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

YTBEPXKAAIO

7 3aBeaytomnin kadeapon

/‘é‘///ff/’ KypranuH Ceprein AmuTpuresuny

Kadeapa undpoBbix TEXHONOMMI
05.03.2025
PABOYAA NPOrPAMMA YYEEHON AUCLUNIUHBI

51.0.17 MeToAb! Bbl4UCAEHUI

1. Kog n HaumeHoBaHMe HanpaBAeHUA NOArOTOBKU/cneumuanbHOCTH:
09.03.04 MporpammHasa nHxeHepua

2. Mpoodunb nogrotoeku/cneymanmsauma: MHGOPMaLMOHHbIE CUCTEMbI U CETEBbIE TEXHONOMMUM
3. KBanudwukauma (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. dopma obyyeHus:

OyHan

5. Kadeppa, oTBeuatowan 3a peanmsaumio 4UCLUUNIAUHDI:

Kadenpa umdpoBbix TEXHOOMMI

6. CoctaButenu nporpammbi:

Kpblnoseukuii AnekcaHap Abpamosuy, K. .-M. H., AOLEHT

7. PekomeHpoBaHa: npotokon HMC Ne 5 ot 05.03.2025

8. Yue6Hbiii rog: 2026-2027 Cemectp(bl): 4



9.llenu u 3agaum yuebHoM AUCLUNAUHDI:

Ll,e}'IbI OoCBOeHMe OCHOBHbIX MeTO408B I'IpVI6}'IVI)'KeHHOFO peweHnA mateMmaTnu4eCKkmnx 3agav.

3agaum:

- U3yyeHune npmHUMnoB OCHOBHbIX MeTO40B I'IpM6fIM)+(eHHOFO peweHns;

- aATOPUTMU3ALLUN U peanm3aummn Ha IBM 6a30BbIX METOA0B BbIMUCAEHUN.

10. Mecro yuyebHoii gucuunanHbl B CTpyKType OOM:

YuyebHas AucuMnaMHa OTHOCUTCA K obsi3aTtenbHoit 4actu 6aoka b1

. [na ycnewHoro 0cCBOEHWA HEOBXOAMMO

npeaBapuTesibHOe M3yYyeHue CleayolWmx AUCUUMNANH : MaTeMaTUYecKuin aHanus, auddepeHumnanbHblie ypaBHEHMS,

YpaBHEHWUA MaTeMaTU4YecKon GUIMKMK.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUs nNo aucumnauHe/moaynio (3HaHUA, YMEHUs, HaBbIKMK),COOTHECEHHbIE C
nAaHMpyembiMU pe3y/ibTaTaMu 0CBOeHUsA 06pa3oBaTe/ibHOM NporpamMmmbl (KOMNeTeHLUAMM BbiMYCKHUKOB):

Kopg v Ha3BaHWe KomneTeHumu

OMNK-1 CnocobeH npumeHaTb
ecTecTBeHHOHayuHble U
06LLEVHKEHEPHbIE 3HaHWA, MeToApb!
MaTeMaTUYeCKoro aHaamsa u
MOAENIMPOBAHNA, TEOPETUYECKOrO U
9KCNEePUMEHTANIbHOTO UCCNe0BaHNA B
npodeccMoHanbHOM AeATeNIbHOCTH

OMNK-1 CnocobeH npumeHaTb
ecTecTBeHHOHayuHble U
06LLEVHKEHEPHbIE 3HaHWA, MeToApb!
MaTeMaTUYeCcKoro aHaamsa u
MOAENIMPOBAHNA, TEOPETUYECKOrO U
9KCNEePUMEHTANIbHOTO UCCNe0BaHNA B
npodeccMoHanbHOM AeATeNbHOCTH

OMNK-1 CnocobeH npumeHaTb
€CTeCTBeHHOHay4YHble U
06LLENHKEHEPHble 3HaHUA, METOAbI
MaTeMaTM4YyecKoro aHa/im3a u
MOZENNPOBAHUA, TEOPETUYECKOTO U
3KCNepMMEHTaIbHOTO UCC/Ief0BaHMA B
npodeccMoHanbHoOi AeATeIbHOCTU

Kopa v Ha3BaHue MHAWKATOpPa
KOMMNeTeHUnn

OlK-1.1 3HaeT OCHOBbI
MaTeMaTUKn, PU3NKK,
BbIYNCNTENIbHOM TEXHUKN U
NPOrpaMMmMpPOBaHUA.

OlK-1.2 Ymeert pelaTb
CTaHOAPTHble
npodeccrMoHanbHble 3a4a4u ¢
npUMeHeHeM
€CTeCTBEHHOHaY4HbIX U

OB LLLEMHKEHEPHbIX 3HAHUN,
MeTOA0B MaTeMATUUYECKOro
aHanu3a M MoAeIMpPoBaHMS.

OlK-1.3 NmeeT HaBbIKK
TEOPETUYECKOro U
3KCNepUMEHTaNbHOTO
nccnefoBaHMA 06bEKTOB
npodeccMoHanbHoOM
OeATeNbHOCTU.

3HaHWA, YMEHUs, HaBbIKN

3HaTb: OCHOBHble MeTOoAbl
BbIYNCNEHUN, KoTopble
MCnonb3yroTcA ana

NOCTPOEHUA moaenen wu
KOHCTPYMPOBAHUSA
aNropmuTMOB pelieHun

NPaKTU4YeCKUX 3aau.

YMeTb: NpUMEHATb MeToAbl
BbIYMC/IEHUI AN1A peleHna
NPaKTUYEeCKMX 3aau.

Bnagerts: HaBblKamMm
KBaNMGUUMPOBAHHOTO BblbOpa W
ajanTtauuu CYLLLECTBYIOLLMX
MeToz,08 ans pelieHuns

NPaKTU4YEeCKUX 3aau.



MKB-21 CnocobeH obpabaTbiBaThb,
aHaNM3MpoBaTb U 0GOPMAATL
pe3y/bTaTbl UCCNEA0BAHUI U
pa3paboToK Noj PyKOBOACTBOM
cneumanvcTa 6onee BbICOKOM
KBandMKaumm

Kopa v Ha3BaHWe KomneTeHumu

MKB-21 CnocobeH obpabaTbiBaTh,
aHanM3MpoBaTb U 0GOPMAATL
pe3yabTaTbl UCCNEA0BAHUI U
pa3paboToK Noj PyKOBOACTBOM
cneumanvcTa 6onee BbICOKOM
KBannduMKaumm

MKB-21.1 ObpabaTbiBaeT
NoJlyYeHHble pe3yibTaTbl
nccienoBaHun ¢
MCMONb30BaHMEM CTaHAAPTHbIX
MeToA0B (MeToauK).

Koa 1 Ha3BaHMe nHAMKaTopa
KOMMNEeTEHLUUN

MKB-21.2 MNpumeHAeT npu
06paboTKe AaHHbIX CTaHAAPTHOE
W OPUTMHANIbHOE NPOrPaMMHOe
obecneyeHue.

12. O6bem AUCLUNAMHDI B 3a4eTHbIX eguHULax/yac:

2/72

dopma NpomeXKyTOUHO aTTecTauuu:

3aver

13. Buabl yue6HoM paboTbl
Bupa yuebHoM paboTbl

AyauTopHble 3aHATUA
JleKUMOHHbIe 3aHATUSA
MpaKTUyecKkune 3aHATUA
JNlabopaTopHble 3aHATUSA

CamocrtosTenbHaa pabota

KypcoBas paboTa

MpomesKyTouHas aTTectaums

Yacbl Ha KOHTPO/b

Bcero

13.1. CopepkaHue AUCLUUNAUHDI

n/n CopepskaHue pasgena
OVCUMMANHDI

HanmeHoBaHMe
pasgena ANCUMNANHbI

3HaTb: OCHOBHbIE mMeToAbl

BbIYMCNEHU, KOTopble
NCMO/b3YHOTCA ans
NoCcTpoeHus moaenen u
KOHCTPYMpOBaHUA

aNropuTMOB peleHus
MPaKTUYecKMXx 3agad. YmeTb:
NPUMEHATb MeToAbl

BbIYMCNEHNI ana  peweHuna
NPaKTU4YeCKnX 3agau.

3HaHuA, YyMeHUA, HaBbIKK

Bnageto: HaBblKamMmm
KBaNMPULUMPOBAHHOIO Bbibopa M
aganTtaumm CYLLLECTBYHOLLMX
MeToA,08B ans pelweHun
NPaKTUYECKMX 3aau.

Cemectp 4 Bcero
48 48

16 16

16 16

16 16

24 24

0

0
72 72

Peanusauma pasgena ANCLUUNANHBI C TOMOLLbIO
OHNalH-Kkypca, SYMK



1

n/n

n/n

Pa3HoOCTHble ypaBHeHuA

NHTepnonaumna u
yncieHHoe
MHTerpmMpoBsaHue

HanmeHoBaHMe
pasgena ANCUMNANHDI

YucneHHoe pelieHue
CUCTEM JIMHEMHbIX
anrebpanyeckmx
ypaBHeHUM

PasHOCTHble meToAbl
pelleHns KpaeBblx
3afay anA
06bIKHOBEHHbIX
anddepeHuManbHbIX
YpaBHeEHU

3apava Kowwn gna
06bIKHOBEHHbIX
anobodepeHunanbHbIx
ypaBHeHUM

CeTouHble GYHKLMN.
Pa3HOCTHble ypaBHeHUA.
PelweHune KpaeBbIX 33434 AnA
YPaBHEHUI BTOPOro NopsaaKa.
Pa3HOCTHbIe ypaBHEHMA KaK
onepaTopHble ypaBHEHUA.

MHTepnonauma u npubnunkeHue
bYHRUMIA.
YucneHHoe MHTerpmMpoBaHume.

CopepskaHue pasgena
AVCUMMANHDI

Cucrembl NIMHEMHbIX
anrebpanyeckmx ypaBHeHUM.
Mpamble meToAbI.

UTepaumoHHble meToabl.
BaprauMoHHO-UTepaLMOHHbIe

meToApbl.

OCHOBHble  MOHATUS  Teopuu
Pa3HOCTHbIX CXEM.

OAHOpOLHble TPEXTOUEYHbIE
pPa3HOCTHbIE CXEMbI.
KoHcepBaTWBHble Pa3HOCTHblE
CXEMBbI.

MeTtoab! PyHre-KyTTa.
MHorowaroBble MeToAbl.
MeTopgbl Agamca.
Annpokcumauma 3agayum Kowm
ANA cUcTeMbl IMHENHbIX
anddepeHUManbHbIX ypaBHEHUI
nepBoro nopaaka. YcromunsocTb
OBYXCNONHOM CXeMbl.

13.2. Tembl (pasgenvl) AUCLUNAUHDBI U BUADI 3aHATUIA

HavmeHoBaHMe Tembl
(pasgena)

PasHOCTHble ypaBHeHuMA

NHTepnonauma u
yncneHHoe
MHTerpmMposaHue

JIeKUMOHHble MpaKTnuyeckme
3aHATUA 3aHATUA

2 2

2 2

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

Peanusauus pasgena AUCUUNAUHbBI C MOMOLLLbHO

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

JTabopaTtopHble

3aHATUA paboTa
2 2

2 2

CamocTosTenbHasn

Bcero



YucneHHoe pelieHune
CUCTEM IMHEMNHbIX
anrebpanyeckmx
YpaBHeHUM

Ne  HaumeHoBaHWe Tembl JNlekupoHHble  [MpaKTUueckue JlabopaTopHble CamocToATeIbHaA Bcero

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

PasHOCTHbIe meToAbl
peLueHnn KpaeBblx
3afay anA
0ObIKHOBEHHbIX
anddepeHuManbHbIX
YpaBHEeHUM

3apava Kowwm gna
06bIKHOBEHHbIX
anddepeHUManbHbIX
YypaBHeHUM

16 16 16 24 72
14. MeToaunueckue yKasaHua gnsa o6yuyalowmxca No OCBOEHUIO AUCLUNANHDI

OcBOeHME AUCUMNANHBI CKAaAbIBAETCA U3 ayAUTOPHOMN paboTbl (yuebHOM AeATeNbHOCTU, BbIMOAHAEMOM NoA,
PYKOBOACTBOM NpenogaBaTena) u BHeayAUTOpHOM paboTbl (y4ebHoM AeaTenbHOCTH, peanm3yemoit obydatowmmes
CaMOCTOATE/NbHO).

AyautopHaa paboTa COCTOWUT M3 BbIMOJHEHWA MNPAKTUYECKMX M 1abopaTopHbIX 3agaHuit B 0b6bEME,
NpPeayCMOTPEHHOM Y4eBHbIM MAaHOM.

CamocTtoaTenbHaa pabota npegnonaraet yrayb6néHHoe W3y4YeHMe OTAEe/IbHbIX PasfenoB  AWCUMMAUHLE  C
MCMONb30BaHWEM /IMTEpaTypbl, PEKOMEHAO0BaHHOW MpenofaBaTefieM, a TaKKe KOHCMEKTOB MPaKTUYeCcKmnx
(nabopaTopHbIX) 3aHATUIA. B KauyecTBe NiaHa ANA CaMOCTOATE/IbHOW paboTbl MOXKeT bbiTb MCNonb3oBaH pasgen 13.1
HacToswel paboyelt Nporpammbl, B KOTOPOM 3adUKCMPOBAHbI Pa3gesibl AUCUMUMIMHBL U UX COAep’KaHue. B pasgene
13.2 paboyeli nporpammbl onpeaensaeTca KoAMYecTBo YacoB, OTBOAMMOE HA CAaMOCTOATE/IbHYO PaboTy Mo Kaxkaomy
pasgeny AMCUMNAUHbLI. Bo/bluee KOAMYecTBO 4acoB Ha

camocToATeNnbHylpaboTy oTBOAMUTCA Ha Haubonee TpyAHbIEpa3Aenbl AUCUUNAUHBL.  [na
CaMOCTOATE/IbHOTO U3yYeHMA OTAENbHbIX Pa3Ae/ioB AUCLMUMNANHbBI UCNONb3YETCA NepeyeHb MTepaTypbl U APpyTrnx
pecypcoB, NepeyncieHHbIx B MyHKTax 15 1 16 HacToAweln paboyeli nporpammsi.

YcnewHocTb OCBOEHMA AUCUMNAMHbLI ONPeAenserca CUCTEMATUYHOCTbIO M [1yBMHOM ayaMTOPHOM W BHEayAUTOPHOWN
paboTbl obyyatoLLerocs.

MpM MCNONb30BAaHAUCTAHLMOHHA OOpPa3oBaTEeNbHbIXbIX TEXHONOTUMNN 3TEKTPOHH  0bydyeHun
ro

BbIMO/IHATb BCE YKa3aHUsA NpenogaBaTtesiell, BOBPEMs NoAKAto4aTbCA K online 3aHATUAM, OTBETCTBEHHO MNOAXOAMUTH K
334aHMAM A1 CaMOCTOSTE/IbHOW PaboThbl.

15. MepeyeHb OCHOBHOI M AONONHUTENbHOI AUTEPaTYPbI, PECYPCOB MHTEPHET, HE06X0AMMbIXANA OCBOEHMA
AVUCUUNINHDI
No NcToUHMK

n/n



1 MnbMyTAMHOB, P. @. YucneHHble meToabl : yuebHoe nocobue / P. ®. TuabmyTamnHos, K. P.
XabubynnuHa. — KasaHb : Usgatenbcteo KHUTY, 2018 . — 92 ¢. — <URL:
http://biblioclub.ru/index.php?page=book&id=500887>

No NcTouHuMK

n/n

KonueHoBa, H. B. BbluncantenbHaa matematuka B NpUMepax 1 3aadax [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) AononHUTeNbHaA MTepaTypa:

No MCTOUYHMK

n/n

baxsanos, H. C. YucneHHble meToabl : ydebHoe nocobue ana ctya. dus.-mat. cneumanbHocrtel sysos / H. C.
Bbaxsanos, H. M. }Xuaxkos, I'. M. Kobenbkos. — 6-e nsg. — M. : BUHOM. J1a6. 3HaHuii, 2008. — 636 c.

2 BBefeHMe B METOAb! BbIYUCEHWNIA: KOHCMEKT NEKLMIA 1 NPUMEpPbI Mporpamm : yuebHoe nocobue ans sy3os /
A. A. Kpbinoseukuit, T. A. Kpbinoseukas, A. B. AtaHos, . C. YHepHUKOB. — BopoHex : M3aaTenbckuii 4om
BI'Y, 2015. — 90 c.

3 Oemungosuy, b. M. YncneHHble metoabl aHanusa. MpunbamkeHne GyHKUUM, anddepeHumnanbHbie U
MHTErpasbHble ypaBHEHUA [DNIeKTPOHHbIN pecypc] : yuebHoe nocobue / B. M. emuaosuy, U. A.
MapoH, 3. 3. LLlyBanoBa. — I1eKTpoH. gaH. — CM6. : laHb, 2015. — 400 c. — <URL:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=537>

4 Hdemnaosuny, b. M. OCHOBbI BbIMUCIUTENIbHON MaTEMATUKN [DNEKTPOHHbIN pecypc] : yuebHoe nocobue / b. .
Oemnposuy, U. A. MapoH. — 9neKTpoH. gaH. — CN6. : laHb, 2011. — 665 c. —
<URL: http://lanbook.lib.vsu.ru/books/element.php?pll_id=2025>

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

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

7

Camapckuit, A. A. BBegeHne B YMC/IEHHble MeToapl : y4ebHoe nocobue anda By3os / A. A. CamapcKkuii ; Mock.
roc. yH-T um. M. B. JlomoHocoBa. — M3a. 3-e, ctep. — CM6. : MlaHb, 2005. — 288 c.

B) MHGOPMALMOHHbIE 3/1eKTPOHHO-06pa30BaTe/IbHbIE PECYpPCbl:

Ne n/n NCTOYHMK

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

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



3 3BC «/laHb» https://e.lanbook.com/

Ne n/n NCTOUYHMK

4 «YHuBepcutetckaa bubamnoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-meTOoaUUECKOrO 06ecneyeHUn ANA CAaMOCTOATENbHOMU PaboTbl

No NcTOYHUK

n/n

Baxsanos, H. C. YucneHHble meTobl : yuebHoe nocobue ans ctya,. dus.-maT. cneymanbHocTen sysos / H. C.
Baxsanos, H. IN. Kuakos, I'. M. Kobenbkos. — 6-e nsg. — M. : BUHOM. J1a6. 3HaHui, 2008. — 636 c.

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

KonuyeHoBa, H. B. BbluncantenbHaa mateMaTvKa B NpumMepax 1 3agadax [IneKTpoHHbIN pecypc]
/ KonueHosa H. B., MapoH WU. A. — 4-e usa,., ctep. — CaHkT-Metepbypr : Nlanb, 2017 .— 368 c. — <URL:
https://e.lanbook.com/book/96854>

17. NudopmauMOoHHbIE TEXHONOIUM, UCNOJIb3yeMble ANA peanu3auunm yuebHol 4UCcLUNANHDBI,BKAIOYasa NporpammHoe
obecneueHne n MHGOPMaLMOHHO-CNIPABOYHbIe cUCTeMbI (Mpu HeobxogumocTu):

Mpy peanusaymm AUCUMMAWHBI MOTYT MCMNO/Ib30BAaTbCA TEXHONOTMW 3/IEKTPOHHOTO OOYyYeHWA U AUCTAHLMOHHbIE
obpasoBaTe/ibHble TEXHONOTMMK Ha 6ase nopTana edu.vsu.ru, a TakXKe gpyrue AOCTyrNHble pecypcbl ceTn MHTepHerT.

18. MartepuanbHo-TexHUUeckoe obecneyeHne 4UCLUMNIUHDI:

JIeKUMOHHan ayauTopusl, OCHALWEeHHaa My/AbTUMEeAUMHbIM MPOEKTOPOM;  CMeuuanmM3mMpoBaHHas mebenb: 40cCKa
MenoBas UAM MmapKepHasa 1 LWT., CTOAbI, CTy/bA B Heobxoaumom Konumvectse. OC Windows v.7, 8, 10, Habop yTuauT
(apxmuBaTtopbl, darin-meHeakepsbl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHOuYHble CpeacTBa A8 NPOBEAEHUA TeKYLLEN U NPOMENKYTOUYHOM aTTecTauuit

MopsAAO0K OLEHKN OCBOEHMA 0byvatoLmMMKCs y4ebHOro maTepuana onpeaenseTcs CoaepaHMem caeayroLmx pasaenos
ONCUUMAUHDI:

Ne Pasgenbl AMCLMANANHDI Koa KomneTeHuuu Koa uHankatopa OLeHOYHble cpeACcTBa A/1A
n/n (momynn) TeKyLLLeM aTTecTaumnm
1 Pasgenbl 1-5 OlK-1 OnK-1.1 KoHTposnbHas paboTa
2 Pasgensbi 1-5 OlK-1 OnNK-1.2 KoHTposnbHas paboTa
3 Pasgensbl 1-5 OlK-1 OlK-1.3 KoHTposbHasa paboTa
4 Pasgensbl 1-5 MKB-21 MKB-21.1 KoHTponbHan paboTa
Ne Paszenbl AMCLMUMVHBI Koa komneTeHuum Koa nHaunkaTopa OLLeHOYHble CpeaCcTBa A/1A

n/n (mogynn) TeKyLLLeM aTTecTaumnm



5 Pasgensbi 1-5 MKB-21 MKB-21.2 KoHTponbHan paboTa
MpomerKyTouHas aTTecTauma

dopma KoHTponA - 3auet

OLeHOYHbIe cpeacTBa A1 NPOMENKYTOUYHOM aTTecTaumm

Komnnekt KUM

20 TunoBble OLeHOYHbIe CpeAacTBa U MeToANYECKME MaTepuralibl, onpeaensaioume npoueaypbloLeHMBaHuUA
20.1 TeKywmii KOHTPOJb YCNEBaeMOCTHU

TeKyLmMii KOHTPO/Ib YCNEBaeMOCTN N0 AUCUMINIMHE OCYLLLECTBAAETCA C MOMOLLLbIO CleAyoLWMX OLLEeHOYHbIX CPeCTB:

KOHTpO/IbHaA paborTa.

Mpumepbl 33aAaHUIt  ONA  KOHTPOAbHbIX  paboT:

KoHTponbHasg paborta Ne 1 BapuaHT 1.

HaiiTi 1 ncnpasuTb OWKBKKM, a TaKsKe 3aMoNHUTL MPOMYCKM B aNTOPUTME METOAa [e/IeHNA OTpesKa nonosiam,
npeacTaBieHHOro B opme ncesao-Koaa:

// meTop, aenenuns 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=g
}

return (a-b)/2;

BapwuaHT 2.



HaiTv v ucnpasuTb OWMBKK, @ TaKKe 3aMN0NHUTL NPOMYCKM B a/IrOPUTME METoAa XOp4, NPeacTaBNeHHoro B popme
nceso-Koaa:

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

return In(x) + sin(x);

double hord()
{

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

HaiTi 1 ncnpasuTb OWKBKKM, a TaKKe 3anoNHUTL MPOMYCKM B aNropuTme metoga HbloToHa (KacaTesibHbIX),
npeacTaBieHHoro B opme 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 npounssoaHas 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;

KoHTponbHaa pabora Ne 2
BapuaHrt 1.

HaliTu 1 ncnpasBuTb OWMBKMK, a TaKKe 3aMn0IHUTb MPOMYCKM B a/IOPUTMaxX MEeTOA0B, NPeACTaBleHHbIX B popme nceBao-
Koaa:

// KycouHo-nmnHelHaa nHtepnonaumusa double
lin(double *x, double *y, int n, double z)
// N - KOANYECTBO Y3/10B MHTEPNONALMUM

// Z - TOUKa, B KOTOPOW ULLEM 3HAYEHUE UHTEPNOAUPYIOWEN 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[il;



return a*x + b;

// metopn 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;
}

BapwuaHT 2.

HaiiTi 1 ncnpasuTb OWKBKM, a TaKKe 3amnoNHUTb MPOMYCKM B aNropuTMax MeToA0B, NpeAcTaB/ieHHbIX B dopme ncesao-
Kopaa:

// nHTepnonaumsa mHoro4neHom 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 - KOANYECTBO Y3/10B UHTEPMNONALMM
// € - TO4Ka, B KOTOPOM MLLEM 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 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);  returnsS;
}

BapwuaHT 3.

HaliT 1 ncnpaBuTb OWNMOBKM, @ TaKKe 3anoIHUTb MPOMYCKMU B a/ITOPUTMAX METOA0B, NPeAcTaB/eHHbIX B dopme ncesao-
Koaa:

// nHTepnonaumsa mHoro4yneHom 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
// c - TO4Ka, B KOTOPOW MLLLEM 3HAYEHNE UHTEPNOAUPYIOLLEN DYHKLMK
{
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 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));
}

OnuncaHue TEXHOJIOTMM MPOBEAEHMA: 0OyYalOLLLEMYCS CTy4aMHbIM 06pa3oM AaeTcsA BapuMaHT KOHTPOJIbHOM paboTbl. Ha
MUCbMEHHOE BbIMONHEHWE 334aHNI NpeaocTaBaAeTCA 2 akafeMUYecKmX Yaca.

TpeboBaHMA K BbIMOJHEHWIO 3a4aHUI (MM WKabl U KPUTEPUM OLLEHUBAHMA): 33 NOJIHOE MPABU/IbHOE BbINOJIHEHME BapMaHTa
BbicTaBnsetca 50 6annos. OLeHKa CHUMKAETCA, eCNu B NPOLECCe BbINOMHEHMA 3a4aHUA  BbliM  AonyweHbl OWKWBKM U
HeTouHocTU. OueHka 0 6annoB cTaBUTCA MO0 33 MOJIHOCTbIO HEBLIMOJHEHHOE 3aJaHune, 1Mbo NpU HaNYMK rpybbIx
OLUMBOK.

20.2 NMpomerKyTouHaA aTTecTauus
MNMpomexKyTouYHana aTTecTauma No ANCUUNINHE OCYLLECTBAAETCA C MOMOLLBIO CIeAYOLMX OLEHOYHbIX CPeACTB:

Komnsiekt KUM.

MNepeyeHb BONPOCOB K 3a4eTy:
Paspgen 1. TOYHOCTb BbIYUCNUTE/IBHOTO 3KCNEPUMEHTa.
Yncna c nnaBatoLLell TOYKOM.
BbluncanTeibHble NOrpeLHOCTH.
Pa3gen 2. YucneHHoe pelueHue HeIMHeWHbIX YpaBHEHUNA.
334,241 YNCIEHHOTO peLleHUA HeJIMHEMHbIX YPaBHEHUN.
MeToga aeneHua oTpesKa nonosiam.
MeTtog, xopa.
MeTtopg HbtoTOHa.
Pasgen 3. AnnpoKkcumauma GyHKUUNA.
MocTaHOBKa 3a4a4M annpoKCMMaLnmn GyHKLUNA.
KycouHo-nmnHelHaa nHTepnonaums.
MHorouneH JlarpaH»a.
MHorouneH HbtoTOHa.
CnnaliHbl.
To4HOCTb MHTEPNOAALMUN.
Paspen 4. YncneHHoe MHTerpupoBaHue.
MNocTaHOBKa 3a4a4n YUCIEHHOIO NHTErPUPOBAHMA.
MeToa npAMOYro/ibHUKOB.
MeToz Tpaneuui.
Metopg CumncoHa.
MeTop, lMNaycca.

TOYHOCTb YNCNEHHOTO UHTErPUPOBAHUA.



Ocobble cnyyau YACAEHHOTO UHTErpUpPOBaHUA.
KpaTHble nHTerpansl.

Pa3gen 5. PelwueHue cuctem TMHENHbIX YPaBHEHUNA.
OCHOBHble NOHATUA.

MeToabl peleHnsa IMHENHbIX CUCTEM.

®opmynbl Kpamepa.

MeTtogp, lNaycca.

MeTtoa, nporoHkKu.

MeTog, npocTol utepauuu.

MeTtog Maycca-3engens.

3apaum Ha cobcTBEHHbIE 3HAYEHMUS.

Pasgen 6. O6bIKHOBeHHble anddepeHLUanbHble ypaBHEHUA.
MeTog, dinepa.

MeTopg, ditnepa c nepecyeTom.

MeTtoabl PyHre-KyTTa.

MeTtopg Agamca.

Mpumepbl TUNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTEPUANOB:
KOHTponbHO-U3MepuTenbHbii matepuan Ne 1
1. Metog CumncoHa.

2. MeTog, dnnepa.

KOHTponbHO-U3MepuTenbHbli matepuan Ne 2
1. MHorouneH HbloTOHa.

2. MeTtopg, nporoHKu.



anBep,éHHble HUXe 3a4aHUA peKomeHayeTca Ucnosib3osaTtb Npu nposegeHnn gUarHoCTU4eCKUX pa601 ANA OUeHKU
OCTaTOYHbIX 3HAHMUIA NO aucuunaunHe

POC_09.03.02 UHdbopMaLIMOHHbIE CUCTEMbI U TEXHOJIOIUU

top/lNo ymonyauuro ana ®OC_09.03.02 UHpopmaLMOHHbIE CUCTEMbI U
TEeXHONornm

top/MNo ymonyanuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonorum /OMNK-1/MeTtoabl BbIMUCIIEHUN

top/MNo ymonyanuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/Metoabl BbluncneHnmn/Metoabl BbIMUCNIEHUN_TeCTOBbLIE
3afjaHus

MeTBbiu_®OC_T_001

Hano ypaBuenue $$2x2 - \cos x = 0$$. Ykaxure hopmyny At HAXOKIESHUS OUEPEAHOTO TPUOIMIKEHHS K

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

Bann no ymonuanuio:| 1

CnyuaitHbIi nopsigok otBeToB| [1a

HymepoBaTb BapuaHTbl OTBETOB?| a

LWTpach 3a kaxayro 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 npaBUIILHOrO 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)




MeTBbiy_®OC_T_002

Ecan Konnuectso y3108 UHTEPMNOAALMUM PaBHO $$n$$, TO CTENeHb UHTEPNONALMOHHOIO NO/IMHOMA, MOCTPOEHHOTrO MO 3TUM y3/1aMm, ...

MC

Bann no ymonvaHuio:

CnyyJalHbI NOPSAJOK OTBETOB

Ha

HymepoBaTb BapyaHTbl OTBETOB?)

a

LWTpadch 3a Kaxxayro HeNpaBuUNbHYIO NOMNbITKY:

100

ID-HOMep:

OTBeTbI

OT3bIB

OueHka

He Goubiire $$n$$

Beerzaa pasHa $$n$$

He Gonpire $$n-1$$

100

O|O|D|> |

Beera paHa $$n-18$

O6LWwmn OT3bIB K BONpPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

[Ona nro6oro HenpaBuinbHOIro oTeBeTa:

Ball oTBET HEMPABU/IbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YaanuTb HeKOppPEeKTHbIe OTBETbI
(Noackaska 1):

HeT

Teru:

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

(MC/MA)




MeTBbiu_®OC_T003

Ha pucyHke npesicTaBlieHa reOMETPHYECKAsk HHTEPHIPETALMS OJHOTO M3 METOIOB YMCIEHHOIO MHTETPHPOBAHHs. YKaKHUTE 3TOT METO/.

MC

Bann no ymonuaHuto:

Cny4JalHbI NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?)

a

LWrpad 3a kaxayro HenpaBUNbHY NONbITKY:

100

ID-HOMep:

OTBeTbI

OT3bIB

OueHka

METOJ CPEAHUX NMPAMOYT'OJIbHUKOB

METOJ Tparenui

100

mMeTox napaboi (Metox CumiicoHa)

olo[w]>

METOJ JICBBIX NPAMOYT'OJIBHUKOB

O6wWwun oT3bIB K BONpPOCY:

[ns no6oro npaBULHOro oTBeTa:

Baw oTBeT BEpPHbIN.

Ons no6oro HenpaBuNbHOIrro oreeTa:

Ball oTBET HEMPaBU/IbHbIN.

Mopckaska 1:

MNMokasaTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moackaska 1):

HeT

YAanuTb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

(MC/MA)

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




MeTBbiu_®OC_T004

Ha otpeske $$[0; 3]$$ MeTon0M JesieHus 0M0NaM HIETCs IPUOIHKEHHOE pelieHne ypaBHeHns $$x2 - 2x - 2 = 083 ¢ tounoctsio $$\varepsilon = 0,1$$. Kakoii u3 otpe3kos

OyieT BHIOpaH Ha MEpBOM IIare MeTo/a s JalbHEHIero yTouHeHus KopHs?

MC

Bann no ymonvaHuio:

CnyyJalHbI NOPSAJOK OTBETOB

Ha

HymepoBaTb BapyaHTbl OTBETOB?)

a

LWTpadch 3a kKaxxayro HeNpaBUNbHYIO NOMNbITKY:

33.3

ID-HOMep:

# OTBeTbI

OT3bIB

OueHka

$$[0;1.51$$

$8[1;2188

$8[2;318$

olo[w]>

$5[1.5315%

100

O6LWwmn OT3bIB K BONpPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

[Ona nro6oro HenpaBuinbHOIro oTeBeTa:

Ball oTBET HEMPABU/IbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YaanuTb HeKOppPEeKTHbIe OTBETbI
(Noackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHOo20 CrUCKa.

(MC/MA)




MeTBbiu_®OC_T005

Bbibepute dopmyny, KoTopas ByaeT NPUMEHATLCA A1 HaXOKAeHWA 3HadeHna SSy_{i+1}1$S no meToay dinepa ans 3agaum Kown
$$3y' - by = x"25$, $Sy(x_0) = y_0%$, ecnm war paseH $5h$S.

MC

Bann no ymon4yaHuio:

Cny4yalHbIN NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHThbl OTBETOB?| a

LWTpach 3a kaxayro HenpaBunbHY nonbITky:| 100

ID-HOMep:
# OT1BeThI OT13bIB OueHka

A $$y_{i+1} =y i+h\left(\dfrac{1} {3}x_i*2 +2y i*2\right)$$ 100
B. $$y_{i+1} =y_0+h\left(\dfrac{1} {3}x_i"2 + 2y_i"2\right)$$ 0
C. $Sy_{i+1} = y_i + h\odot x_i"285 0
D. 0

$8y {i+1} =y 0+h\cdot x_i*28$

O6LWui OT3bIB K BONpPOCY:

[ns no6oro npaBUNLHOro oTBeTa:

Balu oTBET BEpHbIN.

[na no6oro HenpaBUNLHOroO oTBeTa:

Baww oTBeT HenpaBW/IbHbIN.

Mopckaska 1:

Moka3aTb KONU4YeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

Yoanutb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

lNoseonsiem 6bI6Upamb OOUH Uriu HECKOJIbKO ripasursibHbIX omeemoes u3 3a0aHHO20 criuckKa.

(MC/MA)




MeTBbiu_®OC_T006

Cpenu npuBeIEHHBIX METOAOB YHCIEHHOTO peIIeHus U PepeHINaIbHbIX YPaBHEHUH BEIOEPUTE METO/I, KOTOPBIN

OTHOCHUTCA K KJIACCY MHOT'OMIarOBbIX (MHOFOTO'—IG‘IHHX). mc
Bann no ymonuanwuo:| 1

Cny4anHbIv nopsgok oteetos| [1a
HymepoBaTb BapuaHTbl 0OTBeTOB?| a

Ltpad 3a kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A MeTox Ditnepa 0
B. MeToJ Diiepa ¢ nepecuéToM 0

C. Meron Anamca 100
D. meton Pynre-KyTTsl 0

O6LWwmn OT3bIB K BONpPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

[Ona nro6oro HenpaBuinbHOIro oTeBeTa:

Ball oTBET HEMPABU/IbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YaanuTb HeKOppPEeKTHbIe OTBETbI
(Noackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHOo20 CrUCKa.

(MC/MA)




MeTBbiu_®OC_T007

UsBecTHO, uTo ypaBHeHue $$x3-3x72+6=0$$ nmeeT 0MH BEIICCTBEHHBIN KOPCHB. YKaXUTE, KAKOMY 13
[IPECTaBICHHBIX OTPE3KOB OH IMPUHAICHKHT.

MC

Bann no ymonuanwuo:| 1

Cny4anHbIv nopsgok oteetos| [1a

HymepoBaTtb BapuaHTbl otBeToB?| 0

Ltpad 3a kaxayro HenpaBunbHYO nonbITky:| 33.3

ID-Homep:
# OTBeTbI OT3bIB OueHka
A. $8[0;118$ 0
B. $$[-1;0]$8 0
C. $$[1;2]$% 0
D. $$[-2;-118% 100
O6LWwmn OT3bIB K BONpPOCY:
[lnsa no6oro npaBUNbLHOro oTBeTa: Baw oTBeT BEPHbIN.
[na no6oro HeNnpaBUNLHOIO OTBETa: Ball oTBET HEMPABU/IbHbIN.

Mopckaska 1:

lNMokasaTb KONMYecTBO NpaBUSIbHbIX

oTtBeTOB (Moackaska 1): Het

Yaanutb HEKOPpPEKTHbIe OTBETbI

(Noackaska 1): Het

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHOo20 CrUCKa.
(MC/MA)




MeTBbiu_®OC_T008

YKaXuTe METO/I YUCIIEHHOTO HHTETPUPOBAHUS, JJI1 KOTOPOTO OTPE30K MHTETPUPOBAHUS 00s3aTELHO pa30ruBaETCsI

Ha YETHOE YMCIIO 3JIEMEHTAPHBIX OTPE3KOB. Me
Bann no ymonuanwuo:| 1

Cny4anHbIv nopsgok oteetos| [1a
HymepoBaTb BapuaHTbl OTBEeTOB?| a

Ltpad 3a kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. METOA CPECAHUX MPAMOYTOJILHUKOB 0

B. MeToz rapabon (Metox CuMmIicoHa) 100

Mmeron ["aycca (kBagparypHas Gpopmysia
C. 0
["aycca)

D. METOJI Tparnenuit 0

O6LWwmn OT3bIB K BONpPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

[Ona nro6oro HenpaBuinbHOIro oTeBeTa:

Ball oTBET HEMPABU/IbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YaanuTb HeKOppPEeKTHbIe OTBETbI
(Noackaska 1):

HeT

Teru:

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

(MC/MA)




MeTBbiu_®OC_T009

Merop kacarenbHbix (HpI0TOHA) HE MOKET MPUMEHSTHCS LIS HAXOXKICHUS ouepenHoro npubmmkenus $$x_{i+1}$$

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

Cny4anHbIv nopsgok oteetos| [1a
HymepoBaTb BapuaHTbl OTBETOB?| a

Ltpad 3a kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. $$£(x_i) = 0$$ 0

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

O6LWwmn OT3bIB K BONpPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

[Ona nro6oro HenpaBuinbHOIro oTeBeTa:

Ball oTBET HEMPABU/IbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YaanuTb HeKOppPEeKTHbIe OTBETbI
(Noackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHOo20 CrUCKa.

(MC/MA)




MeTBbiu_®OC_T010



Cpenu
MIPECTaBIICH
HBIX
GbyHKIHN
BEIOEpHTE
HMHTEPIIOJAIL
HOHHBII
MIOJIUHOM,
TTOCTPOCHHEI
W s
¢byukuu $
$y=f(x)$$,
3aJJaHHOM
Tabaunei

O =<

Bann no 1
YMONMYaHUIo;

Cny4anHbIN
nopsiioK OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
HenpaBUIbHYH
nonbITKY,

ID-HOMep!

# Ors OT3bIB,
eThbl

$
BP(x)

5x"2
L 9x
+ 189




Cpenu
MIPECTaBIICH
HBIX
GbyHKIHN
BEIOEpHTE
HMHTEPIIOJAIL
HOHHBII
MIOJIUHOM,
TTOCTPOCHHEI
W s
¢byukuu $
$y=f(x)$$,
3aJJaHHOM
Tabaunei

O =<

Bann no 1
YMONMYaHUIo;

Cny4anHbIN
nopsiioK OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
HenpaBUIbHYH
nonbITKY,

ID-HOMep!

# Ors OT3bIB,
eThbl

T
»ZTor O

$
BP(x)

dfrac
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Cpenu
MIPECTaBIICH
HBIX
GbyHKIHN
BEIOEpHTE
HMHTEPIIOJAIL
HOHHBII
MIOJIUHOM,
TTOCTPOCHHEI
W s
¢byukuu $
$y=f(x)$$,
3aJaHHON
Tabaunei

O =<

Bann no 1
YMONMYaHUIo;

Cny4vyanHbIN
NopsAAoK OTBETOB

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
HenpaBUIbHYH
nonbITKY,

ID-HOMep!

# Ors OT3bIB,
eThbl

$
BP(x)

Px"2
L 6X
+ 189

T
»ZTor O




Cpenu
MIPECTaBIICH
HBIX
GbyHKIHN
BEIOEpHTE
HMHTEPIIOJAIL
HOHHBII
MIOJIUHOM,
TTOCTPOCHHEI
W s
¢byukuu $
$y=f(x)$$,
3aJJaHHOM
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O =<

yMOn4yaHUHo?

Bann no 1

Cny4anHbIN
nopsiioK OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
HenpaBUIbHYH

nonbITKY?,

ID-HOMep!

# Ors OT3bIB,
eThbl

T
»ZTor O

dfrac
{5}
{8}$




Cpenu
MIPECTaBIICH
HBIX
GbyHKIHN
BEIOEpHTE
HMHTEPIIOJAIL
HOHHBII
MIOJIUHOM,
TTOCTPOCHHEI
W s
¢byukuu $
$y=f(x)$$,
3aJaHHON
Tabaunei

O =<

yMOn4yaHUHo?

Bann no 1

Cny4vyanHbIN
NopsAAoK OTBETOB

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
HenpaBUIbHYH

nonbITKY?,

ID-HOMep!

# Ors OT3bIB,
eThbl

T
»ZTor O

o6
mn
oT3
biB K
Bon

pocy




Cpenu
MIPECTaBIICH
HBIX
GbyHKIHN
BEIOEpHTE
HMHTEPIIOJAIL
HOHHBII
MIOJIUHOM,
TTOCTPOCHHEI
W s
¢byukuu $
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O =<

yMOn4yaHUHo?

Bann no 1

Cny4anHbIN
nopsiioK OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
HenpaBUIbHYH

nonbITKY?,

ID-HOMep!
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eThbl
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Cpenu
MIPECTaBIICH
HBIX
GbyHKIHN
BEIOEpHTE
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¢byukuu $
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Bann no 1
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OTBETOB?
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T
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MeTBbiu_®OC_TO011

C momorpio MeToia Diiepa ObuTa cocTaBieHa GopMyia s HaXOXKICHUs TPUOIMKEHUS K PEIIEHUI0 HEKOTOPOTO
0OBIKHOBEHHOTO 1M depeHIINaTBHOTO YPaBHEHHUSI TIEPBOTO MOPSIKA:

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

($$a$$ — BemecrBennplii mapametp, $$h$$ — mrar pasduenus mpomexyTKa, Ha KOTOPOM HILNETCS PEIICHHUE). me
W3 npencraBiieHHBIX BApUAHTOB BEIOEpHTE TO MU (hepeHInaTbHOE ypaBHEHNE, KOTOPOMY COOTBETCTBYET 3Ta
hopmyma.
Bann no ymonuauuto:| 1
Cnyu4aiiHbiv nopsagok oreetoB| [1a
HymepoBaTb BapuaHThbl OTBETOB?| a
LWtpad 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A $$y' = h \cdot a$$ 0
B. $Sy' = a$$ 0
C. $8y' =h \cdot a \cdot y$$ 0
D. $$y' = a \cdot y$$ 100
O6LWKIM OT3bIB K BONpPOCY:
[na no6oro npaBUIIbLHOro oTBeTa: Baw oTBeT BEpHbIN.
[nsa no6oro HenpaBUIILHOIO OTBETa: Baw oTBET HeMpPaBU/IbHbIMN.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUIbHbIX

oTBeTOB (Moacka3ska 1): Het

YAaanuTb HeKOppeKTHbIe OTBETbI

(Noackaska 1): Her

Teru:

lNo3sonsem eb/6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoes u3 3adaHHO20 criucka.
(MC/MA)




MeTBbiu_®OC_T012

ITycte $$1$$ — Tounoe 3nauenue onpenenéunoro uarerpana $$\int 277 f(x) dx$$ wis pyuxumu $$y = {(x)$$,
rpaduk KoTopoii n300paxén Ha pucyrke, $$1 \mbox {JI}$$ u $$I \mbox {I1}$$ — npubamKEHHBIE 3HAYEHHS 3TOTO
OInpeeEHHOrO HHTErpaa, BEIYUCIICHHBIE METOAaMH JIEBBIX U IPABIX MPSIMOYTOJLHHKOB COOTBETCTBEHHO. M3
[peICTaBIEHHBIX COOTHOIIEHUI BEIOEPUTE BEPHOE.

MC

Bann no ymonuanwuio:| 1

Cny4anHbI nopsgok oteetos| [1a

HymepoBaTb BapuaHTbl OTBETOB?| a

Ltpad 3a kaxayro HenpaBunbHYO nonbITky:| 33.3

ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. $$1>1 {\mbox {JI}} > [ {\mbox{II}}$$ 0
B. $$I {\mbox{IT}} >1>1 {\mbox{JI}}$$ 0
C. $SI_{\mbox {JI}} >1>1 {\mbox {I1}}$$ 100
D. $$I_{\mbox{JI}} >1_{\mbox{IT}} > I$$ 0
O6LWwmn OT3bIB K BONpPOCY:
[lnsa no6oro npaBUNbLHOro oTBeTa: Baw oTBeT BEPHbIN.
[na no6oro HenNnpaBUNLHOrO OTBETa: Ball oTBET HEMPaABU/IbHbIN.

Mopckaska 1:

lNMokasaTb KONMYecTBO NpaBUSIbHbIX

oTtBeTOB (Moackaska 1): Het

Ypaanutb HEKOPpPEKTHbIe OTBETbI

(Noackaska 1): Het

Teru:

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




top/MNo ymonyauuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U

TexHonoruu /OMNK-1/Metoabl BbluncneHun/Metoabl BbIMUCNIEHUA _3aAaHUA C
KOPOTKUM OTBETOM

MeTBbiu_UB_K_001
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$8, 3HauenHus KOTOPOIH

J1aHbI B Ta0aMIIE

== %

%)

Hang,
ute
3Haye
Hue S
SL(1)
Ss.

Bann no
YMOJTYaHUIO!

YyBCTBUTENbLHOCT]
b K perucTpy;

LLITpach 3a kaxxayro
HenpaBuUNbLHYHO
NOMNbITKY

Www|H o T

ID-HOomep]

(0}
OTBe
3bl
Tbl
B

Oy
eHK

Bawm
Heobxodumo
yKazamb Xomsi
6b1 00UH
B03MOXKHbIU
omeem.
lNycmeie
omeemal He
6yoym
ucrnoib308ameC
. Cumeosn «*»
MOXKHO
ucrnoib308ame
8 Kayecmese
wabrnoHa,
coomeemcmey
rowez2o nobbim
cumeorsiam.
lNepenili
nnooxodsuwutl
omeem bydem
ucrosb308amasc
g0ns

Aanadanatiic

OrToCTCITCTTO7T



MeTBbiu_NB_K_002

Bsrancnuts npubnmkéHnoe 3Hadenne uaTerpana $$\int\limits {0}~ {1} 2x + \cos(\pi x) dx$$ meTogoM Tpamenmii, eciu 0Tpe30K HHTErpHpoBaHKs pa3duT Ha $$n = 4$$ pasubie

uactu. Eciiu B oTBETE TOIy4aeTCsa ACCATHIHAA ,Elp06b, TO OKpPYTIIUTE eé J10 1C€CATBIX.

SA

Bann no ymon4yaHuio:

YyBCTBUTENBHOCTb K PErucTpy:

HeT

LIJTpa(*) 3a Kaxayr HenpaBuibHYH NONbITKY:

100

ID-HOMep:

OTBeTbI OT3bIB

OueHka

1

100

O6LWwmn OT3bIB K BONPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [lycmbie omeemabi He 6ydym
ucrionnb3o8ambcsi. CUMBOI « *» MOXKHO UCIMO/Ib308amb 8 Kadecmee wabsioHa,
coomgemcmayrouwezo rrobsiM cumeosam. lNepsbit nodxodsuwuti omeem 6ydem
ucrionb3o08ambcs 05151 oripedenieHUs1 OUEeHKU U 0ma3bIea.

top/MNo ymonuanuro ana POC_09.03.02 UHopmMmaLMOHHbIE CUCTEMbI U

TexHonoruu /OMNK-1/Metoabl BbluncneHnmn/Metoabl BbIMUCIIEHUW_3a[aHNA C

pa3BEPHYTbLIM OTBETOM

MeTBbiu_®OC_P_001

Hcnomns3yst MeToa 3eitnens, Beraucants Bropoe npubmmkenne $$(x_17{(2)},x_2"{(2)},x_3"{(2)})$$ K peiennio cucTeMb! THHEHHbIX ypaBHEHHI
$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 kauectse HyseBoro npubimkerns Boiopats $$x_14{(0)} = 083, $$x_27{(0)} = 083, $$x_3"{(0)} = 0S$.

Bann no ymonuauuto:| 1

dopmar oTBeTa:

HTML-
‘I penaktop

Tpe6oBaThb TekcT:| HeT

Pasmep nons:| 15

PaspewunTb BrnoxeHus:| 1

Tpe6yemoe uncno snoxenui:| 0

Pa3pelueHHble TUnbI haninos:

ID-HOMep:

La6bnoH oTBeTa UHdopmaumnsa ansa oueHMBaKoLWKNX

O6LwmMi OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egsecmu mekcm. Omeem OosrmkeH 6bimb
oueHeH rnpernodasamersieM 8py4HYIO.




MeTBbiu_®OC_P001

Haiinure npubmmkénnoe perrenne ypasaenus $$x/3-3x+1 = 0$$ na orpeske $$[0;1]$$, Boimonnus tpu
UTEpaIni METO/Ia ISJICHHS OTPE3Ka MOIOJIaM.

ES

Bann no ymonuanwuo:| 1

HTML-

dopmar oTBeTa:
peaakTop

Tpe6oBaTtb TekcT:| HeT

Pa3smep nons:| 15

PaspewunTb BrnoxeHus:| 1

TpeGyemoe uncno snoxeHuii:| 0

PaspeLueHHble TUNbI ¢pannos:

ID-HOMep:

LLlabnoH oTBeTa UHdopmauumsa ansa oueHMBaroLWmx

O6LwWmMI OT3bIB K BONPOCY:

Teru:

LHonyckaem 8 omeeme 3azpy3ums ¢halin u/unu esecmu mekcm. Omeem OosxeH 6bimb
OUEeHeH nperodasamenem 8pyyHYIo.

OnucaHue TexHosorMm nposeaeHna. Obyyatolemycsa cnydyanHbim obpasom gaetca KMM, cogeprkalunii 2 sonpoca 13
nepeyHs Bbllwe. Ha BbINoAHeHWe 3a4aHNIN NpefocTaBaseTcA 2 akaJeMUYecKmx Yaca.

TpeboBaHUSA K BbINOJHEHWIO 3a4aHUI (MK WKaAbl U KPUTEPUM OLEHUBAHUSA).
[nA oueHnBaHMA pe3ynbTaToB 0b6yYeHMa Ha 3a4eTe NCMNOob3YHOTCA CAeayioLMe NoKasaTeu:

1) 3HaHMe OCHOBHbIX MOHATUI BbIYUC/IUTE/IbHON MAaTEMATUKN U ee METOA,0B, KOTOPbIE UCMO/b3YIOTCA ANSNOCTPOEHMUSA
MoZenen U KOHCTPYMPOBAHUA arTOPUTMOB PELLEHUA NPaKTUYECKMX 334aY;

2) 3HaHMe NOCTAaHOBKM KNACCMYECKMX 3aaY;
3) ymeHue NPUMEHATb METOAbI BbIYMCAEHUI ANA peLleHua 3a4a4 NpodeccuoHanbHON AeATEeNbHOCTH;

4) BnageHue HaBblKaMu KBaMOULMPOBAHHOIO BbIbOpa M aganTauum CyLLECTBYHOLLMX METOLOBBbIYUCAEHUI AN
pelweHna NPakTUYecKMx 3aaay.

Kputepum oueHokK:

OueHKa Kputepuu

3auTeHo OueHKa 3a KaXaylo TeKyLLYIo aTTecTaumio He HuxKe 25 6annos,
YA0BNETBOPUTE/IbHOE BNlafleHNE TEOPETUYECKUM MaTepUaioM Npu OTBETE Ha
KOHTPO/IbHO-U3MepPUTE/IbHbIA MaTepuann.

HeszauTteHo OueHKa xoTa 6bl 32 04HY TEKYLLYHO aTTecTaumio Huxke 25 6annos unm
0byyaoLWwmninca 4EMOHCTPUPYET HEeYA0BIETBOPUTE/IbHOE BlafeHNEe
TEOPETUYECKMM MATEPUANIOM MPU OTBETE HA KOHTPO/IbHOU3MEPUTE/bHbBIN

martepwuann.
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