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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucournimbaa B1.B.[1B.06.05 YucneHHoe MojenvMpoBaHye JUHAMUKM pacripe/ie/IeHHbIX CUCTeM OTHOCUTCS
K yacTtH, (opMupyemMoli yuacTHUKaMHu 00pa30BaTe/IbHbIX OTHOIIIEHUH 00pa30BaTe/TbHON MPOrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IK-6: Cnocobex TIK-6.1: 3Haem mMemoObl IIK-6.1: IIpakmuueckoe
usyyams u NpuMeHeHUsi COBPEeMEHHbIX 3Haem OCHOBHble NOHAMUS, 3a0aHue 3quém:
NpUMeHAMb NpO2PAMMHBIX KOMNEKCOB, onpedeneHus u ypasHeHus KOHMDObHbLE
npoepammHoe . . p
nakemoe NpuKAaoHbIx 08UdHCEHUSs] CNIOWHOLL Cpeodbl;
obecneueHue, 60npochl
npoepamm u MemoOobl CO30aHUSl
npogooumsb .
asmomamu3upo8aHHbIX mamemamuyecKux mooesel

pacuémuble paboma!
U 8bINOMHSIMb

cucmem 015 peweHus

08uUdiCeHUs1 CNIOWHOL cpedbl U

obpabomky NpuKAaodHblx 3aday npu pacuemubix modeneli 8
pe3y1bmamos npoeedeHuu uccned08aHuli npoepamMMHOM Komnaekce Ansys.
uccnedosaHuil ITK-6.2: Ymeem

camocmosimenbHO NPo8OOUMb
pacuémuble pabomnl,
8blOUpamb U NpuUMeHsimb
coBpemeHHble NPO2PAMMHble
KOMN/IEKCbl, NaKembl
NPUKAAOHbIX NPOPAMM U
asmomamu3upoeaHHble
cucmembl, obpabambigams u
aHanu3uposamp Nosmy4eHHble
pe3ynbmambi

IIK-6.3: Umeem
npakmuueckutl onbim
npuMeHeHUs1 COBPEeMEHHO20
npoepammHozo obecneueHust
04151 pewieHust NPUKAAOHbIX

3a0au

IIK-6.2:

Ymeem ananauzupoeamb
MamemamuuecKkue mMooenu,
onucblearowjue npoyecchl 8
pacnpeodesneHHbIM CLUCTeMax.
Ymemb KoppeKmHo
ucnoab308amb Memoobl
C030aHUsA, aHaNU3a
mMamemamuyecKux U pacuemHbix
MoOdesell.

Ymemb npogodumsb pacuem,
8U3yaaU3ayuio U aHaau3
De3yabmamog UucaeHHbIX
uccned08aHuil, NOAyUeHHbIX 8

Npo2pammHOM Komnaekce Ansys,

Ymeem npogepsimb
KOPPeKMHOCMb NOMyYEHHO20

UUC/IeHHO20 peuwleHusl.

IIK-6.3:

Hmeem npakmuueckuli onbim
npuMeHeHuUsi NPO2PAMMHO20
Komnaekca Ansys 041 pelleHus
NpuK1aoHbIX 3a0au.




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O011as TPy/J0EMKOCTBD, 3.€e. 2
Yacos 1o yue0HOMY IJIaHy 72
B TOM UHCIIe
ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):
- 3aHATHS JIEKIIHOHHOT'0 THIIA 16
- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 16
- KCP 1
caMocTosTe/IbHasA padoTa 39
ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIATUIMHBI Bcero B TOM UHCIe
Yyachl
( ) KonTakTHast pabora (pabota Bo
B3aHMMOZEeNCTBUH C TIperojaBaresiem),
Yyachl U3 HUX
3aHSITHS CamocTosTe/nbHas
CeMHHApCKOro pabora
3ansTHs THUMA o0yuvarorerocs,
JIEKLHOHHOTO | (TIpakTHueckue | Bcero Hacel
THUIA 3aHsiTUsI/nabopa
TOpHBIe
paboThI), uackl

$ b $ $ b

0 0 0 0 0
1. Beezienrie OCHOBBI BEKTOPHOTO aHasi3a OCHOBHBIE TIOHSTHS U YPaBHEHHSI 1 1 1
CIJIOLLHOM CPe/ibl.
2. ipeanbHast >KUKOCTD. 8 3 1 4 4
3. BsA3Kast >KUIKOCTb. 8 2 1 3 5
4. TlorpaHAYHBIH C/I0M. 6 1 1 5
5. TemnonpoBoHOCTb. 10 4 1 5 5
6. KoHBeKTHBHBIH TeryioooMeH. 8 2 1 3 5
7. Teryio00MeH B )XHUIKOCTSX U rasax. 7 2 2 5
8. CocTaB 1 Ha3HaYeHHe OCHOBHBIX MO/ yJ/Iell IPOrpaMMHOro KOMIIIeKca 93 1 1 13 10
Ansys. AnroputM MoJeMpoBaHus B Ansys.
ATTecTarust 0
KCP 1 1
Wroro 72 16 16 33 39




Copiep>kaHue pa3/e/ioB U TeéM JUCIUTLTHHBI

1.BBegenne

OcCHOBBI BEKTOPHOT'0 aHa/i13a

OcHOBHbIe TIOHATUS U YPaBHEHUsI CIIJIOIIHOM Cpe/ibl

Kunemaruka gedopmrpyemoii cpefpl. Touka 3peHust Diinepa u Jlarpamxa Ha U3yueHue JABWKeHHSs! CIITOIIHON
cpefpl.

2.V neanbHas XXUAKOCTb

YpaBHeHue HelpepbIBHOCTU. ¥ paBHeHUe Ditiepa. 'paHNuHbIe U Havya/ibHbIe yCa0BUs. ['MapocTaTyka,
ypaBHenue beprysun. IT0oTOK 3Hepruu, oToK uMiy/bca. CoxpaHeHUe LIMPKYJ/IALUU CKOpOoCcTU. [loTeHiuanbHoe
JIBIDKeHMe XXUIKOCTU. HeoxkrMaeMast )KUJKOCTb.

3.Bsi3kast XKUJKOCTb

YpaBHeHus! IBM)KeHUsI BSI3KOW >KUAKOCTU. 3aKOH NoAobust. Juccrnanys SHepruu B HeCKMMaeMo# KUJKOCTH.
Teuenue 1o TpyOe. [IBI>KeHHe KUJKOCTH MeX/y BPAIAFOLIUMUCS UIMHAPaMU. JlaMIHapHOe ABWKeHre
XUIKOCTU. TypOyneHTHOCTb.

4.TTorpaHuuHbIN C10M

OO61ue cBeJieHUs M3 TEOPUH TTOTPAHUYHOTO C/10s1. JlaMMHapHBIM TTOrpaHUYHBINA c/1oi. JIoraprudmuueckuit
npouib ckopocTeld. [Tepexos U3 1aMUHAPHOM GopMbI B TypOyseHTHYI0. TypOyseHTHOe TeueHue B TpyOe.
TypOy/ieHTHBIN MOrpaHUYHbIN c/lol. Terionepeiaya B IOTPaHUYHOM CJIO€.

5.TernyonpoBOAHOCTH

OCHOBHOI1 3aKOH Teruionepefaun.

6.KOHBEKTHBHBIHN TeTI000MeH

OO61ue OHATHS U onipe/iesieHus. JJuddepeHiyanbHble ypaBHeHUs TeryioooMeHa. OCHOBBI TeOPUU 1TO00USI.
7. TernooOMeH B )XKMIKOCTSIX U ra3ax

Tenuionepesiaua Mpy T€YEHUHU >KUJKOCTH B TpyOax. TerooTaua npyu cBoO0JHOM KOHBeKIMH. TernnooTjaua
TIpY 00TeKAaHUH TJIOCKOH TIOBEPXHOCTH (TI/IACTHH).

8. CoctaB 1 Ha3HaueHue BbiuucauTenbHoro nakera ANSYS FLUENT.

O BruucuTenbHOM rusipoguHaMmuke u rmakera ANSYS FLUENT. I'paduueckuit unTepdeiic rosb3oBaTess.
Ocnosnble Mogyu nakera ANSYS FLUENT, Ha3HaueHue 1 GpyHKLMU. PH3MKO-MaTeMaTUUecKast TOCTaHOBKa
3ajilauy: BEIOOP MaTeMaTHUeCKOW MOZe/H1, BBO/, (U3NUeCKHX MapaMeTpPOB, BBO/, HAYa/IbHBbIX Y IPAHUYHBIX
ycnoBuit. [ToAroToBKa K UMC/IeHHOMY MOJe/IMPOBaHUI0: TIOCTPOeHUe pacueTHON CeTKU, BBOJ, TapaMeTpOB
yncIeHHoro pacuera. ITogroroska kK Busyammsanuu pesysistatoB B ANSYS FLUENT: Busyanusanys
CKasSIpHBIX MOJIeid, BU3yanu3alysi MUHTerpasbHbIX XapaKTepPUCTHK TeueHusi, BU3yaau3aliisi BeKTOPHOT'O MO
CKOPOCTH.

4. YueGHO-MeTOjUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJarommuXxcs

CamocrosTenbHass paboTa 00yJaroU[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3afIaHUSIM [IIsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.

st obecrieueHnst CaMOCTOSITE/TBHOM PabOTHI 00yUarOLHXCsl MCTIONB3YIOTCS:
OJIeKTPOHHBIE KYPChI, CO3/IaHHbIE B CHICTEMe 3/IeKTPOHHOTO 00yueruss HHI'Y:

9YK "UucsieHHOe MOZie/TUPOBaHKe AUHAMUKU pacripefiesieHHbIX cucteM (I'pesvHa A.B.)", https://e-
learning.unn.ru/course/view.php?id=5258.

Wuble yueOHO-MeTOAMUYECKHE MaTepHaIbI:
CamocTrosTenbHasi paboTa CTy/[eHTa 3aK/TF0YaeTcst



1. B 03HaKOMJ/IEHHH C TEOPETUUECKMM MaTepHa/ioM T10 yueOHHUKaM, YKa3aHHbIM B CITUCKE
JIUTEPATYPhbl

2. B BbINosiHeHUM TTPaKTHYeCKUX 3a/laHuil 1 ohopM/IeHHH OTYeTa O TMpo/je/laHHOM paboTe B BUJe,
6/1M3KOM K (popMaTy HayyHOTO OT4YeTa.

3. B moaroToBKe 0TBETOB Ha BOIIPOCHI /i/1s1 cCObece10BaHMS.

5. @oHA OLEHOYHBIX CPEeACTB /IS TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBbie 3agaHusa (oueHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
copmupoBanHocTi Komnerennuu ITK-6:

ITpakTnueckoe 3aganue Nel
Tema: «UucieHHOe MOZie/TMpOBaHYe JJaAMUHAPHOTO TeUeHHsT BA3KOMN
HeCKMMaeMOH >KUJKOCTH B KPYTJION TpyOe»

3a/jaHue COCTOUT B YUC/IEHHOM MO/Ie/TMPOBAaHUU B IPOTPaMMHOM KOMIIIeKCe
ANSYS FLUENT siaMUHapHOTO TeueHHsI BA3KOW HEC)KUMAEeMOU KUIKOCTH B KPYTJION TpyOe
TIOCTOSTHHOTO CeueHus1, Hab/IF0/IeHNH 3a JUHAMHUKOMN ero YCTaHOBJIEHHS U aHa/i3€e YCTAaHOBUBIIIET OCs
TeueHus: (KOTOPOe SIBJIIeTCS aHA/IOTOM M3BeCTHOTO TeueHUs [Tya3eiisist B psiMoli KpyrJioi Tpy6e).
Lenb paboThI:
Pemuth 3azauy, ucnosb3yss FLUENT c nomorbio ANSYS Workbench. O6pa6oTka pe3y/ibTaToB
pacueta c nniomoupr0 FLUENTa BK/touaet ciiefytoliee:

1. TlocTpoeHue nomsi BEKTOPOB CKOPOCTeN

2. ITocTpoeHre U30/IMHKIM MOy /ISl CKOPDOCTH

3. ITocTtpoeHue npo¢usi CKOPOCTH Ha BBIXO/|e U3 KaHara

4. TlocTpoeHue M3MeHeHNs1 [jaB/ieHs BOJIb OCH KaHaja
[TpoBepuTh MoJiyueHHbIe Pe3y/IbTaThl.
CpaBHUBATh UKC/IEHHbIE pe3yJbTaThl B IOJIHOCTHIO Pa3BUTOM 06/1aCTH TeueHUsl C COOTBETCTBYIOLUMU
aHA/IMTUYECKUMHU pellleHHUsIMU.
Kputepuu onjeHuBaHus (o0LleHOUHOe CpeACcTBO - [IpakTHUeckoe 3a/jaHue)

OueHka Kpurepuu orjeHrMBaHUs

HpaKTI/I‘{eCKOG 3d/iaHHre BBITIO/THEHO B ITOJIHOM OGLeMe, OTUEeT MPAaBUJIbHO U dKKYPAaTHO

3auTeHo

otopmsieH. CliaH MperofjaBaTesiio B CPOK.
He

[TpakTHYeCKoe 3a/jaH1e BBITIOJTHEHO He B TIOJIHOM 00beMe WM He BBITIOJTHEHO.
3auTeHo

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMEe)XXYTOUHOMN
arTecTanuu



IMIkana OIl€eHMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIFI

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HUTEe/IbHO pHTe/ILHO XOpo1I0
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHHUs
KoMIeT
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYecKoro o obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOMIYCTUMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb 1o1eM COOTBETCTB
MHUHUMAJTbHBIX - rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIoLLeM
o TpeboBaHUH. MO/rOTOBKU TIpeBBIIIAOLIe
3HaHUU [HormyieHo MOJTOTOBKHU rporpamMme
Nmenu mecto . Jony1eHo M [IpOrpamMMy
BCJIe[ICTBHE MHOTO . JonyieHo MO/JITOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpomeMoHCTp
OCHOBHBIe OCHOBHBIe
OTcyTcTBHE OCHOBHBI® PertieHbl HpOBaHbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE yYMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OLIeHUTb Ha/IMuKe 3afau. OT[ieJIbHBIM | OCHOBHbBIE
YmeHus N OBaHbI HerpyObIMU | Herpy6bIMU
yMeHU BbinonHeHs! | 1 3ajaum.
OCHOBHbIE olIMOKaMH. | OLIMOKaMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BrinonHeHbl
ymeHnust. imeu | BeinonHeHs! | BeinosHeHb!
OTKasa B [I0JTHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 3aZlaHusI
obyuatorerocs ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIINOKM 3a/laHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HefloueTaMu | bl BCe
obbeme c
3ajlaHyis B
HefloueTaMu
10JTHOM
obbeme
Nwmeetcsa
OTcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJIbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI TIpomemMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBbIKH
HaBBIKOB 6a3oBbie HPOBaH
HeB03MO0>KHOCTb 3a7lau He HaBbIKU TIPU npu .
b0 41 HaBBIKY TIPA TBOPYeCKHUH
OLIeHUTb HaJIMuMe | MPOJeMOHCTPUD pelLleHnn pelLleHrun
HaBbiku perIeHyst pelLeHnH TIOAXOZ, K
HaBBIKOB oBaHbI 6a30BbIe CTaHJAPTHBI HecTaHzapT
CTaHJapTHbI CTaH/,APTHEI pelLleHuI0
BC/Ie[ICTBHE HaBBIKU. VIMenu X 337jau C HBIX 337a4
X 3a7au C X 3azay 6e3 HeCTaH/|apTHbI
oTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK u X 3ajau
obyuarorierocsi Ot | OIUOKH u o1IMOOoK U
u HeJIoueToB
oTBeTa HefloueTaMu He/loueToB
He/loueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NO/rOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
3aYTeHo IUCLMIUIMHA, CHOPMUPOBaHBI Ha YPOBHEe He HIDKe «IPEeBOCXOJHO», TPOJEeMOHCTPUPOBAHBI
3HaHWs, YMEHHUs, BJJiIeHHUsl 10 COOTBETCTBYHOIMM KOMIIETEHL[MSIM Ha YpOBHE BbILe




MpelyCMOTPEHHOT'0 TIPOrpaMMoi

OT/INYHO Bce KoMmmeTeHIMM (4YacTW KOMIeTeHLUH), Ha ¢oOpMHpOBaHHMe KOTOPHIX HarpaB/eHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIIIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHbI HAa YPOBHE He HIDKe «0UeHb XOPOLLIOo»

XOpOILI0 Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

B/IETBOPUTEIb KOMIleTeHLUM (YacTh KOMIleTeHLui), H MHpOBaHHe KOTOPbIX HarpaB/eH
OBJIETBOPHTE Bce kommere ac omrieTe a ¢o OBaHHe KOTO arpaB/jieHa
HO JUCLIIUTAHA, C)OPMHPOBAHLI HAa YPOBHE He HIDKE «Y/[OBIIeTBOPHTEBHO», IIPY 3TOM XOTS OBI
0[jHa KOMITeTeHL{UsI CHOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTETEHO»

HeyjoB/eTBopuTe | XOTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHAa Ha YPOBHE «HEY/|OB/I€TBOPUTEJIBHOY.
JIbHO

He 3a4YTeHO

TJI0X0 XoTs1 6bI 0/JHA KOMITETeHLUs1 COPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJIbHBIE 3aflaHUsI WM HWHbIe MaTepHa/bl, He00XoAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTEPHEeB HX
OLIeHUBAHMS:

5.3.1 TunoBbie 3apaHusa (oneHOUHOe CpeACcTBO - KOHTpo/IbHBbIE BONPOCHI) A/ OLIEHKH
chopmupoBaHHocTH KommereHuu [1K-6

1. IlpesmeT U MeTO/bI MEXaHWKH CIUIOLIHON cpe/ibl. OCHOBHBIE TMITOTe3bl CIVIOLIHOM cpefibl. Touka 3peHus
Oiinepa u JlarpaHka Ha U3y4yeHue JBI)KEHUs CIIOLIHOM CpeJibl.

2. YpaBHeHUe HelpepbIBHOCTU. Y paBHeHue Diiniepa. 'paHMUHbIe U HauabHbIe YCIOBUS.
3. 'mppocraruvka, ypaBHeHue bepHysuin.

4. TToTOK 3Hepruu, OoTOK UMITYyJIbCa.

5. CoxpaHeHUe LIUPKYISLUU CKOPOCTH.

6. [ToTeHIManbHOE ABUKEHUE.

7. Hecxxumaemasi )KUAKOCTb.

8. YpaBHeHUs1 IBIKEHUS BSI3KOM KUAKOCTH.
9. 3aKOH To/00U.

10.JIamyHapHOe ABW)KEHHE KUIKOCTH.
11.TypOyneHTHOCTS.

12.Teuenue mo TpyOe.

13.JlaMrHapHBII NOrPaHUYUHBINA C0M.



14.JTorapudmMuueckuii Mpoguib CKOPOCTe.
15.TTepexo/| 3 TaMUHAPHOW (OPMBI B TYpOYJIEHTHYIO.
16.TypbyneHTHOe TeueHue B Tpy6e.
17.TypOyneHTHbIN TTOrPaHUYHBIN CJIOM.
18.Tentonepeiaua B MOrpaHUYHOM CJIO€.
19.0cHOBHOM 3aKOH TeIuionepezaun.
20.KoHBEKTHBHBIN TEI/I000MeH.
21.InddepeHianbHble ypaBHeHUs TeTiooOMeHa.

22 .Tennomnepeaua py TeUEHUH KUAKOCTH B TpyOax.
23.TenooT/jaua mpu cBOOOJHON KOHBEKITHU.

Kputepuu oneHnBaHus (0LleHOYHOe CpeACTBO - KOHTPO/IbHBIE BONIPOCHI)

OueHka Kputepuu orieHuBaHUs

3a4YTeHo CTyzieHT /ia/1 pa3BepHYTHIM OTBET Ha BCe BOMPOCHI O3 CyIieCTBeHHBIX OMHOOK.

He 3auTeHo [Ipu OTBeTe CTy/leHT AOMyCKaeT rpyObie OmMOKY B OCHOBHOM MaTepuarie.

6. YueOHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. Jlanpay JleB JaBuzmoBuu. Teopetndeckas: pusuka. Tom 6. 'ngpoguHamuka : YuebHoe mocobue. - 6-e
u3g. - Mockga : 3gatenbckas ¢upma "®usmko-mareMarrudeckas iuteparypa’ (PU3MATIINUT), 2015. -
728 c. - BO - BakanaBpuar. - ISBN 978-5-9221-1625-1., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=741031&idb=0.

2. Mexanuka cruioiiHbix cpef; / Uepnsik B.I'., Cyetun I1.E. - Mocksa : ®u3smarnur, 2006., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=634811&idb=0.

3. buprokoB A. H. BeiuucsmrenbHasi ra3oruZipojHaMKKa, TeIIOMaccooOMeH ¥ KOMITBIOTePHBIH
WH)KUHUPUHT : yueOHUK / BuprokoB A. H.,Kapnayx B. B.,Pxxecuk K. A. - Jonenk : JoHHY 3T umenu
Tyran-bapanosckoro, 2021. - 177 c. - Kuaura us kos/utekuyuu [IoHHYOT umenu Tyran-bapaHoBckoro -
NuxeHepHO-TeXHHUUYECKHe HAayKU., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=863623&idb=0.

[ononHuTenbHas UTepaTypa:

1. XKugkoB A. B. BeiunciutenbHasi rTujpoJuHaMUKa. MaTeMaTHUeCKre MOZe/N KUAKOCTelN U ra3os :



yueOHO-MeToruueckoe rtocobue / XKuakor A. B.,JTrobumoB A. K. - Hiwkuauit Hoeropog : HHI'Y um. H.
W. JlobaueBckoro, 2021. - 42 c. - PekoMeH/I0BaHO MeTOAUUECKON KOMUCCHeH MHCTUTYTA
MH(OPMAaLIMOHHBIX TEXHOJIOT UM, MaTeMaTUKU U MeXaHUKU Jyist cTyaeHToB HHI'Y, obyyatoiuxcsi o
crietanbHOCTH 01.05.01 dyHaMeHTaIbHbIe MaTeMaTHKa U MeXaHHKa, 1o Harpasienusm 01.03.03
MexaHuKa U MaTeMaTuueckoe MogenupoBanue, 01.03.02 TpuknagHast MaTeMaTHKa U MH(MOOPMaTHKa,
01.03.01 Marematrka, 02.03.01 MareMaTHKa ¥ KOMITbIOTepHbIe HayKU. - bUbGIMOrp.: AOCTyIIHA B
KapTouKe KHUTH, Ha caiite DBC JlaHb. - Kuura u3 koyutekiuu HHI'Y um. H. 1. Jlo6aueBckoro - ®usmka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=783172&idb=0.

[TporpammHoOe obecrieueHre U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM JIVCIIUTIIAHBI):

1. [TporpamMmHbIi KoMILieke Ansys academic student edition 2024r1 win64 (akagemuueckas
JTULIEH3US).

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOJY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrPaMMOM, OCHaIleHbl MYyJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IOUeHUs1 K ceTd "VHTepHer" W obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(OpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITIporpamma cocTtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
nogrotoBky/crienaabHocTH 01.03.02 - TIpuknagHas MaTeMaTHKa U MHGOpMaTHKa.

Agstop(b1): ['pesuHa Anekcangpa BukropoBHa, KaHAuAaT GU3MKO-MaTeMaTUUeCKUX HayK, [JOLIeHT.
3aBeayroumii Kaeapoii: ViBaHueHko Muxaun BacunbeBuy, JOKTOpP (DM3MKO-MaTeMaTHYeCKUX HaykK.

ITporpamMma o006peHa Ha 3ace/JaHUM MeTOAMUeCKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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