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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 npotokon Ne5 ot 22.03.2024.
m3meHenus (mporokoi Ne7 ot 20.03.2026)
8. YueOnniii rox: 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 MOCTPOCHUA KOHCYHO-3JICMCHTHBLIX CCTOK M HUX IMPUIOKCHHUA K COBPCMCHHBIM
3agadyaM MCXaHHUKU.

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

aHaJIM3a, MOJCIIMPOBAHKS U IPOCKTHUPOBAHUS JUISI MCCIICIOBAHUS CIIOKHBIX CHCTEM; 03HAKOMJICHHUE
C COBPEMCHHBIMHU MMaKETaMU WH)KCHEPHOTO aHaju3a; 00ydueHre paboTe ¢ COBPEMCHHBIMU TAKETaMuU
porpamMM JUIsi MPOBEICHHUS KOMIBIOTEPHOTO W BBIYUCIUTEILHOTO JKCIEPUMEHTa B MEXAHHUKE U
00paboTKe ero pe3yJibTaToB.

10. Mecto y4eOHOM aucHUIJIMHBI B cTpykType OOIl: VYueOHas AWCHMILIIUHA OTHOCHTCS K

dbopMupyeMoil ydacTHMKaMU OOpa30BaTEbHBIX OTHOMICHUNH Yactu biokal.

s  ocBoeHus

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

MMaKeTHI,

AJIrOpUTMbI

IMOCTPOCHUA PACUYETHBIX CCTOK.

OcBoenne JAUCHUITIIMHBI

HaﬂbHeﬁmeM U3y4aTb AUCHUIINIMHBI: MAaTEMAaTHYCCKOC MOJACIMPOBAHUC, @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 pe3yapTaThl
00ydeHHs
I[IK-4 | Cnocoben ctpouts | IIK-4.1 | meer mpencraBineHne o0 | 3HaTh: QyHIAMEHTAIBHBIC TOHATHS
MaTeMaTHYECKHe MOJICIN OCHOBHBIX JICLUIIIMHBI, OBITh 3HAKOMBIM C
UL MIPOBECHNUS MaTEeMaTHYeCKUX MOJEISIX | COBPEMEHHBIM COCTOSHUEM
pacdeTHpIX ~ pabor c u METoJax | JUCHHUIUIMHBL
HCTIONIb30BaHUEM KOMITBIOTEPHOTO
COBPEMEHHBIX MO/JIEITUPOBAHHUS 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 npoBomuth | [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'€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  BapuUaHTOB  PEIICHHUH
MEXaHHKH CIUIOLIHBIX Cpe]| | 3a/laHHOM 3a/iauu
Brnaners:  HaBBIKAMH  pELICHHS

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 y4eOHOH AUCHHUIINHBI:

IIO3BOJIMT B




O0beM INCHUILUIAHBI B 3aY€THBIX eIMHUIIAX/9acaX B COOTBETCTBUHU ¢ YUYeOHBIM MIanoMm — 2 /

72

®opMa NPOMEKYTOUHOI aTTeCTALMU (3auen/IK3ameH):

13. Buasbl yueOHoli padoThI:

___zauer

TpynoeMKocTh (4achl)
By yueOHo# paboThI Beero ITo cemectpam
8
AyIUTOpHBIC 3aHATHS 32 32
B TOM YHCJIE:
JICKIMH
PAKTUICCKHE
nabopaTopHbIe 32 32
CamocTosiTenbHas paboTa 40 40
Uroro: 72 72
dopma MPOMEKYTOUHOM aTTeCTAIH 3auer 3auer
13.1. ConeprxaHue pa3iesioB AUCHUIIHHBI:
Ne Peanuzanus paznena
n/m Hanverosare Coneprxkanue pasjena JUCHUTLTHHBI JTMCIHUIUIAHBI C TIOMOIIIBIO
pasjena JUCIUTLUTHHBI .
oHJIaliH-Kypca, JYMK
1. JlaGopaTtopHbic 3aHATHUS
1 Oo6iee npeacrapienre 00 000JI0UKe, https://edu.vsu.ru/course/v
Beenenue UMIIOPT T€OMETPHH, CETOUHBIX MOjeeH i | iew.php?id=6237#section-
pelIcHus 3a1a4. 1
Meto KOHEUHBIX [Toctpoenue TpexMepHbIX reomerpuueckux | https://edu.vsu.ru/course/v
2 aJIeMEHTOB. MeTon | Mojiesei iew.php?id=6237#section-
KOHTPOJIbHBIX 00EMOB. 1
Pa3nu4HbIe METO/IBI TTOCTPOCHHUS https://edu.vsu.ru/course/v
3 ANSYS Workbench | Terpasapuyeckux CETOUYHBIX MOJICIICH. iew.php?id=6237#section-
1
[TocTpoeHue reKca’JPUIeCKuX CETOUHBIX https://edu.vsu.ru/course/v
4 ICEM CFD MOJIEJNIEH ¢ UCTIOIh30BAHUEM OJIOUHBIX iew.php?id=6237#section-
CTPYKTYp 1

13.2 Temsl (pa3aesibl) IMCHUNIHMHBI U BUIbI 3AHATHH:

Bu bl 3ansTHii (4acoB)
Ne HaunmenoBanue pasnena Tpaxrera | JaGopar CaMocTosAT
n/m JUCLIUILINHEI Jlexuuu eJIbHas Bcero
€CKHeE OpHBIE
paborta
1 BBenenue 2
MeToa KOHEYHBIX JIIEMEHTOB.
1 6 6
MeTo1 KOHTPOJIbHBIX 00BEMOB.
3 ANSYS Workbench 4 4
4 ICEM CFD 20 30
Hroro 32 40 72




14. Metoanyeckue ykazaHus 1Jis1 00y4ar0IHXCs 110 OCBOCHUIO JMCIUIIIHHBI:

Ha nekunoHHBIX 3aHATUSAX CTYJIEHTHI 3HAKOMSTCSA ¢ OCHOBHBIMU MOHATUSAMH Kypca, UX JOIMYECKON
B3alMOCBA3bI0. 3yueHre TeM HauMHAETCs C JIEKIHUM, KOTOPbIE COCTABIISIIOT OCHOBY T€OPETUUYECKOM
HOJIrOTOBKH CTYAEHTOB. JIEKIIMM YUTAIOTCS C UCIOJIb30BAHUEM TEXHUYECKUX cpelicTB 00ydeHus. Ha
CaMOCTOSITENILHON paboTe CTYACHTHI Pa3BUBAIOT M YIIyOJISIOT TOJTY4YEeHHBIC 3HAHHUS. 3HAKOMCTBO C
OCHOBHOH M JIONOJHUTENBHOHN JIUTEpaTypoil, BKIIIOYAs CIPABOYHbIE U3JJaHUS, KOHCIIEKT OCHOBHBIX
HOHO)KGHHﬁ, TCPMHHOB, CBC[[GHI/II;'I, TpC6yIOH_[I/IX 3aliIOMHUHaHUA u SABJIAIOIIUXCA
OCHOBOIIOJIAralOIIMMU B 3TOM TeMe, BBINOJIHEHHE WHIMBUAYaJIbHbIX 3ajaHuil. IlpakTuueckue
3aHATUSA TO3BOJIAIOT pPa3BUBATh Yy CTYACHTOB TBOPUYCCKOC TCOPCTUUCCKOC MBIIMIJICHUC, YMCHHC
CaMOCTOSITEJIbHO M3Y4aTh JIMTEPATypy, aHAIU3MPOBATH IPAKTUKY; ydaT 4YETKO (OPMYIHPOBATH
MBICJIb, BCECTU JHUCKYCCHUIO, TO CCTb HMCIOT HUCKIKOUYUTCIIBHO BAXHOC 3HAYCHHUC B Pa3BUTUHU
CaMOCTOSITEJILHOIO MbILUIEHUS. [IpM MOArOoTOBKE K NPAKTUYECKUM 3aHATUSAM HEOOXOJUMO
IOBTOPUTb OCHOBHBIC IIOJIOKCHUA W TIIOHATHUA 110 TEMC 3aHATHA. HpI/I HUCII0JIBb30BaHUN
JUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTMH M 3JIEKTPOHHOIO OOy4YeHMsI BBIIOJHATH BCE
yKa3aHUs npenojgasareneid no padore Ha LMS-nnardopme, cBOeBpeMeHHO MOJIKIIOYATHCS K online-
3aHATHUAM, COOIIOIaTh PEKOMEHAALINH 110 OPraHU3alluKi CaMOCTOATEILHON paboThI.

15. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOM JUTEPATYPHI, PECYPCOB HHTEPHET, HEOOXOAMMBbIX
JJIS1 OCBOEHMS TN CHUTIUHBI:

a) OCHOBHAas JTUTEparypa:

No

Hctounuk
/o

AdanacbeB, A.A. [TakeTsl nporpaMm HHXXEHEPHOI'O U Hay4dHOro aHanu3a. ANSYS
[DnekTpoHHbI pecypc] : yueOHOe mocoOue It BY30B : [JIJ1s CTYI., H3Y4aroIuX
nucuuiuinHy "KomnbroTepHbie cucTeMbl U TexHoJioruun'" | : [ g nanpasiaenus 010800 -
Mexanuka 1 MaTeMatrueckoe MozenupoBanue] / A.A. AdanaceeB, M.B. bongapesa, E.H.
Kop:xoB ; BopoHex. roc. yH-T .— DIEKTpPOH. TEKCTOBbIE 1aH. — Boponex : M3naTenbekuii
nom BI'Y, 2015 .— 3arn. ¢ tutyi. skpana .— Pexxum mocTyma: s 3aperucTpupoOBaHHbIX
yurareneit BI'Y .— Tekcrossiit daiin .— Windows 2000 ; Adobe Acrobat Reader .—
<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. —
Texcrt : anexTpoHHbIH // JIaHb : 3eKTPOHHO-OMOINOTEYHAs cUCTEMA. —

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

bacos, K. A. ANSYS: cipaBounuk nonb3oBarens : cnipaBounuk / K. A. bacoB. — Mockaa :
JMK Tlpecc, 2008. — 640 c. — ISBN 5-94074-108-8. — Tekcr : asiekTponHbIH // JIaHb :
ANEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —

URL.: https://e.lanbook.com/book/1335

banmmuxosa, 1. A. Kommiekc ANSYS: ananu3 ycTOWYUBOCTH KOHCTPYKITUH : yueOHOE
nocobue / U. A. banmukosa, M. A. Jleran, K. A. MarBeeB. — HoBocubupck : HI'TY, 2017.
4 — 66 c. — ISBN 978-5-7782-3383-6. — Tekcr : anekTpoHHSI // JIaHb : 3JIeKTPOHHO-
OMOIMOTEYHAS CUCTEMA. —

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

0) ITOTIOJTHUTEIIbHAS JIUTEPATYpA:

Ne Uctounux
/11
ApTtemMoB, Muxauja AHATOJIbeBHY. MaTeMaTHUeCKOE MOJICITMPOBAHUE U KOMITbIOTCPHBIH
5 IKCTIEpUMEHT : MeTo. mocobue st cTy. 3-5 Kypcos no crenuanbHocTsM 010200 u
© |1 010500 / M.A.Aptemos, E.H.Kop>xoB; Boponex. roc. yu-T. Kad. Teoper. u nmpuxiia.
MexaHuku .— Boporex, 2001 .— 64 c. : min. — 9.44 .—



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
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

<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/feb02041.pdf>.

banmmukosa, 1. A. Kommiekc ANSYS: ananu3 ycTOWYMBOCTH KOHCTPYKITUH : yueOHOE
nocobue / U. A. banmukosa, M. A. Jleran, K. A. MatseeB. — HoBocubupck : HI'TY,
6. | 2017.— 66 c. — ISBN 978-5-7782-3383-6. — Tekcr : anekTpoHHsbIii // JIaHs :
3JIEKTPOHHO-OMOJIMOTEYHAS] CHCTEMA. —

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

B) MH(OPMAITMOHHBIE 2JIEKTPOHHO-00pa30BaTEIbHbIE PECYPCHI:

Ne Uctounuk
/1
1 DneKTpoHHO-0MbInoTeyHas cucreMa «KoHCynbTaHT cTyaeHTa». - Pexxum poctyma:
" | https://www.studentlibrary.ru/
5 DneKTpOoHHO-0MbIMoTeyHas cucreMa «Jlaub» (JOCTym OCYIIECTBISIETCS MO
" | agpecy: https://e.lanbook.com/
3 OnexTpoHHbIN Katanor Haydnoit 6n0aroTexn BopoHeKCKOTro rocy1apcTBEHHOTO
" | yauBepcureTa. — Pexxum nocryma: http//:www.lib.vsu.ru.
4 OmnnaitH-kypc, pazMemenusiid Ha LMS-mardopme edu.vsu.ru:
" | https://edu.vsu.ru/course/view.php?id=18357

16. IlepeyeHb y4eOHO-MeTOAMYECKOr0 o0ecneYeHHs AJIsi CAMOCTOATENbHOI padoThl (yueOHo-
MemoouyecKue peKoMenoayuu, nocoous, 3a0ayHUKU, MemooudecKue YKA3anus No GblNOJHEHUIO
NPAKMUYECKUX (KOHMPOIbHBIX), KYPCOBLIX pabom u op.)

CamocrosarenbHass pabora oOydarollerocst JOJDKHA BKIJIIOYaTh IIOATOTOBKY K J1aOOpaTOPHBIM
3aHATHUSAM, KOHTPOJIBHON paboTe U MOATOTOBKY K MMPOMEXKYTOYHOM aTTECTAIIH.

Jlns obecriedeHns caMOCTOATENIbHOM pabOThl CTYJE€HTOB B 3JIEKTPOHHOM Kypce TUCLMILIMHBI Ha
oOpa3zoBaTenpHOM TOpTalie  «DNeKTpOoHHBIM yHHBepcuteTr BIY» cdopmupoBan yuyeOHO-
METOAMYECKUIN KOMILJIEKC, KOTOPBIA BKIIOYaeT B cels: mporpammy Kypca, yuyeOHble MOcoOus U
CIIpaBOYHBIC MATEPHAJIBI, METOJINYECKHE YKA3aHUs 110 BBITOJHEHHIO 3a1aHiii. CTyIEeHTHI MOITy4atoT
JOCTYH K IaHHBIM MaTepHajaM Ha epBOM 3aHSATHU MO JUCLUILINHE.

HpI/I peain3aliliii OUCHUILNIMHBI HCIIOJIB3YIOTCA CICAYIOIIUC O6pa30BaTeHLHLIC TCXHOJIOTHH:
JIOTUYCCKOC IIOCTPOCHHUEC OUCHHUIIIIUHBI, 0003HaUYCHHE TCOPECTUYCCKOTO W IMPAKTUYCCKOTO
KOMIIOHCHTOB B y‘Ie6HOM MaTepHrajic.

17. UndopmanuoHHbIE TEXHOJOTHH, HCIOJIb3yeMble 1JIsl peaTu3aluy y4eOHOi 11 CIUIIIMHbI,
BKJIIOYAsl IPOrpaMMHoOe o0ecriedeHHe H HHPOPMAIHMOHHO-CIIPABOYHbBIEC CHCTEMBbI (IPH
HEe00X0IMMOCTH)

[Tpu peanu3anuu AUCHUILIMHBI MOTYT IIPOBOJUTHCS pa3IMyHble TUIIBI JEKIUH (BBOIHAS,
0030pHast U T.J.), IPUMEHSTHCS TUCTAHIIMOHHbBIE 00pa30BaTeNIbHbIE TEXHOJIOTHUHU B YaCTH OCBOCHUS
JIEKIIMOHHOT'0 MaTepHasa, CaMOCTOSATEIbHOW pabOoThl MO JUCHUIUIMHE WU OT/IEIbHBIM €€ pa3zienaMm.

JucuumninHa peanu3yercs ¢ IpUMEHEHUEM 3JIEKTPOHHOTO O0y4eHUs U IUCTaHIIMOHHBIX
00pa3zoBaTeNbHBIX TEXHONOTUH. Iy OpraHu3alyy 3aHATHIH PEKOMEHI0BaH OHJIAH-KypC
«[IpubnuxeHHbIE METOBI B MEXAHUKEY, pa3MEILEHHBIN Ha Tu1aThopme DIEKTPOHHOTO
yauBepcuteta BI'Y (LMS moodle), a Takxe UHTepHEeT-pecypchl, NpuBeACHHbIE B I1.15B.

18. MaTepuajabHO-TEXHUYECKOE 00ecneyeHHue TUCIUIITNHBI:

VYuyebHast ayauTopus: CcHelMaau3upoBaHHas MeOenb, Kommbroteps, MynbTuMenua-
MpOeKTOp, MylbTUMeEINIHAS aKyCTHYECKask CUCTEMA

OC Windows 8 (10), wunrepuer-Opaysep (Google Chrome, Mozilla Firefox), c
BO3MOXXHOCTBIO MOJKIIOUeHUsI K ceTh «MHTepHeT» u miuatdopme DIEKTPOHHOTO YHHBEPCHUTETA


http://www.lib.vsu.ru/elib/texts/method/vsu/feb02041.pdf
https://www.studentlibrary.ru/
https://e.lanbook.com/
https://edu.vsu.ru/course/view.php?id=18357

BI'Y (LMS moodle), [T1O Adobe Reader, maker cTangapTHBIX O(UCHBIX MPUIIOKEHUN 111 pabOTHI €
nokymentamu (MS Office, Moii O¢uc, Libre Office)., Ansys (cBoboauoe u/unu 6ecrutataoe 110).

19. OueHouHble cpeACTBA 1Jisl IPOBEJACHUS TeKyllell U MPOMeKYTOYHOM aTTecTanui

[TopsiioK  OIIGHKH OCBOCHHs OOydYalONIMMHUCS Y4eOHOTO MaTepuala OIpeNeseTcs

coJiepKaHUEM CIICAYIOIMNUX Pa3eIOB TUCIUTIINHBI:

. Kowmnie | MnaukaTtop(bl)
é\/&[ HEZIMEEJ(;EEE?&/F:M;;? TCHIIUA JOCTUXKECHUS O1eHOYHEBIE CpeacTBa
jmcn Ly (n) KOMIICTECHIIMHU
Jlomawnue 3a0anus
1 Beenenue TK-5 [K-5.1
Metoa KOHEUHBIX [IK-4 Jlabopamopmvie 3a0anus/oomauinue
2 aMeMeHToB. MeTton I1K-4.1 3a0anus
KOHTPOJIbHBIX 00BEMOB.
K4 JlabopamopHhvle 3a0anus/domauitiue
3 ANSYS Workbench I1K-4.1 3a0aHUs
I1K-4 K-4.1 JlabopamopHhule 3a0anus/0omauitue
4 ICEM CFD ITK-5 TK-5.1 3a0aHUsL
H%i);ﬁygngsgﬂff?iiim Buvinonnenue nabopamopnuix pabom

20 TunoBble OLEHOYHBIE CPEACTBA M METOAMYECKHE MATEPHAJIbI, ONpee/siiolue Npoueaypbl
OLleHUBAHMS

20.1 Texkyummii KOHTPOJIb yCIIEBAEMOCTH

KOHTpOJ'IB YCIIEBACMOCTH IO JUCHHUITIIIMHE OCYIICCTBIIAACTCA C IOMOIIBIO

CJICAYIOMIUX OLICHOYHLIX CPECICTB:

JlabopamopHbie pabomsbl/domaliHue 3adaHus

(HaumMeHoBaHue OUEeHO4YHO20 cpedcmea meKyuw,e2o KOHMPOIis ycrieeaemMocmu)
MNepeyeHb 3agaHnin U3 3a4a4HMKOB 1 Nocobur n3 n.16

OnucaHue TexHonornu npoBegeHus. NpoBoanTCS KOHTPOMb MyTEM NPOBEPKM
BbIMOSIHEHHbIX paboT

Wkanbi n Kputepuu oLueHmnBaHunsA

OueHka KpuTtepun oLieHoK

OThnaHo MpaBunbHoe BbiNnonHeHWe nabopaTopHon paboTbl. BeinonHeHbI
JONONHUTENbHbIE 3afaHns
MpaBunbHOE BbiNonHeHne nabopaTtopHon paboTbl. BbinonHexue

Xopouo OOMOSNHUTENbHbIX 3a4aHWIN Bbi3bIBABET CIOXHOCTU, HO CTYAEHT CnpaBnseTcd
CaMOCTOATENBHO.

YpoBneTBopuTesbHO MpaBunbHOE BbiNonHeHne nabopaTtopHon paboTbl. BbinonHexue

OONONHUTENbHbIX 334aHWIN Bbi3biBABET CMIOXHOCTU, HO CTYAEHT cnpaBnaeTcs




C MOACKA3KoW npenopaBaTens
HenpaBunbHoe BbinosiHeHMe nabopaTopHon paboThbl.

HeypoBneTBoputensHO

20.1 NMpomexyToyHas aTTrectaums

HpOMe}K}ITOIIHaH arTeécTanus 1o JMCHUIITIMHE OCYIIECTBIIACTCA C IIOMOIIBIO CICAY-
HOIKUX ONCHOYHBIX CPCACTB:
CobecedosaHue r1o soripocam

(HaUMeHOGBHUG OUEHO4YHOecO cpedcmea npome)KymquoEl ammecmauuu)

Bonpocesi k 3auemy
OcCHOBbI NOCTPOEHUS CETOYHBIX MOErNEeN.

Cnocobbl NOCTPOEHUS TOYKM.

Cnocobbl 3agaHns KpUBOW.

Cnoco6bl NOCTPOEHMSI MOBEPXHOCTH.

Cnocobbl MnopTa reomeTpun.

AnropuTM NOCTPOEHUS TETPA3APUIECKON CETKN.
AnropuTM NOCTPOEHUS rekcasapuyecKkon CeTKN.

3agaHue rnobanbHbIX HaCTpPOEeK CETKU.

© © N o g s~ wDdhP

3apgaHne nokasnbHbIX HACTPOEK CEeTKN.
10.Cnocobbl NOCTPOEHNSA MPUCTEHOYHOIO CIOS.
11.MnopT ceToYHON Moaenu

OnucaHue TexHoNornu npoBegeHus. 3a4eTt nposoauTcs B hopme
cobecenoBaHust Ha ocHoBe KMM, cocTaBneHHbIX Ha OCHOBE BOMNPOCOB A4
noAroToBKW K 3a4€eTy M BbINOMHEHMsI TabopaTopHbIX paboT

OueHka Kputepuu oL,eHoK
Ilpasunvroe B8bINOJIHECHUE 80CbLMU nabopamopHulx  pabom.
IIpasunvHvle omeemsl Ha OONOIHUMENbHbIE BONPOCHI.

3auTeHo

Henpaewzbﬁoe 6blNOJIHEeHUe 60CbMU ﬂaéopamopﬁbzx pa60m Uuiu ux
HeBblNOoJIJIHEHUe.

HezauteHo

20.3 3apanua pasgena 20.3 pekoMeHOyTCsA K MCMOMb30BaHMIO NPy NPOBEAEHUN
AnarHocTnyecknx paboT C Lenblo OLEHKN OCTaTOYHbIX pe3ynbTaTOB OCBOEHUS aHHOM
AVNCUMMNNHBI (3HAHUI, YMEHNI, HAaBbIKOB).

[IK-4 CnocobeH CTpouTh MaTeMaTHUYECKHEe MOJCIHU JUIsi TPOBEACHHUS pPacUeTHBIX pabdoT ¢
HCIIO0JIb30BAaHUEM COBPEMEHHBIX MH)KEHEPHO-BBIUUCIUTEIbHBIX KOMILIEKCOB

1. Ecnmu mpu mNOCTpOeHMHM pacueTHOM CeTKH OJIOKM COETUHSIIOTCS MEXAy co0oii
MHTErpanbHoO (y3€el1 B y3€l), TO 3T0 0J04YHasi CeTKa C CONPATAIOIIMMHUCS TOBEPXHOCTSIMH?

a) lla



b)

a)
b)

b)
c)

Her

Ecnmu mpu mocTpoeHHHM pacueTHOM CEeTKH OJOKH COCNUHSIOTCS MEXAy COOOH 1o

IIOBEPXHOCTAM pazjena fA4eek, TO O3TO OJoyHas ceTka C HEe CONPATaoLUMUCS
IIOBEPXHOCTIMHU?

Ja
Her

MoryT 11 IMETh MECTh CETKH C HAKJIAAbIBAIOIIUMUCS OJIOKaMU (CETKH-XUMEPHI)?
Hda
Her

Bepno mu yrBepxkaeHue: «Pa3HOCTb MEXAYy PpELIEHUEM HCXOOHOM CHCTEMBbI

muddepeHIMaTbHBIX ~ YpaBHEHHMM UM TOYHBIM  PEIIEHHEM  HUCXOAHOW  CHCTEMBI
Qg QepeHIManbHbIX YPaBHEHUH HA3bIBAIOT MOTPEITHOCTHIO METO/1a%

Ja
Her

HazoBuTe 4T0 HE OTHOCHUTCS K OCHOBHEIM (1)OpMaM OJICMCHTA IJId MMOCTPOCHUA CCTKU B

TpeXMEpHO 00JacTH

I'excasnp
Terpasap
[Ipuszma
Top

UemM onpepensercs pa3Mep CETOYHOTO AIeMeHTa?
MakcuMaJibHO JJIMHHON I'PAHbIO 3JIEMEHTA
Bricora anemenTa

CymMa J1IiH 371eMeHTa

J1rHa 31eMeHTa

Uto noapaszymeBaeTcs O pa3MEPOM PACUETHON CETKH?
JnviHa snemeHTa

Bricora snemenTa

KoanuecTBo y3,10B, 3J1EMEHTOB CETKH

CyMMa JJIMH 3JIeMEHTa

Kakue Tena He OTHOCATCS K IPUMHUTHBHBIM?
[Tapannenenunen

Konyc

Cdepa

Cnupansb

MaremaTHueckasi MOeIb 00bEKTa 3TO
COBOKYIIHOCTH 3allMCAHHBIX HA fI3bIKE MAaTeMAaTHKH (opMyJi, OTpaKalOIMX Te

UJIM MHbIE CBOIiCTBA 00bEKTA OPUMIHHAJA WIH €TI0 NMoBeICHHNE

®dopmysa KOpHEH KBaIpaTHOTO ypaBHEHUS
TpexmepHas MoJieNb pacueTHON 00JIacTH

[TK-5 CniocoOeH nmpoBOAUThH pacyeTHBIE UCCIIEIOBAHUS HAIPSKEHHO-1e(OPMUPOBAHHHOTO COCTOSHUS,
MIPOYHOCTH OCHOBHBIX KOHCTPYKIMOHHBIX 3JIEMEHTOB NPH BO3JACHCTBUU CUIIOBBIX (PAKTOPOB Ha



OCHOBE COBPEMEHHBIX CPEICTB TBEPAOTEIBHOr0 3D-MOaeInpOBaHUs

Buppl pacueTHbIX CETOK
CrpykrypupoBanHas (peryJsipHas)
HecTpykTypupoBanHnas
MHororpansbie

dopManbHbIE

dopma sUeeK CETKH B IBYMEPHOM Ciydae
TpeyroibHUK, 4eTHIPEXYT0JbHUK
OTtpe3oxk

Terpasap, rexcasip

dopma siueek CeTKU B TPEXMEPHOM Cllydae
TpeyroibHUK, YETHIPEXYTOJIbHUK
OTtpesok

Terpasap, rekcasap

Juckperusanus 06JacTH — 3TO

MIPEJICTaBJICHHE HEIIPEPHIBHOK 00JIaCTH B BHJIC MHOYKECTBA KOHEUHBIX 3JIEMEHTOB.
anmnpokcuManus QyHKIUHU OJTMHOMAaMHU.

n00aBIICHHUE JOMOITHUTEIBHBIX Y3JIOB HA TPAHUIAX DJIEMCHTA.

pa30uBaHNE KOHCUHBIX DJIEMEHTOB Ha 0OJIee MEJIKHUE.

Pacmm¢pyiite abopesuarypy CAD

O0menpuHATOe MEXKIYHAPOAHOEe O0003HAYEHHE CHCTEM ABTOMATH3MPOBAHHOIO
NPOEKTHPOBAHUS MOjIejleil 00beKTOB

OOmwenpuHiITOE MEXIyHApOJAHOE O0O3HAUEHUE CHCTEM, IMpEeIHAa3HAUYEHHBIX s
HpOBCI{GHI/Iﬂ paSJII/ILIHBIX BHUIOB I/IH)KGHepHOI‘O aHalIn3a IICTaHeﬁ 1 MallInH

OOwenpuHsITOE  MEXKIyHAapoJHOE O0O3HAYEHHE CHCTEM aBTOMATH3UPOBAHHOTO
MIPOCKTUPOBAHUS TEXHOJOTUN 00pabOTKH

Cucremsl ynpaBiaeHUs! IPOEKTOM U TEXHUYECKUM JTOKYMEHTOOOOPOTOM

Pacmm¢pyiite abopesuatypy CAE

OOmenpuHsITOe  MEXKIYHAPOJAHOEC O00O3HAYEHHE CHCTEM  aBTOMATHU3HPOBAHHOTO
MPOEKTUPOBAHUSI MOJIeTIEH 0OOHEKTOB

O0menpuHaATOe MEXKIYHAPOAHOE 0003HAYEHHE CHCTEM, MPEAHA3HAYEHHBIX /I
NpPOBeIeHUsI PA3JINYHBIX BUI0B HH/KEHEPHOT0 aHAJIN3A J1eTaJieil 1 MalluH

OOmenpuHsITOe  MEXKIYHAPOJAHOE O00O3HAYEHHE CHCTEM aBTOMATHU3MPOBAHHOTO
MIPOEKTUPOBAHMSI TEXHOJIOTUH 00pabOTKH

CucTeMbl yIpaBIeHUs TPOEKTOM H TEXHUYECKUM JIOKyMEHTO000pOTOM

Pacum¢pyiite abopesuarypy CAM

OOmenpuHiATOE  MEXKIYHapOJHOE OOO3HAYEHHE CHUCTEM  AaBTOMATH3HPOBAHHOTO
MIPOEKTUPOBAHUSI MOJIeNIel 0OBEKTOB

OOwuenpuHiATOe MEXIyHApOJHOE O0O03HAUEHUE CUCTeM, NpPEIHA3HAYCHHBIX IS
MIPOBEJICHUS Pa3INYHBIX BUJIOB MH)KEHEPHOTO aHAJINM3a JIeTaJlel U MallluH

OOwmenpuHsATOEe MEKIYHAPOJAHOEe O0O3HAYECHHME CHCTEM ABTOMATH3MPOBAHHOIO
NMPOEKTHPOBAHUSA TEXHOJIOTHIT 00PadOTKHU

CucTeMsbl ynpaBiIeHUs: IPOEKTOM U TEXHUYECKHUM JIOKyMEHTO000pOTOM

Pacmgpyiite abopesuatypy PDM



a) OOmenpuHITOE  MEXKIyHApPOJHOE O0003HAYEHHE CHCTEM aBTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHUSI MOJIeNIel 0OBEKTOB

b) OOUICTIPUHATOE MEXIYHAPOJHOE OO0O03HAYCHHUE CHUCTEM, NpPEAHA3HAYCHHBIX IS
MPOBEJICHHS Pa3IMYHBIX BUIOB HHKCHEPHOTO aHAIN3a JeTalIC ¥ MalliH

c) OOIIenprUHITOe  MEXKIYHAPOAHOE O0003HAYCHHE CHCTEM AaBTOMATH3UPOBAHHOTO
POEKTHPOBAHUS TEXHOJIOTHH 00paboTKI

d) Cucrembl ynpaBJieHHs MPOEKTOM H TEXHHYECKHM JOKYMEHT0000POTOM

Onucanue TeXHOJI0TUM npoBeaeHusi. [IpoBonuTcs B BUIE TeCTa B 3JIEKTPOHHOM
oOpazoBarenbHOM cpene « INEKTPOHHBIN YyHUBEepcuTeT BI'Y».

Kpurtepun u mkajbl olleHUBAHNS:

Jlyig olleHMBaHMS BBIIIOJIHEHUS 3aJJaHUI UCIIONIb3YyeTCs OayuibHas 1IKaja:

1) 3akpbIThIE 3aaHUs (TECTOBBIE, CPEHUN YPOBEHD CIOKHOCTH)!

e | Gayu1 — yKa3aH BEpHBIN OTBET;
e (0 6annoe - YKa3aH HeBeprIVI OTBEeT, B TOM 4Yncrie 4aCtn4Ho.



