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
THUIIA

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: KomrmsiotepHoe MoaennpoBaHie (hrU3n4ecKux MpoLeccoB

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: KommproTepHOE MoziennpoBanne (GPU3MIECKUX MPOIECCOB
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 KOHTPOJBHBIX 3a/IaHMIl, HCHOJIb3yeMbIX A8 OLEHKH 3HAHUIA,
YMeHUil, HABbIKOB

Texymui KOHTPOJIb 3aKJIFOYAETCS B y4YETE MOCEUICHUS CTYACHTaMU 3aHATHUM, a TaKKe B ydeTe
TE€X WJIM HHBIX BHUJOB AaKTMBHOCTH CTYIEHTOB Ha 3aHATHIX, OOCYXIEHUS BO3HUKAIOLIUX
BOIIPOCOB I10 TEKYLIEMY MaTepuaiy ! T.II.

IIpn BBICTABIEHUM HUTOTOBOM OLICHKM IIEPBOCTEIEHHOE 3HAYEHUE IPUAACTCS OTBETY Ha
JK3aMeHe

IIpumepsl 3aganuii A1l TEKYLIEro KOHTPOJIS

1. 1D cucrema ypaBHEHHUI MEIKOU BOJABI UMEET BUJL

I/ICHOHBB}/H JIONIOJIHUTEIIbHBIN 3aKOH COXpPaHCHHUA

DT D
e EPcEkEntOPicPral

IMPHUBCCTU CUCTEMY K CHMMCTPHUYIHOMY BUAY.

2. ®ysxkuus baknes umeer BUg

o= -
1S I
OIIPECTUTh aMILIMTYAy CKadKa HACHIIICHHOCTH B 3ajaue bakmes-JIeBeperrta, ecin
Ha4daJiIbHasi HACBIIIECHHOCTDb HOpI/ICTOﬁ CpCabl BBITeCHﬂIOH.Ieﬁ KUIAKOCTBIO paBHA

HYIJIIO.

3. HYCTB sBHasi CXEMa 3aIlliChIBaCTCsA B BUJIC

IMOKa3aTb, YTO IMPU BBITIOJTHCHUHN yCHOBI/Iﬁ
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naHHas cxeMma sBisieTcst cxemoit TVD (Jlemma Xaptena).

4. Vcnionb3ys annpoKCUMaluu
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3armmucath WENO pexkoHCTpYKIHIO TPETHETO MOPSAKA TOYHOCTH.

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

IMOKa3aThb, 4YTO CXEMaA TPETHETO MOpAAKAa TOYHOCTHU IO BPEMCHU

(RS = Sl T2 X T W

Takxke gBisiercs cxemoit 1VD.

6. B 3amaue baxnes-JleBeperta monHBI MOTOK (uiabTpanuu paseH W,

nopucTocTs .



Haiitu cxkopocTh pacnpocTpaHeHUs CKauka HACHIIIEHHOCTH, eciu GyHKuusa bakies

HUMCCT BUJ

[TpomexxyTouHasi aTrecTamus MO AUCHUILTUHE «VI30paHHBIE BOIMPOCHI YHCICHHOTO pEHICHUs
CUCTEM YPaBHEHMI rMIepOOINIECKOr0 TUIIa» MIPOBOAUTCS B popMe 3K3aMeHa (YCTHOTO).
DK3aMEHAIMOHHBIA OWJIET BKIIOYAeT B ce0s BONPOC MO BHIOOPY, KOTOPBIM CaMOCTOSITENBEHO
BBIOHpAETCsI CTYIGHTOM M3 IPOTpaMMbl Kypca U COTJIACOBBIBACTCS C IIPETOAaBaTeieM.

[IpuMepbI TeOpeTHYECKNX BOMPOCOB K IK3aMEHY:

1. Xapakrepuctuueckas ¢opma runepOoIMdecKol cuctembl ypaBHeHuH. Cucremsl
YpaBHEHMI, BBIPAKAIOIINE 3aKOHBI COXPAHEHUsI B MHTErPaIbHON U AuddepeHnnanbHoMl
dbopwme.

2. T'mmepOonuyeckre CUCTEMbl YpaBHEHHWH. 3akoHbl coxpaHeHus. Kiaccumueckue w

0000mieHHbIe perieHus. COOTHOIIEHUS Ha CHIIBHBIX pa3pbIBax.

Y CTOWYUBOCTD yIapHBIX BOJIH B Cpelax ¢ MPOU3BOJIbHBIM YPaBHEHUEM COCTOSIHHUS.

Bonnel Pumana. luBapuanTel PuMana nuHelHO#M cucTeMbl ypaBHEHUH.

VYpaBHeHus Ditnepa CKUMAEMOT0 ra3a

Meton I'ogynoBa. CTpykTypa pelieHus 3aJaud O paclaje pas3pblBa A HEIMHEHHBIX

TUIEPOOINIECKUX CUCTEM.

7. CxeMbl BBICOKOTO IOpsaKa amnmnpokcuManuu. [losmHOMUanbHas PEKOHCTPYKIMA
(GYHKIMI 1 OrpaHUYUTENH.

8. IlpuOmmxkeHHble MeTOJbl pelleHHs 3afaud  Pumana o pacmajge paspbiBa UL
KBa3sWJIMHEWHBIX cUCTeM ypaBHeHuil. Merton Poy. OHrponuiiHas xoppekuus. Meromabl
HLL, HLLC u Jlakca-®puapuxca.

9. TlocTaHOBKa rpaHUYHBIX YCIOBUH JJIsl CHCTEM ypaBHEHHU TUIIEPOOIMUYECKOTO THIIA.

10. MHOroMepHasi HeyCTOMYHMBOCTh YMCICHHBIX PELICHHI: KapOyHKYI-3(h(eKT, dncieHHbIe
TECTBHI.

ook w

le/IMepl)I IK3AaMCHAIIMOHHBIX 6I/IJ'ICTOB, MCIO0JIb3YEMBIX /Il IPOBEJACHMS JK3aMeHa:

DK3AMEHAIIMOHHBIN BUJIET Ne 1
1. Bomnpoc no BeiOOpYy

2. T'umepOonuyeckne cHUCTEMBl ypaBHEHHMH. 3akoHBI coxpaHeHus. Kiraccumueckue w
0000mieHHbIe perteHus. COOTHOIIEHUS Ha CHIIBHBIX pa3pbIBax.
3. ®ynkuus bakies umeet Bua

1
ey

ONPCACIINTL aMIUIUTYAY CKa4Ka HACBIIICHHOCTHU B 3a/1a4C baknes- HeBepeTTa.

DK3AMEHAITMOHHbBIN BUJIET Ne 2
1. Bomnpoc no BeIOOpY

2. Metox I'ogyHoBa. CTpyKkTypa pemieHus 3aJa4d O pacraje pa3pbiBa Ui HEITHMHEHHBIX
TUNEepOOINYECKUX CUCTEM.



3. HYCTB sABHaA CX€Ma 3aIliChIBA€TCs B BUC
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IMoKa3aTb, 4YTO CCJIM BBIIIOJHCHBI YCJIOBUA
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IaHHas cxema sBisercsa cxemon TVD.

DK3AMEHAIIMOHHBIN BUJIET Ne 3
1. Bomnpoc no BeiOOpYy

2. TlpuGOnmxeHHBIE METOABI pEIICHUS 3a7aud PuMana o pacmage paspbiBa U
KBa3WJIMHEWHBIX cHCcTeM ypaBHeHuil. Merton Poy. DHrpomnuiinas xoppekuus. Meroabt
HLL, HLLC u Jlakca-®puapuxca.

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

Hailitu ckopocTh pacmpocTpaHeHHusi CKayka HachlllleHHOCTH, eciu (yHkuus baxnes
HMEET BUJT

352
b(S) =

35%+(1-9)*"

4. Kputepuu oueHUBAHUS

OLICHKAa «OTJIMYHO (10)» BBICTABJIACTCA CTYACHTY, MoKaszaBuieMy BCCCTOPOHHUC,
CUCTCMATU3UPOBAHHLIC, FJ'Iy6OKI/IC 3HaHUA qu6H0ﬁ nporpamMmmbl JUCHUIIJIMHBI TIPHU OTBETEC
9K3aMCHAITMOHHOT O OuseTa U OTBETE Ha BOIPOCHI IO IIPOTrpaMMe JHUCHUILIAHEIL,

OllCHKa «OTIWYHO (9)» BBICTaBISIETCS CTYACHTY, [IOKa3aBIIEMY CHUCTEMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHMS Y4eOHOW MPOrpaMMbl TUCHHUIUIUHBI PH OTBETE YK3aMEHAIIMOHHOTO OWiieTa 1
OTBETE Ha BOIIPOCHI 10 NPOrpamMMe JUCLUIIINHBL;

OLIEHKa «OTJIUYHO (8)» BBICTABISETCS CTYJEHTY, TOKa3aBIIEMy CHCTEMAaTU3UPOBAaHHbBIC, 3HAHU S
yueOHOM NporpaMMbl JAMCLUMIUIMHBI MPU OTBETE HK3aMEHALIMOHHOIO OujieTa W OTBETE Ha
BOIIPOCHI I10 POrPaMMe JUCLHUIIINHBI,

OIICHKa «XO0pOoIlIOo (7)» BBICTABJIACTCA CTYACHTY IIO PE3yJIbTaTaM 3K3aMC€HaA, €CJIN OH TBEPAO 3HACT
MaTcepHrall 3K3aMCHAIMOHHOI'O 6I/IJ'IeTa, rpaMOTHO HW IIO0 CYIICCTBY M3Jara€t <cro, ymMceeT
IMPUMCHATH MOJYUCHHBIC 3HAHUA HA MPAKTHUKE, HO JOIYCKACT B OTBCTC HWJIM B PCIICHUU 3a1a4
HEKOTOPBIC HCTOYHOCTH,

OlleHKa «xopomo (6)» BBICTABISETCS CTYIEHTY IO pe3yJbTaTaM 3K3aMeHa, €CId OH 3HaeT
MaTepuan HK3aMEHAIlMOHHOTO OuiieTa, MO CYIIECTBY U3JaraeT ero, yMmeeT MPUMEHSTh
MOJTYYCHHBIC 3HAHUS HA TTPAKTUKE, HO JOIYCKAET B OTBETE MHOT'O HETOYHOCTEH;



OlLIeHKa «xopomo (5)» BBICTAaBISETCS CTYIEHTY IO pe3yiabTaTaM 35K3aMEHa, €CIIM OH 3HaeT
MaTepuall 9K3aMeHAIMOHHOTO OMieTa, U3JIaraeT ero, yMeeT MPUMEHSTh IOJTydeHHbIC 3HAHUS Ha
NpaKTUKE, HE JOMYCKAeT B OTBETE IPYOBIX OMNOOK;

OLICHKA «yJIOBJICTBOPUTEIBHO (4)» BBICTABIISACTCS CTYICHTY IO pe3yJbTaTaM dK3aMEHa, €CIIH BO
BpeMs OTBeTa 3K3aMEHALIMOHHOTO OWJieTa OH IoKa3an (parMEHTapHbIM, XapakTep 3HaHWM,
HE/IOCTaTOYHO NpaBWIbHbIE (HOPMYTUPOBKM Oa30BbIX MOHATHHA, HO HPU 3TOM OH BIIAJEET
OCHOBHBIMHM pa3zieJlaMH yueOHOH porpaMmbl, HEOOXOAUMBIMHU IS AaJbHEHIIEro 00yueHMs;

OILICHKA «YyJOBJIETBOPUTEIHHO (3)» BBICTABISIECTCSA CTYIEHTY IO pe3yiabTaTaM 3K3aMeHa, €Cid BO
BpeMs OTBETa 5K3aMCHAIMOHHOTO OWJeTa OH IOKa3al pPa3pO3HEHHBIM XapakTep 3HAHHIA,
HEJOCTAaTOYHO TMpaBUIbHBbIE (HOPMYIHPOBKM Oa30BbIX MOHATHI, HapylUIEHUE JIOTMYECKOM
IIOCJIEZI0BATEILHOCTY B M3JIOKEHUU IPOrPaMMHOr0 Marepuaja, HO IIPU 3TOM OH BJaJEeT
OCHOBHBIMH pa3jieflaMi y4yeOHOU MporpamMmbl, HEOOXOIUMBIMH JIs JajdbHEHUIero ooyyeHus u
MOYET MIPUMEHSTH MOJIy4YCHHBIE 3HAHUS 10 00pasily B CTAHJAPTHOW CUTYallUH;

OLICHKA «HCYAOBJICTBOPUTCIIBHO (2'1)» BBICTABJIACTCA CTYACHTY 110 PE3YyJIbTaTaM 3K3aMCHaA, €CIIN
BO BpEMs OTBCTA 3K3aMCHAIIMOHHOTO 6I/IJI€Ta, OH IIOKa3aj, 4TO HE€ 3HacT OOJIBIIIEH YacTH
OCHOBHOI'O COJACPKAHHA y‘le6H0ﬁ nporpamMmbl JUCHUILINHBI, HOITYCKACT FPY6LIG OIIMOKU B
q)OpMy.]II/IpOBKaX OCHOBHBIX MOHSTHM IUCHUILUIMHBI U HE YMECT MCIIOJIB30BATH I1OJIYYCHHBIC
3HAHHUA IIPpHU PCIICHUH THUIIOBBIX IIPAKTUYCCKHUX 3aaa4.

5. Metoauyeckue MaTepuaJibl, ONpeaesiloIe Npoueaypbl OeHMBAHUS 3HAHUI, YMEHHH,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

[Ipy mpoBeneHWHM YCTHOTO SK3aMeHa oOOydamomemycsi mnpenocrasisercs 60 MuHYT Ha
noaroToBky. Onpoc oOyuaromnierocss Mo OWUJIeTy Ha YCTHOM 3K3aMEHE HE JOJDKEH IMPEBBIIIATh
JIBYX aCTPOHOMHMYECKHUX YaCOB.

Bo Bpems mpoBeneHHs 3K3aMeHa MpPHU MOJArOTOBKE OTBETOB Ha OWJIETHI, 00y4aroImuecss MOTyT
M0JIb30BATHCS NMPOTrpaMMON JTUCHUIUIMHBI, KOHCIIEKTAMH JIEKIIMI, CEMMHApPOB M JII000N Ipyroi
JIUTEPATYPOH.

Bo Bpems mpoBeneHus Kk3aMeHa MpH OTBETE OOydarollerocss Ha BOMPOCHI MO OWUJIETY WU IO
IporpaMMe AMCLMIUIMHBI, OH HE MOXKET I0JIb30BaThCs KOHCIEKTAaMH JIEKIIMM M CEMHUHApoOB U
0001 APyrou IUTepaTypou.



