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9.llenu n 3apayun y4e6HON AUCLIMNIIUHDbI:

Llensamun ocBoeHMs y4eBHOM ANCLMNIUHBI SBRSIOTCS:

- 0by4yeHne CTyaeHTOB OCHOBAM Hay4HOro NporpaMMUPOBaHUS C UCMONb30BaAHNEM SA3bIKOB MNakeToB MpUKNagHbIX
nporpamm,

- hopMMpOBaHUNE Y CTYLEHTOB HaBbIKOB pa3paboTku U peanusauumn anropuTMoB Afs pelleHus MmaTemMaTuyeckux
W NpUKNaaHbIX 3agad,

- MOAroTOBKAa CTYAEHTOB K 3(dEKTUBHOMY WCMOMb30BaHWUIO MPOrpamMmMHbIX MaKeToB B NPOJECCUOHanbHOM
OEeATEeNbHOCTH.

3agayum y4ebHOWM OANCLUNIINHBI:

- UW3yYEeHWe CUHTaKkcuca W OCHOBHbIX KOHCTPYKLWNA,
«MaTtematukay.,

- NprobpeTeHne HaBbLIKOB CAMOCTOATENbHOW paboThl C NAkeToM NPUKMadHbIX NporpaMM, coaepKallyM ThiCSaYm
pasnMYHbIX KOMaHA,

- OCBOEHME METOOOB CUMBOJSILHOrO WM YWUCIEHHOrO aHanusa, onTMMM3auuM U MOAEenMpoBaHusi, odopMIeHNs
npeseHTauuin cpeacTeamm naketa «MaTtemartvkar;

- chopMUpoOBaHME NPaKTUYECKUX HaBbIKOB MCMOMNb30BaHWS COBPEMEHHbIX TEXHOMOMIA M NakeToB NPUKMaaHbIX
nporpamMm Ans pelleHns MaTemMaTUYeckmx 1 npuknagHbIX 3afav;

- MOAroTOBKA K MPaKTUYEeCKOMY MPUMEHEHUIO MOMYYeHHbIX 3HaHMI ONS BbINOMHEHUS KYPCOBbLIX WU AUMIOMHbIX
paboT, cBsI3aHHbIX C HAay4YHbIM NPOrpaMMUpPOBaHNEM.

NCNOoJIb3yeEMbIX B MakeTe nMNpuKragHblX nporpamMmmv

10. MecTo yuyebHOM AncuunnuHbl B cTpykType OOIN: Oucumnnuna otHocuTcs k 6a3oBOMy LKy
B1, obsasatensHasa yactb. OT cTygeHToB TpebytoTcs 06lMe HaBbIKM MPOrpamMMUpOBaHMA Ha NoOOM A3blke U
3HaHWe KypcoB «Anredpbl», «MaTtematnyeckoro aHanmsa, «duddepeHumnanbHbiX ypaBHeHMn n «MeTogoB
BblYMCIEHU». HaBblkM, npuobpeTaemMble MpU M3Y4YeHUU OAaHHOW AMCLMMNAUHBLI, MOTyT ObiTb MCMOMb3yeTcs BO

MHOIMMX MmateMaTu4eCcKmnX npuKkrnagHblX Kypcax, npu BbINOJIHEHNN KYPCOBbLIX N AUMJTOMHbIX pa60T.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHMA NO AucuunMHe/mMoaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIe c nnaHupyemMbiMm pe3ynbTaTtammu OCBOEHMA
obpasoBaTesnibHOM NporpamMmmbl (KOMMNEeTeHUUAMMU BbINYCKHUKOB):

Koa HassaHue Koa(b1) WupmnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHns
KOMNeTeHumum

OTlK-3 | CnocobeH OlMK-3.1 OemoHcTpupyeT 3HaTb: COBpEMEHHbIE MHGOPMALIMOHHbIE
nNoOHUMAaTb U 3HaHWe TEXHOMOIMU U NPOrpaMMHbIE MPOAYKTOB U
NPUMEHSTb COBPEMEHHbIX KOMIMJIEKCOB Pa3fMYHOro HasHa4YeHus
COBPEMEHHbIE VNH(OPMALMOHHBIX
NH(OPMALIMOHHBIE TEXHOMNOTNA 1 YmeTb: co3gaBaTb NPOrpamMmHbI€ NPOAYKTHI,

TEXHOMNOrmn, B TOM

NPUMEHSIET UX NPK

ocBamBaTb METOAUKN UCNOJ1b30OBaHNA

yncne cosfaHuu NporpamMmmHbIX CPeACTB AN peLlleHuns
OTEYECTBEHHbIE, nporpamMmmHbIX npakTU4eckux 3agay

npu cosgaHuu npoayKToB

MporpamMmmHbIX BnageTb: npakTuyecknmm HaBblkamMu paboThbl
NPOAYKTOB U B COBPEMEHHbIX NakeTax NpuKNaaHbix
MporpamMmmHbIX nporpamm Ans peLueHns pacyeTHbIX U
KOMIMJIeKCoB rpacguyecknx 3agay

pasnn4Horo

Ha3Ha4YeHus

12. O6beM AMcUMNIIMHbI B 3a4eTHbIX eanHMULax/vyac:

3/108

CDopma npomemyTquoﬁ aTTecTauuvn:

3auer




13. TpyaoemkocTb NO BUAam y4ye6Hom paboTbl

Bug yuebHown pabotbl Boero TpyRoemkocte
1 cemecTp 2 cemecTpa
AyanTOPHbIE 3aHATMSA 64 32 32
nekuum
B TOM Yucne: npakTuyeckne 32 16 16
nabopaTtopHbie 32 16 16
CamocTosiTenbHasn pabora 44 22 22
B TOM yucne: kypcoBas pabora (npoekT)
dopMa NpoMEXYTOUHOW aTTecTaumm 3ayet 3a4eT
(3avem .)
WToro: 108 54 54

13.1. CopepxxaHne AUCLUNIUHLI

HaunmeHoBaHue
pasgena
AUCUMMNNHBI

CopepxaHue pasgena QUCUUNuHLbI

Peanunsauuns
pasgena
OUCLUNNUHBI C
MOMOLLbIO OHMNAaNH-
Kypca, QYMK *

1. llekuunn

2. NpaKkTnyeckue 3aHATUA

1.1

OCHOBHbI€ NMOHATUS

1.  Adverkn. ApudmeTnyeckue BblparkeHUsa 1 ymcna.
2. KomaHgbl, Helpu cnocobbl oTnagxu.

3. [lepemeHHble UK npucBoeHMe 3HadveHuin. KomaHabiSet,

SetDelayed, Rule, RuleDelayed, ReplaceAll.

4. T[pamMmaTtyviKa BblpaxeHun.

Mrn (Mathematica)

1.2

Cnucku n nuHenHas
anrebpa

5.

CosnaHue CMNCKOB. KomaHabl Table, MatrixForm,
TableFormuGrid; Part, First, Last, Position; Range, Array,Length.
UtepaTtopbl. BnoxeHHbIe cnucky, MaTpuubl u 6N1oYHbIe MaTpuLbl.
MaTtpuuHble onepauun. Komawngbl IdentityMatrix, UnityVector,
DiagonalMatrix;Dot, MatrixPower, Transpose,
ConjugateTranspose; SchurDecomposition; Eigenvalues,
Eigenvectors, Eigensystem; Norm.

MpeobpasoBaHne cnuckoB. KomaHgbl  Append, Prepend,
Insert,ReplacePart, Delete, Drop, Reverse, RotatelLeft,
RotateRight; Union, Intersection, Complement; Count, Select,
Join; Flatten, Partition, Sequence.

M (Mathematica)

1.3

Busyanusauus

10.
11.

OcHoBHble rpaduyeckne onepauun: Plot, ListPlot,
LogLogPlot, ParametricPlot, PolarPlot; Show; Plot3D.
pacpmueckne onuumm. Komangel Options u SetOptions. Onuun
BaseStyle, PlotRange, Ticks, PlotStyle->{Dashed, Red, Thick},
AspectRatio, Frame->True, FrameTicks; Exclusions, AxesLabel,
PlotLegend, Mesh, PerformanceGoal,

MynbTunnukauns. Komangel Manipulate n Animate. Wx onuun.
CoxpaHeHune pucyHkoB. KomaHgbl Export, Directory, SetDirectory.

LogPlot,

M (Mathematica)

1.4

Anrebpauvyeckue
npeobpas3oBanns U
MaTtemMaTU4eckumn
aHanus

12.

13.

15.

16.

MNpeobpaszoBaHne MHorouneHos. Komanabl Simplify. FullSimplify;
Expand, Factor, FactorList, Coefficient, CoefficientList, Collect,
PolynomialQuotient, PolynomialRemainder;
InterpolatingPolynomial, Fit. Onuus Trig->True.

CrtenenHble psagbl. KomaHgbl Series, Normal, SeriesCoefficient,
CoefficientList, SeriesData, InverseSeries, ComposeSeries.
MpeobpasoBaHne paunoHanbHbiX dyHKumA. KomaHabl Apart,
Together, Cancel. Onumnga Trig->True.
OudbdepeHunpoBaHme 1 UHTErpupoBaHue.
Integrate. Onuuma Assumptions.

YucneHHoe mHTerpupoBaHue. KomaHga Nintegrate u ee onuum:
EvaluationMonitor, PrecisionGoal, AccuracyGoal, MaxPoint,
Exclusions, MaxRecursion, MinRecursion.
OG6bIKHOBEHHbIE AndddepeHUManbHble  YpaBHEHUS.

Komangbl D wu

KomaHabl

M (Mathematica)




DSolve n NDSolve

15 18. OnepaTtop umkna Do. M (Mathematica)
19. byneBosHauHble dyHKuMM. KomaHabl Tuna Equalw  Less.
OnepaTopsl LKA KomaHngbel Tuna . .Matcth MemeberQ. Komangbl Cases,
M NOANPOrPAMMbI DeleteCases, Position, Count.. . . .
20. YcnoeHble onepatopsl If, Which, Piecewise, Switch.
21. Onepartopbl ycnosHoro uukna While n For.
22. KomaHga Module v cosgaHve nognporpamm.
1.6 23. 3apanue dyHKkuMi ¢ nomoupbto WabnoHoB. MpuveHeHne komang | MM (Mathematica)
Set, SetDelayed u Blanck.
24. MpumeHeHne HKUMA Kk cnuckam. Komanabl Map n MapAt,
CHOCO6I3' sanaHns anpm6yT Listangl./KomaH,qu MapThread, Thread, Outzr, Inner.p
cpyHKumI 25. YuncTtble n aHOHMMHbIE YHKLNN.
26. Wtepauun cyHkunn. Komangbel Nest, Nestlist, Fold, FoldList,
Composition, ComposeList.
1.7 27. WabnoHel Blank, BlankSequence wn BlankNullSequence. | MM (Mathematica)
LLla6noHbl " Komangpl MatchQ v PatternTest.
npaesuna 28. MpogBuHyTOE 3adaHWe YHKUMA C MNOMOLLbO  LIAaGMoHOB.
npeobpasoBaHuii Peructpbl DownValues n UpValues. Komanabl Condition, TagSet.
29. Wcnonb3oBaHue WabnoHoB B NOACTAHOBKAX.
1.8 30. AtpubyTtbl. Komangbl Attributes, SetAttributes, ClearAttributes, | MMM (Mathematica)
Unprotect, Protect.
MocnegoBaTensHoc | 31. YeTbipe  ponu, KoTopble ~ MOryT  urpaTb  CUMBOJIbI.
Tb NpeobpasoBaHuii CooTtBeTtctBytome um peructpbl: OwnValues, DownValues,
BbIPaXXEHWN B UpValues, SubValues.
«MaTtemaTnke» 32. WNameHeHue nopsaka BbIYMCIIEHUIA. KomaHgbl Hold,
ReleasedHold, Evaluate. NpnumeHeHne k NocTpoeHnto rpacdunkos
pelweHuin anddepeHUmanbHbiX YPaBHEHWUN.
3. llabopaTopHbie paboTbl
3.1 JlabopatopHast 1. | 3HaKOMCTBO C NaKeTOM NPUKNaAHbIX NPorpamMm i
(Mathematica)
3.2 JlabopatopHas 2. | Cnucku 1 maTpuLibl mrn
(Mathematica)
3.3 JlabopaTopHas 3. Buayanusauus e
(Mathematica)
34 JlabopatopHas 4. | MaTtemaTmdeckuii aHanma rrn
(Mathematica)
3.5 Na6opaTopHas 5. | OnepaTtopbl LUKNa U NOANPOrpaMmbl mrn
(Mathematica)
3.6 JlabopatopHast 6. | Cnocobbl 3agaHusa yHKLNIA nrn
(Mathematica)
3.7 JlabopatopHas 7. | La6bnoHsbl 1 npaBuna npeobpasoBaHnii rnn
(Mathematica)
3.8 JlabopatopHas 8. | MNocnenoBaTenbHOCTb NpeoBpasoBaHuii U NakeThbl mrn
(Mathematica)
3.9 JlabopatopHasa 9. | CpeacTtsa npe3eHTaLun rrn
(Mathematica)
3.10 JlabopaTopHas JlnHelHas anrebpa rnn
10. (Mathematica)
3.11 JlabopatopHas OnddepeHumanbHble ypaBHEHMS rrn
11. (Mathematica)
3.12 JlaGopaTtopHas PasHble 3agaun rrn
12. (Mathematica)
13.2. Tembl (pa3penbl) AUCLUMNNUHBLI U BUAbI 3aHATUN
Ne Buabl 3aHATUI (HacoB)
HanmeHoBaHWe TeMbI
n/ Jlekun | Mpaktnyeckn | NlabopatopHel CamocTosiTenbHa
(pasgena) aucunnnHbI Bcero
n n e e s paboTta
1 . OCHOBHbI€ MOHATUSA 4 4 8




1. | Cnncku n NINHEeNHas 4 4 8
2 | anrebpa
:13' Buayanunsauus 4 4 8
1. | Anrebpanyeckne
4 | npeobpasoBaHns " 4 4 8
MaTemMaTn4yecknin aHanma
1. | Onepatopebl umkna " 4 6 10
5 | nognporpammbl
(15' Cnocobbl 3agaHnst yHKUMIA 4 6 10
1. | lWaGnoHbl W npasuna 4 6 10
7 | npeobpasoBaHuii
1. | NocnepoBaTenbHOCTb
8 npeo6pa30PaHMM 4 6 10
BblpaXkeHunn B
«MaTtemaTuke»
113. NNabopaTtopHas 1. 5 5
g. JTabopatopHas 2. > 5
g. NNabopaTtopHas 3. 5 3
2. JTabopatopHas 4. > 3
g. JTabopaTtopHas 5. 3 3
g. JTabopaTtopHas 6. 3 3
3. JTabopaTtopHas 7. 3 3
g. JTabopaTtopHas 8. 3 3
g. JTaGopatopHas 9. 3 3
1130 JTabopaTtopHas 10. 3 3
(131 JTabopatopHas 11. 3 3
?2 JlabopaTtopHasn 12. 3 3
Utoro: 32 32 44 74

14. MeTogn4yeckmne ykasaH1Aa Ans ody4aroWmxca Nno OCBOEHUIO AUCLUMIIUHDI

Kypc npegnonaraet otBeaeHue GOMbLIOTO 4Yucra pasfgenoB Ha CaMOCTOATENbHYK paboTy
ctyoeHToB. [lpvBedeHHble WCTOYHMKM MNO3BOMSIKOT B MOMHOW Mepe CaMOCTOATENbHO U3YYUTb
CTyAeHTaMu AaHHble pasgenbi.

MaTepuan no kaxgow Teme paccmaTpuBaeTcs NnocneaoBaTenbHO C MCMNOMNb30BaHNEM paHee
paccMOTpeHHbIX pasgenoB. Heobxoauma nocTosiHHasi camocTodATenbHas npopaboTka u yCBOEHue
N3MNOXXEHHOro Ha 3aHATUSX MaTepuana.

>KenateneH npocMoTp matepuana no gaHHoW y4ebHoW ANCUUnnHe C onepexeHnem nekunn c
MCNoNb30BaHWEM PeEKOMeHAyeMOn B AaHHOW y4ebHOM nporpaMmme nuteparypbl.

MpnBETCTBYIOTCS BONPOCHI CTYAEHTOB MO TeMe y4ebHON ANCUMNAMHBI U CMEXHbBIM BOMpocam B
Xo4e ayauTOPHbIX 3aHATUN.

Mpn MCNONb30BaHWM AUCTAHUMOHHbIX 0Opa3oBaTerbHbIX TEXHOMOTMA U 3MEKTPOHHOrO
00yyeHnss HeobxoaMMO BbINONHATL BCE yKasaHusa npenogasaTtenen no paborte Ha LMS-nnatdopme,




CBOEBPEMEHHO nopknovatbea K online-zaHatnam, cobnogatb pekoMeHaauum Mo  opraHu3auum
camoCTosTENbHOM paboThl.

15. lNepeyeHb OCHOBHOW W [AOMONHUTENILHOW JUTepaTypbl, PeCypcoB MWHTEpPHeT,
HeobXoAuMbIX ANA OCBOEHUS AUCUMUNIUHBLI (CHUCOK Jsiumepamypbl 0gopMmisgemcs 8
coomeemcmeuu ¢ mpebosarusamu OCT u ucnonb3yemcsi obwias CKeo3Hasi Hymepauus Ors
g8cex sudoe8 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne
n/n

NcTOYHMK

Apbsikoros, B. 1. SHyuknonedusi komnsromepHoU aneebpsi : s3Hyuknonedusi / B. I1. [bsikoHos. — Mockea :
AMK lMpecc, 2010. — 1264 c¢. — ISBN 978-5-94074-490-0. — Tekcm : anekmpoHHbIU // JlaHb :
anekmpoHHo-bubnuomeyHas cucmema. — URL: hitps://e.lanbook.com/book/1179 (dama obpaweHus:
18.05.2023). — Pexum docmyna: drisi aemopus. nosb3ogameredl.

ObsikoHoB, B. IN. Mathematica 5/6/7. MNonHoe pykoBoacTBo : pykoBoacTso / B. M. [bskoHoB. — Mocksa :
OMK lMpecc, 2010. — 624 c. — ISBN 978-5-94074-553-2. — TeKcT : aneKTPOHHbIV // JlaHb : 3NeKTpoHHO-

6nbnmuoTeuHas cuctema. — URL: https://e.lanbook.com/book/1182 (nata o6pawenus: 18.05.2023). —
Pexum goctyna: ans aBTopus. nonb3oBaTenen.
Kpucmanunckuti, B. P. Teopus sepossimHocmeli 8 cucmeme Mathematica : y4ebHoe nocobue / B. P.
Kpucmanurckut. — CaHkm-Iemepbype : JlaHb, 2018. — 136 c. — ISBN 978-5-8114-2888-5. — Tekcm :
3 anekmpoHHbIl // flaHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/103063 (dama obpaweHus: 18.05.2023). — Pexum docmyna: dnsi asmopus.
rnosnib3osamened.
Pynnens, E. FO. ObbikHO8eHHbIE OuthhepeHyuanbHbIe ypasHEeHUS U UX MPUMEHEHUE K COCMasieHur
npocmeliwux MameMamuyeckux modernel : y4ebHoe rnocobue / E. 0. Pynnenb. — Omck : CubAu, 2020.
4 — 194 c. — Texkcm : aneKmpoHHbIL // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/163732 (dama obpaweHus: 18.05.2023). — Pexum docmyna: 0551 aemopus.
ronb3oeamerned.
KauapaH, T. K. Memod manozo napamempa 6 3adaqax ornmumasbHO20 yrpasseHusi | y4ebHoe nocobue / T.
5 K. KauapaH, J1. HO. Kabaruoega. — BopoHex : BI'Y, 2016. — 41 ¢. — Texkcm : anekmpoHHbil // JlaHb :
anekmpoHHO-bubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/165322 (dama obpaweHus:
18.05.2023). — Pexum docmyna: drisi aemopu3. nosb3ogameredl.

B) gononHuTenbHasa nutepaTypa:

Ne
NcTouHMK
n/n
y Bopobses, E. M. BeedeHue 8 cucmemy CUMBOJIbHbIX, 2pathud4eCcKuX U YUCMEHHbBIX 8bIYUCTEHUL
‘Mamemamuka-5’/ E. M. Bopobses.— M. :Directmedia, 2013.— 365 c.
P Bopobres, E. M. BeedeHue e cucmemy ‘Mamemamuka’/ E. M. Bopobbes.— M. : QuHaHChI u
cmamucmuka, 1998.— 262 c.
3 Kypbamos, B. I'. NNakem “Mamemamuka” 8 npuknadHbIX Hay4HbIX uccriedosaHusix : yyebHoe nocobue / B.
I". Kypbamos, B. E. HepHos.— BopoHex : 130amernbckuli dom BI'Y, 2016.— 240 c.
4 Kypbamos, B. I". Bbi4ucniumernbsHblie Memo0Obl criekmparsibHol meopuu  y4ebHoe nocobue / B. I,
Kypbamoe, Y. B. Kypbamoea.— BopoHex : Usdamenbckuli dom BI'Y, 2019.— 323 c.

B) wvHdopmauMoHHbIE 3MEKTPOHHO-Obpa3oBaTeNibHble pecypcbl (oduumnanbHble pecypchl

NHTEPHET)*:
Ne P
ecypc
n/n yp
1 OneKkTpoHHO-6UBNMOTEYHas cucTema «YHuBepcuTeTckas 6ubnuoTeka online (goctyn ocyliecTBnsieTcs no

agpecy: https:/biblioclub.ru/);

> [rir (Mathematica) / B. I'. Kypbamos. — ObpaszogamernbHbili mopmais « Q1eKmpoHHbIU yHU8epcumem
" | BI'Y». — Pexum docmyna: htips://edu.moodle.ru unu htips.//disk.yandex.ru/i/ZmQOy8s8wsqS ig

3 OnekTpoHHas 6ubnuoTeka TexHmveckoro BY3a «KoHcynbTaHT cTyaeHTa» (4OCTyn OCyLLEeCTBNASETCS MO
" | agpecy: hitps://www.studmedlib.ru);

4 OneKTpoHHO-6MbnNMnoTeyHasn cuctema «JlaHb» (AOCTYN ocyllecTBNseTCs No

" | agpecy: hitps://e.lanbook.com/).




16. MNepeyeHb y4yeOHO-MeTOaMYECKOrO obGecneyvyeHusi Ansa camocTosiTenbHOM paboTbl (y4ebHo-
memoduyeckue pexkomeHOauuu, rocobus, 3aldaqyHuKku, MemoOuUYEeCKUE yKa3aHUs MO 6bIMOSIHEHUI
rpaKkmu4eckux (KOHmMpOoribHbIX) pabom u dp.)

Ne
NcTouHuk
n/n
1 AnekmponHbIl kamanoe Hay4rol 6ubnuomeku BopoHexckoeo eocydapcmeeHHO20 yHUsepcumema. —
Pexum docmyna: htto//www.ru/lib.vsu/ru
2 MM (Mathematica) / B. I'. Kypbamos. — O6pa3osamenbHbitli nopmar «neKmpoHHbIU yHusepcumem
BIr'Y». — Pexum docmyna: hitps://edu.moodle.ru unu https.//disk.yandex.ru/ilZmQOy8s8wsgS ig
3 YuebHuk no Wolfram Mathematica / BenerHuuya A.M. — Pexxum docmyna:
http://infrastructure.kiev.ua/news/129/

17. UHcpopMaUnOHHbIE TEXHONOMUKU, UCNoNb3yeMble ANA peanusauum y4eOHOW AUCLUMNIIUHDI,
BKINO4Yasi nporpaMmMHoe obGecnedyeHne WU UHGOPMALMOHHO-CNPaBOYHbIe CUCTEeMbl (nNpu
HeobxoammocTu) [ucumnnumHa peannsyetcad C MNPUMEHEHMEM  3MNEKTPOHHOro ObyyeHus u
ANCTaHUMOHHbIX 00pasoBaTenbHbIX TEXHOMOMMIA. [Ina opraHM3aummn 3aHATUIA PEKOMEHAOBAH OHMNaWH-
Kypc «[MN (Mathematica)», pasameleHHbin Ha nnatdopme ONEeKTPOHHOro yHueepcuteTta BIY (LMS
moodle), a Takke MHTepHET-pecypchl, NpuBEAEHHbIE B M.15B.

18. MaTtepuanbHoO-TeXHU4YecKoe obecnevyeHne AUCUUNSINHLI:
AyauTtopusi, npoekTop, NabopaTtopmsi C KOMMNBbIOTEPHON TEXHUKOM

19. OueHouYHble cpeacTBa AN NPOBEAEHUA TEKYLLEN U MPOMEXYTOYHOWN aTTecTauumn
lMopsiOK  OUEHKNM OCBOEHMsi obOy4yawwuymucs yd4ebHOro maTepuana onpegensieTcs
cogepXxaHMeM crieayrLmnx pasgenos ANCUMMINHGIL

HanmeHoBaHve NHankaTop(bl)
o]
I'rl\;l_'l pasgena aAncumnnmmHbl Kol_l“l’/'lge(’;?'* OOCTUXEHNS OueHou4Hble cpeacTea
(moayns) KOMMeTeHUMn
CobecenoBaHue Mo pesynbtatam
1. | Bee pasnent| MK-3 MK-3.1 BbINOMNHEHNs NabopaTopHbIX paboT.
lNpomexyTovHasa aTTecTauus lMepeyeHb BONpoCoB
dopma KOHTpons - 3a4eT npuBedeH HXKeE.

20 TunoBble OLEHO4YHbIE CpeACcTBa U MeToAMYECKUe maTepuanbl, onpeaensiowme npoueaypbl
oLeHMBaHuA

20.1 TeKyWwMIn KOHTPOIb YCNeBaeMoCTH

KoHTponb ycneBaeMocTy Nno AUCLMNIINHE OCYLLECTBNSIETCS C NMOMOLLbIO CrieayoLLmX
OLIEHOYHbIX CPEACTB: KOHTPOIbHas.

O6paseL 3agaHUN K KOHTPOSBHOM.

Kak ¢ nomoLbto komaHabl ListPlot nsaobpasnts CAMCOK, COCTOSALLMIA U3 KOMMITEKCHbIX Yucen?

C nomoLLbo Kakon KoMaHAbl HaAo pelwaTb TPaHCLEHAEHTHbIE YPaBHEHNS?

Kak n3obpasnte acumMnToThl rpadpmka yHKUMM NYHKTUPOM?

Uto Hago caenaTb, 4TOObI BO BpeMsS MynbTUMNMKAUUK rpadmka (pyHKUMM OocuM KoopauHat
OoCTaBanICb HENOABWXKHLIMU?

Kak yoanntb OCTaTOMHbIA YrfeH B pasnoxeHun dyHKuMM no dopmyne Tennopa koMaHaow
Series?

MMepeuncnute N3BeCTHbIE BaM BapuaHTbl ONUCaHUs uTepaTtopa B koMaHaax Tuna uukna Do.
Kak paboTaeTt komaHga Outer?

o OO

No



8. [nsa 4ero HyxxHa kKomaHaa Sequence?
9. Kak nornyeckyto KomaHay Mcnonb3oBaTh B Ka4ecTse WabnoHa?
10. Kakasa komaHga siBnsetca obpaTtHon K Hold?

TpeboBaHUA K BbINOMHEHWIO 3aaHUIN KOHTPOMbHbIX (LUKanbl U KPUTEPUM OLEHNBaAHUSA)
OueHka «5» (0OTNMYHO) BLICTABNSETCS, €Cnv 00yYatoLLMIACa NoKa3biBaeT BCECTOPOHHME U rnybokne
3HaHWs1 NPOrpPaMMHOro Matepuana; nocnegoBaTernbHO M YETKO OTBEYaEeT Ha BONpockl buneTta u
AOMOSHUTENbHbIE BONPOCHI; YBEPEHHO OPUEHTUPYETCHA B NPOBNEMHbIX CUTyaunNsAX; 4eMOHCTpUpyeT
CMOCOBOHOCTb MPUMEHATL TEOPETUYECKNE 3HAHUA ANSA aHanu3a nNpakTUYeckux cuTyauun, genatb
npaBuUnbHbIE BbIBOAbI, NPOSIBISIET TBOPYECKME CNOCOBHOCTN B NOHUMAHUN, U3TNTOXKEHUN U
MCNoNb30BaHMM NPOrpaMMHOro Matepuana; NoATBepX4aeT NoSIHoe OCBOEHNE KOMMNEeTEHUUN,
NpeayCcMOTPEHHbIX NPOrpaMmMon.

OueHka «4» (xopoLuo) BbICTaBNsETCA, ecnu oby4vaoLwmMnca nokasbiBaeT NOMHOE 3HaHNE
nporpaMMHOro Matepuana; gaeT NnoJiHble OTBEThbl HA TeopeTUYeckne BONpoChl, 4OMyCKas HEKOTOpble
HETOYHOCTW; NPaBWUIIbHO NPUMEHSET TEOPETUYECKNE MONOXEHMS K OLIEHKE NMPaKTUYECKNX CUTyauui;
AEMOHCTPUPYET XOPOLUMIA YPOBEHb OCBOEHNS MaTepuana u B LIenoM noaTBepXaaeT 0CBOEHNE
KOMMNETEHUUIA, NpefyCMOTPEHHbLIX NPOrPaMmMONn.

OueHka «3» (yaoBneTBOpUTENIbHO) BLICTABMSIETCA, €ClM 00y4atoLLMncs NokasbiBaeT 3HaHNe
OCHOBHOro matepuana B obbeme, Heo6xoAMMOM 41151 NpeacTosien NpodeccuoHanbLHON
AEeATENbHOCTU; NPU OTBETE HA BOMNPOCHI He AonyckaeT rpyobix owWmnbOK, HO UCMNbITLIBAET 3aTPyAHEHMUS
B NocrneaoBaTenlbHOCTM UX U3NOXEHWUS; HE B MOSTHON Mepe AeMOHCTPUpPYeT CNOCOBHOCTbL NPUMEHATD
TeopeTnyeckne 3HaHusa Ansa aHanmsa NpakTU4eckuxX cuTyaumm, nogTBepXXaaeT 0CBOeHMe
KOMMNETEeHUUA, NpegyCMOTPEHHbLIX NPOrPaMMON Ha MUHUManbHO AOMYCTUMOM YPOBHE.

OueHka «2» (HeyaoOBNeTBOPUTENbHO) BbICTABNSETCS, eCiln 00yYaloLWNNCS UMEET CYLLECTBEHHbIE
npobenbl B 3HaHNAX OCHOBHOIO y4ebHOro Matepmana; He cnocobeH apryMeHTUPOBaHHO U
nocrnefoBaTenbHO ero uanaratb, 4OMyCcKaeT rpyoble OWMOKM B OTBETAX, HENPABUIIBHO OTBEYaET Ha
3agaBaeMble BOMPOCh! UMK 3aTPYAHSIETCS C OTBETOM; HE NOATBEPXKAAET OCBOEHME KOMMNETEHLUUNA,
NPeAyCMOTPEHHbIX NPOrPaMMONn.

20.2 NMpomexyTo4yHana aTTecTaums

MpomexyToyHas aTTecTaums No AUCLUUNNMHE OCYLLECTBMAETCH C MOMOLLBIO CMeaYLNX
OLIEHOYHbIX CpeacTB: cobecenoBaHme Mo aK3amMeHaLNOHHbIM GuneTam K 9K3aMeHy.

OrniucaHue mexHooeuu rnposedeHus 3a4ema
CpeAcTBO NPOMEXYTOYHOIO KOHTPOSS YCBOEHUST pa3genoB ANCUUNMUHBI, OpraHM3oBaHHOE B BUAE
cobecenoBaHusi Npenogaearterns 1 06yyaroLerocs; NpoBoAUTCA B KOMMNbIOTEPHOM Kracce unu (npu
KpanHen HeobXxoaANMOCTM) AUCTAHLNOHHO.

TpebosaHusi K 8bIMONTHEeHUO 3adaHul, WKalbl U Kpumepuu OueHU8aHUs
OueHKa «OTNMYHO» BbICTaBNSETCSA 3a rnybokoe 3HaHue nNpeayCcMOTPEHHOro NporpaMmon Matepuana,
coaepaLlerocst B OCHOBHbIX Y AONOMHUTENbHbIX PEKOMEHA0BaHHbIX NMTepaTypHbIX UCTOYHMKAX, 3a
YMEHME YEeTKO, JTAKOHWYHO 1 FIOrMyeckn nocrneaoBaTenbHO OTBeYaTbh Ha NOCTaBMEHHbIE BOMPOChHI, 3a
YMEHME aHanu3npoBaTb U3yYaemble SBNEHNS B X B3aMMOCBSA3N N ANANEKTUYECKOM Pa3BUTUM,
NPUMEHSITbL TEOPETUYECKME NOMNOXEHNUSI NPY PELLEHUM NPaKTUYECKMX 3a4ad; obyyaroLwunmncs
noaTBepXgaeT NOfHOe OCBOEHME KOMMNETEHUMIN, NpeayCMOTPEHHbIX NPOrpaMmonn.
OueHKa «xopoLo» BbICTaBMNSETCSA 3a TBepgoe 3HaHMe OCHOBHOIO (MPOrpaMmMHOro) Matepuana,
BKINIOYASA pacyeThbl, 3a rpamMoTHble, 6e3 CyLLeCTBEHHbIX HETOYHOCTEN OTBEThI HA NOCTaBMEHHbIE
BOMPOCHI, 3@ YMEHNE NPUMEHATb TeopeTUYECKME MOSOXKEHNS AN peLLeHns NpakTUYeckux 3agav;
o6yyvaloLmicsa AEMOHCTPUPYET XOPOLLMIA YPOBEHb OCBOEHUSI MaTtepuana u B LLenoM nogresepxaaet
OCBOEHMe KoMNneTeHUW, NPeayCMOTPEHHbIX MPOrpamMmMon.
OueHKa «yaOBNeTBOPUTENbHO» BbICTaBMNsieTCA 3a obLyee 3HaHMe TONbKO OCHOBHOrO MaTtepuana, 3a
OTBETbI, CoAepXKaLLMe HETOHYHOCTM uUnn cnabo apryMeHTUPOBaHHbIE, C HapyLUEHUEM
nocnenoBaTenbHOCTU U3NOXEHUA MaTepuana, 3a crnaboe NpMMeHeHe TEOPETUYECKMX MOSTOXKEHWUI



Npu peLLeHn NPaKTUYECKNX 3aaad; obyyaoLwuiics NoATBEPKAAET OCBOEHNE KOMMNETEHLMNA,
NpeayCMOTPEHHbIX MPOrpamMmMoi Ha MUHMMArbHO AOMYCTUMOM YPOBHE.

OueHKa «HeyAoBNeTBOPUTENIbHO» BbICTaBMSIETCS 3@ HE3HAHUE 3HAYUTENIbHONM YacTu NPOrpaMMHOro
maTtepuana, 3a CyLleCTBeHHble OLMOKM B OTBETax Ha BOMPOCHI, 328 HEYMEHNe CaMOCTOsITENbHO NucaTb
npocTenne nporpaMmbl, 3a HE3HaHNE OCHOBHbBIX MOHSATUIA AUCLUNMWHBI, He NOATBEPXKAaeT OCBOEHMe
KOMMNeTEeHUUIA, NpeayCMOTPEHHbIX NPOrpaMMoi

20.3 ®doHA oOuUeHOYHbIX cpeacTB  CPOPMUPOBAHHOCTUM  KOMMETEHUUA  CTYAEHTOB,
pekoMmeHAyeMblI A5si NPpoBeAeHNA ANarHoCTUYECKMX paboTt

MK-3. CnocobeH NnoHUMaTh 1 MPUMEHATL COBPEMEHHLIE NHOPMALMOHHbIE TEXHONOIMK, B TOM 4mnCHle
OTeYeCTBEHHble, NPWU CO34aHMM NPOrPaMMHbIX MPOAYKTOB M MPOrpamMMHbIX KOMMSIEKCOB PasfiU4HOro
Ha3Ha4eHus

Mpumep 3agaHnsa ANSA KOHTPONbLHOM pPaboThbl
BapuaHT 1

1. 3awmTa aBTOpCKMX NpaB, 00Lasn XxapaKTeprCTmKa.
2. YronoBHasi OTBETCTBEHHOCTb 3a HapyLUEHNE aBTOPCKMX NpaB.

20.2 NpomexyTo4Han aTTecTayus
MepeyeHb BONPOCOB K 3a4eTy:
Bonpocbl ¢ BapyaHTtamu oTBEeTOB

1. C nomouubto kakon komaHabl B nakete «Wolfram Mathematica» MoxHO coBMeCTUTb ABa rpaduka?
a) Show

6) Join

B) Union

r) Together

OTBeT: a)

2. Kakas 13 cnefgyowimx komaHg, B nakete «Wolfram Mathematica» TpaHcnoHupyeT matpuuy?
a) Transpose

6) RotateLeft

B) Switch

r) Normal

OTBeT: a)

3. Kakaa u3 cnegytownx komang B nakete «Wolfram Mathematica» nsobpaxaet Ha akpaHe rpaduk
SIBHO 3a0aHHON OyHKUUKN?

a) Plot

6) ParametricPlot

B) ListPlot

r) PolarPlot

OTBeT: a)

4. Kakas n3 crnegyowmx komaHa B nakete «Wolfram Mathematica» nsobpaxaeT Ha akpaHe rpaduk
dYyHKUMK ¢ norapndMmUyeckMm macutabom no ocam?

a) LogLogPlot

6) PlotRange

B) Show

r) PolarPlot



OTBeT: a)

5. Kakaa un3 cnegytowmx komaHa B nakete «Wolfram Mathematica» pewaet guddepeHumnanbHbie
ypaBHEHMNA?

a) DSolve

6) RSolve

B) NSolve

r) Solve

OtBeT: a)

6. Kakas u3 cneaytowmx komaHa B nakete «Wolfram Mathematica» packnagbiBaeT MHOroysneH Ha
MHOXUTENN?

a) Factor

6) Decompose

B) FindRoot

r) Expand

OTBeT: a)

BOHpOCbI C KPaTKUM TeKCTOBbIM OTBETOM

1. KakoB pe3ynbTaT BbinonHeHus B nakete «Wolfram Mathematica» komangbl Conjugate[2+3*1]?
Oteet: 2 — 31

2. KakoB pesynbTtart BbinosiHeHna B nakete «Wolfram Mathematica» komangbl Append[{1,2},0]?

Oteer: {1,2,0}

1 KakoB pesynbTat BbinonHeHus B nakete «Wolfram Mathematica» komaHgbl N[Pi, 3]?
Oteet: 3.14

3. Kakos pesynbTat BbinonHeHus B nakete «Wolfram Mathematica» komanabl Print["n =", 1]?
OteeT: n=1

4. KakoB pesynbTar BeinosiHeHus B nakete «Wolfram Mathematica» komangbl 3*4==127?
OTtBerT: True

5. KakoB pe3ynbTat BbinonHeHus B nakete «Wolfram Mathematica» komaHgb! IntegerQ[7]?
OtseT: True

6. KakoB pesynbTaT BbinonHeHusa B nakete «Wolfram Mathematica» komaHabl Positive[3]?
OtseT: True

7. KakoB pesynbTat BbinonHeHus B nakete «Wolfram Mathematica» komangbl MemberQ[{2,3,5},3]?
OtseTt: True

OnucaHue mexHosioauu I'IpOSGOGHUFI.'

Tekylas atTecTaumns NPOBOAUTCA Ha 3aHATUM OQHOBPEMEHHO BO BCel y4ebHon rpynne B Buae
TecTa B 3reKTPOHHON obpasoBaTenbHON cpefe «ANeKTPOHHbIN yHuBepcuTteT BIY». bonbluas vyacTtb
BOMNPOCOB MPOBepsSieTCs aBToOMaTU4EeCKX, NPOBEPKM NpenogasaTenemM ¢ pyyYHbIM OLeHMBaHUEM
TpebytoT TONbKO OTAENbHbIE BOMPOCHI, NPeAcTaBneHHble B popMe acce. OrpaHuyeHne no BpeMeHu Ha
Kaxkayto nonblTky — 1 4ac 30 MUHYT

Kpumepuu u wkarnbsi oyeHusaHus 3adaHuti OC:
[insi oLueHMBaHUSA BbINONHEHUS 3a4aHWIA UCNoNb3yeTcs GannbHas Wwkana:



1) 3aKpbITbl€ 3aJaHUA (TeCTOBbIe C BapnaHTamMmun OTBETOB, Cpe}:l,HI/Ilz YpPOBEHb CJ'IO)KHOCTI/I) .

1 6ann — yka3aH BepHbI OTBET;

0 6annoe — ykasaH HEBEpPHbLIN OTBET (MOMHOCTBIO UM YaCTUYHO HEBEPHDLIN).
2) OTKpbITblE 3a4aHNSA (TECTOBbIE C KPATKMM TEKCTOBBIM OTBETOM, MOBLILLEHHbIN YPOBEHb

2 Ganna — ykasaH BepHbI OTBET;
0 6annoB — ykasaH HEBEPHLIN OTBET

CnocobeH BbICTPOUTb COBCTBEHHYHO JTOTMYECKYIO LLIeNOYKy
paccy)XaeHui 1 NoNyyYnTb OTBET

YpoBeHb
Kputepun oueHnBaHUA KOMMNETEHL M chopmumposa | LLkana oueHoK
HHOCTU
KOMMNeTEeHLWI
KpuTepun oueHnBaHUA KOMMNETEHL M
cBobOOHO BNageeT matepuanom, oTBeYaeT Ha BONpocChl; ymeeT | ba3osbil 3aumeHo
paccyxgaTtb; B Cly4ae He3HaHust HebonbLIon YacTu Matepuana | yposeHb

OTBeTbl Ha 6ONbLUYK YacTb TEOPETUHECKNX BONPOCOB
HeBepHble. 3HaunTernbHast YacTb NPAKTUYECKUX 3a4aHNN He
BbINOSIHEHA UMW AONYLLEHbl CYLLIECTBEHHbIE OLLUMOKN,
nokasbIBaKLLMe, YTO CTyAEHT He BriageeT obs3aTenbHbIMU
3HaHUSAMM NO JaHHOW Teme

He 3aumeHo




