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51.0.17 MeToAb! Bbl4UCAEHUI

1. Kog n HaumeHoBaHMe HanpaBAeHUA NOArOTOBKU/cneumuanbHOCTH:
09.03.04 MporpammHas UHxeHepua

2. Mpoodunb nogroroeku/cneymanmsauma: MHGOPMaLMOHHbIE CUCTEMbI U CETEBbIE TEXHONOMMM
3. KBanuduKkauma (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®dopma obyyeHus:

OyHan

5. Kadeppa, oTBeuatowian 3a peanmsaumio ANCLUNIANHDI:

Kadenpa umdpoBbix TEXHONOMNM

6. CoctaButenu nporpammbi:

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

7. PekomeHpoBaHa: npotokon HMC Ne 5 ot 05.03.2024

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



9.llenu u 3agaum yuebHoM AUCLUNAUHDI:

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

3agaun:

- U3yvyeHune nNpmHUMnoB OCHOBHbIX MeTO40B I'IpM6I'IVI>KEHHOF0 peweHns;

- aaropuTtMmmsaumm n peaamsaummn Ha 3BM 6a308BbIx meToa0B BbIYMCNEHUA.

10. MecTo yyebHoii gucuMnanHbI B CTpyKType OOM:

YyebHaa AucuMNAMHA OTHOCUTCA K obAsatenbHol 4vactu 6noka bB1.

[Nna ycnewHoro OCBOEHWA HeobXoAMMO

npeagsaputesbHoe uUsy4vyeHue crneagyrowmx AUCUUNANH MaTemMaTU4ecKuni aHauns, ,D,Md)d)ep(EHLl,Mafleble YpaBHEHUA,

YpaBHEHWUA MaTeMaTU4YecKon GUIMKMK.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUs no agucumnamHe/moaynio (3HaHUA, YMeHUA, HaBbIKK),COOTHECEHHbIE C
NJaHUpyemMbiMU pe3ysibTaTaMu 0CBoeHUs 06pa3oBaTeIbHOM NPorpammbl (KOMNETEHLMAMMU BbiMYyCKHUKOB):

Koa, 1 Ha3BaHMe KoMMeTeHLUn

OMNK-1 CnocobeH npumeHaTb
€CTEeCTBEHHOHAY4Hble U
0bLENHKEHEPHbIe 3HAHMA, MeTOAbI
MaTeMaTUYeCKOro aHainsa m
MOENMPOBAHUS, TEOPETUYECKOIO U
3KCMepPMMEHTAIbHOTO UCCNe0BaHUA B
npodeccMoHaNbHOM AeATENbHOCTH

OMNK-1 CnocobeH npumeHaTb
€CTEeCTBEHHOHAY4Hble U
0bLENHKEHEPHbIE 3HAHMA, MeTOAbI
MaTeMaTUYeCKOro aHainsa m
MOENMPOBAHUS, TEOPETUYECKOIO U
3KCMepPMMEHTAIbHOTO UCCNe0BaHUA B
npodeccMoHaNbHOM AeATENbHOCTH

OMNK-1 CnocobeH npumeHATb
ecTeCTBEHHOHay4Hble U1
0OLENHKEHEPHbIE 3HAHMA, MeTOAbI
MaTeMaTUYeCKOro aHanmsa u
MOAeIMPOBAHNA, TEOPETUYECKOrO U
9KCMepUMEHTA/IbHOIO UCCNe0BaHUA B
npodeccMoHanbHOM AeATeNbHOCTH

Ko 1 Ha3BaHMe MHAMKATOpa
KOMMeTeHLUn

OlK-1.1 3HaeT oCcHOBbI
MaTeEMATUKN, GU3UKK,
BbIYNCAUTENIBHOM TEXHUKU U
NPOrpamMmmMmnpPoOBaHUSA.

OlMK-1.2 YmeeT pewatb
CTaHAapTHble
npodeccrMoHasbHble 334a4m ¢
npPUMeHeHMEM
€CTeCcTBEHHOHAaY4YHbIX U

o6 emnHKeHepHbIX 3HaHUN,
METOA0B MaTEMATUYECKOro
aHanM3a U MoAENNPOBAHMA.

OMMK-1.3 meeT HaBbIKMK
TEOPETUYECKOro U
3KCMepUMEHTA/IbHOTO
nccnenoBaHuA o6beKToB
npodeccMoHanbHOM
0EeATeNIbHOCTU.

3HaHMA, YMEHUA, HaBbIKK

3HaTb: OCHOBHble MeETOAbI
BbIYMCNEHU, KOTOpble
MCMO/b3YHOTCA ans
NoCTpoeHus mozenen wu
KOHCTPYMpOBaHUA
aNropuTMOB pelweHus

NPaKTU4YEeCKUX 3a4a4.

YMmeTb: NpumMeHATb MeToAbl
BbIYNCAEHWNI AnAa peweHunAa
NPaKTU4YeCKMNX 3agau.

Bnagets: HaBbIKamu
KBanMOULMPOBAHHOIO BblbOpa U
afanTtauum CYLLECTBYIOLLMX
MeToL,08B ans peleHus

NPaKTU4YEeCKMUX 3a4a4.



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 O6pabaTbiBaeT
NoJiyYeHHble pe3ybTaThl
Mcciea0BaHUM C
MCMNONb30BaHWEM CTaHAAPTHbIX
meToaoB (MeToauK).

Kopg v Ha3BaHWe nHaMKaTopa
KOMMeTeHUMn

MKB-21.2 MpumeHsaeT npu
06paboTKe AaHHbIX CTaHAAPTHOEe
W OPUTMHANIbHOE MPOrPaMMHOe
obecneyeHue.

12. O6bem AUCLUNAMHDI B 3a4eTHbIX eguHULax/yac:

2/72

dopma NpomeKyToUHOM aTTecTauum:

3avert

13. Buabl yueb6HOM paboTbl
Bua yuebHol paboTbl

AyauTopHble 3aHATUA
JIeKUMOHHbIe 3aHATUA
MpaKTUyeckune 3aHATUA
NabopaTopHble 3aHATUA

CamocrosTenbHaa pabota

KypcoBas paboTa

MpomexkyToyHaa aTTecTauma

Yacbl Ha KOHTPO/b

Bcero

13.1. CopepkaHue AUCLUUNAUHDI

n/n CopepskaHue pasgena
AVCUMMANHBI

HanmeHoBaHMe
pasgena AUCUMNANHbI

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
afanTauum CYLLLECTBYHOLLMX
MeToA,08B ans pelweHun
NPaKTUYECKMX 3aau.

Cemectp 4 Bcero
48 48

16 16

16 16

16 16

24 24

0

0
72 72

Peanvsaums pasgena ANCUMNANHBI C MOMOLLbIO
OHNanH-Kypca, IYMK



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 KpaesbIx 3ag3a4 AnA
YyPaBHEHUI BTOPOTO NOPAAKA.
Pa3HOCTHbIe ypaBHEHMA KaK
onepaTopHble ypaBHEHUA.

MHTepnonaums n npubankeHue

bYHKUMINA.
YucneHHoe MHTerpMpoBaHme.

CopepskaHue pasgena
AVCUMMANHDI

Cuctembl JNIMHEMHbIX
anrebpanyeckmx ypaBHeHUM.
Mpamble meToapbl.

UTepaumoHHblie meToAbl.
BaprauMoHHO-UTEepaLMOHHbIe

meToAapbl.

OCHOBHble ~ MOHATMA  TeopuM
Pa3HOCTHbIX CXEM.

OZHOpPOAHbIe TPEXTOYEYHble
Pa3HOCTHbIE CXEMbI.
KoHcepBaTMBHbIe Pa3HOCTHbIE
CXeMbl.

MeTtoab! PyHre-KyTTa.
MHorowarosble MeToAbl.
MeTogbl Agamca.
Annpokcumauma 3agaum Kowm
ANA cUcTeMbl IMHENHbIX
anddepeHuManbHbIX ypaBHEHUN
nepBoro nopAgkKa. YCTomunsocTb
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 MNpernofasaTenia) U BHeayAUTOPHOMN paboTbl (yuebHOMN AeaTeNibHOCTU, peannsyemoit obydatoLmmest
CaMOCTOATENbHO).

AyautopHaa paboTa COCTOWUT M3 BbIMOJHEHWA MNPaAKTUYECKMX M N1abopaTopHbIX 3agaHuin B 06bEME,
npeaycMoTPEeHHOM yuyebHbIM MaaHoM.

CamocTtoaTenbHaa pabota npegnonaraet yraybnéHHoe wM3yyeHMe OTAE/bHbIX Pa3fenoB  AWUCLMMAUHBL  C
MCMONb30BAHUEM  JIUTEPATYPbl, PEKOMEHAO0BAHHOW MpenofaBaTesieM, a TaKKe KOHCMEKTOB  MPAKTUYECKUX
(nabopaTopHbIX) 3aHATUIA. B KayecTBe NiaHa ANA CaMOCTOATE/NbHOW pPaboTbl MOXKeT ObiTb MCNoab3oBaH pasaen 13.1
HacToswel paboyelt Nnporpammbl, B KOTOPOM 3adMKCMPOBAHbI pa3gesnbl AUCUUMNIMHBL U UX cofep)KaHue. B pasgene
13.2 paboyeli nporpammbl onpeaenseTca KOMYecTBO YacoB, OTBOAMMOE HA CAaMOCTOSTE/IbHYD PaboTy Mo Kaxkaomy
pasgeny AucUMNAUHbI. Bonbluee KOAMYecTBO 4acoB Ha

camocToATenbHytlpaboTy oTBOANTCA Ha Hanubonee TpyAHbIlepasAenbl AUCUUNAUHBL.  [OnA
CaMOCTOATE/IbHOFO U3yYeHUA OTAENbHbIX Pa3Ae/oB AUCLMUNINHBI UCMO/b3YEeTCA NepeyeHb MTepaTypbl U Apyrnux
pecypcoB, NepeyncieHHbIx B NyHKTax 15 1 16 HacToALel paboyeli nporpammsi.

YcnewHocTb OCBOEHMA AMUCUMM/IMHBLI OMNPEeAEnseTca CUCTEMATUYHOCTbIO M [yOMHOM ayAMTOPHOM W BHEAYAUTOPHOWN
paboTbl obyyatoLLerocs.

MpM MCNoNb30OBaAaHAUCTAHULMOHHA OBpa3oBaTENbHbIXbIX TEXHONOTUMNM 3NTEKTPOHH  0bydeHuA
ro

BbINOJ/IHATb BCE YKa3aHWA npenoasaTesieil, BOBpems NoAKA4aTbes K online 3aHATUAM, OTBETCTBEHHO MOAXOAMUTD K
33JaHUAM 419 CAMOCTOATENIbHOM PaboTbl.

15. MepeueHb OCHOBHOI M AONONHUTENbHOI AUTEPaTYPbI, PECYPCOB MHTEPHET, HE06X0AMMbIXANA OCBOEHMA
ANCUMNINHDI
No NcTouHuK

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 MCTOYHUK

n/n

Baxsanos, H. C. YncneHHble meToabl : yuebHoe nocobue ana ctya. ous.-maT. cneumanbHocTen sysos / H. C.
baxsasnos, H. IN. uakos, . M. Kobenbkos. — 6-e u3a. — M. : BUHOM. J1ab. 3HaHui, 2008. — 636 c.

2 BeeaeHue B MeTOAbl BbIYUCAEHWNIA: KOHCMNEKT IEKLMIA U MPUMEPbI Mporpamm : yuebHoe nocobue ansa sysos /
A. A. Kpbinoseukunit, T. A. KpbinoseLKas, A. B. ATaHoB, U. C. YepHMKOB. — BopoHeK : M3gaTenbckuii gom
Bry, 2015. — 90 c.

3 Oemungosuy, b. M. YncneHHble meToabl aHanmsa. Mpubankerve GyHKUNMA, auddepeHLmanbHble 1
MHTErpasibHble ypaBHEHUA [DNEKTPOHHbIN pecypc] : yuebHoe nocobue / b. M. Aemuaosuy, U. A.
MapoH, 3. 3. LLlyBanoBa. — InekTpoH. gaH. — CM6. : laHb, 2015. — 400 c. — <URL:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=537>

4 Jemnzosuny, b. M. OCHOBbI BbIMMCANTENBHON MaTEMATMKK [INEKTPOHHbIN pecypc] : yuebHoe nocobue / B. M.
Oemnaosuy, U. A. MapoH. — IneKTpoH. 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 3agadax [DNeKTpoHHbI 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. YncneHHble meToabl MaTemaTuyeckon Gusmnkm : [YuebHoe nocobue] / A. A. Camapckuid, A.
B. N'ynanH. — M. : HayuHbit mup, 2000. — 315 c.

7

Camapckuit, A. A. BBegeHne B YMC/IEHHbIe MeToAbl : y4ebHoe nocobue ana By3os / A. A. Camapckuii ; Mock.
roc. yH-T um. M. B. JlomoHocoBa. — M3a. 3-e, ctep. — CM6. : laHb, 2005. — 288 c.

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

Ne n/n NCTOYHUK
1 dneKkTpoHHas bubanoteka BrY https://lib.vsu.ru

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



3 3BC «/laHb» https://e.lanbook.com/

Ne n/n NCTOUHMK

4 «YHuBepcuTetckaa bubnaunoteka 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 MCTOYHUK

n/n

baxsanos, H. C. YucneHHble meTobl : yuebHoe nocobue ans ctya,. dpus.-mat. cneymanbHocren sysos / H. C.
Baxsanos, H. IN. Kuakos, I'. M. Kobenbkos. — 6-e nsg. — M. : BUHOM. J1a6. 3HaHui4, 2008. — 636 c.

2 MnbmyTamHos, P. ®. YucneHHble meToabl : yyebHoe nocobue / P. ®. TmnbmytamHos, K. P.
XabubynnuHa. — KasaHb : MUspgatensctso KHUTY, 2018 . — 92 c. — <URL:
http://biblioclub.ru/index.php?page=book&id=500887>

KonueHoBa, H. B. BbluncintenbHaa matemaTuKa B NpUMepax 1 3afavax [INeKTpoHHbIM pecypc]
/ KonueHosa H. B., MapoH W. A. — 4-e nsa., ctep. — CaHkt-Metepbypr : laHb, 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):

Mpn peanus3aumm AUCUMNANHBI MOTYT WCMO/Ib30BaTbCA TEXHOJOTMU 3NEKTPOHHOrO 06y4YeHMA U AWCTAHLMOHHbIE
obpasoBaTesibHble TEXHONOTMKU Ha 6ase nopTana edu.vsu.ru, a TakXKe Apyrue JOCTyMHble pecypcbl ceTn MHTepHerT.

18. MartepuanbHO-TeXHUYeCcKoe obecneyeHne AUCLUNAUHDI:

JIeKUMOHHan ayauTopusl, OCHALWLEHHaa My/nbTUMeAMWHbIM MPOEKTOPOM;  CneuuasmM3MpoBaHHas mebenb: 4ocCKa
MenoBas UAM mapKkepHasa 1 wWT., cTonbl, CTyNbA B Heobxoanmom Konmdectse. OC Windows v.7, 8, 10, Habop yTuUauT
(apxuBaTtopbl, darin-meHenkepbl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouUHble CpeacTBa ANA NPOBEAEHUA TeKYyLLEe U NPOMENKYTOUHOM aTTecTauuit

MopsAAoK OLEeHKM OCBOEHMA 0byvatoWMMKCs y4ebHOro maTepuana onpeaenseTcs CoaepKaHMem caeayroLwmx pasaenos
ANCLUUNANHDI:

Ne Pasgenbl AUCLMNANHDI Koa KomneTeHuuu Koa uHamkatopa OLeHOYHble cpeaCcTBa A
n/n (mogzynn) TEKyLLen aTTecTaumm
1 Pasgensbl 1-5 OlMK-1 OnK-1.1 KoHTponbHan paboTa
2 Pasgenbl 1-5 OnK-1 OnkK-1.2 KoHTposibHas paboTa
3 Pasgensbl 1-5 OlK-1 OlK-1.3 KoHTposbHas paboTa
4 Pasgensbl 1-5 MKB-21 MKB-21.1 KoHTposnbHas paboTa
Ne Pasgensbl AMCUMMANHDI Koa KomneTeHuum Koa uHankaropa OueHoYHbIe cpeacTBa A1A

n/n (moaynw) TeKyLLel aTTecTauum



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

MpomexyTouHaaA aTTecrauma

dopma KoHTponA - 3aveT

OugeHOoYHble cpeacTBa 419 MPOMEKYTOUYHOM aTTecTaunm

Komnnekt KUM

20 Tunosble OLLeHOYHbIE CPeACTBA U MeTOAUYECKME MaTepPUabl, ONpeaensatowme npoueaypbloLueHMBaHuA
20.1 TeKywWMit KOHTPO/Ib yCNEBAEMOCTH

TeKyLni1 KOHTPO/Ib YCMEBAEMOCTHM MO AUCLMMIMHE OCYLLECTBAETCA C MOMOLLbIO CleayoWMX OLEHOUYHbIX CPeacTB:

KOHTpO/IbHan paborTa.

Mpumepbl 3agaHUit  ANA  KOHTPONbHbLIX paboT:

KoHTponbHas paborta Ne 1 BapmaHrT 1.

Haritn n ncnpasunTb OLLIM6KVI, a TaKXe 3anoJIHUTb NPONYCKN B aATOPUTME MeTo4a AeNEHNA OTPE3KA Nonosam,
npencraB/ieHHOro B d)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
ncesAo-Koaa:

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

return In(x) + sin(x);

double hord()
{

double x1, x2;
double a=0; double b
= ; 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.

HaiiTv v ucnpasuTb OWMBKK, @ TaKKe 3aN0NHUTL NPOMYCKKU B aNropuTMe Metoga HbioToHa (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) // nepsas 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;

KoHTponbHasa pabora Ne 2
BapwuaHrt 1.

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

// KycouHo-nnHeHaa nHtepnonaumua double
lin(double *x, double *y, int n, double z)
// N - KOANYECTBO Y3/10B UHTEPMNONALMM
// Z - TOUKa, B KOTOPOW ULLLEM 3HAYEHUE UHTEPNOAUPYLOLWLEN 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;

// metop, 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.

HaliTi 1 ncnpasuTb OWMBKMK, a TaKKe 3an0NHUTb NPOMNYCKM B a/IFOPUTMax MeToA0B, NPeAcTaBNeHHbIX B popme nceBao-
Koaa:

// nHTepnonauma 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 - KOANYECTBO Y3/10B MHTEPNONALMUM
// € - 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, NpAMOYro/ibHUKOB

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;
}

BapwuaHT 3.

HaliTi 1 ncnpasuTb OWMBKM, a TaKKe 3aN0NHUTb NPOMNYCKM B a/IFOPUTMaxX MeToA0B, NPeAcTaBNeHHbIX B popme nceBao-
Koaa:

// nHTepnonauma 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 - KOANYECTBO Y3/10B MHTEPNONALMUM
// c - TO4Ka, B KOTOPOM MLLLEM 3HAYEHNE UHTEPNOAUPYIOLLEN DYHKLMK
{
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;

}

// meTop, Tpaneunin



float f(float x);

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

floatS=a;

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

OnwvcaHune TeXHOOMMM NpoBeaeHUa: obyyatoLemycs caydaiiHbiM 06pa3som 4AETCA BapMaHT KOHTPOJ/IbHOM paboTbl. Ha
NUCbMEHHOE BbINOJIHEHWE 334aHNI NpeaoCTaBAAeTCA 2 aKafeMMYeCcKuX Yaca.

TpeboBaHUSA K BbINMOJAHEHWIO 3a4aHUI (MU LWKabl U KPUTEPUM OLLEHUBAHUA): 3@ NOJIHOE NPaBU/IbHOE BbIMO/IHEHWE BapMaHTa
BbicTaBnseTca 50 6annos. OueHKa CHUXAETCA, eCN B MPOLLECCE BbINONHEHUSA 3a4aHMA OblAnM  AONyLWEHbl OWKBKK ©
HeToyHoCcTU. OueHKa O 6annoB cTaBUTCA AMBO 3a MONHOCTbIO HEBbINOJHEHHOE 3aZaHuKe, 60 NPU HanUuYUK rpybbix
OLUNBOK.

20.2 NMpomerKyTo4HaA aTTecTtauusa
MpomeKyTouHaA aTTecTayma No AUCLMUMNINHE OCYLLECTBIAETCA C MOMOLLbIO C/IeAYHOLMX OLLeHOYHbIX CPeaCTB:

Komniiekt KUM.

MepeyeHb BONPOCOB K 3a4eTy:
Paspen 1. TOYHOCTb BbIYUCINTE/IBHOIO 3KCNEPUMEHTA.
Yncna c nnasatoLLet TOYKOM.
BbluncantenbHble NOrpeLHoCTy.
Pasgen 2. YucneHHoe pelieHue HeJIMHEUHbIX YPaBHEeHUN.
33,241 YNC/IEHHOTO PeLlEHUA HEIMHEMHbIX YPaBHEHUN.
MeToz AeneHnsa oTpeska nonoaam.
MeTog, xopga.
MeTtopg HbtoTOHa.
Pasgen 3. AnnpoKkcumauua GpyHKUUA.
MocTaHoBKa 3a434M annpPOKCMMaALNU GYHKLMA.
KyCoYHO-MHENHAA MHTEPNOAALMA.
MHorouneH JlarpaHa.
MHorouneH HbtoToHa.
CnnaliHbl.
TOYHOCTb MHTEPNONALNMN.
Paspen 4. YucneHHoe UHTErpupoBaHue.
MocTaHOBKa 3aa4M YNC/IEHHOTO MHTErPUPOBaHUA.
MeToz NpAMOYrofibHUKOB.
MeToz Tpaneuui.

MeTtog CumncoHa.



Mertop, lMNaycca.

TOYHOCTb YNCNEHHOTO MHTETPUPOBAHMA.

Ocobble cnyyan YACAEHHOTO MHTErpupoBaHuA.
KpaTHble uHterpansi.

Pa3sgen 5. PelwueHue cuctem NMHEUHbIX YPaBHEHUNA.
OCHOBHbIe MOHATUA.

MeToabl peleHnsa IMHENHbIX CUCTEM.

®opmynbl Kpamepa.

Metog, laycca.

MeToz NPOroHKw.

MeToga npocToi ntepaumm.

MeTog, Maycca-3engens.

3apaun Ha cobcTBEHHbIE 3HAYEHMUS.

Paspgen 6. O6bikHOBeHHble guddepeHumanbHbie ypaBHEHUSA.
MeTog, dinepa.

MeTopg, diinepa c nepecyeTom.

MeTogbl PyHre-KyTTa.

MeTtopg Agamca.

Mpumepbl TUNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTepPUaNos:
KOHTpobHO-U3MepuUTenbHbI matepuan Ne 1
1. Metog CumncoHa.

2. MeTog, dnnepa.

KOHTponbHO-U3MepuTenbHbii matepuan Ne 2
1. MHoro4yneH HbtoTOHa.

2. MeTopa 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 ymonuaHumio:| 1

CnyuaitHbIn nopsigok oteeTos| [1a

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpach 3a kKaxayto 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 ymonuyaHuio:

Cny4arHbIN NOPAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

a

LWTpadc 3a kKaxxayro HenNpaBUNbHYO 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

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

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

MmcC

Bann no ymonuyaHuio:

Cny4arHbIN NOPAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

a

LWTpadc 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:

(MC/MA)

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




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 ymonyaHuio:

Cny4yanHbIN NOPSAOOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpach 3a kaxayto HenpaBunbHyo 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 ymonuaHuio:| 1

CnyuaiHbii nopsagok oteetos| [1a
HywmepoBaTb BapuaHTbl OTBETOB?| 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

IIPCACTABJICHHBIX OTPE3KOB OH MPUHAJICKUT. Mc
Bann no ymonuaHuio:| 1
CnyuaiHbii nopsagok oteetos| [1a
HymepoBartb 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. Mc
Bann no ymonuaHuio:| 1

CnyuaiHbii nopsagok oteetos| [1a
HymepoBaTb BapuaHTbl OTBETOB?| a

LWrpacp 3a kaxayro HenpaBunbHyO nonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. METOA CPECAHUX MPAMOYTOJILHUKOB 0

B. Meroj mapados (Merox CUMIICOHA) 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 ymonuaHuio:| 1

CnyuaiHbii nopsagok 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:

(MC/MA)

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




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
{5}

124}
X2 H

dfrac
{1}
{6}x
F\
dfrac
3}
{8}$
W)




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
Tabaunei

O =<

yMOn4yaHUHo?

Bann no 1

Cny4anHbIN
nopsiioK OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
HenpaBUIbHYH

nonbITKY?,

ID-HOMep!

# Ors OT3bIB,
eThbl

T
»m 0 F O
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Cpenu
MIPECTaBIICH
HBIX
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HMHTEPIIOJAIL
HOHHBII
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TTOCTPOCHHEI
W s
¢byukuu $
$y=f(x)$$,
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O =<

yMOn4yaHUHo?

Bann no 1

Cny4vyanHbIN
NopsAAoK OTBETOB

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
HenpaBUIbHYH

nonbITKY?,

ID-HOMep!

# Ors OT3bIB,
eThbl
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Cpenu
MIPECTaBIICH
HBIX
GbyHKIHN
BEIOEpHTE
HMHTEPIIOJAIL
HOHHBII
MIOJIUHOM,
TTOCTPOCHHEI
W s
¢byukuu $
$y=f(x)$$,
3aJJaHHOM
Tabaunei

O =<

yMOn4yaHUHo?

Bann no 1

Cny4anHbIN
nopsiioK OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
HenpaBUIbHYH

nonbITKY?,

ID-HOMep!

# Ors OT3bIB,
eThbl
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Cpenu
MIPECTaBIICH
HBIX
GbyHKIHN
BEIOEpHTE
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HOHHBII
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W s
¢byukuu $
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O =<

yMOn4yaHUHo?

Bann no 1

Cny4anHbIN
nopsiioK OTBETOR

HymepoBaTth
BapuaHTb
OTBETOB?

LUTpad 3a kaxayro
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ID-HOMep!
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eThbl
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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 ymonuauuo:| 1
CnyuaiiHbii nopsaaok oreetoB| [la
HymepoBaTb BapuaHTbl 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:

lossonsiem ebibupamb 0OUH UMU HECKOMLKO fpasusibHbIX omeemos 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 ymonuanuio:| 1

CnyuaiHbii nopsagok oteetos| [1a

HymepoBaTtb BapuaHTbl OTBETOB?| a

Ltpad 3a Kaxayo 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



ITycts $SL(x)$S$ —
MHTEPIOISLUOHHBIN
nomuHoMm Jlarparmka
s byukuun $$y=1f(x)
$8, 3HauenHus KOTOPOIH

J1aHbI B Ta0aMIIE

adl
f
(
X
)l
Hangp,
urte
3Ha4e
Hue S
sL(1)
$s.
ISA
Bann no
YMOJIYaHUIO]
H
quCTBMTeanOCTe
bl(perMCpr:T
3
LLITpach 3a kaxxayra 3
HenpaBUIbHYHO
nonbITKY,
is
ID-HOMep!
OTBe OrlOu
3bl|eHK
Tbl
B| a
1 100
oo6Lw
717
0T3bl
B K
Bonp
ocy:
Noac
KaskK
a1:
Tern:




ITycts $SL(x)$S$ —
MHTEPIOISLUOHHBIN
nomuHoMm Jlarparmka
s byukuun $$y=1f(x)
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MeTBbiu_NB_K_002

Bbruncnuts npubnmkéHHoe 3HadeHne uaterpana $$\int\limits_ {0}~ {1} 2x + \cos(\pi x) dx$$ meTogoM Tpamenmii, eciu 0Tpe3ok HHTErpHpoBaHUs pa3duT Ha $$n = 4$$ pasHbIe

wacti. Eciii B 0TBeTe 1mosTydaeTces AeCsTHUHAS JPOOb, TO OKPYIIIHTE €€ 0 JeCSTHIX.

SA

Bann no ymonyaHwuio:

"‘lyBCTBMTen bHOCTb K peructpy:

HeT

LUTpacb 3a Kaxayr HenpaBUINbHYH NONbITKY:

100

ID-HOMep:

OTBeThbI OT3bIB

OueHka

1

100

061 OT3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [lycmbie omeemabi He 6ydym
ucrionib3osambcsi. CUMBOST «*» MOXXHO UC0/Ib308amb 8 kayecmee wabsioHa,
coomeemcmeytouiezo obbiM cumeonam. lNepebil nodxodswut omeem 6ydem
ucrionb308amacs 05151 orpedesieHUsT OUEHKU U 0m3biga.

top/lNo ymonyanuro ana ®OC_09.03.02 UHpopmaLMOHHbIE CUCTEMbI U

TexHonoruu /OMNK-1/Metoabl BbluncneHun/Metoabl BbIMUCNEHUNA_3aAaHUA €

pa3BEPHYTbLIM OTBETOM

MeTBbiu_®OC_P_001

Hcnonb3yst MeTox 3eiizeisi, BRIMUCIUTH BTopoe npubmmkenne $$(x_17{(2)},x_27{(2)},x_3"{(2)})$$ k pewieHnro CHCTEMbI IMHEWHBIX YPaBHEHHUIA

$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 kauectBe HyseBoro npubikeHns BeIGpats $8x_17{(0)} = 0$$, $$x_27{(0)} = 083, $$x_3"{(0)} = 0S$.

Bann no ymonuauuo:| 1

dopmar oTBeTa:

HTML-
pefakTop

Tpe6oBaTb TekcT:| HeT

Pa3smep nons:| 15

PaspewuTb BnoxeHus:| 1

Tpebyemoe uncno Bnoxenuii:| 0

PaspelweHHble TUNbI ¢pannos:

ID-HOMep:

LLlabnoH oTBeTa UHdopmaumusa ana oueHMBaKoLWKUX

O6Lwmi 0T3bIB K BONPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egecmu mekcm. Omeem OormkeH 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 TexHonorMm nposeaeHus. Obyyatowemycs cnydaliHbim obpasom gaetca KMM, cogepralumii 2 Bonpoca 13
nepeyHs Bbilwe. Ha BbINOAHEHWE 3a4aHNI NpeoCTaBAsETCA 2 aKaJeMUYecKux yaca.

TpeboBaHUSA K BbINOJHEHWIO 3a4aHUI (MU LWKaNbl U KPUTEPUM OLEHUBAHUSA).
[ns oueHMBaHUA pe3yibTaToB 06yYeHMA Ha 3a4eTe UCMOJIb3YIOTCA CeaytoLLIMe NoKasaTeNu:

1) 3HAHWE OCHOBHbIX MOHATUIN BbIYUCANTENIBHOM MaTEMATUKM U ee MeTO40B, KOTOPbIE UCNONb3YHOTCA ONANOCTPOEHUA
MO,D,EHEVI N KOHCTPYMNPOBAHUA a/ITOPUTMOB peLlleHNA NPakKTUYeCKnX 3a4ay;

2) 3HaHMe NOCTAaHOBKM KNACCUYECKMX 3aay;
3) ymeHMe NPUMEHATb METOAbI BbIYMCAEHUI ANA peLleHua 3a4a4 NpodeccMoHanbHON AeATEeNbHOCTH;

4) B1ageHne HaBblkaMu KBa/'IMd)MLI,I/IpOBaHHOI'O Bbl60pa M agantaynu cyuecTeyrowmnx MeTO,D,OBBbILIVICI'IEHVIﬁ Aana
peweHnAa NpakTn4yeCKnx 3aaau.

KpuTtepumn oueHoK:

OueHka Kpurtepuu

3auTeHo OLeHKa 3a KaXkAyto TEKYLLYHO aTTecTauuio He HuxKe 25 6annos,
YA0BNETBOPUTENIBHOE BIafeHNe TEOPETUUECKMM MaTepuasom nNpu oTBeTe Ha
KOHTPOJ/IbHO-U3MEepPUTEIbHbI MaTepuan.

HezauteHo OueHKa xoTa 6bl 32 O4HY TEKYLLYO aTTecTaumio Huxe 25 6annos nnm
obyyatoWwmniica 4eMOHCTPUPYET HeyA0BAETBOPUTE/IbHOE B/lageHne
TEOPETUYECKMM MaTepmasiom Npu OTBETE Ha KOHTPOIbHOU3MEPUTEIbHbIN
maTtepuan.
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