MuHob6pHayKku Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAMETHOE OBPA3OBATE/IbHOE YYPEXOEHUE
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PABOYAA MPOrPAMMA YYEBHOW AUCLUN/IUHDI

51.0.21 MeToAb! Bbl4MCAEHUI

1. Koa 1 HaMmeHOBaHMWe HanpaBaAeHUA NOAroTOBKU/cneLmanbHoOCTU:
10.03.01 MHPopmaLmoHHan 6e3onacHOCTb

2. Npodunb noaroToBKM/cneumnanmsauma:

Be3onacHOCTb KOMMNbIOTEPHbIX CUCTEM

3. Ksanuodukaums (cteneHb) BbiNyCKHUKA:

bakanaspuaTt

4. dopma obyyeHus:

OuHan

5. Kadepapa, oTBeyatowian 3a peanmsaymio AUCLUNIUHDI:

Kadenpa undpoBsbix TeXHONOMMI

6. CocrasButenu nporpammbi:

KpblnoBeukuii AnekcaHgp Abpamosuy, KaHAMAAT GU3NKO-MATEMATUYECKMX HAYK, JOLEHT
7. PekomeHpgoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.2024

8. YuebHbliii rog: 2025-2026 Cemectp(bl): 4



9.lenun 1 3apaum yue6HOMU AUCLUNAUHDI:

Llenb: ocBOEHME OCHOBHbIX METOA0B NPUBAUKEHHOTO PeLleHMa MaTeEMaTUYECKUX 3a4au.
3apgaun:

- U3y4yeHue NPUHLMNOB OCHOBHbIX METOA0B MNPUBINKEHHOIO peLlleHuns; -
aNropuTMM3aLMK U peannsaumm Ha IBM 6a30BbIX METOAOB BblYUCAEHUN.

10. MecTo yuebHoii gucumnauHbl B cTpyKType OOMM:

OvcumnanHa oTHocKTCs K 6a3oBon YacTm 610Ka b1. s ycnewHoro ocBoeHns HeobxoaMmo npeaBapuTesibHoe
U3yyeHue cneayowmx AUCUUNIMH: MaTeMaTUYECKUIA aHanus, anddepeHumnabHbie ypaBHEHNUS.

11. MnaHupyemble pe3yabTaTbl 06yueHUs No gucuunanHe/moaynio (3HaHUA, yMeHUA, HaBbIKU),COOTHECEHHbIE C
nNAaHUpyembiMM pesysibTaTaMmn ocBoeHUs obpasoBaTtesibHOM NporpaMmmbl (KOMNETEHLMAMMU BbiMYCKHUKOB) U
MHAMKaATOPaMM MX BOCTUNKEHUA:

Koa n Ha3BaHMe KoMneTeHUuumn 3HaHWA, YMEHUA, HAaBbIKK

Ko 1 Ha3BaHWe MHAMKaTopa

KOMMEeTeHLUN
OMMK-3 CnocobeH 1cnonb3oBaTb OlK-3.44 3HaeT meToAbl 1
HeobxoAMMble MaTemaTnyeckue aNropuUTMbI BbIYUCIUTENBHOM
3HaeT OCHOBHble MEeTOAbl U a/ITOPUTMbI
meToabl ANnA peweHnAa 3ada4 MaTeMaTUKu; "
o BbIYMCAUTENIBHON MAaTEMATUKKN ANA
npodeccMoHanbHoM
YNCNEHHOTO peLleHUs 0ObIKHOBEHHbIX
0EeATeNbHOCTY; N
anobdepeHUManbHbIX YpaBHEHWH,
WMHTEPNONALUN N NPUBNMKEHUA GYHKUUIA,
YMCNIEHHOIO MHTErpUPOBaHUA, METOAbI
peLeHna CUCTEM JIMHENHbIX
anrebpanyecknx ypaBHeHUM
OMK-3.45 YMeeT npumeHaTs YMEEeT NPUMEHATb OCHOBHbIE METOAbI U
OTlK-3 CnocobeH ncnonb3osathb aNrOPUTMbI BbIYMCIUTENIBHON MaTeMaTUKM

MeTOoAbl U aNNTOPUTMbI

HeobxoAumblie maTemaTUyecKkme o A peleHma un MOHa/IbHOMN
A BblYMUCAUTENBHOW MaTEMATUKMU AnA pele 33734 MPOGECCHOHANLHO

MeToAbl ANA pelleHnsa 3a4au obnactu
. ONA pelleHns 3a4ay
npodeccroHanbHowM

. npodeccMoHanbHOM
0EeATeNbHOCTY;

obnactu;
12. O6bem AUCUUNAMHDBI B 3a4eTHbIX eguHULax/Jyac:
3/108
dopma NPpomeKyTOUYHOI aTTecTauum:
3aver

13. TpyaoemKocTb No BUAAM ydebHoOI paboTbl

Bupg, yyebHol paboTbl Cemectp 4 Bcero
AyauTOpHbIE 3aHATUA 50 50
JIeKLMOHHbIe 3aHATUA 16 16
MpaKTuyeckune 3aHATUA 0
JNlabopaTtopHble 3aHATUA 34 34
CamocTtonATenbHan paboTa 58 58

KypcoBas paboTa 0



MpomeskyTouHana aTrecTaums 0

Yacbl Ha KOHTPONb

Bcero 108 108
13.1. CopepKaHue AUCLUUNIUHDI

n/n CopepskaHue pasgena Peanvsauusa pasgena AUCLMMIUHBI C MOMOLLBIO
HanmeHosaHue ANCLMNAMHI OHnaiiH-Kypca, 9YMK
pasgena AUCUMMInHL
1. Nekumn
n/n CopepskaHue pasgena Peanvsauusa pasgena AUCLMMIUHBI C MOMOLLBIO
HaumeHosaHwne OVNCLUMANNUHDI OHnaiiH-Kypca, 3YMK
pasgena gUCuMnanHb
1.1 PasHOCTHbIe CeTouHble byHKLMM. https://edu.vsu.ru/course/view.php?id=2213
YPaBHeHUA Pa3sHOCTHble ypaBHEHMUs.
PelleHne KpaeBblx 3a4a4 AN
ypaBHEHMIN BTOPOro nopsaaxa.
Pa3sHOCTHble ypaBHEHUA KaK
onepaTopHble ypaBHeHUA.
1.2 WHTepnonauma v WnTeprnonsaums n npubmmkenne  https://edu.vsu.ru/course/view.php?id=2213
YncneHHoe bYHKUMR.
UHTErpMpoBaHue YucneHHoe MHTerpupoBaHme
1.3 YucneHHoe pelieHne Cuctembl Avnennbx  Nttps://edu.vsu.ru/course/view.php?id=2213
cUCTeM NMHEHHbIX anrebpanyeckmx ypasHeHMit.
anre6pam1fcxmx MpsiMble METOAI.
YPaBHEHNM MTepaumoHHble MeTobl.
BapuauMOHHO-UTEPaLMOHHbIE
MeToZpbl.
1.4 Pa3HOCTHbIE METO/bI OCHOBHble  MOHATMA  Teopuw https://edu.vsu.ru/course/view.php?id=2213
peLleHnn Kpaesblx Pa3HOCTHbIX CXEM.
3aga4 ans OAHOPOAHbIE TPEXTOYEUHbIe
06bIKHOBEHHbIX Pa3HOCTHbIE CXEMbl.
anddepeHumnanbHbix KoHcepBaTMBHble pa3HOCTHbIE
ypaBHEHUM CXEeMbl.
1.5 3apgava Kowwm ana https://edu.vsu.ru/course/view.php?id=2213
0B6bIKHOBEHHbIX MeTtoabl PyHre-KyTTa.
anododepeHLManbHbIX MHorowarosble meToapbl.
ypaBHEHMI MeToabl Agamca.
AnnpoKkcumauma 3agadmn Kowwm
0N CUCTEMbI JIMHENHbIX
onobodepeHLManbHbIX
ypaBHEHMI NepBoro nopaaxa.
YCTOMYMBOCTb ABYXCNOMHOM
CXeMbl.
2.

JlabopaTopHble
3aHATUA



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

HaumeHoOBaHwe Tembl NeKumoHHble  MpaKTUYeckue NabopaTopHble CamocTosTesbHas Bcero
(pasagena) 3aHATUA 3aHATUA 3aHATUA paboTa
MpakTnyeckne

2 4 12 18
Pa3HocTHble ypaBHeHUA

2 6 12 20

MHTepnonauma n
YncneHHoe
MHTEerpmMpoBaHue



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 n I'IOCO6MFI;

KOHTPO/IbHbI€ 3a4aHNA ANA 3aKpenneHnA TeopeTn4eCckoro matepuana,

3/1eKTPOHHbIE BEPCUN YYEOHUKOB M METOAMYECKUX YKa3aHUI A/1A BbINOJIHEHMA NPaKTU-YEeCKMX paboT.

CDopma opraHnsauummn CaMOCTOATENbHOM pa6OTbIZ noAroToBKa K ayaAuUTOPHbIM 3aHATUAM; BbINO/IHEHME AO0OMALUHUX
3a,u,aHm71; BbINO/IHEHNE KOHTPO/IbHbIX pa60T.

dopma opraHM3aLnM CaMOCTOATE/IbHON PaboTbl: MOATOTOBKA K ayAUTOPHbLIM 3aHATUSM; BbINOJIHEHME AOMALLIHUX
3a4aHW; BbINOJIHEHME KOHTPO/IbHbIX PaboT.

OcBOeHMe AMCUMNANHBI CKNaAbIBAaETCA U3 ayAUTOPHOM paboTbl (y4ebHOM AeATENbHOCTM, BbIMOJIHAEMOM NOA4
PYKOBOACTBOM MpenoaaBaTtena) v BHeayAUTOpHOM paboTbl (y4ebHol AeAaTeNIbHOCTU, peanm3yemolt obydatoLwmmen
CaMOCTOATE/IbHO).

AyantopHas paboTa COCTOUT M3 BbINOJIHEHMA NPAKTUYECKUX M NabopaTopHbIX 3a4aHUIM B 06bEMe, NpesyCMOTPEHHOM
y4ebHbIM NaHOM.

CamocTonaTenbHan paboTa npeanosaraeTt yraybnéHHoe M3yyeHne OTAe/bHbIX Pa3aenoB AUCLMMIUHBI C
MCNO/Ib30BAaHMEM INTEPATYPbI, PEKOMEHA,0BAHHOM NPenoAaBaTesem, a TaKKe KOHCNEKTOB NPaKTUYECKUX
(nabopaTopHbIX) 3aHATMIA. B KauecTBe NiaHa 419 CAaMOCTOATE/IbHOM PaboTbl MOXKET BbITb MCMONb30BaH pasgen 13.1
HacToALwel paboyel nporpammbl, B KOTOPOM 3aPUKCUPOBAHbI PA3Aebl AUCUMMANHBI U UX COAEPKaHKe. B pasaene
13.2 pabouelt nporpamMmbl onpeaenaeTca KOJMYEeCTBO YacoB, OTBOAMMOE HA CAMOCTOATE/IbHYHO PaboTy No Kaxaomy
pasgeny AUCcuMnAnHbI. Bonbluee KONMYECTBO YaCOB Ha CAMOCTOATE/IbHYIO PaboTy oTBOAMTCA Ha Hanbosee TpyaHble
pa3aenbl ANCUMNANHDIL. 1A CaMOCTOATENBHOMO N3yYeHMA OTAENbHbIX PA34e0B8 ANCUMMINHBI UCNOb3YyeTCA
nepeyeHb IMTEPATypPbl U APYTMX PECYPCOB, MEPeYMCAeHHbIX B NyHKTax 15 1 16 HacToswen paboyeit nporpammel.
YcnewHocTb 0CBOEHMA ANCLUMIUHBI ONPEeAensaeTca CMCTEMATUYHOCTbIO U FyOUHOM ayaUTOPHOM M BHEayAUTOPHOM
paboTbl obyyatoLLerocs.

Mpwn NCNoNb30BaHUMN ANCTAHUMOHHbIX 06pa30BaTENbHbIX TEXHONOTUI U 3/1EKTPOHHOTO 06y4eHUA BbINONHATbL BCE
yKasaHua npenoaaBaTenein, BOBpeMa NOAKAYATbCA K online 3aHATMAM, OTBETCTBEHHO NOAXOAUTb K 3a4aHUAM ANA
CaMOCTOATENIbHOM PaboThbl.



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

Neo
n/n

ANCLUMN/IUHDI

NCTOYHMK

MnbmyTanHos, P. ®. YncneHHble meToabl : yuebHoe nocobue / P. ®. TmabmytamHos, K. P. XabubynanHa. —
KasaHb : M3patenbctso KHUTY, 2018 . — 92 c. — <URL:http://biblioclub.ru/index.php?
page=book&id=500887>.

KonueHoBa, H. B. BbluncinMTenbHas matemaTuka B npumepax 1 3agadax [INeKTpoHHbI pecypc] /
KonuyeHoBsa H. B., MapoH N. A. — 4-e usg,, ctep. — CaHKT-lMeTepbypr : flaHb, 2017 .— 368 ¢c. —
<URL:https://e.lanbook.com/book/96854>.

6) AononHUTeNbHaA MTepaTypa:

Neo
n/n

MCTOYHUK

Baxsanos, H. C. Y1ucneHHbie meToabl : yyuebHoe nocobue ana ctya,. ¢us.-maT. cneumanbHocTert sysos / H. C.
Bbaxsanos, H. IN. Kuakos, I'. M. Kobenbkos. — 6-e nsa. — M. : BUHOM. J1a6. 3HaHuii, 2008. — 636 c.

Oemnpgosuy, b. M. YncneHHble meToabl aHanusa. MpubankeHme dyHKUNN, anddepeHunanbHble 1
MHTErpasbHble ypaBHeHMA [DNIeKTPOHHbIN pecypc] : yuebHoe nocobue / b. M. Aemuaosuy, U. A. MapoH, 3.
3. lyBanoBa. — IneKTPoH. gaH. — CM6. : /laHb, 2015. — 400 c. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pll_id=537>.

Jdemnzosuy, b. M. OCHOBbI BbIMMCANTENBHON MaTEMATUKK [INEKTPOHHbIN pecypc] : yuebHoe nocobue / B. M.
Oemnpaosuy, U. A. MapoH. — IneKTpoH. gaH. — CM6. : J/laHb, 2011. — 665 c. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pll_id=2025>.

BBeaeHMe B MeTOAbI BbIYMCAEHWNI: KOHCMEKT NEKUMI U NPUMepbl Nporpamm : ydyebHoe nocobue ana sysos /
A. A. Kpbinoseuxuin, T. A. KpbinoseuKas, A. B. AtaHos, U. C. YepHUKoB. — BopoHex : M3gaTenbckuii aom
Bry, 2015. — 90 c.

Kupees, B. N. YucneHHble MeToabl B NpUMepax 1 3agadax [DNeKTpoHHbI pecypc] : yuebHoe nocobue / B. U.
Kupees, A. B. MNaHTeneeB. — d1eKTpoH. gaH. — CI6. : JlaHb, 2015. — 448 c. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pll_id=65043>.

Camapckuit, A. A. YucneHHble MeTobl maTemaTuyeckon ousmkm : [YuebHoe nocobue] / A. A. Camapckuid, A.
B. N'yanH. — M. : HayuHbiit mup, 2000. — 315 c.

Camapckuii, A. A. BBegeHue B YMCEHHbIe MeToAbl : y4ebHoe nocobue ana sysos / A. A. Camapckuii ; Mock.
roc. yH-T um. M. B. JlomoHocoBa. — U3a. 3-e, ctep. — CM6. : JlTaHb, 2005. — 288 c.

B) MHGOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTEe/bHbIE PECYPChI:

Ne n/n

MCTOYHMK

DNeKTPOHHbIN yHMBepcuTeT BIY https://edu.vsu.ru



Ne n/n NCTOYHUK

2 3BC «/laHb» https://e.lanbook.com/

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

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

16. MepeuyeHb yuebHO-MmeTOgUUECKOrO obecneuyeHUs A8 CaMOCTOATENIbHOM paboTbl

No NcTouHuK

n/n

TunsmymouHos, P. ®. YucneHHoblie memodsi : yyebHoe nocobue / P. ®. lunemymouHos, K. P. XabubynnuHa.
— KasaHeb : U3damenscmeo KHUTY, 2018 . — 92 c¢. — <URL:http://biblioclub.ru/index.php?
page=book&id=500887>.

2 KonueHosa, H. B. BbiyucaumensHas MamemMamuKa 8 npumepax u 3a0a4yax [dnekmpoHHsil pecypc] /
KonyeHosa H. B., MapoH U. A. — 4-e u3d., cmep. — CaHKkm-llemepbype : /laHs, 2017 .— 368 c. —
<URL:https://e.lanbook.com/book/96854>.

3

baxsanos, H. C. YucneHHble MemoOdsi : yyebHoe nocobue 0 cmyd. us.-mam. crneyuansHocmeli ay3oe /
H. C. baxsanos, H. 1. }{udkos, . M. KobenbKkos. — 6-e u3zd. — M. : BMUHOM. /la6. 3HaHuti, 2008. — 636 c.

17. O6pasoBaTenbHble TEXHONOIUU, UCNOJIb3yeMble NPU peanusaumm yuebHoi 4UCUUNANHDI,BKAIOYAA
BAUCTaHUMOHHbIe obpa3oBaTenbHble TexHonoruu ([0T), anekTpoHHOe obyueHue (30), cmewwaHHoe obyueHue):

Mpv NpoBeAEHMM 3aHATUI B AUCTAHUMOHHOM PeXKnme 06y4YeHUs MCMOob3yHTCA TEXHUYECKME U MHPOPMALMOHHbIE
pecypcbl ObpasoBaTeibHOro nopTtana "dNeKTPOoHHbIN yHuBepcuTeT BIY

(https://edu.vsu.ru), 6asmupytoLlerocs Ha cucTeme AUCTaHUMOHHOro obyyeHusa Moodle, pa3sepHyTol B yHMBepcuTeTE,
a TaK»Ke Apyrue AoCTynHble pecypcbl ceTu MHTepHeT.

18. MartepuanbHO-TeXHUYECcKoe obecneyeHne AUCLUN/IUHDI:

JleKuMoHHana ayamtopus; KOMﬂb}OTeprIVI Knacc c HEO6XO,CI,VIMbIM nporpamMmmHbIM o6ecnequV|eN\;
cneunannsnpoBaHHanA mebenb: L0CKa MenoBasa Uan mapkepHas 1 WT., CTONbI, CTY/1bA B HEO6XO,CI,VIMOM Ko/in4yecTBe.

OC Windows v.7, 8, 10, Habop yTuauT (apxmsaTtopsbl, dann-meHeakepbl), LibreOffice v.5-7, Foxit PDF Reader.
19. OueHouHble CpeacTBa ANA NPOBEeAEeHUA TeKyLLEe U MPOMEKYTOUYHOW aTTecTauui

MopaaoK OLEeHKM 0CBOEHMA 0bydatoWwmMmmncs yuebHoro matepuasna onpesensieTca Cogep X aHem caeayoLmx
pa3fenos AUCLMUNANHDI:

Ne Pasgenbl AucumnnanHbl (moaynm) Koa Koa

n/n KOMMNEeTeHLUN MHAMKATOpA OueHouHble
cpeacTsa AnA
TEKyLLLel 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

MpomerKyTouHas aTTecTauma
®dopma KoHTpoOAA - 3aueT

OueHoYHble cpeacrtea anAa npomemyTquoﬁ aTrecrtaummn

Komnnekt KUM
20 Tunosble OLLeHOYHbIE CPeACTBA U MeTOAUYECKME MaTepUabl, OnNpeaensatowme npoueaypblioLeHMBaHUA

20.1 TeKywMit KOHTPO/Ib yCNEBAaEMOCTH
[na oueHMBaHNA pe3ybTaTOB 00yYeHMA Ha 3a4eTe UCMO/b3YIOTCA CeAyroLMe NoKasaTenu:

1) 3HaHMe OCHOBHbIX MOHATUI METOA0B BbIYMUCIEHUI U €10 METOA0B, KOTOPbIe UCMOb3YHOTCA A1 MOCTPOEHUA
MoZenen U KOHCTPYMPOBAHUA arTOPUTMOB PELLEHUA NPaKTUYECKMX 334aY;

2) 3HaHWe MOCTAHOBKM KIACCUYECKMUX 3a4aY;

3) 3HaHWe MmeTo0B GOPMYIMPOBKM M A0KA3ATENbCTBA MAaTEMATUYECKMXYTBEPKAEHWIA;4) yMEHUE NPUMEHATb MeToApb!
MEeTO/,08 BbIUMCNEHUIA A1A pelleHns 3a4a4 NpodbeccMoHaNbHON AeaTeNbHOCTH;

5) ymeHune NpMMeHATb annapaTt MeTo40B BbIYMCAEHWUI ANA A0Ka3aTebCTBa YTBEPKAEHUI U TEOpPEM;

6) BnageHve HaBblKamMu KBannbULMPOBaHHOIO Bbibopa 1 aganTauun CyLWECTBYIOLLMX METOA0B A/1A pelleHUs
MPaKTUYECKNX 3aaY PeLleHMs pasIndHbIX 3a4a4;

7) BNnageHWe HaBblKamMuM UCMOb30BAHUSA METOLOB PELLUeHUA KTacCUUYECKUX 33434 METOA,0B BbIUUC/IEHMI AN1A pelleHuns
Pa3/INYHbIX ECTECTBEHHOHAYYHbIX 3a4ay.

20.2 NMpomerKyTouHaA aTTecTtauus

MepeyeHb BONPOCOB A/A NpoBeAeHUs NMCbMEHHOro onpoca

no AucumnnanHe MeToabl BblYMCAEHUI




Pasgen 1. TOYHOCTb BbIHUC/IUTE/IbHOTO 3KCNEPUMEHTa.
Yucna c nnasaloLen TOUKOM.
BbluMcAUTENbHbIE NOrPELHOCTH.
Pasgen 2. YncneHHoe pelieHue HeJIMHEUHbIX YpaBHEHUN.
1. MocTaHOBKA 3a4a4M YNC/IEHHOIO pPeLleHNs HeIMHENHbIX YPaBHEHUN.
2. MeTog peneHua oTpeska nonoaam.
3. MeTog xopa.
4

MeTtopa HbtoTOHa.

Pasgen 3. Annpokcumauma GyHKUUNA.
MocTaHOBKa 3a434M annpPOKCUMALNKN GYHKLUNA.
Kyco4yHo-nnHelHaa nHTepnonaums.
MHorouneH JlarpaH»a.
MHorouneH HotoToHa.
CnnaliHbl.
TOYHOCTb MHTEPNONALNMN.
Paspen 4. YucneHHoe nHTerpupoBaHue.
lMocTaHOBKA 3a4a4M YNCIEHHOIO NHTErPUPOBAHUA.
MeToa NpAMOYro/ibHUKOB.
MeTog, Tpaneyui.
MeTtopg CumncoHa.
MeTtog, lNaycca.
TOYHOCTb YNCIEHHOIO MHTErPUPOBaAHMUA.
Ocobble cnyyan YUCNEHHOTO UHTErPUPOBAHMS.
KpaTHbie uHTerpansi.
Pasgen 5. PewieHue cuctem IMHENHbIX yPpaBHEHWUIA.
OCHOBHbIE MOHATUA.
MeToabl peLleHns IMHENHBIX CUCTEM.
®opmynbl Kpamepa.
MeTtogp, aycca.
MeTopa, NpOroHKu.
MeToza, NnpocTon ntepaumm.
MeTog, Maycca-3engens.
3a43a4m Ha cobCcTBEHHbIE 3HAYEHMUS.
Paspen 6. O6bikHOBeHHble guddepeHumanbHbie ypaBHEHUA.
MeTog dinepa.
MeTog, dinepa c nepecyeTom.
MeTtoabl PyHre-KytTa.
MeTtopg Agamca..



19.3.2 MNepeyeHb NPaKTUUYECKUX 3a4aHUN

KomnneKT 3agaHuii AN KOHTPOAbHOW paboTbl

no AucumunavHe MeTtoabl BblYMCAEHUI

JlabopaTtopHan pabora Ne 1

BapuaHrT 1.

Haritn n ncnpasunTb OLLIM6KVI, a TaKXe 3anoJIHUTb NPONYCKN B aTOPUTME MeTOo4a AENEHNA OTPE3KA Nonosam,
npencraB/ieHHOro B d)opMe ncesao-Koaa:

// meToa neneHus 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.

HaliT 1 ncnpaBuTb OWNBKMK, @ TaKKe 3an0/IHUTb NPOMYCKM B aNrTOPUTMe MEeTOAA XOpA, NpeacTaBaeHHOro B dopme
ncesao-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.

HaiiTv v ucnpasuTb OWMBKK, @ TaKKe 3aN0NHUTL NPOMYCKMU B aNropuTMe Metoga HbioToHa (KacaTesibHbix),
npeacTaBieHHoro B Gopme ncesao-Koaa:

// metop, HbtoToHa

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 npounssogHas 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

BapwmaHTt 1.

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

// KycouHo-nnHelHan nHtepnonauus double

lin(double *x, double *y, int n, double z)

// N - KOANYECTBO Y3/10B UHTEPMONALMM

// Z - TOUKa, B KOTOPOW ULLEM 3HaYEHWE MHTEePNOAUpPYIOLWEN GYHKLUU

{
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[il;

return a*x + b;

}

// meTtoa 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.

HaiTi 1 ncnpasuTb OWKBKKM, a TaK:Ke 3aMoNHUTb MPOMYCKM B aNrOpUTMax MeTOA0B, NPeacTaB/ieHHbIX B popme
nceeno-Koaa:

// nHTepnonaumsa mHoro4yneHom HbtoToHa
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 - KOANYECTBO Y3/10B UHTEPMNONALMM

// ¢ - TouKa, B KOTOPOI ULLEeM 3HaUYeHUe HTepNoAupyoLLei 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)

{
float S=1;



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

BapwmaHrT 3.

HaiTi 1 ncnpasuTb OWNBKKM, a TaKksKe 3amnoNHUTb MPOMYCKM B aNropuTMax MeToA0B, NpecTaB/ieHHbIX B popme
ncesno-Koaa:

// nHTepnonauma mHorovyneHom HbtoToHa
float delta(int k,int i)

{

if (k=1) return (y[i]-

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 - KONMYECTBO y3/10B UHTEPNONALUN

// € - TO4Ka, B KOTOPOI ULLEM 3HAUYEHME UHTEPMOMPYIOLLEN GYHKLMK
{ 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, Tpaneunin

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 3ayeTty

no aucumnninHe Metoabl BbIMUCAEHNN

Yncna c nnaBatoLLelt TOYKOM.

BblumMcAUTEIbHbBIE NOTPELIHOCTH.

MocTaHOBKA 334341 YNC/IEHHOTO PeLeHUs HEeJIMHENHbIX YPaBHEHUN.
MeTopg, feneHuns oTpeska nononam.

MeTog, xopga.

MeTtopg HbtoTOHa.

MocTaHOBKa 3a434M annPOKCMMALNKN GYHKLMNA.
KyCoYHO-MHENHAA MHTEPNONAUMA.
MHorouneH JlarpaHxa.

MHorouneH HbtoToHa.

CnnaliHbl.

TOYHOCTb HTEPNONALUMN.

MocTaHOBKa 3a4a4M YNC/IEHHOTO NHTErPUPOBAHUA.
MeToz NpAMOYro/ibHUKOB.

MeTog, Tpaneumi.

MeTtog CumncoHa.

MeTtog, lNaycca.

TOYHOCTb YNC/IEHHOTO UHTErPUPOBaHUA.
Ocobble cnyyanm YNCNEHHOTO MHTErPUPOBAHMS.
KpaTHble uHTerpanbi.

MeToapbl pelleHns IMHENHBIX CUCTEM.
dopmynbl Kpamepa.

Mertog, MNaycca.

MeTon, nporoHku.

MeToga, NnpocTon ntepaumm.

MeTog, laycca-3engens.

3a43aum Ha cobCcTBEHHbIE 3HAYEHMS.

MeTog dinepa.

MeTog, dinepa c nepecyeTom.

MeTtoabl PyHre-KytTa.

MeTopg Agamca.



Mpumep KOHTPONbHO-U3MEPUTENIBHOIO MaTepuana
YTBEPXOAKO
3aBeayrowmnii Kadbenpon LMdppoBbIX TEXHONOTUM
C.4. KypranuvH
_ . .2021
HanpasneHue noarotosku / cneumnanbHoctb 10.03.01 MHbopmaumoHHan 6esonacHocTb
OucumnaunHa 61.0.21 MeTtoabl BblMUCAEHUN
dopma 0byyeHna OyHoe
Bua KoHTponsa 3ayer
Bupa atTectaumm MNpomexkyTouHas
KOHTpONbHO-U3MepUTENbHLIN MaTepuan Ne 1
1. MHorouneH HbloTOHa.

2. MeTog, NpOroHKM.

MNpenogasatens A.A. KpblnoBeLKkui



anBEAéHHbIe HUXe 3a4aHUA peKomeHayeTca Ucnosib3osaTtb Npu nposegeHnn gUarHoCTU4eCKUX pa601 Aana

OLeHKU OCTAaTOYHbIX 3HaHui no aucuunantHe

Warning: this file must be opened using Word 2020 or Word 365 in order to handle embedded

images correctly.

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

MeTon CpefHUX NPAMOYrosibHUKOB

MeTo[ Tpanewumi

100

MeToq napabon (Metog CumncoHa)

Slo|® >

MEeTOo NieBbIX MPAMOYI0JIbHUKOB

O6LWwmM OT3bIB K BONpPOCY:

[lns no6oro npaBUIILHOro oTBeTa:

Baw oTBeT BEPHbIN.

ans nwboro HenpaBuinbHOrro oTeBeTa:

Bal oTBeT HEMPaBU/IbHbIN.

Mopckaska 1:

MokasaTb KONMYECTBO NPABUNbHbIX
oTBeTOB (Moackaska 1):

HeTt

Yoanutb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeTt

Teru:

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.




MeT1Bbiy_WMB_K 002

pa3buT Ha $$n = 4$$ paBHble YacTW. ECv B 0TBETE NoslyvaeTcs fecsTU4Has Apobb, TO OKpYrnTe eé 0o NeCsATbIX.

BbiuncanTe npubnmxEHHoe 3HaveHne uHTerpana $$\int\limits_{0}~{1} 2x + \cos(\pi x) dx$$ MmeToAOM TpaneLuit, eCN OTPE30K UHTEr pUPOBaHUS SA

Bann no ymonuanuio:| 1

YyBCcTBUTENLHOCTL K perucTpy:| HeT

LTpadcp 3a kaxayto HenpaBunbHyo nonbITky:| 100

ID-Homep:

OTBeTbI OT3bIB

OueHka

1

100

OG6LMI OT3bIB K BONpPOCY:

Moackaska 1:

Teru:

Bam Heobxodumo yka3ampb xomsi 6bl OOUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucrionb3o8ambcsi. CUMBOIT « *» MOXHO UCrob308amb 8 kayecmee wabrioHa,
coomeemcmeyrouiezo nobeim cumeonam. lNepabili nodxodswuti omeem 6ydem
ucrionib3o08amabcs 01151 orpedesieHUs1 OUeHKU U 0m3bIea.

top/Mo ymonyaumio ana OC 10.03.01 UndopmaumnoHHasa 6esonacHoctb/OMNMK-2/MeToabl BbluncneHumin/Metoabl

BbluUC/EHUN 3a4aHUA C PAa3BEPHYTbIM OTBETOM

Me1Bbiy_WMB_P_001

Mcnonb3ys meTop 3enfens, BblMMCANTb BTopoe npubavmxkenne $$(x_17{(2)},x_27{(2)},x_37{(2)})$$ K peleHunto cuCTeMbl NNMHERHbIX
ypaBHEHUN

$$\left\{ \begin{array}{I} 10x_1+x_2-2x_3 = 12,\\ 5x_1 + 10x_2-x_ 3 =6, \\ x_1 + x_2 + 10x_3 = -9. \end{array}\right.$$
B kayecTBe HyneBoro npubamxkeHns Boibpath $$x 1°{(0)} = 0$$, $$x 2~ {(0)} = 0$$, $$x 3~{(0)} = 0%$.
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LLlabnoH oTBeTa UHdopmaumsa ans oueHnBaroLWmx
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Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu esecmu mekcm. Omeem OO/KeH
6bImb ouyeHeH npernodasamerieM 8py4HY!o.

Kputepuu oueHKu

YnosneTsopuTenbHOE BlafeHEe TEOPETUUECKMM MaTePMAZIOM NPU OTBETE HA KOHTPO/IbHOU3MEPUTE/IbHBIN MaTepuan

3auteHo




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