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yCneLwHo ocBon(a) Kypc

METObl BbIYNCNUTENBbHOW MATEMATUKN

5 3a@4eTHbIX eguHNLbI

OnMcaHne 0CBOEHHOIro Kypca 1 AOCTUMHYTbIX pe3y/bTaToB 0byueHs npBeaeHo
B NMPUIOKEHUN K HACToALLIEMY cepTUdUKaTY.

SNEKTPOHHAA BEPCUA CepTUPUKATa:

https://open.spbstu.ru/certificate/02NUMMETH-0221-2.pdf
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KYPC: METOAbl BbIYNCNNTENBHOM MATEMATUKIA
https://openedu.ru/course/spbstu/NUMMETH/

Mepuoa 0CBOEHUA KypCa:
¢ 06 ceHTAbpA 2021 r. no 20 AHBapA 2022 r.

OuEeHKa, KoNMYeCcTBO YacoB Y RpeanToB 33 KypC:

3a4eTHble Yacol OueHKa
eanHuubl | Obwme | Axkag. | 100-6annbHaAa | 5-6annbHanA Mponncbio
5 135 180 70 4 XOpOLLIO

LLIKana cooTBeTCTBMA CUCTEMbI OL|eHVBAHWA:

LLIKana ouyeHmnBaHUA
100-6annbHanA 5-6annbHaA [Mponucbto
81-100 5 OT/INYHO
66-80 4 XOPpOLLO
50-65 3 yO0BNEeTBOPUTENIbHO
0-49 2 Heyao0BNeTBOPUTE/IbHO
NPOrPAMMA RYPCA:

Moaynb 1. OCHOBbI YNCNEHHbIX MeTOA0B. AHanUTU4YecKoe npnbnnKeHne
TabNNYHbIX GYHKLUUN

BeepneHve. [pegMeT BblYNCNNTENTbHOW MaTeEMATUKN. KpaTkne nctopnyeckmne
cBefeHnA. OCOH6EeHHOCTU COBPEMEHHbIX BbIYUC/IUTENBbHBIX 33434. JTarbl
PeLUeHNA BblHNCNNTENIbHON 33434M

Tema 1. DnemMeHTapHaA Teopua NOrpeLlHoCcTen. BbluncnutenbHble 33434uM
n MetoAabl

1.1. dnemMeHTapHaA TeopuA NorpeLuHocTemn

1.2. BbluncnntenbHble 334341, UX KOPPEKTHOCTb 1 0BYCNOBIEHHOCTb.
XapaKTEepPUCTUKM U KNAaCCUPUKALMA YUCTIEHHbBIX METOA0B



Tema 2. AHanuTU4YecKoe npubnukeHne TabnnYHbIX PyHKLUUNA.

WUHTepnonAaumna

2.1. 334843 NpUBNNHKEHHOO BbIYUCNEHNA QYHKLNIA. 334348 UHTEPMONALNN.

MoMHOMManNbHaAA MHTEPMNONALMA, €€ NOrpeLlHOCTb

2.2. MHoro4vneH JlarpaHma

2.3. Cxema JNTKeHa

2.4. VIHTepnonAaumA ¢ NCNoNb30BaHMeM pasfesieHHbIX pa3HoCTeN

« 2.4.1. PazgenéHHble pa3HOCTU 1N UX CBOMUCTBA

o 2.4.2. VIHTEepnonAuMoHHbIe MHOro4Y1eHbl HblOTOHA C pasaenéHHbIMU
Pa3HOCTAMU

2.5. VIHTepnonAaumA ¢ NCNonNb30BaHMEM KOHEYHbIX pa3HOCTeun

« 2.5.1. KOHeYHble pa3HOCTN U X CBOWNCTBA

« 2.5.2. lHTepnonAyMoHHble MHOro4Y1eHbl HblOTOHA C KOHEYHbIMU Pa3HOCTAMN

« 2.5.3. lHTepnonAaymoHHble MHoro4neHbl aycca, CTupnanHra, beccena.
MorpeLlHoOCTb NOIMHOMKUANBbHOM NHTEPMONAALMM C NCMOSIb30BAHNEM
Pa3HOCTEN

Tema 3. AnnpoKcumauma. Metoq HaMMeHbLLUX KBaApPaTOB

3.1. 3apgaya annpoKkcmMaumn. AnnNpoKcMaumAa MeToaoM HaUMEHbLLINX

KBagpaToB. [1oNMHOMMaNbHaA annNpPoKCMaLMA METOLOM HaUMEHbLUNX

KBapaToB

3.2. HenonnHomMmanbHaA annpoKcMMaUmMA METOAOM HaUMEHbLUNX KB34PaTOB

Tema 4. PaBHoMepHoe npubnuxkeHne pyHKUun. MHorouneHol HYebbiwesa

4.1. MHoro4neHbl YebblweBa

4.2. PaBHOMepHoe nNpubnmerHmne GyHKUUM MHTEepnoALNOHHBbIMN

MHOro41eHamMu

Mopaynb 2. JlokanbHaA U TPUroHOMeTpu4eCcKan nHTepnonAuuA. YucneHHoe

anddepeHuymnposaHue

Tema 5. CnnaviHbl

5.1. JlokanbHaAa nHtepnonAauma. CnaavHbol

5.2. Rybuyeckny cnnamH

5.3. KBagpatuyHble cnnanHbl. O6ume NpuHLUbl MOCTPOEHUA

Tema 6. TpuroHoMeTpuyeCcKana NHTepnonAuUA

6.1. NpeobpazoBaHuve 1 pAag Oypbe

6.2. ANMPOKCMMAELINA U UHTEPNONALUMA TPUrOHOMETPUYECKUMN NOSIMHOMaMWU

6.3. nckpeTtHoe npeobpaszoBaHve Oypbe

6.4. boicTpoe npeobpa3zoBaHme Oypbe

Tema 7. YucneHHoe auddpepeHuymnpoBaHue

7.1. 334a4a ymcneHHoro andoepeHuUmMpoBaHnA. Pa3zHOCTHble GOpMy/ibl MepBOM

NPOM3BO4HON

7.2. BTOpaA LUeHTpanbHaA pa3HOCTHaA NPOM3BO4HaA

7.3. ObyCcNoBNEHHOCTb PA3HOCTHbLIX GOPMY/I

7.4. Pa3HOCTHble $OpMYy/ibl YNCEHHOMo AnddepeHUMpPOBaHNA BbICLLMX

NoOpALKOB

Moaynb 3. YncneHHoe uHTerpmpoBaHue. YncneHHble MeToabl TIMHENHOW

anre6pbl

Tema 8. YncneHHoe nHterpuposaHue. Npoctenwme KBagpaTypHble

$dopmynbl

8.1. 381343 YMC/IEHHOro NHTErpUPOBaHKA. NpocTenLlne KBaapaTypHble



dopMynbl

8.2. [MorpelHoCTb NPOCTENLLNX KB3APATYPHbBIX GOPMYN

Tema 9. KBagpaTtypHble popmynbl HbloToHa-KoTeca u Maycca

S.1. KBagpatypHble ¢opMysibl HbloTOHa-KoTeca

S.2. KBagpatypHble popMybl [aycca

Tema 10. YucneHHble MeTOAbI peLleHUA CUCTEM SIMHENHbIX YPaBHEHUN

10.1. 334343 YMCNEHHOro peLleHnA CUCTEM NIMHENHbIX YPaBHEHWN.

HopMbl BEKTOPOB 1 MaTpuL. ObyCN0BNEHHOCTb 33434M, XaPaKTEPUCTUKM

NPUBINMEHHOIO peLLeHnA

10.2. ToYHble MeToAbl peLUeHUA CUCTEM JIMHENHBIX YPaBHEHN

- 10.2.1. MeTop laycca

« 10.2.2. MeTo4 NPOroHKM

10.3. TepaumoHHble MeTobl peLleHnA CUCTEM JIMHENHbBIX YPaBHEHN

- 10.3.1. MeTog npocTon ntepauyum

« 10.3.2. MeToq AKOBWM

« 10.3.3. MeTopg 3engens

Tema 11. YucneHHoe peweHue NpobnemMbl cO6CTBEHHbIX 3HAYEHUN

11.1. Npobnema cobCTBEHHbIX 3HAYEHUI. JIOKaNM3aumA COBCTBEHHbIX YMCeN

11.2. MeToabl pelleHna YacTUYHOM NpobieMbl COBCTBEHHbBIX 3HAYEHN

« 11.2.1. CteneHHON MeTO

« 11.2.2. MeToq cHepnbiBaHWA

« 11.2.3. HaxoxgeHne HanMeHbLLero no Moayso CObCTBEHHOo YMcna
MaTpULbI

11.3. MeToq BpaLleHnt AKobK peLleHnA CUMMETPUYHON NOMHOW Npobiembl

COBCTBEHHbIX 3Ha4YeHUN

Moaynb 4. YncneHHoe pelueHne HeSIMHENHbIX YPaBHEHUIN N CUCTEM.

MeToabl peweHna anddepeHumanbHbIX YpaBHEHUA U CUCTEM

Tema 12. MeToAbl peleHUA HeIMHENHbIX YPaBHEHUN

12.1. 3343843 YMCNEeHHOro peLleHnA HeNMHENHbIX YpaBHEHWI. JIoKanm3auuA

KOpHew

12.2. MeToq NONOBUHHOMO AeneHuna

12.3. MeToa npocTon ntepauyum

12.4. MeToqa xopa

12.5. Metog HbtOTOHA

Tema 13. PewleHune cucTeM HeNMMHENHbIX YPaBHEHUN

13.1. 331843 YNC/IEHHOMO peLLeHUA HeMMHEMHbIX CUCTeM. JTOKanmM3auuA

peLleHnmn

13.2. MeToa HblOTOHA M YMPOLWLEHHbIN MeTo4 HbloTOHA

13.4. MeToa NpoCTON UTepaumn

Tema 14. MeToabl peweHnAa audpPpepeHunanbHbIX YypaBHEHUA N CUCTEM

14.1. YncneHHoe pelleHme 3a4a4m Ko, [uckpetmnsauma 3aaaym

14.1. YmcneHHble MeToabl pelleHna 3aaa4dm Ko gnA obbIKHOBEHHbIX

anopepeHumanbHblX YpaBHEHWIN NepPBOro NopAaKa

- 14.1.2. MeTof dnnepa n ero moandurKaumm

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

14.2. YncneHHoe pelleHvne cucteM 0b6bIKHOBEHHbIX aAnddepeHLUnaibHbIX

YpaBHEHW NepBOro NopAaKa

14.3. YmcneHHoe pelwleHmne 06bIKHOBEHHbBIX AnddepeHUnanbHbIX YpaBHEHWM

BbICLLUMX MOPAAKOB



Tema 15. PewweHune KpaeBbix 33434 A4N1A 06bIKHOBEHHbIX
andodepeHUManbHbIX YpaBHEHUN

15.1. [1ByxTO4E4YHaA KpaeBaA 3a4a4va a1A 06blIKHOBEHHOMo
avddepeHUmnanbHOro ypaBHEHNA BTOPOro NopAAKa. AncKkpeTn3auna 3a4a4m
15.2. MeTo, KOHEYHbIX pa3HOCTeN

15.3. MeT0 KOHEYHbIX pa3HOCTEeN O/1A HeNMHENHOro AnddepeHumanbHoro
YPaBHEHMA BTOPOro nopAaKa

15.4. AHanuTn4yecKme MetToabl:

- 15.4.1. MeTtopq MaNépKMHa

« 15.4.2. MeToq KONNOKaLMK

PE3Y/JIbTATbI OBYHEHWA:

3HaHUA

+  MaTeMaTU4YeCKMX OCHOB YNC/IEHHbIX METOA0B;

«  KAaccndurKaumm YNCNeHHbIX MeToa0B;

*  MOHATUN KOPPEKTHOCTU M 0BYCTIOBNEHHOCTW BbIMUC/IUTE IbHBIX 33/43Y;

« OCHOBHbIX TEOPEM O MOrpeLUHOCTAX, MHTePNoNALUMN, PABHOMEPHOM
NpUBANMHKEHNN QYHKUNIA;

¢ OCHOBHbIX TEOPEM O CXOAUMOCTU UTEPALIMOHHbBIX METOA0B, YC/10BUAX
NPUMEHUMOCTU TOYHbIX METOAO0B;

yMeHuA

«  MPUMEHATb MEeTOAbl BbIMMCIEHNA ONA PeLUeHUA TUMMYHbIX 33434
NpopecCcnoHanbHom 061acTn ¢ AoBeAeHVEM peLleHUA 40 NPAKTUYeCKN
NpUemMIemMoro pesybTaTta C UCMOoMb30BaHWEM NPUKI3AHOMO NPOrpPaMMHOro
obecneyeHus;

«  OPUEHTMPOBATLCA B MaTeMaTU4YeCKOM annapaTe npodeccmoHasibHoM
061acTK, NOCTPOUTL MAaTEMATUYECKYIO MOEeNb NCC/1eayeMOro 06 beKTa
(ABNEeHunA);

« NpeacTaBUTb MAaTEMATUYECKYIO MHGOPMAaLNIO CNeUnanmncTam m
HecneynannucTam, COCTaBMATb pe3y/bTaTbl MATEMATUYECKMX PACHETOB C
NCMO/Ib30BaHMEM MPUKI3AHOMo NpOrpaMMHOro obecneyvyeHus;

« 0CBaWBAaTb HOBble MaTeEMATUYECKME MOAENN N YNCTIEHHbBIE METOAbI,
NCrosb3lyemMble B NpodeccrnoHaibHon 0bnactu;

HaBbIKU

«  MNPaBW/IbHOWN MATEMATUYECKON HOPMY/TMPOBKN BbIMNCIUTENTbHOWN 33434MU,
aHan3a eé CBOWCTB, BblIbopa C 060CHOBaAHMEM ONTUMAsIbHOMO YNCNEHHOO
MeTOa peLUeHWA, aHaNN3a CBOWCTB aniropuTMa;

«  PEeann3aunm YNCIEHHbIX aNrOPUTMOB PELLEHUA BblYNCINTEIbHbBIX 33434,
[oBefeHVA pelleHra 40 YMC/I0BOro pe3ynbTaTa, aHam3a Nosly4eHHOro
peLLeHus;

«  MNPUMEHEeHMA CpeaCcTB aBTOMATU3aLUMM MAaTEMATUYECKMX PACYETOB a1A
PeLLeHMA BblYNCIUTENBHbBIX MHHEHEPHbIX 3343y,

HAMPAB/IEHHBIE HA ®OPMPOBAHME KOMMETEHLINN:

 3H3aHWA 0COHBEHHOCTEN 3TAaNoB MAaTEMATUYECKOro MOAeIMPOBaHUA
06bEKTOB, ONNCbIBaeMbIx AnddepeHLnanbHbIMAU, Pa3HOCTHBIMU U
anrebpanyeckMm ypaBHEHMUAMM, @ TAKHKE METO0B U airopuTMOB
MccneaoBaHNA 3TUX MoAeNel C y4eTOM UX BO3MOMHOW peanm3aLmm



Ha OBM;

+  3HAHMA OCHOBHbIX MOHATUM, METOA0B U NMPUEMOB pELLEHNA 33434
annpoKCMMaLU QYHKLNW, YACNIEHHOrO MHTErpUpOBaHMA N
anopepeHUMpoBaHnA, NMHENHOW anrebpbl, peLleHnA HeNNHENHbIX
YPaBHEHUM N cUCTeM, AnddepeHLMabHbIX YPaBHEHUIA;

« YMeHVe BblbpaTb MeTO[ peLLleHnA NOCTaB/IeHHOW 334341, peasin30BaTh
ero B Buae CXembl anroputMa v rnporpamMmbl, UHTEPMPETUPOBaATL
pe3ynbTaTbl MOAENMPOBAHUA U OLIEHUTb UX MNOrPELLUHOCTb B TUMNYHbBIX
3a4a4vax npodeccnoHanbHom 061acTy € AoBEAEHNEM peLLEeHVA A0

NPaAKTUYECKOro pe3ynbTaTa;

« CMNOCOBHOCTb peann3oBaTb MeTO pelweHnA 3aa41 B BUAe CXeMbl
anropmtMma m riporpaMmbl Ha 0AHOM N3 aNrOpPpUTMNYECKMX A3bIKOB,
Nnob30BaTbCA CTAHAAPTHBIM MaTeMaTn4eCKkNM NMporpaMmMHbIM

obecneyeHuem,

COOTBETCTBYHOLLNX ®roC BO CJ/IEAYIOLLENO HAMPABJIEHWA

NOArOTOBRN:

02.00.03 MaTemMaTtumnyeckoe obecnedyeHme N agMMHUCTPUPOBaHME

MHGOPMALIMOHHBIX CUCTEM

CMCTEMA OLIEHMBAHNA (100-BAJIJ1IbHAA)

HanmeHoBaHWe - -
N© OLICHUBAIOLLErO HabpaHHbIN | MaKCMMa bHbIV KOSGOULMEHT
6ann 6ann
MeponpuaTuA
! TeRyLLNNA KOHTPONbHbIN 63 100 045
TecT
2 |NabopatopHas pabota S3 100 0,18
3 | NpoOMeryTO4HbIN TecT /70 100 0,16
4 [ToroBbin TeCT 65 100 0,21
Torosas oLeHKa 70 100 1
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