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PABOYAS TIPOTPAMMA YYEBHOM JUCIATLIIAHBI

b1.B./IB.03.01 ITakeTbl HH)KEHEPHOTO aHAIM3a

1. Kox 1 HaumMeHOBaHNe HATIPABJIEHNSI MOJATOTOBKM:
01.03.03 Mexanuka 1 MaTeMaTHYECKOE MOJICTTUPOBAHUE

2. Illpoduib NOATOTOBKM:
KOMHI:IOTCpHI;IfI WHXUHHUPHUHI B MCXaHUKE CIUIOIIHBIX CPEI
3. KBanudukanus (cTeneHb) BHINYCKHUKA: O0akanaBp

4. ®opma 00y4eHHsI: OUHAs

5. Kaq)enpa, oTBeHaKOImas 3a peajn3aluio TUHCHUIJINHDbI: MexaHuKu U KOMITIBXOTCPHOT'O
MOACIINPOBAHUA

6. CocTraBuTe/IM NIPOrpamMMBbl:
KoBanes Anekceii Buktoposuu, noktop ¢pus-mar. Hayk, npodeccop, ¢pakynbrer [IMM,
kagpenpa MuKM, kovalev@amm.vsu.ru
bonnapesa Mapus BrnagumuposHa, npenojasatens, ¢pakynsrer [IMM, kapenpa MuKM,
Dobrosotskaya _masha@mail.ru

7. PexomengoBana: HMC daxynsrera [IMM nporokon Ne6 ot 17.03.2025.

8. YueOnnbiii ron: 2027 - 2028 Cemectp(-b1): 6


mailto:kovalev@amm.vsu.ru

9. Ilesn u 3aga4m y4eOHOM TUCHHUIIMHBI:

]_IGJ'IB HU3YUCHUA AUCHUIIINHBI O6y‘ICHI/IC CTYACHTOB MCTOJaM MCIIOJIb30BAHUSA KOMIIBIOTEP-

HBIX IMAKCTOB JIA IMOCTPOCHUA KOHCYHO-3JICMCHTHBIX CCTOK M HUX IMPUIOKCHUA K COBPCMCHHBIM
3agadyaM MCXaHHUKU.

3al[a'-H/I yqe6H0ﬁ JUCIHHMITIIMHBI: OGy‘-ICHI/IC MCTOAAMHU HCIIOJIL30BAHHA CUCTEM HMHIKCHCPHOI'O

aHaJIM3a, MOJCIIMPOBAHKS M IPOCKTHPOBAHUS IS MCCIICIOBAHUS CJIOXKHBIX CHCTEM; O3HAKOMJICHUE
C COBPEMCHHBIMHU MMaKETaMU WHXCHEPHOTO aHalln3a; 00ydYeHUe padoTe ¢ COBPEMEHHBIMH MaKeTaMU
porpamMM JUIsi MPOBEICHHUS KOMIBIOTEPHOTO W BBIYUCIUTEILHOTO JKCIEPUMEHTa B MEXAHHUKE U
00paboTKe ero pe3yJibTaToB.

10. Mecto y4yeOHoii nucuuminHbl B cTpykrype OOIl: YyeOnas AuCIUIUIMHA OTHOCUTCS K

dbopMupyeMoil ydacTHHMKaMHU O00pa30BaTENbHBIX OTHOMICHWH Yactu biokal.

s  ocBoeHus

JAUCHUITIIMHBI HGOGXOI[I/IMBI SHAaHUA JUCHUIUIMH MAaTCMAaTHYCCKOI0 IUKJIa, BBCACHUC B MHIKCHCPHLBIC

MMaKeTHI,

AJIrOpUTMbI

IMOCTPOCHUA PACUYETHBIX CCTOK.

OcBoenne JAUCHUITIIMHBI

HaﬂbHeﬁmeM U3y4daTb AUCHUIINIMHBI. MAaTEMAaTH4YCCKOC MOJCIMPOBAHUC, @HSHKO-MGX&HI/I‘ICCKI/II\/JI
IIPaKTUKYM U BBIYHCIIMTEIIHHBIN SKCIICPUMECHT

11. KomnereHuuu ody4yawuierocs, popmupyembie B pe3yabTaTe OCBOCHHUS JUCHUIIMHBI:

Kon Ha3Banue komnereHuuu Koa(sr) Wupukatop(r) [Inanupyemble pe3yabTaThl
00ydeHHs
I[IK-4 | Cnocoben ctpouts | [IK-4.1 | meer mpencraBineHne o0 | 3HaTh: QyHIAMEHTATBHBIC TOHATHS
MaTeMaTHYECKHe MOJICIN OCHOBHBIX JCLUIIIMHBI, OBITH 3HAKOMBIM C
UL MIPOBECHNUS MaTEeMaTHYeCKUX MOJEISIX | COBPEMEHHBIM COCTOSHUEM
pacdeTHpIX ~ pabor c u METoJax | JUCHHUIUIMHBL
HCTIONIb30BaHUEM KOMITBIOTEPHOTO
COBPEMEHHBIX MO/JIEITMPOBAHHUS YMethb: hopMyTUpOBaTH U
WH)KEHEPHO- MEXaHHKH, TMPOTPAMMHBIX | JIOKa3bIBaTh OCHOBHBIC
BBIYHCITUTEIbHBIX naKerax, KJIACCHYECKUE U COBPEMEHHBIE
KOMILIEKCOB NpeHa3HaYCHHBIX JUISL | TIOJIOXKEHUS JUCIUILINHBI,
pereHus pa3MUuHBIX | IPUMEHSITH CYILECTBYIOINE
HWH)KEHEPHBIX 3aja4: | MporpaMMHBIE MaKeThI
pacyéroB, aHamM3a W
CHUMYJISIIMY MEXaHWYeCKUX | Brmanmers:  HaBbIKAMHM — pELICHUS
IPOIIECCOB; YCIOBUSIX | KIIACCHYECKMX W COBPEMEHHBIX
MPUMEHUMOCTH  JIaHHBIX | 3a/1a4
MoJieNiel K METOJIOB
T[IK-5 | Cnocoben mpoBomuth | [IK-5.1 | HakarumBaer A | 3HATH: BO3MOXHOCTH "
pacdeTHbIe HCCIEJOBaHMS CHCTEMATH3HUPYeT 3HAaHUS | OCOOCHHOCTH IPHKIIAIHBIX MTAKETOB
HarpsHKeHHO-Jie- 0 MeToJax pacyueTHBIX | MPOTrpaMmm
(hopmMHupOBaHHOTO Ucce0BaHUMN YMmers: co3/1aBaTh u
COCTOSTHHS, MPOYHOCTH HaIpsHKEHHO- UMIIOPTHPOBATh  I'E€OMETPUYECKHE
OCHOBHBIX nedopMupoBaHHOTO MOJICTIH;  NPHUMEHSATh  CETOYHBIN
KOHCTPYKIIMOHHBIX COCTOSIHUSI Tel (CTepXHH, | FeHepaTop TSt MOCTPOCHHUS
3JIEMEHTOB pu TUIACTHHBI, 000JI0YKHN), | TEOMETPHUYECKO M CETOYHOH
BO3JICHCTBUA CHJIOBBIX MIPOYHOCTH; OCHOBax | MOJENeH Uil aHannu3a paslIndHBIX
(akTOpOB  Ha  OCHOBE KOMITBIOTEPHOTO BAapUAHTOB  pEIICHWH  3a/JaHHOU
COBPEMEHHBIX CpeAcTB WHKUHAPUHTA U | 3a1a4y; UCTIONIb30BaTh
TBEPAOTEIHHOTO 3D- BUPTYAJILHOTO porpaMMHOE  oOecrieueHne JuIs
MOJICTTMPOBaHHUS MOJISIMPOBAHMs IPOOJIEM | aHalM3a  BapUaHTOB  pEIICHHH
MEXaHHKH CIUIOLIHBIX Cpe]| | 3a/laHHOM 3a/iauu
Brnaners:  HaBBIKAMH  pELICHUS

MPUKIIAJHBIX 331249 ¥ ONTHMHU3ALUN
KOHCTPYKTHUBHBIX CXEM IPOTOYHOM
9acTH C TIOMOIIBIO MPUKIIAJHBIX
MAKeTOB;  HaBBIKAMHM  aHAJH3a
BapUaHTOB PELICHUH, pa3pabOTKH U
MOKCKA KOMIIPOMUCCHBIX PEHICHUI.

12. CTpyKTypa M conep:kaHue y4eOHON AUCHHUIIIMHBI:

IIO3BOJIMT B




O0beM INCHUIUIAHBI B 3a4€THBIX eINHUIIAX/94acaX B COOTBETCTBUH ¢ Y4eOHBIM miianom — 2 /
72

®opMa NPOMeKYTOYHOI aTTeCTALMH (3auem/>K3amen); ___3a4deT

13. Buabl yueoHoii padoThI:

TpynoeMKocTh (4achl)
i Ilo cemectpa
By yueOHo# paboThI Beero N; Tpam
AyIUTOpHBIC 3aHATHS 32 32
B TOM YHCJIE:
JICKITUU 16 16
MIPAKTHYECKHEC
nabopaTopHbIe 16 16
CamocTosiTenbHas paboTa 40 40
Uroro: 72 72
dopma MPOMEKYTOUHOM aTTeCTAIH 3auer 3auer

13.1. Coneprxanue pa3iesioB AUCHUIIHHBI:

No

HaumenoBaunue
n/n

pasnena JUCIUILUTHHBI

Conepskanue paszena JUCIUTUTMHBI

Peanuzanus paznena
JUCLUILIMHBI C TIOMOIIBIO
oHJIaliH-Kypca, JYMK

1. Jlexuun

1 | BBenenue

0O0630p COBpEMEHHOTO YPOBHS Pa3BUTHUS
MAKETOB MPUKIIAIHBIX POTPAMM U UX
MPUMEHEHUS MIPH PEIICHUN UHXEHEPHBIX
3ajad.

https://edu.vsu.ru/course/v
iew.php?id=6237#section-
1

MeToa KOHEUHEIX
3JIEMEHTOB. MeTox

OCHOBHEIC IIOHATHS U IMPUHIHUIIEI METOAAa
KOHCYHBIX 2JICMCHTOB U KOHTPOJIbHBIX

https://edu.vsu.ru/course/v
iew.php?id=6237#section-

2
KOHTPOJIBHBIX 00BEMOB. 1
00BEMOB.
ANSYS Workbench Oo61ee mpeacrapiaeHue 00 000I0UKe, https://edu.vsu.ru/course/v
3 UMITOPT FEOMETPUH, CETOUHBIX Mojenei aast | iew.php?id=6237#section-
peleHus 3a1a4. 1
ICEM CFD [TocTpoeHue TpexMepHbIX TeoMeTpuueckux | https://edu.vsu.ru/course/v
MoJIeIei iew.php?id=6237#section-
PasnuuHbie METOIBI TOCTPOCHUS 1
TETPAdAPHUUECKUX CETOYHBIX MOJIEIIEH.
4 [TocTpoeHHe TeKCadIPHUECKUX CETOYHBIX
MOJIEJNIEH ¢ UCTIOIh30BAHUEM OJIOUHBIX
CTPYKTYp
2. JlabopaTopHbIe 3aHATHS
1 Beenenne. ANSYS Oo61ee mpeacrasiaeHue 00 000I0UKeE, https://edu.vsu.ru/course/v

Workbench

HMIIOPT Ir€OMETPUHN, CCTOYHBIX MozeaeH s
pEeIICHUSA 3a1a4.

iew.php?id=6237#section-
1




ICEM CFD [Toctpoenue TpexMepHbIX Teomerpuueckux | https://edu.vsu.ru/course/v

2 MoeIen iew.php?id=6237#section-
1

ICEM CFD PasnuuHbie METOIBI TOCTPOCHUS https://edu.vsu.ru/course/v

3 TETPAdIPHUCCKUX CETOUHBIX MOIEIICH. iew.php?id=6237#section-
1

ICEM CFD [TocTpocHHE TeKCadAPHUECKUX CETOYHBIX https://edu.vsu.ru/course/v

4 MOJIeJIeH ¢ UCTIOJIb30BaHUEM OJIOUHBIX iew.php?id=6237#section-
CTPYKTYpP 1

13.2 Tembl (pa3aenbl) AUCHUUIIMHBLI U BUAbI 3AHATHIA:

Bubl 3ansTHii (4acoB)
Ne HaumenoBanue paznena CaMocToAT
[Ipaktru | JlaGopar
/1 JIUCLIUIUINHBI Jlexnun eJIbHAs Bcero
€CKUe OpHBIC
paborta
1 | Brenenue 2
MeTto1 KOHEUHBIX 3JIEMEHTOB.
2 4 2 6
MeTo]1 KOHTPOJIBHBIX 00BEMOB.
3 | ANSYS Workbench 2 2 4
4 | ICEM CFD 8 12 30
Hroro 16 16 40 72

14. MeToguyeckne yKazaHus AJ1s1 00y4AKIIUXCS 10 OCBOCHHUIO TUCHHUILJIMHBI:

Ha JICKIIMOHHBIX 3aHATUAX CTYI[eHTI)I 3HAKOMSATCA C OCHOBHBIMUA ITOHSATUAMHA Kypca, ux HOFquCKOﬁ
B3aMMOCBA3bI0. M3yueHre TeM HauWHAeTCs C JIKIH, KOTOPhIE COCTABIISIOT OCHOBY TEOPETHUECKON
IIOATOTOBKH CTYILCHTOB. .HGKIII/II/I YUTAKTCS C UCITOJIB30BAHUEM TCXHUYCCKUX CpeI[CTB 06y‘-I€HI/I$I. Ha
CaMOCTOSITENTLHOM paboTe CTyIEHThl Pa3BUBAIOT U YIIYOJISIOT MOMyYeHHbIC 3HAHUS. 3HAKOMCTBO C
OCHOBHOﬁ nu IIOHOJIHI/IT@JII)HOI;'I HHTepaTypOﬁ, BKJIFO4Uas CHpaBO'-IHI)Ie n3gaHus1, KOHCIICKT OCHOBHBIX
IMOJIOKEHUH, TEPMHUHOB, CBEJIECHUH, TpeOyIOMIHX 3alIOMUHAHUSA u SIBJISTIOLLINX CST
OCHOBOIIOJIararommmMm B 3T01>i TEME, BBIITIOJIHCHUC I/IHI[I/IBI/II[yaJ'IBHI)IX SaI[aHHfI. HpaKTI/I‘-ICCKI/IC
3aHATUSL TO3BOJISIOT Pa3BUBaTh y CTYACHTOB TBOPYECKOE TEOPETUUYECKOE MBIILJIEHUE, YMEHHUE
CaMOCTOATENIFHO M3y4YaTh JIMTEPATypy, aHATU3UPOBATHh NPAKTUKY; y4daT 4eTKo (OpMYIUpOBaTh
MBICJIb, BECTH JUCKYCCHUIO, TO €CThb HMEIOT HCKIIOYHMTENIbHO Ba)XHOE€ 3HAUYEHHE B PA3BUTHU
CaAMOCTOSTCIIBHOTO MBIIIJICHUAA. HpI/I IIOATOTOBKE K HpaKTI/ILIeCKI/IM 3aHATUAM H€06XO)II/IMO
MOBTOPUTh OCHOBHBIE TMOJOKEHHUS W TOHATHS MO TeMme 3aHATud. [lpu  ucnonab30BaHUM
AUCTAHIIUOHHBIX O6p330BaT€J'II>HI>IX TGXHOJ'IOFI/II\/JI nu BJ'IGKTpOHHOFO o6yqu1/151 BBIIIOJIHATH BCEC
yKa3aHus mpenojaBaTeneit o padore Ha LMS-mardopme, cBoeBpeMEeHHO TOIKITF0YaThes K online-
3aHATHUSAM, COOJI0IaTh PEKOMEH AN TI0 OPTAaHU3AIMN CAMOCTOSITEIIbHONU PabOTHI.

15. IlepeyeHb OCHOBHOI1 U 10NOJHUTEIbHON JUTEPATyPhl, peCypPCcOB HHTEPHET, HE00XO0AUMBbIX
JJIsl OCBOCHMS THCHHUIINHBI:

a) OCHOBHas JIUTepaTypa:

Ne

Hctounuk
/o

AdanacbeB, A.A. [TakeTsl IporpamMM MH>XEHEPHOT'O M Hay4dHOro aHanusa. ANSYS
[DnekTpoHHBIH pecypc] : yueOHOe mocoOre Tl BY30B : [JIJIs CTYI., H3YYarOIuX

1 muctuiuiney "KoMmmbroTepHbIe crucTeMbl U TexHomoruu''| : [yt Hanpasiieaus 010800 -

' Mexanuka u MaTemaTrueckoe moaenuponanue] / A.A. AdanacreB, M.B. bonnapesa, E.H.
KopxoB ; BopoHex. roc. yH-T .— DJIEeKTpOH. TEKCTOBbIE 1aH. — Boponex : M3narensckmii
noM BI'Y, 2015 .— 3aru. ¢ Tutyn. skpana .— Pexum nocTtyna: ajis 3aperucTpupoBaHHBIX



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6838&TERM=%D0%90%D1%84%D0%B0%D0%BD%D0%B0%D1%81%D1%8C%D0%B5%D0%B2,%20%D0%90.%D0%90.%5B1,1004,4,101%5D&LANG=rus

yurateneit BI'Y .— Tekcrossiii daitn .— Windows 2000 ; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-22.pdf>.

H. H. ®enopora, C. A. Bamerep, M. H. lanunos, I0. B. 3axapoBa. OcHOBBI paOOTHI B
ANSYS 17 — Mocksa : JIMK IIpecc, 2017. — 210 c. — ISBN 978-5-97060-425-0. —

2 .

Tekcr : anexTpoHHbIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CHCTeMa. —

URL.: https://e.lanbook.com/book/90112.

bacos, K. A. ANSYS: cnipaBounuk moss3oBareds : cipaBodHuk / K. A. bacoB. — Mockaa :
3 JMK TIlpecc, 2008. — 640 c. — ISBN 5-94074-108-8. — Tekcr : anekrponHbii // JIaHb :

AJIEKTPOHHO-OMOJIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/1335

banmmukosa, 1. A. Kommuiekc ANSY'S: aHanu3 ycTOMYMBOCTH KOHCTPYKIUH : yueOHOE
nocobue / M. A. banmukopa, M. A. Jleran, K. A. MarBeeB. — HoBocubupck : HI'TY, 2017.
4 — 66 c. — ISBN 978-5-7782-3383-6. — TekcT : anekTpoHHbIH // JIaHb : 3JIEKTPOHHO-
OoubnuoTeyHas cucrema. —

URL.: https://e.lanbook.com/book/118128

0) JOMOJIHUTENbHAS TUTEpATypa:

No

Hctounuk
/o

ApremoB, Muxaunj AHaTOJbeBUY. MaTeMaTn4uecKkoe MOJETMPOBAHUE U KOMITbIOTEPHBIN
AKCIEpUMEHT : MeTo. mocobue s cTy. 3-5 kypcos no crenuanbHocTsM 010200 u

5. |1 010500 / M.A.Aptemos, E.H.Kop:xoB; Boponex. roc. yu-T. Kad. Teoper. u nmpuxiiaz.
MexaHuku .— Boponex, 2001 .— 64 c¢. : un. — 9.44 —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb02041.pdf>.

banmukona, M. A. Kommiekec ANSY'S: ananu3 ycTORYMBOCTH KOHCTPYKIIUM : yaeOHOe
nocobue / U. A. banmukoa, M. A. Jleran, K. A. MarseeB. — HoBocubupck : HI'TY,
6. | 2017.— 66 c. — ISBN 978-5-7782-3383-6. — Tekcr : anekTpoHHbIi // JIaHs :
ANEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —

URL.: https://e.lanbook.com/book/118128

B) MH(GOPMAIIMOHHBIE 3JIEKTPOHHO-00pa30BaTENbHbIE PECYPCHI:

if_;[ Hcrounuxk

1 DneKTpoHHO-01OIMoTeyHast cucteMa «KOHCYIbTaHT cTyieHTa». - PexxuM pocryna:
" | https://www.studentlibrary.ru/

2 DneKTpoHHO-01OIMoTeyHast cucteMa «JIaHp» (OCTYHI OCYyLIeCTBISETCS 1O
" | agpecy: https://e.lanbook.com/

3 OnexTpoHHbIN Katanor Haydnoil 6ubaroTexn BopoHexckoro rocy1apcTBEHHOTO
" | yauBepcutera. — Pexxum nocryna: http//:www.lib.vsu.ru.

4. | OmmaiiH-Kype, pasmeriennsiii Ha LMS-mnatgopme edu.vsu.ru:

https.//edu.vsu.ru/course/view.php?id=6237#section-1

16. Ilepevyenb yueOHO-MeTOAUYECKOI0 OOecTeYeHHs ISl CAMOCTOSITeIbHOM padoThl (YuebHO-
MemoouyecKue peKoMeHoayuu, nocoous, 3a0a4HUKU, Memooudeckue YKAa3aus No 6bINOJHEHUIO
NPAKMUYECKUX (KOHMPOIbHBIX), KYPCOBbIX pabom u op.)

CamocrodarenbHass pabora oOydaroIlerocst JOJDKHA BKJIIOYATh IIOATOTOBKY K J1aOOpaTOPHBIM
3aHSTHUSIM, KOHTPOJIBHOM paboTe U MOATrOTOBKY K MPOMEXYTOUYHOM aTTecTaluu.

Jlnst obecriedeHns caMOCTOSATENIbHOM pabOThl CTYJEHTOB B 3JIEKTPOHHOM Kypce MUCHMILIMHBI Ha
oOpa3oBaTenbHOM TOpTalie «DJeKTpOoHHBIM yHUBepcutrer BI'Y» cdopmupoBan yuebGHO-
METOAMYECKUI KOMILJIEKC, KOTOPBIA BKIIOYAET B ceOs: Mmporpammy Kypca, ydeOHble mocoOust u



http://www.lib.vsu.ru/elib/texts/method/vsu/m15-22.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6838&TERM=%D0%90%D1%80%D1%82%D0%B5%D0%BC%D0%BE%D0%B2,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/feb02041.pdf
https://www.studentlibrary.ru/
https://e.lanbook.com/

CIIPaBOYHLIC MAaTCPUAJIbl, MCTOAUYCCKUC YKAa3aHH IO BBIIIOJIHCHUTO SaI[aHI/II‘;L CTy,ZIeHTLI moJryqyaroT
AOCTYII K JaHHBIM MaT€purajiaM Ha IIEPBOM 3aHATHHU 11O AWCIHUILINHE.

HpI/I peain3dalilii OUCHOUILUIMHBI HCIIOJIB3YKOTCA CICAYIOIIUC O6p&30BaTeJ'IBHBIC TECXHOJIOTHH:
JIOrM4YCCKOC IIOCTPOCHUEC JHUCHUIIINHEIL, 0003HaucHUE TCOPCTUYCCKOIO U  HNPAKTUYICCKOIO
KOMIIOHCHTOB B y‘Ie6HOM MaTepuajic.

17. UndopmaumoHHbIe TEXHOJIOTHH, UCIIOJIb3YyeMble J1JIsl peajin3alum y4eOHoi JUCIUNIHHBI,
BKJIIOYasl IPOrpaMMHoe obecrieyeHne 1 HHGOPMANIMOHHO-CIIPABOYHbIE CHCTEMbI (IPH
HEe00X0IUMOCTH)

[Tpu peanuzanuu JUCHUILTUHBI MOTYT IIPOBOJUTHCS pa3InYHbIE TUIIBI JICKIHH (BBOAHAS,
0030pHast U T.J1.), IPUMEHITHCS TUCTAHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTUHU B YaCTH OCBOCHUS
JIEKIMOHHOT'O MaTepuaia, CaMOCTOSTEIbHON padOThI 10 AUCHUILIMHE UM OTAEIbHBIM €€ pa3ieaMm.

JluctumiinHa peanu3yercs ¢ IPUMEHEHHUEM dJIEKTPOHHOTO O0yUeHUS U TUCTAaHITMOHHBIX
o0pa3oBaTeNbHbIX TEXHOIOTUHN. J[J1s1 Opranu3anuy 3aHITUNA PEKOMEHIOBaH OHJIAMH-KYpPC
«[IpubnmxeHHBIE METOIBI B MEXAHUKEY, pa3MEIIEHHBINH Ha TUIaThopMe DIECKTPOHHOTO
yausepcuteta BI'Y (LMS moodle), a Taxske uTepHeT-pecypcbl, npuBeeHHbIE B 11.15B.

18. MaTepuaibHO-TeXHUYECKOe o0ecneyeHue T CIUITUHBI:

YueOHast ayauTopusi: cHenuanu3upoBaHHas wmebenb, KommbroTepsl, MynbTumeana-
IPOEKTOp, MyJIbTUMEINITHAS AKyCTUYECKask CUCTEMA

OC Windows 8 (10), wunrtepner-Opayzep (Google Chrome, Mozilla Firefox), c
BO3MOYKHOCTBIO TMOJKIIOUEeHUsI K cetn «MHTepHEeT» M 1uiatdopme DIEKTPOHHOTO YHUBEPCUTETA
BI'Y (LMS moodle), [I0 Adobe Reader, naker ctannapTHbIX O(UCHBIX MPUIOKEHUHN 11 paboThI ¢
nokymentamu (MS Office, Moii O¢uc, Libre Office)., Ansys (cBo6oanoe u/unu 6ecruiataoe 110).

19. OueHouHbIe CpeCTBA IS IPOBEACHUS TeKYLel U MPOMEeKYTOYHOM aTTecTaluii

[Topssmok OIEHKM OCBOCHHS OOydYaloImMMHUCA Y4eOHOro Marepuaia OIpeesseTcs
COJIEp’KaHUEM CIIEYIOIINX Pa3/IeNoB JUCIUILINHBL:

Kowmme | UnaukaTtop(sl)

[\
Ne | HammenoBanwue paszaena TeHIMS | JOCTHOKEHHS OlEHOYHBIE Cpe/ICTBA
/T | AUCHMILTUHBI (MOTYIs) (1) P —

Jlomawnue 3a0anus
1 Baenenue IIK-5 [K-5.1

MeTo KOHEUHBIX Jlabopamopnule 3a0anus/oomawnue
[1K-4

2 3JIEMEHTOB. MeTo [1K-4.1 3a0anus

KOHTPOJIbHBIX 00BEMOB.

Jlabopamopuvie 3a0anus/oomauinue

3 | ANSYSworkbench | 4| mr4a sadarnus
I1K-4 K-4.1 JlabopamopHhvie 3a0anus/0omauinue
4 ICEM CFD IIK-5 HK-5. 1 3a0aHUsL

[IpomexyTouHas arrectanus

Buvinonnenue nabopamopnuix pabom
dbopma KOHTPOJIS - 3a4eT




20 TunoBble OLleHOYHBbIE CPEACTBA U METOAHYECKHE MATEPHAJIbl, ONpee/isiiolue Npoueaypbl
OlLlCHUBAHUS

20.1 Texkymmii KOHTPOJIb yCIIeBAeMOCTH

KOHTpOJIB YCI€BACMOCTHU IO JUCHHUIIIIMHEC OCYIICCTBIIAACTCS C IOMOIIBIO
CJICAYIOIIUX OLCHOYHLBIX CPCIACTB:

JlabopamopHbie pabomsbl/0omawiHUe 3a0aHusi

(HaumeHoBaHuUe oueHO4YHO20 cpedcmea meKyuw,e20 KOHMPOIisl ycriegaemMocmu)
MepeyeHb 3agaHnn U3 3agavyHMKOB K nocobun na n.16

OnucaHne TexHosnormu nposeneHUs. npOBOLI,I/ITCFI KOHTPOJb NYTEM NMPOBEPKU
BbINOJIHEHHbIX pa60T

LWkanbl U KpUTepUn oLleHMBaHUA

OueHka Kputepun oueHok

OThNuHO lMpaBunbHoE BbiNONHEHWEe nabopaTopHon paboTbl. BeinonHeHbI
[ONOMHUTENbHble 3afaHuns
MpaBunbHoe BbiNonHeHne nabopatopHon paboTbl. BbinonHexue

Xopowo [OMNOMTHUTENbHbIX 3a4aHuUi Bbi3biBaBET CIOXHOCTU, HO CTYAEHT CripaBnsaeTcs
CaMOCTOATENbHO.

YpoBsneTBoputenbHO MpaBunbHoe BbiNonHeHne nabopatopHon paboTel. BbinonHexue
[OMNOMTHUTENbHbIX 3a4aHUN Bbl3bIBaBET CIIOXHOCTU, HO CTYAEHT CripaBnaeTca
C NnoAckKasKomn npenogasaTtens
HenpasunbHoe BbiNnonHeHWe nabopaTopHon paboThbl.
HeypnosneTBoputensHo

20.1 NMpomexyToyHas aTrectaumsa

HpOMe)Ky'TO‘lHaSI arrecranuus 1o JUCHUIITIMHE OCYIIECTBIIACTCA C IIOMOUIBIO CICAY-
HOIUX OOCHOYHBIX CPCIACTB!
CobecedosaHue o sorpocam

(HaumMeHoBaHuUe OUEHOYHO20 cpedcmea rNPOMEXYmoYHOU ammecmauuu)

Bonpocbl k 3auemy
OcCHOBbI NOCTPOEHUS CETOUHbIX MOAENEN.

Cnocobbl NOCTPOEHUS TOYKM.

Cnocobbl 3agaHnsa KpUBOW.

Cnocobbl NOCTPOEHUS MOBEPXHOCTW.

Cnocobbl mnopTa reomMeTpun.

AnropuT™M NOCTPOEHUS TETPAILPUYECKON CETKMU.
ANroputM NOCTPOEHNS rekcasagpuUdecKon CEeTKM.

3apgaHue rnobanbHbIX HACTPOEK CEeTKMU.

© 0 N o o b~ 0w NP

3agaHue nokanbHbIX HACTPOEK CETKM.
10.Cnocobbl NOCTPOEHNSA MPUCTEHOYHOIO CIOS.
11.mnopT ceTovHOM Mogenu



OnucaHne TexHosrnorMm npoBeaeHns. 3a4yet NnpoBoanTcs B hopme
cobecenoBaHus Ha ocHoBe KMM, cocTtaBneHHbIX Ha OCHOBE BOMNPOCOB A4
noAroTOBKU K 3a4eTy M BbINOMHEHMS nabopaTopHbIX paboT

OueHka Kputepuu oL,eHok
IIpasunvHoe  @vlnonHenue — 80CbMU  1ADOPAMOPHBIX  pabom.
IIpasunvHvle omeemvi Ha OONOIHUMENbHBIE BONPOCHI.

3ayTteHo

Henpasunvnoe evinonnenue 6ocoMu 1aO0pamopHvix pabom uau ux|
HeBbINOJLIHEHUe.

HezauteHo

20.3 3apanua pasgena 20.3 pekoMeHOyTCs K MCMOMb30BaHMIO NPy NPOBEAEHUN
ANarHOCTUYECKMX paboT C Lerbio OLEHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUSI AaHHOM
ANCUNNNUHBI (3HAHUIA, YMEHUI, HAaBbIKOB).

[IK-4 CnocobeH CTpOWTh MAaTeMAaTHUYECKHE MOJECIM JUIsl TPOBEACHUS PaCUETHBIX pabdoT ¢
UCIOJIb30BAaHUEM COBPEMEHHBIX HHKEHEPHO-BBIUHUCIUTEIbHBIX KOMILIEKCOB

1. Ecnmu mpu nocTpoeHMHM pacueTHOM CeTKH OJIOKM COCOUHSIIOTCS MEXAy Cco0oi
MHTErpanbHo (y3€1 B y3€ll), TO 3T0O OJI0YHas CETKa C CONPArarollIMMUCS TOBEPXHOCTSIMU?

a) Ha

b) Her

2. Ecnmu mpu mocTpoeHMHM pacueTHOM CETKH OJOKH COeNUHSIOTCS MEXAy COOOH 1o
MIOBEPXHOCTAM pasjena fA4eeKk, TO O3TO OJoyHas ceTka C HEe CONPATalolUMUCS
MMOBEPXHOCTAMMU?

a) Ha

b) Her

3. MoryT 1 UIMETh MECTh CETKH C HAKJIJBIBAIOIIUMUCS OJI0KaMU (CETKU-XUMEpPHI)?

a) Ha

b) Her

4. Bepuno mm yrBepxaeHue: «Pa3HOCTP MEXAy pELIEHHEM HUCXOJHOW CHUCTEMBI

mup¢depeHINaIbHBIX ~ YPaBHEHHMM WM TOYHBIM  PEIIEHHEM  HUCXOAHOW  CHCTEMBI
mudQepeHIranbHbIX YPaBHEHUH Ha3bIBAOT MOTPELIHOCTHIO0 METO/1a»

a) Ha

b) Her

5. HasoBuTe 4T0 HE OTHOCHUTCS K OCHOBHBIM (hOpMaM 3JEMEHTA /sl TIOCTPOCHUS CETKH B
TpexMepHoi obiacTu

a) I'ekcasmp

b) Terpasap

C) [Tpuzma

d) Top

6. Yem onpenenseTcs pa3Mep CETOYHOTO dJieMeHTa?

a) MakcuMaJibHO JJIMHHON I'PAHbIO JJIEMEHTA



b)

c)
d)

7.
a)
b)
c)
d)

8.

a)
b)

c)
d)

9.
a)

b)
c)

BricoTa »ieMmeHTa
CymMmma JUIMH 3JIeMEHTa
JnviHa snemeHTa

Urto noapazymeBaeTcs o1 pa3MepoM pacueTHOM CeTKU?
Jnvunaa sneMeHTa

Bricora anemenTa

KosnuyecTBo y3.10B, 3J1eMEHTOB CETKH

CymMa 1I1H 37eMeHTa

Kakwue Tena He OTHOCATCS K IPUMHUTHBHBIM?
[Tapannenenunen

Konyc

Cdepa

Cnupansb

Matemaruueckas MoJielb 0ObEKTa 3TO
COBOKYNHOCTH 3alIHCAHHBIX HA fI3bIKE MATEMATHKHU (OpMYJ, OTPaKAOIMUX Te

WJIM MHBbIE CBOIICTBA 00bEKTa OpUTHHAJIA UJIH €TI0 ITOBEACHUEC

dopmysa KopHEel KBapaTHOTO ypaBHEHUS
TpexmepHas Mozienb pacueTHOM 00s1acTu

[TK-5 CnocobeH mpoBOAUThH pacyeTHBIE UCCIIEIOBAHUS HAIPSKEHHO-1e(OPMUPOBAHHHOTO COCTOSHUS,
MIPOYHOCTH OCHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB IpPH BO3JCHCTBUU CHJIOBBIX (DaKTOPOB Ha
OCHOBE COBPEMEHHBIX CPEJCTB TBepAO0TEIbHOr0 3D-MoenupoBaHus

1.
a)
b)
c)

Bunbl pacueTHBIX CETOK
CrpykTrypupoBaHHas (peryJasipHasi)
HecTpykrypupoBanHas
MHororpanssie

dopMainbHbIE

dopMa sUeeK CEeTKU B IBYMEPHOM CIlydae
TpeyrojibHUK, YeThHIPEXYT0JbHUK
OTtpe3ok

Terparap, rekcarap

@opMa sYeeK CETKU B TPEXMEPHOM CITydae
TpeyroibHUK, YETBIPEX YT OJIbHUK

OTtpe3oxk

Terpasap, rexcadap

I[I/ICKpCTI/IBaI_II/ISI 00J1acTH — 3TO

npeaACTaBJICHUC HerepBIBHOﬁ obnacTu B BHUJC MHOXECTBA KOHCYHBIX 3JICMCHTOB.
alrpoKCcumanus (byHKI_II/II/I IIOJIMHOMAaMH.

)IO63BJ'I€HI/Ie AOIOJTHUTEIIbHBIX Y3JI0B HAa I'paHUIAX 3JICMCHTA.

pa36I/IBaHI/IC KOHEUYHBIX 3JICMEHTOB Ha 00Jiee MEJIKHUE.

Pacmm¢pyiite abopesuatrypy CAD
O0menpuHaATOEe MEXKIYHAPOAHOE O0003HAYEHHE CHUCTEM AaBTOMATHU3MPOBAHHOIO

NPOEKTHPOBAHUS MoO/esell 00beKTOB



b) OOmenpuHITOE MEXKIyHAPOJHOE O0O3HAUECHHUE CHCTEM, IMPEIHA3HAUYCHHBIX s
MIPOBEICHUS PAa3INYHBIX BHIOB MH)KEHEPHOTO aHAIM3a JIeTallel U MallluH

C) OOmenpuHITOE  MEKIYHAPOJHOEC O0003HAYCHHE CHCTEM aBTOMATH3UPOBAHHOTO
MPOSKTUPOBAHUS TEXHOJIOTHII 00pabOTKH

d) Cucremsbl ynpaBiIeHUs MPOSKTOM U TEXHUYECKUM JIOKYMEHTOO00POTOM

6. Pacum¢pyiite abopesuarypy CAE

a) OOmenpuHiITOE  MEXKIYHApPOJHOE OOO3HAYCHHE CHCTEM aBTOMATH3UPOBAHHOTO
MIPOSKTUPOBAHMSI MOJICTICH OOBEKTOB

b) O0menpuHaATOE MEAKIYHAPOAHOE 0003HAYEHHE CHCTeM, MNMpPeIHA3HAYEHHBIX JIsl
NMPOBe/IeHUs PA3JINYHBIX BHI0B HHKEHEPHOT0 aHAJIN3A JIeTalieil 1 MalluH

C) OOmenpuHiITOE  MEXKIYHApPOJHOE OOO3HAYCHHE CHCTEM aBTOMATH3UPOBAHHOTO
MIPOCKTHPOBAHHMSI TEXHOJIOTUH 00pabOTKH

d) CucTeMbl yIpaBICHUs IPOCKTOM H TEXHUYECKUM JIOKYMEHTO000pOTOM

7. Pacmudpyiite ab6peBuarypy CAM

a) OOmenpuHsITOe  MEXKIYHAPOAHOE O0O3HAYEHHE CHCTEM  aBTOMATHU3HPOBAHHOTO
MIPOSKTUPOBAHUS MOJIEIICH 0OBEKTOB

b) OOMICTIPUHATOE  MEXKIYHAPOJIHOE O0O03HAYEHHWE CHUCTEM, NpPEAHA3HAYCHHBIX IS
MIPOBEJICHUS Pa3IMYHBIX BUJIOB HHXCHEPHOTO aHAIIM3a JeTael U MaIlluH

c) OO0menpuHATOe MEXKIYHAPOIAHOE 0003HAYEHHE CHCTEM ABTOMATH3HPOBAHHOIO
NMPOEKTHUPOBAHUS TEXHOJOTUIl 00padoOTKHN

d) CucreMbl yrpaBIeHUS TPOCKTOM U TEXHUYECKUM JIOKYMEHTOO00POTOM

8. Pacum¢pyiite abopesuarypy PDM

a) OOmenpuHITOE  MEXKIYHAPOJHOE OOO3HAYCHHE CHUCTEM aBTOMATH3UPOBAHHOTO
MIPOSKTHPOBAHMSI MOJICTICH OOBHEKTOB

b) OOmenpuHITOE MEXIYHAPOJHOE OOO03HAYCHUE CUCTEM, NpPEAHA3HAYCHHBIX IS
MIPOBEJICHUS PA3INIHBIX BHIOB MHKCHEPHOTO aHAIM3A JISTAJICH U MaIlluH

c) OOmenpuHITOE  MEXKIYHAPOJHOE OOO3HAYCHHE CHUCTEM aBTOMATH3UPOBAHHOTO
MIPOCKTHPOBAHHMSI TEXHOJIOTUH 00pabOTKH

d) Cucrembl ynpaBJiieHUs IPOEKTOM U TEXHHYECKUM J0KYMEHT0000pOTOM

Onucanue TexHOJI0ruM npoBeaenusi. [IpoBoauTcs B BUE TeCcTa B 3JEKTPOHHOM
oOpa3oBaTenbHOM cpene «IeKTpOHHbIN yHUBEepcUTEeT BI'Y ».
Kpurtepun u mkasnabl olleHUBAHNSA:
J1y1st olleHMBaHUS BBITIOJIHEHUSI 3aJJaHUH UCTIOJIb3yeTCs OauThbHAas ITKaja;
1) 3akphIThIc 331aHNs (TECTOBbIC, CPETHHIIA YPOBEHD CIIOKHOCTH):
e 1 Oamm — yka3aH BepHBIA OTBET;
e (0 6annoB — yka3aH HEBEpPHLI OTBET, B TOM YMCIIE YACTUYHO.




