUA UTOTOB Ce-
MecTpa (Ha TOCJICTHEM 3aHSITHH 0 AUCIUIUIMHE) B Tpade peHTUHTOBON BEIO-
MOCTH yudera ycneBaeMocTH «lIpemuanbHble 0amibl» MOXET ObITh J100aBIEHO
15 6ayioB U BRICTAaBJICHA SK3aMEHAIIMOHHAS OIICHKA «XOPOIIO».

OOyuaromemycsi, HaOpasuemy 58—60 O6amioB, NpH MOABEACHUN UTOTOB Ce-
MecTpa (Ha MOCJIeTHEM 3aHSITHH 0 JUCIHUIUIMHE) B Tpade peHTUHTOBOU BeJO-
MOCTH yudeTa ycreBaeMocTH «lIpemuanbHbie 0amuibl» MOXKET ObITh J100aBICHO
27 6aJJIOB U BHICTABJICHA YK3aMEHAI[MOHHAs OLIEHKA «OTIMYHO». B Kakux-mmu6o
MHBIX CITy4asx J00aBjIeHUE MPEMHUAIBHBIX 0aJIIOB HE JTOMYCKAETCsl.

OO6yuaronuiicsi, Habpapmuii 10 39 0aNI0B BKIIOYUTEIBHO, CAAET IK3aMEH.

Pacnipenenennie 0amioB mo MOIYJsIM yCTaHABIMBAETCS MPENojaBaTeiieM U

MOXET KOPPEKTHUPOBATHCSI.

Bonpocol K dK3aMeHy

1.
2.
3.

0630p cymectByromux CAD- u CAE- cucrem, CpaBHUTEIIbHBINA aHAIIN3.
CTpyKTypbl TaHHBIX JIJIS1 OTIMCAHUS TEOMETPHUH DJIEMEHTAa KOHCTPYKITHH.

[Toctpoenue pacuernor moaemu: CAE-monens VS CAD-Monens.

[Toctpoenne 6amouHO-000104euHOM MOoIe . CpeMHHBIC TTIOBEPXHOCTH JIJIsl 000JIOUEK.

4.

Bunmer  cerok. Ilpomecc moctpoeHuss  ceTok.  Merompl  TeHepaluu

HECTPYKTYPUPOBAaHHBIX KOH(OPMHBIX ceToK. llocTpoeHrne THOPUAHBIX CETOK C

TIOMOIIIBIO AeKOMITO3UIMY. KpruBOMHEHHBIE CETKH, SKOOUaH otoOpakenus. Pabota co

cOopKaMu, MOCTPOEHHUE CETOK Ha COOpKaXx.
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5. OneHka KayecTBa M CIVIAKWBAaHME CETKU. PydHOE pPENaKTHpOBAHUE CETKU.
JlokanbHOE ¥ TII00aNBbHOE U3MEIbYCHUE/ yTydIlleHHe ceTku. [ 'eHeparusi reoMeTpuu 1o
cetke. [IpeoOpazoBaHme HEKOH(OPMHOM CETKH Ha COOpKE B KOH(DPOPMHYIO.

6. IlonroroBka reomMeTpuM sl TOCTPOCHUSI CETKH. AHAIM3 TI'EOMETpPUH,

ACKOMITIO3HUIMEA T'COMCTPHHU IICPCA IIOCTPOCHUCM CCTKU.

7. 3ajaHue rpaHUYHBIX ycloBUi. PaboTta ¢ Marepuanamu v 6J10KaMu.
8. Pacuer peakunn KOHEUHO-3JIEMEHTHOW MOJIEIIH.
9. [TocTnporieccrHr: MoJsi 1 KOMIIOHEHTBI, MOJTy4eHUe 3HAUYCHUSI B TOUKE, CEUCHUS

U Cpe3bl, TpadUKy 10 KOOPAWHATAM U TI0 BPEMECHHU, aHUMAITHSI CTAaTHKH, COOCTBEHHBIX
YacTOT U TMHAMUKHY, THBAPHAHTHI, CHCTEMBI KOOPIMHAT, SKCIIOPT PE3YJILTATOB.
10. ABTomaruzaims u nporpammupoBadue Ha Python: API mpenpoiieccopa, padora ¢
NPENPOLIECCUHTOM BBITPYy3Ka JAHHBIX pacyeTa MPOBECHUE pacueTa padoTa ¢ pe3ysbra-
TaMH.
TpeOoBaHuUsI K pEUTHHT — KOHTPOJIIO.

1. BeinmonHeHue 1adbopaTopHbIX padoT — 20 Gaios.

2. Boimonnenwue 3aganuii — 10 6amios.

3. Coznanue npe3enrtanuit — 20 6anos.

4. Hanucanue pedeparos — 10 6anios.
I[IpumepHbIe 321a4u K IK3aMeHY

1. Pemnth 3agady O HAXOXJICHUM HAMPSHKEHHO-IE(POPMUPOBAHHOTO COCTOS-
HUs Ky0a co chepudecKuM OTBEPCTHUEM, BHYTPU OTBEPCTHUSA 3aJ]aHO HEHYJIe-
BOE JaBJieHHE. B kauecTBe Harpy3ku 3aJaTh JAaBJIE€HUE U3HYTPU chephl paB-
Hoe 1o moayuto 0.15. [TapameTpsl Matepuana: E = 100, v =0.25.

2. CpenctBamn CAE-cucTembl paccuuTaTh HANPSHKEHHO-ASHOPMHUPOBAHHOE
COCTOSIHUE JE€Talu KOHCTPYKLHH, MOKa3aHHOW Ha pucyHke. McciemnoBaTh
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TumnoBble 3a1a4M /151 CAMOCTOSTEILHOMH PadoThI
3agada 1.

CocTaBUTh MAaTEMATHYECKYI0 MOJENb Ipolecca MOTEPU YCTOMUYMBOCTH M
MIPOBECTH aHAJIU3 YCTOMUHUBOCTH (PEPMBbI, COCTOSIICH M3 TPEX CTEepKHEW paBHOMU
JKECTKOCTH M OJMHAKOBOM JJIMHBI L, COCTMHEHHBIX MEXKIy COO0OH IIapHUPHBIMU
oropamH, MoJi AeHCTBUEM KOHCepBaTUBHOM cuiibl P. O6mmas qyvnHa 3L.

KoHI1bI CTep>KHEBOM CUCTEMBI UMEIOT KECTKOE 3aIlleMJICHHUE.
3agaua 2:

CpencrBamu CAE-cucTeMbl paccuuTaTh HaMPsHKEHHO-1e(hOPMUPOBAaHHOE

COCTOSIHUAE AETAIM KOHCTPYKIIUH, IIOKa3aHHOM Ha pucyHKe. MccienoBars 3aBUCH-

MOCTb KOHICHTpAalUK HaHpH)KCHI/Iﬁ OT IMapaMcETpPOB CCTKU.

E = 20808 H fom? . T }
=025 -
i=2cm _ ey
P ;
120006 H s - 120060
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3agada 3:

[IpoBecTn aHau3 COOCTBEHHBIX 4YAacTOT U (OPM KoJieOaHUN IMIMHApPUYE-
CKOM 000JIOYKHU MPH MIAPHUPHOM OMUPAHUH TOPIIOB OOOJIOUKH.
1. YwucneHHO pelmTh 3a1a4y.

2. CpaBHUTH YHCIIEHHOE PEILIECHNUE C AHATUTHYECKHUM.



VIl. MaTepuanbHoO-TeXHU4YeCKOe o0ecredeHne

Jns aynuTopHOM paboThI

Y4aeOHast ayTuTOpust

Ne 7 170002, Tsepckas
0615., r.TBepp, CanoBblii
NepeysoK, .35

Habop yueOHoi1 mebGenu, MenoBas J0cKa.

[Tomernenue ajst caMoCTo-
ATEIBHON PabOTHI

Komnbrotepuslii kiace Ne 2
dakynapTera [IMuK No 249

Ha6op yuebHoit mebenu,
KOMITBIOTED,
IPOEKTOP.

Jliia camocTosiTeNbHOM pabOThI.

[ToMelienre aJsg caMmocTo-
ATENLHON pabOThHI
Kommnrerotepusiii knacc Ne 2
dakynbrera [IMuK No 249

Hab6op yuebHoit mebenu,
KOMIIBIOTED,
IPOEKTOP.

VIIl. Cenenusi 00 00HOBJIeHNH padoyeii MPOrpaMMbl TUCITUIIIHHBI

OOHoOBJICHHBIH pa3e

aTa u nporo-
KOJI 3aceJaHusA

Ne padoyeil nporpaMmabl Oncanne Brecen- Kadeapsbl
ILII. HBIX H3MEHEeHHU M i
AUCHUTLTHHBI yTBepAUBIIET0
U3MEHEeHHUs!
1 11. 2) IlporpammHuoe obec- | Buecennl uamenenus B | Ot 24.08.2023
NIEYECHUE cnucok 110 roJia, IpOTOKOJI
Ne 1 yuenoro co-
BeTa (haKynpTeTa
2 V. 1) Pexomennyemas Oo6nosnenue ccbuiok | Ot 24.08.2023
aUTEepaTypa Ha JIUTEepaTypy roJia, IpOTOKOJI

No 1 yuenoro co-
BeTa (pakynpTeTa




