MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

COITTACOBAHO YTBEP/KIAIO
3aBenywmmii kagenapoii 3aBenywmmii kageapoi
Kadeapa npukiiagnoi Kadenpa npukiiagnoil MaTeMaTHKHU
MATEMATHKHU U KOMIIbIOTEPHOM 1 KOMIILIOTEPHOI 0€3011aCHOCTH
oesonacuoctu (IIMKb MKUT) (IIMKb MKUT)

HaMEHOBaHHE KaeIpbl HauMEHOBaHHE KageIpbl

A.A. KpiITMaHOB

MOATHUCH, HHUIHATIBI, (haMUIUs MOATHUCEH, HHUIHATIBI, (haMUIUs
« » 20 T « » 20 T
MHCTHUTYT, peanusyrouuii OII BO MHCTHUTYT, PEATU3YOIUH AUCLUIIIUHY

PABOYASA ITPOIPAMMA IMCHUTIJIIMHBI
A3BIK TPOITPAMMUPOBAHUA

PYTHON JIJI51 HAYUHBIX
BBIUUCJEHMI (PYTHON
LANGUAGE FOR SCIENTIFIC
RESEARCH)

Jucuunmaa  ®OT.01 A3bik nporpammupoBanust Python it HayuHbIX

Bbrurcsienuil (Python Language for Scientific Research)

Hanpasnenue noarorosku /  01.04.02 IlpuknanHas marematuka u

CHEHHATBHOCTD nHpopmaruka, nporpamma 01.04.02.09 Data

Qrience and Mathamaticral Madalina 200

Hanpasnennocts
(mpodun)
dopma 00yueHus o4YHas
T'on HaOopa 2020
Knacaoganck 2021
*I guenreun | nstwan LOKYMEHT MOAMUCAH
1: uuuuuuuuuuuuuuuuuuuuu SNEKTPOHHOW NOANMUCHIO

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYASA ITPOIPAMMA ITUCHHUTIITIMHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICIIETO OOPa30BaHUS C yUYE€TOM
npo(eCCUOHATBHBIX CTAHAPTOB MO YKPYIHEHHOM rpyIine

010000 KMATEMATUKA U MEXAHUKA)»

Hanpasnienre noAroToBKY /CeNUaIbHOCTD (Mo uiib/crienuanu3anusi)

Hanpasnenue 01.04.02 [lpuknannas mareMatuka 1 ”HGOpMaTHKa,

nporpamma 01.04.02.09 Data Science and Mathematical Modeling 2020r.

[Tporpammy

COCTaBUIIN



1 Hean 1 3a0a4v M3VYECHUSA TUCIUILIAHBI

1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

. N3yunth ocHOBHBIE OMOIMOTEKH si3bika Python, mpumensembie B
Hay4YHOU paloTe.
. CdhopmupoBarh  HaBBIKM  pEIICHUS  NPUKIATHBIX 33134

cpenctBamu si3bika Python.

1.2 3agauu u3ydyeHUs JTUCITATLIUHBI

. N3yunth OMOIMOTEKY BU3yalIH3alMu JaHHBIX matplotlib.

. N3yunth OMOIMOTEKY AJIs BBIYMCIUTEIBHBIX 33a4 humpy.
. N3yunTth OMOIMOTEKY CUMBOJIBHBIX BBIUMCIECHUN Sympy.

. N3yuuth OMOMMOTEKY HAy4YHBIX BBIYHCICHHUM SCIpY.

1.3 TlepedyeHb TUIAaHUPYEMBIX PE3YJIBTATOB OOyUYEHUS IO IAMCIUTUTHHE
(MOIyI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMUd OCBOCHHS
o0OpazoBareIbHOM MPOrpaMMBbl

OIIK-2:Cnioco0eH cOBepIIEHCTBOBATH U PEAJIU30BbIBATH HOBbIE MATEMATHYECKH e
MeTO/IbI pelleHus] NPUKJIATHBIX 32/1a4.

OIIK-2.1:3HaTh: OCHOBHbIE IOHATHA, METO/IbI AHAJTUTHYECKOI0 H YHCJIEHHOI0
peuieHus 3a1a4 PyHAAMEHTAIBLHON U NPUKJIATHON MAaTEeMATHUKH, CIIOCOObI U METO/bI
NMPOBeJeHNsI HATYPHOI0 IKCIIEPUMEHTA U er0 MHTEePNpeTAlH, MeTOAbI Bepupurkanuu
MaTeMaTH4YeCKHX Moaesiei.

OIIK-2.2:YMeTh: NpUMEHSTDH MOJIY4YeHHYI0 TeOPeTHYeCKYI0 0a3y 15 pelieHus
KOHKPETHBIX NPAKTHYeCKUX 32724, TPAMOTHO HCI0JIb30BATh MaTeMaTHYeCKH e
MO/IeJI B HAYYHBIX HCCJIe0BAHUAX, Pa3padaTbiBaTh HOBble MaTeMaTHYeCKUe
MeTOAbI M AJTOPUTMbI HHTEPIPEeTAllHA HATYPHOI'0 IKCIIEPUMEHTA HA OCHOBE €ro
MaTeMaTH4YeCKOM MOJe/IH.

OIIK-2.3:Biaaierb: 0CHOBHBIMU METOIAMHU HAYYHBIX MCCJIEI0BAHUI, HABBIKAMM
NMpoBeJAeHNsl JIA00PATOPHOI0 IKCIIEPUMEHTA, CTATUCTHYECKOH 00padoTKu
IKCIEPUMEHTAJIBHBIX JAHHBIX, METOJAMH U AJTOPUTMAMHU MHTEPNPETANNH
HATYPHOI0 JKCIIEPH-MEHTAa HA OCHOBE er0 MaTeMaTH4YecKoii Mo/ieJI ¢ TOMOUIbI0
COBPEMEHHBIX MPOrPAMMHBIX KOMILIEKCOB.

1.4 Mecto aucCHUIUIMHBI (MOJIYJiA) B CTPYKType 0Opa3zoBareinbHOMI
IPOrPaMMBI

Anroputmbl OnonHpopmaruku. Yacts 1
Hayuno-uccrnenoBarenbckas pabota
[TpoBHHYTHIC METOJBI aHATM3a JTaHHBIX



Anroputmbl OnonHpopmaruku. Yacts 2

AHanmu3 OOJBIINX JaHHBIX

[IpuknanHele 3aga4u aHaIM3a JAHHBIX

BBITNIOJIHEHUE U 3aIIUTA BBITYCKHON KBATM(PUKAMOHHOW pabOThI

1.5 OcobeHHOCTH peaTn3auy JUCITUTUIAHEI
SI3BIK peanu3aiuv AUCHUUILUIMHBI AHTIUUCKUIA.

Jucuumiuaa (Moaysib) peanusyetcs: 6e3 npumenenust 30 u JIOT.



2. O0beM JUCUUILIMHBI (MOTYJIS)

CemecTtp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 1
(akam.gac)

Oo0mas Tpy10eMKOCTh

JMCHUTUIMHDI 2(72) 2(72)

KonTakTHas padorta ¢

0,5(18) | 0,5(18)
npenoaaBaTejiemM:

3aHATHA JICKIIMOHHOI'O THIIA

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MIPAKTHYECKUE 3aHATHS 0,5 (18) 0,5 (18)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHass padora

obyualommxcs: L5G34) | 1,5(34)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her

KypcoBas pabota (KP) Her Her

IIpoMeskyTOYHAS aTTeCTANMSA
(3auéT)




3 Conep:xanue IMCHUTIIAHBI (MOTYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3aHsaTuA
CEMUHAPCKOTO TUTIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl 6
No /i (pasnes) nexiuonH | [Ipaktuue | paboOTHI TenpHas | DopmupyeMblie
B - Oro TUMa CKHe u/unu pabora, KOMIIETCHIINH
et (akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o] 2 A I~ L 7
1 0 4 0 12
2 0 6 0 12
3 0 5 0 18
4 0 3 0 12
Bcero 0 18 0 54

3.2 3aHsaTHs JIEKIUOHHOIO THUIIA

OOBeM B akaj.gacax
No Ne pasnena B TOM YHCIIE, B
i guciuniuH | HammenoBanue 3aHSITHI MHHOBAIMOHHOM | B TOM qncne,vB
Bl Bcero bopme AIEKTPOHHOU
dbopme
Daonx
3.3 3aHgaTHs CEMMHAPCKOTO THIIA
No O0OBeM B akaj.gacax
Ne a311:3ﬂa B TOM YHUCIIE, B B TOM YHUCIIE,
° P HaumenoBanue 3aHsaTHiz MHHOBAIIMOHHOM B
/11 | JUCIIAILT Bcero .
L dbopme AIIEKTPOHHOM
dbopme
1 1 - Data visualization 2 0 0
) 1 - ' 2d matplotlib 1 0 0
graphics
3 1 - '3d graphics 1 0 0
matplotlib
- Computational
4 2 . 2
math in Python 0 0
5 2 - module random 1 0 0
6 2 - linalg module 1 0 0




2 - fft module 1 0 0
8 2 - polynomial module 1 0 0
- Sympy Character
? 3 Computing Library 1 0 0
10 3 - . Basics of symbolic 1 0 0
computing
1 3 - ‘ Algebraic 1 0 0
calculations
- Mathematical
12 3 analysis in Python I 0 0
- Mathematical
13 3 analysis in Python 1 0 0
14 4 - Scipy math library 1 0 0
15 4 - ' Numerical 1 0 0
Integration
- Numerical
16 4 differentiation I 0 0
Doara 1Q N N

3.4 JIabopaTopHbIE 3aHATHS

O0BeM B akaj.yacax
Ne

B TOM YHCJIE, B

Ne | pasmena 5 »B | B TOM uHmCIIE,

HanmeHoBaHME 3aHATHI WHHOBAIlMOHHOM B
/n | JUCLHUIUI Bceero dopue
VIHBI p >JIEKTPOHHON
dhopme
Daoax

S5 ®oHJ OUEHOYHBIX CPEICTB AJs1 NMPOBeAeHHUS] TPOMEKYTOYHOI
aTTecTaluu

OI_ICHO‘IHI)IC CpCACTBA HAXOAATCA B IPUITOKCHHUH K pa6quM
nmporpaMmam JUCHUILIINH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJbHOH Y4eOHOUl JHMTEpaTypbl,
HEe00XO0AUMOM /IJISl 0CBOEHM S JUCHMILTUHBI (MOYJIs1)

6.1. OcHoBHas UTEparypa

ABTOpHI, 3arnaBue N3parenscTBo,
COCTaBHUTENIU roj
JI1.1 | Makkunmu Y. Python u ananu3 naHHBIX Mocksa: /IMK
IIpecc, 2015
JI1.2 | 3narononbckuit OCHOBBI IPOrPaMMHUPOBAHMSI Ha SI3bIKE Mocksa: JIMK
. M. Python IIpecc, 2017




JI1.3 | Pamxa C. Python u MammHHOE 00yueHue: KpaiiHe Mocksa: IMK
HE00X0AMMOE MOCOoOHE 10 HOBEHTIIEH [pecc, 2017
npeJcKa3areIbHON aHATUTHKE,
o0si3arenbHOE 1)1 00Jiee TITyOOKOTO
HNOHUMAaHUS METOJI0JIOTHH MATMHHOTO

o0yueHus
6.2. JlonosiHUTENbHAS TUTEpaTypa
ABTODBI, 3arnaBue N3narenscTBo,
COCTaBHUTENHU roj
JI2.1 | Pamanso JI. Python. K Bepmmnam mactepcTBa Mocksa: IMK
ITpecc, 2016

7 llepeyeHb pecypcoB UH(POPMANUOHHO-TEJIEKOMMYHUKANMOHHOU
cetu «UHTEpHET», HEOOXOAMMBIX /IJIsl OCBOEHMSI AU CIUTIIMHBI (MOIYJIs1)

D1 |Beb6-yuebnuk Python https://www.codecademy.com/learn/lea
https://www.codecademy.com/learn/learn- | rn-python
python

8 Meroauyeckne ykazaHusi AJA 00y4alOLIUXCH 10 OCBOCHUIO
AUCHHUIIAHBI (MOXYJIs1)

[IIxana oreHWBaHUS WHAWBUAYATbHBIX 33daHUN IO JUCIHUIUINHE:
A (otnnyno) 91-100 6amioB
B (xopomo) 81-90 Gammon
C (cpennuii ypoBenb) 71-80 Gamos
D (amxe cpennero) 50—70 6amios
F (meynoBnerBoputenpHo) < 50 GammoB
3auer mpoBoauTcI B dopMe coOeceqOoBaHHMSA MO pazAciiaM
TUCIUTIINHBL. ITOroBas OIeHKAa BBIYUCISICTCS KaK CpeaHeapruPMETHIECKOe
BHYTPUCEMECTPOBOM OIIEHKU U OLICHKH 3a 3auerT.

N B B R

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJOIHMH, MCIOJb3yeMbIX IpPH
OCYLIECTBJICHUN 00pPa30BATEJNbHOI0 Mpouecca M0 AUCHMILVINHE (MOAYJIIO)
(nmpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTIEUCHHUSI

| 9.1.1 | Cucrema nporpammupoBanus Python 3, penakrop kona Jupiter

9.2 IlepeueHb HEOOXOIUMBIX MH(DPOPMAIIMOHHEIX CITPABOYHBIX CUCTEM

10 MarepuajabHO-TeXHHUYECKAs 0a3a, HeoOXoauMas il 6 |
OCYIIECTBJIEHUSI 00PAa30BaTEJIbHOIO MPoIecca Mo JUCHUILINHE (MOYJII0)

3aHATHS 10 JUCHUIUIMHE IPOBOJATCA B KOMIIBIOTEPHOM KJIACCE C BBIXOJOM B
WNHuTtepHer
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