





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:

IICK-2.3 — Crioco6HOCTE K BBITIOTHEHUIO PACUeTOB M KCIIEPUMEHTOB, a Takke O(QOPMIIEHUIO Pe3y/bTaToB
WCCiejoBaHUKA M pa3paboToK MO a’poruzpora3’o[vHaMHMKe M TpolieccaM TeryiooOMeHa [Jisi 3/1eMeHTOB
KOHCTDYKIUH U3/ie/THi aBUAIIMOHHOM U PaKeTHO-KOCMHUEeCKOM TeXHUKU

TTICK-2.4 — CriocoOHOCTB TIPOBOAUTE UCC/IEIOBAHKS TI0 a3POTH/IPOTra30MHAMUKeE U TTPOIeccaM Terioo0MeHa
C WCIONb30BaHWEM COBpPEMEHHBIX HH(OPMALMOHHBIX TEeXHOJIOTHH, TOTOBHOCTh K TMpodecCcuoHanbHOU
5KCIUlyaTaldd COBPEMEHHBIX CPeJiCTB BbIUKMCIUTEILHOIO MO e/TMPOBaHUS

@®opMHPOBaHHMIO KOMIIETEHIUI CITYKUT JJOCTIDKEeHHE CIIeyIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-2.3

3HAHUA:

OCHOBHBbIe (U3MUECKHe CBOWCTBA JKUAKOCTed W Ta3oB, 00MIMe 3aKOHbI W ypaBHEHHWS CTaTHKH,
KWHeMaTMKd Y [UHaMUKH OJKUJKOCTel U Tras3oB, 0cOOeHHOCTH (U3nueckoro M MaTeMaTH4yecKoro
MO/Ie/TUPOBaHMUs OJHOMEPHBIX U TPEXMEePHbIX, [J03BYKOBBIX U CBEPX3BYKOBBIX, JJaMUHAPHBIX U TypOy/IeHTHBIX
TeueHuH KziealbHOW U peaibHOW HeCKUMaeMoUt M CKMMaeMOM >KUJKOCTeH, TeueHUH ¢ JUCTIepCHOHN ¢a30i;

YMeHus:

paccuMThIBaTh TEPMOTHMpOra3ofvHaMHUecKe IMapaMeTpbl MOTOKa >XKMKOCTH (ra3a) MpY BHeIIHeM
00TeKaHWU Tesl ¥ TeUeHWU B KaHanax (Tpy0bax), MPOTOYHBIX YacTsX THAPO-Ta30AUMHaMUYeCKUX MallliH;

HABbIKU:

MaremMaTU4yeckoro ONUCAaHWsl  (PU3MUeCKUX IIPOLieccoB, IIPOTEKAlIMX B JIBUTaTe/qsiX U
SHEProyCTaHOBKaX JieTaTe/IbHbIX arraparoB, 0OpMIeHHsI OTUETOB 110 Hay4YHO-HCC/Ie/|0BaTe/IbCKOI pabore.
IICK-2.4

3HAHUA:

TIPUHLIMITEI IPUMEHeHHs1 (pyHAaMeHTa/lIbHbIX (PU3MUYecKruX 3aKOHOB U COBPEMEHHBIX WUH(OPMAalMOHHBIX
TeXHOJIOTUM B HayKe Y TIpeAMEeTHOM JIeATeIbHOCTH;

YMeHus:

MIPOBOZIUTh pacyeTbl (QU3MKO-XUMUUYECKUX M TepMOJUHaMUUeCKUX CBOMCTB rasa, OL|eHHBaTh
COTIDOTHB/IEHWE ¥ TeIJIOOOMeH UuacTHL] B Tra30BbIX [IOTOKaX C HCIO/IB30BaHHEM COBPeMeHHBIX
BBIUMC/IATE/IBHBIX POrPaMMHBIX KOMITTIEKCOB;

HABbIKU:

MIPOBE/IeHUsT THIIOBBIX PACYéTOB (PU3MKO-XMMMUECKHWX CBOMCTB Tas3a, TepMora3oJuHaMuiecKUx
pacueToB C Y46TOM OCOOEHHOCTell peaslbHBIX Ia30B M Ha/AW4Msl TBEPAbIX UYacTHL] B TOTOKax /s 3ajad
BHeIITHero O0TeKaHWs TeJl W BHYTPEHHMX TeueHHH B 3/7eMeHTax [BUIaTelbHbIX YCTAaHOBOK JIeTaTebHbIX
anraparos.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa TA3OBBIE CMECHU A [IBY XDPA3HBIE TEUEHWS siBnisieTcst AUCLIMILIMHOW YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpaeieHuto 24.03.03 Baaiucmuka u 2udpoaspoouHamuKa.

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
BBICOKOMHTEHCHUBHbLIX ITPOIIECCOB, I'A30JVUH.N TEIVNIOOBMEH
BBICOKOSHT.ITPOIIECCOB.

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

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4YeCKOT0 aHa/Iu3a U MOJIe/TMPOBAHUS, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/IeIOBAHMS B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-5 — CrniocobeH UCIOBb30BaTh COBPEMEHHbIE MTOJIX0/IbI U METO/[bI PeIIeHHs TIPodeCCHOHATBHBIX
3a/1a4 B 00/1aCTH aBUALIMOHHON U PAaKETHO-KOCMHUECKOW TEXHUKU

¢ OIIK-7 — CrniocobeH 06pabaThIBaTh OMBITHBIE JAHHBIE (PU3UUYECKUX U UAC/IEHHBIX KCIIEPUMEHTOB T10
OTIpe/Ie/IEHUI0 a3POIMHAMUUeCKUX U 0a/I/TMCTUUE CKUX XapaKTePUCTUK 00BEKTOB PAKeTHO-KOCMUYECKOM
TEXHUKH

¢ OIIK-8 — CniocobeH pa3pabarbiBaTh a/lTOPUTMBbI M KOMITbIOTEPHBIE TTPOTPAMMBI, IPUTOJHbIE /IS
MPaKTHUeCKOTO IPUMEHEeHUs



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-2.3

TICK-2.4

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




ra3soBbIX
cMeceid.

pacuéty. ATMocdepHBIi BO3yX Kak MPUMep ra3oBoi cMecu. Mogenu
MHOIOKOMITOHEHTHOT'O BEICOKOTEMIIepaTypHOro Bo3ayxa. MogenvpoBaHue
BbICOKOCKOPOCTHOTO JJBIDKEeHUs1 TBePAOro Tesla B arMocdepe 3eM/Iu:
TOCTPOeHre reoMeTpUYeCcKOi U CeTOUHOW Mogesnell AJis1 3aZiaul BHEIlIHeTo
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
MpOrpaMMHBIX KOMIIeKcax. Vcronp30BaHye pe3yabTaToB pacueTa
PaBHOBECHOT'O COCTaBa ra3oBOi CMecH B 3a/ja4ax BHeIIHero o0TekaHus Tell
BBICOKOCKOPOCTHBIM MOTOKOM. MIMIMOpTHpOBaHMe U aHamu3 pe3y/ibTaToB
pacueta. OdopmieHue 0TUéTa 110 UHAUBUYA/ILHOMY 3a/jaHHUIO.

Pasgen 3.
3 |Teuenwus rasac
YaCcTUL[aMH.

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
nozaxo/. MeTozibl ONMvcaHusi TypOy/IEHTHBIX TeUeHWH ra3oB3BecH.
BrrunciuresibHOe MO/IeTMPOBaHKe TeUueHH ra3a ¢ yacTuriamMu. [loctpoeHue
reoMeTpHUeCKOM U ceTouHOM Mozenell. OCobeHHOCTH 3a/laHKst HauaIbHbIX U
IPaHUYHBIX YCAOBUM. XapaKTepyuCTUKU AucriepcHoU (a3bl. Busyanusaius
TeUeHUs rasa C YaCTUI[AMH U aHaJTU3 TIO/TyYeHHbBIX Pe3y/IbTaToB.
OdopmiieHne 0TUéTa MO WHAWBUAYaTbHOMY 3a/IaHUIO.

20

Bcero 3a 7 cemectp

57

4. ®OPMbI KOHTPOJII OCBOEHUSA TNUCLHUIIVINHBI

CEMECTP

HEJE/IM CEMECTPA

2 3/4/ 5| 6 (7/8/9| 10 |11 12|13 |14 15 16

17

7

TekK TP JIP 3ag.CPC | P

YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUECKasi paboTa;
e TekK — BOIpOCHI [/151 TEKYILETO KOHTPOJIS;
o 3aa. CPC — 3a/1aHus [171s1 CAMOCTOSITE/IbHOM paboThI.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:
[IMarHOCTUYeCKasi pabora;

BOIIPOCHI /I/IS TEKYIIIETO KOHTPOJIS;
3a/laHuUs JI711 CAMOCTOSATE/TLHOM PaboThI.

IIpoMeskyTouHasi arTecTamus POBOAXUTCS B popMax:

5K3dMeH.




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.
3. B. H. Ka3un, E. M. ITnucc, A. U. Pycakos. . ®usnueckas xumust. Mocksa: FOpaiit, 2020, s51. pec.
4. T. B. bBenos. . TepmoguHamuka. Mocksa: FOpairt, 2020, 551. pec.
5. K. H. Bosnkos, B. H. EMenbaHOB. . BerunciuTenbHbIe TEXHOJIOTUN B 3a/jauaX MeXaHUKHW XKUJAKOCTH U
rasa. M.: ®U3MATIJINT, 2012, 63 3k3.
6. K. H. Bonkog, B. H. EmMenbsHoB. . TeueHust ra3a c uactutjamu. M.: ®USMATIINUT, 2008, 9 3k3.
7. K. H. Bosnkos, B. H. EmenbsiHOB. . [IByxda3sHbie Teuenusi. CI16.BI'TY "BOEHMEX" um. [I. ©.
YcruHoBa, 2005, 311. pec.

N

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. . Kpatkuii cripaBoyHUK (PM3UKO-XUMUUeCKUX BesuuuH. JI.: Xumust. JIeHUHrp. ota-Hue, 1983, 3 3k3.
5.3. Ilepuognueckue U3gaHusi:

1. EcTecTBeHHbIe U TEXHUUECKHE HAYKU.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. https://urait.ru — I'maBHasi — O6pa3oBare/bHas r1ardopma FOpaiit. /st By30B U CCY30B.;

2. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://e.Jlanbook.com — 3BC JlaHb.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:

1. Texskcnept — HbOpMaLMOHHBIN TIOPTa/ TEXHUYECKOTO peryaupoBaHust: HopMel, mpaBuia, cTaHAapThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;

3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

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. ndopmalirioHHbIe TeXHOIOTUH:

B3anMogelicTBre ¢ obyuaroufumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [J.®. 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.



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
Harpapiienuto 24.03.03 Basaucmuka u 2udpoaspoduHamuxa. JuciuruiiHa peanu3yeTrcs Ha (akynsTere A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2.3 CriocoOHOCTh K BBITIONIHEHHIO pacyeTOB W JKCIIEPUMEHTOB, a TaKKe OGMOPMIIEHUIO pe3y/bTaToB
WCC/e/IOBaHUN M pa3paboTOK MO a3pOruzpora3ofuHaMUKe M MpoljeccaM TermooOMeHa /s 37eMeHTOB
KOHCTPYKLMU U37e/nii aBUAl]MOHHOM U paKeTHO-KOCMUUeCKOM TeXHUKUY;
[TICK-2.4 CriocoGHOCTb TIPOBOAUTEL UCC/IEIOBAHMS TI0 a3POTHAPOra30[iMHaMUKe U TPOL[eCccaM TeIriooOMeHa C
WCII0/Ib30BaHeM COBpeMeHHBIX HH(OPMAlIMOHHBIX TeXHOJOTWM, TOTOBHOCTH K TipodeccroHambHOU
9KCIUTyaTallid COBPEMEHHBIX CPe/ICTB BBIUUC/IUTEBHOTO MOZe/IMPOBaHusl.

CojeprkaHue IUCIUIUTMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MOJE/IMPOBAaHUEM Ta30[UHAMUYECKUX U
TEIIOMacCOOOMEHHBIX TPOLIECCOB B a’POKOCMHUECKOH TEeXHHWKe, TPOTEKAIIUX B YCIOBUSIX BBICOKOM
WHTEeHCHUBHOCTH W B3aUMOBJIMAHUSA (haKTOPOB Pa3MUHOM (hr3uuecKoM MpUpoasl. B Kypce paccMarpuBarOTCs
BOMPOCKI IPUMEHEHUsI Pa3/IMUHBIX MOjie/ieli cpe/i, B TOM UHC/ie MoZie/siell peaibHbIX Ta30B U METO/[0B OMMCAHUS
MHOro(a3HbIX crcTeM. B pamMKax AWUCIUIUIMHBI TIPEAYCMOTPEHO OCBOEHHE COBPEMEHHBIX BBIUMC/IATETbHBIX
MPOrPaMMHBIX CPEe/ICTB U TIPUMEHEHHe TI0/1b30BaTe/ThbCKOT0 TPOrPaMMUPOBAHUS /I/Isi YTOUHEHUSI TPUMEHSIeEMbIX
MoJieJiell U TIOBBIIIIEHWs TOUHOCTH TIPOBEAEHUS BBIUMC/UTEBHBIX 3KCIIEPUMEHTOB U HWMUTAI[UOHHOTO
MO/Ie/TUPOBAHUS TEPMOTa30iMHAMHUe CKUX TPOLIeCCOB.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

Tekyluii KOHTPO/Ib YCIIeBaéMOCTH CTY/J€HTOB IPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE NHTEPBAJIbI B
cnenyrommx ¢popmax:
e MarHocTuyeckas pabora;
*  BOIPOCHI /IJIsl TEKYIIIETO KOHTPOJIS;
e 3a/1aHUA [IJISI CAMOCTOSITe/TbHOM paboThI.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OO6m1as TPyZ0EMKOCTh OCBOEHHUSI [UCHMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpaMMoi JUCIUIJIMHEL
MpelyCMOTPEHbI JIeKIIMOHHBIe 3aHATHS (17 u.), mpaktuueckue 3aHaTtus (34 4.), camocTosTesnbHas pabora
ctyzeHrta (57 4).
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IIpunoxenue 2

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

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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 padoThl

Pexkomenpyemas
JiMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3zgen 1. BBegeHue B AUCLUIIMHY.

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

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

2020 (1-3)

B. B. Caxu=. .
TepMoguHamuKa
SHepreTHueCKUxX

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

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

17

Wroro no pasgeny 1

17

Pa3gen 2. Moae1MpoBaHue ra30BbIX CMECEeH.

OO61ve cBefieHHsI O pPacuéTe CBOMCTB Ta30B. YpaBHEHUs] COCTOSTHUS
peasibHBIX ra30B. PaBHOBECHBIHM COCTAB ra30BOM CMECH U MOJXOAbI 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 Tesa; TI0CKast IByMepHas U 0CeCUMMeTPUYHasi IOCTAaHOBKY;
THIBI TPAHUYHBIX YC/I0BUH. VICIo/b30BaHMe Mo/iesield uieaabHOro U
peanbHOTO Ta3a B BEIUMCUTEILHBIX TIPOTPAMMHBIX KOMTI/IEKCAX.
IMonb3oBarenbcKue (GYHKIMY U 0a3bl JAHHBIX B COBPEMEHHBIX
MPOrpaMMHBIX KOMIUIEKcax. VIcrob30BaHue pe3y/bTaToB pacuera
PaBHOBECHOT'O COCTaBa ra30BO CMECH B 3a/lauax BHEITHEro 00TeKaHus
TeJT BEICOKOCKOPOCTHBIM TIOTOKOM. VIMITOPTHPOBaHUE U aHA/TN3
pe3ynbratoB pacueta. OdopmiieHre 0TuéTa Mo UHAUBUAYATHEHOMY
3a/IaHUIO.

11

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

K. H. Boskos, B.
H. EmMenbsHOB. .
BbruncnuTtensHbIe
TeXHOJIOTHH B
3a/iauax
MeXaHUKUA
>KUJIKOCTH U Ta3a:
M.:
DOU3SMATIINT,
2012 (1-4)

B. [I. bepkyT, B.
M. [lopo1ieHKo,

20

B. B. KoBTyH. .




HepaBHoBecHbIe

(u3smko-
XUMUUeCcKue
TpOLIeCChl B
TUMep3BYKOBOU
aspo/iHaMUKe:
M.:
OHeproaroMHs/ar,
1994 (1-3)
Wroro no pasgeny 2 20
Pa3zgen 3. TeueHus rasa c yacTuLjamu.
K. H. Boskos, B.
H. EmesnbsHOB. .
CoripoTuBieHHe U TenI00OMeH YacTULbI B Ta30BOM TIOTOKe. POpMYJIbI Teuenus rasa c
Crokca, O3eeHa, XeHZiepcoHa. MaTeMaThuecKye Mofienu AByX(asHbIX yacTuLiamu: M.:
TeueHUH. KOHTHMHYaIBbHBIN MOJX0/, TPaeKTOPHBIN oAxoA, KuHetudeckui | @U3MATIIUT,
nozaxo/. MeTozibl OMMcaHusi TypOy/IeHTHBIX TeUeHHH ra3oB3BecH. 2008 (1-4)
BoruncivrenibHOe MOJieIMPOBaHNe TeUeHWH Tra3a C YaCTULIAMU. K. H. Bosikos, B. 20
ITocTpoeHye reoMeTpUUECKOU U ceTOuHOM Mogesnei. OcobeHHOCTH H. EMe/ibsiHOB. .
3a/]laHMs Haua/bHbIX U IPaHUUHBIX YCI0BUM. XapaKTepUCTHUKU [ByxdasHbie
nucriepcHolt gasel. Busyanusaiys TeueHus ra3a C YaCTULIAMH U aHAN3 TeUeHUst:
TOJTyYeHHBIX pe3yabraToB. OdopmieHre oTuéTa 1Mo UHAUBUYATEHOMY CII6.BI'TY
3aJjaHUIO. "BOEHMEX" um.
L. @. YcrrHoBa,
2005 (1-3)
Wrtoro no pasgeny 3 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE CMECH U IBY X®A3HBIE TEUEHU ST

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

e  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;

e 3a/IaHUs JI/Is1 CAMOCTOSATEIbHOM PabOThI;
e 5K3aMeH.

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.

Bonpocs! ans TeKyiero KOHTpoJist
cobeceioBaHue 10 TIPOWIEHHOMY MaTepHaJy, YCTHbIE OTBEThI Ha KOHTPOJIbHBIE BOTIPOCKL. BOMpoChl
npuBesensl B YMK nucivnivgel.

3afaHuA /1A CAMOCTOSATE/THHON PadoThI

B kauecTBe UHAVBUYaIBHOTO 3a/IaHUS TIPE/IIaraeTcsl BLIMOIHUTEL pacyeT 00TeKaHus Tea, rje
napameTpbl HaberaroIero MoToka U ¢popMa Tejia BIOMpPAeTCs 10 BApUAHTaM, COTJIACHO HOMEpY TIO CITUCKY
rpynmbl. CKMCOK 3afjaHuil npuBeZied B Y MK quCLUTIIUHEL
1. Heob6xoaumo /11 MOJIe/IM M/ieaIbHOTO Ta3a MPOBECTH PacyeThl C MCIO0/Ib30BaHHUEM /IBYX Pa3/IMuHbIX
IPaHUYHBIX YC/IOBUH [ijisl BXOAA B pacCyeTHYIO 00/1acCTh.
2. CpaBHUTB pacripefiesieHVst TepMOra3ojMHaMHUyeCcKUX rlapaMeTpoB, TIOyUYeHHbIe C UCI0/b30BaHHEM
TPaHUYHBIX YCIOBUM pa3HbIX TUTIOB.
3. ITpn ucrons3oBannu I'Y Pressure Inlet mpoBecTH pacyeTsl C UCITO/Ib30BaHUEM PeasibHOTO rasa.
4. Co3nath Moyb30BaTeIbCKUH (atin /st 6a3bl JAHHBIX C OMTUCAHUEM KYCOUHO-TTMHEMHON 3aBUCHMOCTH
TepMOJVHaMHUYeCKUX NlapaMeTpoB rasa OT TeMIlepaTyphl.
5. Hamnmcatb nonb3oBaTesibCcKue QyHKIMU /11 CO3[4aHUs allpOKCHMAaliMOHHOM 3aBUCUMOCTH MJIOTHOCTH,
TeTJI0EMKOCTH U BSI3KOCTU OT TeMITepaTyphl U JaB/ieHHsi MeTO[0OM HauMeHbBIIIUX KBaapaToB. Vcrio/ib30BaTh 3TU
(atinel a1 pacueTa.
6. CpaBHHUTH BCe I0JIy4YeHHbIe pe3yJbTaThl
7. IlpoBecTy pacueT 4yacCTHL] B [10/1e TeUeHUs.

3afanus AJ1s1 CaMOCTOsITe/TbHOM PaboThl 0QOPMIISIIOTCS B BH/le OTUETa O TIPOAielaHHo# paboTe (TIOSICHUTeTbHOU
3arcku) o F'OCT 2.105-2019, Bk/touatolieit TeKCTOBYIO YacTh C (pr3uueCKoit oCTaHOBKOM 3a/iauu,
MareMaTh4decKol Mojiesibio, 060CHOBaHHEM BbIOOpPA UMC/IEHHOTO METO/Ia, Pe3y/IbTaTaMy PeLIeHus,
rpaduueckoe n300pakeHNe, aHaIN3a IMOMYYeHHBIX Pe3y/IbTaToB U BLIBOJOB.

[NosicHyTeNIbHAS 3aMKCKa C TEKCTOM, PUCYHKaMH Y rpadMKaMy BBITIOHSETCS B pefjakTope “Word”.
OTuet 1o npakTHUeckol paboTe JO/KEeH CO/epKaTh:

- IOCTAHOBKY 3a/lau, MaTeMaTUuyeCKy0 MOJe/Ib M OCHOBHBIE pacyeTHbIe COOTHOILIEHUS UCIOb3YeMbIX
METO/IOB pellieHUs], KpUTepuil CXOAUMOCTH;

- CXeMy pacyeTHOH 00/1aCTy € XapaKTepPUCTUKAaMU CETKU, KPaeBbIMU M Haua/TbHBIMU Y CTIOBUSIMH,
peanu30BaHHbIMU B pellaeMOM BapUaHTe;

- rpadryeckoe Mpe/CTaB/eHue TI0yUeHHbIX Pe3y/IbTaToB,;

- coflep>KaHUe UCCeloBaTe/IbCKOro 3a/jaHusl, pe3y/ibTaThl BBIYMC/IMTETbHOTO MO/Je/IMPOBAHMUS, aHaIu3 U
BBIBOZIbI 110 MPOBEJIEHHBIM HCCIIe0BaHUSIM.

[Tpoueaypa 3alUThl BK/IIOYaeT OTBETHI Ha BOMPOCHI MperofiaBaresisi 1o pabore 1 pasgeny kypca. B xoze
3aIIMThl paboThI CTYAEHTHI JODKHBI TPOJIeMOHCTPHPOBATE KY/BTYPY PeU TIPH U3/I0’KEHWH CBOUX MBICTTEH,
JIOTUYHOCTH B ITOCTAaHOBKE W U3/I0KEHWH Marepuasa, HeoO0XoAuMble HaualbHble 3HAHUS TI0 CYIeCTBY
obcy>xiaeMoli TeMbI, yMEHHE OTPe/Ie/TUTh MECTO UCC/IeIOBAHHOTO SIBIEHUS B KOHKPETHBIX TEXHUUECKUX
TMpoljeccax ¥ yCTPOUCTBaX, yMeHHMe CaMOCTOATeTbHO MOJU(HUIIMPOBATh MaTeMaTUueCKHUe MO/Ied U
MporpaMMHbIe CPeZCTBa /i/Is 1ie/iell KOHKPeTH3aliy WK PacIiupeHus 00/1acTi IPUIOXKEHUsT MOJiesiel,
WCTIO/Ib30BaHHbBIX B pabore.

Kpurepun ouenrBanust. OlieHKa 3aiyThl paboTel BeicTap/sieTcst o 100 6anibHOM 1Kasie ¢ yIEToM:
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- BBIMTOJTHEHHUE TIPAKTHUECKOU PaboThI B KOMITLIOTEPHOM Kiacce — 20 6arios,

- BBIMOJTHEHHE 3a/IaHUs UCC/Ie[0BaTeIbCKOH uacTH pabotsl — 20 6as11oB,

- oopmyIeHHE TIOSCHUTE/TbHOM 3armucku — 20 6asuios,

- 3aII{UTa pe3y/IbTaToOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/IbTypa peurt — 40 6aiios.

PaboTa cuuTaeTcs IPUHATOM ITpy Habope ctyaeHToM Gosee 70 6asnoB. 70-80 6a/ioB "yI0B/I€TBOPUTEIBHO",
80-90 - "xopomo", 90-100 - "oTaMyHO".

JK3aMeH

OO0yuaroIuiicss UMeeT MpaBo Ha MoJyueHue MUHUMA/TbHOM TIOI0KUTE/TbHOM OLIEHKHU MPH YCIOBUU
YCIIEIIHOI'0 MPOXO0XKAE€HHUS TeKYIL[er0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe AMarHOCTHUECKOH paboThl B
COOTBETCTBUH C rpaduKoM paszena 4.
Wcnonb3ytroTes [Be GOPMEI MTO/TyueHHs SK3aMeHaI[MOHHOMN OL[eHKH:

1. ITo pe3ynbTaTaM BbIITOJIHEHNS KOHTPOJIbHBIX MEpPOTIPUATHI B CeMeCTpe

[1pu cBOeBpeMeHHOM BBITIOJIHEHUM KOHTPOJIbHBIX MepOTIPUATHH, MpeyCMOTPeHHbIX riporpaMMoit YMK
JUCLIMIUIVHBL, B TeueHHe CeMeCTpa, CTYJeHT MO)KeT I10/IyYMTh UTOTOBYIO OLIeHKY Kak cpefjHeapu(MeTHUYeCKyto
T10 TI0/TyYeHHBIM B CEMeCTpe.

2. 1o pe3ynbTaraM BBITIOJTHEHUS] UTOTOBOTO TECTa, COCTOSLLET0 U3 24 BOIIPOCOB

[1pu BbBITIO/THEHUH BCeX KOHTPOJILHBIX MEPOITPUSTUM, TTPe/lyCMOTPeHHbIX MporpaMMoit Y MK AUCLUIIIMHGL, AJ1s
BLIBE/IEHUS] UTOTOBOM OLIEHKU MOXKET OBbITh MTPOBE/IeH 3aueT B (hOpMe TeCTUPOBaHUsA. BOMpOCH! [i/1st TpOBeIeHUs
TeopeTUUeCKOro 3auera npejcrasiieHbl B Y MK nucLurinHel.

[pu nipoBeileHNM 3adeTa B JOpMe TeCTUPOBAHUs, yCTaHABIMBAETCSI COOTBETCTBUE KOMUUYECTBA TTPaBUMBHBIX
OTBETOB U UTOTOBOW OLIEHKU:

- MeHee 60 % - He 3aUTeHO;

- ot 60 10 80 % mMpaBUJILHBIX OTBETOB — YZIOB/IETBOPUTEJIBHO;

-oT 81 10 90 % npaBU/IbHBIX OTBETOB — XOPOLLIO;

- oT 91 g0 100 % npaBUIBHBIX OTBETOB — OTJIMYHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bonpocs! ans
4 | 7 P;i“‘:; 111}1 ﬁ“ene““e B 22| 5 | 3| 2 |17 |2 | 20 TeKyILIero
AucH y- KOHTPOJISA
3azaHus AJis
4 |7 f::;‘;; ’f'x‘;’g}i‘"p"“a"“e 45 | 25 | 7 | 18 | 20 | 40 | 40 |camocrosrensHoi
) paboThi
3aziaHus AJis
4 |7 z:iﬂ;" :l'wze“e“"” rasac 41 | 21| 7 | 14 | 20 | 40 | 40 |camocrosTensHoOi
tami. paboThI
Bcero 3a 7 cemecTp 108 | 51 17 34 57 | 100 | 100
Bcero no gucuinHe 108 | 51 | 17 34 57 | 100 | 100
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