MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YN CJ/IEHHBIE METO/IbI UCCJIEJOBAHUA TEIVNIOOBMEHA 1 INHAMUKHA

JKUJIKOCTH
Hanpagsnenue/cnenuaibHOCTb 24.05.02 ITpoekTHpOBaHHe aBHALMOHHBIX H PAKeTHBIX JBHraresen
MOJrOTOBKH
Cnenuanu3anus/mpoduib/mporpaMma IIpoeKTHpOBaHUeE }KUIKOCTHBIX PAKEeTHBIX /IBUraTe/1eH
TOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHusA Coenpaaurer
®opma o0yueHust OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeXHHUKH
Beinyckaromas Kadeapa A8 IBUTATE/IN U SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
AIITTIAPATOB
Kadeapa-pa3padorunk paboueit A8 IBUTATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
NporpaMmal ATITTAPATOB
a YACDHI (o HaIMUHI0 BH/I0B 3aHATHH) o
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
Mycrelikric AHTOH VIBaHOBMY, CTapIIMii ITperojaBaresib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNCJ/IEHHBIE METO/BI UCCJ/IEJOBAHUSA TEIVNIOOBMEHA 1 IMHAMUWKU ) KUJKOCTU

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:

ITICK-5 — criocobHOCTh MPOBOJUTL PAaCUEThI MPOLIECCOB B PAKETHBIX [IBUTATEJISAX, IPOYHOCTH U HAZIEKHOCTH
W3/ie/IMid U UX COCTaBHBIX 3/IeMEHTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
ICK-5

3HAHUS:

OCHOBHBI€e TIOJIO)KEHUST MeTO/ja KOHTPOJILHOTO 00beMa, BU/[bl 1 0COOEHHOCTH MaTeMaTHyeCKHUX Mogesied
BBICOKOTEMIIepaTypHbIX MPOL[eCCOB;

YMeHus:

TIOAITOTOBKA U TIPOBe/ieHNe YHC/IeHHOTO MOZeJTUPOBAHKS BEICOKOTeMITePaTyPHBIX TIPOLIeCCOB;

HABbIKU:
aHa/IM3 pe3y/IbTaToOB pacueTa; 0opmMiIeHHe OTUeTa 0 pe3y/ibTaTaM MOAeIMPOBaHHS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynmmaa YUCJ/IEHHBIE METO/1bI MCC/IEJOBAHUSA TEIINIOOBMEHA N
JUHAMUKU XXNJKOCTU siBnsieTcs: AUCLUTUTMHON YacTH, GopMupyemMoil yuaCTHUKaMH
oOpa3oBare/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMebl TIOATOTOBKY 110 HarpasieHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0guzamesell.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
IMPOEKTUPOBAHUE C IIPUMEHEHUEM CAD/CAM/CAE-CUCTEM, WHXEHEPHAA "
KOMITIBIOTEPHAS T'PAOUKA.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-3 — CnocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALIUIO, CBSI3aHHYO C
rpodeccoHaNBHON JesiTe/IbHOCThIO

¢ TICK-1 — CrniocobeH pa3pabaTbiBaTh IPOEKTHYIO U Pab0UyH0 KOHCTPYKTOPCKYHO IOKyMEHTAI[|I0 Ha
PaKeTHO-KOCMUYeCKYI0 TEXHUKY U UX COCTaBHbBIE 37IeMeHThI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAMTOPHBIE 3aHATHSA N
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Pazpaen 1. Beegenne. IIpo6iemaTnka ucc Ten1000MeHa ¥ JUHAMHUKH.
5 9 OCHOBHbIe NPHHLMIBI MOAe/MpoBanus. 1.1 BeeseHne. OcobeHHOCTH 8 4 4 0 4 10
BBICOKOTeMITepaTypHBIX TPoLieccoB B 3sieMeHTax BTY. 1.2 OcHOBHbIe IPUHLUIIBI X METOABI
Mo/le/IMpoBaHusl. MeToz, KOHTPO/IBHOrO 06beMa. PacueTHast ceTka.
Pa3paen 2. CranuoHapHas npo0siema. MeTop mostyueHus JUCKPeTHBIX aHA/IOroB. 2.1
CrarnioHapHast OJHOMepHas TeTIONPOBOAHOCTE. [To/ydeHHe JUCKPETHOTO aHasora. 2.2
5 9 CraloHapHasi OJHOMepHasl TeIJIONPOBOJHOCTb. I paHnuHbIe yc/10BUs. 2.3 MeTo/bl pelleHust 16 8 4 4 8 10
cucTeM anrebpanyeckrx ypaBHeHHit. 2.4 JIByX- ¥ TpeXxMepHasi CTaljiOHapHast
TeIJIOTIPOBOJHOCTE.
Paspen 3. HecrayuonapHas npo6iema. Meroj mo/iy4eH!s AUCKPETHBIX aHaIoroB. 3.1
5 9 HecranpmonapHas oiHOMepHasi TeTIonpoBoAHOCTb. OCHOBHBIE pacueTHble CXeMbl. 3.2 17 9 6 3 8 10
YCTOWYMBOCTH PpaCyeTHBIX CXeM.
Pazpen 4. K T -y IH mep BelecTBa ¥ 3Hepru. 4.1 Konsekiys u
mddy3us Kak seneHnst. O6o61eHHoe ArddepeHIMaIbHOe ypaBHeHHe KOHBEKTHBHO-
5 9 nuddysroHHoro neperoca. CralMoHapHast OJHOMepHast KOHBeKLs U Auddy3sus. 4.2 14 6 4 2 8 10
ITonyueHue JUCKPETHOTO aHajIora: pas/IMyHble pacueTHble cxeMsbl. 4.3 [IByX- U TpeXMepHbIe
KOHBeKLst M Aucdy3ust. [ paHUUHBIe YCITOBUSL.
Pa3paen 5. CoBMecTHOe ompe/ie/ieHHe M0JIsi CKOPOcTel 1 AaByieHui. 5.1 OcobeHHOCTH
5 9 COBMECTHOTO OTIpe/ie/IeHHs T0JIst CKOPOCTel U AaByieHnid. CoBMellleHHas ¥ IlIaxMaTHast CeTKH. 9 4 4 0 5 10
5.2 Asrropurm SIMPLE. TIpoune noj06HbIe alropuTMbl.
Paspen 6. MojelupoBanye pa3/MuHbIX (pU3HYeCKHX Iporeccos. 6.1 Mogemposanye
5 9 TypOyneHTHOCTH. 6.2 MozenupoBanue AByxdasHbix cpef. 6.3. Mo/enMpoBaHue TeueHHi 18 6 6 0 12 20
cMmecedt ra3oB. TeueHust C XUMIUE CKUMHU peakuusaMu.
Pa3pen 7. CoBoKymnHas 3a/jaua Mojie/IMPOBAHUsl TeUeHHUH C TOPeHHeM B MOTOKe.
5 9 B3aumocssizu Mogeneii pU3HUeCKUX MPOLIeCCOB, YUNTHIBAEMbBIX NP MO/IE/TUPOBAHHSI TeUeHHH 26 14 6 8 12 30
C rOpeHreM B II0TOKe.
Bcero 3a 9 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. AyAuTOpHBII NPAaKTUKYM
Oo0neMm,
Ne |Homep u HauMeHOBaHUe pasjea
Tema MNPAKTHYECKOr'o 3aHATUA ayj.
n/n JUCIUILTHHBI
JacoB
Pazpen 2. CrauuoHapHas Perienue 3aau cTalliOHApHOUM ONHOMEPHOM
1 npo6neMa. METO,EL ToJiy4yeHuda TeIIONPOBOAHOCTH IPH PA3/IMYHBIX 'PaHUYHBIX 4
AUCKDPETHBIX dHAJ/IOT'OB. YUIOBUAX UTE€PAalJUOHHBIM METO0M.
Perienue 3a1au HeCTaLlMOHAPHON OHOMEPHOM
2 |Pa3zgen 3. HecraijoHapHas aa H p A PHO! 1.5
TeIIOIPOBOAHOCTH C HMCII0/Ib30BaHHWEM SAIBHOU CXE€MBI.
nipobiemMa. MeToz IOy YeHust B - -
3 JVICKPETHBIX aHaJIOrOB. elIeHure 3a/ia4 HeCTallMOHaPDHOW OTHOMEPHOU . 15
TeIIOIPOBOAHOCTH C UCII0/Ib30BaHWEM HEABHOU CXeMBI.
Pazgen 4. KoHBeKTHBHO- . .
o Peirenue 3a[a4 CTaAllMOHAPHON OJHOMEPHOU KOHBEKLINKN
4  |muddy3roHHBIN TIepeHOC BeIleCTBa 2
u auddy3uu.
¥ SHepruu.
5 Bri60op Mozesnielt puznuecKyx MmporeccoB U pacueTHbIX 1
cxXeM.
Pazpen 7. CoBoKymHas 3aiaua
6 N [TonyueHre UMC/IEHHOTO pelleHusl. 5
MO/ie/IMPOBAaHUA TeUeHUH C C i 06
7 TOpPeHHEM B MOTOKe. OBAHHEIQ pacuyeTHOU 00J/IaCTHU U 3a[ldHHE€ I'PAaHUYHBIX 1
yCJI0BHUH.
8 AHanu3 pesy/bTaroB. 1
Bcero 3a 9 cemecTp 17
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
Ne Copepxanue yueoHoro |O0mbem,
Homep U HAUMEHOBAdHUE pa3je/id JUCLHUIT/TUHbI
n/n 3a/laHUA 4acoB
1  |Pa3men 1. Beenenue. ITpobyiemMaTriKa HCCIe0BAHUS ITpopaboTka 4
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TeryioobMeHa U IMHAMUKA. OCHOBHBIE TTPUHITUTIBI TeopeTUYEeCKOro MaTepurasna
MO/le/TUPOBaHMUSI.
2 Odopmnenue oTueTa. 4
Pazgen 2. CraimoHapHas ripobsieMa. MeTog rostyueHust
3 |mckpernbix ananoros. BrirnosiHeHHe oMalllHero 4
3a/laHusl.
4 Pasgen 3. HecraiuoHnapHas npobieMa. MeTo/ MoayYeHust Ocpopmrierme oryera. 4
5 |auckperHbix anasnoros. BrimonHeHve omMaliHero 4
3a/laHusl.
6 Paznen 4. KoHBeKTUBHO-AU(PY3UOHHBIN ITepeHoC BelljecTBa U Oopwnerive orera. 4
7 |aHeprim. BrirosiHeHHe oMalllHero 4
3a/laHusl.
8 Pa3nen 5. CoBMecTHOe omipefiesieHue TI0/s1 CKopocTeit 1 ITpopaboTka 5
JlaB/IeHU. TeopeTHUYeCcKoro MaTeprasa
9 |Pa3men 6. MozenupoBaHue pa3MYHBIX GU3NUeCKHUX POIeCCOB. IpopaGorka 12
TeopeTUYeCKoro MaTeprasa
10 Pa3pen 7. CoBokymnHasi 3ajjaua MOZieJIMPOBaHUs TeUeHUH C OdopmiieHne oTyuera 1o 12
ropeHueM B MOTOKe. MPaKTUUeCKOMY 3a/laHuIo.
Bcero 3a 9 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUII/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3/4| 5| 6 |7/8 9 |10 (11|12 |13 14 15 16 17
9 a3 | ap a3 | 4p a3 Otu.nmoII3 | AP | gud. 3au.
YcnoBHble 0003HAUEHUS:
¢ TP — nuiarHocTHYecKas pabora;
e 13 — jomMalliHee 3alaHUE;
¢ Otu. o I13 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
e nud. 3au. — guddepeHIIUPOBAHHBIN 3aUeT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
[IMarHoCTUYeCKasi pabora;
JOMalliHee 3a/laHue;

OTYET IO TPAaKTUYeCKOMY 3a/IaHUI0.

HpOME)KYTO‘lHaH dTTecTalusa IMpoOBOJUTCA B Q)OpMaXI

I depeHIIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. U1. Mycreiikuc. . MogenrpoBaH#ue rporieccoB B kKamepe cropanust I'T/]. CI16.5T'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2017, 41 3k3.

2. A. . Mycretikuc, JI. I1. FOHakoB. . Uuc/ieHHOe pellieHue 3a/1au TeryionposogHocty. CI16. BT TY
"BOEHMEX" um. I. ®@. YctuHoga, 2018, 39 k3.

3. A. . Mycretikuc, JI. I1. FOHakoB. . Uuc/ieHHOe pellieHure 3a/1au KoHBeKIuH 1 auddysun. CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2017, 36 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yHnnamenTanbHas 6ubmuoreka BI'TY «BOEHMEX» um. 1.®.
YCTHHOBA;

2. http://e.Janbook.com/ — 3BC Jlanb;

3. http://www.biblio-online.ru/ — O6pa3oBarenbHas nnardopma FOpaiit. 1151 By30B 1 CCY30B..

CoBpemeHHbIe TIpo¢eccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIe0BaHNH.

MHdopmaliioHHble CIIpaBOYHbIe CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Ansys Multiphysics 2017 Teaching Advanced.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
YN CJ/IEHHBIE METO/bI UCCJ/IEJOBAHUS TEIVNIOOBMEHA 1 JUHAMUKU XXUJKOCTHU

AnHoTanusa paboueii nporpaMMsl

Ouctiumimaa YUCJ/IEHHBIE METO/AbI HMCC/IEJOBAHUS TEIVIOOBMEHA "
JUHAMUKU JKUJIKOCTU spnsgercs JUCLHUIUVIMHON  4YacTH, (OpMHPyeMOM  ydYacTHHKAMH
o0pasoBare/IbHBIX OTHOIIeHHM Oyioka 1, TmporpaMmbl TIOATOTOBKA I10 HampaBaeHuto 24.05.02
IpoekxmupoeaHue asuayuoHHbIX U pakemHblX Ogueameneli. [ucuurivHa peanu3yeTcss Ha ¢akynbTere A
PaketHo-KocMuueckorn TexHukd BI'TY "BOEHMEX" um. [J.®. Ycrunosa kadezpoit A8 JBUTATE/IN U
SHEPI'OYCTAHOBKMU JIETATEJIBHBIX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-5 croco6HOCTh TPOBOJUTH PACUETHI TIPOLECCOB B PAKETHBIX JIBUTATeNSAX, TMPOYHOCTH U HAZEKHOCTU
W3[,e/IUN U UX COCTaBHBIX 3/IEMEHTOB.

Cojiep>kaHrie UCIUTIIMHBI 0XBaTHIBAET KPYT BOMPOCOB, CBA3aHHBIX C METO/AMU U CITOCOOaMHU MO/IeTUPOBAHHUS
MPOIIECCOB B 3/7IeMeHTaX Ta30TYpOWHHBLIX JBUraTesiell, B UaCTHOCTH, B KaMepe CropaHuis. Y4eOHbIM Kypc
rpejrionaraeT yCBOEHHe TEepMHHOJIOTHM, H3yueHWs MeTOZ0B TOCTPOEHMsS MaTeMaTH4yecKuX Mogenen u
WCIO/Ib30BaHUM YMC/IEHHBIX MeTO0B U DBM npy MozenrpoBaHuu.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e /lOMalllHee 3a/laHue;
e OTUYeT M0 MPaKTUUeCKOMY 3a/JaHHI0.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPEHbI JIEKIIMOHHbIe 3aHATHS (34 4.), mpaktuueckue 3aHatus (17 4.), camocTosTesnsHas pabora
ctyzeHrta (57 4).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
YVCJIEHHBIE METO/IbI NCCJIEJOBAHUS TEINIOOBEMEHA 1 JUHAMUMKU JXUJKOCTHA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PexoMenjIyemas: JITepaTypa TpyRoeMKOCTB,
paboThI yac.
Pazgen 1. Beegenne. Ilpo6ieMaTHKa HccIeJ0BaHUS TeIJI000MeHA U AMHAMHUKH. O CHOBHbBIE PUHIIUIIBI
MO7e/IpOBaHM.
ITpopaboTka A. U. Mycreiikuc, J1. T1. FOHakoB. . Unc/ieHHOe pellieHue 3a/jau
TeOpeTUYeCKOro teruionpoBogHocty: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTUHOBa, 4
Marepuasa 2018 (1)
Wroro no pa3geny 1 4
Paspen 2. CtanuonapHas npo6iema. MeToj mosiydeHusl JUCKPETHBIX aHAIOTOB.
Odopmierne oTueTa. A. U. Mycrteiikuc, J1. I1. FOHakoB. . Unc/ieHHOe pelieHye 3a/jau 4
BhINo/iHeHue terionipoBogHocTH: CIT6.BT'TY "BOEHMEX" um. [T. @. YcTHHOB],
JOMalITHero 3a/jaHus. 2018 (2) 4
Wroro no pa3geny 2 8
Paspen 3. HecranuonapHas npo6siema. MeToy mostyueHHs JUCKPETHBIX aHAJ/IOTOB.
Odopmienue oTuerTa. A. U. Mycreiikuc, J1. T1. FOHakoB. . Unc/ieHHOe pellieHue 3a/jau 4
BhINo/iHeHue tertonpoBogHocty: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTUHOBA,
JOMaIITHero 3a/jaHusL. 2018 (3-4) 4
Wroro no pa3geny 3 8
Pazgen 4. KonBekTHBHO-11(py3HOHHBIN NEPEHOC BelecTBa U S Heprum.
Odopmienue oTuerta. A. U. Mycreiikuc, J1. T1. FOHakoB. . Unc/ieHHOe pellieHue 3a/jau 4
BbInoJiHeHue KoHBeKLMU ¥ guddysuu: CI16.BI'TY "BOEHMEX" um. /1. ®.
JOMalITHero 3a/jaHus. Yeruosa, 2017 (1, 2) 4
Wroro no pasgeny 4 8
Pa3pen 5. CoBMecTHOe omipesie/ieHHe 10Jisi CKOPOCTel U JaB/IeHNH.
ITpopaboTka A. U. Mycreiikuc, J1. T1. FOHakoB. . Unc/ieHHOe pellieHue 3a/jau
TeopeTHyeCcKoro KoHBeKIWY U auddy3un: CII6.5TTY "BOEHMEX" um. /1. ®. 5
Marepuasa YcTtuHoBa, 2017 (3, 4)
Wroro no pa3geny 5 5
Pazgen 6. MopenupoBaHue pa3IMYHbIX (HU3HYeCKHX MPOIECCOB.
THeP())(:)peiz?{TeKc?{oro A. . Mycretikuc. . MogenipoBaHue MpOLieCcCOB B KaMepe CropaHusi 1
I'TO: CI16.BI'TY "BOEHMEX" um. 1. @. YctuHosa, 2017 (1-2)
MaTepuasa
Wrtoro no pasgeny 6 12
Pa3pen 7. CoBoKymHas 3afiaua Mo/le/TUPOBAHUs TeUeHHI C rOpeHNeM B II0TOKe.
gﬁiﬁﬁgﬁ?ﬁ;\%ﬁem oA 1. Mycrelikuc. . MozienpoBaHue MpoLeCcCOB B KaMepe CrOpaHus 12
I'TA: CII6.BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2017 (2)
3a/laHuI0.
Wroro no pasgeny 7 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
YVCJIEHHBIE METO/IbI NCCJIEJOBAHUS TEINIOOEMEHA 1 JUHAMUMKU JXUJKOCTHU

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  OTUYET I10 MPaKTUUECKOMY 3aZIaHUIO;
e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

OT4eT N0 NpakKTUYeCKOMY 3aaHUI0
ITpuem otueTa NpoxofuT B hopMe [J0K/Ia/a CTYZ,eHTa U OTBETOB Ha BOIPOCHI IperiofjaBare/is.
Kputepun olLleHUMBaHMA: OTUET CYATAETCS NPUHATHIM IIPY TIOTyYeHUN He MeHee /IByX NPaBU/IbHBIX OTBETOB.
3a yCIIelIHy0 3alUTy OTYeTa CTyAeHTy HauucsseTcss 20 6anios.
[TepeueHs BONpoCOB BXOAWT B cocTtaB Y MK [UCLIAN/IMHEL
Otuet nogieXxuT 1opaboTKe B ciyyae:
— OTCYTCTBUSI HEOOXOAWMBIX Pa3/esioB;
— OTCYTCTBHsI HeOOX0AUMOro rpadrueckoro Mareprana;
— HEKOPPEKTHOW 00pabOTKH pe3y/ibTaToB;
— HM3KOe KayeCTBO rpadriyeckoro Mareprana.
I[TepeueHb 3a/1aHMi U 1a0I0H OTUeTa BXOAUT B cOCTaB Y MK AMCIUIUIUHEL

JomalHee 3ajaHue
OTuet 1o JoMalliHeMy 3aJJaHUIO0 TMPEeJCTAB/ISeTCS B 9/IEKTPOHHOM BUjle B (hopmarte, Tpe[yCMOTPEHHOM
111a6JI0HOM OTUeTa.
[Mpyem oTueTa MPOXOJUT B JopMe MTPOBEPKH OTUETa MperoaBaTesieM Ha TpeMeT COOTBETCTBHS C/IeAYIOIHUM
KPUTEPHUSM:
- KOpPPEKTHOe 3a/lJaHie pacueTHoH obsacTv — 2 Gara;
- BEPHOe 33flaHue CUCTeMbI ypaBHeHul — 4 6ana;
- BEPHOe OTIpeZiesieHHe KOHEeUHOTOo pe3y/bTara — 2 6ana;
- ohopmIIeHHe 3a/IaHKsI B COOTBETCTBUH C 111ab6/I0HOM oTueTa — 2 Gasia.
3a Kakzoe 3agaHue He 6osee 10 6asoBs.
[MepeueHs 3aaHMii U 111a0/I0H OTYETa BXOAUT B cocTaB Y MK [AMCI[UI/IMHEL

JuddepennmpoBaHHbIii 3aueT

IuddepeHIMPOBaHHBIN 3a4€T BBICTABISIETCS M0 KOMWUeCTBY 0asioB, 3apaboTaHHBIME 00yJaroymcs B
TeueHHWU ceMecTpa. CyMMapHbIi 6asT BLICTAB/ISIETCS TI0 pe3y/ibTaTaM HalMCcaHusl JUarHoCTUYeCcKUxX pabor,
TMOCEIaeMOCTH ayAUTOPHBIX 3aHATHN U 0a/IJIOB 3a BBITIOTHEHHE IOMAIIHUX 33/IlaHAN 1 TIPaKTU4YeCKOro
3aJaHuUs.
Kpurepuu orjeHvBaHus:
MeHee 51 Gasia - He 3aUTeHO;
51 - 74 6anna - 3a4TeHO-Y/0BI€TBOPUTEITHHO;
75 - 84 basa - 3aUuTeHO-X0OPOIIIO;
85 1 Gosiee 6aIOB - 3aUTEHO-OTIMYHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. BBepenue.
IIpo6ieMaTHKa MCC/Ie[OBAHUA Otuert 1o
5 9 |rems1000MeHa U JUHAMHUKH. 8 4 4 0 4 10  |DpakTHyeckomy
OcCHOBHbBIE IPUHIUIBI 3a/JaHUI0
MO/ TUPOBaHMSI.
Pazpgen 2. CtanuoHapHas Tomammee
5 9 |mpo6siema. MeToj, mo/1iyueHust 16 8 4 4 8 10
3a/jaHue
AUCKPEeTHBIX aHA/IOT0B.
Pazpgen 3. HecraumonapHas Tomammee
5 9 |mpo6siema. MeToj, mo/1yueHust 17 9 6 3 8 10
3a/jaHue
AUCKPEeTHBIX aHA/IOT0B.
Pa3pen 4. KoHBeKTUBHO- OMALLHEe
5 9 |muddy3uoHHbIN epeHoc 14 6 4 2 8 10 A
3a/jaHue
BellleCTBA M YJHEPTHH.
Paspgen 5. CoBmecTHOE OrTueT 110
5 9 |ompepesieHHe MOJIA CKOPOCTEH U 9 4 4 0 5 10  |OpakTHYeckomy
JaBJICHUM. 3a/JaHUIO0
Pazpgen 6. MopenupoBanue OrTueT 110
5 9 |pasnmuHBIX PU3HUECKHX 18 6 6 0 12 20  |mpakThuecKoMy
MPOLECCOB. 3a/JaHUIO0
Pazgen 7. CoBoKynHas 3ajaua OrTueT 110
5 9 |MopenupoBaHMsA TeUeHHH C 26 | 14 6 8 12 30  |mpakThueckoMy
ropeHHueM B MOTOKe. 3a/JaHUIO0
Bcero 3a 9 cemecTp 108 | 51 | 34 17 57 100
Bcero no gucouniuHe 108 | 51 | 34 17 57 100
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IICK-5

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Bonpocbl omkpbimozo muna:

Kak cBsi3aHO 3HaueHue epeMeHHOW B paCUeTHOM y3J1e Ha TeKyllleM 1liare o BpeMeHU B
«siBHOM» (explicit) cxemMe HecTallMOHAPHOM 3a/lauyl CO 3HaUeHUEM TIepeMeHHBIX B
COCeJHMX TOUKax (pacueTHBIX y371ax) Ha TeKyllleM (TOM >Ke) L1are 110 BpeMeHU?
3anuiuTe pa3BéPHYTHIM 000CHOBaHHBIM OTBET.

Kakoli mapameTp pacyeTHOM 3a/ja4y MOYKHO U3MEHUTb J1JIsl BBITIOIHEHUSI TpebyeMoro
YCJIOBUSI TI0 BeJIMUMHE 111aTa 110 BpeMeHHU B «SIBHOW» cxeMe HeCTallMOHapHOM 3ajaun?
3anmiuTe pa3BéPHYTHIM 000CHOBaHHBIM OTBET.

OT yero 3aBUCHT 3HaYeHHe TlepeMeHHOM B PaCUeTHOM y3/ie Ha TeKyIleM I1are o
BpeMeHU B «HesiBHOM» (implicit) cxeMe HecTal[MOHapHOU 3aaun? 3aruIimTe
Pa3BEPHYTHIN 000CHOBAHHbIN OTBET.

B kakoM ciyyae 3HaueHHe 3aBHCUMOM TlepeMeHHOM Ha rPaHu KOHTPOJIBLHOTO 00beMa B
pacueTHOM cxeme "TIPOTHB IOTOKA" MOXKET ObITh CBSI3aHO CO 3HAUEHWEM TIepEMEHHOM B
PaCYeTHOM y3/ie JAHHOTO KOHTPOJIBHOTO 00heMa? 3anuIimTe pa3BEépPHYThINA
000CHOBaHHBIH OTBET.

Ha kakoli rpaHM KOHTPOJILHOTO 00beMa B cxeMe "1[eHTpa/bHbIe Pa3HOCTH" BeJTHUHHA
repeMeHHON 0Ka3bIBAeTCsl CBSI3aHHOM CO 3HaueHueM MepeMeHHOU B CoOCeiHEM
pacyeTHOM y3/e? 3aruiInTe pa3BEPHYThii 000CHOBAHHBIN OTBET.

Kakoe 13 nepeunc/ieHHbIX YpaBHEHUI MOXKeT He UCIO/Ib30BaThCs IIPU MOJIe/TMPOBaHUM
oiHO(a3HOTO TeueHUsI CMeCH BelljeCTB Oe3 ropeHus B KaMepe PaKeTHOTO JBUTaTelsl.
BribepuTe npaBUIbHBIN OTBET U 3alUILINTE apryMeHThI, 000CHOBBIBAIOILIME BEIOOD
OTBeTa.

¢ YpaBHeHMe Hepa3pbIBHOCTH MOTOKa

¢ YpaBHeHUe COXpaHEHUs KOJTMYeCTBa JABHKEHUS

e YpaBHeHUe COXpaHeHUs IHEPTUU

¢ YpaBHeHUe COCTOSIHUS

¢ TpaHCHOpPTHOE ypaBHEHUe /1JIs MaCCOBOM KOHL[EHTPALIMA KOMIIOHEHT CMeCH

I[Tepeuric/iTe OCHOBHBIE COCTABIISIIOIIME 0000IIEHHOTO AKbepeHIanEHOTO
ypaBHeHUs. 3alUIIUTe pa3BEPHYThI 000CHOBAHHbBIN OTBET.

TTpu MO TUPOBAaHUM TEUEHUSI C TOPEHHUEM B KaMepe PaKeTHOTO JBUraTe/is TeMIeparypa
MIPOJYKTOB CrOPaHMsI TO/TyYaeTCsi 3HAUUTE/THLHO BhIIE TePMOANHAMUYECKH BO3MOYKHOM
TemriepaTypsl. [IprBeanTe BO3MOXKHEIE BAPUAHTBI TIO/TyUeHHsT KOPPEKTHOI TeMIIepaTyphbl
TIPO/IYKTOB CropaHusi. BeiGepuTe MpaBU/IbHBIN OTBET U 3alUIINTE aPTYMEHTHI,
000CHOBBIBAIOLI[HE BLIOOD OTBETA.

¢ llcnonb3oBaHue paBHOBECHOﬁ TEeIJIOEMKOCTH IMMPOAYKTOB CTODAHHSA
¢ lcnonb3oBaHue COKpAIlI€eHHOI'0 KMHETUYECKOT'0 Me€XaHU3Ma
e lcnonp3oBaHue 7106a15HOr0 KWHETUUYeCKOro MeXaHu3Ma

[TepeuncanTe BO3SMOXKHBIE MOZe/TH ABYX(a3HOTO TeueHHsl, KOTOphIe TT03BOJISIIOT
MOZIe/TMPOBATh PaCIibLI XUIKOCTHOU LieHTpobexkHoH GopcyHku B JKPII. BribepuTe
TIPaBWJ/ILHBIN OTBET U 3allUILKTe apryMeHThI, 000CHOBLIBAIOIIE BEIOOD OTBeTa.

¢ Mogens nieHTpoOexHOMN GopcyHku (DPM)
¢ Mogens VOF to DPM
e Mogens VOF

Kaxkoe TpaHCIOpTHOE ypaBHeHuUe pack/a/blBaeTcsl Ha TPU ypaBHeHUs [IpU
MOZle/IMPOBaHKM TeueHHs B paKeTHOM JIBUraresie B TPeXMepHOM I10CTaHOBKe? 3alluilnTe
pa3BEPHYTHIN 000CHOBAHHBIN OTBET.

Bonpocbl 3aKkpbimo2o muna:

HazoBuTe Haubosiee pacrpoCTpaHeHHbIM METO/, ariMPOKCUMAIIUY TPaZiieHTa
repeMeHHOM Ha TPaHU KOHTPOJILHOTO 00bema’?

Bribepute ofiuH 13 C/ie[yIOIIUX BapUAHTOB:

e C MOMOIBI0 KOHEYHBIX paBHOCTEfI.
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¢ JIuHelHasi 3aBUCUMOCTb NlepeMeHHON MeX/y COCeJHUMU PaCueTHbIMH y3/1aMHU.
¢ C MoOMOIIBIO CrelMa/IbHBIX alMpOKCUMALMOHHBIX TabJIuLI.

No 2 Kak Ha3bIBaeTCst MeTO/, [i/1sI TIOJTyUeHUst AUCKPETHOTO aHasiora auddepeHianbHOTO
ypaBHeHUsi, 0CHOBaHHBII Ha UCI0/Ib30BaHUX (M3MUeCKUX 3aKOHOB COXPaHEeHUs ISt
HEKOTOporo obbema NmpoCTpaHCTBa?

Bribepure ofvH U3 C/ieIyIOIIMX BapUAHTOB:

¢ BapualMOHHBIN MeTO/,

¢ MerTo/ B3BellleHHbIX HEBA30K
¢ MeToz KOHTPOJBHOTO 00BEMa
e Meto[, IIPOrOHKYU

Ne 3 B uem 3ak/ouaeTcsi CyTh MeTOfla KOHTPOJILHOTO 00beMa?
Bri6epuTe ojuH U3 Cle/lyIOIMX BapUaHTOB:

e VHTerpupoBaHue UCX0OHOTO Ar(depeHaNIbHOr0 ypaBHeH!sI 110 BbIJe/IeHHOMY
3/1IeMeHTy MPOCTPaHCTBa

¢ OrnpeienieHye TEIJIOBBIX TIOTOKOB Ha HEKOTOPBIX BEIOPAHHBIX TPAHULIAX
Bbl/|e/IEHHOTO 5/1eMeHTa [IPOCTPaHCTBa

¢ Ormpezenenye 6anaHca MOTOKOB Ha BHIOPAHHBIX I'PAHSIX BbIIE/IEHHOTO 3/IeMeHTa
MIPOCTPaHCTBA

Ne 4 B uem Hel0CTaTOK MPUMEHEHHs IBHOM CXeMbI MOTyUeH st AUCKPETHOTO aHasiora
HeCTaLMOHAPHOM 3aauu?

BribepuTe offiH U3 C/Ie[yIOIMX BapHAHTOB:

e HeobxoauMo TiriaTensHO 1noAouparth K03(hHULMeHTb! JUCKPeTHOrO aHasiora.

¢ YpaBHEHUs MOTyYalOTCs MHTErPUPOBAHKEM 110 KOHTPOJIBHOMY 00BeMy C
MIPOJBIKEHHEM Ha HEKOTOPHIH wiar dt 1o BpeMeHHO.

¢ BenuunHa MakCHManbHO BO3MOYKHOTO 11ara 10 BpeMeH! HUYeM He OrpaHhueHa.

¢ Cy1lecTBeHHO OrpaHrYeHa BeJIMYrHa BO3MOKHOTO 11ara 1o BpeMeHHU.

Ne 5 YcTaHOBHTE COOTBETCTBHE IPAaHUI] PACUETHOM 00/1aCTH — KaMepa PaKeTHOTO JBUraTeIsl,
Y HanboJsiee TIOAXOJANUX /TSI HUX THUTIOB TPAHUUHBIX YCTOBHIA:

A — Bxo[ KOMIIOHeHTa 1 — MaccoBbIi pacxof (mass flow inlet)
b —cpe3conna 2 —3amaHHOe JaBneHue (pressure outlet)
3 — cBoboaHEIH BRIXO[, (outflow)
4 — ckopocTh noToKa (velocity inlet)

Ne 6 YcTaHOBUTe COOTBETCTBHE BapMaHTa TTOCTAHOBKU 3a/lauul MO/Ie/TUPOBaHUS TeueHUs B
Kamepe PaKeTHOTO JIBUTaTe sl U HanboJiee TIOAXOSILEro THTIA PelaTeis:

A — MopenvpoBaHUe TeueHUs1 C TOPeHNeM B Kamepe 1 — Pressure
cropaHus 6e3 yueTa COTJIOBOM YacTH Based Solver
b — mogenvpoBaHye TeueHus C TOpeHUEM C YYeTOM 2 — Density
COIUIOBOM YacTu Based Solver
3_
Incompressible
Solver
Ne 7 YcraHoBUTe MOC/Ie[,0BaTe/IbHOCTD POBEJeHNS PacyeToB MPU UCOIb30BaHUU

anropyMTMa COBMECTHOT'O pacueTa IToJisi CKopocTeit v fapnenuit SIMPLE:
A — 3agaHue Hauya/bHBIX 3HAUEHWM CKOPOCTU U JaB/IeHUs
b — Pemienvie ypaBHeHus /17151 KOPPEKLIAU [IaBIeHUS

B — PerteHvie ypaBHeHUi cOXpaHeHUs] UMITy/bCa
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Ne 8

Ne 9

Ne 10

I' — YTouHeHue no/st CKOPOCTel U 1aB/IeHU
[ — PeliieH1e oCTabHBIX TPAHCIIOPTHBIX YPaBHeHHH

E — IIpoBepka CX04UMOCTH pellleHuUs
YcTaHOBUTe MOC/e[,0BaTe/IbHOCTE IPOBESEHNs PacyeTOB MPU COBMeEL|eHHOM pacyeTe
Tio/isi ckopocTeii u faBnenuit (Coupled):

A — 3alaHe HauabHbIX 3HAU€HWM CKOPOCTH U JlaB/IeHUsI
b — YTouHeHue moms ckopocTeit U JaBieHui

B — CoBMmecTHOe pellleHHe CUCTeMbI YpaBHEHUI COXpaHeHUsI UMITY/IbCa ¥ ypaBHEHHUS
Hepa3pbIBHOCTH

I' — PelieHrie 0CTa/IbHBIX TPAHCIIOPTHBIX YPaBHEHUM

[ — [IpoBepKa CXOAUMOCTH pelleHus
['me onpefienisitOTCSI KOMIIOHEHThI BEKTOPA CKOPOCTH TPU UCTIOH30BaHUM 1IaXMaTHOU
ceTtku (staggered grid)?

Bribepute ofuH 13 C/IeyIOIIUX BapUAHTOB:

¢ Ha rpaHsix KCXOIHOTO KOHTPOJLHOTO 00beMa

¢ B pacueTHBIX y3/1aX UCXOJHOTO KOHTPOJIBHOTO 00heMa

e Ha rpaHsx JONo/HUTETBEHOTO KOHTPOJIBHOTO 00bemMa

¢ Ha rpansx coceHero [j0Mo/HATEEHOTO KOHTPOIBHOTO 00beMa

YCTaHOBHTE COOTBETCTBHE THIIA T'PAaHUYHOTI'0 YC/IOBHA U XdPAKTEPUCTUKHU 3d/IaHUA
TIOTOKOB IlepeéMEeHHBIX:

A — rpaHnuHOe 1 - Hy/IeBOM rpajiueHT CKa/SIpHBIX TIepeMeHHBIX B
yCJIOBUE CTeHKH Hanpas/eHUH, NepIIeHANKY/IIPHOM I'paHULle

b — rpannuHoe
2 - TIOTOK BCE€X 3aBUCUMBIX TTepeMeHHbBIX (Kpome

ycJI0BHe
JlaB/eHus1) paBeH HyJI0
CUMMeTPHUH
B — rpanuuHoe 3 - MOTOK BCeX 3aBUCUMBIX TlepeMeHHbIX,
yC/i0BUe TIOKU/JAIOLIHX PacyeTHYI0 00/1acTh, paBeH MOTOKY
MepUONYHOCTH yepe3 BXOJHYIO IDaHULly

4 - IOTOKY CKaJISIPHBIX TlepeMeHHbIX Yepe3 TpaHuLly
PaBHbI HYJTIO
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