MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
dhepepanbHoe rocyaapctBeHHoe GioakeTHoe o6pa3oBaTenbHOe yupexaeHue
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckun rocyaapCTBEHHbIV YHUBEPCUTET NPOMBbILUSIEHHBIX TEXHOMOMMI U

ansanHa»
(CM6rymTL)
YTBEPXIAIO
Iupektop BT
( JOKYMEHT IOINCAH
3ITEKTPOHHOM MOIHCEIO

CBEJEHHJ O CEPTH®HKATE 31

Ceprndukar: 24ffcf72c62eeact5h7c42863cel5766
Baaneaen: Jlykannu Ilasen Braravaposntt
|  AeiicreuTeaen: c 30.05.2022 no 23.08.2023

\A.

PaGouasi nporpamMma AUCUUNIIUHDI

| 51.0.22 | YuncneHHble meToab!
Y4eObHbIi NnaH: ProC3++b010302-2_23-14.plx
Kadegpa: 16 MpuknagHon matemaTnkm 1 MHpopMaTUKn

HanpaBneHme noAroToBKU:

(cneumanbHoCTb) 01.03.02 lNpuknagHas maTemaTvka n nHdopmMaTunka
Mpodunb NoAroToBKK: [MprknagHaa matemaTtuka u tHdopmaTtumka
(cneunanunsaums)

YpoBeHb 0bpasoBaHus:  GakanaBpuat

dopma obyyeHus: OYHas

MnaH yye6Horo npouecca

KoHTakTHas paboTa ]
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .
(kypc Anst 3AO) Mpakr. |Pabota | wac. |MiCrPr| TIPOMENYTOAHON
Jlekumu 3ET aTTecTaumm
3aHATUA
4 = > - 20 20 4 Ok3ameH
PMa 34 34 40 36 4
Wtoro L 34 34 40 36 4
Prg 34 34 40 36 4

CaHkT-MNeTepbypr
2023



Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHblM CTaHOAPTOM  BbIiClWero obpas3oBaHus no HanpaeneHuto noarotoBkm 01.03.02 [puknagHas
MaTemaTuka n nHbopMaTuka, yTBepXaeHHbIM npukasom MnHobpHayku Poccum ot 10.01.2018 r. Ne 9

CocraButens (n):

Crapwwuin npenogasaTenb JleoHoBa H.J1.
OT Kadbenpbl cocTaBuTENS: Axosnes B.I1.
3aBegyowmin - Kadegpon MNpUKNagHOW MaTteMaTukm wn

MHGOPMATUKK

OT BbInyckatoLen kadenpbl: Axkosnes B.I.

3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb AucuUMNAuHBLIL: * npuobpeTeHVe OOYy4YaloWMMNCA HaBbIKOB, HeOBXOoAWMbIX AN MPUMEHEHUS
MaTemMaTU4eckux MeTodoB B MPaKTUYECKON AesATENbHOCT U B UCCIeQoBaHUsIX;

* O3HaKOMIIEHWE OBy4alomUXCs C MOHATUAMU, pakTaMyM U MeTodaMu, COCTaBMSAIOWUMN TEOPETUYECKME OCHOBBI
YNCNEHHbIX METOAOB;

* M3yyeHne OCHOBHbIX NMPUEMOB Pa3pabOoTKM M MPUMEHEHMS Ha MpakTUKe METO[OB pelleHUs Ha KoMMbloTepax
pasnMyHbIX MaTeMaTMYecKMX 3agay, BO3HUKAIOLWMX Kak B TEOpUW, Tak M B MPUMNOXKEHUSIX K PasnMyHbIM 06nactam
MaTemaTuku, UsnKe, MexaHuke, XUMU1 1 T.n.

* NpuobpeTeHne 3HaHWI, YMEHUA U HaBbLIKOB 3HAHUSIMU MO WUCMOMb30BaHMIO COBPEMEHHBLIX MaTemMaTU4eCcKUX
NnakeToB AN peLleHnst NPaKTUYeckux 3aaau.

1.2 3apaum QUCLUMUNIIUHBI:

*  U3y4YNTb TEOpPETMYECKNE OCHOBbl COBPEMEHHLIX KOHLUEMNUWA W Mogernen YWUCNEHHbIX MeTodoB U
MaTemMaTU4eCKOro MoaeNMpPOBaHNS;

* Hay4uMTb MPUMEHEHUIO anrOPUTMOB YMCIMEHHBIX METOOOB U pa3paboTaHHbIX MaTeMaTUyYecKux MNakeToB B
0o6racTv BblMMCNMTENBHOW MaTeMaTUKU AN PELUEHUS akTyanbHbIX MHXEHEPHbIX 1 SKOHOMUYECKUX 3ajay;

* HAy4YUTb MOHMMAaTb, KaKMe YUCIIEHHbIE METOAbl JieXXaT B OCHOBE LUMPOKO MCMOMb3yeMbIX MakeToB MporpaMm
(Hanpumep, Ms Excel, MathCad, MATLAB, MATHEMATICA u T1.n.).

1.3 TpeboBaHMA K npegBapuUTeNibHOW MNOArOTOBKE OOy4aloLerocs:

MpepBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHUS KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY NU3yYEHUN AUCLIUMNIINH:

dusuka

Anrebpa n reomeTpus

KomnnekcHbIn aHanms

MaTtemaTtnyeckun aHanms

Teopusa BepoATHOCTEN U MaTeMaTudeckasa ctaTucTmka

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNITUHDbI

OlK-1: CnocobeH npuMeHATb hyHAaMeHTanbHble 3HaHUA, NOsTy4YeHHble B 06nacTu MateMaTUyeckux u (unu)
€CTECTBEHHbIX HayK, U MICNONb30BaTb UX B NpodeccMoHanbHON AeATENbLHOCTH

3HaTb: OCHOBHbIE anroputMmbl 1 cnocobbl NMPpUMEeHeHNA YNCINEHHbIX MeTo40B

YMeTb: MpuMmeHsiTe 0a3oBble NakeTbl MNPUKNaAHbIX NporpaMM B 00ONacTM YUCINEHHbIX METOAOB [ANs  peLUeHus
COBpPEMEHHbIX 3aay B npodeccmoHansHOn esaTenbHOCTU.

BnapeTb: HaBblkaMu MO MaTeEMaTUYECKON (DOPMYNMPOBKE MPaKTUYECKUX 3afadv, MIaHMPOBaHMI0 3TanoB WX PeELLEHUs,
BbIGOPY paLMOHanbHbIX METOAOB PELUEHWs!, MPOBEAEHNIO BbIMUCIEHUIA U 06paboTke pe3ynbTaToB BbIMUCIEHUN.

OlNK-3: Cnoco6eH NpuMeHATb U MmoaucuLnpoBaTb MaTeMaTUyYeckme Moaenu Ansa pelleHus 3agay B obnactu
npod)eccMoHanbLHON AeATeNIbHOCTU

3HaTb: MaTeMaTMyeckMe MOAEeNnn YUCMEHHbIX MEeTOdOB, WCMonb3yemble Ans  pelweHus 3agad B obnactu
npodeccuoHanbHon AeATeNnbHOCTH.

YMeTb: NpUMEHATb U MOANMDULMPOBATL MatemMaTuieckue MOLENM YUCIEHHbIX METOAOB ANSA pelleHus 3adad B obnactu
npodeccnoHanbHON AeATeNnbHOCTH.

BnageTb: HaBblkaMu NPUMEHeHUs M Moaudukauum MaTeMaTUYyecKMX MoJeneil YMCMNEHHbIX MeTOAOoB AnNs pelueHust
3adad B obnacTt npodeccuoHanbHon AeATenbHOCTU.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Mp. (4achbl) . y
82 3aHATUIA | KOHTpoOns
= (vacel) | (4acbl)

Pasgen 1. OcHOBHble cBedeHMs1 M3 Teopuu
NOrpeLLHOCTEN.

Tema 1. BBegeHne B YncrneHHble MeTofbl.

MpeameTt "BblumMcnutenbHass MmatemaTuka U
yncneHHble meToabl”.

BbluncnntenbHbin 3KCNEPUMEHT. 1 2 3
MorpewHocTn BbIYUCINTENBHOIO
3KCNepuMeHTa.

Tema 2. SnemMeHTbl TEOPUK NOrPELLIHOCTEN.

VICTOYHMKM  norpeluHocTen. 3Havawme U
BEpHble UMdppbl uucna. AbconoTHas U
OTHOCUTENbHAasi MOrpeLHoOCTU. Teopembl O
MorpeLuHoCcT CYMMbl, pa3HOoCTH, 1 2 3 AC
npousBedeHnss M 4actHoro. [lorpelwHocTb
BblUMCIIEHNA  QYHKUMM  MpU  3afaHHbIX
MOrpEeLUHOCTSIX 3HAYEHUI apryMEHTOB. 4

Pasgen 2. PeweHune HEeNMHEeNHbIX
(anrebpaunueckmx " TPaHCLUEHOEHTHbIX)
ypaBHEHWIA. Cuctembl NNHENHBIX "
HENUHENHbIX YpaBHEHUIA.

Tema 3. OTanbl YWCNEHHOTO  peLUeHust
HEeNWHENHbIX YpaBHEHUN.

OToeneHve M yTouHeHWe KopHel. MeTog
OUXOTOMUKU, METOA XOPA W CEeKylmx, mMeTon (0]
HbloToHa W MeTod NpoOCTOM  MTepauuun.
OueHka TOYHOCTU peLLeHun. 4 4 4
eomeTpuyeckas WHTepnpeTaums
meToaoB.MNpumeHeHne pasnuYHbIX
nporpaMMHbIX  cpef  Ans  peanusauuu
anropuTMOoB.




Tema 4. PeweHne cucteM HNUHENHbIX
ypaBHeHNi

MeTton obpatHon maTpuubl. Metog [Maycca

NCKIoYeHUs HEN3BECTHBbIX. Ycnosus
npumeHnmoctTn Metoga [aycca. Metog
npocTon  uTepauumu, NMOHATUE  HOPMBI

BEKTOpa, YCIOBME CXOOUMOCTU UTepauui.
Metonq 3enpena. MeTog  KacaTenbHbIX
(HbtoToHa) gna cucTtemMbl OBYX YpPaBHEHWUNA.
"eomeTpunyeckas unncTpauus. MeTon
npocton wutepauuu. [ocTaTouyHble YCroBUS
CXOAMMOCTU UTepaLni.

MpumeHeHne pasnnyHbIX NporpamMMHbIX
cpea Ansa peanusauuun anropMTtMOB.

Pazgen 3. WHTepnonsauma n annpokcumaums
3KCNepUMEHTarbHbIX AaHHbIX.

Tema 5. NocTaHoBKa 3agaum
annpokcMmauuu.

BbiBog CUCTEMBDI ypaBHeHU ansi
KoadppmumeHTOB annpoKCUMMPYHOLLIETO
MHoOrouneHa. MNoHsaTne 0600LLEeHHOro
MHoOrousnieHa. AnnpokcumMaumsa JfVHENHON U
KBagpaTu4Hom 3aBUCUMOCTBHO. MeTon
HaMMeEHbLUMX KBagpaTOB W €ro peanusauus
B CTaHOApPTHbIX MaTeMaTU4EeCKUX
nporpaMMHbIX cpeax.

Tema 6. NHTepnonsums.

MocTtpoeHue WHTEPMNONALNOHHOIO
nonnHoma. WVHTepnonsuMOHHbLIA MHOrOYreH
JTarpanxa. Teopema o] NorpeLLHoOCTH
NHTEpnonauun. MHTepnonsaumoHHbIe
MHOro4neHbl HblOTOHA. KOHEYHble Pa3HOCTMU.
Mpsamas n  obpartHas NHTEpnonAuus.
WHTepnonupoBaHue KBagpaTUYHbIMU "
Kybunyeckumm  cnnanHamu. MpumeHeHne
pasnuyHbIX NporpaMMHbIX cpen  Ans
peanu3auum anroputMoB.

Pasgen 4. YucneHHoe wHTerpuposaHue U
anddepeHumnpoBaHue.

Tema 7. YncneHHoe NHTErpMpoBaHue.

KeBagpaTypHble dopmynbl. BbluncneHue
onpeneneHHbIX WHTErpanos: MeToq
NPsSIMOYrOfibHWMKOB, METoAbl  Tpaneumn u
cuMmncoHa. OueHka TOYHOCTM  YMUCIIEHHOTO
uHTerpupoBaHusa. [lloHaTME o©  MeTodax
BblYNCIIEHUA  MHOFOMEpPHbIX  MHTEerpanos.
MeTog MoHTe-Kapno.

K,O




Tema 8. YncneHHoe auddepeHumpoBaHue.

dopmynbl BTOPOro nopsigka TOYHOCTM Ans
BblYMCMIEHNS  NEepBOA  MPOU3BOAHON B
HayanbHOM, KOHEYHOM W BHYTPEHHEM Yy3nax.
dopmyna BTOpOro mnopsgka TOYHOCTW AnS
BblYMCIEHNS  BTOPOW  MPOW3BOAHOW  BO
BHYTPEHHUX y3nax.

Pasnen 5. YncneHnHoe peleHne
anddepeHumnanbHbIX YpaBHEHUI

Tema 9. [MoctaHoBka 3agaun Kowm un ee
UYMCIEHHbIE PELLUEHUS.

Metog Jiinepa U1 ynydvlWeHHbIA MeTop
Onnepa pnns ypaBHeHuWss 1-ro  nopsgka.
MeTton PyHre-KytTtbl. OueHka norpeLiHocTu
peweHus. PeweHne 3agaun Kowwm gns
CUCTEM YypaBHEHUM 1-ro 1 2-ro nopsaka.
[BuxeHne martepuanbHOW TOYKM Mo opbuTe
BOKpYr nputarMeaoLllero ueHtpa. MeTtoabl
nporHo3a. Metog Agamca.

Tema 10. Pewenue anddepeHUmnanbHbIX
YpaBHEHW B YaCTHbIX MPOU3BOOHbIX.

MocTaHOBKa HayanbHO-KpaeBoW 3ajavn Ans
ypaBHEHNs  TENMonpoBOAHOCTM C  OOHON
NPOCTPaHCTBEHHOM nepemMeHHown.
MNocTpoeHne pacyeTHon ceTku. lMepexon oT
anddepeHUmnanbHOro ypaBHEHUST K CUCTEME
anrebpanyecknx ypaBHEHWA B y3nax CETKM.
fABHas  cxema  BblMUCMEHMW.  YcnoBus
YCTOMYMBOCTM U CXOOAUMOCTU NPUBMKEHHbIX
peLleHun.

lMocTaHOBKa HavanbHO-KpaeBoW 3ajayn Ansi
ypaBHeHusi konebaHui CTPyHbI.

Mepexon oT anddepeHumnansLHoro
ypaBHEHNss K cucteme  anrebpanyeckmx
ypaBHeHWA. FBHasi cxemMa  BblYUCIIEHUN.
YcrnoBus  yCTOMYMBOCTM U CXOOUMOCTM
NPUOMMKEHHBIX PELLEHWIA.

[NocTaHoBKa KpaeBom 3aga4yn ansi
ypaBHEHusI Jlannaca c OBYyMS
He3aBMCMMbIMK MepeMeHHbIMU. [lepexon oT
OnddepeHumansHOro ypaBHEHNa K cucteme
anrebpanyeckux ypaBHEHMI B y3rax CEeTKW.
WTepaunoHHbI MeTod pelleHus CUCTEMbI
anrebpanyeckmx ypaBHEeHUN.

Wtoro B cemecTpe (Ha kypce ans 3A0)

34

34

40

KoHcynbTauumn n npomexyToyvHas
atTectaums (Ok3ameH)

2,5

33,5

Bcero koHTakTHasa pa6ora u CP no
AvcuunnvHe

70,5

73,5

4 KYPCOBOE NMPOEKTUPOBAHUE

Kypcosoe npoeKkTnposaHue y‘-leGHbIM nrnaHoMm He npeaycMoTpeHOo




5. ®OH[l OLLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMA

5.1 OnucaHue nokasareneun, KPUTEpPMEB U CUCTEMbI OLleHUBAHUSA pe3yNibTaToB 00y4YeHus
5.1.1 NMoka3aTtenun oueHMBaHUS

Kon HanmeHoBaHue oLeHOo4YHOoro
[MokasaTenu oLueHuBaHNs pesyrnbTaToB 00yYeHus
KOMMeTeHLUun cpeacTea
Bonpochl YCTHOIo
1. N3naraeT 6a30Bble TEOPETUYECKME NONOXKEHNS MO OUCLIMMNIIMHE, coBecenoBaHms
ONK-1 2. AHanusupyeT BbIOOP YMCIIEHHBLIX METOLOB NPY peLleHnn 3adau.
3. [HemoHcTpypyeT ymeHus BblGpaTb YMCMEHHbIE METOOOB MNpu Moakimko
peLLUEHNN KOHKPETHbIX NPaKTUYECKUX 3a4ay. P
OpPUEHTUPOBaHHbIE 3a4aHus
1. Bnageet meTogammn NOCTPOEHUS MaTEMATMYECKUX UM KOMIMbIOTEPHbIX
mogenen. MoxeT uWHTepnpeTupoBaTb  MNOMyYEHHblIE  pesynbTarThl,
o . Bonpochl YyCTHOIo
nenaeTt BbiBOAbl 06 aaekBaTHOCTM TOW UMM MHOW MOAENM.
cobecefoBaHust
onK-3 2. CnocobeH BblbpaTb nNpUKNagHOe nporpaMMHOe CpeacTBo  Ans
NpoBeaEeHNA KOMMbIOTEPHOIO  3KCMEpMMEHTa UM 00OCHOBaTb  CBOW
BLIGOP MpakTnko-
) OpPVEHTUPOBaHHLIE 3a4aHus
3. lNpumeHsieT mMaTemaTM4Yeckoe W KOMMbIOTEPHOE MOAENMpoBaHMEe B
peLLeHnn NpakTU4ecknx 3agay pasHbix 06racTen sHaHus.

5.1.2 Cucrtema n KpuTepum oLeHNBaHUA

KpuTtepuun oueHnBaHusa chopMnpOBaHHOCTU KOMNETEHLMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHne MucbmeHHasn paboTa

MonHbIR, ncdepnbiBaOWNN  OTBET, SBHO
OEeMOHCTpUpYoLWMIn  rnybokoe noHMMaHue
5 (oTnn4HoO) npeamMera W LUWPOKYID  3pyanumio B
oueHuBaemon  obnactu.  Kputuueckun,
OpUrMHanbHbIM NOAXOA K MaTepwuarny.

OTtBeT CTaHA4apTHbIN, B uenom
Ka4eCTBEHHbIN, OCHOBaH Ha  Bcex
4 (xopoLuo) obs3aTenbHbIX WUCTOYHMKAX WHGOpMaLMW.

MpucyTcTBylOT Hebonbwure npobenbl B
3HAHUSAX UMW HECYLLIECTBEHHbIE OLLNGKM.

OTBEeT HenosHbIA, OCHOBAHHbLIA TOMNbKO Ha
NEKLUNOHHbIX mMaTepuanax. Mpwn
MOHUMaAHWU CYLLHOCTU MpegmMeTa B LIENoM
CYLLECTBEHHbIE OLIMOKM MnM npobenbl B
3HaHUSX Ccpasdy MO HECKOMbKMM Temawm,
He3HaHue (NyTaHuua) BaXHbIX TEPMUHOB.

3 (yooBneTBOpUTENbHO)

HecnocobHocTb oTBETUTL Ha Bonpoc 6es

2 nomoLun 3K3aMeHaTopa. HesHaHwne
( eVIOBNETBO e 0) 3Ha4YNTENBLHOM 4yactu npuHunnmuanbHO
HEYAOBNETBOPUTENBH BaXXHbIX 3NeMeHTOB ANCUUNINHBI.

MHorouncneHHble rpyoblie owmnbKu.

5.2 TunoBble KOHTPONbHbIE 3aaHUSA UITN UHbIEe MaTepuarnbl, HEOOXoAUMbIe AN OLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa OEeATENbHOCTU
5.2.1 NMepe4vyeHb KOHTPOJSIbHLIX BONPOCOB

Ne n/n | DopMynNUpoBKN BONPOCOB

Cemectp 4

PelueHune cuctem ABYX HENVHENHbIX anrebpanyecknx ypaBHeHW MeTogoM KacaTenbHbix (HbloToHa).
"eomeTpuryeckasn nnnmocTpauus.

MeToq NpocToi uTepauun Ans cUcTem ABYX HENMUHENHbIX anreGpanyecknx ypaBHeHui. [ocTaTouHble
YCINOBUWA CXOAMMOCTM UTepaLui.

WHTepnonupoBaHmne dhyHKLUUIA, 3aaHHbIX MaccBoM (Tabnumuein): MHorourneH Jlarpanxa. Teopema o
NnorpeLLHoOCTM uHTepnonsaunm (6e3 foka3aTenbCcTBa).

MHTepnonupoBaHne yHKLUNIA, 3a4aHHbIX MacCMBOM (Tabnuuen): MHorovneH HbtoToHa. KoHeuHble pa3HOCTU.
Mpsamasa n obpatHasa MHTepnonsaums.

UHTepnonnpoBaHne yHKUNIA KBagpaTUYHbIMK CrinanHamu,

NHTepnonupoBaHune yHKLMA KyGUYeCKUMU cnianHamm.

N|o|lo| &

Annpokcnmaums yHKUMA METOLOM HaUMEHbLUNX KBaapaToB.




Bbluncnenue onpepeneHHbIX UHTerpanoB: MeToaoM Tpaneuvu7|. OueHKa TOYHOCTM YNCIIEHHOTO

8 MHTErpupoBaHus.

9 BbluncneHune onpeaeneHHbIX MHTerpanos: MetogqoM CumncoHa. OueHKka TOYHOCTU YUCIIEHHOro
WHTErpupoBaHus.

10 BbluncneHue onpeaeneHHbIX MHTErpanoB: MeTo40M NPSAMOYrofibHUKOB. OLeHKa TOYHOCTU YUCHIEHHOO
WMHTErpupoBaHus.

11 BbluncneHue onpeaeneHHbIX MHTerpanos: MetogoM MoHTe-Kapno. OueHka TOYHOCTU YUCTIEHHOTO
MHTErpupoBaHus.

12 MoHATNE 0 MeTofaXxX BblMMCIIEHNSA MHOFOMEPHbIX UHTErpasnos.

13 YucneHHoe ,CVI,M(*)CbepeHLI,VIpOBaHmeZ dopmyrbl BTOPOro nopsgka TOYHOCTU AN BblMUCIEHNS NEPBOWA
NPON3BOAHOM B HAYasrilbHOM Y KOHEYHOM Y3Max.

14 YncneHHoe ,Elmq)qaepeHumpoaaHme: dopmyrbl BTOPOro nopsigka TOYHOCTU ANS BblMUCHEHUS NepBoi
NPOWN3BOAHOM BO BHYTPEHHUX y3rax.

15 MocTaHoBKa 3agaun ¢ HauasnbHLIMM JaHHBIMU A 06bIKHOBEHHOIO AnddepeHumnanbHOro ypaBHEHNS
nepsoro nopsigka. Metog Oninepa

16 YnyJlweHHbIN MeToa drrepa peleHmns 3agadm ¢ HavanbHbIMK JaHHbIMKU Ansa anddepeHumnansHoro
ypaBHeHus 1-ro nopsigka. OLeHka NOrpeLlHOCTU PeLLEHUS.

17 MeTtoa PyHre-KyTTbl pelleHns 3agayum ¢ HadanbHbIMWU AaHHbIMU ANs AuddepeHLmansHOro ypasHeHns 1-ro
nopsiaka. OueHka NorpeLlHOCTY peLLeHus.

18 PelleHne 3agaym ¢ HadanbHbIMKU JaHHBIMU ANst cucTeM anddepeHumnanbHbIX ypaBHEHUI 1-ro nopsgka n ang
ypaBHeHUs 2-ro nopsiaka.

19 Kpae?ue 3agayv ang auddepeHumanbHOro ypasHeHus 2-ro nopsgka: Metog npuctpenku. YacTHbli cnyyvan:
NNHerHoe ypaBHeHUe 2-ro nopsigka.

20 Kpaesble 3agaum ang nmb(bepeHumianoro ypaBHeHus 2-ro nopsagka: Metoq cBegeHus KpaeBown 3agade K
cucteme anrebpanyecknx ypaBHEHUIA.
MeTof KOHEYHbIX pa3HOCTEN AN ypaBHEHUSA TENNONPOBOAHOCTU: MOCTAaHOBKA Ha4YarnbHO-KpaeBoOn 3adauu,

21 NOCTPOEHME pacyeTHoW ceTku. Mepexon oT auddepeHUnanbLHOro ypaBHeHNs kK cucteme anrebpanyeckmnx
ypaBHEHWI B y3nax CeTKu.

29 MeTog KOHEUHbIX pasHocTen ons YPaBHEeHMs TeNnonpoBOAHOCTY: SIBHAA CXeMa BbIHMNCTIEHNS NPUBNMKEHHbIX
peLLeHnI B y3nax ceTkn. YCrnoBust yCTOMYMBOCTM M CXOANMOCTU NPUOIMKEHHBIX PELLIEHNNA.
MeToa KOHEYHbIX pa3HOCTEN ANA ypaBHEHUSA KOnebaHnn CTPYHbI: NOCTaHOBKAa HavanbHO-KpaeBon 3adauu,

23 NMOCTPOEHME pacyeTHoW ceTku. Mepexon oT auddepeHUnanbHOro ypaBHeHNs kK cucteme anrebpanyeckmnx
YypaBHEHWI B y3rax CeTKU.

o4 MeTog KOHEUHbIX pasHocTen ons ypaBHeHus KonebaHuI CTpyHbI: IBHasi cxema BbluMCIIEHMS NPUBNMKEHHbIX
peLLeHnI B y3nax CeTKn. YCrnoBust YCTOMYMBOCTM M CXOANUMOCTU NPUOIMKEHHBIX PELLEHNNA.

o5 MeTog KOHE@UHBIX pasHocTen ons ypaBHeHus lNyaccoHa: nocTaHOBKa KpaeBoOW 3a4ayn, NOCTPOeHne }
pacuyeTHon ceTku. Nepexop oT AnddepeHLMansHOro ypaBHEHUS K cUCTEME anrebpanyeckux ypaBHEHWN.

26 MeTopg KOHEeYHbIX pa3HOCTevI7I Ansa ypaBHeHus [NlyaccoHa: uTepauMoHHbIA MeTOL peLleHust CUCTEeMbI
anrebpanyecknx ypaBHEHUI B y3nax CEeTKM.

27 MCTOYHMKM norpeLlHocTen. 3Havalume n BepHble umndpbl Yicna. ADContoTHasa n OTHOCUTENbHas
NOrpeLUHOCTMU.

o8 TeopeMbl 0 NOrpPeLLHOCTU CYMMBbI, Pa3HOCTW, NPOM3BEAGHNS U HACTHOTO. MorpelwHOCTb BbYMCNEHUS OYHKLNN
npw 3afaHHbIX NOrPELLHOCTAX 3HAaYEHU apryMeHTOB.

29 PeleHune HenuHenHbIx (anrebpanyecknx n TpaHCLEeHAEHTHbIX) YPaBHEHUA METOAOM BUCEKLNIA.

30 PelueHve HenmMHenHbIx (anrei6pav|qecmx " TpaHCI:LeHﬂeHTHbIX) ypaBHeHW MeToaoM xopd. Bo3moxHas
HEEeOUHCTBEHHOCTb pPEeLUEHUI U OTAENEHNE KOPHEN.

31 PelueHne HenmHenHbIx (anrebpanyecknx n TpaHCLEeHAEHTHbIX) YPaBHEHUIN METOOOM KacaTerlbHbIX.

32 PelueHne HennHenHbIx (anrebpanyecknx n TpaHCLeHOEHTHbIX) YpaBHEHUN METOAOM MPOCTON UTepaLmm.
FeomeTpuryeckasn nHTepnpeTaums.

33 Cuctembl NNHeHbIX anrebpanyecknx ypaBsHeHUn: metoa obpaTHOM MaTpuLbl 1 MeToa Faycca UCKNoYeHns
Hen3BeCTHbIX. YCNnoBus NnpuMeHMMocTu Mmetoda [faycca.

34 Cucrtembl NMUHENRHbIX anre6pamt|e0|<mx ypaBHEHWI: MeToA NPOCTON NTepauun, MOHATUE HOPMbI BEKTOPA,
yCIioBME CXOOUMOCTU UTepaLmi.

35 PelueHne cnuctem nUHeENHLIX ypaBHEHMI MeTogoM 3enaens.

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTtpeHo.

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)

TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA HaXOAATCA B NpunoxeHun kK gaHHon PrL.




5.3 MeTogu4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA 3HAHUIN, YMEHUI, BNnageHuin
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3al0JKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas +

MNucbmeHHas

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

Bo3MOXHOCTb MONb3oBaTLCA CNPaBOYHLIM MaTepuanom;
Bpems Ha nogrotoBky otBeta no 6unety 30 MUHYT.

NHas

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YyebHasa nutepaTtypa

ABsTOp

3arnasuve

M3patenbCcTBO

| Moo nspnanus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

MapudynnuH, M. ®. YucneHHble MeToAbl https://www.iprbooks
;:$£:§;HB§::§belx Mocksa: TexHocdepa 2020 hop.ru/99103. html
ypaBHEeHui

baxsanos H.C.,|YucneHHble  meToabl.—9-e https://ibooks.ru/rea

Knpgkos H.MM., |n3Aa., anekTpoH Mocksa: JlabopaTtopus 2020 ding.php?

Ko6enbkos .M. 3HaHWI short=1&productid=

366176
NTknHa, H. b., |YucneHHble wmeTogbl. B 2 Hosocunbupck: https://www.iprbooks
Mapkos, C. U. yacTax. 4.1 HosocnBupckuin hop.ru/126643.htmi
rocyaapCTBEHHbIN 2022
TEXHUYECKNIA
yHUBEpCUTET

6.1.2 lononHuTenbHasa y4ebHas nutepartypa

KpaxoTkuHa, E. B. YucneHHble MeToabl B| Craspononk: Cesepo- http://www.iprbooks
Hay4HbIX pacyeTax KaBka3sckuii 2019 hop.ru/99474.htmi

denepanbHbIn
yHUBEpCUTET

Konpaes B.0., | YncneHHble mMeToabl " https://ibooks.ru/rea

larapuHa I.I'. nporpaMMmpoBaHune ding.php?

P porp P Mocksa: ®opym 2022 shogrtg&productid:
361703

FynuH AB., |BBegeHne B  4MCNEHHbIE https://ibooks.ru/rea

MaxxopoBa O.C.,|meTOogbl B 33apgayax W ) ding.php?

Mopo:?osa B.A. YNpaXHEeHUAX Mockea: ViHdppa-M 2019 shogrtF=)1§productid=

361212

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTteyHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema «ANbyKe» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 NepevyeHb NULEH3NMOHHOro N CBO6GOAHO pacnpocTpaHAEeMOro NnporpaMmMHoOro oéecneyeHus

MicrosoftOfficeProfessional 2013
PTC Mathcad 15
MicrosoftWindows 8




6.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

KomnbloTepHbIN Knacc

MynbTuMeauiiHoe 06opyAoBaHME, KOMMbIOTEpHAasi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetm «WMHTepHeT» ©  obecneyeHnem [ocTyna B SMEKTPOHHYID  MH(OPMAaLMOHHO-
obpa3zoBaTeribHyto cpeay




MpunoxeHue
MpunoxeHune

pa6oqe17| nporpamMmmbl OUCUUNITNHBI YncneHHble MeToabl

no HanpasneHuo NoaroToBkmM MNprknagHasa matemaTtika n nHdopmaTtmka
HanmeHoBaHwne Ol (npodwmng): MNMpuknagHaa matemaTtuka n nHdopmaTtmka

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemchbl)

Ne n/n |

YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3adaHui (3agad, Kemcos)

Cewmectp 4

1

Bblumcnutb Ha OBM (MS Excel) nHTerpan 3agaHHow cyHkumMmn f(x) Ha oTpeske [a,b] c

—4
TOYHOCTbIO 10 MeTo4aMu, yKa3aHHbIMU npenogaBaTtenem. CpaBHI/ITb TOYHOCTb NOJTy4YE€HHbIX
pe3ynbTaTtoB C TOYHbIM 3HAa4YEHUEM UHTErpana.

BapuaHTt MogbiHTerpanbHasa yHKUMS Mpenensl MHTErpMpoBaHns

f(x) a b

1 xarctg(x) 5 6,5

OnpeaennTb KOPHW YpaBHEHMSt rpacuyeckm M YTOUYHWUTb OOMH W3 HUX MTEPALMOHHBIMW MEeToAaMu
(MeToaoM OeneHvst oTpeska rnornonam, MeToaom HbloToHa, MeTOAO0M MPOCTO UTepaLmn) C TOYHOCTbIO
0,01: x34x—-2=0

PewwnTb 3agayvy Kowmn metogamn dnnepa, moanduumpoBaHHbIM MeETOAOM U MeTodom PyHre-KyTTbl Ha

3apaHHoM otpeske: V' = x(y° +1),[1,3]

O.WN. Mengenees B Tpyae «OCHOBbI XMUW» NMPUBOAUT OaHHble PACTBOPUMOCTM y HaTPUEBOM

cenunTpsl NaN 03 Ha 100 r BoAbl B 3aBUCMMOCTHM OT TemnepaTypbl t0:

t0 0 4 10 15 21 29 35 51 68

Vi 66,7 71,0 76,3 80,6 85,7 92,9 99,4 113,6 125,1

CooTBeTCTBYIOWAA 3aBUCUMOCTb MOXeT OblTb npeAcTaBneHa NMHENHoW  yHKUMEn
y=kt+b.

TpebyeTcsa HaWTU annpoKCUMKpPYLOLLYIO (Mpubnmxaemyto) yHKUUIO B NPeANONoXeHN1, YTO OHa
ABNAETCA JIMHENHOMN.




