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YTBEPXKJAIO:
H.0. aeKaHa (JH3HKO-TEXHHYECKOr0

" A. ®DoMEHKO
|

[lporpamma  coctaBieHa  Ha  OCHOBaHHH  DejepalibHOrO  roCyJIapCTBEHHOIO
oOpazoBaTeIbHOTO cTaHZapTra Beicmero obdpazopanus (@I'OC BO) nanpapieHus [NOATOTOBKH
03.04.02 ®musuka (ypoBeHb MarmcCTpaTyphl), YTBEPKIEHHOIO IpHKazoM MHHHCTEpCcTBa
oOpa3oBanns 1 Haykn Poccuiickoit @exepamnn ot 28 arrycra 2015 r. Ne 913;

[Topsinka opramm3amn y4eOHOro mpoiecca B 00pa3oBaTENbHEIX OPraHH3alHsaX BBICIIETO
npodeccuoHaisHoro oodpazoranus Jloneuxoii Haponnoii PecnyOnuku, yTBEpAKISHHOTO MPHKAa30M
Munnctepctra obpazosanus 1 Haykd J[HP Ne 1171 ot «10» nosOps 2017 1.;

y9eOHOTO0 T1aHa W OCHOBHOH oOpaszoBarenbHON mporpamMmbl KoMmibroTepHas ¢m3HKa,
HanpasiaeHna moarotoBku 03.04.02 ®@uzmka, paspadotanHeix B [OY BIIO «Jlonenkuii
HAIHOHATBHEIH YHHBEPCHTETY.

PazpaboTunk:

JOICHT, K.().-M.H., IOIEHT

Kadeaps! odmeli (H3AKH H IHIaKTHKH y

(hu3uKH AT~ B. B. KonomeHnckas

[Tporpayyva y4yeOHOIl THCIHIUIHHEI YTBEP/K/ICHA Ha 3acelaHHH Kadeapsl oOmell (H3HKH H
AUJaKTHEKH (1]113[11\'1-1
[Tpotoko:a Ne 13 ot «09» anpesns 2020 1.

3aBeayromuii kageapoit /{/%/ H.I'. Mamok

[Mporpayya yd4eOHOI THCIHTIIHHBI 0100peHa yueOHO-METoauecKoil KoMuccHeil (usnko-
TeXHH4ecKoro (axyIpTeTa
ITpotoxon Ne 5 ot «15» anpemns 2020 1.

IIpencenarens yueOHO-METOIHYECKOI .
KOMHCCHH (PaKyIbTeTa AL B. H. Kotenko
//..



1. OBJIACTB ITPUMEHEHMA 1 MECTO JUCHUIIJIMHBI B YUEBHOM ITPOLIECCE

VYuebnas mucuuiHa «KOMIbIOTEpHBIE CpeICTBa aHajIM3a SKCIEPHUMEHTAIBHBIX JaHHBIX)
OTHOCHUTCS K BapHaTWBHON wyacTh Onoka «/luctumiuuHbl (MOAYAM)» M COCTOMT U3 JABYX
COJIeprKaTeIbHBIX MOYyJIeH: MOoayib 1 — «MaccuBsl Onbnmmorekn NumPy B si3bike Python», moayis
2 — «Busyanuzanus JaHHBIX ¢ TOMOILIbIO OubmuoTekn Matplotlib B si3pike Pythony.

JucuuiuinHa peanusyeTcst Ha (PU3HKO-TeXHHYECKOM (akyibpTeTe Kadeapoit odmei puznku
U AUJIAKTUKU (PU3UKU.

Jlig u3ydeHus: JaHHOW y4yeOHOW NUCUUIIIMHBI HEOOXOIMMBbI 3HAHUS, YMEHUS U HaBbIKHU,
dbopmupyembie  mucnmiiiHaMu — OakanaBpuara:  «MuHpopmaruka  (OCHOBBI ~ JIOTHKH U
anropuTMu3alun)y, «llakeTsl mpUKIagHBIX porpamMm», « Teopus BEpOSTHOCTH U MaTeMaTU4YecKas
cTatuctuka», «IIporpaMMupoBaHye U MaTeMaTHYeCKOe MOJIEIUpOBaHUE», «UHCIEeHHbIE METOIBI U
MaTeMaTH4ecKoe MojeaupoBaHue. HTerpupoBaHHbBIE CUCTEMBI M KOMIBIOTEpPHasl Trpaduka»,
OOBEKTHO-OPUETUPOBAHHOE MPOrPaMMUPOBABHUEY, «[TporpammHuoe obecrieueHue u
AITOPUTMHU3ALUS».

[TomyueHHble 3HAHUS UCIIOJIB3YIOTCS CTYAEHTAMHU NPU HW3YYEHUU CIEAYIONINX JIUCLUILINH:
«KommnbrotepHoe monenupoBanue B ¢uzuke», «CrenuaibHblii HAy4HBIH CEMUHAp», a TAaKXKe BO
BpeMsi BBINOJIHEHUS HAyYHO-HCCIIEI0BAaTENbCKOM pabOThl M MPH HANMHCAaHUU MAarucTepcKoi
JCCEepPTALNH.

2. CTPYKTYPA JUCHUITJIMHBI

Xapakmepucmuka yueOHoU OUCUUNTTUHDL

HamnpaBieHnue moaroToBKu 03.04.02 Pusuka
Marucrepckas nporpaMma Kommnipiorepras Qusmxa
O6paszoBaTesbHas IporpaMma MarucTparypa
Keanudukanus MarucTp
KonnuecTBo coepKaTebHbIX MOIYIICH 2

JucrtunauHa 6a30B0# / BApHATUBHOM YacTH

. JTUCIUIUIMHA BapUATUBHON YacTu
00pa30BaTeNIbHOM MPOrpaMMbl

®opwmbl koHTpoJIst (MK, sK3ameH, 3a4er) 1 MOAYIBHBIA KOHTPOJIb, 1 3a4eT
okasaremt o4Has ¢popma 3ao4Has popma
o0yueHus 00yueHus
KonnuecTBo 3a4eTHBIX eqMHUIL (KPEIUTOB) 3
T'ox moaroroBku 1
CemecTtp 2
KonunuectBo vacoB 108
- JIEKIITHOHHBIX 28
- IPAKTUYECKUX, CEMUHAPCKHUX 14
- 1a00PaTOPHBIX
- CaMOCTOSITEIbHOIN pabOThI 66
B T.4. UHAMBHUAYaJIbHOE 33/1aHHE
HenenpHOE KOIMYECTBO YacoB, 1,72
B T.4. ayJIUTOPHBIX 3




3. OIIMCAHUME JUCHUITJINHBI

Ieau u 3a1a4n.
Ileny — TONYyYUTh HABBIKM TPOCKTUPOBAHUS AITOPUTMOB JUIsl aHAIM3a M 0OpabOTKU
AKCIEPUMEHTAIBHBIX TAHHBIX U HAYYHBIX BBIYUCIICHUH B cpele mporpammupoBanus Python.

3a0auu — HayuuThCS TPUMCHATH OHONMOTEKHM paboOThl C JaHHBIME Ha Python u
COOTBETCTBYIOIINE HHCTPYMEHTHI CpeJibl s 3P (PEKTUBHOIO XPAHEHUS, MAHUIYJISILIMM, [TOHUMaHUS
U aHAJIM3a JJaHHbBIX.

TpeGoBanus K pe3yJibTATaAM OCBOEHHUS JHCIMILIHHBI:

[Mpomecc m3ydeHwst AUCHHUILTHHBI «KOMIBIOTEpHBIE CPECTBA aHAIHM3a IKCIEPHUMEHTATBLHBIX
JaHHBIX» HANpaBJeH Ha (OPMUPOBAHHE DIIEMEHTOB CIEAYIONIMX KOMIIETEHIIMHA B COOTBETCTBUHU B
cootBercTBUU ¢ ®I'OC BO P® nHampaBieHus moAroToBKHM HampasiieHHs noArotoBku 03.04.02
®u3nKa U OCHOBHOM 00pa30BaTENIbHOIN NMporpamMMbl BbICHIET0 MPO(ECCHOHAIBLHOIO 00pa3oBaHUs
HarpasiieHus nmoArotoBku 03.04.02 dusnka (Marucrepckas nporpaMma: KOMIbloTepHas pu3nka):

a) oowexyromypnuix (OK):

- CIOCOOHOCTH K caMOOpraHu3anuu u camooopaszoanuto (OK-7);

0) oowenpogpeccuonanvnuvix (OIIK):

- CHOCOOHOCTh HCHOJB30BaTh B TPO(PECCHOHATBHOW JIEATENHHOCTH 0a30BbIE 3HAHUS
(yHIaMEHTAIBHBIX pa3/ie]IOB MaTEeMaTHKH, CO3/aBaTh MaTeMAaTHYECKHE MOJCIH THITOBBIX
podecCHOHANIBHBIX 33Jlad W HHTEPIPETUPOBATH IOJTYYCHHBIC PE3YJIbTaThl C YYETOM TPaHHMII
npumenumocTu mozenei (OIMK-2);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh 0a30BbIE TEOPETHYECKHE 3HAaHUS (PyHIaMEHTaTbHBIX
paszesoB o0IIeH U TeOpETHUECKOM (DU3UKHU IS perieHus nmpodeccrnoHanbubix 3aaayu (OITK-3);

- CHOCOOHOCTh UCMOJIb30BaTh OCHOBHBIE METO[bI, CIIOCOOBI U CpEACTBA IOJTYYEHUs,
XpaHEeHMsI, TIepepadOTKH MH(POPMAIMK M HABBIKA Pa0OTHl ¢ KOMIIBIOTEPOM KaK CO CPEICTBOM
ynpasienus uadopmarueit (OITK-5);

- CHOCOOHOCTh KPUTHYECKH TEPEOCMBICIMBATh HAKOIUJICHHBIH OMBIT, W3MEHSATh MpU
HE0OXOMMOCTH HarpaBiieHHe cBoel AestenapHocTh (OIIK-8);

8) npogheccuonanvuvix (I1K):

HAYYHO-UCCNIE008aMENbCKAA U NPOEKMHAA 0eAMETbHOCHb:

- CIOCOOHOCTh ~ MPOBOJWTH  Hay4yHble  HccieloBaHus B u30paHHOM — oOmactu
AKCIEPUMEHTAJIBHBIX U (MJIM) TEOPETHUECKUX (PU3NYECKUX UCCICAOBAHUM ¢ MTOMOIIBIO
COBpPEMEHHOW mpuOOpHON ©6a3bl (B TOM 4YHCIIE CIOKHOTO (DU3UYECKOTO OOOpYyJOBaHUS) U
UH(POPMAIIMOHHBIX TEXHOJIOTHUI ¢ YIETOM OTEUECTBEHHOTO U 3apyOexHoro ombita (ITK-2);

HAYYHO-UHHOBAYUOHHAA 0eAMEeIbHOCHLb:

- TOTOBHOCTBIO MPHUMEHSATH Ha MPAKTHKE MpOo(eccHoHaANbHbIE 3HAHUSA TEOPHUH M METOJIOB
¢busnueckux uccrnenopanuii (I1K-3);

- CHOCOOHOCTBIO MPHUMEHSATh Ha MPaKTUKE MpodeccHOHANbHbIE 3HAHUS W yMEHUS,
MOJIYYEHHbIE TIPU OCBOCHHH MPOGMIbHBIX (usndeckux auciumina (ITK-4);

- CHOCOOHOCTBIO TOJB30BATHCS COBPEMEHHBIMU METOJIaMU 00pabOTKH, aHallu3a U CUHTE3a
busrueckoit nHpopmaluy B u30panHoi 0baacti pusnueckux uccnenoBanuii (ITK-5).

B pe3yabTaTe u3yueHusi y4eOHOi TUCHUIIHHBI CTY/IEHT J0/KeH
3namep:
- BO3MOXHOCTH paboThl ¢ MaccuBamu Oubnorexku NumPy B si3bike Python;
- cmocoObl 00pabOTKH TAHHBIX C MMOMOIIIBIO si3bIka Python;
- BO3MOXKHOCTH OMOIMOTEKH YHCICHHBIX METOJIOB, BCTpoeHHBIE B NUMPY;
- TEXHOJIOTHIO M CHOCOOBI BH3yalM3allMK JaHHBIX ¢ ToMoIblo Ooubmuoreku Matplotlib s3pika
Python;
Bnaoemuw:
- MeTOJaMU BBIYMCIIEHUH HaJl MaccuBaMu OubaroTekn NumPy;



- HaBbIKaMH 00pa0OTKH HAYYHBIX JaHHBIX C IIOMOIIBIO si3biKa Python;
- TEXHOJIOTHEH BU3yaJIM3alliK JaHHbBIX ¢ moMolibio oubmuorexku Matplotlib sizeixa Python.

4. COUEP’ KAHUE MUCHUIIINHBI 1 ®OPMbI OPITAHU3ALIMN YUEBHOI'O ITPOLIECCA

IHopsakoBbIi HOMEP U
TEeMa

Kparkoe conepxkanue TeMbl

Cooeporcamenvutii mooyas 1

Maccusbl 0u6auoreku NumPy B sizbike Python

Tema 1. Beeneuue B
MAacCHUBBI OMOIIMOTEKH
NumPy

3nakoMcTBO ¢ OubnuoTexoit NumPy. CtanaapTHbie TUIIBI
naHHbIX OubnuoTexu NumPy. Maccussl 6ubanoreku NumPy.
ATpuOyThl MaccuBOB. MHIeKcamus MaccuBa: J0CTYII K
OTZIeIbHBIM ArieMeHTaM. Cpe3bl MacCUBOB: JIOCTYII K
noamaccuBaM. M3amenenue popmsl MmaccuBoB. CiusHuE U
pa3OueHre MacCUBOB.

Tema 2. YHuBepcaabHbIe
(GyYHKIMM JUTS] BBIYUCIICHUN
HaJ MacCUBaMU OMOTUOTEKH
NumPy

[TosnemenTHBIE Onepanuu Hag MaccuBaMu. O030p
yHHUBepcalnbHbIX pyHKIMNA 6nbanorexkn NumPy. [Ipumenenue
YHHUBEPCATbHBIX QYHKIMH JUIsl pelIeHHs] MOJENbHBIX 3aay.

Tema 3. O6paboTKa TaHHBIX
C IPUMEHEHHUEM MaCCHBOB

ArpernpoBaHne JaHHbIX. Onepanuy HaJ MaCCUBaMU.
TpancimupoBanue. CpaBHeHHs U OyneBa joruka. «[IpuxorauBasy
nHaekcanus. CopTUpoOBKa MACCHBOB.

Tema 4. bubanorexu
YHUCIEHHBIX METOMIOB,
BcTpoeHHbIe B NUMPY

DNIeMEeHTHI JTUHEHOM anreOphl. beicTpoe mpeoOpasoBanue
®ypbe. ['eHepanus ciiydailHbIX YHUCEII.

CooepirrcamenvHulit Mooyns 2

Busyajauszanus JaHHbIX ¢ moMombio ondanorexkn Matplotlib B si3pike Python

Tema 5. Kpatkoe BBe/ieHUE
B oubmmorexy Matplotlib

Kpartkoe BBeaenue B 6ubdanorexy Matplotlib. Mmmopr
Matplotlib. Hactpoiika cTuieit. Pucku, METKH M HaIUCH.
Coxpanenue pucyHkoB B ¢aiin. Marepdeiic B ctuiie MATLAB.
Koudurypuposanue Matplotlib.

Tema 6. IlocTpoenue
JIByMEPHBIX TpadHuKOB B
Matplotlib

[TpocTeie muHElHbIC rpaduKH. 3aroJI0BOK, MOAMKUCH OCel
KOOpJMHAT, METKU Ha rpadukax, ceTka. Busyanuzamms
norpemHocTell. ['paduku MIOTHOCTH U KOHTYpHBIE TPaUKH.

Tema 7. IlocTpoeHue
muarpamm B Matplotlib

HpOCTLIG JAuarpaMmbl paCCCsIHUs. rI/ICTOFpaMMBI, JuarpaMmbl-
CTOJ'I6I_IBI. KPYFOBLIG 1 KOHTYPHBIC JUAarpaMMBbl.

Tema 8. IlocTtpoenue
TPEXMEPHBIX I'PaUKOB B
Matplotlib

TpexmepHble TOUKU U TUHUU. TpexmepHble KOHTYpHBIE
rpa¢uku. Kapkacel u noBepxHocTHble rpaduku. TpuaHTryasnus
IIOBEPXHOCTEH.




Temarudeckuii mjian

ConepxareJibHbIH MOAYJIb 1

KosnuecTBo yacon
Ounas popma o0ydyeHus 3aounas popma oOyuenust
B T.U. B T.4.
< < < <
Ha3zBauusi comepKaTeabHbIX 21 2% | E 21 213 | %
= o | Z| B sl 8§ <] © X TR < «
MoOyJIell U TeM S| E| 8| &/ 2g2E 5|5 3 %2555
S| | E|l B|IBQOHY Q| Z| & 8|38 HS
Rl 2| Sl sl Al 2| 5| 8|3 =
D) El &5 4 a9 () > ol 5 em e
S8 8|2 = E = Bl 3| & ¢ xS«
ol | = = =) s | = =
= =
=1 =S = = SIS =
T 1. Beenienue B macc
ema BEJICHUE B MAaCCHUBBI 121412 6
6ubnrorekn NumPy
Tema 2. YHuBepcanbHbIE
GYHKIUU 17151 BBIYUCTICHUN Hall 8 2 6
MaccuBamMu 0nommoTeku NumPy
Tema 3. O6paboTKa JTaHHBIX C 161 4|2 10
MIPUMEHCHHEM MaCCHUBOB
Tema 4. bubnuotexu
YHUCIECHHBIX METO/IOB, 16 4 |2 10
BcTpoeHHbie B NUMPY
Hmozo no cooeprcamenvrom
P V|52 |14 |6 32
Mmooy 1
Tema 5. KpaTtkoe BBeJeHUE B
; 10| 2 |2 6
oubmmorexky Matplotlib
Tema 6. IloctpoeHue
JTBYMEPHBIX Tpa(UKOB B 16 | 4 | 2 10
Matplotlib
Tema 7. IlocTpoeHue nuarpamMmm
OCTp Anatp 16| 4 |2 10
B Matplotlib
Tema 8. IlocTtpoenue
TPEXMEPHBIX rpa)uKOB B 14 | 4 | 2 8
Matplotlib
Hmozo no codeprcamenvnom
POICAMETLHONY | 56 | 14 | 8 34
MOOYTI0 2
Bcezo uacos 108 | 28 |14 66




5. METOAUYECKUE PEKOMEHJALIMUA JIUIA ITPOBEJEHW A JIEKITMOHHBIX,
[MIPAKTUYECKHUX 1 JIABOPATOPHbBIX 3AHSATUIA

[IpakTrueckue 3aHATHS HE PEYCMOTPEHBI TUIAHOM.

TeMpbl JIeKIITUOHHBIX 3AHATHI

o Konuuecmeo
nin Hazeanue memut wacos
1 |BBenenue B MaccuBbl OnOimmuoTekun NumPy 4
2 YHuBepcanbHble (YHKIIUU TSI BBIYUCICHUN HaJl MACCUBAMH OUOTHMOTEKH 5
NumPy
3 |O6paboTka JaHHBIX C MPUMEHEHHEM MAaCCHBOB 4
4  |buOIMOTEKH YUCIEHHBIX METOJIOB, BcTpoeHHbIe B NUMPY 4
5 [Kpartkoe BBenenue B 6ubmmoTexy Matplotlib 2
6 |[Toctpoenue nBymepHbIX rpadukos B Matplotlib 4
7 [[Toctpoenne auarpamm B Matplotlib 4
8 |[Toctpoenue TpexmepHbIx rpadukos B Matplotlib 4
BCEI'O 28
TeMbl NPAKTHYECKUX 3aAHATHH
No Konauuecmeo
i Hazeanue memut 4ACOs
Hcnons3oBanre MaccuBOB OnOMMoTeKkn NumPy 17151 jocTyna K JaHHBIM U
1 |mommaccuBam, a TakKe Cpe3bl, KBMEHEHUsI JOPMBI M O0BEAMHEHUS 2
MacCHBOB.
5 Vcrionb3oBanne GPyHKIMI arperupoBaHus TaHHBIX si3bika Python u 2

oubmnorekn NumPy.

Vcnionb3oBaHue reHepanuu ciydaitnsix ynucesn B NUMPY mpu
3 |MomenmupoBaHUU ciydaiiHOro OnyxaaHus. MoaenupoBaHue cpasy 2
HECKOJIBKUX CIyYalHbBIX OIYyXIaHUM.

I/IsyquHe BO3MOYKHOCTEH BU3YyaAJIM3allUN JAHHBIX C ITIOMOIIBIO OMOIMOTEKH

4 Matplotlib. Koudurypuposanue Matplotlib. 2
TexXHOIOTHs CO3MaHUS MPOCTHIX JINHEHHBIX TPAPUKOB C TOMOIIBIO

5 . 2
Matplotlib.
TexHOJOTHS CO3aHusI AUArpaMM | TUCTOrpamMM ¢ omotisio Matplotlib.
TexHosorust nocTpoeHus TpexmepHsix rpadukos B Matplotlib
BCEI'O 14

6. METOJUYECKUE PEKOMEHALIMU IT0 OPI AHU3 AT CAMOCTOSTEJILHOMU
PABOTBI CTYAEHTOB

CaMocTosTenbHAS pa60Ta CTYACHTOB TIIO KYpPCY «KOMHBIOTepHBIC CpeacTBa aHajlIu3a
OKCIICPUMCHTAJIbHBIX JAHHBIX» MMPEAYCMATPUBACT:

— CHCTCMATHUYCCKOC IMOCCHICHUC JICKITMOHHBIX SaHHTHﬁ, BCACHUC KOHCIICKTA J'ICKI_II/H\/Il;



— TIOBCEJHEBHOE M3YYEHHUE JICKIIMOHHOTO MaTepualia i COACpKaHus JIUTepaTyphl, PEKOMEHIyeMble
3TON MPOTrpaMMOii U pabouruM y4eOHBIM TUIAHOM;

— J00pOCOBECTHYIO MOATOTOBKY K MPAKTUYECKUM 3aHATHUSIM;

— CBOEBPEMEHHOE U KaueCTBEHHOE 0(hopMIIEHHE OTYETOB IO MPAKTUYECKUM padoTam;

— CaMOCTOATENBHYIO Pa3pabOTKy aITOPUTMOB PEUICHUS TPAKTUIECKUX 3aJaHHH.

Opranusanusi caMoCTOSITeIbHON padoThl CTYIEHTOB

Ne Konuuecmeo
Ha3zeanue memoi
n/n uacoe
CrangapTHble TUIIBI JaHHBIX OnOnnoTekn NumPy. MaccuBsl 6M0aroTEKH
1 [NumPy. ATpuOytsl MaccuBoB. MHekcanus MaccuBa: JOCTYI K OTAEIbHBIM 6
HIIEMEHTAM.
2 [lTosnemeHTHBIE oTepanuy HaJl MaccuBamMu B Oubimmotexe NUmPYy. 6
3 |Omepaunu Hax maccuBamu B 6ubmuoreke NUumPy 10
4 Peanu3anus 6picTporo npeodbpazoBanus Oypbe ¢ MOMOLIBI0 MOAYIIEH 10
o6ubnmoreku NUmMPy.
Texnonorus Buzyanusaiuu JanHbix B Matplotlib mpu ucnosne3oBannu
5 . 6
unTepdeiica B crunie MATLAB.
6 [locTpoeHue 1ByMepHBIX IrpaduKOB C UCIOIb30BAaHHEM OMOINOTEKH 10
Matplotlib
7 [[Toctpoenne auarpamm ¢ ucnosb3oBanueM oubmmorexkn Matplotlib 10
8 [TocTpoenne TpexMepHBIX TpadUKOB C UCTIOJIB30BaHUEM OMOINOTEKH 8
Matplotlib
BCEI'O 66
7. MHAWUBUAY AJIbHBIE 3AJTAHU A
WuauBuyanbHble 3aJaHUs HE IPEAyCMOTPEHBI.
8. KOHTPOJIBHBIE BOITPOCHI K [TPOMEXYTOYHOM ATTECTALIMU
1. CranpaptHble TUIBI JaHHBIX OnOIHOTeKH NumPy.
2. MaccuBbl 6uOnuoreku NumPy. ATpuOyTel MaccuBOB. MHJekcauus MaccuBa: JOCTYN K
OTJICJIbHBIM 3JIEMEHTaM.
3. Cpe3bl MaCCHBOB: JOCTYH K IOJMACCHUBAM.
4. W3menenue Gpopmbl MaccuBoB. CiMsiHUE U pa30ueHre MacCHBOB.
5. VYHapHbple M OMHapHbIE YHHUBEpcaJbHble (QYHKUMU Oubmuorekn NumPy ans BbINOJHEHHS
M03JIEMEHTHBIX ONepaluii HaJl MacCUBaAMHU.
6. boicTpeie hyHKIMEU arperupoBaHus Ui pabOThl ¢ MaccuBamMu B Oubianotexke NumPy.
7. Bexropuzauus omepanuii Haag MaccuBaMu. BO3MOXXHOCTM TpaHCIMPOBAHUS C IOMOIIBIO
NumPy. IIpaBuna TpaHCAMPOBAHUS.
8. Busyanuzanus AByMEpHOTO MacCHBA.
9. MHcnonpzoBanue OyneBBIX MACOK JJIsl IPOCMOTpPA U U3MEHEHU s 3HaueHui B NumPy-maccuBax.
10. OmnepaTopsl CpaBHEHHSI KaK YHUBEPCAIbHbIE MOIEMEHTHBIE (QYHKIIUH.
11. B03MOXXHOCTH «IPUXOTINBOI HHICKCALIUU.
12. CoptupoBKa MaccHUBOB.



13.
14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24,
25.

Omnepanyu auHeHON anreOpsl B OnbanoTexke NumPy.

BricTpoe npeobpazoBanue Oypre B Oubmuorexe NumPy.

[eHepanusi CiydailHBIX 4YHCENl C MOMOIIBIO Momayils humpy.random. MopaenupoBanue
CIIy4aifHOTO OJTyK/1aHusl.

HNmnopt Matplotlib. Hactpoiika cruneii. Pucku, metku u Haanmucu. CoxXxpaHeHHE PHCYHKOB B
¢aiin. Uarepdetic B ctune MATLAB. Kondurypuposanue Matplotlib.

Co3nanue npocThIX JIMHEWHBIX rpadukoB Matplotlib.

Busyanuzaius norperHocteii ¢ momouisio Gpynkiuii ondnmmorexu Matplotlib.

OTtoOpakeHHE TpPEXMEPHBIX MJAaHHBIX B JABYMEPHOW IIOCKOCTU. ['padykéi TIIIOTHOCTH W
KOHTYpHBIE TpadUKH.

[TocTpoenue quarpamm paccesiHus ¢ momotnbio Gyrkiuii plt.plot u plt.scatter.

[Mpocteie u nBymMepHbIe rrucTorpammMel Matplotlib.

JlmarpaMmBbI-cTONOIBI. KpyroBble 1 KOHTYpHBIE AUArpaMMBbI.

TpexmepHbIe TOYKH U JIUHHH.

[MocTpoenue TpexMepHbIX KOHTYpHBIE TpadukoB B ounbimorexe Matplotlib.

Kapxkacel 1 nmoBepxHocTHbIe rpauku. TpuaHryasus NOBEPXHOCTEH.

9. OBPA3EL] MOAYJIbBHOI'O KOHTPOJIA

IOy BIIO «JIOHEIKHUA HAIIMOHAJIbHBIA YHUBEPCUTET»
OU3NKO-TEXHUYECKHH paKyabTeT

Hanpaenenue noocomosxu:  03.04.02 @uzuka
Maeucmepckasn npoepavuma: Komnvromepnasa ¢puzuxa

IIpoepamma nooecomosku: Macucmpamypa
Cemecmp I
Yuebnas oucyuniuna Komnvromepnoie cpedcmea ananuza ’KChepumeHmanibHbvlX OAHHBIX

MOJIYJIbHASI KOHTPOJIbHAS PABOTA
BAPUAHT Nel
1. smenenue popmer MaccuBoB. CiusiHue U pa30MEHHE MaCCHUBOB.
2. [ToctpouTs rpaduk 3aTyxaromiei cuaycou sl € * Sin(2nx) na orpeske [0; 10], ucmonb3ys

mar mo adciucce, paBabiid 0,1. BBecTr ceTKy M COXpaHHUTH TOJYYCHHBINH rpaduk B ¢aii.

YTBepxkIeHO Ha 3aceaaHuu Kadeapsl 00IIeH GU3NKN ¥ TUIAKTHKN (DU3UKH
POTOKOJ Ne oT“ 7 20 T

3aB. kadenpoii
IIpenonaBarenb

Kpurtepun oneHnBanns MOAYJIbLHOI0 KOHTPOJIS

Homep 3a0anusa Konuuecmeo 6annoe
3ananue 1 15
3ananue 2 15
Bcezo 30

10. OBPA3EIL] 5 K3AMEHAIIMOHHOI'O BUJIETA

DK3aMeH He NPENYCMOTPEH
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11. OBPA3EIL] TECTOBOI'O 3AJJAHUA
He npedycmompeno
12. KPUTEPUU OLUEHNBAHUWA

IIo kypcy mpenmonaraercs IpOBEICHHE IPOMEKYTOYHOM aTTECTalMu B BUJE MOIYJIBHOTO
KOHTPOJIS, BBIITOJIHEHUE IIPAKTUYECKUX 3aJaHUM U 3a4eTa.

Pacnpeodenenue 0annos, Komopoie MOZym nOAYUUmMb CIYOEHHbl
6 npoyecce uzyueHus OUCUUNIUHbL

MaxkcumajibHoe
®DopMa KOHTPOJIA
KOJIN4eCTBO 0a/1710B
[Ipaktuyeckas padora Ne 1 10
[Mpaktuyeckas padora Ne 2 10
[Mpaktudeckas padora Ne 3 10
[Ipaktuyeckas padora Ne 4 10
[Ipaktuyeckas pabora Ne 5 10
[Ipaktudeckas padora Ne 6 10
[IpakTrueckas padorta Ne 7 10
MoayabHBIN KOHTPOJIb 30
Bcero 100

HlIxana coomeemcmeus 6a1108 HAUUOHAIbHOU UWIKATlE

Onenka Onenka no
. Onenka mo
no 100- OueHka 1o rocy1apcTBeHHOI 1IKaJIe N
. . rocy/1apcTBeHHOM
HIKaJje 0aJJIbHOM (3x3amMeH, 1M PepeHUPOBAHHBIN 3a4eT)
mKaJje (3a4er)
ECTS HIKaJIe
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1110) 3a4TEHO
C 75-79 4 (xopor1110) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBJIETBOPUTEIHHO) 3a4TEHO
2 (HEYIOBJICTBOPUTEIILHO
FX 35-59 (meyn p . ) HE 3a4TEHO
C BO3MOYKHOCTBIO IOBTOPHOM C/Ia4H
2 (Hey/10BJIETBOPUTENHHO)
BO3MOXXHOCTBIO IIOBTOPHOH CclIauu TpU
F 0-34 ¢ BOSMOIKHOCTBIO TIOBTOPHOU €/t p HE 3a4TE€HO
yCIOBUU 00s3aTeTFHOTO Habopa
JOTIOJTHUTEILHBIX 0aJllIoB

13. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE YYEBHOI'O ITPOLIECCA.

JleKIMOHHBIE 3aHATHUS IPOBOATCS B AyAUTOPUU, OCHAILIEHHOW MYJIbTUMEANIHON TEXHUKOU U
nockoii. JlaGopaTopHble 3aHATHS TPOBOAITCS B KOMIIBIOTEPHOM Kiacce, 000PYyIOBaHHOM
KOMITBIOTEPaMH C JIMIIEH3MOHHBIM TMPOTPAMMHBIM OOecreueHrueM, IOCTyloM K ceTu WHTepHer,
CTOJIaMH, IOCKOH.



14. PEKOMEHJIOBAHHAS JINTEPATYPA
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n/n

HaumeHnoBanue

Koa-Bo
IK3EMILISIPOB
B OMOJIMOTEKE

JounHY

Hanu4yue
3JIEKTPOHHOM
BepCuM B
IbC

OcHnognasa numepamypa

CricoeBa M. B., CricoeB U. B. [IporpammupoBanue ajs
"HopManbHBIX" ¢ Hyna Ha si3pike Python. - M.: MAKC
[Ipecc. — 2018, 176 c.
https://elibrary.ru/item.asp?id=34882407

(a8mopu308anublli 0OCMYn HA MEPPUMOPUU YHUBEPCUMEMA)

[Tnac [Ix. Python st crnoskHbIX 3a/1a4: HayKa O JaHHBIX U
MamnHHoe oOyuenue. - CII0.: ITutep, 2018. - 576 c.

bexxanoBa, M. M. IIpaktuuyeckoe mnporpamMMHUpOBaHHE!
CrpykTypbl naHHBIX U anroputMmsl - M.: Jloroc, 2001. -
224 ¢. — 7 9Kk3.

brotons A. SPSS: uckycctBo 006paboTku MHpoOpManuu:
AHann3 CcTaTUCTHYECKUX JaHHBIX W BOCCTAHOBJICHHC
CKpBITBIX 3akoHOMepHocTed. - CII6.: [IuaCodtHOIl,
2001. — 608 c.

KammtBun B.A. YwncneHHoe pemieHne YypaBHEHMM U
cucteM ¢ ucrnoab3oBanueMm Python. Jlumenk: JInmerkwii
roCyJIapCTBEHHBIN nemarornueckuii yausepcurer. — 2015,
41 c. https://elibrary.ru/item.asp?id=25581842

(asmopu308anmblil OOCMYN HA MEPPUMOPUU YHUBEPCUMEemAa)

/Jlonoanumenvnasn numepamypa

Cy3u P. Python. - Cankr-IlerepOypr: bBXB-IlerepOypr,
2010. — 768 c. https://elibrary.ru/item.asp?id=21551006

(aemopuzosanmvlit 0OCMyn Ha MepPUMopPUU YHUSEPCUNEN)

byitnaues, C. K. [IpumeHeHne YUCIIEHHBIX METOJIOB B
MaTeMaTH4YeCKOM MOJIEIHUPOBAaHUM: YueOHOe mocodue. —
ExarepunOypr: U3a-Bo Ypanbckoro yauBepcuteta, 2014.
— 70 c. https://elibrary.ru/item.asp?id=26601120

(asmopuz06anHblll 0OCMYN HA MePPUMOPUU VHUBEDCUMEN)

[lenyapko B.M. SI3pIK mporpaMMupoBaHHE BBICOKOIO
ypoBHst Python. - PocroB-na-/lony; Taranpor: FOxHblit
¢denepanbubiii yauBepcutet. - 2017, 107 c.
https://elibrary.ru/item.asp?id=3485580 (asmopusoeanuwiii
docmyn Ha meppumopuu yHugepcumema)

15. ”TH®OPMAIIMOHHLIE PECYPCHI

1. Caiit, comepxammii B CBOOOJHOM JOCTYIE BCE HEOOXOIUMBbIE TUCTPUOYTHBBI, MOJIHYIO

UH(OPMAIMIO U YPOKH IO MPOrpaMMHUpPOBaHMIO Ha si3bike Python. - URL: https://www.python.org/
(mata oopamenus 22.04.2019).

2. CaiiT, OCBSIIEHHBI CBOOOJHO PacCHpOCTpaHIEMOMY MaKeTy SYMPY, MpeICTaBIsIOIIEeMY

coboii oubmmorexy Python cumBosibHBIX BeIunciienuii. - URL: http://sympy.org/ (nata oOpamienus
22.04.2019).

3. CaiiT, mOCBSIIEHHBI CBOOOJHO PacHpOCTPAHSIEMOMY MAKETy SYMPY, MpeICTaBISIOMIEMY

coboii oubmmoreky Python cumBobHBIX BhruucieHHi. CallT CBOOOIHBIX HOBUHOK U TIOCTOSTHHOTO



https://elibrary.ru/item.asp?id=34882407
https://elibrary.ru/item.asp?id=25581842
https://elibrary.ru/item.asp?id=21551006
https://elibrary.ru/item.asp?id=26601120
https://elibrary.ru/item.asp?id=34855807
https://elibrary.ru/item.asp?id=34855807
https://www.python.org/
http://sympy.org/
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MOJIb30BaTEIHCKOTO OOHOBJICHHsI JaHHOTO makera (peann3oBaHHbI Ha npuHnunax Buku). URL:
http://github.com/sympy/sympy (nata o6paienus 22.04.2019).

4. [locTosIHHO OOHOBJISIEMBIN DJICKTPOHHBIN Y4eOHHMK (CBOOOIHBIM JOCTYII), COJCpIKAIIUit
IIOJIHYIO UH(OPMAIHIO 0 A3BIKE IIPOrpaMMUPOBAHUS Python. URL:
https://docs.python.org/3/tutorial/index.html (rata o6parienus 22.04.2019).

16. ITPOI'PAMMHOE OBECIIEYEHUE

1. Cpena paspaborku mist Python. B cBoGomHOM moCTYyIIE.

2. Caiit, MOCBSIIIEHHBIH CBOOOIHO PACIpPOCTPaHIEMOMY MaKkeTy SYmpy, MpeacTaBiIsionemMy
coboii oubmoreky Python cumBossHbIX Beuncienuii. - URL: http://sympy.org/

3. Caiit, mocCBsIIIEHHBIH CBOOOIHO PACIpPOCTpaHIEMOMY MakeTy SYmpy, MpeAcTaBiIsIomeMy
coboii oubmmoreky Python cumBobHBIX BeruucieHHE. CallT CBOOOAHBIX HOBUHOK M TIOCTOSHHOTO
M0JIb30BaTEIHLCKOTO OOHOBJICHHsI JaHHOTO mnakera (peann3oBaHHbBIM Ha npuHnunax Bukum). URL:
http://github.com/sympy/sympy

4. Windows 7 PRO (xopniopatuBaas nunensust JOHHY Ne 46484614),

5. Pyton (uiensus GNU BSD);

PabGoyass mporpamMma paccMOTpeHa M TIepeyTBEepKIeHa Ha 3acefdaHuu Kadeapbl oOmen

(bUBUKH U TUAAKTUKHA (PU3UKU ¢ U3MEHEHUsIMU (0e3 n3MeHenwnii) Ha 201 y4eOHBIH TO/I.
ITpoTokom Ne oT “ ”? 20 1.
3aB. kadeapoi H.I". Mamiok

PaGovass mporpamMma paccMOTpeHa M TEpeyTBEep)KIeHa Ha 3acelaHuH Kadeapbl 0OIIei
(GU3HMKY ¥ TUAAKTUKY GU3UKH ¢ U3MEeHEeHusMH (6e3 n3menenuii) Ha 201 yueOHBIN TO/I.

IIporokou Ne oT “ ” 20 T

3aB. kadeapoii H.I". Mantok
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