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PABOYASA MPOMrPAMMA YYEBHOU ONCUUNJTUHDBI
B51.029 YucneHHblIe meTOoAbI

Ko0 u HaumeHosaHue ducyunauHbl 8 COOM8emMcmeauuU ¢ y‘-le6HbIM nrnaHom

1. Koo 1 HamumeHOBaHMe HanpaBrieHUsa NoAroToBKu/cneynanbHOCTU:

02.03.01 MaTemaTnka M KOMMNbOTEPHbLIE HAYKU

2. Mpodnnb nogrotoBku/cneumnanmsauma: MatemaTmyeckoe n KOMNbITEPHOE
MOAEeNMpoBaHme

3. KBanudumkauma BbinycKHUKA:
bakanasp

4. ®dopma oby4eHus:
oyYHas

5. Kacdbeapa, oTBevarowan 3a peanmsauuio AUCUUNIIUHBbI: MaTeMaTU4ECKOro
MOLEeNMpoBaHMa MaTteMaTuyeckoro akynereTa

6. CoctaButenu nporpammbl: KaprnoBa AHTOHMHA [leTpoBHa, kaHauaaTt husmko-

MaremMmaTunvdeckmnx Havk
(PUO, yueHass cmeneHb, y4eHoe 38aHuUe)

7. PekoMeHAoOBaHAa:HAay4YHO-METOANYECKMM COBETOM MaTeMaTU4ecKoro dakynbTeTa,
npoTokon ot 29.02.2021, Ne 0500-02

HaumeHogaHue pekomeHOyouwel cmpykmypbl, dama, HOMep rpomokosa

(ommemku o npodrieHuUU 8HOCSIMCS 8PYYHYO)

8. YuebHbIn roa: 2024/2025 CemecTtp(bl): 7,8



9. Lenu n 3apgauvn y4ye6HOM ANCLMUNIIUHbI:
OBnageHve TeopeTnyeckMMM OCHOBaMu U (OOPMUPOBaHMNE NPAKTUYECKUX HABbIKOB
YUCNEHHOrO peLUeHns CTaHAapTHbIX 3ag4ayv U KOMMNbIOTEpPHAs peanu3auns anroputmMoB

014 COOTBETCTBYHOLWMX MaTeMaTU4eCKmnx Moaenen.

«YucrneHHble

10. MecTto yye6HOM AucuunnuHbl B cTpyktype OOI: yyebHaa ancuumnnuHa

MeToabl»

OTHOCUTCA K

4acTu,

obpasoBaTtesfibHbIX OTHOLWWEH bnoka 1.
TeopeTnyeckon 1 NpakTU4ECKOM OCHOBOW ANsi OCBOEHUS y4ebHOW OMCUUNIIVHDI

«YHucrneHHble
npuobpeTeHHble B

meToda»

ABNAKOTCA
pesynbTarte

3HaHu4,
N3y4YeHus

YMEHUs U
maTepuana

dopmMmpyemomn

HaBbIKM
crieayoLwmx

y4aCTHUKaMu

CTYAEHTOB,
KYpPCOB:

«MaTtematnyecknin aHanmsy», «PyHKUMOHANbHBLIN aHanu3y», «YpaBHEHUS B YacCTHbIX

NPOM3BOAHBLIXY,

«YpaBHeHNs

anddepeHumnanbHble ypaBHEHUS ».

MaTemMaTu4ecKom

PU3NKNY,

«ODObIKHOBEHHbIE

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUS MO AUCLUNINUHE (3HAHUS, YMEHUSA,

HaBbIKM), COOTHECEHHbIe (o] nnaHnpyemMbiMmun pe3ynbTaTtaMn OCBO€EHUA
obGpa3soBaTtefnibHOW NporpaMmmbl (KOMNETEHUUSAMA BbINYCKHUKOB):
Kog | HasBaHue komneTeHuunn Koabl NHgmkaTopsl MnaHupyemble
pesynbTaTbl 00y4YeHus
OlK-1| CnocobeH OlK-1.1 | O6bnapaet 6a30BbIMU 3HAHUAMMU, 3HaTb: Kak pewaTb
KOHCYJ1bTUPOBATb U nonyvyeHHbIMn B obnactu CTaHgapTHble 3afayvn
ncnonb3oBaThb MatemMaTndeckmx u (unwm) npodeccrmoHanbHom
dyHOaMeEHTanbHbIe €CTeCTBEHHbIX HayK OesATenNbHOCTH.
3HaHus B obnacTtu
MaTemMaTn4eCcKoro YMeTb: ncnonb3oBatb
aHanwusa, komnnekcHoro | OlNK-1.2 | YmeeT ncnonb3oBaTb 6a3oBble 6a3oBble 3HaHUA B
N PYHKLMOHANbHOro 3HaHuUA B obnactu npodeccrmoHanbHom
aHanusa anrebpsbl, MatemMaTtmdeckmnx u (unm) ecte- OeATenbHOCTU
aHanuTM4ecKown CTBEHHbIX HayK B
reomeTpuu, npodeccrmoHanbHom BnapeTtb:
anddpepeHumansHom [eaATenbHOCTU CNOCOOHOCTbLIO
reoMeTpum un MCnonb3oBaThb
Tonosnoruu, Orl1K-1.3 | imeeT HaBblkn BbibOpa METOOOB | COBPEMEHHbIE
andpepeHumanbHbIX pelueHus 3agad MaTemaTuieckme
YpaBHEHWUI, OUCKPETHOMN npodeccroHanbHom MeToabl.
MaTeMaTuKkm [eaTenbHOCTU Ha OCHOBE
TEOPETUYECKUX 3HAHUI
OlK-2| CnocobeH OrlK-2.3 | Nmeet npakTu4ecKni onbIT | 3HaTb: Kak NPUMEHUTb
CaMOCTOATENbHO uccnegoBaHWi B KOHKPETHOW | MaTemaTuyeckuin
NPeAcTaBnsATb Hay4Hble obnactu npodeccuoHanbLHON | annapart npy peLleHnm
pesynbTaThbl, OedATenbHOCTH 3agaq.
COCTaBMSATb HAay4HblE Ymetb: npoBepsATb
OOKYMEHTbI U OTYETh! afeKBaTHOCTb
MaTemMaTu4eckon
mMogenu,
aHanusmpoBaTb
nony4eHHble
pe3ynbTaTbl.
Bnapetb: HaBbikamu
ncenegoBaHum
OrlK-4 | CnocobeH HaxoauTb, OlK-4.1 | 3HaeT 6asoBble OCHOBbI | 3HaTb: Kak
aHanusmpoBarTb, COBPEMEHHOIO MaTemMaTU4YecKoro | MCnonb3oBaTb
peanu3oBbIBaTbh annaparTa, CBS13aHHOTO C | cTaHOapTHble MakeThbl
NporpaMmmHo 1 NPOEKTMPOBaHMEM, pa3paboTKon, | NpUKNagHbIX
ncnonb3oBaTh Ha peanusaumen " OLEHKOW | mporpamm ansi
npakTuke KayecTBa NporpamMmmHbIX | peLleHust




mMaTtemMmaTnyeckume

OriK-4.2

OriK-4.3

npoayKkToB " nporpamMmmHbIx
KOMIMIEeKcoB B pasnuYHbIX
obnacTtsax yernoBeyeckomn
[eaTenbHoCTH

YmeeTt Mcrnonb3oBaTb
MaTemaTUYecKui annapar,

CBS3aHHbIA C MPOEKTUPOBAHUEM,
paspaboTkon, peanusauven u
OLIEHKOWN KayecTBa NPOrpaMMHbIX
NPOAYKTOB, B NpodeccnoHansHom
OesaTenbHOCTH

NmeeTt npakTU4ecKkni onbIT
NpYMeHeHus COBPEMEHHOI0
MaTemMaTu4ecKkoro annapara,
CBSI3aHHOMO C MPOEKTUPOBAHUEM,
paspaboTkon, peanusauven u
OLIEHKOWM KayecTBa NporpammHbIX

NPOAYKTOB 7] nporpamMmmHbIX
KOMIMIeKcoB B pasnnYHbIX
obnactsax yenoBeYyeckon
[eATenbHOCTU

npakTMyeckux  3apad
Ha SMEKTPOHHbIX
BbIYUCMUTENBHbIX
MaLlWHax,
oTnaxuBaTb,
TECTMpOoBaTh
npuknagHoe
nporpaMMHoe
obecneveHue.

YMmeTb: paboTtatb C
npuKNagHsLIMu
nporpaMmmamu.
BnageTb: HaBblkaMu
NpUMeHeHus!
nporpamMm
peLueHun
NMocTaBneHHbIX 3aaau.

Mpu

12 O6bem gucuMnivHbI B 3a4eTHbIX eguHuuax/yacax — 6/ 216.

dopma NpoMeXyTOYHOM aTTecTauum — 9K3ameH.

13. Bugbl yuebHOM paboThl:

TpyaoemKocTb (4achl)
Mo cemecTpam
Bug yuebHon paboTtbl b
Bcero
7 cemecTp 8 cemecTp
AyauTopHbIE 3aHATUSA 102 58 44
B TOM YuUCre: nekymm 56 34 22
npakTnyeckmne 0 0
naboparopHble 46 24 22
CamocTosTenbHasa pabora 78 32 46
dopma NpomMeXyTOYHON artTecTaumm 36
(3k3ameH — 36 yac.)

UToro: 216 90 126

13.1. CopepxaHue gUCLUNIINHDI

n/n Peanusauyusa
pasgena
HanmeHoBaHue pasgena OVUCUUNMNWHBI C
CogaepxaHve pasgena AncunninHbl
OVUCUUNITIUHBI NMOMOLLIbHO
OHNauH-Kypca,
QYMK *
1. Jlekuum
1.1 VCTOUHMKY U 1. Matematundeckasi 06paboTka 3KCnepMMeHTarbHbIX https://edu.vsu.r
OaHHbIX. MeToa HauMeHbLLMX KBaapaToB. u/courselview.p
Knaccugmkaums . L
_ 2. CnnanH yHKUMm hp?id=5794
NOrpeLlHOCTEN. .
3. Mogenu obuen MexaHukn cnnoluHbIX cped. Teopust




nedopmarmu
4. Mopgenu Yebbllwesa.

1.2 YucneHHble MeToabl 1. MeTop oeneHus oTpeska nomnonam, MeToq npocTom https://edu.vsu.r
peLweHns HeNMMHENHbIX uTepaumm n metoa HetotoHa. u/course/view.p
YpaBHEHUN 2. OueHKa NorpeLLHoCcTy. hp?id=5794

1.3 1. NocTaHoBKa 3agavn MHTEPNONSALINN. https://edu.vsu.r

MHTepnonaumoHHbIN MHOrouneH Jlarpanxa. u/course/view.p
" PasgeneHHble pasHocTn. NHTepnonsuuoHHbIe hp?id=5794
HTepnonaums
MHoOroufieHbl HetoToHa.
anrebpanyeckumm o M Ue6 o 7 BbIG
MHOFOUEHAMM . MHorouneHbl YebbiweBa. OnTumarnbsHbI BolGop
Y3r0B UHTEPMNONALUN.
3. CxoanmocTb MHTEPMNONSLIMOHHOMO npoLiecca.
4. inTepnonsiums cnnavHamn. Kybudeckme cnnaiHbl.
1.4 1. KBagpatypHasa popmyna. ObLiee uHtepnonsuunoHHas | https://edu.vsu.r
KBagpaTtypa 1 ee norpeLlHoCTb. u/course/view.p
HucnerHoe 2. KagpaTypHble chopmynbl HetoToHa-KoTeca. hp?id=5794
3. CxoommocTb KBaapaTypHOro npouecca.
nHTEerpupoBaHue 4. CxoaumocTb KBagpaTypHOro npotecca,
NopoXaeHHOro KBagpaTypHbeiMy doopmynamu aycca.
5. Cnocobbl MNOBbIWEHNST TOYHOCTM KBagpaTypHON
dopmynebl. [Npasuna PyHre
15 1. HekoppeKkTHOCTb hOpMYIbl YNCITEHHOTO https://edu.vsu.r
HucneHHoe AndbdepeHUmMpoBaHus. u/courselview.p
2. Cxogswuecs dopmynbl yncneHHoro | hp?id=5794
A1ddepeHunpoBaHme andbcepeHumpoBaHus. Cnocobbl NoCTpoeHUs
cxogsLmnxcs dopmyn YMCITEHHOrO
AandpdepeHumpoBaHms.
1.6 1. MeTogbl peleHns NMIMHENHbIX CUCTEM. https://edu.vsu.r
MogudunumnpoBaHHbIi MeTog Maycca. u/course/view.p
2. MeToa, NPOroHKN peLleHns IMHENHbIX CUCTEM C TPEX hp?id=5794
HucrneHHble meToabl JAvaroHanbHon MaTpuLeit. YCToMYMBOCTb MeToaa.
oL 3. MeTog npocTon ntepauuun. [JoctaTouHble YCNoBuUs
NMHeNHo anredpel CXOAMMOCTM 1 HEOBXOoAMMbIE U JOCTATOMHbIE YCIOBUS
cxogmumocTn. MeTon HauckopemnLero rpagneHTHoro
cnycka. Metog Akobu n 3engens.
4. Yncno obycnoBneHHOCTM MaTpumubl. OueHka
NOrpeLLIHOCTU PeLUEeHUs.
1.7 YucneHHble meToabl https://edu.vsu.r
u/course/view.p
peLLeHsi npoBriembl 1. Npo6rembl COGCTBEHHbIX 3HAYEHWUNA. hp?id=5794
2. MeTogbl Kpbinosa 1 [JaHuneBsckoro.
COBCTBEHHbIX 3HaYenwii | 3- MeToa BpalleHus AN CUMMETPUYHBIX MaTpuL.
1.8 YuncneHHble MeToabl https://edu.vsu.r
1. MeTop Tennopa pelueHus 3agadv Kowm ans u/ cqurse/wew.p
peweHus sanaqn Kowm | nudpepeHumanHOro ypaBHeH!s NEPBOTO NOPSAKA. hp?id=5794
2. MeTog nomaHbIX Ownnepa.
Ansi OObIKHOBEHHbIX 3. MeToabl PyHre-KyTTbl. OueHKa NorpeLHocTy.
4. IHTepnonaumoHHbIn MeTog Agamca.
AvcbepeHLmanbHbix 5. QKcTpanonAuMoHHbIN MeToa Agamca.
. 6. YCTOM4MBOCTb " CXOOUMOCTb MeTod0B
ypasHeHun NOMMHOMUANbLHOM annpPOKCUMaLIMK.
1.9 YucneHHble meToabl https://edu.vsu.r
u/courselview.p
PELLEHUsI KPAeBbIX 1. MNoHATNE O KOHEYHO-PA3HOCTHLIX METOA4AX peLleHus hp?id=5794
KpaeBbIx 3agad ana OY.
sapau ans Oy 2. Annpokecumaumst. YcTonumsocTb. CXoanMocTb.
1.10 MeTopn, ceTok peLueHus 1. Obwas cxema MeToa CETOK PELLEHUS] KpaeBbIX https://edu.vsu.r

3ajayd ansa audgepeHumanbHbIX YpaBHEHUI

u/courselview.p




KpaeBbIX 3aaad and
ypaBHeHMVI C YaCTHbIMU

npon3BoaHbIMUA

MaTemMaTtumyeckon U3UKN.

2. CXoanmMocCTb pasHOCTHOWM CXEMBbI.

3. Annpokcnmaums Ha peLleHun.

4. YcronuunsocTtb. Teopema dununnosa.

5. MeTo, KOHEYHbIX 3NEMEHTOB.

6. PasHOCTHbIe CXeMbl 1151 YpaBHEHUsI
TENnonpoBOAHOCTN C OQHON NPOCTPaHCTBEHHOM
nepemMeHHoON; siIBHbIE U HEABHbIE CXEMBI.

7. PasHocTHasa cxeMa ang ypasHeHun NyaccoHa B
NPSAMOYToSbHUKE, €€ KOPPEKTHOCTb.

8. MeToabl pelweHns cetodHon 3agaum [dupuxne ans
ypaBHeHui NyaccoHa.

hp?id=5794

1.11

Hauny4wee
paBHOMepHOe

NpUGNKEHE YHKLMM

1. Hauny4wee paBHoMepHoe NpubnimkeHe gyHKLun
Ha oTpeske.

2. EAMHCTBEHHOCTb MHOrOYNEHa Hanny4Llero
npubnuxerHus B C.

3. Cnocobbl nocTpoeHns NpubnmkeHnsa Brimskoro K
Hauny4emy.

4. OpToroHanbHble MHOFOYSEHbI.

5. MNpouecc opToroHanusaumu LLmnara.
6. PekkypeHTHble dopmMynbl Ans
MHOro4S1EHOB

OpTOroHanbHbIX

https://edu.vsu.r
u/course/view.p
hp?id=5794

. NMpakTn4yeckue 3aHaATUA

3. llabopaTopHble 3aHATUSA

3.1

NcTouHmnKM n
Knaccudmkaums

MOrPeLLHOCTM

1. MaTtematu4yeckasi 06paboTka 3KCnepMMeEHTabHbIX
AaHHbIX. MeToa HaMMeHbLUUX KBaapaToB.

2. CnnanH yHKLMK

3. Mogenu obwen mexaHukun CnnoLuHbIX cpea. Teopusi
nedopmanmm

4. Mogenwu Yebbllwesa.

https://edu.vsu.r
u/course/view.p
hp?id=5794

3.2

YucneHHble meToabl
peLLeHns HENMMHENHbIX

ypaBHEHWI

1. MeTog oeneHus oTpeska nononam, MeTog npocTomn
nTepaumm n metog HotoToHa.
2. OueHka NorpeLlHoOCTM.

https://edu.vsu.r
u/coursel/view.p
hp?id=5794

3.3

WHTepnonsaums
anrebpaunyeckummn

MHOro4sieHamMmu

1. MNocTaHoBKa 3agavn MHTEPNONALNN.
MHTepnonsaunoHHbIM MHOrouvneH Jlarpanxa.
PasgeneHHble pasHocTU. IHTepnonaunoHHbIe
MHOrou4neHsl HoloToHa.

2. MHoro4neHbl Yebbiwesa. OnTumarnbHbIn BbiGop
Y3MN0B UHTEPNONALUN.

3. CxoanmocTb MHTEPMNONSALMOHHOIO NpoLlecca.

4. NuTepnonsums crnnanHamu. Kybudeckme cnnanHsl.

https://edu.vsu.r
u/coursel/view.p
hp?id=5794

3.4

YucneHHoe

WHTEerpupoBaHue

1. KBagpatypHas popmyna. Obee nHTepnonaumnoHHas
KBagpaTtypa u ee NorpeLHoCTb.

2. KsagpaTtypHble popmynel HetoToHa-KoTeca.

3. CxoanmocTb KBagpaTypHOro npotecca.

4. CxogumocTb KBagpaTypHOro npotecca,
NnopoXaeHHoro kBagpaTtypHelMu oopmynamu [Maycca.

5. Cnocobbl MOBBIWEHUS TOYHOCTU KBaApaTypHOM
dopmynel. [Npasuna PyHre

https://edu.vsu.r
u/courselview.p
hp?id=5794

3.5

YucneHHoe

anddepeHumnpoBaHme

1. HekoppekTHOCTb (hOpMYIbl YNCITEHHOTO
anddepeHUnpoBaHus.
2. Cxopsawmecs
anddepeHUnpoBaHus.
cxogsawmxcs

YUCNEeHHOoro
NOCTPOEHNA
YUCIMEeHHOoro

dopmynbl
Cnocobbl

thopmyn

anddepeHUNpoBaHus.

https://edu.vsu.r
u/courselview.p
hp?id=5794




3.6

YucneHHble meToabl

nHenHon anrebpbl

1. MeToAbl peLlleHns IMHENHbLIX CUCTEM.
MoguduuupoBaHHbIi MeToa Maycca.

2. MeToq NpPOroHKn peLLeHns NMMHENHbIX CUCTEM C
TpexanaroHanbHoOn MaTpuuen. YCTOMYMBOCTL METOAA.
3. MeTopa npocToin ntepauuun. JJoctaTouHble yCnoBus
CXOAMMOCTU U HEODXOAMMbIE 1 LOCTATOYHbIE YCIOBUS
cxogumocTn. MeTtof, HauckopemnLlero rpagneHTHoro
cnycka. Metoa Ako6bu n 3engens.

4. Yncno obycnosneHHocTM maTpuubl. OLeHka
NOrpeLIHOCTU peLleHus.

https://edu.vsu.r
u/course/view.p
hp?id=5794

3.7

YucneHHble meToabl
peLweHunaA npo6neM bl

COBCTBEHHbIX 3HaYEeHU

1. Mpobnembl COBCTBEHHbIX 3HAYEHWIA.
2. MeTogbl Kpbinosa 1 [JaHuneBckoro.
3. MeTop BpalLeHus Ans CUMMETPUYHbIX MaTpuL,.

https://edu.vsu.r
u/course/view.p
hp?id=5794

3.8

YucneHHble MeToabl
pelueHmns 3agaydm Kowum
NS OObIKHOBEHHbIX
andpepeHumanbHbIX

ypaBHEHUI

1. MeTopg Tewnnopa pelweHns 3agayun Kowwm ons
andpepeHLmMansHOro ypaBHeHUs NepBoro nopsgka.
2. MeTog nomaHbIxX Ownnepa.

3. MeTtogb! PyHre-KyTTbl. OueHka norpeLuHocTu.
4. NHTepnonsumMoHHbIN MeTog Agamca.

5. BKcTpanonsumMoHHbIi MeToa Agamca.

6. YCTONYNBOCTb 7] CXOAUMOCTb
NOSIMHOMMAITbLHOW annpoKCUMaLni.

MeTo0B

https://edu.vsu.r
u/course/view.p
hp?id=5794

3.9

YucneHHble meToabl
pELLEHMs1 KpaeBbIxX

3agad ana Oy

1. MNoHATNE O KOHEYHO-PA3HOCTHLIX METOAAX PeLUEeHUs
KpaeBbIx 3agad ana OY.
2. Annpokcnmauus. YCcTonumnBoctb. CXxogmMMocTb.

https://edu.vsu.r
u/course/view.p
hp?id=5794

3.10

MeToga ceTok pellenust
KpaeBblx 3agad Ans
YPaBHEHWUI C YaCTHbIMU

npoun3BoaHbIMU

1. O6Las cxema MeToOa CETOK PELUEHNsT KpaeBbIX
3agav ansa guddepeHumanbHbIX YypaBHEHUI
MaTemMaTndeckorn U3NKN.

2. CxoanmMocCTb pasHOCTHOWM CXEMbI.

3. Annpokcumaums Ha peLLeHunn.

4. YctonumocTtb. Teopema dunmnnosa.

5. MeTog KOHEYHbIX 3fIEMEHTOB.

6. PasHOCTHble CXeMbl 41151 YpaBHEHMS
TENNonpoBOgHOCTN C OAHOW NPOCTPAHCTBEHHOMN
NepeMeHHON; SIBHbIE U HESIBHbIE CXEMBbI.

7. PasHocTHasa cxeMa ans ypasHeHun [yaccoHa B
NPSIMOYTOJIbHUKE, €€ KOPPEKTHOCTD.

8. MeToabl pelueHna ceTodHon 3agadn [Oupuxne gng
ypaBHeHun NMyaccoHa.

https://edu.vsu.r
u/coursel/view.p
hp?id=5794

3.11

Haunydwee
paBHOMEpHOEe

NpUBRMKeHe QPyHKLUN

1. HannyJwee paBHomepHoe npubnmxeHne oyHKunm
Ha OTpeske.

2. EAVNHCTBEHHOCTb MHOrOYNeHa Havny4Llero
npubnmkenunsa B C.

3. Cnocobbl NocTpoeHus NpnbnmxkeHnst 6rmskoro K
Hauny4lemy.

4. OpTOoroHasnbHbIE MHOIOUJTEHBI.

5. lNMpouecc optoroHanuaaumu LWmuara.

6. PekyppeHTHble chopmyrnbl AN OPTOroHarnbHbIX
MHOrOYJ1IEHOB

https://edu.vsu.r
u/coursel/view.p
hp?id=5794

13.2 Tembl (pasgenbl) AUCLUNIUHBI U BUAbI 3aHATUN:

[ Ne |

HanmeHoBaHue TeMbl

Bugbl 3aHsTUM (YacoB)




n/n (pasgena) gucumnnuHbI CamocTosiTensHas

Jlekumn Mpaktudeckune [llabopaTopHble pabora Bcero

NcTouHMKN n

1 Knaccudukaums 5 0 4 7 16
norpeLuHocTen
YuncneHHble MeToabl

2 | pelueHns HenMHenHbIX 5 0 4 7 16
ypaBHEHUI
WHTepnonsaums

3 | anreGpanyeckumm 5 0 4 7 16
MHOro4neHaMm
HaunyJwee paBHoMepHoe

4 NpubnmwkeHne yHKLMK 4 0 3 6 13
YucneHHoe

5 WHTEerpupoBaHue 6 0 5 7 18
YucneHHoe

6 AnddepeHunpoBaHmne > 0 4 ! 16

7 YucneHHble meToabl 6 0 5 7 18

nnHenHomn anrebpbl

YucneHHble meTtoabl
8 peLleHns Npobrnemsl 5 0 4 8 17
COBCTBEHHbIX 3HAYEHUN

YucneHHble meToabl
pelueHms 3agaydm Kowm
9 Ansi 0ObIKHOBEHHbIX 5 0 4 7 16
andpepeHumanbHbIX
ypaBHEHWI

YucneHHble meToabl
10 | pelueHus KpaeBbix 3agay 5 0 4 8 17
ans oy

MeToga ceTok peLleHust
KpaeBblx 3agad Ans

1 YPaBHEHWUI C YaCTHbIMU 5 0 4 7 16

NpPOn3BOAHbLIMM

WUtoro: 56 0 46 78 180

14. MeToan4yeckue ykasaHma Ans odoyvyarowmxcs no 0CBOEHUIO AUCLUMIIUHDI

OcBoeHve AnCuMNNUHBI NpeanonaraeT He TonbKo obA3atenbHoe nocelleHne
oby4varowmnmesa ayanTopHbIX 3aHATUN (NabopaTopHbIX 3aHATUIA) U aKTUBHYHKO paboTy Ha
HUX, HO U CaMOCTOATENbHYIO y4ebHYI0 eAaTeNbHOCTb, Ha KoTopyto oTBoanTcAa 80 yacos.

CamoctoaTenbHas y4vyebHass [OesaTenbHOCTb CTYAEHTOB MO AUCUMMAMHE
«YncneHHble MeToabl» NpegnonaraeT BbINOSIHEHWE CreayoLWnX 3a4aHNN:

1) camocTodaATenbHOEe M3ydYeHne yyebHbIX MaTepuanoB no pasgenam 1-11 ¢
NCMNOSIb30BaAHNEM OCHOBHOW W [OMOSHUTENbHOWM nuTepaTtypbl, WMHGOOPMaLMOHHO-
CMpaBOYHbIX U MOUCKOBbLIX CUCTEM;

2) NOArOTOBKY K TEKyLUMM aTTecTauusimM: BbiNofIHEHWE nabopaTopHbIX 3a4aHum
no NOMCKy HeobxoauMmblx Ansa paboTel B ayautopum matepuanoB B VIHTepHeTe.

Ocoboe BHMMaHME OOy4valoLMXCA HanpaBrsieTCs Ha OCBOEHME MNPAKTUYECKNX
MeTo0B YUCNEHHOro anddepeHumpoBaHms, WHTErpupoBaHus, peLueHns
anrebpaunyeckux, anddepeHumanbHbiX U UHTErpanbHbiX ypaBHeHWN. KavecTBeHHoe



BbINOMNIHEHMe rnabopaTopHbiX paboT noapasymeBaeT MOMHOUEHHOE U3yyeHne U
MakcumarnbHoe ncnonb3oBaHue BCEX npeaocTaBeHHbIX obyyvaroLmmes
NHOPMaLMOHHO-KOMMYHMKaLMOHHBIX pecypcoB. [MpuoputeTHon gABnsieTca paboTa C
o6LweaoCTyNHbIMM COBPEMEHHbLIMW NakeTamm NporpaMmm.

Bce BbinonHsiemble CTygeHTaMm  CaMOCTOATENbHO  3afdaHusa  noanexar
nocneayoLLlen npoBepke npenogasatenemM Ang nonyyeHus onycka K ak3ameHy.

B cnyyae HeobxoauMmocTu nepexofa Ha AUCTAHUMOHHBIA pPeXuM OByyeHus
ncnonb3yeTcs 9NEKTPOHHbIN Kypc «YncneHHble MeTOAbI»
(URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha nopTane «ONEKTPOHHbIN
yHuBepcuteT BI'Y».

15. NepeyeHb OCHOBHOW U [OOMNONMHUTENILHOW NUTEpPaTypbl, PECYPCOB MHTEpPHET,
Heob6XoANUMbIX ANl OCBOEHUSI AUCLMUMNIIUHDI

a) ocHOBHasl nuTepaTypa:

Ne n/n NcTouHnk

baxeanoe H.C. HYucneHHbie memodki: y4eb. nocobue / H.C. baxearios, H.l1. >Kudkos, .M.
1 Kobenbkos; MI'Y um. M.B.JTomoHocoea — 6-e u3d. — M.: buHom, JTabopamopusi 3HaHUU
2008. — 637 c. (sce npedbidyuue usdaHus)

Hemudosuy B.11. OcHo8bI 8bIyucriumernbHol Mamemamuku: y4eb. nocobue/ b.11.
2 Hemudosuy, N.A. MopoH, — 6-e u3d. — Cl16.: flaHb, 2007. — 664 ¢ (sce npedbidywjue
u3daHusi)

0) pononHuTenbHasa nuTepartypa:

Ne n/n NcTouyHUK

baxeanoe H.C. HucneHHbie memodbl 8 3alaqvax u yrpaxHeHusx: y4eb. nocobue /
3 H.C.Baxsanos, A.B. JlanuH, E.B. YuxoHkos; nod eed. B.A. CadosHu4yesa. — M.: Bbicwasi
wkosa, 2000. — 190 c.

B)MH(OPMaLMOHHbIE SM1EKTPOHHO-06pa3oBaTeNibHbIE pecypchbl (0dhuumanbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc

ApywansiH O.5. YucrnieHHblie peweHusi uHmeeparbHbIX ypagsHeHuli Memodom keadpamyp /
4 O.6. ApywatsH. — HUBL MI'Y- UeimepHem pecypc: http://num-
anal.srcc/msu.ru/meth_mat/prac_qdf/page 24/htm

ApywansiH O.5. PeweHrue 3adayu Kowu 01151 06bIKHOBEHHbIX OughghepeHuuaribHbIX
5 ypasHeHul/ O.b. ApywaHsiH, C.®@. 3anemkuH. — HUWBL| MI'Y- UHmepHem pecypc:
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm

lNpuknoHckul B.U. YucnerHbie memods! / B.U. lMNpuknoHckut. — MY ®usgak. —

6 WHmepHem pecypc: http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page 23/htm

7 ToipmbiwHukos E.E. Memodsi yucneHHo20 aHanu3a / E.E. TeipmbiuwHukos. — UIBM PA. —
UHumepHem pecypc: http://window.edu.ru/ window/library?p _rid=39142

8 ObC «YHuBepcuTeTCcKas onbnunoTeka OHIarH»: obpasoBaTesnbHbIf pecypc:
<URL:http://mww.biblioclub.ru> .

19 HayuHas 3oHanbHas 6ubnmoteka BoOpOHEXCKOro rocyapCTBEHHOMO yHMBEpPCUTETA : ONEKTPOHHbIN

katanor : https://www.lib.vsu.ru/ .

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHuss ANA CaMOCTOATENIbHOMU

pa60Tb| (y4ebHo-memoduyeckue pekomeHOayuu, rnocobus, 3adaqyHuKU, MemoOuYyecKue yKasaHus ro
8bIMOTHEHUIO MPaKMUYECKUX (KOHMPOJIbHbIX), Kypcosbix pabom u dp.)

Ne n/n McTouHmK

baxsanoe H.C. YucneHHbie memoOsi: y4eb. nocobue / H.C. baxsanos, H.I1. )Kudkos, .M.
1 Kobenbkos; MI'Y um. M.B. JlomoHocoea — 6-e u3d. — M.: buHom, JTabopamopusi 3HaHuLl
2008. — 637 c. (sce npedbldywue usdaHusi)



http://www.lib.vsu.ru/)

Hemudosuy b.I1. OcHosb! 8blquciumesribHoU Mamemamuku: y4eb. nocobue/ b.T1.
2 Hemudosuy, N.A. MopoH, — 6-e u30.- Cl16.: JlaHb, 2007. — 664 ¢ (8ce npedbidyujue
u3daHusi)

baxeanoe H.C. HucneHHble Mmemodbl 8 3a0ayvax u yrnpaxHeHusx: y4eb. nocobue / H.C.
3 Baxeanos, A.B. [lanuH, E.B. HuxxoHkos; nod sed. B.A. CadosHu4yesa. — M.: Bbicwasi wkona,
2000. — 790 c.

ApywansH O.5. YucrneHHble peweHuUss uHmeezparnbHbIX ypasHeHul memodom keadpamyp /
4 O.6. ApywaHsiH. — HUNBL] MI'Y- UhmepHem pecypc: http://num-
anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm

ApywaHsiH O.5. PeweHrue 3adayu Kowu 05151 06bIKHOBEHHbIX dughghepeHyuarnbHbIX
5 ypasHeHul / O.b. ApywaHsH, C.®. SanemkuH. — HUNBL| MI'Y- limepHem pecypc:
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm

lpuknoHckul B.U. YucnerHbie memodsl / B.U. lMNpuknoHckul. — MY ®u3sghak. —
WHmepHem pecypc: http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_23/htm

ToipmbiwHukos E.E. Memodsi yucneHHo20 aHanu3sa / E.E. TeipmbiwHukos. — UIBM PA. —
UHmMepHem pecypc: hitp://window.edu.ru/ window/library?p_rid=39142

17. Obpa3soBaTenbHble TEXHOJNIONMU, UCMNOJIb3yeMble NMpuU peanusauun y4yebHom
ANCLUUNMNHBbI, BKINKOYaa AUCTaHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0bGy4eHue):

Mpn peanusaumm AUCUMNIIMHBI UCNOMb3YHTCA creaylwune obpasoBaTesibHble
TEXHOMOIMMM1: fornMyeckoe MOCTPOEHNE OUCLMMNIIMHBI, YCTaHOBIEHME MeXNnpeaMeTHbIX
cBa3el, 0b03HayYeHMe TEeOpPEeTMYECKOro WU MNPaKTUYECKOro KOMMOHEHTOB B Yy4eOHOM
MaTepuane, akTyanusaumsa JIMYHOrO U y4yebHO-NpodeccMoHanbHOro  onbiTa
obyyalouwmxcs,  BKMOYEHME  SNEeMEHTOB  OUCTaHUMOHHbLIX  obpasoBaTeribHbIX
TEXHOJIOrMMN.

B npaktuyeckon 4actm Kypca MCMNOnb3yeTcs CTaHOapTHOE COBPEMEHHOe
nporpamMmmHoe obecneyeHne NnepcoHanbHOro KOMMbTEPA.

B uactm ocBoeHnss MmaTtepuana neKUMOHHbIX W 1abopaTopHbIX 3aHATUN,
CaMOCTOATENbHOW paboTbl MO OTAErNbHbIM pasgernaMm AUCUMUNIIUHBI, MPOXOXOEHUS
TeKyLen n NPOMEXYTOYHOW aTTecTaumm MOXeT NPUMEHATLCS 3NEKTPOHHOE 0byYveHre U
ANCTaHUMOHHbIE ObpasoBaTefibHble TEeXHOSIOMMU, B YaCTHOCTWU, 3NEKTPOHHbIA Kypc
«YucneHHble memodbr» (URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha nopTane
«INEKTPOHHbIN yHUBepcuTeT BIY».

18. MamepuanbHO-mexHu4eckoe obecrneyeHue OUCYUMNIUHbI:

[na npoBedeHUs NEKUMOHHbIX W MPaKTUYECKUX 3aHATUW UCMONb3ylTca ydebHble
aygutopuun. [Ana camocTtosiTenbHOM paboTbl MCMNONb3yeTCA KnacC C KOMMNbHOTEPHOM
TexHukon (ayg. 310), pacnonoxeHHbln Ha 3 aTaxe ydebHoro kopnyca Ne 1,
OCHALLEHHbI HEOBXOANMbIM NPOrpaMmMHbIM obecnevyeHneM, SNEKTPOHHBIMU YYEeBHbIMK
nocobmamMmM ” 3akoHOOATENbHO-NPABOBON W HOPMATUBHOM MOUCKOBOWM CUCTEMOMN,
UMELNIN BbIXO B rnobarnbHylo ceTb.

B camocToaTenbHon pabote oby4varowmecs cnonb3yT pecypcbl 30HANbLHON Hay4YHON
onbnuotekn BI'Y (anekTpoHHbIn KaTanor: http://www.lib.vsu.ru)

19. ®DoHA OLEHOYHbIX CPEeaAcCTB:

19. OueHouYHbIe cpeacTBa ANA NPOBEeAEHUA TEKYLEeN U NPOMEXYTOYHOMN
aTtrecTtauum

MopsaOoK OLEeHKN 0CBOeHMs oGy4datowmummcs y4ebHoro matepvana
onpeaensieTcs cogepXXaHuem crneayrLmnx pa3aenos QUCUUMIVHDI




Ne
n/n

HanmeHoBaHue
pasgena guCcuuniivHbl
(moayns)

KomneTeH
uns(un)

Nuaukatop(bl)
OOCTMXKEHUS
KOMNeTeHLMH

OueHou4HblecpeacTea

1.1 NcTouHmku u
knaccudumkaums
NorpeLUHoCTH.

1.2 YncneHHble
MeTO/bl peLleHust
HEeNUHENHbIX
ypaBHeHUI

OriK-1

OrK-1.1
OriK-1.2
OrK-1.3

KomnnekT

nabopaTopHbIX 3agaHui
Ne 1,2

1.2 YncneHHble
MeToabl peLleHns
HEeNUHENHbIX
ypaBHeHWI

1.3 Hanny4wee
paBHOMepHoe
npuonuxeHne
DYHKLMM

1.6 YucneHHble
MeToabl NMMHENHON
anrebpsbl

OrK-1

OrK-1.1
OrK-1.2

KomnnekT

nabopaTopHbIX 3agaHui
Ne 2,3,6

= &9y

1.2 YncneHHble
MeToAbl peLleHnst
HENNHENHbIX
ypaBHeHUN

1.4 YucneHHoe
WHTEerpupoBaHue
1.8 YucneHHble
MeTOAbl peLleHus
3agaum Kowwm gns
0BObIKHOBEHHbIX
ondhepeHumanbHbIX
ypaBHeHUN

OrlK-2

OrliK-2.3

Komnnekr
nabopaTopHbIX 3agaHui
Ne 4,2.8

1.3 HaunnyJwee
paBHOMepHOe
npuonmxeHne
dOyHKUMM

1.5 YncneHHoe
andhepeHumpoBaHmn
e

1.10 MeTopg ceTokK
peLUeHNs KpaeBbIX
3ajad ansa ypaBHeHUN
C YaCTHbIMK
Npov3BOAHbIMU

OlK-1
OlK-4

OlK-1.1
OlK-4.2

Komnnekt

nabopaTopHbIX 3agaHui
Ne 3,5,10

1.5 YucneHHoe
andepeHumpoBaHmn
e

1.6 YucneHHble
MeToAdbl NMMHENHON
anrebpbl

OlK-4
OlK-2

OrK-4.1
OrK-4.2
OrK-2.3

Komnnekr
nabopaTopHbIX 3agaHui
Ne 5,6

1.4 YucneHHoe
WHTErpMpoBaHve
1.7 YucneHHble

OlK-1
OlK-4

OlK-1.1
OlK-1.2
Ol1K-4.3

KomnnekT
nabopaTopHbIX 3agaHWUi
Ne 4,7




Ne HanmeHoBaHne
I'I/_I'I pasgena ancunniinHbl
(moayns)
MeTOAbl peLleHus
npobnemsl
COBCTBEHHbIX
3Ha4YeHUmn
1.7 YncneHHble OrK-1 OrnkK-1.1 Komnnekt 3
METOZb! PELLEHNS OnK-2 OmnK-1.3 nabopaTtopHbIX 3aaHun
OrK-2.3 Ne 7,8
npobnemsl -

COOCTBEHHbIX

3Ha4YeHun

7 1.8 YncneHHbie
MeTO/bl peLleHus]
3agauum Kowwm gnsa
O0ObIKHOBEHHbIX
anddepeHumnanbHbIX
ypaBHeHUI

1.9 YncneHHbie OrnK-4 OrnkK-4.1 Komnnekr §
MEeTObl PeLLeHNs OnMK-4.2 nabopaTopHbIX 3aaaHni
KpaeBblx 3aJa4 ans OrK-4.3 Ne 9,10

ony.

1.10 MeTopq ceToK
peLUeHns KpaeBbIX
3ajad ans ypaBHeHUn
C YaCTHbIMU
NPON3BO4HbIMU

NHavkaTop(bl)
OOCTVXKEHUS OueHouHblecpeacTaa

KOMMNEeTEHLINN

KomneTeH
uns(un)

1.9 YncneHHole OrK-1 OrnkK-1.1 Komnnext
MeToabl peLLeHNst OlMK-4 OnMK-1.2 nabopaTtopHbIX 3adaHnn
KpaeBblX 3aJa4 ans OrK-1.3 Ne '8, 9,10

ojay. OrliK-4.1
1.10 MeTopq ceTokK
peLleHnNs KpaeBbIX
3ajay ansa ypaBHeHWi
C YacTHbIMK
NPON3BOOHbIMU

1.8 YncneHHble
MeTOAbl peLleHus
3agaym Kowwm gnsa
0ObIKHOBEHHbIX
andepeHumanbHbIX
ypaBHEHUN

ﬂpOMe)KyTOHHaﬂ arrectauuda I'Iepequb BOIMPOCOB K
dopma KOHTPONS — 3K3aMeH 9K3aMeHy

20 TunoBble OLEeHOYHbIE CpeacTBa U MeToAUYECKMe MaTepuanbl, onpeaenstowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywmin KOHTPOSNb yCNneBaeMocTu

Tekywas atrectauus npoBOAUTCA B COOTBETCTBUKM C [NonoxeHMeM O TeKyLuen
aTTectaumm oby4valwmxca no nporpammam Bbiclwero obpasoBaHus BopoHexckoro
rocyapCTBEHHOro yHMBepcuTeTa.



Tekywas aTtectauns npoBoanTca B (OpPME KOHTPOSIbHbIX paboT u
nabopaTtopHbix paboT, cogepaHne KOTOpbIX NpMBeAeHO Hmxe.. B xoae KOHTPOMbHON
paboTbl obyvatowemycsa Bblgaetcs KWM ¢ npaktuyeckum nepedHem 3afaHumn u
npegnaraeTcs pewuTb faHHble 3agaHus. B xode BbINOMHEHWA 3afaHui Herb3s
nonb3oBaTbCA CpeacTBamMm CBA3U (BKMoYasa ceTb VIHTepHeT) u nobbiMu neyaTHbIMU
MaTtepuanamm, orpaHmyeHne no speMeHn — 60 aCTPOHOMUYECKUX MUHYT.

Mpn Tekywem KOHTpPONe YpOBEHb OCBOEHUS y4ebHOM OMCUMMAMHBI U CTENeHb
ChOpMMPOBAHHOCTN  KOMMETEHUUN ONpefensalTcss OuEeHKaMU  «3a4TeHO», «He
3a4yTeHo». Kputepum oueHnBaHna pesyrnbTaTtoB 00y4YeHNa Npu TeKyLen atTectaummn.

KoHTponbHasa paboTta Ne 1

1. Obwasa cxema MeTOOOB pelleHUs KpaeBblx 3agady ansa auddepeHumnanbHbIX
ypaBHEHUN MaTemMaTnyeckon omsnkn. PasHOCTHbIE CXEMbI.

o o o 2 —_
2. HaiiTn HauMeHbLLUI NONOXUTENbHbIN KOPeHb ypaBHeHuss X~ +Inx—4=10 ¢
— -5 o
TouHocTblo £ = 1077 meTogom npocTbix UTepaumii.

KoHTponbHasa paboTta Ne 2
1. YncneHHble MeTOAbI PELLEHNSA MHTErpanbHOro ypasHeHusa dpegronsma 2-ro poga

2. Hantn cobcTBEHHbIE 3Ha4YeHUs1 maTpuubl MeTogom Kpbinosa

4,4578 1,2158 0,0322 2,3620
1,2158 0,3602 3,5666 7,7822
0,0322 3,5666 5,6965 1,5555
2,3620 7,7822 1,5555 9,3232

KoHTponbHasa paboTta Ne 3
1. MeTo ceToK Anst ANNMNTUYECKOro ypaBHEHNS

2. PewnTb cnuctemy MeToioM npocTbiX utepayum

4,4578 1,2158 0,0322 2,3620
1,2158 0,3602 3,5666 7,7822
0,0322 3,5666 5,6965 1,5555
2,3620 7,7822 1,5555 9,3232

Na6opaTopHasa pa6oTta Ne1

: o -3
Bbluncnutb 3HayeHne dyHKkumm sin(x) no oopmyne Tennopa ¢ TOYHOCTbIO & = 107,

£=10"".

Na6opaTopHas paboTa Ne2
Hainaute HavMeHbLIUI NoNoXuTenbHbIA kopeHsb ypasHeHus f(X) =0 ¢ TouHocTbio

-5 -
& =107 meTogamu geneHus nononam, NPoOCTbIX UTepaLmii n HbloToHa.



Na6opaTopHasa paboTta Ne3

C nomoubio MHTEPNONAUMOHHBIX MHOrouneHoB HetoToHa, CTupnuHra n beccens Hangute
3Ha4veHune yHkumm f(x), 3agaHHoM Tabn. 1, B TOYKaX X1, X2, X3 (Tadbn. 2). C nomoLpbto
ChNanH-nHTEPnonsauMM HanauTe 3HavyeHne JaHHON OYHKLUMU B TOYKE Xa.

Na6opaTopHasa pa6oTa Ne4
b

3apaHue. Bbluncnutb uHTErpan I f(X)dX ¢ rourocTeio £ =107° , UICMOMNb3ys NpaBuro
a

CuvMncoHa 1 cocTaBHyto KBaapaTypHyto dhopmyny Faycca ¢ naTbio yanamu. OueHuTb

NOrPELUHOCTb UCNOSb3yeMbIX KBagpaTypHbIX (QOPMYI U onpeaenvTh YUCIO YaCTUYHbIX

OTpe3KoB pa3bueHus, Heobxoaumoe ANst AOCTMKEHUS 3a4aHHOM TOYHOCTM BbIYMCIIEHUS

WHTerpana.

Na6opaTopHasa paboTta Ne5
[ns 3agaHHbIX Kn P meTtomom HeonpeaeneHHbIX KO3 MULIMEHTOB NOCTPOUTL POPMYY

k
4yncrneHHoro gmddepeHUMpoBaHus, annpPoOKCUMMNPYIOLLYHO f )(X) c nopsigkom h P

Na6opaTopHasa paboTa Ne6

. . - -6
Hangute pelueHne cuctemMbl IMHENHBIX YPaBHEHUIA C TOYHOCTbIO € = 10™ meTtopgamu
"aycca, npocton utepauumn un 3engens.

Na6opaTopHasa paboTta Ne7

Hantn Bce cobCTBEHHbIE 3HAYEHMSI NMPEaIOKEHHON MaTPULbl pa3MepoM 4x4 meTogamu
BpaleHus, aHmnesckoro, KpbirioBa.

Na6opaTopHasa paboTa Ne8

Hangnte Ha oTpeske [0,1] pewenne 3agadm Kown ans cuctembl 06bIKHOBEHHbBIX
andepeHumanbHbIX YpaBHEHNI

% = £,(x, y,(x), v, (X)),

%=fz(x,y1(x),yz(x)), V10)= Va0 ¥2(0)= ¥z

-4
c TouHocTeio € =107, meTogamu PyHre-KytTa, Agamca-balidopTa yeTBepToro nopsaka v
NPOrHo3a-KoppeKLMM (MCnonb3ysa Ans NporHo3a anropntm (37) 1 Koppekuun — MeToq,
Apamca-MynToHa 4yeTBepTOro nopsaka).

Na6opaTopHasa paboTa N9



ou o4
1. PewmnTb cMellaHHyl 3agayy [Anst ypaBHEHWS TenrnonpoBOLHOCTU Y = Pl

X
HavyanbHbIM ycnosuem u(x,0)=f(x), 0 < x <1, 0<t<01.

2. Hantu peweHune 3agaun OQupuxne B kKBagpaTe co CTOpoHon 1 onsa ypasHeHus Jlannaca ¢
kpaesbiMn ycnosuamu Buga u(0,y)=fl(y), u(l,y)=f2(y), u(x,0)=f3(x), u(x,1)=f4(x), (
0<y<10<x<1).

NabopaTopHasa pa6ota Ne10

PelueHne nHTerpanbHoro ypasHeHnss ®pegronbMa BTOPOro poaa MeToaom
MeXaHU4YeCcKUX KBagpaTyp, ANns 3afaHHOro KONM4YecTBa y3nos.

[ns oueHkM pesynbTaTa BbINOMHEHUS KaXKaoW NaGopaTopHON U KOHTPOSbHOW
paboTbl MCNomb3yTCs crneaylowne nokazamesnu:
1. 3HaHWe OCHOB COCTaBMEHWSsI KOMMbIOTEPHBLIX NPOrpamMM Afsi PeLUeHUs TUMOBbIX

MaTeMaTU4eCKUX 3aday;

2. 3HaHMe MMEIOLMXCA PEeCypCoB AN PEeLleHUsa MpuKagHbiX MaTeMaTUyYecKux
3agau;

3. YMeHue ncnonb3oBaTb CTaHAAPTHbIE MakeTbl NporpaMMHOro obecneyeHns ans
peLLeHnst TUNOBbIX MaTeMaTUYECKNX 3aay;

4, BnageHve HaBblkaMW XpaHEHUs1, noucka, cbopa, cuctemartmsaumm, obpaboTkm n
ncnonb3oBaHNs MHOPMaLMN.

[ns oueHMBaHus pe3ynbTaToB Kaxaon nabopaTopHOM M KOHTPOSIbHOW paboThbl
NCNoNb3yeTCs WKasna: «3a4TeHO», KHE 3a4TEHO».

CooTHOLLEeHNe noKas3aTenen, KpuTepueB W LWKanbl OLEHMBaHUA pesynbTaToB
00y4eHuns nokasaHbl B criegytoLlen tabnuue:

YpoBeHb
KpuTtepun oueHMBaHNsE KOMNETEHLNIN cchopmmpoBaHHOCTH
KOMMeTeHUun
Mpn BbINOMHEHUN NabopaToOpHOM UMW KOHTPOSbHOM paboTbl | [JocTaTouHbIN ypoBeHb | 3a4TeHo
CTYAEHT NMPOAEMOHCTPUPOBaN B AOCTaTOMHOW Mepe: 3HaHue
OCHOB COCTaBEHMS KOMMbIOTEPHBIX NPOrpamMm AN peLleHus
TMMNOBbIX MaTemMaTMyecknx 3agad, MMeKLMXCs PecypcoB Ans
pelleHns NpUKIagHbIX MaTeMaTU4eckux 3ajad, YMeHue
ncnonb3oBaTb CTaHOapTHble naketbl NporpaMmmHoro
obecneyeHnss AnNs peleHnst TUMOBbIX MaTeEMaTUYECKUX 3aJay,
BnageHue HaBbIKaMK XpaHeHwus, nowcka, cbopa,
cucTtemaTmnsauyum, o6paboTkm U MCNONb30BaHUS MHpOpMaLUN.
Mpn BbLINONHEHMM NABOPaATOPHOM WM KOHTPOSIbHOW paboTbl - He
CTYAEHT He MpOAEMOHCTpUpOBan B [OOCTaTOYHOW Mepe: 3a4TeHo
3HaHME OCHOB COCTAaBMEHUSA KOMMbIOTEPHBIX MPOrpaMm Ans
peLleHnst TUMOBbIX MaTeMaTU4yeckux 3agady, WMeroLuxcs
pPeCYpCOB A1 peLUeHUs NPUKIagHbIX MaTeMaTUYeCKUX 3agad,
YMEHME MCNONb30BaTb CTaHOAPTHbIE MakeTbl MPOrPaMMHOro
obecneyennss AnNs peLeHnst TUMOBbLIX MaTteMaTUYEeCKNX 3a4ay,
BnageHue HaBbIKaMK XpaHeHwus, nowcka, cbopa,
cucTtemaTmnsauum, o6paboTkm U MCNONb30BaHUS MHpopMaLUN.

Lkana
OLIEHOK




20.2 NMpomexyTo4Haa aTrectauma

I'Ipome>|<yT0l-|Ha;| arrecraumda no gucumniinHe ocyLecTBndeTCcA B cbopme
cobecenoBaHUs NO 3k3aMeHaLMOHHbLIM BUneTam ¢ NOMOLLbIO HMXKe npmBegeHHbIX
OLEeHO4YHbIX cpeacTB (nepequb BOMPOCOB K 3K33MeHy). B 6unet BknovaroTca asa
TeopeTn4yeckmnx Bonpoca.

I'Iepequb BOMNMPOCOB K 3K3aMeHY:

NeNe n/n

TeMbl K TEekyLLen aTTecTaumm (aK3ameHy)

MoHsITUE NorpeLlHocTeN

YucneHHble meTtoabl peLlweHna CKanapHbIxX ypaBHeHI/IIZ

MHTepI’IOJ'IﬂLI,Mﬂ anre6pamquKMMM MHOro4dneHamu. CﬂﬂaﬁH-MHTepHOHHLI.MH

YucneHHoe MHTErpmposaHune

YuncneHHoe auddepeHumpoBaHme

YucneHHble meTtoabl peweHna NNHENHbIX anre6pal4qecm4x ypaBHeHMVI

YucneHHble meTtoabl peweHna Flp06ﬂeMbI COOCTBEHHbIX 3HAYEHWUI

YucneHHble MeToabl pelleHns 06bIKHOBEHHbIX AMddddepeHLManbHbIX YpaBHeHWi

YucneHHble MeToAbl peLleHnsA ypaBHeHMVI C YaCTHbIMU Npon3BOAHbIMU

B|O|® N0 Wi

YncneHHble MeTOAbl peLLIEeHNs MHTEerpanbHOro ypasHeHns ®pearonbma 2-ro poga

VICTOYHMKM 1 Knaccudukauns BelHUCAUTENBHBLIX NOrpelHocTen. MorpeHoCcTb PyHKUUN.
OcobeHHOCTM MalnHHOW apupmMeTukn. BrnmaHue ownbok okpyrneHns Ha BblMUCIINTENbHBIN
npouecc.

12.

YuncneHHble MeToAbl peLleHns ckanspHbIX ypaBHeHU. Knaccudgukauus, obnactb
NPUMEHEHMs1, anropuUTMbl U NPENSTCTBUS peanusauum MetodoB. MeToabl AeneHus nononam,
npocTon ntepauumn n HetotoHa. CXogMMOCTb U OLEHKM NorpelHocTn metogoB. OcobeHHOCTH
YUCIIEHHON N NPOrpaMMHON peanu3aumm MeToL0B.

13.

MocTaHoBKa 3agayn uHTepnonsiuun. NoctTpoeHne NHTEPNONALNOHHONO MHOrOYEHa.
VHTEpnonsaumMoHHbIA MHOrodneH Jlarpanxa. MNorpellHoCcTb MHTepnonsiumm.

14.

MHorouneHbl Yebbiwesa 1 nx ceonctBa. OnTumarnbHbIv BbIGOP Y3N0OB MHTEPNONSALNN.

15.

CxogmMmMocTb MHTEPNONALMOHHOIO npouecca. JlokaneHas nHtepnonsums. NoctpoexHne
CX0AsLEerocsi UHTePnonsiLMOHHOIO npoLecca.

16.

KoHeuHble pa3HOCTM 1 UX cBoMCTBA. Tabnuua pasHocTen. MIHTepnonsiuMoHHble opMyribl
HbtoToHa, Beccensa n CtupnuHra.

17.

PaspgeneHHble pasHocTu 1 ux ceoncTtea. MHTepnonaumnoHHasa dpopmyna HetoToHa ans
HEPaBHOOTCTOSLLMX Y3I10B.

18.

WHTepnonaumsa cnnanHammu. KoHCTpyMpoBaHMe MHTEPNONSLUMOHHOMO cnnanHa. OnTumanbHbIN
cnocob NocTpoeHms Kybnuieckoro cnnamnHa.

19.

MeToa NporoHKn peLleHns NMMHERHbIX CUCTEM C TpexauaroHansHonm matpuuen. Mpsvas n
obpaTHasi MPOroHKW. Y CTOMYMBOCTL METoAaA.

20.

Hauny4ywee paBHOMepHOE NpubnwkeHne yHKUMM Ha oTpe3ke. Teopembl Yebbiwesa.
Cnocobbl NOCTPOEHUS NPUONMKEHNSs], BITU3KOrO K HaUy4yLLIeMy.

21.

YUuncneHHoe nHTepnonupoBaHue. KsagpatypHasa gopmyna. Obwas nHTepnonsumnoHHas
KBagpaTtypa U ee NorpeLiHocCTb.

22.

KBagpatypHble popMysbl HetoToHa-KoTeca, MorpelHoCTb M YacTHbIE CriyYau.

23.

JlokanbHO-MHTEPNONSLNOHHBIE KBagpaTypHble (POpMyIibl U MX MOTPELLHOCTb.

24,

CxoanmocTb KBagpaTypHOro npolecca. Teopema 0 HeoGXOAUMbIX U OCTATOYHbIX YCIOBUSX
CXOAMMOCTM KBafpaTypHOro npoLiecca.

25.

KBagpaTypHble bopMyrbl HaMBbICLLErO anredpanyeckoro nopsigka To4HocTu. Teopema o
Bblbope y3noB. MHorouneHsl JlexxaHgpa v ux ceonctea. KsagpatypHasa dopmyna Maycca.
CxogumocTb KBagpaTypHOro npolecca, NOPOXAEHHOro KBagpaTypHbiMy doopmynamu [faycca.

26.

MocTpoeHne cxogawmxcs kBagpaTypHbIX npoueccoB. Cnocobbl NOBLILLEHUSA TOYHOCTU
kBagpatypHon dopmyrbl. MpaBuno PyHre. OCOBGEHHOCTU YNCTIEHHOW 1M NPOrpaMmMHON
peanusaumm KBagpaTypHOro npowecca.

27.

YuncneHHoe gnddepeHumpoBaHne. Cnocobbl MOCTPOEHUSA CXoaawmnxcs hopMyn YNCIIEHHOTO
anddepeHUNpoBaHmUS.

28.

UncneHHble MeToAbl pelleHunst NMHeHbIX cucTeM. Knaccndeckasi cxema metoga lMaycca.
Cxema c BblIbopoMm rraBHoro anemeHTta. Mogudvkauna metoga Maycca. MNporpammHas
peanusauna meTtoga Faycca ¢ BbIGOPOM [MaBHOIO 3fieMeHTa.

29.

MeTtopg I'IpOCTOVI nrtepaunmn peleHnsa JNIMHENHbIX CUCTEM, CXOOMMOCTb METOAA, OLEHKN




norpewHoctn. Metoabl Akobu n 3engens.

BnnsiHue owwimbku OKpyrneHuna Ha BbIYMCNUTENbHbIN npouecc npu peweHnmn NUHENHbIX

30. cucteM. Yucno obycnoeneHHocTn MaTpuubl. OueHKa NOrpeLHOCTM PELLEHNS.

31 MeTogbl Kpbinosa 1 [JaHUNeBCKOro OTbICKAHUSi COBCTBEHHbIX 3Ha4YeHU 1 BeKTOpoB. Cnocobbl
pacKpbITUS XapakTepUCTUYECKOr0 MHOro4neHa.

3 MeTtoabl Tennopa n PyHre-KyTTa pelwenns 3agaun Kowmn ona audpdepeHumansHoro
ypaBHEHUs NepBoro Nopsaka.

33 YCTOMYMBOCTb M CXOAUMOCTb METOAO0B NONIMHOMMUAaNbHas annpokcuMmauus. Y cToninBocTb

' mMeToda Agamca.
34. YuncrneHHble MeTOAbI PELLEHMS KpaeBbIX 3afad Ans 006bIKHOBEHHbIX AnddepeHumnanbHbIX

ypaBHeHun. MeTog cetok. MeTtog cTpenbbbl.

OOLwas cxema MeTOA0B peLLeHNs KpaeBbIxX 3adad ansa anddepeHumanbHbiX YpaBHEHNUA
35. MaTemMaTu4eckon puanku. PasHocTHble cxeMbl. CXOOMMOCTb Pa3HOCTHOW CXeMbI.
AnnpokcMmMaums pelieHuns. YcTtondnsocTb. Teopema dununnosa.

36 MpocTeniwmne pa3HOCTHbIE CXEMbI AN ypaBHEHUSA TEMNONPOBOAHOCTU. ANMpPoKCUMAaLLMsa SBHON
) N HesBHOM cxeM. [MpuHUMN MakcumMyma. Y CTOMYMBOCTb SIBHOW U HESIBHOW CXEM.

37. MpocrTeliwasn pasHoCcTHas cxema 3agayv Oupuxne ans ypaesHeHus MNyaccoHa.

38 UuncneHHas peanusauns NPOCTENLLEN Pa3HOCTHON CXeMbI pelleHns 3agadv Jupuxne ans
' ypaBHeHus Jlannaca.

MeTon MexaHU4YEeCKUX KBaapaTyp PELUEHUst MHTerpasbHbIX ypaBHeHuid dpearonisma BTOPOro
poaa.

39.

[ns oueHnBaHUA pesynbTaTtoB 00y4YEHNSA Ha 9K3aMeHe UCMONb3YTCS
cnefywouine nokasatenu:

1) 3HaHMe TeopPEeTUYECKNX OCHOB;

2) yMeHMe pellaTb 3agauu

3) ymeHue paboTtaTtb C anropyutmMaMmm METOAOB Y MH(POPMALMOHHBIMU PECYpCaMMU;

4) ycnewHoe NpoxoxaeHne TeKyLen atrectaunu.

[Ons oueHMBaHMA pe3ynbTaTOB 3dK3aMeHa WCMNONb3yeTCs wWkKasa: <«OTINYHO»,
«XOPOLUO», «YAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTEITbHO.

CooTHOLWEHNe nokasaTenen, KpUTepuMeB W LIKanbl OLEHMBaHUS pPe3ynbTaToB
00y4eHuns nokasaHbl B criegytolen tabnuue:

Kputepumn oueHMBaHNsi KOMNETEHLNN YpoBeHb LLikana oueHok
cchopmmpoBaH
HOCTU
KOMMNeTeHLUN
Mpwn oTBETE Ha BONPOCHI 9K3aMEHaLMOHHOro buneta MoBbILWEHHbIN «OTNUYHO»

CTYAEHT NPOAEMOHCTPUPOBAr B NMOSTHOW Mepe:
3HaHWEOCHOB COCTaBEHMS! KOMIMbBIOTEPHBIX MPOrpamm Aist
peLLeHUst TUMOBbIX MaTeMaTUYEeCKNX 3aaad, MMEIOLLXCS
PEecypCcoB ANS peLLIeHVst NPUKIaaHbIX MaTeMaTUYEeCKUX
3aJay CTaHAapTHbIX NakeToB NporpaMMHoro obecrneyeHus
ANS pelleHust TUNOBbIX MaTeMaTUYecKMx 3adad, BnageHve
HaBblkaMu1 XpaHeHus1, noucka, céopa, cuctemaTsaLmum,

06paboTk/ 1 UCMONb30BaHNA MHADOPMaLIMW.

Mpy oTBETE Ha BOMPOCHI 3K3aMeHaLMOHHOro buneTa JlocTaTouHbli «XopoLo»




CTy[EHT NPoAEeMOHCTPUPOBar B JOCTaTOMHOW Mepe:
3HaHWE OCHOB COCTaBMEHUS KOMMBIOTEPHLIX NPOrpamm AJs
peLleHnst TUMOBbLIX MaTeMaTUYECKVX 3aay, MMEIOLLMXCS
pecypcoB ANs peLleHnst NpUKIagHbIX MaTemMaTU4ecKuX
3agay cTaHdapTHbIX NakeToOB NPOrpamMMHOro obecrneyeHus
ANS peLLleHns TUNoBbIX MaTemMaTUYeckux 3adad, BnageHve
HaBblkaMu XpaHeHUs, noucka, cbopa, cuctemaTsaumu,
06paboTku U MCMoNb3oBaHWs UHpopmaLumun. [onyckaTcs

oTAeNnbHbIE HETOYHOCTU B OTBETax.

Mpun oTBETE Ha BOMNPOCHI 3K3aMeHaLMOHHOro buneta
CTYOEHT NPOAEMOHCTPMPOBar Ha 6a30BOM YpPOBHE 3HaHWe
OCHOB COCTaBJ1€HNA KOMMbIOTEPHbIX NporpamMmm ana
peweHna TUNoBbIX MaTeMaTU4eCKux 3agad, MMeroLnxca
pecypcoB Af1A pelleHns NpUKnagHbix MateMaTnyeckmx
3ajay CTaHgapTHbIX MakeToB MporpaMMHoro obecnevyeHmns
ONs1 peLeHnst TUNoBbIX MaTeMaTUYECKNX 3aad, BrnageHne
HaBblkaMW XpaHeHusl, nomcka, cbopa, cucremaTmsaLmuu,
06paboTkM 1 Mcnonb3oBaHWs MHopMauuK. Bo3mMoXHbI
CYLLECTBEHHbIE NMPO Genbl B OTBETE HA OAMH 13 BOMPOCOB

ounerta.

HecooTBeTcTBME YKa3aHHbIM BhilLe TPeboBaHUSM.

MoporoBkin

«YpoBneTBop
MUTEeNbLHO»

«HeypoBneTtB
opuUTENbHO»
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Bua aTTectaumm: npomexxyTodHas
Bua koHTpons: ak3ameH

KoHTponbHO-uameputenbHbin matepuan Ne 18

=

KBagpatypHble doopmynbl HetoToHa-KoTeca, NorpeLllHoCTb M YacTHbIe criy4van.

2. YuncneHHble MeToAbl peLleHns NMMHENHbIX anrebpandyecknx ypaBHeHUN

MpenopaBartenb Kapnoea A.l1.



	математического моделирования
	6. Составители программы: Карпова Антонина Петровна, кандидат физико-математических наук
	7. Рекомендована:научно-методическим советом математического факультета, протокол от 29.02.2021, № 0500-02_______________________________________
	наименование рекомендующей структуры, дата, номер протокола
	10. Место учебной дисциплины в структуре ООП: учебная дисциплина «Численные методы» относится к части, формируемой участниками образовательных отношений Блока 1.
	11. Планируемые результаты обучения по дисциплине (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями выпускников):
	1. Знание основ составления компьютерных программ для решения типовых математических задач;
	2. Знание имеющихся ресурсов для решения прикладных математических задач;
	3. умение использовать стандартные пакеты программного обеспечения для решения типовых математических задач;
	4. владение навыками хранения, поиска, сбора, систематизации, обработки и использования информации.

