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noarsepHaaeT, 4To

UTKpbITOE
obpa3oBaHue

HacbAH KpuctnHa HUKoONaeBHa

yCneLwHo ocBon(a) Kypc

METObl BbIYNCNUTENBbHOW MATEMATUKN

5 3a@4eTHbIX eguHNLbI

OnNncaHne 0CBOEHHOO KypCa 1 AOCTUMHYTbIX Pe3ybTaToB 0byYeHs npYBeaeHo
B NMPUIOHEHUN K HACTOALLIEMY CEPTUPUKATY.

SNEeKTPOHHAA BEPCUA CepTUPUKATA:

https://open.spbstu.ru/certificate/02NUMMETH-0123-2-10.pdf
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KYPC: METOAbl BbIYMCNNTENBHOM MATEMATUKIA
https://openedu.ru/course/spbstu/NUMMETH/

Meprog 0CBOEHMA KypCa:
€ 20 ¢peBpanA 2023 r. no 13 noHA 2023 r.

OUEHKa, KONMYeCTBO YacoB W 3384EeTHbIX eanHNL, 33 RypC:

3a4eTHble Yacbl OueHKa
eanHUubl | Obwme | Axkaa. | 100-6annbHan | 5-6annbHanA Mponuncbio
5 135 180 97 5 OTn4Ho

LLIKana cooTBeTCTBMA CUCTEMbI OL|eHVBAHWA:

LLIKana ouyeHmnBaHUA
100-6ansbHanA 5-6annbHaA Mponuncbto
86-100 5 OT/INYHO
76-85 4 XOPpOLLIO
66-75 3 yO0BNEeTBOPUTEIbHO
0-65 2 Heya0BNeTBOPUTEIbHO
NPOrPAMMA RYPCA:

Moaynb 1. OCHOBbI YUCNEHHbIX MeTOA0B. AHaNNTNYeCKoe NpnbnurkeHue
TabNNYHbIX PYHKLUUN

Beenerwve. [pegMeT BblYNC/INTENBHON MATEMATUKN. KpaTKne nctopuyeckme
ceegeHnA. OCObEeHHOCTY COBPEMEHHbIX BbIMUC/IUTE bHbIX 33434, JTanbl
peLLeHNA BblYNCNTENbHOW 33434M

Tema 1. dneMeHTapHaA Teopua NorpeLlHocTe. BbluncnurtenbHble 33434m
n metoabl

1.1. dnemMeHTapHaA TeopuA NorpeLlHocTemn

1.2. BblancnnTenbHble 3a4a4u, Ux ROPPEKRTHOCTb A O6yCJ'IOBJ'IeHHOCTb.
XapaKTeEPUCTUKN N HJ"IaCCl/ICI)I/IHaLlI/IFI HYNC/TIeHHbIX MeTO40B



Tema 2. AHanuTU4YecKoe npubnukeHne TabnnYHbIX PyHKLUUNA.

UHTepnonAaumna

2.1. 3aaa4a NpubIMHKEHHOO BblYNCIEHNA GYHKUMIA. 33434a NHTEPrONALUN.

MoMHOMManNbHAA MHTEPMNONALMA, €€ NOrpeLlHOCTb

2.2. MHoro4neH JlarpaH+a

2.3. Cxema JNTKeHa

2.4. VIHTepnonAaumA C NCNonb30BaHNEM pa3aesiEHHbIX Pa3HOCTEN

« 2.4.1. PazgenéHHble pa3HOCTU N UX CBOMUCTBA

o 2.4.2. IHTEpnoNALUMOHHbIE MHOrO4Y1eHbl HbOTOHA C pa3aenéHHbIMU
Pa3HOCTAMU

2.5. 'HTepnonAauma € NCNosib30BaHMEM KOHEYHbIX Pa3HOCTewW

« 2.5.1. KOHe4YHble pa3HOCTU N X CBONCTBA

« 2.5.2. lHTepnonAUMOHHbIE MHOro41IeHbl HbloTOHa C KOHEYHbIMW Pa3HOCTAMY

« 2.5.3. lHTepnonAaunoHHble MHOro4vneHbol laycca, CTnpnuHra, beccena.
MorpewHoCTb NOSIMHOMUANbHOW MHTEPMONIALNN C NCMO/Ib30BaHNEM
pa3HoCTeN

Tema 3. AnnpoKcumauma. MeToq HaMMeHbLNX KBaApPaTOB

3.1. 3a4a4a annpokcMMaumn. ANNpoKCcMaumMA MeTo40M HaUMEHbLLNX

KBaApaToB. [10NMHOMMANbHAA aNNPOKCMMaUMA METOLOM HaUMEHbLUNX

KBagpaToB

3.2. HenonnHomMmanbHaA annpoKCcMMauUmMA METOAOM HaUMEeHbLUNX KB34pPaToB

Tema 4. PaBHoMepHoe npubnuxkeHne pyHKUun. MHorouyneHol HYebbiwesa

4.1. MHoro4neHbl Yebbilwesa

4.2. PaBHOMepHoe NpubnneHmne GyHKUUIM MHTEPRoALNOHHBIMN

MHOro4/1eHaMu

Mopagynb 2. JlokanbHaA U TPUroHoMeTpnu4ecKana nHTepnonAuuA. YucneHHoe

anddepeHunpoBaHue

Tema 5. CnnanHbl

5.1. JTokanbHaAa nHTepnonAumA. CnaavHbl

5.2. Rybuyeckny cnnamH

5.3. KBagpaTtuyHble cnnanHbl. O6uime NpuHUMbl NMOCTPOEHUA

Tema 6. TpuroHomMeTpmnyeckaa MHTepnonAuUuA

6.1. NpeobpazoBaHue n pag Gypbe

6.2. ANNPOKCUMAUMA U MHTEPNONALNA TPUrOHOMETPUYECKMMW MOSIMHOMAMU

6.3. [lnuckpeTHoe npeobpaszoBaHmne Oypbe

6.4. boicTpoe npeobpa3zoBaHme Oypbe

Tema 7. YucneHHoe auddpepeHuympoBaHue

7.1. 334a4a ymcneHHoro andoepeHumMpoBaHnA. Pa3HOCTHbIE GOpMy/ibl MepBOM

NPOV3BOLAHOW

7.2. BTOpaA ueHTpanibHaA pa3HOCTHaA NPOM3BO4HaA

7.3. ObyCcNoBNEHHOCTb PA3HOCTHbLIX GOPMY/I

7.4. Pa3HOCTHble $OpMYy/ibl YNCIEHHOMo AnddepeHUMpOBaHNA BbICLLMX

NopALKOB

Moaynb 3. YncneHHoe uHTerpupoBaHue. YncneHHble MeToabl TIMHENHOW

anre6pbl

Tema 8. YncneHHoe nHterpuposaHue. Npoctenwme KBagpaTypHble

$dopmynbl

8.1. 384348 YMC/IEHHOro MHTEerpUpPOBaHKA. NpocTenLlne KBaapaTypHble



dopMynbl

8.2. [MorpelHoCTb NPOCTENLLNX KB3APATYPHbBIX GOPMYN

Tema 9. KBagpatypHble popmynbl HbloToHa-KoTeca n Maycca

S.1. KBagpatypHble ¢opmMysibl HbloTOHa-KoTeca

S.2. KBagpaTtypHble dopmMysibl [aycca

Tema 10. YucneHHble MeToAbl peLeHnA CUCTEM NIMHENHbIX YPaBHEHUN

10.1. 334843 YMCNEHHOro peLleHnA CUCTEM NIMHENHbIX YPaBHEHWN.

HopMbl BEKTOPOB 1 MaTpuL. ObyCN0BNEHHOCTb 33434M, XaPaKTEPUCTUKM

NPUBNHKEHHOIO peLLEeHNnA

10.2. ToYHble MeToAbl peLleHNA CUCTEM NNHENHbBIX YPaBHEHUI

- 10.2.1. MeTop laycca

- 10.2.2. MeTo4 NPOroHKM

10.3. ITepaumoHHble MeToAbl peLleHnA CUCTEM NIMHEVHbIX YPaBHEHUIN

« 10.3.1. MeToa NpocTon nTepaumm

« 10.3.2. MeToa Axkobu

- 10.3.3. MeTopq 3engenn

Tema 11. YucneHHoe peweHne nNpobnemMbl CO6CTBEHHbIX 3HAYEHUN

11.1. NpobnemMa cobCTBEHHbIX 3HaYEeHMI. JTOKanM3aumAa CO6CTBEHHbIX YKcen

11.2. MeToabl peLleHna YacTUYHOM Npob/ieMbl COBCTBEHHbBIX 3HAYEHN

« 11.2.1. CTeneHHOW MeTOA

- 11.2.2. MeToq nc4epnbiBaHMA

« 11.2.3. HaxorgeHne HanMeHbLLero no Moay/ito CObCTBEHHOro Y1C1a
MaTpuubl

11.3. MeTog BpalleHnin AKoby peleHnA CUMMETPUYHOW MOIHOW NMpobnemMbl

COBCTBEHHbIX 3HaYeHUN

Moaynb 4. YncneHHoe pelueHne HeIMHEeNHbIX YPaBHEHUN U CUCTEM.

MeToabl peweHna auddepeHumanbHbIX YpaBHEHUA U CUCTEM

Tema 12. MeToabl pelweHUA HeNIMHENHbIX YpaBHEeHNN

12.1. 331843 YNC/IEHHOrO peLLeHUA HeNMMHENHbIX YpaBHEeHWI. JIoKanm3auma

KOpHeWn

12.2. MeToq NONOBUHHOMO AeneHnaA

12.3. MeToa npocTon ntepaumm

12.4. MeToq xopa

12.5. MeTtoa HbtoTOHA

Tema 13. PewleHne cuCTeM HeNMMHENHbIX YPaBHEHUN

13.1. 334843 YMCNEHHOro peLleHnA HeMHENHbIX CMCTeM. J1okanusaumA

peLleHnmn

13.2. MeToa HblOTOHA M YNPOLWLEHHbIN MeTo4 HbloTOHa

13.4. MeToa NpoCTON nTepaumn

Tema 14. MeToabl peweHnAa andpPepeHLUnanbHbIX YypaBHEHUA N CUCTEM

14.1. YncneHHoe pelleHne 3a4a4m Ko, [Juckpetmnsauma 3aaaym

14.1. YmcneHHble MeToabl pelleHna 3aa4a4m Ko gnA o6bIKHOBEHHbIX

anddepeHUManbHbIX ypaBHEHN MePBOro NopALKa

- 14.1.2. MeTof dnnepa n ero moandunKaymm

- 14.1.3. MeTogbl PyHre-RyTTbl. [1paBuno PyHre oueHKM norpeLLHoCcTm

14.2. YmcnenHoe pelleHne cucTeM 06bIKHOBEHHbIX AnddepeHLUMaibHbIX

YpaBHEHWY NepBoro NopAaKa

14.3. YncneHHoe peleHne 06bIKHOBEHHbIX AnddepeHUnanbHblX YpaBHEHWM

BbICLLIMX MOPAOKOB



Tema 15. PewweHune KpaeBbix 33434 A4N1A 06bIKHOBEHHbIX
anddepeHUManbHbIX YpaBHEHUN

15.1. [IByxTOHEe4YHaA KpaeBaA 3a4a4va a1A 0bblIKHOBEHHOMo
avddepeHUManbHOro ypaBHEHNA BTOPOro NopAAKa. AncKkpeTn3auna 3a4a4m
15.2. MeTo KOHEYHbIX pa3HOCTeun

15.3. MeToA4 KOHEeYHbIX pa3HoCTen ANA HeMHeNHOro AnddepeHumanibHOro
YPaBHEHWA BTOPOro rnopAaKa

15.4. AHanutn4yeckne metoabl:

« 15.4.1. MeTtopq [aNépKMHa

- 15.4.2. MeToa KONNoKauunm

PE3YJIBTATbl OBYHEHWNA:

3HaHUA

«  MaTeMaTU4YeCKMX OCHOB YNC/IEHHbIX METOA0B;

«  KnaccudpuKkaumm YNCIeHHbIX MeTOO0B;

«  MOHATUIN KOPPEKTHOCTWN U 06YCNOBIEHHOCTU BblHNC/INTE IbHbBIX 33/43Y;

« OCHOBHbIX TEOPEM O MOrpeLHOCTAX, MHTePNOAALNN, PaBHOMEPHOM
NPUBIVHKEHNN QYHKLNIR;

« OCHOBHbIX TEOPEM O CXOANUMOCTUN NTEPALIMOHHbBIX MEeTOA0B, YC/I0BUAX
NPUMEHUMOCTU TOYHbIX METOA0B;

yMeHuA

«  MNPUMEHATb MeTOoAbl BbIMUCNEHUN ON1A PELLUEHNA TUMNYHbBIX 33434
npogeccrnoHanbHom 06nacTu C AoBeAeHNEM PELLEHMA [0 NMPaKTUYeCKNn
NpUemMIeMOro pe3y/ibTaTta C UCMOMIb30BaHVEM MPUKIZAHOMO NPOrPaMMHOr0
obecneyeHun;

«  OPWEeHTMPOBATbCA B MAaTEMATUYECKOM annapare npopecCcnMoHaibHomn
061acTn, NOCTPOUTb MaTEMATUYECKYIO MOAEeNb NCC/1eayeMOro 06 beKTa
(ABNeHnA);

« NpeacTaBUTb MAaTEMATUYECKYIO MHGOPMAaLINIO CNEeUnanncTam m
HecneunannucTam, COCTaBIATb pe3ybTaTbl MAaTEMATUHECKNX PACHETOB C
MCMOMb30BaHMEM NPUKI3AHOM0 NPOrpaMMHOro obecneyeHuns;

« 0CBaMBaTb HOBble MAaTEMAaTUYECKNE MOAENN N YACNIEHHbIE METOAb,
NCNosib3yemMble B NpodeCcCcrnoHanbHom 061acTy;

HaBbIKK

«  NPaBWIbHOW MATEMATNYECKON HOPMY/IMPOBKN BbIYNCIUTENTbHOM 33434M,
aHaIn3a eé CBOWCTB, BblIbopa ¢ 060CHOBaAHMEM ONTUMAsIbHOMO YACNEHHOr0
MeTOoa peLUeHWA, aHaNN3a CBOWCTB afiropuTMa;

«  peanu3aumm YNCNEHHbIX aIrOPUTMOB peLLEHNA BbIYNCIUTENBbHbIX 3343y,
[oBefeHVA pelleHra 40 YMC/1I0BOro pe3ynbTaTa, aHam3a Nosly4eHHOro
peLleHus;

«  NPUMEHEeHUA CpeaCcTB aBTOMATU3aLUMM MAaTEMATUYECKMX PACHETOB a1A
PELLEHNA BbIYNCINTEIbHbBIX MHMEHEPHbIX 3343,

HAMPAB/IEHHBIE HA ®OPMPOBAHME KOMMETEHLINN:

« 3H3aHWA 0COBEHHOCTENM 3TAaNoB MAaTEMATUYECKOro Mo4eIMPOBaHUA
06bEKTOB, ONNCbIBaeMbIx AnddepeHLnaibHbIMIU, Pa3HOCTHBIMU U
anrebpanyeckMm ypaBHEHMUAMM, @ TAKHKE METO10B U aNropuTMOB
MCCNeaoBaHNA 3TUX MoAeNel C y4eToOM UX BO3MOMHOW peanm3aLmm



Ha OBM;

¢ 3HaHWA OCHOBHbIX MOHATUIN, METOA0B M NPUEMOB peLLeHNA 3aaad
annpoKCMMaLnn GYHKLNW, YACNIEHHOrO MHTErpnupoBaHMA n
andpepeHUMpoBaHnA, NMHENHOW anrebpbl, peLleHnA HeNNHENHbIX

YPaBHEHUM N cUCTeEM, AnddepeHLMAbHbBIX YPaBHEHUIA;

+ YMeHVe BblbpaTb METO[ peLLeHUA NOCTaB/IEHHOW 33434, peasnim3oBaTh
ero B BMAe CXeMbl a/IrOPUTMa 1 NPOrpaMMbl, UHTEPNPETUPOBATb
pe3yNbTaTbl MOAE/IMPOBAHMA N OLEHUTb UX MOMrPEeLLUHOCTb B TUMNYHbIX
334a4ax npodeccnoHanbHom 061acT € AoBeAEHNEM peLLeHnA A0

NPaKTUYeCKoro pe3ybTaTa;

« CMNOCOBHOCTb peann3oBaTb MeTo pelleHnA 3a4a4n B BUe CXxemMbl
anropmtMma m riporpaMmbl Ha 04AHOM N3 aNMOPUTMNYECKNX A3bIKOB,
Mosib30BaTbCA CTAaHAAPTHBIM MaTeMaTn4eCKM NporpaMMHbIM

obecne4dyeHmem,

COOTBETCTBYIOLLMX ®rOC BO C/IEQYIOLLUMX HAMPABIEHIAN

NOArOTOBRN:

« 02.03.03,02.04.03 MaTemaTu4decKoe obecrnedyeHme u
AAMUHNCTPUPOBAHNE MHPOPMALIMOHHbBIX CUCTEM
« 09.03.03,09.04.03 [MpunKknagHaA MHOOPMATUKA

CMCTEMA OLEHVMBAHNA (100-BAJIJ1IbHAA)

HanmeHoBaHve - -
N© OLICHUBAIOLLErO HabpaHHbIN | MaKCMMa bHbIV HKOSGOULMEHT
6ann 6ann
MepornpuATUA
1 TeKyLMN KOHTPO/IbHbIN 97 100 0.45
TecT
2 | labopatopHasa paboTa 100 100 0,18
3 [[1pOMEHYTOUHbIV TeCT 98 100 0,16
4 [ToroBbin TECT 94 100 0,21
5 |WTtoroBas oLeHKa 97 100 1
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