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IMosicuuTeILHAS 3aIMCKA

OO0beM IUCHUILUIMHEL 4 3.€.
1. Pe3yabTarbl 00y4eHusi MO0 AUCHHUILVIMHE (MOAYJII0), COOTHECEHHBIE C MHIUKATOpaMU

JOCTHIKCHUA KOMHeTeHHHﬁ, YCTaHOBJICHHBIMHA O6p330B3T€J'II:HOI>i nporpaMMoﬁ

Komnerenuuu HNHaukaTopsl Pe3ynbTaTsl 00y4eHuUs 10O
JMOCTHKeHHUS JUCHUIINHE (MOYJII0)
KOMIIeTEeH I

OIIK-2 HJ-1lonk-2 3HaTh:

Criocoben HoHnmaeT npuHIHIBL paboTEL | - MPUHIUIBI pabOThl COBPEMEHHBIX

TOHNMATE COBPEMCHHBIX nH(OPMALMOHHBIX TEXHOJIOTUH 1
MH(pOPMAIIMOHHBIX MIPOTPaMMHBIX CPE/ICTB, B TOM YHCIIE

TIPHHIIIBI TEXHOJIOTHH M IPOTPAMMHEBIX | TeuecTBEHHOTO POM3BOACTBA, KOTOPHIC MOTYT

paboThl CPEACTB, B TOM 1HCIIC OBITH UCTIOL30BAHEI IPH PEIICHUH 337124

COBPCMCHHBIX OTCIECTBEHHOI'O npodeccHoHaNBLHOM NesTeNbHOCTH B 001acTn

I/IH(bOpMaI_II/IOHH HPOI’BBgHCTBa, KOTOpbIC KOMIIBIOTEPHOTO MOJICITMPOBAHUS U 00paOOTKH

. | MOTYT OBITh HCIIOJIb30BAHBI JAHHBIX;

PIX TEXHONOTHH 1IpY PCIICHUH 3a/1a4 - pacIpoCTpaHEHHBIE COBPEMEHHBIE

W MPOTPAMMHBIX | npodeccuonansroit wIaTGopMBbl 1 HHCTPYMCHTAJILHBIE

CPCACTB, B TOM | 1eATeNbHOCTH IPOrpaMMHO-aNNapaTHble CPECTBA,

qucJe UI-20mnk-2 IPUrOHbIE IS pealu3alil HHPOPMALUOHHBIX

OTEUECTBEHHOTO AHann3upyer albTePHATUBBI CHUCTEM B 00JIaCTU KOMITBIOTEPHOTO

IPOU3BOJICTBA, ¥ 0CO3HAHHO BBIOMpaET MO/JICTIMPOBaHUS U 00pabOTKHU TaHHBIX;
COBPEMCHHBIC

H HCIIONB30BATh | yydopmanmonHbie N—

UX Opu TEXHOJIOTUH ¥ IPOTPAMMHBIE :

DCIICHHM 33714 | CPCACTEA, B TOM UHCIE ) :IIé?IHI/ISI/IPOBaTL IBTEPHATHBBI U OCO3HAHHO
OTCUCCTBEHHOIO paeTh COBpeMeHHbIe HH(OpMalMOHHbIE

Hpg(beCCHOHaHL NPOM3BOJICTBA TIPH PelIeHUH TEXHOJOIMHM U IPOTrpaMMHEIC CPEJICTBA, B TOM

HOH 38714 IPOPeCCHOHATEHOM HHCIIE OTCUECTBEHHOTO NPON3BOACTEA NpH

eI TENBHOCTH eATEbHOCTH peLIeHnH 33/1a4 PodeCccHoHaIbHOM
WJT-30mxk-2 JEeATEIBHOCTH B 00JACTH KOMITBEOTEPHOTO
TIpHMEHSET COBpEMEHHbIE MOJICITUPOBAHUS U 00pabOTKH IaHHBIX;
HHGOPMAIHOHHBIE - OCYILIECTBIIATH BBIOOD TIATHOPM H
TEXHOTOTHH | mporpaMmusie | AHCTPYMEHTAIBHBIX IPOrPAMMHO-aIapaTHBIX
CpCIICTBA, B TOM UHCIIE CPEICTB JUIsl pean3aliy HHPOPMaHOHHBIX
OTCUCCTBEHHOIO CHCTEM B 00JIACTH KOMITBIOTEPHOTO
HPOM3BOACTBA, TPH PEIICHHH MOJEIUPOBAHUA U o6pa6ovTK1/1 JIaHHBIX, a TAKKE
3a1a4 IPOhECCHOHATBHOH 000CHOBBIBATH CAETaHHBIN BEIOOD;
JIeSITeIbHOCTH

Baapners:

OIK-7 W-Lonk 7 HABLIKOM TPUMEHEHIS COBPEMEHHBIX

CriocoGen OpuenTHpYETCS B nH(OPMALMOHHBIX TEXHOJIOTUH 1
COBpEMEHHBIX IUIatdopmax u | TPOTPAMMHBIX CPE/ICTB, B TOM 4HCIIC

OCYLIECTBIATE HHCTPYMEHTATBHBIX OTEYECTBEHHOTO MMPOM3BOJICTBA, [IPU PELICHAN

BBIOOD IPOrpaMMHO-aITAPATHBIX 3a71a4 MpoQecCHOHANBHOH JIeSITeNEHOCTH B

mwiaropm u CpECTBaX, IIPUTO/HBIX I 00J1aCTH KOMITBIOTEPHOTO MOJIETIMPOBAHHUS

MHCTpYMEHTa/Ib | Peansanuu 00paboTKH JIaHHBIX.

HBIX MH(OPMALMOHHBIX CHCTEM
WNI-20nk-7

HPOrpaMMHO- OOGOCHOBaHHO OCYIIECTBIISIET

arrapaTHbIX BEIOOp IWIATGOPM U

CpCACTB IJIA HHCTPYMCHTAJIbHBIX

peanu3arm MPOTPaMMHO-aIapaTHBIX

MH(OPMAIHOHH | CPEACTS /LA peanusaiin

BIX CHCTEM MH(OPMALMOHHBIX CHCTEM




2. Copep:kaHue TMCUUILTHHBI (MOTYJIsSA)

Tema 1. [ToHsiTHE KOMIBIOTEPHOTO MOJEIMPOBAHUS: 0030p pelIaeMbIX 3ajad, LejH,
obmee moHATHe W  Kiaccuukanusa moxenei. O030p TpeOOBaHUI HAMOHAIBHBIX
CTaH/IapTOB B 00JIACTH KOMITBIOTEPHOTO MOJAEIUPOBaHUs. (2 aK. 4.)

Tema 2. Beenenue B Python. Okocucrema  Python 3 mma 3agad KOMIBIOTEPHOTO
MOJICTTUPOBaHUST U 00paboTku MaHHBIX. O030p BO3MOXKHOCTEH Cpeibl WHTEPAKTHBHBIX
BerurciieHnii Jupyter Notebooks. (2 ak. 4.)

Tema 3. Boamoxkxnoctn  O6uOmmorekn NumPy s pemieHust 3agad B o0sactu
KOMITBIOTEPHOT'O MOACTUPOBAHUS U 0OpAaOOTKH TaHHBIX. (4 aK. 4.)

Tema 4. Boamoxxnoctn  Oubnumoreku Pandas st pemenus 3amady B obOsactu
KOMITBIOTEPHOT'O MOACTUPOBAHUS U 0OpAaOOTKH TaHHBIX. (4 aK. 4.)

Tema 5. Busyanuzanus qaHHBIX ¢ UCIIONIb30BaHKUeM O6ubarorexku matplotlib. (2 ak. 4.)

Tema 6. BosmoxxHoctn  OubnuoTekn xarray Juis peumieHus 3agady B 00JacTu
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUS U 00pabOTKU JaHHBIX. (2 aK. 4.)

Tema 7. Bosmoxnoctn Oubnmoreku SciPy jmns  pemenumst 3amad B 00JacTu
KOMIThIOTEPHOTO MOJICTTUPOBAHKS M 00pabOTKH JTaHHBIX. (2 aK. 4.)

Tema 8. Python-maketsl B 3amavyax MOICIUPOBAHUS BepxXHEeH aTMmocdepbl 3emiu:
MEXIYHapO HAs cripaBouyHas Mojenb noHochepsr 3emun IRI, mogens D-ob6mactu FIRI-
2018, monens Tepmochepsr NRL MSISE-Q0. (2 ak. 4.)

3. IlepeyeHb y4eOHO-MeTOAMYECKOT0 O0ecnevyeHHs] TUCHMILIHMHBI (MOIYJIs1)

- MYJIbTUMEIWUHBIC TPE3CHTAMOHHBIE MaTepHalbl M0 JUCHUIUIAHE (MOJYIIO)
IIPEJICTaBJIEHbI B 3JIEKTpOHHOM Kypce B OOC MAY;

- METOJAMYECKHE YKa3aHUS K BBINOJIHEHUIO JIADOpaTOpHBIX padOT NpPEJCTaBIECHBl B
aneKTpoHHOM Kypce B OMOC MAY;

- METOJIMYECKHE MaTepuaibl AJisi OOY4alolUXCs MO OCBOCHHMIO IUCIUIUIMHBI (MOIYJIS)
npezcTaBieHbl Ha odunuanbHoM caiite MAY B paznene «Hopmarus no o0Opa3oBaTesbHbIM
nporpaMMam, B TOM YHCIIE aJalITUPOBAHHBIMY.

4. ®oHJ OLEHOYHBIX CPEICTB MO JUCHUIIMHE (MOYJII0)
SIBnisieTcst OT/IENBbHBIM KOMIIOHEHTOM 00pa30BaTeNbHOM MporpaMMsl, pa3paboTad B Gopme
OTJIEIbHOTO JJOKYMEHTA, BKJIIOYAET B CeOs:
- TIepeueHb KOMIETEHINI C yKa3aHUEM 3TaroB UX (OPMHUPOBAHUS B IPOLIECCE OCBOCHHUS
JTUCIUIUIAHBL (MOJTYJIs);
- 3a/1aHUs TEKYILEro KOHTPOJIS;
- 33/1aHUS TPOMEXKYTOUHOM aTTecTaliy;
- 3aJIaHMsI BHYTPEHHEHN OLIEHKU KadyecTBa 00pa3oBaHuUs.

5. IlepeyeHb OCHOBHOI M JONOJHUTEIbHOI y4eOHOI JIuTepaTyphbl (II€4aTHbIC H3AAHNU,
AIIEKTPOHHBIE Y4eOHbIe U3/1aHUS U (MJIN) PECYPChI ANEKTPOHHO-OMOINOTEYHBIX CUCTEM)

Ocnognas numepamypa:


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

®enorkua, M. A. HerpamuuuoHHBIE MPOOJIEMBI MaTEMaTHYECKOTO MOJICTUPOBAHUS
IKCIIEPUMEHTOB : y4ebHoe mocobue : [16+] / M. A. ®enorkun. — MockBa : Ou3MarturT,
2018. — 423 c. : wn, T1abn., rpad. — Pexum pocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=612740 — bubauorp.: c. 414-415. — ISBN
978-5-9221-1812-5. — TekcT : DIEKTPOHHBIH.

Onpoepr, M. C. HmutanmonHoe MonaenupoBaHue : ydebHoe mocobue : [l16+] /
M. C. Das6epr, H. C. LlpirankoB. — KpacHosipck : Cubupckuii denepaibHbli YHUBEPCHUTET
(Coy), 2017. — 128 c. : wmi — Pexum pgocryna: mno mnoamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=497147 — Bbubauorp.: c. 124-125. — ISBN
978-5-7638-3648-6. — TekcCT : 3IEKTPOHHBIN.

boes, B. /I. Komnstorepnoe monenupoBanue / boes B. JI. , Ceimmuenko P. I1. - Mocksa :
Hanmonaneneiii OtkpeiTeiii YHHBepcuter "MHTYUT", 2016. - TekcT : 31eKTpOHHBIN //
9BbC "KoHcynbTaHT cryneHra" : [caiit]. - URL
https://www.studentlibrary.ru/book/intuit_125.html Pexxum moctyma : mo momnmcke.
[Hopuukos, 0. B. KommbioTepHoe MojenupoBaHHE AMHAMUYECKUX CHCTEM : ydeOHOe
nocoone : [16+] / IO.B. llopaukos, . H. loctoBanor ; HoBocuOupckwmii
rOCy/IapCTBEHHBI TeXHUYeckuil yHuBepcuter. — HoBocubupck : HoBocubupckmuii
roCy/1apCTBEHHBIN TEXHUUECKUN yHUBepcurer, 2017. — 68 c. : mi., Tabu. — Pexxum nocryna:
no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=575038 — bubauorp.:
c. 58-59. — ISBN 978-5-7782-3276-1. — Tekcr : 2JIGKTPOHHBIN.

Jlucsax, H. K. MogenupoBanue cucrem : ydyebHoe mocobue : [16+] / H. K. Jlucsx,
B. B. JIucsk. — PocroB-Ha-/{ony ; Taranpor : FOxHbIi deaepanbublii yauBepeuteT, 2017, —
Yacte 1. — 107 c¢. : wun — Pexum pocryma: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=499733 . — Bubmuorp.: c. 101-102. — ISBN
978-5-9275-2504-1. — TekcT : AIeKTPOHHBIH.

[IporpaMMHBIE CHCTEMBI CTaTUCTHYECKOTO aHaim3a: OOHapyKeHHE 3aKOHOMEPHOCTEH B
JaHHBIX C UCIOJb30BaHUEM cucteMbl R u s3pika Python : ywyeOnoe mocobue : [16+] /

B. M. BonkoBa, M. A. CemenoBa, E. C. YerBeprakosa, C.C. BoxoB. — HoBocubupck :
HoBocubupckuii rocyiapcTBeHHbIN TeXHUYeCKUi yHUBepcuteT, 2017. — 74 c. : un., Tabn. —
Pexum JOCTyTa: o MTOJIITHACKE. - URL:

https://biblioclub.ru/index.php?page=book&id=576496 — bubnuorp.: c. 48. — ISBN 978-5-
7782-3183-2. — TekcT : NeKTPOHHBIH.

/Jlonoanumensnasn numepamypa:

. Harris, C.R. Array programming with NumPy / C.R. Harris, K.J. Millman, S.J. van der
Walt, etal. — DOI 10.1038/s41586-020-2649-2. — Text : electronic // Nature. — 2020. —

Vol. 585. —P. 357-362. — URL: https://www.nature.com/articles/s41586-020-2649-2

. Virtanen, P. SciPy 1.0: Fundamental Algorithms for Scientific Computing in Python /

P. Virtanen, R. Gommers, T.E. Oliphant, M. Haberland, T. Reddy, et al. — DOI

10.1038/s41592-019-0686-2 . — Text : electronic // Nature Methods. — 2020. — Vol., 17,

Iss. 3. — P. 261-272. — URL.: https://www.nature.com/articles/s41592-019-0686-2

Hoyer, S. xarray: N-D labeled Arrays and Datasets in Python / S. Hoyer, J. Hamman. — DOI

10.5334/jors.148. — Text : electronic // Journal of Open Research Software. — 2017. —

Vol. 5, Iss. 1. — P. 10. — URL: https://doi.org/10.5334/jors.148

Python Data Science Handbook : [site] / Jake VanderPlas. — [Washington, 2019]. — URL:

https://jakevdp.github.io/PythonDataScienceHandbook

NumPy User Guide. — Text : electronic // NumPy documentation : [site]. — [S. 1.], 2022. —

URL: https://numpy.org/doc/stable/numpy-user.pdf

NumPy quickstart // NumPy : [site]. — [2019]. — URL:

https://numpy.org/doc/stable/user/quickstart.ntml

User Guide. — Text : electronic // Pandas documentation : [site]. — [S. I.], 2019. — URL:



https://biblioclub.ru/index.php?page=book&id=612740
https://biblioclub.ru/index.php?page=book&id=497147
https://www.studentlibrary.ru/book/intuit_125.html
https://biblioclub.ru/index.php?page=book&id=575038
https://biblioclub.ru/index.php?page=book&id=499733
https://biblioclub.ru/index.php?page=book&id=576496
https://www.nature.com/articles/s41586-020-2649-2
https://www.nature.com/articles/s41592-019-0686-2
https://doi.org/10.5334/jors.148
https://jakevdp.github.io/PythonDataScienceHandbook
https://numpy.org/doc/stable/numpy-user.pdf
https://numpy.org/doc/stable/user/quickstart.html

https://pandas.pydata.org/docs/user gquide/index.html

8. User Guide. — Text : electronic // Xarray documentation : [site]. —[S. I.], 2019. — URL:
https://docs.xarray.dev/en/stable/user-guide/index.html

9. User Guide. — Text : electronic // Matplotlib documentation : [site]. — [S. I.], 2019. — URL:
https://matplotlib.org/stable/users/index.html

10. To6po noxanosate B Colaboratory! // Colaboratory : [o6naunast mutatgopmal. — [2019]. —
URL: https://colab.research.google.com/

6. Ilpogeccuonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

1. eLIBRARY.RU : nayunas snextponHas oubiauoreka. — Mocksa, 2000- . — URL:
https://www.elibrary.ru/ . — Pexxum noctyna: Hay4yHas 3J€KTpOHHAs: OMOIHOTEKa
eLIBRARY.RU, nocne perucrpanuu.

2. Kaggle : Al & ML community : site. — 2024. — URL: https://www.kaggle.com/

3. Koncynprantllnroc : cipaBouHas rnpaBoBas cuctema : cat. — Mocksa, 1997- . — URL:
https://www.consultant.ru

7. Hepeqeﬂb JHUIIEH3MOHHOI0 ¥ CBOOOJHO pPacnpocrpaHnaeMoro IMnmporpamMmMmHoOro
oﬁecneqe}mﬂ, B TOM YHMCJI€ 0TCYECCTBCHHOI'0O IPOU3BOACTBA

1. cBoGogHOE MpOrpaMMHOE 0OecTieYeHHEe ¢ OTKPBITHIM UCXOIHBIM KOJAOM HHTEPIIPETATOP
Python3;

2. cBO0OOIHOE MPOrpaMMHOE 00ECIICUCHHE ¢ OTKPBITHIM UCXOTHBIM KOJOM PIp — CTaHIapTHBIH
YCTaHOBILUK M MEHEIDKEp 3aBUcuMocTel Python-nakeros;

3. cBoboaHOEe mporpammuoe obecreuenre PyCharm Community — uaTerpupoBanHas cpeia
pa3paboTKu;

4. Opay3sep, NOCTaBJIsIEMbIA BMECTE C ONEPALMOHHON cucTeMoi (JInbo cBOOOIHOE
nporpammuoe ooecrnieueHre Mozilla FireFox uiu Google Chrome);

5. BupTyanbHast MalllMHA /IS 3aITyCKa TOCTEBBIX oneparoHHbIX cucteM (VirtualBox nmm
Hyper-V, o nocrynHoctn);

6. cBOOOAHOE MPOrpaMMHOE oOecTieueHue - onepalonHas cuctema Linux (Ha 6ase
nuctpudytuBa Rocky Linux).

8. O0ecneyenye 0CBOEHHU AUCHMILIMHEI JIMI ¢ HHBAJUIHOCTBLIO 1 OB3

Obyuaromuecs u3 yrcina uHBanuaoB 1 jui ¢ OB3 obecneunBaroTcs EYaTHBIMU U (WIIH)
AJNIEKTPOHHBIMU 00pa30BaTENbLHBIMU pecypcamMu B (popMax, aganTUPOBAHHBIX K OTpaHUYCHHUSIM
WX 37J0POBBA.

9. MaTepuajibHO-TeXHHYECKOe ofecneyeHHe JUCUUIIMHBI (MOAYJIsI) TIPECTABICHO B
npuwioxenun k OIIOIl «MaTtepualbHO-TEXHUYECKHE YCIOBUS peann3alii 00pa3oBaTebHON
MIpOrpamMMbI» U BKIIFOYAET:

- ydeOHBIC ayIUTOPUM IS TIPOBEICHUS YUEOHBIX 3aHATHN, MPETyCMOTPEHHBIX
nporpaMMoil OakanaBpuara, OCHAIIEHHBIE OOOpPYIOBAaHUEM U TEXHUYECKHUMH CpPEICTBAMHU
00yJeHUS;

- IOMEMICHUsT  JUII  CaMOCTOSITENIbHOM ~ paboThl  OOyYaromMXCsi,  OCHAICHHBIC
KOMITHIOTEPHOM TEXHUKOU C BOBMOXKHOCTBIO MOJKII0UEHUs K ceTn «HTepHeT» u o0ecredeHueM
JOCTyTa K 3JIEKTPOHHOM HH(OpMaIMOHHO-00pa3oBaTenbHOM cpeae MAY.

JlomyckaeTcst 3aMeHa 000pyI0BaHUS €r0 BUPTYAJIbHBIMUA aHAJIOTaMH.


https://pandas.pydata.org/docs/user_guide/index.html
https://docs.xarray.dev/en/stable/user-guide/index.html
https://matplotlib.org/stable/users/index.html
https://colab.research.google.com/
https://www.kaggle.com/
https://www.consultant.ru/

10. PacnpenesieHue TPyJ10eMKOCTH 10 BHAAM Y4eOHOM 1eATeIbHOCTH
Tabnmuna 1 - Pacnipenenenue Tpy10eMKOCTH

Pacnipenenenre Tpy10€eMKOCTH TUCIUILIMHBI (MOYJIs1) IO popMaM 00ydeHUs

Bun yueOnom
EATEILHOCTH

Ounasn OuHo-3204YHAs 3aouHas

Bcero

Cemectp Bcero Cemectp Bcero | Cemectp/Kypce 4ACOR

8 qaCoB 4aCoB

Jlekmun 20 - - - - - - - - - - -

[IpakTrueckue
3aHATHSA

JlaGopatopHsbie

paboTHI 30 | - ) ) ) } ) ) ) ) ) )

CamocrosgTeapHas

pabota 94 } : - - - - - - - - -

IloxroroBka k
IIPOMEKYTOYHON - - - - - - - - - - - -
aTTecTaINH

Bcero uacos
10 AUCIHUILIHHE 144 | - - - - - - - - - - .

/ U3 HUX B opMme

MPaKTUYECKOU 30 - - - - - - - - - - .

l'IOI[l"OTOBKI/I2

CDOpMLI HpOMeH(YTOqHOﬁ aTTCCTAllMU U TCKYIICT'O KOHTPOJISA

OK3aMeH - - - - - - - - R - - -

3ayer/3auer C
OIICHKOH

KypcoBas  pabota
(mpoekT)

Konunuectso
pacyeTHo- 1 - - 1 - - - - - - - -
rpaduyeckux padbor

KonnuectBo
KOHTPOJIBHBIX - - - - - -
pabot - - - - - -

KommuectBo
pedeparon - - - - - -

KommuaectBo 3cce - - - - - - - - - - R -

Y [Ina sxsamena ounoti u ouno-3aounoti popmol 06yuenus - 36 uacos, 05 IK3AMeENA 3A0UHOL POPMbL 0OyUenUs. -

9 wacos, 0ns 3auema 3a0unol gopmwl 0byuenus - 4 uaca.

2 Opeanuszyemcsa npu peanusayuu y4eOHbIX OUCYUniuH (MoOyiel) nymem npoeedeHus NpaKmuyeckux 3aHsmuil,
1a60pamopHbIX pabom U UHLIX AHATOSUYHBIX BUO08 YUEeOHOU O0essmerbHOCMU, NPeOyCMAmpUsaowux yiacmue
00yuaowuxcs 6 6bINOJHEeHUU OMOEAbHBIX IJIEMEHMOE padom, CéA3AHHBIX ¢ Oydyuiell npogheccuonHanbHoll
0esamenbHOCHbIo.

IIpaxmuueckas no020mosKa Modcem 6KIIOYAMb 8 cebs OmoeNbHble 3aHAMUA JEeKYUOHHO20 Mund, KOmopule
npedycmampugarom nepeoayy yueoHou ungopmayuu 00y4aruumcs, Heooxooumou 0Jist NOC1e0yowe20 GblNOIHEeHUs
pabom, ca3aHHbIX ¢ OYyOywell npopeccUOHATbHOU 0essmelbHOCMbIO.



Ilepeuens 1abopaTopHbIX padoT mo popmam o0ydyeHHs

Ne
o\ Tembl J1abopaTopHBIX padoT
1 2
Ounas popma
W3zyuenne Bo3amoxkHOCTEH Python3 u cpesipl HHTEpaKTHBHBIX BBIYKCICHHMI Jupyter
1 | Notebook. YcranoBka u HacTpoiika pabo4ero OKpyXeHusl. 3HaKOMCTBO C 00JIaYHBIM
cepucom Jupyter Notebook (Ha mpumepe Google Colaboratory).
2 | V3ydenue BO3MOXXKHOCTEH makeTa Hay4HbIX BeraucacHuid NumPy (1)
3 | U3ydyeHnune BO3MOKHOCTEH MaKeTa HayYHbIX BerauciaeHuiit NumPy (I1)
4 | 3ydyeHnue BO3MOKHOCTEH MaKeTa Hay4YHbIX BerauciacHuit NumPy (I11)
5 | 3ydyeHue BO3MOKHOCTEH MaKeTa HayYHbIX BhrauciaeHuit NumPy (1V)
6 | Usydenue Bo3MokHOCTEH rpaduueckoii onbimorexku matplotlib (1)
7 | U3ydyenue Bo3MOkHOCTE#H rpaduyeckoit onbnmorexu matplotlib (11)
8 | M3ydenue Bo3MokHOCTE#H rpaduyeckoit oubmmorexu matplotlib (111)
9 | M3yyenue Bo3mokHOCTe# Onbnmorexu Pandas (1)
10 | Usyuenue Bo3mokHocTel bubanoreku Pandas (11)
11 | U3yuenue Bo3mokHOCTel Oubmroteku Pandas (111)
12 | 3yueHne BO3MOXKHOCTEH OMOIMOTEKH Xarray
13 MonenupoBaHue 3JeKTPOHHOM KOHIIeHTpauuu D-o6mactu nonocdeps! 3emiaun
(na mpumepe mozenu FIRI-2018)
14 MonenupoBaHue 3JIEKTPOHHOM KOHIIEHTpALMU HOHOC(EpHI 3eMin (Ha mpuMepe
MEKTYHAPOIHOM cripaBo4HOW Moenu noHocdepsl IR1)
15 MoaenupoBanue mapameTpoB Tepmochepsl 3emin (Ha npumepe mozaean MSIS /
NRL MSISE-00)
3aounasn ¢opma
) 3aouHas popma oOydeHHS
HC pCaIn3yCTCs
Ilepeyensb npakTHYeCKUX 3aHATHH 110 opmMam o0ydeHHs
Ne .
o\ TeMbl MpakTHYeCKUX 3aHATHH
1 2
Ounas popma
[IpakTrueckue 3aHITUSL
- HE TIPeTyCMOTPEHBI
y4eOHBIM MJIAHOM
3aounas gopma
- 3aouHas popma oOydeHus
HC peaIn3yeTCs
Ilepeyensb NpuMepHBIX TeM KYPCOBOi padoThI /KYpCcOBOI0 IPOeKTa
Ne .
o\ Tembl KypcoBoii padoThI /poeKTa
1 2

- Kypcosas pabora /mpoekt
HE TIPeyCMOTPEHBI
y9eOHBIM IUTAHOM







