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Buzuposanue PII/] 115 ucnonnenusi B ouepefHOM y4eOHOM roay

Pabouyas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa JUIst
ucronHerus B 2026-2027 yue6GHOM roAy Ha 3aceIaHnu Kaheapsl
ABTOMATH3UPOBAHHBIX CHCTEM YNPABJICHUS

[Iporokomor 2026 . Ne

3aB. kadenpoit

Buzuposanue PIIJI nist ucnonHeHnsi B 04epeAHOM y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00CykIeHa U 0100peHa JUIst
ucnoiaHerus B 2027-2028 yueOHOM roay Ha 3aceqaHuH Kadeapsl
ABTOMATH3UPOBAHHBIX CHCTEM YNPaBJIeHUs

[Iporokomor 2027 1. Ne

3aB. kadenpoit

Busuposanue PIL/I 1iis1 ucnosiHeHUs B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma repecMoTpeHa, 00CykIeHa U 0100peHa It
ucnosHeHus B 2028-2029 yueOGHOM roay Ha 3aceaHuu Kadeapsl

ABTOMaTH3MPOBAHHBIX CHCTEM yNPaBJIeHUS

IMporokom or 2028 . Ne

3aB. kadenpoit

Busuposanue PIL/I 1iis1 ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00CykIeHa U 0100peHa s
ucnonHeHus B 2029-2030 yueOHOM roay Ha 3aceqaHuu Kadeaps

ABTOMaTPBI/lpOBaHHbIX CUCTEM ynpaBJICHUs

[Iporokom ot 2029 1. Ne

3aB. kadenpoit




1. HEJIX OCBOEHUA TUCHUIIJIMHBI (MOJ1Y JIS)

1.1 | Llenb: mOATOTOBKA CTYAEHTOB K PEIICHUIO TUIOBBIX 3aJa4 B chepe aHanu3a, TpaHCHOpMaLUK U IPEACTABICHUS
Pe3yNIbTaTOB 00PabOTKH CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX JAHHBIX OTPOMHBIX 00bEMOB U 3HAYUTEIILHOTO
MHOT000pa3us ¢ IPIMEHEHHUSI TOPU30HTAIBHO MaCIITabHPyEeMBIX TPOTPAMMHBIX HHCTPYMEHTOB.

1.2 | Bamaun:

1.3 | - 3HAKOMCTBO C OCHOBHBIMU KOHICIITYaJIbHBIMU NOHATHAMHN JUCHUIIINHBI;

1.4 | - uzyuenne ocHOBHBIX MeTo10B Data Mining mist o6HapykeHus B TaHHBIX paHee HEM3BECTHBIX, TIPAKTHUECKH TTOJIE3HBIX 1
JIOCTYIHBIX HHTEPIIPETANiA 3HAHNH;

1.5 | - u3yueHne METO/IOB CMEILIICHUSI M HUHTETPALlH JaHHBIX, IPOCTPAHCTBEHHOTO aHANIN3a, BU3YAIN3al[H aHATUTUYECKUX
JTaHHBIX;

16]- HU3y4UCHUEC MPOTPaMMHBIX CPEACTB On3Hec-aHaIu3a JAHHBIX

1.7 | - noxy4eHue HABBIKOB BBITIOJHEHHSI OTIepallnii U3BIeueHHs, TipeoOpa3oBanusi, 3arpy3ku (ETL) mis 06paboTki MaccuBa
JTAaHHBIX peallbHOM MPEIMETHOM 00JIACTH.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huka (pazaen) OIT: | B1.0

2.1 | Tpe6oBaHus K NpeIBAPpUTEILHON MOATOTOBKE 00y4aKOIIErocs:

2.1.1 | OneparioHHbIE CUCTEMBI

2.1.2 | CeTH 1 TE€IEKOMMYHHKAIIUN

2.1.3 | TexHOJNIOTHH TPOrPaMMHUPOBAHHUS

2.1.4 | Ba3bl JaHHBIX

2.1.5| VueOHas npakTrka

2.1.6 | YueOHas npakTuka

2.1.7 | AnropuTMuuecKue SI3bIKH U IPOrpaMMHUPOBaHHE

2.1.8 | UudopMaliMOHHBIC TEXHOIOTUH

2.1.9 | O3HakOMUTENbHAS TIPAKTHKA

2.2 | AucoMmuimHbl (MOYJIM) H MPAKTHKH, /ISl KOTOPBIX OCBOEHUE TaHHOI JHCHHMILTHHBI (MOIYJIs1) HE0OX0IUMO KaK
npeauiecTBylomiee:

2.2.1 | UatennexryanbHble HHOOPMAIIMOHHBIC CUCTEMbI U TEXHOJIOTHU

2.2.2 | BeimosiHeHHe | 3aIyTa BBITYCKHON KBaTH(UKAIMOHHOW paboThI

2.2.3 | [IpepauruioMHas IpaKTUKa

2.2.4 | TIpou3BOACTBEHHAS TIPAKTHKA

3. KOMIIETEHI[IHY OBYYAIOILETOCsl, °OPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIIATITAHBI
(MOJY.JIST)

OIIK-2: Cnoco0eH NOHMMATh NPHHIUIIBI PAGOTHI COBPEMEHHBIX HH(OPMAaNMOHHBIX TEXHOJIOTHIl M IIPOrPaMMHBIX CPE/ACTB,
B TOM 4YHCJIe 0Te4eCTBEHHOr0 IPOM3BO/ACTBA, H HCII0JIL30BaTh UX NIPH PelleHHs 321a4 npodeccHoHalbHOM JesiTeJbHOCTH;

OIIK-2.2. Ucnoab3yeT NpH pelieHuH 3a1a4 NpogeccHOHATbHOI 1esITeJIbHOCTH COBpeMeHHbIe HH(POPMALMOHHbIE
TEeXHOJIOTUH ¥ MPOrpPaMMHBIE CPEACTBA, B TOM YHCJIe 0T€4eCTBEHHOT0 NPOU3BO/CTBA

3Harth

COBpeMeHHbIE MH()OPMAIIMOHHBIC TEXHOJIOTHH U MTPOTPAMMHBIE CPEJICTBA B 00J1aCTH aHAJIN3a U 00pabOTKU OONBIINX TAaHHBIX, B TOM YHCIIC
OTEYECTBEHHOTO POM3BOJICTBA.

Ymern

UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIC TEXHOJIIOTHU M MPOrPaMMHBIE CPEICTBA B 00JIaCTH aHann3a 1 00pabOTKH OONBIINX
JIAHHBIX JIJTsl PEIICHHUs MPAKTUYECKUX 3aJ[ay B pealibHOM MpeIMETHOH 001acTi

Baapers

ocHOBHBIMU MeTonamu Data Mining must oGHapy keHusI B JaHHBIX pPaHEE HEM3BECTHBIX, MIPAKTHYECKHU MTOJE3HBIX U JOCTYMHBIX
WHTEpIpeTaluil 3HaHU

OIIK-6: Cnoco0en pa3padaTbiBaTh aJITOPUTMBI U MIPOTrPaMMbl, IPUTOAHBIE IJIs1 MPAKTUYECKOT0 MPUMEHEHHs B 00J1aCTH
HH(OPMALIMOHHBIX CHCTEM U TEXHOJIOIHI;

OIIK-6.2. BpinoJinsieT pa3padoTKy aJropuTMHYECKOr0 ¥ MPOrpaMMHOr0 o0ecneyeHns 1Jisl pelieHusl MPUKJIAIHBIX 32124

3HaTh

OCHOBHBIE TPeOOBaHHS U TIOAXO/IbI K IOCTPOCHHUIO IPOrPAMMHOTO 00eCIIeUeHUs aHaI13a OOJIbIINX JaHHbBIX;

YMmern

pa3pabaThIBaTh MPOrPAMMHOE 00CCIICUCHHUE JIJISl STAIOB M3BJICUCHUS, TPeoOpa30BaHusl, 3arPy3KH U aHau3a OOJIBIINX JaHHBIX;
Baapernb

MPOrpaMMHBIMH HHCTPYMEHTAaMH paOoThl C OOJIBIIMMHU JaHHBIMU.




B pe3yabTaTte ocBoOeHMsI TUCHUILINHBI (MOYJs1) 00y4YaloIuiicst 10/2KeH

3.1

3HaTh:

3.1.1

COBPEMECHHBIC I/IH(l)OpMaL[I/IOHHLIe TEXHOJIOTHUH U IPOrpaMMHBIC CPEJICTBA B 00J1acTH aHAIU3a U O6p2160TKI/I OOJIBIIIUX
JaHHBIX, B TOM YUCJIC OTCYCCTBCHHOI'O NPOMU3BOJACTBA; OCHOBHLIC Tpe6OBaHI/I$I 1 IoAXO0AbI K MOCTPOCHUIO IIPOTPAMMHOTO
obecrieyeHns aHaImM3a OOJIBbIINX JaHHBIX.

3.2

YmMmernb:

3.2.1

WCTIONB30BaTh COBPEMEHHBIE HH(OPMaMOHHBIE TEXHOJIOTUH U IPOTPaMMHBIE CPEACTBA B 00IaCTH aHAIN3a U 00paboTKu
OOJIBIINX TAHHBIX JJISI PEIICHHs IPAKTHUECKUX 33/1a4 B pealbHOM MPeAMETHOH 001acTH; pa3padaTbiBaTh NPOrpaMMHOE
obecrieyeHue IS 9TANOB M3BJIEYECHUS, TPeoOpa3oBaHus, 3arpy3KH 1 aHAIN3a OONBIINX JAHHBIX.

3.3

Buaanern:

3.3.1

OCHOBHBIMH METOJaMHU Data Mlnlng JUIA 06Hapy>1<el—m;{ B TaHHBIX paHCC HEU3BECTHBIX, IIPAKTUYCCKH ITOJIE3HBIX U
JAOCTYIIHBIX I/IHTepHpeTaHI/Iﬁ 3HaHI/II71; MMpOorpaMMHBIMH MHCTPYMEHTaAMHU paGOTLI ¢ OOJIBIIUMU JaHHBIMU.

4. CTPYKTYPA U COJIEP’KAHME JUCIHUAIINHBI (MOIY.JIsT)

Kon HanmeHoBaHue pa3aenos u TeM /Buj 3anatus/ | Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
3aHATHS Kvpe HUU KOHTPO.JIs1
Pazgen 1. Ananu3 601bmINX AaHHBIX. OCHOBHBIE
TePMHHBI H OTIpe/ieeHus.

11 Amnanu3 00nbIInX JaHHBIX. OCHOBHBIC TEPMHUHBI U 4 0
onpenenenus. /Tema/

1.2 Tepmuns! u onpeneneHus. [Ipu3Haku OONBIIMX 4 0,25 OIlK-2.2-3 | JI1.4J12.1J13.1 | KoHTposbHbIC
JaHHBIX. VICTOUHUKHU OOJNBIINX JaHHBIX. OIlK-2.2-Y JI3.2 BOTIPOCHI,
Xapaxkrepuctuku VVV («00bem», «CKOPOCTHY, OIIK-2.2-B 21 JK3aMeH
«MHOT000Opasuey). /Jex/

1.3 Wcrounuku Oonpinx aaHubix. /Cp/ 4 11 OIlK-2.2-3 | JI1.4J12.1J13.1 | KoHTposbHbIC

OIlK-2.2-Y JI3.2 BOTIPOCHI,
OIIK-2.2-B 21 9K3aMeH
Paznen 2. O630p MeT010B aHAIM32 00JIBIINX
JaHHBIX.

2.1 0030p METO/IOB aHAIN3a OOJBIINX JaHHBIX. /Tema/ 4 0

2.2 CmMenleHye ¥ UHTerpanys AaHHbIX. KpayacopcuHr. 4 0,25 OIIK-2.2-3 J1.1 KonrponbHbie
Mammnnaoe o0yuenue. FickyccTBeHHbIC OIlK-2.2-Y | JI1.4J12.1J13.1 BOTIPOCHI,
HelipoHHbIC ceTu. Pacrio3HaBaHue 00pa3oB. OIlK-2.2-B JI3.2 9K3aMeH
IIpoctpancTBeHHbIH aHamU3. /JIek/ 31

2.3 HUckyccrBennble HeliponHsble cetn. /Cp/ 4 11 OIlK-2.2-3 J1.1 KonTponbHbie

OIlK-2.2-Y | JI1.4J12.1J13.1 BOIIPOCHL,
OIIK-2.2-B J13.2 9K3aMeH
Pa3znen 3. O630p MeTOIOB aHAIN3a OOJIBIINX
JaHHBIX Kiacca Data Mining.

3.1 O030p METO10B aHaIN3a OOJIBIINX JAaHHBIX Kilacca 4 0
Data Mining. /Tema/

3.2 MeTtop1 KITacCUPUKAIIIHN, MOACTHPOBAHUS H 4 0,25 OIlK-2.2-3 | JI1.1J12.1J13.1 | KoHTposibHbIC
IIPOrHO3MPOBAHUS, FEHETHYECKHUE AJITOPUTMBI, OIIK-2.2-Y J3.2 BOIIPOCHIL,
3BOJIIOLIMOHHOE TPOrpaMMHUPOBAHUE, HEUETKAst OIIK-2.2-B €] 3K3aMeH
JIOTHKA, CTATUCTUYECKHE MeTOIbI. /JIek/

3.3 Bazbl naHHBIX HOBOW apXuTeKTyphl. /Cp/ 4 11 OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTponbHBIE

OIIK-2.2-Y J3.2 BOIIPOCHIL,
OIIK-2.2-B JK3aMeH
Paznen 4. O630p TexHoJ10rUii 06padoOTKH
00/ IbIINX TAHHBIX.

41 O030p TexHONOrHH 00PaOOTKH GOIBIINX 4 0
nanabix. /Tema/

4.2 IIporpamMMHo-arnmapaTHble KOMIUIEKChI. ba3bl 4 0,25 OIlK-2.2-3 | JI1.1J12.1J13.1 | KoHTposbHbIC
JTAaHHBIX HOBOM apXUTEKTYphl. AHAIUTUIECKHE OIlK-2.2-Y J13.2 BOIIPOCHI,
mnaTdopmbl. Crenuanu3upoBaHHbIE I3bIKU OIIK-2.2-B Ol 9K3aMeH
nporpamMmupoBanus. /JIek/

4.3 00630p TexHOJIOTHH 00PabOTKH OONBIIMX 4 11 OI1K-2.2-3 | JI1.2J12.1J13.1 | KoHTposbHbIC
nanHbIx /Cp/ OIlK-2.2-Y J13.2 BOTIPOCHI,

OIIK-2.2-B 9K3aMeH




Pasnea 5. Microsoft PowerBl. Haznauennue,
cepa npumenenusi. OCHOBHBIE
(pyHKIHOHAIBLHBIE BO3MOKHOCTH.

51 Microsoft PowerBl. Haznauenue, cdepa 0
npuMeHeHus. OCHOBHBIE (DYHKIIMOHAIBHBIC
BO3MOXHOCTH. /Tema/

5.2 Cocras u nasanauennie Power Bl Desktop: Power 0,25 OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTposibHBIC
Query (pemakrop 3arpocos), PowerPivot (HaGopsr OIIK-2.2-Y JI3.2 BOIIPOCHI,

U MOJIEJIM IaHHBIX), Power View (moacucrema OIIK-2.2-B D1 9K3aMEH
BU3yaJIM3allMU U TOCTPOCHUS OTUETOB). /JIex/
5.3 Power Query (penaktop 3ampocos) /Cp/ 11 OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTposibHBIC
OIIK-2.2-Y JI3.2 BOIIPOCHL,
OIIK-2.2-B 24 9K3aMeH
54 Microsoft PowerBI. YcranoBka u HacTpoiika. /J1a6/ 0,5 OIIK-2.2-3 | JI1.1J12.1J13.1 Otyer o
OIlK-2.2-Y JI3.2 BBITIOJTHCHU U
OIIK-2.2-B 24 nabopaTtopHOH
paboThI
Pa3nen 6. 3arpy3ka u npeodpa3oBaHne JaHHBIX
B Microsoft PowerBl.

6.1 3arpyska u ipeoOpa3zoBanre JaHHbIX B Microsoft 0
PowerBI. /Tema/

6.2 ®dopMUpOBaHHE UCXOIHBIX JIaHHBIX. YIIPOICHHE 0,25 OIlK-2.2-3 | JI1.4712.1J13.1 | KoHTposibHBIC
CTPYKTYpbI JaHHBIX. Brrancienne n n3mMeHeHne OIlK-2.2-Y JI3.2 BOIIPOCHI,
TUIOB JAHHBIX cTONOLOB. O0BeIUHEHUE OIIK-2.2-B 22 SK3aMeH
HECKOJIbKUX TaduI B oqHy. [IpodunupoBanne
naHHbIX. /JIex/

6.3 IIpopunuposanue naHubix. /Cp/ 11 OIIK-2.2-3 | JI1.4712.1J13.1 | KoHnrposbHbIE

OIlK-2.2-Y JI3.2 BOIIPOCHI,
OIIK-2.2-B 24 9K3aMeH
6.4 3arpyska manusix B Microsoft PowerBl. /J1a6/ 0,5 OIlK-2.2-3 | J11.4J12.1J13.1 Ortuer 0
OIIK-2.2-Y JI3.2 BBITIOJIHEHUH
OIIK-2.2-B 24 nabopaTopHOi
paboThI

6.5 Co3znanne Mozenu naHubix B Microsoft PowerBl. 0,5 OIlK-2.2-3 | J11.4J12.1J13.1 OtueT 0

Hacrpoiika cBsizeit Mmexxay tabnumamu. /J1a6/ OIIK-2.2-Y JI3.2 BBITIOJIHEHUH
OIIK-2.2-B 24 nabopaTopHOi
paboThI
Pa3nesn 7. Busyanuzanusi 1aHasIx B Microsoft
PowerBI.

7.1 Busyanu3zanus nanasix B Microsoft 0
PowerBlI. /Tema/

7.2 JlobGaBneHue 3J1eMEHTOB BU3yalu3aluH B OTYETHL. 0,25 OIlK-2.2-3 | JI1.4J712.1J13.1 | KonrposbHbIe
Br160p 3¢ dexTrBHON BU3yaTH3aLHH. OIIK-2.2-Y JI3.2 BOIIPOCHI,
dopmMaTHpOBaHUE U HACTPOMKA BU3yaTU3aLMH. OIIK-2.2-B 32 9K3aMeH
Pabora ¢ KII0YeBEIME TOKA3aTEISIMH
a¢dexTuBHOCTH. /JIeK/

7.3 DopMaTHpPOBaHUE U HACTPOUKA 11 OIIK-2.2-3 | JI1.4J12.1J13.1 | KouTponbHble
Buzyanuzauui. /Cp/ OIlK-2.2-y JI3.2 BOIIPOCHI,

OIlK-2.2-B 24 JK3aMeH

7.4 Busyanuzarus nanusix B Microsoft PowerBl. /J1a6/ 0,5 OIIK-2.2-3 | J11.4J12.1J13.1 Ortuer 0

OIlK-2.2-Y JI3.2 BBITIOJTHCHU T
OIlK-2.2-B D4 nabopaTtopHOi
paboThI

7.5 Ounbrpanus nanasix B8 Microsoft PowerBl. /J1a6/ 0,5 OIlK-2.2-3 | J11.4J712.1J13.1 Oruer o

OIlK-2.2-Y JI3.2 BBITTOJTHEHUH
OIlK-2.2-B D4 nabopaTtopHOi
paboThI
Paznen 8. OcHoBsl s3bika DAX.

8.1 OcHnossl s13p1ka DAX. /Tema/ 0

8.2 Brruucasiemsle cToiOnpl. BeraucisieMmble TaOauIbL. 0,25 OI1K-6.2-3 | JI1.2J12.1J13.1 | KoHTposbHbIC
Mepsr. 3anpockl. @opmyibl. Dyukuuu. /JIex/ OIlK-6.2-Y JI3.2 BOIIPOCHI,

OIIK-6.2-B 23 9K3aMeH




8.3 Oynkiun /Cp/ 11 OIIK-6.2-3 | JI1.2J12.1J13.1 | KonrposbHbIe
OIIK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 24 9K3aMeH

8.4 Hcnons3osanue sa3pika DAX mis co3ganust 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 Oruer 0

BBIYHCIIIEMBIX TabIUI] U cToIOIOB. /JIad/ OIIK-6.2-Y JI3.2 BBITIOJTHCHUHT
OIIK-6.2-B D4 nabopaTtopHOi
paboTsI

8.5 Ucnons3osanue sa3pika DAX miis co3ganust 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 Oruer 0
Mmep. /J1a6/ OIlK-6.2-Y JI3.2 BBITTOJTHCHUN

OIIK-6.2-B 24 nabopaTopHOi
paboTsI

8.6 3arpyska manusix B Microsoft PowerBl ¢ 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 Ortyer o
HCIIOb30BaHueM s3bika Python. /J1a6/ OIlK-6.2-Y JI3.2 BBITTOJTHCHUN

OIIK-6.2-B 24 nabopaTtopHOi
paboTsI
Pa3zzien 9. OcHOBBI MPOrpaMMHUPOBAHUS HA
s3pike Python. CTpykTypa nporpaMmsl, THIIbI
JAHHBIX.

9.1 OCHOBBI IPOrpaMMHUPOBAHKS Ha s361Ke Python. 0
CrpyKTypa nporpaMmbl, THIIb! 1aHHBIX. /Tema/

9.2 [lepemeHHBIC U TUTIBI JaHHBIX. OmepaIu ¢ 0,5 OIlK-6.2-3 | JI1.3J12.1J13.1 | KoHTposibHBIC
yuciaamu. Oneparyu co cTpokamu. Oneparuu ¢ OIlK-6.2-Y JI3.2 BOIIPOCHI,
naTaMu u BpeMeHeM. /JIex/ OIIK-6.2-B 9K3aMeH

9.3 I'eneparust cnydaiineix uncen /Cp/ 11 OI1K-6.2-3 | JI1.3J12.1J13.1 | KoHTposibHBIC

OIIK-6.2-Y J3.2 BOIIPOCH],
OIIK-6.2-B JK3aMeH
9.4 VYcranoBka u Hactpoiika Python /TTp/ 0,5 OIlK-6.2-3 | JI1.3J12.1J13.1 Ortuer o
OIlK-6.2-Y JI3.2 BBIITOJTHEHUT
OIIK-6.2-B MPAaKTUIECKOM
paboThI

9.5 Crpykrypa nporpammsl B Python. Tumsr 0,5 OIlK-6.2-3 | JI1.3J12.1J13.1 Otuer o

nansbIx. /TIp/ OIIK-6.2-Y J13.2 BBITTOJTHEHU U
OIIK-6.2-B MPaKTUYECKOM
paboThI
Pazgen 10. OcHOBBI NPOrpaMMHUpPOBAHUS Ha
Python. OcxoBHbie onepatopsl. [Ipouexypst u
¢ynknun. BBoa-BbIBOJ JaHHBIX.

10.1 OcHoBBI IporpaMMupoBanmst Ha Python. 0
OcHoBHBIE oniepaTopsl. [Ipoueaypbl U GYHKIIUH.
BBox-BeIBOI HaHHBIX. /Tema/

10.2 YcnosHbie BelpakeHus. Onepalu CpaBHEHUS. 0,5 OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTponbHBIE
Jlornueckue omneparuu. Oneparop BETBICHUSI. OIIK-6.2-Y JI3.2 BOIIPOCHI,
IIpocreiimne NUKIBI U HUKIIBI C IEPEMEHHBIMH. OIIK-6.2-B 32 9K3aMeH
VYerpoiicto nukiios for. @ynknuu. Obnactu
BUANMOCTH NEepEeMEHHBIX. /JIek/

10.3 Pa6ota co cniuckamu /Cp/ 11 OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTponbHBIE

OIIK-6.2-Y JI3.2 BOTIPOCHI,
OIIK-6.2-B 9K3aMeH
10.4 OcHogHeie oneparopst Python. Iporeayps u 0,5 OIlK-6.2-3 | JI1.3J12.1J13.1 Ortuer o
¢yskunu. Beoa-BeiBoa nanHbIX. /TIp/ OIIK-6.2-Y JI3.2 BBINTOJTHEHUH
OIIK-6.2-B MPaKTUUECKOU
paboThI
Pazgen 11. OcHoBbl 0u6mmoTexu Pandas.
Haznavenue, chepa npumeHenns.

111 OcHoBbl 6ubnuoreku Pandas. Hasuauenue, chepa 0
npumeHeHus. /Tema/

11.2 Hasnauenwue u cdepa npumenenus Pandas. 0,5 OI1K-6.2-3 | JI1.2J12.1J13.1 | KoHTposbHbIC
VYcranoBka u Hactpoiika Pandas. O630p 0CHOBHBIX OIlK-6.2-Y JI3.2 BOIIPOCHI,
(bYHKIIMOHATBHBIX BO3MOKHOCTEH Pandas. OIIK-6.2-B 21 9K3aMeH
/J1ex/

11.3 DataFrame u Series /Cp/ 11 OI1K-6.2-3 | JI1.2J12.1J13.1 | KoHTposbHbIC

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




Pasnes 12. Baszosbie 06bexThI Pandas u padora
¢ numu: DataFrame, Series. Buanorexa
NumPy. Beoa-BeiBog B Pandas.

121 basoBbie 00bekTHI Pandas u pabora ¢ HUMH: 0
DataFrame, Series. bubmnorexka NumPy. Beoa-

BbIBOJ B Pandas. /Tema/

12.2 bubnmorexka NumPy, cBs3p NumPy u Pandas. 0,5 OIlK-6.2-3 | JI1.2J12.1J13.1 | KoHTposbHbIC
Tunet qanabx 6ubaHoTekn NUMPYy. OIIK-6.2-Y JI3.2 BOIIPOCHI,
OCHOBHBIE CTPYKTYPBI IJaHHBIX M UX 3arpy3Ka. OIIK-6.2-B € 3K3aMEH
Urenue u 3anuch naHHbIX. UHIEKcupoBaHue,
paboTa ¢ HH/IEKCaMH.

/JTex/
12.3 Pabora ¢ csv-gaitnmamu /Cp/ 11 OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHnTpomnbHble
OIlK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 35 9K3aMeH

12.4 basoBbie 00bekTH Pandas u pabora ¢ HUMH: 0,5 OIIK-6.2-3 | JI1.3J12.1J13.1 Oruer 0
DataFrame, Series. BBo-BbIBO/ TaHHBIX B OIIK-6.2-V JI3.2 BBINIOJIHEHUN
Pandas. /ITp/ OIlK-6.2-B HPaKTHIECKOI

paboThI
Pazgen 13. OcHoBHBIC OnIepanuu
MaHWIYJUPOBaHus TaHHBIMH B Pandas:
no0aBJieHUe, H3MeHeHue, puabTpanms.

13.1 OCHOBHBIC OTIEpAIlH MaHHUITYJIUPOBAHUS JaHHBIMU 0
B Pandas: noGasnenue, u3MeHEHME,
¢bunbTpanus. /Tema/

13.2 Bri6opka 1aHHBIX 10 MeTKaM. BbIOOpKa AaHHBIX 1O 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHnTpomnbHble
HHJIeKCYy. BbIOOpKa JaHHBIX 10 YCIIOBHIO. OIlK-6.2-Y JI3.2 BOIIPOCHI,
JloGaBneHue qaHHBIX. VI3MeHeHHe TaHHBIX. OIIK-6.2-B 21 9K3aMeH
OunbTps! ¥ GunbTpanus. /Jlex/

13.3 Oneparuu loc, iloc /Cp/ 11 OI1K-6.2-3 | JI1.2J12.1J13.1 | KonTtposbHbIe

OIlK-6.2-Y JI3.2 BOTIPOCHI,
OIIK-6.2-B 35 9K3aMeH
13.4 Ormepanuu noOaBieHne, H3MEHEHHE, QUIIBTPAIHS B 0,5 OIIK-6.2-3 | JI11.2J12.1J13.1 OtueT 0
Pandas. /TTp/ OIIK-6.2-Y J3.2 BBIITOJTHEHHU
OIIK-6.2-B 35 MIPaKTUYECKOU
paboTbI
Pazgen 14. OcHoBHBIC Onepanuu
MaHWNYJUPOBaHus TaHHBIMH B Pandas:
rpyNIHpPOBKA U CJAUsSIHUE.

14.1 OCHOBHBIE OIEpallMY MAaHUITYIUPOBAHUS JAHHBIMU 0
B Pandas: rpynmuposka u cnusiaue. /Tema/

14.2 Omnepanus groupby u pabora ¢ rpymnmoii. 0,5 OIIK-2.2-3 | JI1.2J12.1J13.1 | KoHnTpomnbHble
Arperatabie ¢pyHkuuu. Oneparus merge. OIIK-6.2-3 J13.2 BOIIPOCHI,
Omeparus join. /Jlex/ 21 9K3aMeH

14.3 Oxonnble GpyHKmu /Cp/ 11 OIIK-2.2-3 | JI1.2J12.1J13.1 | KoHTponbHBIE

OIIK-6.2-3 J3.2 BOTIPOCHI,
35 9K3aMeH
14.4 Omnepaiuy rpyninupoBKY U CIUSHUS JaHHBIX B 05 OIIK-2.2-B | JI1.2J12.1J13.1 Otuer o
Pandas. /TIp/ OIIK-6.2-B JI3.2 BBITIOJTHCHUH
25 MPaKTHYECKOI
paboThI
Paznen 15. [locTpoenne rpadukoB u AuarpamMmm
B Pandas.

15.1 IMocTtpoeHue rpagukoB U JUarpaMm B 0
Pandas. /Tema/

15.2 Bubnuorexa matplotlib — nasnauenune u chepa 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTtposbHbIe
npumenenust. Onepanus plot. Yopasnenne OIIK-6.2-Y JI3.2 BOIIPOCHI,
BHEITHAM BUIOM TpaduKoB. /JIek/ OIIK-6.2-B 31 9K3aMeH

15.3 bubauoreka matplotlib /Cp/ 11 OIIK-6.2-3 [ JI1.2J12.1J13.1 | KoHTpomnbHBIE

OIIK-6.2-Y J3.2 BOIIPOCHL,
OIIK-6.2-B 26 9K3aMeH




15.4 IMoctpoenue rpaduko u auarpamm B Pandas. /TIp/ 05 OIIK-6.2-3 | JI1.2J12.1J13.1 Otuyer o
OIIK-6.2-Y JI3.2 BBIITOJTHEHUU
OIIK-6.2-B MPaKTUIECKOM
paboThI
Paznen 16. CtaTuctuyeckasi 00padoTKa JaHHBIX
¢ HCIO0JIb30BanueM oubamoTexku SCiPy.
16.1 IToctpoenue rpaduKoB U AUarpamMM B 0
Pandas. /Tema/
16.2 Craructrueckasi 00paboTKa TaHHBIX C 0,5 OIlK-6.2-3 | JI1.2J12.1J13.1 | KoHTposibHBIC
HCTIONB30BaHneM Oubmrorexu SCiPy. /Jlex/ OIlK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 31 9K3aMeH
16.3 OcHoBHEIe cTaThucTHYeCKHe GyHKIMH SCiPy /Cp/ 16 OI1K-6.2-3 | JI1.2J12.1J13.1 | KoHTposibHBIC
OIIK-6.2-Y J3.2 BOIIPOCHI,
OIIK-6.2-B 37 JK3aMeH
16.4 Cratuctuueckast 00paboTka gaHHBIX B Pandas c 0,5 OIIK-6.2-3 | JI1.2J12.1J13.1 Otyer o
ucmosb3oBanueM oubnuorexu SCiPy. /TIp/ OIIK-6.2-Y JI3.2 BBIITOJTHEHUU
OIIK-6.2-B 35 MPAaKTUIECKOM
paboThI
Pazpen 17. [Ipome:kyTouHasi aTTecTalUs
17.1 IToaroroBka k SK3aMeHy, HHASS KOHTaKTHAs 0
pabora /Tema/
17.2 ITpuem sx3amena /MIKP/ 0,35 | OIIK-2.2-3 JI1.1J11.2 Ok3aMeH
OIIK-2.2-Y JI1.3
OIIK-2.2-B | JI1.4J12.1J13.1
OIIK-6.2-3 JI3.2
OIIK-6.2-Y
OIIK-6.2-B
17.3 Koncynbranus /Kuc/ 2 OIIK-2.2-3 JI1.1J11.2 Ok3aMeH
OIIK-2.2-Y JI1.3
OIIK-2.2-B | JI1.4J12.1J13.1
OIIK-6.2-3 JI3.2
OIIK-6.2-¥Y
OIIK-6.2-B
17.4 IMonroroBka k 3k3aMeHy /Jk3aMeH/ 8,65 OIIK-2.2-3 JI1.1 J11.2 DK3aMeH
OIIK-2.2-Y JI1.3
OIIK-2.2-B | JI1.4J12.1J13.1
OIIK-6.2-3 JI3.2
OIIK-6.2-Y
OIIK-6.2-B
17.5 KounrponbHas pabota /Kp3/ 10 OIIK-2.2-3 JI1.1J11.2 Otuer o
OIlK-2.2-y JI1.3 BBITNIOJTHEHUN
OIIK-2.2-B | JI1.4J12.1J13.1 | KOHTpOJIBHOMH
OIIK-6.2-3 JI3.2 paboTHI
OIIK-6.2-¥Y
OIIK-6.2-B

5. OHEHOYHBIE MATEPHAJIBI ITIO JUCITUIIJIMHE (MOJY JI1O)

OueHoYHBIE CPEACTBA MO JUCHUIIIHHE ""AHaIU3 OONBIINX JaHHBIX" MPEACTABICHBI B IPHIIOKEHNHU K pabodeil mporpamme
JUCHUIUIAHBL

6. YHEBHO-METOINMYECKOE U TH®POPMAIIMOHHOE OBECHHEYEHUE JUCHUILIJIMHBI (MOLY JISA)

6.1. PekomeHyemas Jureparypa

6.1.1. OcHoBHas JauTEpaTypa

ABTOpBI, COCTaBUTEIHN

W3narenbcTBo,
roJ

KomnuecTto/
Ha3Banue ObC




Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | Konuuectso/
rof HaszBanue DbC
JI1.1 | Boponosa JI. 1., Big Data. MeTto sl 1 cpe/icTBa aHamm3a : yueOHoe mocobue Mockaa: 2227-8397,
BopoHos B. 1. MocKkoBCKHI http://www.ipr
TEXHUYCCKUI bookshop.ru/6
YHUBEPCUTET 1463.html
CBSI3H U
UHPOPMATHUKH,
2016, 33 c.
JI1.2 | Makkunmu Yac, Python u aHanu3 AaHHBIX Capatos: 978-5-4488-
CnuHkHHA A. IIpodobpazosan | 0046-7,
ue, 2019, 482 c. | http://www.ipr
bookshop.ru/8
8752.html
JI1.3 | CeBepenc Y. BBsejenue B nporpammupoBanie a Python Mockaa: https://e.lanbo
UHTYUT, ok.com/book/1
2016, 231 c. 00703
JI1.4 |Makmanos A. B., Bonbmme nannsie. Big Data CaHkKT- 978-5-8114-
XKypasnes A. E., [erepOypr: 6810-2,
Teraasikaps JI. H. Jlans, 2021, 188 | https://e.lanbo
c. ok.com/book/1
65835
6.1.2. JlonoHuTeILHAS JUTEPATypa
Ne ABTOPBI, COCTaBUTEIN 3arnaBue UznarenscrBo, | Kommuectso/
roj Ha3BaHue ObC
JI2.1 |Pamuenko U. A., Texuonoruu u uapacrpykrypa Big Data : yuebHoe mocobue CaHKT- https://e.lanbo
Huxonaes U. H. [erepOypr: ok.com/book/1
HIY UTMO, 36430
2018, 52 c.
6.1.3. MeTonnueckue pa3padoTku
Ne ABTOPBI, COCTaBUTEIN 3arnaBue UsnarensctBo, | Kommuectso/
roJ Ha3BaHue ObC
JI3.1 |Ko63apenko . H., VuebHoe mocodre TUCHUAILINHELL «AHAIN3 OONBIINX JAHHBIX)» Maxaukana: https://e.lanbo
Mycradaes A. T, Iu1s HarpasieHus moarotosku 38.03.05 «busnec-uHdopmMaTKay, JATI'VHX, 2019, |ok.com/book/2
Ko63apenko /1. H. npoQuith « ANEKTPOHHBIN OH3HEC) 107 c. 46542
JI3.2 | Kagsiposa, H. O., CTaTUCTHYECKHH aHaIu3 OOJIBIINX JaHHBIX: IOJX0/ Ha OCHOBE CaHkT- 978-5-7422-
IMasnoga, JI. B. MallIMH OTIOPHBIX BEKTOPOB : ydeOHOEe mocobue IMerepOypr: 7813-9,
CaHkt- https://www.ip
Ierep6yprekuit | rbookshop.ru/
nonurexanueck | 128651.html
Ui YHUBEPCUTET
[Terpa
Benuxkoro,
2022, 60 c.
6.2. Ilepeuennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHHKAHOHHOI ceTn "UHTepHeTt"
D1 | OnektponHo-6ubnmmoreunas cucrema «IPRbooks»
92 | OnektpoHHO-0MONMMOTEUHAs cucTeMa «JIaHby
23 | Dnexrponnas 6ubmmoreka KOPAUT
24 OTtkpeITOE MeTOIUYIecKoe mocodue mo Power Bl
25 Jokymenrarus Pandas
96 | JdokymeHrtanus matplotlib
97 | JokymeHTtanus SciPy




6.3 Ilepeuyens mMporpaMMHOro odecrnevyeHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JTULEH3UOHHOTO H CBOOOTHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOIO0 o0ecrnedeHusi, B TOM YHCJIe

OT€4YE€CTBCHHOI'0 IIPOU3BOACTBA

HaunmeHnoBaHue Onucanue
Python Ceoboanoe I1O
PyCharm Csob6omanoe ITO
Far Manager 3 Ceoboanoe 1O

OnepannonHas cuctema Windows

Kommepueckas nuiieH3us

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Cucrema Koncymsrautllitoc http://www.consultant.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOJY JIST)

254 yuyeOHO-aIMUHHCTPATHBHBIA Kopiyc . YueOHas ayautopus kadeapst ACY aiis poBeACHUS 3aHATHI JICKIIHOHHOTO
1 THIIA, TPYIIIOBBIX U UHIUBUIYaJTbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJISI U MPOMEXKYTOYHOH atTectanun 64 mecra, 1
mpoekTop, 1 3kpaH, | KOMITBIOTE, CHIENUATH3UPOBaHHAsI Me0eNb, MapKepHas JOCKa

9 127 y4eOHO-aIMUHUCTPATUBHBIM KopIyc. YueOHas ayJuTOpUs JUIs IPOBEICHUS IPAKTHUECKUX 3aHATHH, 1a00paTOPHbIX
pa6or 25 IIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3V, HDD 500Gh

8. METOAUYECKHUE MATEPHUAJIBI IO JTUCHIUIIJIMHE (MOJAY JIIO)

Meroauyeckue yka3aHHs 10 OCBOCHUIO IUCIUIUIMHEI "AHaIN3 OONMBIINX JaHHBIX" NPEICTABICHBI B IIPUIIOKEHUH K paboueit

IporpaMme QUCIHUTIITNHBI

[JOKYMEHT MOAMNWCAH 3EKTPOHHOWM MNOANMUCHIO

NnoAanncAHO ®re0y BO "PIrPTY", PIPTY, Xononos Cepreit iBaHoBMY, 3aBeaytowmii
3ABEAYIOLLMM kachbeapoit ACY

KA®EPbI

noanncCAHO ®re0y BO "PIrPTY", PIPTY, Xononos Cepreit iBaHoBMY, 3aBeaytowwmii
3ABEAYIOLLMM kacbeapoit ACY

BbIMYCKAIOLLIEN

KA®E/IPbI

Onepatop 340 000 "KomnaHus "TeH3op"

Mpocras noanuck

Mpocras noanuck




