degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: JluHamMMKa pa3pexeHHBIX I'a30B
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kagenpa adpou3NIeCKOil MEXaHUKU U YIIPABJICHUS JIBH)KCHHEM

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: A.H. Kpsbuios, kaua. ¢pu3.-mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpy a3podu3nueckoil MEXaHUKH U yripasieHus asmwkenuem 06.04.2020



AHHOTANMA

N3ydenne MUCIUTUTMHBI HAIpaBIeHO Ha yIIIyOJIeHNe u pacimpenue 6a30Boi mpodeccHoHaIbHON MOTOTOBKH
MarucTpanTa, GopMHUpPOBaHHE COOTBETCTBYIOIINX KOMIIETCHIINH.

B y4eOHOI nucuuIIMHE pacCMaTpUBAIOTCS OCHOBHBIC TEOPETUUYECKHE IMOHSATHUS, KOHIEHIIUU U TIOAXOAbl B
00JIaCTH METOJIOB pacyeTa W MOJACTHPOBAHUS TCUCHHUH Pa3peXeHHBIX Ta30B. CTYIEHTHI M3Y4aloT Pa3IndyHbIC
MIPUKJIATHBIE U TEXHOJIOTHUYECKUE 3a]]auH, CBI3aHHBIE C TEUCHUSIMH Pa3pEKEHHOTO Ta3a, ydarcs (hopMUpPOBAThH
¢uzndecKkue MoOAeNM M MareMaTU4ecKHe IOCTAHOBKHM JIJISi MareMaTH4ecKOr0 ¥ 3KCIIEPUMEHTAIBHOTO
MOJICIMPOBAHUS 3a7ad TEUCHUU Pa3peKCHHOIO Ta3a, a TaKKE COCTaBIATh COOTBETCTBYIOIIWE YHUCJICHHBIC

MOJICIIH.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

. ¢opMupoBanue 0a30BbIX 3HAHWH IO COBPEMEHHOMY COCTOSHHMIO M METOZaM pacyera u
MOZICITMPOBAHHUS TEUCHUH PAa3PEKCHHBIX Ia30B.

33]13‘[1/[ JAUCHUIIINHBI

*  JaTh CTyAeHTaM 0a30Bble 3HAHUS 110 COBPEMEHHBIM MaTEMaTH4YeCKUM U YHCIEHHBIM MOJIEIISM
TEUEHUN pa3peKEHHBIX Cpel, IO3BOJSAIONIME OPHEHTHPOBATHECI B COBPEMEHHOM COCTOSSHHM U
HepCIeKTUBaX Pa3BUTUA JAHHOM OTpaciiu 3HaHUS,

¢ HAy4YuTb CTYACHTOB Ha IMPUMCPAX U 3aJa4aX MCTOAaM I/ICCJ'IG,[[OBaHI/Iﬁ U OCHOBHBIM MPAKTUYCCKUM

npueMaM IpH aHalInu3e

pa3peXEHHBIX Cpel B a’POKOCMHUYECKUX MpuWiIokeHusaX. Ilo3HakoMuTh C

COBPCMCHHBIMU MTPOTPAMMHBIMH KOMILUICKCAMHA, MOACTIUPYOIHUMU TCUCHUA PA3PCIKCHHBIX CPCA.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  WCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHuKi ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl




HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CrocobeH HaxoaWTh, aHAIM3UPOBATH M 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
* (yHIaMeHTaJIbHBIC TTOHSITH, METOJIBI U TEOPUHU TCUSHUHN Pa3peKEHHOTO Ta3a;

® COBPEMCHHBIC PACYCTHBIC U SKCICPUMCEHTAJIIbHBIC METOAbI, UCIIOJIB3YEMBIC ITPU aHAJIU3EC TCUCHUM
PAa3pPCIKCHHOIO rasa.

YMETB:
* peulaTh NPUKIAJHbIE U TEXHOJOTMYECKHE 3aJa4l TEUEHUI pa3pe:KeHHOIO ras3a;
* ¢opmupoBaTh PHU3HUECKUE MOAETH I 3aa4 TEUCHUH pa3peKeHHOTO ra3a;
. dbopMupoBaTh MaTeMaTH4ECKHE IOCTAHOBKH JUII MAaTeMaTHYeCKOro M IKCIIEPUMEHTAIbHOTO
MOZIETTMPOBAHUS TEUEHUH pa3pex EeHHOIO rasa;
* COCTaBIISATh YUCIIEHHbIE MOJEIIN s 3a/1a4 TEYEHUH pa3peKEHHOI0 rasa;
* OCBaMBaTh HOBBIE MPEIMETHBIC 00JaCTH, TEOPETUUECKHUE TIOAXOIbI U BEIYUCIUTENBHBIC METOIUKY;
. 3G PEKTUBHO HCIONB30BaTh HMH(MOPMAIOHHBIE TEXHOJIOTHMM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BIIAJIETh:
* HaBBIKAMH CAMOCTOSITEIILHON pabOThI;
* HaBbIKAMU KPUTHUYECKOTO M KOHCTPYKTHBHOTO aHAJIM3a MH(OPMAINH, IPUCYTCTBYIOIIEH B HAyYHBIX
MyOIMKAUsIX U B UHTEPHETE;
* HaBbIKAMU [1I0CTAHOBKU U BBIYMCIUTEIHLHOIO MOJEIMPOBAHUS 3a1a4 TEUSHUH pa3pexeHHOro rasa.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| 3anauu, pemaeMble METOJAMU JUHAMUKU 3 |
Pa3peKeHHbIX T'a30B.
2 DneMeHTapHasi KWHETUYECKas TEOpHSI. 3 1
VYpaBHeHue bosbliMaHa B MHTETpaJbHON
3 u B UHTErpo-1uddHepeHITnaTbHOI 3 1
¢dopmax.
4 H-teopema u paBHOBecue. YpaBHEHUE 3 )
Bonsimana.
5 PaBHOBecCHBIH Ta3. 3 2
6 B3aumoneiicTBure ra3a ¢ MOBEPXHOCTBIO. 3 2
7 CB0OOTHOMOJIEKYISIPHBIC TCUCHHUS. 3 2
] [Iporpammuoe obecrnieueHue JUTSt 3 )
a3pOJMHAMUYECKUX PACUETOB.
9 [Iporpammuslit komriekc RuSat. 6 2
10 AdpoiHaMHUKa B IEPEXOJHOM peXHME 3 )
00TeKaHHUI.




1 l'unoresa ) «JIOKAJIbHOTO» 3 )
B3aMMOJICHCTBHSI.

12 AHanu3  3(QQPEKTUBHOCTH  YHMCICHHBIX 3 )
CXeM.
Merton Mownre-Kapio MPSIMOTO

13 MOJZIETTMPOBAHUS TEUEHUI pa3peKeHHOTO 3 2
rasa.

14 |IIporpamma SMILE. 3 2

15  |Cob6crBennas BHemHsst atmocdepa KA. 3 5

16 PacuetHele ©  3IKCHEpUMEHTANbLHBIC 3 9
MeToabl uccnenosanus CBA.

17  |OxcnepumenTsl AcTpa u AcTpa-2. 3 2

18 OKclepUMEHTaJIbHbIE UCCIIEI0BaHUs 3 )
cOpoca KHUAKOCTEH B BaKyyM.

19  |Pemerounslie ypaBHeHUS bonbiMaHa. 3 2

Hroro yacos 60 45

[ToaroroBka x sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemecrtp: 2 (Becennuit)

1. 3a/:[aq1/1, peuracMbIC METOAaMU JUHAMUKHA PA3PCIKCHHBIX I'a30B.

Pexxumbl TeueHUs Ta30BOM  Cpenbl.

Bepxusiss armocdepa 3emnu. OcoOeHHOCTH OOTEKaHUs

KOCMHUYCCKHUX aIlllapaTOB Ha Yy4YaCTKaX BBLIBCACHUS, Op6I/ITaJ'H>HOM n BXOJ4a B aTMOC(bepy. 3a;[aq1/1,
peuracmMbI€ METOAAMH AMHAMHUKHU Pa3peKECHHBIX I'a30B.

2. DneMeHTapHas KHHETHYECKasi TEOPHSL.

CTOIKHOBEHHS YaCTHII. :‘)HeMeHTapHaﬂ KHHETHYCCKas TCOpHs.

3. YpaBuenue bonbliMaHa B HHTETrpanbHON U B HHTETpO-1uddhepeHmanbHon hopmax.

VYpaBHenue bonbiiMaHa B WMHTETpajbHOM M B HMHTErpo-auddepeHnuansHol (opmax, ypaBHEHHE
HepeHoca. YpaBHEHMs! A1 MOMEHTOB M ypaBHEHMs coxpaHeHus. CBsa3p ypaBHeHus bonblmMaHna c
YpaBHEHUSIMH ra30BOM TWHAMMKH JUIS CIUIOIIHON cperbl. [Tapamerpsl mompobus.

4. H-teopeMa u paBHOBecue. YpaBHeHue bonbiMana.

H-teopema u paBHOBecue. Metonbl pemienusi ypaBHeHus: bonbimana. Meron Yenmena DHckora,

MOMCHTHBIC MCTO/IBI.

5. PaBHOBeECHBIII ra3.

OObeMHbIE BETUYHMHBI , TOTOKH M XapaKTEPUCTHKH CTOJIKHOBEHHH B pAaBHOBECHOM Tas3e.

6. BzaumoneiicTBue raza ¢ moBepxXHOCTHIO.

BzanmoneiicTBre Ta3a ¢ moBepXxHOCThIO. Monenu B3aumojeiicTBusi. Koadduiment axxkomomanun

HUMITYJIbCA U DHCPIUU.

7. CBOOOTHOMOJNIEKYISAPHBIE TEUCHUSI.




CBoOogHOMOJIEKyIsipHBIe  TeueHHsi. OIHOMEpHBbIE CTal[MOHApHBIE M HECTalMOHAPHBIC TEYCHHUS,
tepmodopes, 3anada Pernest.

8. HpOFpaMMHOG obecreueHue AJI1 aOpOAMHAMHUYCCKUX PACUCTOB.

CB0oOOIHOMONIEKY/ISIpHAst adponuHaMuKa. [IporpamMHOe oOecnedeHue s a’pOANHAMUYECKHX
pacyeToB.

9. IIporpammubIit KoMIIeke RuSat.

[Iporpammusiit kommekc RuSat. BoamokHOCTH, METOIBI pacueTa, MOATOTOBKA MCXOMHBIX JTAHHBIX
JUISl pacydera, 3aIycK 3a7iad, POCMOTp pe3yJIbTaTOB.

[IpakTnyeckue 3aHATHS MO pacdyeTy CBOOOTHOMOJEKYJISIPHOH a’pOAMHAMUKUA C HCIOJIb30BaHHEM
[Iporpammuoro komriekca RuSat.

10. AdponrHaMuKa B TIEPEXOTHOM PEKUME OOTCKAHHUS.

AbspoprHaMuKa B IEPEX0HOM pexxume ootekanus. [lomysmmupuueckne metoasl pacuera. I umoresa
«JIOKAJIEHOT0» B3aUMOJICHCTBUSL.

11. I'mnoresa «JI0KaJIBLHOI0» B3aUMOJEUCTBUS.

[MpakTHyeckue 3aHATUS MO pacyeTy a’pOAMHAMHKHM B TEPEXOTHOM PEXHME C HCIOJIB30BAHUEM
porpaMMHOTro Komiiekca RuSat.

12. AHanu3 5 (HEeKTHBHOCTH YHCIICHHBIX CXEM.

CrnyuvaiiHple uncina u uXx redepauusa Ha OBM. MonenupoBanue ciydailHBIX BEIWYUH (METOABI
00paTHBIX (YHKIWH, UCKIIOUEHHUS W CYNeprno3uiuu) AHann3 d((EKTUBHOCTH UYHUCICHHBIX CXEM.
Brruncnenne uaTErpaios.

13. Meton MoHTe-Kapio npssMoro MoienupoBaHus TEUEHUH pa3peKeHHOIO rasa.
IIpumenenune merona MonTe-Kapio uist mpsAMOro MOAEIMpPOBAaHUS TEUEHUH pa3peKEHHOIO rasa.
14. IIporpamma SMILE.

[Iporpamma SMILE. TloaroroBka WCXOMHBIX JAaHHBIX JUIs pacdyera, 3alyCcK 3ajad, MPOCMOTP
pe3yabTaToB

15. CobcrBennas BHemHsist atmocdepa KA.

[TpakTHueckue 3aHATUS MO pacdyeTy OOTEKaHMs TeNl B NEPEXOAHOM PEKUME C HCIHOIb30BaHUEM
nporpammusl SMILE.

16. PacdeTHbie 1 SKCIIEpUMEHTAIIbHEIE METOBI HccnenoBanus CBA.

CobctBennast BHewHss1 arMocepa KA, MCTOYHHMKH, XapaKTepHble O0COOEHHOCTH B (OHOBOM M
BO3MYLIEHHOM COCTOSIHUH.

17. OxcniepumenTsl Actpa u Actpa-2.

PacueTHple U 3KcrepuMeHTanbHble MeTonsl uccinenoanust CBA. IlpuGopel 11 u3MepeHHs
JABJICHUS, COCTaBa ra3a U OCaXICHUA 3arpsi3HEHU.

18. DkcnepuMeHTaIbHbIE UCCIIEA0BaHUs cOpOca )KUIKOCTEH B BAKYYyM.



OkcniepuMeHThl AcTpa B AcTpa-2 , uaMepeHus napienust Ha KA «Smamy, Bu3yanbHble HAOMIOACHUS
3arps3HeHuel HapyKHbIX oBepxHocTel KA, 3apyOeskHbIe SKCTIEPUMEHTHI.

19. Pemrerounsle ypaBHeHHs boibimana.
DKcnepuMeHTalIbHbIEC UCCIIEIOBaHUs cOpOca KUAKOCTEH B BAKYyM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

y4deOHas ayTuTOpHsl, KOMIIBIOTEp U MYJIBTUMEHIHOE 000pya0BaHKe (IIPOEKTOP, 3ByKOBasi CHCTEMA).
6.IlepeuyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas 1uTEparypa
1. Jlunamuka paspexxeHHoro ra3a. Kunernueckas teopust [ Tekct]/M. H. Koran, -M., Hayka, 1967
2. MonekynsipHas razoBas tuHamuka [ Texct] = Molecular gaz dynamics, monorpadus/I. bépn , -M.,
Mup, 1981
1. FO.A. Kommapos, FO.A PrpxoB Ipuxinannas AuHaMuKa pa3pexeHHOro ra3a. ManmHoCcTpoeHue,
1977 .
2. Monens kocMoca Bocsmoe usnanue. 2007 .

JlononHuTenbHAs TUTEpaTypa
1. IIporpammusrit kommuieke RuSat PykoBoactso monbs3osatens. UTIIM CO PAH.
2. Ilporpammusiii komiuieke Smile PykoBoactso nons3osarens. UTIIM CO PAH.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://eqworld.ipmnet.ru/ru/library/mechanics/fluid.htm - Mup Marematnueckux YpaBHEHUH

2. http://elibrary.ru/defaultx.asp - poccuiickuii ”HHOPMALNOHHO-aHATUTUYECKUM MOPTA B 00JIACTH
HayKH, TEXHOJIOTHH, MEIUIIMHBI U 00pa30BaHus, CoAepKaIlInii pedeparsl U MOJTHbIE TEKCTHI Oomee 19
MJIH HAy4HBIX CTaTeH U MyOIuKauui

3. www.mathnet.ru/ - oOmepoccuiickuii MaTeMaTH4eCKHii mopTa

4. http://www.netlib.org/na-digest-html/  Netlib, a collection of mathematical software, papers, and
databases

5. http://www.cfd-online.com/ - pecypc no BerauciutenbHoi razogunamuke CFD Online

6. http://arxiv.org/ - Open access to 993,562 e-prints in Physics, Mathematics, Computer Science

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[akeTs! oucHOTO MporpamMmmuoro obdecnedenns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBoeHME Kypca TpeOyeT OOJIBIION CaMOCTOSATENILHOW PadOThI CTY/ICHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE PEKOMEHI0BaHHOM JINTEPATyPBbI,

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM CEMUHAPOB, Y4eOHOH W HAyYHOU JIUTEPAType);



PyKkoBOJCTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
OIPOCOB 10 PACCMOTPEHHBIM TEMaM U WHANBUAYAIbHBIX KOHCYJIBTAIU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa adpou3ndecKoil MEXaHUKH U YIIPABICHHUS IBIXKEHUEM
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A H. Kpsios, kana. ¢pus.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJabTaTax HCCIe0OBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3yueHus AUCHMIUIMHBI «/{MHAMMKa pa3peXeHHBIX T'a30B» 00ydaromuiics JOKeH:

3HATb:

* (yHnameHTaIbHBIE HOHATHSA, METO/IBI U TEOPHH TEUEHUH Pa3pEeKCHHOTO ra3a;
* COBPEMCEHHBIE PAaCUETHBIE M JKCIIEPUMEHTAIBHBIE METOJbI, UCIOIb3yEMbIE NPU AHAIIN3E TEUSHUUN

pa3peKeHHOTO Ta3a.

yMeThb:

* pemarh NPHUKJIAJHBIC ¥ TEXHOJIOTHUSCKUE 339l TCUCHUH Pa3peKeHHOTO ra3a;

* (opmupoBars pu3HUECKUEe MOACTH AJIS 3a]1a4 TEUCHUH pa3peKeHHOIo rasa;

. (dopMupoBaTh MaTeMaTH4eCKUE TOCTAHOBKH JUIS MAaTEMaTHYeCKOr0 M HIKCIIEPUMEHTAIBHOTO
MOZEIMPOBaHUS TEUEHUH Pa3peKEHHOTO ra3a;

* COCTaBJIATH YUCIICHHBIC MOJICNIH JUIS 331a4 TCUCHUI Pa3peKCHHOTO Ta3a;

* OCBaMBaTh HOBBIE MPEIMETHBIE 00IACTH, TEOPETUIECKHIE TIOAXObI U BEIYUCIUTEILHBIE METOIUKH;

. 9(pPEKTUBHO HCIOIB30BaTh HH(OPMAIMOHHBIC TEXHOJIOTHH ¥ KOMIBIOTEPHYIO TEXHHKY JUIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUUECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJA€Th:




* HaBBIKAMH CaMOCTOSITEIBHOM PabOTHI;

* HaBBIKAMU KPUTHYECKOTO U KOHCTPYKTHUBHOIO aHaJIM3a WH(OPMAIMU, TPUCYTCTBYIONIEH B HAyYHBIX
MyOIMKALUsIX U B MHTEPHETE;

* HaBBIKAMU MIOCTAHOBKH M BBIYHMCINUTENBHOIO MOJEIMPOBAHNS 3a/1a4 TEUEHUH pa3pesKEeHHOro rasa.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
Texymuii KOHTPOJIb OCYIECTBIAETCS B POPME YCTHOTO ONPOCA HA 3aHSITHUSX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

DK3AMEHALIMOHHBIN BUJIET Ne 1

1. OcobeHHOCTH 00TEKaHHsI KOCMHYECKHX alllapaToB Ha y4acTKax BBIBEJCHUS, OPOUTAIBHOM U BXO/A
B arMocdepy.

2. CBOOOIHOMOJIEKYIISIpHAS a3pOANHAMHKA
3. CBa3b ypaBHeHus bonbliMaHa ¢ ypaBHEHUSIMH Ta30BOM TUHAMUKH IS CILIOIIHOW CPEIIBI.

9K3AMEHAL[I/IOHHBII71 BUJIET Ne 2

1. AdpoariHaAMHKA B TIEPEXOTHOM PEXKUME OOTCKAHMUS.

2. Metoa MonTe-Kapno npsiMoro MoieIupoBaHus TCUEHUH pa3peKeHHOTO rasa.
3. PacuetHpie U SKCIIEpUMEHTAIBHBIE METOIBI HcciieoBannus CBA.

SK3AMEHAILIMOHHBIN BUJIET Ne 3
1. B3aumopeicTBHE ra3a ¢ NOBEPXHOCTHIO.

2. YpaBHeHue bonbiMaHa B WMHTErpajbHOW M B UHTErpo-aupdepeHunanbHoi Gpopmax, ypaBHEHHE
HepeHoca.

3. KoaddunueHT akkoMoAanuu UMITYJIbCa U DJHEPTUH.

Kpurepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBJISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHWE 3HAHMSA Yy4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL TpPU  OTBETE
9K3aMEHAIIMOHHOTO OMiieTa U OTBETE Ha BOIPOCHI IO IPOTrpaMMe AUCLUIUINHBL,

OLICHKa «OTIMYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMAaTH3UpPOBAaHHbBIE, IIIyOOKHe
3HaHUSl y4eOHOH NporpaMMbl AMCLUMIUIMHBI NMPH OTBETE 3K3aMEHALMOHHOro Ouiera W OTBETE Ha
BOIIPOCHI 110 IIPOrpaMMe AUCLUILINHBL;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3MPOBAHHBIC, 3HAHUS
y4eOHOH mporpaMMbl JUCHUIUIMHBI TIPH OTBETE SK3aMEHAIMOHHOTO OMjIeTa M OTBETE HA BOIPOCHI 110
porpamMmme JUCLMILIHHBI;

OLICHKA «XOpoIo (7)» BBICTABIAETCS CTYIEHTY, €CJIM OH TBEpPAO 3HAET Marepual K3aMEHAIIMOHHOTO
Omiera, TpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSATh NOIyYeHHbIC 3HAHUS Ha TPAKTUKE,
HO JIOITYCKaeT B OTBETE HEKOTOPBIE HETOUHOCTH;

OLIEHKa «XOpOILO (6)» BBHICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall IK3aMEHALMOHHOTO OHMJeTa,
[I0 CYILLIECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE MHOI'O HETOYHOCTEW;

OLIEHKA «X0po1io (5)» BBICTABIISCTCS CTYJCHTY, €CJIM OH 3HACT MaTephall SK3aMEHAIMOHHOTO OHJIeTa,
M3JIaraeT €ro, yMeeT MPUMEHSThH MOJyuYeHHbIC 3HAHWS HA MPAaKTHKE, HE JOMyCKAaeT B OTBETE IPyOBIX
OIITNOOK;

OLICHKA «YIOBJICTBOPUTEIHHO (4)» BBICTABISIETCS CTYJCHTY €CJIM BO BPEMsi OTBETA HK3aMECHAI[HOHHOTO
OusieTa OH TOKaszan (parMeHTapHBIN, XapakTep 3HAHUMN, HEJIOCTATOYHO MPABHIbHBIC (BOPMYIUPOBKU
0a30BbIX MOHATHIA, HO MPH OSTOM OH BIAJCET OCHOBHBIMH pa3ieiaMd Y4eOHOH MpPOrpamMMmbl,
HEOOXOMUMBIMH JJTs1 TaTbHEHIIEro 00yYCHHUS;



OLICHKA «YIIOBJICTBOPUTEIBHO (3)» BBICTABISIETCS CTYACHTY, €CITM BO BPEMsI OTBETA IK3aMEHAIIHOHHOTO
OwsieTa OH IOKa3aJl Pa3pO3HEHHBIN XapakTep 3HAHWM, HEJAOCTATOYHO NPaBUIBHBIE (HOPMYIUPOBKU
0a30BBIX TOHATHH, HAapyIICHHE JIOTUYECKOH MOCIECIOBATEIbHOCTH B H3JIOKECHUH HPOTPaMMHOTO
MarepHaia, HO IPHU 3TOM OH BJIAJICET OCHOBHBIMH Pa3zeiaMH y4eOHOI NMporpaMmbl, HEOOXOIUMBIMU
ISl aNbHEWIIero oOy4eHHss M1 MOKET MPUMEHSATH MOJTyYEHHbIC 3HAHMS 10 00pasily B CTaHIApTHOM
CHUTYaLUH;

OLICHKA «HEYIOBIECTBOPUTEIbHO (2-1)» BBICTABISETCS CTYAEHTY, €CIM BO BpeMs OTBETa
9K3aMEHAIIMOHHOTO OWJIeTa, OH II0Ka3all, YTO HEe 3HaeT OOJblIeld YacTH OCHOBHOTO COJCpIKaHHS
y4eOHOH TpOrpaMMbl JTUCIMILUIMHBI, JOIyCKaeT TpyOble OMHMOKA B (OPMYIUPOBKAX OCHOBHBIX
MOHSATHH JTUCHUIUIMHBI U HE yMEeT HCIOJIb30BaTh IMOJIYYCHHBIC 3HAHHS IPH PEIICHHH THUIOBBIX
NPaKTUYECKHUX 3a7ad.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npenoctasisercss 60 MUHYT Ha MOATOTOBKY.
Onpoc oOyuvaromerocst mo OWjeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUECKUX YaCOB.

Bo Bpemsi mpoBeneHHMs 53K3aMeHa MpU IOJATOTOBKE OTBETOB HA OWJIETHI, OOydaromuecss MOryT
MOJIb30BATHCS MPOTrPaMMO AUCLIUIUIMHBL, KOHCIIEKTAMHA CEMHUHAPOB U JII00OH APYTOH JINTEPaTypoi.

Bo Bpems npoBeieHHS SK3aMEHa IpU OTBETe OOYyYaloLIerocss Ha BONPOCHI MO OWIETy WM IO
mporpaMme AMCLUUIUIMHBI, OH HE MOXET II0Jb30BaTbCS KOHCIEKTAMH CEMHUHApOB W JIIOOOW Ipyroi
JINTEPATYpPOM.



