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1. Heau v 3312494 JUCHUINJIMHBI/MOTYJIA

[lenpt0 AMCHUIUIMHBI SIBISIETCS OCBOCHHE OOYYAIOMIMMHCS HABBIKOB Pa0OTBI C OOJIBITUMHU
JTAHHBIMHU, UX 00pa0OTKOW M BH3yanu3alliell Ha COBPEMEHHOM SI3bIKE TPOTPAMMHUPOBAHUS Ha MPUMEpE

Python.

3amauu JUCHUILINHGL:

1. ®opmupoBaHUE HABBIKOB BIIAJICHHUSI OCHOBAMH MIpOrpaMMupoBanus Ha Python.

2. ®opMuUpOBaHUE U Pa3BUTHE YMEHHI MPOBOAWTH KAauYeCTBEHHBIM aHANU3 JIAHHBIX C MPUMEHEHHEM
CTaTUCTUKH, UCIIOJIb30BaHUs OMOIMOTEK U MOJIyJIeH I YCKOPEHHOU 00pabOTKU JaHHbIX.

3. ®opMupoBaHHE HABBIKOB IMPEIOCTABICHUS OOJBIINX M CIOKHBIX HAaOOpPOB JAHHBIX B MPOCTOM H

HarjisigHoM BHJIC.

2. Mecto aucuunjuHsl B cTpykrype OITIOII BO

Jucuunmimaa «Python Juis aHann3a JaHHBIX: BBEICHHE» OTHOCHTCS K TUCHHUIUIMHAM bioka 1,
00s13aTeNbHON YacTH Y4eOHOT0 TUIaHa.
Heo0X0qiuMbIMH YCIIOBUSIMHU JIJISI OCBOSHUS TUCIUILINHBI SIBIISIOTCS:

3HaHud:

— JUHEWHasa u BCKTOpHAasA anre6pLI, TCOpPHUA BCPOATHOCTH, DJICMCHTDI MaTeMaTU4eCKOMn CTaTUCTHUKHU,
— OCHOBBI TCOpUH I/IH(1)OpMaI_II/II/I U KOJAUPOBAHUA.

YmMmenus:

— HMCIIOJIB30BaTh NPOrpaMMHBIC CPEACTBA pCaIn3allun HHq)OpMaHHOHHBIX IMpoLeCCOB;
— HCIOJIBL30BAaTh JIOKAJIbHEIE U IT100aIbLHBIE CETH.

Bnanenue:

— HaBBIKOM TEMAaTHYCCKOTO IMOUCKa WHPOPMAIIUU ¥ aHHOTHPOBAHUS HCTOYHHUKOB;

— CIIOCOOHOCTH MPUMEHSATH CUCTEMHBIN TIOIXO]] IIPU PEIICHUH 33]1a4 110 COCTABJICHHIO IIPOTPAMM.
CopnepkaHue MUCHMIUIMHBI SIBISETCS JIOTUUECKUM MPOJOJDKEHUEM COACpP)KaHUS TUCHIMIUIAH

«Martematukay, «MapopmaTkay, «I[IporpammupoBanue.

3. Pe3yabTaThl 00yYeHHsI 110 JUCHHILIHHE

Hpouecc HU3YYCHUA JUCHUIIJIMHBI HAIIPABJICH HA q)OpMI/IpOBaHI/Ie CJICOAYHOIIUX KOMIIETCHIIUI

Tab6muna 3.1

KOI[ 1 HAMMCHOBAHUC

KO,Z[ 1 HAUMCHOBAHUC MHAUKATOPA

KO,I[ 1 HAUMCHOBAHUE PE3yJIbTaTa 06y‘ICHI/I$I Io

KOMIIETEHIINH noctkeHus komnerennuu (MJIK) JUCHUTUTAHE (MOJTYIIIO)
3uare (31): Mmexawnusmvi u Mmemoouxku noOucka,
aHanusza u cuwmesa uH@opmayuu, GKIUAOUUE
VK-1.1. Ocywecmensem 6vibop . popmayuu, “
- cucmeMmHulll N00X00 6 obnacmu 06pazoeanus
AKMYAnbHbIX POCCULICKUX u
Yumets (V1): ananuzuposamo 3a0avy, evloensamo ee
3apyOedCHbIX UCMOYHUKOS, a4 MaK
bazogvie cocmasnaoujue, ocyujecmeaname
Jlce nouck, coop u obpabomky
M 0eKOMNO3UYUIO 3a0ayl
ungopmayuu, HeobX00umol Ois
. Brnagers  (B1):  memodamu  ycmamoeénenus
peuieHus nOCMagieHHoll 3a0ayil. .
NPUYUHHO-CIEOCBEHHbIX CB8A3€el U ONpeoeleHUs
VK-1. Cnocoben Hauboee 3HAYUMBIX cpeOU HUX
ocywecmensims NOUCK, 3Hare (32): memoouxu nOCMAHOGKU yeau U
KpUMUYeCKUll aHaiu3 u CuHmes cnocobwl ee docmudiceHus, HayuHoe
ungopmayuu npUMeHsIMb npeocmaeieHue
pop i, P VK-1.2. Cucmemamusupyem u P
cucmemHulil nooxoo ons 0 pesynbmamax 0opabomku uHGopmayuu
KpUMUu4ecKku aHanusupyem
peuenus NoCmagneHHblx 3a0ay Ymers  (Y2):  umaxodums  u  KpumuuecKku
uH@opmayuro,  NOIYHUEHHYIO U3
AHATU3UPOBATNL UHPOPMAYUIO, HEOOXOOUMYIO O/
DA3HBIX UCTNOYHUKOS, 8 <
peuteruss NOCMAagIeHHOU 3a0ayu
coomeemcmeauu ¢ mpebo8aHuAMU U
Bnagets (B2): MexaHusmamu noucka
VCAOBUAMU 3a0a4U
uHgopmayuu, 6 mMom uucie C NpUMEHeHue
CO8pEeMeHHbIX UHGOPMAYUOHHBIX u
KOMMYHUKAYUOHHBIX MEXHON02UU
VK-1.3. HUcnonvzyem memoouxu | 3uatb  (33):  ocHo6mble  MemoObl  HAYHHO-

CUCTMEMHO20 1n00x00a npu

UCCed08amenbCKol  0esimeIbHOCmU 8 PAMKAX




peutlenuu nocmaelieHHblx 3a0au

NPUMEHEHUS. CUCTEMHO20 N00X00a Npu peweHuu
NOCMABIEHHbIX 3a0aY

Ymers  (V3):  paccmampusamo
eapuanmvl  peuleHusi  3a0ayu,
00CTOUHCMBA U HEOOCMAMKU
Bnagets (B3): HagvlKamu ananuza
MEMOOONOUYECKUX NPOOIEM, BO3HUKAIOWUX NpU
peuenuu npaKmu4eckux 3a0ay

BO3MOMNCHbLE
oyernueas ux

VK-2. Cnocoben onpedenamo

Kpye — 3a0ay 6  pamkax
noCmaegneHHol yenu u
evlOUpame onmumansHule

Cnocobwbl ux peuierus, UCX00s U3
OelicmeyouWux npagoGvix HOPM,
UMETOWUXCSL pecypcos u
oecpanuyeHull

VK-2.1. Ilposooum ananuz
HOCMABIEHHOU yenu u
Gopmynupyem COBOKYNHOCMb

63AUMOCEA3AHHBIX 3A0aU, KOMOpble
HeoOX00uUMo  pewiums 01 ee
00CIUICEHUSL.

3uate (34): cogokynHocmb  83AUMOCEA3AHHBIX
3a0ay
Ymers (Y4): onpedensme kpye 3adaw u  ux

83AUMOCE5136 8  pAMKAX — UBDPAHHLIX — 6UO08
npogpeccuoHaIbHOU 0esimeabHOCIU
Bnaners (B4): naevixom pacnpedenenus ceoux

deticmsuil no peuleHuio NOCMAasIeHHbIX 3a0ay

3rate (35): cnocobwvl peuienus npakmuyeckKux
. | 3a0au, pecypcet u oepanuyenus

VK-2.2. Buibupaem onmumanbHbili peap P

Ymers  (Y5):  nranuposamv  cobcmeenHyro
Cnocob peuwieHus 3a0au, UCX00s U3

0esmenbHOCMb UCX0051 U3 UMEIOUWUXCS PECYDCO8
uMerwuxcs pecypcos u

. Bnamets  (BS):  Haswikamu  ucnoavsosanus

o2panuyeHull

UMEIOWUXCSL PeCyPCO8 0I5l YCHEUHO20

8bINOJIHEHUSI NOCMABIEHHBIX 3a0a4

3Hatb (36): Odelicmseyrowue npasosvie HOPMbL U

ocpanuyenus, — OKazvleaiowue — pezyrupyloujee

8030elicmaue Ha npogeccuoHanbHyio
VK-2.3. Ananuzupyem pog y

. desamenbHOChb

Oeticmgyiowee 3aKOHO0AMENbCME0

YmMmets (Vo): HAxXo0umo HOpMamueHvle
u npasosvle HOpMbI, N <

OOKyMeHmbl 6  C80el  NpoheccuoHANbHOL
pezynupyoujue obnacme

npogheccuoHanbHOU 0esamenbHOCHU

0esmenbHOCMU U NPUMEHAMb UX
Bnanets (B6): rasvikamu pabomwl ¢ nHopmamuseHo-

npasosvimMu aOKyM@HmaMM 6 06]1(10}1’!1/{
npogheccuoHanbHOU 0esmenbHOCIU
4. O0beM JUCHUIIINHBI
O011Hii 00beEM TUCHUILIMHEBL COCTABIAET 3 3aUueTHRIX equHuIbl, 108 yacos.
Tabmuna 4.1.
d)opMa Kpr/ AyZ[PITOpHLIe 3aHHTI/I$[/KOHTaKTHa$I pa60Ta, ygac. CamocTrosTeabHas (DopMa .
x [paktuueckne | JlaGopaTopHbie pabora, vac. / MIPOMEKYTOTHOM
o0OyueHus ceMecTp Jlexmn
3aHATHUA 3aHATUA KOHTPOJIb, 4acC arrecralunu
OuHas 2/4 16 - 32 60/0 3ayer
3ao4Has 2/4 6 - 8 90/4 3ayer
O -
e, 3/5 12 - 10 86/0 3auer
3a04YHas1

5. CTpyKTYypa U cofep:KaHue AUCHHILTUHBI/MOLYJIS

5.1. CtpykTypa AMCIUIIINHBI

oyHas ¢popma o0ydenusi (OPO)

Tadmuma 5.1.1

CTpyKTypa OIUCUUIIINHE/MOIYIIS AYZUTOPHBIC 3AHATH,
Ne PYKTypa fHer Y qac. CPC, Bcero, Kox O1LieHOYHbIE
Wi Howep HaumenoBanue paszena JL IIp. JIa6. Hac. Hac. WK cpencsa
paszzaena
OCHOBBI CHHTaKCHCa VK-1.1 Tect
1 1 Python 2 - 4 10 16 VK-1.2
2 2 Bgenenue B Data 2 - 4 10 16 VK-1.3 Tect

" VuuTbiBaeTcs I KaXI0TO HANpABIEHUs [OArOTOBKH/CIEUMAILHOCTH HHIMBMAYAIbHO, B 3aBUCHMMOCTH OT
peanuzyeMbIx (opm 00ydeHHs A1 KaXKJI0T0 rojja NpuéMa
** Ilnst 06yyaromuxcs 1o HanpapjieHuto noarotopku 08.03.01 «CTpouTenbCTBOY




Science VK-2.1
3 3 O0paboTKa JaHHBIX 2 - 8 10 20 VK-2.2 | Tecrt, Keiic Ne 1
4 4 OCHOBBI CTATUCTUKU 4 - 4 10 18 VK-2.3 Tect
5 5 PasBeabiBaTeIbHBIA 4 ) 8 10 22 Tect
aHaJIM3 JaHHBIX
6 6 Buszyanuzanus qaHHBIX 2 - 4 10 16 Tect
3ayer - - - - -
Hroro: 16 - 32 60 108 X

3a04yHas popMma o0ydenus (3PO)
Ta6uuma 5.1.2

CTpyKTypa OUCIUILUTNHB/ MO AYRUTOPHBIE 3AHATHS,
Ne PYyKTypa el Y yac. CPC, Bcero, Kon OLiCHOYHBIC
wn Howep HaumenoBanue pasiena JL. Ip. JIab. Hac. Hac. K cpecTRa
paszgena
OCHOBBI CHHTaKCHCa Oruer, Tect
1 1 Python 1 - 1 15 17
Beenenue B Data Oruer, Tect
2 2 Science ! ! 15 17 VK-1.1
3 3 O06paboTKa JaHHBIX 1 - 2 15 18 VK-1.2 Ortuer, Tect
4 4 OCHOBBI CTaTUCTUKHU 1 - 2 15 18 VK-1.3 Oruer, TecT
5 5 Pa3BenpiBaTenbHBIN 1 ) 1 15 17 VK-2.1 Oruer, Tect
aHaJIu3 JaHHBIX VK-2.2
6 6 Busyanuszauys JaHHBIX 1 - 1 15 17 VK-2.3 Oruer, Tecr
KontponbHas
3ayer - - - 4 4 pabora, Keiic-
3agaua Ne 2
Hroro: 6 - 8 94 108 X
04HO-3204Hasi popma o0y4enus (O3PO)
Ta6mmma 5.1.3
CrpyKTypa JUCHUILTHHB/MOIY IS AYUTOPHBIC 3AHATHS,
No TPyKTypa Auctt y yac. CPC, Bcero, Kox MJTK OlieHOYHbIC
wn Howmep HaumenoBanue pasnena JL. Ip. JIab. Hac. ac. CpeactBa
paznena
OCHOBBI CHHTaKCcHuCa Oruer, Tect
1 1 Python 2 - 1 15 18
Beenenue B Data VK-1.1 Ortuert, Tect
2 2 Science 2 2 15 19 VK-1.2
3 3 O6paboTKa JTaHHBIX 2 - 2 15 19 VK-1.3 Ortuer, Tecr
4 4 OCHOBBI CTaTHCTUKH 2 - 2 15 19 VK-2.1 Oruer, Tect
5 5 PasBeaniBaTenbHBIN 5 i 2 15 19 VK-2.2 Ortuert, Tect
aHaJIu3 JaHHBIX VK-2.3
6 6 Busyanuzanus JaHHBIX 2 - 1 11 14 Oryer, Tect
3auer - - - - -
Hroro: 12 - 10 86 108 X

5.2. ConeprxaHve TUCITUTITUHBL.
5.2.1. Coneprkanue pa3esoB TUCHUIUIMHBI (IUIAKTHYECKUE EUHULIbI).

Pasznen 1. «Ocnosvt cunmaxcuca Pythony.

Tema 1: YcraHoBka, 3anmyck u padora B Jupyter Notebook.

VYcranoBka Python 3. Yceranoska Jupyter Notebook. 3amyck Jupyter-6iiokHoTa. KoMOMHaImm kiraBu.
Tema 2: OcHoBHBIE MaTeMaTHUecKue aeiicTBus B Python.

Cnoxuts. Beruects, YMHOXkUTH. Pasnenuts. [lomyunts nemyro yacte or aeneHus. [lomyunts octatok or
neneHus. Bo3BecTu B cTenEHs.

Tema 3: [lepemennbie. Onepanyu ¢ nepeMeHHbIMHU.

Hcnons3oBanne mnepemeHHbIX. [IpaBuiibHBI BbIOOp mepeMeHHbIX. JloOaBieHue uWHpOpMau B
nepeMeHHbIe. YnCoBble TUIBI JaHHBIX. byneBblie 3HaueHus. Ctpoku. [lara u Bpems.

Tema 4: IIpocTbie u cocTaBHbIe yeaoBust. Llnkibl.




Bri6upaem ¢ momorsto oneparopa if. Co3maem IUKITBI C TOMOIIBIO KITFOUEBBIX ciioB While u for.

Paznen 2. «Beeoenue ¢ Data Science».

Tema 5: CTpyKTYpbI JaHHBIX.

Cromcok. CnoBaps. MuoxectBo. Koptex. Bcerpoennsie ¢yHKimu mocienoBarenbHocTeid. CrmckoBoe,
CJIOBAPHOE U MHOYKECTBEHHOE BKJIFOUCHHS.

Tema 6: CTpokoBbI€e BeJIHYHHBL.

Pazmuunsa mexay crpokamu. Co3iaHue CTPOK, BKIIOYAIOIIUX CIIEUAIbHbIE CUMBOJIBL. BBIOOp OTaENbHBIX
cuMBoJI0B. OOpaboTka cTpok. Ilonck 3HaueHus B crpoke. @opmMaTHpOBaHUE CTPOK.

Tema 7: @yHKIMHU.

[IpoctpancTBa mMeH, 00JacTH BUAMMOCTH W JIOKajbHble (YHKUUH. BO3BpaT HECKOIBKUX 3HAYEHUIL.
AnoHuMHEIE (J1iMO/1a) QYHKIHH.

Tema 8: Kak nucath KpacuBblii kox Ha Python?

HasBanus o0bexToB B Python. Maker xoma. Kommentapuu. IlpoGenbl okono OWHAPHBIX ONEpaTOpOB.
Ckpunkact: opopmiienue Gynkiuu mmo crannapty PEP-8.

Paznen 3. «Oopabomka oannwix».

Tema 9: budauoreka Pandas ajist 00padoTKH JaHHBIX.

Oo6bexT Series. O0bexT DataFrame. MHnekcHbie 00bekThl. bazoBas hyHKIIMOHATEHOCTD

Tema 10: MeToabl rpynnupoBKH JAHHBIX.

Mexanusm GroupBy. Arperuposanue nansbix. Metoz apply.

Tema 11: O0neqnnenne Tad M.

KombunupoBanue u ciusiane HabopoB naHHBIX. CimstHue o0bekToB DataFrame kak B 0a3ax JaHHBIX.
Coemunenue no unaekcy. Konkarenarst Bonb ocu. KoMOMHUpOBaHKE TEPEKPHIBAIOIINXCS TaHHBIX

Tema 12: QuncTka TaHHBIX.

OOpaboTka OTCYTCTBYIOUIMX JaHHBIX. @uiIbTpalus OTCYTCTBYIOUIMX JIaHHBIX. BocromHeHue
OTCYTCTBYIOIIMX JTaHHBIX. [IpeoOpasoBanue JaHHBIX.

Paznen 4. «Ocnoevt cmamucmuxu.

Tema 13: OnucaresibHbIe CTATUCTUKH U rPpauKu.

OnucarenbHble ctatucTuku. Mepsl nieHTpa KBaptumu. Mepsol paz6poca. Beidpockt. ['paduku. Onucanue u
MHTEpIIpeTanys rpaduKoB.

Tema 14: OcHOBHbIE NOHATUS MATEMATHYECKOI CTATUCTHKH.

Pacripenenenne BepOATHOCTEM JIMCKPETHOW CIIy4alHOM BENMYMHBI. MareMarndeckoe OKUIaHUE.
Hucniepcus. Pacripenenenue BEpoATHOCTEN HENPEPBIBHOM Cy4aliHOW BenuduHbl. HopMmanbHas cirydaliHas
BennuuHa. LleHTpanbHas npeaenbHas Teopema

Tema 15: /loBepuTtebHble HHTEpBaJIbI Ha Python.

Kak oneHuTh reHepaabHyr0 COBOKYNMHOCTH? JIOBEpUTENBbHBIM MHTEpBAl [yl WCTUHHOTO CPEIHETO.
Pacnipenenenne CtprozieHTa.

Tema 16: TecTupoBaHue runoTes.

Pasnocts cpennux. TectupoBaHMe pa3HOCTH cpegHUX. JlOMyIIeHUs MpHU HUCIOJIb30BaHUM  (HOpMyIL.
Pacnipenenenvie pasHOCTH IIPONOPLIMH.

Pazpnen S. «Pazeedvieamenvrulii ananus OAHHBIX».

Tema 17: IlepBu4HBIi 0CMOTP JAHHBIX.

IlepBruHBI OCMOTp JTaHHBIX.

Tema 18: IlepBUYHbBIH aHATU3 TAHHBIX.

[TepBuuHbIi aHAIN3 TaHHBIX.

Tema 19: KoppensinMoHHbIH aHAIN3.

Koppensuumu 17151 uncnoBbix ctononos. OyHkims pairplot u3 Moayis seaborn.

Tema 20: AHa/IM3 HOMUHATHUBHBIX MepeMEHHBIX.

[Mpumenenne ¢pynkuun boxplot. Pacnpenenenne oneHOK 10 HOMUHATHBHBIM PU3HAKAM.

Pasnen 6. «Busyanuzauyua oannoix».

Tema 21: I'paduueckue Bo3moxkHocTH Pandas.

Pucynku n noarpaguxu. Lipera, Mmapkepbl U CTHIN JTUHUN. PUCKY, METKU U HaIHCH.

Tema 22: Metoas! plot, subplots.

[Toctpoenue rpaduxos. TekcroBeie Haamicu Ha rpaduke. HanmeHnoBanue oceil. Pazmemnenne rpadukoB Ha
Pa3HBIX MOJIAX

Tema 23: 'ucrorpaMmsl pacnipeesieHisi IPU3HAKOB.



I'ucTorpammel u rpadMKH MIOTHOCTH.
Tema 24: OcHoBHbIe TUIIBI TPaduKkoB B Plotly.
Jluneiinbie rpaduku. Ctondvarsie AuarpaMMsl. JlnarpaMmbl paccestHUs

5.2.2. ConeprkaHue QUCIUILIMHBI IT0 BUIaM YI€OHBIX 3aHATHH.

JleKnmuoHHbIE 3aHATHSA
Tabmuma 5.2.1

Ne Howmep paznena O06nbeM, vac. Tema fexun
/i JUCIUTLTAHBI 0P0 300 | 0300
1 05 | 025 05 | Ycranoska, 3amyck u padora B Jupyter Notebook
2 1 0,5 0,25 0,5 OcHOBHBIC MaTeMaTH4YeCcKue JieicTrus B Python
3 0,5 0,25 0,5 | Ilepemennbie. Onepaiuu ¢ NEpeMEHHbIMU
4 0,5 0,25 0,5 IIpocTsle u cocTraBHbIe YCI0BUs. LIUKIIBI
5 0,5 0,25 0,5 | CTpyKTyphl JaHHBIX
6 5 0,5 0,25 0,5 | CTpoKOBbIEC BETMYMHBI
7 0,5 0,25 0,5 DyHKIMH.
8 05 | 025 0,5 | Kak mucars kpacuBbIil Ko Ha Python?
9 0,5 0,25 0,5 | bubmmoreka Pandas ayist 00pabOTKH JaHHBIX
10 3 0,5 0,25 0,5 MeTo1bI IPYIIITMPOBKH TAHHBIX
11 0,5 0,25 05 | OO0beauHEHNE TAOIHIT
12 0,5 0,25 0,5 OuncTKa JaHHBIX
13 1 0,25 0,5 OnucarenbHbIE CTATUCTUKU B TpaduKd
14 4 1 0,25 0,5 OCHOBHBI€ TTOHSATHSI MATEMAaTHUECKOW CTATUCTUKHU
15 1 0,25 0,5 JloBepuTenbpHbIe MHTEPBaIbI Ha Python
16 1 0,25 0,5 TecTupoBaHue runores
17 1 0,25 0,5 IlepBUYHBIN OCMOTpP JAHHBIX
18 5 1 0,25 0,5 | IlepBu4HBIi aHATTU3 JAHHBIX
19 1 0,25 0,5 | KoppensuumoHHslii aHanmm3
20 1 0,25 0,5 AHanmm3 HOMUHATUBHBIX IEPEMEHHBIX
21 05 | 025 05 | I'padmueckne BozmoxkHOCTH Pandas
22 6 0,5 0,25 05 | Meroagr plot, subplots
23 0,5 0,25 0,5 I'ncrorpaMMel pacrpeiesieHus IPU3HAKOB
24 05 0,25 0,5 | OcHoBHbIe THUTIBI TpadukoB B Plotly
Uroro: 16 6 12 X
IIpakTu4yeckue 3aHATUSA
[TpakTHyeckue 3aHITHS yU€OHBIM MIJIAHOM HE MPEAYCMOTPEHBI.
JlaGopaTopHbie padoThI
Tabmmma 5.2.2
Ne Howep pasniena O6mewm, gac. HammenoBanwne mabopaTopHOit paboTHI
/1 JIUCITUTUTAHBI 00 300 | 0390
1 1 4 1 1 OcHoBblI s1361Ka Python
2 2 2 0,5 1 BceTpoeHHbIe CTPYKTYpPBI TaHHBIX, (YHKINHU U (ailiibl
3 2 0,5 1 OcuoBsl NumPy: MacCHBbI U BEKTOPHBIC BHIUHCIICHUS
4 4 1 1 IlepBoe 3HAaKOMCTBO C pandas
5 3 2 0,5 0,5 ArperupoBaHue JaHHBIX M IPYIIOBBIC OIEPAIMU
6 2 0,5 0,5 OuncTKa U MOATOTOBKA JaHHBIX
7 2 1 1 OCHOBBI MAaTEMATHYECKON CTATUCTUKH
8 4 2 1 1 Teopusi BEpOSITHOCTH
ITepedopmaTupoBaHue NaHHBIX: COeTUHEHNE, KOMOMHUPOBAHUE U
9 5 4 ! 0.5 U3MeHEeHHne HOpMBbI
10 4 1 0,5 KoppensanoHHslil aHanu3 JTaHHBIX
11 6 4 1 1 ITocTpoenue rpaduKkoB 1 BU3yaIu3aIus
HWroro: 32 8 10 X




CamocrosiTeibHast paboTa cTyaeHTa
Tabnuua 5.2.3

Ne Howmep pasnena O0beM, yac.
P pasit Tema Bug CPC
/1 JUCIUTLIMHE 000 300 | 0300
Brlnonsenue MuC5MEHHbIX
1 1 10 15 15 OcHoBsl cuHTakcuca Python OITHEHHC TTHCHME
JOMAIIHUX 3aJaHui
. BrlnonHenue muC5MEHHbIX
2 5 5 5 Beenenue B Data Science OJIHCHHC TIhe N ¢
5 JIOMAIIHUX 3aJaHui
. . BrlnonHenue MiC5MEHHbIX
3 5 10 10 Keiic Ne 1. «Yragait Uucio» OJIHCHHC MTHCHME
JOMAIIHUX 3aaHui
BrlInonHenue muC5MEHHbIX
4 3 10 15 15 O0paboTKa JaHHBIX OITHCHIE THCHME

JOMAaIIIHUX 3aJaHui

BrInonaHeHue MUCEMEHHBIX
5 4 10 15 15 OCHOBBI CTATUCTUKHU .
JIOMAIIHUX 3a1aHUN

6 5 10 15 15 PasBenpiBaTenbHBIN aHAIN3 Brmonnaenune anmXIeHHHx
JTAHHBIX JIOMAIIHUX 3aJaHuH

BrInmoaHeHHe THCEMEHHBIX
7 5 5 5 Busyanmzanus taHHBIX N
6 JIOMAIIHUX 3aJaHuH

8 5 10 6 Ketic Ne 2. «KT0O X09eT cTaTh BrmonaeHne NUCEMEHHBIX
MUJUTHOHEPOM KHHOTIPOKATa?» JIOMAIIHUX 3aJaHuH

1,2,3,4,5,6 - 4 - X [TonroToBka K 3a4eTy
Hroro: 60 94 86 X X

5.2.3. [IlpenmomaBanume MAMCUUIUIMHBI BEOETCSA C TNPUMEHEHHEM CIEIYIOIIUX  BHUJIOB
00pa3oBaTeNbHBIX TEXHOJIOTUI:

- BH3yanu3anus ydeOHoro Marepuana B PowerPoint B muanoroBoM pexume (JICKIIMOHHBIC
3aHATHA);

- paboTa B MaJIbIX TpyIIax (JadopaTopHbIE 3aHATHS);

- KeHc-TexXHOJ0rus (1a00paTOPHBIC 3aHATHS ).

6. TemaTuka KypcoBBIX padoT/IPOEKTOB
KypcoBbie paboThl/pOeKThl yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI.
7. KoHTpoJIbHBIE pad0THI

KonrtponbHas pabora 115 3a04HO# GopMbl 00yueHUs.
7.1 Meronnueckue ykazaHus AJis1 BBIIOJIHEHUSI KOHTPOJIbHBIX padoT.
B Teuenue cemectpa oOydwaromuecss 3a04HON (GOpMbI O0Y4YEHHs IOJKHBI BBIMOJHUTH OJHY
KOHTPOJIbHYIO paboTy.
7.2 TemaTuka KOHTPOJIbHBIX padoOT.
1. OcHoBsI si3biKa Python
. BctpoeHHble CTpYKTYpBl JaHHBIX, QYHKIMU U Qaiiisl
. OcHoBbsl NumPy: MaccuBBI U BEKTOPHBIE BBIYMCICHUS
. IlepBoe 3HakoMcTBO ¢ pandas
. ArperupoBaHue JaHHBIX U TPYIIIOBBIE ONEpalluU
. OuncTKa ¥ TOATOTOBKA JaHHBIX
. OCHOBBI MaTEMaTHYECKOMN CTaTUCTUKU
. Teopust BEpOATHOCTH
. [lepeopmaTrpoBaHe TaHHBIX: COETUHEHHE,
10. KomOunupoBanue u u3sMmeHeHue Gpopmal
11. KoppensaumoHHbIi aHaIU3 TaHHBIX
12. [TocTpoenue rpauKoB U BU3YyaTU3aIU.

O 01O L B~ Wi

8. OueHka pe3yJibTATOB OCBOECHHS TUCIUIIHHBI/MOTYJIS

8.1. Kpurepunm oOLEHHBAaHHSA CTENEHW IIOJIHOTBI M KadecTBa OCBOECHHS KOMIIETEHIMM B
COOTBETCTBHH C IIJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.




8.2. PeliTuHroBast cucTeEMa OIIEHHMBAHUS CTEIIEHH IOJHOTHEI M KaUeCTBAa OCBOECHUSI KOMIIETEHITNI
o0yJaromuxcs OYHOU, OYHO-3a0YHOM 1 3204HOM (hopMbI 00yUeHHS MpeacTaBieHa B Tabiume 8. 1.

Tabnuma 8.1
Ne m/m Buael meponpusTril B paMKax TEKYIIETO KOHTPOJIS Komuuectso
0aJioB
| Tekyias aTTecTanus
1 3amyTa 0T4eTOB 10 JJabopaTopHbIM padoTam Ne 1-3 0...10
2 Nroroseiit Tect no pasznenam No 1 u No 2 0...10
NTOI'O 3a nepByro TEKYUIYIO aTTECTALNIO 0...20
2 TeKyIiasi aTTecTalus
4 3ammTa 0T4eTOB 110 JJabopaTopHbIM padoTam Ne 4-8 0...10
S) Wtorossii TecT 1o pasznenam Ne 3 u Ne 4 0...10
6 Pemennii keiica No 1 «Yranaii Uncno» 0...20
HNTOI'O 3a BTOpyIO TEKYIYIO aTTECTALIUIO 0...40
3 Tekylas aTTecTaluus
7 3amuTa 0T4eTOB 10 JaboparopHbIM padoram No §8-11 0...10
8 Wtorossiii TecT 1o pasznenam Ne 5 u Ne 6 0...10
9 Pemenmnii ketica Ne 2 «Krto Xo4eT cTaTh MUILIMOHEPOM KMHOIPOKATA?» 0...20
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIUIO 0...40
BCEI'O 0...100

9. YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE 00ecnieyeHne TUCIUIIHNHbI/MOTYJIsI
9.1. [lepeuenb peKOMEHyeMOH IUTepaTyphl npeacTasieH B [Ipunoxxenuu 2.

9.2. CoBpemeHHble mpodeccHoHaNbHbIE 0a3bl JAHHBIX U HMHQOPMAIMOHHBIE CIPABOYHBIC
CHCTEMBI:

DNEeKTPOHHBIN KaTanor/DnekTponHas oubauoreka TUY

OnekTpoHHO-O0ubanoreunas cucrema IPR BOOKS

DNeKTpOHHO-O0MOIMoTeuHas cucrema «JIaub»

DNeKTpoHHO-O0ubIMoTeuHas cucreMa «Book.ru»

DnextponHas 6ubauorexa FOPAWUT

HanumonaneHas anekrponnas 6udnuorexka (HOB)

[TonnoTekcToBas 6a3a manubix TUY

DJEKTPOHHBIE PECYPCHI OTKPBITOTO JOCTYIIA

Yuusepcurerckas oubnmoreka ONLINE

MexnyHapoanble pedepaTUBHbIE 0a3bl HAYYHBIX U3JaHUM

9.3. JluneH3WOHHOE M CBOOOJHO pacHmpocTpaHseMoe MpOorpaMMHOE oOecredeHue, B T.4U.
OTEYECTBEHHOT'O ITPOU3BOJICTBA!

Windows

Microsoft Oficce

Python 3

Jupyter Notebook

10. Martepua/jibHO-TEXHHYECKOe o0ecnedeHue JUCHUTIUHBI

HOMCH_[CHI/ISI Il MIPOBCACHHUA BCCX BHUIOB pa6OTBI, NpeaAyCMOTPCHHBIX y‘-IC6HLIM IIJTaHOM,
YKOMILJICKTOBAHBbI HGO6X0}II/IMLIM 060py)1013aH1/1eM N TCXHUYCCKHUMHU CPEACTBaAMU o6yqu1/1$[.




Taomuma 10.1

[Tepeuens o0opymoBaHUs, HEOOXOIUMOTO ISl YCIIEIITHOTO OCBOCHHUS 00pa30BaTEeIbHOMN
MIPOrPaMMBbI
HaumenoBanue Kon-Bo 3HaueHue
MynbTUMeHitHOE  00OpYAOBaHUE  JIS
Y w Py g Harnsosocts pu W3y4EeHUH
npe3entauuii (Komnbiorep B KOMILIEKTE, 1
COOTBETCTBYIOIIETO Marepyasa
IPOEKTOP, IKPaH U T.J.)
KomrmbroTep 15 JUts1 BeneHust 3aHsTHIA
. . Cucrema eaM3alMi  PabOThI
Microsoft Windows (aktyanbHast Bepcus) 15 P P
MYJIBTUMEIMIAHOTO 000PYA0BaHYs
CBoGomHOE aMMHOE OOecCrieueHe
Jupyter Notebok 15 JIHOC  TIPOTD:
JTs1 IPOrPaMMKPOBAHHS Ha si3bIke Python
Kommuext yueGHOM Mebenn 15 J1i1st BenieHust 3aHsTri

11. Meroanuyeckue ykazanusi mo opranuszamuu CPC
11.1. MeTtoauueckue yKka3aHus Mo MOATOTOBKE K IAOOPATOPHBIM 3aHSATHUSIM.
bazanoB A.B. Python mns ananm3a mansbix: BBeneHue [Tekct]|: MeTomuyeckue yka3aHHs K
nabopaTopHbIM pabotam mo nuctuiuimae: «Python nis aHanmsa maHHBIX: BBEICHHE» Ui CTYACHTOB
BCeX HampaBieHuii Bcex Gpopm oOyuenus / A. B. bazanos. — Tromens, TUY — 2021.
11.2. MeTtoauueckue yka3aHus 110 OpraHU3alliy CaMOCTOSITEIbHOU paboThl.
bazanoB A.B. Python misi ananm3a maHHbBIX: BBeneHue [TekcT]: METOMUYECKHE YKa3aHHS K

CaMOCTOSITENILHOW paboTe CTYJACHTOB MO aucnuininHe: «Python [uisi aHanw3a MaHHBIX: BBEIACHUEY IS
CTYJICHTOB BCEX HampaBicHHI Bcex ¢popMm oOyuenus / A. B. bazanos. — Tromens, TUY — 2021.



IInanupyemble pe3ybTaThl 00yueHHs 1Jis1 GOPMUPOBAHHMA KOMIIETEHUIMU U KPUTEPHHU UX OLleHUBAHUS

HI/ICHI/IHHI/IHa: PythOIl JJIS1 AHAJIM3A JaHHBIX: BBCACHUEC

Ko Kon, Konm n HanMeHoBaHuE Kpurepuu onieHHBaHUS pe3yIbTaTOB 00YICHUS
HauMEHOBaHME pe3ynbpTata O0y4eHus 1Mo
KOMITETEHI[UH 1-2 3 4 5
NIK JUCHUIUINHE (MOJYTIO)
He BocnpousBoaur u He YacTU4HO BOCIIPOU3BOJAUT He B nonHoii Mepe u ¢ B nonnoit mepe u
3uatk (31): mexanusmol u | OOBACHICT MEXaHU3MEBI H 1 O0BSICHSIET MEXAHU3MBI U | MajIbIM KOJIMYECTBOM 6e301IH00YHO
MemoOuKu NoucKd, METOJIMKH [TOWCKA, aHAJM3a | METOJIUKH IMOUCKA, aHAIu3a | OMIUOOK BOCIPOHM3BOIUT U BOCIIPOU3BOJIUT U
ananu3a u cunmesa 1 CHHTe3a HH()OpMAIHH, W CHHTe3a HH(POpPMAIIHH, O0OBICHSICT MEXaHU3MBI U OOBSICHSICT MEXaHU3MBI U
VK-1.1. ungopmayuu, BKJIIOYAIOIIHE BKJTIOYAIOIIHE METOJUKH IIOMCKA, aHAJIM3a | METOJMKH MOMCKA, aHAIHu3a
Ocywecmensem sKIOUAIOWUE CHUCTEMHEBIN TTOAXO0 B CHCTEMHBIN MOAXOM B U CHHTe3a HH(POPMAIIHH, ¥ CHHTe3a HH)OpMAITHH,
6b160D AKMYANLHBIX | CUCHEMHbLI NOOX00 6 obacTi 0Opa3oBaHUA o0acti 00pa3oBaHUA BKJIIOYAIOIIHE BKJIIOYAIOIIHE
POCCULICKUX U obaacmu 06pazo0eanus CHCTEMHBIN MOAXO0M B CHCTEMHBIN TTOAXO0 B
3apybedicHbIx obnactu 00pa3oBaHus obJiactu 0Opa3oBaHuUs
ucmounuxos, a max | Ymetb (Y1): He pemaet Tunuyusie Permraer ¢ 3 u Gosee Perraer ¢ 1-2 omubkamu BesommbouHo perraer
VK-1. Jice nOUCK, coop u aHanu3uposams 3a0ayy, 3a/1a4i Ha OCHOBE OIIMOKAMU THUITHYHBIE TUTTHYHBIE 337a41 Ha TUNHAYHEIE 33J]a4d Ha
Cnocoben obpabomky svlOesimb ee bazoavle BOCIIPOU3BEICHUS 3a/1a4d Ha OCHOBE OCHOBE BOCIIPOM3BEICHHSI OCHOBE BOCIIPOU3BEICHUS
ocyuecmensime qubopMauuui cocmasnsiowiue, CTaHIAPTHBIX AITOPUTMOB BOCIIPOU3BEICHUS CTaHJAPTHBIX AITOPUTMOB CTaHJAPTHHIX AITOPUTMOB
HOUCK, Heobx00UMot 015 ocywecmensims peleHus CTaHJAPTHBIX AJITOPUTMOB peleHus pelIeHUs
Kpumuseckuii | PeHenUA ) 0eKOMNO3UYUIO 3a0ayu pelieHus
a3 U NOCMAG/ICHHOU Branets (B1): memodamu | He npumeHseT MeTObI [Mpumensier ¢ 3 u Gosee [Mpumenser c 1-2 Bbe3ommnboyno npumeHnser
cunmes 3a0ayu. YCMAaHOBIeHUs NPUYUHHO- | 00pabOTKH Pe3yIbTaTOB OIIMOKAMU METObI OIIHMOKaAMU METObI METOJIB 00pabOTKH
unghopmayuu, CNIeOCMBEeHHbIX C853¢ell U SKCIIEPUMECHTOB 00paboTKH pe3yNbTaToOB 00paboTKA pe3yNbTaToOB pe3yIbTaToB
npusensime onpedenenus JKCIIEPUMEHTOB AKCIICPUMEHTOB IKCIICPUMEHTOB
cucmemublii Hauboee 3HAUUMBIX
nooxoo 0 cpedu Hux
pewenus He BocnipouzBoaut u He YacTU4HO BOCIIPOM3BOAUT He B nonHoii Mepe u ¢ B nonnoit mepe u
nocmaenennvix | VK-1.2. Suars (32): Memoduku OOBSICHSICT METOAMKHU 1 O0BSICHSIET METOIUKHU MaJlbIM KOJIMYE€CTBOM 0e301IH00YHO
saday Cucmemamuzupyem | nocmanosxu yenu u MMOCTAHOBKH IEJIH U MMOCTAHOBKH LIETH U OIIUOOK BOCIIPOU3BOIUT U BOCIIPOU3BOJIUT U
U Kpumuyecku cnocobul ee CIIOCOOBI €€ TOCTHIKEHHUS, CITOCOOBI €€ TOCTHKEHUS, O0OBSACHAET METOIUKU O0OBACHSAET METOLUKHU
ananusupyem docmuoicerus, Hayunoe HAYYHOE MPEICTABICHHE HAyYHOE MPEICTABICHIE MOCTAHOBKH LIETH U MMOCTAHOBKH IIEJH U
unghopmayuro, npedcmasienue 0 pe3ynbTatax 00paboTku 0 pe3ynbTatax o0pabdoTKH CIOCOOBI €€ TOCTHXKEHUS, CIOCOOBI €€ TIOCTHKEHUS,
noayuennyio us 0 pesyivmamax uHpopMaun HHpOPMALTHU HayYHOE MMPEICTABICHHE HAYYHOC MPEICTABICHHE
pasibix o6pabomiu ungopmayuu 0 pe3yJbTaTax 00padoTKH 0 pe3yabTaTax 00paboTKH

UCMOYHUKOS, 8
coomeememeuu ¢
mpebosanusMU U
VCI0BUAMU 3a0aYU

nHdopmanuu

nHpopMannu

Ywmers (Y2): naxooums u
Kpumuuecxu
amanuuposamy
unpopmayuio,

He HaXOJUT U KPUTUICCKH
HE aHAIM3HUPYET
nHpOPMAaNHIO,
HEOOXO0ANMYIO JUIs

C 3 u 6onee ommbkamu
HAXOAMT U KPUTHIECKU
aHaJIM3upyer
nHdopmanmio,

C 1-2 ommOkamMu HaXOINAT
W KPUTUYECKU aHAUTU3UPYET
nHpOPMAaLHIO,
HEO0OX0IUMYIO JUIsl

Be3ommbouno HaxoauT u
KPUTUYECKH aHATH3UPYET
HHpOpPMAIHIO,
HEOOXOIUMYFO JUIS




HeoOxX00UMYI0 05
pewenusi noCmagneHHouU
3a0auu

peuicHus IIOCTaBJICHHOM
3aJa4yu

HEOOXO0UMYIO JUIs
pElICHHUS TOCTABICHHO
3aa49n

peuieHus IIOCTaBJICHHOU
3aJauu

peuicHus MOCTaBJICHHOMN
3aJga4yu

Bnanets (B2):
MEXAHUSMAMU NOUCKA
uHpopmayuu, 6 mom
yucne ¢ npumeHenue
COBPEMEHHBIX
UHGOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX
mexHoniocull

He moxbupaeT MexaHU3MBI
roucka uHdopmManuu s
peLIeHus TOCTaBICHHBIX
3a1a4

C 3 u 6osee omnOKaMu
no0UpaeT MEXaHU3MBI
MOWCKa UH(DOPMAIUH JIst
pEIICHHS TOCTABICHHBIX
3a1a4

C 1-2 omubkamu
MoI0UpaeT MEXaHU3MBI
MoWcKa MH(OpMAIuu 1715
pEIICHHS MTOCTABICHHBIX
3a1a4

Besommbouyno moxoupaet
MEXaHU3MBI [TOUCKa
UH(POPMALIUY [T PELICHUS
[MOCTaBJICHHBIX 3a1a4

VK-1.3.
Hcnonvsyem
MemoouKu
CUCEMHO20
nooxooa npu
peuteHuu
NOCMAB/IeHHbIX
3a0au

3Hatb (33): ocrosHble
Memoobl HAY4YHO-
uccnedosamenbeKou
OesamenbHOCU 8 PAMKAX
NPUMEHEHUS. CUCIEMHO20
nooxo0a npu peuieHuu
HOCMABIEHHbIX 3a0aY

He BocipouzBoaut u He
OOBSCHIET METOANKU
CHCTEMHOTO ITOJIX0/1a IIPH
PELICHNH OCTABICHHBIX
3a7aq

YacTUyHO BOCIIPOU3BOAUT
1 O0BSICHSICT METOIUKH
CHCTEMHOTO TIOAX0/Ia TIPH
PEIICHIH TOCTABICHHBIX
3amaq

He B nonHoii Mepe u ¢
MaJIbIM KOJINYECTBOM
OImMMOOK BOCIIPON3BOIUT U
0OBSCHIET METOINKH
CHCTEMHOT'0 ITOIX0/1a TIPH
PELICHNH OCTAaBICHHBIX
3a7a4

B nonxoit mepe u
0e301IH00YHO
BOCITPOHM3BOJIUT U
OOBACHAET METOIUKH
CHCTEMHOT'0 MMOX0/1a MPU
PEILICHUH MOCTABICHHBIX
3a1a4

YwMmerts (V3):
paccmampusams
603MOICHBLE BAPUAHbL
pewienus 3a0ayu,
OYeHUBAS UX
00CMouHCmea u
HedoCcmamiu

He paccmarpusaer
BO3MOJKHBIC BAPHAHTBI
peILIeHus 3aa4y, OLICHUBAS
nx

JOCTOMHCTBA M HEJIOCTATKU

C 3 u 6o1ee ommbKamu
paccMmarpuBaeT BO3MOMKHBIC
BapUAHTHI PEIICHUS 3a/1a4H,
OIIEHHMBAs X

JIOCTOMHCTBA ¥ HEJOCTATKH

C 1-2 omubxkamu
paccMmarpuBaeT BO3MOMKHBIC
BapUAHTHI PEIICHUS 3a/1a4H,
OIIEHHMBAs X

JIOCTOMHCTBA M HEJOCTATKH

Be3ommbouno
paccMaTpuBaeT BO3MOKHbIC
BapUAHTHI PEIICHHUS 3a/1a4H,
OIIEHMBAs MX

JIOCTOMHCTBA ¥ HEJOCTATKH

Bnagets (B3): nagvikamu

He ananusupyer

C 3 u 6osee omnOKkaMu

C 1-2 ommbOkamu

be3ommb049HO aHAIN3UPYET

aumanusa METOJI0JIOTUUECKHE aHaIM3UpyeT aHaIM3UpPyeT METOAONOTHYECKHE
MemOoO00N02UYECKUX 1po0IeMbl, BO3HUKAIONIHE METO/I0JIOTNYECKHUE METO/I0JIOTNUECKHUE po0IeMbl, BO3HUKAIOIHE
npobiem, 603HUKAIOUWUX P PELICHUH po06JIeMbl, BO3HUKAIOIIUE po6JIeMbI, BO3HUKAIOIIHE IPYU peIIeHUH
npu pewenuu HpPaKTUIECKUX 3a/1a4 MIPY peIIeHUH IIPU peIIeHUH MPaKTUYECKUX 3a]a4
NPAKMU4ecKux 3a0ay MPaKTHYECKUX 3a/1a4 MPaKTHYECKUX 3a/1a4
VK-2. VK-2.1. Ilposooum 3uats (31): He o0bsacuseT YactiaHO 00BIICHSET He B nonHoii Mepe u ¢ B nonxoit mepe u
Cnocoben amanus ' COBOKYITHOCTb COBOKYITHOCTh MaJIbIM KOJINYECTBOM 6e301n00YHO 00BSICHSIET
onpeoenimo nOCMABIeHHOU yeau COGOKynHOCIID B3aMMOCBSI3aHHBIX B3aUMOCBSI3aHHBIX OmMOOK 0OBSACHIET COBOKYITHOCTb
Kpye 3a0ay 6 u ghopmynupyem :ZZZJZOCMMHHMX 3a1a4 3ajau COBOKYITHOCTb B3aMMOCBSI3aHHBIX
pamkax COBOKYNHOCHIb B3aMMOCBS3aHHBIX 3a1a4
NOCMABAEHHOU | 83AUMOCEA3AHHBIX 3ajgau




yeau u
evlOUpamo
onmumanbHvle
cnocoowl ux
pewienus,
ucxoos uz
Oelicmeyrouux
npasosvix
HOPM,
umerowuxcs
pecypcog u
ocpanudeHul

3a0a4, Komopbvie
Heo6Xx00umMo
peuwums 01 ee
0oCmudiICeHUs.

YuMmets (Y1): onpedensme
Kpye 3a0a4 u ux
83AUMOCE513b 8 PUMKAX
U36panHbIX 6U008
npogheccuonanbHoll
deamenvHoCmU

He onpenensiet kpyr 3anau
U MX B3aUMOCBS3b B PaMKax
BBINTOTHAEMBIX 3alaHHI

C 3 u 6osee omunbkaMu
ompesiessieT Kpyr 3a1a4 u
MX B3aHMOCBS3b B paMKax
BBITIOJIHACMBIX 3aJaHAN

C 1-2 ommbkamu
ompeneNseT KpyT 3a7a4 u
MX B3aHMMOCBSI3b B paMKax
BBIMIOTHAEMBIX 3a0aHui

BezommbouHo onpenenser
KpPYT 3324 U UX
B3aMMOCBS3b B paMKax
BBITIOJHACMBIX 3aIaHHUI

Bnagets (B1): nasvikom
pacnpeoenenus coux
Oelicmauli no peueHuro
NOCMABNeHHbIX 3a0aY

He pacnpenensier cou
JEUCTBUS 110 PELIEHUIO
MIOCTABJICHHBIX 3a/1a4

C 3 u 6osee omnOKaMu
pacripenenseT CBou
JIEHCTBUS TI0 PELLEHUIO
[IOCTaBJIEHHBIX 3a1a4

C 1-2 omubkamu
pacripenenseT CBou
JIEHCTBUS IO PELLIEHUIO
IMOCTABJICHHBIX 3a7a4

Besommbouno
pacmpenenseT CBou
JIEHCTBUS IO PELLEHUIO
TIOCTaBJICHHBIX 3aJa4

3Hatb (32): cnocobul
DpeweHust NPaAKmMu4eckux
3adau, pecypcul u

He Bocripou3BOAMT U HE
00BSICHSIET CLIOCOOBI
peUICHUA MTPAKTUICCKUX
3aj1a4, pecypehl U

YacTHYHO BOCIPOU3BOIUT
U 00BACHSET CIIOCOOBI
peIlICHI/IH HpaKTI/I‘IeCKI/IX
3a7a4, pecypchl U

He B nonHoii Mepe u ¢
MaJIBIM KOJIMYECTBOM
OIIMOOK BOCHIPOU3BOIUT U
0OBSICHSAET CITOCOOBI

B nonnoit mepe u
0€301HO0YHO
BOCIIPOU3BOJUT U
00BSACHAET CIIOCOOBI

oA OTpaHUYEHHS OTpaHUYEHUS peLICHUsI TPAaKTHYECKUX peLIeHuUs TPaKTHUECKUX
P 3aja4, pecypcel u 3aja4, pecypchl 1
VK-2.2. Buibupaem OTrpaHUYEHUs OTpaHUYCHUS
ONMUMATLHBIL Ymers (Y2): He mmanupyer C 3 u Gornee ommOKamMu C 1-2 ommbxamu BezommbouyHO maHupyeT
cnocob peutenus NAAHUPOBAMY COOCTBEHHYIO IUTAaHUPYET COOCTBEHHYIO IUTAaHUPYET COOCTBEHHYIO COOCTBEHHYIO
3a0a4, Ucxo0s u3 cobCmBenHyIo JEeATEbHOCTh HCXOS U3 JIESATEIILHOCTD UCXO/S U3 JIESITEIIFHOCTh UCXO/S U3 JEeATEIIBHOCTh UCXOS U3
umerwuxcs 0eamenbHOCMb UCX005 U3 | IMEIOIINXCS PECYPCOB MMEIOIINXCST PECYPCOB MMEIOIINXCST PECYPCOB HMEIOIINXCS PECYPCOB
pecypcog u UMEIOWUXCSL pecypcos
ozcpanudeHuil Bragers (B2): nasvixant He ucnons3yer YacTUYHO UCHIOIB3YET He B momHo# Mepe u ¢ B nmonHoit Mepe u
uCI’lO/st’OSCIHMI}Z HMEIOIINECs PECyPChI A MMEIOIINECs PECyPChI IS MaJIbIM KOJINYECTBOM 6€301100YHO NCTIONB3YeT
YCIEITHOTO YCIIEITHOTO OIIMOOK MCIIOJIB3YET UMEIOIINECS PECYPChI IS
UMEIOWUXCS pecypcog Os
CnewOcO BBITIOJTHEHHS BBITIOJTHEHHS MMEIOLINECS PECYPChI ISt YCIEIHOTO
J NOCTaBJICHHBIX 3a/1a4 MOCTaBJICHHBIX 33124 YCIIEITHOTO BBITIOJTHEHHS
6bINOIHEHUSA
BBITIOJTHEHHS MOCTaBJICHHBIX 3a/1a4
nOCMAGIeHHbIX 3a0aY
MOCTABJICHHBIX 3aJ1a4
He BocipousBoaut u He YacTUyHO BOCIIPOU3BOAUT He B nonHoii mepe u ¢ B nonnoit mepe u
VK-2.3. 3nath (33): 0OBSICHSET IEHCTBYIOIINE 1 OOBSCHSCT JCHCTBYIONIUE | MaJbIM KOJTHYECTBOM 0e301n009YHO
Ananusupyem N ' IIPaBOBbIE HOPMBI U MPaBOBBIE HOPMBI U OIMOOK BOCIIPON3BOJUT M | BOCTIPOM3BOAMT U
o deticmsyiowue npagogule o .
Oeticmgyiowee ODABL 1 O>DAHUCHILA OTpaHWYEHMUS, OTpaHUYEHUS, 00BACHSET IeHCTBYIOIIHE OOBSCHSCT JEHCTBYIOIIHE
3aKOHOO0AMENbCMBO OKIZ 16010 IL o ’ OKa3bIBaIOIINE OKa3bIBaIOIINE IIPABOBBIE HOPMBI U NIPaBOBbIE HOPMBI U
u npasogele Hopmel, | }0“4 ce perynupyromiee perynupyomiee OrpaHHYeHUs, OTpaHWYEHUS,
pezyrupyrowue f: 0335615 ;}1 ezbfe wa BO3/IeiicTBUE Ha BO3JICHiCTBIE Ha OKa3bIBaIOLINE OKa3bIBAIOIINE
obnacme npoeccuonansuyio po(eCCHOHANBHYIO npodeccuoHaIbHYIO perynupyromee perynupyromniee
npogeccuonanbHou ale) meTbHOCTTD i JeSITeIbHOCTD JIeSITeIbHOCTh BO3JIeiicTBIE HA BO3JIEHCTBHE Ha
desamenbHOCU podeCcCHOHANTBHYIO npodecCHOHANBHYIO
JIeSITENIbHOCTh JIeSTeNIbHOCTh




Ywmets (Y3): naxooums
HOpMamueHble
OOKYMeHmbl 8 o€l
npogheccuonanvbroll
oessmenbHoCmu u
NPUMEHSIMb UX

He naxoaur HopMaTuBHbIC
JIOKyMEHTHI B CBOEH
po¢eCCHOHATBHOM
JesATEIFHOCTH U He
NPUMEHSET UX

C 3 u 6o1ee ommbkamu
HAXOJIUT HOPMATHBHEIC
JIOKyMEHTHI B CBOEH
npodeccHoHaTbHOM
JIESTETTFHOCTH U IIPUMEHSIET
X

C 1-2 ommbOKkaMy HAXOIUT
HOPMATHBHBIC IOKYMCHTHI
B CBOCH
npodeccCHOHATBHOM
JIESITETFHOCTH U TIPUMEHSIET
X

Be3ommbouno HaX0uT
HOPMATHBHBIC JOKYMEHTHI
B CBOCH
po¢eCCHOHATBHOMN
JEeSTETHHOCTH U IPIMEHSIET
X

Bnaners (B3): nasvikamu
pabomvl ¢ HOpMAMUBHO-
npagosvimu
OOKYyMeHmamu 8 obaacmu
npogeccuonanbHoll
deamenvHoCmu

He ananusupyer u He
MPUMEHSET TTOJIOKESHUS
HOPMATHBHBIX IOKYyMEHTOB
B CBOEH
npoeCCHOHATBHOM
JeATEILHOCTH

C 3 u 6onee ommOKamMu
aHAJIM3UPYET U MPUMEHSET
TMOJIOXKEHHST HOPMATUBHBIX
JIOKYMEHTOB B CBOEH
npodeCCUOHATBHOM
JIESATEILHOCTH

C 1-2 ommbkramu
aHAJIM3UPYET U MPUMECHSET
MOJIOXKEHHsT HOPMATUBHBIX
JIOKYMEHTOB B CBOEH
npodheCCUOHATBHOMN
JIESITEILHOCTH

Besommbouno aHanm3upyer
Y IPUMEHSIET MOJI0KEHHUSI
HOPMATHBHBIX JJOKYyMEHTOB
B CBOEH
npoheCCHOHATBHOMN
JeATeIIbHOCTH




KAPTA

[Tpunoxenue 2

00ecre4eHHOCTH M CUMIIMHBI y4eOHOM U Y4eOHO-MeToAuYeCKOoi JTUTepaTypoi
Jucuunnuaa: Python s anajn3a faHHBIX: BBe/JeHHe

KoHTHHIreHT Hanuuue
HasBanue yyeGHOro, y4eOHO-METOANIECKOTO O0becreueHHOCTh
KonmuectBo | oOywatormmxcs, AJIEKTPOHHOTO
Ne W3/1aHMs, o0y4aromuxcst
n/n aBTOp, W3/aTEIbCTBO, BUJ U3JAHUs, TOX PKICMILIAPOB | HCTOMBSYIOIHX JIUTEpaTypoit BapHarta B
’ ’ ’ B BUIK YKa3aHHYIO o ' 9BC
HW3IaHusg %
JUTEPATYPY (+/-)
Makkuaan, Yac
Python u anamu3 ganHbIX / Yac MakkuHmm. - .
1 Python wn anmanmm3 pmamHex, 2024-10-28. - oP 30 100 +
Caparos : [Ipodobpa3zoBanme, 2019. - 482 c. -
buznu, /1.
Python. Kuura penentos / /1. buzmn, b. K. .
2 Jxone. - Mocksa : IMK Ipecc, 2019. - 646 oP 30 100 +
c. - OBC "Jlanp". - ISBN 978-5-97060-751-0 :
MxwurapsH, Baagmvup CepreeBud.
AHanmm3 MaHHBIX : y9eOHUK It By30B / B.
3 . e By P 30 100 +

C. Mxwurtapss. - M : UzgarensctBo IOpaiir,
2020. - 490 c. - (Bsicuiee obOpa3oBaHue). -

OP — 35IeKTpOHHBIN pecypc 0e3 OrpaHHUYCHHUS YHCIIa OJHOBPEMEHHbBIX MoaKtoueHu kK OBC
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