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1. IlosicHUTEILHASA 3aINCKA
1.1 Heap u 3aaa4m TUCUUILIIMHBI

Lesb AMCIUIUIAHBL - POPMUPOBAHHUE Y CTYJCHTOB TCOPETHUCCKUX 3HAHUH U MPAKTHUCCKUX HABBIKOB B
00J1aCTH YUCIIEHHBIX METOIOB.
3amaun JUCHHUILIMHGI
® JIeMOHCTpalus OONUX IOAXO0J0B, HCIIOJb3YEMbIX B Pa3JIMYHBIX UYHUCICHHBIX METOJaX, HX
000CHOBAHNE U aHAJIN3,
® U3yUYCHHE PUEMOB BBIYMCIICHUI U IPOTPAMMHUPOBAHKS B CHCTEME KOMITBIOTEPHOM aireOphl.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqem/m mo JTMCUUMIIJIMHE, COOTHECCHHBIX C

HHAUKATOPAMH JOCTUKCHUA KOMIIeTeHI Uil

KomMmnerenuus
(K01 1 HAaMEHOBaHUE)

HNuaukaropsl
KOMIIETEeHI NI
(Ko 1 HAUMEHOBAHUE)

Pe3yabTaTsl 00yyeHus

IIK-1 Cnocoben
pa3pabaThIBaTh arOPUTMbI
00paboTkK HH(pOPMAIIUH C
HCIIOIb30BAaHNEM
COBpPEMEHHBIX
MATEMATHUYCCKUX METOJ0B

[IK-1.1. 3naer Teopernyeckne
OCHOBBI TTOCTPOCHUS
AITOPUTMOB 00pabOTKH
nH(popmaruy;

IIK-1.2. YMmeeT onuchBaTh
AJITOPUTMBI 00pabOTKH
nHpOPMAITUH C
HCIIONTb30BaHUEM
COBPEMEHHBIX
MaTeMaTHYECKUX METOJIOB;
[IK-1.3. meet
MPAKTUYECKUI OTIBIT
pa3paboTKH aJTOPUTMOB
00paboTku HHPOPMAITUH C
HCIIOITb30BaHUEM
COBpPEMEHHBIX
MaTeMaTHYECKIX METOOB.

3HaTh:

CHoCOOBI arMmpOKCUMAUU (PYHKIIHA;
METOJbI YHUCJICHHOI'O PCIICHUA
YpPaBHEHUH U CHUCTEM;

METOJbI IOCTPOCHHUA KBaAPaTYPHBIX
dbopmyst u GopMyIT YHCIESHHOTO
nuddepeHIInpOBaHus.

YMmersb:

MPUMEHSTH METOIBI
MaTEeMaTHYECKOTO aHAJN3a, JIOTHKH
W MOJICIIMPOBAHMSI, TEOPETUIECKOTO
U SKCIIEPUMEHTAILHOTO
UCCIIeIOBaHUs B HH()OPMATHKE H
TYMaHHTapHBIX HAYKaX;

BBIOMPATH () (PEKTHUBHBIN METOT IS
YHCIICHHOTO PEIICHHS 331,
BO3HHKAOIIVX MPH aHAITU3E
MaTeMaTHYECKHX MOJICIICH;
CO3/IaBaTh MPOTrPAMMBI,
peau3yronye BHIOPAaHHBIH METO/I.
Bnaners:

COBPEMEHHBIMH HHPOPMAITHOHHBIMH
TEXHOJIOTUSMH H yIIPABISAThH
UHpOpMAIHEl C HCIOIb30BAaHHEM
MPUKIATHBIX IPOTPaMM;

HaBBIKAMH BBITIOHEHUS
BBIUUCIICHUH, HATIMCAHUS U OTJIAJKH
MPOrpaMM B CUCTEME
KOMITBIOTEPHOU areOphi.

[IK-2. Criocoben
MPEACTABIIATH PE3yIIbTATHI
HCCIIeIOBaHUH U pa3paboTOK
B (hopMax OTYETOB,
pedepaToB, myOIHKaIUi 1
MyOIMYHBIX 00CYK/ISHHI

[IK-2.1. 3naeT cranaapTsl U
JIOKaJIbHbIE HOPMAaTHBBI
MIPEACTaBIICHHUS PE3YJIbTATOB
HCCIICIOBaHMA B OTUETaX,
pedeparax, myOIMKaIMIX U
Mpe3eHTaLHsAX;

[IK-2.2. Ymeer opopmiate
COO00IIEHHS O pe3ynbTaTax

3HaTk:

TEXHUYECKHE, TIPOrpaMMHbIe
CPEJICTBA U S3BIKH
MPOrpaMMUPOBAHUS [T Pa3paboTKu
aJTOPUTMOB U TIPOTrpaMm B 001acTH
WHTEIUICKTYaIBHOTO aHaJIH3a
JTAHHBIX, MHTEJUIEKTYJIBHBIX U
WH(OPMAITMOHHBIX CHCTEM.




HUCCIIEJOBAHUN B BUJIE
OTYETOB, pedepaTos,
Hay4yHBIX CTaTell U
NIpe3EHTaL U]

[IK-2.3. Imeet
IIPAKTUYECKUIN OIBIT
MpeACTaBIECHUS pe3yabTaTOB
Hay4YHBIX HCCIIEOBAaHUN B
BHUJIE OTYETOB, pedepaTos,
Hay4HBIX CTaTel U
IIpe3eHTanui.

YMers:

HCIIONIb30BaTh JOKYMEHTAIUIO K
MPOrpaMMHBIM CHCTEMaM |
CTaHJapTaM B 00JacTu
MPOrpaMMUPOBAHHUS U
WH(OPMAITUOHHBIX CHCTEM B
MPaKTUYECKOUN AESITENbHOCTH;
oopMIIATE COOOIIICHUS O
pe3yabpTaTax UCCIEAOBAaHUI B BUIE
OTUYETOB U IIPE3ECHTALMIM.

Bnaners:

MIACbMEHHOM M YCTHOW pedblo Ha
rOCy/ITapCTBEHHOM S3BIKE U
HEO0OXOTMMBIMU 3HAHHSIMH BTOPOT'O
SI3BIKA;

COBPEMEHHBIMHU UH(OPMAIIMOHHBIMHU
TEXHOJIOTUSIMU U YIPABIIATH
nH(OpMAITUEH C UCIIOJIb30BAHUEM
MPUKIIAAHBIX IPOTPaMM JETTOBOU
cephl 1eATEIbHOCTH;
WCIIOJIH30BATh CETEBBIE
KOMITBIOTEPHBIE TEXHOJIIOTHH U 0a3bI
JIAaHHBIX B CBOEW MPEIMETHON
obacru;

WCITOJIB30BATh TAKETHI TPUKIIATHBIX
MPOrpamMMm JJIsl BU3yaau3aluu
pEe3yIAbTATOB MCCIIEIOBAHU.

IK-4. Cniocoben
pa3pabaThIBaTh,
MOJICpHU3UPOBATH
MPUMEHSTh CHCTEMBI,
HCIIONB3YIOIIHE CPeAcTBa 6a3
JAHHBIX U JIMHTBUCTHYECKOTO
obecriedeHms

I1K-4.1. 3HaeT TeopeTndecKue
OCHOBBI pa3paboTku Oa3
TAHHBIX U CUCTEMY
TpeOOBaHMIA, TPEABIBIIEMBIX
K JIUHTBUCTHYECKOMY
00eCIIeueHuIo;

[1K-4.2. YMmeeT npuMeHITh
COBpPEMEHHBIE CHCTEMBI
yIpaBieHHus 0azaMu TaHHBIX
JUTS TIPaKTHYeCcKoi paboThI 1Mo
CO3JIaHUIO U HCIIOIb30BAHUIO
0a3 TaHHBIX B pa3HBIX
MIPEIMETHBIX 001aCTAX;
[IK-4.3. YMmeeT ucnonp30BaTh
JTUHTBUCTUIECKOE
obecrieueHne
MH(OPMAITMOHHBIX CHCTEM;
[IK-4.4 Nmeer npakTUyecKui
OITBIT pa3paboTKH,
MOJIEPHU3AINH U
WCIIONB30BaHMS 0a3 TaHHBIX,
a TaK)Ke UCTIOIh30BAHUS
JTUHTBUCTUYECKOTO
obecrieueHus
MH()OPMAITMOHHBIX CHCTEM.

3HaTh:!

OCHOBHBI€ IIPUHIIMIIBI IOCTPOEHUS
PESILMOHHBIX 0a3 JaHHBIX.
YMers:

CO3/1aBaTh U BECTH 0a3bl JAHHBIX
CPEACTBAMH CHUCTEMBI YIPABICHUS
0azaMu JaHHBIX;

HCIIOJIb30BATh TE3AYPYCH, CIIOBAPU
Y OHTOJIOTMH B MH(QOPMAIIMOHHBIX
CHCTEMaX.

Bragers:

CpEACTBaMHU yIpaBlieHHs 0a3bl
JaHHBIX IS CO3JaHUS U
MomuUKauy cxeM 0a3 TaHHbIX;
MHCTPYMEHTaMH pa3paboTKu
KOMITBIOTEPHBIX OHTOJIOTUH U
uHTep(eiicoB HHHOPMAITMOHHBIX
CHCTEM.

[1K-9. CnocobeH npuMeHsITh
METO/Ibl aHAJIN3a BAPUAHTOB,
pa3paboTKH U OUCKA
KOMITPOMHCCHBIX PELIeHUI

[IK-9.1. 3naer Teoperuyeckue
OCHOBBI METO/IOB
ONTUMHU3ALUH;

[IK-9.2. YMmeer npumMeHATH
METO/bI IOUCKA

3HAaTh:

MaTeMaTHYEeCKHE METOIbI B 3aJja9axX
MOJEIUPOBAHUS IPOLIECCOB;
METO/Ibl UCCIICAOBAHUS (DYHKIMHA U
pelieHust 3aJa4 ONTUMHU3ALIUY;




OIITHUMAaJIbHBIX pCIHCHI/Iﬁ B HCTOYHHKH HOFpeHIHOCTeﬁ
HpaKTI/I‘IeCKOﬁ JCATCIIbHOCTH, BBIYKCIICHUH B CIIOCOOBI

[IK-9.3. Imeet YMEHBIICHUS TIOIPEIIHOCTEN.
NPAKTUYECKUN OIBIT y4acTus | YMETh:

B @HAJIN3€ MIPEUMYILECTB U OCBaMBaTh CAMOCTOATENBHO

PHUCKOB BOBMOXKHBIX PEILIEHUH | KOMIIBIOTEPHBIE CUCTEMBI U A3BIKU

C HCIOJIb30BaHUEM MIpOrpaMMHUpPOBaHUS;
MaTeMaTUYECKUX METOJIOB. BBIOMPATH 3 PEKTUBHBIA METOT LIS

YUCJICHHOT'O PEIlICHUs 3a/1a4,
BO3HUKAIOIIUX TP aHAJIH3E
MaTeMaTHUYECCKUX MOJICIICH;
CO3/1aBaTh MPOrPaMMBI,
peanu3yrolire BEIOPaHHBIN METO/I.
Bnaners:

OCHOBHBIMU MAaTEMATUYCCKNMHU
METOAAaMU aHaJIn3a U OIITUMHU3AIIUN
SKOHOMHMYECKHUX 3a/1aY.

1.3. MecTO IUCUMIIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM POrpaMMbl

JuctumminHa «BeraucIuTeIbHass MATEeMaTHKa» OTHOCHTCS K 4acTH, GOpMHUpPYyeMOl yIaCTHHKaAMHU
00pa3zoBaTeNbHBIX OTHOIICHUH, O10Ka AucHuunH b1 yaeGHOTO TI71aHAa.

JIy1s1 OCBOEHUS TUCIIMIUIMHBI HEOOXOJMMBI 3HAHMSI, YMEHHSI U BIIaICHHS, C(OOPMUPOBAHHBIE B XOJIE
M3Y4YEHUS CICAYIOIINX NUCIHUIUIMH W TPOXOXKIEHHUS MPAKTHK: MAaTEeMaTHYECKUN aHamu3, anreopa,
muddepeHnranpHbIe YpaBHEHHS U UX TIPUJIOKEHUS, a TakKe nH(popMaTHka.

B pe3ynbrare ocBOEHUS TUCIUIUIMHBI POPMUPYIOTCS 3HAHUS, YMEHUS U BIIaICHUsI, HEOOXOIUMBbIe
JUTST U3YYCHHs CICAYIOMUX UCIUIUIMH W TPOXOXKJECHUS TPAKTHK: T€HETUYECKHUE alTOPUTMBI U
HEUPOCETH, BBEJICHHE B POOOTOTEXHUKY.

2. CTPYKTYpa AMCUMILIMHBI
OO6mast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 akameMuyecKkux 4acosB.

CTpyKTypa IMCUUIJIMHBI 11 04HOH GopMbI 00yUeHM st

O6beM nauCHUIUIMHBI B (OpME KOHTAaKTHOM paboThl oOydarouuxcs C MeJaroruyecKuMu
paboTHUKaMU | (MJIK) TUIAMH, TIPUBIIEKaEMbIMH K peann3aiiy 00pa3oBaTeIbHOM MPOrpaMMBbl Ha HHBIX
YCIOBUSIX, IIPH MPOBEICHUN YUEOHBIX 3aHATHH:

Cemectp | Tun yueOHBIX 3aHATHIA KonunuecTBo
4acoB
5 Jlexnn 8
[IpakTnueckue 3aHATHS 34
Bcero: 42

O6beM aucuUIIUHBL (MOy 1) B hopMe CaMOCTOSTENbHON paboThl 00YYaIOIIUXCSI COCTABISAET
66 akameMHYEeCKUX YacOB.

! Ipu peanuzannu 00pa30BaTEIBHON MPOrPaMMBbl HA OYHO-3a09HOM U 3a04HOM (hopMax 0OyueHwHs1, TAOIHIA COCTABIISICTCS TS

KaXI0U (hOPMEL.



3. Coep:kanue JUCHHILTHHBI

HaumenoBaHue pa3zjaesia
AMCUUIINHBI

Conepxanue

BrrunciuTenbHbIN SKCIEPUMEHT U
CUCTEMBI KOMIIBIOTEPHOMN
MaTeMaTUKHU

1.1 MaremaTuueckas MOJIENb, YACICHHBIH METOI,
BBIYUCIICHHS. UNCIIEHHBIE PacueThl U CUMBOJIbHbBIC
(ananuTHYeckue) BeIUKUCICHUS. Bumbl
IIOTPEUIHOCTEM.

['padpl BEIUMCTUTENBHBIX TPOLIECCOB.

1.2 CuctemMbl CUMBOJIBHBIX BBIUUCIICHUH.
WNurepdeiic cuctempl Mathematica, siapo cucteMsl 1
nakeTsl pacmiupeHui. CTpykTypa JOKyMEHTa,
pabota c siuelikamu. OCHOBHBIE THUIIbI IAHHBIX U
00beKTOB. ['padmyeckre BO3MOKHOCTH CHCTEMBI.

O YHKINOHAJIBHBIN U IPOLEAYPHBIA CTHIIN
nporpaMMupoBaHus B cucreMe Mathematica.
[IpumeHeHne cucTeM KOMITBIOTEPHON MAaTeMaTUKHU
JUIS pelIeHUs 3a/1a4 MaTeMaTHYeCKOro aHalu3a u
anreOpsl.

Anmpoxkcumanust GyHKITUN

2.1 Crenennsie psaasl. [TonmmHOMBI YeObImIeBa.
[ToBbITIICHHE TOYHOCTH ANMPOKCUMAITHH (DYHKITHH.

2.2 IlonuHoMuanbsHast HHTEpHoAIMA. Meton
Jlarpanxa. Meron crijaiiHOB.

2.3 PanmoHanpHbIe MPUOIKEHHS M HEMPEPHIBHBIC
Ipo0wu.

[Tpumenenue rpaduKoB /Ui aHAIM3a 3aBUCUMOCTEN
B cucteme Mathematica.

UucneHHoe penieHne ypaBHEeHU !

3.1 Ilouck KopHE# ypaBHEHUS UTEPAITUOHHBIMU
METO/IaMH, HaXOXKJICHHE HaYaJIbHOTO MPUOIHNKEHUS.
Merox Oucekuy.

3.2 Meto mocie0BaTeNIbHBIX MPUOIKCHHH,
JOCTATOYHBIE YCIOBUS CXOAMMOCTH METOJA.

3.3 Metoa Herotona. CpaBHEHHE METOJIOB.
ABTOMaTU3MPOBAHHOE HAMMCAHUE CYNEPIIO3ULINN
¢ynkiuii B cucreme Mathematica.

YucnaenHoe HHTCI'PUPOBAHUC

4.1 IlpaBuno Tpanenuil. OmubKka orpaHUYEHUS IS
Meroza Tpaneunid. Metoa CumicoHa.
Ksanparypusie ¢popmynsl Herorona — Koreca.

4.2 Merop I'aycca.
Meto Monre-Kapiio. CpaBHEHHE METOJIOB.

Pazaen MOKET OBITh NPEACTABJICH KaK B TEKCTOBOM q)OpMC, TaK U B Ta6J'II/III€




5 | UucneHHoOe peleHre CuCTeEM
JMHEWHBIX alreOpandecKux
YpaBHEHUI

5.1 Meron uckimrouenus I'aycca, yrouneHue
pemenus. UtepannonHsie MeTo b1, MeTo ['aycca —
3eitnens. CpaBHEHUE METOJIOB.

6 | Merobl onrTUMU3ALUA

6.1 IlocranoBka 3agaun. OgHOMEpHAS
OIITUMMH3ALI M. MHOI‘OMGpHBIC 3aJadyy OoIITUMHU3alU.
3a/1auy ¢ OrpaHUYEHUSIMU.

7 | Yucnennoe pemieHue
T hepeHInanbHbIX YpaBHEHUH

7.1 Yucnennoe nuddepeHpoBanme, KOHEUHbIE
pa3HOCTH.

OO6bIkHOBEHHBIE U (DhepeHIIaTbHbIE YPaBHEHUS.
[Tops 0K YHCIIEHHOTO METOA.

7.2 Metons! Pynre — Kyrra. Metopl mporsosa u
Koppekunu. CpaBHEHUE METOJIOB.
YpaBHEHHsI C YaCTHBIMU IPOU3BOIHBIMHU.

4, O6pa3oBaTebHbIE TEXHOJIOTMH"

No -
Buowl yueonoii Nudopmaunonnbie u
n/ | Haumenoeanue pazoena
n paoomul o0pa3oBaTe/ibHbIE TEXHOJIOTHH
1 2 3 5
1 | BerauciurenpHbIi Jlexknus 1. BBonas nexumsa-0ecena.
SKCHEPUMEHT U CUCTEMBbI
KOMITBIOTEPHOM [IpakTyeckoe [IpakTrueckas padora.
MaTeMaTHKU 3anstue 1.
[IpakTyeckoe [IpakTrueckas padora.
3aHATHE 2.
2 | Annpokcumanus Gyakuuii | Jlekmus 2 [IpobGneMHast IeKIusl.
[IpakTuueckoe [TpakTrueckas paboTa.
3aHATHe 3.
[IpakTuueckoe [TpakTrueckas paboTa.
3aHAaTHe 4.
[IpakTuueckoe [TpakTrueckas paboTa.
3aHATHE S.

3

Ne301).

B pazzene yka3bIBatoTcsi 00pa3oBaTelIbHbIE TEXHOJIOTHH, HCIIONB3yeMBbIe TIPH PeaIM3allii Pa3INuHbIX BUIOB yUeOHBIX 3aHATHI
Ui Hanbomnee 3(h(EeKTUBHOTO OCBOSHHUS TUCHHUILIMHEL. [Ipy mpoBeneHNN ydeOHBIX 3aHATHI 00ecrieunBaeTCsl Pa3BUTHE Y 00YJAIOIIHXCS
HaBBIKOB KOMaH/THOH paOOThI, MEXIIMYHOCTHON KOMMYHUKALIMH, TIPUHATHUS PELICHUH, JINIEPCKUX KayecTB (BKII0Yast TPU HEOOXOAUMOCTH
MPOBEJICHUE MHTEPAKTHBHBIX JICKIH, IPYIIIIOBBIX JTHUCKYCCHIl, POJICBBIX UI'D, TPEHUHIOB, AHAJIM3 CUTYALMi U UMUTAIMOHHBIX MOJEJICH,
NpenoiaBaHue TUCHUILIUH (Modyietl) B (OpMe KYpCOB, COCTABICHHBIX HAa OCHOBE PE3yJIbTATOB HAayYHBIX HCCICAOBaHHUM, B TOM YHCIE C
y4€TOM PEerHOHAIBHBIX 0COOEHHOCTEH MPOECCHOHAIBHOM IeATEIbHOCTH BBIITYCKHUKOB M OTpeOHOCTEH paboronareneii (m.34. Tpuka3




CamocrositensHas | Pabora ¢ mHTepHET-pecypcamu.
pabota KoHcynpTHpoBaHue nocpeacTsoM
AJIEKTPOHHOM MOYTHI.
YucnenHoe peuieHue Jlexuus 3 Teopernueckas JIeKIus.
ypaBHEHUI
[IpakTrnueckoe [IpakTuueckas padoTa.
3aHsTHe 6.
[IpakTnueckoe [IpakTuueckas padoTa.
3aHATHE 7.
[IpakTnueckoe [IpakTuueckas padoTa.
3aHsTHE 8.
CamocrosrensHas | Pabota ¢ HHTEpHET-pecypcamu.
pabora KoHncynpTupoBanue u npuém
JIOMAITHUX 33/IaHUH TIOCPEICTBOM
3JIEKTPOHHOM NMOYTHI TeopeTnueckast
JICKIHSL.
Yucnennoe [IpakTrnueckoe [IpakTrueckas padoTa.
WHTETPUPOBAHUE 3aHsATHE 9.
[IpakTrnueckoe [IpakTrueckas padoTa.
3ansTue 10.
CamocrosrensHas | PaboTa ¢ HHTepHET-pecypcami.
pabora KoHncynbpTHpoBanue u npuém
JOMAIIIHUX 3aJJaHUuH TIOCPEICTBOM
3JIEKTPOHHOM MOYTHI
YucneHHoe penieHue Jlexknusa 4 Teopernueckas JeKIuUs.
CUCTEM JIMHEHHBIX
anredpanvyecKux [TpakTrueckoe [TpaxkTuueckas paboTa.
ypaBHEHUM 3aHsarue 11.
[IpakTyeckoe [IpakTrueckas padora.
3aHsTue 12.
CamocrosarensHas | PaGoTta ¢ uHTEpHET-pecypcamu.
paboTa KoncynpTupoBanue u npuém
JOMAIIIHUX 3aJIaHUH TIOCPEICTBOM
AJIEKTPOHHOM MOYTHI
Metoasl ONTUMHU3ALIIT [IpakTuueckoe [IpakTuueckas pabora.
3ansTue 13.
[IpakTuueckoe [IpakTuueckas pabora.
3aHsTue 14.
CamocrosarensHas | PaboTta ¢ HHTepHET-pecypcamu.
pabora KoncynbTupoBanue u npuém

JOMAaITHUX 3aJaHui MoCcpeaACTBOM
3J'ICKTpOHHOI71 TIOYTHI




7 | UucneHHoe pelieHue Jlexuus 5 Teopernueckas JIeKIus.

mddepeHnnanbHbIX

YpaBHEHUI [IpakTueckoe [IpakTuyeckas padora.
3aHsTue 15.
[IpakTuueckoe KonTtponsnas pabdora.
3ansTue 16.

CamocrosrenbHas | PaboTta ¢ uHTEpHET-pecypcamu.
pabora KoncynpTupoBanue u npuém
JOMalIlHUX BaILaHI/Iﬁ MoCpcaACTBOM
AJIEKTPOHHOM MOYTHI

B nepwon BpeMEHHOTO TMPUOCTAHOBJICHHS TMOCEHICHUS OOYJArONIUMHUCA TIOMEIICHUH W
tepputopuu PI'TY st opranuzamnum yueOHOTO mpoiiecca ¢ MPUMEHEHHEM AJIEKTPOHHOTO 00y4YeHus 1
JTUCTAHIIMOHHBIX  O00pa30BaTEIbHBIX TEXHOJOTMH MOTYT OBITh  HCIOJIB30BaHBI  CJIEIYIOIINE
00pa3oBaTeNIbHbIE TEXHOJOTHHU:

— BUJICO-JICKIIUH;

— OHJIAWH-JIEKIIUU B PEKUME PEATHbHOTO BPEMEHU;

— DJIICKTPOHHBIC YUCOHUKH, yUeOHBIC TIOCOOMS, HAyYHbIE W3IaHUsI B QJICKTPOHHOM BHJIC U JIOCTYII
K HHBIM 2JIEKTPOHHBIM 00pa30BaTEIHLHBIM pECypcaM;

— CHCTEMBI JIJI 3JIEKTPOHHOTO TECTUPOBAHUS,

— KOHCYJIBTAIIUU C UCTOJIb30BAHUEM TEJIEKOMMYHUKAIMOHHBIX CPEJICTB.

5. OneHKa NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs

5.1 Cucrema oneHuBaHus’

dopmMa KOHTPOJIS Makc. KoJIM4ecTBO
0aJ110B
3a oany Bcero
padory
Tekymuii KOHTPOJIb:
® omnpoc 5 6annos 5 GamioB
e ;0M. 3aganue (Tembl 1—3) 5 6amios 10 6ammoB
® KOHTp. pabota (Tembl 1—3) 10 6amioB 10 6ammoB
® mpakT. paboThl (TeMbI 2—6) 5 6amnos 25 GamioB
® KOHTp. pabota (TeMbl 4—7) 10 6amioB 10 6amtoB
[IpomexyTouHas aTTectanus (3a4eT ¢ 40 GannoB
OIICHKOM)
Htoro 3a cemecTp (AUCLUIITUHY) 100
6amioB

[ToyueHHBIN COBOKYIHBIN Pe3ylIbTaT KOHBEPTUPYETCS B TPAAUIIMOHHYIO IIIKATY OILIEHOK U B
kany oneHok EBporelickoit cucreMsl nepeHoca u HakorieHus: kpeautoB (European Credit Transfer
System; nanee — ECTS) B cooTBeTCTBUU C TaOIHIICH:

4 CucremMa OIEHHMBAHMS BBICTPAMBACTCS B COOTBETCTBHM C Y4EOHBIM IUIAHOM, I/I€ ONpPEETeHb (POPMBI MIPOMEKYTOUHON

aTrecraiuu (3a4€1/3a4€T ¢ OLEHKOM/IK3aMeH), i CTPYKTYPOU TUCIUIUINHEI, TJe OMpeaeIeHbl (POPMbI TEKYIIIEr0 KOHTPOIIS. Y Ka3bIBaeTCs
pacnpenenenre 6aIoB 1Mo GopmMaM TEKyIIEro KOHTPOIS U MIPOMEKYTOUHOM aTTeCTallH, CPOKH OTIETHOCTH.



[MIxana
100-6amnpHast mkana | TpaaumoHHas IIKana ECTS
95— 100 A
83 94 OTJIIMYHO B
68 — 82 XOPOIIIO 324TEHO C
56 — 67 D
50 55 YIOBJIETBOPUTEIBHO £
20— 49 FX
0_19 HEYIIOBJICTBOPUTEIHHO HE 3a4TCHO F

5.2 KpuTepnu BbICTABJICHUS OLCHKH 11O JUCIHHUITIJIMHE

Bananl/

Ml kana
ECTS

Ouenka no
MACHUTIIINHE

Kpurtepun oneHky pe3yJIbTaTOB 00y4eHHUs M0 AUCHUILINHE

100-83/
A,B

OTJINYHO/
3a4TEHO

BricTaBmsiercs: 00ydaromeMycs, eciii OH TITyOOKO U MPOYHO YCBOWI TEOPETHUSCKUN 1
HPAaKTUYECKUH MaTepHall, MOXeT IPOJEMOHCTPUPOBATE 3TO Ha 3aHATHSIX U B X0/
IPOMEXKYTOYHON aTTEeCTallUu.

OOyuaromnuiics: HCYEPIBIBAIOLIE U JIOTHIECKU CTPOHHO M3JIaraeT y4eOHbIH MaTepHall,
yMeeT YBS3bIBaTh TEOPHUIO C IPAKTHUKOM, CIIPABIISIETCS C PELICHHEM 33124
npodecCHOHAIbHOM HAPABICHHOCTH BBICOKOI'O YPOBHSI CJI0KHOCTH, PABUIBHO
00OCHOBBIBAET MPHUHSTHIC PEIICHHUSI.

CB00OZIHO OpHEHTHPYETCS B yueOHOM 1 POeCCHOHATTBHOM JIUTEpaType.

OueHka 1o AUCLUILUINHE BBICTABIIAIOTCA 00y4alomeMycs ¢ Y4ETOM pe3yJIbTaToOB
TEKYILIEH U IPOMEXYTOUYHOUN aTTECTALMH.

Komnerenuny, 3akperiéHnble 3a JUCLUIUTMHON, COPMHUPOBAHBI HA YPOBHE —
«BBICOKHI».

82-68/

XOpo1Io/
3a4TEHO

BeicraBinsiercst o0y4aroiemycsi, €Ciid OH 3HAET TEOPETUUECKUN U MTPAKTHYECKUI
MaTepuall, FpPaMOTHO U 110 CYILECTBY U3/1araeT €ro Ha 3aHATHAX U B XOfIe
MPOMEKYTOYHOM aTTecTalliu, He JIOIYCKasl CyIIeCTBEHHbIX HETOUHOCTEH.
OOyyaromuiics MpaBUIIbHO IPUMEHSET TEOPETHUECKUE MTOTO0KEHH IIPH PELICHUH
MPaKTHYECKUX 3a/1a4d NPOo(eCCHOHAIBHOW HAIPaBJICHHOCTH Pa3HOTO YPOBHS
CIIOKHOCTH, BJaJIe€T HEOOXOAUMBIMH [UISl 3TOTO HABBIKAMM U MPUEMaMH.
JloctaTouHO XOpOIIO OPUEHTHPYETCs B y4eOHOI U MpodecCHOHAIBHOI IUTepaType.
OtmeHka 10 AUCHUIUIMHE BBICTABIISIOTCS 00yJarOIEMYCs C yUETOM pe3yIbTaToB
TEKYIIEeH U IPOMEXYTOUYHOUN aTTECTALMH.

Komnerenuuny, 3akperéHnble 3a JUCLUILUTMHON, C(OPMHUPOBAHBI HA YPOBHE —
«XOpOLLUN».

67-50/
D,E

YIOBIIETBO-
puTeabHO/
3a4YTCHO

BeicTaBnsiercst o0yJaroiemMycsi, €Ciii OH 3HAaeT Ha 0a30BOM YPOBHE TCOPETHUECKUH U
MIPAaKTHYECKUI MaTepHal, A0ITyCKAeT OTAEIbHBIC OMINOKH IIPH €0 U3JI0KEHUH Ha
3aHATHAX U B XOJI€ TPOMEXYTOUHOM aTTECTALH.

OOy4JaroIuiiCcst UCTIBITHIBAET OIPEACIEHHbIE 3aTPYJHEHHS B IPUMEHEHUH
TEOPETUIECKUX TOJIOKEHUH IIPU PEIIeHNH MTPAKTHYECKUX 3aa4 NMPOeCCHOHATbHON
HaIpaBJICHHOCTH CTaHIAPTHOTO YPOBHS CIIOKHOCTH, BIIa/Ie€T HEOOXOAMMBIMU TS
3TOro 6a30BBIMH HaBBIKAMU M MPUEMAMH.

JleMOHCTpHPYET TOCTATOYHBIA YPOBEHb 3HAHUS YIeOHOM JUTEPaTypHI IO TUCIUILIIHE.
OtmeHka 10 ANCHUIUIMHE BBICTABILSIFOTCS 00yJarOIIEMyCs C YUETOM Pe3yabTaTOB
TEKYIIEH U MPOMEKYTOUYHOUN aTTECTALMH.

Komnerennmu, 3akpersiéHHbIe 3a AUCIUIDINHOMN, ¢(hOPMUPOBAHEI HA YPOBHE —
«JIOCTATOYHBII».

49-0/
F,FX

HEY/IOBJIET-
BOPUTENILHO/
HE 3a4YTEHO

BeicTaBnsiercst o0ydaroremycsi, €l OH He 3HAaeT Ha 6a30BOM YPOBHE TEOPETHUECKUI
Y TIPaKTUYECKUI MaTepuall, JOIyCKaeT rpyOble ONTHOKH IIPU €T0 M3JI0KEHIH Ha
3aHATUAX U B XOJ€E IPOMEKYTOUHON aTTECTALIUN.

OOy4JaroImuiicst NCTIBITHIBAET CEPHE3HBIC 3aTPYAHEHNUS B IPUMEHEHHN TEOPETHYECKUX
TIOJIOKEHHH TIPH PEIISHUHN TPAKTUIECKHX 3a/1a4 IPo(hecCHOHATBLHOM HApaBIeHHOCTH
CTaH/IapPTHOT'O YPOBHSI CIIOKHOCTH, HE BJIAZEET HEOOXOMMBIMH JJIsl 3TOTO HABBIKAMH H
pUEMaMHU.

JleMoHCTpHpyeT ¢pparMeHTapHbIe 3HAHHS YIeOHOM INTEPATypPHI 10 AUCIUIUINHE.




Bamasl/ | Ouenka oo Kputepuu onieHku pe3yjJbTaToB 00y4eHUs MO JUCHUILINHE

Ilxkana | AucCHMILVINHE
ECTS

OuieHKa M0 TUCIUILIHHE BHICTABILIFOTCS 00YJAOIEMYCs ¢ YIETOM pe3ylIbTaTOB
TEKYIEeH M POMEXKYTOYHOMN aTTECTALINH.

KoMneTreHInu Ha ypOBHE «I0CTATOYHBINY, 3aKPEIUIEHHBIC 32 TUCIUIUTUHOM, He
cOpMHUpOBaHBI.

5.3 OueHouyHble cpeacTBa (MaTepuasbl) /sl TeKYyIIero KOHTPOJS YCHeBaeMOCTH,
IPOMEsKYTOUHOI aTTecTANMH 00yYAIOIMXCS N0 JUCIHILIHHE®

5.3.1. OGpa3iibl 3aJaHUM TSI CAMOCTOSATEILHOTO BBITIOJIHEHUS

1. Ilycte umcio X okpyrieHo, . M300pa3uth rpad BBIYMCIUTENBHOTO MPOIECCa U BBIBECTU
BBIPA)KEHUE /1711 MAKCUMAJIbHO BO3MOKHOM OIMIMOKH. .

2. Haiitu nepsbie mecth k03 duineHToB paznoxenust GyHKpH f(X) B psa 1Mo mommHOMaM
YeOpimiena. .

3. Haiitn k03 HUIIHEHTHI paroHATBHOTO TPHOIIKeHUs. Mcomp3ys morydeHHyo GopMyiTy,
BBIYMCIUTH 3HaUeHHe QyHKIMH npu X=0.2, CpaBHUTH HaliICHHOE 3HAYEHHE C TOUHBIM.

4. Haiitu k03(pPUIIMEHTH! KBaJAPAaTHOTO TPEXWIeHa, rpa@uK KOTOPOTO MPOXOJUT Yepe3 TOUKU
(0, 1), (1,3)u (3, -1).

5.3.2. OGpa31ibl 3aaHu# 11 KOHTPOJIBHBIX paboT
KonTpoabHast padora Ne 1

Bapuanm 1

1. IlycTh moOXUTEIBHBIC YKCHIA @ U b OKpyTIIeHBI. M300pa3uTh rpad BRIYUCIUTEIHHOTO MTpoIiecca
Y BBIBECTH BBIPOKECHHUE JJII MAaKCUMAIbHO BO3MOKHOU omnOku. y=a (b+1/b)..

2. Haiitn mepBbie 1mecTh Kod(hUIMEHTOB pa3znoxkeHus (QpyHKuU f(X) B psAa MO MOJTUHOMAM
UYeobimeBa. CpaBHUTDH pas3jiokeHue ¢ psaoMm Teimopa B okpectHocTH 0, onpeaenuB ommoOKy B
toukax 0.3 u 1. .

3. Haiitn ko3duimenTsl paroHaIbHOTO NpUOMIKeHH. Vcronb3ys MoydeHHYI (hopmydy,
BBIYMCIUTH 3HaUeHHe QyHKIUHU npu Xx=0.2, cpaBHUTH HalIEHHOE 3HAYEHHE C MMOJyYEHHBIM IIPU
WCII0JIb30BAHNU BCTPOEHHBIX QyHKIMN cucTteMbl Mathematica.

4. TlocTpouTh HHTEPIOJSIITUOHHBINA TTOJMHOM T GYHKIMHU f(X) 1 BeraucauTh 3HaueHue f(0.5).

X -1 0 1 2
f(x -0.5 -0.5 0.5 5.5
)
5. Bommcare  urepanuoHHyr0  Qopmyny, — 0OecHeuMBaIOUIy0  CXOJUMOCTh  METoja

HocJe10BaTeIbHbIX MPUOIKeHU. BbiOpaTh HavanpHOE NpUOIKEHUE, J0KA3aTh CXOJUMOCTb.
Hcnonb3ys BcTpoeHnyto ¢pynkmuio NestList cucrembl Mathematica HaiiTu pelieHue ypaBHEHUS,
3anucarhb MepBble 5 BHIYUCICHHBIX TPUOIKEHUIL. .

KonTpoabHnas padora Ne 2

Bapuanm 1
1. Oynkuus y(X) IpUHUMAET CIeAYIOLUe 3HAUYCHHS
' x | -1 | 05[]0 Jos5 |1 |15 ] 2 | 25 | 3 |

5 [TpuBoAsATCS MPUMEPHI OLEHOYHBIX CPEJICTB B COOTBETCTBUH CO CTPYKTYPOH AWCIUIUIMHBI U CHCTEMON KOHTPOJISI: BAPHAHTEHI

TECTOB, TEMATHKa MHCBMEHHBIX paboT, MPUMEpPh! YK3aMEHAI[MOHHBIX OMJIETOB, THUIOBBIC 3aJaul, KeHCHl U T.N. OIEHOYHBIMU CPEACTBA
JOJDKHBL OBITH 0OecrieyeHbl Bce (DOPMBI TEKYILIETO KOHTPOJISI M NPOMEKYTOUHOH aTttectari. OHM JOMKHBI OBITH OPHEHTHPOBAHBI HE
TOJIBKO Ha MPOBEPKY CPOPMUPOBAHHOCTH 3HAHHA, HO TAaK)KE YMEHUH U BIaJCHU.
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Haiitu npuOmmkeHHble 3HaueHusl wHTerpasa wmerogoMm Cummcona ¢ marom h=1, k=0,5.
YTOYHHUTH 3HAUEHUE UHTETPaJIa, IPUMEHHUB SKCTPAIOJIIIUOHHBIN MTepexo]l K Ipeaety.
3anucaTh UTEpalMOHHbIE (OPMYIBI ISl PEUICHUs CUCTeMbl MeroaoM laycca — 3elgens.
BrinonHstoTest 11 JocTaTOYHbBIE YCIOBUA CX0uMOCTH? BriOpaB HavasibHOE npubmmkenue x0 =
0, yO = 0, HaliTK pe3yabTaT TpeX MEPBBIX UTEPALIUH.

Brimucats uTepanmoHHyo GopMyITy IS pelieHus ypaBHeHHs , . Beiopas BenmmunHy mrara h=0.1

u h=

0.5, Berunciuth y(3) MoanUIMPOBaHHBIM METOJIOM Dijepa.

5.3.3 Criucok TEOpETUYECKUX BOIIPOCOB, BBIHOCUMBIX HAa IPOMEKYTOUHYIO aTTECTALHIO

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

MaremaTnueckasi MOJI€Jb, YACIEHHBIA METOI, BbIUMCIeHUs. [lorpemHocTu.
OTHOCHUTENBHBIE U A0COJIIOTHBIC OIIIHOKH.

Pacnipoctpanenue omuooK.

['padp! BEIUUCTUTENBHBIX TIPOIIECCOB.

Crenennsie psaabl. OmuoKy.

[TomuHaOoMBI YeOrbIieBa.

Brruncnenue nonunomos. [Ipasuno I'opHepa.

PannonanbHble puOIMKEHUs U HEPEPBIBHBIE IPOOH.

UucnenHoe penieHre ypaBHeHUH. MeTo 1 Mocae10BaTeIbHBIX MPUOIHKCHHH.
Mertona Herotona - Padcona.

[TonuHOMMaNbHAsE UHTEPHOJIALUA.

YucneHHoe UHTErpUpoBaHue. MeTo 1 Tpanenuid.

Meroa Cumiicona. CpaBHEHHE METOJI0B YUCIEHHOTO MHTEIPUPOBAHUS.
Meron 'aycca. CpaBHEHHE METOJ0B YMCIEHHOTO UHTETPUPOBAHUSI.
Cucrembl TUHEHHBIX anreOpanyeckux ypaBHeHui. Meton uckmouenus ["aycca.
CucreMbl TUHEHHBIX anreOpanyecKux ypaBHeHHH. TepallnoHHbIE METO/IBI.
OO6bikHOBeHHBIE MU hepeHInanbHbie ypaBHeHUs. MeToa Ditnepa.
Ucnpasnennsiit MmeTon Ditnepa.

MouduumupoBanHblid MeTo Diiepa.

MeToapl MPOTHO3a U KOPPEKIUU.

Brrunciaenue MMPON3BOAHLBIX.



6.1.

22. MeTo/pl OJJHOMEPHOM ONITUMHU3AIIHH.
23. MeTo/ MOKOOPAMHATHOTO CITYCKa.
24. I'pamueHTHBIC METO IbI ONTHUMH3AIUH. MEeTOo1 HAaMCKOPEHIIIeTo CITyCKa.

25. 3amaun ¢ orpaHnueHUsIMA. MeTo1 TpadHbIX QYHKIHIA.

6. YueOHO-MeTOAMUYeCKOe U HH(OPMAINIMOHHOE o00ecniedeHHe TUCIUTITUHBI
6.1 CHMCOK HCTOYHHKOB H JTUTEPaTypbI®

Crrcox UCTOYHHMKOB U JIUTEPATYypPhl

a) OcHosHnas iumepamypa

1.

Iesxonos, B. I1. Mathematica 5/6/7. Ilonmnoe pykoBoAcTBO : pykoBoacTBO / B. I1. JIpsikoHOB. —
Mockga : JIMK Ilpecc, 2010. — 624 ¢. — ISBN 978-5-94074-553-2. — Tekcr : 31eKTPOHHBIH //
Jlanb : anexTpoHHO-OMOMHOTeuHas cuctema. — URL: https://e.lanbook.com/book/1182

Typuaxk, JI. 1. OcHOBBI unciieHHBIX MeTOA0B : yueOHoe nocodue / JI. U. Typuak, I1. B. IlnoTHuKOB.
— 2-e u31., nepepad.u gorn. — Mocksa : DUSMATIIUT, 2002. — 304 c. — ISBN 5-9221-0153-
6. — Tekcr : osmekrtponHbli // JlaHb : SNIEKTpOHHO-OMOMMOTewHass cuctema. — URL:
https://e.lanbook.com/book/2351

0) [lononnumenvhas rumepamypa

Baxsanos H. C., XKunkos H.II., Kob6enbkoB I'"M. Uucnennele MeToAnl : Yueb. ITocobue mis
CTyneHTOB ¢u3.-mat. CrienuanbHOCTEH . — 3-¢ u3 ., gom. U nmepepad.. — M. : BUHOM. Jla6. 3nanui,
2004.

Bopo6rer E.M. BBeneHue B cUCTEMy CHMBOJIBHBIX, IPaUUYCCKUX W UYUCICHHBIX BBIYUCICHUI
«Maremaruka-5», — M.: «/IMAJIOI'-MU DNy, 2005.

Henexxuna, U. E. Yucnennsie Mmetoasl: Kypc nekmuii [ DnekTpoHHbIN pecype] : YueOHoe nocodue

/ W. E. [JlemexxkwmHna. — M.: ®wunancoBas akagemus, 2004. — 112 «c.
http://znanium.com/go.php?id=497545

[Tucemennsiit JI. KoHncnekt neknui no Beiciiedl matematuke. llonnsiii kype. — M., «Aiipuc-
npeccy, 2005.

[IucemenHbIN Jmutpui Tpodumosuy.

Koncrekr nexkuuit mo Beiciied MaTemaTtwke : [moiHbld Kype] / Ilucemenssrit Jmutpuit
Tpodumorny ; JI. T. ITucemennsriit. — 11-e u3a. — Mocksa : Aiipuc-nipecc, 2013. — 602, [1] c. : puc.
; 22 cm. — (Briciee oopazoBanue). — ISBN 978-5-8112-4866-7 : 258.00.

6.2 Ilepeyens pecypcoB MH(POPMALMOHHO-TEIEKOMMYHHKALMOHHOM ceTH « MHTepHeT».

http://www.wolfram.com/

https://www.wolframcloud.com/

HarmonanesHnas snekrponnas 6ubnuoreka (HOb) www.rusneb.ru
ELibrary.ru Hayunast snextponnas 6ubnmorexa www.elibrary.ru
OnexrponHas oubnnoreka Grebennikon.ru www.grebennikon.ru
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1. MaTepI/la.ﬂbHO-TeXHH'{eCKOC odecrneuyeHue AU CIUITINHBI

Hnst  olecrmeyeHHs ~ TUCHMIUIMHBI  HCIOJIB3YETCS  MaTepHallbHO-TEXHUYECKass — 0asa
00pa30BaTENILHOTO YUPEKACHHUS: KOMITBIOTEPHBIN KJIACC, KOMITBIOTEDP IPETOAaBaTelisl, KOMITBIOTEPHI
CTYIEHTOB, IIPOEKTOP, IKPaH, JOCTYIl B UHTEPHET.

CocraB nmporpaMMHOT0 00ECTICUCHHUS:

1. Windows
2. Microsoft Office

8. ObecneyeHue 00pa3oBaTeILHOIO NMpoLecca AJs JHI[ ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI 1 HHBAJINI0B

B xone peanmuzanuu IUCHUIIIMHBI HMCTOJB3YIOTCS CIEAYIONIME TOTIOJHUTEIBHBIE METOIbI
00y4eHMs, TEKYIIETO KOHTPOJIA YCIEBAEMOCTH W MPOMEXKYTOYHOW aTTECTallud OOYJarolIuxcs B
3aBUCHUMOCTH OT UX MHIUBUAYAJIbHBIX 0COOEHHOCTEH:

® ISl CJETbIX U CHA0OBHIAALIUX: JIEKUUU OGOPMIISIOTCS B BHUAE 3JCKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEPA CO CHELHUATIM3UPOBAHHBIM IMPOTPAMMHBIM OOECIeUeHUEM;
MMCbMEHHBIE 3aJ]aHMsl BBIIOJIHSAIOTCS Ha KOMIIBIOTEPE CO CIEHUATU3UPOBAHHBIM IPOTPAMMHBIM
ofOecriedyeHHeM WM MOTYT OBITh 3aMEHEHBl YCTHBIM OTBETOM; OOECIEeYMBAETCS WHIUBUAYAIbHOE
paBHOMepHOe ocBelleHue He MeHee 300 JIOKC; Ui BBINOJHEHUS 33JaHUS MPU HEOOXOJUMOCTH
MPEIOCTABIISIETCA YBEIMYMBAIOLIEE YCTPOIMCTBO; BO3MOXKHO TaKXKE HCIOJb30BaHUE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPOUCTB; MUCbMEHHBIE 3aJJaHusI O(POPMIIIOTCS YBEIHMUEHHBIM HIPU(TOM; IK3aMeH
1 3a4€T MPOBOJATCS B YCTHOU (DOpPME MM BBITIOJIHSAIOTCS B MUCbMEHHOM (hopMe Ha KOMIIBIOTEPE.

® J1JIs1 TITYXUX U ¢1a00CIBIIIAHX: JIEKIIMH OQOPMIISIOTCS B BUJIE AIEKTPOHHOTO JOKYMEHTa, JIN0O
MIPEIOCTABIISIETCA 3BYKOYCHJIMBAIOIIAs ammapaTypa HHIMBUIYAIbHOTO IMOJIb30BAHUS; MUChMEHHbBIE
3a/laHUsl BBITIOJIHSIOTCS Ha KOMIIBIOTEpE B MUCBMEHHOUW ¢opMme; dK3aMeH M 3a4€T MPOBOJISATCS B
MUCEMEHHOU (popMe Ha KOMIIBIOTEPE; BO3MOXKHO MPOBECHNE B OPME TECTUPOBAHUS.

® 15 JIMIl C HAPYIICHUSIMH OTMOPHO-ABUTaTENIBHOTO almapara: JeKIUUu OoQOopMIIIOTCS B BUIC
AIIEKTPOHHOTO JOKYMEHTa, JOCTYIIHOIO C TOMOIIBI0 KOMIBIOTEPA CO CIEHUATH3UPOBAHHBIM
MPOrpaMMHBIM  oOecriedeHreM; TMHCbMEHHbIE 3aJaHHsl BBIMOJHSIOTCS Ha KOMIIBIOTEPE CO
CHEIHATM3UPOBAHHBIM MPOTPAMMHBIM OOECIIeUeHHEM; SK3aMEH U 3a4€T MPOBOJATCS B YCTHOH (opme
WJIH BBITIOJIHAIOTCS B MUCbMEHHOU (popMe Ha KOMIIBbIOTEpE.

[Tpu HEOOXOAMMOCTH MPEAYCMATPUBACTCS YBETUUYEHUE BPEMEHU JIJIs TIOJTOTOBKU OTBETA.

[Ipouenypa mpoBeAeHHs] MPOMEKYTOUHON aTTeCTAllMU JJIsi 0OYy4JaIOUIUXCs YCTaHABIMBAETCS C
y4€TOM MX MHIUBUIYAIbHBIX MCUX0(du3nueckux ocobeHHocTel. [Ipomexxyroynasi arTecTamusi MOKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipn mnpoBeneHHWH TPOLEAYPHl OLEHUBAHUSA PE3YIbTATOB OOYUEHHs MpeaycMaTpUBaeTCs
MCIOJIb30BAHNE TEXHUYECKUX CPENICTB, HEOOXOIUMBIX B CBSI3M C WHAMBHIYaTbHBIMH OCOOEHHOCTAMU
oOyuaromuxcsa. OTH CpeICTBA MOTYT OBITh TNPEAOCTAaBICHBl YHHUBEPCUTETOM, WM MOTYT
MCIO0JIb30BaThCS COOCTBEHHBIE TEXHUYECKHE CPEICTBA.

[IpoBenenue mporeAyphl OIICHUBAHUS PE3YyJIbTaTOB OOYUEHHUs JIOMYCKAETCs C MCIOJIb30BaHUEM
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.



ObecnieunBaercs AOCTYH K HWH(GOPMAIMOHHBIM U OuOmuorpaduyeckuM pecypcam B CETH
WutepHeT st Kaxaoro odyyaromierocs B popmax, aanTUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBBS U
BOCIIPUATHS MHPOPMAIIHK:

oI CIENbIX W CIa0OBUIIMX: B IEYaTHOM (opme yBeTMUeHHBIM MpUPTOM, B (dopme
AJIEKTPOHHOTO JJOKYMEHTa, B opme ayauodaiina.

® IS TUTyXHUX M cIa0O0CIBIIANUX: B TIeYaTHOH Gopme, B popMe AIEKTPOHHOTO TOKYMEHTA.

® 11 0OYYAIOMIMXCsl C HAPYIIEHUSIMH ONOPHO-/IBUIATEIBHOTO ammapara: B me4aTHoi gopme, B
(dhopMe MEKTPOHHOTO JOKYMEHTa, B popme ayanodaiina.

VY4eOHble aymUTOpPHH UIi BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITENBHON pabOThI, HaydHas
OnbIMoTEeKa M MHBIEC MOMEUICHHUS JUII 00YUEHHsI OCHAIIIEHBI CTICUATEHBIM 000pYI0BaHHUEM U YI€OHBIMU
MECTaMH C TEXHUYECKUMU CPEICTBAMU O0yUECHHUS:

® JJI51 CJIETIBIX U CJTA0O0BUAILIUX: YCTPOMCTBOM Il ckaHUpoBaHus u uyTeHus ¢ kamepoit SARA CE;
mucmieeM bpaitng PAC Mate 20; npuntepom bpaitng EmBraille ViewPlus;

oIl TIYyXUX M cjaabocibllaliiX: aBTOMAaTU3UPOBAHHBIM pPAa0OYUM MECTOM Ui JIIOJEH C
HapyIIEHUEM CIyXa U c1a0O0CIbIIalINX; aKyCTUUECKUIM YCUIIUTENb U KOJIOHKH;

o 11 OOy4arouuxcsi € HapyIICHHWSIMH OIOPHO-JBUraTEeNIbHOTO ammapaTa: NepeBUKHBIMU,
peryimpyeMbiMu 3proHomudeckumu naptamMu CH-1; KOMIIBIOTEpPHONW TEXHUKOW €O CHEUUATBHBIM
MIPOrpaMMHBIM O0ecreuyeHHEM.

9. MeToau4ecKne MaTepHaJIbl’

9.1 IaaHbl ceMUHAPCKUX/ NPAKTHYECKHX/ J1a60PaTOPHBIX 3aHATHIH®

Tema 1 (4 uaca). Boiuuciumenvhwlii 5KCnepumenm u CUCmemvl KOMIbIOMEPHOU MAMEeMamuKu

Iemu paboTel — npuoOpecTn HaBBIKK PabOTHI ¢ s3pikoM Wolfram Language.

JlaHHYyI0O TeMy MOXHO paccMaTpuBaTh Kak BBOJHYIO UIsl OoJiee yriIyOJIEHHOTO H3Yy4eHHUS
KOHKPETHBIX UHCJIEHHBIX METOJOB. 3HakoMcTBO co cpeaoir Wolfram Cloud mno3Bomut nanee
WCIO0JIb30BATh €€ JJIsl MPAKTUYECKOW peau3aluu alrOpUTMOB pEIIeHHs] BBIUMCIUTEIbHBIX 331a4. B
KauyeCcTBE WIUTIOCTPALMU paccMaTpHUBAETCs 3a/1a4a Ucciae10BaHus QyHKIIUH.

[Tocne n3ydenus JaHHOU TEMbI CTYACHTHI JOJDKHBI UMETh MIPEJICTABICHUE:

0 MpUPOJE OMHUOOK U UX PACIIPOCTPAHEHUHU B XOJ€E BHIYHCIICHUII;

o crpykrype cpeasl Wolfram Cloud,

0 (PyHKIIMOHAIBHOM, MPOLIETYPHOM CTUJISIX TPOrPaMMHUPOBAHHSL.

CTyneHThI T0JDKHBI OBJIAJIETh IOHATUSAMMU:

MaTeMaTH4ecKas MOJEIb;

YHCIIEHHBIA METO/I;

omnOKa orpaHMYeHUs], OIIMOKA OKPYTIICHUS;

rpad BBIYMCIUTENBHOTO IpoIecca.

CTyneHThI T0JKHBI 3HATH:

OTpeJieNIeHUs] OCHOBHBIX TIOHATUH, EPEUUCICHHBIX BHIIIIE;

OCHOBHBIE TUIIBI TAHHBIX 1 00BEKTOB si3bika Wolfram Language;

cuHTakcuc si3pika Wolfram Language;

rpadudeckue Bo3MOXKHOCTH si3bika Wolfram Language.

CTyneHThI TOJKHBI YMETh:

OIICHUBATh BETUYHMHY MMOTPEITHOCTH BBIYUCIICHUN;

7 Meroandeckre MaTepHaib 110 JUCIUIUIMHE MOT'YT BXOAUTH B COCTaB pabouei mporpaMMel, TnO0 pa3padaTsIBaThCs OTJETBHBIM

JOKYMEHTOM.
8 [lman 3aHATHI CTPOHUTCS B COOTBETCTBHU CO CTPYKTYPOW AMCHUIUIMHBI (1.2). Pa3mensl miaHa BKITIOYAIOT: Ha3BAHUE TEMBI,
KOJIMYIECTBO 4acoB, ()OpMy MPOBEACHUS 3aHATHS, €T0 CoAepsKaHue (BOMPOCHI Uil 00CYKICHUS, 3aJaHNsI, KOHTPOIBHBIC BOIIPOCH, KEHCHI
U T.IL), CIIMCOK JUTepaTypsl. [Ipn HEoOXoAMMOCTH, IUIAHBI MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHH MOTYT COAEPXKATh YKa3aHHs IO

BBITIOJTHCHUIO 3aIaHUI U Tp€60BaHI/Iﬂ K MaTCPUAIIBHO-TEXHUICCKOMY 00€eCIIEYCHHUIO 3aHATHUS.



3alMMCbIBATh MATCMATUYCCKHUEC BBIPAXKCHUSA U q)YHKI_[I/II/I, BBIINIOJIHATD HpI/I6J'II/I)KeHHBIe 1 TOYHBIC
Bbrancienus B cpene Wolfram Cloud;

CTPOMTH TPa(UKH U PEIIaTh YpaBHEHUS, HCIOIb3ys BCTPOCHHbIE (PYHKIINH;

CO3/1aBaTh M MPE0OPA30BBIBATh CIIUCKH;

3aIMCBIBATD ITPOCTHIC ITPOIrpaMMBbI, COACPIKAIINEC HUKIIBI U YCIIOBHBIC OIICPATOPLI.

3agaHus.

3amath QyHKIHIO, TOCTPOUTH €€ TPadHK.

HccnenoBath moBeneHue (DYHKIHMU, ONPENETUB €€ HYIH, aCHMIITOTBI, YKCTPEMYMBI, TOYKH
neperuoa.

3anucarp Tabnuiyy 3Ha4eHWH (QyHKuMU. BeIOpaTh W3 crmcka MakCMMalbHOE W MUHHMAIBHOE
3HA4YEHUs1, ONPEICITUTh COOTBETCTBYIOIINE 3HAUCHHS apTyMEHTA.

KonTtponsHbIE BOITPOCHI

MaremaTuueckasi MOJI€Jb, YACIEHHBIA METOI, BbIUMcIeHUs. [lorpemHocTu.
OTHOCHTENBHBIE  A0COIIOTHEIC OIITHOKU.

Pacnipoctpanenue ommnbok.

I'padp! BEIUUCIUTENBHBIX TIPOIIECCOB.

CucremMbl CHMBOJIBHBIX  BBIYHMCICHUNW. YWCIEHHbIE pacuyeThl W CHMBOJIbHBIC
(aHaMUTHYECKHE) BBIUMCICHHUSL.

akrwn PR

6. Crpykrypa cpeast Wolfram Cloud, mokymMeHTBI, slueiKi TOKYMEHTA.

7. Bripaxxenus s3pika Wolfram Language, KOHCTaHTBI, IEpeMEHHbIE, CITUCKHU, PYHKIUH.

8. I'paduaeckue Bo3moxkHOCTH si3b1ka Wolfram Language, Gynkmus Plot.

9. Brruncnenue npenenoB, IpOU3BOAHBIX, IEPBOOOPAZHBIX U ONPEACTECHHBIX UHTETPAIOB

MIPU TIOMOIIIA BCTPOCHHBIX ()YHKITUH.

10. ®ynkuu Solve u Reduce.
11. [uxel 1 ycnmoBHBIE oniepaTopsl si3bika Wolfram Language.
CHnHCcOK UCTOYHUKOB M JINTEPATYPHI.

1. BopoOwseB E.M. BBenenne B CUCTEMY CUMBOJIbHBIX, TPAUISCKUX M YUCIECHHBIX BBIYUCICHUI
"Maremaruka-5", — M.: « IUAJIOT'-MUDN», 2005. (rnassl 1, 2, 4, 6)

2. Typuak JL.U., [TnotaukoB I1.B. OcHOBBI yncieHHBIX MeTO10B, — M.: ®usmatiut, 2003. (rnaBa
1)

[Tepedens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOK ceTu «HTepHeT»:

http://www.wolfram.com/

https://www.wolframcloud.com/

MaTepI/IaJIBHO-TeXHI/I‘IeCKOG oOecreyeHne  3aHATHL: KOMHBIOTCpHBIﬁ KJ1acc, KOMIIBXOTEP
npenoaaBaTeiid, KOMIBOTEPBI CTYACHTOB, IIPOCKTOP, 9KpaH, JOCTYII B UHTCPHCT.

Tema 2 (6 uacos). Annpoxcumayus ¢yuxkyui

enn paboOThl — HAYYUTHCS MPEACTABIATH (PYHKIUU CTETIEHHBIMH PAJaMU, palliOHATbHBIMH
IpoOsIMU, CPAaBHUBATH CIIOCOOBI MPUOTMKEHHOTO BBIUMCIICHUS BHIPAKEHUI.

B nanHoit paboTe paccMaTpUBaIOTCS CIIOCOOBI BBIYMCIEHUS BBIPAKEHUH, COIEpKaIIX O0IbIoe
YHCIIO CJIaraeMbIX, a TAKKe JEMOHCTPUPYIOTCS MOCIEICTBUS HAKOTUICHUS BEIYMCIUTENBHBIX OIHOOK.

CTyAeHThI TOJKHBI OBJIAJIETh TIOHATUSAMU:

CTENIEHHBIE PSIJI;

noarmHOM YeOrliena;

HeMnpepbIBHAS APOOE.

CTyneHThl TOJKHBI 3HATD:

OIpe/ieTICHUs] OCHOBHBIX MOHATHH, EPEUNCICHHBIX BBIIIIE;


http://www.wolfram.com/

CIIOCOOBI BBIUMCIICHUS 3HAYCHUSI MHOTOWICHA M PAIIOHAIBHOTO BBIPAYKCHHUSI.
CTyAeHTBI IOJDKHBI YMETh!

packiaapBaTh (GYHKIUIO B CTETICHHOM PsII M PSII [0 OJTMHOMaM YeObiiieBa;
NPEACTaBIATh QYHKIUIO B BUJIC PALMOHAIBHOTO BBIPAKCHUS;

BBIUUCIIATH CYMMBI B ccteMe Mathematica.

3agaHus.

Haiitu npubmmkenHoe 3HaueHne QyHKIMH Sin[X|, HAKCaB IPOTrPaMMYy, BHIYHCIISIONIYIO CyMMY
psana. OueHUTh OMOKY JJISl Pa3JINYHbIX 3HAUEHUH apryMeHTa.

ANMpOKCUMHUPOBATH (PYHKIHIO TOJMHOMOM, HCTONB3YS KOA(PQHUIMEHTH pPa3jIoKeHUs B Pl
Tewmopa.

Haiitu nepBbie ko3 puninenTsl paznoxxeHus GyHKIUHU B psJl 0 oJmHOMaM YeOsiiena.

Boruncnuth k03QQUIMEHTH! palluOHATIBHOTO MPUOINKEHHUSL.

CpaBHUTH pa3IU4HbIE CIIOCOOBI aNNpPOKCUMAlUU (PYHKIMHU, rpadUuecKu MOKa3aTh BEIUYUHY
OLIMOKY IIPU Pa3IMUHBIX 3HAYEHUSX apTryMEHTa.

[TocTpouTs rpaguk HHTEPHOJIALUOHHOTO OJMHOMA, UCHIOJb3Ysl TAOINIlY 3HAUEHUN (DYHKIUH.

KonTponsHBIE BOITPOCHI

1. CreneHHbIe psAIBL.

2. [Tonuuomsel YeOrimena.

3. PannonanbHble NpuOIMKEHUSI U HENPEPBIBHBIE IPOOH.
4. NHTepnionsaiuoHHble MOJMHOMBI JIarpanxa.

CnHCcOK MCTOYHUKOB U JINTEPATYPHI.
1. BopoOwseB E.M. BBenenne B CUCTEMY CUMBOJIBHBIX, TPAPUICCKUX M YUCICHHBIX BBIYUCICHUI
"Maremaruka-5", — M.: « IUAJIOT-MU DNy, 2005. (rnaBsl 8, 9)
2. Typuak JL.U., [TnotaukoB I1.B. OcHOBBI uncieHHBIX MeTOA0B, — M.: ®usmatiut, 2003. (rnaBa
2)
[Tepedens pecypcoB HHGOPMAITHOHHO-TEICKOMMYHUKAIIMOHHON ceTu «HTepHeT»:
http://www.wolfram.com/

https://www.wolframcloud.com/

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC obecrieyeHre  3aHATHSL: KOMHBIOTepHBIﬁ KJ1acc, KOMIIBXOTEP
npenoaaBaTeiidd, KOMIBIOTEPEI CTYACHTOB, IIPOCKTOP, OKpaH, JOCTYII B MHTCPHCT.

Tema 3 (6 uacos). Hucnennoe peuienue ypagHeHutl

Ienu paGoThl — OCBOMTH METO/BI PEILICHUS HEIUHEHHBIX YPaBHEHUN, HAYUYUTHCS IPUMEHATh
BcTpoeHHble pyHkuun Wolfram Language, Beluncistonne cyneprno3uuuu.

B nannoit paboTe paccMaTpuBarOTCs YMCICHHbIE METO/Ibl PEIICHUS HETMHEWHBIX YpaBHECHUH.

CTyneHThl TOJDKHBI OBJIAJIETh TIOHATUSAMU:

UTEPALINS;

CXOJUMOCTb METOJA.

CryneHTsl TOJDKHBI 3HATH!

OTIPEEIIEHUSI OCHOBHBIX IIOHATUH, IEPEYUCICHHBIX BHIIIIE;

METO] OMCEKIINH;

METO/I ITOCIIeI0BATENbHBIX TPUOINKEHUH;

Mmeto Hetotona - Padcona;

JIOCTAaTOYHBIE YCIOBUS CXOIUMOCTH METOIOB.

CryneHTsl T0JKHBI YMETh!

HaXOJUTh PELICHNs YpaBHEHUN UTEPALlMOHHBIMU METOJaMH.


http://www.wolfram.com/

3aganus.

JlJis 3a1aHHOTO YpaBHEHHSI ONPEIEIIUTh HHTEPBA, COJEPKAIINA KOPEHB, BBITUCATH (POPMYITY
METOAa MOCICA0OBATCIIbHBIX HpI/I6J'II/I)K€HI/H>'I, IMPOBCPUTH CXOAUMOCTb MCTO/JIA. Brimmoasurs BBIYMCIJICHUS ,
MOKa3aTh HaliIeHHbIC 3HAUCHUS Ha rpaduke.

JIJis 3a1aHHOTO YpaBHEHHSI OMPEIEIIUTh HHTEPBA, COJEPKAIINA KOPEHB, BBITUCATH (POPMYITY
Metoaa Herotona - Padcona.

Pemnth ypaBHEHHUE, HCTIOIB3Ys (yHKIHIO Nest.

KoHTposnsHBIE BOIIPOCHL.

1. HucneHHoe peleHne ypaBHEeHUN.
2. Merton nocneaoBaTeNbHBIX TPUOTUKEHUH.
3. Merona Herotona - Padcona.

Criucok MCTOYHUKOB U JINTEPATYPHI.
1. BopoOweB E.M. BBenenue B cuctreMy CUMBOJIbHBIX, I'pa)UUECKUX U YUCICHHBIX BBIYUCIICHUN
"Maremaruka-5", — M.: « IMAJIOT-MU DNy, 2005. ( rnaBa 7)
2. Typuak JL.U., Ilnotarkos I1.B. OcHOBBI YHCIIEHHBIX MeTOI0B, — M.: ®u3matimt, 2003. (rnaBa
5)
[lepeuens pecypcoB HH(GOPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»:
http://www.wolfram.com/

https://www.wolframcloud.com/

MarepuanbHO-TEXHUYECKOE OOCCTICUeHHE 3aHSTHS: KOMMBIOTEPHBIM  KJIAcC, KOMIIBIOTEP
MpernoaBaTelis, KOMIBIOTEPHI CTYIEHTOB, IPOEKTOP, KpaH, JOCTYI B UHTEPHET.

Tema 4 (4 uaca). Yucnennoe unmeepuposanue

emn paGoThl — M3YYUTh YMCICHHBIC METOABl MHTETPUPOBAHUS, HAYYUTHCS PEIIaTh 3aJayH,
WCTIOJB3Ys YHKIIMOHATBHBIN CTHIIb POTPAMMHUPOBAHUSI.

B nanHoi#t paboTe unciaeHHBIE METOABl MHTETPUPOBAHMS JOJDKHBI OBITh PEAIM30BaHBI B BHUJIC
(YHKIIMNA, ONTpeIeIIeMbIX MMOJIb30BaTEIICM.

CTylieHTbl 10/HKHBI OBIAACTh MOHATHSAMU:

UHTEPHOJISIIIUOHHBIA MHOTOYJICH;

KBajparypHas ¢hopmyIa.

CTynieHTbl 10JHKHBI 3HATH:

OIpEJICTICHUS OCHOBHBIX MOHSITUH, IEPEUUCICHHBIX BBIIIIE;

METO/IbI IOCTPOEHUS KBaPATYPHBIX (OPMYIL;

METOJ1 TpaIeIuii;

metod CuMIicoHa;

meron ['aycca;

metoa Mounte-Kapro.

CTyneHThl 10KHBI YMETh:

CTPOUTH KBaJPaTypHYIO (popMyTy 3alaHHON TOYHOCTH;

HaXOJUTh 3HAYEHHUS OTPECICHHBIX HHTETPAJIOB, OLICHUBATH OIIHOKY.

3agaHus.

BeruncnanTe onpeneneHHblil HHTErpal METOI0M Tpamneluil; MOBTOPSITh BEIYUCICHUS, YMEHbIIAs
[Iar JIo JOCTHKEHHUS 3aJJaHHOW TOYHOCTH.

BoruncnauTs onpeaeneHHbii HHTErpail Meto oM CUMIICOHA; IOBTOPSATH BRIUUCIEHUS, YMEHbIIAs
[Iar JIo JIOCTHKEHHUS 3aJJaHHON TOYHOCTH.

3anucath (HYHKIUIO, BEIUMCISIIONIYIO OTpeeNIeHHBIN HHTETpal MeToioM [ aycca.

Ucnonb3ys ¢pyakiuo Random, Berarcnuth uHTErpan merogoM Moute-Kapo.


http://www.wolfram.com/

KonTtponsHbIe BOIIPOCHI

1. UucnenHoe uHTerpupoBanue. Meros Tpanenum.

2. Meton Cumiicona. CpaBHEHHE METOJIOB YUCIEHHOTO UHTEIPUPOBAHHUS.
3. Merton I'aycca. CpaBHEHUE METOJJOB YUCIIEHHOTO UHTEIPUPOBAHHUS.

4, Merton Monre-Kapino.

Crrucok UCTOYHUKOB U JINTEPATYPHI.
1. BopoObeB E.M. BBenenue B cucreMy CHMBOJIBHBIX, IPa()UIECKUX W YHCICHHBIX BBIYMCICHUN
"Maremaruka-5", — M.: « IUAJIOT'-MUDWN», 2005. (rnasa 4, 7)
2. Typuax JIL.W., Iltotarkos I1.B. OcHOBBI YHCIIEHHBIX MeTOI0B, — M.: ®u3matimt, 2003. (rnaBa
3)
[Tepedens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»:
http://www.wolfram.com/

https://www.wolframcloud.com/

MarepuanbHO-TEXHUUYECKOE OOECIeUeHUEe 3aHATUSA: KOMIBIOTEPHBIM  KJIacCc, KOMIIBIOTEP
MIPENOAABATEINS], KOMIIBIOTEPHI CTYIEHTOB, IPOEKTOP, 3KPaH, JOCTYI B UHTEPHET.

Tema 5 (4 uaca). Yucnennoe pewerue cucmem TUHEUHbIX AleeOPAUYECKUX YPABHEHUL

[lemn paGOTBI — OCBOUTH METOJIbI PEUICHUS CHCTEM JIMHEWHBIX alreOpandecKuxX ypaBHECHHH,
Hay4UTHCSI UCTIOJIH30BATh MPOLIETYPHBIN CTHIIh POTPAMMHUPOBAHMUSL.

B nanHo#t paboTe UTEpaMOHHBINA METO/I JJOJKEH OBITh PeaIn30BaH C UCTIOJIb30BAaHUEM ITUKJIIOB.

CTyneHTbl 10JHKHBI OBIAACTh TOHATHAMU:

MJI0X0 0OYCIIOBJIEHHAS CHCTEMA.

CTyneHTbl 10HKHBI 3HATH:

OIpEEICHUS OCHOBHBIX MOHSITUH, IEPEYMCIICHHBIX BBIIIIE;

MeTo 1 uckitoueHus ["aycca;

UTEepAIMOHHBIN MeTo ["aycca — 3elaens.

CTylieHTbl I0JODKHBI YMETh:

OIPEAENIATh YCIOBUA CXOJUMOCTH UTEPALIMOHHOTO METO/IA;

peniaTh CUCTEMBI JIMHEWHBIX YpaBHEHUH, ucnoyb3ys Wolfram Language.

3amanue.
CocraBuTh MporpaMMmy JUisl TOJYyYEHHUsS PEIICHHS CHCTEMbl YPaBHEHUM HWTEPaIlMOHHBIM

MCTOOOM. HpOBepI/ITb CXOJUMOCTb MeTo1a. Beluncienus IMPOUIIIIOCTPUPOBATDH Fpa(bI/IKaMI/I.

KOHTpOJ'ILHLIC BOIIPOCHI

1. Cucrembl TUHEHHBIX anreOpanyeckux ypaBHeHuil. Meron uckmouenus ["aycca.
2. CucremMbl TUHEHHBIX anreOpanyecKux ypaBHeHH. VTepallnoHHbIE METO/IBL.
3. JloctaTouHble ycnoBUs CXOAUMOCTH MeToa ["aycca — 3eiiaens.

CnucoK UCTOYHUKOB U JINTEPATYPHI.
1. BopoOweB E.M. BBenenue B cuctreMy CUMBOJIBHBIX, Tpa)UUECKUX U YUCICHHBIX BBIYUCICHUN
"Matemaruka-5", — M.: « IUAJIOT'-MU DNy, 2005. (rnasa 6, 9)
2. Typuak JL.U., Ilnotaukos I1.B. OcHOBBI ynClIeHHBIX MeTO/I0B, — M.: ®u3matiut, 2003. (rnaBa
4)
[Tepeuens pecypcoB HGOPMAIIMOHHO-TEIEKOMMYHHUKAITUOHHOM ceTu «IHTepHeT»:
http://www.wolfram.com/

https://www.wolframcloud.com/
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MarepuanbHO-TEXHHUECKOE OOeCeueHne 3aHATHS: KOMIIBPIOTEPHBIH  Klacc, KOMIIBIOTEP
[IPENOAABATEINS], KOMIIBIOTEPHI CTYICHTOB, IIPOEKTOP, IKPaH, AOCTYIl B UHTEPHET.

Tema 6 (4 uaca). Memoowvr onmumuzayuu

Lenb paboThl — U3yYUTH METOIbI IOMCKA MUHUMYMa ()YHKIIUU HECKOJIBKHIX MIEPEMEHHBIX.
B nmanHoli paboTe UTEpallMOHHBIA METO/T IOJDKEH OBITh PEaTi30BaH C HCIIOJIH30BAHHEM ITUKIIOB.
CTyneHThl 10JKHBI OBJIAJIETh OHATUAMMU:

neneBast QyHKIHUS;

YHUMOIaJIbHasl QYHKITHS;

Oe3yciioBHas 3a/1a4a;

3a/1a4a C OTPaHUYCHUSIMHU.

CryneHThl 10JKHBI 3HATH!

OTIpeJIeNIEHUs] OCHOBHBIX MOHATUH, IEPEUUCICHHBIX BHIIIIE;

MeTO/I mepedopa;

METO/ 30JI0TOTO CEYECHUS;

metor HeproToHa;

METO/ MIOKOOPAMHATHOTO CITYCKa;

METO/[I TPAJJUEHTHOTO CITyCKa;

MeTo1 TpadHbIX QYHKIHH.

CryneHThl T0JKHBI YMETh!

pemaTs 3a/1a4i OJHOMEPHOW U MHOTOMEPHOM ONTHMM3ALINN.

3amanue.
Haiitu MuHUMYM (QYHKOUH ABYX TEPEMEHHBIX METOJIOM TIOKOOPAMHATHOTO CITyCKa H

rpaieHTHBIM MeToioM. CpaBHHTH CKOPOCTh CXOJWMOCTH. BBIYHCICHHS TPOWLTIOCTPHPOBATH
rpadguKaMu.

2.

KonTposibHbIE BOIPOCHI

1. Meto1bl 0JHOMEPHON ONITUMHU3AIIUH.
2. MeTo MOKOOPAMHATHOTO CITYCKA.
3. Mertop rpagueHTHOTO ciycka. MeTo1 HauCKOPEHIIero crycka.

Crrcok UCTOYHUKOB U JIUTEPATYPHI.
Bopo6reB E.M. BBenenue B cucteMy CUMBOJIBHBIX, TpadUUECKUX M YUCICHHBIX BBIUYMCICHUN
"Maremaruka-5", — M.: « IUAJIOT'-MU DNy, 2005. (raBa 9)

Typuak JI.U., [TnotaukoB [1.B. OcHOBBI uncieHHbIX MeTOA0B, — M.: @usmariut, 2003. (rnaBa
6)

[Tepeuens pecypcoB nHGOPMALIMOHHO-TEIEKOMMYHUKAITUOHHOM ceTu «IHTepHeT»:

http://www.wolfram.com/

https://www.wolframcloud.com/

MaTepI/IaJ'ILHO'TeXHI/ILIeCKOG oOecrieueHre  3aHATHSL: KOMHBIOTepHBIﬁ KJ1acCc, KOMIIBIOTCP
npenoaaBaTeiid, KOMIBOTECPBI CTYACHTOB, IPOCKTOP, 9KpaH, JOCTYII B UHTCPHCT.

Tema 7 (4 uaca). Yucrennoe peuwienue ougpepenyuanvhvix ypasHeHu

HCJ’II/I pa6OTBI — OCBOCHHUC MCTOHOB PCIICHUA 3a1a4n Komm.

CTy,Z[CHTLI JAOJDKHBI OBJIaACTD ITOHATHUAMU!

OpAAOK YUCIICHHOI'O MCTOJa PCHICHUS OOBIKHOBEHHOT'O ,Z[I/I(b(bepeHL[I/IaHBHOFO YpaBHCHUA;
Pa3HOCTHAA CXCMaA,


http://www.wolfram.com/

sIBHAsI CXEMa;

YCTOMYHUBOCTH METO/A.

CryneHThl 10JKHBI 3HATH!

OTIPE/IENICHUS] OCHOBHBIX IIOHATUH, IEPEUUCICHHBIX BBIIIIE;

Metoabl Pynre — Kyrra;

METO/1bI IPOTHO3a U KOPPEKIINH;

METO/1bl UUCIIEHHOTO AU PepeHIIpOBaHUS.

CryneHThl 10JKHBI YMETh!

pemaTh nuddepeHraIbHbpe ypaBHeH!, nenoib3yss Wolfram Language.

3ananue.
CocTaBuTh mporpamMmbl Ui peElIeHUs OOBIKHOBEHHBIX JU((EepeHINaIbHbIX YpaBHEHUM
Metoaamu Pynre — KyTTa pazindHoro nopsijaka.

KonTtponsHbIE BOITPOCHI

OO6bIkHOBeHHBIE MU depeHnanbHble ypaBHEeHU. MeTtoa Dilnepa.

Wcnpasnennslilt Meton Ditnepa.

MonudunupoBanssiit Mmetos Dilepa.

MeTo1bl TPOTHO3a ¥ KOPPEKIIHH.

VYpaBHEHHSI B UaCTHBIX MPOU3BOIHBIX. PAa3HOCTHBIE YpaBHEHHUS.
Crmcox HCTOYHUKOB U JINTEPATYPHI.

1. BopoOweB E.M. BBenenue B cuctreMy CUMBOJIbHBIX, T'pa)UUECKUX U YUCICHHBIX BBIYUCICHUN
"Maremartuka-5", — M.: « IUAJIOT-MUDN», 2005. (rnaBst 2, 7, 9)

2. Typuak JIL.W., ITnotaukos I1.B. OcHOBBI 4MCIEHHBIX MeTOI0B, — M.: ®usmartnut, 2003. (Ty1aBbI
3,7)

[Tepedens pecypcoB nHHGOPMAITHOHHO-TEICKOMMYHUKAIIMOHHON ceTu «HTepHeT»:

http://www.wolfram.com/

agrwNpE

https://www.wolframcloud.com/

Mamepuanvrno-mexnuueckoe obecneyenue 3aHAMuUA. KOMNbIOMEPHBLU KAACC, NPOSKMOp, docka.

IIpumep onucanus ceMuHapcKo20 3aHAMuUsL:
Tema 1(2 4.) (Ha3BaHUE TEMBI)
Bomnpocs! utst o0cyxaeHust:

Criucoxk nuTeparypsl:

IIpumep onucanus cemMunHapcKko2o 3ausamusl, NPOBOOUMO20 8 hopme 0el08OU UepPbL:

Tema 4 (44.)

dopma npoBeeHUS — JIeT0Bast UTpa.

Kpatkoe onucanue: HazBanue urpsl, ee BUJl; y4aCTHUKH, BO3MOXKHBIE POJIU; BPEMS U MECTO
MIPOBEJICHUS; ATAIbI MPOBEACHUS, TPOIIEAYpa OIICHUBAHHUSI.

CnucoK UCTOYHUKOB U IUTEPATYPHI:

MaTCpI/IaJ'ILHO-TCXHI/I‘-IeCKOC obecrneucHue JIEI0BOM HI'PBI.

Ipumep onucanus npakmuyecko2o/ 1a00paAmMopHoO20 3aHAMUA.
Tema 1(4 4.) (Ha3BaHUE TEMBI)
3agaHus:



http://www.wolfram.com/

Crincoxk nureparypsl:

MaTepI/IaJII)HO-TeXHI/I‘-IGCKOG o0ecrieueHue 3aHITH:



[Ipunoxenne 1. AHHOTaNUA
paboueli mporpamMmbl IUCIUTUIAHBI

AHHOTAIIAA PABOYEHN TPOT'PAMMBI JIJUCIHUTLIAHBI

I[I/ICIII/IHJII/IHa «BpruncimrenbHas MaTeMaTHKA PCAIN3YCTCA Ha OTI[GJICHI/II/I HHTCJUICKTYaJIbHBIX
CUCTEM B T'yMaHUTapHOU cdepe kadeapoii MaTeMaTHKH, JIOTUKA U MHTEIUICKTYAIBHBIX CHCTEM B
ryMaHUTapHOH cdepe.

Lenb AMCIUIUIAHBL - GOPMUPOBAHHUE Y CTYJCHTOB TECOPETHUCCKUX 3HAHUM U MPAKTHUYCCKUX HABBIKOB B
00/1aCTH YUCIIEHHBIX METOIOB.
3amgauu JUCHHUILIMHEI
® JIeMOHCTpalus OONUX IOAXO0I0B, HMCIIOJB3YEMbIX B Pa3JIMYHBIX UYHUCICHHBIX METO/aX, HMX
000CHOBaHME U aHAJIN3;
® U3y4YCHHE IIPUEMOB BBIYHCIICHUI U IPOTPAMMHUPOBAHMS B CHCTEME KOMITBIOTEPHOM aareOphl.

B pe3ynbpTaTe ocBOCHUS AUCIUIUTMHBI 00YJArOITUNCS TOJDKEH:
3HaTh:

® METOJIbl JIOCTYNa K HH(POPMAIMOHHBIM pecypcam;

L] TEXHUYCCKUE, ITPOIrpaMMHBIC CPEACTBA U A3BIKKW IIPOrpaMMUPOBAHUA JJIA pa3pa60TKH aAJIrTOpUTMOB 1
mnporpaMm B 06HaCTI/I HWHTEIJICKTYAaJIbHOI'O aHaJIn3a JaHHbIX, MHTCIUICKTYAJIbHBIX U I/IH(i)OpMaIlI/IOHHBIX
CHUCTEM;

OCHOBHBIC ITPUHIIUIIBI ITOCTPOCHUSA PEIALIMOHHBIX 0as3 JaHHBIX
MaTeMaTHYeCKHe METO/IBI B 3a/1a4aX MOJETHUPOBAHUS TPOLIECCOB;
METOJIBI NCCIIeOBAHNS (DYHKIMI 1 PEIIeHHUs 3a]a9 ONITHUMHU3AINH;

® VCTOYHUKH ITOTPEITHOCTEH BEIYHCICHUH M CIIOCOOBI YMEHBIIIEHHUS TTOTPEITHOCTEH.
YMers:

® 1puoOpeTaTh ¢ OONBIION CTENEHBIO CAMOCTOSTEIBHOCTH HOBbIC 3HAHHUS, UCIIONB3Ysl COBPEMEHHEBIE

oOpa3oBaTenbHBIC 1 HHOOPMAITMOHHEBIE TEXHOJIOTHH;

® 0OCBaMBaTh CAMOCTOSTEIHHO KOMIIBIOTEPHBIE CUCTEMBI U SI3BIKH ITPOTPAMMHUPOBAHHS,

®  JCIIONB30BATh JIOKYMEHTAIMIO K IPOrPaMMHBIM CHCTEMaM | CTaHAapTaM B 00JIacTH

MIPOrpaMMHUPOBaHUS ¥ HH(OPMAITMOHHBIX CHCTEM B MPAKTUIECKOH NIESTETFHOCTH;
® Co37aBaTh M BECTH 0a3bl JAHHBIX CPEICTBAMH CHCTEMBI YIIpaBIeHUs 0a3aMH JaHHBIX;
®  IICIIONIB30BATh T€3ayPYCHI, CIIOBAPH U OHTOJIOTUH B WH(POPMAIIMOHHBIX CHCTEMAX;
e BBIOMpaTh 3P PEeKTUBHBIN METO AJISl YUCICHHOTO PEIICHHUS 33]1a9, BOSHUKAIOIMINX IIPH aHAJIN3e
MaTeMaTUIECKUX MOJICIEH;

® CO37aBaTh MPOTPAMMEI, PEATH3YIOIINEe BHIOPAHHBI METO;

e 0hopMIIATH COOOIIEHHS O Pe3yNIbTaTaX UCCIIEAOBAHNIN B BUIE OTYETOB U MPE3SHTAIINH.

Bnaners:

® MHCHEMEHHON U YCTHOHM PEYbi0 Ha TOCYIaPCTBEHHOM SI3BIKE M HEOOXOJMMBIMU 3HAHUSIMH BTOPOTO
SI3BIKA;

® HaBBIKAMH HCIIOJIb30BAHUS TIONCKOBBIX M OMOIMOTEUHBIX CHCTEM;

® COBpEMEHHBIMU WH(OPMAIIMOHHBIMU TEXHOJIOTUSAMH U YIPABIATH HHPOPMAIIHEH C HCITOIF30BaHUEM
MIPUKIIATHBIX MPOTPaMM JIETOBOM c(hephl AeATEINbHOCTH;

® HaBBIKAMH HCIIOJIE30BAHUS CETEBBIX KOMIIBIOTEPHBIX TEXHOJOTHH 1 0a3 JaHHBIX B CBOECH MpeaMeTHON

o0J1acTu;

® HaBBIKAMH HCIIOJIb30BAHUS NTAKETOB MPHUKIJIAIHBIX TPOrPaMM ISl BU3yalTU3aI[iH PE3yIbTaTOB

HICCIICTOBAHUM;

® CpeincTBaMU yIpaBiieHUs 0a3bl JaHHBIX JUIS CO3AAHMS U MOAU(PUKAIIIHN cXeM 0a3 JaHHBIX;
WHCTPYMEHTaMH pa3pabOTKH KOMITBIOTEPHBIX OHTONIOTUH U HHTep(delicoB MH(DOPMAITMOHHBIX CUCTEM;
® OCHOBHBIMHM MaTEMaTHYECKHMMH METOJIJaMU aHAJIN3a U ONTHMH3AINHA YKOHOMHYECKUX 3a/1ay.

Ilo nucuunauHe npeaAyCMOTpCHA NPOMCIKYTOYHAA aTTECCTAllUA B (I)OpMC 3ayeTa C OIICHKOM.

O6H.[El$1 TPYAOCMKOCTb OCBOCHUSA JUCHHUIIJIMHBI COCTABJISACT 3 3a4eTHEIX CIANHUIIBI.






