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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
rog, Habopa rpynrbl: 2024

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:

TICK-1.2 — criocoO6HOCTh pa3pabaThiBaTh (hHU3UUeCKHe U MaTeMaTUUeCKHe MO/Ie/H MPOLeCCOB, TIPOTEKAOIIIX
B JIBUrare/six U SHeproyCTaHOBKaXx JieTaTe/IbHbIX arrapaToB

ITCK-1.4 — croco6HOCTb MPOBOIUTH aHA/IU3 TETUIOBBIX U ra30/IMHAMUYeCKHX MPOIECCOB C UCIIO/h30BaHUEM
COBPEMEHHBbIX HH(OPMALIMOHHBIX TEeXHOJOTUM, TOTOBHOCTh K TpodecCUOHaNbHOW  3SKCILTyaTaluu
COBPEMEHHBIX CPeJCTB BEIUYMCUTEIBHOTO MOJE/TMPOBaHUS

®OpPMHUPOBAHUIO KOMITETEHLIUH CTY)KUT JOCTI)KEHHE CIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1.2

3HAHUA:

TIPUHIIMITEI TIPUMEHeHUsT (PyHaMeHTaIbHbLIX (DU3UUeCKHUX 3aKOHOB M COBPEMEHHBIX WH(OPMAIMOHHBIX
TeXHOJIOTHH B HayKe U MpeJMeTHOH AeaTe/bHOCTH; TpeboBaHus K odopmiaeHnio ECK/] 1 0TUETOB 10 HayuyHO-
HCC/IeloBaTeIbCKUM paboTam;

YMeHUs1:

MPOBO/IUTh pacueTbl (QU3NKO-XUMHUECKMX MW TEePMOJUHAMHUECKUX CBOWCTB Tras3a, OI|eHHUBaTh
COTIPOTHBJIEHUE M TEMJI00OMEH UaCTHI] B Ta30BbIX MIOTOKAX, aHATU3UPOBATh TIO/TyUEHHbIE Pe3Y/IbTaThl;

HABbIKU:

MPOBEJEHNsT THUIOBBIX PACUéTOB (PU3MKO-XMUMUUECKUX CBOWCTB Ta3a, TepMOra3oJuHaMuueCKUX
pacueToB C y4éToM 0COGEHHOCTeH peaslbHBIX ra30B W HAMUUWS TBEPABLIX YACTHI] B TOTOKAx /s 3ajau
BHEIIIHEr0 OOTeKaHWs Tel W BHYTPEHHUX TEUEHWM B 3/IeMEHTaX JBHraTe/bHbIX YCTAaHOBOK JIeTaTe/IbHbIX
arraparos; oOpM/IeHHsI OTUeTa O MPOoJIeIaHHOM pabore.

IICK-1.4

3HAHUA:

06/1acTH TIpUMEHEHHs] COBPEMEHHBIX IMaKeTOB TSDKEIOTo K/aacca [jis pellieHus MPaKTHUeCKUX 3a7ad,
COBpeMeHHbIe 00BeKTHO-OPUEHTHPOBAHHbIE TEXHO/OTHH B 06paboTKe MH(MOpPMAI[MK W HayUHO-TEXHUUE CKUX
pacuérax;

YMeHuUsi:

WCTO/Ib30BaTh ~MaTeMaTWUeCcKWd —ammapaT W WH(OpPMAlMOHHbIE TEXHOJOTMH TpU  U3yUeHUH
€CTEeCTBeHHOHAYUHbBIX AUCIUIIMH, CTPOUTh MaTeMaTUyeCcKue MOJend (pU3NUeCKUX SBAEHUH U XUMUYeCKUX
MPOLIeCCOB;

HABbIKU:

MIPUMEHEHMsI TIPOrPaMMHBIX CPEJCTB BBIUMC/MTEBHOTO MOJE/NMPOBAaHUS U HHGOPMALIMOHHBIX
TeXHOJIOTUH [IJIs1 PelleH)s TIPaKTHUeCKHUX 3a/1au.



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
BbICOKOMHTEHCHBHbBIX ITPOIIECCOB, I'A30AVUHAMUKA n TEIVNIOOBMEH
BBICOKOJHTAJIBIIMWUHBIX ITPOINECCOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHusl, TeOPETUYECKOTO 1 SKCIIePUMEeHTaIbHOIO UCC/Ie/JOBaHHS B
rpoeccroHanBHON JesiTeIbHOCTH

e OIIK-5 — CriocobeH MCIo/b30BaTh COBPeMeHHbIe TIOX0/[bl K MEeTO/[bI pellieHust IPo¢eCCHOHATbHBIX
3a71au B 00/1aCTH aBUALIMOHHOM M PaKeTHO-KOCMHUECKON TeXHUKU

¢ OIIK-6 — CriocobeH aHa/lM3MPOBAaTh, CHCTEMaTU3UPOBaTh U 0000611aTh MH(OPMAIHIO 0 COBPEMEHHOM
COCTOSIHMU U TIepCIIeKTUBAX pa3BUTHS OTPac/y JBUraTeeCcTpPOeHHs U SHepreTHYeCKOM TeXHUKH

¢ OIIK-8 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTOHbIE /IS
NIPaKTUUeCKOro NIpUMeHeHHs!

¢ TICK-1.4 — CrniocobeH MpoBOJUTEL aHAINW3 TEIUIOBBIX U I'a30IMHAMHUECKHX MTPOLIECCOB C
HCII0/Ib30BaHUEM COBPEMEHHbBIX MH(POPMALIMOHHBIX TEXHOJIOTUH, TOTOBHOCTD K Ipo(heCCUOHaTbHOM
3KCIUTyaTalii COBPEMEHHBIX CPEe/ICTB BBIUMC/IUTELHOTO MOZAETUPOBaHHS



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

pabora cryjeHToB

BCEI'O
3aHATHSA

Jlekuuu
CamocrosiTenibHast

IIpakTHyeckune

TICK-1.2

TICK-1.4

WeanbHbIX ra3oB.

Pazpen 1. Beegenue B qucuuninHy. OCHOBHbIE ypaBHEHHS TePMOZUHAMUKU.
Mo/enb TepMHYECKH COBepILIeHHOro rasa. dusnueckue napamerpsl rasa. Cmecu

22

LS

Paspen 2. MojielMpoBan#e ra3oBbix cmeceid. OG1iie CBesieHNst O pacuéTe CBOKMCTB
ras’oB. YpaBHeHHsI COCTOSIHHS PeaslbHbIX Ia30B. PaBHOBeCHbII COCTaB ra30BOii cMecH
U TIOZIXO/iBI K ero pacuéTy. ATMochepHbIi BO3[yX Kak IpUMep ra30Boi CMeCH.
Mo/zie/11 MHOTOKOMITOHEHTHOT'O BBICOKOTEMIIepaTypHOro BO3AyXa.

45 25 18 20 40

40

Pazpen 3. TeueHus

ra3oBoM roToke. @opmyiel Ctokca, O3eeHa, XeHjepcoHa. MaremaThyecKyie MOZie/Ii
/iByx(a3HbIX TeueHHH. KOHTHHYa/IbHBINA MOJX0Z, TPAaeKTOPHbIN MOJXO/,
KHHeTHYeCKuUi nogxof. MeToapl onucaHust TypOy/IeHTHbIX TeUeHHi ra30B3BecH.

rasa c yacturiamu. CornpoTHB/IEHHE U TEIIO0OMEH YacTHLIbI B

41 21 14 20 40

40

Bcero 3a 7 cemecTp 108 51 17 34 57 100

100

Bcero no AucuuniMHe 108 51 17 34 57 100

100

3.2. AyATOPHBII NPAaKTUKYM

Homep u
HauMeHOBaHHue
pa3jena
JUCHMILIUHBI

Tema MNPAKTHYECKOI'0 3dHATUA

Oo0nemMm,

ayp.
JacoB

Pasgen 1.
Brenenue B
JUACLIUTUIAHY.

PacyéT mapaMeTpoB TepMUYECKH COBEPILIEHHOTO Ta3a U ra30BbIX CMeCel.

Pazgen 2.
MopenupoBaHue
rasoBbIX

cMecei.

MozenupoBaHie BbICOKOCKOPOCTHOI'O JIBI)KEeHUsI TBEPAOro Tesla B
arMoc(epe 3eMsiu: IOCTPOEHHE TeOMETPUUECKON M CETOUHOM Mozesiel Asist
3a7laudl BHeIIHero 00TeKaH!sI TeJla; MI0CKasi IByMepHasi 1
0oCecMMMeTpUYHas MOCTAaHOBKH; TUIIbI TPaHUUHBIX YCIOBHUM.

Wcnonb3oBaHue MOAEHEﬁ HJea/ibHOI'O U peasibHOT'0 ra3a B BBIYUC/IUTE/IbHBIX
MpOrpdMMHBIX KOMITJIEKCAaX.

[Tonb3oBaresibcKre QYHKIWH 1 6a3bl JAHHBIX B COBPEMEHHBIX
MIpOrpaMMHBIX KOMIUIeKcax. Vcronp30BaHe pe3y/bTaToB pacyera
PaBHOBECHOT'O COCTaBa ra30BOM CMeCH B 3aflauax BHeLTHero o0TeKaHusi Tesn
BBICOKOCKOPOCTHBIM MTOTOKOM. VIMIOPTHpPOBaHMe U aHaIu3 pe3y/ibTaToB
pacuera.

Pazgen 3.
Teuenus raza c

YaCTuliaMH.

BeruncnureibHOE MO/Ie/TMPOBaHKe TEUEHHH ra3a C yacTuriaMu. [loctpoeHue
reoMeTpUUeCKON U CeTOUHOM Mogenneil. OcoGeHHOCTH 3a/laHus HauaTbHbBIX U
TPAHUYHBIX YCIOBUM. XapaKTePUCTUKH JUCTIEPCHOH (a3bl.

10

Bu3yanu3aius TeueHus1 ra3a C 4aCTUL[AMU U aHAJTU3 MTOJTyYeHHBIX
pe3y/bTaToB.

Bcero 3a 7 cemectp

34

3.3. CamocrosnTenbHas padora crygenta (CPC)

Homep u
HauMeHOBaHHUe
pa3jena
JUCHMILIUHBI

Copaep)xaHue y4e0HOro 3a/JaHUs

Oo0neMm,
4acoB

Paspgen 1.
Brenenue B
JUCLIUTIAHY.

OcHOBHEIE YPaBHEHHWS TEPMOAVHAMUKU. Pacuér ImapaMeTpOB TepMUUECKU
COBEPIIEHHOrI'0 I'a3a ¥ ra30BbIX cMeceit.

17

Pasgen 2.
MogenvupoBanue

OO61ue cBefieHUst O pacuéTe CBONCTB Ta30B. YPaBHEHUS] COCTOSHHUS
peasibHBIX ra3oB. PaBHOBeCHBIN COCTaB ra3oBoOi CMeCH U MOJXOABI K ero

6

20

23115




rasoBbIX pacuéty. ATMocepHbI BO3AyX Kak IIpUMep rasoBoil cmecu. Mozenu
CMecei. MHOTOKOMITOHEHTHOTO BBICOKOTEMIIepaTypHOro Bo3zayxa. MogenpoBaHue
BBICOKOCKOPOCTHOTO JIBVKEHHSI TBEPZAOTO Tesia B armocdepe 3emiu:
MOCTPOEeHNEe TeOMeTPUYeCKOW Y CeTOUHON MoZesneld /171 3aZiauy BHEIITHETO
obTeKkaHus Tesa; MI0CKast IByMepHasi ¥ 0CeCUMMeTPUYHasi [I0CTaHOBKY;
TUIbI PaHUYHBIX YC/I0BUH. Vcriob30BaHUe Mogienel HieaabHOro U
peasibHOTO rasa B BEIUMC/IUTE/IBHBIX TIPOrPaMMHBIX KOMIL/IEKCAX.
[Tosb30BaTeibcKre QYHKIWH U 6a3bl JAHHBIX B COBPEMEHHBIX
MpPOrpaMMHBIX KOMIUIeKcax. Vcronp30BaHue pe3y/bTaToB pacyera
PaBHOBECHOTO COCTaBa ra3o0BOM CMeCH B 3ajlauax BHeLTHero o0TeKaHust Tes
BBICOKOCKOPOCTHBIM MTOTOKOM. VIMITOPTUPOBaHYe U aHaiu3 Pe3y/IbTaToB
pacueta. OdopmieHue 0TUéTa 110 UHAUBUYA/ILHOMY 3a/jaHHUIO.

ComnpoTUB/IEeHHE U TETVIOOOMEH YaCTHILIbI B Ta30BOM MOTOKe. DOpMY/IbI
Crokca, O3eeHa, XeHiepcoHa. MaTeMaTHuecKrie Mofiesid AByx(a3HbIx
TeueHn. KOHTHHYa/ILHBIN MTOIX0/I, TPAeKTOPHBIM MOAXO0/, KUHEeTHYe CKUM

Pasgen 3. nozaxo/. MeTozibl ONMvcaHusi TypOy/IEHTHBIX TeUeHWH ra3oB3BecH.
3 |Teuenusrasa c |BeluncaurenbHOe MOZeMpOBaHMe TeueHUH rasa ¢ yactuiamu. Iloctpoenue| 20
YaCTULIAMU. reoMeTpUYeCKOU M CeTOUHOM Mogeneil. OcoOeHHOCTH 3ailaHusl Haua/lbHbIX U

IPaHUYHBIX YCAOBUM. XapaKTepyuCTUKU AucriepcHoU (a3bl. Busyanusaius
TeueHHs rasa C YaCTUL[AMH U aHAJTN3 TT0JTyUeHHBIX Pe3y/LTaToB.
OdopmiieHne 0TUéTa MO WHAWBUAYaTbHOMY 3a/IaHUIO.

Bcero 3a 7 cemectp 57

4. ®OPMbI KOHTPOJII OCBOEHUSA TNUCLHUIIVINHBI

CEMECTP HEJIE/TA CEMECTPA
1/2/3]4]5] 6 [7[8[9] 10 [11[12]13] 14 15 16 | 17
7 TP JIP 3aa. CPC JIP

YcnoBHBIE 0003HAUEHUS:
e [IP — aparHOCTHUECKasi paboTa;
e 3aa. CPC — 3a1aHus /151 CAaMOCTOSIT/IbHOM paboThI.

TeKyluii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e 3aJIaHUA [JI1 CAMOCTOSITE/TBHOU PabOThI.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B CbOpMaXI
® DJK3dMeH.

7 23115



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.: ®U3MATIJINT, 2012, 63 3k3.

6. K. H. Bonkos, B. H. EmenbsHoB. . [IByxdasnsie Teuerus. CI16.5T'TY "BOEHMEX" um. 1. ®.
Ycrtunoga, 2005, 3. pec.

. K. H. Bonkog, B. H. EmenbsaHoB. . Teuenus rasa c uactuijamu. M.: ®U3MATIINT, 2008, 9 3k3.

. O. K. OpuunnuKoBa, M. M. JlanrtuHckasi, 1. B. Terepuna. . ['a30Bbie cMecu U ByX(a3Hble TeUeHus.
CITI6.: HULI APT, 2022, 351. pec.

N

[S2 IF SN OV]

o 3

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:

1. . Kpatkuii cipaBOYHUK (PH3UKO-XUMHAYECKUX BeMWuMH. JI.: Xumus. JIeHuHrp. ota-Hue, 1983, 3 3k3.
2. O. K. OBunHHUKOBa, M. M. JlantuHckas, U. B. Tetepuna. . UncieHHOe MOZieIMPOBaHKE Ta30BbIX
cMmeced u aAByxdasHbix Teuenud. CI16.: HULTL APT, 2022, 1 3ks.

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. Open Office;

6. WPS 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;
. Open Office;

. WPS 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:
IICK-1.2 criocobHOCTh pa3pabarbiBaTh (GH3HMUECKHe M MaTeMaThuyecKue MOJe/IN IIPOLieCCOB, MPOTEKAIIIUX B
JIBUTaTeJISIX U SHEeProyCTaHOBKAaX JieTaTe/IbHbIX arraparos;
[TICK-1.4 criocoGHOCTh TIPOBOAMTL aHAM3 TEIVIOBBIX U Ta30[JMHAMUYECKHUX IPOIECCOB C UCIOh30BaHUEM
COBpPeMEHHbIX MH(GOPMAl[MOHHLIX  TEXHOJIOTHUM, TOTOBHOCTb K TpodecCUOHalbHON  3KCIUTyaTal[uu
COBPEMEHHBIX CPeJCTB BBIYMCIUTENIBHOTO MOZAEIUPOBaHHS.

CopepkaHue [WCLMIUIMHBI OXBaThIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C MOZE/IMPOBaHUEM ra30HAMUUYECKUX U
TEeIyIOMacCOOOMEHHBIX TIPOLIECCOB B a3pPOKOCMHYECKON TeXHUKe, TPOTEKalL[UX B YCIOBHUSX BBICOKOH
VHTEHCHBHOCTU U B3aUMOB/MsIHHUS (PAaKTOPOB pa3/MuHON (u3nueckod Mpupojbl. B Kypce paccMmarpuBaroTcst
BOTIPOCHI TIPUMEHeHHs1 Pa3/InUHbIX MO/esiell cpefl, B TOM UHC/ie MOfiesiell peasibHbIX Ta30B U METOZOB OMHMCaHUs
MHOroasHbeIX cucteM. B pamMKax AWCILUIUIMHBI TIPEAYCMOTPEHO OCBOEHUE COBPEMEHHBIX BBIUMCIUTEIbHBIX
TPOTPaMMHBIX CPE/ICTB U IPUMeHEeHHe I10/1b30BaTeIbCKOT0 TTPOrPAMMUPOBAHUS /11 YTOUHEHUS TIPUMeHsIeMbIX
MojieJiell Y TIOBBIIIIEHWsT TOUHOCTH TIPOBEAEHUS BBIUMC/IUTEIBHBIX 3KCIIEPUMEHTOB U HWMUTAIL[MOHHOTO
MOJe/IMPOBaHMs TepMOra3ofuHaMHU4yeCK1X MpOLeCCOB.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
e 3a/laHUs [/l CAMOCTOSTe/IbHON PabOTHhI.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTa
crygenra (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.

HaumeHoBasHe paGoTst Pexkomenpyemas | TpypoeMKoOCTB,
JiMTeparypa yac.
Pa3zgen 1. BBegeHue B AUCLUIIMHY.
B. B. CaxuH. .
TepMmopuHamMyka
SHepreThye CKUX
CUCTEM:
CII6.BI'TY
"BOEHMEX" um.
O. ®. YcruHOBa,
2005 (1-4)
. . Kpatkuii
OcHOBHbIe ypaBHeHUs TepPMO/MHAMHUKH. Pacuét napameTpoB TepMuUeCcKu CTIpaBOUHHK 17
COBEpLLIEHHOr0 ra3a U ra3oBbIX CMeCeH.
¢bu3smko-
XUMUYECKUX
BesinuuH: J1.:
Xumusi. JIeHUHrp.
ota-Hue, 1983 (1)
I'. B. benos. .
TepmoauHaMuKa:
Mockaa: FOpaiir,
2020 (1-3)
Wrtoro no pasgeny 1 17
Pa3pen 2. MopaenupoBaHue ra3oBbIX CMeCei.
OO01e cBeIeHUs O PacuéTe CBOMCTB ra30B. YpaBHEHUsI COCTOSTHUS O.K. 20
peasibHBIX ra3oB. PaBHOBeCHBIM COCTaB ra3oBOil CMecH U NMoAXoAbl K ero | OBUMHHUKOBA, M.
pacuéty. AtMocdhepHbIN BO3AYX KaK TIpUMep ra30Boii cMecu. Mogenu M. JlanTUHCKas,
MHOI'OKOMITOHEHTHOT'O BBICOKOTEMITIepaTypHOro Bo3ayxa. Mogenvposanue | 1. B. TerepuHa. .
BBICOKOCKOPOCTHOTO JIBV>KEHUSI TBEP/IOTO Tejla B aTMochepe 3eMTu: YucneHHoe
TOCTPOeHHe TeOMeTPpUYeCKOW U CeTOUHOM MoJesield [Jisl 3a/laud BHEIIHero | Mofe/JupoBaHue
00TeKaHUs TeJla; TUIOCKast AByMepHasi 1 0CeCUMMeTPHUYHasi IOCTaHOBKY;  |Ta30BBIX CMecel U
THUITbI TPAHUYHBIX YCI0BUM. Vcriosib30BaHue Mojiesieli ueasbHOTO U JByx(a3HbIX
peasibHOro ras3a B BbIYMC/IMTEBHBIX IPOrPAMMHBIX KOMIL/IEKCaXx. teuenuit: CII6.:
IMonb3oBarenbcKue GYHKIMY U 0a3bl JAHHBIX B COBPEMEHHBIX HUWILI APT, 2022
MpOorpaMMHBIX KOMILIeKcax. VIcronb30BaHre pe3y/bTaToB pacueTa @8]
PaBHOBECHOT'O COCTaBa ra30BOM CMeCH B 3a/jauax BHEIIHEero 00TeKaHus B. H. Kasun, E.
TeJl BbICOKOCKOPOCTHBIM ITOTOKOM. VIMIIOpTUpOBaHUe U aHaIu3 M. Ilnucc, A. 1.
pe3ynbTatoB pacyeta. OgopmeHre 0TYETa M0 UHAUBUAYATEHOMY Pycakos. .
3aJlaHUI0. dusnyeckas
xumus: Mocksa:
FOpaitr, 2020 (1-
3)
K. H. Bosikos, B.
H. EmesnbsHOB. .
12 23115



BrruncnuresnbHbIe
TEeXHOJIOTUU B
3azauax
MeXaHUKU
JKAJKOCTH U rasa:
M.:
OU3MATIINT,
2012 (1-4)

B. [I. bepkyT, B.
M. [lopo1ieHko,
B. B. KoBTyH. .
HepaBHoBecHbIe
(bu13MKo-
XUMUUeCcKue
TpOLIeCChI B
TUIeP3BYKOBOI
a’pojiiHaMUKe:
M.:
ODHeproaToMm13/iar,
1994 (1-3)
O.K.
OBUMHHHKOBA, M.
M. JIanTUHCKas,
N. B. TerepuHa. .
I'azoBble cvecu u
nByxdasHbie
teuenust: CII6.:
HUII APT, 2022

©)
Wroro 1o pasgeny 2 20
Paspen 3. TeueHus rasza ¢ YyacTULIAMHU.
K. H. Bosnkos, B.
H. EMesbsaHOB. .
CorpoTuB/ieHHe U TemI00OMeH YacTUI[bI B Ta30BOM MOTOKe. DOpMYyIIbI [Byxdasnbie
Crokca, O3eeHa, XeHZepcoHa. MareMaTiuecKie Mofeny AByx(a3HbIX TeUeHus:
TeueHUW. KOHTUHYa/IbHBIN MOX0/I, TPAeKTOPHBIN MOAX0A, KUHeTHYe CKUN CII6.FI'TY
nogxoz. MeTofb! orucanvst TYpOy/IeHTHBIX TEUEHHH T'a30B3BECH. "BOEHMEX" um.
BrrunciiirennbHOe MOJieTMPOBaHNe TeUeHHUH Ta3a C YaCTULIAMU. L. ®@. YcTrHOBa, 20
ITocTpoeHye reoMeTpUUECKOU U CeTOUHOM Mogese. OcobeHHOCTH 2005 (1-3)
3a/]aHNs] Haua/IbHBIX ¥ TPAaHUYHBIX YCJIOBUM. XapaKTeprUCTUKI K. H. Bosnkos, B.
gucriepcHoi (asel. Busyanusanys TedeHus ra3a ¢ YacTHLIAaMH M aHa/IH3 H. EmenbsHOB. .
TMOTy4eHHbIX pe3ysbraToB. OdopmMiieHre 0TUETA 110 MHAUBULYATbHOMY Teuenus rasa c
3a/laHuUI0. vacTuriamu: M.:
OUSMATIINT,
2008 (1-4)
Wrtoro no pa3geny 3 20
13 23115
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE CMECH U IBY X®A3HBIE TEUEHU ST



