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PA3JEJ 1. OPTAHU3AIIMOHHO-METOIWYECKHM

1.1. OEJIUA JUCHOUTIJINHDbI

lemssmu OCBOGHWS JUCHMIUIMHBI «AHAJIWUTAKAa JaHHBIX Ha Python» sBnsieTcs pas3BuTHE HABBIKOB
porpaMMHpOBaHus Ha si3bike Python, mpeacraBnenuss o cOope, 00pabOTKe M aHANIM3€ JIAHHBIX B MHTEPAKTHBHOM
cpene Jupyter, BBeleHUE B aBTOMATU3MPOBAHHBIC METOJbI Pa0OTHI C JAHHBIMH - MAIIUHHOE OOYYCHHE U HEHPOHHBIC
CETH.

1.2. YYEBHBIE 3AJTAYN JUCTIAITJINHBI

- (hopMHpOBaHKE TECOPETHYECKUX 3HAHWH U MPAKTUYECKUX HABBIKOB 10 OCHOBAM aHajM3a AaHHBIX B Python
- (¢opMHpOBaHHE HABHIKOB HcCIoOib30BaHUs Python mys pa®oTel ¢ TaONIMYHBIMU JAHHBIMH, UMIOPTUPYEMBIMH HIIH
HKCIIOPTHPYEMBIMU IMOMY/SIPHBIMH ITPOrPaMMaMH AJIs1 aHAJIN3a TaHHBIX
- TpuoOpeTeHre TPAKTHYSCKUX HABBIKOB HCIIONIL30BaHWS Habopa OuOimorek s3bika Python st pemreHus 3amad B
cepe OM3HEC-aHATMTUKU

1.3. MECTO [MCHUILUIMHBI B CTPYKTYPE OCHOBHOWM OBPA3OBATEJBHOM
INPOT'PAMMBI

Hukn (pa3gen) OITOIT BO: | b1.0

1.3.1. JJucyunauna "Anarumuxa oaunvix na Python" onupaemcs na caedyrowue snemenmor OIIOI BO:

WudopmaTrka U mporpaMMHUpPOBaHHE

YuciieHHbIe METOJIBI

OcHoBbI Teopun rpadon

1.3.2. Jucyunauna "Ananumura oannvix wa Python" evicmynaem onopou 01s ciedylowux 31eMeHmO8:

Teopus anroputMoB

[IporpamMmHasi UHKEHEPUS

WHTepHeT nporpaMmMupoBaHue

1.4. PE3YJIBTATBI OCBOEHUA JUCHUIIJINHBI:

1IK-2.3: Paspabamvieaem u adanmupyem npocpammHoe odecnedeHue

3HaTh:

YpoBenb 1 |- criocoObl BHEAPEHHUS CHCTEM NCKYCCTBEHHOTO MHTEIUICKTA,;

ypOBeHL 2 |- METOJbI IPOBECACHUS SKCIICPUMECHTOB B 00J1acTH MAIIMHHOTO OGy‘IeHI/I}l;

YpoBeHb 3 |- criocoObl peleHNs pa3IMYHbIX 33134 IPUKIaIHONH HHOOPMATHKHU ¢ IOMOLIbI0 HEHPOHHBIX CeTeH.

VYMeTh:

Yposens 1 |- nporpamMmmupoBaTh B porpaMMHoii cpesie Python;

YpoBeHb 2 |- TPHUMEHSATh OTCUYECTBCHHBIM M MEXIYHAPOAHBIH OMBIT MO pa3pabOTKe CHUCTEM HCKYCCTBEHHOTO
MHTEIIICKTA;
YpoBenb 3 |- aHAIM3UPOBATH CONMAIBLHO-YKOHOMHUYECKHE TPOOJIEMBI M TPOIECCHl C TMPUMEHEHHEM METOIOB
CUCTECMHOI'0O aHAJIn3a U MAaTEMAaTHUYCCKOI'O MOI[CJIHpOBaHI/ISI HpI/I peHlCHI/II/I HpO(i)eCCI/IOHaJ'IBHI)IX 3ajay.
Bnanets:

ypOBeHL 1 |- HaBBIKAMH IOCTAaHOBKHU ueneﬁ H 3a1a4 11 paSpa6aTBIBaCMLIX CHUCTEM UCKYCCTBCHHOI'O MHTCJIJICKTA,

YpoBenb 2 |- HaBbIKaMu (DOPMYITHPOBKH BBIBOJIOB IO pa3paboTtanHBIM Ha ocHOBe MU mMozmemnsim;

ypOBeHB3 - HaBbIKaMMW HCIIOJIB30BaHUA MCETOAOB MATCMATHYCCKOI'0 aHaiM3a WU MOIACIMPOBAHHA, TCOPETHUCCKOIO
1 OKCTICPUMCHTAJILHOT'O UCCIICAOBAHU .

1.4. PE3YJIBTATBI OCBOEHUA JUCIUIIJINHBI:

OIIK-2.5: Ilonumaem npunyunsl pabomsl COBPEMEHHbIX UHDOPMAYUOHHBIX MEXHOA02UU U NPOSPAMMHBIX
cpeocms, UCHONb3Yem GblCOKOYPOBHEBbILL SI3bIK NPOZpAMMUPO8aHUst 00we20 HasHavenus Python ons pewenus 3aday
npoGeccUOHANbHOU 0esmenlbHOCU

3HaTh:

YpoBeHb 1 |- CHHTaKcHC 1 yHpaBISIONIME KOHCTPYKINY si3bika Python;

YpoBeHb 2 |- OCHOBHBIE CTaHIApTHBIE MOy 1 Oubimoreku B Python;

YpoBenb 3 |- ocobeHHOCTH pa3paOOTKH MPHUKIATHBIX IPOTPaMM Ha si3bike Python;

VYMerTs:

YpoBenb 1 |- pazpaOarbiBaTh NPHUKIaAHBIEC IPOIPAMMBI Ha SI3bIKE IPOrpaMMupoBanus Python;




YPOBCH]) 2 | - UCIIOJIB30BaTh KaK CTaHAAapPTHBIC, TaK U JOIOJHUTEIIbHBIC MOAYIIN, PACIIUPEHUA U ITAKETHI,

YpoBenb 3 |- co3naBath COOCTBEHHBIC IPUIIOKEHHS M OMOIHOTEKH.

Bnaners:

YpoBensb 1 | - HaBBIKaMU pa3pabOTKH MPUIOKEHUH ¢ BHEITHUMU UCTOYHUKAMU JTaHHBIX (TEKCTOBBIMH (DaliiaMu,
xml-daitramu,csv-gaiiaamm),

YpoBeHb 2 | - IpakTHYECKMMHU HaBBIKAMHU HCIIOJIb30BaHMsI Habopa OubaroTek si3bika Python muist nmpukiiaaHbIx
3aja4 B 00JaCTH aHATU3a TaHHBIX;

YpoBeHb 3 |- HaBbIKaMHU pa3paOOTKH MPHUIIOKEHUH 1 COOCTBEHHBIX OMOIMOTEK Ha si3bike Python.

B pe3ynomame oceoenun oucuyunaunvt "Ananumuxa oannvix na Python" obOyuatowuiica oondicen:

3.1 |3unars:

LeId W 3aJa4d BHEAPCHHS CHCTEM HCKYCCTBEHHOI'O HHTEJUIEKTa; METOZBI NMPOBEACHUS JKCIEPHUMEHTOB U
HaOJIOICHHI B 00JIaCTH MAITMHHOTO O0Y4eHMSI; SI3BIK MTporpammupoBanns Python

3.2 Ymern:

CTaBUTh MENHM W 3aJa4i Ui pa3pabaThiBaéMBIX CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa; MPHUMEHSTh
OTEYECTBEHHBI M MEXAYyHApOJHBI ONBIT MO pa3padOTKe CUCTEM HCKYCCTBEHHOTO  HMHTEIUICKTa,
(opMyarpoBaTh BEIBOJKI 10 pa3paboTaHHBIM Ha ocHoBe UM Monensam

3.3 | Baagersn:

nH(pOpMAIUEH O Crocobax pelleHus] Pa3iMYHbIX 3a7ad MPUKIATHON MH()OPMATUKU C MOMOIILI0 HEWPOHHBIX
cerelt

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPOJb YCHEBAGMOCTH TIO3BOJISIET OIEHUTH YPOBEHb C(OPMHUPOBAHHOCTU 3JIEMEHTOB
KOMITETEHIINH (3HAHWHA, YMEHWUA ¥ TIPHOOPETEHHBIX HABHIKOB), KOMICTCHIMH C TIOCICAYIOIIMM OOBEeIUHECHHEM
OLICHOK W TPOBOAUTCS B (OpME: YCTHOTO ONpoca Ha JIEKIMOHHBIX W CEMUHAPCKHUX/TIPAKTUYECKUX 3aHITHSIX
(bpoHTaNbHBINA, WHAWBUIAYAIbHBIA, KOMIUICKCHBIN), MUCHMEHHOW IMPOBEPKH (TECTOBBIC 3aJaHMsi, KOHTPOJb 3HAHUN
10 pa3fely, CHUTYallMOHHBIX 3aJaHWid W T.I.), OIEHKH aKTUBHOCTH pPabOThl OOy4aloMIerocs Ha 3aHSITHH, BKIIOYas
3a/laHus 7151 CAMOCTOSITENILHON PaOOTHI.

Hpome.ucymounaﬂ ammecmauyus

Pe3ynbTaThl TEKymero KOHTPOJS W TIPOMEXKYTOYHOW aTTecTauud (HOPMHUPYIOT PEUTHHTOBYIO OLCHKY
pabotel crtynenra. Pacmpenenenwe 0aimnoB mpu  (GOPMHUPOBAaHHMM PEHTHHTOBOM OLEHKH Pa0OTBHl  CTyAEHTa
OCYHIECTBIISIETCA B COOTBETCTBHH C JAEWCTBYIOIIMM '"IlOpsooK opraHM3alliy TEKYHIETO KOHTPOJS YCIIEBAEMOCTH U
npoMmexxyronoir arrecrartuu B [OY BIIO "JJOHAVYUIC". I[To gucumniaunHe "AHalIWMTHKA JAaHHBIX Ha
Python" BHIOM POMEXYTOUHOH aTTECTALIMH SBISETCS 3a4eT C OLECHKON

PA3JEJI 2. COAEPKAHUE JUCHHUITJINHBI

2.1. TPYJOEMKOCTb OCBOEHUA JUCIUIIJIMHBI

OO6mmas TpyaIoéMKOCTh NUCHHUIUIMHBI "AHaIUTHKA JaHHBIX Ha Python" cocraBiser 5 3a4éTHbIC €IUHHIIBI,
180 gacos.

KonmdecTBo 4acoB, BBIAENSEMBIX Ha KOHTAKTHYIO PabOTy C IperojaBaTeieM W CaMOCTOSATENBHYI0 PadoTy
00yJaromerocs, ONMpeAeIsIeTCs yICOHBIM TUTAHOM.

2.2. COAEPKXAHUE PA3JIEJIOB JUCHUIIJIMHBI

HaumeHoBaHue pa3esioB u TeM /BU/ 3aHATHS/ Cemectp | YacoB | Komneren- | Jluteparypa | Uute | [Ipumeyanue
/ Kype M PaKT.

Pa3gen 1. Tema 1. OcHOBBI HPOrpaMMHPOBAaHUS Ha
s3bike Python

OCHOBBI IPOrpaMMHUPOBAHMS HA SI3BIKE 4 8 OIIK-2.5 | JI1.1J12.1J13 0
Python /JIex/ 3

21035
IIpakTyeckoe mMpuMEHEHHE OCHOB 4 8 OIIK-2.5 | JI1.1J12.1J13 0

nporpaMMHupoBaHus Ha si3bike Python /TIp/ A




21095

/Cp/ 23 JI.1J12.1J13
2
/Konc/ 1 J.1J12.1
Pa3nen 2. Tema 2. budauorekn NumPy u pandas
OcHoBBI Hctonb30BaHus Onbauorek NumPy u 6 [K-2.3 | JI1.1J12.1J13
pandas OIIK-2.5 3
2233
/JTex/
HUcnonws3oBanue 6udbauorexk NumPy u pandas 6 IK-2.3 | JI1.1JI12.1J13
OIIK-2.5 A
Mp/ 2233
/Cp/ 23 JI.1J12.1J13
2
Pa3nen 3. Tema 3. Busyaau3sanusi JaHHbIX
Busyanuzanus JaHHBIX IPU 6 [K-2.3 | JI1.1J12.1J13
nporpamMmmupoBanuy Ha Python /Jlex/ OIIK-2.5 3
24
[IpakTueckoe NpUMeHEHNE BU3YyaIU3aliu 6 [K-2.3 | JI1.1J12.1J13
nmansbix /[p/ OIIK-2.5 .1
24
/Cp/ 23 JIT.1JI2.1J13
2
Pasznen 4. Tema 4. PaGora ¢ TeKCTOBLIMH JaHHBIMU
Croco6b1 pabOTHI C TEKCTOBBIMH 6 IIK-2.3 | JI1.1J12.1J13




naaHbIMuy /J1ex/ OIIK-2.5 3

Hcnons3oBaHue pa3muyHBIX CIIOCOOOB PabOTHI 4 6 IIK-2.3 | JI1.1JI12.1J13 0
C TeKCTOBBIMHU JAHHBIMHU TTPH OIIK-2.5 .1
nporpammupoBanuu B Python /ITp/

/Cp/ 4 23 JI1.1J12.1J13 0
2

Pa3nen 5. Tema 5. OCHOBBI CTATHCTHKH

OCHOBHBIE METOIBI CTATUCTHYECKOIO aHAJIN3a 4 6 T1IK-2.3 | JI1.1J12.1J13 0
Ha Python /Jlex/ OIIK-2.5 3
95
IIpoBeneHrE CTATUCTUYECKOTO aHAIU3a C 4 6 T1IK-2.3 JI1.1J12.1J13 0
ucnoas3zoBaaneM Python /TIp/ OIIK-2.5 A
25
/Cp/ 4 22 JI1.1J12.1J13 0
2
/Komnc/ 4 1 JI1.1J12.1 0

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOTH

TpagunroHHBIe 00pa30BaTENFHBIE TEXHOJIOTHH:

TEXHOJIOTUSI TTPOOIEMHOT0 00y4IEHHUS;

TEXHOJIOTUSI IPOBEJCHUSI YUeOHOW TUCKYCCHUH;

TEXHOJIOTUSI WHANBHYAIN3UPOBAHHOTO OOYYEHUS;

TECXHOJIOTUA O6'B$ICHI/ITG.HBHO-I/IJUHOCTpaTI/IBHOFO 06yqu1/1;1;

TEXHOJIOTUSI OaJITBHO-PEHTHHIOBOTO KOHTPOJISL.
KomOnHupOBaHHBIE TEXHOIOTHU:

TEXHOJIOTUS AVCTAHIIMOHHOTO 00ydeHHs («Kehc-TeXHOIoTus Y, « HTepHeT-TeXHOIOTH»);

TEXHOJIOTUU MYIbTUMEIUIHHOTO O0ydeHus;

TEKCTOBBIE YaThl B PEXUME PEATILHOTO BPEMEHU;

BUJIEOYATHI B PEXKHMME PEATBHOTO BPEMEHH.
I/IHHOBaHI/IOHHLIe TECXHUKH.

JIMaJIOTOBasl JIEKLUS;

METOJIKAa Pa3BUTHUSI KPUTUIECKOTO MBIIUICHUS;

METOJIIKa MO3TOBOTO IITypMa.
1) Kaxgpiii crymeHT oOecredeH y4eOHO-METOAMYECKHM KOMIUIEKCOM, B KOTOPOM TEOPETHUYECKOE H3JIOKECHUE
MaTepuaia CONpsKEHO C TEXHOJOTUHM PELeHNUs 3a/1a4 U BBITOJIHEHUS YIIPAXKHEHUM 110 BCEM pa3zesiaM TEMBI;
2) HaauBuAyanpHBI  KOHTPOJIH 32  BBITOJIHGHHEM TPAKTHUCCKWX  3amaHuil  (3amuTa WHIUBUIAYAIEHOTO
MIPAKTUYECKOT0 33/1aHNUs TI0 BApUAHTY);




| 3) KomrektuBHOE 00CYX/IeHIE HA TPAKTUIECKOM 3aHATHN BApUAHTOB PEUICHHUS 3aJ]1ad MOBHIIIEHHON CIO0XHOCTH.

PA3JIEJ] 4. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME JUCHHUIIJINHbI

4.1. PexoMmeHayemas JuTeparypa

1. OcHoBHas TUTEpaTypa

ABTODHI, 3arnaBue W3 narenscTBO, IO
JI1.1 | bpunyn U.W. WT nndpactpykrypa npeanpusaTs: MeToandeckue Honenk : JlorAYulC, 2022
bpunyn N.H. PEKOMEHIAINH T10 BHITIOJIHEHUIO MTPAKTUYECKUX paboT

JUISL CTYZIEHTOB 4 Kypca HallpaBJIeHHsI TOATOTOBKH
09.03.03 «llpuknamgHas HHPOPMATHKa» OYHOHN U 3a09HOI
hopMm obyuenus (34 c.)

2. lonotHUTEJILHAS TUTEPATypa

ABTOpBI, 3arnaBue WznarenscTBO, TOO
JI2.1 |Komsipun A. C., [Iporpammupoanue Ha Python: yueOGHOe mocobue (48) WznatensctBo "OJIMHTA",
Canosa T. JI. 2021
Komwipun A. C.,
Canosa T. JI.
3. MeTonnueckue pa3padoTku
ABTODBHIL, 3ariaBue HznaTenscTBO, TON
JI3.1 | bpunyn U.N. AHanutuka gaHHbeIX Ha Python: MeTtoanueckue Honenk : JJoHAYulC, 2022
bpunyn .. PEKOMEHIAITNH 10 BHITIOTHEHUIO MTPAKTHIESCKUX padboT

JUISL CTYIGHTOB 2 Kypca HarpaBlieHHs IOATOTOBKH
09.03.03 «Ilpuknagnas nHGOpMATHKAY» OYHOH U 320YHOM

thopm oOyuenus (27 c.)
JI3.2 | bpunyn U.N. AHanutuka gaHHbIX Ha Python: MeTtoauueckue Honenk : JouAYulC, 2022
bpunyn N.1. PEKOMEHIAIMHN AJISl CAMOCTOSITEIbHOM PadOTHl CTYIEHTOB

2 Kypca HamnpasieHus noaroroku 09.03.03
«[Ipuknannas vHPOPMATHKA» OYHOU U 3209HOM (HOpM
oOyuenus (35c.)

JI3.3 | bpunyn U.N. Koncnekr nekmuii mo yaeOHoi#t nucnnminae «AHamutuka | Jorenk : JlorAYulC, 2022
bpunyn N.1. JMaHHBIX Ha Python» (a11s1 cTyeHTOB HampaBIICHUS
nonrotoBku 09.03.03 [puxnagnas napopMaTHKa). -
IIporoxko:n 3acenanus kadenpsl HHPOPMAITHOHHBIX
texrojyoruit Ne 1 ot 29.08.2022 1. (150)

4.2. llepevyeHb pecypcoB
HH(OpPMALMOHHO-TEJIEKOMMYHMKALMOHHOM ceTu "UHTepHeT"

5 Python-Ombnmoreka  aiss  HaydHBIX W WH)XXCHEPHBIX

pacuéroB http://scipy.org/

ey OoubnmnoTeka pandas IS aHaIHM3a TAaHHBIX http://pandas.pydata.org/

oubmmoreka A 3PQPeKTUBHON pabOTHl ¢ MHOTOMEPHBIMH
MacCuBaMM OJAaHHBIX

33 http://www.numpy.org/

Oubnmorexka Ha s3bIKe mNporpammupoBaHus Python s
BU3YaJIN3AIMU TAaHHBIX

24 https://matplotlib.org

muctpuoOytie Python BMecTe ¢ OCHOBHBIME OMOTHOTEKAMHU
D5 |11 a”Haiu3a JaHHBIX U IAKETHBIM http://www.anaconda.com/
MeHeKepoM conda

4.3. Ilepevyenb NMPOrpaMMHOro obecredeHust

JluueH3suoHHoe ©  CBOOOJHO  pacmpocTpaHseMoe  IporpaMMHOe  oOecredeHue, B TOM  YHCIE
OTEYECTBEHHOTO IPOM3BO/ICTBA:
[Ipn m3ydenun muctmmanHbl ucnonb3yercs [0 B cocraBe makera MS Office, Bkmrowas mporpammel MS Project u
MS Visio, nuctpuOyrus Python BMecTe ¢ OCHOBHbIMU OMOIMOTEKAMH ISl aHAJIN3A JAHHBIX U MTAKSTHBIM
MeHeKepoM conda

4.4. IlpodeccuonanbHbie 0a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Python-0nbnmoTeka njs HaAyYHBIX ¥ WHXEHEPHBIX Pacu€ToB http://scipy.org/
oubamoTexa nms 3 pexTnBHON pabOTH ¢ MHOTOMEPHBIMH MAacCHBAMH JaHHBIX http://www.numpy.org/




OMOIMOTEeKa Ha SI3BIKE TIporpaMMHupoBaHus Python mis Bu3yanm3anuyd JaHHBIX https://matplotlib.org

4.5. MaTepuajabHO-TeXHHYECKOe oDecrevyeHHe TUCIUIIHHBI

YyeOHas ayauTopusi Ui NPOBEACHUS 3aHATUM JIEKIMOHHOTO, CEMHUHAPCKOTO TUIIA, IPYIIOBBIX 3aHATUH U
KOHCYNbTALMNA, TEKYIETO KOHTPOJIS U IIPOMEKYTOUYHON aTTECTALIUHU:
aynutopust Ne602 yueOHbIi Kopiyc Nel:
- OcHoBHOE 000OpyIOBaHHE: KOJIWYECTBO IIOCAJOYHBIX MecT: 25; mapTel, cTombl: 18; crymesa: 26; crom ans
npenojasatens: 1; 1amIibl; [ocka; mTopkl; Kommbiotepsl: 9, Celeron 2.6, TFT-MoHUTOPEI
[ToMermieHust IS CaMOCTOSITEIBHOM pabOThl ¢ BO3MOXHOCTHIO MOJKIIOUeHHs K cetd "MHTepHer" u obecneueHneM
JOCTYIIA B 2JIEKTPOHHYIO HH(OPMALMOHHO 00pa30BATENIbHYIO CPELy OpraHH3aLuH:
YUTAIBHBIE 3aJTbI, yaeOHbIe KopITyca 1, 6. Anpec: r. JloHerk, yin. Yenrockunnes 163a, 1. Jlonenk, yin. Aprema 94.
KoMmmbloTepHass TexHMKa C BO3MOXKHOCTBIO TOAKIIOUEHHS K ceTth «UHTepHeT» H obecneueHHeM JOCTyna B
9NEKTPOHHYIO HMH(pOPMaMoHHO-00pa3oBaTenbHylo cpeny (QUMOC TOY BIIO JOHAVUIC) u 31aeKTpOHHO-
oubmoteunyro cuctemy (OBC IPRbooks), a Taxke BO3MOXXHOCTBHIO HHIAMBHIYAIHLHOTO HEOTPAHHYECHHOTO IOCTYIA
obyuatommxcst B ObC u QUOC nocpenctom Wi-Fi ¢ mepcoHaIbHBIX MOOMIIBHBIX YCTPOMCTB.
CepBep: AMD FX 8320/32Gb(4x8Gb)/4Tb(2x2Tb). Ha cepBepe ycraHoBieHa cBOOOJHO pacrpocTpaHseMast
onepanuonHas cucreMa DEBIAN 10. MS Windows 8.1 (JIlumeH3WOHHasS BEpCHS OIEPAITMOHHOW CHCTEMBI
NOJTBEpXKIeHa cepTuduKaraMu TmoanuHHOCTH cucteMbl Windows Ha kopnyce [IK), MS Windows XP
(JInuensnonHast BepcHsl ONEPALIMOHHON CHCTEMBI MOATBEPKICHA cepTU(HUKATAMHU MOUIMHHOCTU cucTeMbl Windows
Ha kopryce [IK), MS Windows 7 (JIumeH3noHHasi BepcHsl ONEpPAIMOHHOW CUCTEMBI MOATBEPXKACHA CepTU(UKATAMU
noummHHOCTH cucteMbl Windows Ha kopmyce 1K ), MS Office 2007 Russian OLP NL AE (ymnensun Microsoft Ne
42638778, Ne 44250460), MS Office 2010 Russian (nunien3un Microsoft Ne 47556582, Ne 49048130), MS Office
2013 Russian (munensun Microsoft Ne 61536955, Ne 62509303, Ne 61787009, Ne 63397364), Grub loader for ALT
Linux (mumemsuss GNU LGPL v3), Mozilla Firefox (mumensus MPL2.0), Moodle (Modular Object-Oriented
Dynamic Learning Environment, nmunensus GNU GPL), IncScape (muensuss GPL 3.0+), PhotoScape (nuieH3us
GNU GPL), 1C ERP VII, 1C 3VII (becnnatHeie oOJauHBIe pelIeHHUs A 0Opa30BaTEIbHBIX YUPEKIECHHHA OT
1Cfresh.com), OnlyOffice 10.0.1 (SaaS, GNU Affero General Public License3).

PA3JIEJI 5. ®OHJI ONEHOYHBIX CPEJICTB

5.1. KoHTpoabHbIe BONPOCHI U 3aJaHUS

1. SI3pik Python u ocobeHHOCTH ero cThIIs IporpaMMHupoBaHus. MIHTepakTHBHBIN pexkuM Python.

2. CHHTaKCHUC U YIIpaBJsiiolue KOHCTpyKUuK si3bika Python. [lepemennsie, 3HaueHNs 1 UX TUIBL. THITBI JaHHBIX B
Python.

3. Betpoennsle onepanny v GyHKIUU. OCHOBHBIE aITOPUTMHYECKHE KOHCTPYKIIHH.

4. YcnoBHBIN oniepaTop. MHOKECTBEHHOE BETBIICHHE.

5. LIUKJIBI B CYCTIMKH.

6. Onpenenenuie ¢pynknuii. [lapamerpsl u aprymenTsl. Bei3oBsl QyHkiuit. Omneparop Bo3spara. Konctpykuuu *args,
**kwargs.

7. CiucKH, KOPTEKU U CIOBAPH.

8. OmepaTops! 001IHe AT BCEX THITOB MTOCIICIOBATEILHOCTEH.

9. CriennanbHbIe ONIepaTOPbl U (PYHKIMU JJIst pabOThI co criuckamu. Cpessbl.

10. PaboTa co cnoBapsaMu. MeTonbl CloBapei.

11. Cnyuaitabeie yucna. random, randrange, choice.

12. ®dynkimu 00pabOTKH CTPOK. join, replace, split.

13. CrannaprHas 6ubnmorexa u pip. Moaynu u naketsl B Python. OcHOBHBIE CTaHAAPTHBIE MOAYIIH.
14. UmmoptupoBanue Moayiei. Co3anne COOCTBEHHBIX MOYIIEH M UX UMITOpTUpoBaHue. CIielualn3upoBaHHbIC
MOJTYITH U TIPUIIOKCHHSI.

15. daiinbl 1 uckIro4YeHns. PaboTa ¢ BHEITHUMU UCTOYHUKAMU JAHHBIX.

16. Uckmouenusi, 00paboTKa HCKIIOUEHHIA, BBI30B UCKIIIOYeHUH (try-except-finally).

17. YBepknenus (assert). OTKpBITHE, YTCHHE, 3aMHCh. (Open, HHCTPYKIUSA with).

18. PaboTa c TexctoBeiMHE (aitnamu, xml u csv - daitnamu.

19. ®dynkunoHanbHOE porpaMMupoBanue. JisiMOaa-GpyHKIum.

20. Mcnonb3oBanue GpyHKnmid map, filter, reduce, zip.

21. I'enepaTopsl, IEKOPATOPHI, PEKYPCHSI.

22. Momuduxanusi QyHKIHUHA ¢ TOMOIIBIO IEKOPaTOPOB.

23. Urepupyemblie 00bekThl. Micnons3oBanue reHeparopos (yield).

24. OOII B Python. Kimaccer, 066eKTH 1 9K3eMIUIIPHI Ki1accoB. HacienoBanue.

25. Maruueckue Metonsl. [lepeonpenenenue onepatopoB. MeToIbI KIACCOB.

26. Nukancynsuus. Y CIOBHO YaCTHBIE U CTPOrO YaCTHBIEC METOBL.

27. Perynsipubie BelpakeHus. Mcronb3oBaHKe peryisipHbIX BhIpakeHul. [1akeT re.

28. Hayka o nanubix u Python. buGnuorexu: NumPy, pandas, matplotlib, SciPy.




29. OcHoBel NumPy: MaccHBBI M BEKTOPHBIC BEIIUCIICHHUS.

30. IHCTpyMEeHTHI BU3yaJIM3alliy JaHHBIX s Python.

31. Beenenue B API 6ubnuorexu matplotlib.

32. bubnmoreka pandas. BBegeHne B CTpyKTypbl TaHHBIX pandas.

33. O0wexTsl Dataframe u Series.

34. Buzyanuzanus naHHbIX B pandas. Seaborn.

35. ArperupoBaHu€ JaHHBIX U TPYIIOBBIE ONEpaLUu.

36. Hayunple 1 MH)KCHEpHBIE pacUdeThl C UCIIOIb30BaHUEM OMOIMOTEKH SCipy

5.2. Tembl MACbMEHHBIX padoT

[IuceMeHHBIE paOOTHI HE IPETYCMOTPEHBI

5.3. ®oHA OLIEHOYHBIX CPEACTB

®DOH/| OLIEHOYHBIX CPEJCTB JUCIUIUIMHBI "AHaluTHKa JaHHBIX Ha Python" pa3pa®oTaH B COOTBETCTBUHU C
JIOKAaJbHBIM HOpPMAaTUBHBIM akToM "llopsmok pa3paboTkum W cojnepkaHUS (OHIIOB OIIGHOYHBIX CPEJICTB OCHOBHOM
00pazoBaTeTbHON MPOTPaMMEBI BRICIIIETO TIpodeccrnoHanpHoro odopazosanus B [OY BIIO "JIOHAYUIC".

®DoH OICHOYHBIX CPEACTB JUCITUIUIMHBI "AHanuTHKa naHHeX Ha Python" B momHOM 00BEMe mpencTaBiicH
B y4€OHO-METOANYCCKOM KOMILICKCE TUCIUILTAHBIL.

5.4. llepeyeHb BH/I0B OLCHOYHBIX CPEACTB

YerHBIH onpoc (KOHTPOIIb 3HAHUH pasesna yaeOHOM TUCITATIIIHBI)
CobecenoBanue (caMocTosITeIbHAs paboTa)
WHnuBuyanbHbIE 3a1aHUS

PA3JIEJ 6. CPEACTBA AJAIITAIUU ITPEITIOJABAHUSA JTUCHUIIJIMHBI K
INOTPEBHOCTAM JIML C OTPAHUYEHHBIMUA BO3ZMOKHOCTAMMU 310POBbS

B ciyqae HeoOxoauMocTH, 00y4arOIIMMCs U3 YHCTa JIMI ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 310pOBbs (IO
3asBJICHUIO OOYYArOIIETOCs) MOTYT TIpeIiaraThCsi OJHW W3 CIEYIOIMX BapHAaHTOB BOCHPUATHS WH(QOPMAIMH C
Y4E€TOM MX MHAMBUAYAIbHBIX MCUXO(PHU3MYECKHX 0COOCHHOCTEM:

1) ¢ npuMEHEHUEM BJIEKTPOHHOTO OOY4CHHS U AWCTAHIMOHHBIX TEXHOJIOTHH.

2) ¢ MpUMEHEHHEM CIIEMATBHOTO 000pyAOBaHUS (TEXHHWKH) W MPOTPAMMHOTO OOecredeHus, IMEIOINXCS B
IOV BIIO "JOHAVYUIC".

B mponecce oOyueHHs Npu HEOOXOAMMOCTH AJsl JIML C HapyLIEHUSIMH 3pEHHUS, CIyXa M OIOPHO-
JBUTAaTEJIHOTO allllapaTa IPeA0CTaBIAIOTCS CIEAYIOLIIE YCIOBHUS:

- JUISL UL C HapYIICHUSIMHU 3pEHHUs: YydeOHO-METOIUYECKHEe MaTepuaibl B MeYaTHOH (opMme yBenWdeHHBIM
mpudrom; B ¢GOpME IIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina (mepeBoJ yueOHBIX MaTepHalioB B
aynuoopmar); WHIWBUIyaJlbHbIC 3aJaHNUS U KOHCY/IbTAlUU.

- JUId JIAI C HapyUICHMSIMH cliyxa: y4eOHO-METOJMYEeCKhe Marepuansl B mnedaTHo (opme; B dopme
9NIEKTPOHHOTO JOKYMEHTa; BHJEOMATepUanbl C CyOTHTpaMH; WHAWBUAYyaIbHBIE KOHCYIBTAllMd C MPUBICYCHUEM
CYpAOIEPEBOAYNKA; HHANBUAYAIbHBIE 3aJaHUS U KOHCYAbTALNH.

- JUI1 JUII C HapyLIEHUSIMH OIIOPHO-IBUIATEIbHOTO ammapara: y4eOHO-METOAWYECKUE MaTepuasbl B
neyaTHO Qopme; B ¢dopMe DIIEKTPOHHOTO JOKyMeHTa; B ¢opme aynuodaiina; HWHAWBUAYaIbHBIC 3aJaHUS |
KOHCYJIbTallHU.

PA3JIEJ 7. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCS ITO YCBOEHUIO

JUCHUIIINHBI
1) U3YYUTh TEOPETUYCCKUN MaTepuall Mo 33JaHHOW TeMe;
2) BBIOPATh METOJBI PEIICHUS TOCTABICHHON 3a/1a4H;
3) BEITIOJTHUTh WHANBUAYAJIbHBIC 3aIaHHUS,
4) MPOaHAIN3UPOBATh TOJTY4YEHHBIE PE3YNIbTaThI;

5) OTYUTATHCA MEPCA MPeroaaBaTCJICM I10 TCOpeTI/I“IGCKOﬁ n HpaKTH‘{CCKOﬁ qaCcTu HHI[HBHHyaHBHOﬁ pa60Tm.




	титул
	Страница 1

	
	Страница 1


