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1. HaumeHoBaHUE QM CIUATIIHHBI
Python mist ananuza naHnHbIX

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue noarorosku: 01.03.02 Ilpuknagnas matemaTuka u nHGopmMaTuka

HanpaBlieHHOCTh CHCTEMHOE MPOrpaMMHUPOBAHUE U KOMITBIOTEPHBIE TEXHOJIOTUN



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus auctuiuinasl Python niist anaamsa gaHHbIX y 00y4aromerocs 10KHbI ObITh
c(hOPMHUPOBAHEI CIIEAYIONINE KOMITETCHIINH:

01.03.02 IpuxianHas MaremMaTrka U HHGOpMaTHKa (HanpaBiIeHHOCTh : CHCTEMHOE POrPaMMHUPOBAHKE U
KOMITBIOTEPHBIE TEXHOJIOTUHN)

OIIK.S Crniocob6eH moHUMAaTh MPUHIIHUIIBI PA0OTHI COBPEMEHHBIX HH(GOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI U UCIIOJIb30BaTh UX JUISl pelIeHUs TPO(EeCCHOHANBHBIX 3ajjad C YYETOM TpeOOBaHUMA
nH(pOPMaLlMOHHON 6€3011aCHOCTH

HNuaukaropsl

OIIK.5.1 JlemoncTpupyeT 0a30Bble 3HaHUs B 00J1aCTH HHPOPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTUI

OIIK.5.2 OpuenTupysce Ha 3a/1a4u MPOPECCHOHATBHOMN JIeITeTLHOCTH, 000OCHOBAHHO BEIOMpAET
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH U UCTIONB3YET UX B MPOGECCUOHATHHON ACSITETLHOCTH C
y4eToM TpeboBaHHU HHPOPMALIMOHHOM 0€301MacHOCTH



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

01.03.02 IlpuknanHas MaTeMaTuka U UH(GOpMaTHKa (HApaBIEHHOCTh:
CucteMHO€ MPOrpaMMHUPOBAaHUE U KOMITbIOTEPHbIE TEXHOJIOTHH)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI IO
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66

@®opMbI TeKyl1ero KOHTPOJIS

3amuiiaemMoe KOHTpoJibHOE MeporpusiTie (1)
HtoroBoe koHTposnbHOE Meponpustue (1)
ITuceMeHHOE KOHTpOsIbHOE MeponpusTue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (7 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Python a5 ananu3a JaHHBIX
Lenb — n3ydeHue CTPYKTYp AaHHBIX S3BIK IporpamMmupoBanus Python u ero 6ubnmotex 11t paboThl ¢
OOJIBIIMMH MAaCCHBAMU JIaHHBIX (CBOMCTBA 3TUX TUIIOB CTPYKTYP, OCHOBHBIX METO/IOB, BU3YaJIU3aLUsl TaHHBIX,
MepBOHAYAIIbHBIN aHAJIN3).

Tema 1. Ocnosbl Python
Bo3moknocTu si3eika Python. Cpena pazpabotku. OcHoBbI cuHTakcuca Python. OCHOBHBIE THIIBI TaHHBIX.
AJTOpUTMHUYECKHE KOHCTPYKIIMH: YCIOBHBIN ONEpaTop U €ro BapuaHThl; IPOrPaMMHUPOBAHUE LIMKINYECKUX
aJITOPUTMOB.
CrangapTHbIE U MOJIb30BATEIbCKUE QYHKIUH.

Tema 2. CocTaBHbIE CTPYKTYPBI JaHHBIX
Koprexu. Criucku 1 6a30Bbie aITOPUTMBI X 00paboTku. BBOI-BBIBOJ TaHHBIX U3 (DaiiioB
O0paboTka CTPOKOBBIX JaHHBIX. PaboTa co cnoBapsMu

Tema 3. PaboTa ¢ Ta0JJHIIAMH JAHHBIX
CTpyKTypHI JaHHBIX: CO3/IaHUE, CBOMCTBA, BHIBOJI 3HAUEHHH, CPE3bl TaHHBIX / KOITMPOBAHUE M CCHUIKU.
OcHoOBHBIE omepanuu: yaaienne / GuibTpaius 1o yclioBuio, 1o0aBiieHne / BRIpaBHUBaHUE / COPTUPOBKA
JAHHBIX, pabd0Ta ¢ MHACKCAMH, YUCTKA JIAHHBIX.
Matematuueckue oneparuu. Onepanuu 00beIUHEHHUS JaHHbBIX, arperupoBaHue JaHHBIX. [lepBUYHBIN
CTaTI/ICTI/IquKI/Iﬁ aHaJIn3 JaHHBIX

Tema 4. Buzyaauszauusi JaHHbIX
OcHoBHbI€ THUIIBI TPAaUKOB U AUArpaMM U UX pean3anus ¢ nomouibio oudnuorexk Matplotlib u Seaborn.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Cy3u, P. A. fI3p1k nmporpammupoBanus Python : yuebnoe nmocobue / P. A. Cy3u. — 3-e u3a. — Mockaa :
HNutepuer-Yausepcutet Mudopmarmonnsix Texnonoruit (MHTYUT), Ait [Tu Ap Menua, 2020. — 350 ¢. —
ISBN 978-5-4497-0705-5. — TekcT : 3neKTpOoHHBIN // DnekTpoHHO-0nbmnoTeunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/97589.html

2. ®enopos, M. 0. [IporpaMmMupoBanue Ha s3bIKe BEICOKOTO YpoBHS Python : yuebHoe mocobue amns cpenHero
npodeccuonansHoro oopazosanus / J1. FO. @enopoB. — 4-e u3a., nepepad. u non. — Mocksa : M3naTenscTBo
IOpaiir, 2023. — 214 ¢. — (IIpodeccuonanbroe odbpazoBanue). — ISBN 978-5-534-15731-4. — Tekcr :
anekTpoHHbIN // O6pa3oBarenbHas miaTdopma FOpaiit [caiit]. https://urait.ru/bcode/510042

JlonmosiHUTEIBHAS

1. Turos, A. H. Busyanu3zanus nanasix B Python. Pabora ¢ 6ubnuorekoit Matplotlib : yuebno-meToauueckoe
nocooue / A. H. Turos, P. ®. TazueBa. — Kazansb : U3garenscreo KHUTY, 2022. — 92 ¢. — ISBN 978-5-
7882-3176-1. — Texkcrt : anexTponHsli // Lludposoit oopazosarensblit pecypec IPR SMART : [caiit].
http://www.iprbookshop.ru/129225 . html

2. Turos, A. H. Python. O6paboTka nanHbIX : yueOHO-MeToqnueckoe nocodue / A. H. Turos, P. @. Ta3ueBa. —
Kazans : I3parensctBo KHUTY, 2022. — 104 ¢. — ISBN 978-5-7882-3171-6. — TeKcCT : 37€KTPpOHHBIH //
IMudposoii oopazoBatensHblil pecypc IPR SMART : [caiit]. http://www.iprbookshop.ru/129220.html

3. Connor P. Milliken. Python Projects for Beginners / Connor P. Milliken // Publisher Name: Apress, Berkeley,
CA.—2020. — 332 p. — ISBN 978-1-4842-5355-7. [ OnexkTpoHHBII pecypc].
https://link.springer.com/book/10.1007/978-1-4842-5355-7



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO6pazoBaTenbHBIN Mporiecc mo auciuiuinHe Python ajst anaan3a TaHHBIX TPEITOIaraeT UCMoJIb30BaHNE
CJIEIYIOIIETro MPOTPAMMHOTO 0OecTieueHHsI 1 HHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM:
- I0CTyH B pexume on-line B DnekTpoHHyt0 6ubanoreunyio cucremy (9bC);
- IOCTYT B JIEKTPOHHYIO HH()OPMAIITMOHHO-00pa30BaTEIbHON CPEAy YHUBEPCUTETA.
- IDE nnist Python Bepcuu 3 u Bbime.

IIpu ocBOCHMM MaTepHalia U BIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucteMa BuIeoKoHpepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpel’;eHTaHI/II\/’I, ayJJuo- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEO0X0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa3oBaTeJLHOIO NpoLecca Mo AUCHHUILIMHE

J1J1s TeKIUOHHBIX 3aHATUN TpeOyeTcs ay IMTOpHsl, OCHAIIICHHAS MTPE3EHTAIIMOHHON TEXHUKOU (IIPOEKTOp, IKPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM MPOTPAMMHBIM 00ECIIEYeHUEM U MapKEpPHOM TOCKOM.

Jlyist mpoBeieHnst 1a00PaTOPHBIX 3aHATUH - KOMIIBIOTEpHBIN Kiacc. CocTaB 000pyI0BaHUS OIIPEICIICH B
[TacopTe KomMmIBIOTEpHOTO Ki1acca (TpedyeTcst foctyn B UHTepHET U nomkHA ObITh yeTanoBiHA IDE mis
Python).

Jlig rpynnoBbIX (MHAMBUAYAIbHBIX) KOHCYJIbTALUN - Ay AUTOPHSI, OCHAILIEHHAs PE3EHTAllMOHHON TEXHUKON
(TIpoekTOop, IKpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MTPOTPAMMHBIM 00€CTICYCHIEM U MapKEPHOH
JIOCKOI.

Jlnist mpoBeIeHHsI TEKYILEro KOHTPOJIS - KOMIbIOTepHBbIH Kinacc. CocTaB 006opynoBanus onpeneneH B [lacnopre
KOMIIBIOTEPHOT0 Ki1acca (Tpedyetcs noctyn B MHTepHeT u forkHa ObiTh yeraHoBiaHa IDE ans Python).

CamocrodrenbHas padoTa CTyJI€HTOB: ayJUTOPUs, OCHALLIEHHAs: KOMIIbIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO
NOJKII0UEHUs K ceTu «HTepHeT», ¢ 00ecredeHHbIM JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMaIIMOHHO-
o0Opa3oBartenbHYI0 cpeay YHUBepcuTeTa, noMmemenus Hayunoit oubnuorexu [ITHUY.

[Tomemenust nayunoi 6ubmuorexku [ITHUY mist oGecriedenust caMoCToSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-Oubnuorpaduueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBI{ 3aJ1 TYMaHUTAPHOM JUTEpATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHalIbHBIMU
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJbHOW U T7100abHON KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHaNbHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Python nuis anaiu3a 1aHHBIX

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.5

Cnoco0eH NOHUMATh NPUHIUNBI Pa00THI COBPEeMEHHBIX HH(POPMALMOHHO-KOMMYHHUKAIIHOHHBIX
TeXHOJIOTHl ¥ UCII0JIb30BATh MX /UISA pelieHus! NPo(ecCHOHAIBHBIX 32/1a4 € Yy4eTOM TpeOOBaHMUi
HH(OPMALMOHHOI 0€30IIACHOCTH

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yJbTaToB
(MHaUKaTOP) o0y4eHus o0y4eHus
OIIK.5.1 3HaHue: HeynoBierBopures

JlemoHCcTpHpyeT 6a30BbIe
3HaHUs B 00JacTH
MH(POPMALIMOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI

- OCHOBHEBIX 3JIEMCHTOB SI3bIKa
nporpammupoBanus Python;

- CTICIIHATBHBIX CTPYKTYP JTaHHBIX
u 6ubnmotek Python mis
00paboTKHU M aHANMKM3a JaHHBIX.
YMeHnue 1eMOHCTPUPOBATh
PHOOPETEHHBIC 3HAHUS JJIS
pENICHUS TPUKIIATHBIX 3a7ad.

He 3naer:
- COBPEMEHHBIE METO/Ibl CTATUCTUICCKON
00pabOTKU pa3IYHBIX JaHHBIX;
- 6ubinotex Python mist 06paboTkwy,
BHU3YyaJH3allii U aHAJIM3a JaHHBIX.
He Bnaneer:
- OCHOBHBIMU NpUEMaMu MepBUYHON 00pabOTKH
UCXOJHBIX TAaHHBIX;
- HaBBbIKaMU UCIIOJIb30BaHUsI COBPEMEHHOTO
uHcTpyMeHTapust Python st paGoTsr ¢
JTAHHBIMHU.

YnoBaerBopuTebH
3Haer:
- COBPEMEHHBIE METO/Ibl CTATUCTUYECKON
00pabOTKH pa3IMYHBIX TaHHBIX;
- bubnmotex Python nns oOpaboTky,
BH3YaJIM3alliy W aHAJIN3a JJAHHBIX.
Bunaneer:
- OCHOBHBIMU TIpUEMaMU TIEPBUYHON 00pabOTKH
WCXOHBIX TAHHBIX;
- HaBBIKaMHU UCTIOJB30BaHHUsI COBPEMEHHOTO
uHcTpyMeHTapus Python mis paboTs ¢
JAHHBIMU.
Ho moxer nomyckath CyIlecTBEHHbIE OITUOKH.

Xopomuro

3Haer:
- COBPEMEHHBIE METO/Ibl CTATUCTUIECKOU
00pabOTKHU pa3NIUYHBIX JAHHBIX;
- bubmmorek Python nist 06paboTkw,
BHU3YaJH3allUd U aHAINU3a TaHHBIX.
Bnaneer:
- OCHOBHBIMU TIpUEMaMU TIEPBUYHON 00pabOTKH
WCXOHBIX JIAHHBIX;
- HaBBIKAMH UCTIOJIb30BaHHUS COBPEMEHHOTO




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
uHCcTpyMeHTapus Python aist paGoTsl ¢
JTAHHBIMH.

Ho MoeT formyckarh He3HauUnuTeIbHbIe
OILITUOKHU.

Otim4yHo
3Haer:

- COBPEMEHHbIE METO/Ibl CTATUCTUYECKOMN
00pabOTKU pa3IUUHBIX JaHHbIX;

- oubmmorek Python nist 06paboTkw,
BU3yallM3alliil U aHAIHM3a JaHHBIX.

Bnaneer:

- OCHOBHBIMU TIpHUEMaMU TIEPBUYHON 00pabOTKH
MCXOJIHBIX JTAHHBIX;

- HaBBIKAMH UCTIOJIb30BaHUS COBPEMEHHOTO
uHCTpyMeHTapus Python mist paGoTsl ¢
JTAHHBIMH.

OIIK.5.2
OpueHTupysCh Ha 3a7a4n
npodecCHoHATBHOM
NeSITebHOCTH,
000CHOBaHHO BBHIOMpAET
nH(pOpMaIMOHHO-
KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUH U
UCTIONB3YET UX B
npodeCCHOHAIBHON
JEeSITETTHHOCTH C YIETOM
TpeboBaHmit
MH(POPMALIMOHHOM
0e30macHOCTH

YMmeHune 000CHOBaHHO BBHIOUPATH
UH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIE TEXHOJIOTUI
JUTSL pEIICHUs] KOHKPETHON
MPUKIIAJIHON 3a1a4U ¢ yYETOM
TpeboBaHMi HHPOPMAITMOHHON
0e301acHOCTH

HeynoBiaerBopuren
He mMoxet, opueHTHpYsICh Ha KOHKPETHYIO
3asady, BEIOpaTh HH(POPMAITMOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTHU /IS €€
pereHus.

YnoBaerBopuTeabH
OpueHTHpYSCh Ha KOHKPETHYIO 3a/1a4y H C
y4€TOM TpeOOBaHNUN HHPOPMALITMOHHON
0e30macHOCTH, BBIOMpaeT HHPOPMALIMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH JUIS €€
peLIeHHsI, HO MOXET JJOITyCTUTh CYIIECTBEHHYIO
OLINOKY.

Xopouo
CamocTosATeNnbHO, OPUEHTUPYSCH HA
KOHKPETHYIO 33/1a4y U C YYETOM TpeOOBaHUN
MH(POPMALIMOHHOM 0€301acHOCTH, BEIOUpAET
MH(POPMALMOHHO-KOMMYHUKALIMOHHBIE
TEXHOJIOTUH IS €€ pelIeHUs], HO MOKET
JOIYCTUTh HECYIIIECTBEHHYIO OLIHOKY.

OTtiam4yHo
CamocTosTeNnbHO, OPUEHTUPYSCH Ha
KOHKPETHYIO 33J]auy U C y4€TOM TpeOOBaHUI
nH(pOpMaAITMOHHOM 0€301MacCHOCTH, BEIOMpAET
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH JUIsl €€ pelIeHus




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Bupa MeponpusiTusi NPOMeKYTOYHOM aTTeCTALMH © 3a4eT
Cnoco0 nmpoBeeHust MepONPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OlEeHKa 0 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIPEIEIIAETCSl HA OCHOBE 0a/IOB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX

MCPONPUATUAX, TPOBOAUMBIX B TCY

CHHUC yqe6Hor0 nepuonaa.

MakcuMajibHOE KoanuecTBo 0a1oB : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTanyHo» - ot 81 no 100
«xopomo» - ot 61 1o 80
«YOBJIETBOPUTEJIBHO» - OT 43 110

60

«HEeYIO0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI

(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.5.2 Tema 2. CoctaBHBIC 3HaHUE OCHOBHBIX THIIOB JAHHBIX B S3BIKE
OpueHTHpYSCh Ha 3a1a49K CTPYKTYPBbI JTaHHBIX Python. Ywmenue ncnonb30BaTh OCHOBHBIX
Ipo)eCCHOHATBHON 3ammiaeMoe KOHTPOJIbHOE

JIeSITENLHOCTH, 000OCHOBAHHO
BbIOMpaeT nHHOPMAIIHOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTUU
Y UCTIOJNb3YET UX B
npodeccHOHaIbHOMN e TETbHOCTH
C y4eToM TpeOOBaHM
nH(pOpMaAITMOHHOM 0€30MMacHOCTH
OIIK.5.1

JleMoHCTpHpYyeT 0a30BbIe 3HAHUS B
obnactu nHOOpPMAITMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA

MeponpusTue

AJITOPUTMOB O6pa6OTKI/I IMPOCTBIX JaHHBIX.

OIIK.5.2

OpueHTupysCh Ha 3a/1a9n
npodeCCUOHAIBHON
JIeITENLHOCTH, 000OCHOBAHHO
BbIOMpaeT nHHOPMaAIIOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTUU
Y UCTIOJNBb3YET UX B
npodeccuoHaIbHOMN e TETbHOCTH
C y4eToM TpeOOBaHH
nH(pOpMaITMOHHOM 0€30MMacHOCTH
OIIK.5.1

JemoHcTpupyeT 6a30BbIle 3HAHUS B
obnactu nHOOpPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH

Tema 3. Pabota ¢ Tabnunamu
JAHHBIX

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

VYMeHue UCoJib30BaTh CrielUalbHbIE
nanHbie Python ans ananusa naHHBIX.

YMeHue UCoNb30BaTh OMOIMOTEKH Numpy
u pandas st aHaJIM3a TaHHBIX.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.5.2 Tema 4. Buzyanuzarmus 3HaHue MeTo10B OMOIMOTEK si3bika Python
OpueHTHPYSICh Ha 3a]1a4K JAHHBIX JJ1s1 BU3yalin3aluy JaHHbIX U YMCHHUEC
NpO(eCCHOHATBHON HNTorosoe KOHTPOJIbHOE MIPUMEHSATH UX Ha IPAKTUKE.Y MEHHE 110
ZICSTEILHOCTH, 0OOCHOBAHHO MeponpusTHe COZIEPIKATENBLHOM ITOCTAHOBKE 3a1a4H

BBIOMpaeT HHPOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUT
Y HCIIOJIb3YET UX B

PO EeCCUOHAIBHON e TETLHOCTH
C Y4eTOM TpeOOBaHM
nH(GOPMAIMOHHON 0€30MacHOCTH
OIIK.5.1

JlemoHCcTpHpyeT 0a30BbIC 3HAHUS B
obacti uH(pOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

BBIOpaTh HEOOXOIUMBII HAOOP METOJIOB U3
oubnuotex Python s pemenus
[IOCTaBJIEHHOW 3a/1aui.3HaHNE OCHOBHBIX

MOHATHI 00pabOTKH, aHAIIN3a U
BU3yaIH3alUH JaHHBIX.

Cneuupuxkanus MeponpusTHI TEKyLIEro KOHTPOJISA

Tema 2. CocTaBHBIE CTPYKTYPbI JAHHBIX

[Ipon0mKUTENBHOCTS TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBust poBeIEHHS] MEPOIIPUATHUS: B 4aChl CAMOCTOSITEILHOI PadoThI
MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 30

[Tpoxoxnoii 6amr: 13

IMoka3aTe/n oneHNBaHUS Banabr
Jlaboparopnas padota 1. MeToabl paboThI cO cIUCKamMu U cTpokamu. PopMaTUPOBAHUE CTPOK. 10
JlaGopatopHnas pabota 3. @yHKIMHU NOIb30BaTeNsA. BBOA-BBIBOA U3/B (haiii. 10
JlaGopatopHnas pabota 2. MeTozs! pabOThl CO MHOKECTBAMH, KOPTEXaMH, CIIOBAPSIMH. 10
Tema 3. PaGora ¢ TabJmuamMu JaHHBIX
[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUS MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MakcumanbHBIH 0asll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM atTecTanun: 30
[Tpoxoxnoii 6amr: 13
IMoka3aTe/n oneHNBaAHUS Banabl
Jlaboparopnas padota 4. Pabota ¢ NumPy-maccuBamu U cepusiMu. 10
Jlaboparopnas padota 6. Pabota ¢ o6bekramu DataFrame nipu pemieHuu 3a1aun aHAIA3a 10
JTAHHBIX.
Jlaboparopnas pabota 5. Pabora ¢ oopekTamu Series u DataFrame 10

Tema 4. Buzyanuzanusi JaHHBIX

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHON aTTecTanuu: 4 yaca
VYcnoBus npoBeIeHUS MEPONIPUATHUSA: B YACHI CAMOCTOATEIbHON PadoThI
MaxkcumanbHbIi 0a, BEICTABIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40




IIpoxoanoii 6amn: 17

IToxa3aTeu oneHUBaHUS Baaasl
JlaGopaTtopHnast pabota 8. 3amaya mo 00paboTKe, aHAIM3Y U BU3yaTH3allid JaHHBIX. 20
Tect 10
JlaGopaTtopHnast pabota 7. Buzyanuzamus ¢ moMorisio ouonmmorekun Matplotlib i Pandas. 10




