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1. Kopa 1 HaMmeHoBaHMe HanpaBAeHUA NOATOTOBKU/cneLnanbHOCTU:
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2. Mpoodunb nogrorosku/cneumanmsayma: MHGoOpPMaLMOHHbIE CUCTEMbI U CETEBbIE TEXHONOMMM
3. KBanndukKauuma (creneHb) BbINyCKHUKA:

bakanaspuat

4. dopma obyueHusn:

OyHan

5. Kadepapa, otBevatowas 3a peanmsaumio AUCLUNAUHDI:

Kadeapa undpposbix TEXHONOTMI

6. CocraButenu nporpammbi:

Kpblnoseukuii AnekcaHgp Abpamosuy, K. ¢.-M. H., OLEHT

7. PekomeHpoBaHa: npotokosn HMC Ne 7 ot 03.05.2023

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



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Llenb: ocBoeHMe OCHOBHbIX METOA0B NPUBANMKEHHOIO PeLleHMa MaTeMaTUYEeCKMX 3a4au.
3apgaun:

- N3y4eHne NPUHLMNOB OCHOBHbIX METOA0B NPUBANMKEHHOTO PeLLEeHUS;

- aNTOPUTMM3ALNKN U peanm3aumnm Ha IBM 6a30BbiX METOA,0B BbIYNCAEHUN.

10. Mecrto yuebHoO AncUUNAUHDI B CTPYKType OOM:

YyebHaa AucUMNAMHA OTHOCUTCA K 00f3aTesibHOM 4YacTu 6n10Ka B1. [na ycnewHoro ocBOeHWs Heobxoaumo
npeaBapuTesibHOE M3y4YeHWe CAeAyHLMX AUCUMIINH : MaTemMaTUYyecknin aHanus, auddepeHumanbHble ypaBHeEHUS,
YPaBHEHUs MaTeMaTU4ecKon GU3NKM.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUsa no aucumnamHe/mogynto (3HaHUA, yMmeHUs, HaBblKU),COOTHECEHHbIE C
nAaHMpPyemMbiMU pe3y/ibTaTaMu 0CBOEHUA 0b6pa3oBaTenbHOM NporpamMmmbl (KOMMNETEHUUAMM BbiNYCKHUKOB):

Koa n Ha3BaHMe KomneTeHunmn 3HaHWA, YMEHUA, HaBbIKMK

Kopa v Ha3BaHMe nHanKaTopa

KOMMNEeTeHLUN

OlMK-1.1 3HaeT ocHOBbI 3HaTb: OCHOBHble MeTOAbI

MaTEMATUKU, GU3MKM, BbIYUC/IEHUMN, KoTopble
OMK-1 CnocobeH npumeHATb o

BbIYMCANTENBHOMN TEXHUKN U MCNonb3yroTCA ana
€CTECTBEHHOHAYHbIE 1 NpPOrpaMmmmMpoBaHMA. NOCTPOEHUA mozenem wu
0b6LENHKeHEePHble 3HAHMA, MeToabl KOHCTPYMPOBaHMSA
MaTeEMATUYECKOro aHa/1mM3a anropmuTMoB peleHunn
MOAEeNNPOBaHNA, TEOPETUYECKOTO U NPaKTUYECKMX 3a4aM.
3KCMEePUMEHTAIbHOIO UCCAen0BaHNA B
npodeccMoHanbHOM AeATEeNbHOCTH

OlMK-1.2 YmeeT pewatb YMeTb: MPUMEHATb MeToAbl

CTaHAOapTHble BblYMCNEHUNN AnAa peweHna
OMK-1 CnocobeH npumeHATb Aap

npodeccnoHanbHble 3a43a4M C NPaKTUHECKMX 3aa4.
€eCTecTBEHHOHay4HbIe 1

npMmeHeHnem

06UJ,EMH)KEHeprIe 3HaHWUA, meToabl
eCTeCTBEHHOHAY4HbIX U

06LLEeNHKEHEPHbIX 3HAHWN,
MeToA0B MaTemMaTUYeCcKoro

MaTeMaTU4eCKOoro aHasinsa u
MmogennposaHna, TeopeTtnvyeckoro 1
3KCNEPUMEHTA/ZIbHOIO nccnenoBaHuA B aHa/nn3a U MOJENNPOBaHMA.
I'IpOd)ECCVIOHaﬂbHOﬁ AeATeNbHOCTU

OlMK-1.3 UmeeT HaBbIKK Bnapets: HaBblKaMU

TEOPEeTUYECKOro U1 KBannduuMpoBaHHOro Bblbopa WU
OMK-1 CnocobeH npumeHATb

9KCNepUMEHTANbHOTO ajantauum CYLLLECTBYHOLLUMX
ECTECTBEHHOHAYHHBIE W nccnefoBaHmA 06beKToB MeTo[0B ana peleHua
06LenHKeHepHbIe 3HaHNA, MeTOAp npodeccnoHanbHoik NPaKTUYeCKMX 3aau.
MaTeEMATUHECKOIo aHann3a 1 OeATeNbHOCTHU.

MOZEeNIMPOBAHUSA, TEOPETUYECKOTO U
3KCMepPMMEHTaNIbHOTO UCCNef0BaHUA B
npodeccnMoHanbHOM AeATeNbHOCTH



MKB-21 CnocobeH obpabaTbiBaTh,
aHanAnsMposaTb U 0hoOpPMAATL
pe3ynbTaTbl UCCIeL0BAHUIA U
pa3paboToK Nos PyKoBOACTBOM
cneumanucta bonee BbICOKOM
KBaMbUKaLmnm

Kopa v Ha3BaHMe KomneTeHLmnmn

MKB-21 CnocobeH obpabaTbiBaTh,
aHanu3snposaTtb 1 0dopPMAATL
pe3ynbTaTbl UCCIEA0BAHUN 1
pa3paboToK Noz PyKOBOACTBOM
cneumanucta 6onee BbICOKOM
KBannmoduKaumm

MKB-21.1 ObpabaTbiBaeT
noJsly4eHHble pe3ybTaThbl
nccnefoBaHum ¢
MCMNO/Ib30BaHNEM CTaHAAPTHbIX
MeToA08B (MeToAMK).

Kog v Ha3BaHWe MHAMKaTopa
KOMMNeTeHUuUn

MKB-21.2 MpumeHAeT Npu
06paboTKe AaHHbIX CTaHA4APTHOE
M OpUrMHabHOE NPorpaMmmHoe
obecneveHue.

12. O6bem gUCUMNAUHDI B 3a4ETHbIX eguHuLax/yac:

2/72

dopma NpomeXKyTOUHOI aTTecTaumu:

3avet

13. Buapbl yuebHoii paboTbi
Bug yuebHow paboTbl

AyauMTOpHbIE 3aHATMA
JIeKUMOHHbIe 3aHATUA
MpaKTnyeckune 3aHATUA
NabopaTtopHble 3aHATUA

CamocTonTenbHasa paboTa

Kypcosas pabota

Mn poOMeXKyTO4HaA aTTeCTtaumna

Yacbl Ha KOHTPO/1b

Bcero
13.1. CopeprKaHue AUCLUMN/INHDI
n/n Copep:kaHue pasgena
HanmeHoBaHMe ANCUUNAUHDI

pasgena gUCUMnInHbI

3HaTb: OCHOBHble  METOAbl
BbIYMCNEHUN,
NCMNONb3yHTCA ana
NOCTPOEHUA moaenen v
KOHCTPYMPOBaHUSA
aNropuTMoB pelweHuns
NPaKTUYECKUX 3adady. YMeTb:
MeToabl
BbIMMCIEHUN ANA  pelleHus
NPaKTUYECKMX 3aau.

KoTopble

NPUMEHATDb

3HaHUA, YMEHUA, HaBbIKK

Bnagetb: HaBblKaMM
KBaAMOMLUMPOBAHHOTO Bblbopa M
agantauum CYLLECTBYHOLLMX
MeToA08B ans peleHus
NPaKTUYeCcKMX 3a4au4.
Cemectp 4 Bcero
48 48
16 16
16 16
16 16
24 24
0
0 0
0
72 72

Peanvsaums pasgena ANCLUNIUHBI C MOMOLLbIO
OHnalH-Kypca, 3YMK



n/n

Pa3HOCTHble ypaBHeHMA

NHTepnonauma n
yncneHHoe
MHTEerpupoBaHue

HanmeHoBaHue
pasgena ANCLUNANHDI

YncneHHoe pelleHune
CUCTEM IMHENHbIX
anrebpanyeckmx
ypaBHeHUM

PasHOCTHble meToabl
peLleHnn Kpaesblx
3agay ana
06bIKHOBEHHbIX
andoepeHLManbHbIX
ypaBHeHUM

3apava Kowwu ana
06bIKHOBEHHbIX
andodepeHLManbHbIX
ypaBHeHUM

CeTouHble GyHKUMN.
Pa3HOCTHble ypaBHeHuA.
PeweHne KpaeBbIx 3aga4 Ana
YPaBHEHUI BTOPOro NOpsAAKa.
Pa3HOCTHble ypaBHeHMA Kak
onepaTopHble ypaBHEHMUA.

MHTepnonauma u npubankeHune

dYHKUMIA.
YncneHHoe MHTErpMpoBaHue.

CopeprkaHue pasgena
ANCUUNAUHDI

Cucremsl JINHEWHbIX
anrebpanyecknx ypaBHeHWUN.
Mpamble meToAbI.

NTepaumoHHble meToAbl.
BapunaunoHHO-UTepaunoHHbIe

meToapbl.

OCHOBHble  MOHATMA  Teopuwn
Pa3HOCTHbIX CXEM.

OnHopoAaHble TpexToveyHble
pa3HOCTHbIE CXEMBbI.
KoHcepBaTMBHbIE Pa3HOCTHbIE

CXeMbl.

MeTtogbl PyHre-KyTra.
MHorowaroBble MeToAbl.
MeToabl Agamca.
AnnpoKkcumauma 3agayum Kowm
ANA CUCTEMbI IMHENHbBIX
anddepeHUManbHbIX YypaBHEHNM
nepBoro nopsazka. YcronumsocTb
[OBYXCNIOMHOW CXeMbl.

13.2. Tembl (pasaenbl) AUCUMNAUHDI U BUADI 3aHATUIA

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 gUCUUNIMHbI C MOMOLLLbHO
OHnalH-Kypca, 3YMK

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

Bcero
Ne HanmeHoBaHue Tembl JIeKuMOoHHble MpaKTnyeckune JNabopaTtopHble CamocTtoaTenbHan
n/n  (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa
1 2 2 2 2 8

Pa3HOCTHble ypaBHeHMA



UHTepnonauma n
yncneHHoe
MHTErpupoBaHue

YucneHHoe pelweHune
CUCTEM NIMHENHbIX
anrebpanyeckmx
ypPaBHeHUI

Bcero
Neo HanmeHoBaHue Tembl JIeKUMOHHble MpaKTnueckune JNabopaTtopHble CamocTtoaTenbHan

n/n  (pasaena) 3aHATUA 3aHATUA 3aHATUA paboTa

PasHOCTHble meToAbl
peleHna KpaesbIx
3afay ana
06bIKHOBEHHbIX
anoddepeHuManbHbIx
ypaBHeHUM

3apava Kowwu ana
06bIKHOBEHHbIX
anoddepeHuManbHbIx
ypaBHeHUM

16 16 16 24 72

14. MeTtoguuecKkue yKasaH1A Ana o6yyalowmxca no 0CBOEHUIO AUCLLUNANHDBI

OcBOEHUE ANCUMMNINHBI CKNaAbIBAeTCA U3 ayaUTOPHOMN paboTbl (yuebHOM AeATeNbHOCTU, BbINMOJHAEMON Noj,
PYKOBOACTBOM Npenoaasatensn) u BHeayauToOpHoM paboTbl (yuebHOM AeATEeNbHOCTU, peannsyemoit 0bydaroLmmes
CaMOoCTOATE/bHO).

AyauTopHasa paboTa COCTOMT M3 BbINOAHEHWA MPAKTUYECKMX M NabopaTopHbIX 3a4aHuit B 06bEME,
npesycMOTPeHHOM y4ebHbIM NIaHOM.

CamoctonTenbHaa paboTa npegnonaraet yraybnEHHOE U3yyeHWe OTAEe/IbHbIX  Pa3fenoB  AUCUMMAMHBL  C
MCMNONb30BaHMEM /IMTepPaTypbl, PEKOMEHAO0BAaHHOW npernoJaBaTesieM, a TaKKe KOHCMEKTOB MPaKTUYECKUX
(nabopaTopHbIX) 3aHATUIA. B KayecTBe niaHa A/19 CAMOCTOATENbHOM paboTbl MOXKET 6biTb MCMONb30BaH pasaen 13.1
HacToALlel paboyelt nporpaMmbl, B KOTOPOM 3adpUKCMPOBaHbl pasdenbl AMCUMUMANHBI U UX coaepskaHue. B pasgene
13.2 paboueii nporpammbl onpeaenaeTcs KOAMYecTBO YacoB, OTBOAMMOE Ha CaMOCTOATE/IbHYI0 PaboTy Mo Kaxkaomy
pasfeny AWCUMMNIMHBL. Bosibliee KOAMYecTBO 4acoB Ha

camocTofTenbHytpaboTy oTBOAMUTCA Ha Haubonee TpyaHblepasgenb AACUMNAUHBLL. NS
CaMOCTOATE/IbHOTO U3yYeHUA OTAE/bHbIX Pa3fenoB AUCUMIINHBI UCNONb3yeTCA NepedeHb ANTepaTypbl U APYTrux
pecypcos, nepedunciaeHHbix B NyHKTax 15 n 16 HacToAwlel paboyeit nporpammbi.

YCnewHocTb OCBOEHUS AWUCLMUMNIUHBI ONPesenserTcs CUCTEMATUYHOCTbIO M FNYOWMHOM ayAUTOPHOM U BHEAyAWTOPHOM
paboTbl 0byyatowerocs.

MpM MCNONb30BAaHAMUCTAHLMUOHHM 0Bpa3oBaTENbHbIXbIX TEXHO/NOTUWA 3NEKTPOHH 06yyeHus
ro

BbIMO/IHATbL BCE YKa3aHMsA npenojasaTtenieid, BOBPeMa NoAKYaThCA K online 3aHATMAM, OTBETCTBEHHO NOAXOAUTb K
3a4aHMAM 4N CAMOCTOATEIbHOW paboThl.



15. MMepeveHb OCHOBHOW M 4,O0MNONIHUTENILHOW ANTEPATYPbI, PECYPCOB UHTEPHET, HEO6X0AUMbIXANA OCBOEHUSA

OUCUMN/INHDI
MCTOYHMK

No

n/n

1
MnbMyTaMHOB, P. ®. YucieHHble meTodpl : yuebHoe nocobue / P. ®. TunbmytanHos, K. P.
XabubynnmHa. — KasaHb : MUsgatenbctso KHUTY, 2018 . — 92 ¢. — <URL:
http://biblioclub.ru/index.php?page=book&id=500887>
MCTOYHMK

Ne

n/n

2

KonueHoBa, H. B. BbluncantenbHasa matemaTuKa B NpUMepax 1 3aga4ax [D1eKTpoHHbIN pecypc]
/ KonueHoBsa H. B., MapoH WU. A. — 4-e u3g,, ctep. — CaHkt-MNeTepbypr : /laHb, 2017 .— 368 c. — <URL:
https://e.lanbook.com/book/96854>

6) AononHUTeNbHan MTepaTypa:

NcTouHmK

Ne

n/n

1
baxsanos, H. C. YncneHHble meToapbl : ydebHoe nocobue ans cTya. pus.-mart. cneumanbHocTen Bysos / H. C.
Bbaxsanos, H. M. uakos, I'. M. Kobenbkos. — 6-e nsg. — M. : BUHOM. J1a6. 3HaHui4, 2008. — 636 c.

2
BBeaeHMe B MeTOAbl BbIYMCNEHMI: KOHCNEKT NEKLMIA U NpMMepbl Nporpamm : yyebHoe nocobue ans sy3os /
A. A. Kpbinoseukuid, T. A. KpblioBeLKas, A. B. AtaHos, U. C. YepHuKkoB. — BopoHeK : M3aaTenbCckuii fom
Bly, 2015. — 90 c.

3 o
Oemnpgosuny, b. . YncneHHble meToabl aHanmsa. MpunbankeHne GyHKUNN, anddepeHumnanbHbie 1
MHTEerpasibHble ypaBHEHMA [DNEKTPOHHbIN pecypc] : yuebHoe nocobue / b. M. Jemunaosny, U. A.
MapoH, 3. 3. LLlyBanoBa. — 91eKTpoH. aaH. — CI6. : JlaHb, 2015. — 400 c. — <URL:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=537>

4 . o
Oemuaosuny, . M. OCHOBbI BbIYUCAUTENIBHOM MaTeEMATUKU [INEKTPOHHbIW pecypc] : yuebHoe nocobue / B. M.
Oemnposuy, . A. MapoH. — IneKTpoH. gaH. — CM6. : flaHb, 2011. — 665 ¢c. —
<URL: http://lanbook.lib.vsu.ru/books/element.php?pll_id=2025>

5 o
Kupees, B. N. YncneHHble MeToabl B MpUMepax 1 3agadax [DNeKTpoHHbIN pecypc] : yue6Hoe nocobue / B. U.
Kupees, A. B. MaHTeneeB. — 31eKTpoH. AaH. — CM6. : /laHb, 2015. — 448 c. —
<URL: http://lanbook.lib.vsu.ru/books/element.php?pll_id=65043>

6

Camapckuit, A. A. YucneHHble MeToAbl MaTeMaTUYeckon pusmkm : [YuebHoe nocobue] / A. A. Camapckuii, A.
B. N'yamH. — M. : HayuHbii mup, 2000. — 315 c.



Camapckuit, A. A. BeeageHue B UMC/ieHHble MeTobl : ydebHoe nocobue ans sy3os / A. A. Camapckuii ; Mock.
roc. yH-T um. M. B. JlomoHocoBa. — M3a. 3-e, ctep. — CM6. : JlTaHb, 2005. — 288 c.

B) MHOOPMALMOHHbIE 3N1EKTPOHHO-06Pa3oBaTeIbHble Pecypchbl:

Ne n/n NCTOYHUK

1 dneKTpoHHasa bubanoteka BIY https://lib.vsu.ru

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

3 3BC «JlaHb» https://e.lanbook.com/

Ne n/n NCTOYHUK

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

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

16. MepeueHb yuebHO-MmeTOAMYECKOrO 0becneyeHnsa oA CaMoCTOATE/IbHOU paboTbl

No NcTouHmK

n/n

1
Baxsanos, H. C. YnucneHHble meToabl : ydebHoe nocobue ana crya. dus.-mart. cneumanbHocteit Bysos / H. C.
Bbaxsanos, H. M. }Xnaxos, I M. Kobenbkos. — 6-e nsa. — M. : BUHOM. /1a6. 3HaHuin, 2008. — 636 c.

2
FMnbMyTaMHOB, P. ®. YucneHHble meTogpl : yuebHoe nocobue / P. ®. TnnbmytanHos, K. P.
XabubynnmHa. — KasaHb : M3gatenbctso KHUTY, 2018 . — 92 ¢. — <URL:
http://biblioclub.ru/index.php?page=book&id=500887>

3

KonueHoBa, H. B. BbluncantenbHas mateMaTnka B NpUmepax 1 3agaqax [IneKTpoHHbI pecypc]
/ KonueHoBsa H. B., MapoH U. A. — 4-e n3ga,, ctep. — CaHkr-NeTtepbypr : laHb, 2017 .— 368 c. — <URL:
https://e.lanbook.com/book/96854>

17. NHPopMaLUOHHbIE TEXHO/IOMUU, UCMIOb3yeMble A1 peann3aumum yue6Hoi AUCLMNIMHDI,BKIOYAA NPOrpaMmmHoe
obecneueHne n MHGOPMaALMOHHO-CNPABOYHbIE CUCTEMbI (NpU Heo6XoAMMOCTH):

Mpu peanusauum AUCUMMAMHBI MOTYT MCMNONb30BaTbCA TEXHOJIOTMU 3INEKTPOHHOrO 0by4YyeHMA U AUCTaHLMOHHbIe
obpasoBaTesibHble TEXHONOIMMM Ha 6a3e nopTana edu.vsu.ru, a TakKe Apyrue AoCTyrnHble pecypcbl ceTn MHTepHeT.

18. MartepuanbHoO-TexHU4YecKoe obecneyeHme AUCLUNANHDI:

JIeKUMOHHan ayauTopus, OCHALLEHHas MYNbTUMEAMMHbIM MPOEKTOPOM;  ChneunanmsMpoBaHHas mebesnb: fOCKa
MeJsioBaA UM MapKepHas 1 WT., CToAbl, CTy/ba B Heobxoaumom Konmdectse. OC Windows v.7, 8, 10, Habop yTuauT
(apxmBaTopbl, daiin-meHeakepsit), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTsa oA NPOBEAEHUA TEKYLLE U NPOMEXKYTOUHOW aTTecTauui



nOpFlp,OK OUEeHKM oCBOEeHUA o6yqarou.|,wv\mcsq y‘-IE6HOFO MaTepuana onpegenaeTca cogepxaHhnem cneayrowmx pasgenos

OMCUMMINHDI:
Kog komneTteHumun Koa nHaunkatopa
Ne Pasgenbl AMcumnanHebl OueHouHble cpeacTBa Ana
n/n (moaynn) TeKyLLen aTrecTaumum
1 Paspenbl 1-5 OlMK-1 OMnK-1.1 KoHTponbHasA paboTa
2 Paspensbl 1-5 OlK-1 OlMK-1.2 KoHTposbHasA paboTa
3 Paspensbl 1-5 OlK-1 OlMK-1.3 KoHTposbHasA paboTa
4 Pasgenbl 1-5 MKB-21 MKB-21.1 KoHTposbHas paboTa
Kog KomneTteHumn Kopg nHankaTopa
Ne Pasgenbl AMcumMnanHbl OueHouYHble cpeacTBa AnA
n/n (moaynn) TEKYyLLEN aTTecTaumum
5 Pazgenbl 1-5 MKB-21 MKB-21.2 KoHTponbHasA paboTa

MpomeKyTouHana aTTecTauma

dopma KoHTpoAA - 3aueT

OueHouHble cpeacTBa A4/19 NPOMENKYTOYHOMN aTTecTaLmm

Komnnekt KUM

20 TunoBsble OLEHOYHbIE CPEACTBA U MEeTOAMUYECKUE MaTepUasbl, onpeaensatowme npoueaypbioLeHnBaHUA
20.1 TeKywuMit KOHTPO/Ib yCNEBAaeMOCTH

TeKyLWwmii KOHTPOIb YCNEBAEMOCTU MO AUCLUMNIMHE OCYLLLECTBAAETCA C MOMOLLbIO CAeAYIOLLMX OLLEHOYHbIX CPeACTB:

KOHTPO/IbHanA paborTa.

Mpumepbl 3apaHuii  ANA  KOHTPOJ/IbHbIX  paborT:

KoHTponbHaA pabota N2 1 BapuaHt 1.

HaiTi 1 ncnpasBuTb OWMBKM, a TaK»Ke 3aNoNHUTb MPOMYCKM B aNTOPUTME METOAa Ae/IeHUA OTpe3Ka Nnonosam,
npeacrasneHHoro B dopme ncesao-koaa:

// meTon aenexHua otpeska nonosiam 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=gc
}

return (a-b)/2;

BapwmaHr 2.

HaitTi 1 ncnpasuTb OWNGKKM, a TaKKe 3anoIHUTb MPOMYCKM B a/irOpUTMe MeToAa Xopa, NpeAcTaBieHHoro B popme
ncesao-KoAaa:

// metoa 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.

HaiTi 1 ncnpasBuTb OWNBKKM, a TaK:Ke 3anoIHUTb MPOMYCKM B afiroputme metoga HbloToHa (KacaTesbHbix),
npeacrasneHHoro 8 Gopme ncesao-koaa:

// meTop, HbloToHa
double f(double x) // f(x)
{

return In(x) + 3*sin(x) - 3;

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

{

return ;

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

{

return ;

double newton()
{

double x1, x2;
double a = 2; double b
=___ ; doubleE=
0.0001;

if (f(a)*f2(a) < 0)
xl=a; else
x1=Db;
do { x1 =x2;
x2 = x1 - f(x1)/f1(x1);
} while ((x1 - x2) > E);

return x1;



KoHTponbHasa paboTta Ne 2
BapuaHrt 1.

HaitTi 1 ncnpasuTb OWNBKKM, a TaKKe 3anoIHUTb MPOMYCKM B aIrOPUTMax METOA0B, MpeAcTaBieHHbIX B popme ncesao-
Koaa:

// KycouHo-nnHenHasa nHtepnonauma double
lin(double *x, double *y, int n, double z)
// n - KONMYECTBO Y3/10B UHTEPMNONALUN

// z - TOUKa, B KOTOPOI ULLLEM 3HAUYEHME UHTEPMONMPYIOLLEN GYHKLMUN

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

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

return a*x + b;

// meton CvumncoHa

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;
}

BapuaHT 2.

HaiTi 1 ncnpaBuTb OWMBKM, a TaKKe 3anoIHUTb MPOMYCKM B aITOPUTMax METOLO0B, MPeAcTaB/eHHbIX B popme NnceBao-
Kopa:

// vHTepnonaumsa mHoroyneHom 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 MHTEPMOAALMM
// € - TOuKa, B KOTOPOW ULLEM 3HAYEHWE UHTEPTONUPYIOLLEN GYHKLMM
{
N=y[0]; floatm=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); return S;
}

BapwuaHr 3.

HaitTi 1 ncnpasuTb OWNGKKM, a TaKKe 3anoIHUTb MPOMYCKM B aIr0OPUTMax METO/0B, MpeAcTaB/eHHbIX B GopMe MNceBao-
Koaa:

// nHTepnonauma mHorouneHom 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 - KONMYECTBO Y3/10B UHTEPMOAALMUN

// C - TOUKa, B KOTOPOW ULLEM 3HAYEHME UHTEPNONMPYIOLWEN GYHKLMM

{
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;
}

// meTon Tpaneumii

float f(float x);

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

float S =a;

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

OnucaHue TexXHONOMMK NPOBeAEHUA: 0byYatoLLLemMyca CNydaitHbiM 06pa3om faeTcA BapmaHT KOHTPOIbHOW paboTbl. Ha
NMCbMEHHOE BbINOJIHEHME 3a4aHNI NPeAoCTaBAAETCA 2 aKafeMUYecKux Yaca.

TpeboBaHMsA K BbIMOAHEHMIO 3a4aHNI (MW LWLKabl U KPUTEPUN OLIEHNBAHMA): 338 NOJIHOE MPaBU/IbHOE BbIMONHEHWE BapuaHTa
BbicTassiAercsa 50 6ann0B. OUeHKa CHUMKAETCA, eCU B MPOLEcce BbINoHEHUA 3a4aHna 6bliv  AONYLEHbl OWNBKK 1©
HeToyHocTU. OueHka 0 6annos crasutca AM6O 3a MOMHOCTbIO HEBbINOJHEHHOE 3a4aHne, B0 NPU HaAUYMK rpybbix
OLWNBOK.

20.2 NMpomerKyTo4HanA aTrecrauusa
MpomexyToyHan aTTecTauma No ANCUUNANHE OCYLLLECTBAACTCA C MOMOLLbIO CAeAYIOLLMNX OLLEHOYHbIX CPeaCTB:

KomnneKkt KUM.

MepeyeHb BONPOCOB K 3a4eTy:
Pasaen 1. TOYHOCTb BbIMMCANTENBHOIO IKCNEPUMEHTA.
Yuncna ¢ nnaBaroLLen TOYKON.

BbluncnmtenoHble norpewHoCcTun.



Pasaen 2. YucneHHoe pelleHne HeNMHelHbIX YPpaBHEeHUA.
3a[,a4M YNCNEHHOTO peLleHnA HeIMHEHbIX YPaBHEHWN.
MeToa aeneHunsa oTpeska nonosaam.

MeTopa xopa.

MeTtopa HbtoTOHa.

Pasgen 3. Annpokcumauma GyHKUUNA.

MocTaHOBKa 3a/,a4M annpoKcMmMmaLMm GyHKLMUIA.
KycouHo-nnHelHan nHTepnonauus.

MHorouneH JlarpaH»a.

MHorouneH HbtoTOHa.

CnnaiHsl.

ToyHOCTb MHTEPNOAALMUN.

Pasaen 4. YncneHHoe uHTerpupoBsaHume.
MocTaHOBKa 3a4a4M YNCIEHHOIO NHTErPUPOBAHUA.
MeTtoa npAMOYroNbHUKOB.

MeTop, Tpaneuui.

MeTtog CumncoHa.

MeTop aycca.

TOYHOCTb YNCNIEHHOTO MHTETPUPOBAHUA.

Ocobble cyyan YNCNEHHOTO UHTEFPUPOBAHMS.
KpaTHbie uHTerpansl.

Paspen 5. PewneHne cuctem AMHeHHbIX ypaBHEHUA.
OCHOBHble MOHATUA.

MeToabl peLieHNsa IMHENHbIX CUCTEM.

dopmynbl Kpamepa.

MeTog aycca.

MeToAa NPOroHKw.

MeTopa, NpocToi ntepaumm.

MeTog, lNaycca-3engens.

3a4a4M Ha COOCTBEHHbIE 3HAYEHUA.

Paspgen 6. O6biKHOBEHHbIe aAnddepeHunanbHble ypaBHEHUSA.
MeTop, dinepa.

MeTop, dinepa c nepecyeTom.

MeTtoabl PyHre-KytTa.

MeTtog Agamca.

Mpumepbl TUNOBbIX KOHTPOJ/IbHO-U3MEPUTE/IbHBIX MATEPUANOB:
KoHTponbHO-U3mepuTenbHblii matepuan Ne 1

1. Metog CumncoHa.



2. MeTog diinepa.

KOHTPObHO-U3MepuUTeNbHbIi maTtepuan Ne 2
1. MHorouneH HotoToHa.

2. MeToa NpOoroHKu.



anBEAéHHbIe HUXXe 3a4aHnA peKomeHayeTca UCnosib3oBaTtb Npu nposegeHMn UarHOCTUHEeCKUxX pa607 ANA OUueHKU
OCTaTOYHbIX 3HAHMII NO AncuunivHe

POC_09.03.02 UHchbopMaLMOHHBbIE CUCTEMbI U TEXHOSOINN

top/MNo ymonyanuro ana POC_09.03.02 UHdopMmaLMOHHbIE CUCTEMbI U
TEeXHOJIOrMun

top/MNo ymonyanuro ana POC_09.03.02 UHdopMaLMOHHBbIE CUCTEMbI U
TexHonoruu /OMNK-1/Metoabl BbIYUCIEHUN

top/MNo ymonyanuro ana OC_09.03.02 NHdopMaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/Metoabl BbluucneHnmn/Metoabl BbIYMUCIIEHUU_TECTOBbIE
3agaHuA

MeTBbiu_®OC_T_001

Jlano ypaBuerne $$2x"2 - \cos {0} X = 0$$. Vkaxure GpopMyITy [ HAXOKICHHS OUEPETHOTO HPHOIMKEHHIS K

MC
[PCHICHUTIO 3TOI'0 YPAaBHCHUA MCTOAOM HreroTona (KaCﬁTeJ’IBHHX).

Bann no ymonuaHuio:| 1

CnyvaiHbIi nopsaok oteeTtos|/la

HymepoBaTb BapuaHThbl OTBETOB?|a

LWrpad 3a kaxxayro HenpaBunbHyto nonbITky: 100

ID-HOMep:
# OTBeThI OT3bIB OueHka
A $x_{i+1} = x_i + \dfrac{2x_i"2 - \cos o
' X_iH4x_i +\sin x_i}$$
B $$x_{i+1} = x_i + \dfrac{4x_i + \sin o
' X_i}{2x_i"2 - \cos x_i}$$
$$x_{i+1} = x_i - \dfrac{2x_i"2 - \cos
G N iMAx i + \sin x_i}$$ 100
D $Sx_{i+1} = x_i - \dfrac{4x_i + \sin 0
: X_iH2x_i"2 - \cos x_i}$$
O6LwWuni OT3bIB K BONpPOCY:
[lna no6oro npaBUIILHOro OoTBeTa: Balu oTBET BEPHbI.
[nsa no6oro HenpaBUIILHOrO OoTBeTa: Balw oTBET HEMPABUIbHbIN.

Moackaska 1:

NMoka3aTb KONM4yecTBoO npaBUNbHbIX

oTBeTOB ([Moacka3ka 1): Het

YAanuTb HeKOppeKTHbIe OTBEThI

(Mopckaska 1): Her

Tern:

lMossonssem ebibupameb 0OUH UMU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHH020 CriUCKa.
(MCI/MA)

MeTBbiu_®OC_T_002

|Ecm4 KO/IMYECTBO Y3/10B MHTEPMONALMM PABHO $SNSS, TO CTENneHb MHTEPNOIALMOHHOIO NOAMHOMA, MOCTPOEHHOTO MO 3TUM Y3/1aM, ... MC




Bann no YMOJN4YaHUo:

1

Cny4yaiHbIN NOPSA0K OTBETOB

Ha

HymepoBaTb BapuaHThbl OTBETOB?| A
LWTpad 3a kaxkayro HenpaBunbHyro nonbITky:| 100
ID-HOMep:
# OTtBeThbI OT13bIB OueHka
A. He 6osbuie $Sn$H 0
B. Beerna pasHa $$nS$ .
C. He Gosbure $Sn-1$$ 100
D. Beernaa papna $$n-1$$ 0
O6LWMI OT3bIB K BONpPOCY:
[lna no6oro npaBUIIbLHOrO oTBeTa: Balu oTBET BEPHbIA.
[1ns no6oro HenpaBUIIbHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MokasaTb KONM4YecTBO NpaBUNbHbIX
oTBeTOB ([Moackaska 1):
YAaanuTb HeKoppeKTHble OTBEeTbI
(Moackaska 1):
Teru:
lNoszsonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0mMmeemos U3 3a0aHH0o20 CriUCKa.
(MC/MA)
MeTBbiu_®OC_T003
Ha PHUCYHKE NPEACTABJICHA TEOMETPUYECKass MHTEPIIPETALIAA OAHOI'O U3 METOI0B YHCIEHHOIO HHTETPUPOBaHUSA. Ykamm‘e ATOT METO/T.
MC

Bann no ymonuanuio:| 1

CnyuaitHbIi nopsaok oteeTos|/[la

HymepoBaTb BapuaHTbl OTBETOB?|a

Wrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100

ID-HOMe

p:

OTBeThI

OT3bIB

OueHka




Ha PHUCYHKE IPEACTaBJICHA TEOMETPUYECKass HHTEPIIPETALIAA OAHOT'O U3 METOJI0OB YUCIIEHHOT'O HHTETPUPOBaHMA. VKa)HTE ITOT METOJ.

MC

Bann no ymonuanuio:| 1

CnyuJaiiHbI nopsaaok oTeetos|[1a

HymepoBaTb BapuaHTbl OTBETOB?|a

WTtpad 3a kaxayro HenpaBunbHy0 nonbITKy: 100

ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. METOZ CPETHIIX MPAMOYTOTLHHKOB 0
B . METOJ Tparneuui 100
C- Mmetoz napabox (Merox CumicoHa) 0
D. METOJ JIEBBIX MPSIMOYTOJIbHUKOB 0

O6LWMI OT3bIB K BONpPOCY:

Ans no6oro npaBUNbLHOro oTBeTa: Balu oTBET BEPHbIN.

[lnsa no6oro HenpaBUNbHOro oTBeTa: Baw oTBeT HEMPaBUIbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

oTBeToB ([Moackaska 1): Het

YAanuTb HeKOppeKTHbIe OTBEThI

(Moackaska 1): Het

Teru:

[Mo3eornssem ebibupamb OOUH UMU HECKOJbKO MpasusibHbIX 0meemos u3 3adaHHO20 CriucKa.
(MC/MA)

MeTBbiu_®OC_T004

Ha orpeske $$[0; 3]$$ Meromom nenenns momnonam uieres NpuoImKERHoe pereHne ypasaennst $$x2 - 2x - 2 = 0$$ ¢ rounoctsro $$\varepsilon = 0,1$$. Kaxoit u3 orpeskos Oyzaer MC

Bblﬁpaﬂ Ha IEepBOM IIare Meroja Uit }IaJTLHBﬁUJeTO YTOYHEHHA K()pl-lfli7

Bann no ymonuaHuio:|1

Cny4aiHbI nopsagok oteetos(/[la

HymepoBaTb BapuaHThbl OTBETOB?|a

LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3bIB OueHka




BLIﬁpaH Ha IEepBOM Iare Meroja Ui JlanpHeIero YTOYHEHUA KOprli7

Ha otpeske $$[0; 3]$$ Merozom Jenenus nomoam HieTcst NpuOImkEHHoe pelnenne ypapreHns $$x2 - 2x - 2 = 0$$ ¢ Tounoctsio $$\varepsilon = 0,1$$. Kakoii u3 orpeskos Gyner

MC

Bann no ymonuanuio:| 1

CnyuJauiHbIv nopsagok oteetoBs|[la

HymepoBaTb BapuaHThbl OTBETOB?|a

LWTpad 3a kaxkayro HenpaBuUnbHYO NonbITKy:| 33.3

ID-HOMep:
# OTtBeThbI OT13bIB OueHka
A. $5[0;1.5]35 0
B. $9[1:2155 0
C. $9[2:3155 0
D. $$[1.5:3]95 100
O6LWwmMi O0T3bIB K BONpPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.
[1ns no6oro HenpaBUINIbHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Het

YaanuTb HeKkoppeKTHble OTBeTbI

(Mopckaska 1): Her

Teru:

(MCIMA)

lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.

MeTBbiu_®POC_T005

Boi6epute dopmyny, KOTOpas ByAeT NPUMEHATLCA 418 HaXOXKAeHMA 3HaueHua $Sy_{i+1}$$ no meToay ditnepa Ana 3agaum Kowm
$S3y' - 6y = x128$, $Sy(x_0) = y_0SS, ecnu war paseH $$h$S.

MC

Bann no ymonuyasuio:|1

CnyyvaiHbIi nopsgok oteBeToB|/la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpad 3a kaxkayro HenpaBunbHyro nonbITKy:| 100

ID-HOMep:

# | OTBeThbI |

OT3bIB

OueHka




Bbibepute Gpopmyny, KoTopas ByAeT NPUMEHATLCA ANS HAXOKAEHUA 3HaveHus SSy_{i+1}SS no metogy ditnepa ans 3agaun Kowm
$S3y' - 6y = x2S, SSy(x_0) = y_0SS, ecnv war paseH SShSS. MC
Bann no ymonuasuio:|1
CnyuaiHbIi nopsgok oteeTtos|(/la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBunbHYyo nonbITKy:| 100
ID-HOMep:

# OTtBeThbI OT13bIB OueHka
A. $Sy {i+1} =y i + h \left(\dfrac{1}{3}x_i"2 + 2y _in2\right)$$ 100
B. $$y {i+1} =y 0+ h\left(\dfrac{L}{3}x_in2 + 2y i2\right)$s 0
C. $$y {i+1} =y i+ h\cdot x_i"2$% 0
D. $$y {i+1} =y 0+ h\cdot x_i2$$ 0

O6LWwmMIn OT3bIB K BONpPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.
[1ns no6oro HenpaBUIIbHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.
Moackaska 1:
Moka3aTb KONM4YeCcTBO NPaBUSIbHbIX Het
oTtBeTOB ([Moackaska 1):
Yaanntb HeKOpPpPEKTHbIe OTBEeTbI
Het
(Moackaska 1):
Tern:
lNo3sonssiem eb/6upamb OOUH UJ1U HECKOJIbKO ripasursibHbiX omeemoes u3 3a0aHHO20 CriucKa.
(MC/MA)
MeTBbiu_®OC_T006
Cpenu npuBeIEHHBIX METOJIOB YHUCIEHHOTO peleHus TuddepeHInaibHbIX ypaBHEHHH BRIOEPUTE METO], KOTOPbIit MC
OTHOCHTCS K KJIACCY MHOTOIIIATOBBIX (MHOTOTOYEYHBIX).
Bann no ymonuyasuio:|1
CnyyvaiHbIi nopsgok oteBeToB|/la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




Cpenu npuBeIEHHBIX METOJIOB YUCICHHOTO peleHus Tu(PepeHIaibHbIX ypaBHEHUH BEIOEPUTE METO], KOTOPBII
OTHOCUTCS K KJIACCY MHOT'OILIATOBBIX (MHOIOTOYEYHBIX).

MC

Bann no yMon4yaHuio

1

CnyuJauiHbIv nopsagok oteetoBs|[la

HymepoBaTb BapuaHThbl OTBETOB?|a

LWTpad 3a kaxkayro HenpaBuUnbHYO NonbITKy:| 33.3

ID-HOMep:

# OTBeThI OT13bIB OueHka
A. meToz Diinepa 0
B. MeToz Dinepa ¢ IepecyéToM 0
C. MeTox Anamca 100
D. Mmeton Pynre-KyTTs! 0

O6LWwmMi O0T3bIB K BONpPOCY:

[lna no6oro npaBUIILHOro oTBeTa: Bal oTBET BEPHbIN.

[1ns no6oro HenpaBUIIbLHOIo oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Moacka3ska 1:

MokasaTb KONM4ecTBO NpaBUNbHbIX

. Het
oTtBeTOB ([Moacka3ka 1):
YAaanuTb HeKoppeKTHble OTBEeTbI
b Het

(Moackaska 1):

Teru:
lNoszsonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0mMmeemos U3 3a0aHH0o20 CriUCKa.
(MC/MA)
MeTBbiu_®OC_TO007

W3BectHO, uTo ypaBHenue $$x3-3x"2+6=0$$ umeeT o1H BElIECTBEHHBIN KOPEHb. YKaXKHUTE, KAKOMY U3 MC
IIPEACTABJICHHBIX OTPE3KOB OH NPUHAJICIKHUT.
Bann no ymonuyasuio:|1
CnyyaiHbIv nopsgok otTeetos(/[la
HymepoBaTtb BapnaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




HU3BecTHO, uTo ypaBHeHHe $$x/3-3x"2+6=0$$ umeeT 01H BElICCTBEHHBIH KOPEHb. YKaXHUTE, KAKOMY H3
[IpeJCTaBIEHHBIX OTPE3KOB OH MPUHAITIEHKUT.

MC

Bann no ymonuanuio:| 1

CnyuJauiHbIv nopsagok oteetoBs|[la

HymepoBaTtb BapuaHTbl otBeTOB?(0

LWTpad 3a kaxkayro HenpaBuUnbHYO NonbITKy:| 33.3
ID-HOMep:
# OTBeThI OT13bIB OueHka
A $3[0;1]$$ 0
B. $$[-1;0]$$ 0
C. $$[1;2]$%$ 0
D. $$[-2;-1]$% 100
O6LWwmMi O0T3bIB K BONpPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.
[1ns no6oro HenpaBUIIbLHOIo oTBeTa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MokasaTb KONM4ecTBO NpaBUNbHbIX H
eT
oTtBeTOB ([Moacka3ka 1):
YAaanuTb HeKoppeKTHble OTBEeTbI H
eT
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UIU HECKOJILKO MpasusibHbIX 0mMmeemos U3 3adaHHOo20 Crilcka.
(MC/MA)
MeTtBbiu_®OC_T008
VYkaxure METOA YUCJICHHOI'O UHTCTPUPOBAHUSA, IJISI KOTOPOI'O OTPE30K UHTCTPHUPOBAHU A 00s13aTETBHO paSGI/IBaCTCﬂ Ha MC
IETHOE YUCIIO DJICMCHTAPHBIX OTPE3KOB.
Bann no ymonuyasuio:|1
CnyyaiHbIv nopsgok otTeetos(/[la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




Vkaxure METOA YUCJICHHOTI'O UHTCTPUPOBAHUSA, IJIs1 KOTOPOI'O0 OTPE30K UHTCTPHUPOBAHU A 00s3aTeILHO pa36I/IBaCTCH Ha MC
UETHOE YMCIIO OJICMCHTAPHBIX OTPE3KOB.
Bann no ymonuanuio:| 1
CnyuJauiHbIv nopsagok oteetoBs|[la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBuUnbHYO NonbITKy:| 33.3
ID-HOMep:
# OTBeThI OT3bIB OueHka
A. METO]l CPEJHUX HPSMOYTOILHHUKOB 0
B. meron napadoi (Merox CumMIicoHa) 100
C meron ["aycca (kBagparypHas popmyia 0
' [aycca)
D. METO/I TPAIeIHii 0
O6LWwmMi O0T3bIB K BONpPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.
[1ns no6oro HenpaBUIIbLHOIo oTBeTa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MNokasaTb KONUMYECTBO NPaBUNbHbIX Het
oTtBeTOB ([Moackaska 1):
Ypanutb HeKOppeKTHbIe OTBETbI H
eT
(Moackaska 1):
Teru:
lNoszsonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0mMmeemos U3 3a0aHH0o20 CriUCKa.
(MC/MA)
MeTtBbiu_®OC_T009
Meroj kacarenbHbiX (HbIOTOHA) HE MOXKET IPUMEHSITHCS [T HAXO0XKICHUsI ouepeiHoro npubmmkenus $$x_{i+1}$$ MC
k kopHio ypaBHeHus $$f(x)=0$$, xorna B Tekymreii Touke $$x_i$S...
Bann no ymonuyasuio:|1
CnyyaiHbIv nopsgok oteetos(/[la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# | OTBeThbI | OT3biIB OueHka




Merton kacarenbHbix (HproTOHA) HE MOXKET NPUMEHSATHCS TSl HAXOXKACHHS ouepeqHoro npudnmkenns $$x {i+1}3$$ MC
k kopHto ypaBHeHus $$f(x)=08$, xorna B Texymieit Touke $$x_i$$...

Bann no ymonuanuio:| 1

CnyuJauHbIv nopsagok oteetos| [la

HymepoBaTb BapuaHThbl OTBETOB?|a

LWTpad 3a kaxkayro HenpaBuUnbHYO NonbITKy:| 33.3

ID-HOMep:
# OTBeThbI OT3bIB OueHka

A $f(x_i) = 0$$ 0
B. $$f'(x_i) = 0$$ 100
C. $$F(x_i) < 0$$ 0
D. $$f(x_i) < 0$$ 0

O6LWwmMi O0T3bIB K BONpPOCY:

[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.

[1ns no6oro HenpaBUIIbLHOIo oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Her
YaanuTb HeKOppeKTHbIe OTBETbI H

h et
(Moackaska 1):

Teru:

lNoszsonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0mMmeemos U3 3a0aHH0o20 CriUCKa.
(MC/MA)

MeTBbiu_®OC_T010

Cpenu npencTaBleHHBIX (yHKIIHI
BBIOEpPHUTE MHTEPIOJISIIMOHHBIH MTOJIHHOM,

noctpoeHusi st pynkimn $$y=1£(x)$S$,
3alaHHON Ta0IHLEN

x 0 1 2
fx) 1 -3 3

MC
Bann no ymonuasuio:| 1

CnyuaitHbIi nopsgok oteeTos|/[la

HymepoBaTb BapuaHTbl OTBETOB?| A
LWTtpad 3a kaxayr HenpaBuUnbHY nonbITKy:(33.3

ID-HOMep:
# |  OtBetbl | OT13bIB OueHka




Cpenu npencraBieHHbIX QyHKINI
BBIOEpPHUTE MHTEPIOJISIIMOHHBIH MTOJIMHOM,
noctpoeHHsid st Gynkimu $$y=1(x)$$,
3aJaHHOU Ta0JIHLE

x [0 1 2
foo| 1 -3 3

MC

Bann no ymonuaHuto:

1

Cny4yanHbIN NOPSAAOK OTBETOB

Oa

HymepoBaTb BapmMaHTbl OTBETOB?

a

LWrpacd 3a kaxayro HenpaBUNbHYIO NONbITKY:

33.3

ID-HOmMep:

# OTBeTbI OT3bIB

OueHka

$$P(X) = 5x"2 -
Ox + 1$$

100

$$P(x) =
dfrac{5}{24}x"2
+ \dfrac{1}{6}x -
dfrac{3}{8}$$

$BP(X) = 2x"2 -
6x + 1$$

$$P(x) = -
dfrac{1}{8}x"2 -
dfrac{1}{2}x +
dfrac{5}{8}$$

OOLWKnIM OT3bIB K
BoOnpocy:

\Ana nob6oro

Baw oTBeTt
npaBuIbLHOro .
oTBeTa: BEPHBIN.

Nns no6oro Baw otBeTt
HenpaBUIbLHOrO|HEMPaBU/IbHbI
oTBeTa.

Mopckaska 1:

Moka3aTb
KOJNIM4eCcTBO
npaBunbHbLIX |HeTt
OTBETOB
(Moackaska 1):

Yoanutb
HEeKOPPEeKTHbIe
OTBeTbI
(Moackaska 1):

Het

Teru:

lNo3sornsiem ebibupamb 0OUH UMU HECKOJIbKO MpasuribHbIX

omeemos u3 3adaHHoeo criucka. (MC/MA)




MeTBbiy_®OC_T011

C moMouIbI0 METoaa Sﬁnepa ObllIa COCTaBJICHA q)opMlea JJIA HaXOXKXKIACHU A HpI/I6J'II/I)KeHI/IH K pCHICHUIO HCKOTOPOTO
0OBIKHOBEHHOTO I[I/I(l)(l)epeHHI/IaJ'ILHOI‘O YpaBHCHUS IICPBOTO MopsAaKa:

$$y (i+1) =y_i+ h\cdot a\cdoty_i$$

($%a$$ — BemrectBennsiii napamerp, $$h$$ — ar pazdueHus npomMexyTKa, Ha KOTOPOM HILETCS PEIICHHE). Mc
W3 mpencTaBiIeHHBIX BAPHAHTOB BEIOEpHTE TO U PepeHInaIbHOe YpaBHEHHE, KOTOPOMY COOTBETCTBYET 3Ta
(bopmyma.
Bann no ymonyaHuio:| 1
Cnyu4aitHbIv nopsgok oTeeToB(/[la
HymepoBaTb BapuaHTbl OTBeTOB?|a
LWTpad 3a kaxkayro HenpaBuUNbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. $$y' = h \cdot a$$ 0
B. $$y' = a$$ 0
C. $$y' = h \cdot a \cdot y$$ 0
D. $3y' = a \cdot y$$ 100

O6LWwmMI O0T3bIB K BONpPOCY:

[1ns no60oro NnpaBUIILHOIO OTBeTA: Balu oTBET BEPHbIN.

[1ns no6oro HenpaBUIIbLHOIo oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Het

YAaanuTb HeKOppeKTHbIe OTBEThI

(Mopckaska 1): Her

Tern:

[lo3sonsem 6bI6U,Oamb OOUH UIlU HECKOJIbKO ripaeursibHbIX omeemoe u3 3a0aHHOo20 CriucKa.
(MC/MA)




MeTBbiy_®POC_T012

[Tycts $$1$$ — TouHOE 3HAUCHUE onpeaenéHroro unrerpana $$\int 277 f(x) dx$$ nns dynkumu $$y = {(x)$$, rpadux
KOTOpOii M300pakéH Ha pucyHke, $$I \mbox {JI1}$$ u $$I \mbox {I1}$$ — npubmrmxEHHbIC 3HAUCHHUSI ITOTO
oIpeIeNé HHOTO HHTErpaia, BHIYMCICHHBIC METOIAMHE JIEBBIX U IIPABBIX IPSIMOYIOJbHUKOB COOTBETCTBEHHO. 13
[peCTaBICHHBIX COOTHONICHHUI BEIOEPHTE BEPHOE.

MC

Bann no ymonuanuio:| 1

CnyuaiiHbIV nopsapok oteetoB|[la

HymepoBaTb BapuaHThbl OTBETOB?|a

LWTpad 3a kaxkayro HenpaBuUNbHY NonbITKy:| 33.3

ID-HOMep:
# OTBeThI OT13bIB OueHka

A $$1 > 1_{\mbox{J1}} > |_{\mbox{I1}}$$ 0
B. $$1_{\mbox{I1}} > I > |_{\mbox{J1}}$$ 0
C. $$1_{\mbox{J1}} > I > |_{\mbox{I1}}$$ 100
D. $$1_{\mbox{J1}} > |_{\mbox{I1}} > 1$$ 0

O6LWMI OT3bIB K BONPOCY:

[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.

[lna no6oro HenpaBUNbLHOro oTBeTa: Bal oTBET HEMPABU/IbHbIN.

Moacka3ska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTBeTOB ([Moacka3ska 1): Her

Yaanutb HEKOpPpPEKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

[Mo3eornssem ebibupamb OOUH UMU HECKOJbKO MpasusibHbIX 0meemos u3 3adaHHO20 CriucKa.
(MC/MA)




top/MNo ymonyaxnuro gna POC_09.03.02 UHdopMaLMOHHBbIE CUCTEMbI U
TexHonoruu /OMNK-1/Metoabl BoluncrieHnn/Metoabl BbIMUCIIEHUN _3afaHUA C
KOPOTKUM OTBETOM

MetBbiy_NB_K 001

ITycts $SL(x)$$ — MHTEPIONALHOHHBIIH
nosuHoM Jlarpamka s gyukiun $$y=f(x)$$,

3HAYCHUA KOTDpDﬁ JIaHBI B Taﬁnnue

X 0|23
f(x) 11115
Hangute
3HauyeHue
SSL(1)$S.
SA

Bann no ymonuaHuio:| 1

YyBCTBUTENLHOCTL K perucTpy:|HeTt
LWrpacp 3a kaxxayro HenpaBUINbHYO 33.3
nonbITKY:| ™'

ID-HOMep:

OT1BeTbl |OT3bIB/OLIEHKA

1 100
O6wun
OT3bIB K
BOMNpocy:
Mopacka3ska
1:

Teru:

Bam Heobxodumo ykaszamb xomsi
661 0OUH B803MOXHbIU Omeem.
lycmbie omeemsbi He 6ydym
ucrnonb3o8ambcs. CuMeos «*»
MOXKHO UCI0b308amb 8
kayecmee wabrioHa,
coomeemcmaytouieao itobbim
cumeonam. Nepsnbili nodxodsauwud
omeem bydem uCrosib308ambCsl
0r151 onpedernieHUst OUEHKU U
oma3blea.

MeTBbiu_MNB_K_002

Berunciants npubmmkéanoe 3nadenne uurerpana $$\int\limits_{0}{1} 2x + \cos(\pi x) dx$$ meromom Tparewnii, eciu 0Tpe30Kk HHTErpHpoBaHus pasdut Ha $$n = 4$$ pasubie SA

[uacTu. Eciii B 0TBETE MOMydaeTcst AeCATHYHAS APOOb, TO OKPYTIUTE €€ 10 JCCATBIX.




Bann no ymonuanwuio:| 1

YyBCcTBUTENBLHOCTL K peructpy:|HeTt

LWTpadcp 3a kaxayro HenpaBunbHyto nonbITky:| 100

ID-HOMep:

OTBeThbI OT3bIB OueHka

1 100

O6LWMIN OT3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxodumo yka3ampb xomsi 6bl 0OUH 803MOXHbIU omeem. [lycmble omeems He 6ydym
ucnonb3osambcs. CUME0I «*» MOXHO UCMOb308amb 8 kKayecmee wabrioHa,
coomeemcmeytouiezo tobeim cumeornam. Nepabili nodxodswuti omeem 6ydem
ucronb3o8ambcs 011 onpedesieHuUsi OUEeHKU U om3blea.

top/MNo ymonuyanuro ana POC_09.03.02 UHdopMaLMOHHBbIE CUCTEMbI U
TexHonoruu /OMNK-1/Metoabl BbluncneHnn/Metoabl BbIMUCIIEHUA_3a4aHUA C
pa3sBEPHYTbIM OTBETOM

MeTBbiy_®OC_P_001

Hcnons3ys Metox 3eiiens, BBI4UCIUTh Bropoe npudmmkenue $$(x_17{(2)},x_27{(2)},x_3"{(2)})$$ k pelieHnt0 CHCTEMBI JIMHEIHBIX ypaBHEHHIT
$$\left\{ \begin{array}{I} 10x_1+x_2-2x_3 =12, \\5x_1 + 10x_2-x_3 = 6, W\ x_1 + x_2 + 10x_3 = -9. \end{array}right $$ ES

B kauecrBe Hylneoro npummkenns Beiopats $$x_17{(0)} = 08$, $$x_27{(0)} = 083, $$x_3~{(0)} = 0$$.

Bann no ymonuasuio:| 1

HTML-

®dPopmat oTBeTa:
penakTop

Tpe6oBaTb TekcT:|HeT

Pasmep nons:|15

PaspewuTb BnoxeHums:| 1

Tpebyemoe uncno snoxenun:|0

PaspelueHHble TUNbI ¢hannos:

ID-HOMep:

LLlabnoH oTBeTa UHdopmauusa ana oueHMBaKOLWMX

O6LWnI OT3bIB K BOMPOCY:

Teru:

Lonyckaem e omeeme 3agpy3ums ¢halin u/unu egsecmu mekcm. Omeem OosxeH 6bimb
oueHeH rperiofasamersieM 8py4HYIO.

MeTBbiy_®OC_P001

Haiinure npubmmkénnoe pemienne ypasaenust $$x/3-3x+1 = 0$$ na orpeske $$[0;1]$$, Boimonnus tpu
MTepalyi METOa eJICHHS OTPE3Ka MOMOJaM.

ES




Bann no yMmon4yaHuio:

1

dopmar oTBeTa:

HTML-
penakTop

TpeboBaTb TeKCT:

HeT

Pasmep nons:

15

PaspewnTb BrnoxeHus:

1

TpebyemMoe 4uncno BNoXeHUn:

0

Pa3spelueHHble TUNbI ¢hanos:

ID-HOMep:

LLa6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX

O6LWMI OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢haln u/unu eeecmu mexkcm. Omeem dosmkeH bbimb
oueHeH ripernodasamersiemM 8py4HYIO.

OnucaHue TexHoormm nposeaeHus. ObydatoLemyca caydanHbim obpasom aaetcs KUMM, cogepskalumii 2 sonpoca us

nepeyHsa sBbiwe. Ha BbiINoONHEHMe 3ap,aHV|171 npeaocTaBnAeTcA 2 akageMnUYeCcKux yaca.

Tpe60oBaHMSA K BbINOAHEHWNIO 3a4aHWIA (MU LKAl U KPUTEPUM OLLEHMBAHUSA).

[na oueHnBaHMA pe3yibTaToB 0byYeHUs Ha 3a4eTe UCMOb3YIOTCA Caeaylolme nokasaTenn:

1) 3HaHWe OCHOBHbIX MOHATUIN BbIYNCANTE/IBHOM MAaTEMATUKN U ee MeToA0B, KOTOPbIE NCMOIb3YHOTCA ANANOCTPOEHUA

Mo,u,eneﬁ N KOHCTPYyNpoOBaHUNA aITOPUTMOB peLLEHNA NPAKTUYECKUX 33434,

2) 3HaHWe NOCTaHOBKU K/1aCCUYECKUX 3a4aY;

3) ymeHune npumMeHATb MeToAbl BbIYMCNEHNI Ana peweHna 3agad I'IpOd)ECCVIOHE:U'IbHOVI AeATEeNbHOCTH;

4) BnageHNe HaBblKaMu KBa}'IVI(I)VILI,VIpOBaHHOFO Bbl60pa M agantaunm cywecTteyrowmx MeTO,D,OBBbILIMCHEHMI)‘I Aana

peweHnAa NpakTn4eCKnNX 3aaaud.

Kputepumn oueHOoK:

OueHKa

Kputepumu

3auTeHo

OueHKa 3a Kaxayto TEeKyLLYyo aTTecTaluio He Huxe 25 6annos,

KOHTPOJ/IbHO-U3MepUTE bHbIN MaTepuann.

HesauteHo

OugeHKa xoTa 6bl 32 O4HY TEKYLLYHO aTTecTaumto Huxe 25 6annos nam
obyyatoLWMIACs 4EMOHCTPUPYET HEYA,0BNETBOPUTE/IbHOE BNAZEHUE
TEOPEeTUYECKMM MaTePUaNoM NPKU OTBETE HAa KOHTPOIbHOU3MEPUTE/IbHbIN
marepuan.

YO0BNETBOPUTENIBHOE BN1aJEHNE TEOPETUHECKUM MATEPUNAZIOM NPU OTBETE Ha




