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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A5 JUHAMUKA U YTIPABJIEHUE TTIOJIETOM
JIETATEJIBHBIX ATIITAPATOB
Beigpun AHTOH EBreHbeBrY, acCUCTEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel A5 TUHAMMKA U YIIPAB/IEHUE TITOJIETOM JIETATEJ/IBHBIX ATITTAPATOB

3aBenyromuii kadenpoii Tonmerun O.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A5 ITMHAMMKA U1 YITPABJIEHUME ITOJIETOM JIETATEJ/IBHBIX AIIITIAPATOB

3aBepytomumii kKadenpoit Tonmervx O.A., A.T.H., Tpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMAKETBI BRIUMC/IUTE/IbHON ASPOT UIPOTUHAMUKIN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I1CK-2.3 — CriocobHOCTE K MPOBe|eHHI0 aHa/r3a JIeTHO-TeXHUYeCKUX xapakrepucTuk BITJIA

ITK-94 — crnioco6eH K yrpap/ieHrto UH(opMaliel U JJaHHBIMH, OUCKY UCTOYHUKOB MH(POPMAIIUU U JIaHHBIX,
BOCTIPUAITHIO, aHa/M3y, 3allOMUHAHUIO M Tepejaue WHGOPMALMK C MCIIOIb30BaHWEM LM(POBBIX CPEJCTB, a
TaK>Ke C TIOMOILBIO aJITOPUTMOB TIPH PaboTe C MOAyYeHHBIMUA M3 Pa3/TUUHBIX UCTOYHHUKOB JAaHHBIMH C LIe/IbH0
3¢ peKTUBHOrO UCTIOIb30BaHUs M0/TyueHHOM NH(OpMAaLUU /IS pellieHus 3aau

ITK-95 — crocobeH K KPUTUYECKOMY MBIIUIEHHIO B LU(POBOH cpefe, OIeHKe WHGpOpPMALUH, ee
JIOCTOBEPHOCTH, TIOCTPOEHHUI0 JIOTUYeCKMX YMO3aK/IHOUeHUM Ha OCHOBaHMM IOCTYMNArIMX HH(popMalyd U
JlaHHbIX

@®opMHPOBaHHNIO KOMIIETEHLIUI CITy)KUT JJOCTIDKEHHE CIIeAYIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
HCK-2.3

3HAHUS:

CTPYKTYPY ¥ BO3MOXXHOCTH coBpeMeHHbIX CFD mnakeToB;

HeoOXouMble (PU3MUeCKHe U MaTeMaTh4eCKrue MOJIe/T U MeTOAbI PEelleHNs], BK/TIOUeHHbIe B TIPOrPaMMy
CIerUanbHOCTY;

0COOEHHOCTY BHEIITHETO 00TeKaHUs Pa3HbIX TUHAMHUUECKHUX 00HEKTOB;

YMeHusi:

yMmeTb paboTath B cpefie Tpaduueckoro pefakTopa [Jisi CO3JAHHUsS TeOMeTpHUHM pacueTHOM obsactv U
CeTOYHOTro pa3bueHus;

3a/1aBaTh TPAHUYHBIE YCJIOBUS;

BBIOMPATh U 3a/]aBaTh CBOMCTBA CPE/IbI;

a/|arTHpOBaTh CO37laHHOE CeTOUHOe pa3bueHye;

TIPe/ICTaB/ISATh pACUeTHble pe3y/abTaThl B TpaduueckoM BHJEe U BBUUCIATH a’pOfUHaMHUUeCKHe
XapaKTePUCTHKH;

HABbIKU:

B/afleTh HaBBbIKAMHU peELIeHUs] CTAaHJAPTHBIX 3a/lau BHEIIHEro O0TeKaHWsl CPeACTBaMM COBPEMEHHbBIX
komMepueckrx CFD makeToB, BK/ItOuUasi BCe 3Tarlbl: TIPENpOoLIeCCUHT, PellieHre, TIOCTIIPOLIeCCHHT.
IIK-94

3HAHUsA:

CTPYKTYPY U BO3MOKHOCTH coBpeMeHHbIX CFD nakeTos;

HeoOXouMble (pr3nUecKrie U MaTeMaTHyeCcKre MO/Ie/Td U METO/bI PellieH s], BK/IFOUeHHbIe B TPOrpPaMMy
CIeIuanbHOCTY;

0C00EHHOCTH BHEILTHETO0 00TeKAHUsI Pa3HbIX JUHAMUYECKHUX 00bEKTOB;

YMeHus:

yMmeTb paborath B cpefie Tpaduueckoro pefakropa [Jisi CO3[AHHUS TeOMeTpHUH pacueTHOM obsactv U
CETOYHOTO pa3OueHws;

3a/1aBaTh TPAHUYHBIE YCJIOBHS;

BBIOMpATD U 33/laBaTh CBOMCTBA Cpe/bl;

a/lanTHPOBATh CO3/IaHHOE CETOUHOe pa3dueHue;

NIpe/iCTaB/IsATh pacuyeTHble pe3y/bTaTbl B rpadMueckoM BHJE W BBIYMCISTH a3poJUHaMUYecKHe
XapaKTepUCTUKHY;

HABbIKU:

B/IaZleTh HABBIKAMH peIleHus] CTAaHJAPTHBIX 3a7lau BHEIIHEro O0TeKaHWs CPeACTBaMH COBPEMEeHHBIX
komMepueckrx CFD makeToB, BK/ItOUasi BCe 3Tarlbl: TIPENpoLieCCUHT, PellieHre, TIOCTIIPOL{e CCHHT.
IIK-95

3HAHUA:

CTPYKTYPY U BO3MOXHOCTH coBpeMeHHbIX CFD nakeTos;

HeoOxogMble (pr3nuecKre U MaTeMaTHyeCcKre MOJIe/Td ¥ MeTO/bI PellleHHs], BK/IFOUeHHbIe B ITPOrpaMMy
CIerUanbHOCTY;

0Cc00EeHHOCTH BHEIIIHEr0 00TeKaHUsI Pa3HbIX JUHaMUYeCKUX 00bEKTOB;

YMeHuUsi:

yMeTb paborarh B cpefie rpaduueckoro pefakropa Jjisi CO3/jaHUsI TeOMeTPHUU pacueTHON obsactu U
CeTOUHOr0 pa3OHeHust;

3a/1aBaTh TPAaHUYHBIE YCJIOBHS;

BBIOMPATD U 33/laBaTh CBOMCTBA CPe/bl;

a/lanTHPOBATh CO3/IaHHOE CeTOUHOe pa3dueHue;

MIPe/ICTaB/IsATh pACUeTHble pe3y/abTaThl B TpadUueckoM BHe U BBIUUC/IATH a3pOAUHAMUUeCKHe
XapaKTePUCTHKH;
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HAsblKU:
B/Ia/IeTb HAdBbIKaMHW pellleHHs CTaHAAPTHBIX 3a[a4 BHEIIHEro obrekaHus CpeacTBaMU COBPEMEHHBIX
KOMMeEpUYECKHX CFD MaKeTOB, BK/IKOUds BCE 3TAIlbl: TIPENPOLIeCCHUHT, PelIeHre, IMMOCTIIPOLeCCHUHT.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmisa ITAKETBI BBIUMC/IMTEIBHOM ASPOT MIPOAUHAMMUKM siBnisiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 1O HarpasiieHuto 24.05.06 Cucmembl ynpaeneHus Aemame/bHbIMU annapamamul.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
IMPOI'PAMMMUPOBAHUE HA SI3BIKE BBICOKOI'O YPOBHHJ], BBEJEHUE B
NMHO®OPMAILIMOHHBIE TEXHOJIOI'ny, NMHO®OPMAILIMOHHBIE TEXHOJ/IOI'N n
ITPOI'PAMMMWPOBAHUE.

Copep>kaHve AUCLIUIUIMHBL SIBASIETCSl OCHOBOW Asisi ocBoeHusi aucuuriiH: MATEMATUYECKOE
MOJAE/INPOBAHUE B TMHAMUKE ITOJIETA, ITPEJIUIT/IOMHAS ITPAKTUKA.

[TpesBapUTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasa U3yueHus TUCLIATUTUHBL:

¢ OIIK-1 — CniocobeH IPUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MareMaTUueCcKOro aHanar3a U MoZle/TMPOBaHKsl, TEOPeTUUECKOr0 U SKCIIePUMeHTabHOIO UCC/le/|0BaHUs
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTelbHOCTU

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHITUIILI Pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHN U
MCII0/Ib30BaTh MX /IS PelleHus 3aad podecCHoOHaIBHOM AesaTelbHOCTH

¢ OIIK-9 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOHbIE /IS
MPaKTH4YeCKOro MpUMeHeHUs

e [1K-94 — cniocobeH K ynpap/eHH0 HH($opMaLyel U JaHHBIMH, TIOUCKY UCTOUHHKOB HH(OpMaLu U
JIAHHBIX, BOCIIPUSITUIO, aHa/IU3y, 3allOMUHAHHIO U Ilepejjade HH(POPMAaLIMK C UCII0/b30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaK)Ke C TIOMOIIBI0 aTOPUTMOB ITPY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHBIX HCTOYHHKOB
JAHHBIMHU C 111610 3¢ QeKTUBHOTO MCII0/IH30BaHUs TI0/TyuYeHHOW HH(OPMaLUK AJIs pelleHus 3aa4



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHBIe N
3dHATHUA 5 =
B KOHTAKTHOM g g =1
. ope it £E
o 3! e . g i g
& = HanmeHoBaHHe pasjie/IoB H AHAAKTHYECKHX e{HHHAL] 55 E 35S & E
< | z 2 | o | g8 E¢ 2
o o ZE 8 -
Q -] g ® H < n
= 8 | O& o % e
& & X X
= = =
Paspen 1. Beegenue B makers! CFD. 1.1. Beegenue. 3HakomcTBO € naketom CFD.
3 6 1.2. OcHOBHBIe NO/IOKEeHHs] B MeXaHUKe JKU/JKOCTH U rasa. 1.3. IIpocras 3ajjaua. 16 4 4 12 25 25 25
CBs13b pacuéTa U TeOpUu.
Paspen 2. OcHOBHbIe HACTPOIKH M (u3nueckue Mofenu. 2.1. Basosble
3 6 ypasHenusi. Hessisku. Cxopumocts 2.2. TypOyneHTHOCTb. XapakrepucTuku. Mogenu 15 3 3 12 25 o5 25
TypOyneHTHOCTH. 2.3. O6LHil MOAX0/ K PelIeHHUI0 3a/au BEIYMCUTETbHON
a3pora3oMHaMUKH.
3 6 Pazpaen 3. Co3aanue TpéxMepHBIX 00beKTOB. 3.1. Co3/jaHre TPEXMEPHBIX 21 6 6 15 25 25 25
00BEKTOB.
Pazpen 4. IlpakTuyeckoe npumeHeHue nakeros CFD. 4.1. AspoguHamuyeckue
3 6 XapaKTePUCTHKM U XapaKTepHble KapTHHBI 00TeKaH!sI TPeXMEepHbIX 00bEKTOB. 4.2. 56 21 21 35 25 25 25
PacmupenHble Bonpock! ucnonb3oBanust CFD.
Bcero 3a 6 cemecTp 108 34 34 74 100 100 100
Bcero no gucuyI/inHe 108 34 34 74 100 100 100
3.2. AyAUTOPHBII NPAaKTUKYM
Homep u
P Oo0neMm,
Ne HaMMeHOBaHue
Tema MNPAKTHYE€CKOI'0 3dHATUA ayA.
n/n pa3jena
JacoB
AUCITUITI/TMHBI
1 |Pasgen 1. Beemenue |3HakoMCTBO C naketom CFD Ha npumepe. 2
B nakeTs! CFD. OcHoBsl paboTel B Ansys Fluent 2
Pazmen 2. BiusiHMe ceTKH U Mo/ie/ieli TypOy/IeHTHOCTH 1
OcHOBHBIE B -
HaCTpOﬁKH u METO,Z[LI " NMoAX0AbI TIOCTPOEHUA CETOK AJIA TpeXMEBHOI/I 3aJauyu.
4 (l)I/IBI/I‘JECKI/Ie I/I3yquHe HaCTPOEK IMMOCTPOEHUA CeTOK.,.E[HSI IMMPpOCTON reOMETPUH. 2
MOJIeJTH. HpI/IMepr TMOJIHOI'O pelIieHud 3a/1au TPeXMEePHOTro obOTeKkaHus.
5 |Pasgen 3. Co3panue [Ipumepsl cO3aHNS TPEXMEPHBIX JieTaseli B BHIOpaHHOH IporpaMme. 3
TPEXMEPHBIX
6  |0B6LeKTOB. CospaHue reomeTpumn 3
Pazgen 4.
IIpakTuueckoe ..
7 P Pacuét BHelllHero 06TeKaHus 21
MMpyuMeHeHune
naketoB CFD.
Bcero 3a 6 cemectp 34
3.3. CamocTosnTenbpHas padora crygenra (CPC)
Homep n
Ne HaHMeHOBaHHe Oo0nemMm,
Copep)kaHue yueGHOro 3aaHus
n/n pa3aesia JacoB
AUCIUII/THHBI
Pazzen 1 I/IBY‘JEHI/IG nmpeayCMOTPEHHBIX nporpaMMoﬁ AUTaKTHUYeCKHUX e JUHUL] I10
1 BBEA eHI/I‘e B KOHCIIeKTaM ]'IEKL[I/Iﬁ nu pEKOMeHAyeMOﬁ JiuTeparype. HO,E[I"OTOBKEI K 12
A MMpaKTUUeCKUM 3aHATHUAM. O(bOpMJ'IEHI/Ie oT4yeTa I10 HpaKTquCKOﬁ
naketel CFD.
pabore.
Pazgen 2. o
OCHOBHBI® I/IBy‘{EHI/IE npegyCMOTPEHHBIX IMTPOrPpaMMOU IWAdaKTHUUYe CKUX e JUHUL] T10
y) HACTDOMKY 1 KOHCIIEKTaM ]IEK]_[I/Iﬁ n pEKOMeHAYEMOﬁ JiuTeparype. HOAFOTOBK& K 12
p TMMPpAaKTUUECKUM 3aHATHUAM. O('I)OpMHEHI/Ie oT4yeTa I1o HpaKTquCKOﬁ
¢hu3znueckue
pabore.
MOJeJ/In.
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3 |Pasgen 3. W3ydeHue nipe/jyCMOTPEHHBIX MPOrPaMMOM AUJAKTUYECKUX eJUHUL] 10 15
Co3panue KOHCIeKTaM JIeKLIUM U peKoMeHlyeMol uteparype. I1oaroroBka K
TPEXMEPHBIX MpaKkTHUeCcKUM 3aHsaThsiM. OdopMiieHre oTUeTa Mo MpaKTUYeCKon
00BEKTOB. pabore.
Pazpen 4. W3yueHue nipe/lyCMOTPEHHBIX MMPOrPaMMOM AUJAKTAUYECKUX eJUHUL] 10
4 IIpakTrueckoe KOHCITeKTaM JIEKL[MM U peKoMeH/lyeMoil uteparype. [logroroBka K 35
TpUMeHeHue MpaKTH4YeCKUM 3aHATHSAM. OopMieHre oTueTa Mo MpakTUyeCcKoi
naketoB CFD. pabore.
Bcero 3a 6 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 4 5 6 (78 9 10(11/12/13(14 15 16| 17
TekK, Otu. no| |TekK, Otu. no TexkK, Otu. o TekK, Otu. mad.
6 3 13 AP 13 AP o 113 AP 3a4.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocThueckasi paboTa;

TekK — BOTIPOCHI [/151 TEKYILIETO KOHTPOJIS;

Ortu. no I13 — oTueT No NNpaKTUUECKOMY 3a/|aHUIO;
mud. 3au. — auddepeHPOBaHHbIN 3a4erT.

TeKy1uii KOHTPO/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBa/IbI B
cnenyrommx dpopmax:
JMarHoCTUYeckas pabora;
BOIIPOCHI /I/IsI TEKYIIIero KOHTPOJIS;
OTUeT I10 MPaKTUUeCKOMY 3a/JaHHI0.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
IuddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. Jlebezes, JI. C. YepHOOPOBKYH. . [lMHaMUKa 1M0/1éTa OeCIIM/IOTHBIX JIeTaTe/lbHbIX anmapaTroB. M.:
MawmHoctpoenue, 1973, 93 5k3.

2. A.T. TonyGes, B. T. Kanyrun, A. FO. JlyueHko. . AspoguHamuka. M.: Vza-so MI'TY um. H. 3. BaymaHa,
2010, a51. pec.

3. B. H. EmenbsHOB. . Unc/ieHHbIe METO/IBI: BBeJleHHE B TEOPUIO Pa3HOCTHBIX cxeM. Mocksa: FOpatir, 2020,
5J1. pec.

4. K. H. Bonkos, B. H. EmenbsHOB. . Belunciivre/ibHble TEXHOIOTMY B 3aa4aX MeXaHUKU )KUAKOCTU U
rasza. M.: ®U3MATJINT, 2012, 551. pec.

5. K. H. Bosnkos, B. H. EmenbsiHoB. . MofemipoBaHye KPYTHBIX BUXpeld B pacuétax TypOy/IeHTHBIX
teuenu. CI16.BI'TY "BOEHMEX" um. /1. ®@. YcTunoga, 2005, 371. pec.

6. K. H. Bonkogs, FO. H. [Ieptorun, B. H. EMenbsiHOB. . Pa3HOCTHBIE CXeMBbI B 3aflauax I'a30BOi AMHAMUKH
Ha HEeCTPYKTypHPOBaHHbIX ceTkax. M.: DU3MATIINT, 2014, 10 3k3.

7. J1. T JlonusHCKUM. . MexaHMKa >KuAKocTy U rasa. M.: Hayka. I'n. pen. ¢us.-mat. nut., 1987, 27 3k3.

8. H. H. ®énopoea, C. A. Banbsrep, M. H. Tanuios. . OcHoBbl pabotel B ANSYS 17. M.: IMK Ilpecc,
2017, an. pec.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:

1. K. ®netuep. BorunciuTenbHbIe MeTObI B AuHaMUKe xxugkocTeit. BI'TY "BOEHMEX" um. 1. ©.
YcTrHOBa, , 3 3K3.

5.3. Ilepuoguyeckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIUTUINHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb;

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

3. http://www.tnt-ebook.rut/ — TNT-EBOOK - DjieKTpOHHO-0HO/IMOTeUHast CUCTEMa;

4. http://library.voenmeh.ru/jirbis2 — ®yHmamenTansHas oubmoreka BI'TY «BOEHMEX» um. /1.®.
YcTuHOBa.

CoBpeMeHHbIe TPOQecCHOHaBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro donia
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe obecrieueHue:

1. SOLIDWORKS 2015;
2. ANSYS 2020 R2.

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. SOLIDWORKS 2015;
2. ANSYS 2020 R2.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueli mporpaMme JUCIATLUTHHBI
ITAKETBI BBIYNC/INTE/IBHOU ADPOTNIPOAVNHAMUKN

AnHoTanusa paboueii nporpaMMsl

Iuctiyunmaa  TMMAKETBI  BBIUMC/IMTE/IBHOW  ASPOTUJIPOAUHAMUKU  ssnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM TI0 HampaeieHuto 24.05.06 Cucmembl ynpasneHusi semamenbHbIMU annapamamu. JycuuriivHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A5 ITMHAMUKA U1 YITPABJIEHUE TTIOJIETOM JIETATEJIBHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2.3 Crioco6HOCTb K ITPOBEI€HHI0 aHA/IM3a JIETHO-TeXHUUEeCKUX XapaKTepUCTHK BITJIA;
ITK-94 cnocobeH K ympaBieHur0 UHGOpPMAIell ¥ JAaHHBIMH, TOMCKY WCTOYHUKOB UH(MOPMAI[UM U JAHHBIX,
BOCTIPUSITUIO, aHa/IM3y, 3allOMMHAHWIO U Tiepefadye MH(OPMALMK C MCMO/Ib30BaHHUEM LUPPOBLIX CPeACTB, a
TaK)Xe C MOMOILIbI0 arTOPUTMOB TIPU PaboTe C TIO/yueHHBIMU U3 Pa3/MUHBIX UCTOYHUKOB AAHHBIMU C LIe/bI0
3¢ PeKTUBHOTO MCTOIb30BaHUs M0/yueHHON UH(opMaliu A/is pelllieHus 3aay;
ITK-95 criocobed K KpUTUYeCKOMY MBIIIITIEHHIO B [UGPOBOH cpefie, orleHKe WH(OPMALIIH, ee 10CTOBEPHOCTH,
TIOCTPOEHHI0 JIOTUYeCKUX YMO3aK/TFOueHU Ha OCHOBAHUY MOCTYTIAINX WH(POPMALIUHU U JAHHBIX.

Copep>xaHue AUCLUIUIMHBI OXBaTbIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C METOJOJIOTHEl pellleHus 3aJauu
BHe1Hero o6Tekanust B CFD-TakeTax, oOpeTeHreM HaBBIKOB Pa0OTHI C [BYMsI TUTTMUHBIMU MaKeTaMH, a TakKKe
(hopMUpOBaHKEM MpeCTaB/IeHUs 00 aAropuTMax, peaausoBaHHbix B CFD-makeTax.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI /AJIsl TEKYILIEr0 KOHTPOJIS;
*  OTYET I10 NMPAKTUUECKOMY 3a/IaHHIO.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
TpelyCMOTPEHBI MpakThuecKue 3aHsaTus (34 4.), caMocTosTebHas pabdota cryaeHTa (74 ).
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IIpuioxenue 2

K pabouyeli mporpaMme JUCIATLTHHBI
ITAKETBI BBIYNC/INTE/IBHOU ADPOTNIPOAVNHAMUKN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomeHjyeMmas 1uTeparypa prm:{?éKOCTb’
Paspen 1. Beegenue B nakersl CFD.
K. ®netuep. BelunciurenbHble METOABI B
IVHaMUKe >xugkocTeit: BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, (1-3)
A.T. TonyGes, B. T. Kanyrumn, A. TO.
W3yuenne npeyCMOTpeHHBIX IPOrPaMMOM Jlyuenko. . Aspogunamuka: M.: U3a-Bo
JUAAKTUUeCKUX eUHUL] 110 KoHcreKTaM jekiuii u | MI'TY um. H. 3. Baymana, 2010 (1-4)
pekoMeHAyeMou nuTepatype. [loAroToBka K B. H. EmenbgHOB. . Unc/ieHHbIe METOBIL: 12
MpakTHuueckuM 3aHATHsM. OdopMieHre OTUeTa 10| BBe/leHHe B TEOPUI0 Pa3HOCTHBIX CXeM:
TPaKTUUYECKOM pabore. Mockgsa: FOpaiiT, 2020 (1,2)
K. H. Bosnkos, B. H. EMenbsHOB. .
BerunciivTenibHbIE TEXHOJIOTHY B 3aJ,auax
MeXaHWKU >KUJJKOCTU U rasza: M.:
OU3IMATIINT, 2012 (1-3)
Wroro no pasgeny 1 12
Pa3gen 2. OCHOBHBIE HACTPOMKH U (pr3HUecKue MojesIn.
JI. T JloksaHCKui. . MexaHHKa
JKUAKOCTH Y ra3a: M.: Hayka. I'1. pep.
(uz.-mart. suT., 1987 (1)
. A. A. Jlebenes, JI. C. UepHOOPOBKUH. .
N3yueHue ripelyCMOTPEeHHBIX ITPOrPaMMOi 574 6
IUaKTHYeCKUX eJUHUL] TT0 KOHCIIEKTaM JIeKLUH 1 JIMHAMHKA MONETa beCrIMIOTHBIX
pekoMeHayeMou uTeparype. [ToaroToBka K JIeTaTe/IbHLIX annaparos: M. 12
MpaKkTH4YeCcKuM 3aHaTusiM. OdopmieHre oTueTa 1o Marmrocrpoerne, 1973 (2)
o ’ K. H. Bonkog, B. H. EmenbsHoB. .
TpaKTHUecKoi paborTe. o
MopenvpoBaHye KPYITHBIX BUXPel B
pacuéTtax TypOy/JeHTHBIX TeUueHUH:
CII6.BI'TY "BOEHMEX" um. . @.
YcrtuHoBa, 2005 (3)
Wrtoro no pasgeny 2 12
Pazpen 3. Co3gaHue TpEXMepPHBIX 00HEKTOB.
N3yueHue ripelyCMOTPEHHBIX POTrPaMMOi
IUAKTUUeCKUX eJUHUL] 110 KoHcTeKTaM jiekiuii u | H. H. ®@éaopoga, C. A. Bansrep, M. H.
pekoMeHayeMo muTeparype. [loaroToBka K Hanausos. . OcHoBbl paboThl B ANSY'S 15
TpakTHUeCcKuM 3aHATHsAM. OdopMieHre oTueTa 1o 17: M.: IMK Tlpecc, 2017 (1-5)
MPaKTUYeCKO# pabore.
Wroro no pa3geny 3 15
Pazpen 4. IlpakTnyeckoe npumeHenne nakeros CFD.
N3yuenue npeyCMOTPEHHBIX TPOrpaMMOK K. H. Bosnkos, 1O. H. [Ieprorun, B. H. 35
IUJAKTUUEeCKUX eUHUL] [10 KOHCIIEKTaM JIeKLUI U EmenbsiHOB. . Pa3HOCTHBIE CXEMBI B
pekoMeHAyeMol uTeparype. [logroroBka K 3a/lauyax ra3oBoi AUHAMUKU Ha
12 26695



MpakTUueckuM 3aHsaTusM. OdopmMieHre OTUeTa [10|  HeCTPYKTYPUPOBaHHBIX ceTKax: M.:

NpaKTHUecKoi pabore.

OU3MATIINT, 2014 (1-3)

Wrtoro no paspeny 4

35

13

26695




IIpunoxenue 3
K paboueii mporpaMme JUCIATLTHHBI
TIAKETBI BBIYNC/IUTE/IBHOU ASPOI'NIPOANHAMUKNA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

*  OTUEeT I10 MMPaKTUUECKOMY 3aZIaHUIO;
*  BOIPOCHI /ISl TEKYIIIETO KOHTPOJIS;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

OTueTr Mo NpaKTUYECKOMY 3a/JaHHI0

KomruiekT nmpakTuueCKUX 3afjaHui BXoAuT B coctaB Y MK aucturiiibl. [IpakTuueckoe 3azanue (I13)
CUMTAETCS BHITIOJTHEHHBIM, €C/TU CTY/IeHT MOJTHOCTBIO BBIIOIHU/ BCe MYHKTHI [13.
OTueT 1Mo NMpakTUUeCKOMY 3aJlaHUI0 TIPe/ICTAB/ISIeTCS B TIeUaTHOM Buzie B (hopmare, rpeyCMOTPEHHOM
111a6JI0HOM OTUeTa I0 MPAaKTHUeCKo# paboTe. 3alyTa OTUeTa MPOXOJUT B hopMe [IOK/Iaja CTyeHTa 110
BBITTOJTHEHHOMY 3a/laHUI0 ¥ OTBETOB Ha BOMPOCHI MpernojaBaTesis.
I[Tpu odopmMieHUH TIPaKTUYeCKUX 3a[jaHrii TpeOyeTCsi pyKOBOACTBOBATLCS CIeAYIOIIMMI PEKOMEeHJALIASIMMU:
-B Hauasie omucare/ibHOM YacTH OTUeTa U3/1araeTcsi CojiepKaHue, IPUBOZSTCS CXeMa, MareMaTrhyeckast MOJeib,
WCXO[HbIe aHHbIe /11 pACUeTHOIO BAaPUAHTA, METOZ, pellleHus.
-Bce BbIUKCIEHUS TPOBOAATCS MOAPOOHO, COMIPOBOXKAAACH HEOOXOIMMBIMU MOSICHEHUSIMU. Bce BbIUMCIeHUsS
3aHOCATCS B TaOULIBI.
-TabnuuHble JaHHbBIE TIPE/ICTAB/ISAIOTCS TAKXKe B BU/Ie TPA(HKOB, YC/IOBHBIE 0003HAUEHHS U Pa3MEPHOCTH
OTKJ/1a/IbIBaeMBIX T10 OCSIM Be/TMUMH YKa3bIBatoTCs B IPUHATHIX 10 ['OCT cokpatijeHusix.
-TTpu BBITIOJTHEHUU PACUETOB C MCIOIb30BaHHeM DBM HyKHO 00s13aTe/IbHO TIPUBOAWTE PACIieyaTKy (JIMCTUHT)
Mporpamm.
-ITo kaxxgomy I13 cTymeHT Ho/KeH NMpeACTaBUTh BBIBOJbI HA 0CHOBAHUU BHITIOJTHEHHBIX PaCUueTOB.
CryzmeHT 00s13aH BBITIOMHATH BCe 113 B CPOK M CIaBaTh UX MPENo/iaBaTe/i0 COVIACHO TPadUKy MepOTpUsITUNA
MEe>XCeCCMOHHOTO KOHTPOJIS.
B cnyuae, eciiu odopmiieHHe 0TUETa COOTBETCTBYIOT YKa3aHHBIM TPeOOBaHUSIM, U CTYIE€HT OTBETH/I Ha BCe
BOIPOCHI TIperiojaBareyisi 1o teme I13, CTyeHT MoydaeT MakCUMasibHOe KOJTMuecTBo 6aoB (5).
OCHOBaHUSIMU JIJTsI CHYDKEHHS KOJTMUeCTBa 0asiioB sIB/SHOTCS:
- HeOpeykKHOe BBIMOJIHeHHe oTyeTa 1o I13,
- HU3KOe KaueCTBO rpaduueckoro Marepuasa (HeBepHbIM BbIOOD MaciiTaba uepTexkel, OTCYyTCTBHE YKa3aHUS
e/IMHUL] U3MepeHHs Ha rpadukax),
- OTBETHI He Ha BCe BOIPOCHI npenogasaress no teme [13.
OTuer He MOXKET OBITh TIPUHAT U TIOJJIEXKUT J0PabOTKe B CTydYae:
- OTCYTCTBUS HeOOXOIUMBIX Pa3fiefioB,
- OTCYTCTBUs HEOOXOIMMOT0 rpadrueckoro MaTepHarna.

Hnst mostyyeHust oLleHKHU 5" - CTyZleHT Jo/DKeH oTBeTUTh BepHO Ha 100% BOMpPOCOB Mpernojasareis o Teme
13,

JIJIS1 TIOJTyYeHUs OLIEHKU "4" - CTY[eHT [I0/’KeH OTBETUTh BepHO He MeHee yeM Ha 80% BOMpoCcoB
TrperofaBare’is 1o teme I13,

JLJIS TIOJTyYeHUs OLleHKU "3" - CTYZJeHT JOJDKEeH OTBETUTh BepHO He MeHee yeM Ha 60% BOIpoCcoB
npernogasare;is 1o teme I13.

Bonpocs! Ais1 TEKyIero KOHTPoJIs

CryzeHTy npefyiaraeTcst 5 BOIPOCOB T10 pe3ysibTaTaM MPOXOKEeHHs paszesia, Ha KOTopble He00X0ANMO
JlaTh TIPaBU/IbHBIN 0TBeT. KonmnuecTBo HaOpaHHBIX 0a/i/ioB paBHO KOJMYECTBY BOMPOCOB Ha KOTOPBIE /laH
TpaBWIbHBIN OTBeT. Bonpock! TeKy1ero KOHTpoJs npuBefieHs! B Y MK ANCLIMTUIMHEL

JduddepennupoBanHbIii 3aueT
14



ITpomexkyTouHas aTTecTarys 1o JUCLIMIIMHE IPOBOJUTCS B (hopMe anddepeHLIPOBAHHOIO 3a4eTa,
KOTODBIM IIPOCTAB/ISIeTCS TIPY YC/IOBUY BBITIO/IHEHHS BCEX MEPOIIPUSTHI, TPeAyCMOTPEHHBIX IparKOM
KOHTPOJIbHBIX MEPOTIPHUSITHH 110 pe3y/bTaTaM padoThl B cemMecTpe.

Ouenka 3a auddepeHIMPOBAHHBIN 3a4eT BHICTABSETCS, KakK CpefiHee apudMeTrdeckoe CyMMapHBIX OLIEHOK,
TOJTyYeHHbIX 00yJaroLMCs 3a BbIIO/IHEHYe NTPaKTHYeCKUX 3a/laH|ii 1 OTBETOB Ha BOIIPOCHI /IS TEKYIIEro
KOHTPOJISI.

Kpurtepun onienvBanus auddepeHIMPOBaHHOIO 3aueTa :

- OL|eHKA «3a4TeHO - OT/IMYHO» BBLICTAB/ISIeTCsI 00yUaroIeMycsl, eC/i cpefiHee aprMeTHUeCKOe OIIeHOK,
TMO/TyYeHHBIX MM 3a BBITIOJIHEHHE YeThIpeX MPaKTHUeCKUX 3alaHuii ¥ 4 BOTIPOCOB AJIs TEKYILero KOHTPOJIs
paBHO 4.5 0asUI0B U BHILLE;

- OL|eHKA «3a4TeHO - XOPOILIO» BBICTAB/IsETCst 00yyaroleMycsi, ec/ii cpejjHee apruMeTHUeCKoe OLIeHOK,
T0/IyYeHHbIX UM 3a BBIIIO/IHEHME YeThbIpeX [PaKTUUeCcKuX 3alaHuii U 4 BOIIPOCOB J1JIs TEKYILero KOHTPOJIs
HaxoAuTcs B npezenax 3.5 - 4.4 6anna;

- OL|eHKa «He 3aUTeHO0» BBICTABIISIETCSl 00yJaroIeMycsi, eC/Ti cpejHee aprpMeTHUeCKoe OLIeHOK, TTOTyYeHHbIX
VM 3a BBITIO/ITHEHHEe YeThIpeX NMPakKTU4YeCKUX 3aJjaHri U 4 BOIIPOCOB Ji/IsI TEKYILEr0 KOHTPOJISI HAXOAUTCS B
npezenax 2.4 6anna v HUXe;

- BO BCEX JIPYTUX C/Tyyasix 00ydaroleMycsi BBICTAaB/SIETCS OLleHKa «3auTeHO - yAOB/IETBOPUTETBHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB 1
AUJAKTHYECKUX eUHULY

BCEI'O

AynuTopHBIe
3aHATHA B
KOHTAKTHOH
¢opme

BCEI'O
IIpakTHueckue
3aHATHUA

CamocrosTeTbHasA
pabora cTyaeHTOB

dopmupyemas
KoMmeTeHusA, %

I[ICK-2.3

I1K-94

IIK-95

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Pazfen 1. BBejeHue B maKkeThbl
CFD.

16

12

Bonpocs! ans
TeKy1LLero
KOHTPOJI4,
Ortuet o

MpaKTUUeCKOMY
3a/laHUI0

Pazpgen 2. OcHOBHbIE
HaCTPONKM M pu3nNuecKue
Mojie/H.

15

12

25

25

25

Bormpocs! ayis
TeKyLero
KOHTPOJIS,
Ortuet no

MPaKTUYeCKOMY
3a/laHUI0

Pazpen 3. Co3ganue
TPEXMEPHBIX 00 bEKTOB.

21

15

25

25

25

Bonpocs! ans
TeKy1LLero
KOHTPOJI4,
Ortuet no

MPaKTUUeCKOMY
3a/IaHUI0

Pa3pen 4. IlpakTnueckoe
npuMenenue nakeros CFD.

56

21 21

35

25

25

25

Bormpocs! ayis
TeKyLero
KOHTPOJIS,
Ortuet no

MPaKTU4eCKOMY
EEVE1212100)

Bcero 3a 6 cemecTp

108

34 34

74

100

100

100

Bcero no gucuumn/inHe

108

34 34

74

100

100

100
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Kputepuu oneHuBaHus

IICK-2.3
Ne 1
Ne 2
Ne 3
No 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Bonpocbl omkpbimozo muna:

Ha3oBuTe 0CHOBHBIE IPUYUHBI U3MEHEHUS COTIPOTUB/IEHUS] IBIKYLLIUXCS Tes
Kak oripefiensieTcst craTiyeckoe ZiapjieHre B XXKUAKOCTH (rase)?

UTo Ha3bIBAKOT «a3poJMHaMUYeCKUMU XapaKTepUCTUKaMU» ?

Kakue xputepuu nofobust HauboJiee CyieCTBEHHBI TTPU MO/Ie/TUPOBAaHUU JBVKEHYS B
BO31yXxe?

Kak TeopeTHueCcKu MOXKHO ObIIO ObI N3MEPUTD CTATUUECKYHO TEMITEPATYPY?

[l uero Hy>kHa Tab/UIA «MEXKIYHAPOJHOU CTaHJAPTHON aTMOC(eph»
CpaBHHUTe HanpsbKeHUs B TBEPAOM TeJie U B ra3e (JKUAKOCTH)

[aiite onpesiesieHrie TETHO-TEXHUYECKHUM XapaKTePUCTHUKAM

VI3 KaKyx COCTABJISIIOIIMX CKJIaZIbIBAeTCs I000BOe COomnpoTHBIeHHe JIA, UMeroILe
KPbUIbS?

Kak cBsi3aHbI KpUTHUECKOe YMC/Io Maxa v KO3 hHUIUEHT JaB/eHus ?

Bonpocsbl 3akpbimozo muna:

«leHTp #aBieHUs» — 37O ...

o lleHTp Hy/n€BOTO AaB/IeHUs
o Touka NpUIOXKeHUsI CUT
e [leHTp MakCMMabLHOTO AAB/IEHUS

Crarnyeckoe JaB/ieHre B )KUIKOCTH (Ta3e) 3T — ...

¢ BekTopHas BenruvHa
o CkassipHasi BeJIMYMHa

Kax 3aBUCHT IIOTHOCTh BO37lyXa OT JIaBleHUs IIPY ITOCTOSIHHOM Temrieparype?

¢ YMeHbIIIaeTcs IpU YBeJIMUEHWH [aB/I€EHUA
e YMeHbIIIaeTCs IMMpY YMEeHbIIIeHWUHN OaB/JI1eHUA

Uro Takoe crarnueckas Temreparypa?

¢ DTy TeMIiepaTypy u3Mepu Obl JATUHK TeMIIepaTyphl B KPUTHUECKOM TOUKE TPH
OTCYTCTBUH IIOTEPh TeTlIa B OKPY’KarolLel cpejie

¢ JTO0 TeMriepaTypa HeBO3MYII[eHHOTO ra3a B pacCMaTPHUBaeMOU TOUKe

¢ JTO0 TeMIiepaTypa, KOTOpYyr uMes Obl afinabaTiueCKUii 3aTOPMOXKEHHBIN B IaHHON
TOYKe TIOTOK

ITonHOE JaBneHUe — 37O ...

e JTO AdBJjIeHWEe MO/IHOCTBIO 3aTOPMOKEHHOTI'O ITOTOKA, KOrjla CKOPOCThL PaBHA HYJ/IIO
e OTO JWHaMK4yeCckKoe JdaBJ/ieHhe
e JTO CcTaTUYeCcKoe JaBJ/IeHHe B TOUKe MaKCHUMabHOM CKOPOCTH ITOTOKa >XUAKOCTHU

Uro xapakTepusyeT TeljIoéMKOCTb?

¢ CriocoOHOCTE MPOBOJUTE TETIIO
¢ lI3MeHeHUe SHepruy Npy U3MeHeHUH TeMIlepaTyphl
o CrereHb TeTJIOBOTO COCTOSTHUS Tesa

Kak 3aBUCHT BA3KOCTb BO3JyXa OT TeMIlepaTyphbl?

o [IpakTHueCKy He MeHSIeTCS, 3TO CBOMCTBO rasa

¢ YMeHbIIIaeTCs MPY YBeJIMUEHUH TeMITePaTypPhl, HO TIPU [I0CTH>KEHUH TeMIIepaTyphbI
50 rpafycoB — HAUMHaET yBeIUUYUBATHCS

e YBe/IMUMBaeTCs C yBeJIMUeHUeM TeMIlepaTyphl

e YBe/IMUMBaETCsS C yMeHbllleHHeM TeMIlepaTyphbl

Bsi3k0CTh rasa HarpsiMyto B/IMsIeT Ha 3HAUeHUSI a3poJuHaMU4e KX KO3 hUIeHToB?
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IIK-94
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o'[[a

e Hert

CyMMa IMMOJ/JIHOI'O M IMHAMHWYECKOI'0 JaB/I€HHS ABJIAETCA CTaTHU4YeCKHUM ,E[EIBJ'IEHI/IEM?

o'[[a

e Het

HanpaBneHMe TMIOTOKa HMKdK He BJ/IMAET Ha d3pOJVHaAMHUYeCKHe KOB('beI/I]_[I/IEHT])I. BepHo?

o'[[a

e Hert

Bonpocbl omkpbimozo muna:
NHTepiiernitop Ha Kpblie — 3TO ...
Ha uém ocHoBaHBI anrebpandeckre Mojienii TypOy/ieHTHOCTH?

[nuHa myTH cMeltieHus B rurnoTe3e [IpaHatis (anrebpanueckie Mofenu
TypOy/IeHTHOCTH) — 3TO ...

s uero ucronb3yrorcs Reference Values (mapameTpsl 06e3pa3MepuBanus) B Ansys
Fluent?

515t yero yyulie BCero NoAXoguT Mofenb TypOyineHTHOCTH Standart k-€ B MCXoqHOM
CTaH/japTHOM MOCTaHOBKe

Kaxkoga o6mmasi crpykrypa CFD-nakera?

Kak yrpaBnisitoT HOTOKOM U NTOTPaHUYHBIM C/I0€M C NTOMOIL{bI0 UHTEPLIeNITOPOB?
l'urnoresa nytu cmetnenus [panamis.

OcHoBa suddepeHIMaNLHBIX Mojienel TypOy/IeHTHOCTH

OOBbsicCHUTe pa3HHULYY MEXAY MOJIEKY/ISIPHOU U TypOy/IeHTHOM BSI3KOCTSIMU

Bonpocb! 3akpbimozo muna:

KonvuecTBeHHOV Mepoii yC/IOBUI Mepexosia OT TAMUHAPHOTO K TypOy/IeHTHOMY
TeUeHHU!O SIB/ISIeTCS]

¢ uyucno Crpyxans

¢ 3HaueHUe TypOYJEeHTHOU BA3KOCTH

e umncno PeiiHonbzca

¢ COOTHOIIIEHHE MEXK/Y TaMUHAPHON U TYpOY/IEHTHOU BSI3KOCTHIO

B kakux C/Iy4dyasax Ha OHpe,ELEJIéHHLIX uncnax Re CylleCTBEHHBIM SBJ/IAECTCA 3Ha4YeHHre
«COIMPOTUBJIEHNUSA ,ELaBJ'IEHI/IH»?Z

¢ TIPOZIOSIbHOE 00TeKaHMe MIaCTHHBI
¢ o0TekaHwue I1apa
e TI0MepeyHoe o0TeKaHUe LWINH/PA

17151 uero UCIONb3yIOTCS BUXPereHepaTophbl Ha KPBIIbSIX MPU OO/BINNX Unc/iax Re?
e 719 3aTATHWBaHMS UM YCTPaHeHHUsl OTPbIBa

® Njid YCKOPEHUA OTPhIBA IIOTPaHUYHOI'O CJ/104
® NJid yBeJIMUeHre COIPOTUBJ/IEHUA

UTO BBI3BIBAIOT UHTEPLENITOPBI HA KPBLIbAX?

¢ MpeXJeBPeMEHHBIN CPhIB TIOTOKA Ha BEPXHEH IMOBEPXHOCTH KpbLia
¢ 3aTSATUBAIOT WIKA YCTPAHSIOT OTPBIB TIOTPAHUYHOTO CJIOST
e TIOHWKAIOT KO3 MUITMEHT AaB/IeHUs

[TonsaTue «aBTOMOe/IbBHOCTH» O3HauaeT, 4uTo ...
® 3HAQUeHHe COIIPOTHBJ/IEHWA HAUMHAET 3aBUCETh OT UKMCJ/la Re
® 3HaueHHe COIIPOTHBJ/IEHUA He 3aBUCUT OT Re

¢ 3HaueHue KO3((UIMeHTa AaBieHus He 3aBUCHUT OT Re
e 3HauyeHUe COINPOTUB/EHUs HauMHaeT NajaTh

18



IIK-95

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1
Neo 2
Ne 3
No 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Korza nipu mornepeuyHoM 06TeKaHUH I[UTHH/PA BOSHUKAET aBTOMO/IE/TbHOCTh?

* B JOKDUTHUYECKOM PEXUME
e 11pu urcsie Re, G/IM3KOM K KDUTHYECKOMY
¢ TIpU KpU3HMce 00TeKaHus

* B 3aKPUTHUYECKOM PEXXHUME

Pemienuie B nakete CFD cunTaeTcs colleIIMMcs, Koraa...

¢ 3MeHeHHs B MICKOMBIX [lepeMeHHbIX OT UTepaliy K UTeparjiy He3HaulTelbHbI

e 3HaueHUe «HEBSI30K» OOJIbIIle eMHULIBI

¢ MHTepecylollMe BeJMUKHbI (HaripyuMep, COTIpOTUB/IEHNE, TIeperna/ AaB/eHus)
W3MEHSIOTCS HeCyl|eCTBeHHO

e pellleHHe CTAHOBUTCSI YCTOMUUBBIM

e 3HaueHUe Y+ CTAaHOBUTCS MeHbllIle eJUHUL{bI

Ajroput™m «SIMPLE» onipefiensiert:

¢ crocob criakuBaHus pellieHus, fiefiaeT npupairieHus 6oee MIaBHBIMA
¢ crocob CBA3bIBAHUSA JIABJIEHUS] K CKOPOCTH [I/Is HEC)KUMAEMbIX TeUeHHUH
¢ crocob JUCKpeTU3al[iM 3HAUeHUH Ha rpaHsIxX

® CXOAUMOCTD pellleHus

Pressure-Based B HacTpoiikax raketoB CFD 310 — ...

¢ crocob KOpPeKTUPOBKU CXOJUMOCTH

e TUM pelliaress

® TUI CUCTEeMbI KOOPAUHAT

¢ crocob UCKpeTU3al[uy 3HauUeHWH Ha TPpaHsX sSueek

«YpaBHeHHe Hepa3pbIBHOCTU» 3TO — ...

® 3aKOH COXPaHEHUs SHepruu

® 3aKOH COXPaHEHMs MacCChl

¢ ypasHeHus bepHymn

¢ 3akoH HeroTOHa /17151 BA3KOCTH
¢ 3aKOH COXpaHeHWs UMITyJIbCa

Bonpocbl omkpbimozo muna:

[HaiiTe orpesienieHrie BepubyKaluu

[aiite oripefesnieHne Baaujaliuu

B kakoM ciiyuae cudTaeTcsi, YTO CeTOYHasH CXOAUMOCTb JJOCTUTHYTa?

Yto nipesicTaBisieT cob0l KOHBEKIMS B 00111eM cityuae?

Ocob6eHHOCTD «ToAX0/[a DWiepa» MPU MOIeTMPOBAHUM JIBVXKEHUH YKUJKOCTH U ra3a
VcTouHrKY o1mmboK npy MogiepoBanuu CFD

Pa3zmune Mexxay BepubUKalyeil 1 Bamuaiyei

OO1uii aIroOpyUT™ KOMITbIOTEPHOTO aHa/IM3a TeUeHHs! KUJKOCTH U ras3a

Kaxk 60poThCst € TOrpeIHoCTIMYA YMCIeHHBIX METOZIOB MTPY UCIOb30BaHKH NTaKeTOB
CFD?

Pacckaxure o rpobiemMax TeCTUPOBaHUS M HACTPOUKH Mogeseld TypOy/ieHTHOCTH
Bonpocbl 3aKkpblimozo muna:

Vcronb30BaHNe «HU3KOPEHHOIBACOBOW» MOJe/TH TypOy/IeHTHOCTH BO3MOXKHO TOJIBKO
IIpY HU3KUX unciax Re?

o'[[a

e Hert

Vicnonb3oBaHue «BbICOKOPEHHOBICOBOTO» TI0/IX0/]a BO3MOYKHO TOJILKO MTPU OOMBIITIX
CKOPOCTSX MoToKa. BepHo?

e Nla

e Hert
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Ne 3 Kakoe uuc/io nogo6ust UCIonb3yeTcs pyU MOJe/TMPOBaHUH KojieOaTelbHbIX MPOLIeCCOB?

¢ Uuncno Maxa
e Yucno Ipasgmis
¢ Yucno Crpyxans
e Uucso Pases

Ne 4 Uto onpenenset uncno [Ipangras?

® COOTHOIIIEHHWEe CUJ1 HHEPLIUY U CUJT BA3KOCTH

¢ XapaKTepu3yeT CroCOOHOCTh PACMPOCTPAHEHHUSI Tell/Ia B TEKYIIel BSI3KOM
>KUIKOCTH (Taze)

¢ OTHOIIIEHHe KWHETHYeCKOH SHepryH MOTOKa K paboTe CUJbI TSHKeCTH

¢ XapaKTepu3yeT OTHOIIIeHVe CHJI IaBIeHUsI U CHJT MHePLUN

Ne 5 Kakue kpurepuu rofobusi Hanbosiee CylieCTBeHHBI TIPH MOZ/TMPOBAaHNH [IBVKEHUST
JleTaTe/IbHOTO arrapara B Bo3zyxe?

e Uncna ®pyga v Jiinepa
e UYucna Maxa u PeitHosnb/ca
e Uucnma Maxa u IIpangis

Ne 6 UTo Takoe “HeHbIOTOHOBCKHE” XKUIKOCTH (ra3a)?

e JKUKOCTH, B KOTOPBIX 3aBUCMMOCTb KacaTeJIbHOTO HarpsbkeHUe U TpajiieHTa
CKOPOCTH HeJlb3s1 BBIPA3UThb JTMHEHHO

® SKUAKOCTH, BSI3KOCTb KOTOPBIX HE MEHSIeTCs, Ja’Ke eC/Th U3MeHSIeTCs CUa,
JeHCTBYIOLLIasl Ha Hee

¢ He MOAUMHSETCS] BTOPOMY 3aKOHY HblOTOHa

Ne 7 ITapameTp y+ CBsI3aH CO 3HAUEHUEM ...

¢ rabapuTHBIX pa3MepoB 00TeKaeMoro Tesa

¢ T'PaHMYHBIX YCIOBUH NMpH HacTpoiikax 3azaun CFD

e pa3Mepa IepBoii IPUCTEHOUHOU sueitku

* [I0/I0OKeHUsI 00bEKTA U pa3MepaMH pacuéTHOM 00/1acTH

Ne 8 C moMoI1IbI0 KaKMX 00II1e0CTYITHBIX SKCIIepIMEeHTaIbHbIX JAHHBIX MOXKHO PaCCUMTaTh
3HaueHue y+?

e YacToTa CX0Za BUXpel Npu 00TeKaHNH LUIMH/Pa
¢ 3HaueHHs KO3 UIeHTa TpeHUs TIaCTHHBI
¢ 3HaueHWs1 KO3 PULMIeHTa 1aB/IeHus] TIPU UCTTBITaHUH TIPOGUIISt Kpblla

Ne 9 C KakuM TIOAX0/IOM K PACUETy TeUeHHM CBSI3aHbI MOZIEJT TypOy/IeHTHOCTH?

e Direct Numerical Simulation
¢ Reynolds Averaged Navier-Stokes
¢ Second-Order Upwind

Ne 10 Ha uém ocHOBaH MeTO/ KOHeUHLIX 00BEMOB?

* BBIMOJTHEHHE 3aKOHOB COXPAHeHMs B KaXKIOM siuetike pacuéTHOM 061acTi

e 3aMeHa YaCTHBIX MMPOM3BOAHBIX B An(depeHIalIbHEIX 0ITepaTopax ux
MpUO/IMKeHHBIMY 3HAUEHUSIMU, BhIPKeHHBIMH Uepe3 JUCKPETHbIE 3HAUCHMS
GbYHKIUM B y3/1aX paCUeTHOW CETKH

o nudbdepeHIanbHbIe YPaBHEHHS PEIIAIOTCST He3aBUCHUMO [IJ1s1 K&XK/0T0 KOHEUHOTO
00nEMa

20



