MuHob6pHayKku Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAMETHOE OBPA3OBATE/IbHOE YYPEXOEHUE
BbICLLErO O6PA30OBAHUA
«BOPOHEXCKWUA rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlrY»)
YTBEPXKAIO

3aBeaytowmii Kabeapon

/%// UMPPOBBIX TEXHONOTUM
Kypranun C. [.

05.03.2025 .

PABOYAA MPOrPAMMA YYEBHOW AUCLUN/IUHDI

51.0.21 MeToAb! Bbl4MCAEHUI

1. Koa 1 HaMmeHOBaHMWe HanpaBaAeHUA NOAroTOBKU/cneLmanbHoOCTU:
10.03.01 MHdopmaumoHHaa 6esonacHOCTb

2. Mpoodunb nogrorosku/cneymanmsauma:

be3onacHOCTb KOMMNbIOTEPHbIX CUCTEM

3. KBanudwuKkauma (cteneHb) BbINyCKHUKA:

bakanaspwuaTt

4. dopma obyyeHus:

OyHan

5. Kadepapa, oTBeyatoLian 3a peanmsaLnmio ANCLUNINHDI:

Kadenpa umdpoBbix TEXHONOMNI

6. CocraButenu nporpammbi:

Kpblnoseuknin AnekcaHap Abpamosuy, KaHAMAAT GUINKO-MATEMATUUECKUX HAYK, AOLEHT
7. PekomeHpoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.2025

8. YuebHbiii roa: 2026-2027 Cemectp(bi): 4



9.llenu u 3agaum yuebHoM AUCLUNAUHDI:

Llenb: ocBoeHME OCHOBHbIX METOA0B I'IpVI6I'IVI)KEHHOFO peweHna matemaTn4eCckmnx 3agay.

3agauu:

- U3ydyeHume npmHUMNnoB OCHOBHbIX MeTO40B I'IpVI6)'IVI)K€‘HHOFO peweHuna; -

aNIropuTMM3aLMK U peannsaumm Ha 9BM 6a30BbIX METOLOB BblYMCAEHUN.

10. Mecto y4ebHoii gucumnanHbl B cTpyKType OOMM:

OvcumnnnHa oTHocuUTCA K 6a3o0Boi YacTu 610Ka b1. [1n ycnewHoro ocBoeHns HeobxoAnMmo npeasapuTesibHoe

U3ydeHne caeayoLlmx AMCUMNINH: MaTeMaTUYeCKUA aHanus, anddepeHumanbHble ypaBHEHUS.

11. MnaHupyemble pe3ynbTaTbl 06yueHUs nNo gucumnanHe/moaynio (3HaHUA, yMeHUA, HaBbIKK),COOTHECEHHbIE C
NAaHUPYEMbIMU pe3ybTaTaMUu 0CBOeHUA 06pa3oBaTeibHOM Nporpammbl (KOMMNETEHLUAMM BbiMYCKHUKOB) U
MHAMKaTOPaMM UX BOCTUNKEHUA:

I‘(O,EI| M Ha3BaHMe KoMneTeHUunn

OrK-3 CnocobeH ncnonb3osaTb
HeobxoguMble maTemaTUYecKue
MeTOoAbl 415 pelleHnn 3a4au
npodeccmoHanbHOM
0EeATeNbHOCTY;

OrK-3 CnocobeH ncnoab3osaTb
HeobxoaMMble MaTeEMaTUYECKME
MeToAbl 4/1A pelleHus 3aad
npodeccmoHanbHoM
AeATeNnbHoCTY;

Kopa v Ha3BaHue MHOAWKATOPa
KomMneTeHunun

OTlK-3.44 3HaeT meTOoAbl 1
aNropUTMbl BbIYUCAUTENBHOMN
MaTeMaTUKW;

OlK-3.45 YmeeT npuMeHATb
METOZAbl M aNITOPUTMbI
BbIYMCANTENbHOM MAaTEMATUKN
ONs peweHnn 3agad
npodeccuoHanbHOM

obnactu;

12. O6bem AUCUUNAMHDBI B 3a4eTHbIX eauHULax/yac:

3/108

dopma npomerKyTOUYHOI aTTecTaumu:

3avert

13. TpyaoemKocTb No BUAAM ydebHo paboTbl

Bua yuebHom paboTbl

AyanTOpHbIE 3aHATUA
JleKumoHHble 3aHATUA

MpaKTnyeckne 3aHATUA

JNlabopaTopHble 3aHATUSA
CamocronTenbHasa paboTa

KypcoBas paboTa

3HaHWA, YMEHUSA, HaBbIKK

3HAeT OCHOBHbIE METOZbl Y a/ITOPUTMbI
BbIYMC/IUTENIbHON MaTEMATUKN ANA
YMCNEHHOIO peLLeHn 0BbIKHOBEHHbIX
anddepeHUnanbHbIX YpaBHEHWH,
WMHTEPMNONALNK U NPUBANNKEHUA YHKUNNA,
YNCNEHHOrO UHTErPUPOBAHNA, METOAbI
pEeLIeHUs CUCTEM IMHENHBIX
anrebpanyecknx ypaBHeEHUMN

yMeeT NPUMEHSATb OCHOBHbIE METOAbI 1
aNrOPUTMbI BbIYUCAUTEIbHON MaTeMaTUKU
ONA pelleHuns 3a4a4 npodeccmoHabHoM
obnactn

Cemectp 4 Bcero
50 50
16 16
0
34 34
58 58
0



MpomeskyTouHana aTrecTaums

Yacbl Ha KOHTPONb

Bcero
13.1. CopepKaHue AUCLUUNIUHDI
n/n CopepikaHue pasgena
HanmeHoBaHue AUCUMNANHDI
pa3szena gUCUMNANHDI
1. Nekunn
n/n CopepikaHue pasgena
HanmeHoBaHMe AUCLMNAUHBI
paszena gUCUMNANHDI
1.1 PasHocTHbIE CeTouHble GYHKLMM.
YPaBHEeHNA PasHOCTHblE ypaBHeEHMA.
PelweHune KpaeBbIx 3a4a4 gna
YPaBHEHUI BTOPOro NopaskKa.
PasHOCTHbIe ypaBHEHMA KakK
onepaTopHble YPaBHEHWA.
1.2 NHTepnonauma n MHTepnonauma u npubankeHve
YncneHHoe byHKUMR.
MHTErpupoBaHune YncneHHoOe MHTEerpupoBaHue.
13 YucneHHoe pelueHne CucTeMbl NINHENHbIX
CUCTeM SIMHEHHbIX anreB6panyecknx ypaBHeHui.
anre6pamqvecxmx MpsMbIE METOA!.
YpaBHEH NTepaLMoHHblE MeTOAbI.
BapuaunoHHO-UTEPALMOHHbIE
MeTOoAbl.
1.4 PasHOCTHble meToabl OCHOBHble  MOHATUA  Teopuwn
peLueHnn KpaeBblx Pa3HOCTHbIX CXEM.
3aj4a4 ans OpHOpoAHble TpeXToYeYHble
06bIKHOBEHHbIX pPa3HOCTHbIE CXEMDbI.
anddepeHUManbHbIX KoHcepBaTMBHbIE pa3HOCTHbIe
YypaBHEHUM CXEMBbI.
1.5 3apava Kowwu gna
06bIKHOBEHHbIX MeTtoabl PyHre-KyTtTa.
anododepeHLManbHbIX MHorowarosblie meToAbl.
ypaBHEHUM MeTtoabl Agamca.
Annpokcumauma 3agayumn Kowwm
ONA CUCTEMbI IMHEMHBIX
anododepeHLManbHbIX
YypaBHEHUI NepBOro NopaakKa.
YCTOMYMBOCTb ABYXCIONHOM
CXEMBbI.
2.

NabopaTtopHble
3aHATUA

108 108

Peanvsauua pasgena AUCLUNANHBI C TOMOLLbIO
OHNaWH-Kypca, IYMK

Peanvsauua pasgena AUCLUNANHBI C TOMOLLbIO
OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2213

https://edu.vsu.ru/course/view.php?id=2213

https://edu.vsu.ru/course/view.php?id=2213

https://edu.vsu.ru/course/view.php?id=2213

https://edu.vsu.ru/course/view.php?id=2213



2.1

2.2

n/n

2.3

2.4

2.5

PasHocCTHbIe
ypaBHeHuA

NHTepnonauma un
ynucneHHoe
MHTerpMpoBaHue

HanmeHoBaHMe
pasgena AuCUUNAnHbI

YucneHHoe pelueHue
CUCTEM JIMHENHBIX
anrebpanyeckmx
ypaBHeHUM

PasHOCTHble MeToabI
peLueHnn Kpaesbix
3agay ans
06bIKHOBEHHbIX
anododepeHLManbHbIX
ypaBHEHUM

3agaya Kowwu gna
0BbIKHOBEHHbIX
anoddepeHLManbHbIX
YpaBHeHUM

CeTouHble GyHKUMM.
Pa3HOCTHblE ypaBHeHWS.
PelweHue KpaeBbix 3a4a4 4N
ypaBHeHMi1 BTOPOro nopszkKa.
Pa3HOCTHblE ypaBHEHMA KaK
onepaTopHble ypaBHeHWS.

WHTepnonauma u npubankeHve

bYHKUMR.
YucneHHoe MHTErpupoBaHue.

CofepikaHue pasgena
AVCUMNANHDI

Cucrembl NIMHEMHbIX
anrebpanyecknx ypaBHeHuM.
MpaAmble meToabl.
MTepaumoHHble meToabl.
BapuaLMOHHO-UTEPALMOHHbIe
MeTozbl.
OCHOBHble  MOHATMA  Teopun
Pa3HOCTHbIX CXEM.

OAHOpOAHbIe TpexToYeyHble
pPa3HOCTHbIE CXEMbI.
KoHcepBaTMBHbIE Pa3HOCTHbIE

CXeMbl.

MeTtoabl PyHre-KyTtTa.
MHorowarosble MeToAbl.
MeTtoabl Agamca.
Annpokcumauma 3agayumn Kowwm
ONA CUCTEMbI IMHEMHbIX
anododepeHLManbHbIX
ypaBHeHUI NepBoro nopsaakKa.
YCTOMYMBOCTb ABYXCONHOM
CXeMbl.

13.2. Tembl (pasgensvl) AUCLUNAUHDBI U BUADI 3aHATUIA

https://edu.vsu.ru/course/view.php?id=2213

https://edu.vsu.ru/course/view.php?id=2213

Peanvsauua pasgena AUCLUNANHBI C TOMOLLbIO
OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2213

https://edu.vsu.ru/course/view.php?id=2213

https://edu.vsu.ru/course/view.php?id=2213

HavmeHoBaHMe Tembl JNlekupoHHble  [paKTuueckue JlabopaTopHble CamocToATesbHasA Bcero
(pasgena) 3aHATMA 3aHATUA 3aHATUA paboTa
MpaKTnyeckune

2 4 12 18
Pa3HOCTHble ypaBHeHUA

2 6 12 20

WHTepnonauma n
yncneHHoe
WMHTErpupoBaHue



YucneHHoe pelweHune
CUCTEM NIMHENHbIX
anrebpanyeckmx
ypaBHeHUM

Pa3sHocTHble meToAabl
pelleHns KpaesblxX
3agay gna
0BObIKHOBEHHbIX
anbdepeHUmanbHbix

ypaBHEeHUM
Ne HanmeHoBaHue Tembl JleKumMoHHbIe MpakTuyeckne NabopatopHble CamocToATeNbHanA Bcero
n/n (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa
6 3apadva Kowwn gna 4 8 10 22

06bIKHOBEHHbIX

anddpepeHumanbHbIX

ypaBHeHUM

16 0 34 58 108

14. MeTtoauuyecKkue yKasaHua gna o6yyalowmxca No 0CBOEHUIO ANCUMNANHDITTPY U3yYeHUU ANUCLUUMANHDI

peKkoMeHayeTcs UCNob30BaTb Cleaytolmne cpeacTea:

pPEKOMEHAYEeMYO OCHOBHYIO U AOMONHUTE/bHYIO IUTepaTypy;

MmeToanvecKmne yKasaHuna u I'IOC06MFI;

KOHTPO/IbHbI€ 3a4aHNA ANA 3aKpeNnNeHNA TeoOpeTn4eCKoro matepuana,

3/1eKTPOHHbIE BEPCUMN Y4EOHNKOB M METOAMYECKUX YKA3aHUI 418 BbINOJIHEHMA MPAKTU-YECKMX paboT.

CDOpMa opraHusauumn CaMOCTOATENbHOM pa6OTbII noAroToBKa K ayaAUTOPHbIM 3aHATUAM,; BbINO/IHEHME AO0OMALUHUX
3ap,aHm71; BbINO/IHEHNE KOHTPOJ/IbHbIX pa60T.

dopma opraHM3auUM CaMOCTOATEIbHOM PaboTbl: MOATOTOBKA K ayAUTOPHbBIM 3aHATUAM; BbINOJIHEHWE AOMALIHUX
3aZ,aHWIA; BbINOIHEHWE KOHTPO/IbHbIX PaboT.

OcBOeHME AUCLMNINHBI CKAABIBAETCA U3 ayAUTOPHOM PaboTbl (y4ebHOM AeATeNbHOCTH, BbIMOHAEMON NOA,
PYKOBOZACTBOM NpernofasaTens) U BHEAyAUTOPHOM paboTbl (y4ebHON feaTeNbHOCTH, peannsyemoit obyJatowmmes
CaMOCTOATE/NBHO).

AyautopHasa paboTa COCTOUT M3 BbINOAHEHUA MPAKTUYECKUX U NabOPaTOPHbIX 334aHuii B 06bEME, MpesyCMOTPEHHOM
y4ebHbIM MN1aHOM.

CamocTonaTeNbHas paboTa npeanonaraet yraybnéHHoe nyyeHume oTAeNbHbIX Pa3feoB AUCLUMNINHBI C
NCNo/Ib30BaHMEM INTEPATYPbI, PEKOMEHA0BaHHOM NPEnoAaBaTeNem, a TakKe KOHCMEKTOB NMPaKTUYECKUX
(nabopaTopHbIx) 3aHATUI. B KayecTBe NiaHa 419 CaMOCTOoATeIbHOM PaboTbl MOXKeT BbITb MCMONb30BaH pasgen 13.1
HacTosALel paboyei nporpaMmsbl, B KOTOPOM 3abUKCUPOBAHbI Pasaebl ANCLMUIMIHBI U UX COAepKaHue. B pasgene
13.2 paboueit nporpammbl onNpesensieTcsa KoJMYecTBO YacoB, OTBOAMMOE Ha CAMOCTOATE/IbHYHO PaboTy Mo KarKaAoMy
paszeny gucumnavHbl. bonbluee KOANMYECTBO YacOB Ha CAMOCTOATE/IbHYIO PaboTy OTBOAMTCA Ha Hanbosiee TpyaHble
pasgenbl AUCUMNANHBI. [1A CaMOCTOATENbHOTO U3YYeHMA OTAE/bHbIX Pa3Ae/ioB AUCLUUNANHBI UCMO/b3YeTCs
nepeyeHb AUTEPATYPbl U APYTUX PECYPCOB, NEPEUNCIEHHbIX B NYHKTax 15 1 16 HacToAwel paboyeit nporpammei.
YcnewHocTb 0CBOEHUA ANCLUNINHBI ONPeaenseTca CUCTEMATUYHOCTBIO U F1yOUHOM ayaUTOPHON U BHEayAUTOPHOM
paboTbl 0byyatoLlerocs.

Mpu MCNONb30BAHUN ANCTAHLUMOHHbIX 0OPa30BaTe/IbHbIX TEXHOIOTUIA U 3/IEKTPOHHOTO 06YyYeHUs BbIMOHATb BCe
yKasaHus npenogasaTteneii, BOBPeMs NoAK/AYaThCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAMUTb K 3a4aHUAM 415
CaMoCTOATE/IbHOM PaboThbl.



15. MepeyeHb OCHOBHOI U AONOAHUTENBHOWN NNTEPATYPbI, PECYPCOB UHTEPHET, HEOBXOAUMbBIXANA OCBOEHUA

No
n/n

OVUCLUNUHDI

MCTOYHUK

MabmyTanHos, P. ®. YucneHHble meToabl : yyuebHoe nocobue / P. ®. TmuabmytamHos, K. P. XabnbynnmnHa. —
KasaHb : U3gaTtenbctso KHUTY, 2018 . — 92 c. — <URL:http://biblioclub.ru/index.php?
page=book&id=500887>.

KonyeHoBa, H. B. BbluncnutenbHas matematuKa B npumepax v 3agadax [IneKkTpoHHbIn pecypc] /
KonyeHoBa H. B., MapoH U. A. — 4-e u3a., ctep. — CaHKT-lMeTepbypr : JlaHb, 2017 .— 368 c. —
<URL:https://e.lanbook.com/book/96854>.

6) nonosHUTEeNbHAA AnTepaTypa:

Neo
n/n

NCTOYHMK

Bbaxsanos, H. C. YncneHHble meToab! : yuebHoe nocobue ans ctya. pus.-mat. cneumanbHocTen sysos / H. C.
baxsanos, H. M. }Xuakos, I'. M. Kobenbkos. — 6-e nsg. — M. : BUHOM. J1a6. 3HaHui, 2008. — 636 c.

Oemnpaosuy, b. M. YncneHHble meToabl aHanusa. MpubankeHme pyHKUMN, anddepeHumnanbHble 1
MHTErpasibHble YypaBHeHMA [DNeKTPOHHbIN pecypc] : yuebHoe nocobue / B. M. Aemuaosud, U. A. MapoH, 3.
3. lyBanoBa. — I1eKTPOH. AaH. — CM6. : laHb, 2015. — 400 ¢c. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pll_id=537>.

Oemnaosuny, b. M. OCHOBbI BbIYNC/IUTENBHON MaTEMATUKN [DNEKTPOHHbIN pecypc] : ydyebHoe nocobue / B. M.
Oemnposuy, U. A. MapoH. — dneKTpoH. gaH. — CN6. : laHb, 2011. — 665 c. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pll_id=2025>.

BBedeHMe B METOAbl BbIMMUC/IEHWUI: KOHCNEKT IEKLMIA U NPUMeEpPbI Nporpamm : ydebHoe nocobue ansa sy3os /
A. A. Kpbinoseukuit, T. A. KpblnoseuKas, A. B. AtaHos, U. C. YepHnKoB. — BopoHexk : MU3gaTenbckmin 4om
Bry, 2015. — 90c.

Kupees, B. N. YnucneHHble meToabl B NpMMepax M 3agadax [DNeKTpoHHbIN pecypc] : yuebHoe nocobue / B. U.
Kupees, A. B. NaHTeneesB. — InekTpoH. gaH. — CN6. : laHb, 2015. — 448 c. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pll_id=65043>.

Camapckuit, A. A. YucieHHble MeToabl maTemaTudeckon ousmkm : [YuebHoe nocobue] / A. A. Camapckuid, A.
B. l'ynuvH. — M. : HayyHbi mup, 2000. — 315 c.

Camapckuit, A. A. BBegeHne B YMC/IeHHble MeToapl : y4ebHoe nocobue ana sy3os / A. A. CamapcKkuii ; Mock.
roc. yH-T um. M. B. JlomoHocoBa. — M3a. 3-e, ctep. — CM6. : /laHb, 2005. — 288 c.

B) MHGOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTE/IbHbIE PECYPCbI:

Ne n/n

MCTOUYHMK

DNEeKTPOHHbIN yHUBepcuTeT BIY https://edu.vsu.ru



Ne n/n NCTOYHUK

2 3BC «/laHb» https://e.lanbook.com/

3 «YHuBepcutetckaa 6ubnunorteka online» https://biblioclub.ru/
4 «KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru/

5 «PYKOHT» (UTC KoHTtekctym) https://lib.rucont.ru/

16. MepeuyeHb yuebHO-MmeTOgUUECKOrO obecneuyeHUs A8 CaMOCTOATENIbHOM paboTbl

No NcTouHMK

n/n

Tunemymouros, P. ®. YucneHHbie memodsi : yuebHoe nocobue / P. ®. MunemymouHos, K. P. Xabubynnauxa.
— KasaHb : U30amesnscmeo KHUTY, 2018 . — 92 c¢. — <URL:http://biblioclub.ru/index.php?
page=book&id=500887>.

2 KonveHosa, H. B. BblyucaumenbHas Mamemamuka 8 npumepax u 3ada4ax [3nekmpoHHsiii pecypc] /
KonueHosa H. B., MapoH U. A. — 4-e u30., cmep. — CaHkm-llemepb6ype : J/laHs, 2017 .— 368 ¢. —
<URL:https://e.lanbook.com/book/96854>.

3

baxsasnos, H. C. YucneHHbie MemoOsl : yuebHoe nocobue 011 cmyd. ¢pus.-mam. cneyuasnsHocmel sy3o8 /
H. C. baxsanos, H. 1. }{udkos, I. M. KobenbKkos. — 6-e u3zd. — M. : BUHOM. /lab6. 3HaHuti, 2008. — 636 c.

17. Ob6pasoBaTenbHble TEXHONOMMU, UCNOJIb3YEMbIE NPU peannsaumnmn yuebHoli AMCUUNINHDI,BKAIOYan
AUCTaHLUOHHble obpa3oBaTenbHble TexHonorum (0T), anekTpoHHoe obyueHue (30), cmewwaHHoe 0byueHue):

Mpu NpoBeaeHNMU 3aHATUIM B AUCTAaHLMOHHOM PeXKnme obydyeHUs UCNONb3YTCA TeEXHUYecKue U MHGOPMaLUOHHbIe
pecypcbl ObpasoBaTebHOro NopTana "DNEeKTPOHHbIN yHUBepcuTeT BIY

(https://edu.vsu.ru), 6asupytoLlerocsa Ha cucTeme AUCTaHUMOHHOIo obyyeHusa Moodle, pa3sepHyTol B yHMBepcuTeETE,
a TaK»Ke Apyrue AOCTyMnHble pecypcbl ceTn MHTepHeT.

18. MaTtepunanbHo-TexHU4YecKoe obecneyeHne AUCLUNAUHDI:

JleKumoHHaA aAyaAnTopuUA, KOMﬂbIOTeprIP'I Knacc c HEO6XO,CI,VIMbIM nporpamMmmHbIM o6ecnequmeN\;
cneymanm3npoBaHHan mebenb: AO0CKa mesioBaAa NN mapKepHaa 1 wr., cToNbI, CTynbAa B HeO6X0,EI,VIMOM Ko/sin4yectse.

OC Windows v.7, 8, 10, Habop yTuauT (apxmusaTtopsbl, dann-meHeaskepbl), LibreOffice v.5-7, Foxit PDF Reader.
19. OueHOuYHble CpeacTBa A8 NPOBEAEHUA TeKYLLEN U NPOMENKYTOUYHOM aTTecTauui

MopsAAO0K OLLEeHKN OCBOEHMA 0byYatoWMMKCs y4ebHOro maTepuana onpeaenseTcs CoaepKaHMem caeayroLmx
pa3fenos ANCUUNANHDIL:

No Pasgensbl gucumnanHbl (moaynm) Kop, Kop,

n/n KOMMETEHLMU WHAMKaTOpa OueHouHble
cpeacTBa ans
TEKyLLLEel aTTecTaumnm



1 OrlK-3 OMNK-3.44 M1ucbMeHHbIN onpoc,
Paspenbi 1-5. Pa3HOCTHblE ypaBHEHMUA. nabopatopHbie
MHTepnonauma n YncneHHoe paboTbl
MHTEerpupoBaHue. YncneHHoe pelleHne
CUCTEM NMHENHbIX anrebpanyeckmx
ypaBHEHWN. Pa3HOCTHbIE METOAbI PeLleHUs
KpaeBbix 3a4a4 AN 06bIKHOBEHHbIX
anddepeHUManbHbIX YpaBHEHUI. 3aaa4a
Kowu ana o6bIKHOBEHHbIX
anddepeHuUManbHbIX ypaBHEHWU

2 OMnK-3 OrMK-3.45 MucbMeHHbIM onpoc,
Pasgenbl 1-5. Pa3HoOCTHbIE ypaBHEHUA. nabopatopHble
NHTeprnonauma n YncieHHoe paboTbl

WHTEerpupoBaHue. YucneHHoe pelieHue
CUCTEeM JIMHENVHbIX anrebpanyeckmnx
YPaBHEHW. Pa3HOCTHblE MeToAb! peLleHus
KpaeBbIX 3a4a4 A4/1A 06bIKHOBEHHbIX
anddepeHUManbHbIX ypaBHEHWUI. 3aaa4a
Kowwu ana 06bIKHOBEHHbIX
anoddepeHUManbHbIX YypaBHEHW

MpomexKyTouYHan aTTecTaums
dopma KoHTpoAA - 3aueT

OueHoYHble cpeacTsa A5 NPOMENKYTOUYHOM aTTecTaumm

Komnnekt KM
20 Tunosble OLEeHOYHbIe CPeACTBa U MeTOAUYECKMEe MaTepurasibl, onpeaensatowme npoyenypbloLeHnBaHuA

20.1 TeKywWwmii KOHTPOAb yCNEeBaeMoCT1
[nA oueHMBaHUA pe3ynbTaToB 06yYeHMA Ha 3a4eTe UCMO/b3YIOTCA CNeaytoLLme NoKasaTenm:

1) 3HaHWe OCHOBHbIX NMOHATUI METOA0B BbIYMCNEHUI U €70 METOL0B, KOTOPbIE UCMO/b3YIOTCA A/1A MOCTPOEHUA
MoZenen U KOHCTPYMPOBAHWUA arTOPUTMOB PELLEHUA NPaKTUYECKMX 334aY;

2) 3HaHWe MOCTaHOBKM KNaCCUYECKUX 3a4ay;

3) 3HaHWe MeTo0B GOPMY/IMPOBKM M A0KA3ATENLCTBA MAaTEMATUYECKUXYTBEPKAEHWIA;4) yMEHUE NPUMEHATb MEeTOAbI
MeTOA,08B BblUMC/IEHUIA ANA pelleHns 3a4a4 NpodeccMoHaNbHON AeATeNbHOCTH;

5) yMeHMe NpUMeHATb annapaTt MeToA0B BbIYMCIEHWUIA ANS A0Ka3aTe/IbCTBa YTBEPXKAEHNI U TEOpeM;

6) BnageHve HaBblKamMm KBanMbULMPOBaAHHOIO Bbibopa M aganTaumun CyLWEeCTBYIOLMX METOA0B A1A PeLleHUs
NPaKTUYECKNX 33434 PeLleHuns pasIndHbIX 3a4a4;

7 B/lageHne HaBblKaMn NCNONb30BaHNA METOA0B pelleHNA KNaCcCnvyeCKknx 3aga4y metoaos BbIYMCNEHNI Ana peweHunAa

Pa3nnYHbIX eCTECTBEHHOHAY4YHbIX 3a4au4.

~

20.2 NMpomerKyTouHaA aTrectauma

MepeyeHb BONPOCOB A/A NpoBeAeHUs NMCbMEHHOro onpoca

no AucuunavHe MeTtoabl BblYMCAEHUN




Pasgen 1. TOUHOCTb BbIYMC/IUTENIBHOIO 3KCNEPUMEHTA.
Yucna c nnaBatoLLe TOYKOM.
BbluMCAUTENbHbIE MOrPELHOCTH.
Pasgen 2. YncneHHoe pelieHue He/IMHEUHbIX YpaBHEHUN.
1. TMNocTaHOBKa 33a4M YUCIEHHOTO pPeLleHUs HeNIMHENHbIX YPaBHEHWA.
2. MeTop peneHua oTpeska nonoaam.
3. MerTog xopa.
4

MeTog, HetoToHa.

Pasgen 3. AnnpoKkcumauma GyHKUMUNA.
MocTaHoBKa 3a434M annpPOKCMMALNKN GYHKLMA.
KyCoYHO-MHENHaA MHTePNOAALMA.
MHorouneH JlarpaH»a.
MHorouneH HbtoToHa.
CnnaliHbl.
TOYHOCTb MHTEPNONALNMN.
Paspen 4. YncneHHoe MHTerpupoBaHue.
lMocTaHOBKA 3a4a4M YNC/IEHHOTO NHTErPUPOBAHUA.
MeTton npAMOYroNbHUKOB.
MeToz Tpaneuni.
MeTtopg CumncoHa.
Mertop, lMNaycca.
TOYHOCTb YNCIEHHOIO NHTErPUPOBAHMUA.
Ocobble c/yyam YNCNEHHOTO UHTETPUPOBAHMS.
KpaTHble uHTerpansl.
Pasgen 5. PeweHune cuctem IMHENHbIX yPpaBHEHWUIA.
OCHOBHble NOHATHUA.
MeToabl pelleHnsa IMHENHBIX CUCTEM.
®opmynbl Kpamepa.
MeTop, Maycca.
MeTopa, NpOroHKu.
MeTog, npocTol utepauuu.
MeTog, Maycca-3engens.
3a43a4m Ha cobCcTBEHHbIE 3HAYEHMUS.
Pa3gen 6. O6biKHOBeHHble auddepeHLUanbHble ypaBHEHUA.
MeTog dinepa.
MeTog, dinepa c nepecyeTom.
MeTtogbl PyHre-KyTTa.

MeTtopg Agamca..

19.3.2 MNepeyeHb NPaKTUUYECKUX 3a8aHUN



KomnneKT 3agaHuii AN KOHTPObHOM paboTbl

no gucumnnavHe Metozabl BblMUCIEHUN

Na6opaTtopHan pabora Ne 1

BapwmaHnTt 1.

HaiiTv v ucnpasuTb OWMBKK, @ TaKXKe 3aMN0IHUTL NPOMYCKKU B a/IrOPUTMe MeTofa Ae/IeHNA OTPe3Ka norosam,
npeacrasaeHHoro B Gopme ncesao-Koaa:

// meTop, neneHuns otpeska nononam double
f(double x) // f(x)

{

return exp(1/x)-5;

}

double dihotomia()

{

double a = 0; double b
= ;doubleE=

0.0001; double m;

While (abs(a+b)>E) do
{

m = (a-b)/2; if
(f(a)*f(c)<0) b =
c;elsea=c;

}

return (a-b)/2;
}

BapwmaHrT 2.

HaliTu 1 ncnpaBuTb OWNBKK, @ TaKKe 3aN0/IHUTb NPOMYCKM B aITOPUTME METOAA XopA, NpeacTaBaeHHOro B dopme
ncesno-koaa:

// metop, xopa double
f(double x) // f(x)
{

return In(x) + sin(x);



double hord() {
double x1, x2; double

a=0; double b=
; double E =
0.0001;

x2 = a-(b-a)/f(a)*(f(b)-f(a));

do { x2 = x1; if (f(x1)*f(b)>0) a
=x1;elseb=x1;x2 =
a-(b-a)/f(a)*(f(b)-f(a));

} while (abs(x1 - x2) < E);

return x2;

}

BapwmaHrT 3.

HaliTu 1 ncnpaBuTb OWNOKMK, @ TaKKe 3aM0/IHUTb NPOMYCKM B anroputme metona HoloToHa (KacaTesibHbix),
npeacraBseHHoro B Gopme ncesgo-koaa:

// meTtoa, HbloTOHa

double f(double x) // f(x)
{
return In(x) + 3*sin(x) - 3;
}

double f1(double x) // nepsasa npoussogHas f(x)

{

return ;

}

double f2(double x) // BTopas npounssoaHas f(x)

{

return ;

}

double newton()

{



double x1, x2; double

a=2;doubleb=
; double E =
0.0001;

if (f(a)*f2(a) < 0)

x1 =a; else x1 =b;

do{x1=x2;x2=x1-
f(x1)/f1(x1);
} while ((x1 - x2) > E);

return x1;

}

JlabopatopHas pabora Ne 2

BapuaHr 1.

HaiTi 1 ncnpasuTb OWKNBKM, a TaKsKe 3aMoNHUTb MPOMYCKM B aNropuTMax MeToA0B, NpeacTaB/ieHHbIX B popme
nceeno0-Koaa:

// KycouHo-nnHelHan nutepnonauus double
lin(double *x, double *y, int n, double z)
// N - KOANYECTBO Y3/10B UHTEPMNONALMM

// z - TOUKa, B KOTOPOW ULLLEEM 3HaYEHWEe UHTePNoAUpYoLLEen GyHKLMUK

{
inti=0;
While (z < x[i]) do

{i++; }

double a = (y[i+1]-y[i])/(x[i+1]-x[i]); double b =

ylil-a*x[i];

return a*x + b;

}

// metop, CumncoHa

float f(float x);

float Simpson(float a, float b, float h)



{

float S=0;

for (float x=a; x<b-h; x+=2*h) S =
4*f(x)+2*f(x+h); return (h/3)*S;
}

BapwmaHrT 2.

HaiTv v ucnpasuTb OWMBKK, @ TaKKe 3aN0NHUTL NPOMYCKMU B aNTOPUTMax MeTOA0B, NPeacTaBieHHbIX B popme
ncesfo-Koaa:

// nHTEepnonauua mHorouneHom HbloToHa
float delta(int k,int i)

{

if (k=0) return

(v[i+1]-y[i]); else

return (delta(k-1,i+1)-delta(k-1,i));
}

float N(float *x, float *y, int n, float h, float c)
// n - KONNYECTBO Y3108 UHTEPNONALMUN

// € - TO4Ka, B KOTOPOI ULLEEM 3HAUYEHME UHTEPMONMPYIOLLEN GYHKLMK
{ N=y[0]; float m = 0;

float z = 0; for(int k=1;

k<n; k++)

{

m *= c-x[k]; z *=

(k+1)*h; N +=

delta(k,0)*m/z;

}

return N;

}

// meToa, NpAMOYro/ibHUKOB

float f(float x);

float Rect(float a, float b, float h)
{

floatS=1;

for (float x=a+h; x<=b; x+=h) S +=

f(x+h/2); return S;



BapwmaHrT 3.

HaiTi 1 ncnpasuTb OWKBKM, a TaKsKe 3aMoNHUTb MPOMYCKM B aNrOpUTMax MeTOA0B, NpeacTaB/ieHHbIX B popme
ncesno-Koaa:

// viHTepnonauma mMHoro4sieHom HbloToHa
float delta(int k,int i)

{

if (k=1) return (y[il-

y[i-1]); else

return (delta(k-1,i)-delta(k-1,i-1));
}

float N(float *x, float *y, int n, float h, float c)
// n - KONNYECTBO Y3/10B UHTEPNONALUN

// c - TouKa, B KOTOPOI MLLEM 3HAYEHME UHTEPNOANPYOLWEN GYHKUMUK
{ N=y[1]; float m = 1; float

z = 1; for(int k=1; k<=n; k+

+)

{

m = c-x[k-1]; z =

k*h;

N += delta(k-1,0)*m/z;

}

return N;

}

// meTop Tpaneunit

float f(float x);

float Trap(float a, float b, float h)
{

float S = a; for (float x=a; x<b;
x+=h) S += f(x); return
S+h*(f(a)+f(b));

}



MepeueHb BONPOCOB K 3aueTy

no AucunnanHe MeTtoabl BbIYUCAEHU

Yncna c nnaBatoLLel TOYKOM.

BbluMcanTeIbHble NOrPeLHOCTHU.

MocTaHOBKa 334341 YNCNEHHOTO PELLEHUA HEJIMHENHbIX YPAaBHEHWA.
MeTopa, aeneHna oTpesKa Nonosiam.

MeTopg, xopa.

MeTtopg, HbtoToHa.

MocTaHOBKA 3aZa4M annpoKcMmMmaL M GyHKLUIA.
KyCoYHO-MHENHAA MHTEPNOAALMA.
MHorouneH JlarpaH»a.

MHorouneH HbtoToHa.

CnnaliHbl.

TOYHOCTb MHTEPNONALNMN.

MNocTaHOBKa 3a4a4M YUCIEHHOIO NHTErPUPOBAHMA.
MeToz NpAMOYroibHUKOB.

MeToz Tpaneuui.

Metopg CumncoHa.

MeTop, lMNaycca.

TOYHOCTb YNC/IEHHOTO NHTErPUPOBAHUA.
Ocobble cnyyau YUCAEHHOTO UHTErPUPOBAHUA.
KpaTHbie uHTerpanbi.

MeToabl pelleHnsa IMHENHBIX CUCTEM.
dopmynbl Kpamepa.

MeTop, lMNaycca.

MeTopa, NpOroHKu.

MeTog, npocTol utepauuu.

MeTog, Maycca-3engens.

3a43a4m Ha cobCcTBEHHbIE 3HAYEHMUS.

MeTog, dinepa.

MeTog, dinepa c nepecyeTom.

MeTogbl PyHre-KyTTa.

MeTopg Agamca.

Mpumep KOHTPO/IbHO-U3MEPUTENIbHOIO MaTepuana
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dopma obyueHus OuHoe
Bug, KoHTponA 3auer
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KOHTpO/IbHO-M3MepuTeNbHbIN maTepuan Ne 1
1. MHorouneH HbloToOHa.

2. MeTog, NpOroHKM.
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anBEAéHHbIe HUXe 3a4aHUA peKomeHayeTca Ucnosib3osaTtb Npu nposegeHnn gUarHoCTU4eCKUX pa601 Aana

OLeHKU OCTAaTOYHbIX 3HaHui no aucuunantHe
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POC_10.03.01 UHdbopmaumoHHana 6e30nacHOCTb

top/MNo ymonuanuio ana $OC_10.03.01 UnpopmaumnoHHaa 6e3onacHocTb/OMK-2

top/Mo ymonuauuio ana $OC 10.03.01 UHdopmaumoHHaa 6esonacHoctb/OMNK-2/MeToabl BbluMCAEHU

top/No ymonyanuio ana POC 10.03.01 UHpopmaumnoHHas 6esonacHocTb/OMNK-2/MeTtoabl BbluncaeHuin/Mertoabl

BbIMUC/IEHUI_TeCTOBble 3a4aHuUsA

MeTtBbiy_WB_T 001

NaHo ypaBHeHue $$2x72 -\cos  x = 0$$. YKaxuTe hopmMysly A4S HAX0XKAEHUS 04EePeAHOro  |i,c
NpubIVXKEHNS K PELLIEHMIO 3TOr0 ypaBHEHNS MeTOAO0M HblOTOHa (KacaTesibHbIX).
Bann no ymonuanumio:| 1

Cny4yanHbIN NOPAOOK OTBETOB

Ha

X iH{2x i”2 -\cos x_i}$$

HymepoBaTb BapuaHTbl OTBETOB?| a
LWTpach 3a kaxayto HenpaBunbHyo nonbITky:| 100
ID-HOMep:
# OTBeThI OT13bIB OueHka
A. $$x_{i+1} = x_i + \dfrac{2x_i"~2 -\ 0
cos X i}{4x i+ \sin x i}$$
B. $$x_{i+1} = x_i +\dfrac{4x_i + \sin 0
X iH{2x i~2 -\cos x_i}$$
C. $$x_{i+1} = x_i - \dfrac{2x_i"2 - \cos 100
X i}{4x i +\sin x i}$$
D. $$x_{i+1} = x_i - \dfrac{4x_i + \sin 0

O6LwWmMi OT3bIB K BONpPOCY:

[lns no6oro npaBUNbLHOro oTeeTa: Baw oTBeT BEPHbIN.

[AnAa no6oro HenpaBWUNbHOro oTBeTa: [Ball OTBET HEMPABU/IbHbIMN.

Mopckaska 1:

lNMoka3saTb KONMYeCcTBO NpaBUSbHbIX

otBeToB (Moackaska 1): Het

Ypaanutb HEKOpPpPEKTHbIe OTBEThLI

(Moackaska 1): Het

Teru:

lNossonsiem ebibupampb 0OUH UMU HECKOJMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.

(MC/MA)




Me1Bbiy_WB_T 002

Bcerga pasHa $$n-1$$

ECAM KONMUYECTBO Y3108 MHTEPTIONALMM PaBHO $SNSS, TO CTEMEHb MHTEPMOAALMOHHOTO NOAMHOMA, NOCTPOEHHOTO MO 3TUM Y3/aM, ... MC
Bann no ymon4anuio:| 1
CnyuaitHbin nopsigok oteetos| [1a
HymepoBaTb BapuaHTbl OTBETOB?| a
LWrpad 3a kaxayro HenpaeunbHyo nonbITKy:| 100
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. He 6onblue $$n$$ 0
B. BCcerga pasHa $$n$$ 0
C. He 6onblue $$n-1$$ 100
D. 0

OO6LWMI OT3bIB K BONpPOCY:

[nsa no6oro npaBuNLHOro oTBeTa:

Baw oTBeT BEpPHbI.

Ona no6oro HenpaBuUIbHOro oTeeTa:

Baw oTBeT HenpaBW/IbHbIN.

Mopckaska 1:

lNoka3aTb KONM4YECTBO NPaBUNbHbLIX
oTtBeToB (Moackaska 1):

HeTt

YaanuTb HeKOPpPeKTHble OTBeTbI
(Noackaska 1):

Het

Teru:

(MC/MA)

lossonsiem ebibupamb 0OUH UMU HECKOMLKO pasusibHbIX omeemos U3 3adaHHo20 CriucKa.




MeT1Bbiy_WB_T003

Ha pucyHke npefcTaBneHa reoMeTpuyeckas MHTeprpeTaunsa 0fHOro 13 METO0B YNC/IEHHOIO NHTErpupoBaHus. YKaxuTte 3T0T MEeTOA,.

MC

Bann no YMOJTYaHUIO:

CnyyvanHbIN NOPAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

a

LTpadcp 3a kaxkayro HenpaBUIbHYIO NONbITKY:

100

ID-HOMep:

OTBeTbI

OT3bIB

OueHka

MeTopn CpefHUX NPAMOYToJIbHUKOB

MeToA Tpanewuwui

100

MeTof napabon (Meton CMncoHa)

Slo|® >

MeTOon NeBbIX NPAMOYIroJIbHUKOB

O6LWwmMin OT3bIB K BONpPOCY:

[lns no6oro npaBUIILHOro oTBeTa:

Baw oTBeT BEPHbIN.

ans nwboro HenpaBuinbHOro oTeBeTa:

Bal oTBeT HEMPaBU/IbHbIN.

Mopckaska 1:

MokasaTb KONMYECTBO NPaBUNbHbIX
oTBeTOB (Moackaska 1):

HeTt

Yoanutb HEKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeTt

Tern:

lNossonsiem ebibupampb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.

(MC/MA)




MeT1Bbiy_WB_T004

Ha oTpeske $$[0; 31$$ MeTOAOM AeneHus nononam mweTcs NpUubNKEHHOE pelleHne ypaBHeEHNS $$X 72 - 2x - 2 = 0$$ ¢ TouHOCTbIO $$\varepsilon = MC
0,1$$. Kakol 13 oTpe3koB byfeT BbIbpaH Ha NepBOM Luare MeTofa A5 AabHENWEro YTOYHEHUs KOpHS?
Bann no yMOJ4aHuo: 1
CnyuaiiHbii nopsgok oreetos| [1a
HymepoBaTb BapuaHTbl OTBETOB?| a
LWtpad 3a kaxayro HenpaBunbHYO NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A 551015155 0
B. 55112155 0
C. 5812318 0
D. $$[1.5:315$ 100

OO6LWMI OT3bIB K BONpPOCY:

[nsa no6oro npaBuNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

Ons nro6oro HenpaBuUiIbHOro oTeeTa:

Baw oTBeT HenpaBW/IbHbIN.

Mopckaska 1:

NMoka3aTb KONM4YecTBO npaBUIbHbIX

(Noackaska 1):

Het
oTBeTOB (Moackaska 1): ©
YaanuTb HeKOPpPeKTHble OTBEeTbI Het

Teru:

(MC/MA)

lNoseonsiem 6bI6Upamb OOUH Uriu HECKOJIbKO ripasursibHbIX omeemos U3 3a0aHHOe20 criuckKa.




MeT1Bbiy_WB_T005

Monck nocnepoBaTenbHbIX 3HaYeHU pelteHns 3agaqn Kown $$y'=f(x,y)$$, $$y(x_0) = y_0$$ no meToay ditnepa ocyLiecTsnseTcs no dpopmyne $
$y {i+1} = y_i + hf(x_i,y_i)$$, roe $$x_i = x_0 + ih$$ $$(i=0,1,2,...)$$, $$h$$ - BbIGPaHHbIA Wwar.
MC

BbibepuTe thopmyny, koTopas byieT NPUMEHATLCA ANA HaX0XAeHNs 3HaveHus $$y_1$$ no metony ditnepa Ans 3apayn Kown

$$Y' = x"2 + 2y$$, $$y(1)=2%$, ecnm war $$h=0.1$$.

Bann no ymonuauuio:| 1

CnyuvaiHbIn nopsigok oteetos| [1a

HymepoBatb BapuaHTbl 0OTBETOB?| a

Ltpad 3a kaxayo HenpaBunbHyo nonbiTky:| 100

ID-HOMep:
# OTBeThI OT3bIB OueHka
A. $$y_1 = 2+0.1f(1,2)$$ 10
B. $$y_1 = 1+0.1f(2,1)$$ °
C. $$y_1 = 2+0.1(1.1,2)$$ 0
D. $$y_1 = 140.1f(2,1.1)$$ 0

O6LMi OT3bIB K BONpPOCY:

s no6oro npaBuNbLHOro oTeeTa: Baw oTBeT BEpHbI.

[na no6oro HenpaBUNbLHOro oTBeTa: (Baw oTBET HeENPaBU/IbHbIN.

Moackaska 1:

NMoka3aTb KONM4YecTBO npaBUIbHbLIX

otBeTOB (Moackaska 1): Het

YAanuTb HEKOPPEeKTHbIe OTBEThI

(Moackaska 1): Het

Teru:

lNo3sonsem 6b16Upamb OOUH UIU HECKOJIbKO ripasursibHbIX omeemoes u3 3adaHHO20 criucka.
(MC/MA)




top/Mo ymonyaumio ana OC 10.03.01 UndopmaumnoHHaa 6esonacHoctb/OMNMK-2/Metoabl BbluucneHumii/Metoabl

BblYMCAEHUI 3a4aHNA C KOPOTKMM OTBETOM

Me1Bbiy_WMB_K 001




MycTb $$L(X)$
$ -

MNHTEepnonsumno
HHbI MOANHOM
NarpaHxa ang
pyHKUMN $
$y=Ff(x)$$,
3Ha4eHun
KOTOPOW AaHbl
B Tabauue

Hagurte
3HauyeHue

SSL(1)$S.

Bann no 1
YMOJTYaHUIO!

YyBCcTBUTENBLHO
CTb K permcrpy:

Wrpadcp 3a
Kaxayro
HenpaBUIbHYHO
NONbITKY:

Dww |2 0 T

ID-Homep!

OTBe 0T30L¢€
Tbl |bIB|HKa

1 100

06w
71
0T3blI
B K
BOnp
ocy:

NMopc
Ka3ka
n:

Teru:




MycTb $$L(X)$
$-

MHTEpnonaLmMo
HHbI MOANHOM
NarpaHxa ang
(yHKLMM $
$y=f(x)$$,
3Ha4eHun
KOTOPOW AaHbl
B Tabauue

Hagurte
3HauyeHue

SSL(1)$S.

Bann no 1

YMOJTYaHUKO

YyBCcTBUTENBLHO
CTb K permcrpy:

Wrpadcp 3a
Kaxayro
HenpaBUIbHYHK
NONbITKY:

Dww |2 0 T

ID-Homep!

Tbl |bIB

OTBe 0T30L¢€

HKa

Bawm
Heobxodumo
yKazamb Xomsi
6b1 00UH
B803MOXKHbIU
omeem.
[lycmebie
omeemabl He
6ydym
ucrosib308am
bes. Cumeson
«*» MOXHO
ucrosib308am
b 8 Kayecmee
wabroHa,
coomeemcms
yroujez2o
71106bIM
cumeorsiam.
lMepebit
nooxodsuwul
omeem bydem
ucrosb3o08am
bCs Onst
ornpederneHusi
OUEHKU U
oma3sblea.




MeTtBbiy_WMB_K 002

pasbuT Ha $$n = 4$$ paBHble YacTu. ECIM B OTBETE MOJTyHAETCS AECATUYHASA Apobb, TO OKpYranTe eé 40 AeCsTbIX.

BbiuncanTb NpubnmxEHHoe 3HaveHne nHTerpana $$\int\limits_{0} ~{1} 2x + \cos(\pi x) dx$$ MmeToAOM TpaneLmit, N OTPE30K UHTEr pUPOBaHUS SA

Bann no ymonuanumio:| 1

YyBCTBUTENbLHOCTL K peructpy:|HeT

LWrpad 3a kaxayro HenpaBunbHyo nonbITKy:| 100

ID-HOMep:

OTBeTbI OT3bIB

OueHka

1

100

O6LMi OT3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [lycmbie omeemab! He
6ydym ucnonb3oeambcsi. CUMBOS «*» MOXHO UCo/Ib308amb 8 kKadecmee wabrioHa,
coomeemcmeytouiezo obbim cumeonam. lNepebil nodxodswut omeem 6ydem
ucrionb308amacs 05151 orpedesieHUsT OUEHKU U 0m3biga.
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MetBbiy_WMB_P_001

Mcnonb3ys meToa 3einfens, BblMUCANTL BTOpoe npubavmxenne $$(x_17{(2)},x_27{(2)},x_37{(2)})$$ K peleHunto cucTembl NNHeRHbIX
ypaBHEHUI

$$\left\{ \begin{array}{I} 10x_1+x_2-2x_3 = 12, \\ 5x_1 + 10x_2-x_3 = 6, \\ x_1 + x_2 + 10x_3 = -9. \end{array}\right.$$
B KayecTBe HyneBoro npubanmkexuns eoibpatb $$x 17°{(0)} = 0$$, $$x 2~ {(0)} = 0%$$, $$x 3~ {(0)} = 0%$.
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LLIaGnoH oTBeTa UHdopmauma ana oueHMBaroLWmMX

O6LwuMin O0T3bIB K BONPOCY:

Teru:

Honyckaem e omeeme 3azpy3ums ¢haln u/unu eeecmu mekcm. Omeem O0/mKeH
6bImb oueHeH rperiodasamerieM 8PYYHYIO.

Kputepuu oueHKu

YposnetsopuTtesibHOE BAafeHMNe TeopeTUYeCKMmM maTepmansom Npu oTeBeTe Ha I-(OHTpOI'IbHOVI3MepVITeIIbeII‘/JI maTtephan

3auteHo




HeynosneTsopuTenbHoe BlaileHe TEOPETUYECKMM MATEPMAIOM MPU OTBETE HA KOHTPO/IbHOU3MEPUTE/bHbBIN
maTtepuan He 3auyteHo
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