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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BeruncnurensHas MaTeMaTHKa
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: PannorexHuKa 1 KOMIBIOTEPHBIE TEXHOJIOTUU

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa BIYUCITUTEIHHON QU3NKU

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 150 gac.
Bcero gacos: 270, Bcero 3a4. en.: 6

KonmnuecTBo KOHTPONBHBIX padoT, 3a1aHuil: 8

[Iporpammy cocraBui: N.b. Iletpos, a-p ¢us.-mar. Hayk, mpodeccop, 3aBeayromuil kadeapoit

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl BeraucauTensHon ¢pusuku 28.05.2020



AHHOTANMA

B mporpamMmy maHHOrO Kypca BKIIIOYEHBI OCHOBHBIE pa3feiibl BBIYMCIUTEIBHON MaTeMaTHKH: TEOPHs
MOTPEIIHOCTEH, Teopus anmpoKcUManuu (yHKIHHA, BBEICHHE B METOJbl MAIIMHHOTO OOyY€HMs, YHCIICHHbIC
METOJBI PEIICHUS JIMHEWHBIX U HEIMHEHHBIX CHCTEM YpPaBHEHUH, YHCIEHHOE MHTETPHUPOBAHUE, YMCIECHHOE
penieHne 0ObIKHOBEHHBIX Ju(depeHIaIbHbIX YPaBHEHUI U YPaBHEHHH B YaCTHBIX MTPOM3BOIHBIX.

B xone m3ydeHus Kypca cTyleHT OyleT MMETh CIEAYIONINE KOMIICTCHITIH:

- 3HAHMUS OCHOBHBIX BBIYMCIUTEIBHBIX METOAOB, MPUMEHSEMBIX JUISl alIPOKCUMALUN (DYyHKIHHA, pELICHUs
JUHEHHbIX W HEJIMHEHHBIX CHCTEM YpaBHEHMH, IudQepeHIuaNbHbIX ypaBHEHUI (OOBIKHOBEHHBIX U B
YaCTHBIX MPOU3BOAHBIX), YUCICHHOTO HHTETPUPOBAHUS;

- YMCHUC IIPUMCHSATD YUCJICHHBIC MCTOABI JJIS1 PCHICHUA KOHKPCTHBIX BBIYUCIIMTCIBHBIX 3a/1a4;

- YMCHHUC UCCJICA0BATb BBIYUCIUTCIIbHBIC MECTOABI HA CXOAUMOCTD, alllIPOKCUMAIIUIO, YCTOI\/’I‘{I/IBOCTL;

- YMCHHUC CTPOUTH BBIYUCIIUTCIIBHBIC AJITOPUTMBI JJI1 pCHICHUA KOHKPCTHBIX 3a1a4 € IOMOMIBIO KOMIIBKOTEPA,
- YMCHHC pClIaTh KOPPCKTHO MOCTABJIICHHBIC 3a/1a4M C IIOMOIIBIO KOMIIBKOTCPA,

- YMCHHUC aHAJIM3UPOBATH IMOJTYUYCHHBIC YHCJICHHBIC PCIICHUA,

- YMCHHUC pa6OTaTB C OHJIANH B HUHTCPHCT y‘le6HBIMI/I pecypcamMu.

Bce YKa3aHHbIC KOMIICTCHIIUN PCAJIM3YIOTCA U IPOBCPAIOTCA B XOAC

y4eOHOTO Tpolecca ¢ UCIOJIb30BAHUEM JICKIIMH, CEMUHAPOB, JIAOOPAaTOPHBIX PadOT, 3alaHUl, KOHTPOJIBHBIX
paboT, 3a4eTOB, OHJIAH PeCypCoB.

1. lean u 3apa4n

Henp aucoMnInHbI
CdopmupoBath y CTYIEHTOB CUCTEMAaTHUECKOE MTPECTABIECHHE O:
1) MeTomax mpuUOIMKEHHOTO pelIeHUs Hanbosee pacpoCTPaHEHHBIX 0a30BbIX THIIOB MaTeMaTHYECKUX
3a1ay;
2) UCTOYHHUKAX MOTPELUIHOCTEN U METO/IaX UX OLICHKH;
3) MeTonax peuieHns aKTyalbHbIX IPUKIAIHBIX 33/1a4.

33]13‘[1/[ JAUCHUIIINHBI

1) OcBoecHue MaTcpuajia OXBATbIBAOIICTO OCHOBHBIC 3a/1a4W U MCTO/bI BBIYMCIIMTSIHHONM MaTEMAaTHKH.

2) q)OpMI/IpOBaHI/IC HOCJIOCTHOTO MPCACTABJICHUA O YHCICHHBIX MCTOHAAX PCHICHUA COBPCMCHHBIX
HAay4HbIX NPUKIJIIAAHBIX 3aJ1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananusupyet 3aaaqy, BBIAEISSA 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

MOCTaBJICHHBIX 3a/1a4
VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPELICHUS

3a1auu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

OIIK-1.1 CnocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)

€CTECTBEHHBIX HayK, U UCIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
napamMeTpoB HCIOIb3YEeMOT0 HayYHOTO 000py/IOBaHUS

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)




B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
OO0sacTh NPUMEHEHHS, TEOPETUUYECKUE OCHOBBI, OCHOBHBIE NPHHIUIBI, 0OCOOCHHOCTH M COBPEMEHHbIE
TEHACHLUUH Pa3BUTHUS METOJOB BBIUYUCIIUTEIILHOW MaTEMaTHUKH.

YMETh!
[IpyMeHsAT, METOABI YMCIIEHHOTO aHaju3a Uil NPUOMMKEHHOIO pelIeHusl 3ajad B 00JacTu CBOeH
Hay4YHO-HCCIII0BATEIBCKON paOOTHI.

BJIaJIETh:
[IporpamMmmHBIME CcpeacTBaMu pa3pabOTKH BBIYUCIUTENBHBIX aJTOPUTMOB M IPOTrpaMM, CIIOCO0aMH UX
OTIa[KU, TECTUPOBAaHMS M IPAKTHYECKOW IIPOBEPKM COOTBETCTBHUS PEaIM30BaHHOIO aJIrOpUTMa
TEOPETHYECKHUM OLIEHKaM.

4. Coep:xanue TUCUMILIUHBI (MOIYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTh Camocr.
pabora
Mertonst YHCIICHHOTO peleHus
1 YpaBHEHHM W CHCTEM HEITUHEHHBIX 4 4 9
ypaBHEHUI
2 [IpenMeT BEIUUCTUTENBHON MaTeMaTHKU 4 2 2
3 [Mpubnuxxenne GyHKIWN, 3aJaHHBIX Ha 4 4 10
JUCKPETHOM MHO)KECTBE
4 Pemenne CHCTEM JMHEHHBIX 6 4 10
anreOpanyecKux ypaBHEHHUH
5 UucnenHnoe nuddepeHupoBaHue 4 4 10
6 UncneHHOe MHTETPUPOBAHKE 2 4 10
YucneHHble METO/IbI pelIeHus
7 OOBIKHOBEHHBIX IuddepeHIanTbHbIX 4 6 12
ypaBHenuit (OY)
8 AHanmm3 cUrHaJIOB 2 2 12
Bapunanmonso- u
9 MPOEKIIMOHHO-PAa3HOCTHBIE METO/IbI 4 6 10

MNOCTPOCHUSA PA3HOCTHBIX CXCM. MCTO,Z[
KOHCYHBIX 3JICMCHTOB.

UucieHHbIE METOBI PELICHUS JTUHEHHBIX
10 |ypaBHeHHH B 4YacTHBIX HPOU3BOAHBIX 4 4 10
napaboIMYeCcKOro THIIA

ITongarne »xectxkon 3amaun Komm mig
11 CHCTEM OOBIKHOBEHHBIX 4 4 10
Qg QepeH-1nanbHbIX ypaBHEHUN

PazHocTHBIE MeTOnBI pelieHus 3aaad,
12 ONKCBHIBaEMBIX UG GepeHIHATBHBI-MU 6 4 10
YPaBHEHUSIMH B YaCTHBIX IIPOU3BOAHBIX

YucneHHoe peIICHUC KPACBbIX 3a1a4 JJIA

13 o1y 4 2 10
YucneHHble METO/IbI pelIeHus
YpaBHEHUIl B YacTHBIX HPOHU3BOAHBIX

14  |runepOoNMYECKOTO THMA Ha MpPUMEpPE 4 4 10

YpaBHEHMs TepeHOCa W BOJHOBOTO
ypaBHEHUS.




YucnenHsle METO/IbI peleHus
15 |ypaBHeHHH B 4YacTHBIX NPOU3BOAHBIX 2 4 10
IIMIITUYECKOrO THIIA

16  |IlonsarHue o nakere OpenFoam 2 2 5
Hroro yacos 60 60 150
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. MeToap! YMCIEHHOTO PEICHNs YPaBHEHHH U CUCTEM HEJTMHENHBIX YpaBHEHUN

Jlokanuzauus kopHeid. [IpuHIMn cxxuMaronmx oToopaxeHnid. MeTox NpoCThIX UTepaLuil.

VYcnoBue cXoAMMOCTH METOAA NPOCThIX utepanuil. Meron HetoTona.

[Topsimok CXOIUMOCTH U YCTIOBUS JOCTUXKEHUS 3aJaHHOU TOUHOCTHU UTEPALUOHHBIX METOAOB.
*Teopema 0 KBaJ[paTUYHOU cxoquMOCTH MeTona Hetorona. *MonudunmpoBannsiit meton HeroToHa.

2. IlpenMeT BBIYUCIUTEIBHON MaTeMaTuKu

[Tpumeps! akTyanbHbIX (HU3MUECKUX 3a7ad, NPH PEIICHUH KOTOPBIX IPUMEHSIOTCS YUCIICHHBIE
METOJIBI: npoOJeMbl  yNpaBlIIEMOTO, WHEPUUAIBHOTO TEPMOSIICPHOTO CHHTE3a;  3a/Ja4d
BO3HMKHOBEHHUSI M Pa3BUTHUSA T'MIPOJMHAMHUYECKUX HEYCTOWYMBOCTEH, Mepexo] K TypOyJIeHTHBIM
TEYEHMSIM; B3aUMOJIEHCTBHUE JTa3€PHOT0O U3IIyYEHHS C BEHIECTBOM; 3aJ]a4l BBICOKOCKOPOCTHOTO yzapa
o0pa3oB ¢  BO3MYUIEHHBIMH  MOBepXHOCTAMH. Crneundpuka MAIIMHHBIX  BBIYHCIIE-HUH.
DneMeHTapHasi TEOPHUs HOTPEIIHOCTEH.

3. llpubnmxenne (yHKUWHN, 3aJaHHBIX HA JUCKPETHOM MHOXECTBE

33.)13.‘13 anre6pa1/1qecxoizi HUHTCPIOJISIINN. CyI]_[eCTBOBaHI/Ie U CAMHCTBCHHOCTD anre6pa1/1qec1<0r0
HUHTCPIOJIALIUOHHOI'O ITOJIMHOMA.

WuTepnionsnuonnsiii monmuaoM B ¢opme Jlarpamxka u B ¢opme Hprorona. OctaTouHblii 4iieH
WHTEPIOSIIVH.

WuTepnionsiiyst mo 4eObIMEBCKUM y3aM. OICHKAa MOTPEITHOCTH HWHTEPIONAIUKN JIs (QYHKIUH,
3aJaHHbIX C OIIMOKAMU.

Kycouno-muaorowiennas uatepnonsus. Uatepronsius crutaiinamu. *JlokanbHbIe CIIIAiHbL.
*Cnnaiiael ¢ GUHUTHBIM HOcuTeneM (B-craiiner). *TpuroHoMeTpuieckass HHTSPIOJSIIHS.

4. Pentenue cucteM TUHEWHBIX aNreOpandecKuX ypaBHEHUN

Hopmbl B KOHEUHOMEPHBIX MpocTpaHcTBax. OOyCIIOBIEHHOCTh CUCTEMBI JINHEHHBIX anreOpanyeckKux
YpaBHEHUN.

HpHMLIe MCTOAbI PCHICHUA: MCTOL Faycca, METOL Faycca C BBIGOpOM IJIaBHOI'O 3JIEMCHTA, MCTO/J
IPOTrOHKH 1A CUCTEM CIICIHUAJIbBHOT'O BUJA.

HrepanroHHBIE METO/IBI PELLICHUS] INHEUHBIX CUCTEM. METOIl IPO-CThIX UTEPALIUM.
Heo0xonuMoe, focTaTouHOE yCIOBHS CXOJMMOCTH METOIa MPOCTHIX uTepannii. Meton 3eliens.
*KanoHnueckas (opMa 3ancH JByXCIOWHOTO HTEPAllMOHHOTO METO/A.

*YeObIIEBCKHIE UTEPAITIOHHBIE METO/BL. *MeTo/T CONPSIKEHHBIX TPAJIUEHTOB.

*[Ipobnema morcka COOCTBEHHBIX 3HaYCHUN MaTpHIlbl. *CTerneHHoN METO/I.

*Meto/ BpallleHUH JIJIsl ITOUCKa COOCTBEHHBIX 3HAYEHUI CaMOCOIPSDKEHHON MaTPHIIBL.
[lepeonpenencHHbIE CUCTEMBI TMHEWHBIX alreOpanvdecKux ypaBHEHUH.

5. Yucnennoe auddepennupopanue




[pocreitmme Gpopmynsl unciennoro auddepernupopanus. OlEHKa MOTPEITHOCTH.
6. UncneHHOe WHTErpPUPOBaHUE

Ksanparypusie popmynsl HetoTrona—Koteca (mpssMoyroiabHUKOB, Tparnennii, CUMIICOHA) U OIIEHKa WX
norpemHoctu. KBagparypusie popmyssl [aycca.

MeTo/bl BEIYMCIIEHUS! HECOOCTBEHHBIX HHTETPAJIOB.
7. UucneHHble METOIBI PelIeHns OOBIKHOBEHHBIX nTuddepeHuansabix ypasaenuit (OY)

Annpokcumanus, yCTOMYUBOCTh, CXOIUMOCTh. Teopema O CBS3M alllpOKCUMAlUH, YCTONYHMBOCTH,
CXOOUMOCTH.

[Ipocreitmue uncneHHbie MeTonbl perenns 3agadn Komm mns OJY. Metonsr Pynre—KyTter miis
O/1Y. OueHkr NOTPEUIHOCTH U YIIPaBJIeHUE AJIMHON I1ara Mpy YUCJICHHOM MHTETPUPOBAHUU CHUCTEM
ONY. JIlunetinpie MHOTOIIArOBEIE MeTONBI (THIa AxaMca) pemenust OIY.

8. AHaIu3 CUrHajaoB
OCHOBHEBIE BBIUHUCIUTEILHBIE METOILI AHAIN3a CUTHAJIOB. BeilBIeThL.
Cemecrtp: 6 (Becennuit)

9. BapI/IaLII/IOHHO- U HNPOCKIUOHHO-PA3HOCTHBIC MCTOAbI IMOCTPOCHUA PA3SHOCTHBIX CXCM. MeTO,Z[
KOHCYHBIX 3JICMCHTOB.

BapuannoHHo- M TNIPOEKLMOHHO-PA3HOCTHBIE METOABI IIOCTPOEHUS PAa3HOCTHBIX cxeM. Meron
KOHEYHBIX 3JIEMEHTOB.

10. YucneHHble METOABl pELICHUA JIMHEHHBIX YpPAaBHEHUH B  YaCTHBIX MPOU3BOJIHBIX
napaboIMYeCcKOro THIIA

YucrieHHbIE METObl PEIICHUS JIMHEWHBIX yPaBHEHUH B YaCTHBIX NMPOU3BOAHBIX MapabOIMdecKoro
THUIIA.

Pa3HocTHBIE CXEMBbl Ul pElIEHUs] MHOIOMEpHBIX YypaBHEHMH TerulonpoBoaHocTH. IlonsTtue o
MeToax pacuerieHus. MeroJ [epeMeHHBIX HamnpaBieHuWH. *Pa3HoCcTHBIE CXeMbl  JUIs
KBa3WJIMHEHHOTO YpaBHEHHMS TEIUIONPOBOJHOCTH. *KoHCepBaTUBHbBIE PA3HOCTHBIE CXEMBI.

11. ITonstue xectkoit 3anaun Komm amst cucteM 0ObIKHOBEHHBIX U] depeH-InanbHbIX ypaBHEHUH

[Nonsrue xectrolt 3agaun Komm asist ccteM 0OBIKHOBEHHBIX U depeH-nnaabHbiX ypaBHeHui (KC
O4VY). * Yucnennoe pemenne KC OHY. A-ycroituusbie, A(o)-ycroiluuBbie u L-ycToiuuBbie
cxembl. *AHanmu3 JBYXTOueuHbIX cxeMm (PyHre—KyTTbl), NTUHEHHBIX MHOTOIIATOBBIX CXEM B
MPO-CTPAHCTBE HEOINPEACICHHBIX KOd(pPHIneHToB. *OnHOUTEpalMOHHBIE MeTOIbI Po3eHOpoKa.

12. Pa3HocTHEIE MCTOJblI PCHICHUA 3aJia4, OIMMCBIBACMBIX ,I[I/I(l)(i)epeHL[I/IaJ'ILHLI-MI/I YpPaBHCHUSAMU B
YaCTHBIX IMPOU3BOAHBIX

Mertonpl MOCTPOEHMs aNIIPOKCUMHUPYIOIUX Pa3HOCTHBIX YPaBHEHWM Ul YpaBHEHUH B YacTHBIX
MIPOU3BOJHBIX.

Anmnpoxkcumanusi, yCTOWYHMBOCTb, CXOIUMOCTh. I[IpmeMbl HccnenoBaHus pPAa3HOCTHBIX 3alad Ha
YCTONYHMBOCTB.

[lpuHIMDT MakcMMyMma, CHEKTPaJbHBI TPU3HAK YCTOHYMBOCTH, MPHUHIMII 3aMOPOKEHHBIX
k03¢ pruLMeHTOB.

13. YucnenHnoe pemeHue KpaeBbix 3ama4 aust OY



Mertozbl penieHusl JMHEHHBIX KPaeBbIX 3a7ad (METOJ YMCICHHOTO MOCTPOEHHs OOINEro pereHus,
KOHEYHO-Pa3HOCTHBI METOA Ui JIMHEWHOrO ypaBHEHHsI BTOPOTO MOPSAKA, METOA IPOTOHKH).
Mertozbl pelleHus] HeJIMHEWHBIX KpaeBbIX 3a1ad (METoA CTPesbObl, METOJ KBa3WIMHEapU3allHu).
3amaua Ha coOcTBeHHble 3HadeHUs. 3agada Lltypma—IIlnyBumns.* IloHsTHE >XECTKOM KpaeBoi
3aaui. *MeTobl pelIeHus )KECTKON JINHEHHOM KpaeBoii 3aja4H.

14. YncneHnHble METOBI PELICHUS] YPABHEHUH B YaCTHBIX MPOM3BOIHBIX THIEPOOIMUYECKOTO TUIIA HA
MIpUMEPE YPaBHEHHUS [TEPEHOCA U BOJIHOBOIO YPAaBHEHHSI.

KoppekTHas nmocraHoBKa KpaeBbIX YCJIOBUH JJIi CUCTEMbI YPaBHEHMH C YaCTHBIMM IPOU3BOAHBIMU
rUnepOoIMYecKOro THIA. XapaKTepPUCTUKW, WHBapuaHThl Pumana. PasHocTHble cxeMbl aist

XapaKTePUCTUYECKON (POPMBI 3aIIMCH CUCTEMBI.
15. UnucnenHble METOABI PELICHUS] YPABHEHUH B YACTHBIX IPOU3BOIAHBIX MJUIMIITUYECKOIO THIIA

Pa3nocTHas cxema «KpeCT» I  YHUCJICHHOTO PCIHICHUSA ypaBHeHI/Iﬁ J'Iarmaca, HyaCCOHa.
I/ITepaHI/IOHHBIe METOAbl MJISI YHUCJIICHHOI'0O PCIICHUA BO3HUKAIOIIUX CHCTEM JIMHEWUHBIX ypaBHeHI/If/'I.
HpI/IHI_II/IH YCTAHOBJICHUS I PCIICHUA CTAllMOHAPHBIX 3a/1a4. VenoBus CXOOUMOCTH.

16. Ilonsitaue o nmakere OpenFoam
Pemenue Tunossix 3agay B makere OpenFoam

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsl, OCHAIEHHAs TIEPCOHATIBHBIMU KOMITBIOTEPaMH, MYITbTHMEINAPOECKTOPOM U
9KpPaHOM.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBegeHnue B BRIYMCIUTENbHYIO MareMaTuky [ Tekcr] : yued. mocobue asst By3oB / B. C. Piabenbkuit
.— 3-e u3a., ucnp. u gon. — M. : ®uzmariut, 2008 .— 288 c.
2. Beenenwne B BeruucnuTenbHyo Gusuky [Tekcer] : [yue6. mocobue ans By3oB] / P. I1. dexpopenko ; mox
pen. A. WU. Jlobanosa .— 2-e usn., uctp. u gom. — Jlonronpynnastii : Uaremrext, 2008 .— 504 c.
3. 12 nexmuii IO BEIYMCIUTEIBEHON MaTeMaTHKe : BBOJIHBIN Kypc [Tekcr] : yuebd. mocobue aiist By3os / B.
. KocapeB .— 3-e u3n., ucrtp. u gomn. — M. : ®uzmarkuura, 2013 .— 240 c.
4. Jlexuny mo BeIYMCIUTENbHON MaTematuke [ Tekct] : yued. mocodue mis By3oB / U. b. Ilerpos, A. U.
Jlo6anoB .— M. : UaTepHet-YH-T UHopM. Texnonoruit : BUHOM. Jla6. 3nanuii, 2006, 2010, 2013

— 523 c.
5. Yucnennsie Metosl [Teker] : B 2 kH. : yueOnuk i By3oB / H. H. Kanutkun, E. A. Anprimaa .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOnuk. [lpuknaanas maremaruka u nHpopMaruka) .—

Ku. 1 : Yucnennsiit ananus. - 2013. - 304 c.

6. Yucnennsie meronsl [Tekcr] : B 2 xH. : yuebnuk i By3oB / H. H. Kanutkun, I1. B. Kopsikun .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOHuk. [Ipuknagnas Maremarnka u nHpopMaruka) .—
Ku. 2 : Meroaps! matemarnueckoii ¢puzuku. - 2013. - 304 c.

JomnonHurenbpHas auTeparypa
®onp nuTeparypsl 6a30B0i Kadeapsl

1. Jlaboparopublil npakTUKyM « OCHOBBI BBIYUCIUTEIBHON MaTeMaTUKU». — 2-€ U3/. UCIL. U JIOTOJIH. /
Wsanos B.J1., Kocapes B.1., Jlo6anos A.U., [lerpos U.b., ITuporos B.b., Ps6ensknii B.C.,
Crapoxwunosa T.K., Topmacos A.I., YtioxuaukoB C.B., Xononos A.C. — M.: U3n-Bo M3 mpecc, 2003,
196 c.

2. Xaiipep 3., Hepcerr C., Bannep I. Pemienne 00bIKkHOBEHHBIX U (epeHIHaIbHBIX YPaBHEHUH.
Hexectkue 3amaun. — M.: Mup, 1990., 512 c.

3. Camapckuit A.A., I'ynua A B. Uucnennsie metoasl. — M.: Hayka, 1989.



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

http://mipt.ru/education/chair/computational_mathematics/study/materials/compmath/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Kommunsaropst u cpenst pazpadotku C++, JAVA, FORTRAN, PYTHON
9. MeTonuueckue yKa3aHus 151 00y4aloMMXCsl 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIs)

CryneHT, M3y4aronuil Kypc JOJDKEH ¢ OIHOW CTOPOHBI, OBJIAJICTh OOIUM TOHSATHIHBIM ariaparoMm, a C
JIPYroi CTOPOHBI, TOXKEH HAYUYUTHCSI IPUMEHSATh TCOPETUUECKHUE 3HAHUS HA MPAKTHUKE.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca OTBEIEHO MHUHHMAaJbHO HEOOXoquMoe BpeMsi nis paboTbl CTyneHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPaTyphbl,

- TpopaboTKy yueOHOro Marepuana (IO KOHCIIEKTaM JIeKLHUH, y4eOHOW W Hay4dHOH juTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

- pelieHue 3aaay, MpeAsiaraéMbIX CTYACHTaM Ha MPaKTUYECKUX 3aHSITUSX U B Kauy€CTBE KypCOBOIO
3aJaHusl,

- [IOATOTOBKY K IMPAKTUYCCKUM 3aHATUAM U 3a4CTaM.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllN.

ITokazarenem BIaJeHNs] MATEPUAIIOM CIIYKUT YMEHHUE pellaTh TEOPETUUECKHE U IPAKTUUECKHE 3a1a4H.
BaxxHo n0OMTBbCS MOHMMAaHUS W3y4yaeMOro Marepuaja, a HE MEXaHHMYECKOro ero 3aloOMHHaHuf,
OLLYTUTh B3aUMOCBA3b MEXy TEMaMU Kypca.

ITpu 3aTpynHEeHUN M3ydeHHs OTIENbHBIX TeM, BOIIPOCOB, CIIEAyeT 00paIaTrhesi 3a KOHCYIbTALMAMHU K
JIEKTOPY WJIU MPENOJIaBaTeI0, BEAYIEMY NPAKTUIECKHAE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
Kadeapa BEIYUCIUTEIBHON (PU3UKU

KYpC: 3

KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: W.B. Ilerpos, n-p ¢us.-Mat. Hayk, mpodeccop, 3aBeayromuil kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PE3YJIbTaTOB

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IacTi

[MK-3.1 3naer mpuHIHMIILI PabOTHI M JHANa3oHbl pabounX
apamMeTpoB HCIOIB3YEMOT0 HaAyYHOTO 000pYy/IOBaHUS

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «BrraucnurenbHas MaTeMaTHKAY o6yqa101u1/1ﬁc;1 JOJIKCH:

3HAThb:

OOnacTb MNPUMCHCHUSA, TCOPCTUICCKUC OCHOBbI, OCHOBHBLIC ITPUHIIUIIBI, 0COOEHHOCTHU U COBPCMCHHBIC
TCHACHINU PAa3BUTHUA METOA0B BBIYUCIIUTEIbHON MaTEeMaTUKH.

yMeThb:

[IpuMeHsAT, METOBl YMCIIEHHOTO aHaju3a JUisi MPUOIMKEHHOTO pelIeHUs 3ajJad B o0NacTH cBoei

Hay‘lHO—HCCHe,Z[OBaTeJILCKOﬁ pa60TBI.
BJIad€Th:

[TporpaMMHBIMU CpeaCTBaMH Pa3pabOTKU BBIYMCIUTEIBHBIX AJITOPUTMOB M MPOTPaMM, CIIOCOOAMHU HX
OTNIAJIKH{, TECTHPOBaHUS W MPAKTUYECKOH IPOBEPKH COOTBETCTBUS PEATM3OBAHHOIO aJITOpUTMaA

TCOPCTUUICCKUM OLICHKAaM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

cM. (aiin

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POMEKYTOUHOH aTTecTaluu

o0yuarumuxcst
cM. (haiin

Kputepun onennBanus
cM. (haiin

5. MeTonu4eckue MaTepuaJbl, onpeaeJsomue Npouexypbl OLeHUBAHUA 3HAHUI, YMEHH I, HABBIKOB H

(Wy1M) oNbITA AESITEILHOCTH

cM. (aiin




