MuHob6pHayKku Poccum
SEAEPA/IbHOE FOCYAAPCTBEHHOE BIOAKETHOE OBPA30OBATE/IbHOE YYPEXKAEHUE
BbICLLErO O6PA30OBAHUA
«BOPOHEXCKWUA rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlrY»)
YTBEPXKAAIO
3aBeaytolwmin kadeapon
/é%i//* KypranuH Ceprent Amutpuesmy
Kadenpa umdpoBbix TEXHOOMNI
05.03.2025
PABOYAA MPOrPAMMA YYEEHOW AUCLUN/IUHDI

51.0.33 MeToAb! BblYMCAEHUI

1. Koa 1 HaumeHoBaHMe HanpaBaeHUs NOArOTOBKM/cneunanbHOCTL:
09.03.02 NHbOpMaALMOHHbIE CUCTEMBI U TEXHONOTUM

2. MNpodunb noarotToBKu/cneymanusaums:
NHkeHepua MHGOPMALMOHHbIX CUCTEM M TEXHONOMMIA
3. Keanudwukauma (cteneHb) BbiNyCKHUKA:

bakanaspuaTt

4. ®opma obyyeHus:

OuHan

5. Kadepapa, oTBeyatowas 3a peannsauuio AUCLUNINHDI:
Kadenpa umdpoBbix TEXHONOMMI

6. CoctaButenu nporpammbi:

KpblnoBeukuin AnekcaHap Abpamosuy, K. ¢.-M. H., 4OLEHT
7. PekomeHgoBaHa: npotokon HMC Ne 5 ot 05.03.2025
8. YuebHbiii rog: 2026-2027 Cemectp(bl): 4



9.lenun 1 3apaum yue6HOMU AUCLUNAUHDI:

Llenb: ocBOEHME OCHOBHbIX METOA0B NPUBANKEHHOTO PELUeHMA MAaTEMATUYECKMX 3a4au.
3agauu:

- U3y4yeHue NPUHLMMNOB OCHOBHbIX METOA0B NPUB/INKEHHOIO peLleHns; -
aNIropuTMM3aLMK U peannsaumm Ha 9BM 6a30BbIX METOLOB BblYMCAEHUN.

10. MecTo yuyebHoii gucumMnanHbl B cTpyKType OOM:

YyebHasa AucuUMNIMHA OTHOCUTCA K o06s3aTenbHOM 4YacT 6noka B1. [nAa ycnewHoro ocBoeHWUs HeobxoaMmo
npeaBapuTe/ibHOe M3yYeHue CAeaylolWmX AUCLUMUMAMH @ MaTEMATUYECKUIA aHanus, auddepeHumanbHble ypaBHEeHUs,
ypaBHEHMA MatemaTuyeckon GU3MKK.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUs no aucumnamHe/moaynio (3HaHUA, YMeHUA, HaBbIKMK),COOTHECEHHbIe C
NNaHUPYEeMbIMU pe3ynbTaTamMu 0CBOeHUs 06pa3oBaTeNbHOI Nporpammbl (KOMMETEHLMAMM BbiMyCKHUKOB):

Koz n Ha3BaHMe KomneTeHuumn

OMNK-1 CnocobeH npumeHaTb
ecTeCTBeHHOHay4Hble 1
0bLLEenHKeHepHble 3HaHUA, MeTOAbI
MaTemMaTU4eCcKoro aHaamsa u
MOAENIMPOBAHNA, TEOPETUYECKOrO U
9KCMEePUMEHTA/IbHOIO UCCNef0BaHUA
B NpodeccMoHanbHOM AeATeNbHOCTH;

OMNK-1 CnocobeH npumeHaTb
€CTeCTBEHHOHAY4HblE U
06LLEVHKEHEPHbIE 3HaHWA, MeToAbl
MaTeMaTMYeCKOro aHaausa u
MOZEe/IMPOBaHUSA, TEOPETUYECKOTO U
3KCNEepPUMEHTANIbHOTO UCCeA0BaHUSA
B NPOpecCcMOoHaNbHOM AeATeNbHOCTY;

OMNK-1 CnocobeH npumeHaTb
€CTeCTBeHHOHay4YHble U
0BLENHKEHEPHbIE 3HAHMA, METOAbI
MaTeMaTM4YyecKoro aHa/iM3a u
MOZENNPOBAHUA, TEOPETUYECKOTO U
3KCNEepPMMEHTaIbHOTO UCC/Ie0BaHMNA
B NpodeccMoHaNbHOM AeATeIbHOCTY;

Kopa v Ha3BaHMe MHAMKaTopa
KomMmneTeHunn

OTK-1.1 3HaeT ocHOBbI
MaTeEMATUKU, GU3NKK,
BbIYUC/INTENBHOM TEXHUKMU U
NpPorpaMmMmnpPoOBaHMSA

OlK-1.2 Ymeert pewatb
CTaHAapTHble
npodeccMoHanbHble 334a4M C
npUMeHeHnem
€CTeCTBEHHOHAYUYHbIX U
0BLENHKEHEPHbIX 3HAHWUA,
MEeTOA0B MaTeMaTUYECKOro
aHa/nn3a U MoAeIMpPoBaHuA

OMK-1.3 meeT HaBbIKM
TEOPEeTUYECKOro U
3KCNEepPUMEHTANbHOTO
nccnenoBaHnA 06BHEKTOB
npodeccMoHanbHoM
OEeATeNnbHOCTH

3HaHUA, YMEHUA, HaBbIKK

3HaTb: OCHOBHble METOZbI
BbIYMCNEHWNN, KoTopble
MCMONb3yHTCA ann
NOCTPOEHUSA mozenen u
KOHCTPYMpPOBaHUA
anropmuTMoB peleHus
NPaKTUYECKMX 3aJau.

YMeTb: NPUMEHATb MeToAbl
BbIYMCNEHWNI ONA pelleHns
NPaKTUYEeCKMX 3a4au.

Bnapetb: HaBblkamu

KBaANdULMPOBAHHOrO BbIGOPa U

afanTauum CyLLecTBYOLLIUX
MeTOA0B A/1A peLleHus
MPaKTUYECKUX 3a4au.



OlNK-6 CnocobeH paspabaTbiBaTb
aNropmuTMbl M NPOTPaMMbl,
npuroaHble ANs NPaKTUYEeCKoro
npumeHeHus B obiactu
MHPOPMALMOHHbBIX CUCTEM U
TEXHONOrN;

OlK-6.2 YmeeT npuMeHATb
METOAbl aITOPUTMU3ALLUN, A3bIKK
N TEXHONOTUN
NPOrpaMmMmMpPOBAHUS NPK
peweHnn NpodeccuoHaNbHbIX
3aaa4 B obnactm
MHPOPMALLMOHHbIX CUCTEM U
TEXHO/I0rni

12. O6bem AUCUUNAMHDI B 3a4eTHbIX eguHULax/uac:

3/108

dopma npomerKyTOUHOI aTTecTauuu:

3avet

13. Buabl yueb6HoOM paboTbl
Bug yuebHol paboTbl

AyouTOpHbIE 3aHATUA
JNleKuMoHHble 3aHATUA
MpaKTUyeckune 3aHATUA
NabopaTopHble 3aHATUA

CamocTosTenbHan paboTa

KypcoBas paboTa

lMpomexkyTouHaa aTTecTauma

Yacbl Ha KOHTPO/b

Bcero

13.1. CopepKaHue AUCUUNIUHDI

n/n CoaeprkaHue pasgena
ANCLMUNNHDI

HanmeHoBaHMe
pasgena ANCUMNANHbI

1 Pa3sHOCTHbIe ypaBHEHMA

CeTouHble GyHKLMM.

YMeTb: NPUMEHATb MeToAbl
BbIYMCNEHUN ANA peLleHnn
NpakTUYecKnx 3asay. Bnagets:
HaBbIKaMU
KBaIMpMLMPOBAHHOrO BbibOpa U
afanTaumm CyLwecTBYIOLLMX
MeTO/Zl0B /1A peLleHuns
MPaKTUYECKMX 33au.

Cemectp 4 Bcero

48 48

16 16

16 16

16 16

60 60

0
0
108 108

Peanusaums pasgena gUCUUNANHbLI C MOMOLLLbHO
OHNanH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=4523,

https://edu.vsu.ru/course/view.php?id=4015

Pa3sHocTHbIe ypaBHeHHMA.
PeweHue KpaeBbIx 3aga4 ana
YypaBHEHMUI BTOPOro NopsaaKa.
PasHocTHble ypaBHEHMA KaK
onepaTopHble YPaBHEHUA.

UHTepnonauma n
yncneHHoe
MHTEerpMpoBaHue

MHTepnonauma u npubamxkeHune

GYHKUMNA.
YucneHHoe nHTerpmposaHue.

https://edu.vsu.ru/course/view.php?id=4523,

https://edu.vsu.ru/course/view.php?id=4015



n/n

n/n

YucneHHoe pelueHne
CUCTEM NIMHEMHbIX
anrebpanyeckmnx
YPaBHEHUI

PasHOCTHble meToAbl
peLleHns KpaeBblx
3afay anA
06bIKHOBEHHbIX
anddepeHuManbHbIX
YpaBHeHUI

HanmeHoBaHue
pasaena AUCLUNANHDI

3apava Kowwu gna
0BbIKHOBEHHbIX
anddepeHuManbHbIX
ypaBHeHUM

Cucrembl JIMHEWNHbIX
anrebpanyeckmx ypaBHeHUNA.
MpAmble meToabl.

NTepaumoHHble meToapl.
BapunaunoHHo-nTepaumoHHble

meToApbl.

OCHOBHble  MOHATUA  Teopuu
Pa3HOCTHbIX CXEM.

OAHOpOLHbIe TPpEXTOUEYHbIE
pPa3HOCTHblE CXEMbI.
KoHcepBaTUBHbIE Pa3HOCTHbIE

CXeMbl.

CoaeprkaHue pasgena
ANCLUMNANHDI

MeTtoapl PyHre-KytTa.
MHorowarosble meTobl.
MeTtoabl Agamca.
AnnpoKkcumauma 3agavmn Kowwu
AR CUCTEMbI JIMHEMHbBIX
anbdepeHUnanbHbiX ypaBHEHU
nepBoro nopsaaKa. YcTonymsocTb
[OBYXC/IOMHOMN CXeMbl.

13.2. Tembl (pasgenvl) AUCLUNAUHDBI U BUADI 3aHATUIA

HanmeHoBaHMe Tembl
(pasgena)

PasHocTHbIe ypaBHEHUA

NHTepnonaumna n
yncneHHoe
MHTEerpmMposaHue

YucneHHoe pelleHune
CUCTEM NIMHENHbIX
anrebpanyeckmx
ypaBHeHUM

PasHocTHble MeToAbI
peLleHnn KpaeBblx
3afay anA
06bIKHOBEHHbIX
anddpepeHuManbHbIX
ypaBHeHUM

J1eKUMOHHble MpaKTnyeckune
3aHATUA 3aHATUA
2 2
2 2
4 4
4

https://edu.vsu.ru/course/view.php?id=4523,
https://edu.vsu.ru/course/view.php?id=4015

https://edu.vsu.ru/course/view.php?id=4523,
https://edu.vsu.ru/course/view.php?id=4015

Peanusauma pasgena ANCLUMNANHBI C MOMOLLbIO

OHNanH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=4523,
https://edu.vsu.ru/course/view.php?id=4015

JNTabopaTopHble CamocTtoAaTenbHasn
3aHATUA paboTa

2 8

2 8

4 16

4 14

Bcero

14

14

28

26



3 3apava Kowwu ana 4 4 4 14 26
06bIKHOBEHHbIX
anddpepeHumanbHbIX
ypaBHeHUM
16 16 16 60 108

14. MeTtopuyeckue yKasaHMa 418 06yyalowmxca N0 0CBOEHUIO 4UCLUN/IUHDI

OcBoeHMe AUCLMNNHBI CKAABIBAETCA U3 ayAUTOPHON paboTbl (yuebHOM AeATeNbHOCTH, BbIMOAHAEMON NOA,
PYKOBOACTBOM NpenofasaTenia) v BHeayAUTOPHOMN paboTbl (y4ebHON feATeNbHOCTH, peannsyemoin obyJatowmmes
CaMOCTOATE/IbHO).

AyauTopHaa paboTa COCTOMT M3 BbIMOJHEHMS MPAKTUMYECKUX M 1abopaTopHbiX 3adaHuii B 06béme,
npeaycMOTPEeHHOM yyebHbIM MaaHoM.

CamocTtoaTenbHas pabota npegnonaraet yraybnéHHoe W3yyeHUe OTAE/bHbIX Pa3fesnioB  AUCLMUIMIAUHBL - C
MCNONb30BaHNEM  NIUTEPATypbl, PEKOMEHAOBAHHOM npenogaBaTesneM, a TaKXKe KOHCMEKTOB MpPaKTUYeCcKuX
(nabopaTopHbIX) 3aHATUIA. B KayecTBe mnaHa ANA CAaMOCTOATENIbHOM PaboTbl MOXKeT 6bITb Mcnonb3oBaH pasgen 13.1
HacTosLLel paboyeil nporpammbl, B KOTOPOM 3adUKCUMPOBaHbI pa3fenbl AUCUUNIUHBI U UX COAepKaHune. B paspene
13.2 paboueii nporpammbl onpeaenseTca KOJIMYeCcTBO YacoB, OTBOAMMOE Ha CaMOCTOATENIbHYD PaboTy MO Kaxaomy
pasgeny AUCUMNAWHbLI. Bosbluee KOAMYeCTBO 4acoB Ha

camocToATenbHytpaboTy oTBOAUTCA HAa Hanbonee TpyaHblepas3genbl AACUMNAUHBL. [ns
CaMOCTOATENIbHOIO U3yYeHUA OTAE/bHbIX Pa3aenos AUCLUNANHBI UCNONb3YeTCA NepevyeHb ANTepaTypbl U APYTrMX pecypcos,
nepeyvyncnieHHbIX B NyHKTax 15 1 16 HacToswen paboyein nporpammbl.

YCrnewHocTb OCBOEHUA AUCUMMINHBI ONPeaenseTca CUCTEMATUYHOCTbIO WU T1yBUHOW ayaMTOPHOW WM
BHeayAMTOpPHOM paboTbl obyyatoLLerocs.

MpM MCNONb30BAaHAMCTAHLMOHHM 06 PAa30BAaTENbHbLIXbIX TEXHONOTMIUN 3NEKTPOHH
obyyeHuA T o

BbINO/IHATL BCE YKa3aHUA npenoaasaTesieil, BOBpemsa NoAKA4aTbeA K online 3aHATUAM, OTBETCTBEHHO MOAXOAMUTD K

3afaHMAM 415 CAMOCTOSATeIbHOM paboTbl.

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

OUNCLUTNIUHDI

No NcTouHuMK

n/n

1 MabmyTanHos, P. ®. YucneHHble meToabl : yuebHoe nocobue / P. ®. TmabmytamHos, K. P.
XabubynnuHa. — KasaHb : Mspgatenbcteo KHUTY, 2018 . — 92 c. — <URL:
http://biblioclub.ru/index.php?page=book&id=500887>

2

KonyeHoBa, H. B. BbluncauTesibHas MaTeMaTuKa B Mpumepax 1 3agavax [I1eKTpoHHbIN pecypc]
/ KonueHosa H. B., MapoH WU. A. — 4-e usa., ctep. — Cankr-lMetepbypr : flaHb, 2017 .— 368 c. — <URL:
https://e.lanbook.com/book/96854>

6) AONONHUTEeNbHAA nTepaTypa:

No NcTouHMK

n/n

baxsanos, H. C. YucneHHble meToabl : ydebHoe nocobue ana ctya. obus.-mar. cneumanbHocTtel sysos / H. C.
baxsanos, H. M. *uakos, I. M. Kobenbkos. — 6-e nsg. — M. : BUHOM. J1a6. 3HaHui, 2008. — 636 c.



BBeaeHMe B MeTOAbl BbIMMC/IEHWNI: KOHCNEKT /IEKLMIA U NPUMeEPbI Nporpamm : ydebHoe nocobue ans sysos /
A. A. Kpbinoseukuit, T. A. KpblnoseuKas, A. B. AtaHos, U. C. YepHuKoB. — BopoHex : U3gaTenbckuin 4om
Bry, 2015. — 90 c.

3 Oemngosuy, b. M. YncneHHble metoabl aHanusa. MpunbamskeHne dyHKUNM, audpdepeHumanbHblie U
MHTErpasibHble ypaBHeHUA [DNIeKTPOHHbIN pecypc] : yuebHoe nocobue / B. M. emnaoosuy, U. A.
MapoH, 2. 3. LLlyBanoBa. — 3neKTpoH. gaH. — CM6. : flaHb, 2015. — 400 c. — <URL:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=537>

No MCTOYHMK

n/n

Oemngosuy, b. M. OCHOBbI BbIYUCAUTEIbHON MaTeMATUKN [DNIEKTPOHHbIN pecypc] : yuebHoe nocobue / B. .
Oemunposuy, N. A. MapoH. — dn1eKTpoH. gaH. — CN6. : /laHb, 2011. — 665 c. —
<URL: http://lanbook.lib.vsu.ru/books/element.php?pll_id=2025>

> Kupees, B. N. YucneHHble MeToAbl B TpUMepax 1 3afadvax [DNeKTpoHHbIN pecypc] : yuebHoe nocobue / B. U.
Kupees, A. B. NaHTenees. — InekTpoH. gaH. — CN6. : laHb, 2015. — 448 c. —
<URL: http://lanbook.lib.vsu.ru/books/element.php?pll_id=65043>

6 Camapckuit, A. A. YucneHHble metoabl MaTematuyeckon opusnkm : [YuebHoe nocobue] / A. A. Camapckuid, A.
B. N'yanH. — M. : HayuHbiii mup, 2000. — 315 c.

7

Camapckuit, A. A. BBegeHue B YMC/IeHHble MmeToapl : y4ebHoe nocobue ana sy3os / A. A. CamapcKkuii ; Mock.
roc. yH-T um. M. B. JlomoHocoBa. — M3a. 3-e, ctep. — CI6. : /laHb, 2005. — 288 c.

B) MHOOPMALMOHHbIE 3/1eKTPOHHO-06Pa30BaTe/IbHbIE PECYPCbI:

Ne n/n NCTOYHMK

1 dneKTpoHHas bubanoteka BrY https://lib.vsu.ru

2 DNEKTPOHHbIN yHuBepcuTeT BIY https://edu.vsu.ru

3 3BC «/laHb» https://e.lanbook.com/

4 «YHuBepcutetckaa 6ubanoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT cTtyaeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-MmeTOgUUECKOTrO 0becneuyeHUs A8 CaMOCTOATEIbHOM paboTbl

No McTouHMK

n/n

baxsanos, H. C. YncneHHble meToapl : yuebHoe nocobue ana ctya. pus.-mart. crneumanbHocTen sy3os / H. C.
baxsanos, H. . }uakos, I. M. Kobenbkos. — 6-e ns3a. — M. : BUHOM. N1a6. 3HaHui1, 2008. — 636 c.



2 MnbmyTanHos, P. ®. YnucneHHble meToabl : yuebHoe nocobue / P. ®. fmabmytamHos, K. P.
XabubynnuHa. — KasaHb : sgatenbcteo KHUTY, 2018 . — 92 c. — <URL:
http://biblioclub.ru/index.php?page=book&id=500887>

3 KonueHoBa, H. B. BbluncantenbHana matemMaTvka B NpUMepax 1 3agadax [In1eKTpoHHbIN pecypc]

/ KonueHosa H. B., MapoH U. A. — 4-e usa,., ctep. — CaHkT-Metepbypr : flaHb, 2017 .— 368 c. — <URL:
https://e.lanbook.com/book/96854>

17. UHdopmaumnoHHbIe TEXHONOTUU, UCNONIb3yeMble ANA peanusaumm yuebHon AUCLUNANHDI,BKAOYaA NporpaMmmHoe
obecneueHne n HGOPMaLMOHHO-CNPaBOYHbIE CUCTEMDI (MPU HEO6X04UMOCTH):

MpunpeannsayumaAUCLMNANHBIMOTYT UCNONb30BAaTbCA TEXHONOTMUN 3NEeKTPOHHOToobyue
HUAa n

ANCTaHLMOHHble obpa3oBaTeibHble TeEXHOIOrMM Ha 6ase nopTana edu.vsu.ru, a Tak»Ke Apyrve J0CTyMHble Pecypcbl CeTu
NHTepHeT.

18. Ma‘repuaano-TeXHuqecxoe obecneyeHue AUCUUNJIUHDI:

JleKUMOHHaA ayauTOpUs, OCHALLEHHAA MYJbTUMEAUNHBIM MPOEKTOPOM; CreunannsnpoBaHHas Mmebesb: JocKa
MeJioBas UM MapKepHas 1 WT., CTOAbI, CTY/1bA B Heobxoanmom Konuyectse. OC Windows v.7, 8, 10, Habop yTuaut
(apxmBatopbl, datn-meHeaskepbl), LibreOffice v.5-7, Foxit PDF Reader, Maxima.

19. OueHouHble cpeacTBa ANA NPOBEAEHUA TeKYLLEe U NPOMENKYTOUHOM aTTecTauuit

MopsAAOoK OLEeHKM OCBOEHMA 0byvatoLmMMKCcs y4ebHOro maTepuana onpeaenseTcs CoaepaHMem caeayrolwmx pasaenos
OVCUUNNUHBI:

Ne Pasgesbl AUCLMMANHDI Koa KomneTeHuuu Koa nuHpmkatopa OLeHOYHble cpeACcTBa A/1A
n/n (mozynn) TeKyLLeln aTrecTauum
1 Paspenbi 1-5 OnK-1 OlMK-1.1 KoHTponbHan paboTa
2 Paspenbi 1-5 OnK-1 OlK-1.2 KoHTposbHasa paboTa
3 Paspenbi 1-5 OnkK-1 OlK-1.3 KoHTposbHasa paboTa
4 Paspenbi 1-5 OnnK-6 OlK-6.2 KoHTposbHasa paboTa

MpomexkyTouHaa aTTecTauma

dopma KoHTponA - 3aveT

OueHOoYHble cpeacTBa A1A MPOMEXKYTOYHOM aTTecTaumm

Komnnekt KUM

20 Tunosble OLEHOYHbIE CPEACTBA U METOAUYECKME MaTepUuabl, onpeaensiowme npoueaypbioLeHMBaHUA
20.1 TeKyLWMit KOHTPO/Ib YCNEBAEMOCTH

TeKyLKni1 KOHTPO/Ib YCEeBAEMOCTHM MO AUCLMUMIMHE OCYLLECTBAETCA C MOMOLLbIO CleayoWwmX OLEHOUYHbIX CPeacTB:

KOHTpO/IbHan paborTa.

Mpumepbl 3a4aHKi AN KOHTPOAbHbIX paboT:

KoHTponbHaa pabora No 1 BapuaHrT 1.

HaliT 1 ncnpasuTb OWNBKK, a TaKKe 3anoIHUTb NPOMYCKU B aITOPUTME METoAa Ae/IeHUs OTPe3Ka Mnornosiam,
npeacTaBseHHoro B opme ncesno-Koaa:



// meTon neneHus otpeska nononam double
f(double x) // f(x)

{
return exp(1/x)-5;

double dihotomia()

{
double a=0;

double b = ;
double E = 0.0001;

double m;

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

{

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

}

return (a-b)/2;

BapwuaHT 2.

HailTm 1 ncnpaeBuTb OWKMBKKM, a TaKKe 3amnoNHWUTL MPOMYCKM B anroputme meToda Xopd, NpeactasBneHHoro B popme
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
= ; doubleE=
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;

BapwuaHT 3.

HaMTum mcnpaBmUTb OWMBKM, a TAaKKE3aNONHUTbNPONYCKN BanropuTmemeTonaa HbloToHa
(kacaTenbHbIX), NpeacTaBneHHOro B popme nceBao-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; double b
= 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;

KoHTponbHasa paborta Ne 2 BapuaHT 1.

HaiTi 1 ncnpasuTb OWKNBKM, a TaKsKe 3aMoNHUTb MPOMYCKM B aNropuTMax MeTOA0B, NpeacTaB/ieHHbIX B popme
nceeno-Koaa:

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

// z - TOUKa, B KOTOPOW ULLEM 3HAYEHUE UHTEPNOANPYIOLWEN QYHKLMM

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

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

return a*x + b;

// metopn, CumncoHa

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

{
floatS=0;

float f(float x);



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

BapwuaHT 2.

HaliT 1 ncnpaBuTb OWNMBKMK, @ TaKKe 3an0/IHUTb NPOMYCKM B a/ITOPUTMaX METOA0B, NPeAcTaBNeHHbIX B dopme
ncesao-koaa:

// viHTepnonauma MHoro4sieHom HbloToHa
float delta(int k,int i)
{

if (k=0) return (y[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
// c - TO4Ka, B KOTOPOW MLLLEM 3HAYEHNE UHTEPNOAUPYIOLLEN QYHKLMK
{
N=y[0]; float m =0;
floatz=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 Rect(float a, float b, float h)

{

floatS=1;

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

BapwuaHT 3.

float f(float x);



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

// nHTepnonauma mHoro4yneHom HbtoToHa

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 - KOANYECTBO Y3/10B MHTEPNONALLMUM
// € - TO4Ka, B KOTOPOM ULLEM 3HAUYEHME UHTEPMOMPYIOLLEN GYHKLMK
{
N=y[1];
floatm =1;
floatz =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+=1(x);  return S+h*(f(a)
+f(b));
}

OnvcaHune TeXHONOMMM NpoBeaeHus: obyyatoLemycs ciydaiiHbiM 06pa3om AAETCA BapPMaAHT KOHTPOJ/IbHOM paboTbl. Ha
MUCbMEHHOE BbINOJIHEHWUE 3a4aHNI NPELOCTaBAAETCA 2 aKaZeMUYECKUX Yaca.

TpeboBaHMA K BbIMOJHEHWIO 3a4aHUI (MU WKabl U KPUTEPUM OLLEHUBAHMA): 33 NOJIHOE MPABU/IbHOE BbINOJIHEHME BapMaHTa
BbicTaBnsetca 50 6annos. OLeHKa CHUMKAETCA, eCAu B NPOLECCe BbINOMHEHUA 3a4aHUA  BbliM  AonyweHbl OWWOKM U
HeToyHOoCTU. OueHka O 6annoB CTaBUTCA /IMBGO 3a MOJIHOCTbIO HEBbIMOJIHEHHOE 3aZaHue, MB0 NPU HaNMYUK rpybbIx
OLUINBOK.

20.2 NMpomerKyTouHaA aTTecTtauus

MpomekyTo4Has aTTecTauma No AUCLUNAMHE OCYLLECTBAAETCA C MOMOLLBIO CAeAYHOLMX OLEHOYHbIX CPeaCTB:
Komnnekt KUM.

MepeyeHb BONPOCOB K 3a4eTy:
Pasgen 1. TOYHOCTb BbIHYUCUTENIBHOTO IKCMEPUMEHTA.
Yucna c nnasaroLet TOYKON.
BblumcanTenbHble NOrpeLHoCTU.
Pasgen 2. YncneHHoe pelneHne HeIMHEUHbIX YPaBHEHUN.
33,241 YNCIEHHOTO PeLleHUA HEeIMHEMHbIX YPaBHEHUN.
MeTopn, aeneHva oTpesKa nonoaam.
MeTopg, xopa.
MeTog HbtoToHa.
Pa3gen 3. AnnpoKkcumauma GyHKLUNA.
MocTaHoBKa 3a434M annpPOKCMMaALNU GYHKLMIA.
KyCoYHO-MHENHAA MHTePNOAALMA.
MHorouneH JlarpaH»xa.
MHorouneH HbtoToHa.
CnnaliHbl.
TOYHOCTb MHTEPNONALNMN.
Paspen 4. YncneHHoe MHTErpupoBaHue.
MocTaHOBKa 3aa4M YNC/IEHHOTO NHTErPUPOBaHKA.
MeToz NpAMOYro/ibHUKOB.
MeToz Tpaneuui.
MeTtopg CumncoHa.
MeTtog, Naycca.

TOYHOCTb YNCIEHHOTO MHTETPUPOBAHMUS.



Ocobble cnyvyanm YNCNEHHOTO MHTErPUPOBAHMA.
KpaTHbie uHTerpanbi.

Pa3gen 5. PelwueHue cuctem IMHEUHbIX YPaBHEHUNA.
OCHOBHbIE MOHATHUA.

MeToabl peLleHns IMHENHbIX CUCTEM.

dopmynbl Kpamepa.

MeTtogp, Naycca.

MeTton, nporoHkKu.

MeToga, npocTon ntepaumm.

MeTtog Maycca-3engens.

3az,a4M Ha cCOBCTBEHHbIE 3HAYEHUA.

Pasgen 6. O6bIKHOBeHHble guddepeHumnanbHble ypaBHEHUA.
MeTog dinepa.

MeTog, dinepa c nepecyeTom.

MeTtogbl PyHre-KyTTa.

MeTtopa Agamca.

Mpumepbl TUNOBbIX KOHTPOJ/IbHO-U3MEPUTE/IbHbIX MAaTEPUANOB:
KOHTpOobHO-U3MepuUTenbHbI matepuan Ne 1
1. Metog CumncoHa.

2. MeTtog, diinepa.

KOHTpobHO-U3MepuTeNbHbI maTepuan Ne 2
1. MHorouneH HbloTOHa.

2. MeTtopa, nporoHkKu.

OnucaHue TexHonorMm nposeaeHus. Obyyatowemycs cnydaliHbim obpasom gaetca KMM, cogeprKalumii 2 Bonpoca 13
nepeyHs Bbile. Ha BbINOAHEHME 3a4aHNI NpeAoCTaBAsETCA 2 aKaJeMUYeCcKuX Yaca.

TpeboBaHMA K BbINOJHEHWIO 3a4aHUI (MU WKaAbl U KPUTEPUM OLLEHUBAHKSA).
[ns oLeHnBaHUA pe3ynbTaToB 06yYEHUs Ha 3a4eTe UCNOJb3YHOTCA CAeAYHoLME NOKasaTenu:

1) 3HaHMe OCHOBHbIX MOHATUI BbIYUCAUTENBHON MaTEMaTUKM U ee METOA0B, KOTOPbIE UCMO/b3YHTCA ANAMNOCTPOEHUS
MOZies1ei M KOHCTPYMPOBaHMA aNrOPUTMOB PeLLEHNA NPaKTUYECKMX 3aaY;

2) 3HaHWe MNOCTAaHOBKM K1acCUYECKMX 3a4ay;
3) yMeHMe NPUMEHATb METOAbI BbIYUCAEHUI AR pelleHns 3a4a4 NpodeccroHaibHON AeATeIbHOCTY;

4) BnafeHne HaBblKaMu KBaNMGUUMPOBAHHOMO BblibOpa M aganTaLMmM CYLLECTBYHOWMX METOA0B BbIUMCAEHUI AN pelueHus
NPaKTUYECKMX 3aaad.



anBe,qéHHble HUXXe 3ag4aHnA peKomeHAyeTCca UCno/sib3oBaTtb Npu nposegeHnn ANarHOCTUYECKUX pa60T ANA OUEeHKHU
OCTaTO4YHbIX 3HAaHMIT NO auncgunauvHe

POC_09.03.02 UHdbopMaLMOHHbIE CUCTEMbI U TEXHOJIOIUU

top/MNo ymonyauuro ana ®OC_09.03.02 UHpopmaLMOHHbIe CUCTEMbI U
TEXHONornm

top/MNo ymonyauuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonorum /OMNK-6/MeTtoAabl BbIMUCIIEHUN

top/MNo ymonyanuro ana POC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-6/Metoabl BbluncneHnmn/Metoabl BbIMUCNIEHUN_TeCTOBbLIE
3afjaHus

MeTtBbiu_®OC_T_001

Hano ypaBuenue $$2x72 - \cos x = 0$$. Ykaxure hopmyny At HAXOKIESHUS OUEPEAHOTO TPUOIMIKEHHS K

mc
PELIIEHUIO 3TOTO ypaBHEHHUS MeTo oM HpI0TOHA (KacaTenbHBIX).

Bann no ymonuanuio:| 1

CnyuaitHbIi nopsaok oreeToB| [1a

HymepoBaTb BapuaHTbl OTBETOB?| a

LWTpacp 3a kaxayto HenpaBunbHY nonbITky:| 100

ID-HOMep:
# OTBeThbI OT3bIB OueHka

A $$x_{i+1} =x_i+\dfrac{2x_i"2 - \cos x_i} 0

' {4x_i+\sinx_i}$$
B $$x_{i+1} =x i+ \dfrac{4x i+ \sinx_i} 0

' {2x_i"2 -\cos x_i}$$

$$x_{i+1} =x_i-\dfrac{2x_i"2 - \cos x_i}

C. {4x_i+\sin x_i}$$ %
D $$x_{i+1} =x i-\dfrac{4x i+ \sinx i} 0

{2x_i"2 -\cos x_i}$$

O6LwWui OT3bIB K BONpPOCY:

[lns no6oro npaBUIILHOroO OoTBeTa: Baw oTBeT BEpHbIN.

[na no6oro HenpaBUNLHOrO oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUIbHbIX

oTtBeTOB ([Moackaska 1): Het

YAanuTb HeKOppPeKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3adaHHo20 CriUCKa.
(MC/MA)




MeTBbiu_®OC_T_002

Ecan KonnuecTso y3/108 UHTEPMOAALUM PaBHO S$n$$, TO CTENeHb UHTEPNONALUMOHHOIO NOIMHOMA, MOCTPOEHHOTrO MO 3TUM y3/1aMm, ...

MC

Bann no ymonyaHuio:

Cny4alHbI NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?)

a

LWrpad 3a kaxayro HenpaBUINbHY NONbITKY:

100

ID-Homep:

# OTBeTbI

OT3bIB

OueHka

He Goubre $$n$$

Beer/a pasHa $$n$$

He 6onbuie $$n-18$

100

ololw[>

Beera paHa $$n-18$

O6LWwmn OT3bIB K BONPOCY:

[na no6oro npaBMILHOro OoTBeTa:

Balu oTBET BEpPHbIN.

[Ona nro6oro HenpaBunbHOrro oTeBeTa:

Baw oTBeT HenpaBU/bHbIA.

Moackaska 1:

MNoka3aTb KONMMYECTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YOoanuTb HeKOppeKTHble OTBeThbI
(Moackaska 1):

HeT

Teru:

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

(MC/MA)




MeTBbiu_®OC_T003

Ha PUCYHKE NIPEJICTaBJICHAa FTEOMETPUYECKAsA HHTEPIIPETALINA OJHOI'0 U3 METOI0B YHCIICHHOI'O HHTETPUPOBAaHMA. VKaKuTe 9T0T METOJ.

MC

Bann no ymonuaHuio:

Cny4alHbI NOPAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?)

a

LWrpad 3a kaxayro HenpaBUNbHY NONbITKY:

100

ID-Homep:

OTBeTbI

OT3bIB

OueHka

METOJ CPEAHUX NMPAMOYT'OJIbBHUKOB

METOJ Tpanenui

100

meTtox napaboi (Metox CumiicoHa)

ololw[>

METOJ JICBLIX NPAMOYTI'OJIbHUKOB

O6wWwmn oT3bIB K BONpPOCY:

[Ona no6oro npaBULHOro OoTBeTa:

Bal oTBeT BEpPHbIN.

Ons no6oro HenpaBuUIbHOro oreeTa:

Baw oTBeT HenpaBUbHbIN.

Moackaska 1:

(Mopackaska 1):

Moka3aTb KONMU4YECTBO NPaBUNbHbIX HeT
otBeToB ([Moackaska 1):
YOanuTb HeKOPPEKTHbIE OTBETbI Het

Teru:

(MC/MA)

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




MeTBbiu_®OC_T004

6yneT BbI6paH Ha IIEPBOM Iare Meroja s JlalibHeero YTOYHEHUS KOpHﬂ?

Ha otpeske $$[0; 3]$$ MeTon0M JesieHus T0M0NaM HIIETCs TPUOITHKEHHOE peneHne ypaBHeHns $$x72 - 2x - 2 = 08$ ¢ Tounoctsio $$\varepsilon = 0,1$$. Kakoii u3 otpe3kon

MC

Bann no ymonyaHuio:

Cny4JalHbI# NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?)

a

LWrpad 3a kaxayro HenpaBUINbHY NONbITKY:

33.3

ID-Homep:

# OTBeThbI

OT3bIB

OueHka

$$[0;1.5]8$

$8[1;2188

$8[2;318$

ololw[>

$8[1.5;3]$$

100

O6LWwmM OT3bIB K BONPOCY:

[na no6oro npaBUILHOro OTBeTa:

Balu oTBET BEpPHbIN.

[Ona nro6oro HenpaBunbHOrro oTeBeTa:

Baw oTBeT HenpaBU/bHbIA.

Moackaska 1:

MNoka3aTb KONMMYECTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YOoanuTb HEeKOppeKTHble OTBeThI
(Moackaska 1):

HeT

Teru:

(MC/MA)

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




MeTBbiu_®OC_T005

Bbibepute dopmyny, KoTopas ByaeT NPUMEHATLCA 418 HAXOXKAEHNA 3HadeHna SSy_{i+1}1$S no meToay dinepa ana 3agaum Kown MC
$$3y' - by = x"28$, $Sy(x_0) =y_0%$, ecnm war paseH $$h$S.

Bann no ymonuanuio:| 1

CnyvanHbIi nopsagok oteetos| [la

HymepoBaTb BapuaHTbl OTBETOB?| a

LTpadp 3a kaxayo HenpaBunbHyo nonbiTky:| 100

ID-HOMep:
# OTBeThI OT13bIB OueHka
A $$y {i+1} =y i+h\left(\dfrac{1} {3}x_i"2 + 2y i"2\right)$$ 100
B. $Sy {i+1} =y 0+h\lefi(\dfrac{1} {3}x_i"2 + 2y i"2wight)$$ 0
C. $8y_{i+1} =y_i+h\cdot x_i"28$ 0
D. $$y {i+1} =y 0+ h\cdotx_i"25$ 0

O6LwWui OT3bIB K BONpPOCY:

[lnsa no6oro npaBUIILHOro oTBeTa: Bal oTBET BEPHbIN.

[na no6oro HenpaBUNbLHOro oTBeTa: Ball oTBET HEeMpPaBU/IbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUIbHbIX

oTBeTOB (Mopgckaska 1): Het

YOanuTb HeKOppeKTHble OTBETbI

(Moackaska 1): Het

Teru:

lNo3sonsem 6bI6Upamb OOUH UJIlU HECKOJIbKO ripasursibHbIX omeemos U3 3a0aHHO20 CriuckKa.
(MC/MA)




MeTBbiu_®OC_T006

Cpenu npuBeIEHHBIX METOJIOB YUCIEHHOTO peleHus TuddepeHmanbHbIX ypaBHeHN BEIOEpUTE METO, KOTOPBIA

OTHOCHTCS K Knaccy MHOTOIIIarOBbIX (MHOFOTO‘IG‘IHLIX). MC
Bann no ymonuanwuo:| 1

CnyvaiHbIi nopsagok oteetos| [la
HymepoBaTtb BapuaHTbl OTBETOB?| a

Litpad 3a kaxayr HenpaBunbHYO nonbITky:| 33.3
ID-Homep:
# OTBeThbI OT3bIB OueHka

A. MeTo Ditnepa 0
B. MeToz Ditnepa ¢ mepecyéTom 0

C. Meron Axgamca 100
D. meton Pyrre-KyTToi 0

O6LWwmM OT3bIB K BONPOCY:

[na no6oro npaBUILHOro OTBeTa:

Balu oTBET BEpPHbIN.

[Ona nro6oro HenpaBunbHOrro oTeBeTa:

Baw oTBeT HenpaBU/bHbIA.

Moackaska 1:

MNoka3aTb KONMMYECTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YOoanuTb HEeKOppeKTHble OTBeThI
(Moackaska 1):

HeT

Teru:

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

(MC/MA)




MeTBbiu_®OC_T007

U3BecTHO, uTo ypaBHeHue $$x3-3x"2+6=08$ nmeeT 0MH BEIIECCTBEHHBIN KOPCHBb. YKaXUTE, KAKOMY W3
[IPECTAaBICHHBIX OTPE3KOB OH IMPUHAICHKHT.

MC

Bann no ymonuanwuo:| 1

CnyvaiHbIi nopsagok oteetos| [la

HymepoBaTtb BapuaHTbl otBeTOoB?| 0

Litpad 3a kaxayr HenpaBunbHYO nonbITky:| 33.3

ID-Homep:
# OTBeThbI OT3bIB OueHka
A. $8[0;118$ 0
B. $$[-1;01%$ 0
C. $$[1;2]$% 0
D. $8[-2;-118% 100
O6LWwmM OT3bIB K BONPOCY:
[na no6oro npaBUILHOro OTBeTa: Balu oTBET BEpPHbIN.
[na no6oro HeMnpaBUNLHOIO OTBETa: Balu oTBET HEMPaBU/IbHbIN.

Moackaska 1:

NMokasaTb KONM4ecTBO npaBUINbHbIX

oTtBeTOB (Moackaska 1): Het

Ypaanutb HEKOPpPEeKTHbIe OTBEeTbI

(Moackaska 1): Het

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




MeTBbiu_®OC_T008

YKaXuTe METO/ YUCIIEHHOTO HHTETPUPOBAHUS, JJI1 KOTOPOTO OTPE30K MHTETPUPOBAHUS 003aTENLHO pa30ruBaETCsI

Ha 4Y6THOE YHCII0 OJICMCHTAPHBIX OTPE3KOB. mc
Bann no ymonuanwuo:| 1

CnyvaiHbIi nopsagok oteetos| [la
HymepoBaThb BapuaHTbl OTBEeTOB?| a

Litpad 3a kaxayr HenpaBunbHYO nonbITky:| 33.3
ID-Homep:
# OTBeThbI OT3bIB OueHka

A. METOJI CPEJHUX NPSIMOYIOJIbHUKOB 0

B. Meron mapabosn (Merox CUMIicoHa) 100
C Mmeron ["aycca (kBagparypHas Gpopmyia 0

' ["aycca)

D. METOJI Tparnenuit 0

O6LWwmM OT3bIB K BONPOCY:

[na no6oro npaBUILHOroO OoTBeTa: Balu oTBET BEpPHbIN.

[na no6oro HenpaBUNLHOrO OTBETa: Balu oTBET HEMPABU/IbHbIN.

Moackaska 1:

NMokasaTb KONM4ecTBO npaBUINbHbIX

oTtBeTOB (Moackaska 1): Het

Ypaanutb HEKOPpPEeKTHbIe OTBEeTbI

(Moackaska 1): Het

Teru:

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

(MC/MA)




MeTBbiu_®OC_T009

Merton kacarenbubix (HproTOHA) HE MOXKET MPHUMEHSATHCS LTS HAXOXKACHHS ouepeqHoro npubimkerns $$x {i+1}$$

K KopHIO ypaBHeHHs $$f(x)=0$$, xorma B Tekyiei Touke $$x_i$S3... Mc
Bann no ymonuanwuo:| 1

CnyvaiHbIi nopsagok oteetos| [la
HymepoBaTtb BapuaHTbl OTBETOB?| a

Litpad 3a kaxayr HenpaBunbHYO nonbITky:| 33.3
ID-Homep:
# OTBeThbI OT3bIB OueHka

A. $$£(x_i) = 0$$ 0

B. $$(x_1) = 0$$ 100
C. $$£'(x_i) < 0$$ 0
D. $$f(x_1) < 0$$ 0

O6LWwmM OT3bIB K BONPOCY:

[na no6oro npaBUILHOro OTBeTa:

Balu oTBET BEpPHbIN.

[Ona nro6oro HenpaBunbHOrro oTeBeTa:

Baw oTBeT HenpaBU/bHbIA.

Moackaska 1:

MNoka3aTb KONMMYECTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YOoanuTb HEeKOppeKTHble OTBeThI
(Moackaska 1):

HeT

Teru:

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

(MC/MA)




MeTBbiu_®OC_T010



Cpenun
TIpeJCTaBIIe
HHBIX
GbyHKIHN
BEIOEpHTE
WHTEPIIOIS
IIUOHHBIH
TIOJIUHOM,
TTOCTPOCHH
BIN JUIS
¢byukun $
$y=f(x)$$,
3aJaHHON
Tadmei

o<

Bann no 1
YMONYaHUIO]

Cny4arHbIN
nopsiioKk OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LWrpad 3a kaxayro
HenpaBUIbHYH
nonbITKY Y,

w w

ID-HOMep?

# OTBe
Tbl

OT13bIB

$
SP(x)

5x"2 -
Ox +
13




Cpenun
TIpeJCTaBIIe
HHBIX
GbyHKIHN
BEIOEpHTE
WHTEPIIOIS
IIUOHHBIH
TIOJIUHOM,
TTOCTPOCHH
BIN JUIS
¢byukun $
$y=f(x)$$,
3aJaHHON
Tadmei

o<

Bann no 1
YMONYaHUIO]

Cny4arHbIN
nopsiioKk OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LWrpad 3a kaxayro
HenpaBUIbHYH
nonbITKY Y,

ID-HOMep?

# OTBe
Tbl

OT13bIB

$
SP(x)

DxA2 -
6x +
13

$
SP(x)

dfrac{
1}
{8}x"
2 -\
dfrac{
1}
{2}x

dfrac{
5}
{8}$$

w w
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LWrpad 3a kaxayro
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nonbITKy;
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ID-HOMep?

# Oree OT13bIB
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Cpenun
TIpeJCTaBIIe
HHBIX
GbyHKIHN
BEIOEpHTE
WHTEPIIOIS
IIUOHHBIH
TIOJIUHOM,
TTOCTPOCHH
BIN JUIS
Gynxmmm $
$y=f(x)$$,
3aJaHHON
Tabauei

O X<

yMOn4YaHUio?

Bannno1

Cny4arHbIN
nopsiioKk OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LWrpad 3a kaxayro
HenpaBUIbHYHO

nonbITKy;

w w
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Cpenun
TIpeJCTaBIIe
HHBIX
GbyHKIHN
BEIOEpHTE
WHTEPIIOIS
IIUOHHBIH
TIOJIUHOM,
TTOCTPOCHH
BIN JUIS
¢byukun $
$y=f(x)$$,
3aJaHHON
Tadmei

O X<

yMOn4YaHUio?

Bannno1

Cny4arHbIN
nopsiioKk OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LWrpad 3a kaxayro
HenpaBUIbHYHO

nonbITKy;

w w

ID-HOMep?

# Oree OT13bIB
Tbl
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HK
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3aThb
onu
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noH |HeTt
bIX
TBeT
B
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Cpenun
TIpeJCTaBIIe
HHBIX
GbyHKIHN
BEIOEpHTE
WHTEPIIOIS
IIUOHHBIH
TIOJIUHOM,
TTOCTPOCHH
BIN JUIS
¢byukun $
$y=f(x)$$,
3aJJaHHOM
Tabauei

o<

yMOn4YaHUio?

Bannno1

Cny4arHbIN
nopsiioKk OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LWrpad 3a kaxayro
HenpaBUIbHYHO

nonbITKy;

w w

ID-HOMep?

# Oree OT13bIB
Tbl

ue
HK

Yaoan
NTb
HeKo
PpeKT
Hble
oTBeT
bl
(MoA
CKa3kK
a1):

HeT

Tern:

lNoseonsem
8bibupampb 00UH
Usnu HEeCKOJTbKO
rpasusibHbIX
omeemos u3
3a0aHHO20

crucka. (MC/MA)




MeTBbiu_®OC_TO011

C nomorpio MeToa Ditiepa Obuia cocTaBicHa hopmyJia Ui HAXOXKACHUS MPHOIKSHHS K PEIICHUI0 HEKOTOPOTro
00BIKHOBEHHOTO M epeHIINaIbHOTO YPaBHEHHUSI TIEPBOTO MOPSIKA:

$$y (i+1) =y i+h\cdota\cdoty i$$

($$a$$ — BemecrBennplii mapametp, $$h$$ — mrar pasduenus mpomexyTka, Ha KOTOPOM HILETCS PEIICHHUE). me
U3 mpencraBieHHBIX BAPHAHTOB BEIOESpHTE TO MU PepeHIHATbHOE YpaBHEHHE, KOTOPOMY COOTBETCTBYET 3Ta
hopmyma.
Bann no ymonyanuio:| 1
CnyuaiiHbii nopsaaok oreetoB| [1a
HymepoBaTb BapuaHThbl OTBETOB?| a
LTpach 3a kKaxayro HenpaBunbHyto nonbITky:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A $$y' = h \cdot a$$ 0
B. $8y' = a$$ 0
C. $8y' =h\cdot a \cdot y$$ 0
D. $3y' = a \cdot y$$ 100
OO OT3bIB K BONpPOCY:
[na no6oro npaBUIILHOro oTBeTa: Baw oTBeT BEpHbIN.
[lnsa no6oro HenpaBUIILHOro OTBeTa: Baw oTBeT HenpaBUAbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUIbHbIX

oTtBeTOB (Moackaska 1): Het

YAanuTb HEKOppPEeKTHbIe OTBETbI

(Mopckaska 1): Het

Teru:

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




MeTBbiu_®POC_T012

ITycte $$1$$ — Tounoe 3nauenue onpenenéunoro uarerpana $$\int 277 f(x) dx$$ wis pyuxumu $$y = f(x)$$,
rpaduk KoTopoit n306paxéH Ha pucyHke, $$I \mbox {JI}$$ u $$I \mbox {I1}$$ — npubIMKEHHBIE 3HAUEHHUS ITOTO
OIPENEIEHNHOTO MHTErPaja, BEIYUCIEHHBIE METOJAMH JIEBLIX M MPABLIX NPAMOYTOJILHMKOB COOTBETCTBEHHO. M3
[peICTABIEHHBIX COOTHOIIEHHH BEIOEPUTE BEPHOE.

MC

Bann no ymonuaHwuo:| 1

Cnyu4aiHbIi nopsagok oteetos| [la

HymepoBaTtb BapuaHTbl OTBETOB?| a

Litpad 3a kaxayr HenpaBunbHYO nonbITky:| 33.3

ID-Homep:
# OTBeTbI OT3bIB OueHka
A. $$I>1 {\mbox{JI}} > I {\mbox{IT}}$$ 0
B. $$I_ {\mbox{IT}} >I1>1 {\mbox{JT}}$$ 0
C. $SI_{\mbox {JI}} >1>1 {\mbox {IT}}$$ 100
D. $$I_{\mbox{JI}} >1_{\mbox{IT}} > I$$ 0
O6LWwmM OT3bIB K BONpPOCY:
[na no6oro npaBUILHOro oTBeTa: Balu oTBET BEpPHbIN.
[na no6oro HenpaBUNLHOrO OTBETa: Balu oTBET HEMPaABU/IbHbIN.

Moackaska 1:

NMokas3aTb KONM4ecTBO npaBUINbHbIX

otBeTOB (Moackaska 1): Het

Ypaanutb HEKOPpPEeKTHbIe OTBEeTbI

(Moackaska 1): Het

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




top/MNo ymonyanuro ana ®OC_09.03.02 UHpopmaLMOHHbIe CUCTEMbI U

TexHonoruu /OMNK-6/Metoabl BbluncneHunn/Metoabl BbIMUCNIEHUNA_3aAaHUA C
KOPOTKUM OTBETOM

MeTBbiu_MUB_K_001
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ITycts $SL(x)$$
MHTEPIOALMOHHBIH
nonuHom Jlarpamxka
st GyHkumn $
Sy=1(x)$$, sHauenus
KOTOpPOH J1aHbl B

Tabnuue
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e
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SL(1)ss.
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MeTBbiu_NB_K_002

Bsruncnuts npubnmkéHnoe 3Hadenne uaterpana $$\int\limits {0}~ {1} 2x + \cos(\pi x) dx$$ meTogoM Tpamenwii, eciu 0Tpe3ok HHTErpHpoBaHus pa3dut Ha $$n = 4$$ pasube

qactu. Eciin B oTBETE TIOJIy4aeTCs AeCATHIHAsA ,Elp()6]>, TO OKpYIJIATE eé J10 AECATBIX.

SA

Bann no ymon4yaHuio:

YyBCTBUTENBHOCTb K PEerucTpy:

HeT

LIJTpa(*) 3a Kaxgyr HenpaBuiibHYH MONbITKY:

100

ID-HOMep:

OT1BeTbI OT3bIB

OueHka

1

100

O6LWwmn OT3bIB K BONPOCY:

Mopackaska 1:

Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [lycmbie omeemabi He 6ydym
ucrionibdogambcs. CUMBOJT «*» MOXHO UCOoIb308amb 8 Kayecmee wabJioHa,
coomeemcmeytouiezo obbiM cumeonam. lNepebil nodxodswut omeem 6ydem
ucrionb308amsbcsi 05151 orpederieHUsT OUEHKU U 0mMa3bIsa.

top/MNo ymonyuanuro ana POC_09.03.02 UHopmMmaLMOHHbIE CUCTEMbI U

TexHonoruu /OMNK-6/Metoabl BbluncneHnm/Metoabl BbIMUCIIEHUW_3a[aHuNA C

pa3BEPHYTbLIM OTBETOM

MeTBbiy_®OC_P 001

Hcnonb3yst MeTox 3eiinetst, BRIMUCINTS BTopoe npubmmkerne $$(x_17{(2)},x_27{(2)},x_3"{(2)})$$ K pemeHnI0O CHCTEMbI INHEHHBIX YPaBHCHHI
$S\left\{ \begin{array} {l} 10x_1+x_2-2x_3=12,\\5x_1 +10x_2-x_3=6,\\x_1 +x_2+ 10x_3 =-9. \end{array}\right.$$ ES

B kavectse HyseBoro npubmmkenns Beiopats $$x_17{(0)} = 088, $$x_27{(0)} = 0SS, $$x_3"{(0)} = 0$$.

Bann no ymonyanuio:| 1

dopmar oTBeTa:

HTML-
‘I peoaktop

Tpe6oBaTb TekcT:| HeT

Paswmep nons:| 15

PaspewunTb BrnoxeHus:| 1

Tpe6yemoe uncno enoxeHui:| 0

Pa3pelweHHble TUNbI (pannos:

ID-HOomep:

Lla6bnoH oTBeTa UHdopmaumnsa ansa oueHMBaroLWmUX

O6LWuMi OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ume ¢halin u/unu egsecmu mekcm. Omeem OosrmkeH 6bimb
oueHeH rnpernodasamersieM 8py4HYIO.




MeTBbiu_®OC_P001

Haiinure npubnmkénnoe peenne ypasHenus $$x/3-3x+1 = 0$$ na orpeske $$[0;1]$$, Boimonanus tpu

NTCpaAlU MECTOJIa ACJICHUA OTPE3Ka I1OII0JIaM.

ES

Bann no ymonyaHuio:

1

dopmar oTBeTa:

HTML-
penakTop

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

PaspewnTtb BNOXeHUA:

1

TpebGyemoe Yncno BNOXeHUN:

0

Pa3pelueHHble TUNbI ¢pannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumnsa gna oueHMBaKOLWKNX

O6LwWwmMin O0T3bIB K BONPOCY:

Teru:

Honyckaem e omeeme 3azpy3umse ¢haln u/unu eeecmu mekcm. Omeem 0ormKkeH bbimb

oueHeH rperodagamesnieM 8pyyHY!Ho.

Kputepumn oueHok:

OueHka Kputepumn

3aureHo

OLeHKa 3a KaKAyto TEKYLLYO aTTecTaumio He HUxKe 25 6annos, yaoBaeTBopuUTeNbHOE BRajeHue
TEOPETUYECKMM MATEPUANOM NPU OTBETE HA KOHTPO/IbHO-U3MEPUTENbHBIV MaTepuan.

OueHKa xoTa 6bl 32 04HY TEKYLLYIO aTTecTaumio Huxe 25 6an108 Uam o0bydatoWmninca AemoHCcTpupyeT

HesauteHo |[HeypoBneTBOpUTENbHOE BAAEHUE TEOPETUYECKMM MaTEPMAIOM NPU OTBETE HA KOHTPO/IbHO-

VISMGDMTEI'IbeIﬁ maTtepuan.
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