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)
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HekaH dakynbTeta

CycanH A. B.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBIYNC/IMTE/IbHAS MEXAHUKA XKUJIKOCTHU N T'A3A
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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)

15.03.03 ITpukiapHas MexaHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa E5 DKOJIOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTD
Ynopos IlaBen AHaTO/BEEBUY, aCCUCTEHT

Kadenpa E5 OKOJ/IOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTbD
Hazapoga EnnzaBera [IMutpueBHa, nperogasaresb

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel E5 IKOTIOTUS 1 TIPON3BOJCTBEHHAS BE3OIIACHOCTbD

3apenyromuii kadeapoii [amypun A.E., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

E5 3KOJIOTUA ! ITPOU3BOJCTBEHHAS BE3OITACHOCTD

3aBepytommii kKadezapotii Hlamrypun A.E., A.T.H., mpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBIUUC/IMTE/IBHAA MEXAHUKA JXUJKOCTU N TA3A

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-7.1 — cnocobeH yuacTBoBaTb B pa3paboTKe, MPOEKTHPOBAHWMM U pean3aldi MepPOTPUATHA 10
HOPMaM3alyy TlapaMeTpoB Gu3ndeckux akTopoB Ha pabouMX MecTax U CeUTeOHBIX TEPPUTOPUSX, B 1IeJIsiX

TIOBBILIIeHHsT 6€30MaCHOCTY MaIlvH W KOHCTPYKLWHA

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:

IICK-7.1

3HAHUA:
HpI/IO6p6TEHI/Ie 06yanOLL[I/IMCH 3HAaHUM O TOCTAHOBKE 3a1a4 MeXaHUMKH XHUJAKOCTH M I'da3da B MeTo/e

BBIUMC/TUTETLHOM MEXaHUKH, O CII0CO0ax pellieHus JaHHbIX 3a/1au;

YMeHUs:

YMeHue pernath 3aJjaud TeUeHUs BA3KUX M CKUMAEMbIX JKUJKOCTeH U ra3oB, 33jlaud TerjiooOMeHa B
JKUAKOCTSX U Ta3ax;

HABbIKU:
HaBbIKM TOCTaHOBKU U pelieHrs rMMpakTUueCKUX 3a4a4 BBIUMC/IUTETLHOM MeXaHUKHU JXKUAKOCTH U Ira3a.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa BBIYUCJINTE/IBHASI MEXAHUKA )KXUJKOCTHA U TA3A srsieTcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM M0 HarnpaiaeHuto 15.03.03 [puknadHas mexaHuka.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
BBIYNC/IUTE/IBHASI MEXAHUKA U UH)KEHEPHOE ITPOEKTPOBAHUE.

Copep)kaHyie AUCHUTIIMHBI SIBJIIETCS OCHOBOM myi ocBoeHust guciuiuiid: BBIYMC/IMTE/IBHASA
MEXAHUWKA B 3AJAYAX PA3PYIIEHWNA, BBIIIO/ITHEHUE, ITOATI'OTOBKA K ITPOIIEAYPE
BAIIUTHI U 3AIIUTA BBIIIYCKHOM KBAJIM®UKAIIMOHHOM PABOTBHI, HAYYHO-
NCCJ/IEJOBATE/IbCKAS ITPAKTUKA.

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

¢ [ICK-7.3 — criocobeH BBITIOHATE TPOYHOCTHLIE, BUOPOAKYCTHUECKHE PacyeThl MallliH U KOHCTPYKLMHA
¢ npumeHenreM CAD/CAE TexHonoruit



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
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Pa3jen 1. BBejeHne B MeXaHUKY XHAKOCTH M ra3a. MeToy KoHeuHbIX 06bEMOB. Mogzen
4 7 JKU/JKOCTH — YpPaBHEHHsI COCTOSIHUSL. 3aKOHBI COXpaHeHHs! /IJ1s IPOCTPaHCTBEHHOIO TeUeHusl. 11 2 2 0 9 10
BbIBoJ, ypaBHeHHUH MeXaHUKH KMJKOCTH U rasa.
4 7 Paspen 2. TeueHne BA3KO# XKUAKOCTH. TeueHre XUAKOCTH 1o Tpybe. JTaMMHApHbIH 1 17 9 3 6 8 15
TypOyneHTHbIH pexxum. Uncno Pelinonbzca. Mogenu TypOyeHTHOTO pexxuma.
4 7 Pa3pgen 3. /Iiwkenue ra3a. CxiMaeMble 1 HeCKMMaeMble )XUAKOCTH. CTaljioHapHOe 16 8 2 6 8 15
[IBIDKeHMe Ta30B. [l03ByKOBOe TeueHHe B HzieanbHOM Auddy3ope wan KoHdy3ope. PaspbiBbl.
Paspen 4. IlepememnBaHHe B )XHAKHX cpefjax. MexaHuueckoe repeMelldBaHYe.
4 7 S beKTHBHOCT 1 MHTEHCUBHOCTh TTepeMelliBaHys. MeXaHHuecKye repeMellBaroLye 17 9 3 6 8 15
ycTpoiicta. Buzipl Meruanok. MakpomaciiTaGHbIi epeHoC B arnmnaparax ¢ MellaakaMu.
Pa3zpen 5. ITpouecce! Tenyioo6MeHa B )XHAKOCTSIX U ra3ax. Terioeble 6anaHcel. OCHOBHOe
4 7 ypaBHeHHe Terionepesaun. Terutonepeziada 1 Ternootaaya. TemriepatypHoe mose 1 17 9 3 6 8 15
TeMIIepaTypHbIii 'PajiieHT.
Paaaen 6. HPHMEHEHHE BbIYMC/IUTE/ILHON MeXaHUKH JKMAKOCTH M rasa /is pelieHust
4 7 3aja4 ¢ 6obnmu Aedopmanusivu. CBapKa TPeHHEM C repeMeltiBaHieM. CBsizb 15 7 P 5 8 15
HanpspKeHHO-7,e()OPMUPOBAHHOTO COCTOSIHUS U THPOJMHAMHUKH. YCIOBHSI KOHTAKTA.
I'paHnuHEIe yCI0BUS.
Paspen 7. MeTtoas! yacTul,. MeToz rupoAUHAMUKH CIVIKeHHbIX yacTull, Smoothed Particle
4 7 Hydrodynamics (SPH). Metoz AucKpeTHBIX 371eMeHTOB, Discrete element method (DEM). 15 7 5 5 3 15
Merog kinetounbix aBroMaroB Cellular Automaton (CA). MeToz NOJBIKHBIX K/IETOUHBIX
aBromaroB Movable cellular automaton (MCA).Oco6eHHOCTH 0CTaHOBKH 3a/iau.
Bcero 3a 7 cemecTp 108 51 17 34 57 100
Bcero no gucnymnuHe 108 51 17 34 57 100
3.2. AyAUTOPHBIN NPaKTUKYM
O0Bem,
Ne Tema npakTH4eckoro
H0Mep U HAMMEHOBdHHE pa3jie/id JUCHUII/IMHBI dyA.
n/n 3aHATHA
yacoB
w Pernienue 3agaun TeyeHust
1 |Pa3pen 2. TeueHue BA3KOW KALKOCTH. e 3aj 6
BA3KOHU XXHUJAKOCTHU
Pernienue 3aaun IBYDKeHUS
2 |Pasgen 3. [IBmkeHue rasa. Anain i 6
ra3a B KaHaJie
Perienuie 3azjauu ¢
3 |Pa3gen 4. [lepemMelliiBaHUe B )XUAKUX CpeJax. repeMellrBaHUEM B XKUAKHAX 6
cpenax
Perienue 3aad4u TerioobMeHa
4  [Pasgen 5. ITpoljecch! TeryiooOMeHa B KUAKOCTAX U ra3ax. 6
B XKUAKOCTAX U I'a3ax
Pasgen 6. IIpumeHeHue BBIYACIUTETEHON MeXaHUKU
Periienne 3asaun ¢ 60IBIIMMU
5 JKUAKOCTHU U I'da3a [Jid peleHud 3a4a4 C 0OJILIIIMU 5
nedopmaraMu
nedopmaLysamMu.
Permienuve 3aaun MexaHUKU
6 |Pasgen 7. MeTo/ibl yacTHII. >KUIKOCTH U ra3a MeTOZi0oM 5
HacTulj
Bcero 3a 7 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0nemMm,
HOMep 1 HAUMEHOBdHHE pa3/ie/id JAUCIUII/INHbI CO]I[EP)KaHI/IE quGHOFO 3a/ldHUsA
n/n 4acoB
AHanus JIEKIJTMOHHOT'O MaTepuaJjida.
1 Pa3,qen 1. BBE,I:[EHI/IE B M€XaHUKY >XUIAKOCTH U ra3a. HPOCMOTP PekKOMeH1yeMbIX UCTOYHHWKOB 9
110 TeMe pasjesa.
2 |Pa3men 2. TeueHue BSI3KOM >KUJKOCTHU. AHanu3 NeKUXOHHOTO MaTepuaria. 8
HPOCMOTP PekKOMeH1yeMbIX UCTOYHHWKOB
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I10 TeMe pa3szeJid.

AHanu3 NeKLMOHHOI0 Marepuarna.
3 |Pa3gen 3. [IBi)KeHue rasa. [IpocMOTp pekoMeHJyeMbIX UCTOYHUKOB| 8
0 TeMe paszera.

AHanu3 eK1[MOHHOI0 Marepuarna.
4  |Pa3gen 4. ITepeMeliMBaHue B KUJKUX Cpefiax. [IpocMOTp pekoMeHJyeMbIX UCTOYHUKOB| 8
0 TeMe paszeJia.

AHanu3 NeKLMOHHOI0 Marepuarna.
[IpocMOTp pekoMeHJyeMbIX UCTOYHUKOB| 8
0 TeMe paszeJia.

Pazgen 5. TIpotieccel Teryioo0MeHa B )KUAKOCTSX U
rasax.

Pazgen 6. [IpumeHeHUe BHIYUCIUTETBHON MeXaHUKY | AHaJU3 JIEKLIMOHHOTO Marepuara.
6  |KMJKOCTU U rasa Jijisl pellieHuns 3a/au ¢ 6obimuMu  |[IpocMOTp peKOMEH/TyeMbIX UCTOYHHKOB| 8

IedopMalysamMu. TI0 TeMe pasfiera.
AHanu3 eK1[MOHHOI0 Marepuarna.
7  |Pa3gen 7. MeTojpl 4aCTHLI. [IpocMOTp pekoMeHJyeMbIX UCTOYHUKOB| 8
0 TeMe paszeJa.
Bcero 3a 7 cemecTp 57

4. ®OPMBI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI

CEMECTP HEJAEJ/IN CEMECTPA
1 2 (3] 4 |5/ 6 7 |8 9 10 {11 12 |13, 14 15 |16 | 17
7 Tect NII3 ap | UII3 uii3 | ap nII3 WII13 | UII3 | P | 3au.

YcioBHBIE 0003HAUEHMST:

[P — nuarHocTrueckasi pabora;

Tect — TecT;

UII3 — unauBryanbHOe MpakTUUeCcKoe 3a1aHue;
3ay. — 3aueT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UAarHOCTUYecKas pabora;
* TeCT;
e WHAMBH/Yya/JbHOE MPAKTHUECKOe 3a/jaHue.

HpOME)KYTO'—IHaH dTTecTalud rpoBogUTCA B Cl)OpMaXZ
e 34UeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. 3. Koneinios, E. U. Arees. . T'uapoguHamuka. CI16.BT'TY "BOEHMEX" um. [T. @. YctuHoBa, 2011,
1. pec.

2.T. A. AkumoB, B. A. 3asumko ; BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa. AsporasoguHamuka. bI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2014, 61 3k3.

3. T. B. besnog. . TepmoanHamuika. Mocksa: FOpaiit, 2023, 371. pec.

4. 1. H. KypuusiH, A. T. Botiros, B. B. KypuiisiHa. . TexHosmorndeckoe obecrieueHre CBapkv TPEHHEM C
repeMellrBaHUEM B IIPOM3BOJCTBE a3pOKOCMUUECKHUX KOHCTPYKLMi. MockBa: MAU, 2021, a51. pec.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:

1. . Aspogunamuka. CI16.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2011, 0 3k3.
2. K. H. Bosnikog, B. H. EmenbsiHoB, A. C. Ko3enkoB. . JIarpaHkeBbl MOJIe/I TYpOY/IEHTHBIX TE€UEHUH rasa C
yacturiamu. CII6.: Jlanb, 2022, 1 3K3.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

He TpeOyeTcsi.
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.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
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 2019 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 2019 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
BBIYMC/IUTE/IBHASI MEXAHUKA JKUIKOCTU N TA3A

AnHoTanusa paboueii nporpaMMsl

Juciumuinia BBIMAC/IUTEJIBHAA MEXAHUKA JXUJAKOCTHU UM TA3A  geisercd
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOJITOTOBKH 110 HaripaBieHuto 15.03.03 IIpukaadHas mexaHuka. [ducryruiiHa peanu3yetcs: Ha (akynbrete E
Opysxue u cuctembl Boopyxenusi BI'TY "BOEHMEX" um. [].®. Ycrunoa kadeznpoii E5 SKOJIOTUA U
MMPOU3BOJCTBEHHAA BE3OITACHOCTHS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-7.1 criocobeH yd4acTBOBaTb B pa3pabOTKe, TIPOEKTUPOBAHWUM W peaiu3alid MEpOTIPUATHA 110
HOPMaJ/M3al[uy NapameTpoB (GrU3nUecKruX (PakTOPOB Ha pabouMx MecTax U CeMUTeOHBIX TePPUTOPUSX, B LIETAX
MOBBILIEHNsT 6@30MaCHOCTH MallIMH M KOHCTPYKI[UH.

ConepkaHve [WCLUIUIMHBI ~OXBaThiBaeT KPyrI BOMPOCOB, CBS3aHHBIX C TIPUMEHEHHEM MeTO/IOB
BBIUMC/TATETLHOW MeXaHWKH [IjIsI PellieHus 3a/jau MeXaHUKHW >KUJKOCTH U Ta3a.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
* TEcCT;
e UHJUBHU/yaTbHOE TIPAKTUYECKOE 3a/IaHHe.

HpOMe)Ky'TOIIHaH dTTeCcTalUus ITPOBOAUTCA B (bopMaX:
® 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
BBIYMC/IUTE/IBHASI MEXAHUKA JKUIKOCTU N TA3A

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 PadoThI Pexomenpyemas 1ureparypa prm:{?éKOCTb’
Paspen 1. BBefeHue B MexaHHKY XXHUJAKOCTH U rasa.
ﬁ;ae’;fa’;g“ﬁ;%‘{cﬁf’p I. A. AkuMOB, B. A. 3asumko ; BITY "BOEHMEX" um. [I.
®. Yctunosa. Asporasogunamuka: BI'TY "BOEHMEX" um. 9
pPEeKOMeH/IyeMbIX UCTOUHHUKOB 1. ®. Yetunosa, 2014 (1)
T10 TeMe paszea.
Wroro no pa3geny 1 9
Pa3zgen 2. TeueHne BA3KOM KHUAKOCTH.
AHanu3 TeKLMOHHOT O
Marepuasa. [Ipocmorp A. 3. Kombuios, E. . Arees. . I'napoguHamuka: CIT6.BT'TY 8
peKOMeH1yeMbIX UCTOYHUKOB "BOEHMEX" um. [I. ®. YctuHoBa, 2011 (1)
T0 TeMe pa3zerna.
Wroro no pasgeny 2 8
Paspen 3. /IBmxeHue rasa.
AHan3 1eKIMOHHOT O
Marepuana. [IpocMoTp . Aspogunamuka: CIT6.BT'TY "BOEHMEX" um. 1. ®. 8
pPeKOMeH/IyeMbIX NCTOUHHUKOB Yctunosa, 2011 (1)
T0 TeMe paszena.
Wrtoro no pa3geny 3 8
Paspgen 4. IlepemenninBanue B XXUJKHX CpeAax.
AHa3 JeKIUOHHOTO
Marepuana. [Ipocmotp A. 3. Konbios, E. U. Arees. . 'uapogunamuka: CI16.6I'TY 8
peKoOMeH/1yeMbIX UCTOYHUKOB "BOEHMEX" um. [I. ®@. YctuHoga, 2011 (1)
T0 TeMe pas3zena.
Wrtoro no paspeny 4 8
Pa3zgen 5. TIpoiecchl TemyioofMeHa B )KHAKOCTSAX M ra3ax.
AHa3 1eKIMOHHOT 0
marepuasa. [pocMoTp I". B. Benog. . Tepmoaunamuka: Mocksa: FOpatit, 2023 (1) 8
PEKOMEeH/IyeMbIX UCTOUHHUKOB
T0 TeMe paszea.
Wroro mno pa3zeny 5 8
Pa3pen 6. [IlpyMeHeHHe BLIUMCTIUTETHHON MeXaHUKM XXUJKOCTH U ra3a Jijisl pelleHus 3afay ¢
OonbMMH AedopMaLUsAMU.
AHanus eKL[MOHHOIO . H. Kypunpin, A. I. boiinjos, B. B. KypuripiHa. .
Martepuasa. [Ipocmotp TexHomornueckoe obecrieueHrue CBapku TPEHUEM C 8
pPeKOMeH/lyeMbIX UCTOUHHUKOB repemMellBaHEeM B IIPOM3BO/CTBE a9POKOCMUUECKUX
TI0 TeMe pasjena. KOoHCTpyKLmii: MockBa: MAU, 2021 (1)
Uroro no pa3peny 6 8
Paspen 7. MeTtopb! yacTuiy,
AHanus JIeKLIOHHOT'O K. H. Bonkos, B. H. EMesnbsaHoB, A. C. Ko3enkos. . 8
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Marepuasa. [Ipocmotp JlarpaHkeBbl MOJIe/TU TypOy/IeHTHBIX TEUEHHUH Ta3a C
peKoOMeH/1yeMbIX UCTOYHUKOB vactuniamu: CIT6.: Jlanb, 2022 (1)
T10 TeMe pasfea.

Wroro no pasgeny 7 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BBIUMC/IUTE/IBHASI MEXAHUKA JKUJKOCTU U1 TA3A

®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

* TECT;
e UHAWUBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e 3auerT.

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.

Tect
Tect coctout u3 10 BoripocoB. TecT cunMTaeTcs 3auTeHHbIM TIPU NIPABU/ILHOM OTBeTe He MeHee ueM Ha
60% BorpocoB. TeMsl [i/151 BOIIPOCOB
- MeTo/ KOHeUHbIX 00BEMOB
- TeueHue BSI3KOM >KUJKOCTU
- [lepemerBaHve B MeXaHHKe KUJKOCTH U ra3a
- Teryi006MeH B KUIKOCTH U ra3ax
[To/HBIM TTepeueHb BOTIPOCOB [I/Is TeCTa HAaX0AUTCA B Y MK AMCITUIUIAHEL,

NupuBuayanbHOe MpaKTHUeCKoe 3a/iaHne
Mo ka>kmoMy paszeny 00ydJaroIyiicst BBITIONHSIET 3aJjaHre B TPOrPaMMHOM 00eCIieueHnH ,
peamm3ytoiiieM TexHosiorud CFD. Tembl 3aaHmii:
1) TeueHue BS3KOM >KUIKOCTU
2) [BwxeHue rasa
3) [lepemelliiBaHue B )KUJKUX Cpeiax
4) Iporjeccel TerooOMeHa B XXUJKOCTSIX U ra3ax
5) Bosnblime gedopmaniyu
6) MeTop uacTuI]

[Tpotieypsl 3aI[UTHI He TpebyeTcs.
BapuaHTbI MHAVBHYaIbHBIX MPAaKTHUeCKUX 3a/JaHUM HaxoAsaTcs B YMK mquciuriimHbL

3auer

ITo pesynbpraram TeCcTUpPOBaHUSA IIPOCTAB/SAETCA 3aueT. VIToroBoe TectupoBanue coctout us 10
BOIPOCOB. Borpock! 151 3auéTta Haxoparcsa B Y MK aucuuninHel
TecTupoBaHue UMeeT C/le[lyHOLIYI0 FPafjaliuio:
* [IpaBU/IbHBIE OTBeThI Ha He MeHee 60% BOIPOCOB — BBICTABJISIETCS OLIeHKA «3a4TeHO»;
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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4 7 Paspgen 1. BBejeHue B MexaHUKY 1 2 2 0 9 10 Tecr
JKM/JKOCTH U rasa.
. WupyBunyansHoe
4 | 7 |Pasmen 2. Teuenne Bsskoi 171 93| 6 | 8 15 | npakTHueckoe
JKMAKOCTH.
3a/laHue
WupvBunyansHOe
4 7 |Pa3pesn 3. iBrkeHue rasa. 16 8 2 6 8 15 MpaKkThyecKoe
3a/laHue
WNupvBunyansHOe
4 | 7 |Pasmen4.llepememmpanye B 171 93| 6 | 8 15 | npakTHueckoe
JKMAKHX Ccpefiax.
3a/laHue
Paspgen 5. Ilponeccsl WupvBunyansHoe
4 7 |Temioo6MeHa B XKHUAKOCTAX U 17 9 3 6 8 15 MpaKkTUYeCcKoe
rasax. 3a/laHue
Paspen 6. Ilpumenenne
BbIUUC/TUTE/TbHON MeXaHUKH WuauBuayansHoe
4 7 |KMAKOCTH U rasa Jjisl pelieHus 15 7 2 5 8 15 TpaKTUyeckKoe
3a/5a4 ¢ OoIbIIMMHA 3a/laHue
AedopmanusaMu.
NupvBuayansHoe
4 7 |Pa3gen 7. MeToapl uacTuijy. 15 7 2 5 8 15 TpaKTUyecKoe
3a/laHye
Bcero 3a 7 cemecTp 108 | 51 | 17 34 57 100
Bcero nmo auciun/InHe 108 | 51 17 34 57 100
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Kputepuu oneHuBaHus

IICK-7.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

No 4

Ne 6

Ne 7

Bonpocbl omkpbimozo muna:

CyaMTh 0 Ha/IMYMH JIAMUHAPHOTO WM TYpOy/IeHTHOTO Pe)KMMOB TeUeHHST MOXKHO TI0
3HaueHHIO Ynciia

B 3ajauax ryuzipora3ojuHaMiK ypaBHeHHEM KOJIMUeCTBa JABK)KEHUSI SIB/ISeTCS
ypaBHeHUe

ITpu 6onBIKX 3HAUEHUAX YKCIa PeliHO/b/ICa, HA COMPOTHB/IEHNE TPYOBI CyIIleCTBEHHO
B/IMSIET eé

TypOyneHTHBIN peXkKM TeueHHs )KUIKOCTH COTIPOBOJK/IAeTCsl Ha/IMureM B Helt

Pa3nnyaroT /[Ba OCHOBHBIX CIIOCO0A TIepeMeIIIUBAHUS B KUJKUX Cpejax u
B mipotieccax mosyueHusi cycrieH3uit 3¢ GeKTUBHOCTD TlepeMellBaHus XapaKTepU3yeTcst
CTeTeHbI0 TBEPOH (ha3bl B 00bEME arapara.

JKupkvie vmu ra3000pa3Hble BelljeCTBa, YUaCTBYIOLIHE B MPOLiecce Tiepejadun Teria
Ha3bIBaIOTCS

IMepeHoC TeT/ia KOHBEKIMEH TeM UHTeHCHBHee, 4yeM Gosee JIBIDKeTCS] BCSI Macca
JKUKOCTU

Iporjecc cxkarust rasa, MpU KOTOPOM BCE BbIfIeIsitOIIeeCsl TeryIo TIOTHOCTBI0 OTBOAUTCS
Y TeMIlepaTypa rasa Ipu CKaTHHU 0CTaeTCs HeM3MeHHOW Ha3bIBaeTCsl ___ TIPOL[eCccoM
IMpouecc cxxarus Ta3a, MPU KOTOPOM TeIIoo0MeH Ta3a ¢ OKpyyKarolei cpefjoi
TIOJTHOCTBIO OTCYTCTBYET 1 BCE BbIZIe/IsIFOIIIee s TeI/I0 3aTpaunBaeTCs Ha yBeJrdyeHre
BHYTpPeHHel SHepruy ra3a, TIOBbIIIas ero TeMITepaTypy, Ha3bIBaeTCs TIPOL[eCCOM
Bonpocbl 3akpbimo2o muna:

IIpu mocTpoeHuu Moieny TUAPOra3ofuHaMUUYeCKUX TIPOLIeCCOB ClieiyeT YUMUTHIBaTh
reomMeTpuueckuie (hakTophl 3TUX MTPOLECCOB, @ UMEHHO

1) Mopenu ¢u3nuecKux mporeccoB

2) HavanbHble yC1oBUs

3) 'paHnuHbIe YCIOBUS

4) PazmepHOCTb 3ajaun

IIpu nocTpoeHuu Mozieny Tupora3ojuHaMUyeCcKrX MPOLiecCcoB C/lelyeT YUUThIBATh
¢u3nyeckue (pakToOpbl ITUX MPOLECCOB, 8 UMEHHO

1) Mogenu pu3nuecKux MpoiieccoB

2) HauasbHble yC/I0BUS

3) I'paHruHbIe yCI0BUS

4) PasamepHOCTb 3ajjauun

C TOYKM 3peHUs] MeXaHUKH >KUIKOCTH U Ta3a, Ta3 MOYKHO TIPUHATH Kak

1) HecxumaeMyto )KUAKOCTb OOJIbLIeH MII0OTHOCTH

2) JKuzkocTs 6obliel TJI0THOCTA

3) C)xuMaeMo KUAKOCTEIO

4) HeHbIOTOHOBCKOM >KUJKOCTBIO

YpaBHeHHe COCTOSTHUS XKUAKOCTH CBSI3bIBAET MEXY COOO0M

1) TepmozpvHaMHUUeCKOe /IaB/ieHre U TeMIiepaTypy

2) Bsi3kOoCTb U TeMIiepaTypy

3)TepMmoguHamMuueckoe aBjieHUe U BI3KOCTb

4) BSI3KOCTb U TIJIOTHOCTD

Kpurepuii Diinepa /s mepeMelrBaHus XXKUKOCTH MOXKHO MpeoOpa3oBaTh B KPUTEPUH
1) DddexrrBHOCTU

2) MouHoctr

3) Bs3zkoctu

4) Tpenus

[JvHamuueckasi 1 KWHEMaTh4ecKasl BI3KOCTH CBsI3aHbI MeXKAy cob0ii 3HaueHHeM

1) Temnieparypsi

2) Napnenus

3) [lnoTHOCTH

4) TeryioeMKOCTH

Kputepuii _____ xapakrepusyeT nofiobue Gr3nvecKux CBONUCTB TENJIOHOCUTeNeH B
Tpoljeccax KOHBEKTUBHOTO TeTjioo0MeHa

1) PeiliHonbCa

2) Ilekne
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3) IlpasgTis
4) @pyzna
Ne 8 Bosb1ie BCcero sHeprum BeizesisieTcs B IIpoLiecce
1) OxnaxkgeHus 1 Kr Bofibl
2) HarpeBaHusi 1 Kr BOZbI
3) KoHpeHcaiuu 1 Kr Bofibl
4) Vcriapenusi 1 KT BOJBI
Ne 9 B mipotiecce cBapKu TpeHHEM C repeMelBaHueM, TTPU TIPUOIVKeHUH TeMIlepaTyphbl
3aroTOBKH K TeMIlepaType I/1aB/eHusi, TpeHue
1) Pe3ko Bo3pacTaeT
2) Pe3ko yObIBaeT
3) He meHsieTcs
4) I1naBHO Bo3pacTaeT
5) ITnaBHO yOBIBaeT
Ne 10 CKOpOCTb JBWKeHUs ra3a B KOH(y30pe
1) YBenuuuBaeTcs
2) YMeHbIIIaeTCs
3) He mensieTcst
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