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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BrruncnurenbHas MareMaruka

10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKHU: ITporpammHas uHxeHepus
nepeioBasi HHKEHEepHast IIKOJIa PaJHoJIOKALUH, PaAHOHABUTAIIMH U TPOTPAMMHOM
WH)KEHEpUU
kadeapa BEIYUCIUTEILHON (PU3UKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

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

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIxX yacoB: 120 Bcero, B TOM 4ucIe:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositenbHas pabdora: 150 gac.
Bcero gacos: 270, Bcero 3ad. ef.: 6

KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocraBui: N.B. Eropos, a-p ¢us.-mar. Hayk, mpodeccop

[Iporpamma obcyrxneHa Ha 3acefanuy Kadeapsl BeraucnuTensHon ¢pusnku 28.05.2020



AHHOTANMA

I[TepBast yacTh yu4eOHOro Kypca MOCBSIIEHa MaTeMaTHYECKU CTPOroMy 0O0OCHOBAHHUIO YUCICHHBIX MOAXOI0B K
PELICHUIO CaMbIX pa3HOOOpPA3HBIX 3a/ad BBHICHICH Ma-TEMAaTHKH Ha KOHKPETHBIX TNpuMepax. B Hei
PacCMOTpPEHBI CIIeAy-IOIINE Pa3/Ieibl BEIYUCIUTEIFHON MaTeMaTHKH: 1) MOTPEIIHOCTH, 2) CUCTEMBI JIMHEHHBIX
areOpanyecKuX ypaBHEHUI BBICOKOTO MO-psAKA, 3) YUCICHHBIE METOIbl PEIICHUS ypaBHEHUH M CHCTEM
HEJM-HEeHHbIX ypaBHEHUH, 4) npuobnmkeHne GpyHKIMH B KOHEYHOMEPHBIX IPOCTPAHCTBAX, BBEICHUE B METOJIBI
MAIIMHHOTO OOy4YeHHs, 5) 4YHCICHHOE IU(PPEepeHIUPOBAHUE M WHTETPHUPOBAHHE, 6) UYHCICHHBICE METOIBI
pelieHus: OOBIKHOBEHHBIX (D depeHInanbHbIX ypaBHEHHH.

BTOpaH YJacCTb KypcCa NOCBAIICHA U3YYCHHUIO YHUCIICHHBIX MCTOAOB, UCITIOJIb3YCMbIX IAJId PCIICHUA ypaBHeHI/Iﬁ B
YaCTHBIX ITPOU3BOAHBIX FI/IHCPGOHI/I‘ICCKOFO, OJIJIMIITHYCCKOTO U Hapa60HquCKOFO THIIOB, B TOM YHCIJIC
MHOT'OMCPHBIX.

B mpouecce n3ydeHuss marepuajoB MEpPBOW YacTH Kypca CTYAEHT NpPUOOpeTaeT CledyIollue HaBBIKA U
KOMIICTEHLIUY:

- Hay4yHO OOOCHOBAaHHOE NpEJACTaBlICHHE OO0 OCHOBHBIX YHCICHHBIX IOAXOAAaX K OIEHKE  BEIMYHHBI
MOTPEUIHOCTH BBIYMCIICHUH, K HAXOXACHUIO PEIICHUH CHCTEM JMHEHHBIX YpPaBHEHHH BBICOKOTO IOPSIKA,
HEJIMHEHHBIX ypaBHEHMH W CHCTEM HEJIWHEHHBIX ypaBHEHHMU, K TPUOIMKeHWIO (DYHKIMH, 3alaHHBIX B
KOHEYHOMEPHBIX TNPO-CTPAaHCTBaX, K AU((HEepeHUUPOBAaHUIO UM HHTETPUPOBAHUIO CETOYHBIX (YHKUMH, K
MOCTPOCHUIO PEIICHHH 151 3a71a4 OOBIKHOBEHHBIX U (EpEeHITUAIBHBIX YPaBHEHUH;

- 3HaHMWA O crocobax aHanmm3a W oTOOpa HambOosee dPPEKTHUBHBIX METOJOB PEIICHHS KOHKPETHBIX 3ajad,
paccMarpuBaeMbIX B Kypce, U HX BO3MOKHBIX 0000IIEHHSX;

- YMEHHE Peau30BbIBATh YUCICHHBIE METObI B BUJE aJITOPUTMOB U POTpaMM i ipuMeHeHust Ha OBM, ux
OTJIAJIKU M MOJTy4eHHsI TPeOyeMbIX JaHHBIX;

- YMEHHE KOHTPOIUPOBATh TOYHOCTh MONydaeMbIX Ha DBM 4YuC-IeHHBIX pPe3yJbTaToB.
1. lean u 3apa4un

Henp AucoMnInHBI
CdopmupoBarh y CTYIEHTOB CUCTEMAaTHUECKOE MTPECTABIECHHE O:
1) MeTomax mpuOIMKEHHOTO pelIeHus: Hanboee pacpoCTPaHEHHBIX 0a30BbIX THIIOB MaTeMaTHYECKUX
3a1ay;
2) UCTOYHUKAX MOTPELIHOCTEN U METO/IaX UX OLICHKH;
3) MeTonax peuleHnus PeleHNs aKTyalbHbIX IPUKIAJHBIX 33/1a4.

33]13‘[1/[ JAUCHUIIINHBI

1) OcBoeHue MaTtcpuajia OXBATbIBAOIICTO OCHOBHBIC 3a/1a4W U MCTO/bI BBIYMCIIMTSIHHONM MaTEMAaTHKH.

2) (I)OpMI/IpOBaHI/IC HOCJIOCTHOTO MHNPCACTABICHUA O YHUCICHHBIX MCETOAAX PCHICHUA COBPCMCHHBIX
HAay4HbIX NPUKIJIIAAHBIX 3a1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacTy (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYIO TEXHUKY M CEpBHMCHI ceThH HMHTepHeT B
nH()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrnoHaTHHON AeATSIIEHOCTH

HPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAsA  |MaTeMAaTHYECKUE METOABl M TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOW OE30MIaCHOCTH  [obecrieyeHre Il pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu




[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON

JACATCIIBHOCTHU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

OO0acTh NPUMEHEHHS, TEOPETUYECKUE OCHOBBI, OCHOBHBIE NPHHIUIBI, 0COOCHHOCTH M COBPEMEHHbIE

TCHACHLUU PA3BUTUA MCTOOB BBIYMCIINTSIHHON MAaTEMATUKH.

YMETB:

HpI/IMCHSITB METOAbI YHCIICHHOI'O aHaJinu3a IJIsA HpI/I6J'II/DKeHHOFO pelcHud 3a41a4 B 00I1acTH CBOEH

Hay4YHO-HCCIIEI0BATEIHCKON pabOTHI.

BJIAJIETD:

[TporpaMMHBIMH CpeICTBaMH Pa3pabOTKU BBHIYMCIUTEIBHBIX aJITOPUTMOB U MPOTPaMM, CIIOCOOAMHU UX
OTIAJIK, TECTHUPOBAHHS W MPAKTHUECKOM IPOBEPKH COOTBETCTBHUS PEATN30BAaHHOTO aJITOPUTMA

TCOPCTUYCCKHUM OIICHKAM.

4. Coep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [IpenmeT BEIYMCIUTENBHOM MaTEMATUKHU. 4 4
) [Ipubnuxxenne GyHKUMN, 3aJaHHBIX Ha 5 5 15
JUCKPETHOM MHOXKECTBE.
3 Pemenne CUCTEM JIMHEHHBIX 5 5 15
anreOpanyecKux ypaBHEHHM.
4 Uucnennoe nuddepeHupoBaHume. 5 5 15
5 UucreHHOEe HHTErPUPOBAHKE. 5 5 15
UucneHnele METO/IbI peuieHus
6 OOBIKHOBEHHBIX T PepeHITanTbHBIX 6 6 15
ypaBuenuit (OY).
KoppekrtHass ~ moctaHoBKa  KpaeBbIX
7 YCIIOBUM [JJIsl CHCTEMBI YpaBHEHHUH C ) 5 9
YaCTHBIMU [IPOU3BOJHBIMU
rUnepOoINIeCcKOro THIIA.
[lonsTre 0 BapualMOHHO-PAa3HOCTHBIX U
] IIPOEKLMOHHBIX MeTozax 4 4 9
NpUOJIMKEHHOTO PEIICHUS] ypaBHEHUH B
YaCTHBIX POU3BOAHBIX.
PazHocTHBIE MeTOnBI pelieHus 3aaad,
9 OIIUCBIBAEMBIX muddepeHIanIbHBIMA 4 4 9
YPaBHEHUSIMH B YACTHBIX IPOU3BOAHBIX.
10 |BomHOBOE ypaBHEHHUE. 4 4 9
1 YPaBHeHI/IeU aABEeKIUU IS  OOHOU 4 4 9
[IEPEMEHHOH.




UucieHHbIE METOBI PELICHUS JTUHEHHBIX

12 |ypaBHeHHH B 4YacTHBIX NPOU3BOAHBIX 4 4 9
napaboIMYecKoro TUIIA.
SIBHBIE, IBYXCIIOWHBIE BO BPEMEHH CXEMBI

13 JUISL YpaBHEHHUS aJIBEKIMH B IBYX- H 4 4 9
TPEXMEPHOM MIPOCTPAHCTBE.
YucnenHsle METO/IbI peleHus

14  |ypaBHeHHH B 4YacCTHBIX HPOU3BOAHBIX 4 4 12
UIMITUYECKOTO THUIIA.

Hroro yacos 60 60 150

Iloaroroska k sk3aMeHy 0 gac.

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

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. TIpeaMeT BBIYUCAUTENBHON MATEMATHKH.
Crenndrka MaTUHHBIX BRIYUCICHHUA. DIIeMEHTapHAs TEOPHUs MOTPEITHOCTEH.
2. Ilpubnmxenne (yHKIUI, 3aJaHHBIX HA JUCKPETHOM MHOXECTBE.

3agaya anreOpamueckoil uHTepnoasunu. CyIIecTBOBaHWE M EIUHCTBEHHOCTh alreOpandeckoro
WHTEPHOJSILMOHHOrO moauHoMa. MHtepnonsunonssiii nonuHoM B ¢opme Jlarpanxa u B dopme
Herotona. OcrtarouHblii WieH WHTEpHONSIUU. MHTepronsuus mo 4yeObImEBCckuM y3nam. OneHka
MOTPELIHOCTH HMHTEPHONAUMN i1 (QYyHKIMHA, 3aJaHHbIX ¢ ommnOKamu. KycodHO-MHOTOWIEHHAas
uHTepnosiua. Muatepnonsauus crnaiinamu. *JlokanbHbeie crutaiiHpl. *CrutalHel ¢ (QUHUTHBIM
HocureneM (B-craiinsn).

3. Pemienne cucteM JMHEHHBIX aNreOpanvecKux ypaBHEHUH.

Hopwmbl B KoHEYHOMEPHBIX TpocTpaHcTBax. OOYCIOBICHHOCTh CHCTEMBI JTMHEHHBIX aJre0pandecKux
YpPaBHECHHUI.

[psimbie mMetonsl pemienus: meton [aycca, merox ['aycca ¢ BHIOOPOM TIIABHOTO 3JIEMEHTa, METO[
MIPOTOHKH ISl CHCTEM CIELUAIBHOIO BUAA.

I/ITepaI_II/IOHHBIC MCTOJbI PCIICHU JIMHCHHEIX CHCTEM. MeTO,Z[ MMPOCTBIX I/ITepaLII/Iﬁ.
HGO6XOI[I/IM06, A0CTAaTOYHOC YyCJIOBUA CXOANMMOCTU MCTOJA NPOCTBIX HTGpaL{Hﬁ. MCTOZ[ 3eﬁnenﬂ.
*KaHOHHYECKas (I)opMa 3alliCcu ﬂBYXCHOﬁHOFO HUTCPALMOHHOI'0 MCTO/A.

*MCTO,I[BI peuicHrd, OCHOBAHHBIC HA MUHUMU3AIIUU (1)YHKI_II/IOHaJ'IOB.

*MCTO,E[ CONPSKCHHBIX T'PAAUCHTOB.

*Hp06neMa IOKWCKA COOCTBCHHBIX 3HAUCHHUU MaTpuIbl. *CreneHHOU METOA AJId BBIYHCIICHUA
MaKCHMAaJIbHOTO COOCTBEHHOrO YHCIIA.

*Meton BpallleHH JUIsl TIOMCKa COOCTBEHHBIX 3HAUEHHWH CaMOCOMpPsDKEHHOW Marpuipl. *Meton
0OpaTHOW UTEpaIHH.

[TepeonpeeneHHbIE CUCTEMBI IMHEWHBIX AITeOpanuecKuX YpaBHEHHH.

4. Yucnennoe nudQepeHupoBaHue.

[Ipocreitmme Gpopmynsl unciaennoro auddeperHurpopanusi. OLeHKa MOTPEIIHOCTH.

5. UncneHHOe NHTErpUPOBaHKUE.




Ksanparypusie popmynsr Hetorona—Korteca (mpsiMoyroiasHUKOB, Tpanenunii, CUMIICOHA) U OLIEHKA UX
norpemHocTH.  KBagparypusle ¢opmynsr I'aycca.  *Meronpl  BBIYHCICHUS HECOOCTBEHHBIX
HMHTETPaJoB.

6. UuciieHHble METOBI PELICHUsT OOBIKHOBEHHBIX qu(epeHnanbibx ypasaenuit (OAY).

Anmnpoxcumanusi, yCTOWYUBOCTb, CXOAMMOCTb. Teopema O CBA3M allpOKCUMAIMH, YCTOWYHUBOCTH,
CXOAMMOCTH.

[Ipocreitine uucnennele MetoAsl pemienus 3agadn Komm anms OHY. Mertonst Pynre—KyTTsl
pemennst O/1Y.

*Metonst Pynre—Kyrter B mpeacraBinenun bytuepa. *baprepbi byruepa. *DkcnoneHumanibHas
OLICHKA YCTOHYMBOCTH. *YCTOWYMBOCTb NpPU pA3IMYHBIX THUIAX IIOBEACHUS peleHus (Ha
YCTOMYUBBIX U «HE HEYCTOMYMBBIX» TPACKTOPHAX). *OLIEHKH MOTPEIIHOCTU W YIpaBlieHUE JIMHOM
miara mpy YUCJIeHHOM HHTerpupoBaHuu cucteM O/1Y.

Cemecrtp: 6 (Becennuit)

7. KoppekTHasi IocTaHOBKA KPaeBbIX YCIOBUHN AJI CUCTEMBl YPaBHEHU ¢ YaCTHBIMM IIPOU3BOIHBIMU
rUnepOOINIeCcKOro THIIA.

XapakTepucTuKy, MHBapHaHThl PuMana. Pa3HOCTHBIE cXeMBbl I XapaKTepUCTHYECKOH (OPMBI
3aIIUCH CUCTEMBI.

8. IlonaTne 0 BapHAIIMOHHO-PA3HOCTHBIX W MPOEKLIMOHHBIX METOJaxX MNPHOIMKEHHOTO pEIICHHS
YpaBHEHHUI B YACTHBIX NPOU3BOAHBIX.

*[lonsaTHe O BapHUALIMOHHO-PA3HOCTHBIX M MPOEKLUMOHHBIX METOAaX NPUOIMKEHHOTO PELICHUs
YpaBHEHU B YaCTHBIX IPOU3BOAHBIX.

9. Pa3HOCTHBIE METOABI pEIICHMs 3ajad, ONUCBHIBAEMBbIX AHU(D(PEpeHINANTbHBIMI YPABHEHUAMHU B
YaCTHBIX MPOU3BOIHBIX.

MeToabl TOCTPOCHUS aNPOKCUMHPYIOMINX Pa3sHOCTHBIX YpPaBHEHHH Ui YpaBHEHHH B YacTHBIX
NPOU3BOAHBIX. ANMPOKCHMAIINS, YCTOHYUBOCTD, CXOAMMOCTb. [IpreMsbl MccienoBaHusl Pa3HOCTHBIX
3a7a4 Ha YCTOMYMBOCTH. [IpMHIMI MakcMMyMma, CIIEKTPaJbHBIA MPH3HAK YCTOHYUBOCTH, TPHHIUIT
3aMOPOKEHHBIX KOd(duIeHToB. *KaHoHNUeCKH BUI IBYXCIIOHHBIX CXEM.

10. BonnHOBOE ypaBHEHHE.

[Nonsrue xectrolt 3agaun Komm asst cucteM 0OBIKHOBEHHBIX U de-peHnuanbabix ypasaeHui (JKC
ony).

*MeTonpl YHCIEHHOTO pemieHus xectkux cucreM OJ[Y: opHomaroBble (HESBHBIE METOIBI
Pynre—KyTtTh1, MeTObI Po3eHOpOKa) 1 MHOTOIIArOBEIE ((hOopMyITbl MU PepeHIIMPOBAHNS HA3a).
*UccnenoBanue cxeM Ha  A-yCTOWYHBOCTh, Lp-yCTOMYMBOCTh U MOHOTOHHOCTb.

*@YHKIUS yCTOWIMBOCTH B 00JIaCTh YCTOWYHBOCTH METOOB PyHre—KyTThI.

*Mertonsl ['upa B peicraBinennu Hopacuka.

11. YpaBHeHue aiBEeKIIUH ATl OJHON MEPEMEHHOM.

Mertonpl penieHus JUHEHHBIX KPaeBBIX 3a/4ad (METOJ YUCIECHHOTO MOCTPOCHHs OOLIEro peLIeHHs,
KOHEYHO-Pa3sHOCTHBIM METOJ JUIs JIMHEHHOTO YpaBHEHHsS BTOPOTO MOpPSAKa, METOJ IPOTOHKH).
Mertonpl pemieHus HENWHEHHBIX KpaeBBIX 3a1ad (METOA CTPenbObl, METOA KBa3HJIMHEAPU3ALMH).
*BaprallMOHHO-Pa3HOCTHBIE M IPOEKIHMOHHBIC METOIbl IOCTPOCHUS NPUOIMKEHHOTO PEIICHHUS.
*MeTol KOHEUHBIX JI€MEHTOB. 3anada Ha cobcTBeHHble 3HaueHus (Ltypma—JlnyBumis). *[lonstue
KECTKOU KpaeBol 3a7a4n. *MeTobl PeIICHHsI )KECTKON TMHEWHOW KpacBOH 3a/1a4u.

12. UYucneHHble METOABl PpELIEHUS JIMHEHHBIX YpaBHEHUMM B  YacTHBIX IPOU3BOIHBIX
napaboIMYEeCcKOro TUIIA.



*KBa3wiIMHEHOE  ypaBHEHHME  TEIUIONPOBOAHOCTH W €r0  aBTOMOJEIBHOE  pEIICHUE.
*KoHCcepBaTUBHBIC Pa3HOCTHBIE CXeMBI. [IpreMbl IOCTPOCHNUST KOHCEPBAaTHBHBIX PAa3HOCTHBIX CXEM.
Pa3sHOCTHBIE CXEMbI JUIsi pEICHUS MHOTOMEPHBIX YPaBHEHHWH TEIUIONPOBOXHOCTH. I[loHsATHE O
MeToJax paclleIvieHus. MeTon TepeMEeHHBIX HanpaBieHud. *Pacmermienne mno (u3MuecKum
nponeccam. *UncneHHble METOIBI pEIICHUS] YPaBHEHUH ThMa «peakius—auddy3usy».

13. SIBHBIE, ABYXCIIOMHbBIE BO BPEMEHHU CXEMbl AJISl YPaBHEHMs AIBEKLHUU B JIByX- U TPEXMEPHOM
MIPOCTPAHCTBE.

MOHOTOHHEIE PAa3HOCTHBIC CXCMEIL. *TeopeMa C. K FOI[}IHOBa O CBA3H IOPAJKa alllpOKCUMAIlUA U
MOHOTOHHOCTH JIJISI TUHEHHBIX Pa3HOCTHBIX CXEM.

14. YucneHHble METO/IbI PEILIEHHUS] YPABHEHUH B YACTHBIX IIPOU3BOAHBIX AJUIMIITUYECKOTO TUIIA.

PazHocTHass cxema «kpecT» g YHCIEHHOro peuleHus ypaBHeHuld Jlamutaca, Ilyaccona.
WrepanrioHHblE METOABI AJII YHCIEHHOIO PEIICHUS BO3ZHUKAIOIIUX CHUCTEM JIMHEHHBIX YpaBHEHUIL.
[TpuHIMI ycTaHOBIEHHS JUIS pELICHHs CTAlMOHApHBIX 3a7ad. *OIeHKa KOJIWYecTBA HMTEpaluid,
HEOOXOAUMBIX JIJIsl TOCTHKECHHUS 3aJJaHHON TOYHOCTH MPH UCIIOJIB30BAHNUH PA3IMUHBIX METOIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

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

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBegeHue 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 BeruucnuTenbHyto Gusuky [Tekcer] : [yue6. mocobue ans By3oB] / P. I1. dexpopenko ; mox
pen. A. U. Jlobanosa .— 2-e u3sn., uctp. u gom. — Jlonronpynssetii : Uaremrext, 2008 .— 504 c.
3. 12 nexmuii IO BEIYMCIUTEIBHON MaTeMaTHKe : BBOJHBIN Kypc [Tekcr] : yueb. 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 UHpOpM. 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 maremarnka u nHpopMaruka) .—

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

JlononHuTEIbHAS IUTEpaTypa
1. OcHOBBI BEIUUCTHUTENbHON MaTeMaTuku [ Tekct] : yueb. mocobue A BTy30B ; A01. M-BOM BBICII. U
cpen. cnerr. oopazosanust CCCP / b. I1. lemunosuy, U. A. Mapon .— 4-e uzg.,ucnp. — M. : Hayka,
1970 .— 664 c.

®onp auTeparypsl 6a30B0i Kadeapsl
2. Xaiipep 2., Hepcerr C., Bannep I. Pemienue o06p1kHOBeHHBIX nuhepeHInanbHbIX YPaBHEHUH.

Hexectkue 3amaun. — M.: Mup, 1990. — 512 c.
3. Camapckuit A A., I'ynun A B. Yucnennsie metoasl. — M.: Hayka, 1989.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Kommunsaropsr u cpenst pazpadotku C++, JAVA, FORTRAN, PYTHON
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, H3y4aromuil Kypc JOJKEH ¢ OIHOW CTOPOHBI, OBJIAJETh OOIIUM MOHSATHIHBIM anmaparoMm, a C
Jpyroil CTOPOHBI, 1OJDKEH HAYUUThCS IPUMEHATh TEOPETUUECKUE 3HAHNSI HA IIPAKTHKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca OTBEICHO MHUHHMAaIbHO HEOOXOqUMOe BpeMs Jis paboThl CTyleHTa Haj TEMOHM.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

- UTCHUC U KOHCIICKTUPOBAHUC peKOMeHI[OBaHHOfI JINTCPATYypPBhbI,

- TpopaboTKy ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMi, Yy4eOHOW W Hay4dHOH JIHTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

- pellleHue 3ajad, MpenjaraeMbIX CTYAeHTaM Ha MPaKTHYECKUX 3aHATHUSAX U B KaueCTBE KypCOBOTO
3aJaHus,

- IOATOTOBKY K JU(PepeHIMPOBAHHBIM 3a4€TaM.

PykoBOACTBO W KOHTPOJL 3a CaMOTOSTENBHONH pPabOTON CTy[IeHTa OCYIISCTBISETCS B ¢opme
WHIUBUYAJIbHBIX KOHCYIBTALUH.

Iloka3zaresnem BiaaeHUsI MaTEPUAIIOM CIIY>KUT YMEHME pellarh 3a1a4H.
BaxHO 10OUTHCS MOHUMAHUS U3y4aeMOro MaTepuaia, a He MEXaHHYECKOTO ero 3allOMUHAHMUS.

ITpu 3aTpynHEeHUN M3y4eHHs OTIEIBbHBIX TeM, BOIIPOCOB, CIIEAyeT 00paIaTrhbesi 3a KOHCYIbTALMAMHU K
JIEKTOPY WJIU MPENOIaBaTeI0, BEAYIIEMY NPAKTUIECKHUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: WHupopmaTrka ¥ BEIYACIUTEIbHAS TEXHUKA

npouiIb MOATOTOBKH: [IporpammHast HUHXCHEPHS
nepezioBas HHXKCHEepHasH IIKOJIa PATHONTOKAIUY, PATUOHABUTAIIMN U TPOrPAMMHOMN
WH)KEHEPUN
kadeapa BIYUCITUTEIBHON QU3NKU

Kypc: 3

KBaTuuKanus: Oakanasp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBanHblii 3a4€T

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

Pa3zpadorunk: WN.B. Eropos, 1-p ¢u3.-mar. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIonas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

[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-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «BpraucnurenbHas MaTeMaTHKAY O6y‘IaIOH.IPII>iCSI JOJIKCH:

3HAThb:

OOnactb MNPUMCHCHUSA, TCOPCTUICCKUC OCHOBBI, OCHOBHbLIC ITPUHIIUIIBI, 0COOCHHOCTHU U COBPCMCHHBIC
TCHACHINU PAa3BUTHUA METOA0B BBIYUCIIUTEIbHON MaTEeMaTUKH.

yMeThb:

[IpuMeHsAT, METOBl YMCIIEHHOTO aHaju3a JUIs MPUOMMKEHHOTO pelIeHUs 3ajJad B o0NacTu cBoei

Hay4YHO-UCCIIeIOBATECILCKOU PabOTHI.
BJIaJeTh:

[TporpaMMHBIMU CpeaCTBaMH Pa3pabOTKU BBIYMCIUTEIBHBIX aJITOPUTMOB M MPOTPaMM, CIIOCOOAMHU HX
OTNIAJIKH, TECTHPOBaHUS W MPAKTUYECKOH IPOBEPKH COOTBETCTBUS PEAIM3OBAHHOIO aJITrOpUTMa

TCOPCTUUCCKUM OLICHKAaM.

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

[TepeueHb THIOBBIX KOHTPOJIBHBIX 3aJaHNH (KypCOBBIX paloT):

. IIpumeneHne MeToaa MPOCTHIX UTEepaIuii, MeTosa 3eii1ess], MeTo/la BEpXHEN pelaKcaliu.

. TlocTpoeHue HHTEPIONSAIMOHHOTO TToMHOMA B popme Jlarpanxka u B popme HproToHa.

. [IpubnmxeHHOe BEIYUCICHNE UHTETpaa.

. Hucnennoe pemrenne kpaeBbix 3aaad ans OLY.

1
2
3
4. Yucnennoe pemenne OY metogamu Pynre-KytTor.
5
6

YuciieHHOE pelieHne KpaeBbIX 3a/ad Ul THNepOOoInYecKUX ypaBHEHUH, TOCTAHOBKA IT'PAHUYHBIX

YCIIOBHH.

7. Yucnennoe PCIICHUC KPACBBIX 3a1a4 JJIA Hapa6OJ'II/I‘leCKI/IX ypaBHeHHﬁ.

8. UucneHnoe PCIICHUC KPACBBIX 3a4a4 I SJUTATNITUICCKUX ypaBHCHI/Iﬁ.

Kputepun onennBanus:

Ouenka «otarmgHo (10)» BbICTaBIsIeTCS 00yYaromeMycs, €CIIM 32 CEMECTPOBYIO KOHTPOJILHYIO padoTy
HabpaHo 20 u Oonee 6AIUIOB U cpeHSS OlleHKA 3a paboTy B ceMecTpe He Huxe 4,75;

Onenka «oTauyHO (9)» BBICTaBIsICTCSl 00yYaroIIeMycs, eclii 32 CEMECTPOBYIO KOHTPOJIBHYIO paboTy
Habpano 20 u Ooree 6AIIIOB U CpPeHSS OIICHKA 3a paboTy B cemecTpe Oombiie 4,5, Ho MeHbIIe 4,75;



Onenka «oTuyHO (8)» BBICTaBIsICTCSl 00yJaroIeMycs, eclii 32 CEMECTPOBYIO KOHTPOJIBHYIO paboTy
Habpano 20 u Ooree 6AIIIOB U CpPeHSS OIICHKA 3a paboTy B cemecTpe Oombiie 4,25, HO MeHbIIe 4,5;

oleHKa «xopomo (7)» BBICTABISAETCS OOydYarOIIEMYyCs, €CIIM 32 CEMECTPOBYIO KOHTPOJIBHYIO PadOTy
HaOpaHo 15 u Gonee 6aIIIOB U cpeHSs OlleHKa 3a paboTy B ceMecTpe Oonbiie 4,0, Ho MeHble 4,25;
OLICHKA «XOpomo (6)» BBICTABISETCS OOydarOIIEMYyCs, €CIM 32 CEMECTPOBYIO KOHTPOJIBHYIO PabOTy
HaOpaHo 15 u Oornee 6ANIIOB U CpeHsS OICHKA 3a paboTy B cemecTpe Oombiie 3,75, HO MeHbIte 4,0;
OLIEHKa «Xopomo (5)» BBICTAaBISAETCS OOydYarOIIEMYCs, €CIIM 32 CEMECTPOBYIO KOHTPOJIBHYIO PadOTy
HaOpaHo 15 u Gonee 6ayIIOB U cpeHSs OlleHKa 3a paboTy B ceMecTpe Oonblie 3,5, Ho MeHsblie 3,75;
OLICHKA «YIOBJIETBOPUTEIHHO (4)» BBICTABIISIETCS 00yYaIOMIEMYCsl, €CITH 32 CEMECTPOBYIO KOHTPOJIBHYIO
paboty Habpano 12 u Gosnee OanoB U CpeHsisl OIICHKA 3a paboTy B ceMecTpe Oosblie 3,25, HO MEHbIIIe
3,5;

OLICHKA «yIOBJIETBOPUTENHHO (3)» BhICTaBIIsCTCS 00y4aIOIIEMYCsl, €CIIH 32 CEMECTPOBYIO KOHTPOJIBHYIO
pabory HaOpano 12 u Gonee 6ayIOB U cpelHss OLIEHKa 3a paboTy B cemecTpe Oomnbiue 3,0, HO MEHbIIIE
3,25;

OLICHKA «HEYOBJICTBOPHUTEIHHO (2)» BBICTABIACTCS 00YJalOIeMyCsl, €CIIM HE BBIIOJHEH KaKoii- HUOYIb
IMYHKT y4eOHbIII mporpamMmbl, HE cAaHbl JjabopaTropHble paOOTBl MM 3aJaHMsd, HE HalMCcaHa
ceMecTpoBasi KOHTPOJIbHAs paboTa

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

cM. (aii.

Kpurepun onennBanus
cM. (aii.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

cM. (aili.



