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PABOYAS TIPOTPAMMA YYEBHOM JUCIATLIIAHBI

b1.B./1B.03.02 [IpuknagHbie MOACIN B MEXaHUKE

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) BbINYCKHUKA: 0aKkanaBp

4. ®opma 00y4eHHsI: OUHAs

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

6. CocTraBuTe/IM NIPOrpamMMBbl:
KoBanes Anekceii Buktoposuu, noktop ¢uz-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. YueOnniii 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 IAKCTOB JIA IMOCTPOCHUA KOHCYHO-3JICMCHTHBIX CCTOK M HUX IMPUIOKCHHUA 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 WHXCHEPHOI'O aHalln3a; 00y4YeHue 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 O00pa30BaTEeNbHBIX OTHOMICHHWH 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. MAaTCMAaTH4YCCKOC 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: QyHIAMEHTAIBHBIC 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 naxerax, 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 INCHUILUIAHBI B 3a4€THBIX eINHUIIAX/9acaX B COOTBETCTBUH ¢ Y4eOHBIM mianom — 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

Conepsxkanue pasziena 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=18357

MeToa KOHEUHEIX
3JIEMEHTOB. MeTox
KOHTPOJIBHBIX
00BEMOB.

OCHOBHBIC IIOHATUA U HpI/IHHI/IHBI METOaa
KOHEYHBIX AJIEMEHTOB ¥ KOHTPOJIbHBIX
00BEMOB.

https://edu.vsu.ru/course/v
iew.php?id=18357

ANSYS Workbench

OG6miee npeacraBieHrne 06 0000UKe,
UMIIOPT T€OMETPUH, CETOUHBIX MOJETEH IS
peIIeHH s 3a/1a4.

https://edu.vsu.ru/course/v
iew.php?id=18357

ICEM CFD

ITocTpoeHne TpeXMEPHBIX T€OMETPUIECKUX
MoJiejei

Paanque METOAbI l'IOCTpOCHI/Iﬂ
TETPAAPUYECKUX CETOUHBIX MOJEIEH.
[TocTpoeHne rekca’ApUIECKUX CETOYHBIX
MOJIeJIEH ¢ NCIIOIL30BaHUEM OJIOUHBIX

CTPYKTYD

https://edu.vsu.ru/course/v
iew.php?id=18357

2. JlabopaTopHbIe 3aHATHS

Beeneune. ANSYS
Workbench

OG6miee npeacraBiaeHrne 06 000I0UKe,
UMIIOPT TE€OMETPUH, CETOUYHBIX MOJIETICH s
peIeHHs 3a/1a4.

https://edu.vsu.ru/course/v
iew.php?id=18357




ICEM CFD [Toctpoenue TpexMepHbIX Teomerpuueckux | https://edu.vsu.ru/course/v
2 Mozeleit iew.php?id=18357
ICEM CFD PasnuuHbie METO/IBI TIOCTPOCHUS https://edu.vsu.ru/course/v
3 TETPAdIPHUCCKUX CETOUHBIX MOIEIICH. iew.php?id=18357
ICEM CFD [TocTpocHHE TeKCadAPHUECKUX CETOYHBIX https://edu.vsu.ru/course/v
4 MOJIEJIeH ¢ UCTIOJIb30BaHUEM OJIOUHBIX iew.php?id=18357
CTPYKTYP

13.2 Tembl (pa3aenbl) AUCUUIIMHBI U BUAbI 3AHATHIA:

Bubl 3ansTHil (4acoB)

Ne HaumenoBanue paznena CaMocTosAT
[Ipaktru | JlaGopar
/o JIUCLIUIUINHBI Jlexnun eJIbHasg Bcero
€CKUe OpHBbIE
paborta
1 | Beenernue 2
Merto1 KOHEUHBIX 3JIEMEHTOB.
2 4 2 6
Meto KOHTPOJIBHBIX 00HEMOB.
3 | ANSYS Workbench 2 2 4
4 | ICEM CFD 8 12 30
Hroro 16 16 40 72

14. MeToauveckne yKazaHus A1 00y4AKOIIHUXCS 10 OCBOCHHIO THCHMILINHBI:

Ha JICKIIMOHHBIX 3aHATUAX CTYI[eHTI)I 3HAKOMATCA C OCHOBHBIMU ITOHSATUAMHA Kypca, nux JIOI‘H‘IGCKOﬁ
B3aMMOCBA3bI0. M3yueHre TeM HauWHAeTCs C JIKIHA, KOTOPbIE COCTABIISIOT OCHOBY TEOPETHUECKON
IIOATOTOBKH CTYILCHTOB. .HGKIII/II/I YUTAKTCS C UCITOJIb30BAHHUECM TCXHUYCCKUX Cpe,I[CTB 06yquI/1>1. Ha
CaMOCTOSITENTbHOM paboTe CTYIEHTHI Pa3BUBAIOT U YIIIYOJSIOT MOMyUYEeHHBIE 3HAHUSA. 3HAKOMCTBO C
OCHOBHOﬁ )41 IIOHOJIHI/IT@JII)HOI;'I HHTepaTypOﬁ, BKJIFO4Uas CHpaBO'-IHI)Ie n3gaHusi, KOHCIICKT OCHOBHBIX
IMOJIOKEHUH, TEPMHUHOB, CBEJIECHUH, TpeOyIOMMX 3aIIOMHHAaHUSA u SIBJISTIOLLIMX CST
OCHOBOIIOJIararoimmmMm B 3T01>i TEMCE, BBIITIOJIHCHUEC I/IHI[I/IBI/II[yaJH)HI)IX SaIIaHI/II\/JI. HpaKTI/I‘-ICCKI/Ie
3aHATUSL TO3BOJISIOT Pa3BUBaTh y CTYACHTOB TBOPYECKOE TEOPETUUYECKOE MBIILJIEHUE, YMEHHUE
CaMOCTOATENIbHO M3y4YaThb JIMTEPATypy, aHAJTU3HPOBATH MPAKTUKY; y4aT YETKO (PopMynIupoBaTh
MBICJIb, BECTH JUCKYCCHUIO, TO €CThb MMEIOT HCKIIOUYHUTEIbHO Ba)KHOE 3HAUYEHHE B Pa3BUTHHU
CaAMOCTOSTCIIBHOTO MBIIIJICHUA. HpI/I IIOATOTOBKE K HpaKTI/ILIeCKI/IM 3aHATUAM H€06XO)II/IMO
MOBTOPUTh OCHOBHBIE TMOJOKEHHUS W TOHATHS 1O TeMme 3aHATud. [Ipu ucnonab30BaHUM
AUCTAHIITUOHHBIX 06pa30BaTeJ'IBHBIX TE!XHOJ'IOFI/IfI 158 BJIGKTPOHHOFO O6quHH$I BBIIIOJIHATL BCEC
yKa3aHus mpenojaBaTeneit o padore Ha LMS-mardopme, cBoeBpeMeHHO NOIKITt0UaThes K online-
3aHATHUSAM, COOJI0IaTh PEKOMEH AN TI0 OPTaHU3AIMN CAMOCTOSITEIbHONU PabOTHI.

15. IlepeyeHb OCHOBHOI1 U 10NIOJHUTEIbHOI JTUTEPATyPhl, pecCypcoB HHTEPHET, HE00XOAUMBbIX
JJISl OCBOCHMS THCIUTIINHBI:

a) OCHOBHas JIUTepaTypa:

No

Hctounuk
/o

AdanacbeB, A.A. [TakeTsl nporpaMM HHKEHEPHOTO M Hay4yHOTo aHanu3a. ANSY'S
[DnekTpoHHBIH pecypc] : yueOHOe mocoOre Tl BY30B : [JIJIs CTYI., H3YYarOIuX
muctuiuHy "KoMibroTepHsie cucTeMbl 1 TexHosoruu'" | @ [ st Hanpasiennst 010800 -

1. Mexanuka u MaTemaTuueckoe moaenupoBanue] / A.A. Adanacres, M.B. bornapesa, E.H.
KopxoB ; BopoHex. roc. yH-T .— DJIEeKTpOH. TEKCTOBbIE 1aH. — Boponex : M3narensckmii
nom BI'Y, 2015 .— 3arn. ¢ tutyin. skpaHa .— Pexxum nocTymna: s 3aperucTpupOBaHHBIX
yurateneit BI'Y .— Tekcrossiii daitn .— Windows 2000 ; Adobe Acrobat Reader .—



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

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-22.pdf>.

H. H. ®enoposa, C. A. Bansrep, M. H. Jlanunos, 0. B. 3axapoBa. OcHOBBI paboTHl B
ANSYS 17 — Mocksa : JIMK IIpecc, 2017. — 210 c. — ISBN 978-5-97060-425-0. —

2 .

Texcrt : anexTpoHHbIH // JIaHb : 37EeKTPOHHO-OMOINOTEYHAs cUCTEMA. —

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

bacos, K. A. ANSYS: cipaBounuk mnosb3oBarens : cipaBodnuk / K. A. bacoB. — Mockaa :
3 JIMK TIlIpecc, 2008. — 640 c. — ISBN 5-94074-108-8. — TekcT : anmekTpoHHsbIit // JIans :

3JIEKTPOHHO-OMOINOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/1335

banmmukosa, 1. A. Kommiekc ANSYS: ananu3 ycTOWYUBOCTH KOHCTPYKITUH : yueOHOE
nocobue / U. A. banmukoBa, M. A. Jleran, K. A. MareBeeB. — HoBocubupck : HI'TY, 2017.
4 — 66 c. — ISBN 978-5-7782-3383-6. — Tekcr : anexTpoHHbIH // JIaHb : 3J€KTPOHHO-
OMOIMOTEeYHAs cCUCTeMa. —

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

0) JIOTIOJIHUTEIIbHAS JINTepaTypa:
No

/o

Hctounuk

ApTtemoB, Muxanja AHaToJbeBUY. MaTeMaTuuecKoe MOJEIIMPOBAHUE U KOMIIBIOTEPHBIN
3KCIIEPUMEHT : MeTo. mocobue s cTyA. 3-5 KypcoB 1o crenuaibaocTsM 010200 u

5. | 010500 / M.A.Aptemos, E.H.KopxoB; Boponex. roc. ya-1. Kad. Teoper. u npuxian.
Mexanuku .— Boponex, 2001 .— 64 c. : un. — 9.44 —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb02041.pdf>.

banmukosa, 1. A. Kommiieke ANSY'S: aHanu3 ycTOHYMBOCTH KOHCTPYKIIHM : yueOHOe
nocobue / M. A. banmukosa, M. A. Jleran, K. A. MatBeeB. — HoBocubupck : HI'TVY,

6. | 2017.— 66 c. — ISBN 978-5-7782-3383-6. — Tekcr : anexkTpoHHbIH // JIaHb :
3JICKTPOHHO-OMOINOTEYHAS CHUCTEMA. —

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

B) MH(OpMAIIMOHHBIE 3JIEKTPOHHO-00pa30BaTeIbHbIE PECYPCHI:

li\/rgn Hcrounuk

1 DneKTpoHHO-O0nbnoTeuHas cucreMa «KOHCYNIBTaHT CTyAeHTay. - PexuM gocryna:
" | https://lwww.studentlibrary.ru/

2 DneKTpoHHO-0MbIMoTeyHas cucreMa «Jlauby (ZOCTyI OCyIIeCTBIISETCS MO
" | anpecy: https://e.lanbook.com/

3 OnexTpoHHbIN Katanor Hay4ynol 6ubamnorekn BopoHexckoro rocyapcTBEHHOTO
" | yauBepcutera. — Pexxum mocryma: http//:www.lib.vsu.ru.

4. | OnmaitH-Kype, pasmentenHbiid Ha LMS-mnatpopme edu.vsu.ru:

https://edu.vsu.ru/course/view.php?id=18357

16. Ilepeyenb yueOHO-MeTOANYECKOT0 ol0ecrevyeHUs: JJIsi CAMOCTOSITeIbHON padoThl (yuedHo-
MemooudecKue peKomMeHoayuy, nocoous, 3a0a4HuKu, MemooudecKue YKA3aHus Nno GblNOJIHEHUNO
NpaKmudecKux (KOHmMpoabHbIX), KYPCOB8bIX pabom u 0p.)

CamocrosarenbHass pabora oOydarollerocst JOJDKHA BKJIIOYATh IOATOTOBKY K J1aOOpaTOPHBIM
3aHATHUSAM, KOHTPOJIBHOM paboTe U MOATOTOBKY K MPOMEXYTOUHOM aTTeCTAI|H.

Jlia obecrieyeHHs] caMOCTOSITENIbHOM pabOThl CTYJIEHTOB B AJIEKTPOHHOM Kypce MUCIHUIUIMHBI Ha
oOpa3oBaTenbHOM TmopTane «NeKTpoHHbIM yHHBepcutreT BIY» cdopmupoBan yueOHO-
METOAMYECKUI KOMILIEKC, KOTOPBI BKIIOYAET B ceOs: mporpammy Kypca, y4eOHble TOcoOusi u
CIpaBOYHBIE MaTE€PHaJIbl, METOINYECKHE YKa3aHUsI 110 BBIOJHEHUIO 3alaHuii. CTyJeHTHI MOIy4aoT
TOCTYH K IaHHBIM MaTepHajaM Ha IIEPBOM 3aHSITHH MO JUCIUTUINHE.


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/

[Ipn peanuzanuy OUCHUIUIMHBI HUCHOJB3YIOTCS CJEAyIoIMe oOpa3oBaTeNbHbIE TEXHOJIOTHU:
JIOTUYECKOE TIOCTPOCHUE AWCIMIUIMHBI, OOO3HAYCHHE TEOPETHUECKOTO M  IMPAKTUYSCKOTO
KOMITOHEHTOB B y4eOHOM MaTepuaiie.

17. NUudopmanuoHHbIe TEXHOJOTHH, HCIOJIb3YyeMble 1JIs1 peaau3anuu y4eOHoi JuCIHIIHHbI,
BKJIIOYASI TPOrPaMMHOe odecriedeHue H HHGOPMALHOHHO-CIIPABOYHBIE CHCTEMBI (IPH
HEe00X0AUMOCTH)

[Tpu peanu3anuu AUCHUILTMHBI MOTYT TPOBOIUTHCS PA3IMYHBIC TUTIBI JICKIIUH (BBOIHAS,
0030pHast U T.J1.), IPUMEHATHCS TUCTAHIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU B YaCTH OCBOCHUS
JICKIIHOHHOT'O MaTepHaia, CaMOCTOSTEIbHOW Pa0OThI MO JUCIUIUIMHE WM OT/ICIBHBIM €€ pa3zeliaM.

JluciumimHa peanu3yercs ¢ IPUMEHEHUEM JIEKTPOHHOTO O0YUICHUS M TUCTAHIIHOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH. Il OpraHu3aluy 3aHATHIH PEKOMEHI0BaH OHJIAHH-KYpC
«[IpubnmxeHHbIE METOBI B MEXAHHUKEY, pa3MEIIEHHBINH Ha TUIaTHopMe DIECKTPOHHOTO
yauBepcutera BI'Y (LMS moodle), a Taxske UHTepHET-pecypcChl, MpUBEICHHbIE B 11.15B.

18. MaTepuaibHO-TEXHUYECKOe o0ecneyeHue T CIUITUHBI:

YueOHast ayauTopusi: chenuanu3upoBaHHas wmebenb, KommbroTepbl, MynbTumenmna-
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), [IO Adobe Reader, naker cTannapTHbIX O(UCHBIX MPHUIOKEHUHN 11 pabOTHI C
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 OOydYaloIMMHUCA Y4eOHOro Marepuaia OIpeesseTcs
COJIEp’KaHUEM CIICYIOIIUX Pa3J/IeNoB JUCIIUILINHBL:

Kommnie | Maaukarop(br)

[\
Ne | HammenoBanwue paszaena TeHIMS | JOCTHIKEHHS OlEHOYHBIE CpE/ICTBA
/T | AUCHMILTAHBI (MOTYIs) (1) P —

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

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

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

KOHTPOJIbHBIX 00BHEMOB.

Jlabopamopuvie 3a0anus/oomauinue

3 | ANSYSWorkbench | % | g1 sadanus
[1K-4 K-4.1 Jlabopamopnule 3a0anus/oomawnue
4 ICEM CFD ITK-5 HK-5. 1 3a0anus

[IpomexxyTouHas arrectanus

Buinonanenue nabopamopnuix pabom
dbopma KOHTPOJIS - 3a4eT




20 TunoBble OLEHOYHBIE CPEACTBA M METOAMYECKHE MATEPHAJIbI, ONpee/siiolue NPoneaypbl
OLICHUBAHUS

20.1 Texkyuuii KOHTPOJIb YCIIEBAEMOCTH

KOHTpOHB YCII€EBAECMOCTH IO JUCHHUIIIMHE OCYIICCTBIIACTCA C IIOMOIIBIO
CJICAYIOIIUX OLCHOYHLBIX CPCIACTB:

JlabopamopHbie pabomsbil/0omawiHUe 3a0aHusi

(HaumMeHoBaHuUe oueHO4YHO20 cpedcmea meKyuw,e20 KOHMPOJisl ycriegaemMocmu)
MepeyeHb 3agaHnn U3 3agavyHMKOB M Nocobun na n.16

OnucaHne TexHosnoruu npoeseneHwUs. npOBOLI,I/ITCFl KOHTPOJb NYTEM NMPOBEPKU
BbINOJIHEHHbIX pa60T

Wkanb! n Kputepun oueHnBaHusA

OueHka Kputepun oueHok
o MpaBunbHOe BbiNoNHeHWe nabopaTopHon paboTbl. BeinonHeHbI
TINIHO [ONOMHUTENbHblE 3afaHuns

MpaBunbHoe BbiNonHeHne nabopatopHon paboTbl. BbinonHexue

Xopowo [OMNONTHUTENbHbIX 3a4aHuii Bbi3blBaBET CIOXHOCTU, HO CTYAEHT CripaBnsaeTcs
CaMOCTOATENbHO.

YpoBsneTBoputenbHO MpaBunbHoe BbiNonHeHne nabopatopHon paboTel. BbinonHexue
[OMNOMHUTENbHbIX 3a4aHuUi Bbi3bIBaBET CIOXHOCTW, HO CTYAEHT CripaBnsaeTca
C NnoAckasKomn npenogasaTtens
HenpasunbHoe BbiNnosniHeHWe nabopaTopHon paboThbl.
HeypnosneTBoputensHo

20.1 NMpomexyToyHas aTTrectaumusa

HpOMe)Ky'TO‘lHaSI arrecranuus 1Mo JUCHUIITIMHE OCYIIECTBIIACTCA C IIOMOIIBIO CICAY-
OIUX OUCHOYHBIX CPCIACTB:
CobecedosaHue o soripocam

(HaumMeHoBaHuUe OUEHO4YHO20 cpedcmea rNPOMEXYmoYHOU ammecmauuu)

Bonpocbl k 3auemy
OcHOBbI NOCTPOEHUS CETOUHbIX MOAENEN.

Cnocobbl NOCTPOEHUS TOYKM.

Cnocobbl 3agaHunst KpUBOW.

Cnocobbl NOCTPOEHMS MOBEPXHOCTW.

Cnocobbl mMnopTa reoMmeTpumn.

AnNropuTM NOCTPOEHNS TETPASAPUYECKON CETKM.
ANropuTM NOCTPOEHNS rekcasagpuUYeckon CEeTKN.

3agaHue rnobarnbHbIX HACTPOEK CETKM.
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3agaHue nokanbHbIX HACTPOEK CETKM.
10.Cnocobbl NOCTPOEHUS NPUCTEHOYHOIO CIOS.
11.mnopT ceTo4HOM MogenNu

OnucaHue TexHonornu nposegeHus. 3a4eTt nposBoauTcsa B hopme
cobecepoBaHns Ha ocHoBe KM, cocTaBneHHbIX Ha OCHOBE BONPOCOB AA
noAroToBKW K 3a4eTy M BbINOMHEHMS nabopaTopHbIX paboT



OueHka Kputepuu oLeHok
Ilpasunvnoe  @vinoninenue  6ocoMu  1AOOPAMOPHLIX  pabom.
Ipasunvuvie omeemul Ha OONOTHUMENbHBLE BONPOCHL.

3auTteHo

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

HezauteHo

20.3 3apanua pasgena 20.3 pekoMeHOyTCs K MCMOMb30BaHMIO NPy NPOBEAEHUN
AnarHocTn4ecknx paboT C Lienblo OLEHKN OCTaTOYHbIX Pe3yfbTaTOB OCBOEHUS LaHHOM
ANCLMNITUHBI (3HAHUW, YMEHUI, HABbIKOB).

[IK-4 CnocoGeH CcTpoUTh MaTeMaTHYEeCKHE MOJENH JJisi TPOBEACHUS PACUETHBIX pPadoT C
HCIIO0JIb30BAaHUEM COBPEMEHHBIX MHKEHEPHO-BBIUUCIUTEIBHBIX KOMILIEKCOB

1. Ecnmu mpu moOCTpOeHHMHM pacueTHOH CeTKHM OJIOKM COCOUHSIIOTCS MEXAy Co0oi
MHTETPajIbHO (y3€ll B y3€i), TO 3TO OJI04Has CETKA C CONPATaOIMMUCS TOBEPXHOCTIMU?

a) Na

b) Her

2. Ecnmu mpu mocTpoeHMHM pacyeTHON CeTKH OJIOKM COEIMHSIOTCS MEXIy co0oi 1o
MOBEPXHOCTSAM pasfenia sf4eeK, TO OTO OJoyHas CeTKa C HEe CONPATAIOIUMHUCS
MIOBEPXHOCTSAMU?

a) Na

b) Her

3. MoryT 1 UIMETh MECTh CETKH C HAKJIAIbIBAIOIIUMUCS OJIOKaMH (CETKH-XUMEpPHI)?

a) Ha

b) Her

4. Bepno 1mm yrtBepxkaeHue: «Pa3sHOCTb MeEXIy pEUIEHHMEM HMCXOAHOM CHUCTEMBI

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

a) Na

b) Her

5. HazoBuTe 4T0 HE OTHOCUTCS K OCHOBHBIM (hOpMaM dJIeMEHTa JJisl TIOCTPOCHUSI CETKU B
TpeXMepHOU 00J1aCcTH

a) I'ekcarap

b) Terpasap

C) [Tpuzma

d) Top

6. UewMm onpegensieTcs pa3Mep CETOYHOTO AJIeMeHTa?

a) MakcuMaJibHO JJIMHHON I'PAHBIO JJIEMEHTA

b) BricoTa sanemenTa

C) CymMa IuH 35eMeHTa

d) JlnuHa seMeHTa



7.
a)
b)
c)
d)

8.

a)
b)

c)
d)

9.
2)

b)
c)

Yro noapasymMeBaeTcs o pa3sMEPOM pacdeTHOM CETKHU?
Jnvunaa sneMeHTa

BeicoTa 3:1eMeHTa

KounuecTBo y3,10B, 3JIEMEHTOB CETKH

CyMMa JJTHH 3JIeMEHTa

Kakwue tena He OTHOCATCS K IPUMUTHBHBIM?
[Tapannenenunen

Konyc

Cdepa

Cnupansb

MaremaTHueckasi MOAEIb 00bEKTa 3TO
CoOBOKYNHOCTH 3alIHCAHHBIX HA fI3blKe MATEeMAaTHUKH (OPMYJI, OTPAKAIOLIHUX Te

WJIM MHBbIE CBOIiCTBA 00bEKTA OPpUTHHAJIA UJIH €T0 MMOBEACHUE

dopmysa KOpHEH KBaIpaTHOTO ypaBHEHUS
TpexmepHas Mozienb pacueTHOM 00s1acTu

[TK-5 CnocobeH mpoBOAUTH pacyeTHBIE UCCIIEIOBAHUS HAIPSKEHHO-1e(OPMUPOBAHHHOTO COCTOSHUS,
MIPOYHOCTH OCHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB IPH BO3JCHCTBUU CHJIOBBIX (DaKTOPOB Ha
OCHOBE COBPEMEHHBIX CPEJCTB TBepA0TEIbHOr0 3D-MoenupoBaHus

1.
a)
b)
c)
d)

2.
a)
b)
c)

3.
a)
b)
c)

4.
a)
b)

c)
d)

5.
a)

b)

Bunbl pacueTHbIX CETOK
CrpykTypupoBaHHas (peryJsipHasi)
HecTpykrypupoBanHas
MHororpanssie

dopMalibHBIE

dopmMa siueeK CEeTKU B JBYMEPHOM CIy4yae
TpeyroJibHUK, YeThHIPEXYT0JLHUK
OTtpe3ok

Terparap, rekcarap

@PopMa ssUeeK CETKH B TPEXMEPHOM CITydae
TpeyroibHUK, YETBIPEX YT OJIbHUK

OTtpesoxk

Terpasap, rexcadap

Z[I/ICerTI/IL’saI_II/IH 00J1acTi — 3TO

npeaACTaBJICHUC HGHpepBIBHOﬁ obnacTu B BHUJC MHOXECTBA KOHCYHBIX DJICMCHTOB.
alrpoKCuManus (I)YHKLII/II/I IIOJIMHOMAaMH.

I[06aBJ'I€HI/I€ AONOJHHUTECIIbHBIX Y3JI0B HAa I'paHUIAX 3JICMCHTA.

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

Pacmmgpyiite abopesuatrypy CAD
O0menpuHaATOEe MEXKIYHAPOAHOE O0003HAYEHHE CHUCTEM ABTOMATHU3MPOBAHHOIO

NPOEKTHPOBAHUS MoO/esell 00beKTOB

OO6menpuHsITOe MEXKIyHApOaHOE OOO3HAYEHHWE CHUCTEeM, TMPEIHA3HAYCHHBIX IS

MPOBCACHUA PA3JIMYHBIX BUJIOB MHXXCHCPHOI'O aHaJIn3a JeTajieil 1 MallliH

OO0menpuHsITOe MEKIYHAPOAHOEC O0O3HAYCHHE CHCTEM aBTOMATHU3HPOBAHHOTO

MIPOEKTUPOBAHHUSI TEXHOJIOTUH 00pabOTKH



d)

d)

Omnuc
o0pas

CucTeMsbl ynpaBiIeHUs TPOSKTOM U TEXHUYECKUM JIOKYyMEHTO000pOTOM

Pacum¢pyiite abopesuatypy CAE

OO0menpuHsITOe  MEKIYHApOJAHOEC O00O03HAYCHHE CHCTEM aBTOMATHU3HPOBAHHOIO
MIPOSKTUPOBAHMSI MOJICTIEH OOBEKTOB

O0menpuHaATOE MEXKIYHAPOAHOE 0003HAYEHHE CHCTEM, MNMPEIHA3HAYEHHBIX J1JI
NPoBeJeHUs] Pa3JIMYHbIX BUI0B HH/KEHEPHOT0 aHAJIN3A JleTajlell M1 MALIMH

OOmenpuHsITOe  MEKIYHAPOAHOEC O00O3HAYCHHE CHCTEM aBTOMATHU3MPOBAHHOTO
MIPOCKTHPOBAHHMSI TEXHOJIOTUH 00pabOTKH

Cucrembl yIpaBJICHHS POEKTOM U TEXHUYECKUM JOKYMEHTOOOOPOTOM

Pacmudpyiite ab6peBuarypy CAM

OOmenpuHiATOE  MEXKIYHApOJAHOE OOO3HAYEHHE CHUCTEM aBTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHUSI MOIeNiel 00BEKTOB

OOmenpuHITOE MEXKIyHAPOJHOE O0O3HAUECHUE CHCTEM, MPEIHA3HAUYCHHBIX s
MIPOBEJICHUS Pa3IMYHBIX BUJIOB MH)KEHEPHOTO aHAIM3a JIeTallel U MallluH

OO0menpuHATOE MeXKIYHAPOAHOEe O003HAYeHHe CHCTeM aBTOMATH3UPOBAHHOIO
NMPOEKTHUPOBAHUS TEXHOJIOTUIl 00padOTKH

CucremMbl yrpaBIeHUS TIPOCKTOM U TEXHUYECKUM JIOKYMEHTOO00POTOM

Pacumdpyiire abopesuatypy PDM

OOmmenpuHATOE  MEXIyHapoJHOE O0003HAUYCHHE CHCTEM  AaBTOMAaTH3MPOBAHHOTO
MIPOEKTUPOBAHUS MOJIeNIei 0OBEKTOB

OOmenpuHATOE MEXAyHApOAHOE OO0O03HAYCHHE CHUCTEM, NpEJIHA3HAYCHHBIX IS
MIPOBEICHUS PA3IMYHBIX BUJOB HHKCHEPHOTO aHAIIN3a JAeTalel 1 MaIlIiH

OOmenpuHATOE  MEXKIyHapoJHOE O0003HAUYCHHE CHCTEM AaBTOMAaTH3MPOBAHHOTO
MIPOEKTUPOBAHUS TEXHOJIOTHIA 00pabOTKU

CucreMsl ynpaB/ieHHsI IPOEKTOM U TEXHUYECKHM JOKYMEHT0000pOTOM

aHMe TeXHOJIOTHM NpoBefeHus. [IpoBoaUTCS B BUJIE TECTA B 3JIEKTPOHHOM
OBaTeNbHOM cpene «NeKTpOHHBIN yHUBEepcUTeT BI'Y ».

Kpurtepun u mkasnabl OllecHUBAHNSA:
J1y1st olleHMBaHUs BBITIOJIHEHUSI 3aJaHUH UCTIOJIb3yeTCs OauibHas IIKaa:
1) 3akphIThIc 331aHNs (TECTOBbIC, CPETHHIIA YPOBEHD CIIOKHOCTH):

e 1 Oamm — yKa3aH BEpHBIN OTBET;
e (0 6annoB — yka3aH HEBEPHLIA OTBET, B TOM YMCIIE YACTUYHO.



