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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctymnvuaa 51.0.11 BeruucmrenbHbIe METOZBI OTHOCUTCS K 00s13aTeTbHOM YacTH 0Opa3oBaTe/TbHON

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

¢yHOameHmanbHble
3HAHUS1, NOAYYEHHbIe
8 obnacmu
mamemamuyecKkux u
(unu) ecmecmeeHHbIX
Hayk, u
ucno/b308amb ux 8
npogeccuoHanbHol
dessmeabHOCMU

obacmu mamemamuyeckux u 8blUUC/AEHULl U ee COCMasHble

ecmecmeeHHbIX HayK, 3Haem KOMNOHeHMbl; OCHOB8Hble
OCHOBHYI0 MEePMUHO/02UIO. noHsmus u ¢pakmbl U3 meopuu
OIIK-1.2: Ymeem

ocyujecmsensimb nepsuqulﬁ

npubaudiceHus pyHkyutl
(uHmepnonayus, 3nemeHm
cbop u aHanuz mamepuana, Hauy4we20 npubaudceHusl;
UHMepnpemuposamb MemoObl UUCAEHHO20
pasnuyHble mamemamuyeckue | ougeperyuposarus u
06BeKmbl.
OIIK-1.3: meem

npakmuueckuti onbim pabombt

UHMezpuposaHus /
Determination of calculation
error and its components; basic
C peuwieHueM CMaHoapmHbIX concepts and facts from the
mamemamuuecKkux 3a0au u theory of approximation of
npumeHsiem e20 8 functions (interpolation, best
npogeccuoHanbHou approximation element;
OesimesnbHOCMU. numerical differentiation and
integration methods

Cnocobbl omdeneHust KopHeli u
MemoObl NpUBAUNHCEHHOO
peuwleHust HeAuHelHbIX ypasHeHull
C 0OHOU nepeMeHHOU; MemoObl
peuwleHust 3a0ay AuHelHoll
anzedpbl, ycaogust CXoouMocmu
UmepayuoHHbIX NPOYeccos;
OCHOBHble MemoObl
UHMe2pUpo8aHus
OdugpepeHyuanbHbix 3adau /
Methods of root separation and
methods for approximate
solution of nonlinear equations
with one variable; methods for
solving linear algebra problems,
conditions of convergence of

iterative processes; basic

methods of integration of

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: KoumponbHas
npumeHsmb Nno/noJiceHus U KoHyenyuu 8 OnpedeseHue noepewHoCmu paboma DK3aMeH:

KoumposnbHble
80NpOCh!




differential problems

OIIK-1.2:

YMETbH

Hcnoab3zosamsb 6azoeble 3HaHUA
8 chopmynuposaHuu 3adau
8blUUCAUMENLHOU MameMamuKu/
To use basic knowledge in the
formulation of computational
mathematics

OIIK-1.3:

BJIAZTETB

Basosbimu 3HaHUSMU
ecmecmeeHHbIX HayK,
mMamemamuxu u uH¢popmamuxu,
OCHOBHble (hakmbl, KOHYenyuu,
NpUHYUNbl meoputl, C83aHHbIX C
¢yHOameHmanbHou
uHpopmamukoli u
uH(popmayuoHHbIMU
mexHonoeusmu/ To possess basic
knowledge of natural Sciences,
mathematics and Informatics,
basic facts, concepts, principles
of theories related to
fundamental Informatics and
information technologies

OIIK-2: CnocobeH
npumeHsimb
KOoMnblomepHble/cyne
pKOMNbloOmepHble
Memoobl,
cospeMeHHOe
npoepammHoe
obecneuenue, 8

mom ducne
omeuecmeeHHO20
npoucxodicoeHust, 015
peweHus 3a0au
npogeccuoHanbHou
desimesibHOCMU

OIIK-2.1: 3Haem OCHO8Hble
Nos0JCceHuUs U KOHYenyuu 8
o61acmu npoepammupoBaHus,
apxumexkmypy s13bIK08
npo2pammupo8aHusi, meopuu
KOMMYHUKayuu, 3Haem
OCHOBHYI0 MepMUHO/02UIO,
3HAKOM C codepAcaHuem
EduHnozo Peecmpa Poccutickux
npoepamm

OIIK-2.2: Ymeem
aHaau3uposamb Munosbie
A3bIKU NPO2PAMMUPOBAHUSL,
cocmaensimb NPoO2pammbl
OIIK-2.3: Umeem
npakmuueckuli onbim pewieHus
3a0au aHaausa, uHmezpayuul
Pa3AuUUHbIX MUNO8
npoepammHo20 obecneueHus,
aHanu3a munos

KOMMYHUKayut

OIIK-2.1:

3HATH

CmaHdapmHble memoobl
pelleHUs 8bIUUCAUMENbHBIX
3a0au npogeccuoHabHoL
desimenbHocmu/ Standard
methods of solving
computational problems of
professional activity

Hoeble mamemamuueckue
nakembl 045 peweHust
sbluucaumenbHblx 3a0ay/ Know
new math packages for solving
computational problems

OIIK-2.2:

azpabambieams HO8ble Memoobl
pelleHUsl nocmaeseHHblx 3a0auy /
Develop new methods of solving
problems

AHanusuposamb nozpewiHocmu
sbtuucneHus / To analyze the
error of the calculations

KoumponbHas

paboma

OK3ameH:
KoumponbHble
80NpoCh!




Hccnedosamb cxodumocmb
nosyuaembix npubausiceHul K
MOUHOMY pewieHUIo
nocmaeneHHbix 3aday / To
investigate the convergence of
the obtained approximations to
the exact solution of the set tasks
Toabzosambcsa
coomgemcmayrowumu
mamemamuyeckumu
nakemamu; / To use the
appropriate mathematical
packages

OIIK-2.3:

Hasbikamu nocmpoeHus
an120pUMMO8 NO UCNOAb3yeMbIM
memodam / Skills of building
algorithms on the methods used
Pasnauunbimu memooamu
peueHUll 8bIYUCAUMeNbHbIX
3a0au ¢ npumeHeHuem
UHpOPMAYUOHHO-
KOMMYHUKAYUOHHBIX
mexHonoeuii / Various methods
of solving computational
problems using information and
communication technologies
IIpedcmasneHuem o npumeHeHuu
YHUBEPCANBbHbIX
mamemamuyeckux nakemos 0/s
8bINO/HEHUS NPOCMBbIX
8bluLCAUMebHbIX Onepayuil/ A
representation of the use of
universal mathematical
packages to perform simple
computational operations

3. CTpyKTypa M cojjep)XxaHue JUCL{UIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/ITAHBI

oyHasi
O011as TPY/0EMKOCTD, 3.€. 3
Yacos 1o yue0HOMY IJIaHY 108

B TOM UuCJIe

ay/MTOPHBIE 3aHATHSA (KOHTAKTHast padora):

- 3aHATHA JIEKIJMOHHOI'0 THIIA 16

- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThbi) 32

- KCP




caMocTosTe/IbHasA padoTa 22
IIpome)xyTouHasi aTTecTamus 36
JK3aMeH

3.2. CozepxaHue JUCLUIIIMHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yYKA3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIATUIMHBI Bcero B TOM UHC/Ie
(wacer) KonTakTHast pabora (pabota Bo
B3aUMOJEHCTBUH C NIPerio/jaBaTesnem),
Yyachkl U3 HUX
3aHATHS CamocTosTensHas
CeMHHapCKOro pabora
3aHsTHA THUNA 00yuaroLerocs,
JIEKIJIOHHOTO | (TIpaKTHyeckue | Bcero acel
THUIa 3aHsTHsA/Mabopa
TOPHbIE
paboThI), Uackl

0 0 0 0 0

o o) o) o o

0 0 0 0 0
Beegenwe. Introduction. 8 2 4 6 2
OcHogelI Teopuu norperHocty. Fundamentals of the theory of error. 8 2 4 6 2
Crioco6bl pellieH|st CUCTeM JIMHeHbIX ypaBHeHui. Methods of solving 9 ) 4 6 3
systems of linear equations.
OcHoBBI Teopuu npubmmkenuit. ViHteprossiyust. Fundamentals of 9 ) 4 6 3
approximation theory. Interpolation
HenuneiiHble ypaBHeHUs C 0JHOM nepeMeHHON. HaxoskeHre skcTpeMyMa. 9 ) 4 6 3
Nonlinear equations with one variable. Finding an extremum.
YucneHHble MeTOAbI TMHeHHOH anrebpel. Numerical methods of linear 9 9 4 6 3
algebra.
YucieHHOe pellieHre 3aauu Ko /151 06bIKHOBEHHBIX AU bepeHInaIbHbIX
ypaBHenuii Numerical solution of the Cauchy problem for ordinary 9 2 4 6 3
differential equations
Yuc/eHHOe pellieHre KpaeBbIxX 3a/1au yis AudepeHLuaIbHbIX ypaBHEHUH B
YyacTHBIX npou3BoAHbIX Numerical solution of boundary value problems for 9 2 4 6 3
partial differential equations
Arrecranus 36
KCP 2 2
Utoro 108 16 32 50 22

CojepxaHue pa3/ie/ioB M TeM AMCIUILIUHBI

1. Beegenue. Introduction.

2. OcHosebl Teopuu niorperHocTy. Fundamentals of the theory of error.
3. Crioco0b! pertieHust CUCTeM JIMHeHHBbIX ypaBHeHHH. OljeHKa «uwrcia maros». Methods of solving systems of

linear equations. Evaluation of the "number of steps".

4. OcHOBBI Teopuu npubmkenuit. Tateprnossinusi. Fundamentals of approximation theory. Interpolation

5.HenvHeltHble ypaBHeHuUs ¢ oJHOM niepeMeHHOM. HaxoskzaeHue skcTpemyma. Nonlinear equations with one

variable. Finding an extremum.

6. UncneHHble MeTO/bI TUHeHHOM anredpel. Numerical methods of linear algebra.

7. YucneHHoe perieHue 3a7aun Koum ay1si 00bIKHOBeHHBIX v depeHIanbHbIX ypaBHeHni Numerical solution




of the Cauchy problem for ordinary differential equations
8. UncnieHHOe pellieHre KpaeBbIX 3a/1au Jyisl AU depeHIuaibHbIX YPaBHEHNH B YaCTHBIX TIPOU3BO/HBIX
Numerical solution of boundary value problems for partial differential equations

4. YueOHO-MeToANUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00yYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUsAM [IJIS1 TEKYILEro KOHTPOJI W TPOMEXKYTOUHOM aTTeCTaldd MO UTOraM OCBOEHHMs JUCLIUT/TUHBI
TIPUBE/IEHHBIM B II. 5.

1. R. L. Burden, J. D. Faires. Numerical Analysis. Brooks Cole, 2000. — 895 p. . — PexuM gocTymna:
http://fac.ksu.edu.sa/sites/default/files/textbook-9th_edition.pdf

2. J. Stoer, R. Bulirsch. Introduction to numerical analysis. Springer-Verlag, 1993. — 672 p. . —
Pexxum poctyna:
http://www.math.uni.wroc.pl/~olech/metnum2/Podreczniki/(eBook)%20Introduction%?20to
%20Numerical%20Analysis%20-%20].Stoer,R.Bulirsch.pdf

3. W. H. Press, S. A. Teukolsky, W. T. Vetterling, B. P. Flannery. Numerical Recipes in C. The Art of
Scientific Computing. Cambridge University Press. 2002. — 949 p. . — PexxuM focTyma:
https://www?2.units.it/ipl/students_area/imm?2/files/Numerical_Recipes.pdf

5. @®OoHJA OLEHOYHBIX CPEJCTB //Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMsA:

5.1.1 TunoBble 3ajaHus (oneHOYHOe cpeAcTBO - KoHTposbHasi padora) /il OLIEHKH
chopmupoBanHocTa KommnereHuu OTIK-1:

3a,anHe 1. HOCTpOI/ITb HWHTEPNOJIAUOHHbIE TTOJIMHOMBI JlarpaH>Ka 1 HbroToHa.
L y(—1)=-1, y(0) =1, y(1)=3, y(2) =11.
, ¥(-1)=-2, y(0) =1, y(1) =4, y(2) =12
3 Y(-1)=-2 y(0) =1, y(1) =4, y(2) =19

3ayanue 2. Peivre uncaeHHO 3afauy Koty /i muHeHoro audd@epeHijuaabHOro
ypaBHEHHsI BTOPOT'0 MOpsiika C MOCTOSHHBIMU K03 duliieHTaMu

1 u +5u +4u=0, u(0)=1, Ir,.[:ﬂ:] = —1.

7 u +3u +2u=0, u(0)=1, u(0)=—1

3 u +8u +12u=0, u(0)=1, IL.[ﬂ] = —2.
5.1.2 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposbHasi pabora) /i OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-2:

3aganuve 1. HaliTu unc/ieHHO oripe/iesieHHbIN UHTerpasl 1o GopMyJie «/IeBbIX MPSIMOYTOJEHUKOB» U
¢dopmyne CumricoHa. CpaBHUTb U OLIEHUTb MOTPELIHOCTH.

1 f; sinx dx



2 1
2._|"Dx dx

3ayanue 2. BeIBeCTU 3aBUCUMOCTh MOPSsiZIKa UHTEPIIOJISILMOHHOI 0 TI0JIMHOMA OT KOJIMUeCTBa 3aJJaHHbIX
TOUeK

Kpurtepuu oneHnBaHus (o1jeHOUYHoOe cpe/icTBO - KoHTpo/IbHas padoTa)

OneHka Kputepun orjeHMBaHuUs

CTyJieHT Ho/yuun1 BepHbIN OTBET BO BCeX 3aZlaHusix. [1pu 3Tom cTyjeHT

TPEeBOCXOJHO
MPO/IEMOHCTPUPOBAJ 3HaHUE [OTIOJHUTEILHOTO MaTeprania.
OTJINYHO CTyieHT Moy4nsI BepHBIA OTBET BO BCEX 3a/IaHUSIX.
OueHb XOPOLI0 CTyZieHT TIo/Tyur/T BePHBIN OTBET B OOJIBLIMHCTBE 3a/JaHUH.
XOpOILIIO0 CTyJeHT pemu O0/bIIYIO YacThb 3aZiayu C He3HaUNTeTbHBIMU HeZI0UeTaMU.
VZI0B/IETBOPUTEEHO CryzeHT perus OOJBIIYIO YaCTh 3a/iad C CyIIleCTBeHHBIMU HeIoueTaMH.

HeyIOBJ/IETBOPUTEJIBHO CTy,ZLEHT AOITyCKadeT FPYGLIE OILIMOKH B penieHry CTaHAapPTHBIX 3a4a4.

OTCyTCTBHE 3HAaHUM MaTepuana, OTCYTCTBYET CIIOCOOHOCTh PeIleHNs CTaHAAPTHBIX
TJI0XO0
3ajau.

5.2. OnucaHue MKaJ/I OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMEe)XXYTOUYHOMH
arrecTanyuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

Yposen
b
chopmu HeY/0BJIETBOP | Y/JOBJIETBO O0YeHb
1/I0X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
pOBaHH HTe/TbHO PHTE/IBHO X0poIo
ocTH
KoMIeT
eHIUH
(uHpUK
aTropa
AOCTHXK He 3aUTeHO 3a4TeHo
eHus
KoMIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUH B
3HaHUI MuHUManbeH | 3HaHUM B P YpoBeHb
TeopeTHUeCcKoro 0 obbeMe, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JIOIyCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIDKe o 1o11eM 3HaHUH B
HeB03M0OXHOCTB Yl ypOoBeHb oLeM COOTBETCTB
MHUHUMaJbHbIX . rporpamMmMe obbeme,
3HaHWA | OL|EHUTb IOJHOTY N 3HaHUM. rporpaMmme yIo1emM
o TpeboBaHMIA. MOATOTOBKH! TIpeBbILLIAOLIe
3HaHUN [Jomny1ieHo MO/rOTOBKU rporpaMme
Nmenmu mecto . Jony1eHo M IIpOrpammy
BCJIe/ICTBUE MHOTO . JomyieHo MOArOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOATOTOBKH.
OTKasza HerpyO0bIx HECKOJIbKO u. Ommbok
HeCylllecTBe
obyuatorerocs ot oboK Herpy06bIx HHEIX HeT.
oTBeTa ormboK
ormmnboK
VMeHUs OtcyTcTBHE [Ipu pelueHun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopemoHCTp
| MUHUMAa/BHBIX CTaH/JapTHBIX TPUpPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaHBI BCe




BCe
OCHOBHBIE
BCe
BCE yMeHUsl.
OCHOBHBbIE OCHOBHBIe
OCHOBHBIE Perenst
yMeHUSI. YMeHWUsI.
YMeHUSI. BCE OCHOBHBI®
o Perenst Periens! Bce
YMeHHH. PeliieHbl Bce | OCHOBHBIE YMeHUSI.
3a/jay He THUIIOBbIE OCHOBHBbIe
HeBO3MO>XHOCTb OCHOBHEbIe 3a7iaum C PeliieHbI Bce
TIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauu. OT/le/IbHBIM | OCHOBHbIE
N OBaHbI HerpyObIMH | HerpyObIMu
yMeHHH BoInosHeHsl | © 3a/lauM.
OCHOBHBIE OmMOKaMH. | OIIMOKAMM.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BbimosiHeHs!
ymenus. Vimenu | BeinosHeHsl | BeinosHeHbI
OTKaza B TOJIHOM €HHBIMU BCe 3a/JjaHus, B
MecTo rpy0Obie BCE BCe 3aJ]aHUs
obyuarorierocsi ot obbeme, HO | HeJoueTam | TOJTHOM
omubKH 3a/laHust, HO | B IIOJIHOM
oTBeTa HEeKOTOphle | 1, obbeme Ge3
He B obbeMe, HO
c BBITIO/THEH HeJJ04eToB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obbeme d
3a/laHusl B
HefloueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI IIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MOXXHOCTh 3a/jay He HaBBIKU NIPU npHt .
JUist HaBBIKU NIPU TBOPUYECKUN
OLIEHWTDb Ha/lure | TIPOZIeMOHCTPHP peleHnn pelIeHn’
Hagblku pelLeHust pelueHnr TOAIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIe/[CTBUE HaBbIKY. VIMenu X 33714 C HBIX 3a/ja4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocst OT | OMHOKK u o1MboK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana oneHMBaHUA IIPU IPOMEXYTOYHOHN aTTeCTaliiu
OneHka YpoBeHb NO/FOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[UMCLIUIIMHA, COPMHUPOBAHBI HAa YPOBHE HE HIDKE «IIPEBOCXOJHO», MPOEMOHCTPHPOBAHBI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HUXKe «0UeHb XOPOLLIO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO [UCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | X0Ts Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs 6bI 0[jHa KOMITETEHLMsI CHOPMUPOBAHA HAa YPOBHE «ILJIOX0O»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB Oﬁylle}[l/lﬂ Ha l'lpOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

1. O6111ast MOCTAaHOBKA 3a/]au BHIUUC/IUTE/TBHOM MaTeMaTUKU. [10rpelHoCTy  BbIUMC/IEHHH, ee COCTaBHbIe YacTH /
General formulation of problems in computational mathematics. Computational error, its components.

2.AGCosIOTHAs: U OTHOCHTE/TbHAsK TOTPELTHOCTH NPUOIKeHHOro urc/ia. OrpeeneHre U HAXOKIeHHe
TOTPEITHOCTH apuMeTrUeckux orepanyii. [ToHsATHe BepHO U 3Havairiei 1fudp / Absolute and relative errors of
the approximate number. Determination and determination of the error of arithmetic operations. The concept of a
true and significant number.

3.00111as OCTaHOBKA 3a/[auy PUOIKeHHOTo Berurc/ieHus: pyHKiun / General statement of the problem of
approximate calculation of a function.

4.VIHTepNOMALMOHHEIN TOMWHOM Jlarpanska. PABHOOTCTOAIIMI 1 HEPaBHOOTCTOALMM C/Ty4Yau PacIioyioyKeHuUs
y310B. Cxema DiitkeHa / The interpolation polynomial of Lagrange. Equal and unequal distribution of nodes.
Aitken's scheme.

5. Pa3genennsie pazHoctu. OnpeziesieHue, cBoicTBa, mpuMepsl / Divided differences. Definition, properties,
examples.

6./HTeprionsAyoHHbIN nonvHoM HetoToHa. HepaBHOOTCTOSAIIMI C/Tyyali pacrionosKeHust
y310B / Newton interpolation polynomial. The unequal distribution of nodes.

7. Koneunble pa3Hoctu. OnipeesieHue, cBoMcTBa, mpuMepsl / Finite differences. Definition, properties, examples.
8. NnTeprosisitioHHbIe TIosTMHOMBI Hbt0TOHa, ["aycca / The interpolation polynomials of Newton and Gauss
9. ITorpemurHocTh uHTEpHosAMKU. CriocoOkl ee yMeHblieHus. / Error of interpolation. Ways to reduce it.

10. TTorperHocTb MHTEpIIONALIMA. CIOCOOBI ee yMeHblIeHHs1. CXOJUMOCTb UHTEPITOJISIUOHHOTO TIPOoLiecca.
Hocrarounbie ycious cxogumocTu. / Error of interpolation. Ways to reduce it. Convergence of the interpolation
process. Sufficient conditions for convergence.

11. ViHTeprionsiuys ¢ KpaTHbIMU y3/1amu. [lonuHom Opmurta. / Interpolation with multiple nodes. Hermite's
polynomial.

12. Cninaiin-dyukiuu. Onpesienenue, cBoricTa. ITpumepsl. / Spline functions. Definition, properties. Examples.

13. Crinaiin-unTepnossitus. [TocTpoeHue 17151 pa3MMUHBIX KPaeBbIX
yciioui. / Spline interpolation. Construction for various boundary conditions.

14.3amaua uncyieHHoro auddepennuporanvs. [Toctpoenue Gpopmyn uncieHHoOro AudQepeHIMpPOBaHYS,
MorpenHoCcTh. HeKoppeKTHOCTD 3a/jaun urcieHHoro auddepentmposanus. / The problem of numerical
differentiation. Construction of formulas for numerical differentiation, error. Incorrectness of the problem of
numerical differentiation.

15. 3aaya yMceHHOTO UHTErpupoBaHust. [IpocTeiiiiivie KBasipatypHbie popmyJibl. / The problem of numerical
integration. The simplest quadrature formulas.



16. KBazgparypssie popmysiel HetoToHa-Koreca. TTpumepsl. / Quadrature formulas of Newton-Cotes. Examples.

5.3.2 TumnoBble 3afaHusA (oneHOUHOe CpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
copmupoBaHHocTH KomnereHuu OITK-2

1. CocraBHble KBafipaTypHble (popmyJibl. OreHka norpemmHocty. / Composite quadrature formulas. Error
estimation.

2. VnrerpupoBaHue GYHKIWMH MHOTHX TiepeMeHHBIX. KybatypHbie popmyibl. / Integration of functions of
several variables. Cubature formulas.

3. Metog Monre-Kapsio nHTerpupoBanus GyHKI|M MHOTUX riepeMeHHbIX. / The Monte Carlo method of
integrating functions of several variables.

4. MeTo/ IPOTrOHKHU [i/Is TPEX AUaroHanbHbIX cucteM. / Sweep method for three diagonal systems.

5. YactryHas po6sieMa coOCTBeHHBbIX 3HaUeHUHA. MeTof
utepauuii. / Partial eigenvalue problem. Method of iterations.

6. YactuuHas rpobsieMa coOCTBEHHBIX 3HaueHWH. MeToy ncuepribiBanus. / Partial eigenvalue problem.
Method of exhaustion.

7. TlpuBeneHWe MaTpUI] K KBa3UTpeyroabHoMy BHy. / Reduction of matrices to a quasitriangular form.

8. QR, QL — anropurmet / QR, QL algorithms

9. 3agaua Koruu. ITpocTeiiiivie MeToap! pettienust. [Ipumepsl. / The Cauchy problem. The simplest methods
of solution. Examples.

10.Metozas! Tuma Pynre-Kyrtel. TTpumepsl. / Methods of Runge-Kutta type. Examples.

11.MHoroiiaroBble MeTO/bl pellieHys 3ajgauu Koy,
OKCTpanosiliMoOHHAs ¥ MHTePIo/SIHoHHas popmybl Afamca. / Multistep methods for solving the
Cauchy problem. Extrapolation and interpolation formulas Adams.

12.Metop puddepeHipanbHo TporoHKy (ObIcTphiit cayuaii). / The method of differential sweep (fast case).

13.KpaeBble 3aauu /1711 0OObIKHOBEHHBIX JU(depeHIMaNbHbIX YpaBHeHHH. MeTo/| CeTOK. ATMpOoKCUMaLst
obmacty. Onpe/iesieHye anMmpOKCUMAIIMU pa3HOCTHOM cxeMoii nddepeHvanbHOM 3aiaun / Boundary
value problems for ordinary differential equations. Method of nets. Approximation of the region.
Definition of approximation by the difference scheme of the differential problem

14.Metopn opTtoroHanbHoi nporoHku. / The method of orthogonal sweep.

15.BapualnoHHO-TIPOeKLMOHHBIE MeTOo/bl. [TocTpoeHre TMHEHHO He3aBUCUMBIX CHCTeM MPOOHBIX QYHKIHA.
Metop l'anepkuHa. / Variational projection methods. Construction of linearly independent systems of trial
functions. Galerkin's method.

16.Bapual[MoHHO-TIpPOeKIIMOHHbBIe MeTOoIbl. MeTo | PuTija. / Variational projection methods. The Ritz method.

17.3BapualiioHHO-TIPOEKIIMOHHBIE METOZBI. MeTo ] HauMeHBIINX KBaApaToB. / Variational projection
methods. Least square method.

Kpurtepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONIPOCHI)

OueHka Kpurepuu oLieHrBaHUs

Bce komneTeHIMM (4acTH KOMIIeTeHIIWH), Ha (h)OpMUpOBaHHe KOTOPBIX HarlpaB/eHa

TIPeBOCXOJHO

JMCLIMIUIMHA, COPMHPOBAHbI HA YDOBHE He HIDKEe «IIPEBOCXOHO»

Bce komneTeHIMY (YacTH KOMIIeTeHIIMi), Ha ()OpMUpOBaHNe KOTOPBIX HallpaBjieHa
OT/IMYHO JTUCLIUTUTAHA, COPMUPOBAHbI HA YPOBHE He HUXKE «OT/IMUHO», TIPH 3TOM XOTS ObI

OHd KOMIIETEHIHA CCbOpMI/IpOBaHa Ha YPOBHE «OT/IMYHO»

OueHb XOPOILIO Bce kommeTeH1[uM (4acTH KOMIIeTeHIU), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa




OueHka Kpurtepuu oLieHUBaHUs

JUCLIMIUIMHA, COPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XODPOILO», TIPYU 3TOM
x0Ts1 OB 0JJHa KOMITeTeHL[1si CHOPMHUPOBaHa Ha YPOBHE «OUYeHb XOPOLIO»

Bce kommeTeHI1[uM (4acTH KOMIIeTeHIM), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
XOPpOLIO JUCLIMIUIMHA, COPMHPOBAHbBI HAa YPOBHE HE HIDKE «XOPOILO», TIPU 3TOM XOTsI Obl
0/lHa KoMrieTeH1Us1 copMHUpOBaHa Ha YPOBHE «XOPOILIO»

Bce xommeTeH1[uM (4acTH KOMIIETEHIHH), Ha (HOPMHUPOBaHKEe KOTOPHIX HarpaBjieHa
JUCLMIIMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «YJO0B/IETBOPUTELHO», TIPU

Y/OBJIETBOPUTE/IHLHO
5TOM XOTs ObI 0/JHA KOMITETeHIMs CHOPMHUpPOBaHa Ha YPOBHE
«Y/I0BJIETBOPUTE/TLHO»
Xots Obl 0fHa KOMIIETeHL|sl CHOPMUPOBAaHA Ha YPOBHE «HEY/IOBIETBOPUTEILHO»

HEY/IOB/IETBOPUTETLHO N opmHp P Y P ’
HU O/[Ha U3 KOMIIETeHIU He CHOPMHUPOBAHA HA YPOBHE «TLJIOX0»

II0X0 Xotst ObI 0fHa KOMIIeTeHLMsl CHOPMUPOBAHA Ha YPOBHE «IIJIOX0»

6. YueGHO-MeTOfMUeCcKOe 1 HH(OpMaLOHHOe o0ecrieyeHHe JUCHHMIITHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. Larkin Ridgway Scott. Numerical Analysis. - Princeton University Press, 2011. - 1 online resource. -
ISBN 9781400838967. - ISBN 9780691146867. - TeKCT : 3/71eKTPOHHBIH. ,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=856029&idb=0.

2. Svetlin G. Georgiev. Numerical Analysis on Time Scales. - De Gruyter, 2022. - 1 online resource. -
ISBN 9783110787320. - ISBN 9783110787252. - TeKCT : 3/71eKTPOHHbIH.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=856031&idb=0.

[ononHuTenbHas TUTepaTypa:

1. Severina N. S. Numerical methods and algoritms. Algebra and approximation = UucyiieHHble MeTO/bI U
anroputmbl. Anrebpa u anrpokcumariys : study guide / Severina N. S.,Slastushenskiy Y. V. - Mockga :
MAMWN, 2022. - 150 c. - Knura u3 komiekiuu MAU - Matematuka. - ISBN 978-5-4316-0876-6., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=807231&idb=0.

[TporpammHoOe obecrieueHue 1 IHTepHET-peCypChl (B COOTBETCTBUU C CO/IePKAaHUEM TUCIUITAHBI):
Numerical Computing with C And C++. https://gmplus.qmul.ac.uk/course/view.php?id=8742

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MOY 1)

YueOHble ayUTOPUM [i/isI TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHOM

MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeficTBaMu 00yUeHHs, KOMITbFOTEpaMH.



[MTomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpamMma coctapsieHa B cooTBeTcTBUU ¢ TpeboBaHusmMu OC HHI'Y 10 HampaBieHHIO TI0IOTOBKH
02.03.02 - ®dyHmameHTabHast UH(GoOpMaTHKa U UH(GOPMalMOHHbIe TeXHOIOTHH.

ABtop(b1): bapkanoB KoHcTaHTUH AleKCaHAPOBUY, JOKTOP TEXHUUECKUX HayK, JOLIEHT.
3aBenytomuii kadeapoii: bapkanoB KoHcTaHTHH AleKCaHPOBUY, JOKTOP TEXHUYECKUX HayK.

ITporpamMma ozob6peHa Ha 3ace/jlaHUM MeToAnuUeCKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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