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
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'’'A3OBbBIE CMECH U ABY XPA3HbBIE TEUEHUSA

HamnpasyieHnue/cnenaaibHOCTb

INOArOTOBKH

Cnenuanusanusa/npoduab/nporpaMma

24.03.05 /IBuraTe/u JieTaTe/bHbIX aNilapaToB

AB[/IBHI/IOHHHH H PAaKeTHO-KOCMHUYeCKas TelJIOTeXHUKa

TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Breinyckaromas Kadegpa A9 TVTASMOT'A30AMHAMMKA U TEIVIOTEXHUKA

Kadeapa-pa3padorunk pabdoueit

A9 TUVTASMOTA30JNMHAMMKA 1 TEIVIOTEXHUKA
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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)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
OunHHUKOBa Onibra KOHCTaHTUHOBHa, K.T.H., OL[eHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'A30BBIE CMECH U JBY X®A3HBIE TEUEHUA

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:

[TK-1.2 — CnocobeH pa3pabarbiBaTh (py3uueckre ¥ MaTeMaTHuecKre MOJEeNH TPOLeCCOB, a TakKxkKe
BBITIO/IHATEL PAacyeThl TlapaMeTPoB pabouero rporiecca, TeIIOBOTO COCTOSIHUSI M XapaKTepUCTHK ABUTaTe/iel 1

SHEProyCTaHOBOK JIETATEe/IbHBIX allllapaTOB

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

IIK-1.2

3HAHUA:
OCHOBHbIE€ YypaBHeHUA TUAPOra3ogWMHAMHWKKW W TeIlJIOMAaCCOIlepeHocCa, IpUHUMdeMbie [OOITyIeH

METOAWKH pacueTa Tra30AMHAMUUYEeCKUX W TepMOJWHAMHWUECKHX TIIpOoLeCcCOoB BHYTPEHHEﬁ ra3ognuHaMHKK1
JHEProyCTaHOBOK U ,E[BHFEITEJ'[EFI JIeTaTe/IbHBIX arlliapaToOB;

YMeHus:
pa3pabatbiBaTh  (pU3MUeCKHe, MaTeMaTHuecKWe, UYWC/IE€HHble MOJENN Tra30JWHAMHUYeCKUX U

TepMOJUHAMHWYeCKHX IIpOLeCCOB BHYTpeHHeﬁ ra304WMHaMHUKK SHEProyCTaHOBOK U ,ELBHF&TEHEﬁ JieTaTe/JIbHbIX

ariraparosB;

HABbIKU:
(i)I/BI/IKO—MaTEMaTI/IquKOF 0 MOJe/IMPpOBaHUA TeUeHU B JHEProyCTaHOBKax; TIIPpOBEAEHHA THUIIOBBIX

PacyeToB ra3ogrHaMUKN U TerIoMaccoobMeHa.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa TA3OBBIE CMECHU A [IBY XDPA3HBIE TEUEHWS siBnisieTcst AUCLIMILIMHOW YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpassieHuto 24.03.05 [Jsuzamenu semamenbHblx annapamos.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
TEPMO/IMHAMUWKA, MEXAHUKA )XUJKOCTHU 1 T'A3A, PABHOCTHOE MOJE/INPOBAHUE.

Copep>xaHre AUCIMIVIMHBI SIBJISIETCS OCHOBOM [si ocBoenusi aucuuiimd: MOJEJIMPOBAHUE
BBICOKOUHTEHCUBHBIX ITPOIIECCOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

e OIIK-5 — CrniocobeH 1CIo/b30BaTh COBPeMeHHbIe TIOJX0/bl U MeTO/[bl pellieHust PoeCCHOHATbHBIX
3a7iau B 00/1aCTH aBHUALIMOHHON M PaKeTHO-KOCMHUUECKON TeXHUKH

¢ OIIK-8 — CniocobeH pa3pabarhiBaTh aJITOPUTMbI M KOMITLIOTEPHBIE TTPOTPAMMBI, TIPUTO/HBIE JIJIs
MPaKTU4YeCKOro NpUMeHeHHs

¢ [IK-1.3 — CriocobeH MpoOBOAUTL aHa/IM3 TETUIOBBIX U Ta30[jMHaMUYeCKHX MPOLIeCCOB C UCIOIb30BaHHUEM
COBpEMeHHBIX MH(OPMaIMOHHBIX TEXHOIOTHiA, TOTOBHOCTH K Mpo(eCcCUOHaMbHOM 3KCIUTyaTaljuu
COBpPEMEHHBIX CPe/ICTB BIYUC/IUTE/IbHOIO MO/ e/IMPOBaHUs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

CEMECTP
BCET'O

BCEI'O

JIeKuuu

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IIK-1.2

7 Paspen 1. Beegenue B gucuuninHy. OCHOBHbIE ypaBHEHHs TePMOZMHAMUKU. Mogienb 2 5
TepMUYeCKH COBepLIeHHOro raza. Pusuyeckue napameTpsbl raza. CMecH HzjeabHbIX ra3oB.

]
o

Paspen 2. MoaenupoBaHHe ra3oBbix cMeceid. O6Liie CBeleHHs 0 pacyéTe CBOWCTB ra3os.

7 ‘YpaBHeHHs COCTOSIHUS peasIbHbIX ra30B. PaBHOBECHBIH COCTaB ra30BOi CMeCH U NMoAX0/bl K 45 o5 7 18 20

ero pacuéry. ATMocdepHbIil BO3/[yX Kak IpHMep ra3oBoi cmecu. Mogenu
MHOTOKOMITOHEHTHOT'O BBICOKOTEMITIePaTyPHOTO BO3/lyXa.

40

Pazpen 3. TeueHnus

rasa ¢ YaCTULlaMH. CDHPOTI/IBHQHI/IQ ¥ TeryioobmeH UaCTULbI B ra30BOM

7 riotoke. ®opmysnel Ctokca, O3eeHa, XeHzepcoHa. MaremaTryeckye Mogiesi iByX(asHbIX 41 21 7 14 20

TeueHHH. KOHTHHYa/bHbII [0/X0/], TPaeKTOPHBI MO/X0/], KUHETUUYeCKUH TTOAX0A. MeTo/b!
ornucaHusi TypOy/IeHTHBIX TedeHUH ra30B3BecH.

40

Bcero 3a 7 cemecTp 108 51 17 34 57

100

Bcero no guMcCHUIUINHE 108 51 17 34 57

100

3.2. AyAUTOPHBIN NPAaKTUKYM

Homep u
HavMeHOBaHHue
pasjena
JAUCLUIIAHBI

Tema MNPAKTHYE€CKOI'0 3dHATUA

OoneMm,

ayp.
JacoB

Pazgen 1.
Brenenne B
JUCLIUTIVHY.

Pacuét mapamMeTpoB TepMUUYECKH COBEPIIIEHHOTO ra3a U ra3oBbIX CMeCeH.

HWcrnosib3oBaHue MO,Z[EIIEI‘/JI H/iea/IbHOT'O ¥ pea/IbHOI'o r'a3a B BBIUMC/IMTE/IbHBIX
MMpOrpaMMHBIX KOMIT/IEKCaX.

Pazgen 2.
MogenvupoBaHue
ra3’oBbIX
cMecel.

IMonb3oBarenbckre GYHKIVA U 0a3bl JaHHBIX B COBPEMEHHBIX
TpOrpaMMHBIX KOMIIeKcax. Vcrionp30BaHye pe3yabTaToB pacueTa
PaBHOBECHOTO COCTaBa ra30BOM CMECH B 3a/layax BHEITHEero 00TeKaHUs T
BBICOKOCKOPOCTHBIM MTOTOKOM. VIMITOPTHPOBaHMe ¥ aHaIu3 pe3y/bTaToB
pacuera.

MozenupoBaHie BbICOKOCKOPOCTHOTIO JIBW)KEHUsI TBEPAOro Tesla B
arMoc(epe 3eMsi: IOCTPOEHNE TeOMETPUUECKON M CETOUHOM MoJesiel Asist
3a7lau¥l BHeIIHEero 00TeKaH!sl TeJa; MI0CKasi JByMepHasi 1
0oCeCcMMMeTpUYHas MOCTAaHOBKH; TUIIbI TPaHUUHBIX YCIOBUM.

Pazpen 3.
TeueHus raza c
YyacTUL[aMU.

BblunciirensHOe MOZie/IMpPOBaHMe TeueHui ra3a ¢ yacturiamu. [loctpoenre
reoMeTpUYeCKOU M CeTOUHOM Mogeneit. OcoOeHHOCTH 3ailaHusl Haua/lbHbIX U
TPaHUUHBIX YCI0BUM. XapaKTepUCTUKK JUCTIepCHOM (asbl.

10

Bu3yanu3aius TeueHus rasa C YaCTUI[AMU U aHAJTU3 MOJTyYEeHHbBIX
pe3y/bTaToB.

Bcero 3a 7 cemectp

34

3.3. CamocrosiTensHas pabdora crygenra (CPC)

Homep u
HaMMeHOBaHHUe
pasjena
JAUCLUIIIAHBI

Cojepxanue yue0HOro 3a/jaHHs

Oo0nemMm,
4acoB

Paspen 1.
Brenenne B
JUCLIUTUIVHY.

OcCHOBHBIE YPaBHEHHWA TEPMOAVHAMUKU. Pacuért IapaMeTpOB TepMUUECKU
COBEPIIEHHOI'0 I'd3a Y I'a30BbIX cMecel.

17

Pazgen 2.
MogenupoBanue

O61ve cBefieHUst 0 pacuéTe CBONCTB Ta30B. YPaBHEHUS] COCTOSTHHUS
peasibHBIX ra30B. PaBHOBECHBIM COCTAB ra30BOi CMeCH U TTOJXOABI K ero
pacuéty. ATMocdepHbIi BO3yX Kak MPUMep ra3oBoi cMecu. Mojenu

6

20
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ra3oBbIX MHOTOKOMITOHEHTHOTO BBICOKOTEMIIepaTypHOro Bo3ayxa. MojenipoBaHue
cMecei. BBICOKOCKOPOCTHOTO JIBV>KEHUSI TBEP/IOTO Tejia B aTMochepe 3eMtu:
TOCTPOeHre TeOMeTpHUYeCKON U CeTOUHOM MoZesiel AJis1 3a/jaur BHEIITHero
o0TeKaHUs TeJla; TUI0CKast IByMepHas U 0CeCUMMEeTPHUUHast IOCTAaHOBKY;
TUTIBI TPAHUYHBIX yCI0BUM. Vcrionb30BaHre Mojiernield uieaabHOro U
peasibHOTO ra3a B BBIYMC/IUTETBHBIX TPOrPaMMHBIX KOMIL/IeKCaX.
IMonb3oBarebLcKue HYHKIMY U 0a3bl JAHHBIX B COBPEMEHHBIX
MPOrpaMMHBIX KOMILIeKcax. VIcronb30BaHre pe3y/ibTaToB pacueTa
PaBHOBECHOT'O COCTaBa ra3o0BOM CMeCH B 3aJlauax BHeLTHero o0TeKaHusi Ten
BBICOKOCKOPOCTHBIM TTOTOKOM. MIMIIOPTUPOBaHUe U aHaU3 pe3y/bTaToB
pacueta. OgopmseHre OTUETa M0 UHUBUAYATEHOMY 3a[JaHUIO.

ComnpoTyB/ieHHe U TETVIO0OMEH YaCTHILIbI B Ta30BOM MOTOKe. DopMYy/ibI
Crokca, O3eeHa, XeHZiepcoHa. MaTemarruecKkrie MoJeu AByX(a3HbIX
TeueHU. KOHTUHYa/TbHBIN MOIX0/I, TPAeKTOPHBIM MOAX0/, KUHeTHUYe CKU

Pazpen 3. nozaxo/. MeTofibl OMMcaHusi TypOY/IeHTHBIX TeUeHWH ra3oB3BecH.
3 |Teuenusi rasa c |BbluMcivTe/ibHOe MOJie/IMpOBaHKe TeueHUM ras3a ¢ uactuiiamu. [loctpoenune| 20
YaCTULIAMH. reOMeTPUUEeCKOH U ceTOUHOM Mojeniell. OCOOeHHOCTH 3a/1aHKsl Haua/IbHbIX U

TPaHAYHBIX YC/IOBUM. XapaKTepUCTUKU AUCTIepCHOM ¢a3bl. Busyanusauus
TeueHHsi rasa C YaCTHULAMHW W aHaJTU3 MOTyYeHHBIX Pe3y/IbTaToB.
OdopmiieHne 0TUETA 10 UHIUBUYATbHOMY 3a/IaHUIO.

Bcero 3a 7 cemectp 57

4. POPMbI KOHTPOJIA OCBOEHUA JUCIHIUIT/IMHbI

CEMECTP HEJIE/TI CEMECTPA
1/2[3[a[5] 6 [7[8]9] 10 [11[12]13] 14 15 16 | 17
7 P IIP 3ag. CPC P

YciaoBHbIe 0003HAYEHNS:
e [IP — auarHOCTHUECKasi paboTa;
e 3aa. CPC — 3a1aHus 7151 CaMOCTOSITe/TbHOM paboThI.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
creayommx popmax:
e UArHOCTUYECKas pabora;
e 3a/1aHUA JJISI CAMOCTOSITe/TbHOM paboThI.

HpOME)KYTO‘IHaH dTTeCcTalud rMMpoBOAUTCA B d)opMax:
¢ 5S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. CaxuH. . TepmogrHamyiKa 3Hepretrueckux cucrem. CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrtunoga, 2005, 3. pec.
. B. [. BepkyT, B. M. [opoiiieHko, B. B. KoryH. . HepaBHOBecHbIe (PM3HUKO-XUMUUECKHe TPOLiecChl B
rUMep3BYKOBOM aspoauHaMuKe. M.: DHeproaTomuszar, 1994, s51. pec.
. B. H. Ka3un, E. M. ITmucc, A. U. Pycakos. . ®usnueckast xumust. Mocksa: FOpaiit, 2020, s51. pec.
. I. B. benos. . Tepmogunamuka. Mocksa: FOpaiiT, 2020, 351. pec.
. K. H. Bonkos, B. H. EMenbgHOB. . BeruncuTenbHble TEXHOIOTUM B 3a/jadaX MeXaHUKU JKUJKOCTU U
rasa. M.: ®DU3MATIINT, 2012, 63 3k3.
. K. H. Bonkog, B. H. EmenbsaHoB. . TeueHus ra3a c uactutjamu. M.: ®USMATIINUT, 2008, 9 3k3.
. K. H. Bonkog, B. H. EmenbsHoB. . [IByxdasnbie Teuenus. CI16.5T'TY "BOEHMEX" um. II. ®.
YcruHoBa, 2005, 311. pec.
8. O. K. OBunHHMKOBa, M. M. JlantuHckas, U. B. TerepuHa. . 'a3o0Bbie cMecH U Byx(a3HbIe TeUeHMs..
CITI6.: HULI APT, 2022, 351. pec.
9. O. K. OBunHHuKOBa, M. M. JlantuHckas, W. B. TerepuHa. . UucieHHOe MOJenMpOBaHUe ra30BbIX
cMeced u AByxda3Hbix Teuenuit. CI16.: HULL APT, 2022, s51. pec.

U bk W N

N D

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:

1. . Kparkuii cTipaBOYHUK (PU3UKO-XUMHUeCKUX BeJuurH. JI.: Xumus. JleHUHrp. ota-Hue, 1983, 3 3k3.
5.3. Ilepuoguueckue U3gaHus:

1. EcTecTBeHHbIe U TEXHUYECKHUE HAYKU.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTrHOBa;

3. https://urait.ru — I'maBHas — O6pa3oBarenbHas matdopma FOpaliT. [1s By30B U CCy30B..

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

HHCIJOPM&L[I/IOHHLIE CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.

5.5. TIporpamMMHoe obecrieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1;

3. Microsoft Office;

4. Ansys Multiphysics 2017 Teaching Advanced;
5. WPS Office;

6. Open Office;

7. Octava.

5.6. ndopmalioHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t 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:

. ITpoexTop;

. Ansys Multiphysics 2019 Teaching Advanced;
. Matlab 2015a SP1;

. Microsoft Office;

. Ansys Multiphysics 2017 Teaching Advanced;
. WPS Office;

. Open Office;

. Octava.

OO UT A WN -

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE CMECH U ABY X®A3HBIE TEUEHUST

AnHoTanusa paboueii nporpaMMsl

HOuctuninaa TABOBBIE CMECHU U [IBY X®A3HBIE TEUEHUWUS siBnsieTcs AUCLUTIZIMHON YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapyieHuto 24.03.05 /leueamenu nemamenbHbix annapamos. JUCIUIUIMHA peany3yeTcs Ha (dakynbTere A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
[MITASMOT'A30AHAMUWKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1.2 CrnocobeH pa3spabarbiBaTh (hH3MUECKHe M MaTeMaTHuyeCcKHe MOJe/M MpOLIeCCOB, a TAK)XKe BBIO/HSThH
pacueThl TapamMeTpoB paboyero Tmpoliecca, TEMIOBOrO COCTOSIHUS U XapaKTePUCTHK JIBUTaTesied U
9HEepProyCTaHOBOK JleTaTe/IbHbIX arlaparos.

CopeprkaHre IVCLUIUIMHBI OXBaThIBAaeT KPYT BOIPOCOB, CBSI3aHHBIX C MOJe/MPOBaHUEM Ta30JUHAMUYECKUX U
TEeIJIOMacCOOOMEHHBIX TIPOIIECCOB B a3pPOKOCMUYECKON TeXHUKe, TPOTEKAIUX B YCIOBHSX BBICOKOH
VHTEHCHBHOCTH Y B3aUMOBJUSHUS (DAaKTOPOB Pa3IM4YHOM (u3nyeckod Mpupofel. B Kypce paccMaTrpuBaroTCs
BOMNPOCH! IPYMEHEHHs Pa3/InYHbIX MO/ieJieil cpefi, B TOM UuC/ie MOfie/iell peasibHbIX ra30B U METOZ0B ONKCaHUS
MHorogasHbIX cucTeM. B paMKax [JUCLMIIIMHBI MPEJyCMOTPEHO OCBOEHHE COBPEMEHHBIX BbIUMC/IUTENTbHBIX
TPOrpaMMHBIX CPeJCTB U MPUMeHeHUe I10/1b30BaTeIbCKOr0 ITPOrpaMMUPOBaHUs /1Sl YTOUHEHUsT TIPUMeHsieMbIX
Mojiesieli ¥ TIOBBIIIIEHWsS TOUHOCTH TIPOBEZIEHHSI BBIYUCIUTEIbHBIX SKCIIEPUMEHTOB U HWMUTAL[MOHHOTO
MO/Ie/IMPOBaHUSI TePMOTa30JUHAMWYeCKIX TIPOIIeCCOB.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e 3a/1aHHA JJIsI CAMOCTOSITE/IbHOM paboThI.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATus (17 4.), mpakTtudeckve 3aHsaTus (34 4.), camocTosTesnvHass pabora
crypenra (57 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TA30BBIE CMECH U ABY X®A3HBIE TEUEHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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

Pexkomenpyemas
JiMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3zgen 1. BBegeHue B AUCLUIIMHY.

OcCHOBHBIE YPaBHEHHSA TEPMOJNHAMUKU. Pacuét MMapaMeTpOB TePMUUECKHU
COBEPIIEHHOI'0 I'd3a Y I'd30BbIX CMeceid.

I'. B. benos. .
TepMmopviHaMUKa:
Mockga: FOpaiir,

2020 (1-3)

B. B. CaxuH. .
TepMoguHamuKa
SHepreTHueCKUxX

CUCTEM:
CII6.BI'TY
"BOEHMEX" um.
. ®@. YcruHoBa,
2005 (1-4)

. Kparkuii
CTpaBOYHUK
(bu3uKo-
XUMHUYUeCKUX
BesinuuH: J1.:
Xumus. JIeHUHTp.
ota-Hue, 1983 (1)

17

Wrtoro no pasgeny 1

17

Pa3gen 2. Moae1MpoBaHue ra30BbIX CMECEeH.

OO61ve cBefieHHsI O pPacuéTe CBOMCTB Ta30B. YpaBHEHUs] COCTOSTHUS
peasibHBIX ra30B. PaBHOBECHBIHM COCTAB ra30BOM CMECH U MOAXOABI K €ro
pacuéty. AtMocdhepHbIN BO3AYX KaK TIpUMep ra30Boii cMecu. Mogenu
MHOTOKOMITOHEHTHOTO BLICOKOTEMIIEPATYPHOTO BO3/lyXa. Mo/ieTMpoBaHue
BBICOKOCKOPOCTHOTO JIBVXKEHHUS TBEPZIOTO Tesia B atMocdepe 3emiu:
MOCTPOEHNE FeOMEeTPUUECKON M CeTOUHOM Mogiesield /17t 3a/lau BHEIITHeTo
o0TeKaHuUs Tesla; TI0CKast IByMepHasi U 0CeCUMMeTPUYHasi I0CTaHOBKY;
THIBI TPAHUYHBIX YC/I0BUH. VICIo/b30BaHMe Mo/iesield uieaabHOro U
peasibHOTO Ta3a B BEIUMC/UTEILHBIX TIPOTPAMMHBIX KOMII/IEKCAX.
IMonb3oBarenbcKue GYHKIMY U 0a3bl JAHHBIX B COBPEMEHHBIX
MPOrpaMMHBIX KOMIUIEKcax. VIcrob30BaHue pe3y/bTaToB pacuera
PaBHOBECHOTO COCTaBa ra30BOM CMECH B 3a/lauax BHEITHEro 00TeKaHus
TeJT BEICOKOCKOPOCTHBIM TIOTOKOM. VIMITOPTHPOBaHUE U aHA/TN3
pe3ynbraroB pacueta. OdopmiieHre 0TuéTa 1o UHAUBUAYATHEHOMY
3a/IaHUIO.

12

B. H. Kasun, E.
M. ITnucc, A. U.
Pycakos. .
dusnueckas
xumusi: MockBa:
FOpaiiT, 2020 (1-
3)

K. H. Boskos, B.
H. EmMenbsHOB. .
BbruncnuTtensHbIe
TeXHOJIOTHH B
3a/iauax
MeXaHUKU
>KMIKOCTH U ra3sa:
M.:
DOU3SMATIINT,
2012 (1-4)
O.K.
OBUMHHHMKOBA, M.

20

M. JlanTuHCKas,
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. B. Terepuna. .
I'a3oBbIEe cMecH U
JiByx(a3Hble
Teuenus: CII6.:
HUILI APT, 2022
1)

O.K.
OBUMHHHKOBa, M.
M. JlanTUHCKas,
. B. TerepuHa. .
YucneHHoe
MOZe/IMpOBaHue
ra3oBbIX CMecel U
IByx(a3HbIX
teuenuii: CII6.:
HUII APT, 2022

)
B. 1. BepkyT, B.
M. [JoporeHko,
B. B. KoBTyH. .
HepasHoBecHble
¢usrko-
XUMHUUeCcKue
TMpOLIeCCHI B
TUIeP3BYKOBOI
a’spo/iIMHaMUKe:
M.:
ODHeproaToMHus/ar,
1994 (1-3)
Wroro 1o pasgeny 2 20
Pa3pen 3. TeueHnusi ra3a ¢ YaCTHI[AMH.
K. H. Bosnkos, B.
H. EMesbsaHOB. .
CorpoTuB/ieHHe U TemI00OMeH YacTUI[bI B Ta30BOM MOTOKe. DOpMYyIIbI TeueHus rasa c
Crokca, O3eena, XeHziepcoHa. MaTeMaTrueckye MOZIed AByX(ha3HbIX yactyuamu: M.:
TeueHUW. KOHTUHYa/IBbHBIN MOX0/], TPaeKTOPHBIN noAxoA, kKuHetudeckuii | @U3IMATIIUT,
nogxoz. MeTofb! orucanvst TYpOy/IeHTHBIX TEUEHHH T'a30B3BECH. 2008 (1-4)
BrrunciiirennbHOe MOJieTMPOBaHNe TeUeHHUH Ta3a C YaCTULIAMU. K. H. Bosnkos, B. 20
ITocTpoeHye reoMeTpUUECKOU U CeTOUHOM Mogese. OcobeHHOCTH H. EmMe/bsHOB. .
3a/]aHNs] Haua/IbHBIX ¥ TPAaHUYHBIX YCJIOBUM. XapaKTeprUCTUKI [Byxdasnbie
mucriepcHolt Gasel. Busyam3aiys TedeHus ra3a C YaCTUIIAMH U aHAIN3 TeUeHUst:
TMOTy4eHHbIX pe3ysbraToB. OdopmMiieHre 0TUETA 110 MHAUBULYATbHOMY CII6.BI'TY
3a/JaHHUIO. "BOEHMEX" um.
. ®@. YcruHoBa,
2005 (1-3)
Wrtoro no pa3geny 3 20
13 30924




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE CMECH U IBY X®A3HBIE TEUEHU ST

®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
e 3a/laHUs [/l CAMOCTOSATETbHON PaboThI;
e 3K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckast pabora npoBogutcs B popme Tecta B SMOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTaLysl.

3afaHuA /I CAaMOCTOSATE/THHON PadoThI

B kauecTBe UHAVBUAYAIBHOTO 3a/IaHUS TIPE/IIaraeTcsl BLIMOJHUTE pacyeT 00TeKaHus Tera, rje
rapameTpbl HaberaroIero MoToka U popMa Tejia BeIOMpPAeTCs TI0 BApUAHTaM, COTJIACHO HOMEpPY TIO CITUCKY
rpynnel. CyMcoK 3ajaHuil npuseieH B Y MK qucuunivHel.
1. HeobxozmiMo 71711 MOJIeJTH HleaIbHOTO ra3a MPOBECTH pacyeThl C UCTO/b30BaHUEM /IBYX PA3/TUUHBIX
TPAaHUYHBIX YCIOBUU [Ijist BXO/]a B paCUeTHYIO 00/1acTh.
2. CpaBHUTB pacripefiesieHus] TepMOra30iMHaMUYeCKUX rlapaMeTpOB, TTOJyueHHbIe C UCTI0/b30BaHueM
TPaHUYHBIX YC/IOBUM pa3HbIX TUTIOB.
3. ITpu ucronb3oBanuu I'Y Pressure Inlet mpoBecTH pacyeTsl C UCITO/Ib30BaHUEM PeasibHOTO rasa.
4. Co31ath MoJb30BaTebCKUH (atin /st 6a3bl JAHHBIX C OMTUCAHUEM KYCOUHO-TTMHEMHON 3aBUCHMOCTH
TepMOAUHaMUUeCKUX TlapaMeTpOB ra3a 0T TeMIlepaTryphl.
5. Harmcatb mionp3oBaTesibCkue QyHKIMU AJ1s1 CO3aHUs arllpOKCUMAIIMOHHOHN 3aBUCUMOCTH TJIOTHOCTH,
TeTJI0eMKOCTH U BSI3KOCTU OT TeMIepaTyphl U JaB/ieHrsi MeTOJ0M HauMeHbIIUX KBaapaToB. Vcroib30BaTh 3TU
(atinel a1 pacueTa.
6. CpaBHUTB BCe MOJIyYeHHbIe pe3y/bTaThl
7. IIpoBecTn pacueT 4acTHL] B M0JIe TEUEHUS.

3afanus AJis1 CaMOCTOsITe/TbHOM PaboThl 0QOPMIISIOTCS B BH/le OTUETa O TIPOfieiaHHO# paboTe (TIOSICHUTeTbHOU
3anucku) o 'OCT 2.105-2019, Bxiitoyarolieil TeKCTOBYIO YacTh C (pri31uecKoii MoCTaHOBKOW 3aiauH,
MareMaTh4deCcKol Mojiesibio, 000CHOBaHHEM BBIOOpA UMC/IEHHOTO MeTO/Ia, Pe3y/IbTaTaMy PeLIeH s,
rpacduueckoe n306pakeHre, aHaIM3a MOMyYeHHbIX Pe3y/IbTaToOB 1 BHIBOJOB.

[NosicHuTe TEHAS 3aITHCKa C TeKCTOM, PUCYHKaMU U rpadMKaMy BHITIONHSIETCS B pefjakTtope “Word”.
OryeT 10 MPaKTHUYeCKol paboTe [J0/KeH CofiepyKaTh:

- IOCTAHOBKY 3a/lau, MaTeMaTUuYeCKYy0 MOJ|e/Ib M OCHOBHBIE pacyeTHbIe COOTHOILIEHUS UCIO/b3yeMbIX
METO/IOB pellleHus], KpUTEpUI CXOJUMOCTH;

- CXeMy pacyeTHOH 00/1acTy C XapaKTepPUCTUKAaMU CETKU, KPaeBbIMU M Haua/TbHBIMU Y CTIOBHUSIMH,
peanu30BaHHBIMHU B pelllaeMOM BapHaHTe;

- rpadHrueckoe npe/icTaB/eHye [10JIyYeHHbIX Pe3y/bTaToB;

- cofieprKaHue MCC/Ie[oBaTe/IbCKOT0 3a/laHus, pe3y/bTaThl BBIUMCIATENIBHOIO MOZe/TMPOBAHNS, aHa/u3 U
BBIBOZIBI 110 MPOBEIeHHBIM HCC/IeI0BAHUSM.

[Tpoueaypa 3aluUTh BK/IIOYaeT OTBETHI Ha BOMPOCHI MperofaBaresisi 1o pabore 1 pasgeny kypca. B xoze
3aIIMTBl paboThI CTYAEHTHI JODKHBI TPOJEMOHCTPHPOBATE KY/BTYPY PeU TIPH U3/I0’KeHWH CBOUX MBICTIEH,
JIOTUYHOCTH B MIOCTAHOBKE 1 U3/I0KeHUU MaTepurasia, HeoOX0ArMble Haua/lbHble 3HaHUS 110 CYIeCTBY
o6cy>xjaeMoii TeMbl, yMeHHe OTIpeZieTTh MeCTO UCC/IeZJ0BAHHOTO SIB/IEHUsI B KOHKPETHBIX TeXHHUeCKHX
rporieccax ¥ yCTPOICTBaX, yMeHHe CaMOCTOSTeIbHO MOAUHULIMPOBATh MareMaThuecKe MOZieny U
MporpaMMHBIe CPeZCTBa /i/Is 1iesiell KOHKPeTH3alliy WK PacIiupeHusi 00/1acTH TIPUJIOKEHUsT MOZiesiel,
WCTIOIb30BaHHbBIX B pabore.

Kpurepun ouennBanust. OLieHKa 3aiyThl paboTel BeicTapssiercsi o 100 6aibHOM 1IKasie ¢ y46ToM:

- BBITIOJIHEHHE TIPAKTHUeCKol paboThl B KOMIIbIOTEPHOM Kjacce — 20 6anos,

- BBITIOJIHEHHe 3a/]aHKsI MCCTIefloBaTenbCKoN yacTi pabotsl — 20 6annos,

- ohopmIIeHHE TIOSICHUTETBHOU 3armucKy — 20 6aos,

- 3aI{UTa pe3y/IbTaToOB, OTBETHI HA BOIIPOCHI U MX JIOTHKA, Ky/IbTypa peun — 40 6anos.
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Pabora cunTtaetcsi MpUHATOMN rpu Habope ctyneHToM Gosee 70 6anor. 70-80 6asioB "ymn0BIETBOPUTETBHO",
80-90 - "xopomwo", 90-100 - "oTMuHO".

JK3aMeH

OK3aMeH, BK/IIOUaeT B ceOst ZiBa KOHTPOJILHBIX BOTIPOCA 0 BLIOOPY MpernofiaBaTesis U3 CIHMCKa BOTIPOCOB
I cobeceIoBaHUS 10 pas/iesiaM JAUCIUIIIUHBL.
CrnmcoK BOMpOCOB /i71st cobecejoBaHUs TI0 pa3zesiaM JUCLMIUIMHBI TipejcTaBied B YMK auciunivHb
3HaHWs1, yMeHUS U HaBLIKW CTYIE€HTOB OTpeJesIsiFoTCs C/IeyIOIUM 00pa3om:
- OLIeHK! «OTJIMYHO» 3aCTy>KUBAET CTY/eHT, 00HapyKMBIIMI BCECTOPOHHEe, CUCTeMaTHUeCcKoe U ITyOoKoe
3HaHWe yueOHOro MaTepHasa, yMeHre CBOOOIHO BBITIONHATE 3a/|aHMs, TIPeAyCMOTPEeHHbIe POrPaMMON,
YCBOUBILWK OCHOBHYIO U 3HAKOMBIH C JOMIOJIHUTE/ILHOU JIMTEpaTypor, peKOMeHI0BaHHOW IporpaMMoi. Kak
TPAaBWJIO, OLIeHKAa «OT/IMYHO» BHICTAB/ISIETCS CTYeHTaM, YCBOUBIIIUM B3aMMOCBSI3b OCHOBHBIX TTOHSITUN
JUCLIMIIMHBI B MX 3HAYeHUU AJ1s1 TprobpeTaeMoii mpodeccru, MPOSIBUBLLIMM TBOPYeCKHe CII0COOHOCTH B
TIOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTo Marepuarnia.
- OLIeHKH! «XOPOIIIO» 3aC/Ty>KUBaeT CTyAeHT, 00HapPY>KUBILIMH MO/THOe 3HaHWe Y4eOHOTo MaTepHara, YCIelrHo
BBITIO/THSIIOLUM TTPeyCMOTPeHHbIe B TIPOrpaMMe 3a/laHusl, YCBOUBIIIMM OCHOBHYIO JIUTepaTypy,
PEKOMeH/I0BaHHYIO B Tiporpamme. Kak mpaBuiio, Ol[eHKa «XOPOIIIo» BBICTAB/SETCS CTY/IeHTaM, TIOKa3aBIiM
CUCTeMaTUJYeCKUH XapakTep 3HaHWM 10 JUCLIMTUIUHE U CIIOCOOHBIM K UX CaMOCTOSITETbHOMY TTOTIO/THEHHUIO U
0OHOB/IEHHIO B X0/le la/ibHelIel yueOHOH paboThI U podeccroHaNIbHOM AesITebHOCTH.
- OLIeHKY «yZI0BJ/IETBOPUTEILHO» 3aCTY>KUBAeT CTY/eHT, 0OHapyKUBLLIMM 3HaHWsI OCHOBHOTO yueOHOTro
Marepuasa B o0bemMe, He0OXOUMOM AJIs JanbHelInel yueObl U npefcTosiieii paboTel TI0 CrielaabHOCTH,
CITPABJISIOIINICS C BBITOJTHEHUEM 3a/lJaHHH, ITpeyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIY C 0CHOBHOM
JUTepaTypoi, pekoMeH/J0BaHHOM nporpamMmoii. Kak npaBusio, olleHKa «y[,0B/IeTBOPUTE/ILHO» BbICTAB/ISIETCS
CTy[eHTaM, /IOy CTUBIINM ITOTPELTHOCTH B OTBETe Ha SK3aMeHe U TIPU BBIITOJTHEHNU IK3aMeHallMOHHbIX
3a/laHuUM, HO 006/1a/Ia0IIMM HeOOXO[UMBIMU 3HAHUSIMHM JIJI1 UX YCTPAHEHWUs T10/] PYKOBO/ICTBOM IPero/iaBaTe/isl.
- OLleHKa «HeyI0B/IeTBOPUTE/IbHO» BBICTABISETCS CTYAEHTY, 00Hapy KUBIIeMy TIpo0esibl B 3HAHUSIX OCHOBHOTO
yueOHOro MaTrepuana, oMy CTUBLLIeMY MTPUHLUITHATBHBIE OLIMOKHU B BLITOJHEHUH TIPeyCMOTPEHHBIX
nporpammoti 3a/jannii. Kak mpaBusio, orieHKa «Hey/I0B/IeTBOPUTEIbHO» CTABUTCS CTYZIeHTaM, KOTOphIe He
MOTYT MPO/IO/KUTL 00yUeHNe WK TIPUCTYTUTH K TTPOdeCCHOHANTBHOM [IesITebHOCTH M0 OKOHYaHUM By3a 6e3
JTOTIOJTHUTEJTBHBIX 3aHSATHH 110 COOTBETCTBYIOIEH TUCIUIIIHE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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4 | 7 [Pacpenl.Beezenne s 22| 5 | 3| 2 | 17 | 20 |camocTosTensHOM
AVCI{UIUTHHY.
paboThI
3azaHus AJis
4 7 Paspen 2. MOAE\{I HpoBaHue 45 | 25 7 18 20 40  |camoCTOsSITe/IbHOM
ra3oBbIX CMeCe.
paboThI
3aziaHus AJis
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YacTULIAMH.
paboThI
Bcero 3a 7 cemectp 108 | 51 | 17 34 57 100
Bcero no gucIuinHe 108 | 51 | 17 34 57 100
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Onenounblie MaTrepuasbl no gucuumiude 'A3OBBIE CMECHU U IBY X®PA3HBIE TEUEHUSA
ITIK-1.2 - CnocoGeH paspabambieams ¢puzuueckue u mamemamuyeckue Mooe/au NPoyeccos, a makdice

8bINO/IHAAMDb pacuembl napamempos paﬁouezo npoyecca, mern/1086020 COCMoOsIHUA U Xdpakmepucmuk
dsuzameseti u 3Hep20yCmaHOBOK siemame/ibHbLX annapamoe

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YcTaHOBUTE COOTBETCTBUE MEX/Y YTBEP)KIEHUAMU O XMMUYeCKOM PaBHOBECUH.

1 Kunetuueckoe yCdjioBrE XMMHUUECKOIro paBHOBECHA COCTOUT B TOM, UTO

2 KOHL[EHTpaL]I/IOHHOE ycjioBHe XUMHUUYEeCKOT0 paBHOBECHA COCTOUT B TOM, UTO
3 TepMO,Z[I/IHaMI/I‘—IECKOE yCQjioBHE XMMHUUEeCKOI'0 paBHOBECHA COCTOUT B TOM, UTO
4 YcnoBue MMOABMXXHOCTHU PABHOBECHS COCTOUT B TOM, UTO

a paBHOBeCHe sIB/ISIeTCS JUHAMUYe CKUM, TTpsiMast M 00paTHasi peakL{iK TIPOTEKal0T C PaBHBIMU
CKOPOCTSIMH

0 TIpU MOCTOSIHCTBE BHEIIHUX TTApAaMeTPOB (IaBIeHUs, TeEMIIepaTypbl, 00beMa) paBHOBECHBINM COCTaB
CHUCTEMBI OCTaeTCs TIOCTOSTHHBIM

B COXPaHsIeTCsl MUHUMAJIbHOe TTOCTOSIHHOe 3HaueHue TepMOJUHaMHUeCKOro MoTeHI[1aa
T paBHOBeCHe MOXKET CMellaThCsl IPY M3MeHeHUH MapaMeTPOB CUCTEMBI
[l paBHOBecCHe He MOKeT CMeIl[aTbCs TIPY M3MeHeHUH 1TapaMeTPOB CHCTeMBI

€ COXpaHseTCsl MaKCMMasbHOe ITIOCTOSTHHOe 3HaueHue TepMOZAUHAMHUUeCKOro IToTeHI1asa
Ne 2 TlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/E[0BaTeIbHOCTD

OnuitumTe 1MoC/ej0BaTeNbHOCTh JeHCTBUH TPH pacuyéTe TeueHUH C YaCTUL[AMU B MTaKeTe TIPUKIaJHbIX
TIPOTPaMM.

1 ITocTpoeHHe reoMeTpUUeCKON MOZEIH

2 [TocTpoeHre ceTOYHOIN MOJenu

3 3afilaHue TPaHUYHBIX YCIOBUM

4 PacueT rupora3ofuHaMHueCcKoro Tost TedeHus: Oe3 yuéTa 4acTuL]
5 3ajjaHre TTapaMeTpPOB JUCTIEPCHOM (a3bl

6 MopenupoBaHye IBHXeHHs TBepAbIX YaCTHL]

7 [locTpoeHue IMHUIM TOKA YaCTUL] B TUAPOra30AHaMHAYeCKOM T10J1e TeUeHUst
Ne 3 TIpouMTaiiTe TEKCT M YCTAaHOBUTE ITOC/Ie/JOBAaTeTHHOCTD
OnummTe noc/e0BaTeIbHOCTb JeiCTBUI NPY MTOCTAaHOBKe 3a/lauy B MakeTe MPUK/IaJHbIX IPOTrpamMM.

1 ITocTpoeHre TeoMeTpHUUYeCKOM Mojieniu

2 ITocTpoeHre CeTOUHOH MO/IeU, BIOOP JIMHHI I'PaHMIL] PACUeTHOM 00/1aCTH, Ha3HAUeHWEe UM UMEH [iIst
TOC/IeIyIOIIero 3a/laHus TPAHUUHBIX YCIOBUI

3 3aJjaHMe TPaHUUHBIX YCJIOBUM
4 BrI60p OCHOBHBIX ZOMYIIeHUH ¥ 3aMbIKAIOIMX COOTHOILIEHWH, MoZiesiell CpeJl, UMCIeHHOTO MeToza
5 Mauumanv3anus

6 HpOBEAeHI/Ie BI:-I'»II/ICJIGHI/II‘/’I, HUTEepalJMOHHOE pelleHue 3a4a4n
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7 TloctrporieccuHr, 06paboTKa pe3ysibTaToB, MOCTPOeHHe rpadMKoB U TI0JIel TTapaMeTpOB, BHIUUC/IEHHe
VHTEePBaJIbHBIX XapaKTePUCTHK, COXpPaHeHHe YHC/IOBBIX 3HaUeHHH

Ne 4 TIpouwuTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue 13 niepeuncieHHbIX TUTIOB TPAHUYHBIX YCJIOBHI MOYKHO 3a/IaTh Ha BXOJHOM IPaHMIe pacyeTHOMH
obnacTtu?

1 Velocity Inlet

2 Pressure Inlet

3 Mass Flow Inlet

4 Pressure Outlet

5 Pressure Far-Field
6 Outflow

7 Inlet Vent

8 Outlet Vent

9 Degassing
Ne 5 TIlIpounTaiiTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

Onuimre MoZiesib CPeAbl, UCIIOB3yeMYt0 [Jis 3a/laHUsl TeKyuel cpefbl 1o yMmoauanuio B Ansys Fluent
U eé oTiMure oT Mofesd ideal gas. YkakuTe Tipefiesibl 00/1acTeii MPUMEHUMOCTH STUX MO/esIei.

Ne 6 TIpouuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

,Z[aﬁTe oripeae/ieHre IMOHATHUSA «KPUTHUeCKasd TOUKa» U OIMUIINTEe XapaKTepHOe TepMOAWHaMKuueCKoe
COCTOSIHHE CHUCTEMBI B 9TOM TOUKe.

Ne 7 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YcraHoBUTe CBsA3b MeXK/y COOTHOLIEHUSIMU U UX Ha3BaHUSIMU U (Pr311YeCKHUM CMBICIIOM.

1 C_p(\theta)=1 - \frac{9}{4}\mathrm{sin}"2\theta

2 C_p(\theta)=-\frac{6} {\mathrm{Re} }\left(\frac{a} {r}\right)A2\mathrm{ cos }\theta

3 C_D=\frac{24}{\mathrm{Re}}

4 C_D=\frac{24}{\mathrm{Re} }\left(1+\frac{3} {16 }\mathrm{Re} \right)

A k03¢ UTMEHT JaBeHUs TTPU JABWKEHUH Chephl B MOTOKE H/IeaTbHON KUTKOCTH

b xoadduimenT faBneHys Mpy ABWKEeHUH Chepbl B TIOTOKe BSI3KOW HeCKUMaeMOU JKUAKOCTH
B 3akon Crokca zij1s1 pacueTa ko3 duiiuerTa cornpoTUB/ieHNst Chepbl

I' 3akoH O3eeHa 11 pacueTa Ko3hdHUieHTa COTTPOTHUBIeHHS Chepbl

I ypaBHeHue BaH-gep-Baanbca /i1 pacueTa Ko3QuijeHTa COTpOTUBIEeHUS Chepb

E 3akoH XeHzepcoHa /151 pacueTa Ko QuiieHTa COnpoTUB/eHus! Chepsl

Ne 8 TIpouwTaiiTe TEKCT, BBIOEpUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIVE BBIOOD
oTBeTa

IToxa3zarenb aguabaThel - 3710 ...

1 oTHOIIIEHHEe TEMJIOEMKOCTHU TIPU MOCTOSTHHOM JIaBJIEHUM K TEMJIOEMKOCTH TPU TIOCTOSTHHOM 00heMe
2 OTHOIIIEHHE TEIJIOEMKOCTH TP MOCTOSTHHOM 00beMe K TeIJIOEMKOCTH ITPU TTOCTOSIHHOM JIaB/IeHUH
3 KOHCTaHTa, paBHag 1,4

4 nucKpeTHasl BeJIMUMHa, IpUHMUMaroLas 3Hadenus 1,29; 1,4; 1,67 B 3aBUCMMOCTH OT TeMIleparyphbl rasa
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Ne 9 TIIpounTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHThbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

IByxmnapamerpuueckoe ypaeHeHue coctosiHus \( P=\frac{RT}{V-b}-\frac{a}
{TA{0,5} V\left(V+b\right)} \) Ha3bIBatOT ypaBHEHUEM ...

1 Pepginxa — KBoHra
2 BaH gep Baanbca
3 MenpeneeBa — Kiamneiipona

4 ByccrHecka

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Jucconmanus - 370 ...

1 pacrnaz; MosieKy/ISIDHBIX ra30B Ha 0oJiee POCThIe XUMUUECKHe CoelUHeHus! (aTOMbI), TIPOUCXOASIINN
TIPY TTOBBIIIIEHUU TEMIIEPATYPhI

2 XUMMYeCcKast peakuus HEOGP&TI/IMOFO Ppas3/ioKeHus BellleCTBd, BbI3biBaeMasi €ro HarpeBomM
3 pacriaZi aTOMOB, COCTaBJ/IAIOLUINX I'a3bl, Ha 3JIEKTPOHLI 1 MOHBI

4 nponecc rnmepexoad ra3a B COCTOsAHKE T/1d3MbI

Ne 11 TTIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apTyMEHThI, 000CHOBBIBAOII[HE BLIOOD
OTBETOB

[TaTrkoMITOHEHTHAsI MOJie/Tb BLICOKOTEMITePAaTyPHOTO BO3/lyXa YUMThIBAeT C/IeAyIOlllie KOMITOHEHTHI:
102

2 N2

3NO

40

5N

6 Ar2

7 Ar

8e-

9 NO+

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

CeMUKOMITOHEeHTHast MO/Je/Ib BBICOKOTEMITIEPATYPHOI'O BO34yXa IpeArojiaraet, YTo CMeCb BelleCTB, 13
KOTOPBIX COCTOUT BO34YyX, HE BK/IFOUAET B cebs ...

102
2 N2
3NO
40
5N
6 Ar2

7 Ar
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8 CO2

10 NO+
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