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1. Heﬂlfl H 3a0a4YM OCBOEeHUA HHCHHHJ'I[/IHBI/MOII}’JIH

LIGJ'ILIO JUCLUIIIAHBL SBJISIETCS OCBOECHUE 06y‘-IaIOLI_II/IMI/IC$I HaBBbIKOB pa6OTbl ¢ GoabwMMu

JAaHHBIMH, KX 00pabOTKOM U BU3yaIU3alHeil Ha COB

PEMEHHOM S3bIKE IPOrPAMMHMPOBAHUSI HA IPUMEpPE

Python.

3alaui TUCHUIUIHHEEL:

1. @opMHpOBaHUE HABBIKOB BIANEHUSI OCHOBAMHU nporpaMMupoBaHus Ha Python.

2. DOpMHpPOBAHHE U DA3BUTHE YMEHHH MPOBOINTH KAYECTBEHHDBIA AHATH3 NAHHBIX C
TPUMCHCHIEM CTATHCTUKH, HCIONB30BAHMA OMOIMOTEK M MOMyMEH I YCKOpEHHOH 06paGoTku
JaHHBIX.

3. DOopMHPOBAHHE HABBIKOB IPEIOCTABICHHUS GONBIIMX M CIOXKHBIX HaOOpOB NaHHBIX B

IIPOCTOM M HAIIITHOM BHIE.

2. Mecro nucuuninesl B crpykrype OIIOI BO

,Z[I/ICHI/IHJ'II/IHEL OTHOCHTCA K DJICKTHBHBIM IUCHMILIMHAM 00s3aTeIbHOM YaCTH y'~l€6HOFO [1J1aHa.
HeO6XOI[I/IMLIMI/I YCJIIOBHUSIMH U1l OCBOCHHUS OJUCHUIIIMHEL SIBJISFOTCS :

3Hanus:

- JIMHEHHasT BEKTOpHAasA anre6pl>1, TEOPHUA BEPOATHOCTH, IJIEMEHTHI MaTCMaTHHCCKoﬁ

CTaTUCTHKU;

- OCHOBBEI TEOpHUHU I/IH(I)OpMaL[I/II/I U KOOUPOBAHHSI.

YMmenus:

- HCII0JIB30BaTh POrPAMMHBIE CPEICTBA PEATU3alMH HHPOPMALMOHHBIX POLECCOB;
- UCIIOJIb30BATE JIOKAJIBHEIE M [NI00AIBHbIE CETH.

Brnanenwue:

- HaBBIKOM T€MAaTHYECKOI'0 MOUCKAa I/IH(l)OpMaIII/II/I H aHHOTHPOBAHHSI UCTOYHHUKOB;
- CIIOCOOHOCTD OPUMCHATE CUCTEMHBIM IOAXOM IIPH PEIICHUH 3ajay M0 COCTABJEHUIO

IIpOrpaMM.

CozepxaHue TUCUMIUIMEBI SBISETCS JNOTHYECKMM IIPOOKEHHEM COIEPXKAHUS AMCLMIUINH
«Maremarukay, «[{udposas KynbTypa», «[IporpaMMupoBaHue .

3. Pe3ynbTaTsl 00y4eHHs M0 JHCUMNIHHE

IIpouecc usyuenus nucuunMHbl Hanpasies Ha GOPMUPOBaHHe CJICAYIOLMX KOMIETEHLME:

Tabauua 3.1

Kon 1 HanmeHnoBanue

Kon v HaumeHoBaHue unamkaTopa

Koa u HaumeHoBaHue pe3ynbTarta

KOMITETEeHLIMH JocTrkeHus komnereHuuu (MIK) 00YyUYEHUS MO AUCLMIITHHE (Moayno)
3HaTk: 3] MeXaHW3Mbl M METOAMKH
MOMCKa, aHanusa M CHUHTe3a
MH(pOpMaLHH, BKJIIOYALOLLHE
CUCTEMHBIH  noaxoa B 06AacTH
VK-1.1 Ocywiectser BbIOOD
N 00pa3oBaHus
aKTyaJIbHbIX POCCHMCKHX u
Ymete: V1 ananusuposath 3agauy,
VK-1. CniocobeH | 3apyOeXHBIX HCTOYHMKOB, & TaK iKe
BbIIEATD ee 6azoBble
OCYLIECTBIISAT TIOUCK, | MOMUCK, cbop " o6paboTtky
N . COCTaBAOLIME, OCYLLECTBATh
KDUTHYECKUH  aHalu3 M | MHQOpMAaLMK,  HEeOOXOAMMOM s
. JEKOMMNO3ULIMIO 3a7a4u
CHHTE3 MHPOPMALIMH, | PELUEHHs TOCTABICHHOM 3a1auH.
o Bnaners: Bl METOAAMH
TIPUMEHATh CHUCTEeMHBIH
YCTaHOBNIEHUA NPUYUHHO-
noaxonm s pelIeHus

ITOCTAaBJICHHBIX 3aJay4

CJI€ACTBEHHbIX CBA3EN U onpeneneHus
HanboJsIee 3HaYUMbIX CpeaAn HHUX

YK-1.2 Cucrematusupyer 14
KPUTHYECKH aHaNU3UpyeT
MH(POPMALIKIO, TIONYYEHHYIO U3 PasHbIX
VCTOYHUKOB, B  COOTBETCTBHM C
TpeGOBaHUAMH H YCIOBUAMM 3a4a4H

3HaTh: 32 METOAMKM MOCTAHOBKH
ueaM M cnocobbl ee JOCTHXKEHMS,
Hay4YHOe npeacTaBeHne
0 pe3yibTaTax
HHpOopmMaLru

06paboTku




VYMeTb: Y2 HaXOAWTb W KPUTHYECKM
aHaJIM3UPOBATh MH(pOPMALIHIO,
HE06X0IUMYIO ans pelweHus
NOCTABIEHHOH 3ajauu

Bnagers: B2 mexaHusmamu nowucka
uHdopMaUMH, B TOM uyucrie ¢
NMPUMEHEHHE COBPEMEHHbIX
MH(OPMALMOHHBIX H
KOMMYHHKALMOHHBIX TEXHOIOrMH

VK-1.3 Hcnonesyer METOJMKH
CHCTEMHOI0 MOAXOAAa MpU peLIeHHU
NIOCTaBJICHHBIX 33134

3HaTb: 33 OCHOBHbIE METOMbI HAY4HO-
MCCJIEAOBATENbCKON NESTENLHOCTH B
pamKax MpUMEHEHHS  CUCTEMHOTrO
noaxona npu peLeHum
MOCTAaBJICHHBIX 3a]au

Vmers: V3 paccmaTpuBaTh
BO3MOXKHbIE ~ BApHAHTbI  peLIEHMs
3a71a4M, OLIEHMBAs MX AOCTOMHCTBA M
HENOCTATKH

Bnanets: B3 HaBbikamu
METO0JIOrMYECKHX
BO3HUKAKLLIMX npu
NPaKTUYECKUX 3a]aY

aHanuza
npobnem,
peweHum

VK-2. Cnocobex
OnpenenaTh Kpyr 3agady B
pamMKax IOCTaBJISHHON LiesH
M BBIOWpaTh ONTUMAasbHbIE
Crmocobbl  MX  pelleHwus,
UCXONd U3 AEHCTBYIOLIMX

IIPaBOBBIX HOpM,
HMEIOIIUXCS  PECYpCOB M
OTrpaHUYeHUI

VK-2.1 [TpoBoauT aHanu3
NOCTABJICHHOH Leau W (Gopmyaupyer
COBOKYITHOCTb B3aMMOCBS3aHHbIX
3a7a4, KOTOpbleé HEOOXONWMO pPELIWTb
IUTsl €€ NOCTHOKEHHS.

3HaTb: 34 COBOKYIMHOCTb
B3aMMOCBSI3aHHbIX 3a/1a4

Ywmetb: Y4 onpeaenstb Kpyr 3anay
MX B3aUMOCBA3b B paMKax M30paHHbIX

BUIOB npodeccHoHanbHOM
JESITebHOCTH
Brnapers: B4 HaBbIKOM

pacnpeneneHus CBOMX AEHCTBHUH MO
PELIeHHIO MOCTaBIEHHbIX 3aau

VK-2.2  Beibupaer  onTUManbHbIiH
crnocod® peleHus 3agad, WCXOAs M3
MMEIOLLMXCS PECYPCOB M OrpaHHUEHH I

3Hath: 35  cnocoGbl  pelleHus
MPaKTHYECKUX 3adayvy, pecypecbl W
OrpaHUYeHHsl

YMeTb: V5 NJaHUPOBATb

COOCTBEHHYI [EATENbHOCTb HCXOAs
M3 UMEIOLLIMXCS PecypcoB

HaBblKaMH
UMEKOLLIMXCH

Bnaners: B5
UCMOJIb30BaHMS

PECYPCOB AJ1s1 YCMNELWHOro
BbIMOJIHEHHWS MOCTABJEHHbBIX 3314t

VK-2.3 Amnanusupyer aeicTByrouiee
3aKOHOJATENBCTBO U NPABOBbIE HOPMBI,
perynupyroume obnacthb
Npo(eCcCHOHATIEHON AEATENbHOCTH

3HaTb: 36 AedCTBYIOLIME MpPaBOBble
HOpMbI 2 OrpaHHU4eHHs,
OKa3blBaroLIKe peryaupytoLiee
BO3JEHCTBUE Ha MPOGECCHOHAbHYIO
JesATeNbHOCTh

YMmeTb: Y6 HaxoauTb HOPMaTHBHbIE
JOKYMEHTbI B CBOEH
npo(peccHOHaNbHON AEATENLHOCTH M
NMPUMEHATb X

Bnanere: B6 HaBbikamn paboThl ¢
HOPMAaTHBHO-IPaBOBbIMU
JOKYMEHTaMH B obnactu
MpPOeCcCHOHATbHON AESTENBHOCTH




4. O0beM JUCUUILINHBI

OO6muit 06beM IUCHUIIIUHEBI COCTABIISET 3 3a4ETHBIX enquHuusbl, 108 yacos.

Tabnuua 4.1.
ropis Kypo/ AYAWTOpHbIE 3aHATHS/KOHTAKTHas paboTa, yac. CaMOCTORTeNb Has dopma )
[Ipaktnueckue | JlaGopaTopHble NPOMEKYTOUHOH
00yueHus ceMecTp Jlexuuu pabota, yac.
3aHATHSA 3aHATUA aTTeCTauMumn
OYHas 2/4 16 32 60 3aver
3a04Has 2/4 6 10 92 3a4eT
5. CTpyKTypa M coaepiKaHHe XM CUUILITHHBI/ MOy
5.1. CTpyKTypa IUCHUILUIAHEL
oyHas ¢popma obydenus (OPO)
Tabnuua 5.1.1
CTpyKTypa QUCUMIITHHBI/MOAYISA AR TS
Ne PYKIYPa I Y 3aHATHS, Yac. CPC, | Bcero, Koa WK OueHouHble
n/n | Homep yac. uac. A cpeacTea
HaumenoBaHnue paznena JL. [lp. | Jlab.
pazzmena
1 1 OcHoBel cuHTaKcuca Python 2 - 4 6 12 Tecr
2 2 Beenenue B Data Science 2 - 4 6 12 VK] ] Tect
N Tecr
= i D K
3 3 O06paboTKa JaHHBIX 2 8 8 18 3\;11? j} Keiic No |
4 4 OCHOBBI CTATUCTHKH 4 - 4 10 18 S/K: 5 J Tecr
5 5 PazBenpiBaTenbHbIN aHanu3 4 i g 10 2 VK-22 Tect
JaHHBIX VK-2 3
6 6 Buzyanusauuys gaHHbIX 2 - 4 8 14 Tect
7 | 3auer - - - 12 12 Kedic No 2
Uroro: | 16 - 32 60 108 X
3a04man popma obyuenus (300)
Tabauua 5.1.2
CTpyKTypa DUCUUILTHHBI/ MOIY S AypuTopHbie
Ne PYKTypa ICLL Ay 3aHATHs, Yac. CPC, | Bcero, Kon WJIK OueHouHbIE
n/n | Homep yac. yac. haalds CpeacTBa
HaunmeHnoBanue paznena JL. [lp. | Jla6.
pazzena
Oruer.
1 1 OcHoBbI cuHTakcuca Python 1 - 1 12 14
Tect
2 2 Beenenue B Data Science 1 - 2 12 15 OT%T'
Tec
3 3 O6paboTka JaHHBIX 1 - 2 12 15 %T:flr
VK-1.1 Oruer,
4 4 OCHOBBI CTATUCTHKHU 1 - 2 16 19 VK] 2 Tect
PasBenriBaTensHbI aHanu3 VK-1.3 Oruer,
2 d JaHHBIX ! i 2 s 12 VK-2.1 Tect
VK-2.2 Ortuer,
6 6 Buzyanuzauus gaHHbIX 1 - 1 20 22 VK-2.3 Teer
KouTtposb
Has
7 | 3auer - - - 4 4 p216(v)'ra.
Ketic-
3anava Ne
2
Uroro: 6 - 10 92 108 X




04YHO-3204Has Ppopma o0yuenus (03PO)
He peanusyercs.

5.2. ConeprxaHue QUCLUILIHHEL.

5.2.1. Coneprxanve pa3aeNoB IUCLMILIAHBI (IHIAKTHUECKHUE SANHULIBI).

Paspen 1. «Ocrogwt cunmaxcuca Pythony.

Tema 1: Yeranoka, 3anyck u pa6ora B Jupyter Notebook.

Yeranoska Python 3. Vcramoska Jupyter Notebook. 3amyck Jupyter-6ioxzota. KomGuuaumn
KJIaBHIIL

Tema 2: OcnoBHBIE MaTemMaTHYecKHe NeicTBus B Python.

Cnoxuts. Beraects, YMHOXKHTS. Pasnemuts. TIofyduTs LEMyr0 4acTb OT AefeHus. [onyunrs
OCTaToK OT AeneHus. Bo3BecTr B cTeneHs.

Tema 3: Ilepemennsie. Onmepauuu ¢ nepeMeHHbIMH.

Vicnionb3osanve nepeMeHHBIX. [IpaBHibHEN BHIGOD NepeMeHHbIX. JloOaBneHue MHpOpMaLMK B
nepeMeHHbIe. UHCIIOBEIE THIIBI JaHHBIX. byeBbie 3Hadenus. Ctpoku. [[ata 1 Bpems.

Tema 4: IlpocTeie u cocraBHbIe yeaoBust. Llukabl.

Bri6upaem ¢ nomorsro omeparopa if. CosmaeM MUKIIBI ¢ TOMOLIBIO KIHOYEBbIX cfoB while 1 for.

Paznen 2. «Beedernue ¢ Data Sciencey.

Tema 5: CTpyKTYyphI JAaHHBIX.

Crmcok. Croapp. MuoxectBo. Koprex. BeTpoeHHBle (YHKUMM [10C/E10BATENHOCTEI.
CrckoBoe, ClIoBapHOE U MHOYKECTBEHHOE BKITIOUESHHSL.

Tema 6: CTpokoBbIe BeTHIMHDI.

Pazmuunsa mexny crpoxamu. CosmaHwe CTpOK, BKITIOYAOIMX ClENUATBHBIE CHMBOJBL. Bribop
OTZEBHBIX CHMBOIIOB. OOpaboTka cTpok. ITorck 3HayeHu s B crpoke. PopMaTHpoBaHHe CTPOK.

Tema 7: @ynxuum.

IlpoctpancTsa mMeH, 0OTacTM BHIMMOCTH M JOKambHble (yHKUMH. Bo3Bpar Heckombkux
3HAYCHUH. AHOHUMHEBIE (JLIMOaa) QyHKIHH.

Tema 8: Kax nucarb kpacussbiii ko Ha Python?

Haspanus o0vextoB B Python. Maker xoma. Kommenrtapuu. IpoGens: 0ko10 OMHapHBIX
oneparopos. CkpuHKacT: opopMiteHue QyHKImH 110 crannapTy PEP-8.

Paznen 3. «O6pabomxa oarnnpix».

Tema 9: Bubanorexa Pandas nis 06padoTKu JaHHbIX.

Obbexr Series. O6wexT DataFrame. upnexcHsle 06beKThL. BazoBas (yHKUHOHATBHOCTD

Tema 10: MeTons! rpynnupoBKy JAHHbIX.

Mexanusm GroupBy. Arperuposanue nanubix. Meton apply.

Tema 11: O0beaunenue Tadam.

KombunupoBanue u crmusHue HaGopoB maHHBIX. CiusgHue o6bextoB DataFrame kak B Gasax
manmpx. CoemuHenne mo uupexcy. Komkarenanms sroms ocu. KoMGHHMpOBaHHE MepeKpblBAIOLIMXCA
JAHHBIX

Tema 12: Ouncrka JaHHBIX.

OGpaboTka OTCYTCTBYIOIIMX MNaHHEIX. (QUIbTpalMs OTCYTCTBYIOLUMX AaHHBIX. BOCMONHEHMe
OTCYTCTBYIOIIMX NaHHBIX. [IpeoOpazoBanre qaHHbIX.

Pasnen 4. «Ocnosvt cmamucmuxuy.

Tema 13: OnucarenbHbIe CTATHCTHKHA M rpadguKH.

Onucarenphble cTatucTukH. Mepsl nentpa Keaptumi. Mepsl pas6poca. Boibpocbt. 'padukm.
Onmcanue u uHTEpIpeTanys rpaguKoB.

Tema 14: OcHOBHBIE NOHATHS MATEMATHYECKOH CTATHCTHKH.

Pacripenenesue BepOSTHOCTEH MUCKPETHOM CydallHOM BEeIMUYMHBI MareMaTHyeckoe 0XKUIaHHeE.
Hucnepeus. Pacnpenenenye BEpOSTHOCTEH HENPEPLIBHOMN CITy4aiiHOMA BETMYNHBL. HopmanbHas cnyyaiinas
Be4KHa. L[eHTpanbHas npenenpHas TeopemMa

Tema 15: loBepuTensablie uHTEpPBaILI Ha Python.

Kax oneHuTs reHepanbHy 0 COBOKYMHOCTh? JIOBEPUTENBHBIN MHTEPBA 1Sl HCTHHHOTO Cpe/Hero.
Pacnipenenenue Creronenra.

Tema 16: TecTupoBanue runoTes.



Pasnocts cpemsnx. Tectupopanue pasHOCTH cpenHux. JOMyIIEHHs IPH HCTIONb30BAHMHN bopmy:.
Pacnipenenerue pasHOCTH PONOPIHIA.

Pasznen 5. «Pazsedvieamensuviii ananus 0anHsix».
Tema 17: IlepBU4HBIA 0CMOTP JAHHBIX.
IlepBHYHEL OCMOTP AaHHBIX.

Tema 18: IlepBuunbIil aHAIN3 JAHHBIX.
IlepBUYHELT aHAM3 JAHHEIX.

Tema 19: Koppenssuuonnniii ananms.

Koppersimn 11t ancnoBsIx cTon6uos. Oyrxius pairplot 13 MOIyJis seaborn.

Tema 20: AnaIu3 HOMHHATUBHBIX EPEMEHHbIX.

[Ipamenenne dyrximn boxplot. Pacnpenenenue oMeHOK M0 HOMHHATHBHBIM TIPU3HAKAM.

Paznen 6. «Buzyanusayus oannsix».
Tema 21: I'paduyeckue BosmosknocTr Pandas.

Pucynxu u nonrpapuxu. L{pera, Mapkeps! U CTHIH M. PHCKH, METKY ¥ HAIHCH.

Tema 22: Meronw! plot, subplots.

Ioctpoenne rpaduxos. TexkcroBble Haanuch Ha rpaduke. Haumenosanme oceil. Pasmeuienne
Ipa(UKOB Ha pasHBIX MOJIIX

Tema 23: I'ucTorpamMmel pacrpeeienusi IPU3HAKOB.
['mcrorpamMme! i rpaMKy IIIOTHOCTH.
Tema 24: OcnoBHbIe TUNBI rpaduKoB B Plotly.

Jluneitnsie rpaduxu. Cron6uarsie nuarpammsl. JuarpaMmsl paccesiHus

5.2.2. Copeprxanue AUCLAIIIMHEEI IO BHIAM YUEOHBIX 3aHATHIA.

JlexumonHbIe 3aHATHS
Tabanua 5.2.1

Ne | Homep paznena O0bem, yac. Tema nexumn
n/n | gucwumikdel | O®O | 300 | 0300

1 0,5 0,25 - YcraHogka, 3amyck W paGora B Jupyter Notebook
2 1 0,5 0,25 - OCHOBHbIE MaTeMaTHUECKHE ACHCTBHS B Python

3 0,5 0,25 - [TepemenHbie. Onepaunu ¢ nepemMeHHbIMH

4 0,5 0,25 - [1pocThle W cocTaBHble ycaoBus. Linkibl

5 0,5 0,25 - CTpyKTYpbl AaHHBIX

6 ) 0,5 0,25 - CTpOKOBEIE BETUUYUHbI

7 0,5 0,25 - DyHKLMMU.

8 0,5 0,25 - Kak nucatb kpacusblii koa Ha Python?

9 0,5 0,25 - bubanoreka Pandas st 06paboTku aaHHbIX

10 3 0,5 0,25 - Metoab! rpynnupoBKH JaHHbIX

11 0,5 0,25 - O0venuHenue Tabauu

12 0,5 0,25 - OuHCTKa NaHHBIX

13 1 0,25 - OnicaTesbHbIE CTATHCTHKH U rpadUKK

14 4 1 0,25 - OCHOBHBIE MOHATHA MATEMATHYECKOMN CTATUCTHKH
15 1 0,25 - JloBepuTesbHbIe MHTepBabl Ha Python

16 1 0,25 - TecrupoBaHue runores

17 1 0,25 - IlepBUYHBIH OCMOTP AaHHbIX

18 5 1 0,25 - IlepBHyHBIN aHATM3 JAHHBIX

19 1 0,25 - KoppensunoHHbI# aHanus

20 1 0,25 - AHajiu3 HOMMHATHBHBIX MEPEMEHHbIX

21 0,5 0,25 - ['pachmyeckure BosmosxHocTH Pandas

22 6 0,5 0,25 - Meroas! plot, subplots |
23 0,5 0,25 - [vicTorpammel pacnpeneneqms npu3HaKkos

24 0,5 0,25 - OcHOBHbIE THTIbI FPAPUKOB B Plotly

Hroro: 16 6 - X




IlpaxTH4yeckue 3aHATHSA
IIpaxTryeckue 3aHATHA YUeOHBIM [ITAHOM HE MTPELYCMOTPEHEI.

JlaGopaTopHbie paGoTnI

Tabauua 5.2.2
o | Homep paznena O06bem, yac. q 6 i a6
w mwemmmnsr | O®O | 300 | 0300 aluMeHOBaHWe 1abopaTOpHOM paGoThI
1 1 4 1 - OcHospl s131Kka Python
2 5 2 1 - BeTpoeHHble cTpyKTYpb! AaHHbIX, GyHKUMH 1 haiibi
3 2 1 - OcHoBbl NumPy: MaccuBbl M BEKTOPHBIE BbIYHCIEHNS
4 4 1 - ITepBoe 3HaKOMCTBO ¢ pandas
5 3 2 0,5 - ArperupoBaHue JaHHbIX W FPyMoBble onepaLuu
6 2 0,5 - O4HCTKA M MOArOTOBKA AAHHbIX
7 4 2 1 - OCHOBBI MaTeMaTHYECKOM CTATUCTHKH
8 2 1 - Teopus BeposiTHOCTH
9 4 I i [lepedopmaTupoBaHmne faHHbIX: COEANHEHHE,
5 KOMOWHHPOBAHHE M U3MEHEHHE (POPMbI
10 4 1 - KoppensunoHHbIH aHaln3 AaHHbIX
11 6 4 1 - [TocTpoenue rpa kOB 1 BU3yanu3aLms
HWroro: 32 10 - X
CamocTrosTenpHas paGora cTyaeHTa
Tabnuua 5.2.3
No Howmep OGbeM, 1ac. 1
. paszzena 000 1390 T 030 Tema Bun CPC
JUCLIUTUTHHEI
Bbinonxenue
1 1 6 12 0 OcHoBbl cuHTakcuca Python MUCBMEHHbIX JOMALLIHKUX
3aJaHuH
Bbinonxenue
2 2 4 0 Beeneuue B Data Science MUCbMEHHbBIX AOMALLUHHX
3a]aHHM
2
Boinonuenue
3 4 8 0 Keiic Ne 1. «Yranaii Uucno» NMUCbMEHHbIX JOMALLHWX
3a4aHuWi
Boinonxenue
4 3 8 12 0 O6paboTka naHHbIX MUCbMEHHbIX A0OMALLIHKX
3a0aHKM
Brinonuexue
5 4 10 16 0 OCHOBBI CTATUCTHKH MHCEMEHHER JOMBIIRAR
3anaHui
Boinonnenue
6 5 10 ié 0 Pa3Be,ElblBaTeﬂbelﬁ aHalium3 MUCbMEHHbIX 1OMALIHUN
JaHHbIX 3a0aHMi
Boinonuenue
7 2 10 0 Busyanuzauus qaHHbIx MUCbMEHHbIX JOMALLHWX
3aAaHui
6 Boinonuenue
Keiic Ne 2. «KTo xouer cTats )
8 6 10 0 " NMUCbMEHHDBIX IOMALLIHHX
MHJLTHOHEPOM KHHOMpoKaTa?» .
3a]aHUH
9 3aver 12 4 0 X [ToaroroBka Kk 3auery
Hroro: 60 92 0 X X

5.2.3. IlpemonaBanue

AUCOUIIIMHBI  BEOETCA C IIPUMEHEHUEM CICOYOIIXUX BUOOB

00pa3oBaTeNbHEIX TEXHOJIOTHII:



- BH3yanusanud y4eOHOro marepuana B PowerPoint B auanoroBom peskume (IEKLHMOHHbIC

3aHATHS);

- paboTa B MaJIBIX IPyIax (1aGopaTopHbIe 3aHATHS);
- KSHC-TeXHOJIOTHsA (1a00paTOpPHbIE 3aHATHS ).

6. TemaTuka KypcoBbIX paGoT/IpoeKToB

KypcoBsie paGoTE/IPOEKTEl yUeGHBIM IITAHOM He IPELYyCMOTPEHBI.

7. KoHTpoabHbIe PaGoThI

B Teuenne cemectpa o6yuarommecs 3a04HOM (GOPMBI OGYYEHHS MOMKHBI BBHIIOMHUT OJIHY
KOHTPOJIBHYIO paboTy.

KoHTposbHEIe paGoTHI [ BBITONHEHUS:

RHAD B W

9.

10.
11.
12.

8.1

OcHoBeI s3b1Ka Python

BeTpoennble CTpyKTYpE! HaHHBIX, GYHKLIMHU ¥ Baiiiis]
OcroBel NumPy: MacCHBBI ¥ BEKTOPHBIE BBIUKMCIIEHUS
IlepBoe 3HaKOMCTBO ¢ pandas

ATperupoBanye JaHHbIX U IPYIIOBBIE ONEPaLHy
OuncTKa ¥ OATOTOBKA JAHHBIX

OCHOBBI MaTeMaTHYECKON CTATHCTHKY

Teopust BeposiTHOCTH

IlepeopmaTupoBarue NaHHEIX: COETUHEHHE,
KOMOMHUPOBaHKE ¥ U3MEHEHUE HOPMEI
Koppensuuouusmi ananus qagHbx

IToctpoerue rpadukos U BU3yanm3amus

8. Ouenka pesybTaToB 0CBOECHHS JHCUHNIHHBI/MOAY. IR

. KpI/ITepI/II/I OOCHWBAHUS CTCICHU IIOJHOTBI M KayecTBa OCBOECHHS KOMIIETEHUHUH B

COOTBETCTBHUH C NJIaHUPYEMBIMH PE3yIbTaTaMu o6yqe}mﬂ IIPpUBCIOCHEI B HpI/IHO)Keﬂl/II/I 1.

8.2. PeHTHHIOBas CHCTEMa OLEHUBAHHUA CTENEHH MOJHOTHI U KAUECTBA OCBOEH U] KOMIETeH LM
00yvaromuxcs o4Hoi Gopmel 00ydUeHus peacTaBieHa B Tabmuue 8. 1.
Tabnnua 8.1
No N ) Koauuectso }
° /o Byzbl MeponpusaTHii B pamkax TeKyLero KOHTpOs Sarion
1 Texywas aTrecTanys
1 3awmmTa 0TYETOB 1O JIaGopaTopHsIM paboTtam Ne 1-3 0...10
2 Hroropeii Tect o pasmenam Ne 1 u Ne 2 0...10
UTOI'O 3a nepByto TeKyLLYIO aTTECTaLMIO 0...20
2 TeKylias aTTecTalys
4 3awuTa 0T4eTOB 110 JJabopaTopHbiM pabotam Ne 4-8 0...10
5 Hroroslii Tect o paznenam Ne 3 u Ne 4 0...10
6 Peennii keiica Ne 1 «VYranait Uncnon 0...20
UTOI'O 3a BTOpyIO TEKyLIyIO aTTECTALMIO 0...40
3 TekyIias aTrecTauMs
7 3awmra 0T4eTOB M0 s1aGopaTopHbiM padotam No 8-1 1 0...10
8 Hrorosblii TecT no pasaenam Ne 5 1 No 6 0...10
9 Pewennit ketica Ne 2 «<KT0 X0ueT cTath MUANHOHEPOM KHMHOMpokarta?» 0...20
HUTOI'O 3a TpeTbio TEKYLLYIO aTTeCTaLMHIO 0...40
BCEI'O 0...100
8.3. PeHTHHIOBas CHCTEMa OLIEHUBAHHUA CTENICHH [OJHOTHI M KAYeCTBA OCBOEHMUS KOMTETEHIMH

00yJaroImuUxcs 3209H0M (pOpMbI 00yUeHHs IpeCTaBNeHa B Tabnuie 8.2,



Tabnuua 8.2

Ne n/mm Buzisl MeponpysATHIi B paMKaX TEKYLLEro KOHTpOs Koaunuectso 6annos
1 KontponpHnas pabora/PaGora Ha MpaKTHUECKMX 3aHATHSX 40
) (ycTHBIH onpoc)
2. 3a4yer 60
BCEI'O 100
9. YuebHo-MeTORHIeCKOE U HH(POPMANHOHHOE 0fecneyenne AMCUMILTHHBI/MOY.151
9.1. TlepeveHs peKOMEHIYEMOM JUTEPATyPhl IPEACTABIICH B [Tpunosxxenunu 2.
9.2. CoBpemeHHBIE TpodeccHOHATbHbIE 0asbl JaHHBIX H HH(pOPMALUOHHbIE CIpaBOYHbIE
CHUCTEMBI:

OJIEKTPOHHEBIH KaTayor/neKkTporHas 6ubnunoreka TUY

OneKTpoHHO-O0ubmoTeunas cucrema JPR BOOKS

OJIEKTPOHHO-0NOIHOTeYHAs crucTeMa «JIaHb»

OneKkTpoHHO-O0ubIHoOTeYHas cucteMa «Book.ruy

Onexrponnas 6ubmmorexa FOPANT

Hanuonansnas snexrponnas 6ubiuorexa (HIB)

OJeKTPOHHBIE PECYPCH! OTKPBITOTO JOCTYIIA

YruBepcurerckas 6ubimmorexa ONLINE

MexnyraponHsie pedepaTuBHble 6235l HAYYHBIK H3IaHUH

9.3. JluneH3uoHHOE M CBOOOZHO pPacIpOCTpPaHIEMOe nporpaMMHoOe ofecrnevyeHue, B T.4.

OTEYECTBEHHOI'O IIPOM3BOJCTBA:

Microsoft Windows.

Microsoft Office Professional Plus.
Python.

Zoom.

10. MaTepuaxbHO-TeXHHYECKOE 0GecnedeHne JUCUUTLIHHBI

HOMCIIICHI/ISI 4TI IIPOBEAOCHHUSA BCEX BUIOOB pa60T1>1, IPEeayCMOTPEHHBIX y‘{e6HbIM IJ1aHOM,

YKOMIITIEKTOBAHBI HCO6XO,E[I/IMBIM 060py,ZIOBaHHeM U TEXHUYECCKUMHU CpeACTBaMU o6yqeﬂm.

Tabauua 10.1

Ne i/t

[lepeuenb TexHUuUeCKHX cpeacTs 0byueHms.
HEOOXOAMMBIX U1 OCBOEHHA AMCLMIIUHBI
(AeMOHCTpaLMOHHOE 060pya0BaHHE)

Ilepeuens o6opynoBaHus, HEOOXOAUMOTO
JJIS OCBOGHUS JUCLHUIITHHBI

YuebHas ayauTOpWs A0S NPOBENEHWS  3aHATHI
JIEKUMOHHOrO THMA; IPYMMNOBbIX MU WHAMBHAYaIbHbIX
KOHCYJIbTaUM; TEeKYLLEero KOHTpPOAS ]
- NPOMEKYTOUHOH  arrecTaunu:  MOoOHOGNOK  (MAu
KOMMBIOTEP B KOMIJIEKTE); MPOEKTOP; aKyCTHUECKAs
cucTtema (KOJIOHKH) (MpH Hanuuuu); MHTEpPAKTUBHAsI
J0cKa (MM MYNbTUMENMIHAS 10CKA)

MoH0610K (MM KOMITBIOTEP B KOMILIEKTE);
IPOEKTOp; aKyCTHYeCcKas cucrema
(x0OHKH) (TIpU HANKYKK); UHTEPAKTUBHAS
AoCKa (MOM MyIbTHMEIMHHAs —IOCKa).
JlokanpHas ¥ KOPIOpaTUBHAS CETh

YuebHaa ayauTopus  AdS  NPOBEAEHMS  3aHSATHIi
CeMMHapckoro  Tuna  (naboparopHble  3aHATHS);
TPYNMOBBIX M WHAMBMIYaNbHBIX  KOHCYJ/bTaLIWA:
TEKYILEro KOHTPOJIsl U MPOMEXKYTOUHOM aTTecTalmm

[Tomewienne  ans CaMOCTOSATENbHOM paboTbl
00yuarolMXCs ¢ BO3MOXKHOCTLIO MOAKIIOUEHHUS K CETH
«WHrepret»  u  obecmeueHnem  nocTyna B
3JIEKTPOHHYO HH(OPMALIMOHHO-00PA30BATENbHYIO
cpeny: YueGHas mebenb: YueGHble CTOMbI, CTY/bS,
Aocka ayautopHas. KomnbloTep B kommnnekte — 5 .

[lomelenne ans XpaHeHWs W NpopUAAKTHUECKOIO
- obcayxuBanus  yueGHoro obopynosaus:  CTosbl.
CTYJIbsl, LUKAbl, CTENIAK




11. Meroamveckue yka3anus no opranmsanuu CPC

11.1. Metonmaeckue yka3zaHus [0 OATOTOBKE K Ta6OPATOPHBIM 3aHATUSM.

bazanos A.B. Python mis amamusa maHHbBIX: BBegeHME [Texer]: Meroanueckue ykasanus
nabopaTopHsM paboTam Mo JucHuILIEHe: «Python 1/ia aHaTM3a NAHHBIX: BBEACHHEY IS CTYEHTOB
BCEX HaNpaBieHui Beex popm oOyuenus / A. B. Bazanos. — Tromens, TUY — 2021.

11.2. MeTonudeckue ykasasus [0 OpraHU3al{i CaMOCTOATENbHOM paboThI.

bazanos A.B. Python nns amanusa gaHHBIX: BBEIeHHe [TexcT]: mMeToanueckue ykazaHus K
CaMOCTOATENbHOM paboTe CTyIeHTOB Mo AUCLUIUIHHEE: «Python a1s aHann3a HaHHBIX: BBEICHHE» Ls
CTYyINECHTOB BCeX HampaBieHUH Beex GopM oOydenus / A. B. Bazanos. — Tiomenn, TUY — 2021,
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