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1. IEJIX OCBOEHUSA JTUCHHUILJIMHBI (MO Y JIS)

1.1]|11enb: MOATOTOBKA CTYAEHTOB K PEIICHHIO THITOBBIX 337124 B chepe aHaIm3a, TpaHC(hOPMAIUH U IPEICTABICHAS Pe3yIbTaTOB
00paboTKH CTPYKTYpHPOBAHHBIX U HECTPYKTYPHPOBAHHBIX TAaHHBIX OTPOMHBIX 00BEMOB U 3HAYUTEIILHOI'0 MHOT'000PAa3us ¢
IIPUMEHEHUS TOPU30HTAIBHO MaCIITaOHPYEMBIX IPOrPAMMHBIX HHCTPYMEHTOB.

1.2|3agaun:

1.3|- 3HAKOMCTBO C OCHOBHBIMH KOHICIITYAJIbHBIMU MOHATUSAMU JUCHUIIIINHDBI;

1.4|- u3y4enne ocHOBHBIX MeTon0B Data Mining st o6Hapy»KeHUst B JAHHBIX paHee HEM3BECTHBIX, PAKTHYECKH MOJIE3HBIX U
JOCTYIIHBIX MHTEPIIPETALUN 3HAHUIA;

1.5|- u3y4eHue METO10B CMEIIEHHSI U MHTErPALUK JAHHBIX, IPOCTPAHCTBEHHOr0 aHAJIN3a, BU3YAJIM3aI[H aHATUTHYECKUX
JTAaHHBIX;

1.6]- N3YUCHUC MPOrpaMMHBIX CPEICTB Ou3HEeC-aHaInu3a JAaHHBIX;

1.7]- momy4eHre HaBBIKOB BBITIOJIHEHUS ONepalvii H3BICYEeHHs, Ipeodpa3oBanms, 3arpy3ku (ETL) nis 06paboTku MaccuBa
JIAHHBIX peaTbHON MPEAMETHOW 00IaCTH.

2. MECTO JUCHHUILIUHBI (MOIYJIST) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Huxn (paznen) OIL: |Bl .0

2.1|TpeboBaHus K MpeABAPUTEILHOI MOATOTOBKE 00y4AIOIIerocsi:

2.1.1{OnepanioHHbIe CHCTEMBI

2.1.2|Cetn 1 TeNEKOMMYHHUKAIHH

2.1.3| TexHONOrMU IIPOTPAMMHUPOBAHUS

2.1.4|Bba3bl1 naHHBIX

2.1.5|Yuebnas npakTHKa

2.1.6{Yuebnas npakTHKa

2.1.7| AnropuTMHYECKHE SI3BIKH M IIPOrPaMMHPOBaHHE

2.1.8|MudopManoHHBIE TEXHOIOTHH

2.1.9|O3nakomuTeNbHAS IPAKTHKA

2.2| IncuMmianHbl (MOAYJIM) W MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOI TUCIMIIMHBI (MOLYJI51) HEOOXOTUMO KAK
npeanecTByIoniee:

2.2.1|VIHTennekTyanbHple ”HPOPMAIMOHHBIE CHCTEMbI U TEXHOJIOTHH

2.2.2|BbINONHEHHUE U 3aIllUTa BBITYCKHOW KBaTHM()HUKAIIMOHHON paOboThI

2.2.3|TIpenauIuioMHas IpaKkTHKa

2.2.4|TIpou3BoICTBEHHAS MTPAKTHKA

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJITATE OCBOEHUS JUCLATLINHEI
(MOJYJIST)

OIIK-2: Cnioco6eH NMOHUMATH NMPHHIMIBI PA00ThI COBPEMEHHBIX MH(OPMAINIMOHHBIX TEXHOJIOTHii M IPOrPAMMHBIX CPEJICTB, B
TOM 4HcJle 0Te4eCTBEHHOr0 POM3BO/ICTBA, M MCNI0JIb30BATH UX NIPH pelleHus 32124 NPodeccHOHAIbHO 1esiTeJIbHOCTH;

OIIK-2.2. Ucnonb3yeT npy penieHUH 3a1a4 npodeccuoHATbHOM NeTeJIbHOCTH COBpeMeHHbIe HHGOPMAIHOHHbIE TEXHOJIOTUU
U NporpaMMHbIe CPeACTBa, B TOM YHCJIe 0Te4eCTBEHHOI 0 NPOU3BOACTBA

3Harth

COBpeMEeHHbIe HH()OpMAIIMOHHBIC TEXHOJIOTUH M ITPOrPAMMHBIE CPE/ICTBA B 00JIACTH aHAIHM3a U 00pabOTKK OOJIBIINX IAHHBIX, B TOM
YHCIIe OTEYECTBEHHOTO IIPOU3BOACTBA.

YMmernb

HCIOJIb30BaTh COBPEMEHHbBIC MH()OPMAIIOHHBIC TEXHOJIOIMH M TIPOTPAMMHBIC CPEACTBA B 00JIACTH aHAKM3a U 00paOOTKH OOJBIIHNX
JAaHHBIX JUIS PEIICHNUS IPAKTHYECKUX 33/1a4 B pealibHON IPeIMETHOH 00J1acTH

Baaners

ocHOBHBIMHU Merogamu Data Mining mist obHapy)KeHus B JaHHBIX PAHEE HEHM3BECTHBIX, IIPAKTHYCCKH ITOJIC3HBIX M JOCTYITHBIX
HWHTEpIIpeTannii 3HaHui

OIIK-6: Cnioco0eH pa3padaTbIBaTh AJArOPUTMbI H MPOrPaMMbl, IPUTOAHBIE JJIs NPAKTHYECKOr0 MPUMEHEeHHsI B 00J1acTH
HH(OPMALMOHHBIX CHCTEM M TeXHOJIOTHii;

OIIK-6.2. BoinosiHsieT pa3paGoTKy aJIropuTMH4ecKoro i MporpaMMHOro odecreveHust sl pelleHusi NPUKJIATHBIX 32124

3Hath

OCHOBHBIE TPEOOBAHHS F TIOAXO/bI K IOCTPOCHHUIO IPOTPaMMHOTO OOecTiedeHHs aHaI3a OONBIINX JaHHBIX;

Ymern

pa3padaThIBaTh MPOrpaMMHOE 00eCTIeUeHNE IS STAIIOB U3BJICUEHHS, TPe00pa30BaHMs, 3arPy3KH U aHaN3a OONBIINX JaHHBIX;
Baagern

IPOrpaMMHBIMH HHCTPYMEHTaMH PabOTHI ¢ OONBIINMI JAHHBIMIL.




B pe3yabrare 0cBOeHHsI TUCHUILIMHBI (MOYJIs) 00yYaIOIIMIACH T0JIKEH

3.1

3HaTh:

311

COBPCMCHHBIC I/IH(i)OpMaIII/IOHHI)Ie TEXHOJIOTUH U TIPOTPAMMHBIC CPEZICTBA B 00J1aCTH aHaAIN3a U O6pa6OTKI/I OOJIBIINX
JAaHHBIX, B TOM YHCJIC OTCUCCTBCHHOI'O IIPOU3BOJACTBA; OCHOBHBIC Tpe6OBaHI/I$[ 1 IOAXOJbI K MOCTPOCHUIO ITPOrPaMMHOTI'O

obecreueHus aHaM3a OOJIBIINX JAHHBIX.

3.2

YMmeTh:
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HCIIOIb30BAaTh COBPEMEHHBIC HH(OPMAIIMOHHBIE TEXHOJIOTUH U MPOrPaMMHBIC CPEACTBA B 00JIaCTH aHANIN3a U 00pabOTKU
OOMNBIIKX JAHHBIX JUTS PEIICHUS] MPAKTHYCSCKUX 3a/1a4 B peaibHOM MPeIMETHOM 00J1acTH; pa3padaThIBaTh MPOrpaMMHOES
o0ecrieyeHye IS ITAIlOB M3BJICYEHHS, IIPEOOPa30BAHMs, 3aTPy3KH M aHAIM3a OOJBIIHX JAHHBIX.

3.3

Baapern:
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OCHOBHBIMU MECTOAaMMH Data M ining JIA 06Hapy)l(eHI/I${ B JaHHBIX paHEC HCU3BCCTHLIX, MMPAKTHYICCKU MTOJIC3HbIX U
JAOCTYIIHBIX I/IHTCpHpeTaIII/Iﬁ 3HaHPII71; MNporpaMMHbBIMU UHCTPYMCHTaAMHU pa6OTI>I ¢ OonpmuMu JaHHBIMU.

4. CTPYKTYPA U COJAEP’KAHME JUCLUTIIMHBI (MOYJIsT)

Kon HaumeHnoBanmue pa3iesnoB u Tem /Buj 3ansitusi/| Cemectp /| Yacos | Kommneren- | Jlureparypa dopma
3aHATHS Kvpc 10701 KOHTDOJISA
Paznes 1. Anaiu3 60JIbIINX JAHHBIX.
OcHOBHbIE TEPMUHBI U ONpPe/Ie/IeHHUs.

11 Amnanu3 601bIMX JaHHBIX. OCHOBHBIE TEPMUHBI U 4 0
onpenenenus. /Tema/

1.2 Tepmuns! u onpenenenust. Ilpusnaku Gonbiux 4 0,25 | OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHrponsHbIe
JaHHBIX. VICTOYHUKY OONBIINX JaHHBIX. OIIK-2.2-yY JI3.2 BOIIPOCHI,
Xapaktepuctuk VVV («o0bemM», «CKOpOCTbY, OIIK-2.2-B €] 9K3aMeH
«MHOroo0pasuey). /JIex/

1.3 Hcrounuku 6onpimunx faHHbX. /Cp/ 4 11 OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTponbsHbIe

OIIK-2.2-yY JI3.2 BOIIPOCHI,
OIIK-2.2-B 21 9K3aMeH
Pa3nen 2. O630p MeTO10B aHaIU3a GOJBIINX
JAHHBIX.

2.1 0030p METO/IOB aHAJIN3a OOJBIINX JAHHBIX. 4 0
/Tema/

2.2 CMerieHre 1 HHTEerpalysi JaHHBIX. 4 0,25 | OIIK-2.2-3 JI1.1 KonTtposnbHbie
Kpayncopcunr. MammunnHoe oOy4eHue. OIIK-2.2-Y | JI1.4J12.1J13.1 BOIIPOCHI,
HckyccTBeHHbIE HEHPOHHBIE CETH. OIIK-2.2-B JI3.2 9K3aMeH
PacniosnaBanue 06pa3oB. I[IpocTpaHcTBEHHBIH €]

2.3 HckyccTBenHbie HelipoHHble cetH. /Cp/ 4 11 OIlK-2.2-3 JI1.1 KonTtposnbHbie

OIlK-2.2-V | J11.4J12.1J13.1 BOIPOCHI,
OIIK-2.2-B JI3.2 9K3aMeH
Pazgen 3. O030p MeT010B aHAIM3a 0OJIBLIINX
JaHHBIX Kjacca Data Mining.

3.1 00630p METO/I0B aHAJIN3a OOJBIINX JAHHBIX 4 0
kiacca Data Mining. /Tema/

3.2 MerTonbl KnaccupHKaium, MOICITUPOBAHHS U 4 0,25 | OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTtponbHbIe
MIPOTHO3UPOBAHHUSI, TEHETUYECKUE aJITOPUTMBI, OIlK-2.2-Y JI3.2 BOIPOCHI,
3BOJIIOIIMOHHOE MPOTPAMMHUPOBAHNUE, HEUETKAS OIlK-2.2-B 21 9K3aMeH
JIOTMKA, CTATUCTHYECKHE METOEI. /JIek/

3.3 Basbl naHHBIX HOBOM apXutekTypbl. /Cp/ 4 11 OIIK-2.2-3 | J11.4J12.1J13.1 | KoHTtposnbHbIe

OIlK-2.2-Y JI3.2 BOIPOCHI,
OIIK-2.2-B 9K3aMeH
Paznen 4. O0630p TexHoJ10ruii 06padoTKu
00JILIIUX TAHHBIX.

4.1 00630p TexHOIOTHIA 00pabOTKH OOJIBIINX TAHHBIX. 4 0
/Tema/

4.2 [TporpaMMHo-amnapaTHbie KOMIUIEKCHI. ba3bl 4 0,25 | OIIK-2.2-3 | JI1.1J12.1J13.1 | KonTtposnbHbie
JTAHHBIX HOBOW apXUTEKTYphl. AHAIIUTHIECKHE OIlK-2.2-Y JI3.2 BOMIPOCHI,
wiatopmbl. CrieluaTu3uPOBAHHBIC S3bIKH OIlK-2.2-B 21 9K3aMeH
nporpaMMupoBanus. /JIex/

4.3 00630p TexHONOTHIH 00pabOTKM OOJBIINX JAHHBIX 4 11 OIlK-2.2-3 | J11.2J12.1J13.1 | KoHTtponbHbIe
/Cp/ OIlK-2.2-Y JI3.2 BOIPOCHI,

OIIK-2.2-B 9K3aMeH
Pasnen 5. Microsoft PowerBl. Haznauenne,
cepa npumeHenusi. OCHOBHbIE
(pyHKIHOHANBHBIE BO3MOKHOCTH.




5.1 Microsoft PowerBI. Hasnauenue, cdepa 0
npuMeHeHus. OCHOBHbIE () yHKIIMOHATEHBIE
Bo3MoXKHOCTH. /Tema/

5.2 Cocras n Ha3Ha4yenue Power Bl Desktop: Power 0,25 | OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTtponsHbIe
Query (pexakrop 3ampocos), PowerPivot (Habopst OIlK-2.2-Y JI3.2 BOIIPOCHI,
¥ MOJIENH JaHHbIX), Power View (mmomcucrema OIIK-2.2-B 21 9K3aMeH
BH3YyaJIM3alMH U MOCTPOSHHS 0T4eTOB). /JIek/

5.3 Power Query (penaxTop 3amnpocos) /Cp/ 11 OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTponbHbIE

OIIK-2.2-Y JI3.2 BOIIPOCHI,
OIIK-2.2-B 24 9K3aMEH
5.4 Microsoft PowerBI. YcranoBka u HacTpoiika. 0,5 | OIIK-2.2-3 | JI1.1J12.1J13.1 Oruer o
/J1a6/ OIlK-2.2-Y JI3.2 BBIMOJTHCHUH
OIIK-2.2-B 24 J1abopaTopHOI
paboTHI
Pa3gen 6. 3arpy3ka u npeodpa3oBaHue JaHHBIX
B Microsoft PowerBI.

6.1 3arpyska u npeobpaszoBanue qaHHbIX B Microsoft 0
PowerBI. /Tema/

6.2 @DopMHUPOBaHUE UCXOAHBIX JAHHBIX. YIIPOLIEHUE 0,25 | OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHrponbsHbIe
CTPYKTYpBI JaHHBIX. BpIuKclIeHNE U N3MEHEHUE OIIK-2.2-Y JI3.2 BOIIPOCHI,
THUIIOB IaHHBIX cTOJIONOB. OObeaNHEHNE OIIK-2.2-B 22 9K3aMeH
HECKOJIBKUX TaOnHIl B oHy. [Ipodunuposanue
aHHBIX. /JIex/

6.3 Ipodunuposanue nanusix. /Cp/ 11 OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTposbHBIE

OIIK-2.2-yY JI3.2 BOIIPOCHI,
OIIK-2.2-B 24 9K3aMEH
6.4 3arpyska nausbix B Microsoft PowerBI. /J1a6/ 0,5 OIIK-2.2-3 | JI1.4J12.1J13.1 OTuer o
OIIK-2.2-Y JI3.2 BBITIOJIHEHU T
OIIK-2.2-B 24 nabopaTopHOi
paboThI

6.5 Coznanue Mozenu naHHbix B Microsoft PowerBl. 0,5 OIlK-2.2-3 | J11.4J12.1J13.1 Ortuer o

Hacrpoiika cBszeii mexxay Tadmuiamu. /J1a6/ OIlK-2.2-Y JI3.2 BBITIOJIHEHU T
OIlK-2.2-B 24 nabopaTopHOH
paboThI
Pasznuen 7. Busyasmszanus nannbix B Microsoft
PowerBI.

7.1 Busyanuzanus naaasix B Microsoft PowerBl. 0
/Tema/

7.2 JloGaBneHnE AIIEMEHTOB BU3yaJIN3alliH B OTYETHI. 0,25 | OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTposbHbIe
Br16op 3¢ pexTuBHOM BU3yanu3anum. OIlK-2.2-Y JI3.2 BOIPOCHI,
dopmMaTHpOBaHUE U HACTPOWKA BU3yaIH3alIUK. OIlK-2.2-B 22 9K3aMeH
Pabora ¢ k1104ueBBIME IOKa3aTeNsIMU
a¢dextuBHOCTH. /JIeK/

7.3 ®dopmMaTHpOBaHUE U HACTPOWKA BU3yaIH3alIUK. 11 OIIK-2.2-3 | JI1.4J12.1713.1 | KontposnbHbie
/Cp/ OIlK-2.2-Y JI3.2 BOIPOCHI,

OIIK-2.2-B 24 9K3aMeH

7.4 Busyanusarms nanasix 8 Microsoft PowerBl. 0,5 OIIK-2.2-3 | J11.4J12.1J13.1 Ortuer o

/J1a6/ OIIK-2.2-Y J13.2 BBITIOJTHEHUH
OIlK-2.2-B 24 nabopaTopHOU
padoThl

7.5 Owunprparms gaHasix B Microsoft PowerBl. /J1a6/ 0,5 OIIK-2.2-3 | J11.4J12.1J13.1 Ortuer o

OIIK-2.2-Y JI3.2 BBITIOJTHEHUH
OIlK-2.2-B 24 nabopaTopHOH
paboThl
Paznen 8. OcHoBbl s1361ka DAX.

8.1 OcHogsl s13p1ka DAX. /Tema/ 0

8.2 BreruuciseMsle cron0ubl. Beranucisemore 0,25 | OIIK-6.2-3 | JI1.2J12.1J13.1 | KouTposbHbIe
tabnuibl. Mepsl. 3anpocsl. opmysibl. OYHKIHH. OIlK-6.2-Y JI3.2 BOIPOCHI,
/JTex/ OIIK-6.2-B 33 9K3aMeH

8.3 @ynxomu /Cp/ 11 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHnTponbHbIe

OIIK-6.2-Y J13.2 BOITPOCHI,
OIIK-6.2-B 54 9K3aMeH




8.4 Hcnons3oBanue s3pika DAX m1st coznanus 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 Oruer o

BBIUNCISIEMBIX TaOJIHIL U cTOJIONOB. /J1ab/ OIIK-6.2-Y JI3.2 BBIIIOJITHEHUH
OIIK-6.2-B 24 nabopaTopHO¥t
paboTHI

8.5 Hcnons3oBanue s3pika DAX 11 co3nanus Mep. 0,5 | OIIK-6.2-3 [ JI1.2J12.1J13.1 Ortuer o
/J1a6/ OIIK-6.2-Y JI3.2 BBITIOJTHEHUH

OIIK-6.2-B 24 71a00paTOpHO
paboTHI

8.6 3arpyska nanusix B Microsoft PowerBl ¢ 0,5 | OIIK-6.2-3 | JI1.2J12.1J13.1 Oruer 0
ucrosb30BanueM s3bika Python. /J1a6/ OIIK-6.2-Y J13.2 BBITIOJTHEHUH

OIIK-6.2-B 24 J1ab0paToOpHOI
paboTHI
Paznen 9. OcHOBBI IPOrpaMMHPOBAHUS HA
si3pike Python. CTpykTypa nporpaMmsl, THIIBI
JAaHHBIX.

9.1 OCHOBBI IPOrpaMMHUpOBaHust Ha si3bike Python. 0
CTpyKTypa nporpaMMBl, TUITEL JaHHBIX. /Tema/

9.2 IlepemenHsle U TUIBI JaHHBIX. Onepanuy ¢ 0,5 | OIIK-6.2-3 | JI1.3J12.1J13.1 | KonTponsHBIC
yucaamu. Oneparuu co cTpokamu. Onepanuu ¢ OIIK-6.2-Y JI3.2 BOMPOCHI,
natamu U BpemeHeM. /JIex/ OIIK-6.2-B 9K3aMeH

9.3 T'enepanus cnydaiinbix yucen /Cp/ 11 OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTposbHbIe

OIIK-6.2-Y J13.2 BOIIPOCEI,
OIIK-6.2-B 9K3aMEH
9.4 VYcranoska u Hactpoiika Python /TTp/ 0,5 | OIK-6.2-3 | JI1.3J12.1J13.1 Oruer o
OIIK-6.2-Y J13.2 BBITTOJTHEHUH
OIIK-6.2-B IIPAKTUIECKON
paboThI

9.5 Crpykrypa nporpammsl B Python. Tumbl JaHHbBIX. 0,5 | OIIK-6.2-3 | JI1.3J12.1J13.1 Ortuer o

Mp/ OIIK-6.2-Y JI3.2 BBINOJTHEHUH
OIIK-6.2-B IIPAKTUIECKOMN
paboTsI
Pa3nes 10. OcHOBBI HPOrpaMMHPOBAHUS HA
Python. OcHoBHbIe onepaTopsl. IIpouenypsb u
¢ynkuuu. BBoa-BbIBOI JTaHHBIX.

10.1 OcHOBBI IpOrpaMMHUpOBaHus Ha Python. 0
OcHoBHbIe onepatopsl. [Ipouenypsl U G yHKIIHH.
BBon-BeiBox naHHBIX. /Tema/

10.2 VYcnoHble BbIpaskenus. Onepanuy cpaBHEHHUSL. 0,5 | OIIK-6.2-3 | JI1.3J12.1J13.1 | KonTponsHsle
Jlornueckue oneparuu. OnepaTop BETBICHHUS. OIIK-6.2-Y JI3.2 BOIIPOCHI,
[pocrelimne MUKIBI U IUKIBI C TEPEMEHHBIMU. OIIK-6.2-B 22 9K3aMeH
VYerpotictBo nukios for. @ynkimu. Obnactu
BH/IIMOCTH TTepeMEeHHBIX. /JIex/

10.3 Pa6ora co cniuckamu /Cp/ 11 OIIK-6.2-3 | JI1.3J12.1J13.1 | KounTponbsHble

OIIK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 9K3aMeH
10.4 OcuosHble onepaTopsl Python. Tporeaypst u 0,5 OI1K-6.2-3 | JI1.3J12.1J13.1 Oruer o
¢yskuun. BBon-BeiBon nanubix. /TIp/ OIlK-6.2-Y JI3.2 BBITIOJIHEHU T
OIIK-6.2-B MPAKTUIECKOU
paboThl
Pazpaeun 11. OcHoBbl 6ubanorexn Pandas.
Hasznauenmue, cpepa npuMeHeHusl.

111 Ocuossl 6ubnorexn Pandas. Hazunauenue, chepa 0
npuMeHenus. /Tema/

11.2 Hasuauenwve u chepa nmpumenerns Pandas. 0,5 OI1K-6.2-3 | J11.2J12.1J13.1 | KonTtposnbHbie
VYcranoska u HacTpoiika Pandas. O630p 0CHOBHBIX OIlK-6.2-Y JI3.2 BOIIPOCHI,
(yHKIIMOHATBHBIX BO3MOKHOCTEH Pandas. OIIK-6.2-B 21 9K3aMeH
/JTex/

11.3 DataFrame u Series /Cp/ 11 OIIK-6.2-3 | JI1.2J12.1J13.1 | KonTponbHbIe

OIIK-6.2-Y JI3.2 BOITPOCHI,
OIIK-6.2-B 25 9K3aMeH

Pasnen 12. ba3zoBble 00bekThHI Pandas u pagora
¢ numu: DataFrame, Series. Bub.anorexka
NumPy. Beoxn-BriBoa B Pandas.




12.1 Ba3oBble 00bekTs Pandas u pabora ¢ HUMH: 0
DataFrame, Series. bu6nmorexka NumPy. Beox-

BbIBOJ B Pandas. /Tema/

12.2 bubmmorexa NumPy, cBs3s NumPy u Pandas. 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHnTponbHBIe
Tunbl qaHHbIX 6uOIHOTeK NUmMPYy. OIIK-6.2-Y JI3.2 BOIIPOCHI,
OCHOBHbIE CTPYKTYpbI JaHHBIX U UX 3arpy3Ka. OIIK-6.2-B 21 3K3aMeH
YreHne U 3a1MCh TaHHBIX. MIHIeKcHpoBaHue,
pabota c HHIEKCaMH.

/JTex/
12.3  |Pa6ora c csv-daitnamu /Cp/ 11 OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTponbHbIe
OIIK-6.2-Y 3.2 BOIIPOCHI,
OIIK-6.2-B 35 9K3aMeH

12.4  |Bazosbie o0bekTHl Pandas u pabora ¢ HUMH: 0,5 | OIIK-6.2-3 | JI1.3J12.1J13.1 Ortuer o
DataFrame, Series. Beon-BeiBoj ranubix B Pandas. OIIK-6.2-Y JI3.2 BBITIOJIHEHUHT
Mp/ OIIK-6.2-B MPaKTHYECKOM

paboThI
Paznen 13. OcHOBHBIe onepanuu
MaHHUIYJIMPOBaHus JaHHbIME B Pandas:
nobaBJieHHe, H3MeHeHHe, (puIbTpanms.

13.1 OCHOBHBIE Ollepallii MaHUITYJIUPOBAHUS 0
naHHeIMA B Pandas: nobasnenue, n3sMeHeHue,
¢mpTpanys. /Tema/

13.2 Bri6opka 1aHHBIX 110 MeTKaM. BbIOOpKka 1aHHBIX 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTposbHBIE
0 MHJEKCY. BhIOOpKa JaHHBIX 1O YCIIOBHIO. OIIK-6.2-Y JI3.2 BOIPOCHI,
JlobaBiieHre TaHHBIX. MI3MeHeHHE TaHHbBIX. OIIK-6.2-B 21 9K3aMEH
Ounbtpsl ¥ GunbTpanus. /Jlex/

13.3  |Omnepammn loc, iloc /Cp/ 11 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTponbHbIe

OIIK-6.2-Y J3.2 BOIIPOCHI,
OIIK-6.2-B 395 9K3aMeH
13.4 Ornepaniu [obapiieHNe, U3MEHEHUE, (PHIIbTparms 0,5 | OIIK-6.2-3 | JI1.2J12.1J13.1 Ortuer o
B Pandas. /IIp/ OIIK-6.2-Y JI3.2 BBINIOJIHEHUH
OIIK-6.2-B 25 MPAKTUIECKON
paboThI
Pa3nen 14. OcHoBHbBIE OnIepalIuU
MaHHUIYJIMPOBaHus JaHHbIME B Pandas:
rPyNNnUpoOBKa U CAMSIHHE.

14.1 OCHOBHBIE OIEepaly MaHUITYJITUPOBAHUS 0
JaHHBIME B Pandas: rpynmnupoBka u ciusiHue.

/Tema/

14.2 Omneparws groupby u pabora ¢ rpymmoii. 0,5 OIlK-2.2-3 | J11.2J12.1J13.1 | KoHTtposnbHbie
Arperatsbie ¢pyHkunu. Onepaius Merge. OIlK-6.2-3 JI3.2 BOIPOCHI,
Omneparws join. /JTex/ 31 9K3aMeH

143 Oxonnbie QyHukipu /Cp/ 11 OIlK-2.2-3 | J11.2J12.1J13.1 | KoHTtposnbHbie

OIlK-6.2-3 JI3.2 BOIPOCHI,
25 9K3aMeH
14.4 Onepaiyu rpyrniupoBKY U CIIUSHUS JaHHBIX B 0,5 | OIIK-2.2-B | JI1.2J12.1J13.1 Oruer o
Pandas. /TIp/ OIIK-6.2-B JI3.2 BBITTOJTHEHUH
25 MPaKTUIECKOI
paboThl
Pazpnean 15. llocTpoenne rpadgukoB U 1uarpamMm
B Pandas.

15.1 Iocrpoenne rpadukoB u quarpamm B Pandas. 0
/Tema/

15.2 Bubnuorexa matplotlib — Hasnauenue u cdepa 0,5 | OIIK-6.2-3 | JI1.2J12.1J13.1 | KourponbHbIe
npumenenust. Onepanust plot. Yopasnenune OIIK-6.2-Y JI3.2 BOITPOCHI,
BHEITHAM BUAOM rpaduKoB. /JIex/ OIIK-6.2-B 31 9K3aMeH

15.3 Bubnmorexa matplotlib /Cp/ 11 OI1K-6.2-3 | J11.2J12.1J13.1 | KonTtposnbHbie

OIlK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 26 9K3aMeH
154 Tocrpoenne rpadukos u quarpamm B Pandas. /Tlp/ 0,5 OI1K-6.2-3 | JI1.2J12.1J13.1 Oruer o
OIIK-6.2-Y JI3.2 BBITIOJTHEHUH
OIIK-6.2-B MPAKTHIECKOH

paboTht




Pazpgeu 16. Cratucrudeckas 00padorka
JAHHBIX C HCIOJIb30BaHNeM OubmoTexu SCiPy.
16.1 IMoctpoenue rpadukos u auarpamm B Pandas. 0
/Tema/
16.2 Craructideckas 00paboTKa JaHHBIX C 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHnTpomnbHBIE
HCITONb30BaHneM Onbanorexu SCiPy. /Jlek/ OIlK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B €] 9K3aMeH
16.3 OcHoBHbIe cratuctiyeckue Gyakuuu SCiPy /Cp/ 16 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTponbHbIe
OIIK-6.2-Y J13.2 BOIPOCEHI,
OIIK-6.2-B 97 9K3aMeH
16.4 Cratuctuyeckas 06paboTka qaHHbIX B Pandas ¢ 0,5 | OIIK-6.2-3 | JI1.2J12.1J13.1 Ortuer o
ucrons3oBanneM oubiunorexu SCiPy. /Ilp/ OIIK-6.2-Y JI3.2 BBIMOJTHCHUH
OIIK-6.2-B 25 MPaKTUIECKON
paboTHI
Pa3nen 17. Ilpome:kyTouHasi aTTecTanus
17.1 IloaroroBka K 5K3aMeHY, MHasi KOHTaKTHas paboTa 0
/Tema/
17.2 Ipuem sx3amena /KP/ 0,35 | OIIK-2.2-3 [J11.1J11.2 JI1.3
OIIK-2.2-Y | JI1.4J12.1J13.1
OIIK-2.2-B J13.2
OIIK-6.2-3
OIIK-6.2-Y
OIIK-6.2-B
17.3 Koncynpranus /Konc/ 2 OIIK-2.2-3 |JI1.1 J11.2 J11.3
OIIK-2.2-Y | JI1.4J12.1J13.1
OIIK-2.2-B J13.2
OIIK-6.2-3
OIIK-6.2-Y
OIIK-6.2-B
17.4 IMonroroeka k 3x3ameny /Jk3ameH/ 8,65 | OIIK-2.2-3 [JI1.1 JI1.2J11.3
OIIK-2.2-Y | JI1.4J12.1J13.1
OIIK-2.2-B J3.2
OIIK-6.2-3
OIIK-6.2-Y
OIIK-6.2-B
17.5 KontponsHnas pabora /Kp3/ 10 OIIK-2.2-3 |JI1.1 JI1.2 JI1.3 Ortyer o
OIIK-2.2-Y | JI1.4J12.1J13.1 | BBINOJNHEHHH
OIlK-2.2-B JI3.2 KOHTPOJIBHOM
OIlK-6.2-3 padoThl
OIIK-6.2-Y
OIIK-6.2-B

5. OOEHOYHBIE MATEPHAJIBI ITO AUCHUITIJIMHE (MO Y JIIO)

OlLIeHOYHbBIE CPECTBA MO AUCIUILTHHE "AHau3 OONbIINX JaHHBIX" MPECTABICHBI B IPUIOKEHUU K pabodel nmporpamme
JCIATUTAHBL

6. YYHEBHO-METOJNYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas Jautepatypa

6.1.1. OcHoBHas JuTepaTrypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBo, | KommuectBo/
ros Ha3Banue ObC
JI1.1 |Boponosa JI. I, Big Data. MeTozs! 1 cpeacTBa aHanm3a : yaeOHoe mocobue Mocksa: 2227-8397,
Bopomnos B. 1. MOCKOBCKHIA http://www.ipr
TEXHUIECKHIH bookshop.ru/6
YHHUBEPCHUTET 1463.html
CBSI3H U
HH(POPMATHKH,

2016, 33 c.




No ABTOpBI, COCTABUTENN 3arnaBue W3natensctBo, | KommuectBo/
rof Ha3anue DBC
JI1.2 [Maxkkuamm Yac, Python 1 ananu3 naHHBIX Caparos: 978-5-4488-
CnuHkuHA A. ITpodpobpazosan |0046-7,
ue, 2019, 482 c. |http://www.ipr
bookshop.ru/8
8752.html
JI1.3 |Cesepenc Y. Bsenenue B iporpammupoBanue Ha Python Mockga: https://e.lanbo
HUHTYMUT, 2016, |ok.com/book/1
231 c. 00703
JI1.4 |MakmanoB A. B., Bonbmue nannsie. Big Data CaHkT- 978-5-8114-
XKypasnes A. E., [MerepOypr: 6810-2,
Teiaasikaps JI. H. Jlanb, 2021, 188 |https://e.lanbo
c. ok.com/book/1
65835
6.1.2. lonoyiHNTEIbHAS JIUTEPATYPA
Ne ABTOpBI, COCTABUTENHN 3arnaBue W3narensctBo, | Kommgecrso/
roj Ha3Banue ObC
JI2.1 |Pamuenko U. A., Texuonoruu u uHdpactpykrypa Big Data : yuebuoe mocobue  |CaHkr- https://e.lanbo
Hukonaes 1. H. IMerepOypr: HY |ok.com/book/1
NTMO, 2018, 5236430
C.
6.1.3. MeTtoauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue W3patensctBo, | Kommuecto/
roj Ha3Banue ObC
JI3.1 |KoG3apenko 1. H., VYueGHoe mocoOue TUCIUILTMHBL «AHaIn3 GONBIIMX JaHHBIX»  |Maxaukana: https://e.lanbo
Mycragaes A. T, IUIs HarpasiieHus moarorosku 38.03.05 JAT'YHX, 2019, [ok.com/book/2
Ko63apenxo . H. «buzHec-uHpopmMaTrkay, Tpoduiab «IIEKTPOHHBINH OU3HECH 107 c. 46542
JI3.2 |Kagsiposa, H. O., CTaTUCTHYECKMH aHaIN3 OONBIINX JAaHHBIX: TOAX0A Ha ocHOBe |CaHKT- 978-5-7422-
ITaBnoga, JI. B. MalllMH OIOPHBIX BEKTOPOB : y4eOHOe rmocodue [erepOypr: 7813-9,
CaHKT- https://www.ip
IMerepOyprekmii | rbookshop.ru/
nonurexauyeck  |128651.html
WUH YHUBEPCUTET
[lerpa Benuxkoro,
2022, 60 c.
6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOH ceTu "UHTepHeT"
D1 [DnexrpoHHO-OnbHMOTEeuHas cucteMa «IPRbooks»
D2 |DnekTpoHHO-OMOIHOTEYHAs cuctemMa «JIaHb»
93  |DnekrponHas 6ubnuoreka FOPAUT
D4 |OtkpbITOe MeTOAMYECKOE mocodue mo Power Bl
95 | HoxymenTauus Pandas
D6 |doxymenTauus matplotlib
D7 | HoxymeHntanus SciPy

6.3 IlepeyeHb MporpaMMHOro odecrnevyeHusi 1 MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂl, JIMIIEH3HOHHOI0 H CBOOOIHO PacnpocTpaHsaeMoro nporpamMmMHoOro oﬁecrleqe}mﬂ, B TOM YHUCJIC€ 0T€YCCTBCHHOI'0O

NMPOU3BOJACTBA

HaunmenoBanue Onucanue
Python Cso6omnoe 10
PyCharm Cso6omnoe 10
Far Manager 3 CBob6omnoe 1O




OHCpaHI/IOHHaSI cucrema Windows |KOMMep‘-IeCKa$I JIMIOCH3UA

6.3.2 IlepeveHs HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 [Cucrema KoncynprantIliroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUILJIMHBI (MOAYJIS)

254 y4eOHO-aAMHHHCTPATHBHEIA KopITyc . YueOHas aymuropus kadenpst ACY st mpoBeIeHNs 3aHATHH JIEKIIHOHHOT O
1 TUIIA, TPYNIOBBIX U UHIUBHIYaAIbHBIX KOHCYJbTAIUH, TEKYIETO KOHTPOIS U MPOMEXYTOUHOH aTrecranuu 64 mecra, 1
npoexTop, 1 9kpaH, 1 KOMIBIOTEp, ClIeNNATH3NPOBAHHAsL MeOelIh, MapKepHast JOCKa
2 127 y‘leﬁHO-aZ{MI/IHI/ICTpaITI/IBHLII‘/’I KopIryc. Y4eOHast ayJuTOpHs JUIS NIPOBEICHUS NMPAKTUIECKUAX 3aHATHH, JJAOOPaTOPHBIX
pa6or 25 ITIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3V, HDD 500Gh

8. METOAUMYECKHUE MATEPHUAJIbBI I10 JUCIUIIJIMHE (MOAYJIIO)

Mero;mqecxne YKa3aHus 110 OCBOCHUIO JUCHHUITTINHBI " AHaau3 OOJIBIINX ,I[aHHI)IX" MpEeACTAaBJICHBI B MTPUIIOKCHUU K pa60qel71
nporpaMme qUCHHUIIINHBL

OnepaTtop 340 000 "KomnaHus "TeHzop"
JOKYMEHT MOAMWCAH 3NEKTPOHHOW NOAMMUCHIO
NnoAnnCAHO ®reoy BO "PrPTY", PIPTY, Xononos Cepreit 21.08.23 16:22 (MSK) MpocTtas noanucb
3ABEAYHOLLUMM MBaHoBWY, 3aBeaytowwmin kacdeapoin ACY
KA®E/PbI
noanncAHoO ®reoy BO "PrPTY", PIPTY, Xononos Cepreit 21.08.23 16:22 (MSK) MpocTas noanuch
3ABEAYLLUNM MBaHoBWY, 3aBeaytowwmin kacdeapoin ACY
BbIMYCKAIOLLIEN
KA®E[PbI
noAannCAHO ®re0y BO "PrPTY", PIPTY, Kopsuko Anekcei 21.08.23 16:32 (MSK) MpocTtas noanucb
MPOPEKTOPOM 110 YP BsiyecnaBoBuy, MpopekTop no y4ebHol paboTe




