MwuHoBpHayKu Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAKETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®rBOY BO «BrY»)
YTBEPKOALO

3aBeayowmii Kapeapon

/% UM POBbIX TEXHOIOTUI
/-/ Kypranuu C. .
03.05.2023 .

PABOYAA MPOrPAMMA YYEEHOW ANCUMUN/IUHDI

51.0.21 MeToAp! BblYMCACHWNM

1. Koa 1 HaMmeHoBaHWe HanpaBAeHUA NOATOTOBKU/cneLnanbHOCTU:
10.03.01 MHdopmaumoHHan 6e3onacHOCTb

2. Mpoodunb nogrotosKu/cneumnanmsayma:

Be3onacHOCTb KOMMNbIOTEPHbIX CUCTEM

3. KBanudwukaumsa (cteneHb) BbINyCKHUKa:

bakanaspuat

4. ®opma obyueHus:

OuHan

5. Kadepapa, otBevatowan 3a peannsaumio gUCLUNAUHDI:

Kadeapa undppoBbIx TEXHONOTMI

6. CocraButenun nporpammbi:

KpblnoBeukuii AnekcaHgp AbpamoBuy, KaHAMAAT GU3UKO-MATEMATUUYECKUX HAYK, OOLEHT
7. PekomeHpgoBaHa: npotokon HMC ®KH Ne 7 ot 03.05.2023

8. YuebHblii roa: 2024-2025 Cemectp(bl): 4



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Llenb: ocBOEHME OCHOBHbIX METO4,0B I'IpVI6}'IVI)'KeHHOFO peweHna matemMaTn4eCKkmnx 3agaud.

3apgauu:

- U3yvyeHne NnpnHUMnoB OCHOBHbIX METO40B I'IpVI6I'IVI)KEHHOI'O peweHunsn; -

anropuTMmU3aLMM 1 peanmsaummn Ha IBM 6a30BbIX METOA0B BbIUUCAEHUIA.

10. Mecrto yuebHoO AncUUNAUHDI B CTPYKType OOM:

OucumnamHa oTHocuTes K 6a3oBoi yactn 610Ka B1. s ycnewHoro ocBoeHa HeobxoAnmo npeaBaputesibHoe
M3ydYeHue cneayroLmx AUCUUNAMH: MaTeMaTUYECKUIA aHanns, anddpepeHumanbHblie ypaBHEHUS.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUa No aucumunamHe/mogynto (3HaHUA, yMeHUs, HaBblKK),COOTHECEHHbIE C
nAaHMpPyemMbiMM pe3y/ibTaTaMu 0CBOEeHUA 0b6pa3oBaTenibHOM NporpamMmmbl (KOMMNETEHUUAMM BbiNYCKHUKOB) U

MHAUKATOPaMM UX AOCTUKEHUSA:

Kopa v Ha3BaHMe KomneTeHunun

OrK-3 CnocobeH ncnonb3osaTb
HeobxoAMMble MaTeMaTUYeCKMe
MeToAb! A1A pelleHnn 3a4au
npogpeccnoHanbHoOm
OeATenbHOCTY;

OrK-3 CnocobeH ncnonb3osaTb
HeobxoaMMble MaTemaTMyeckme
MeTOoAp! A8 pelleHnn 3a4au
npodeccnoHanbHOn
OeATeNbHOCTY;

Kopa v Ha3BaHMe nHanKaTopa
KOMMeTeHumMmn

OlK-3.44 3HaeT meToAbl U
aNropUTMbI BbIYUC/IUTE/TBHOMN
MaTeMaTUKK;

OMMK-3.45 YmeeT npymeHATb
MeTO/bl U aATOPUTMbl
BbIYMCUTE/ILHOM MATEMATUKM
ONA pelweHns 3agay
npodeccnoHaibHOM

obnactu;

12. O6bem gucUMNAUHBI B 3a4ETHLIX eguHuuax/yac:

3/108

dopma npomerKyTouHOI aTTecTaumm:

3avert

13. TpypoemKocTb no Bupam yue6Hoi paboTbl

Buz yuebHow paboTbl

AyauTopHble 3aHATUA
JleKUMOHHbIe 3aHATUSA

MpaKTuyeckune 3aHATUA

NabopaTopHble 3aHATUA

3HaHWA, YMEHMS, HaBblKM

3HaeT OCHOBHble MeTO/bl U a/ITOPUTMbI
BbIYMC/IUTENILHON MATEMATUKU ANA
YMCNIEHHOTO peLleHns 06bIKHOBEHHbIX
anddepeHunanbHbIX ypaBHEHUN,
WMHTEPNOAALMN U NPUBAMKEHUA QYHKLUMIA,
YUCNIEHHOTO MHTErPUPOBAHUSA, METObI
peLIeHns CUCTEM JIMHEMHBIX
anrebpanyecKkmx ypaBHeHW

yMeeT MPUMeHATb OCHOBHbIe MeTOoZbl U
ANrOPUTMbI BbIYUCAUTEIBHOM MaTEMATUKK
A0S pelleHns 3a4a4 npodeccuoHanbHoM
obnactu

Cemectp 4 Bcero
50 50
16 16
0
34 34



CamocToaTenbHas pa60Ta

KypcoBas pabota

MpomesKyTouHan aTTecTaums

Yacbl Ha KOHTPO/b

Bcero
13.1. CopeprkaHue AUCLUMUNAUHDI
n/n CopeprkaHue pasgena
HanmeHoBaHue OUCLUNAUHBI
pasgena oucUUNAnHGI
1. Nekunun
n/n CopeprkaHue pasgena
HanmeHoBaHue OUCLUNANHBI
pasgena gucuUUNAnHbI
1.1 PasHocTHble
CeTouHble GYHKLUMN.
ypaBHeHuA
Pa3HoOCTHble ypaBHeHUA.
PelweHune KpaeBbIx 3a4a4 gna
YPaBHEHMUI BTOPOro NOpsAAKa.
Pa3HOCTHble ypaBHEHNA KaK
onepaTopHble YpaBHEHUA.
1.2
MHTepnonﬂumﬂ n MHTepI'IOHHLI,VIﬂ n I'IpM6f|M)KeHME
YncneHHoe YHKUMIA.
MHTErpnupoBaHmne YucneHHoe nHTerpMpoBaHue.
1.3 YucneHHoe pelweHne N
. Cuctembl JNINHENHbIX
CUCTEM NIMHENHBIX .
anrebpanyecknx ypaBHEHUN.
anrebpanyeckmx
yPaBHeHMit MpAmble meToAbI.
NTepaunoHHble meToapbl.
BapunaunoHHO-UTepaUnOHHbIe
MeTOoAbl.
1.4

PasHOCTHble meToabl
peLeHnn Kpaesblx
3a4ady ans
06bIKHOBEHHbIX
avddepeHUManbHbIX
YpaBHeHUM

OcHoBHble NOHATUA Teopun
Pa3HOCTHbIX CXem.
OpHopoaHble TpexToyeyHble
Pa3HOCTHble CXeMbl.
KoHcepBaTUBHbIE Pa3HOCTHbIE
CXeMbl.

58 58
0
0 0
0
108 108

Peanvsauna pasgena AUCLUNAUHBI C TOMOLLbIO
OHNalH-Kypca, dYMK

Peanvsauua pasgena AUCLUNAUHBI C TOMOLLbIO
OHNalH-Kypca, dYMK

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



15

2.

JTabopaTopHble
3aHATUA

21

2.2

n/n

2.3

2.4

3agava Kowwu gna
06bIKHOBEHHbIX
anododepeHUManbHbIX
YpaBHeHUM

PasHoOCTHbIe
ypaBHeHuA

NHTepnonauua n
yncneHHoe
MHTEerpupoBaHue

HanmeHoBaHMe
pasgena ouCcUUNAnHbI

YucneHHoe pelweHne
CUCTEM IMHEMHBIX
anrebpanyeckmx
YpaBHEHUM

PasHOCTHble MeToabl
peLeHnn Kpaesblx
3a4ady ans
06bIKHOBEHHbIX
avddepeHUManbHbIX
YpaBHeHUM

MeTtoabl PyHre-KyTTa.
MHorowarosble MeToabl.
MeToabl Agamca.
Annpokcumauma 3agadun Kowwm
ONA CUCTEMbI IMHEMHbIX
anddepeHLManbHbIX
YypaBHEHUI NepBoro nopsaaxa.
YCTONYMBOCTb A,BYXCNOMNHOM
cXeMbl.

CeTouHble QYHKLUK.
PasHoOCTHble ypaBHeHMA.
PeleHune KpaeBbIx 3a4a4 gns
YPaBHEHMI BTOPOro NOPAAKa.
PasHOCTHble ypaBHeEHMA KaK
onepaTopHble YPaBHEHUA.

MHTepnonaums u npubamskeHune

YHKUMIA.
YucneHHoe MHTerpupoBaHue.

CopepkaHue pasgena
ANCUMMNANHDI

Cucrtembl JIMHENHbIX
anrebpanyecknx ypaBHeHUN.
Mpamble meToab!.
NTepaunoHHble meToapl.
BapuauMoHHO-UTepaLmMoHHble

meToabl.

OcHoBHble NnoOHATUA Teopun
Pa3HOCTHbIX CXem.
OpHopoaHble TpexToyeyHble
Pa3HOCTHbIE CXeMbl.
KoHcepBaTUBHbIE Pa3HOCTHbIE
CXeMbl.

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

Peannsauua pasgena AMCUMNANHbLI C MOMOLLbIO

OHNalH-Kypca, IYMK

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

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



2.5

3agava Kowwu gna

06bIKHOBEHHbIX

anododepeHLManbHbIX

YpaBHeHUM

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

MeTtoabl PyHre-KyTTa.
MHorowarosble MeToabl.
MeTtoabl Agamca.
Annpokcumauma 3agadun Kowwm
ONA CUCTEMbI IMHEMHbIX
anobodepeHUnanbHbIX
YypaBHEHUI NepBoro nopsaaxa.
YCTONYMBOCTb A,BYXCNOMNHOM
cXeMbl.

13.2. Tembl (pa3aenbl) AUCLUNANHDI U BUADbI 3aHATUI

HanmeHoBaHMWe Tembl
(pasgena)

MpaKTnueckne

PasHoCTHbIe ypaBHeHMA

MHTepnonauma n
YncneHHoe
WUHTErpupoBaHue

YncneHHoe pelleHne
CUCTEM JIMHEMNHbIX
anrebpanyeckmnx
ypaBHeHUM

PasHOCTHble meToAbl
peLleHuna KpaeBsbIxX
3afay anA
06bIKHOBEHHbIX
anddepeHumanbHbIX
ypaBHeHuUM

HanmeHoBaHMe TeMbl
(pasgena)

3apgava Koww gna
0ObIKHOBEHHbIX
anddepeHuManbHbIX
ypaBHeHuUM

J1eKUMOHHbIe MpaKTnueckune JlabopaTtopHble
3aHATHA 3aHATUA 3aHATUA

2 4

2 6

4 8

4 8

JleKuMOoHHbIe MpakTnyeckme JlabopaTtopHble
3aHATUA 3aHATUA 3aHATUA

4 8

16

CamocToaTenbHas
paboTa

12

12

12

12

CamocToaTenbHasn
pabota

10

58

Bcero

18

20

24

24

Bcero

22

108



14. MeTtoguyecKkue yKasaHuA Ana o6yyarowmxca no 0CBOEHUIO AUCUMUMIMHBINPU M3YYeHUN AUCUUNAUHDI
PeKOMeHAYeTCsa UCNo/b30BaTb C/iedytoLue CpeacTsa:

- PEKOMEHAYEMYI0 OCHOBHYHO U AOMNOAHUTENbHYIO INTEPATYPY;

- MeToAMYeCcKMe yKasaHus 1 nocobums;

- KOHTPO/IbHbIE 3a4aHKA A1 3aKPen/IeHNA TEOPEeTUYECKOro MaTepmnana;

- 3/1IEKTPOHHbIE BEPCUN YYEBHUKOB U METOAMYECKNX YKa3aHWNI A4 BbINOSHEHNA NPaKTU-YEeCKNX paboT.

dopma opraHM3aLMM CaMOCTOATE/IbHOM PaboTbl: NOArOTOBKA K ayAUTOPHbLIM 3aHATUAM; BbINOJIHEHWE AOMALLHUX
3a4aHWi; BbINOJIHEHME KOHTPO/IbHbIX PaboT.

dopma opraHM3aLMM CaMOCTOATE/IbHOM PaboTbl: NOATOTOBKA K ayAUTOPHbLIM 3aHATUAM; BbIMOJHEHME AOMALIHUX
3aZ1aHWI; BbINOJIHEHME KOHTPO/IbHbIX PaboT.

OcBoOeHMe ANCLMNINHBI CKIaAbIBAETCA U3 ayAUTOPHONM paboTbl (yuebHOM AeaTeNbHOCTU, BbINMOHAEMOW Nog,
PYKOBOACTBOM MpenoaasaTtena) U BHeayaUTOPHOMN paboTbl (y4ebHOW AeATeNbHOCTH, peannsyemoi obyyatowmmen
CaMOCTOATE/IbHO).

AyamntopHan paboTa COCTOUT M3 BbINONHEHMA MPAKTUYECKUX U NabOPaTOPHbIX 334aHUI B 06bEME, NPeayCMOTPEHHOM
y4ebHbIM NaHOM.

CamocTtonTenbHana paboTa npeanonaraeT yraybAEHHOE U3yYeHWe OTAE/IbHbIX PA3Aen0B ANCLUUMIUHDI C
MCMOIb30BaHMEM IMTePaTypbl, PEKOMEHAO0BAHHOW NpPenoAaBaTe/IeM, a TaKKe KOHCMEKTOB MPAKTUYECKUX
(nabopaTopHbIx) 3aHATUI. B KauecTBe NaaHa A/19 CaMOCTOATE/IbHOW PaboTbl MOXKET BbITb UCNONb30BaH pasaen 13.1
HacToAwel paboyei NporpaMmmbl, B KOTOPOM 3adUKCUMPOBAHbI pPasae/bl AUCUUNIMHBI U UX cogeprKaHue. B pasgene
13.2 paboueit nporpaMmmbl onNpeaenseTca KoJMYecTBo YacoB, OTBOAMMOE Ha CaMOCTOATE/IbHYIO PaboTy Mo Kaxkaomy
pasgeny AMcumnanHbl. bonbliee KOANMYECTBO YAaCOB Ha CAMOCTOSTE/IbHYIO PaboTy oTBOAMTCA Ha Haubonee TpyaHble
pasgenbl ANCUMNANHBI. [ CAMOCTOATEIbHOTO M3yYeHUA OTAE/bHbIX PAa3Ae0B ANCLUMIMHBI UCNOJIb3yeTcs
nepeyeHb IMTEPATYPbl U APYTUX PECYPCOB, NEPEUYNC/IEHHBIX B MYyHKTax 15 1 16 HacToALLel paboyelt nporpammei.
YcnewHocTb 0CBOEHUA AUCUMUMNIMHBI ONPEeaensieTcs CUCTEMATUYHOCTbIO U 1yBMHOM ayAUTOPHOM U BHEayAMTOPHOM
paboTbl 0byyatowerocs.

MpW MCNO/Ib30BaHNMN ANCTAHLMOHHbIX 06pa3oBaTe/IbHbIX TEXHONOTUIM U 3NEKTPOHHOIO 06yYeHMs BbINOJIHATL BCE
yKasaHus npenogasaTesnei, BOBpems NogKA4aThea K online 3aHATUAM, OTBETCTBEHHO NOAXOANTb K 3a4aHMAM ONA
camocToATeNbHOM paboTbl.

15. MepeyeHb OCHOBHOM U AONONIHUTENbHOM NINTEPaTYPbl, PECYPCOB UHTEPHET, HEO6X0AUMBIXANA OCBOEHUSA

AUCUMNINHDI

McTouHMK

Ne

n/n

1
MnbmyTanHOB, P. ®. YncneHHble metodpl : ydebHoe nocobue / P. ®. TmabmytamHos, K. P. XabnbynnmHa. —
KasaHb : U3pgaTenoctBo KHUTY, 2018 . — 92 ¢c. —
<URL:http://biblioclub.ru/index.php?page=book&id=500887>.

2

KonueHoBa, H. B. BbluncanTelbHas maTemaTnKa B NPUMEPAX M 3afa4ax [DNeKTpoHHbIN pecypc] /
KonuyeHosa H. B., MapoH WU. A. — 4-e u3g., ctep. — CaHkT-lNeTepbypr : JlaHb, 2017 .— 368 c. —
<URL:https://e.lanbook.com/book/96854>.

6) AonoNHUTENbHaA MTepaTypa:
MCTOYHMK

Ne

n/n



Baxsanos, H. C. YnucneHHble meToabl : ydebHoe nocobue ana crya. dus.-mart. cneumanbHoctei sy3os / H. C.
Baxsanos, H. M. }Xuakos, I'. M. Kobenbkos. — 6-e n3a. — M. : BUHOM. /1a6. 3HaHuin, 2008. — 636 c.

Oemupaosuy, b. IN. YucneHHble meToabl aHanusa. MNpubankeHue dyHKUNM, auddepeHumanbHble 1
MHTerpabHble ypaBHEHUA [DNEKTPOHHbIN pecypc] : yuebHoe nocobue / B. M. Jemugosud, U. A. MapoH, 3.
3. lLlyBanoBa. — d1eKTPoH. AaH. — Cl6. : laHb, 2015. — 400 c. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pll_id=537>.

Jdemunposny, b. M. OCHOBbI BbIYUCAUTENBHOM MaTeMaTUKM [DNEKTPOHHbIN pecypc] : yuebHoe nocobue / B. M.
Oemngosuy, N. A. MapoH. — 31eKTpoH. gaH. — CM6. : /laHb, 2011. — 665 c. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pll_id=2025>.

BeeaeHne B MeTOAbl BbIYMCIEHUI: KOHCMEKT NEKLUMIA 1 NpUMepPbI Nporpamm : yyuebHoe nocobue ana sBysos /
A. A. Kpbinoseukuis, T. A. Kpblioseugkas, A. B. AtaHos, M. C. YepHUKoOB. — BopoHeXK : M3gatenbckuii gom
Bry, 2015. — 90 c.

Kupees, B. N. YncneHHble meToabl B NpUMepax M 3agadax [DN1eKTpoHHbIn pecypc] : ydebHoe nocobue / B. U.
Kupees, A. B. MaHTeneeB. — INeKTpoH. gaH. — CM6. : laHb, 2015. — 448 c. —
<URL:http://lanbook.lib.vsu.ru/books/element.php?pll_id=65043>.

Camapckuid, A. A. YucneHHble MeToAbl maTemaTnyeckon Gpusmkm : [YuebHoe nocobue] / A. A. Camapckuid, A.
B. l'ynnH. — M. : Hay4yHbI mup, 2000. — 315 c.

Camapckuid, A. A. BBegeHue B YUMC/eHHble MeToAbl : ydebHoe nocobue ansa sy3os / A. A. Camapckuit ; Mock.
roc. yH-T um. M. B. JlomoHocoBa. — W3a. 3-e, ctep. — CIM6. : JlaHb, 2005. — 288 c.

B) MHPOPMaALMOHHbIE 3N1eKTPOHHO-06pa3oBaTe/IbHblE Pecypcbl:

Ne n/n

Ne n/n

NcTouHmK

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

NcTouHMK

3BC «/laHb» https://e.lanbook.com/

«YHunBepcuTeTcKan 6ubamoreka online» https://biblioclub.ru/
«KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

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

16. MepeueHb yue6HO-MmeTOaMUYECKOrO ObecneueHUa ANAa CaMOCTOATENbHOM paboTbl



MCTOYHUK

Ne

n/n

1
Tunsmymouros, P. @. YucneHHblie memooei : yyebHoe nocobue / P. @. Munemymauros, K. P. Xabubynnauxa.
— KasaHb : U30amenbscmeo KHUTY, 2018 . — 92 ¢. —
<URL:http://biblioclub.ru/index.php?page=book&id=500887>.

2 [v3
KonveHosa, H. B. BoluucaumenbHasa mamemamuka 8 npumepax u 3adayax [InekmporHsili pecypc] /
KonueHosa H. B., MapoH U. A. — 4-e u30., cmep. — CaHKkm-llemepbype : /laHb, 2017 .— 368 c. —
<URL:https://e.lanbook.com/book/96854>.

3

baxsanos, H. C. YucneHHbie memoOdsi : yyebHoe nocobue 044 cmyo. ¢pus.-mam. crieyuansHocmeli sy3o8 /
H. C. baxsanos, H. 1. uokos, I. M. KobenbKkos. — 6-e u3o. — M. : BUHOM. /lab6. 3HaHul, 2008. — 636 c.

17. O6pasoBaTenbHble TEXHONO0MMU, UCMONb3yeMble NPU peannsaumm yuebHoM ANCLUNAUHDI,BKAOUYanA
OUCTaHUMOHHbIe obpasoBartesibHble TexHonoruu (AO0T), aneKTpoHHoe obyyeHue (90), cmewaHHoe 0byyeHue):

Mpwn NpoBeaeHUN 3aHATUM B AUCTAHLMOHHOM pPeXXMME 0b6y4YeHMA UCMOb3YIOTCA TEXHUYECKME U MHPOPMALMOHHbIE
pecypcbl Obpa3oBaTesibHOro nopTana "INeKTPOHHbIN YHUBepcuteT By

(https://edu.vsu.ru), 6asmpytoLieroca Ha cucTeme ANCTaHUMOHHOro obyyeHuns Moodle, passepHyToli B yHUBEpCUTETE,
a TaKXKe gpyrue AocTynHble pecypcbl ceTn VHTepHeT.

18. MaTepMaanO-TEXHM‘IECKOE obecneueHue AUCUUNN/INHDI:

JleKuMoHHaA ayaunTtopusa, KOMﬂbPOTeprIﬁ Knacc c HEO6XO,£I,MMbIM nporpammMmHbIm 06ECHEHEHMEM;
cneunannsnpoBaHHas mebenb: A0CKa menoBaa Uan MmapKepHaa 1 wT., cTonbl, CTynbAa B HEO6XO,CI,MMOM KonunyecTee.

OC Windows v.7, 8, 10, Habop yTuauT (apxmsaTopbl, danin-meHeaskepsi), LibreOffice v.5-7, Foxit PDF Reader.
19. OueHouHble cpeacTBa ANA NPOBeAEHUA TEKYLLLEN U MPOMEIKYTOUHOM aTTecTauumii

MopsAA0K OLEHKN OCBOEHUA 0ByYatoLLMMMUC y4ebHOro maTepuasaa onpeaenaerca CoaepKaHNnemM cieayoLmnx
pasaenoB AUCUMMNANHBI:

Ne Pasgenbl gucumnanHbl (Moaynm) Kog, Kog,
I'I/I'I KomneTeHunn MHAONKATOpPAa OLI,EHO‘-lele
cpepcTtBa ana
TEKyLLLEeN aTrecTaumnm
1 OnK-3 OMK-3.44 MucbMeHHbIN onpoc,
Paspenbl 1-5. Pa3HOCTHbIE ypaBHEHUA. nabopatopHbie
paboTbl

NHTepnonauma n YncneHHoe
MHTEerpmMpoBaHue. YucneHHoe pelleHne
CUCTEM JIMHENHbIX anrebpanyeckmx
ypaBHEHWIN. Pa3HOCTHble METOAbI peLleHusa
KpaeBbIX 3a4a4 A/19 06bIKHOBEHHbIX
anddepeHUManbHbIX YpaBHEHMI. 3a4a4a
Kowu ana o6bIKHOBEHHbIX
anddepeHUManbHbIX YpaBHEHUIN



2 OmK-3 OMK-3.45 MUcbMeHHbIN onpoc,
NabopaTtopHble

Pasgenbl 1-5. PasHOCTHble ypaBHeEHUA.
paboTbl

NHTeprnonsauma 1 YucieHHoe
WHTerpupoBaHue. YucaeHHoe pelleHune
CUCTEM /IMHEMNHbIX anrebpanyecknx
YypaBHEHWIN. Pa3HOCTHbIe MEeTOAbl PeLeHuns
KpaeBbIX 3a/a4 417 06bIKHOBEHHbIX
anddepeHuManbHbIX ypaBHEHMI. 3a4a4a
Kowwn ana 06bIKHOBEHHbIX
anddepeHUnanbHbIX ypaBHEHU

MpomerKyTouHas aTTecTauma
dopma KoHTpoAA - 3aueT

OueHoYHble cpeacTBa A5 MPOMENKYTOYHOM aTTecTaLmm

Komnnekt KM
20 Tunosble OUEHOYHbIE CPEACTBA U MEeTOAMYECKUE MmaTepuanbl, onpegensatowme npoueaypbloLeHUBaHUA

20.1 TeKywmMit KOHTPONb yCNEBAaEMOCTH
[na oueHnBaHMA pe3ynbTaToB 06yYeHMA Ha 3a4eTe UCMO/b3YHTCA CAefytoLue nokasaTenu:

1) 3HaHWe OCHOBHbIX MOHATUIA METOA0B BbIYMCAEHMIA 1 €70 METO0B, KOTOPbIE UCMO/b3YHOTCA A1 NOCTPOEHUS
MOAeNen U KOHCTPYMPOBAHUA aNTOPUTMOB PeLLeHMUA NPaKTUYECKUX 3a4aY;

2) 3HaHMWe NOCTAaHOBKM KNAaCCUYECKMX 3aavY;
3) 3HaHMe meTog08 GOPMYIMPOBKM U [0OKa3aTENbCTBA MaTEMATUYECKUXYTBEPKAEHWI;4) YyMEHNE NPUMEHATL MeToAbI
MEeTOZ0B BblUMCAEHWIA 415 pelleHns 33434 NpodeccMoHanbHOM AeATeNbHOCTH;

5

~—

yMeHMe NPUMEHSATb anmnapaT MeTOAOB BblYMCAEHUI A9 [,0KA3aTENbCTBA YTBEPKAEHUIA U TEOPEM;

6) BnageHne HaBblKamu KBanndMLMPOBaHHOrO BbIBOpa M aAanTaL MK CyLLECTBYIOWMX METOA0B ANA PelleHun
NPaKTUYECKMX 33434 pelleHns Pas/iMYHbIX 3a4ad;

7) BageHne HaBblKaMUn UCMOJ/Ib30BAaHUA METO40B pelleHNA KN1aCCUYeCKknx 3agay Mmetogos BbIYMCNEHNI Ana peweHna
Pa3nnNYHbIX eCTeCTBEHHOHAY4YHbIX 3a4a4.

20.2 MpomerKyTouHaA aTrectaumnsa

I'IepeueHb BONpocoB ANA nposeaeHnA NUCbMEHHOro onpoca

no aucumnanHe Metoapl BbIMMCAEHNN

Paspen 1. TOYHOCTb BbIMUCINTE/IBHOIO 3KCNEePUMEHTA.
Yuncna c nnaBatoLLEen TOYKOM.
BbluncantTenbHble NOrpeLHoCTy.
Paspgen 2. YncneHHoe pelueHue HeJIMHeHbIX YpaBHEeHUNA.
1. MocTaHOBKa 334341 YUCNEHHOTO PeLleHUA HEIMHENHbIX YPaBHEHUN.
2. MeTtopa aeneHua oTpesKa Nononam.
3. MeTog xopga.
4

MeToa HbtoTOHa.



Paspgen 3. Annpokcumauma GyHKUUNA.
MocTaHOBKa 334a4M annpPoOKCMMALMN GYHKLUNA.
KyCco4yHO-NMHENHAA MHTEPNONALMA.
MHorouneH JlarpaH»a.
MHorouneH HotoTOHa.
CnnaiHsl.
TOYHOCTb MHTEPNOAALMN.
Pasaen 4. YncneHHoe MHTerpupoBaHue.
MocTaHOBKa 334341 YNCIEHHOTO MHTETPUPOBAHUA.
MeToAa NpAMOYroabHMKOB.
MeTop Tpaneuui.
MeToa CumncoHa.
MeTog Maycca.
TOYHOCTb YNCNNEHHOTO MHTETPUPOBAHUA.
Ocobble cyyam YUCNEHHOTO MHTErPUPOBAHUA.
KpaTHbie uHTerpansi.
Pasgen 5. PewweHne cuctem MHeNHbIX ypaBHEHUA.
OCHOBHble MOHATUA.
MeToabl pelieHna IMHENHbIX CUCTEM.
dopmynbl Kpamepa.
MeTog Maycca.
MeToz nporoHkKu.
MeTopa, NpocToi nTepaumm.
MeTog, lNaycca-3engens.
3apaum Ha cobCTBEHHbIE 3HAYEHUS.
Paspen 6. O6biIKHOBEHHbIe aAnddepeHunanbHble ypaBHEHUSA.
MeTog dinepa.
MeTopg, dinepa c nepecyeTom.
MeTtoabl PyHre-KytTa.

MeToa Agamca..

19.3.2 NepeueHb NpaKTUUECKUX 3a4aHUI

KomnnekT 3agaHunit A KOHTPObHOM PaboTbi

no aucumnanHe Metoapl BbIMMCAEHNN

NabopaTtopHasa pa6orta Ne 1




BapuaHrT 1.

HaitTi 1 ncnpasuTb OWMBKM, a TaK»Ke 3aNoHUTL MPOMYCKM B aITOPUTME METOAa Ae/IeHUA OTpe3Ka Nnonosam,
npeacrasneHHoro 8 Gopme ncesao-koaa:

// meTop aeneHuns otpesKka nonosiam 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;
1

BapuaHT 2.

HaliTu 1 ncnpasBuTb OWMBOKM, a TaKKe 3ano/IHUTb MPOMYCKM B a/IFOPUTME METOZA XOPA, NPeacTaBAeHHOoro B dopme
ncesao-Koaa:

// metog 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; else b = x1; x2 = a-(b-
a)/f(a)*(f(b)-f(a));

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

return x2;

}

BapuaHT 3.

HaitTi 1 ncnpasuTb OWNGKM, a TaKKe 3ano/IHUTb MPOMNYCKM B aiIroputme metoaa HbtoToHa (KacaTenbHbix),
npeacrasneHHoro B dopme ncesno-koaa:

// meTtop HbloToHa

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

double f1(double x) // nepsas npounssoaHasn f(x)

{

return ;

}

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

{

return ;

}

double newton()

{
double x1, x2; double
a=2;doubleb=

; double E =

0.0001;



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

x1=a; elsexl=b;
do{x1=x2;x2=x1-
f(x1)/f1(x1);

} while ((x1 - x2) > E);

return x1;

}

JlabopaTopHasa pa6ota Ne 2

BapuaHT 1.

HaliT 1 ncnpasuTb OLIMBKMK, a TaKKe 3anoIHUTb MPOMNYCKKU B a/IrOPUTMax MeTOA0B, MPeACcTaBleHHbIX B popme
nceBAo-KoAa:

// KycouHo-MHelHan nHTepnonsaums double
lin(double *x, double *y, int n, double z)
// n - KONNMYECTBO Y3108 UHTEPMNOAALUU

// z - TOUKa, B KOTOPOM ULLEM 3HAYEHME UHTEPMONMPYIOLLEN GYHKLUN

{
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;

}

// meTtoq, CumncoHa

float f(float x);

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

floatS=0;

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

}



BapwuaHT 2.

HaiTi 1 ncnpasuTb OWNBKKM, a TaK»Ke 3anoNHUTb MPOMYCKM B aNrOpUTMax MeTOA0B, NpeacTaBieHHbIX B dopme
ncesao-Koaa:

// vHTEpnonauma mHoroyneHom 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 - KONNMYECTBO Y3108 UHTEPMNOAALUU

// c - TOUKa, B KOTOPOM MLLEM 3HAYEHUE UHTEPNONMPYIOLWEN GYHKLMM
{ 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, NpAMOYroNbHUKOB

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;

}

BapwuaHr 3.

HaiiTv v ucnpasuTb OWMBKK, @ TaK}Ke 3aM0IHUTL NPOMYCKM B aIrOPUTMax METOA0B, NPeACTaBAeHHbIX B opme
ncesao-KoAa:



// vHTepnonauma mHorouyneHom 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 - KONNMYECTBO Y3108 UHTEPMNOAALUU

// c - TOUKa, B KOTOPOM MLLEM 3HAYEHUE UHTEPNONMPYIOLWEN GYHKLMM
{ 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;

1

return N;

}

// meTon Tpaneumii

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));

}

MepeyeHb BOMPOCOB K 3a4eTty



no aucuunanHe Metoapl BbIYMCAEHNN

Yucna c nnaBatoLLen TOYKOM.

BblunmcanTenbHble NOrpPeLHOCTH.

MNMocTaHOBKa 334341 YUCAEHHOTO PeLUeHMA HEIMHENHbIX YPaBHEHUN.
MeTopa, AeneHma oTpesKa nonoJsiam.

MeTtog xopga,

MeTopa HbtoTOHa.

MocTaHOBKa 3a/,a4M annpoKcMmMmaLMm GyHKLMUIA.
KycouHo-MHelHan nHTepnoaauus.
MHorouneH JlarpaH»a.

MHorouneH HbtoTOHa.

CnnaiiHbl.

ToYHOCTb MHTEPNOAALMUN.

MocTaHOBKa 3a4a4M YNCIEHHOIO NHTErPUPOBAHUA.
MeTog NnpAMOYrosIbHUKOB.

MeTop, Tpaneyui.

MeTtog CumncoHa.

MeTog aycca.

TOYHOCTb YNCIEHHOIO MHTErPUPOBAHMA.
Ocobble cnyyan YNCNEHHOTO UHTEFPUPOBAHMUA.
KpaTHble nHTerpansl.

MeToAbl pelleHna IMHENHBIX CUCTEM.
dopmynbl Kpamepa.

MeTop MNaycca.

MeToz nporoHkKu.

MeToz npocTol utepaLmu.

MeTog, MNaycca-3engens.

3a4a4m Ha cobCTBEHHbIE 3HAYEeHUA.

MeTop, dinepa.

MeTop, dinepa c nepecyeTom.

MeTtoabl PyHre-KyTTa.

MeTtog Agamca.

Mpumep KOHTPONbHO-U3MEPUTENBHOIO MaTepuana
YTBEPXOAHO

3aBeaylowmin kKapeapon UMbpPoBbIX TEXHOOTUI



C.4. KypranuvH
_ . .2021
HanpasneHue noarotosku / cneunanbHoctb 10.03.01 MHpopmaLmoHHasa 6e3onacHocTb
Aucumunnamua 61.0.21 MeToAbl BblYUCAEHWUM
dopma 0byyeHna OyHoe
Bug kKoHTponA 3auer
Bung atrectaumm NMpomexyTouHanA
KOHTpO/IbHO-M3MepuTenbHbIn matepuan Ne 1
1. MHorouneH HbtoTOHa.

2. MeToA NpOoroHKu.

MNpenopasatennb A.A. Kpblnoseuxui



MpuBeaéHHbIe HUMKE 3a4aHMA PEKOMEHAYETCA UCMO/Ib30BaTb NPU NPOBEAEHUN ANArHOCTUUECKUX paboT ana

OLLeHKM OCTaTOUHbIX 3HaHWUIi NO AUCUMNAnHE

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

images correctly.

POC_10.03.01 MHdbopmaLnoOHHaAA 6e30NacHOCTb

top/MNo ymonuauuio ana ®OC 10.03.01 UHdopmaumoHHasa 6esonacHocTb/OMNK-2

top/Mo ymonyanuio ana POC 10.03.01 UHdopmaumoHHasa 6e3onacHoctb/OMNK-2/MeToapbl BblUMCAEHUN

top/Mo ymonyanuio ana POC 10.03.01 UHdopmaumoHHas 6e3onacHoctb/OMNK-2/MeTtoapbl BbluncaneHunin/Metoabi

BblYUC/IEHUI_TECTOBbIE 3a4aHUA

MetBbiy MB T 001

laHo ypaBHeHune $$2x72 -\cos x = 0$$. YKaxunTe opmyny 4na HaxoXXAEHUSA 04epeaHoro

X iH{2x i”2-\cos x_i}$$

MC
NpPUBAMXEHNs K peleHnto 3Toro ypaBHEHMA MeToA0oM HbloTOHa (KacaTesnbHbIX).
Bann no ymonuanuio:| 1
CnyuJaiiHbI nopsagok oTeetos|[1a
HymepoBaTb BapuaHTbl OTBETOB?|a
LWrpad 3a kaxxayto HenpaBunbHyto nonbITky:| 100
ID-HOMep:
# OTBeThI OT3bIB 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. $$x_{i+1} = x_i - \dfrac{2x_i"2 - \cos 100
X iH{4x i+ \sin x i}$$
D. $$x_{i+1} = x_i - \dfrac{4x_i + \sin 0

O6LWMI1 OT3bIB K BONPOCY:

\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[nsa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HENPABU/bHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

oTtBeTOB ([Moacka3ska 1): Het

Yoanutb HEKOPpPEeKTHbIe OTBEeTbI

(Moackaska 1): Het

Teru:

[Mo3eornssem ebibupamb 0OUH UMU HECKOJIbKO MpasusibHbIX 0meemos u3 3adaHHO20 CrucKa.
(MC/MA)

MetBbiy MB T 002

Ecaun KonuuyecTso Y310B UHTEPNONALUN PAaBHO SSHSS, TO CTeneHb MHTePNO/IALMOHHOIO NOJIMHOMA, MOCTPOEHHOTO MO 3TUM y3/1aM, ...

MC




Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsgok oteeTtos|/[la
HymepoBaTb BapuMaHTbl OTBETOB?|a
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100
ID-HOMep:
# OTBeTHI OT13bIB OueHka
A. He Gonbiue $5n$ 0
B. Bcerpaa pasHa $$n$$ 0
C. He Bonblie $$n-1$$ 100
D. BCerpaa pasHa $$n-1$$ 0
06w O0T3bIB K BONpPOCY:
na no6oro npaBUIbLHOrO oTBeTAa: Balu oTBET BEpPHbIN.
insa no6oro HenpaBWUIbHOro oTBeTa:  |Ball OTBET HEMPABU/IbHbIN.
Mopacka3ska 1:
Moka3aTb KONIM4YECTBO NPaBUNbHbIX
Het
oTBeToB ([Moackaska 1):
YaanuTb HeKOpPpPEeKTHbIe OTBETbI
Het
(Moacka3ska 1):
Teru:
lNo3sornsiem 6b15Upamb OOUH UIU HECKOJIBKO ripasursibHbiX omeemoes u3 3a0aHHO20 Criucka.
(MC/MA)
MeT1Bbiy_ MB T0O03
Ha PUCYHKe npencTaBsieHa reoMeTpuyeckasa nHTepnpeTauna 0gHOro 13 MeTonoB YNC/IEHHOI0 UHTErpnpoBaHnA. YKaxute 310T meTon.
MC

Bann no ymonuasuio:| 1

CnyuaitHbIi nopsaok oteeTtos|/[la

HymepoBaTb BapuaHTbl OTBETOB?| &

LWTpad 3a kaxayro HenpaBunbHyo nonbiTky: 100

ID-HOMep:

| OTBeThl

| OT3LIB

OueHka




Ha PUCyHKe npeacTaBieHa reoMeTpuyeckaa nHTepnpeTauna o4HOro N3 MeToL0B YNCNEHHOI0 NHTErpUpPoBaHUA. YKaxkute 3TOT MeTOA.

MC

Bann no ymonuanuio:| 1

CnyuaitHbIi nopsgok oteeTos|/[la

HymepoBaTb BapnaHTbl OTBETOB?|a

WTpad 3a kaxayro HenpaBunbHyo nonbiTky: 100

ID-HOMep:
# OTBeThbI OT3bIB OueHka
A' MeTon CpeAHUX NPpAMOYroibHUKOB O
B. MeTo[ Tpaneuuin 100
C. MeTof napabon (Meton CMMNCOHa) 0
D' MeTOo[ NieBbIX MPAMOYroJibHUKOB 0
O6wWni OT3bIB K BONpPOCY:
nsa no6oro npaBuNbLHOro oTBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBUNbLHOro oTBeTa: Balw oTBET HEMPABUJIbHbIMN.
Mopckaska 1:
NMoka3aTb KONMYECTBO NpaBUSIbHbIX Het
oTtBeTOB ([Moacka3ka 1):
YaanuTb HEKOPpPEKTHbIE OTBEThI HeT
(Moackaska 1):
Teru:
[lo3sonsem 6bl5upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeermoes u3 3adaHHOe0 criuckKa.
(MC/IMA)
MeTtBbiy B T004
Ha oTpeske $$[0; 3]$$ MeTofOM fieneHns nononam ULLETC NPUBNNKEHHOE peLLleHne ypaBHeHNs $$X 72 - 2x - 2 = 0$$ ¢ TouHoCTblo $$\varepsilon = MC
0,1$$. Kakon n3 oTpeskos byaeT BbIbpaH Ha NepBOM Lare MeToaa Ana fasibHenWwero yTo4HeHNs KopHa?
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTtos|/[la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWTpad 3a kaxayr HenpaBUnbHY nonbITKy:(33.3
ID-HOMep:
# | OTBeThl | OT3bIB OueHka




Ha oTpeske $$[0; 3]$$ MeTofOM feneHns nononam ULLETC NPUBNNKEHHOE peLLeHne ypaBHeHNs $$X 72 - 2x - 2 = 0$$ ¢ TouHocTblo $$\varepsilon = MC
0,1$$. Kakon n3 oTpeskos byaeT BbIbpaH Ha NepBOM Liare MeToaa A1s faJibHENWero yTo4HeHNs KOpHa?
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuMaHTbl OTBETOB?|a
Wrpad 3a kaxayro HenpaBUnbHyto nonbITky:| 33.3
ID-HOMep:
# OTtBeThbI OT13bIB OueHka
A $$10;1.515% 0
B. 501,213 0
C. $52:318$ 0
D. $$11.5:31$ 100
06w O0T3bIB K BONpPOCY:
\[na no6oro npaBUIIbLHOrO oTBeTAa: Balu oTBET BEpPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HENPABU/bHbIN.
Moackaska 1:
MokasaTb KONIM4YeCTBO NPaBUSIbHbIX HeT
oTBeToB ([Moackaska 1):
YpnanuTb HEKOPPEeKTHbIe OTBEeTbI HeT
(Moacka3ska 1):
Teru:
lNo3sornsiem ebl6upamb OOUH UIU HECKOJIbKO rpasursibHbIX omeermoes u3 3a0aHHO20 criucka.
(MCIMA)
MeT1Bbiy_MB_TOOS5
Momck nocnefoBaTeNbHbIX 3HaYeHUin pelueHns 3aaayn Kowm $$y'=f(x,y)$$, $$y(x_0) = y_0$$ no meToay Sitnepa ocyLLeCcTBAAETCS MO hopmyne
$$y_{i+1} =y i + hf(x_i,y_i)$$, roe $$x_i = x_0 + ih$$ $$(i=0,1,2,...)$$, $$h$$ - BbIOpaHHbIN Wwar.
BbibepuTe chopmyny, koTopas byLeT NPpUMeHATLCA A8 HaX0XAeHNs 3HadeHus $$y_1$$ no meTony dinepa Ans 3agaym Kowm MC
$$y' = x"2 + 2y$$, $$y(1)=2%%, ecnam war $$h=0.1$$.
Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuaHTbl OTBETOB?|a
WTpad 3a kaxayro HenpasunbHy0 nonbiTky:| 100

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Mownck nocnefoBaTeNbHbIX 3HaYeHUin pelueHns 3agayn Kowm $$y'=f(x,y)$$, $$y(x_0) = y_0$$ no meTomy ditnepa ocyLLeCcTBASETCS MO hopmyne
$$y_{i+1} = y_i + hf(x_i,y_i)$$, rae $$x_i = x_0 + ih$$ $$(i=0,1,2,...)$$, $$h$$ - BbIOpaHHbIN Wwar.

BbibepuTe thopmyny, koTopas byLeT NpUMeHATLCS A8 HaX0XKAeHNS 3HadeHus $$y 1$$ no meTony ditnepa Ans 3agayu Kowm

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

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOPSAAOK OTBETOB

[a

HymepoBaTb BapuMaHTbl OTBETOB?

a

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

100

ID-HOMep:

OTBeThI

OT3bIB

OueHka

$$y_1=2+0.1f(1,2)$$

100

$$y_1=1+0.1f(2,1)$$

$$y 1 =2+0.1(1.1,2)$$

OO |T |2 |x

$$y_1=1+0.1f(2,1.1)$$

O6LWMi1 OT3bIB K BONPOCY:

\Ana no6oro npaBUIIbLHOro oTBeTa:

Baw oTBeT BEPHbIN.

\Ans no6oro HenpaBuUnbHOro orBeTa:

Baw oTBeT HenpaBUbHbIN.

Mopckaska 1:

MNoka3aTb kOoNU4YeCcTBO NPaBUNbHbIX
oTBeToB ([Moackaska 1):

HeT

YpanuTb HeKoppeKTHble OTBeThI
(Mopackaska 1):

HeT

Teru:

lNossonssem ebibupame 0OUH UIU HECKOJILKO MpasusibHbIX 0mMmeemoes U3 3adaHHO20 CruCKa.
(MCI/MA)

top/MNo ymonyanuio ana OC 10.03.01 UHdopmaumoHHaa 6e3onacHoctb/OMNK-2/MeTtoapbl BbluncneHunin/Metoabl

BbIYUC/IEHUI_33a8aHUA C KOPOTKUM OTBETOM

MetBbiy B K 001

MycTb $$L(x)$$ -

MHTEpI‘IOJ‘IﬂLIMOHHbII;I

MOJINHOM ﬂarpaH)Ka onsa
hyHKuMKM $$y=Ff(x)$$,
3Ha4yeHunsa KOTOpOI?I AaHbl B

Tabnuue

X |0

2

3

flx)|1

1

5

Hangute
3HayeHue

SSL(1)$S.

lsa |




Bann no ymonuanuio:| 1
YyBCTBUTENBHOCTD K|
perucTpy:

LWTpad 3a kaxayro 33.3
HenpaBUNbHYK NONbITKY:| ™

ID-HOMep:
OTBeTbl |OT3bIB/OLEHKA

1 100
Oowunn
OT3bIB K
BOMNpPOCY:
Moackaska
1:

Teru:

Bam Heobxodumo ykasamb
Xxomsi 6b1 0OUH 803MOXXHbIU
omeem. [Tycmbie omeemel
He 6ydym ucronb308ambCsl.
Cumeos1 «*» MOXHO
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MetBbiy B K 002

Bbi4ncanTs NpmbnvmxérHoe 3HayeHne nHterpana $$\int\limits_{0}~ {1} 2x + \cos(\pi x) dx$$ MeTOAOM TpaneLuit, eCaN OTPE30K UHTErPUPOBaHMNS SA

pa36|/1T Ha $$n = 4$$ paBHble YacTu. Ecaiv B 0TBETE NoJlyvaeTcs fecaTuyHas ,ELpOﬁb, TO OKpyrinTe €€ 10 JecATbIX.
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Mopckaska 1:

Terun:

Bam Heobxo0umo yka3amb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucrnionb3oeamscs. CuMB0IT «*» MOXHO UCMO/Ib308amb 8 Kadecmee wabrioHa,
coomeemcmaeytouje2o mobbim cumeonam. Nepebiti nodxodswul omeem 6ydem

ucrionib3ogambcs 0515 orpedesieHUs1 OUEHKU U om3blea.

top/MNo ymonyanuio ana OC 10.03.01 UHdopmaumoHHaa 6e3onacHoctb/OMNK-2/MeTtoapbl BblunucneHunin/Metoabl

BbIYUC/IEHUI_33[aHUA C Pa3BEPHYTbIM OTBETOM

MetBbiy MB P 001

Mcnonb3ys meTop 3einfens, BblaMcAUTL BTopoe npubavxerue $$(x_17{(2)},x_27{(2)},x_37{(2)})$$ K peLleHunt0 CUCTEMbI NHERHBIX

ypaBHeHWiA

$$\left\{ \begin{array}{I} 10x_1+x_2-2x_3 = 12, \\ 5x_1 + 10x_2-x_3 =6, \\ x_1 + x_2 + 10x_3 = -9. \end{array}\right.$$

B kayecTBe HyneBoro npubavxerus Boibpatb $$x 1~ {(0)} = 0$$, $$x 27 {(0)} = 0$$, $$x 3~ {(0)} = 0%$.
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Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egsecmu mekcm. Omeem O0/KeH
6bImb oueHeH npernodasamersiem 8py4HYIo.

Kputepum oueHKu

yAOBﬂeTBOpVITefIbHOE BlageHne TeopeTu4eCKMM maTepmnasiom npn oTeeTe Ha KOHTpOl‘IbHOVI3M€pVITe}'IbeIl7I maTtepuan
3auTeHo

HeynosnetBoputenbHoe BnafeHUe TeOpeTUYECKMM MaTepPManom Npu OTBETE Ha KOHTPO/IbHON3MEpPUTEIbHbIN
maTtepuan He 3auteHo



