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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)

15.04.03 ITpukiapHas MexaHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E7 MEXAHUKA JEGOPMUPYEMOI'O TBEPIOT'O TEJIA
KpwokeBuu 'enHaauii BponuciaBosuy, 1.T.H., ipodeccop, rpodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E7 MEXAHUKA TE®@OPMUPYEMOI'O TBEPAOI'O TEJIA

3aBenyromuii kadenpoii CanHukoB B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E7 MEXAHUKA TE®©OPMUPYEMOI'O TBEPAOI'O TEJIA

3aBepaytoimii Kadenpoii CanaukoB B.A., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPETUYECKUE OCHOBBI BbIYNC/IUTE/TbHOM IT'IPOAMHAMUKA

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:

IICK-1.2 — criocobHOCTh yuuThIBaTh 0COOEHHOCTH (YHKLMOHUPOBAHWSI MAILWH, NPUOOPOB U ammapaTyphbl
MpU JUHAMHUYeCKUX yAapHbIX, IIUKINYeCKUX, TeMIIepaTypPHbIX Harpy)KeHUsiX, MeXaHUUeCKHX, aKyCTHYeCcKuX,
aspo- U I'WJpOJUHAMUUECKUX, TeIIOBbIX, 5/1eKTPOMarHUTHBIX W pa/MalliOHHbIX BHELIHWX BO3[elCTBUSX,
BBICOKOM /IaB/IeHUU U BaKyyme

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.2

3HAHUA:

(hU3UKO-MaTeMaTUueCKre OCHOBBI THUJPOAMHAMUKM, a Tak)Ke COMpPsDKEHHbIE 3a/laud  MeXaHUKU
nedbopMUpyeMBbIX CpeZl, TpPH JAWHAMHUUeCKUX yAapHBIX, LUKIMUeCKHAX, TeMIlepaTypPHbIX HarpyKeHUsix,
MeXaHWUeCKUX, aKyCTUYeCKUX, a3po- U

TU/IPOAAVHAMUUE CKUX, TETIOBBIX, /IEKTPOMAarHUTHBIX U PaJUALIMOHHBIX BHEIITHUX

BO3/IelICTBUSIX, BLICOKOM JIaBJIeHUU U BaKyyMe;

YMeHUs:

MIPUMeHsTh (PU3UKO-MaTeMaTHUeCKUi arrapar, TeopeTHUecKre, pacueTHble U 3KCTepUMeHTasbHbIe
MeTO/Ibl MCC/Ae[O0BaHUM, METOAbl MaTeMaTHMueCKOro M KOMITBIOTEPHOTO MOJE/NUPOBaHUS LUKINUeCKHX,
TeMIlepaTypHBIX, MeXaHWUUeCKUX, aKyCTUYeCKHX, a3p0- U IUIPOANHAMIYE CKUX, TETUIOBBIX, 3/1eKTPOMAarHUTHBIX
Y PaIMallMOHHBIX U AP. BHELIHUX BO3ZJEUCTBUM;

HABbIKU:

COCTaB/IeHUsI PACUETHBIX CXeM THPOMEeXaHuUeCKUX CUCTeM, 00paboTKa 3KCIIePUMEHTOB;

pa3paboTKY U IPUMEHEHUS] MaTEMaTUUeCKUX U KOMIIbIOTEPHBIX MOZIeJIEH [JIs PellleHUs 3ajau MeXaHUKH
JKUIKOCTH ¥ 0C00eHHOCTH QYHKI[MOHUPOBAHUS MalllvH, TPUO0POB 1 araparypel;

TIPUMeHeHHs] COBPeMeHHOT0 MaTeMaTUueCKOT0 U TIPOTPaMMHOTO TIPOYKTOB [I/Is pellieHUs] TeXHUTe CKIX

3a71au.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciynmna TEOPETUYECKHWUE OCHOBBI BEIUMC/TUTE/ILHOM T'YIPOIMHAMUKA
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
Tporpammsl OATOTOBKY MO HarpasnieHuto 15.04.03 IIpukaadHas mexaHuka.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCcKOW TOJrOTOBKM 0akanaBpa U CIYKUT OCHOBOW it ocBoenus auciurvH: CAD/CAE
TEXHOJ/IOTUM TIIPOEKTUPOBAHUS MANIMHOCTPOUTE/IBHBIX WM3JAEINMA MU MUX
JJIEMEHTOB, OU3BNKO-MATEMATUYECKHUE OCHOBBI IMTPOEKTNPOBAHUSA
KOHCTPYKIIUN



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. IIpegmer, 3aauu ¥ MeTO/(bI BHIYHC/IMTETEHOH I'H/IPOJHHAMHUKH.
Maremarnueckue MoOje/It ABH)KEeHUA XXUAKOCTH U rasa. Maremaruyeckue Moaenru
5 9 JIBIDKEHHST MOPCKOH cpe/ibl JlaMUHapHbIe U TypOy/IeHTHbIe TeUeHHs! )KUIAKOCTH YpaBHeH e 25 5 3 2 20 20
Hepa3pbIBHOCTH YpaBHeHHs1 HaBbe-CToKCa, HayaibHbIe U rpaHHuHbIe ycaoBust OcpefHeHe
110 PeliHO/bZCY ¥ OCHOBHBIE XapaKTePUCTHKH TypOy/IeHTHOCTH YpaBHeHus PeiiHombaca 1
T10/Ty3MITUPUYECKHE MOJIe/TH TYPOy/IeHTHOCTH.
Pasaen 2. OCHOBBI 1 MeTOo/bI BBIUMC/IUTE/TLHOH THAPOAMHAMHKH. METOA KPYITHBIX
5 9 BUXpell YpaBHeHHUs1 MeTO/ja KPYIHBIX BUXpell U TIOACeTO4YHbIe MO/ie/d TypOy/IeHTHOCTH 31 1 5 6 20 20
T'ubpuHble MeToAb! MeTos MpsIMOro YKMC/IeHHOTO MoenpoBaHus TypOyneHTHOCTb B
CTpaTU(HLIMPOBAHHBIX CPesax.
Pa3aen 3. AlmpoKcHMMaLus ypaBHeHHH ABIKeHUs )XUAKOCTH. CeTouHbIe MeTozbl MeTop
KOHEUYHBIX pa3HDCTeﬁ Me’ro,/:( KOHTPOJIBHOTO 061,ema Me'ro,q KOHEUHBIX 3/IeMEHTOB Me'ro,/:(
5 9 TanepkuHa u cabast GpopmynrpoBka 3azaurt CemeiicTBa POEKLIMOHHBIX M 6a3KCHBIX 33 13 6 7 20 30
¢dynkupii CBeZieHHe KpaeBoi 3a/iaud K pertieHHo 3a4aun Kown Cxema paciienieHus u
MeTO/blI Orpe/eeHus: AaB/IeHUs METO,Z[I:I TIOCTPOEHMS PACUETHBIX CETOK.
5 9 Paspaen 4. ITakeTbl BBIYHC/IUTEIBHOI rHAPOAHHAMUKH. Kiaccubukariys nakeTos 19 5 3 P 14 30
KOMMG[J‘-IECKI/IE TTaKeTbl OTKPBIT]:IE TIaKeThI.
Bcero 3a 9 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. AyATOPHBII NPaKTUKYM
Oo0neMm,
No Homep 1 HaumeHOBaHMe pa3jesia
Tema npakTH4eCcKOro 3aHATUA ayp.
n/n JMCLHUTLTUHBI
4acoB
Pasgen 1. IIpeamert, 3afaun U METO/IbI Ocpepnnenue 1o PeliHo/b/ACY ¥ OCHOBHBIE
1 BBIYMC/IMTEIBHON THIPOAUHAMUKM. XapaKTEePUCTUKU TypOYeHTHOCTH YDaBHEHUS 9
MaremaTrueCcKre Mo/ie/d IBUKeHUs PeliHonbAca v nonysMnupuyecKre Mogend
JKUJIKOCTH U Tasa. TypOYy/IeHTHOCTH.
MeTop KpyIHbBIX BUXpell YpaBHeHHSI MeToza
Pazpen 2. OcHOBBI U METOABI /A KPYTTHBIX BHXP P 2
2 . KPYIHBIX BUXPeH U MO CeTOUHbIe MOJen 6
BBIUMC/IUTE/ILHOU TUIPOAVHAMUKU.
TypOy/IeHTHOCTH
Pazgen 3. Anmpokcumanys ypaBHeHUH
3 A p et yp Pacuet ncTeuenus rasa 13 corjia 7
[JBWKEHUS KUJKOCTH.
Pazpen 4. I1akeTbl BLIUUCIUTETEHOM . .
4 PacueT B3auMozieliCTBUS CTPYH ra3a CO CTEHKOU 2
TUIpOJAUHAMUKU.
Bcero 3a 9 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0nem
Ne Tema J1a00paToOpPHOro ’
Homep v HaiMeHOBaHUe pa3/jiesia AUCIHMILIMHBI ayp.
n/n NpakTUKyMa
4acoB
Pazgen 1. IIpeamer, 3ajaun ¥ MeTOABI BLIUNCUTETEHOU .
OCoOeHHOCTH TeUEeHUsI BS3KOH
1 |rugpomuHamMuku. MareMatruueckue MoJeu ABUKEeHUS 3
SKUTKOCTH B TpyOe
JKUJIKOCTH U rasa.
. OCo6eHHOCTH TeUeHUS BSI3KOU
Paszpen 2. OcHOBBI 1 MeTOZBI BEIYMC/IUTE/IBHON
2 JKUJKOCTU B 30HE Pe3KOro 5
TUpOAUHAMUKU.
pacCIIUpeHus TPyObl
3 Pa3nen 3. Annpoxkcumariysi ypaBHeHUM JBIKeHUs TeueHue BSA3KOH XXKUAKOCTH B 6
JKUJKOCTH. KaHaJie C yCTyIIOM
. TeueHue BI3KOM >KUIKOCTUA M€,
4  |Pa3gen 4. ITakeTbl BEIYMCTUTEILHOU TUAPOAUHAMUKH. A e 3
BpaLLAIOLMMUCS TpyOamu
Bcero 3a 9 cemectp 17
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3.4. CamocrosTebHas pabdora crygenta (CPC)

No Homep 1 HaumeHOBaHHUe Oomem,
Copep)xaHue yueGHOro 3ajaHus
n/n pasfaesa AMCLUIIMHBI 4acoB
Pazpen 1. Ilpegmer, 3agaum u .
o Maremarruyeckue MOJieJIu [IBMKeHUST MOPCKOU Cpefibl
MeTO/bl BEIUHMCIUTETbHOU
JlamuHapHbIe 1 TypOy/ieHTHbIe TeueHHs! KUIKOCTH
1  |[ruapoAVHAMUKM. 20
YpaBHeHHe Hepa3pbIBHOCTU YpaBHeHUst HaBbe-CTOKCa,
MaTtemMaTHuecKue MOoJieu
HauasbHble ¥ TPaHUYHbIE YCIOBUS
[BYDKEHUS )KUAKOCTH U rasa.
MerToz, KpyNHBIX BUXpell YpaBHeHUsI MeTo[,a KPYIHbIX
Pasgen 2. OCHOBBI U METOABI BUXPeHl U NOfICeTOYHbIe MOZeNH TypOy/IeHTHOCTH
2  |BBIUUC/IUTEILHON T'ubpuHbIe MeTobI MeTog MPAMOTO YUC/IEHHOTO 20
TU/IPOAVHAMUKH. MoziesiupoBaHus TypOy/ieHTHOCTb B
CTpaTuULMPOBAHHBIX CpefiaX.
3 Paspen 3. UA MAPOKCHMALIHA PacueT rusipaBiuueckoil CUCTeMBI 20
ypaBHEHUN JBYDKEHUS KUJKOCTH.
Paspgen 4. TlakeTtsl
4  |BBIYMC/IMTENBHOU Pacyet ruzipaBnrueCcKOM CUCTEMBI 14
TU/IPOAVHAMUKHU.
Bcero 3a 9 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHMA ANCLHUII/INHbI
CEMECTP HEJE/IM CEMECTPA
1/2|13|145| 6 |7/ 8 |9/10/11|12|13|14| 15 |16 17
9 AP | | TexkK | | P TexK | P Bonp.dud.3ay, aud. 3au.

[ ] AI/I

YcioBHBIE 0003HAUEHMST:
P — nparHocTuueckasi paboTa;

TexK — BOIPOCHI /1 TeKYLLero KOHTPOJIS;
Bomp.Iud.3au — Bonpocs! K guddepeHIMpOBaHHOMY 3aueTy;
Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[€HTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
creayommx popmax:

e UArHOCTUYeCKas pabora;

e BOIIPOCHI /IJIsl TEKYIIIETO KOHTPO/IS;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBOAUTCA B Cl)OpMaXZ

hdepeHIIpOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Yucnennsle Metogsl. Mocksa: FOpaiit, 2019, s51. pec.

2. T B. benog. . Tepmogunamuika. Mocksa: FOpaiit, 2020, 351. pec.

3. JI. T. JloliusHCKui. . MexaHMKa »XUJKOCTH U ra3a. M.: Hayka. ['n. pez. ¢us.-mar. mut., 1987, 27 5ks.
4. O. C. 3eHKeBUU. . MeTOA KOHEUHBIX 3/IeMEHTOB B TexHUKe. M.: Mup, 1975, ai1. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:

1. 0. Augepcon, [x. Taunexus, P. Tlnetuep. BeiuncinuTeibHasi TMIpoOMeXaHKUKa U TeraoobmeH. BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 1990, 3 3k3.

2. 1. O. Xunue. . Typbynentnocts. M.: ®PUIMATTHU3, 1963, 2 3k3.

3. K. K. ®ensesckuid, 1. U. BoiitkyHckui, FO. . ®appees. . ['uapomvexanuka. JI.: Cynoctpoenue, 1968, 2
3K3.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

He TpebyeTcsl.
CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(hyHIaMeHTaTbHBIX UCC/Ie/JOBaHUH.

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

cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.
5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

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

6.2. J/TabopaTopHbIe 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

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 paboueii mporpaMme JUCIATUTHHBI
TEOPETUYECKHE OCHOBbBI BBIYMC/IUTE/IBHOU T'MAPOJUHAMUKNA

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda TEOPETUYECKUE OCHOBBI BBIYMC/IMTE/IBHON T'MJIPOANMHAMUKUA
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MPOrpaMMBbl TIOJTOTOBKM 10 HaripaBieHuto 15.04.03 IlpuxknaoHas mexaHukd. JUCIUIUIMHA peau3yeTcs Ha
tdakynerete E Opyxkue u cucrembl Boopyxenusi BI'TY "BOEHMEX" um. O.®. YctunoBa kadezapoii E7
MEXAHUKA NE®OPMUPYEMOI'O TBEPJOT'O TEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.2 crocoOHOCTh YUUTHIBATH 0COOEHHOCTH (DYHKIIMOHUPOBAHUS MAIllH, TPUOOPOB U armaparypbl MpH
JVHaMUYeCKUX yAapHbIX, UKINUeCKUX, TEMIIePaTypPHbIX Harpy>keHUsiX, MeXxaHuueCcKuX, aKyCTUYeCKUX, aspo-
U TUAPOJVHAMUYECKHX, TEeIJIOBBIX, 3JIEKTPOMAarHUTHBIX U PaJUallMOHHBLIX BHEIHWUX BO3ZJEUCTBUSIX, BLICOKOM
JaB/IEHUU U BaKyyMe.

Cofep>kaHye [AWCLMIUIMHBI OXBAaTbIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C MAaTeMaTUKOHW, (DU3UKOHM, M CITy>KUT
OCHOBOM [I711 OCBOEHMS TaKMX AUCLIMIUIMH, KaK OCHOBBI aBTOMaTHU3MPOBAHHOIO NPOEKTHPOBaHMS, [BUTaTe/ln
JieTaTe/bHBIX arnmnapaToB, U T.I.

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

TekyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIe BpeMeHHble HHTepBaJIbl B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e BOIPOCHI AiJIs TEKYILero KOHTPOJIS;
e BOIIPOCHI K AN(PPepeHIINPOBaHHOMY 3aueTy.

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

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPeHbI TipakTUdeckue 3aHaTus (17 4.), mabopatopHbiit pakTukyM (17 u.), camocTosTenbHas paboTa
cryzeHrta (74 4).
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IIpunoxenue 2
K paboueii mporpaMme JUCIATUTHHBI
TEOPETUYECKUE OCHOBBI BBIYNC/IUTEJIBHOU I'IPOAUHAMUKNA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 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.

TpyRoeMKOCTB,
yac.
Pa3pen 1. Ilpeamert, 3a/jaul M MeTOABI BEIUMC/INTE/IHLHOM IHAPOAUHAMUKH. MaTemMaTnueckue Mo/ieTu
ABWDKEHMs )KUJKOCTH M rasa.

JI. T JIoksaHcKui. . MexaHuKa
JKUAKOCTHU v rasza: M.: Hayka. I'1.
pen. ¢bu3.-mar. murt., 1987 (1-5)
K. K. ®enserckuii, A. 1.

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

MaremarryecKre MOJeu ABXKEHUs] MOPCKOM cpefibl BotitkyHckuii, FO. Y. ®annees. .
JlamMuHapHbIe U TypOy/IeHTHBIE TeUEHUS KUIKOCTH I'mppomexanuka: J1.: CymocTpoeHue, 20
YpaBHeHUe Hepa3pbIBHOCTU YpaBHeHUs1 HaBbe-CToKCa, 1968 (3-7)

Hava/ibHble U TPaHUYHbIE YCJIOBUS . Aupepcon, [Ix. Tanaexumnn, P.

Inetuep. BerunciuresnbHast
THPOMEXaHUKa U Terjio00MeH:
BI'TY "BOEHMEX" um. [I. ®.

YctunoBa, 1990 (1-3)
Wroro no pasgeny 1 20
Pa3pen 2. OCHOBBI M MeTO/ibI BBIYMCTUTE/ILHON T'HAPOAMHAMHUKH.
MeTop KpyTHBIX BUXpell YpaBHeHUsI MeTofa KPYTHbBIX
BUXpeH U MOJICEeTOUHBIE MO/IeNIA TYPOy/IeHTHOCTH

I'. B. benos. . TepmoarHamuKa:
Mockga: FOpaiit, 2020 (3-4)

I'ubpuaHbIe MeTOAbI MeTo | MPSIMOTO UHC/IEHHOTO 1. O. Xumte. . TypGy/eHTHOCTS: M.: 20
MogziepoBanusi TypOyeHTHOCTh B ®U3MATIU3, 1963 (3-7)
cTpatuULIMPOBaHHbBIX Cpefiax. ’

Wtoro mo pa3neny 2 20

Pa3pen 3. AnnpoKcuMarus ypaBHeHHH JBKEHHS )KUJKOCTH.

. UucnenHele Metoabl: MoCKBa:
FOpaiir, 2019 (1-7)
. Anpepcon, [Ix. Tannexusu, P.
Pacuet ruzipaBiryeckoil CUCTeMbI [Tnetuep. BeruncinrensHas 20
THpOMeXaHWKa U Terio00MeH:
BI'TY "BOEHMEX" um. [1. ®@.
YcruHoBa, 1990 (3-5)

Wroro no pa3zeny 3 20
Pa3pen 4. ITakeTbl BBIYUC/IUTE/NbHOM I'UAPOJUHAMHUKH.

O. C. 3eHkeBuu. . MeTo/, KOHEUHBIX
JIEMEHTOB B TexHUKe: M.: Mup,
1975 (2-7)

. Aupepcon, k. Tannexumnn, P.
[netuep. BerunciuresnbHast
THPOMeXaHHUKa U TerIio00MeH:
BI'TY "BOEHMEX" um. [1. ®.
YcruHoBa, 1990 (2-8)

Pacuet rupaBIMueckoii CUCTeMbI 14
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Wrtoro no paspeny 4 14
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IIpunoxenue 3
K paboueii mporpaMme JUCIATUTHHBI
TEOPETUYECKUE OCHOBBI BBIYNC/IUTEJIBHOW I'IPOAUHAMUKNA

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta

*  BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;

e BONPOCHI K AndepeHIIPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

Bomnpocs! /A TeKyiero KOHTpoJis

Kunemaruka >KAIKOM YaCTULIBI
Krnaccudvkaruysi TedeHu )KUAKOCTH
MopenupoBaHie BHyTPEHHUX TeUeHUH.
MopenvpoBaHue TeueHUs B KaHaje

Bonpocs! k guddepeHupoBaHHOMY 3aueTy
Maremarrueckuie MO/ieJTU IBWKeHHSI MOPCKOU Cpefibl
JIaMuHapHbIe U TypOy/IeHTHBIE TeUeHHUS )KUIKOCTH
YpaBHeHMe Hepa3phIBHOCTH
YpaBHenusi HaBbe-CTOKCa, Haua/ibHbIe ¥ TPAHUYHbIE
yCJIOBUS
OcpepHeHue no PeliHOMBACY U OCHOBHBIE XapaKTePUCTUKU
TypOyJIeHTHOCTH
YpaBHeHus PeliHo/b/ca U MOTy3MIUpUYECKUe MOZeT!
TypOy/IeHTHOCTH
MeTo/ KpYMHBIX BUXPel
YpaBHeHUs: MeTO/]a KPYITHBIX BUXPel U TI0/[CeTOYHbIe MOJIeN TypOy/IeHTHOCTH
I'ubpugHbIE METO/BI
MeTo/ IPSIMOTO UYHC/IEHHOTO MO/Ie/TUPOBaHUs
TypOy/NneHTHOCTD B CTPaTU(UIIMPOBAHHBIX CpPeAax
AnmpokcuMarusi ypaBHeHUH [TBIKEHUS )KUTKOCTH
CeTouyHbIe METOABI
MeTon KOHeUHBIX pa3HoCTei
MeTo/ KOHTPOJIBHOTO 00beMa
MeTo/ KOHEUHBIX 3/IEMEHTOB
Mertog I'anepkrHa
CeMeticTBa TTPOEKI[UOHHBIX U 0a3UCHBIX (BYHKI[UI
MeTogp! pelienys 3agaur Ko
CxeMa pacllleriieH!si 1 MeTO/Ibl OTpefiesieHusl aBieH st
MeTo/b! TOCTPOEHUS paCUeTHBIX CETOK
[MakeTbl BEIYUCUTETBHOM ruipoarHamMuKi. Kinaccudukariys makeTos
Kommepueckue nakeTsl
OTKpBITHIE TTAKEThI

JuddepennmpoBanHbIii 3aueT

OuddepeHMPOBaHHEIM 3a4eT COCTOUT U3 PelleHust 33/jaui ¥ M0C/Ie[yIoIlero oTseTa Ha 2-3
TeopeTHUeCKnX Bompoca. Jud. 3aueT BbICTaB/IsIeTCsl B C/Tydae 3allUThl KYPCOBOI pabOThI Ha OAHY U3 OL[eHOK
"0TyIMYHO", "XOpOLLIO" WX "YA0BIETBOPUTE/ILHO" U IIO/IOXKUTE/ILHOTO pe3y/ibTaTa TeKyLlero KOHTPOJIs
yCIIeBaeMOCTH B (hOpMe ZIMarHOCTHUECKOU PabOThI.
O1jeHKa «3aYTeHO - OTVIMYHO»:
pellleHa 3a/jaua 1 Moy YeHbI [TOJIHbIe OTBETHI Ha /iBa BOMpOCa.
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OLleHKa «3auTeHo - XOpOLLIO»:

pellleHa 3a/jaya 1 Noy4YeH OTBeT MUHUMYM Ha OJWH BOMIPOC

OLjeHKa «3auTeHo - Y/|0B/IeTBOPUTE/IbHO» !

peliieHa 3a/ja4a 0e3 MOHOLIEHHOTO OTBeTa Ha /TI000 U3 IByX BOMPOCOB
O1leHKa «He 3aUTeHO0»:

3a/jaya He pellleHa.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHBIe <
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N dopme ZE BE =
o | E o =8| $& = O
& g HanmeHnoBanue pa3sjenos h ’E £ gl & g =l
Q S |M AuJaKTHUYeCKHMX efUHHL| O o | & E, § w | 2 : S S EB
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o = =% N4 [25]
S = ® =
= @)
Paspgen 1. Ilpepmer,
3ajauM U MeTOJbI
BLIHC/HTE/TLHOH Bonpoch! fij1s Tekyiilero
5 9 |rugpoAMHAMHUKH. 25 5 3 2 20 20 p A ym
KOHTPOJISA
MaremaTrudyeckKue Moje/iv
JABHOKEHHS KUAKOCTH U
rasa.
Pa3pen 2. OcHOBBI M
5 g |MeToAbI 5 31 | 11 5 6 20 20 Bornpocs! A5t TeKy1ero
BbIYHC/IUTE/THHOMN KOHTPOJISA
TH/IPOAMHAMMKH.
Pazpgen 3.
Annpokcumarius Bormpocs! K
5 9 N 33 | 13 6 7 20 30 |guddepeHIIMPOBaHHOMY
yYPaBHeHHI ABIDKEHUS
3auery
JKHAKOCTH.
Paspen 4. Tlaketwr Bornpock! /151 TEKYILEero
5 9 |[BBIUHC/IUTE/TBHOMN 19 5 3 2 14 30 P A Y
KOHTPOJISA
TH/IPOAMHAMMKH.
Bcero 3a 9 cemectp 108 | 34 17 17 74 100
Bcero no gucuriMiHe 108 | 34 17 17 74 100
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Kputepuu oneHuBaHus

IICK-1.2

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

Bonpocbl omkpbimozo muna:

J7151 mostyyeHust 3aMKHYTOM crcTeMbl ArddepeHLIManbHbIX YPaBHEHUH, OMMChIBAOILMX
[BIKEHHE BSI3KOU JKUAKOCTH, HY)KHO B ZIOTIOJIHEHYe K ypaBHeHuto HaBre-Crokca
WCTI0/Ib30BaTh yPABHEHHUE ...

TOHKMI /101 Ha TIOBEPXHOCTH 00TeKaeMoro Tesia, B KOTOPOM TPOSIB/ISIETCS

3¢ peKT BSI3KOCTH >KUAKOCTH 1 HAOJFOAAIOTCS CU/IbHBIE IPaZieHThl CKOPOCTH TTOTOKA
Has3bIBAETCH ... CI0EM.

BPEMH JKHU3HU Typ6y1'IEHTHLIX BHXPEﬁ MOXET XdPaKTepHU30BATbCA WHTETPa/IbHbIM
BPEMEHHLIM ...

ViHTerprpoBaHue JBYXTOUEUHOTO KO3 dHLIMeHTa KOPPesLUH 10 TIPOCTPAHCTBY
TI03BOJISIET TIOMyUMTb UHTETPa/IbHBIA MacIiTad, XapakKTepU3yIOLUX JTUHEeHHBIN pa3mep ...

YpaBHeHUs PeliHo/b/ica ONMUCHIBAIOT MTOBEJEHUE ... THPOJMHAMUUECKOTO 1107151
CKOpoCTel

B opHomapameTpruecknx Mofesisix TypOy/eHTHOCTH MacIuTab CKOPOCTH OLIEHUBAeTCS
Ha OCHOBe NapaMeTpa, Ha3bIBaeMOro TypOy/IeHTHOH ... SHepruei

B gByxmapameTpudeckoii k-€ Mozenu napameTp € mpejcTaBisieT 060 CKOPOCTb ...
TypOy/ieHTHOM KMHeTUYeCKOW SHePrHu.

[1711 BO3SMO>KHOCTH MCTI0/Ib30BaHUS IMPOKOTO Ps/ia paCUueTHBIX CETOK (TeTpasfpuuecKre
CeTKH, MMpaMU/bl, IPU3MBI, 110JIM37ApEI) nporpaMMHble nakeTel CFD (Ansys CFX,
Ansys Fluent, Star-CD, Star-CCM+) coueTatoT B cebe uepThl JBYX CJIeyIOLIAX
YHC/IEHHBIX METO/I0B - KOHEUHBIX 0OBEMOB H ...

B MeToze KpynHBIX BUXPEU pa3jiesieHre TypOy/IeHTHOTO ABWKEHUS Ha
KpyNHOMacIuTabHoe 1 MeJTKoMacIiTabHoe TPOU3BOJUTCSI HA OCHOBE
TIPOCTPAaHCTBEHHOTO OCpeiHeHUs PU3NUeCKUX BeJTMUNH, BBITIO/IHSEMOTO C TIOMOILBI0

TIPOLIEZYPHI ...
B cootBeTcTBHY C runore3oii ByccrHecka TypOysieHTHbIe HarpspkeHHsl, Kak U 0ObIUHbIe
HarpsDKeHUs! TPeHHS [IPOIIOPLIMOHANbHBI TPAJUEeHTY ...

Bonpocbl 3akpbimozo muna:
PeliHO/Mb/COBbIE HATIPSDKEHMST TIPE/ICTAB/ISIIOT COOON:

BEKTOP
TEH30p BTOPOTO paHra
TEH30p TPETbero paHra

1IapOBOI TeH30p
[BKeHue vfieaIbHON >KUAKOCTH OIMCHIBAETCSl YPaBHEHNEM:

Jlamnaca,
lenbMroneiia,
HaBre-CToKCa,

PeiiHosB/CA
JIBrDKeHMe BA3KOH CHKUMAaeMOU )KUIKOCTH C IMTOTPAHUYHBIM C/I0€M OIMHUCHIBAETCS
CIeAYIOIIUM OCPeIHEHHBIM YPABHEHUEM:

Jlarnaca,
lenbMroneiia,
Hagne-CToKCa,

PeliHonb/Ca

ITpu 06TeKaHWU TeJa >KUIKOCThIO HAab/TI0IaeTCsl KaCKa JHbIH TIPOLIeCC Mepeiaul SHePryu
OT OOMBININX BUXPel K MasibIM. [1py 3TOM MajieHbKHe BUXPH, Pa3Mepbl KOTOPhIX
TIPEBBIIIAIOT JJTMHY MOJIEKY/ISIPHOTO Mpo0era, pacCenBaroT 3HEPTHIO B TETLIO
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

M0CPeSiCTBOM MOJIEKY/ISIDHON BsI3KOCTU. Takue siBleHUsl XapaKTepHbI |15l peXXrUMa
o0TeKaHUsl, HA3bIBAEMOT'0:

JIaMUHAPHBIM,
TypOy/IeHTHBIM,
MIPOU3BOJIbHBIM,

I1/IaBHBIM.

CornacHo nioaxoay PefiHonb/ca, /F00ble MITHOBEHHBIE 3HAUEHUsT TUPOJUHAMUYE CKUX
rapaMeTpoB (CKOPOCTh, /laB/ieHHE) TTOTOKA IIPeICTaB/ISIOTCS B BHZIe CyMMbI TTIOCTOSTHHOM
BeJIMUMHBI (BO BpeMEeHH) U ee CJTydalfHOU My/TIbCallMOHHOMN cocTaBsisttolel. dakTryecku
3TO 03HAYAET, UTO MOCTOSTHHAS BeJIMUMHA SIBJIIETCS J7IsT 9TUX TTapaMeTpPOB

a) MaTeMaTUUeCKUM OXKUJAHUEM;
0) mucniepcueit;
B) CTaHZAPTOM,;

r) k03¢ duIeHTOM BapUalUu.

CyTb 0JJHOTO U3 METO/IOB pellieHus1 ypaBHeHui HaBbe-CToOKCa 3aK/IH0UaeTCs B TIPSIMOM
3aMeHe MPOU3BO/IHBIX, BXOJAIINX B UCXO/HbIE YDABHEHUS, UX JUCKPETHBIMH
(pa3HOCTHLIMM) aHa/oraMu. PellieHne WIIeTCS B y3/1aX CETKU, Ha KOTOPYIO pa30uBaeTcs
pacueTHasi 06/71aCTh. ITO METO/| Ha3bIBAETCS:

MEeTO/10M KOHEUHBIX O6’beMOB,
METO/10M KOHEYHBIX paBHOCTEﬁ,
MEeTO/IOM KOHEUHBIX 3/IEMEHTOB,

MeTO/IOM OTCOeUHEHHbLIX BUXPel.

OcHOBa OAHOTO U3 MEeTO/OB pellieHus1 ypaBHeHU HaBbe-CToKCa 3aK/IH0UaeTCs B TOM,
YTO pacueTHas 06/1acTh C TIOMOIIbIO CETKUA Pa30HBaeTCsI Ha COBOKYITHOCTb KOHEUHBIX
00BEMOB. ¥Y3/1bl, B KOTOPBIX MILETCS PellleHre, HaXOAATCs B [IEHTPax 3TUX 00bEMOB.
OTOT MeTO/, Ha3bIBaeTCs:

MEeTO/10M KOHEUHBIX 06”beMOB,
MeTO/OM KOHEeUHBIX paBHOCTEﬁ,
MeTO/1I0M KOHEUHLIX 3/IeMEHTOB,

MeTO/IOM OTCOeAUHEHHBIX BUXPei.

ITpu KCIOMb30BAHUN METO/]a KOHEUHBIX 00BEMOB (KOHTPOJILHOTO 00heMa) ZIJish KaXKI0r0o
00BbemMa JJO/KHBI BBITIOJTHATHCS:

3dKOH COXpaHeHUA MACChI,
3dKOH COXPaHEHMS KO/IMUYeCTBa JBU)KEHN,
3dKOH COXpPAHEHHS SHEPruu,

3dKOH He3aBHUCHUMOCTH ,Z[EﬁCTBHH CHIJI.

MeTo/1, OCHOBaHHBIN Ha HEMOCPE[CTBEHHOM OMMCaHWU TYpOy/IeHTHOTO TeueHuUs
JKHZIKOCTH C TIOMOIIIbIO ypaBHEHMM Hepa3phiBHOCTU U HaBbe-CTOKCa U pellieHreM UX C
WCTIONTh30BaHUEM CITEKTPAJTBbHBIX U TICEB/0CIIEKTPATBHBIX UMC/IEHHBIX METO/[0B
Ha3bIBaeTCsl METOJOM:

BybHoBa-T"anepkuHa,

KPYTTHBIX BUXPEH,
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Ne 10

OTCOeZIMHEHHbIX BUXPe,

TMIPSIMOTO YKMCJIEHHOTO (MaTeMaTHueCKoro) MO/|e/IMpOBaHMUs.

Vnest oHOTO U3 METOZIOB UMCIEHHOTO PeIleHus 3a7iad TypOy/IeHTHOTO TeUeHHUsI
JKUJKOCTH COCTOUT B MCIIO/Ib30BaHWH ypaBHeHUH PeliHo/b/ICca TONBKO B TeX 00/1acTsix
TIOTOKA, T/Ie JIOKa/IbHBIA Pa3Mep HUCIOIb3yeMOW BEIUUCIUTeTFHON CeTKU HeIoCTaToueH
JUIs1 paspereHust TypOy/IeHTHBIX CTPYKTYP C TMHEHHBIMU MaciiTabamMu TopsiiKa
XapaKTePHOTO JIOKAJIbHOTO MaciiiTaba TypOy/IeHTHOCTH U B UCTIO/Ib30BaHUM METO/Ia
MoZie/TMPOBaHuUs KpyIHbIX Buxpeii (LES) B ocTanbHOM 06/1aCTH MOTOKA. DTOT
BLIUMC/TUTE/IbHLIN MPHeM XapaKTepeH it MeTo/a:

KOHEUHBIX 3/IeMEHTOB
KOHEeUHBIX pa3HocTei
otrcoefuHeHHbIX Buxpeit (DES)

BybHoBa-T'anepkuHa
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