MuHob6pHayKku Poccum
SEAEPA/IbHOE FOCYAAPCTBEHHOE BIOAKETHOE OBPA30OBATE/IbHOE YYPEXKAEHUE
BbICLLErO O6PA30OBAHUA
«BOPOHEXXCKWUI rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlrY»)
YTBEPXKAAIO
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/V%/‘é/* KypranuH Ceprent Amutpuesmy
Kadenpa umdpoBbix TEXHOOMNI
28.02.2022
PABOYAA MPOrPAMMA YYEEHOW AUCLUN/IUHDI

51.0.34 MeToAb! BblYMCAEHUI

1. Koa 1 HaumeHoBaHMe HanpaBaeHUs NOArOTOBKM/cneunanbHOCTL:
09.03.02 NHdOpMaLMOHHbIE CUCTEMBI U TEXHONIOTUM

2. MNpodunb noarotToBKuU/cneymanusaums:
BcTpanBaemble BbIYMCAUTENIbHBIE CUCTEMbI U MHTEPHET Bewel, MHPopmaLMOHHbIE CUCTEMBI B
TeNeKoOMMYHUKaUmAX, MHOoOpMaLMOHHbIE CUCTEMbI U CeTeBble TEXHON0rMK, MHDOPMaLMOHHbIE CUCTEMBI U
TEXHONOTMW B ynpaBneHnn npeanpuatmem, Obpabotka nHGopmauumn n malmHHoe obyyeHwne, NMporpammHasn
UHXeHepua B UHGOPMALIMOHHbIX cucTemax, MHOpMaLMOHHbIe TEXHOIOTMK B LMPPOBOM AM3aHe

3. KBanudwukauus (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyyeHus:

OuHan

5. Kadepapa, oTBeyatowian 3a peanmsaymio AUCLUNIUHDI:

Kadegpa umdpoBbix TEXHONOMMI

6. CocraButenu nporpammbi:

KpblnoBeukuin AnekcaHap Abpamosuy, K. ¢.-M. H., AOLEHT

7. PekomeHpoBaHa: npotokon HMC Ne3 ot 25.02.2022

8. YuebHblii roa;:

2023-2024

9.Uenu 1 3apgaum yue6HOU AUCLUNAUHDI:

Llenb: 0cBOEHWE OCHOBHbIX METOA0B NPUBMKEHHOTO PeLleHns MaTeMaTUYeCKMX 3a4au.
3agaum:

- M3y4YeHWe NPUHLMUMNOB OCHOBHbIX METOLO0B NPUBANKEHHOTO PeLLEHUS; -
anropuTMM3aLLMmM 1 peanunsaumm Ha IBM 6a30Bbix METOL0B BbIYUCAEHUN.
10. MecTo yuyebHoii gucuMnAnHbI B CTpyKType OOM:

YyebHaa AucumMnavHa OTHOCUTCA K o06s3aTenibHOM 4YacTm 6noka bl. [nAa ycnewHoro ocBoeHWMAa HeobxoaMmo
npeaBapuTeNbHOE U3y4YeHWE CAeaylowmx AUCLUUMNAMH @ MAaTeMATUYECKMA aHanu3, anddepeHumnanbHble ypaBHEHUS,
YPaBHEHMA MaTeMaTUYeCKON OU3UKW.

11. MnaHupyemble pe3ynbTaTbl 06yueHUs no gucumnanHe/moaynio (3HaHUA, yMEHUA, HaBbIKK),COOTHECEHHbIE C
nAaHMpyembiMU pesysibTaTaMn 0CBoeHUsA o6pa3oBaTte/ibHOM NporpamMmmbl (KOMNETEeHLUAMM BbiMYCKHUKOB):



Kopa v Ha3BaHWe KomneTeHumu

OMNK-1 CnocobeH npumeHATb
ecTeCTBEHHOHay4Hble 1
0bLLEenHKeHepHble 3HaHUA, MeTOAbI
MaTemMaTU4eCcKoro aHaamsa u
MOAENIMPOBAHNA, TEOPETUYECKOrO U
9KCMEePMMEHTA/IbHOIo UCcCnef0BaHnA
B NpodeccMoHanbHOM AeATENbHOCTH;

OMNK-1 CnocobeH npumeHaTb
€CTeCTBEHHOHAY4HblE U
06LLEMHKEHEPHbIE 3HaHWA, MeToAbl
MaTeMaTMYeCKOro aHanusa u
MOZEe/IMPOBaHUSA, TEOPETUYECKOTO U
3KCMEepPUMEHTANIbHOTO UCCef0BaHUA
B NPOdecCcMOoHaNbHOM AeATeIbHOCTY;

OMNK-1 CnocobeH npumeHaTb
€CTeCTBeHHOHay4YHble U
0BLENHKEHEPHbIE 3HAHMA, METOAbI
MaTeMaTM4yecKoro aHa/im3a u
MOZENNPOBAHUA, TEOPETUYECKOTO U
3KCNEepPMMEHTaIbHOTO UCC/Ie0BaHNA
B NpodecCcMoHaNbHOM AeATeIbHOCTY;

OlNK-6 CnocobeH paspabaTbiBaTbh
aNropmuTMbl 1 NPOTPaMMbl,
npuUroaHble ANs NPaKTUYEeCcKoro
npumeHeHus B obiactu
NHPOPMALIMOHHbIX CUCTEM U
TEXHONOTNiA;

Kopa v Ha3BaHWe MHAMKaTopa
KomMmneTeHunn

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

OlK-1.2 Ymeert pewatb
CTaHAapTHble
npodeccroHanbHble 334a4m ¢
npUMEeHeHnem
€CTeCTBEHHOHaYYHbIX U
0BLWENHKEHEPHDbIX 3HAHWU,
MeTO/ZI0B MaTeMaTUUYECKOro
aHaNM3a U MoLEeNNPOBaHUA

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

OMK-6.2 YmeeT npumeHATb

MeToAbl anropnuTMmM3aunun, A3blKn

N TEXHONOTUK
NpPOrpaMmmMMpPOBaHKNA NpuU
peLleHn NnpodeccuoHaNbHbIX
3agay B obnactm
MHPOPMALMOHHbIX CUCTEM U
TEXHO/I0rMM

12. O6vem gucuMnNAMHBI B 3a4eTHbIX eauHuuax/yac:

3/108

dopma NpomeXKyTOUHOM aTTecTauuu:

3HaHUA, YyMEHUA, HaBbIKK

3HaTb: OCHOBHble METOAbI
BbIYUCNEHU, KoTopble
MCMOJIb3YLOTCA ans
NoCcTpoeHus mogenen wu
KOHCTPYMPOBaHUSA
anropuTMoB peleHuns
NPaKTUYECKMX 3aau.

YMeTb: NPUMEHATb MeToAbl
BbIUMC/IEHUI AN1A peLlleHna
NPaKTUYEeCKMX 3aau.

Bnagetb: HaBblkamu

KBaNMpUUMpPOBaHHOrO Bbibopa 1

afanTaumum CyLeCcTBYHOLLIMX
MEeTOA0B A/ pPeLleHus
MPaKTUYECKUX 3a4au.

YMeTb: NPUMEHATb METOAbI
BbIYMCNEHUI ANs peLleHun
NPaKTUYeCKux 3agad. Bnagetsb:
HaBblKaMu

KBaMULMPOBAHHOTO BblibOpa 1

afanTaumm CyLLeCTBYOLWMX
MeTOA0B A/1A pelleHus
NpaKTUYEeCcKMX 3a4au.



3avert

13. Buabl yueb6HoOM paboTbl
Bug yuebHol paboTbl

AyauTopHble 3aHATUA
JleKUMOHHbIe 3aHATUSA
MpaKTUyeckue 3aHATUA
NabopaTopHble 3aHATUA

CamocronTenbHaa pabota

KypcoBas paboTa

MpomexKyTouyHan aTTecTaumsn

Yacbl Ha KOHTPO/b

Bcero
13.1. CopepKaHue AUCLUUNIUHDI

n/n

HanmeHoBaHue
pasgena AUCLUNANHDI

CoaeprkaHue pasgena
ANCLUMMNANHDI

1 PasHOCTHble ypaBHeHMA
yp CeTouHble GYHKLMM.
Pa3HOCTHble ypaBHeHUA.
PelueHue KpaeBbix 33434 Ana
YPaBHEHWI BTOPOro NopsakKa.
PasHOCTHble ypaBHEHMA KaK
onepaTopHble ypaBHEHMA.
2 MHTeprnionaums un NHTeprnonaums u npubaunxkeHve
yncieHHoe YHKUMIA.
MHTErpMpoBaHue YucneHHoe MHTerpmMpoBaHme.
3 HucneHHoe peweHne Cucrembl JIMHENHbIX
CUCTEM JIMHENHDBIX o
anrebpanyecknx ypaBHeHUN.
anrebpanyeckmx
. MpAmble meToapl.
ypaBHeHUM
UTepaumoHHble MeToabl.
BapuaLMOHHO-UTEPALMOHHbIE
MeTozbl.
4
PasHOCTHble MeTobl OCHOBHble  MOHATUA  TEopUU
peLleHns KpaeBbix Pa3HOCTHbIX CXEM.
3afay ann OAHOpPOAHbIe TPEXTOYEYHbIE
06bIKHOBEHHbIX Pa3HOCTHbIE CXeMbI.
AnddepeHumanbHbix KoHcepBaTUBHbIe pasHOCTHbIE
ypaBHeHwA cXembl.
n/n CopeprkaHue pasgena
HanmeHoBaHHWe

pasgena AMCUMNInHbI

ONCUMNANHDI

Cemectp 4 Bcero

48 48

16 16

16 16

16 16

60 60

0
0
108 108

Peanusaums pasgena gUCUUNAUHbBI C MOMOLLLbIO
OHNalH-Kypca, IYMK

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

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

Peanusaums pasgena ANCUUNANHBI C MOMOLLbIO
OHNaWH-Kypca, IYMK



5 3apava Koww ana https://edu.vsu.ru/course/view.php?id=4523,
06bIKHOBEHHbIX https://edu.vsu.ru/course/view.php?id=4015

MeTtoabl PyHre-KyTTa.

anddepeHuManbHbIX

ypaBHEHMVI MHorowarosblie MmeTozbl.

MeTogbl Agamca.
AnnpoKkcMmauma 3agayum Kowm
[0S CUCTEMbI IMHENHbIX
anddepeHLManbHbIX ypaBHEHUN
nepBoro nNopsaaKa. YcTonumsocTb
[OBYXCNIOMHOM CXeMbl.

13.2. Tembl (pa3gennbl) gUCLUNANHDBI U BUAbI 3AHATUI

Ne  HaumeHoBaHMe TeMbl NeKumoHHble  MpaKTU4eckue NabopaTopHble CamocTosTenbHas Bcero

n/n  (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa

1 2 2 2 8 14
PasHocTHbIE ypaBHEHMA

MHTepnonauma n
yncneHHoe
MHTEerpMpoBaHue

YucneHHoe pelweHune
CUCTEM NIMHENHbIX
anrebpanyeckmx
YypaBHEHUI

PasHoCTHble MeToAbI
pelleHna Kpaesblx
3afay anq
06bIKHOBEHHbIX
anddpepeHuManbHbIX
ypaBHeHUM

3apadva Kowwn gna
06bIKHOBEHHbIX
anddpepeHumanbHbIX
ypaBHeHUM

16 16 16 60 108
14. MeToaunueckue yKasaHua gnsa o6yuyalowmxca No OCBOEHUIO AUCLUNANHDI

OcBoeHME ANCUMUMNINHDBI CKNaAbIBAaETCA U3 ayAUTOPHOM paboTbl (y4ebHOM AeaTeNbHOCTH, BbIMOHAEMOM Nog,
PYKOBOACTBOM NpenogasaTtens) u BHeayaAnToOpHOI paboTbl (y4ebHoM AeaTenbHOCTH, peanmsyemoin obydatoLmmcs
CaMOCTOATESIbHO).

AyauTopHaa paboTa COCTOMT M3 BbIMOJHEHMS MPaKTUMYECKUX M 1abopaTopHbiX 3adaHuii B 0b6béMme,
npeayCcMOTPEHHOM y4ebHbIM NAaHOM.

CamoctoaTenbHas paboTta npeanonaraer yrayb6néHHoe uM3ydeHMe OTAE/bHbIX PasfesnioB  AWUCLMUNAUHDI

C

MCNONb30BaHMEM  NUTEPATYPbI, peKOMeH,CI,OBaHHO[;I npenogasaresiem, a TaKXKe KOHCNEKTOB MNPaKTUYECKUX

(nabopaTopHbix) 3aHATUIA. B KayecTBe NiaHa A/1a CaMOCTOATE/IbHOW PaboTbl MoKeT 6biTb MCMob3oBaH pasgen 13.1

HacToawel paboyelt NporpaMmmbl, B KOTOPOM 3adMKCUPOBaHbI pasgenbl AUCUMIANHBI U UX coaepiKaHue. B pasgene



13.2 paboueli nporpammbl onpeaenserTca KoMYecTBO YacoB, OTBOAMMOE HAa CAMOCTOATE/IbHYO PaboTy no Kaxgomy
paszeny AWCUMNAUHBI. Bonbluee KOMMYeCcTBO YacoB Ha

camocTofATenbHytpaboTy oTBOAUTCA HAa Hanbonee TpyaHblepasgenbl AACUMNAUHBL. [ns
CaMOCTOATE/IbHOTO M3yYeHWUA OTAE/IbHbIX PA3AesoB AUCLUMUMANHBI UCTMONb3YETCA NepeyeHb IUTepaTypbl U APYrnX Pecypcos,
nepeyYnceHHbIX B NyHKTax 15 1 16 HacToswen paboyein nporpammel.

YCrnewHocTb OCBOEHUA AMCUMMANHBI ONPeaensieTca CUCTEMATUUYHOCTbIO U T1yBUHOW ayaMTOpPHOW W
BHeayaMTOPHOW paboTbl obyyatoLLerocs.

MpM MCcNnonb3oBaHAUCTAHULMOHHA OBpa3oBaTENbHbIXbIX TEXHONOTUMNN 3NTEKTPOHH
obyyeHuar o

BbINOJ/IHATb BCE YKa3aHMA NpenogasaTteniel, BOBpemsa NOAKAUYaTbCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAUTb K

33JaHUAM ON19 CAMOCTOATE/IbHOM PaboTbl.

15. MMepeyeHb OCHOBHO M AOMNONHUTE/NIbHOWN NUTEPATYpPbl, PECYPCOB UHTEPHET, He06X0ANUMBIXA/NA OCBOEHUA

OANCUUNIUHDI

No NcToUHMK

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>

KonueHoBa, H. B. BbluncantenbHaa matematmka B NpUMepax v 3agadax [IneKTpoHHbIN pecypc)
/ KonyeHosa H. B., MapoH WU. A. — 4-e u3g,., ctep. — CaHkT-lMetepbypr : NlaHb, 2017 .— 368 c. — <URL:
https://e.lanbook.com/book/96854>

6) nonosHUTeNbHAA AnTepaTypa:

No MCTOYHMK

n/n

Baxsanos, H. C. YucneHHble meToabl : yuebHoe nocobue ana crya,. dus.-maT. cneymanbHocTen sysos / H. C.
baxsanos, H. M. }uakos, . M. Kobenbkos. — 6-e n3g. — M. : BUHOM. /1ab. 3HaHuin, 2008. — 636 C.

2 BBedeHWe B MeTObl BbIUMCEHWNIA: KOHCMEKT IEKLMIA M NPUMEpPbI Mporpamm : yuebHoe nocobue ans sysos /
A. A. Kpbinoseukuit, T. A. KpbinoseLKas, A. B. ATaHoB, U. C. YepHKOB. — BopoHeK : M3gaTenbckuii 4om
Bry, 2015. — 90c.

3 Oemunposuy, b. M. YncneHHble metoapbl aHanmsa. MpubaumxkeHve dyHKUNN, auddepeHLmanbHble 1
MHTErpasibHble ypaBHEHUA [INeKTPOHHbIN pecypc] : ydebHoe nocobue / b. M. Aemunaosuy, U. A.
MapoH, 3. 3. LLlyBanosa. — 3nekTpoH. gaH. — CM6. : /laHb, 2015. — 400 c. — <URL:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=537>

No NcTouHmK

n/n

4 Oemunaosuy, b. M. OCHOBbI BbIMUCIUTENBHON MaTEMATUKKN [DNEKTPOHHbIN pecypc] : ydebHoe nocobue / B. M.

Oemnposuy, U. A. MapoH. — dnekTpoH. gaH. — CM6. : laHb, 2011. — 665 c. —
<URL: http://lanbook.lib.vsu.ru/books/element.php?pll_id=2025>



> Kunpees, B. N. YucneHHble MeToabl B NpUMepax 1 3aga4ax [DNeKTPoHHbIN pecypc] : yuebHoe nocobue / B. U.
Kupees, A. B. MaHTenees. — InekTpoH. gaH. — CI6. : /laHb, 2015. — 448 c. —
<URL: http://lanbook.lib.vsu.ru/books/element.php?pll_id=65043>

6 Camapckuit, A. A. YucneHHble meToabl MaTemaTmyeckon Gpusmnkm : [YuebHoe nocobue] / A. A. Camapckuid, A.
B. N'yanH. — M. : HayuHblii mup, 2000. — 315 c.

Camapckuit, A. A. BBegeHue B YMC/IEHHbIe MeToAbl : y4ebHoe nocobue ana sy3os / A. A. CamapcKuii ; Mock.
roc. yH-T um. M. B. JlomoHocoBa. — U3a. 3-e, ctep. — CI6. : /laHb, 2005. — 288 c.

B) MHOOPMALMOHHbIE 3/1EKTPOHHO-06pPa30BaTEe/IbHbIE PECYPChI:

Ne n/n NCTOYHUK

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

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

3 3BC «/laHb» https://e.lanbook.com/

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

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

16. MepeuyeHb yuebHO-MeTOgUUECKOTrO 0becneuyeHUs AN CaMoCTOATENIbHOM paboTbl

No NcTouHmMK

n/n

Baxsanos, H. C. YnucneHHble meToabl : ydebHoe nocobue ana ctya. dus.-mat. cneumanbHocTtel sysos / H. C.
Baxsasnos, H. M. ugkos, . M. Kobenbkos. — 6-e usa. — M. : BUHOM. J1a6. 3HaHuii, 2008. — 636 c.

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

KonueHoBa, H. B. BbluncantenbHaa matemaTtvka B NpUMepax 1 3agadvax [INeKTpoHHbIN pecypc]

/ KonyeHosa H. B., MapoH WN. A. — 4-e u3ga,, ctep. — CaHkT-Metepbypr : flaHb, 2017 .— 368 c. — <URL:
https://e.lanbook.com/book/96854>

17. UHdOopMaLMOHHDbIE TEXHOOMMK, UCNONb3yeMble AA peann3aumumn yuebHo AUCLUNANHDI,BK/IIOYaA NporpammHoe
obecneyeHne n UHGOPMaLMOHHO-CMIPABOYHbIE CUCTEMbI (MPYU HEO6X0AMMOCTH):

Mpun peannmsayunaUcumMNANHBIMOTYT UCNONb30BATbCA TEXHONOTMUUN 3INEKTPOHHOToObYyYe
HUAa un

OMCTAHUMOHHbIE 06pa3oBaTe/ibHbIe TEXHONOMMKN Ha H6ase nopTana edu.vsu.ru, a TakKe gpyrue 40CTyMHble pecypcbl CETH
MHTepHeT.

18. Ma‘repuaano-TeXHuqecxoe obecneuyeHue AUCUUNJINHDI:



JNleKUMOHHas ayguTopus, OCHALLEHHas My/NbTUMEAMWHbIM MPOEKTOPOM; CrneuuannsmMpoBaHHas mebesb: foCKa
MefioBas UAN MapKepHasa 1 WT., CToAbI, CTy/bA B Heobxoanmom Konunyectse. OC Windows v.7, 8, 10, Habop yTuaut
(apxuBaTopbl, darin-meHeaxkepsl), LibreOffice v.5-7, Foxit PDF Reader, Maxima.

19. OueHouHble CpeacTBa ANA NPOBEeAEeHUA TeKyLLed U MPOMEKYTOUYHOW aTTecTauuii

MopsAAO0K OLEHKN 0OCBOEHMA 0byvatoLmMMKCcs y4ebHOro maTepuana onpeaenseTcs CoaepaHMem caeayroLmx pasaenos

ANCLUUNAUHDI:

Ne Pasgesbl AUCLMMANHDI Koa komneTeHuum Koa nHamkatopa OLeHOYHble cpeACcTBa A/1A
n/n (moaynn) TeKylLLeln aTrecTauum

1 Paspenbl 1-5 OnK-1 OlMK-1.1 KoHTponbHan paboTa

2 Paspenbi 1-5 OnK-1 OlK-1.2 KoHTposbHasa paboTa

3 Paspensbl 1-5 OnkK-1 OlK-1.3 KoHTposbHasa paboTa

4 Paspenbl 1-5 OnnK-6 OlK-6.2 KoHTposbHasA paboTa

MNpomexkyTouyHaa aTTecTauma

®dopma KoHTpoNA - 3ayeT

OueHOYHble CpeacTBa A1 MPOMEXKYTOYHOM aTTecTaumm

Komnnekt KUM

20 Tunosble OLEHOYHbIE CPEACTBA U METOAUYECKME MaTepUuaibl, onpeaensiowme npoueaypbioLeHMBaHUA
20.1 TeKywmii KOHTPOJb YCNEBAaeMOCTHU

TeKyLKni1 KOHTPO/Ib YCNEBAEMOCTHM NO AUCLMUMIMHE OCYLLECTBAAETCA C MOMOLLbIO CNeAyOWMX OLEHOUYHbIX CPeaCTB:

KOHTpO/IbHan paborTa.

Mpumepbl 3agaHKI ANA KOHTPOBHBIX PaboT:

KoHTponbHas paborta Ne 1 BapuaHTt 1.

HaiTv 1 ucnpaBuTb OWMOKK, @ TaK}Ke 3aNOIHUTL NPOMYCKU B aITOPUTMe MeToZa Ae/IeHNs OTPEe3Ka Nornoaam,
npeAacrasieHHoro 8 Gopme ncesao-Koaa:

// meTop, aeneHuns otpeska nononam double

f(double x) // f(x)
{

return exp(1/x)-5;
}

double dihotomia()
{

double a = 0;
doubleb=___ ;
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;

BapuaHT 2.

HailTm 1 “cnpasBuTb OLWMBKKM, a TaKKe 3amnoNHWUTb MPOMYCKM B anroputme meToda Xopd, npeactasneHHoro B popme
ncesno0-Koaa:

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

return In(x) + sin(x);

double hord()
{

double x1, x2;
doublea=0; doubleb
=___ 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;



BapwuaHT 3.

HaTum mcnpaBmuTb OWMBKM, a TAaKXKeE3anNnoNHUTbNPONYCKN BanroputTmemeToaa HbloToHa
(kacaTenbHbIX), NpeacTaBneHHOro B popme NceBAo-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;
doublea=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;

KoHTponbHas paborta Ne 2 BapuaHr 1.

HaliTu 1 ncnpasBuTb OWIMBKMK, a TaKKe 3amnoIHUTb MPOMYCKM B a/IFOPUTMaX METOA0B, NPeACTaBNEHHbIX B popme
nceego-Koaa:

// KycouHo-nunHelHaa nHtepnonauus double
lin(double *x, double *y, int n, double z)
// n - KOANYECTBO Y3/10B MHTEPNONALUM

// z - TOUKa, B KOTOPOW ULLEM 3HaYEHWE MHTEePNOAUpPYOLWEN GYHKLUU

{
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[il;
return a*x + b;
}

// meTtoa CumncoHa

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

{
float S=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.

HaiTi 1 ncnpasuTb OWNBKM, a TaKsKe 3aMoNHUTb MPOMYCKM B aNropuTMax MeToA40B, NpeacTaB/ieHHbIX B popme
ncesno-Koaa:

// nHTepnonaumsa mHoro4yneHom HbtoToHa
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 - KONMYECTBO y3/10B UHTEPNONALMUN
// € - TO4Ka, B KOTOPOM ULLEM 3HAUYEHME UHTEPMONMPYIOLLEN GYHKLMN
{
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 NpAMOYrosibHUKOB
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);  returnsS;
}

BapwuaHT 3.

float f(float x);



HaiTi 1 ncnpasuTb OWKBKKM, a TaK:Ke 3aMoNHUTb MPOMYCKM B aNIrOPUTMax MeTOA0B, NPeacTaB/ieHHbIX B popme
ncesno0-Koaa:

// viHTepnonauma mHoro4ysieHom HbloToHa

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 - KONNYECTBO y3/10B UHTEPNONALUN
// € - TO4Ka, B KOTOPOI MLLEM 3HAUYEHME UHTEPMONMPYIOLLEN GYHKLMN
{
N=y[1];
float m =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;

}

// meTopa Tpaneunit

float f(float x);



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

float S = a;

for (float x=a; x<b; x+=h)
S+=1(x);  return S+h*(f(a)
+f(b));
}

OnucaHve TEXHONO0MMM NPOBEAEHUA: 0byYatoLLeMYCa CyYaiHbIM 06pa3om AaeTcA BapuMaHT KOHTPObHOM paboTbl. Ha
NMUCbMEHHOE BbINOIHEHWE 3aAaHNI NpeAoCTaBAAETCA 2 aKaJeMMYeCcKuX Yaca.

TpeboBaHUSA K BbINOAHEHWIO 3a4aHWUI (MU LWKaAbl U KPUTEPUM OLLEHUBAHUA): 32 NOJIHOE NPaBU/IbHOE BbINO/HEHWE BapMaHTa
BbicTaBasieTca 50 6annos. OUeHKa CHUXKAETCA, eCM B MPOLLECCe BbINOMHEHUA 3a4aHMA Oblan  gonyLleHbl OWKBKN #©
HeToyHocTU. OueHKa O 6annoB CcTaBUTCA AMBO 3a MOMHOCTbIO HEBbINOJHEHHOE 3aZlaHKe, M60 NPU HanUuYUK rpybbix
OLINBOK.

20.2 NMpomerKyTo4HaA aTrectauua

MpomexyToYHaA aTTecTayma No AUCLUMNINHE OCYLLECTBIAETCA C MOMOLLbIO C/IeAYHOLLMX OLLEHOYHbIX CPeaCTB:
Komnaekt KUM.

MepeyeHb BONPOCOB K 3a4eTy:
Pasgen 1. TOYHOCTb BbIHYUCUTE/IBHOTO IKCMEPUMEHTA.
Yncna c nnaBatoLLel TOYKOM.
BbluncantenbHble NOrpeLHoCTy.
Pasgen 2. YncneHHoe pelieHne HeJIMHEUHbIX YPaBHEeHUNA.
33,241 YNCIEHHOTO PeLlEHUA HENMHENHbIX YPaBHEHUN.
MeTopn, aeneHua oTpesKa nonoaam.
MeTog, xopa.
MeTtog, HbtoToHa.
Pasgen 3. Annpokcumauma GyHKUUNA.
MocTaHoBKa 3a434M annpPOKCMMALUKN GYHKLMNA.
KyCoYHO-MHENHAA MHTePNOAALMA.
MHorouneH JlarpaHxa.
MHorouneH HotoToHa.
CnnanHbl.
TOYHOCTb MHTEPNONALUMN.
Paspen 4. YncneHHoe nHTerpupoBaHue.
lMocTaHOBKA 3a4a4M YUC/IEHHOIO MHTErPUPOBAHKA.
MeTton npAMOYronbHUKOB.
MeTog, Tpaneumi.
MeTtopg CumncoHa.
MeTtogp, aycca.

TOYHOCTb YNCNEHHOTO MHTErpnpoBaHuUA.



Ocobble cnyvyanm YNCNEHHOTO MHTErPUPOBAHMA.
KpaTHbie uHTerpanbi.

Pa3gen 5. PelwueHue cuctem MMHENHbIX YPaBHEHUNA.
OCHOBHble NOHATHUA.

MeToabl peleHnsa IMHENHbIX CUCTEM.

®opmynbl Kpamepa.

MeTtog, MNaycca.

MeTton, nporoHkKu.

MeToza, NpocTon ntepaumm.

MeTtog Maycca-3engens.

3a43a4m Ha cobCcTBEHHbIE 3HAYEHMUS.

Paspen 6. O6bikHOBeHHble guddepeHumanbHbie ypaBHEHUA.
MeTog, dinepa.

MeToz ditnepa c nepecyeTom.

MeTtoabl PyHre-KyTTa.

MeTton Agamca.

Mpumepbl TMNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTepPUanos:
KOHTponbHO-U3MepuTenbHbl matepuan Ne 1
1. Metog CumncoHa.

2. MeTog, dnnepa.

KOHTpObHO-U3MepuTenbHbI maTepuan Ne 2
1. MHorouneH HbloToHa.

2. MeTopg, nporoHKu.

OnucaHue TexHonorMm nposBeaeHus. Obyyatowemycs cnydaliHbim obpasom gaetca KMM, cogepralumii 2 Bonpoca 13
nepeyHs Bbille. Ha BbINONHEHME 3a4aHNI NpeAoCTaBAsETCA 2 aKaJeMUYeCcKuX Yaca.

TpeboBaHMA K BbIMOJHEHWIO 3a4aHUI (MU WKaAbl U KPUTEPUM OLLEHUBAHKSA).
[ns oueHnBaHUA pe3ynbTaToB 06yYeHUs Ha 3a4eTe UCNOJb3YHOTCA CAeAyHoLMe NOoKasaTenu:

1) 3HaHMe OCHOBHbIX MOHATUI BbIYUCAUTENBHON MaTEMaTUKM U ee METOA0B, KOTOPbIE UCMO/b3YHTCA ANAMNOCTPOEHUS
MOZeneit U KOHCTPYMPOBaHMA aNrOPUTMOB PeLLeHNA NPaKTUYECKMX 3a4aY;

2) 3HaHWe NMNOCTAaHOBKU K1IaCCUYECKUX 3a4au;
3) yMmeHne npumeHATb MeTobl BbIUMCAEHNN Ana peweHna 3agad I'IpOCbECCVIOHa/'IbHOﬁ 0eATeNbHOCTH;

4)BnapeHne HaBblKaMUKBanuduMumMpoBaHHOro Bbl6opaM aganTayumcylwecTBYOLWMUX K
METOZ0B BblUMCNEHUI ANA PelleHMs NPaKTUYeCcKUX 3agau.

KpuTepum oueHoK:

OueHka Kputepumn




OLeHKa 32 KaxkAayto TEKYLLYIO aTTecTaumio He HUxKe 25 6annioBs, ya0BAeTBOPUTENbHOE BNlaJEeHUE
TEOPETUYECKMM MATEPUANOM MPU OTBETE HA KOHTPO/IbHO-U3MEPUTENbHBIV MaTepuan.

3auTteHo

OueHKa xoTa 6bl 32 O4HY TEKyLLYH0 aTTecTaumto HuKe 25 6annos nnm obydatowmiica 4emMoHCTpupyeT
He3auteHo |HeyzoBneTBOpPUTENbHOE BNAZEHWE TEOPETUUYECKMM MATEPHUANOM NPU OTBETE HA KOHTPOJIbHO-
N3MepUTENbHbIA MaTepuran.




