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I. [EJH 1 3AJAYN JUCHMUILIMHBI (MOIYJIS):

Hean: ®opMupoBaHue NMPAKTUUYECKUX HABBIKOB 110 OCHOBaM MPOTPaMMUPOBAHUS HA YHUBEP-
CaJIbHOM aJITOPUTMHUYECKOM SI3bIKE BBICOKOTO ypoBHs Python jist pemenus npodeccnoHanbHBIX 3a-
Jad; OBJIaACHUC TGXHHKOfI HOCTapeHI/ISI nu peanmaupm aJIFOPI/ITMOB.

Sagaun:

® 00yUYHTh CUHTAKCHUCY, MPUHIIMIIAM U METOJ[aM IIPOrpaMMHUPOBaHHMs Ha si3bike Python;

o Haqu/ITB HCITIOJIB30BAHUIO HOHSITPIﬁHOI‘O annapaTa HpOI‘paMMI/IpOBaHI/ISI;

® 1aTh MPEACTaBICHUE 00 OCHOBAX CTPYKTYpPHU3AIMH 33/1a4 B 00JIACTH THIPOMETEOPOIIOTHH;

© 00y4MTh HaBbIKaM aJIFOPUTMHU3ALUYU U IPOrPAMMHMPOBAHUS I PELICHUs] THIPOMETEOPOIIO-
THYECKHX 3a1ad.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeonas qucuurummaa b1.0.24 TIporpaMMmupoBaHue B THIPOMETEOPOJIOTHH OTHOCUTCS K 0051~
3aTeJIbHOM YacTH 00pa30BaTEIbHON MPOrPaMMBI.

Jliis u3yueHus: JaHHON yuyeOHOU TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHUS M HaBBIKH, Qop-
Mupyemsble npeamectyrommmu aucuumHamu: b1.0.01 Mudopmaruka, b1.0.16 Marematuka,
b1.0.16.01 Ananutnyeckasi reoMeTpus U Boiciias ainredpa. [lepeuenp nocneayonmx yueOHbIX AuC-
IUTUTAH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHHS, YMCHHS M HABBIKH, (DOPMHPYEMbIC TaHHOH y4eOHOI
mucturuHoi: b1.0.21.01 Metoasr u cpencTBa MeTeoposornueckux Haomoaennii, b1.0.32 I'mapo-
MeTeopoJioTHdecKkue MHpopMaImonHueie cucteMbl, b1.0.35 MeToasl craTucTHUECKOH 00pabOTKH
ruapomMeTeoposorndeckux HaomoaeHui, b1.0.36 ba3bl 1aHHBIX peaHaM30B.

III. TPEBOBAHWUS K PE3YJIIBTATAM OCBOEHUA JUCHUIIJINHBI

IIponiecc ocBoeHMS AUCLUIUIMHBI HAPaBJIeH Ha (POPMUPOBAHHE HIEMEHTOB CIEAYIOMINUX KOM-
nerennuii B coorBeTcTBUM ¢ PI'OC BO u OI1 BO no nannomy HanpasneHnuto noaroroku 05.03.04
I'mapomereoponorus:

Ilepedyens muIaHNpPyeMBbIX pPe3yJIbTATOB 00Y4YCHHS MO JUCHUIINHE (MOAYJII0), COOTHECEH-
HBIX ¢ HHAMKATOPAMH A0CTHKEHUS KOMIIeTeHIIUH

KoMnerenuust NHaukaTopbl KOMNETEH- Pe3yabTaThl 00y4eHuUst
10707
OIIK-4 HJ[Komk4.2 3Hamb: METOABl CTAaTHUCTHYECKOM

CrocobeH pemaTh 3amgaud
poeCCUOHATBHON IS TEIb-
HOCTH B 00JacTu TUApOMeE-
TEOPOJIOTUM M MPHOOpETaTh
HOBBIC 3HAHUS C UCIOIH30Ba-
HUEM UH(POPMAITHOHHBIX
TEXHOJIOTUI

[Tpumensier 3HaHus B 00ma-
CTH MpPOrpaMMHUPOBAHUS U
I'MC-TexHomoruii, mNOJb3y-
eTcsl CTaHJapTHBIMH TIpO-
TPaMMHBIMM  NPOJYyKTaMHU
JU1st 00pabOTKU 1 BU3yasIn3a-
IIMM THUAPOMETEOPOIIOTHYEe-
CKOM MHpOpMaIn

00paboTKM W aHaNIM3a TUApPOME-
TEOPOJIOTHYECKUX HAONIOIEHUHA C
MIPUMEHEHHEM MIPOTPaMMHBIX
CpPEICTB.

Ymemyw: pemare cTaHgapTHBIE 3a-
Jagn  npodeCCHOHANBHOM  Jes-
TEJIBHOCTU C TPUMEHEHUEM IIpo-
rPaMMHpPOBAaHUS M C y4ETOM OC-
HOBHBIX TpeOoBaHMI MHPOpMaLHU-
OHHOM O€30MaCHOCTH.

Brademwv: 6a30BbIMU 3HAHUSIMU B
o0nacT mNpOrpaMMHpPOBAaHUS B
THJIPOMETEOPOSIOTHN  JIIsl  00pa-
OOTKM 1 aHaM3a JaHHBIX, TPOTHO-
3UPOBaHUS THIPOMETEOPOIIOTHYe-
CKHX XapaKTEPUCTHK.




IV. COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM TMCUMILTHHBI COCTABJISIET 2 3a4eTHBIX eIMHUIL, 72 yaca
dopma NPOMeKYTOUHON ATTECTALMHU: 3a4eT

4.1. Couepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUAO0OB y‘leﬁHbIX 3aHSATHII 1 OTBEJEHHOI0 HA HUX KOJIHYe-

CTBA AKAACMHUYICCKHUX YaCOB

, Buabl yueOHoi padoThl,
S
= BKJIIOYASI CAMOCTOSITEJILHYIO PaboTy 00yuaro-
g IIHUXCS, MPAKTHYECKYIO MOATOTOBKY H TPY/10€M-
® ® KOCTb
s = ®opMBI TeKy-
i (B yacax) P y
& o = HIero KOHTPOJIs
= 8| E¢g = -
Ne S 5 = 5 = yCIeBaeMoCTH;
u/n Pa3nesa aucHUIIMHBL/ TEMBI 5 o g 2 KonTakrHasi paéoTa npenoxasa- é = ®opma l'{‘pOMe-
o 3 = g TeJIst ¢ 00y YA IIMMHCH E S KYyTOYHOH aTTe-
-] ; g E S_ cTalum
= 2 3 (no cemecmpam)
0 = =)
=~ CemuHapckue z
Jlekuuu /mpakrtueckue KoncyabTanuu ©
/nadopaTtopHble
3aAaHATUA
1 2 3 4 5 6 7 8 9 10
OCHOBBI AJTOPUTMHU3AIMHY H IIPOrPaMMHUPO- .
1 p H porp p 3 4 4 VYcrHbIi onpoc
BaHUA
OcHoBBl s3blka Python u aBTomaTm3amus Order mo BHmOIHE-
2 .. 3 10 3 4 1 2 HUIO pacueTHo-rpadu-
pacHcToB 4ecKoi paboThl
OcHoBbl 6ubnuorexu Matplotlib u rpaduue- OTYeT IO BHINOIHE-
3 | ckoe mpenacTaBieHue rugpomereoposorude- | 3 | 20 4 13 1 2 HHIO pacueTHO-rpadu-
CKHMX JaHHBIX qeCcKoi pa6OTBI
OT‘{CT II0 BBIIIOJIHE-
OcuoBbel OnoOmmoreku Numpy u pabora ¢
4 Py p 3 20 4 11 3 2 HUIO pacyeTHO-rpadu-
MacCHBaMH  YHCIEHHBIX M  TEKCTOBBIX geckoii paBoTHI




Buabl yueOHoi padoThl,

BKJIIOYasl CAMOCTOATEIbHYI0 padoTy 00y4aro-
IIHUXCS, MPAKTHYECKYIO MOATOTOBKY H TPY/10€eM-

S
|
=
S
=
w5 & KOCTh
S )
g = (B uacax) OpPMBI TEKY-
0| 8| 2E IIlero KOHTPO.IsI
No 5| & | B = EE yCIeBaeMOCTH;
= e | = = -
u/n Pa3nes qucuuniInHbl/ TeMbl = o = 2 KoHTakTHas paGoTa mpemogasa- 2 = dopma npome
e i -
@) @ = TeJIst ¢ 00y YA IMMHECH e S HKYTOHOH ATTE
[~ < g = g cTanumn
= 2 5 (no cemecmpam)
0 = =)
=~ CemuHapckue z
Jleknuu /mpaxTieckue Koncyabranun o
/1aGopaTopHbIe
3aHATUA
TAHHBIX
OcHoBbl OuOMoTeKH Pandas 1 mapcuHr ruj- OT4er 10 BHIIONHE-
5 | pOMeTeOpOJOTUUECKHUX JTaHHBIX U3 ceTu UH- | 3 17 3 8 3 3 HUIO pacueTHo-rpadu-
TCPHET YeCcKOH paboThl
KonTtpoJas camocTosTe/ IbHOM padoThI 3 1
IIpomexyToUHAs aTTEeCTANMSA 3 3auer
HToro yacon 72 18 36 8 9




4.2. Il;1aH BHeayIMTOPHO# CaMOCTOSITeIbHOM Pa00oThl 00y4alOIUXCS 110 JMCIUIITIHHE

CamocrosiTe1bHasi padoTa o0yyaromuxcs Oue- | Yuedno-meroauveckoe odecneve-
. Tovioem- |HOUHOE| HHE CAMOCTOSITEILHOI PaboThI
Cemectp Haspanue paszeiia, TeMbl Buj1 caMoCTOATeNLHOIl pa-| Cpokn BemotHe- Il?('i o | enen-
00THBI Hus (1ac.) e
. CTBO

OCHOBHas Jiuteparypa [1; 2], no-
3 [IporpammHuas peanusanus JuHEHHBIX| PacuetHo-rpaduueckas pa- | B Treuenue ce- ’ Oruer |MOHHTEIbHAS [1; 2; 3], undpoma-
aJITOPUTMOB oota MecTpa LIUOHHO-CIIPABOYHBIE U ITOUCKO-

BbI€ CUCTEMBI (paznen V.0)
OCHOBHas nureparypa [1; 2], no-
3 [IporpamMMHas peanuzauus pa3BerBieH-| PacueTHo-rpadguueckas pa- | B Teuenue ce- ) Oruer |MOHHTEIbHAS [1; 2; 3], uadoma-
HBIX aJITOPUTMOB oota MecTpa IIUOHHO-CIIPAaBOYHBIE U ITOUCKO-

BbI€ CUCTEMBI (paznen V.0)
OCHOBHas nureparypa [1; 2], no-
3 [IporpaMMHas peanusauus anroputmos| PacuetHo-rpaduueckas pa- | B Teuenue ce- ) Oruer |MOHHTEIbHAS [1; 2; 3], uadpoma-
C MaccuBaMHu oota MecTpa LIUOHHO-CIIPAaBOYHBIE U ITOUCKO-

BbI€ CUCTEMBI (paznen V.0)
OCHOBHas sureparypa [1; 2], no-
3 [IporpammHuas peanuszauus onepauuii| Pacuerno-rpaguueckas pa- | B Treuenue ce- 3 Oruer |MOTHUTEIbHAS [1; 2; 3], unpoma-
(aiiinoBoro BBo/1a — BHIBOJA oota MecTpa LIUOHHO-CIPABOYHBIE U MOUCKO-

BbIe cucTeMbl (pazzaen V.0)

OO6mmit 00BEM CaMOCTOATEIBHON PabOThI MO JUCIUTUIMHE (4ac) 9




4.3. Conep:xxaHue y4eOHOro MaTepuaJia
Tema 1. OcHOBBI ANITOPUTMHU3ALUHN U IPOrPAMMHUPOBAHHUSA

1.1. OcHoBHbI€ 3TanbI pereHus 3aaad Ha IBM. [Tonstue anroputma. Metoas popMaabHOTO
onucaHus AropuTMoB. Cxembl alropuTMOB. OCHOBHBIE XapAKTEPUCTUKU AJITOPUTMOB U
3Talbl UX pa3pabOTKU AJIS pelIeHUs NPOCTEHIINX THIPOMETEOPOJIOTHUECKUX 3a1a.

1.2. ba3oBble Pa3sHOBUIHOCTH MPOTPaAMMHBIX AJITOPUTMOB. [IpMHIMIBI aNrOpUTMH3ALMH.
Pa3BeTBieHHbIE U LUKINYECKUE alrOpUTMBbL. COXKHBIE HUKIBI. AJITOPUTMBI C MacCH-
BaMHU. B3anMOCBsA3b aJropuTMOB, MOJENEN JaHHBIX U IIOCTAHOBOK 3a7ay. AJITOPUTM U
€ro NporpaMMHas peaau3alus.

1.3. ITonsiTue sA3b1Ka porpaMMupoBanysi. OCHOBHBIE TapaIUrMbl IPOrPAMMUPOBAHUS — IIPO-
LelypHOE, JIOTHuecKoe, pyHKInoHanbHoe. CHHTAKCUC U CeMaHTUKa si3bIka. [loHsTre an-
TOPUTMHUYECKOTO SA3bIKa MPOTPaMMHUPOBAHUS U HauboJee pacpoCcTpaHEeHHbIE MPeICTa-
BUTEJIN YHUBEPCAJIBHBIX aITOPUTMHUUYECKHX SI3BIKOB BBICOKOTO ypoBHs. MHbopmannon-
Hble cucteMbl Pocruapomera, peajin30BaHHbIE Ha IPOrPaMMHBIX ITpoAykTax Python

1.4. ®yHKIMOHAIBHOE COEp KaHUE MTPOLECCOB KOMITMIISILIMYU (TPAHCIISLIUN, HHTEPIPETaLuN)
U TIOCTPOEHUS 3arpy304HbIX MOJAYJIEH, OTIAA0YHBIX ONEPALUNA U TECTUPOBAHMUSL.

Tema 2. OcHoBbl si3bika Python u aBTomaTH3anus pacuéron

2.1. Yucna. Ilensie uncna (int). Yucna ¢ mnasaromieit Toukoit (float).KomruiekcHbie uncna
(complex)

2.2. Ctpoku. JIutepaiibl CTpOK. DKpaHUPOBAaHHBIE NIOCIIE10BaTENbHOCTH. HAEKcaus CTPOK.
Mertoapb! cTpok. str.format() — MeToz popmaTUpoBaHUs CTPOK

2.3. Cnucku. Muaexcanusi cnuckoB. M3meHeHue myreM npucBauBaHusl. MeTObl CIIUCKOB.
[ToBepxHOCTHOE U INIyOOKOE KOIMpOBaHUE cIUCKOB. ['eHepaTopsl criuckoB. KopTexu

Tema 3. OcnoBbl Oub.1u0TekH Matplotlib u rpaduyeckoe npeacraBiaenne ruipoMeTeopo-
JIOTHYECKHX JaHHbIX

3.1. OcHoBHble KOMIIOHEHTHI matplotlib. Hagamo paboter. OToOpaskeHne JaHHBIX Ha rpa-
¢uke. Metoast Axes u pyplot. Heckonbko Axes Ha oaHoit Figure. subplots()

3.2. Kak ctpouts rpaduku? Plot - rpaduk nmuanun. Scatter - rpaduk pazdpoca (Toukn). Bar -
rucrorpamMma (cronbuatele aumarpammsbl). Fill - 3akpamieHHbII MHOTOYTOJbHUK.
Fill_between - 3akpamenHas o0macte Mexay JTuHusIME. Stackplot - HamcTaBIeHHBIE 00-
nactu. Imshow - xkaprunku. Contour - nuHUM ypoBHeH. Pcolormesh - ncesnouBerHas
ceTka. Arrow - ctpenka. Quiver - mose BeKTopoB. Streamplot - TOTOK BEKTOPOB

Tema 4. OcHoBbl 0n6aMoTekn Numpy U padora ¢ MAaCCMBAaMH YHMCJIEHHBIX M TEKCTOBBIX
AAHHBIX

4.1. daitnoBslii BBOJ U BbIBOA MaccuBOB. [IBonunsle daiiinsl NumPy (.npy, .npz). TekcroBbie
daiinel (.txt). bBurapHbie hanisl

4.2. Maremaruka B NumPy. ba3oBbie MmaremaTnueckue onepanuu. Jluneiinas anredpa. Cra-
TUCTHKA. [ 'eHepanus ciaydaidlHbIX 3HadeHul. J(uckpernoe npeobdpazoBanne dyprne. [1po-
4Y1e MaTeMaTH4YECKUE pa3/Ieiibl

4.3. Unpekcanusi, cpe3bl, UTEpUpoBaHue. [[onomHUTEIbHBIE BO3MOKHOCTH WHIEKCUPOBAHUS

4.4. Manunynupoanue popmoii MmaccuBoB. OObeinHEHE MacCUBOB. Pa3ieneHue MacCUBOB

Tema 5. OcHoBbl 0M0MOoTeKN Pandas U mapcHMHI rHAPOMETEOPOIOrHYECKHUX IaHHBIX M3
cetu UnTepHer

5.1. JlocTym K JaHHBIM B CTpyKTypax pandas. J/[Ba moaxona mosyuyeHust A0CTyINa K JaHHBIM B
pandas. Mcnonb30Banue pa3iuyHbIX COCOOOB JOCTYIA K JAaHHBIM. JlocTyn K JaHHBIM
CTpYKTypHI Series. JlocTyn ¢ UCIONIb30BaHNEM METOK. JIOCTYII ¢ MCIIOJIb30BaHUEM IIEJIO-
YyHCcIeHHbIX UHAeKcoB. OOpamienue uepes callable gynkuuto. O6pamenue yepes J0ru-
yeckoe BeIpakeHue. JlocTyn k 1aHHbIM CTpyKTypsl DataFrame. Jloctyn ¢ ucnons3oBa-
HueM MeTok. Obpamienue yepes callable gpynkmuro. ObpanieHue yepes JOrHUecKoe BbI-
pakenue. Mcnonp3zoBaHue aTpuOyTOB JUIsl 1OCTyNA K AaHHBIM. [lomyuenue ciaydaiiHoro
Habopa u3 cTpykryp pandas. JloGaBieHue 3J1€MEHTOB B CTPYKTYPBHI.



4.3.1. IlepeyeHb cCeMUHAPCKUX, NPAKTHYECKUX 3aHATHII U JIaOOPATOPHBIX padoT
Ne Ne pa3- HaumeHoBaHMe ceMMHAPOB, Tpynoem- Ouenou- |Popmupye-
n/n aeJa u NMPAKTUHYCCKUX U naﬁopaTop- KOCTb HbI€ CpEa- MBbI€ KOM-
TeMbl HBIX padoT (uac.) CcTBa nereHuumn*
AMCIM- Beero | 113 pux (uHaMKa-
4acoB | gpakTuye-
IUTHHBI cxcast n0aro TOPbI)
(M())Iy,]'[;[) TOBKa
1 2 3 4 5 6 7
[lepBoe 3HAKOMCTBO C MpUEMAMHU IIPO- Oruer o
1 Tema 2 rpaMMHUpoOBaHus Ha s3bike Python. 4 DAKTHYC- OIIK-4
OcBoenue unTepdeiica s paboThl B Csoﬁ aGoTe (UKomxs.2)
OHJIaliH-KoMImJIsiTOpe replit.com P
[ocTpoeHne CIOKHBIX IpapUKOB IS Oruer o
o) Tema 3 KOPPEKTHOT'O U BCECTOPOHHETO 0TOOpa- 13 DAKTHIC- OIIK-4
JKEHHE THIPOMETEOPOTIOTHIECKOH UH- 050171 aGoTe (MKomx4.2)
dbopmanmm P
Otuer o
3 Tena 4 Cratuctudeckas 00paboTka OOIBIINX 11 HDAKTIYE OIIK-4
00BEMOB METEOPOIIOTHYESCKHX TaHHBIX 050171 pabore (MUKomx4.2)
Otuer o
4 Tema S ABTOMaTH3aLUs 3arPy3KU JaHHBIX U3 3 DAKTHYE OIlIK-4
OTKPBITBIX HCTOYHUKOB ceTH HTepHET cgoﬁ pabore (MUKomx4.2)

4.3.2. Ilepeuyenb TeM (BONMPOCOB), BLIHOCHMBIX Ha
TaMH B paMKax camocTosTeabHoi padorsl (CPC)

CaMOCTOATEJIbHOC N3YUYCHHE CTYyACH-

Ne
n/n

Tema

3aganue

Dopmupyemas
KOMIIeTeHI U

UK

1

2

3

4 5

Tema 1

HCHOJ’ILSyH IIONCKOBBIE CHCTEMBI ceTu IH-
TCPHET, COCTABUTL KOHCIECKT Ha TCMY: «An-
TOPUTMBI BOKPYT HAC»

OIIK-4 H[Konxs.2

Tema 2

Hcnone3ya nouckossle cucteMsl cetu WH-
TEpPHET, COCTABUTh KOHCIIEKT Ha TeMy: «Mc-
TOpHsi pa3BUTHSA s13bIKa Python»

OIIK-4 H[Konxs.2

Tema 3

Hcnonb3ysi MOUCKOBBIE cUCTeMbl ceTn H-
TEpHET, COCTAaBUTh KOHCIEKT Ha Temy: «Oc-
HOBHbIe npaBuiia opopmiieHus PEP 8»

OIIK-4 H[Konxs.2

Tema 4

Hcnonb3ys mouckoBele cucTeMbl cetu UH-
TEPHET, COCTaBUTh KOHCIEKT Ha Temy: «Co-
BpEMEHHOE TpHMEHEHHe KoHIenmi Big
Data Ha npumepe SAnaexc»

OIIK-4 H[Konxs.2

Tema 5

I/ICHOJ'II)SYH IIONCKOBBIE CHUCTEeMBI ceTu MH-
TCPHET, COCTABUTb KOHCICKT HA TCMY: «Bo3-
MOXHOCTH, OTKPBIBAIOIIHECA HCCIICA0BA-
TCJII0, BJIAACIOIINM HaBbIKaMU IIapCHUHTa caii-
TOB»

OIIK-4 H/[Konxk4.2

IONIeN TUCIAILINHE.

4.4. MetoanyecKue yKa3aHHus 10 OPraHU3aALMH CAMOCTOSITeJIbHOM padoThl CTY/ICHTOB
MeTtoauyeckue yka3aHusl 10 OpraHU3allKd CaMOCTOSITENIbHON paboThl, ¢ MOAPOOHBIM OIKca-
HUEM Ka)KJ0T0 3aJ]aHusd, IpecTaBieHHoro B rabuuue 4.3.2, pazmemiensl B OMMOC no cooTBETCTBY-

JU1st BBITTOJIHEHHSI BCEX MEPEUUCIICHHBIX CAMOCTOATENbHBIX PA0OT CTYACHTY MPEIOCTaBISIETCS
BO3MOYKHOCTh HCIIOJIb30BAHMSI: OJHOTO M3 TPEX KOMITBIOTEPHBIX KJIacCOB BO BHEYyUeOHOE BpeMs
(mpenBapuTeNbHAas 3alKCh Y JCKYPHBIX B KJlacce, BCe KOMITbIOTEPHI MOJKIIIOYEeHBI K ceTu "HHTep-
HeT" 1 00ecredeHb! JOCTYIIOM B 3JEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO Cpey YHUBEP-
curera), (GOHIOB CTalMOHAPHOM OMOINOTEKH B 6-M KOopryce U pyHIaMeHTanbHoi oubnuorexku UT'Y,
YUTABHBIX 3aJI0B MIHCTHTYTOB akajeMuM HayK (COTIACHO 3aKIIOYEHHBIM ¢ HUMH JloroBopammu),
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¢dbonnoB 6ubmmoTekn MpKyTCcKOro ynpaBieHus 1Mo THIPOMETEOPOJIOTUHA U MOHUTOPUHTY OKpYXKato-
el cpesbl, MHIMBUAYIBHBIX KOHCYJBTAUK C TIpenoaBaTeasiMu (hakynbTeTa (COryIacHoO rpaduky
€KEHEICIIbHBIX KOHCYJIbTAIU).

V. YYEBHO-METOJIWYECKOE Y MH®OPMALIMOHHOE OBECIIEYEHUE
TACIATLITAHBI (MOYJIST)

a) nmepeYeHb JUTEPATYPHI

OcHoBHas:

1. Yepnsbimes, C. A. OcHoBbl mporpamMmmupoBanus Ha Python : yueOnoe nmocobue asist By30B /
C. A. YepnsimeB. — Mocksa : U3parensctBo FOpaiit, 2022. — 286 ¢. — (Bpicmiee obpazoBaHue).
— ISBN 978-5-534-14350-8. — Texkcr : anexkrpoHHslii // O0pa3zoBarenbHas 1uatdopma FOpaiit
[catiT]. — URL: https://www.urait.ru/bcode/496893 (nata o6pamenus: 15.05.2022).

2. ®enopos, J. 0. IIporpammupoBanue Ha s3bIKe BBICOKOTO ypoBHA Python : yueGHOE moco-
6ue nis By30B / 1. FO. @enopoB. — 3-e u3z., nepepad. u gon. — Mocksa : M3garensctBo FOpaiit,
2022. — 210 c. — (Briciiee oOpazoBanue). — ISBN 978-5-534-14638-7.

JlomoJiHMTEIbLHASA:

1. T'annenko, W. I'. TexHOJIOTHHU U METOIBI IIPOTPAMMHPOBAHUS : yIeOHOE TTOCOOUE /IS BY30B
/ N. T. 'nunenko, ®. @. [Tasnos, /1. FO. denopoB. — Mocksa : M3natenscTBo KOpaiit, 2022. — 235
c. — (Bwicmee oopazoBanme). — ISBN 978-5-534-02816-4. — Tekcrt : anmektpoHHsbIi // O0pa3oBa-
tenbHas matdopma FOpaiit [caiiT]. — URL: https://www.urait.ru/bcode/489920 (nara oOpaiuenus:
15.05.2022)

2. Kysmunos, JI. P. OcHoBbl iporpamMMupoBanus : yuedHoe nocobue st By30B / J. P. Kys-
muHOB. — Mocksa : U3gatensctBo FOpaiit, 2019 ; ExarepunOypr : U3n-so Ypan. yu-ta. — 104 c.
— (Yuusepcutetsl Poccun). — ISBN 978-5-534-07559-5 (M3aarensctBo KOpaiit). — ISBN 978-5-
7996-1411-9 (U3n-Bo Ypan. yn-ta). — Tekcr : anekrponusii / DBC IOpait [caiit]. — URL:
https://www.biblio-online.ru/bcode/441475 (nara obpamenus: 22.10.2019).

3. Jlebenes, B. M. [IporpammupoBanue Ha vba B ms excel : yue6HO€e mocobue /j1s akaaeMude-
ckoro OakanaBpuara / B. M. Jlebenes. — Mocksa : M3natensctBo IOpaiit, 2019. — 272 c. — (Bsic-
mee oopazoBanue). — ISBN 978-5-9916-7880-3. — Texkcr : anexkrponusiil / DbC Opaitt [cait].
— URL: https://www.biblio-online.ru/bcode/433415 (mara obpamenus: 22.10.2019).

0) 0a3bI JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIC H IIOMCKOBBIEC CHCTEMbI

1. https://pyprog.pro/python/py/py_guide.html — DnekrponHoe pykoBoacTBo Python;

2. https://pyprog.pro/short_guide.html — DnexrpoHHoe pykoBoacTeo Numpys;

3. https://pyprog.pro/mpl/mpl_short_guide.html — DnexTponnoe pykoBoictBo Matplotlib;
4. https://pyprog.pro/pd/pd_guide.html — OnexkrponHoe pykoBoacTBo Pandas;

5. https://matplotlib.org/stable/gallery/index — O6pa3ie1 Oubamnorexu Matplotlib;

6. https://numpy.org/doc/stable/ — Opunmansaas gokymenTaius Numpy;

7. https://pandas.pydata.org/docs/ — Odunmansuas nokymenrtanus Pandas;

VI. MATEPHAJILHO-TEXHUMYECKOE OBECHEYEHUE JUCIUILIMHEBI (MO-
Y JIST)

6.1. YueOHo-1200paTopHOE 000pyA0BaHuUeE:

JlekmoHHBIE 3aHATUA TPOXOJAT B ayaAuTOpuu Ha 30 MOCaJOUYHBIX MECT C MYJIbTUMEIUITHBIM
obopyaoBaHueM U yueOHOU Mebenbio. [IpakTuueckue 3aHsITHS TPOXOIAT B KOMIBIOTEPHOM KIIacce
Ha 30 1moca0uHBIX MECT.

6.2. [IporpammHoe obecnevyeHue:
Microsoft Office 365; Quantum GIS; Adobe Acrobat XI; Replit.


https://pyprog.pro/python/py/py_guide.html
https://pyprog.pro/short_guide.html
https://matplotlib.org/stable/gallery/index
https://numpy.org/doc/stable/

6.3. Texuuveckue v YJIEKTPOHHbIE CPeACTBA 00yUeHHSs :

Y4eOHbIi MaTepual MoJgaeTCs ¢ UCIOIb30BAHIEM COBPEMEHHBIX CPEACTB BU3YAITH3AINH C TIPU-
MEHEHHEM MYJIbTUMEIUHHOTO 000pYI0OBaHUS.

HepCOHaJIBHBIG KOMIIBIOTCPLI JJIA1 BBIITOJIHCHHUA HNPAKTHUYCCKUX U CAMOCTOATCIIbHBIX pa60T. IIo
KaX/I0¥ TeMe TUCIMILIMHBI TOATOTOBIICHBI TIPE3CHTAIINH.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[IpenoraBaHe AUCHUILUIMHBI BEJETCS C IPUMEHEHUEM CIEIYIOIUX BUI0B 00pa30oBaTeIbHbIX
TEXHOJIOTHIA:

HNudpopManuoHHBIE TEXHOJIOTHH: HCIIOJIb30BAHHUE IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
IIPYU MOATOTOBKE K 3aHATHUAM, 3aHATHUS COIIPOBOXKAAIOTCS MyJIbTUMEIUNHBIMU NIPE3EHTALUSIMHU, I1PO-
CMOTPOM POJIMKOB I10 IPOXOJUMBIM TEMaM.

IIpoexTHasi TEXHOJIOTHS: OPraHU3ALNS CAMOCTOATEIBHON pabOThI CTYICHTOB, KOTJa 00yde-
HUE [TPOMCXOUT B IIpOLecce eATEIbHOCTH, HAIIPAaBJICHHOM Ha pa3pelleHne npooieMbl, BO3HUKILEH
B XO/I€ U3yUEHUS TEMBI

IIpo6.1emHoe 00y4eHHne: CTUMYJIMPOBAHUE CTYJAEHTOB K CAaMOCTOSTEIbHOMY ITPHUOOPETEHUIO
3HAHUN, HEOOXOUMBIX JIJIsl PELICHUS] KOHKPETHOM MPOOIEMBI, €r0 3JIEMEHTHI UCIIOIB3YIOTCS B X0/1€
3aHATHH.

KonTekcTHOE 00yyeHHe: MOTHBAIIMS CTYACHTOB K YCBOCHUIO 3HAHUM ITyTEM BbISBJICHUS CBS-
3el MeXy KOHKPETHBIM 3HAaHUEM U €r0 IPUMEHEHUEM;

OOy4eHHe HA OCHOBe ONBITA: AKTUBU3ALIUs [I03HABATEIbHOM JAESITENIHOCTH CTYI€HTA IIPOBO-
JUTCSA 33 CUET aCCOLUAIMM U COOCTBEHHOTO OIIBITA.

OOyyeHHe KPUTHYECKOMY MBIILJIEHHIO: [TOCTPOCHHUE 3aHATUS IO OIPENEICHHOMY alro-
PUTMY — IOCJIEIOBATENbHO, B COOTBETCTBUU C TpeMs (a3aMH: BBI30B, OCMBICIECHUE U peduieKCusl.
Lenb nanHOW 00pa3oBaTeIbHOM TEXHOJIOIMH — Pa3BUTHE MBICIMTEIbHBIX HaBBIKOB O00YyUaroLIXcs,
HEOOXO/IMMBIX HE TOJIBKO NPHU U3YYEHUH YUEOHBIX IPEAMETOB, HO U B OOBIYHOM >KHU3HH, U B Mpodec-
CHOHAJIbHOW J1eATeNbHOCTH (YMEHUE IPUHUMATh B3BELLIEHHbIE pellIeHus, paboTaTh ¢ HHGopMaluen
u ap.).

CraHuuoOHHOe 00y4YeHHe: OpraHu3anus LeJeHaNpaBICHHON U IUIAHOMEPHON CaMOCTOSTENb-
HOW paOOTHI CTY/IEHTOB Ha 3aHATHHM B MUHU-TPYINax B LEIIX Oosee 3p(HEeKTUBHOIO YCBOCHUS MPO-
XOJUMOT0 MaTepuaa, Korja Kaxjaas rpyIia BbIOMpaeT CBOI0 00pa30BaTeIbHYIO TPAEKTOPUIO, U CTY-
JIEHTBI CaMH OLIEHUBAIOT CBOIO PadoTYy.

HaumeHoOBaHHE TeM 3aHATHH C HCIIOJIL30BAHMEM AKTHBHBIX GOopM 00y4YeHHs:

dopma / MeToanl HHTEPAK-
Ne Tema 3ansiTUs Bup 3ansitus P P KoJu-Bo yacos
THBHOT0 00yUYeHus
| OCHOBBI AITOPUTMHU3AIIH Texus WHdopmanmoHHbIe TEXHOIIO- 4
1 IPOrPaMMHUPOBAHUS run/ [IpobnemHOe 0OyueHue
Jlexuums/TIpakTnaeckue
OcHoBBHI s13b1Ka Python u H P HNHbopmanmoHHbIe TEXHOJIO-
2 . 3aHsTHS/ CaMOCTOSTEIb- 3/4/2
ABTOMATH3aIUs PACIETOB run/ TIpoeKTHast TEXHOJIOTUS
Has paboTa
OcHoBsl 6ubMoTekn Mat-
lotlib u rpadmuccioe Jlexmmst/IIpakTrueckue WHubopmManroHHBIE TEXHOJIO-
3 P P 3ansaTHs1/CaMoCTOATE - run/ O0ydeHne Ha OCHOBE 4/13/2
Npe/ICTaBICHUE THAPOME-
Hast paboTa omnbita/ KoHtekcTHOE 00yueHne
TEOPOJIOTHYECKUX JaHHBIX
OcHOBBI 6MOIMOTEKN
Jlekums/IIpakTnaeckue WHdopmannoHHbIe TEXHOIIO-
Numpy u pabora ¢ Maccu-
4 3ansTus/Camocrosrens- | run/ OOydeHHne KpUTHIECKOMY 4/11/2
BaMHM YMCIICHHBIX U TEK-
Hast paboTa MBIIIJICHUIO
CTOBBIX JIAHHBIX
OcHoBbI OuOMOTEKN Pan-
Jlexuums/TIpakTnaeckue HNHbopmanmoHHbIe TEXHOJIO-
das 1 mapcuHT TUAPOME-
5 3aHsTHA/ CaMOCTOSTEIb- run/ KoHtekcTHOE 00yueHue/ 3/8/3
TEOPOJIOTHYECKIX TaHHBIX
Hast paboTa CraHnnoHHOe 00ydeHne
u3 cetn MHTEpHET
HToro yacon 63

10



VIII.

8.1 Ouenounnie matepuaibl (OM):

KYTOUYHOM ATTECTAIIUH

Oyenoynvle mamepuanvl 015 6X0OH020 KOHMPOIA — He NPeO0yCMOMPEHbI.
Oyenounvle Mamepuavl meKyuwe2o KOHmpois

OINEHOYHBIE MATEPHAJIBI VI TEKYIHEI'O KOHTPOJIA U ITPOME-

Tema nim pasgea quc- | Ilokaszarenn Kpurepuii ouenHnBanus dDopmHpyeMble
IUIIJIMHBI KOMIICTCHIIUA U
HHANKATOPLI

3HaeT OCHOBHI - | Brmazmeer marepnanom JaHHOTO paszerna.
OCHOBBI aNTOPUTMHU3AIMU M | TOPUTMU3AIUK U | 3HAeT OTBETHl HA KOHTPOJBHBIE BO- OIIK-4
NIPOTPaMMHUPOBAHUS IIPOrpaMMHPOBA- | IIPOCEHL. (ULKomx4.2)

HHUSI

Brnaneer MaTepuaioM JaHHOTO pa3zena.

3HaeT OCHOBBI | 3HAaeT OTBETHl HA KOHTPOJBHBIC BO-
OcHoBHI s13pIKa Python u aB- | s3pika  Python wu | mpocsl. OIlIK-4
TOMaTH3aLus pacyETOB aBTOMAaTH3aLUs BEIIOTHAI caMOCTOSATENBHYIO PadOTy C (UAKomx4.2)

pacdéroB OLICHKON HE HIWXKY «yJIOBJIETBOPHU-

TEIBHOY.

3Haer OCHOBHI | Brnageer marepunanoM 1aHHOTO paszerna.

6ubmmotekn Mat- | 3HaeT OTBETHI HAa KOHTPOJBHBIE BO-
OcHoBBl OuOMMOTEKH Mat- lotlib (uic-
plotlib u rpadugeckoe npex- DIOTID M rpagirie= | IPOchl. OIIK-4
CTABICHHE  THIPOMETEOPO- CKO€ IIpeZCcTaBIIe- BLIHOJ'II-‘III/IJ'I CaMOCTOSTENFHYIO paboTy ¢ (MK omkss)
JTOFHHECKHX JAHHBIX HHE TUAPOMETEO- | OLEHKOH HEe HHXY «yJIOBIETBOPH-

POJIOTHYECKUX TEJILHOY.

JITAaHHBIX

3Haer OCHOBHI | Branmeer marepuaniom 1aHHOTO pasnena.
OcHOBHI 6ubnmuorexu | GMOIMOTEKH 3HaeT OTBETH HAa KOHTPOJIbHBIE BO-
Numpy u pabora ¢ maccu- | Numpy u paboTta ¢ | MpOCHI. OIIK-4
BaMHU YHUCIIEHHBIX M TEKCTO- | MACCHBAMM YHC- | BBIMOJHMI caMOCTOSTENbHYIO paboTy ¢ (MLKomx4.2)
BBIX JTAaHHBIX JICHHBIX M TEKCTO- | OLCHKOH He HIWKY «YJOBIETBOPH-

BBIX JJAHHBIX TEIHHOY.

3Haer OCHOBHI | Brnageer marepunasioMm 1aHHOTO pazzerna.
OcuoBel OuOmotekn Pandas | 6ubnmotekn Pan- | 3HaeT OTBETHI HAa KOHTPOIBHBIE BO-
Y HapCUHT THAPOMETE0posio- | das M MapCHHT | MPOCHI. OIIK-4
TMYECKUX JaHHBIX M3 CETH | THIPOMETEOpOJIO- | BBIMOIHMI caMOoCTOSATENbHYIO padoTy ¢ (MKomnk4.2)

WHurepuer

TMYECKHUX JAaHHBIX
u3 cetu MHTepHeT

OILICHKON He
TEIBLHOY.

HIDKY  «yJIOBJIETBOPH-

OuneHoYHbIe MaTepHaJIbI JAJ19 IPOMEKYTOYHOM aTTecTanuu B oopMe 3a4eTa
IIpuMmepHBIii IepeueHb BOIPOCOB U 33JaHUH K 3a4eTy:

200Nk

Python - unTepripeTupyemsblil sI3bIK WK KOMIUIUPYEMBbIii?
Kakue ectb MeHsIOIMECS U TOCTOSHHBIE TUIIBI JAaHHBIX ?
Uro Takoe 061acTh BUAUMOCTH NTEPEMEHHBIX ?

Uro Takoe introspection?
Paznuna mexny is u ==?
Paznuna mexnay  init  ()u __ new
B uem pazHuia Mexay moTokamu M mnpoieccamu’?
Kakwue ectb BubpI nMniopra?
Uro Takoe Kiiacc, UTepaTop, reepatop?

0. Yro Takoe MeTakiacc, IepeMeHHas LuKJIa?

_0?

11. B yeM pa3Hulla MKy UTEpAaTOPaMU U Fr€HEpaTOpaMu?
12. B uem pazuuna mexnay staticmethod u classmethod?

13. Kak paborarot 1ekopaTopbl, KOHTEKCTHBIE MEHEKEPHI?
14. Kak pabotarot dict comprehension, list comprehension u set comprehension?
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15. MoHO 71 UCTIOJIB30BaTh HECKOJIBKO ACKOPATOPOB JJIst OTHON (PYHKITUHN?
16. MosxHO 7u co31aTh I€KOpaTop U3 Kiacca?
17. Kakue ecTh OCHOBHBIC ITONYJISIPHBIE TTAKETHI (requests, pytest, etc)?
18. Yto Ttakoe lambda-¢dynkimn?
19. Yto o3navaer *args, **kwargs 1 kak OHH UCIIOJIb3YIOTCS?
20. Yro Takoe exceptions, <try-except>?
21. Yro Takoe PEP (Python Enhancement Proposal), kakue u3 nHux 3naere (PEP 8, PEP 484)?
22. Hamwmmute hello-world cepBuc, ucnons3ys oauH u3 GpeiiMBOpPKOB.
23. Kakue ecTh TUIIBI TaHHBIX M KaKas pa3HHIa Mexy list u tuple, 3auem oHu?
24. Kak ucrnonb3oBath BerpoeHHbie kKosutekmuu (list, set, dictionary)?
25. B deM 3akiro4aeTcs CI0KHOCTh JI0CTYyIa K neMenTam dict?
26. Kak co3naercs oobekt B Python, st wero  new_ , 3auem  init_ ?
Paszpaborumnk:
4
£l wV Crapuuii npenojaBaTeiib [1.A. Haiinenos
(mozanuce) (3aHUMaeMasi TOJDKHOCTB) (MHATIHATTBL, (haMUITHIST)

[IporpamMma cocraBieHa B cooTBeTcTBUH ¢ TpeboBanusmu GI'OC BO no HanpaBieHUIo U mpo-
¢duiro moarorosku 05.03.04 I'mapomeTeopoiorus.

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl METeOpOJIOTUH U (PU3MKH OKOJIO03EMHOTO
KOCMHUYECKOT0 MPOCTPAHCTBA

«15» nronsa 2021 r.

[Tpotokon Ne 7 3aB. kadenpoii

> L 2
"% 1.B. Jlateimena

Hacmosawas npoepamma, ne modcem dvims 8ocnpouszsedeHa Hu 8 Kakou popme 6e3 npedsapu-

MelbHO20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomyuka npocpammsi.
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