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1. lMosicHuuTEALHAA 3ANIUCKA

1.1. Lenp u 3agaun TUCIUILINHEL
Hens quctumInHe! - GOPMHUPOBAHUE Y CTYICHTOB TEOPETUUYECKUX 3HAHUHN U TIPAKTUIECCKUX
HABBIKOB B 00JIACTH YHCIICHHBIX METOIOB.
3agayn QUCIIUILINHEL
JEMOHCTpAIHs OOLIUX MOJXO0J0B, UCTIOIB3YEMbIX B PA3TUYHBIX YHCICHHBIX METOAaX, UX
00OCHOBAHME U aHAIU3;
U3yuYeHHE TMPUEMOB BBIYUCICHUH M MPOTPAMMHPOBAHHS B CHUCTEME KOMITBIOTEPHOM
anreopsl.

1.2. ®opmMupyemble KOMIIETEHIIUN, COOTHECEHHBIE C TUIAHUPYEMBIMU pe3yiibTaTaMi 00y4eHHUS 10
JUCLUIIIINHE:

Komnerenuus HNuaukaropsl Pe3yabrarsl 00y4yenust
(Kom ¥ HANMEHOBAHUE) KOMIeTeHn i
(ko1 1 HAMMEHOBAHME)

[IK-1 Criocoben [IK-1.1. 3naeT TeopeTuueckue | 3HaTh:

pa3pabaThIiBaTh ATOPUTMBI OCHOBBI TIOCTPOCHUS CHOCOOBI armmpoOKCUMAIH (QYHKITHIA;

00paboTku nHpOpMAIIH C aJropuTMOB 00PabOTKH METOJIbI YUCJICHHOTO PEIICHHUSI

HCTIOTb30BaHUEM WH(pOpPMAIIHH. YPaBHEHUH U CUCTEM;

COBPEMEHHBIX TIK-1.2. YMeeT onuCHIBaThH METO/bI MOCTPOCHHUSI KBaJIPpaTyPHBIX

MaTeMaTUIECKIX METOJOB aJITOPUTMBI 00PaOOTKU (dhopmyIt 1 GOPMYIT YHCIICHHOTO
uH(pOpMAIIHH C nmuddepeHIupOoBaHYSL.
HCIIOJIb30BAHUEM YMeTs:
COBpPEMEHHBIX MPUMEHSATH METOJIbI
MaTeMaTHYeCKUX METOOB. MaTeMaTHYeCKOTO aHalu3a, JOTUKH
IIK-1.3. Umeer U MOJIEIUPOBAHUS, TEOPETUUECKOTO
MPAKTHYECKUHN OITBIT 1 OKCTIEPUMEHTAIFHOTO
pa3paboTKH alNropuTMOB UCCIIeIOBaHUs B MHPOPMATUKE U
00paboTKN HHPOPMALIH C T'YMaHUTApHBIX HayKax;
HCITOJTb30BaHUEM BBIOMPATH 2PGEKTUBHBINA METO IS
COBpPEMEHHBIX YHCJICHHOTO pelleHHs 3a7a4,
MaTreMaTHYECKUX METO/I0B BO3HMKAIOLINX [IPH aHAJIH3E

MaTeMaTHYECKUX MOJEIEH;
CO3/1aBaTh MPOTPAMMBI,
peanu3yionye BHIOpaHHBIH METO/.
Bnaners:

COBPEMEHHBIMH HH(POPMAIIMOHHBIMU
TEXHOJIOTUSMH U YIIPABIATh
nHpOpMaIHEH ¢ UCTIONB30BaHUEM
IPUKJIaIHBIX IPOTPAMM;

HaBBIKAMH BBITTOTHEHUST
BBIYUCIICHUH, HAIIUCAHUS U OTIa KU
POrpaMM B CUCTEME
KOMITBIOTEPHOM anreOpsl.

[TK-2. Ciocoben TIK-2.1. 3naeT cranmapTsl U 3HaTh:

MIPEACTABIATE PE3YJIBTAThI JIOKaJIbHbIE HOPMAaTHBBI TEXHHUYECKHUE, IPOTrPaMMHBIE

UCCIIeIOBaHMI U pa3pabdoOTOK | MpeNCTaBICHUS PE3yNIbTaTOB | cpefcTBa M S3bIKH

B popMax OTYETOB, WCCIIeIOBaHMSI B OTYETAX, MPOTrpaMMHUPOBaHUS I pa3paboTKu

pedeparos, myonukanuii u pedeparax, myOTUKaIsIX U aJTOPUTMOB U MIPOTPAMM B 00JIaCTH

IIyOIMUHBIX 00CYXKIEHNUH HPE3EeHTalNAX. MHTEJUICKTYaJIbHOTO aHAIN3a
[TK-2.2. Ymeet ohopMIIsTh JIAHHBIX, UHTEJUIEKTYAJIbHBIX U

C006H.[€HI/DI 0 pe3yjibTarax HH(bOpMa].IHOHHBIX CHUCTEM,




HCCIICIOBAaHUM B BHJIEC
OTYETOB, peheparoB, HAyIHBIX
cTarel U Mmpe3eHTalui.
[TK-2.3. Umeet
MPaKTUYECKUNA OTBIT
MIPEJICTaBICHUS Pe3yIbTaTOB
Hay4YHBIX I/ICCJIC,ZIOBaHI/Iﬁ B
BHUJI€ OTYETOB, pedeparos,
HAyYHBIX CTareH u
Mpe3eHTalnM.

VYMeTs:

WCIIOJIH30BATh JTOKYMEHTAIIHIO K
MPOTPaMMHBIM CHCTEMaM |
cTaHJapTaM B 00JIacTH
MPOrpaMMHUPOBAHHS U
WH(POPMAIIMOHHBIX CHCTEM B
MPAKTUYECKOM EATEIBHOCTH;

0 OpMIIATH COOOIIICHUS O
pe3ynbTarax ucciIel0OBaHuN B BUIE
OTYETOB U MPE3EHTAIHHA..

Bnanets:

MKMCbMEHHOH M YCTHOM pedubto Ha
TOCYIapCTBEHHOM SI3BIKE H
HEOOXOAMMBIMH 3HAHUSMHU BTOPOTO
SI3BIKA;

COBpEMEHHBIMU HH(POPMAIMOHHBIMH
TEXHOJIOTUSMH U YIPABJIATh
HHpOpMaIHEH ¢ UCTIONB30BaHUEM
MPHUKJIATHBIX IIPOTPaMM JIETIOBOM
cephl TeATeTEHOCTH;
HCIIOIL30BaTh CETEBLIE
KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
JIaHHBIX B CBOEH IIPEIMETHOM
obiacru;

WCIOJIh30BATh MAKEThI MPUKIIATHBIX
MPOTpamMM JUIsl BU3YyaIH3alun
pE3YILTATOB MCCICIOBAHMI.

[1IK-4. Cniocoben
pa3pabarbIBarth,
MOJICPHU3HPOBATH U
NPUMCHATh CUCTEMEI,
HCTIONIB3YIOIIHUE CpeAcTBa 0a3
JIaHHBIX M JIMHTBUCTHYECKOTO
obecriedyeHus

[1IK-4.1. 3HaeT TeopeTHIECcKue
OCHOBBI pa3paboTKH 6a3
JTAHHBIX U CUCTEMY
TpeOOBaHMMA, IPEABIBIAECMBIX
K JIMHTBUCTUYECKOMY
00ecCIeueHHIO.

TIK-4.2. YMmeeT mpuUMEHSATH
COBPEMEHHbBIE CHCTEMBI
yrpaBJieHHs 0a3aM¥ TaHHBIX
JUTSI IPAKTHYECKON PabOTHI 1O
CO3/IaHUIO U MCITOJIb30BaHUIO
0a3 TaHHBIX B Pa3HBIX
MPEIMETHBIX 00JIaCTSIX.
[1IK-4.3. YMeeT ucmons30Barh
JIMHTBUCTUYECKOE
obecrnieueHue
WH(OPMAITMOHHBIX CHCTEM.
I1K-4.4 meeT npakTH4ECKHIt
OTIBIT pa3paboTKH,
MOJIEpHHU3AIUHN 1
HCIIOJIB30BaHUS 0a3 JaHHBIX, a
TaK)KE MCITOJIb30BaHHUS
JUHTBACTHYECKOTO
obecrieueHust
WHGOPMAIIMOHHBIX CUCTEM.

3HaTh:

OCHOBHBIC ITPUHIIUIIBI TOCTPOCHHUS
PENALMOHHBIX 033 TaHHBIX.
YMeTh:

cOo3/1aBaTh U BeCTH 0a3bl JaHHBIX
CpEICTBAMH CUCTEMBI YIIPABICHHS
0azaMM TaHHBIX;

WCI0JIb30BAaTh T€3ayPYChl, CIIOBAPU U
OHTOJIOTUU B HH(POPMAITUOHHBIX
CHUCTEeMax.

Bnaners:

CPEICTBaMH YIIpaBIICHUS 0a3bl
JTAHHBIX TS CO3/IaHUS U
Monudukamy cxem 6a3 TaHHBIX;
WHCTPYMEHTaMH pa3paboTKu
KOMITBIOTEPHBIX OHTOJIOTHH U
nHTepdeiicoB MHPOPMAITHOHHBIX
CUCTEM.

[K-9. CnocoGen npuMeHsITh
METO/Ibl aHaJIM3a BapUaHTOB,
pa3paboTKM U ITOUCKA
KOMIIPOMUCCHBIX PELIEHUN

TIK-9.1. 3HaeT TeopeTrueckue
OCHOBBI METOJIOB
ONITHMH3AIINH.

I1K-9.2. YmeeT npuMeHATh
METOJIBI IIOUCKA

3HaTh:

MareMaTH4YeCKHe METOALI B 3a7a4ax
MO/JICJIMPOBAHUS MPOLIECCOB,;
METOJIBI HCCIeIoBaHUs (DYHKIIMN U
pelIeHrs 33,14 OOTUMHU3AIINH;




OIITUMAJIBbHBIX peHleHI/Iﬁ B
MPaKTUYECKOU NEATEIbHOCTH.
I1K-9.3. meer
HpaKTI/I'-IeCKI/Iﬁ OIIBIT y‘-IaCTI/DI
B aHaJU3€ MPEUMYIIECTB U
PHUCKOB BO3MOXKHBIX PEIIeHUN
C HCIOJIb30BaHUEM
MaTEMaTU4YCCKNX METOA0B.

HMCTOYHUKH MOTPEIIHOCTEN
BBIYUCIICHUH B CLIOCOOBI
YMEHBIIICHUS TTOTPEIIHOCTEM.
YMeTs:

0CBauBaTh CaMOCTOATENBHO
KOMITBIOTEPHBIE CUCTEMBI U A3BIKH
MPOrpaMMHUPOBAHHUS;

BBIOMpaTh 2P PEeKTUBHBIN METOI IS
YHICICHHOTO pEeIIeHus 3a1ad,
BO3HUKAIONINX TIPU aHAJIN3E
MaTeMaTHYECKUX MOJEIIEH;
CO03/1aBaTh MIPOrPaMMBI,
peanu3yronye BHIOpaHHbBIA METO/,.
Bitaners:

OCHOBHBIMM MaTeMaTH4eCKUMU
METOAAMH aHaJIN3a U ONTUMU3ALNH
9KOHOMHYECKHUX 3a]1a4.

1.3. MecTo TUCIUIIIIMHBI B CTPYKTYype 00pa30BaTeIbHON IPOrPaMMBI

Jucuunnuna « BerarcnuTenbHas MaTeMaTUKa» OTHOCUTCA K YacTH, GOpMUPYEMOM ydacTHUKaMU

o0pa3oBareIbHbIX OTHOLICHUH, OoKka quctuiuine b1 yyeGHoro miana.

J1i1st OCBOEHHMSI TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BJIaJIeHHsI, C(OOPMUPOBAHHBIC B
XOJIC U3YUEHUS CIENYIOIMX JUCIUIUIMH U MTPOXOXKICHHS MPAKTUK: MaTeMaTUYECKUI aHaIu3,
anreOpa, muddepeHranbHbie YpaBHEHUS U UX PUIIOKEHHUS, a TaKKe HH(POopMaTHKa.

B pesynbrare ocBoeHHs AUCUUIUINHBI (POPMHUPYIOTCS 3HAHHSL, YMEHUS U BIIaJICHUS,

HGO6XO,Z[I/IMI)IG JJI1 U3YUYCHHUA CICAYIOMUX AUCHUILIMH U ITPOXOKACHUA MPAKTUK: TCHCTUYCCKUEC

AJITOPUTMBI U HCﬁpOCCTH, BBCICHHC B p06OTOTCXHI/IKy.




2. CTpyKTypa JUCHUNIMHBI
CTpyKTypa IMCUUILIHHBI 11 04HOH (opMBbI 00ydeHNsI

OO61mas Tpyno€MKOCTh JUCIUIUIMHBI COCTABIISET 3 3.€., 114 4., B TOM 4Kclie KOHTaKTHas pabora
oOyyaromuxcs ¢ npernofasareneM 42 4., MpoMeXyTO4Has arTectanus 18 4., camocrostenbHas padota
obydaromuxcst 54 4.

Ce Bupl yaeGHO# paboThI
Me (B yacax)
CT KOHTaKTHas Ca Dopbi
p |Jlex |Ce [IIp MO
TEKYILEro
IUU | MU | aK CTO KOHTPOIIS
Ne Paznen HaP 1 T Ta6o ITpom e yCIIEBAEMOCTH,
/I | AUCUMIUIMHBI/ TEMBI e paTop | exyTo o bopma
| e Yy-Has nas IIPOMEKYTOYHOU
ue pab
4 | 33WAT |arTecT | arTecTaluu (no
ust anus cemecmpam)
HS
TH
S
1 BrruncnurenbHbIi 5 (2 4 6 VYeTHbIl onipoc
JKCIEPUMEHT U
CUCTEMBbI
KOMIIbIOTEPHOU
MaTeMaTHKH
2 Anmnpoxkcumanus 5 |1 6 8 YeTHBIM ompoc,
byHKIIUN [TpoBepxka
BBITIOJTHEHHUSI
MPaKTUYECKOM
paboTsl,
Homamraee
3aJlaHue
3 UYucnenHoe pemenue |5 |1 6 8 IIpoBepka
ypaBHEHHIA BBITIOJTHEHUS
MPAaKTUYECKOU
paboTHI,
[Tucemennas
KOHTPOJIbHAs
pabora
4 Hucnennoe 5 |2 4 8 YeTHbI onpoc,
MHTEIPUPOBAHUE IIposepxka
BBITIOJTHEHUS
MPaKTUYECKOU
paboTHI,
JomariHee
3aJlaHue
5 UYucnenHoe pemenue |5 |1 4 8 YerHblii onpoc,
CUCTEM JTMHENHBIX IIposepka
anre0panvecKux BBITIOJTHCHHUSI
ypaBHESHUU




MPAaKTUYECKOU
padoTHI,
JomariHee
3aJlaHue

MeTtoabt
ONTHMH3AIIIHA

YeTHBIM onpoc,
IIpoBepka
BBITIOJTHEHUSI
MPaKTUYECKOM
paboThl,
Jomamraee
3aJlaHue

UucneHHoe pelieHre
mddepeHnnatbHbIX
ypaBHEHUM

[IpoBepka
BBITIOJTHEHHUS
MPAKTHYECKOU
paboThl,
[Iucemennas
KOHTPOJIbHAs
pabota

IK3AMEH

18

IK3AMEH NO
ounemam

UTOIO:.

10

32

18

54




3. Conep:xaHue THCIHIIJINHBI

Ne

HaumenoBanue pazaesa
AMCHMILINHBI

Conep:xkanue

BoruncnuTenbHbIN SKCIEPUMEHT U
CHUCTEMBI KOMITBIOTEPHOU
MaTeMaTUKU

1.1 MaTemaTn4ueckasi MOJIE€Nb, YACIECHHBIA METO/I,
BBIYMCIICHUS. YHUCIIEHHBIE pacyeThl U CUMBOJIbHBIC
(ananutHyeckue) BerarcieHus. Buapl
IIOIPEIIHOCTEN.

I'padbl BEIYUCIUTEIBHBIX TPOIECCOB.

1.2 CuctemMbl CUMBOJIBHBIX BBIUMCIICHUN.
Wurepdeiic cuctempl Mathematica, siipo cuctemsl U
nakeTsl pacmupeHuid. CTpykTypa JOKyMEHTa,
pabora ¢ ssuerikamu. OCHOBHBIC TUIIBI JAHHBIX U
00bekToB. ['padmueckrie BO3MOXXHOCTH CUCTEMBI.
QOYHKIMOHAIBHBIN U IPOLEAYPHBIN CTHIIN
nporpaMMupoBaHus B cucteme Mathematica.
[IpuMeHeHne cucTeM KOMIBIOTEPHON MaTeMaTHKU
JUIsl pELLIEHNUS 3a/]ad MaTeMaTU4eCKOIo aHaau3a u
anreOpel.

AnnpokcuMaiust hyHKIHA

2.1 Crenennblie psaapl. [Tomnaombr UeOblimena.
IToBbINIEHHE TOYHOCTH AIIIPOKCUMAIIMH (DYHKIHH.

2.2 IlonmuHOMUAIBHAS UHTEPHOJALINSL. MeTo
Jlarpamxka. MeToJ CriIaifHOB.

2.3 PanroHanbHble TPUOIMKEHHS U HETIPEPhIBHBIC
Jpoowu.

[Ipumenenue rpadukoB A aHAIKM3a 3aBUCUMOCTEN
B cucteme Mathematica.

UncneHHoe pellleHre YpaBHEHUI

3.1 Ilouck KOpHEN ypaBHEHUSI UTEPALIMOHHBIMU
METOJaMH, HaAXOXKACHUC HA4YaJIbHOT'O HpI/I6JII/I)K€HI/I$I.
Merton OUCEKITNH.

3.2 Meton nocienoBaTeNbHbIX MPHOINKEHUH,
JOCTAaTOYHBIE YCIOBHS CXOIUMOCTH METOIA.

3.3 Meron Hetotona. CpaBHEHHE METOIOB.
ABTOMAaTH3MPOBaHHOE HAMMCAHUE CYNEPIO3UIHIA
(byuxumit B cucreme Mathematica.

YuciaeHHoe HHTCTPHUPOBAHUC

4.1 IIpaBuiio Tpanennii. OmuOKka orpaHUYEHUS TSI
Metoza Tpanenuil. Meton Cumriicona.
Ksagparypusie hopmynsl Herotona — Koreca.

4.2 Merton I'aycca.
Metox Moute-Kapio. CpaBHEHHE METOIOB.

YucneHHOe pelIeHUE CUCTEM
JMHEHHBIX anre0panyecKux
YpaBHECHUH

5.1 Metoa ucknrouenus ['aycca, yrounenue
pewenus. tepaunonnsie MeToabl, MeTo ['aycca —
3etigens. CpaBHEHHE METOOB.




6 | Meroasr onTUMHU3AIAN

6.1 IloctanoBka 3agaun. OqHOMEpHAS ONTUMU3AIHUA.
MHoromepHbI€ 3314 ONTUMU3AIMHU. 3a]1a41 C
OrpaHUYEHUSIMU.

7 | UucnenHoe penieHue
nudbepeHNAILHBIX YPABHEHUN

7.1 Yucnennoe nuddepeHnpoBaHne, KOHEUHbIE
pa3HOCTH.

OO0bIkHOBeHHBIE MU depeHInaIbHble ypaBHEHUS.
[Tops /10K YMCIEHHOTO METOAA.

7.2 Metoasl Pynre — Kyrra. MeToasl mporaosa u
koppekunu. CpaBHEHHUE METOJIOB.
YpaBHEHHsI ¢ YACTHBIMU IPOU3BOJIHBIMH.

4. OOpasoBaTe/IbHbIE TEXHOJIOTHH'

Ne N
Buowi yueonoun Nudopmanuonnbie u
n/ | Haumenoeanue pazoena
" paoomul o0pa3oBare/ibHbIE TEXHOJIOTHH
1 2 3 5
1 | BeraucanrenbHbIN Jleknus 1. BBoauas nexmnus-0Oecena.
AKCIIEPUMEHT U CUCTEMBI
KOMITBIOTEPHOM [IpakTuueckoe [IpakTuueckas padora.
MAaTE€MaTHKH 3aHsiTue 1.
[IpakTnueckoe [TpakTtuueckas pabora.
3aHATHE 2.
2 | Annpoxcumarust Gyakimid | Jlekuus 2 [TpobGnemHuas nexuusi.
[IpakTueckoe [TpakTuueckas pabora.
3aHsATHE 3.
[IpakTuueckoe [TpakTuueckas padora.
3aHsTHE 4.
IIpakTnueckoe [Tpaktuueckas padora.
3aHATHE 5.
CamocrositensHas | PaboTta ¢ mHTEpHET-pecypcamu.
pabota KoncynbsrupoBanue nocpeicTeoMm
DJIEKTPOHHOM MOYTEL
3 | YUucnenHoe pelieHue Jlexnus 3 Teopernueckas geKIusl.
ypaBHEHUU

B pasgene ykasblBaloTcs 06pa3oBaTte/ibHble TEXHOOTMM, UCMOMb3yeMble MPU peasiv3auun pasnnyHbIX
BMAOB YUYEOHbIX 3aHATWIA AN Hanbonee ahPeKTBHOrO OCBOEHNA AUCUMNIMHLI. [pK NpoBeAeHNN YHEGHbIX 3aHATUIA
obecrneunBaeTcs pasBUTUE Yy O0OYYalOLWMXCA HaBbIKOB KOMaHAHON paboTbl, MEXINYHOCTHOW KOMMYHMKaLWK,
NPUHATUS PeLUeHniA, NnAepcknx kadecTB (BKIOYas Mpyv HeEO6XOAMMOCTU MPOBEAEHWE WHTEPaKTUBHbLIX NEKUMUiA,
rPynnoBbIX AUCKYCCUIA, PONEBbIX WP, TPEHWHIOB, aHasM3 CUTyauuid ¥ MMUTAUMOHHBLIX MOZEeneid, npenojaBaHue
avcumnnvH (moodyseli) B hopMe KypcoB, COCTaB/IEHHbIX HA OCHOBE PEe3y/NbTAaTOB Hay4HbIX UCCNefOoBaHWi, B TOM
ynucne ¢ y4éToMm permoHasibHbIX OCOGEHHOCTEN NpotheccnoHanbHOM AesATeNbHOCTU BbINMYCKHUKOB U MOTPEeGHOCTEN
pa6otogareneii (n.34. Mpukas Ne301).



[IpakTnueckoe [TpakTrueckas pabora.
3aHsTHE 6.
[IpakTnueckoe [IpakTuueckas pabdora.
3aHATHE 7.
[IpakTrueckoe [TpakTruaeckas paboTa.
3aHATHE 8.
CamocrositensHas | PaboTa ¢ mHTEpHET-pEcypcamu.
pabora KoncynsrupoBanue u npuém
JIOMAIIIHUX 33JIaHUN [TOCPEACTBOM
NIEKTPOHHOM NOoYThl TeopeTnyeckas
JIEKLIMSL.
Hucnenunoe [IpakTrueckoe [IpakTuueckas padora.
MHTETrPUPOBAHUE 3aHsTHE 9.
[IpakTruueckoe [TpakTuueckas pabora.
3ansitue 10.
CamocrosarenbHas | Pabora ¢ mHTEpHET-peCypcaMu.
pabora KoncynbsrupoBanue u npuém
JIOMalIHKUX 3aJJaHUI 10CPEICTBOM
3JICKTPOHHOM ITOYTHI
UYucieHHoe pelienue Jlexuus 4 Teoperndeckas nexkuus.
CUCTEM JIMHEHHBIX
anredpanvecKux [IpakTnueckoe [TpakTrueckas pabora.
ypaBHEHUU 3ansaTue 11.
[IpakTuueckoe [TpakTuueckas pabora.
3ansitue 12.
CamocrosrenbHas | Pabora ¢ mHTEpHET-peCypcaMu.
pabota KoncynsrupoBanue u npuém
JIOMalIHUX 3aJJaHUH TOCPEICTBOM
JIEKTPOHHOM IIOYTHI
Metoasl ONITUMU3ALUT [IpakTnueckoe [IpakTuueckas padora.
3aHsTue 13.
[IpakTuueckoe [TpakTrueckas pabora.
3ansTue 14.
CamocrosTenbHas | PaboTa ¢ nuHTEpHET-pECYpCaMH.
pabota KoncynsrupoBanue u npuém
JIOMaIIHUX 3aJJaHUI TOCPEICTBOM
IEKTPOHHOM OYTHI
UucneHHoe peneHue Jleknus 5 Teopernueckas JeKUHs.
TuddepeHraTbHbIX
YpaBHEHUU [IpakTrnueckoe [TpaxTuueckas pabora.
3aHsTue 15.

KOHTDOJ'ILHB.S[ pa60Ta.




IIpakTnueckoe
3aHsTue 16.
Pabora c uHTEpHET-pECYypCcCamMu.
CamocrositensHas | KoncynpsTupoBanue v npuém
pabota JIOMAIIHUX 33JIaHUN [TOCPEACTBOM
DJIEKTPOHHOM MOYTHI




B mepuon BpeMEHHOro NMPUOCTAHOBIEHHS IMOCEHICHHsS] OOy4aroIMMUCS MOMEUIEHUN U
teppuropun PITY. nns opranusanum y4yeOHOro mporecca ¢ HPUMEHEHHEM 3JEKTPOHHOTO
oOyyeHUs] W JUCTAHIMOHHBIX OOpPa30BaTENIbHBIX TEXHOJOTHI MOTYT OBITH HCIOJIb30BaHbI
ciieayonme oo0pa3oBareIbHble TEXHOIOTHH:

— BUJICO-JIEKIIUH;

— OHJIAMH-JIEKLIUU B PEKUME PEATILHOTO BPEMEHH;

— JJIEKTPOHHbIE YUEOHUKH, YueOHbIe T0coOus, HayYyHbIe U3aHUsI B DJIEKTPOHHOM BHJIE U

AOCTYII K MHBIM 3JICKTPOHHBIM 06p330BaTCJIBHI>IM pecypcam;
— CUCTEMEI OJId SJICKTPOHHOI'O0 TCCTUPOBAHUA,
— KOHCYJIbTAlUH C UCIIOJIb30BAHUCM TCIICKOMMYHUKAIIMOHHBIX CPECICTB.

5. OneHka JIAHUPYEMBIX Pe3yJbTATOB 00y4eHus!
5.1. CucrtemMa oLieHUBaHUS

®opMa KOHTPOJISA Makc. KoJIn4ecTBO
0aJ1J10B
3a oany Bcero
padoTy
Texkymuii KOHTPOJIb:
onpoc 5 0asioB 5 GasuioB
JIOM. 3aj1aHue (TeMbl 1—3) 5 6amoB 10 6amioB
KOHTp. pabota (Tembl 1—3) 10 6ammoB 10 6ammoB
MIPAKT. paboTHI (TeMbl 2—6) 5 6amnoB 25 6amioB
KOHTP. paboTa (TeMbl 4—7) 10 6amioB 10 6a10B
IIpomesxyTouHast arrectanus (dK3aMeH) 40 6annoB
Hroro 3a cemecTp (IUCLUILINHY ) 100
0aJIoB

[TomyuyeHHBII COBOKYITHBIN pe3yibTaT KOHBEPTUPYETCS B TPAAULIMOHHYIO IIKAJTy OLICHOK U B
KTy OlleHOK EBpomneiickoii cuctemsl mepeHoca u HakoruieHus: kpenutos (European Credit
Transfer System; nanee — ECTS) B cooTBETCTBHUHM ¢ TaOIHIICH:

100-6ammbras TpanuIuoHHAs MIKaIa [Ixana ECTS
Kana

95 - 100 A

83 — 94 OTJIMYHO B

68 — 82 XOPOIIIO 3a4TEHO C

56 — 67 D

5055 YIOBJIETBOPUTEIHEHO B

20 —49 FX

0_10 HEyJ/IOBJIETBOPHUTENBHO HE 3a4TEHO F




5.2.Kputepuu BbICTaBICHUS OLIEHKU MO TUCLUUILINHE

Bananl/
HIxana
ECTS

OueHka mo
JUCHUILIMHE

Kpurepun oneHkn pe3yJibTaToB 00y4eHuUsi 10
AUCUHMILINHE

100-83/
AB

«OTIIMIHOY/
«3a4TEHO
(oTu4aHO)»/
«3aYTCHOY

BricTaBnsiercst oOy4aronieMycsi, €Cliu OH IITyOOKO U TPOYHO
YCBOWJI TEOPETUYECKUM U MPAKTUYECKUN MaTepUall, MOKET
MIPOJEMOHCTPUPOBATH 3TO HA 3aHIATHUAX U B XOZE
IIPOMEXKYTOYHON aTTECTALNH.

OOyuyaronuiicst ICYEPITHIBAOIIE U JIOTHYECKH CTPOHHO
M3JaraeT yueOHbIi MaTepHall, yMEeT YBSA3bIBaTh TEOPHUIO C
MPAKTHUKOM, CIPABIIAETCS C pELICHUEM 3a]1a4
npo¢eCCHOHAIBHON HAIPaBIEHHOCTH BHICOKOTO YPOBHS
CIIO’KHOCTH, IPaBUJILHO 000CHOBBIBAET MPUHSATHIC
pelIeHus.

CB0OOOAHO OpUEHTHPYETCS B yUeOHOM 1
npo¢eCCHOHAIBHON JTUTEPATYpE.

OreHka Mo AUCIUILTAHE BBICTABIISIOTCS 00YYaroneMycs ¢
y4€TOM PEe3yNbTaTOB TEKYIIEH 1 MPOMEKYTOUHOM
aTTeCTallUu.

Komnerenun, 3aKkperyi€éHHbIe 3a JUCIUILTUHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKUI.

82-68/

«Xopouioy/
«3a4TCHO
(xoporo)»/
«3aUTCHO»

BricraBnsiercsa oOydaromemycsi, €Ciii OH 3HaeT
TEOPETUYECKUN U ITPAKTUYECKUM Marepua, rpaMOTHO U 110
CYLIECTBY M3JIaraeT €ro Ha 3aHATUSAX U B XONIE
IIPOMEKYTOYHOM aTTECTALMU, HE IOIyCKas CYIECTBEHHBIX
HETOYHOCTEH.

OOyuaromuiicsi MpaBMIILHO MPUMEHSIET TEOPETUIECKHE
IIOJIOKEHUS TIPU PEIIEHUH NTPAKTUYECKUX 3a/1a4
npo¢eCCHOHAIBHON HANPaBIEHHOCTH PAa3HOTO YPOBHS
CJIO’KHOCTH, BJIa/Iee€T HeOOXOAUMBIMHU JJIS1 3TOTO HABBIKAMU
U IpUEMaMU.

JlocTaTouyHO XOPOIIO OPUEHTUPYETCS B yUeOHOU 1
npo¢eCCHOHAIBHON JTUTEPATYpE.

OreHka o AMCLUUINIMHE BBICTABISIOTCS 00yyaromemMycs ¢
y4ETOM pe3yibTaTOB TEKYIIEH U IIPOMEKYTOUYHON
aTTECTALNH.

Komnierennuu, 3akperi€éHHbIe 3a JUCUUTLUIMHOM,
c(hOpMHPOBaHBI HA YPOBHE — «XOPOLIUIY.

67-50/
D.E

«YIIOBJICTBOPH-TEITH
HO»/

«3a4TEHO
(YIOBIETBOPH-TEIH
HO)»/

«3a4TEHO»

BrictaBnsiercs oOydaromemycs, €Clii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUN U IPAKTUYECKUM MaTepual,
JIOITyCKAEeT OT/IEJIbHBIE OIIUOKH MTPH €0 U3JI0KESHUH Ha
3aHATHAX U B XOZI€ MPOMEXYTOYHON aTTECTALHH.
OO0yuaromuiicss UCIBITHIBAET ONPEACIEHHBIE 3aTPYIHEHUS B
IIPUMEHEHUH TEOPETUUECKUX MOJIOKEHUM ITPU PELICHUH
MIPaKTUUECKHUX 3a]a4 Ipo¢eCcCUOHAIbHOM HAIIPaBIEHHOCTH
CTaHJapTHOI'O YPOBHsI CIOXKHOCTH, BIIAaJIEET
HEOOXOIMMBIMU ISl 5TOT0 0Aa30BHIMU HABBIKAMH U
MpUEMAMHU.

JleMOHCTpHUpYyEeT JOCTaTOYHBIN YPOBEHb 3HAHUSI y4eOHOM
JIUTEPATYPbI 0 JUCLIMILINHE.




Or1eHKa N0 AMCUUIUIMHE BBICTABIISIOTCS 00yJaromeMycs ¢
Y4YETOM pe3yJbTaTOB TEKYILEH 1 MPOMEKYTOUHOM
arTecTanun.

Komnierennuu, 3akperyi€éHHbIe 3a JUCIUTUIMHOM,
c(hopMHpOBaHBI HA YPOBHE — «TOCTATOYHBIN).

49-0/ «HeynoBneTBopute | BricTaBnsiercs oOyuaromemycs, €Clii OH He 3HaeT Ha
FFX JTBHOY/ 0a30BOM ypOBHE TE€OPETUUECKHIA U MPAKTHUECKUI
HE 3a4TECHO Marepuall, J0IyCKaeT IpyOble OUIMOKY MTPH €T0 M3JI0KESHUH

HAa 3aHATUAX U B XOZAE MPOMEKYTOYHOH aTTeCTalNH.
OOy4aromuiicst UCTIBITHIBAET CEPbE3HBIC 3aTPyIHEHHS B
MPUMEHEHUH TEOPETUUECKHX TOJIOKEHUI TIPU PEIICHUN
NPaKTHYECKHX 3a/1a4 MPOPeCCHOHATBHON HAIPABIEHHOCTH
CTaHAApPTHOTO YPOBHS CIOKHOCTH, HE BIaJCET
HEOOXOAMMBIMH ISl 3TOTO HaBBIKAMH U TIPHEMaMH.
JleMOHCTpHUpYeT (pparMeHTapHbIC 3HAHUS YIeOHOM
JUTEPATypHI IO TUCHUTUTHHE.

OueHka 1o JUCLUIIIIMHE BHICTABIAIOTCS 00YJaromeMycs C
y4ETOM pe3yNbTaTOB TEKYIIEH U MPOMEXYTOUHON
aTTeCTaIlHH.

KommereHun Ha ypoBHE «I0CTaTOUHBIIY, 3aKPETIEHHBIC
33 AMCLUUIIMHON, He CHOPMHUPOBAHBIL.

5.3. OneHOYHBIE CPEACTBA (MaTepuabl) ISl TEKYILErO KOHTPOJISI YCIIEBAEMOCTH,
IPOMEXYTOYHOH aTTeCcTaluy 00yJYaroIIUXCs 10 JUCIUTUINHE

5.3.1. OO0pa3ibl 3aJaHMi JUISI CAMOCTOSTETHHOTO BBITOJIHEHUS

1. Ilyctp umcno x okpyrieHo, |x| < 1. M306pa3utsh rpad BEIMUCIUTETHHOTO MPOLIECca ’
x+2x°

1-10x>

2. Haiitu nepBble mectb kod(duimeHToB pasioxeHus QyHkioum f(x) B psg 1o

BBIBCCTH BBIPAKCHUC JIsI MAKCUMAJIbHO BO3MOKHOM OIIMOKH. y =

nonuHoMaM YeObiera. f(x) = X+ 5x + 1.
3. Haiitu ko3¢ UIMEHTH palOHANIBHOTO NpUOMKeHHA. Mcmonb3ys MoaydYeHHYIO
(bopMyity, BBIYUCINTH 3HadeHUe GyHKIUK 1pu X=0.2, CpaBHUTH HaliIGCHHOE 3HAYCHHE
L bbb
crounpM. (1 — x)° = T Trexr

4. Haiitn k03 PUIIMEHTHI KBaJpaTHOTO TpeXwWieHa, rpa)uk KOTOPOTO MPOXOAUT depe3
touku (0, 1), (1,3) u (3, -1).

5.3.2. OOpa31bl 3a1aHU# 711 KOHTPOJIBHBIX padoT
Kontponbnas padora Ne 1

Bapuanm 1
1. IlycTh MONOXUTENbHBIC YKCIAa a U b OKpymieHbl. M300pa3uTh rpad BBIYHCIUTEIHHOTO
MPOIECCa ¥ BBIBECTH BBIPAKEHUE JIJISI MAKCHMAIILHO BO3MOXKHOM omunoku. y=a (b+1/b)..
2. Haiitu nepBeie mecTs K03 duimenToB paznoxkenus GyHkuun f(X) B psx 1o moamHOMaM
YeOpimea. CpaBHHUTH paziokeHHe ¢ psaom Teimopa B okpectHoctu 0, ompenenus

omnOKy B Toukax 0.3 u 1. f(x) = xz‘\/ 1-x.

3. Haiitu xo>duimmenTs panroHaTbHOTO NPUOMMKEHUs. MCmonb3ys MOIyYeHHYHO
(opMyITy, BEIUMCINTE 3HaUeHHE (QyHKIUH npu X=0.2, CpaBHUTHh HAWJECHHOE 3HAYCHUE C




NOJTYYEHHBIM TIPU HCHOJb30BAaHUM BCTPOEHHBIX (yHKIMH cucremMbl Mathematica.
2
b +b_x
cos B=»——4
1+czx
[TocTpouTs MHTEPHOISALMOHHBIN MOMUHOM A (QYHKUMH f(X) U BBIYMCIUTH 3HAUECHUE

£(0.5).

X -1 0 1 2

f(x) -0.5 -0.5 0.5 5.5
Bremucars  urepanuoHHyo  Gopmyny, 00ECHEYMBAIONIIYIO  CXOAMMOCTh  METOAA
HOCIIEAOBATENPHBIX NPUOMIKEeHU. BriOpars HadampbHOE NpUONMMKEHHE, TOKa3aTh
cxonuMocThb. Vcnonb3ys BcTpoeHHyto ¢yHkuuio NestList cuctembr Mathematica naiitu

. 5
pelIeHrne ypaBHEHUS, 3aIUCaTh MEePBbIC 5 BHIYUCICHHBIX NpUOIMKeHnid. x + x = 32.

Kontponbnas padora Ne 2

1.

Bapuanm 1
OyHKIWS y(X) IPUHUMAET CICIYIONINE 3HAUCHUS
X -1 -0,5 0 0,5 1 1,5 2 2,5 3
y 5 6 8 9 7 6 4 5 3

3

Haiiti npuGmmkenHsle 3Hauenus uaTterpana | y(x)dx meromom CHMIICOHA C IIarom
-1

h=1, k=0,5. YTounuTs 3Ha4eHNE UHTETPAIA, TPUMEHUB IKCTPAMOIAIIUNOHHBIA ITEPEXO]T
K IIpeZeIly.
3anucarh UTepalMOHHbIE POPMYIIBI Ul pelieHusl cucteMbl MeToaoM ['aycca — 3eliens.
BeimonHstoTcss M OcTaTouHble  ycioBUs  cxoguMocTH?  BpiOpaB  HawanmpHOE
npubmkenue x0 = 0, y0 = 0, HaifTu pe3ynbTaT TpexX NEPBBIX UTEPALIHA.
{5x + 2y = 123x + 4y = 10

' x
Brimucare urepanmoHHyo ¢GopMyny IS PEIICHUS ypaBHEHUS Yy = Tyz’ y(1) = 1.

Boi6paB Bennuuny mara h=0.1 u h=0.5, Berancauts y(3) MonuduuupoBaHHBIM METOIOM
Oiinepa.

5.3.3 Cnucok TE€OpeTHYECKUX BOMPOCOB, BHIHOCMMBIX Ha MPOMEKYTOUHYIO aTTECTALIUIO
(9K3aMeH)

1. Maremarudeckasi MOZI€IIb, YACICHHBIN METO/I, BbrunciaeHus. [lorpemnoctu.

2. OrtHOCHUTENBHBIE U A0COMIOTHBIE OIIHOKH.

3. PacnpocTtpanenue ommooK.

4. Tpadbl BBIYUCIUTEIHHBIX MIPOLIECCOB.

5. Crenennsie psiabl. OMMOKH.

6. Ilomunomsl YeOrIena.

7. Bpruncnenue nonuHomoB. [Ipasuiio ['opHepa.

8. PanumonanbHbIC MPUOIMIKEHUS U HEMIPEPBIBHBIC APOOH.

9. YucnenHoe pelnieHue ypaBHeHUH. MeToa mocieaoBaTeabHbIX MPUOIMKEHUH.




10. Meton Hetotona - Padcona.

11. TlonnHOMUANIBHAS UHTEPIIOJISLIMSL.

12. YucnenHoe uHTErpupoBanue. Meron Tpanenui.

13. Meron Cumncona. CpaBHEHHE METOJIOB UUCIEHHOTO HHTETPUPOBAHMUS.

14. Meron I'aycca. CpaBHEHHE METOIOB YHCIEHHOTO UHTETPUPOBAHUSL.

15. Cuctembl TMHEHHBIX anredpandyeckux ypaBHeHU. Metoa nckimouenus ["aycca.
16. Cucrembl TMHEHHBIX anreOpanyecKux ypaBHeHUN. MTepalinoHHbIE METO/BI.
17. O6bikHOBEHHBIE AU PepeHnaIbHble ypaBHeHUsA. Meron Diiepa.

18. McnpaBneHHslit MeTO Dinepa.

19. MoaudunmpoBaHHbIi MeTO Dijepa.

20. MeTtopl IpOrHO3a U KOPPEKLUH.

21. BeruucneHnue npou3BOIHbBIX.

22. MeTtoibl OTHOMEPHOU ONTHUMM3ALIUH.

23. MeToa mOKOOPAUHATHOTO CITyCKa.

24. I'pagvieHTHBIE METObI ONTUMM3ALMH. MEeTOA HauCKOPEHIIIETO CIIycKa.

25. 3agauu ¢ orpaHndeHusIMU. Meton mrpadHbIX QyHKITH.

6. YueOHO-MeTOoAN4YecKOe U HHPOPMALIMOHHOE 00ecrieYeHrue TUCIHILIMHBI

6.1.

CHHCOK HCTOYHHKOB U JINTCPATypPhbI

a) OcHosHnas rumepamypa

1.

Hesixonos, B. I1. Mathematica 5/6/7. IlonHoe pykoBoacTBoO : pykoBoactBo / B. I1. [IpsikoHOB.
— Mocksa : JIMK IIpecc, 2010. — 624 c. — ISBN 978-5-94074-553-2. — Texkcr :
MeKTpoHHb  //  Jlamp :  anmekTpoHHO-OMOmmorteunas  cuctema. —  URL:
https://e.lanbook.com/book/1182

Typuak, JI. 1. OcHOBBI uncIeHHBIX METONOB : ydeOHoe mocodue / JI. U. Typuak, I1. B.
[InoTHHKOB. — 2-€ M31., nepepad.u gon. — Mocksa : PUIMATIIUT, 2002. — 304 c. —
ISBN 5-9221-0153-6. — Tekcr : anekTpoHHbIM // JlaHb : 3neKTpoHHO-OMONMMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/2351

0) [ononnumenvuas rumepamypa

baxsanos H. C., )Kunkos H.I1., Ko6easkoB I"M. Uuciaennsie MeTons! : Yueb. ITocoOue mis
cTyaeHToB ¢u3.-mat. CriermansHoctelt . — 3-e u3n., gon. U nepepab.. — M. : BUHOM. Jla6.
3Hanui, 2004.

Bopooses E.M. Bpenenue B CHUCTEMY CHUMBOJBHBIX, TIpaUUecKuX U YHUCIECHHBIX
BeIuMCIeHUN «Maremaruka-5», — M.: « IUAJIOI'-MHU DN », 2005.


https://e.lanbook.com/book/1182

Henexkuna, Y. E. Yucnennsie Metosl: Kypc nekiuit [OnekTpoHHbINH pecypc] : YuebHoe
nocobue / U. E. Jlerexxknaa. — M.: ®unancoas akagemus, 2004. — 112 c.

http://znanium.com/go.php?id=497545
[Tucemennsii JI. KoHcmekT nekmui mo Beicmied maremaruke. [lomneii kype. — M.,

«Atipuc-tipeccy, 2005.

[Mucemennsnii mutpuii Tpodhumosmy.

Koncnekr nekumii mo Bbicimield maremaruke : [monubiii kypc] / [lucemennsiit Imutpuit
Tpodbumosuu ; /1. T. Ilucemennsrit. — 11-e u3g. — Mocksa : Alipuc-npecc, 2013. — 602, [1]
c. : puc. ; 22 cm. — (Bricuiee o6paszoBanue). — ISBN 978-5-8112-4866-7 : 258.00.

6.2. Ilepeuens pecypcoB HH(GOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «IHTepHET».

http:// www.wolfram.com/

https: Iframcl m
Ilepevyens B/l u UCC
Nent HaumenoBanue
/i
1 | MexnyHaponusle pedepaTuBHble HaykoMeTpuueckue b/l, noctymnHbie B pamkax
HanMoHaJILHOU moanmucky B 2021 1.
Web of Science
Scopus
2 | [IpodeccronanpHbie TOTHOTEKCTOBBIE b/], MOCTyNHbBIE B paMKax HallMOHAIBHON
noamucku B 2021 1.
Kypnaer Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
Kypnanst Taylor and Francis
3 | [Ipodeccuonanbubie MOMHOTEKCTOBBIE B/]
JSTOR
M3nanus mo 0011eCTBEHHBIM M TYMaHUTAPHBIM HayKam
OnektponHas 6mbmuoreka Grebennikon.ru
4 | KoMnbroTepHbI€ CIIPaBOYHBIE IPABOBBIE CUCTEMBbI

Koncynpranr Ilntoc,
I'apant



http://../../../../../%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4/Documents/%D0%98%D1%81%D0%BA%D0%B8%D0%BD%D1%82/%D0%90%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B%20%D0%B1%D0%B0%D0%BA%D0%B0%D0%BB%D0%B0%D0%B2%D1%80%D0%BE%D0%B2/%D0%A1%D1%82%D0%B0%D1%80%D1%8B%D0%B5/%0Bhttp://znanium.com/go.php%3Fid=497545
http://../../../../../%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4/Documents/%D0%98%D1%81%D0%BA%D0%B8%D0%BD%D1%82/%D0%90%D0%BA%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D1%8B%20%D0%B1%D0%B0%D0%BA%D0%B0%D0%BB%D0%B0%D0%B2%D1%80%D0%BE%D0%B2/%D0%A1%D1%82%D0%B0%D1%80%D1%8B%D0%B5/%0Bhttp://znanium.com/go.php%3Fid=497545
http://www.wolfram.com/
https://www.wolframcloud.com/

7. MarepuajibHO-TeXHHYECKOe o0ecredeHue TUCUUNINHbI
KoMmbroTepHbIi Ki1acc, KOMIIBIOTEP MPENOAABaTENs, KOMIBIOTEPHI CTYJICHTOB, IPOEKTOP, IKPaH,
JIOCTYIl B UHTEPHET.

IIepeuens I1O
Nenn Haumenosanue 10 [IpousBonurens Croco6
/i pacnpoCcTpaHeHHUS
(muyenzuonnoe unu
€c680000HO
pacnpocmpatsiemoe)
1 Adobe Master Collection CS4 Adobe JIULEH3UOHHOE
2 OC «Anbr O6pazoBanue» 8 00O «bazanet CIIO | nuueH3noHHOE
3 Windows 10 Pro Microsoft JIMLIEH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JULEH3UOHHOE
5 Microsoft Office 2016 Microsoft JINIICH3UOHHOE
6 Zoom Zoom JINIIEH3UOHHOE

8. Olecneuenne 00pa3oBaTeILHOIO NpoLecca IS JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

B X04¢€ peain3dalii AUCHUILIMHBI UCITOJB3YIOTCA CICAYIOIMUE TOIIOJIHUTCIBHBIC
METOAbI O6y‘-I€HI/ISI, TCKYIICIO0 KOHTPOJIA yCIICBACMOCTU U HpOMe)KYTOHHOﬁ arTeCranun
06yqa}01u1/1x051 B 3aBUCUMOCTH OT UX MHAUBUAYAJIbHBIX 0COOEHHOCTEN:

JUISL CJICTIBIX U CIIa0OBUAIINX:
- Jekuud O(OPMIIAIOTCS B BHJIE OSIIEKTPOHHOTO JIOKYMEHTA, JOCTYIMHOTO C ITOMOILBIO
KOMIIbIOTEPA CO CHELMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHHEM;
- THMCbMEHHBIE 3a/laHUs BBINOJHAIOTCS HA KOMIIBIOTEPE CO CIEHUAIM3UPOBAHHBIM
IPOrpaMMHBIM 00€CIIEYEHUEM, U MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;
- o0ecrneunBaeTcsl MHIMBUIyalbHOE paBHOMEPHOE ocBelenrne He Menee 300 Jrokc;
- Q7 BBINOJHEHMS 3a/laHusl IpU HEOOXOAMMOCTH IpPEJOCTaBISETCA YBEJINYMBAIOLIEE
YCTPOUCTBO; BO3MOXKHO TAK)KE UCIIOJIB30BaHNE COOCTBEHHBIX YBETUUNBAIOIINX YCTPOMCTB;
- IUCbMEHHBIE 3aJJaHUs O(POPMIIIOTCS YBETUUYEHHBIM IIPU(PTOM;
- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOM (hopMe MITH BBIIOIHAIOTCS B MTUCbMEHHOH opMe Ha
KOMITBIOTEPE.
JUIS TIyXUX U CIIa00CITBIIIAIINX
- Jekuuu OoQOpPMIIOTCS B BHUJAE DICKTPOHHOIO JOKYMEHTa, JHOO NpeaoCcTaBIIseTCs
3BYKOYCHJIMBAIOLIAs anmnaparypa MHAUBUAYaJIbHOIO M10JIb30BAHNUS;
- IUCbMEHHBIE 3aJJaHHs BBINOJIHAIOTCS Ha KOMIIBIOTEPE B MUCBMEHHOU (hopMe;
- SK3aMeH M 3a4€T MPOBOIATCS B IHUCHBMEHHOH (OopME Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHHe B (hOpME TECTUPOBAHHUS.
JUISL JIUL] C HApyLIEHUSIMHU OIIOPHO-IBUTATENIBHOIO alnmapara:
- JekuMu Oo(OPMIIAIOTCA B BHJIE AIIEKTPOHHOIO JIOKYMEHTA, JOCTYHNHOIO C IOMOILBIO
KOMITBIOTEpA CO CIIELUATN3UPOBAHHBIM POrPAMMHBIM 00€CTIeUeHUEM;
- THMCbMCHHBIC 3alaHUs BBINOJHAIOTCS Ha KOMIIBIOTEpE CO CHEHUaIU3UPOBAaHHBIM
MIPOrPaMMHEIM 00€CTICUCHUEM;



- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOM (popMe MM BBIOIHAIOTCS B MUCbMEHHON opMe Ha
KOMITbIOTEpE.

[Tpu HEOOXOIMMOCTH MpeTyCMaTPUBACTCSl YBEIMUEHUE BPEMEHH JJIs1 TIOATOTOBKU OTBETA.

[Ipouenypa  mpoBeneHHs  MPOMEXKYTOYHOM  arTecTaluud Uil OOydaromuxcs
YCTaHABIMBACTCS C Y4YE€TOM MX MHIUBHIYaJbHBIX HNCHUXO(QU3NYECKHX O0COOEHHOCTEN.
[IpomexyTouHas arTecTanusi MOXKET MPOBOAUTHCS B HECKOJIBKO ITAIOB.

[Ipu mpoBeneHUM MpoLEenyphbl OLIEHUBAHHUS PE3YJbTaTOB OOY4YEeHHUs IMpeaycMaTpuBaeTCs
WCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX B CBSI3M C WHIUBUIYaJbHBIMU
0COOEHHOCTSAMHU O0yYaroImuxcs. DTH CPelCTBA MOTYT OBITh NMPEIOCTABICHBI YHUBEPCUTETOM,
WM MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenue mpouenypbl OLIEHUBAaHMUSA  PE3YyJIbTaToB  OOydYeHHs JIONyCKaeTcs C
HCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.

ObecnieunBaercs A0CTYN K MH(GOPMALMOHHBIM M OMOIHOrpadMueckuM pecypcaM B CETH
WNurtepner s kaxaoro oOydaromierocs B (opMax, aJanTUPOBAHHBIX K OrPAaHUYECHHSIM HUX
30POBbS U BOCIIPUATHUS HH(POPMAIIH:

JUISL CIIETBIX U Ca00BUASIINX:

- B [IeYaTHOM (hopMe yBeIUYEHHBIM HIPUPTOM;
- B opMe 2IEKTPOHHOIO TOKYMEHTA;
- B hopme aynuodaiina.
JUTSL TIIYXHUX U CIa00CIBIIIANINX:
- B Ile4aTHoOi opme;
- B opMe 2NIEKTPOHHOIO JOKYMEHTA.
JUIs1 00Y4aIOLIMXCsl ¢ HApYLIEHUSMHU OIOPHO-ABUraTeIbHOTO amnmapara:
- B TIeUaTHOU opme;
- B (hopMe 2IIEKTPOHHOTO IOKYMEHTA;
- B popme aynuodaiina.

VY4yeOHble ayIUTOPUM JUIsl BCEX BUAOB KOHTAKTHOM M CaMOCTOSATENILHOW pabOThl, HayuHas
O0uOnMoTeKa U WHBIE MOMENIEHUs A1 00yyeHHUs OCHAILEHBl CIEHUATIbHBIM O0OpYAOBaHUEM U
y4eOHBIMH MECTaMH C TEXHUYECKUMU CPeJICTBAMU O0yUEHUS:

JUISL CIIETBIX U Ca00BUASIINX:

- YCTPOMCTBOM Il CKaHUpOBaHUs U ureHus ¢ kamepoil SARA CE;

- nucruieeM bpaiins PAC Mate 20;

- mpuHTepoM bpaitna EmBraille ViewPlus;

JUTSL TIIYXHMX U CIa00CIbIIIANINX:

- ABTOMATH3UPOBAHHBIM pPAabOYMM MECTOM JJIs JIIOIeH ¢ HapyleHHeM ciyXa M|
cl1a00CIIBIIIAIIIX

- aKyCTUYECKHUM yCUIIUTENb U KOJIOHKHY;

JUIsl 00y4aroIuXCsl ¢ HapyILIEHUSIMU ONOPHO-/IBUTaTEILHOTO anmapara:

- IEPEBMKHBIMHU, PETYIUPYyEMBbIMU 3proHoMuyeckumu napramu CHU-1;

- KOMIIBIOTEPHOM TEXHUKOH CO CHENMAIBbHBIM IPOTPAMMHBIM 00ECIIEUEHUEM.

9. MeTonnueckne MaTepuasibl
9.1 Ii1a"pl NPAaKTUYECKUX 3aHATUN

Tema 1 (4 uaca). BoruucaumenvHulil 5KCHepUMEHM U CUCEMbI KOMNLIOMEPHOU MAMeMAamuxu

Hemu paGoTel — nproOpecTH HaBBIKK paboThl ¢ si3pikoM Wolfram Language.

JlaHHYIO TeMy MOXKHO pacCMaTpUBaTh KaK BBOTHYIO Ui Ooiee yriTyOJIeHHOTO MU3Y4YeHUs
KOHKPETHBIX YHCJICHHBIX METONOB. 3HAaKOMCTBO co cpemoir Wolfram Cloud mo3Bomut nanee
MCTIONIb30BATh €€ ISl TPAKTUUECKOM peai3ainy aroOpuTMOB PEIICHHS BEIYUCIUTENBHBIX 3a/1a4.
B xauecTBe MIUTIOCTpAIMK pacCMaTpPUBAETCS 33a4a UCCIIEA0BAHUS (DyHKIIUH.



[Tocne u3y4eHus: JTaHHOW TEMbI CTYIEHTBI IOJKHBI UMETh MPeJICTaBlICHHE:

0 TIpHUpPO/Ie OMHMOOK M UX PACIIPOCTPAHEHUH B XOJIE€ BHIYHCIICHUH;

o ctpykrype cpeasl Wolfram Cloud;

0 (DYHKIIMOHATIFHOM, MTPOIETYPHOM CTHIISIX IPOTPAMMHUPOBAHHSL.

CTyneHTbI TOJHKHBI OBNIAAETh TOHATHIMMU:

MareMaTudecKasi MOJIEIb;

YHCIICHHBIH METON;

olnOKa OrpaHUYeHHs], OIINOKa OKPYTIICHUS;

rpa¢ BBIYHCIUTEIBHOTO MpOLECcCca.

CTyneHTHI TOJHKHBI 3HATH:

OTIpeIeJIEHUs] OCHOBHBIX MOHSATHH, IEpPEUNCIICHHBIX BHIIIIE;

OCHOBHBIC THITBI JAHHBIX U 00BEKTOB si3pIka Wolfram Language;

cuHTakcuc s3pika Wolfram Language;

rpaduueckre BO3MOKHOCTH si3bika Wolfram Language.

CTyneHTbl 10JKHBI YMETh!

OLIEHUBATH BEJIMYHUHY MOTPEUTHOCTH BHIYHUCIICHUH;

3alUCBIBATh MAaTEMaTHMYECKUE BBIPAXKEHUS M (DYHKIMH, BBIIOIHATH NPUOIMKEHHBIE U
TouHble BbIuncieHus B cpene Wolfram Cloud;

CTPOUTH TpaMKH U pelaTh ypaBHEHUs, UCIIOJIb3Ysl BCTPOCHHBIE (DYHKIINY;

CO3[1aBaTh M MPeoOpPa30BBIBATH CIHCKH,

3aMUCBIBATh IPOCTHIE MPOTPAMMBI, COIEPIKAIIINE IIUKJIbI U YCIOBHBIE ONIEPATOPHI.

3anaHusl.

3anath PyHKIHIO, TIOCTPOUTH €€ rpaduxk.

HccnenoBars noBeaeHne GyHKIMH, ONPEICIIUB €€ HYJIH, aCUMIITOThI, SKCTPEMYMBbI, TOUKH
neperuoa.

3anucare TabnuIly 3HadyeHUH QyHKIUH. BpIOpaTh W3 cOHMcKa MakCHMMajbHOE MU
MUHUMAaJIbHOE 3HAUEHUS, ONIPE/IEINTh COOTBETCTBYIOIINE 3HAYEHUSI apTyMEHTA.

KoHTposbpHBIE BOIIPOCHI

1. Maremarudeckasi MOZIeINb, YUCICHHBINA METO/, BbiuncieHus. [lorpemnoctu.

2. OTHOCHUTEBHBIE U a0COIIOTHBIC OIITHOKH.

3. Pacnipoctpanenue ommooK.

4. I'padbr BEIYMCIUTENBHBIX POIIECCOB.

5. CucreMbl CHMBOJBHBIX BbIUHCICHHUH. YHWCIEHHBIE pacyeThl U CHMBOJbHbBIE
(aHaMUTUYECKUE) BHIYMCIICHUS.

6. Crpyxtypa cpeast Wolfram Cloud, 1oKyMeHTBI, siueiiKu TOKYMEHTA.

7. Bripaxenus s3pika Wolfram Language, KOHCTaHTBI, TI€pEeMEHHBIC, CIHUCKH,
(byHKIHH.

8. I'paduueckue BosmMoxkHOCTH si3bika Wolfram Language, ¢pynkmms Plot.

9. Boruncnenue mpenenoB, NPOM3BOIHBIX, MEPBOOOPA3HBIX M OMPEACIIEHHBIX

MHTETPAJIOB IPU TTOMOIIA BCTPOSHHBIX (D)YHKIIUH.

10. Oyukuuu Solve u Reduce.
I1. Hukiel 1 ycnoBHbIE onepaTopsl si3bika Wolfram Language.
CIuCOK HCTOUYHUKOB U JIUTEPATYPBHI.

1. BopobreB E.M. BBenenue B CHUCTEMY CHMBOJBHBIX, I'pa)UYeCKHMX M YHUCICHHBIX
BBIYMCIIeHHH "Matemaruka-5", — M.: « IMAJIOI'-MU DNy, 2005. (tnaesr 1, 2, 4, 6)

2. Typuak JL.U., IInotHukoB I1.B. OcHOBBI uncCieHHbIX METON0B, — M.: @usmarnurt, 2003.
(rmaBa 1)

[lepeuens pecypcoB HHGOPMALMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn «MIHTepHeT»:

http://www.wolfram.com/

https://www.wolframcloud.com/



http://www.wolfram.com/

MarepuanbHO-TEXHHYECKOE 00eCTIeUeHne 3aHATHs: KOMIBIOTEPHBIN KJIacCc, KOMIIBIOTEP
MPenoJaBaTeisi, KOMIbIOTEPhI CTYIEHTOB, MPOEKTOP, SKPaH, JOCTYIl B UHTEPHET.

Tema 2 (6 uacos). Annpoxcumayus QyHKyul

Henn pa®oTbl — HayyuThCsl MNPEACTABIATH (QYHKIMM CTENEHHBIMU  PSAAMU,
paLMOHATILHBIMU IPOOSMHU, CPABHUBATH CIIOCOOBI MPUOIMKEHHOTO BBIUMCIICHUS BHIPAXKECHUH.

B nmannOl pabore paccMaTpHBAIOTCA CIIOCOOBI BBIYMCICHUS BBHIPAKECHHM, COIEPKAIINX
OoJIbIIIOE  YHMCIIO CJaraeMblX, a TakXke JEeMOHCTPUPYIOTCS IOCIIEACTBUS  HAKOIUICHUS
BBIUHCIUTENBHBIX OIIMOOK.

CryneHThI TOJKHBI OBIIAAETh MOHATHIIMMU:

CTETIEHHBIE PAJ;

nojauHoM YeOnliiesa;

HenpepbIBHAas! IpOOk.

CTyneHThI TOJIKHBI 3HATh:

OTIpe/IeTICHUs] OCHOBHBIX MOHATUMN, IEPEUYNUCICHHBIX BBIIIIE;

CHOCOOBI BEIYMCIIEHUS 3HAYEHNSI MHOTOWIEHA M PAllMOHAIBHOTO BBIPAYKEHHUS.

CryneHTbl JOKHBI YMETh!

packiiaipIBaTh (DYHKLMIO B CTETIEHHOM sl U psJl O nonrHoMaM YeOslieBa;

MPEICTABIATH (DYHKIIMIO B BUJE PAIMOHATHLHOTO BHIPAYKCHHUS;

BBIYUCIIATH CyMMBbI B cucteMe Mathematica.

3ananus.

Haiitn mpubmmkenHoe 3HadueHne GyHKnuy Sin[X], HamucaB mporpaMmy, BEIYUCIISIFOILYIO
cyMMy psiga. OLIeHUTh OIIUOKY JUIS Pa3INYHbIX 3HAaYeHUN apTryMeHTa.

ATIPOKCUMHUPOBATh (PYHKIHIO TTOJIUHOMOM, HCIONB3YSI KOAPPUIIUCHTHI PA3IOKEHUS B
psan Teitnopa.

Hatiitu nepBbie KOAhGUITUEHTHI pa3IokeHUsT QYHKIMH B Psijl 110 mormHOMaM UeOkbIieBa.

Boruncnuth k03¢ (GUIHMEHTH pallMOHATBHOTO TPUOTHKESHHUS.

CpaBHUTH pa3IMYHBIC CIIOCOOBI aNmmpOKCUMANUK (YHKIUH, TpaphUUIeCKH I10KA3aTh
BEJIMUMHY OMIMOKH MPH PA3TUYHBIX 3HAYCHUSIX apTyMEHTa.

[TocTpouTh TrpaduK HHTEPHOISIUOHHOTO IIOJIMHOMA, WCIONB3Yys TAOMUIly 3HAYCHHIMA
(byHKIHH.

KOHTpOJ'IBHLIC BOITPOCHI

1. CrerneHHble PsIbL.

2. ITomuHOMEI YeOnIeBa.

3. PannonanbHble IpUOIMKEHNS U HENPEPBIBHBIE IPOOH.
4, NHuTtepnonsiroHHbie NOJUHOMBI Jlarpanixa.

Cnucok UCTOYHUKOB U JIUTEPATyPHI.
1. Bopoores E.M. BmeaeHue B cHUCTeMy CHMBOJIBHBIX, TpadUUECKHMX W YHCICHHBIX
BeIunciiennit "Maremaruka-5", — M.: « IMAJIOT-MU DNy, 2005. (tnassr 8, 9)
2. Typuak JL.U., ITnotaukoB I1.B. OcHOBBI YnCI€HHBIX METOM0B, — M.: ®usmariut, 2003.
(Tmara 2)
[Tepedens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn « UHTepHeT:
http://www.wolfram.com/

https://www.wolframcloud.com/

MaTepI/IaJ'ILHO-TeXHI/IquKOC oOecrieucHre 3aHATHUS: KOMHBIOTCprIﬁ KJIaCC, KOMIIBIOTECP
nmpenoaaBareciisd, KOMIBIOTCPhLI CTYACHTOB, IIPOCKTOP, OKpaH, JOCTYIl B UHTCPHCT.


http://www.wolfram.com/

Tema 3 (6 uacos). Hucnennoe pewerue ypagueruti

Henn paboTsl — OCBOUTH METONbl PEIICHUS HEIMHEWHBIX YpaBHEHUH, HAy4YMTbCA
NpUMEHSTH BcTpoeHHble GpyHKIM Wolfram Language, BEIMUCISIONIME CYTIEPIIO3ULIUH.

B nanHO#l pabore paccMaTpHUBaIOTCSl YHCIEHHBIE METONbl DPELIEHUS HEIMHEHHBIX
YPaBHEHHH.

CryneHThI TOKHBI OBIAJAETh MOHITHIMHU:

UTEPALINS;

CXOIMMOCTb METOAA.

CTyneHThI TOJIKHBI 3HATh:

ONPENEIEHUS] OCHOBHBIX ITOHATUH, IEPEYNCIICHHBIX BBIIIIE;

METOJ OMCEKIINH;

METOJ] OCJIeI0BaTEIbHbIX MPUOTMKEHUN;

Mmeton HetoToHa - Padcona;

JIOCTAaTOYHBIE YCIOBHS CXOAUMOCTH METOOB.

CryneHThl JOKHBI YMETh!

HaxOAWTh PEIICHUS YPABHEHUN UTEPALIMOHHBIMUA METO/IAMH.

3ajaHusl.

JUis 3aJaHHOTO ypaBHEHMs OINpPENENIUTh HHTEpBAJ, COJEp)Kallui KOpEHb, BBIIUCAThH
dbopMyrry MeToAa IOCIEAOBATENbHBIX NPUOIIKEHUH, MPOBEPUTH CXOIUMOCTh METO/A.
BbINONHUTE BBIYMCIICHNUS, I0KA3aTh HallIeHHbIE 3HaYeHUs Ha rpaduke.

Jlisi 3aJaHHOTO ypaBHEHHS OIPENEIUTh WHTEPBAJ, COIEP)KAIIUN KOPEHBb, BBIUCATH
¢dopmyny metona Hetotona - Padcona.

Pemmnte ypaBHeHUE, ncTonb3ys QyHKIHIO Nest.

KoHnTpoapHBIE BOIIPOCHI.

l. YucneHHoe penieHue ypaBHEHUM.
2. Metoa nocnenoBareIbHbIX MPUOIMKEHUH.
3. Meton Hetotona - Padcona.

Cnucok UCTOYHUKOB U JINTEPATYPHI.
3. Bopobres E.M. BBeneHue B cCHUCTEMY CHMBOJBHBIX, TI'paUuecKMX ¥ YHCIEHHBIX
BbIyHCieHnit "Matemaruka-5", — M.: « IMAJIOT-MU DNy, 2005. ( r1aBa 7)
4. Typuak JL.U., ITnotHukoB I1.B. OcHOBBI 4uCIEeHHBIX METONOB, — M.: @u3zmariut, 2003.
(tnaBa 5)
[Tepedens pecypcoB HHGOPMAIIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT:
http:// www.wolfram.com/

https://www.wolframcloud.com/

MarepuanbHO-TEXHUYECKOE OOECIeYeHUE 3aHATUS: KOMIIBIOTEPHBIA KIIAcC, KOMIIBIOTEP
MIpENoIaBaTesi, KOMIBIOTEPHI CTYIEHTOB, IPOEKTOP, IKPaH, JOCTYII B HHTEPHET.

Tema 4 (4 uaca). Yucnennoe unmezpupogarue

Henu pa®oThl — M3Y4YUTh YHUCICHHbIE METOJbl MHTEIPUPOBAHHUS, HAYUYUTHCS pellaTh
3a/1auu, UCTIONb3Ys (PYHKIIMOHATIBHBINA CTHIIb IPOrPaMMHUPOBAHUS.

B nanHoil pa®oTe 4yHMCIEHHbIE METObl MHTETPUPOBAHUS JIOJKHBI ObITh peain30BaHbl B
BUJIE QYHKIINMH, ONIPEEsieMbIX MOIb30BATEIEM.

CryneHThI TOJKHBI OBIAAETh MOHATHIIMMU:

MHTEPIOJIALIMOHHBI MHOTOUJIEH;
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KBajJpaTypHas ¢popmyIa.

CTyneHTbl TOJKHBI 3HATh:

OIIpE/IETIEHUS] OCHOBHBIX IIOHATUM, IEPEYNUCIICHHBIX BBILIIE;
METO/Ibl TOCTPOEHUS KBAAPATYPHBIX POPMYIL;

METOJ] Tpameluii;

MeTon CHMIICOHA;

Mmeroxn ['aycca;

meton Monte-Kapio.

CryneHThI JOKHBI YMETB!

CTPOUTH KBaJpaTypHyto (popMyiy 3a1aHHON TOUHOCTH;
HaXOAMTh 3HAYCHHS OTIPENIeNIEHHBIX HHTETPAJIOB, OLIEHUBATh OLIHOKY.

3agaHus.

BoruncnuTh OmnpeneneHHbll MHTErpaj METOIOM Tpamnelyil; MOBTOPATh BbIUMCICHMS,
YMEHbILIAs 1Iar 10 AOCTUKEHUS 3alaHHON TOYHOCTH.

Boruncnute onpeneneHHbld uHTErpan MerogoM CHMIICOHA; MOBTOPSATH BBIYMCICHUS,
YMEHbILIAs 1Iar 10 AOCTUKEHUS 3alaHHON TOYHOCTH.

3anucaTth QyHKIINIO, BHIYUCISIONIYIO ONpeIeIeHHbII HHTErpall MeTosioM ['aycca.

Hcnone3ys gynknuio Random, Beraucauts naTerpan merogom Monte-Kapio.

KOHTpOJ'IBHLIe BOIIPOCHI

1. YucnenHoe nHTErpUpOBaHue. MeTo Tparenui.

2. Meton Cumncona. CpaBHEHHE METOJI0B YHUCIIEHHOTO HHTEIPUPOBAHUS.
3. Merton [Maycca. CpaBHEHHE METOJIOB YHUCIEHHOIO HHTETPUPOBAHMUSI.

4. Meton Monre-Kapio.

CnucoK UCTOYHUKOB H JINTEPATYPHI.
1. BopoObes E.M. BBenenue B CHUCTEMY CHMBOJBHBIX, TIpadUueCKMX ¥ YHCIEHHBIX
BbIyHCiIeHn "Matemaruka-5", — M.: « ITMAJIOT-MU DNy, 2005. (tnasa 4, 7)
2. Typuax JL.U., [1notaukoB I1.B. OcHOBBI yucineHHBIX METONOB, — M.: @usmariurt, 2003.
(tnaBa 3)
[Tepedens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn « THTepHeT:
http://www.wolfram.com/

https://www.wolframcloud.com/

MarepuanbHO-TEXHUUYECKOE O0eCleyeHHe 3aHATUS: KOMIIBIOTEPHBIM KJIacc, KOMIIBIOTEP
MPEeno1aBaTesi, KOMIbIOTEPHI CTYIEHTOB, IPOEKTOP, SKPaH, JOCTYIl B UHTEPHET.

Tema 5 (4 uaca). Yucnennoe pewienue cucmem TUHEUHbIX aAn2eOPAUYECKUX YPAGHEHULL

Henu pa®OTbl — OCBOUTH METOABI PELICHHS CHCTEM JIMHEWHBIX ajaredpandyeckux
YPaBHEHUH, HAYYUTHCS UCIIOJIb30BATh MPOLIETYPHBIA CTUIIb IPOrPAMMUPOBAHMSL.

B nanHOi#l paboTe UTEpalMOHHBIA METO/ JIOJDKEH OBITh pean30BaH C HCIOIb30BAHUEM
[AKJIOB.

CryneHThI TOJKHBI OBJIAAETh MOHATHIMMU:

II0XO OOYCIIOBJICHHAsI CUCTEMA.

CTyneHThI TOJIKHBI 3HATh:

ONPENEIEHUS] OCHOBHBIX ITOHATUM, IEPEYNCIICHHBIX BBIIIIE;

Meron uckiroueHus ['aycca;

urepanmoHHbIil Meton ["aycca — 3eiiens.

CryneHThI JOKHBI YMETB!

ONPENENATh YCIOBUS CXOAUMOCTH UTEPALIMOHHOTO METOAA;

pelaTh CUCTeMBbI JJMHEHHBIX ypaBHEHHH, ucrionb3ysd Wolfram Language.
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3amanue.
CocrtaBuTh mporpammy i MOJTYYEHUs] PEHICHUS CUCTEMbl YPaBHEHUU UTEPALIMOHHBIM
MeTozioM. [IpoBepuTh cxoquMoCTh MeTOa. BrIuucienus nponmuitocTpupoBaTh rpapuKkamMu.

KoHTpoabHBIE BOIIPOCHI

1. CucTeMbl TUHEHHBIX anredpandeckux ypaBHeHuil. Meron uckiouenus ["aycca.
2. CucreMbl TUHEHHBIX anreOpanyeckux ypaBHeHuH. MTepaliioHHbIE METOIBI.
3. Jloctrarounsle ycinoBHs cxonuMocTu Metona ['aycca — 3eiinens.

CnucoK UCTOYHUKOB H JINTEPATYPHI.
1. Bopobres E.M. BBeneHue B CHUCTEMY CHMBOJBHBIX, TI'padUuecKMX ¥ YHCIEHHBIX
BeruucieHuit "Maremaruka-5", — M.: « IUAJIOT'-MUDN», 2005. (tnaBa 6, 9)
2. Typuax JL.W., [1notaukoB I1.B. OcHOBBI uncieHHBIX MeTONOB, — M.: @usmariut, 2003.
(rnaBa 4)
[lepeuenn pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH « MHTepHeT»:
http://www.wolfram.com/

https://www.wolframcloud.com/

MarepuanbHO-TEXHUYECKOE OO0ECTIeUeHHE 3aHSATHS: KOMIIBIOTEPHBIN KIAcC, KOMITBIOTEP
npernoiaBaTelis, KOMIBIOTEPHI CTYICHTOB, IPOEKTOP, IKPaH, JOCTYIl B UHTEPHET.

Tema 6 (4 uaca). Memoowvr onmumusayuu

Henr pa®oTbl — U3y4yUTh METOABI TOMCKA MHUHUMYMa (YHKIMH HECKOJbKHX
NEePEMEHHBIX.

B nmannHOl paboTe MTEpaIMOHHBIA METOM JOJDKEH OBITh peaju30BaH C MCIOJb30BAHHEM
LIUKJIOB.

CTyneHThl TOJIKHBI OBJIAJETh TOHATHUAMU:

reneBast PyHKIHS;

yHUMOAANbHAs QYHKIIHS;

0e3ycJoBHas 3a/1a4a;

3a/1a4a ¢ OrpaHUYCHUSIMH.

CTyneHThI TOJIKHBI 3HATh:

ONPEIEICHUS] OCHOBHBIX ITOHATUH, IEPEYNCIICHHBIX BBIIIIE;

MeToj1 mepedopa;

METO/1 30JI0TOTO CEUEHNS;

meton HeroToHa;

METO/1 TOKOOPIMHATHOTO CITyCKa;

METO/I TPAIMEHTHOTO CITyCKa;

MeTo IITPaQHBIX PYHKLIUH.

CTyneHThI TOJIKHBI YMETh:

pemars 3a7a4 OJHOMEPHON U MHOTOMEPHON ONTUMU3ALINH.

3amganue.

Haiitu MuHuMyM (yHKIMH JBYX NEpPEMEHHBIX METOJOM IOKOOPAWHATHOTO CIyCKa U
rpaueHTHBIM MeToZoM. CpaBHUTH CKOPOCTh CXOIWMOCTH. BBIYHMCICHHS TMPOMILIIOCTPUPOBATH
rpaduKamu.

KoHTpospHBEIE BOIIPOCHI
1. MeTobl OHTHOMEPHOM ONTHUMH3ALINN.
2. MerTox OKOOPANHATHOTO CITYCKA.


http://www.wolfram.com/

3. Meron rpagueHTHOrO ciycka. MeTo HauCKOpEHILEro CIryCKa.
Cnucok UCTOYHUKOB M JIUTEPATYPHI.

1. Bopobres E.M. BBenenue B cCHCTEMYy CHMBOJIBHBIX, TpaMuUeCKUX W YHUCIECHHBIX
Beruucienuit "Marematuka-5", — M.: « IUAJIOT-MUDN», 2005. (Tmaa 9)

2. Typuak JL.U., IInotHukoB I1.B. OcHOBBI uncineHHBIX METO0B, — M.: @usmarurt, 2003.
(Tnaga 6)

[lepeuens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «MIHTepHeT»:

http://www.wolfram.com/

https://www.wolframcloud.com/

MaTepI/IaHBHO-TGXHI/I‘-IeCKOG oOecrieueHUE 3aHSITHUS: KOMHBIOTCprIfI KJIaCC, KOMIIBIOTCP
nmpenoaaBareciisad, KOMIBIOTEPhI CTYACHTOB, IIPOCKTOP, SKpaH, JOCTYII B UHTCPHECT.

Tema 7 (4 uaca). Hucnennoe peutenue oughghepenyuanvHbix ypasHenu

enu paboThl — OCBOECHHE METOAOB perieHus 3aaaun Koy,

CTyneHTbI TOJDKHBI OBJIAJETh TOHATHIMMU:

MOPSIZIOK ~ YUCJIICHHOTO  METOJa  pelieHuss OOBIKHOBEHHOTro  JuddepeHInanTbHOro
YpaBHEHUS;

Pa3HOCTHAs CXema,

SIBHAsI CXEMa;

YCTOMYMBOCTH METO/IA.

CTyneHTbI 10JKHBI 3HATh!

OTIpE/ICIIEHUS] OCHOBHBIX TIOHSITHH, TIEPEUNCIICHHBIX BHIIIIE;

Mmetonbl Pynre — Kytra;

METOJIBI TPOTHO3a M KOPPEKIINH;

METO/Ibl YUCICHHOTO TU(PepeHIIMPOBAHUS.

CTyneHTHI TOHKHBI YMETh!

pemars quddepeHnnanbable ypaBHeHus, ucnonbdyst Wolfram Language.

3agaHue.

CocTraBuUTh IPOrpaMMBbl JJisl pelleHrs OOBIKHOBEHHBIX TU((epeHINaTbHBIX YpaBHEHUN
metopamu Pynre — Kyrra paznuunoro nopsuka.

KoHTpospHBIE BONIPOCHI

OO6bikHOBeHHBIE U depeHnanbHble ypaBHeHUs. Meron Ditnepa.

HWcnpasnennslil MeTos Jiniepa.

MoaudunupoBaHHbiii MeToA Ditnepa.

MeTtonb! NporHo3a U KOppeKLHUH.

VYpaBHEHUsI B UaCTHBIX MPOU3BOJHBIX. Pa3HOCTHBIE ypaBHEHUS.
CHI/ICOK HCTOYHHUKOB U JINTEPATYPBHI.

1. Bopoores E.M. BBeaenue B cuCTEMY CHUMBOJbHBIX, I'paUuecKMX M YHCIIEHHBIX
BbluncieHut "Maremaruka-5", — M.: « IUAJIOT-MUDN», 2005. (t1assl 2, 7, 9)

2. Typuak JL.U., IInotaukoB I1.B. OcHOBBI uncieHHbIX METON0B, — M.: ®usmariurt, 2003.
(TmaBwr 3, 7)

[lepeuens pecypcoB HHGOPMALMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn «MIHTepHeT»:

http://www.wolfram.com/

N

https://www.wolframcloud.com/


http://www.wolfram.com/
http://www.wolfram.com/

MaTepI/IaHLHO-TCXHI/I‘-IGCKOG o0OecrieucHUe 3aHATHS: KOMHBIOTeprII\/’I KJ1aCC, IpOCKTOP, JOCKA.



lpunoowcenue 1
AHHOTAIUA JTUCHIUTTJIMHBbI

JuctuminHa « BeraucnntenbHas MaTeMaTukay peanusyercs Ha OTIeNeHUN HHTEIUIEKTYaIbHBIX
CHCTEM B TyMaHHUTapHOU cdepe Kadenpoil MaTeMaTHKH, JIOTHKH U HHTEJUICKTYaIbHBIX CHCTEM B
ryMaHUTapHOH cdepe.

[enb AuCIUIUIMHBL - HOPMUPOBAHKE Y CTYJCHTOB TECOPETHUCCKUX 3HAHUH U PAKTUUECKHUX
HAaBBIKOB B O6J'IaCTI/I YUCJICHHBIX METOOOB.
3amayn QUCLMILIAHEL
ACMOHCTpauAa O6HH/IX MoAXoa0B, UCIIOJIB3YEMBIX B PA3JIMYHBIX YUCIICHHBIX METOAAX, UX
000CHOBaHHE M aHAJIU3,;
W3y4YEHUE NPUEMOB BBIUMCICHUNM W IPOTPAMMHUPOBAHMS B CHCTEME KOMITBIOTEPHOMU
anreOpsl.

JlucuuiuinHa HanpaBiieHa Ha (GOPMUPOBAHUE CIEAYIOMNX KOMIIETCHITHIIA:
I1K-1 — CnocoGeH pa3pabarbiBaTh aaropuT™Mbl 00paboTK HH(POPMALIUY C
WCTIOJIb30BaHHEM COBPEMEHHBIX MaTEMaTHUECKAX METO/IOB,
[1K-2 — CnocoGeH nmpeacTaBisaTh pe3ylbTaThl HCCIEIOBAHUN U pa3paboToK B (hopmax
OTYETOB, pedeparoB, MyOIUKaLUi 1 MyOIMUHBIX 00CYKICHHUIA;
[1K-4 — CniocoGeH pa3pabarbiBaTh, MOACPHU3UPOBATH U IPUMEHSITH CUCTEMBI,
WCTIONB3YIOMINE CpeicTBA 0a3 JaHHBIX M JMHTBUCTHYECKOTO 00ECIICUeHS,
[1K-9 — CnocoGeH mpuMeHSATh METO/IbI aHAJIM3a BApUAHTOB, pa3pabOTKH U MOUCKa
KOMIIPOMUCCHBIX PELICHUM.

B pesynbrare ocBOSHUS JUCITUTIITMHBI OOYYArONTUICS JOJIKEH:
3Harh:
METOJIBI TOCTYIIA K MH(POPMAIIMOHHEIM pecypcam;
TEXHUYECKHUE, MPOrPaMMHBIC CPEACTBA U SI3bIKH IPOrPaMMUPOBAHUS JIsl pa3paboTKu
ANTOPUTMOB U MPOTPaMM B OOJIACTH WHTEIJICKTYAIEHOTO aHAIN3a JAHHBIX, HHTEJUIEKTyalbHbIX U
MH(OPMAITOHHBIX CHCTEM;
OCHOBHBIC ITPUHIIUIIBI TOCTPOCHUS PEIISIMOHHBIX 0a3 JaHHBIX;
MAaTeMaTHYEeCKUE METOABI B 33J]auax MOJAEIIMPOBAHUS IPOLIECCOB;
METOZBI HiccTenoBaHus (DYHKIIHIA U PEIIeHNs 387249 ONTHMH3AIIH;
WUCTOYHUKH MOTPEIITHOCTEH BRIYMCICHHUHI U CIIOCOOBI YMEHBILICHHUS ITOTPEIIHOCTEH.
YMeTs:
proOpeTaTh ¢ OONBIION CTENEHBIO CAMOCTOSATENBHOCTH HOBBIC 3HAHUS, HCIIONIb3Ys
COBpEeMEHHBIC 00pa3oBaTeNbHbIE W WH(POPMAIIMOHHEIE TEXHOJIOTHH;
OCBaMBaTh CAMOCTOSTEIbHO KOMIIBIOTEPHBIE CUCTEMBI U A3BIKU TPOrPaMMUPOBAHUS;
HCIIONIB30BATh JIOKYMEHTAIIUIO K TIPOTPaMMHBIM CUCTEMaM | CTaHAapTaM B 00iacTu
MIPOTPaMMHUPOBaHUS ¥ HHPOPMAIIMOHHBIX CUCTEM B IPAKTUYIECKOHN IEATEIBHOCTH;
CO3/1aBaTh U BECTH 0a3bl JaHHBIX CPEACTBAMU CUCTEMBI YIIPABICHHS Oa3aMH TaHHbBIX;
HCIIONb30BAaTh T€3ayPyChl, CIOBAPU U OHTOJIOTHH B MH()OPMAITMOHHBIX CHUCTEMAX;
BBIOMPATh APPEKTUBHBINA METO IJIsl YUCIICHHOTO PEIIeHHs 3a/1a4, BOSHUKAIOIINX TIPH aHAJIH3e
MaTeMaTHIeCKIX MOJICIICH;
CO3J1aBaTh MIPOrPaMMBbI, PEATU3YIOIIUE BHIOPAHHBIA METOI;
0 OpMIIATH COOOIICHHUS O PE3YNBTaTax UCCICIOBAHUN B BUIE OTYETOB M ITPE3ESHTAIIHIA.
Bnaners:
MUCHMEHHOM M YCTHOM PEUBIO Ha TOCYIAPCTBCHHOM SI3bIKE M HEOOXOIMMBIMHU 3HAHUSIMH BTOPOTO
SI3BIKA;
HaBBIKAMH HCIIOJIB30BAHUS TOUCKOBBIX U OMOIIMOTEYHBIX CHCTEM;
COBPEMEHHBIMU HH()OPMAITUOHHBIMH TEXHOJIOTHUSIMH U YIPABNIATh HHpOpMAIIUEH C



HCIIOJB30BAHUEM TPUKIIAIHBIX IPOTPAMM JICJIOBOM C(hephl ICATEIBHOCTH,

HaBBIKAMH WCTIOIH30BaHUS CETEBBIX KOMITLIOTEPHBIX TEXHOJIOTHIA M 0a3 JaHHBIX B CBOEH
MPEIMETHOH 00IacTH;

HABBIKAMU UCIIOJIb30BaHUS MMAKETOB IIPUKIAIHBIX IPOTPAMM JIJIsl BU3YATH3AIlUU PE3YIIETaTOBR
HCCJIETOBAHU;

CpeICcTBaMU YIIPaBICHUS 0a3bl JAHHBIX I CO3MaHMUSI M MOAU(PHUKAIINN CXeM 0a3 JaHHBIX;
UHCTPYMEHTaMH pa3pabOTKH KOMITbIOTEPHBIX OHTOJIOTHI 1 HHTEP(hEHCOB HHPOPMAIIMOHHBIX
CHCTEM;

OCHOBHBIMHM MaTeMaTHYECKUMH METOJAMH aHaJIN3a ¥ ONTHMH3AIMU SKOHOMHYECKHUX 3a/1a4.

ITo pucrunnuxe npeayCMOTpCHA MPOMEKYTOUHAA aTTECCTAUA B q)opMe J9K3aMCHa.

O6H_Iaﬂ TPYAOEMKOCTb OCBOCHHUA JUCHUILIIMHBI COCTABJIACT 3 3a4eTHBIX CIUHUIIBI.



