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: N36panHbIe BOIPOCH! YUCICHHOTO PEIICHNSI CUCTEM ypaBHEHHUH THIIEpOOINIECKOro
THIA

M0 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: Kocmuueckue TexHonorun

dusTex-urkona A3pokocMuueckux TexHomoruit
HeHTp oOpazoBarenbHbIX TporpaMm GAKT

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: () yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocrasuin: A.B. KoH1oxoB, kaH1. ¢u3.-Mar. HayK, CTapiIuil MpernoiaBaTeib

[Iporpamma obcyxaeHa Ha 3aceanuu LeHTpa oopazosarenbHbIX mporpaMm GAKT 02.12.2024



AHHOTANMA

[Iupoxuii CHeKkTp MareMaTHYeCKUX MOJENeH B MEXaHWKE IPUBOJUT K THUIEPOOTUIECKUM CHUCTEMaM
YpaBHEHUH B 4YAaCTHBIX TPOM3BOAHBIX. B paMKax HaCTOSIIET0 Kypca JaeTcsi 0030p pPa3luvHbIX
MaTeMaTUYECKHUX aCIIEKTOB YMCIICHHOTO PEIICHUs TaKuX CUCTeM. PaccMaTpuBarOTCs MpUOIMKEHHBIE METOIBI
pemieHus 3ajaun Pumana o pacmnazie mpou3BOIBLHOTO Pa3phbiBa, MPUMEHSEMBbIC MIPU MOCTPOSHUH YHCICHHBIX
METOJIOB, TpUHAUICKANIMX TUIy [OAyHOBa, NPHUHIMIIEI TOCTPOSHUS CXEM BBICOKOTO TIOPsKa
anmpokcuMaIui, B yactHoctd, cxem TVD, ENO, WENO, ADER. 3arparuBatorcsi Bompochl MpHUMEHEHUs
YUCJICHHBIX METOJIOB CKBO3HOTO CYETa IPU HAIWYUHM YIAPHBIX BOJH BBICOKOW WHTCHCHBHOCTH, METOIOB
JIOKAIILHOTO TIpeo0yClaBIMBaHUs TUIIEPOOIMYECKUX CHUCTEM JUIS pacyera TEUYEHUH ¢ MalbIMH YUCIaMU

Maxa, a TaKKC BBIYHMCIINTCIIBHBIC ACIICKThI YCTOfI‘lPIBOCTI/I YAApHBIX BOJIH.

1. leau u 3apauu

eap AUCUMNIMHBI

* pa3BUTHE 3HAHUN M HABBIKOB MO YHCICHHOMY PELICHUIO CUCTEM YPaBHEHHUH rUIepOOINIEecKOTo TUIa,
(bopMupoBaHuE NCCIIEIOBATEIbCKUX HABBIKOB M CHOCOOHOCTH IIPUMEHATH 3HAHUS HA MPAKTUKE.

3agauu AU CHUIIHHBI

® AaTb CTyACHTaM 0a30BbIe 3HAHUSA B OO0JACTH YHMCIIEHHBIX MCTOIOB FI/IHep6OJII/I‘-IeCKI/IX CUCTEM

YpaBHEHMI;

¢ Hay4YuTb CTYACHTOB KOPPCKTHO CTABUTH 3a/ia4y U BBI6I/IpaTB MCTOJ pCHICHUA.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0J[X0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.2  OcymecTBisieT TMOUCK BapHAHTOB
MOCTAaBIICHHOH  TpoOJIEMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peleHust
OCHOBE

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 Crioco0eH ycIienHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl




3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HaTh:
* OIlpejeNieHue U OCHOBHBIC CBOMCTBA PEIICHHUI IIepOoIMIecKX CHCTEM YPaBHEHUH;
* TpUMEpbl CUCTEM yPaBHEHHH IMUIEepOOTMUIECKOrO THIIA B MEXaHUKE CIUIOIIHBIX CPEN;
. KJIAaCCU(HKALMIO COBPEMEHHBIX YHCIEHHBIX METOJOB pEIICHHsS THMIIEpPOOIINYECKUX CHCTEM
YpaBHEHUI.
YMETh!
* KOPPEKTHO MOCTaBUTh 3a/1a4y ISl CHCTEMbI YPaBHEHUI rUIepOOINIECKOTO TUIIA;
* BBIOMpATh YHUCIIEHHBII METO/ PEIICHUS C YUYETOM CIIEHU(PHUKH PEIIaeMoi 3a/1a4H;
* BBIOpaTh ONTUMAJbHBIE aJITOPUTMBI;
* IIPOBOAUTH TECTUPOBAHUE IIPOIPaMM;
* CaMOCTOSTEJIFHO PelaTh 3aJa4uu, CBOSIINECS K CUCTEMaM TUIepOoInIecKuX ypaBHEHHIA;
* 0CBauBaTh HOBBIE YNCJIEHHBIE METO/IbI U AJITOPUTMBI;
. 3¢ (GEKTUBHO HCMOJIB30BaTh WH(POPMALMOHHBIE TEXHOJOTHMH W KOMIBIOTEPHYIO TEXHHUKY MJIst
JOCTHKEHUS! HEOOXOIMMBIX PE3yJIbTaTOB.
BJIaJIETh:
* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaITH;
* HaBBIKAMH CAMOCTOSITEIILHON pabOThI;
* KyJIBbTYPOI MOCTAaHOBKH M YMCIEHHOTO MOJEIMPOBAHMS (PU3NUECKUX 3a/1a4;
. HaBBIKAMU T'PaMOTHOM OOpa0OTKM pe3y/bTaroB YHCICHHBIX PAacyeTOB W COINOCTABICHUS C
TEOPETUUECKUMU JTAHHBIMHU.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| l'unepbonuueckre cucTeMbl ypaBHEHHN B ] 10
MeXaHUKe
BBenenne B 4YMCIIGHHBIE ~ METOIBI
2 pelieHnsl  TUMEepOOJMYECKUX  CUCTEM 10 10
ypaBHEHUI
CrenuanpHple  BONPOCHI  YHCIIEHHOTO
3 pelieHusT  TUIEepOOJIMYECKHX  CHCTEM 12 10
YpPaBHEHUI
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. anep6onnqec1<ne CHUCTCMbI ypaBHCHI/Iﬁ B MCXAaHUKC




Onpenenenne  runepOONMYECKOM  KBa3sWJIMHEHMHOHM  CHUCTeMbl  ypaBHeHMd 1  mopsika.
Xapakrepuctuieckas QopMa THIEpOOTUYecKO cucTeMbl ypaBHeHHH. CHCTEMBl ypaBHEHHIA,
BBIpaKaIOIME 3aKOHBI COXPAHEHUS B MHTErpalibHON U auddepennuansHoi hopme. Kinaccuueckoe u
o0obmienHoe pemeHre. CoOOTHONICHUsT Ha paspbiBax. lIpobneMa emuHCTBEHHOCTH 00O0OIIEHHOTO
pewenus. [lpaBuna orOopa, 3HTponUiiHOE pemieHre. Bonpockl yCcTOMUMBOCTH CHIIBHBIX Pa3pbIBOB,
9BOJIIOLMOHHOCTb, ycioBus Jlakca. YcTOWYMBOCTh yAapHBIX BOJIH B CpelJax ¢ IPOU3BOJIbHBIM
YPaBHEHUEM COCTOSHHSL.

Bonnsl Pumana. MaBapuantsl Pumana nuHEHON cHcTeMbl ypaBHEHHMN. PelieHne 3agauu o pacnane
MPOU3BOJILHOTO pa3phiBa JIJIsl TIMHEHHOM TUIepOOIMIECKOi CHCTEMBI YPaBHEHUH.

CTpyKTypa pelieHus 3aJa4u o paciaje pa3pbiBa Uil HETMHEHHBIX THIEPOOTNUECKUX CHCTEM.
[TpumMepsl TUIIEPOOTMYECKUX CHCTEM YPaBHEHUH B MEXaHHUKE. YpaBHEHHsI Difliepa C)KUMAeMOoro rasa,
YpaBHEHUS PEIATUBUCTCKON M MarHUTHOM TMIPOAVMHAMUKY, YPABHEHUS HEITUHEIHO-YIIPYTrON cpenpl,
YpaBHEHUS! OINMCHIBAIOIIME PACIPOCTPAHEHHUE BOJIH B HACBILIEHHON NIOpUCTON cpefie. 3aaauu TeOpun
MHoro(ha3Ho# puasTpannu, CBOAALIMECS K TUIIEPOOIINIECKIM YPaBHEHUSIM.

2. BBC,I[GHI/IG B UUCJICHHBIC MCTOAbI PCIICHUA rnnep6onnqec1<nx CHUCTCEM ypaBHeHI/Iﬁ

Uucnennsiit meron [omynoBa. Metoas! Tuna Kypanra-U3akcona-Puca. Anmpokcumaiiusi TOTOKOB U
npuOJIMKEHHBIC PEIICHUS 3aJa4l O pacnazae paspbeiBa: Metox Poy, meton Xaprena-Jlakca-Ban Jlupa
(HLL), meton HLLC, meton Jlakca-®punpuxca. ['nbpunasie meronsi: Roe-HLL, HLLC- HLL.
Cxembl BBICOKOTO ToOpsiika annpokcumanuu. IlomnHOMHManmbHas PpPEKOHCTPYKIMS (YHKIUH U
orpannunteny. CpoitctBo TVD. TVD-cxemsbl BToporo mopsiaka annpokcumanuu. Jlemma Xaprena.
[IpotnBonorounsle n HeHTpanbHble TVD- cxeMbl. Meron nuHuid. MHTErpupoBaHue MO BPEMEHH:
TVD cxempr Ha ocHoBe Meroma Pynre-Kyrra. Cxemsr ENO u WENO. Csoiictea ENO
pexoHCcTpyKIMH. KoHedHo-pazHOCTHBIE W KOoHEUHO-0O0bemHble ENO cxembl. O0o0meHHast 3agada
Pumana. O cxemax cemeiicta ADER.

3. CrnenmanbHble BOIPOCHI YUCIEHHOTO PELICHUs THIEepOOINYECKUX CUCTEM YpaBHEHUH

MeTozp! JIOKaIBHOTO Mpeo0yCiIaBIuBaHus uis TuIepoonnueckux cucreM. [loctaHoBKa TpaHMYHBIX
YCIOBUH JIsl CHUCTEM ypaBHEHWH rumepOonmdeckoro Tuma. (OCOOSCHHOCTH — YHCIEHHOTO
WUHTCTPUPOBAHMSI ypaBHEHWH, CBf3aHHBIE C HaduuueM JuddepeHInanbHbIX  OrpaHHYCHUI;
YpaBHCHUS MarHUTHOW THIPOAMHAMHKH, YPaBHEHHs HEJIMHEHHOH ympyroctu. MHoromepHas
HEYCTOWYHMBOCTh YUCIICHHBIX PEICHH: KapOyHKYI-2((EKT, YNCIICHHBIE TECTHI.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUIHBIM 000pya0BaHIEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. MOHOTOHHBIE Pa3HOCTHBIE CXEMbI BEICOKOTO TIOPSIJIKA aIMPOKCUMAIIMHN JJIsl CHCTEM YPaBHEHUH
runepOonudeckoro Tuna [Tekcr] : yueb. mocobue ais By3oB / A. A. Xomnonos, I1. C. Ytkus, A. C.
Xononos ; M-Bo oOpa3oBanus 1 Hayku P®, Mock. ¢us.-texH. uH-T (roc. yH-T) .— M. : MOTH, 2015
—069c.

JlomomHUTEbHAS IUTEpaTypa
1. Teopernueckas ¢usuka [Tekcr] : B 10 T. T. 6 : [maponunamuka : y4e0. mocoOue Jist By30B : peK.
M-Bom ob6pazoBanus Poc. ®eneparuu / JI. JI. Jlaunay, E. M. JIndmmun ; mox pen. JI. I1. ITutaeBckoro
.— 5-e u3j1., crepeoTHIl. — 3-€ u3l., nepepad. — M. : dusmarnut, 1986, 1988, 2003, 2006 .— 736 c.
2. JIlunelinble 1 HeNMMHEHHBIE BOHEI [ Tekcr] : [yueb. mocobue st By3oB] / JIx. Yuszewm ; ep. ¢ anri. B.
B. XKapunoga ; nog pexa. A. b. lllabara .— M. : Mup, 1977 — 622 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/ — snekrponHas Oubnarorexa dusrexa
2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe 00pa3oBaHuE).
3. http://benran.ru —OnbaMOTEKA MO0 €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOro NPpOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HCIIOJIB3YIOTCA MyJ'ILTI/IMeZ[I/II\/'IHBIe TCXHOJIOI'MH, BKIIIO4ad JEMOHCTPALIUIO HpCSGHTaHHfI.
9. MeToauveckue YKazaHnus QJist Oﬁy‘lalOH.[HXCﬂ 0o 0OCBOCHMIO JTUCHUIIINHBI (MO}_Iy.Tlﬂ)

VYenemHoe ocBoeHHe Kypca «M30paHHBIE BONPOCHI YHCICHHOTO PEIICHHS CHUCTEM ypaBHEHUI
TUIepOOoIMIecKOro TUMa» TpedyeT OOIBIION caMOCTOSATENEHOM paboThl CTyJeHTa. B mporpamme Kypca
NPUBEICHO MUHUMAJIBHO HEOOXOMMOE BpeMs ISl padOTHI CTY/IEHTa HaJl TEMOH.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKIIUH, y4eOHO! 1 HaydyHOU TUTepaType);
— peleHue 3a1a4, MpeiaraéMbpIX CTyJICHTaM Ha JICKIUSX;

— TIOZITOTOBKY K DK3aMEHY.

KonTtpois 3a paboTo¥ CTyIeHTa OCYIIECTBISICTCS B PE3yJIbTare WHANBUAYATHHBIX KOHCYIBTAIIAN



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: KocMuueckue TexHonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
HeHTp odpazoBarenbHbIX TporpaMm GAKT
KYpC: 1

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

PaszpatGoTunk: A.B. KoH1oxoB, kaHz. ¢u3.-MarT. HayK, CTapIInil MpernoaaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHambLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUH HOBBIX 3a]ad, NIPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IIPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEJCHUS HAYYHOTO MCCIIEA0BAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3ydeHus AUCHMIUIMHBI «30paHHBIC BONPOCHI YUCICHHOTO DEIICHHS CHUCTEM YypaBHEHUI
TUIMEepOOINIECKOro THITa» 00yUYaIONIHICS JOKCH:

3HATb:

* OIpejeNieHue U OCHOBHBIC CBOMCTBA PEIICHHUI IMIepOoIMIecKX CHCTEM YPaBHEHUH;
* TpUMEpbl CUCTEM yPAaBHEHHH IMUIEepOOTMUYECKOrO THIIA B MEXaHUKE CIUIOIIHBIX CPEJ;
. KJIACCU(HKALUIO COBPEMEHHBIX YHCIEHHBIX METOJOB PpEIICHHsS THMIIEpPOOIINYECKUX CHCTEM

YpaBHEHUN.
YMeEThb:

* KOPPEKTHO MOCTaBUTh 3a/1a4y ISl CUCTEMbI YPaBHEHUI rUIepOOINIECKOTO TUIIA;
* BBIOMpATh YHUCIIEHHBII METO/ PEIICHUS C YUETOM CIIEHU(PHUKH PElIaeMoi 3a1a4H;

* BBIOpaTh ONTUMAJbHbIE aJITOPUTMBI;
* IIPOBOAUTH TECTUPOBAHUE [IPOrPaMM;

¢ CaMOCTOATCIIBHO pCIAaTh 3aa4u, CBOAANIUCCA K CUCTCMaM FHHepGOHH‘IGCKI/IX ypaBHeHHfI;
¢ O0CBaMBaTb HOBBIC YUCJICHHBIC MCTOABI U aJITOPUTMBI;

° 3(1)(1)6KTI/IBHO HCIIOJIB30BaTh I/IH(i)OpMaI_II/IOHHBIG TCXHOJIOTMX W KOMIIBOTCPHYIO TCXHUKY

JOCTHIKCHUA H€O6XOI[I/IMBIX PE3yIbTaToB.
BJA€Th:

Jifict




* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBIKAMH CaMOCTOSITEIBHON PadOTHI;

* KyJIBTYpOIl IOCTAHOBKM M YHUCICHHOTO MOJICTUPOBAHUS (PU3NUECKHX 3a/1a4;

. HaBBIKAMHM TPAaMOTHOH 00pabOTKM pEe3yJbTaToB UYHUCICHHBIX pPAacueTOB M COINOCTAaBICHHS C
TEOPETUYECKUMU JTAaHHBIMH.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



3. IlepeyeHb THNOBBIX KOHTPOJIBHBIX 33/IaHUI, HCNOJIb3YyeMBbIX I8 OLEHKH 3HAHWIA,
YMeHHii, HABLIKOB

Texylmuii KOHTPOJIb 3aKJIIOYAETCS B Y4eTe IOCELICHHs CTYACHTAMU 3aHATUH, a TaKXKe B ydeTe
TE€X WJIM HWHBIX BHUJOB AaKTHBHOCTH CTYIEHTOB Ha 3aHATHIX, OOCYKICHHS BO3HUKAIOIIUX
BOIIPOCOB I10 TEKYIIEMY MaTEpHaly U T.II.

IIpyn BbBICTABIIEHMM HUTOTOBOM OLICHKHM IIEPBOCTEIICHHOE 3HA4YCHUE IPUIACTCS OTBETY Ha
JK3aMCEHE

IIpumepsl 3aganuii A1l TEKYLIEro KOHTPOJIS

1. 1D cucrema ypaBHEHUI MENKOW BOJIBI UMEET BH/]I

I/ICHOHB?;YSI I[OHOHHHTGHBHBIﬁ 3aKOH COXPaHCHUA

T ED-C
e SEpREkE Rt ik Prak

MPUBCCTHU CUCTEMY K CHMMCTPUIHOMY BUIY.

2. ®yukuus bakies umeet BUL
o=
IS T
ONPENICNINTh aMIUIUTY/ly CKauyka HACBINIEHHOCTH B 3anaude baknes-JIeBeperra, ecimn
HayajibHAasl HACHIIIEHHOCTh MOPUCTOM CpEIbl BBITECHSIOMIEH KUIKOCTHIO paBHA

HYJIIO.

3. Ilycth siBHas cxema 3aluChIBACTCS B BUJIEC

IMIOKa3aTb, YTO IMPU BBINTOJTHCHUH YCJ'IOBI/Iﬁ
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nanHas cxeMma spisietcst cxemoil TVD (Jlemma Xaptena).

4. Mcnonp3ys annpoOKCUMAaLAN
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3amcath WENO pekoHCTpYKIIUIO TPETHETO MOPSIIKAa TOYHOCTH.

m v
5. Iycts cxema WP @E gpiisercs cxemoii TVD,

IIOKa3aThb, 4YTO CXEMa TPCTHCI'O MOPAAKa TOUYHOCTH I10 BPCMCHU

(RS = Sl T2 X T W

TaKxke aBisercs cxemoit 1TVD.

6. B 3amaue baxnes-JleBeperra mnonHblii noTok ¢uiabTpauuu paseH W,

nopucTocTs .



Haiitu ckopocTh pacrpocTpaHeHHUs] CKayka HACBIIIEHHOCTH, eciau ¢yHkius bakies

AMEET BU]T

[TpomexxyTouHast arrecTanus Mo AUCHUILIMHE «VI30paHHBIE BOIPOCHl YHCICHHOI'O pELICHUs
CHCTEM YpaBHEHUH rUIepOOIMYECKOro THIIa» MPOBOAUTCS B (popMe 3K3aMeHa (YCTHOTO).
OK3aMEHAIMOHHBIH OWJIET BK/IIOYaeT B ce0s BOIPOC IO BbIOOPY, KOTOPBIM CaMOCTOSTENBHO
BbIOMpAETCSI CTYIEHTOM M3 IIPOrpaMMbl Kypca U COIJIACOBBIBAETCS € IIPENOAABATEIEM.

IIpumepsI TeopeTHYECKHX BONPOCOB K IK3aAMEHY:

1.

o s wW

10.

Xapakrepuctuyeckass (opma runepOOIMYECKOr CHCTeMbl ypaBHeHUH. CHCTEMBI
YpaBHEHUH, BbIpAXAIOIINE 3aKOHBI COXPAaHEHUsl B MHTErpaibHON U auddepeHnanbHoi
dopme.

l'unepbonuyeckne cucTeMbl ypaBHEHHH. 3akoHbl coxpaHeHus. Kiaccuueckue u
0000meHHbIe pemeHus. COOTHOMECHUS Ha CUIIBHBIX pa3phIBax.

VY CTONYMBOCTh YAAapHBIX BOJIH B CPEJaX C MPOU3BOJIbHBIM YPAaBHEHUEM COCTOSTHUA.
Bousiabl Pumana. MuBapuanTsel PuMana JIMHEHHON CUCTEMBI YPABHEHUU.

VYpaBHeHus Diiepa CxKUMAaEMOro rasa

Meron I'ogynoBa. CTpyKTypa pelieHus 3aJaddl O pacliajie pas3pbiBa s HEIMHEHHBIX
TUNEPOOTUYECKUX CUCTEM.

CxeMbl BBICOKOTO TMOpsiAKAa anmpokcumainuu. llomnHoMuanbHas PEKOHCTPYKIIMS
GYHKIMI 1 OTrpaHUYUTENH.

[TpubnmkeHHBIE METOABI peHmIeHWS 3agadud PuMana o pacmane paspeiBa IS
KBa3WJIMHEWHBIX cHCTeM ypaBHeHuil. Merton Poy. DHrpomnuiinas xoppekuus. Meroabt
HLL, HLLC u Jlakca-®puapuxca.

[TocTaHOoBKa rpaHUYHBIX YCIOBUMN AJII CUCTEM YPaBHEHHI THIEpOOINYECKOro THIIA.
MHoromepHasi HEYCTOWYUBOCTh YHCICHHBIX PEIICHUN: KapOyHKYI-3QPEKT, YUCICHHBIC
TECTBHI.

HpI/IMepr IK3aMCHAIIMOHHBIX 5I/IJ'IeTOB, MCIOJIb3YEMBIX JJISl IPOBEACHUS IK3aMeHa:

SK3AMEHAILIMOHHBIN BUJIET Ne 1

Bonpoc no Beibopy

['nnepOonuueckue cucteMbl ypaBHeHUH. 3akoHbl coxpaHeHus. Kiaccuueckue u
00001eHHbIe perieHusl. COOTHOILLIEHUS Ha CUIIbHBIX pa3phIBax.

®yukiusa bakies umeer Bujg

1
ey

ONpeAeINTh aMIUIMTY/ly CKauKa HAaChIIEHHOCTH B 3a1aue bakies- JleBeperra.

SK3AMEHAILIMOHHBIN BUJIET Ne 2

Bormpoc mo Bei6opy

Merton I'ogynoBa. CTpykTypa pelleHus 3aJaud O pacnae pas3pblBa JUIsl HEITMHEHHBIX
TUNEepOOTNYECKUX CUCTEM.



3. HyCTb sIBHasA CXEMa 3alluChIBACTCA B BUJIC
n+l _
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ITOKA3aTh, YTO €CJIH BBHITOIHEHbI YCIOBHUS

C_ 1220,
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nagHasg cxema asisgercd cxemoit 1VD.

DK3AMEHAIIMOHHBIN BUJIET Ne 3
1. Bompoc no Bei60Opy

2. IlpuGnuxeHHble MeETOABI pelleHus 3agaud  PumaHa o pacnmajge paspblBa UL
KBa3sWIMHEWHBIX cUCTeM ypaBHeHuil. Meron Poy. OHrponuiinas koppekuus. Meromabl
HLL, HLLC u Jlakca-®puapuxca.

3. B 3amaue baxnes-JleBeperra monHbli moTok ¢unbTpanuu paBeH W, mopucroctb ¢ .

Haiitn ckopocTh pacrpocTpaHeHHs CKadKa HACBIIICHHOCTH, ecli (QyHKuus bakies
UMEET BUJL

35?
b(S) =
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4, Kputepuu oleHUBAHUS

oumeHka «omm4Ho  (10)»  BeICTaBNISeTCS  CTYAGHTY, IOKa3aBIIEeMY BCECTOPOHHHE,
CHUCTeMaTU3UpPOBaHHbIEe, INIyOOKHE 3HaHMA Y4eOHOM NporpaMMbl JUCHMIUIMHBI IMPU OTBETE
HK3aMEHALIMOHHOI0 OMIeTa U OTBETE Ha BOIIPOCHI 10 MPOTrpamMMe TUCIUIUINHEI,

OII€HKa «OTJIMYHO (9)» BBICTABJIACTCA CTYACHTY, IIOKAa3aBHIEMY CHUCTEMAaTU3HWPOBAHHBIC,
I‘J'IY6OKI/IC 3HaHUA yqe6H0171 nporpamMmsbl JUCHUIIIIMHBI IIPA OTBETC DK3aMCHAIIMOHHOI'O ouiera u
OTBCTEC Ha BOIPOCHI IO IMPOrpaMmMe IUCHUIIIINHEI,

OIICHKAa «OTJIMYHO (8)» BBICTABJIACTCA CTYACHTY, IMOKAa3aBIIEMY CUCTCMATHU3WUPOBAHHBLIC, 3HAHU A
y‘Ie6H0fI nporpaMmMbl JUCHUIINIMHBI IIPpU OTBCTEC 3SK3aAMCHAIIMOHHOI'O Oounera W OTBETE Ha
BOIIPOCHI ITO MporpaMmMe AUCHHUILINHBI;

OLIEHKA «XO0POIIo (7)» BBICTABISIETCS CTYACHTY 110 pe3yJibTaTaM 3K3aMeHa, €CITH OH TBEPO 3HAET
MaTepuan HK3aMEHAllMOHHOro OwuiieTa, TPaMOTHO M MO CYIIECTBY H3JaraeT ero, ymMmeer
MPUMEHSATH TOJIYYCHHBIC 3HAHUS Ha MPAKTHKE, HO JOMYCKAeT B OTBETE WM B PEHICHUH 3a/1a4
HEKOTOPbIE HETOYHOCTH;

OIICHKAa «XOpouIo (6)» BBICTABJIACTCA CTYACHTY IO PE3YyJibTaTaM 3K3aMCHA, C€CJIKM OH 3HACT
Marceprall HSK3aMCHAlMOHHOI'O 6I/IJ'IeTa, o CymeCTBy wu3Jjlara€t €ro, yMEET IPUMCHATH
MOJIYYCHHBIC 3HAHUS HA ITPAKTHUKE, HO JOITYCKACT B OTBECTC MHOT'O HCTOHHOCTCﬁ;



OlleHKa «xopomo (5)» BBICTABISETCS CTYAEHTY IO pe3yJbTaTaM 3K3aMeHa, €Cd OH 3HaeT
MaTepuan dK3aMEHAIIMOHHOTO OWIIeTa, U3JlaraeT ero, yMeeT MPUMEHSTh MMOJYyICHHbBIC 3HAHUS Ha
IIPAKTHKE, HE JOIYCKAeT B OTBETE TPYOBIX OIINOOK;

OLICHKA «YJIOBJICTBOPUTEIBHO (4)» BBICTABIISICTCS CTYICHTY IO Pe3yJbTaTaM dK3aMeHa, eCII BO
BpeMs OTBETa HK3aMEHAIIMOHHOTO OWiieTa OH MoKa3an (parMeHTapHBIM, XapakTep 3HaHHA,
HEI0CTaTOYHO NpaBUiIbHbIE (HOPMYJIUPOBKM Oa30BbIX IOHATHM, HO HpU 3TOM OH BIAJEET
OCHOBHBIMH pa3ziesiaMH yueOHOH MporpaMmbl, HEOOXOAMMBIMHU IS AaJIbHEUIIET0 00yYeHHS;

OLICHKA «YyJIOBJIETBOPUTEILHO (3)» BBICTABIISIETCSA CTYIEHTY IO pe3yjbTaTaM 3K3aMEHa, €CIH BO
BpeMs OTBETa 5K3aMEHALMOHHOIOo OWJieTa OH II0Ka3al pPAa3pO3HEHHbIM XapakTep 3HaHH,
HEIOCTaTOYHO MpaBUJIbHBIE (OPMYIMPOBKH 0a30BBIX MOHATUN, HAPYIIEHHWE JIOTUYECKOMH
IIOCJIEI0BATEIBHOCTH B M3JI0)KEHUU INPOTrPaMMHOIO Marepuaiga, HO IpPHU 3TOM OH BIAJEeT
OCHOBHBIMH pa3JliellaMi y4eOHOH IporpaMMbl, HEOOXOIMMBIMH JJIsl AaJbHEHUIIEr0 00yYeHHUS H
MOYKET IIPUMEHSATH [10JIy4YCHHbIE 3HaHUS 10 00pa3lly B CTAHJAPTHON CUTYallUH;

OLICHKA «HEYIOBJICTBOPUTEIBHO (2-1)» BBICTABISCTCS CTYCHTY IO PE3yJIbTaTaM 3K3aMeHa, eClid
BO BpeMs OTBeTa HK3aMEHALlMOHHOTO OuiieTa, OH IOKas3aj, YTO HE 3HaeT OoJiblIeld uacTu
OCHOBHOT'O COJIep>KaHUs Y4eOHOM MporpamMmbl JUCLUIUIMHBI, JONYCKAaeT rpyOble OMMOKH B
(GopMynHpOBKaxX OCHOBHBIX MOHATUN IMCLUUIUIMHBI U HE YMEET HCIOJb30BaTh IOJIyYCHHbIE
3HAHMS [IPU PELICHUH TUIIOBBIX MPAKTUYECKUX 3a]1a4.

5. MeToauyeckue MaTepuaJibl, onpeesiiomue nNpoue1ypbl OLeHNBAHUS 3HAHUI, YMEHHH,
HABBIKOB M (MJ1H) ONBITA 1eATEJIbLHOCTH

[Ipu mpoBeneHuU YCTHOro »HK3aMeHa oOydarwmeMycs mnpenocTtaBusgercas 60 MuHyT Ha
noaroToBky. Omnpoc oOydaromierocs mo OWJIeTy Ha YCTHOM dK3aMeHE He JOJKEH MPEBBIIIATH
JIBYX aCTPOHOMUYECKUX YACOB.

Bo Bpewms mpoBeneHus sK3amMeHa MPHU MOATOTOBKE OTBETOB HAa OMJIETHI, 00ydaromuecs MOTyT
MOJIb30BATHCS MPOTPAMMOMN JTUCIUTUIMHBI, KOHCIIEKTAMH JICKIIMI, CEMMHAPOB M JII000H Ipyroit
JIUTEPATYPOU.

Bo BpeMms mpoBeneHHs SK3aMeHa TIPU OTBETE OOYYaroIerocsi Ha BOMPOCHI MO OWJIETY WU IO
nporpamMme AUCIUIUIMHBI, OH HE MOXKET MOJb30BaThCsl KOHCIIEKTaMH JICKIIUA U CEMUHApPOB U
000M Ipyroit TuTepaTypoi.



