MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHUS POCCUNICKOM ®EJIEPAIIAN

OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
_ YYPEXJIEHHUE BBICHHEI'O OBPA3OBAHUA
"PASAHCKHUHU I'OCYIJAPCTBEHHBIM PAIMOTEXHUYECKHUU YHUBEPCUTET UMEHH

B.®. YTKHUHA"
COI'NTACOBAHO YTBEPXIAIO
3aB. BEITyCKaroMIei Kadenps IIpopekTop o YP
A.B. Kopstako

AHaan3 00JbINUX JAHHBIX

paboyas nporpaMma JUCIHUIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoi ABTOMATH3UPOBAHHBIX CUCTEM YINPaBJICHUSI
VueOHbIi m1an 09.03.02_22_00.plx

09.03.02 MHdopMaliMOHHBIE CUCTEMBI U TEXHOJIOTUT
Kpamndukanms O0axanaBp
®opma 00yueHns OYHas

OOmas TpyaoeMKOCTh 6 3ET



Pacnpez[e.rlemle YacoB JUCUHMIIJIMHBI 110 ceEMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 5(3.1)

Kypce>) Hroro

Henenp 16

Bun 3ansatuit v PII v PIl

Jlexumu 32 32 32 32
JlaGopatopHsbie 16 16 16 16
[IpakTuueckue 16 16 16 16
Wnas koHTaKTHAS 0,35 10,35 10,35 0,35
pabora
KoncynerupoBanue |2 2 2 2
nepest 9K3aMEeHOM H
MIPAKTUKOU
Utoro ayx. 66,35 (66,35 |66,35 |66,35
KonrakrtHas pabora 66,35 [66,35 [66,35 [66,35
Cawm. pabota 105,3 (105,3 (105,3 [105,3
Yacs!l Ha KOHTPOJIb 44,35 144,35 (44,35 44,35
Htoro 216 (216 |216 |216

r. Psa3ans



ITporpammy coctaBui(n):

K.m.H., ooy., Yerebaes C.B.

Paboyas mporpaMma AUCIUIUTHHBL

AHaJIU3 00JLIIMX JAHHBIX

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuar 1o HanpasieHHio noarorosku 09.03.02 MupopMannoHHbIe CHCTEMBI M TEXHOJIOTHH (TIpHKa3 MUHOOpHAYKH
Poccun ot 19.09.2017 1. Ne 926)

COCTaBJI€HAa Ha OCHOBAaHUM y4eOHOTO IIaHa:
09.03.02 NudopMaliMmOHHbIE CHCTEMBI H TEXHOJIOTHH

YTBEP>KICHHOTO YIEHBIM coBeTOM By3a OT 28.01.2022 mpoTokom Ne 6.

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

ABTOMaTl/I3l/Ip0BaHHle CUCTEM ylIpaBJICHUSA

[Iporokom ot 08.06.2022 . Ne 11
Cpox zeiicTBus nporpammsl: 2022-2026 yu.r.
3aB. kadenpoii Xononos Cepreii MIBanoBUY



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucronHenus B 2023-2024 yue6HOM TOAY Ha 3aceIaHny Kabeapsl
ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

IIporoxkom or 2023r. Ne

3aB. kadempoit

BusupoBanue PII/I niis ncnoJiHeHHsI B 04epeiHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa Jis
ucrnonaHeHus B 2024-2025 yue6HOM ToAy Ha 3aceIaHuH Kabeapsl
ABTOMATH3POBAHHBIX CHCTEM YIpPaBJIeHHS

IIporokomor _ 2024r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis ncnoiHeHus1 B 0UepeHOM y4eOHOM roay
Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceaHuu Kadeapbl

ABTOMaTH3MPOBAHHBIX CUCTEM YIPaBJIeHUSs

IIporokomor 2025T. Ne

3aB. kadempoit

BusuposBanue PII/] nist ucnoJiHeHnsi B 04epeiHOM Y4eOHOM roay

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucronHenus B 2026-2027 yueGHOM TOAY Ha 3aceIaHuH Kaheapsl

ABTOMaTH?ﬂdeBaHHbIX CUCTEM ynpaBJICHUsA

IIporokomor _ 2026 r. Ne

3aB. kadenpoit




1. LIEJIM OCBOEHMS AUCLUILINHBI (MOIYJIST)

1.1{Llenb: mOATOTOBKA CTYACHTOB K PEIICHNIO THIIOBHIX 3a/1a4 B cepe aHaIu3a, TpaHc(HOPMaIMy U IPEICTABICHNS Pe3yIbTaTOB
00pabOTKH CTPYKTYPUPOBAHHBIX M HECTPYKTYPUPOBAHHBIX JAHHBIX OTPOMHBIX 00BEMOB U 3HAYUTEIBHOTO MHOT000pasus ¢
MPUMEHEHUs TOPU30HTAITEHO MAaCIITaA0UPYEMBIX IPOTPAMMHBIX HHCTPYMEHTOB.

1.2|3amaun:

1.3|- 3HAKOMCTBO C OCHOBHBIMH KOHICIITYaJIbHBIMU NOHATHAMHN JUCHUIIINHBI;

1.4|- uzyuenne ocHoBHBIX MeTO10B Data Mining mis o6Hapy:KeHHs B JaHHBIX paHee HEM3BECTHBIX, MPAKTHUECKU TTOJIE3HBIX U
JIOCTYITHBIX HHTEPIIPETaNnil 3HAHU(T;

1.5]- N3YYCHUE METOJOB CMCIICHUSA U HHTCTPAlN JAaHHBIX, IIPOCTPAHCTBECHHOT'O aHAJIN3a, BU3yaJIn3allu aHAJTUTHICCKUX
JJAHHBIX;

1.6]- H3YYCHHUEC IIPOrpaMMHBIX CPEZICTB Ou3HeC-aHan3a JAHHBIX;

1.7|- nonyyeHue HaBLIKOB BBHINOJIHEHUS OIlepalluiil U3BIeueHUs, IpeoOpa3oBanus, 3arpysku (ETL) s o6paboTku MaccuBa
JTAHHBIX peabHOM MPeIMETHON 00JIACTH.

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

Huxn (pazgen) OIT: |B1.0

2.1|TpeGoBanus K NpeABApHUTEJbHON NOATOTOBKE 00y4alOLIerocsi:

2.1.1{OnepannoHHble CUCTEMBI

2.1.2|CetH ¥ TeIIEKOMMYHHUKAIHH

2.1.3| TexHoJ0rHH POTPAMMHUPOBAHUS

2.1.4|ba3sl JaHHBIX

2.1.5|Y4eOHas npakTuka

2.1.6|Y4eOHas npakTuka

2.1.7|AnropurmMudeckue S3bIKU U IPOrPaMMHUPOBAHUE

2.1.8|ndopmalioHHbIE TEXHOIOT U

2.1.9|O3HakoMHuTENBHAS MTPAKTHKA

2.2| JucuMnianHbl (MOIYJIH) U PAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHOW JUCHHUIIIMHBI (MOAYJI51) HEOOX0IUMO KaK
npeauecTByoIIee:

2.2.1|{"nTennexryanbHble HHPOPMALMOHHBIE CUCTEMBI X TEXHOIOTUH

2.2.2|BpinonHeHue U 3aluTa BBITYCKHOM KBATU(UKAIIMOHHON paboThI

2.2.3|IIpenaunnomMuas IpakTUKa

2.2.4|TIpon3BoACTBEHHAS MTPAKTHKA

3. KOMIIETEHLIIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATITAHBI
(MOJY.JIs)

OIIK-2: Cnoco0eH MOHUMATH MPUHIUNBI PAG0THI COBPeMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHii ¥ MPOrpaMMHBIX CPEICTB, B
TOM YHCJIe 0TE4YEeCTBEHHOI0 MPOM3BOICTBA, U HCNOJIB30BaTh UX NPH pelleHus 3a71a4 npogeccHoHATBLHOM 1eATeTbHOCTH;

OIIK-2.2. Mcnionib3yeT NpU pelieHuH 3a1a4 npodeccuoHalIbHOI 1eATeJIbHOCTH COBpeMeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTHHU
U POrpaMMHbIe CPeJACTBA, B TOM YHcJe 0Te4eCTBEHHOr0 NPON3BOJACTBA

3unath

COBpEeMEHHBIe NH()OPMAIMOHHEIE TEXHOJIOTHH U MMPOTPAMMHBIE CPEACTBA B 00JIaCTH aHANIM3a M 00padOTKH OOJBIINX TaHHBIX, B TOM
YHCJIe OT€YECTBEHHOTO MPON3BO/ICTBA.

YMmeTh

HCTIOJIb30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH U MPOrPAaMMHBIC CPEACTBA B 00JIACTH aHaIM3a U 00pabOTKH OOJIBIINX
JaHHBIX JIJIS1 PeIICHHs] MPAKTUYECKHUX 33724 B PETbHOW MPEIMETHON 00IacTi

Baagetsb

ocHOBHBEIMK MeToxamu Data Mining mist oGHapy)KeHHs B JAHHBIX paHee HEM3BECTHBIX, IPAKTUIECKH MOJIE3HBIX U TOCTYITHBIX
HHTEpIpeTalui 3HaHUH

OIIK-6: CnocoGeH pa3padaTbiBaTh AJIrOPUTMBI H POrPaMMbl, IPUTOAHbIE VISl IPAKTHYECKOI0 MPUMEHEHHs B 00.J1aCTH
UHPOPMAIMOHHBIX CUCTEM M TEXHOJIOTHIA;

OIIK-6.2. BeinoaHsieT pa3padoTKy aJropuTMH4ecKOro U NporpaMMHOro odecrneyeHus JJisl pelieHHsl NPUKJIATHBIX 32124

3HaTh

OCHOBHBIE TPeOOBaHUS U MOJXO0/IbI K TOCTPOCHUIO TIPOTPAMMHOT0 00eCIicueH s aHau3a OOJbINNUX JaHHBIX;

YMmeTh

pa3pabaTbiBaTh NpPOrpaMMHOE 0OecIieYeHHe /IS 3TAIlOB M3BJICUEHUS, IpeoOpa3oBaHus, 3arpy3KH U aHaIu3a OOJbIINX JaHHbBIX;
Buaagers

MPOrPaMMHBIMH HHCTPYMEHTAaMHU paOOThI C OOJIBIIUMHU JAHHBIMHU.




B pe3yabTaTe ocBOeHHS IMCHUILIUHBI (MO1Y.J1s1) 00yUYalomiicst 10JKeH

3.1|13narte:

3.1.1|coBpemMeHHbIe HH)OPMAIIMOHHBIC TEXHOJIOTHH U IIPOTPAMMHBIE CPEJICTBA B 00JIaCTH aHAIN3a 1 00pabOTKH OOJIBIINX

JIAHHBIX, B TOM YHCIIE OTEYECTBEHHOTO MPOU3BOICTBA; OCHOBHBIC TPEOOBAHMUS U MOIXO/IbI K TOCTPOSHUIO MPOrPaMMHOTO
obecrneuyeHns aHann3a O0IBIINX JaHHbIX.

3.2|YmeTn:

3.2.1|ucnonp30BaTh COBpEMEHHBIC HH)OPMAIIMOHHBIC TEXHOJIOTHH U TIPOTPaMMHBIEC CPEJICTBA B 00JaCTH aHAIN3a K 00pabOTKH

OOJIBIIMX JAHHBIX JUIS PELICHUS IPAKTHYECKHX 3a/1a4 B pealibHON IpeIMETHOM 001acTH; pa3padaThiBaTh MPOrpaMMHOE
obecrieyeHue IS 9TANOB M3BJICYECHUs, TPeoOpa3oBaHys, 3arpy3KH M aHANN3a OONBIINX TaHHBIX.

3.3|Baanern:

3.3.1|ocroBHBIMEU MeTOmamu Data Mining asst oGHapyKeHUs B JaHHBIX paHee HEM3BECTHBIX, TPAKTHUECKHU MMOJIE3HBIX U

JAOCTYIHBIX I/IHTepHpeTaHI/Iﬁ 3HaHI/II71; MIpOorpaMMHBIMHU HHCTPYMEHTaAMHU pa6OTLI ¢ OOJIBIIUMU JJaHHBIMU.

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBanue pa3znesioB u TeM /Buj 3ansatus/ | Cemectp / | YacoB | Kommerten- | Jlutepatypa ®opma
3aHATHS Kvbc IHH KOHTDOJS
Pa3nes 1. Anaym3 60JIbIINX JAHHBIX.
OcHOBHbIE TEPMHHBI M ONpeeeHus.

11 Amnanuz 601pmuX JaHHBIX. OCHOBHBIC TEPMUHBI U 5 0
onpenencHus. /Tema/

1.2 TepmuHs! U onpeaencHus. [Ipu3Haku OOJIBIIAX 5 2 OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTpoJsbHbBIC
JaHHbIX. ICTOUHUKY OOJIBIINX JAHHBIX. OIIK-2.2-Y J3.2 BOIIPOCHI,
Xapaxrepuctukal VVV («00beM», «CKOPOCTBY, OIIK-2.2-B 31 9K3aMeH
«MHOroobpasue»). /JIex/

1.3 Wcrouynuku Oonpinnx aanubix. /Cp/ 5 6 OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTpoJsibHbBIC

OIIK-2.2-Y J3.2 BOIIPOCHI,
OIIK-2.2-B 31 9K3aMeH
Pa3nen 2. O630p MeTOa0B aHATU3A 0OJIbIIHX
JTAHHBIX.
21 00630p METOIOB aHaIM3a OOJIBIINX JAHHBIX. 5 0
Tema

2.2 CmMelieHne ¥ UHTETparys JaHHbIX. 5 2 OIIK-2.2-3 J1.1 Konrtponbusie
Kpayncopcunr. MammaHoe o6yueHue. OIlK-2.2-Y | JI1.4J12.1J13.1 BOTIPOCHI,
HckyccTBeHHBIE HEUPOHHBIE CETH. OIIK-2.2-B JI3.2 JK3aMeH
PacnioznaBanme o6pazos. [IpocTpancTBeHHbII 21

2.3 HckyccrBennsle Heiiponnsle cetn. /Cp/ 5 6 OIIK-2.2-3 J1.1 Konrtponbusie

OIlK-2.2-Y | JI1.4J12.1J13.1 BOTIPOCHI,
OIlK-2.2-B JI3.2 JK3aMeH
Pa3nea 3. O630p MeT010B aHATH3A 00JIBLIINX
AaHHbIX Kiaacca Data Mining.

31 00630p MeTOAOB aHaNM3a OOJIBIINUX JAHHBIX 5 0
kiacca Data Mining. /Tema/

3.2 Metoap! kiaccu(pUKaIiK, MOACTUPOBAHUS U 5 2 OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTpoJsibHbBIE
MIPOTHO3UPOBAHMs, TEHETHYECKUE AJITOPUTMBI, OIIK-2.2-Y JI3.2 BOIIPOCHI,
SBOJIIOLIMOHHOE TPOrPaMMUPOBAHUE, HEYETKAs OIIK-2.2-B 21 JK3aMeEH
JIOTHKA, CTATUCTHYECKUE MeTObI. /JIex/

3.3 Bazbl naHHBIX HOBOW apXuTeKTyphl. /Cp/ 5 6 OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTposbHEIE

OIIK-2.2-Y JI3.2 BOIIPOCHI,
OIIK-2.2-B 3K3aMeH
Paznen 4. O630p TexHoJs10rnii 00padoTKH
00JILIIMX TAHHBIX.

4.1 00630p TexHONOTHI 00PabOTKH OOIBIINX JAHHBIX. 5 0
/Tema/

4.2 IIporpammHo-anmnaparHbie KOMITIEKCHI. bazbl 5 2 OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTpoisibHbBIE
JTAaHHBIX HOBOW apXUTEKTYpbl. AHAJIUTHUECKHUE OIIK-2.2-Y JI3.2 BOIIPOCHI,
wiatopmel. Crenuann3upoBaHHbIE SI3BIKH OIIK-2.2-B €] 9K3aMeH
nporpaMMmupoBanus. /JIek/

4.3 00630p TexHOJOTHH 00pabOTKH OONBIINX JaHHBIX 5 6 OIIK-2.2-3 | JI1.2J12.1J13.1 | KoHTpoJsibHbBIE
/Cp/ OIlK-2.2-Y 3.2 BOIIPOCHI,

OIIK-2.2-B 9K3aMeH

Paznen 5. Microsoft PowerBl. Haznauenue,
cepa npumenenusi. OCHOBHbBIE
(yHKUMOHAIbHBIE BO3MOKHOCTH.




5.1 Microsoft PowerBl. Hasnauenue, chepa
npuMeHeHus. OCHOBHBIE (YHKIIMOHAIBHEIE
BO3MOXHOCTU. /Tema/

5.2 Cocras u Ha3Hauenue Power Bl Desktop: Power OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTponbHBIE
Query (pemaxrop 3ampocos), PowerPivot (Habopsr OIlK-2.2-Y JI3.2 BOTIPOCHI,

1 MOJIeJIH IaHHBIX), Power View (moacucrema OIIK-2.2-B 21 JK3aMEH
BU3YyAJIN3aLUH U IOCTPOEHHUS OTUETOB). /JIeK/
5.3 Power Query (pemakrop 3anpocoB) /Cp/ OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTponbHbIE
OIlK-2.2-Y JI3.2 BOTIPOCHI,
OIIK-2.2-B 24 9K3aMeH
5.4 Microsoft PowerBI. YcranoBka u HacTpoika. OIIK-2.2-3 | JI1.1J12.1J13.1 Ortuer o
/J1a6/ OIIK-2.2-Y JI3.2 BBIITOJTHEHU T
OIIK-2.2-B 24 Ta00paTOpHOI
paboThl
Pa3nen 6. 3arpyska u npeodpa3oBaHue JaHHbIX
B Microsoft PowerBl.

6.1 3arpy3ka ¥ npeobpaszoBanue qaHHbIX B Microsoft
PowerBl. /Tema/

6.2 ®dopMUpOBaHKUE UCXOIHBIX TAHHBIX. Y IPOICHHE OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTponbHbIC
CTPYKTYpHI JaHHBIX. Bbrunciaenue u usmMeHeHue OIlK-2.2-Y JI3.2 BOIIPOCHI,
THIOB JAHHBIX cTONONOB. OOBEeIUHEHNE OIIK-2.2-B 22 DK3aMeH
HECKOJbKHX Tabnuil B oany. [Ipoduiuposanue
na”HbIX. /JIex/

6.3 TIpopunuposanue naHubix. /Cp/ OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTponbHbIC

OIIK-2.2-Y J3.2 BOIIPOCHI,
OIIK-2.2-B 24 9K3aMeH
6.4 3arpyska manasix B Microsoft PowerBl. /J1a6/ OIIK-2.2-3 | JI1.4J12.1J13.1 Otuer o
OIlK-2.2-Y JI3.2 BBITNIOJTHEHUN
OIIK-2.2-B 24 Tab0opaTOpHOI
paboTHI

6.5 Cosnanue Mojienu naHHbix B Microsoft PowerBl. OIlK-2.2-3 | JI1.4J12.1J13.1 Otuer o

Hacrpoiika cBsizeit Mexay Tabnunamu. /J1a6/ OIlK-2.2-Y JI3.2 BBITIOJIHEHUA
OIlK-2.2-B 24 1a00paTOpHOI
paboTsr
Pasznen 7. Busyaausamus nauubix B Microsoft
PowerBl.
7.1 Busyanmzarus nanuasix B Microsoft PowerBl.
/Tema/

7.2 JloGaBneHue 3JIeMEHTOB BU3yaH3allui B OTYETHI. OIIK-2.2-3 | JI1.4J12.1J13.1 | KontponbHbIe
Br160op 3 pekTHBHON BU3yaTH3allUH. OIlK-2.2-Y JI3.2 BOTIPOCHI,
DopMaTHpOBAaHUE U HACTPOMKA BU3yaIU3aLIU. OIIK-2.2-B 92 9K3aMEH
Pabora ¢ KII0YEeBBIME IOKA3aTEISIMH
s dexruBHOCTH. /JIeK/

7.3 dopmaTHpoBaHKUE U HACTPOWKA BU3yaIU3alUil. OIIK-2.2-3 | JI1.4J12.1J13.1 | KonTtponbHbIe
/Cp/ OIlK-2.2-Y JI3.2 BOTIPOCHI,

OIlK-2.2-B 24 JK3aMeH

7.4 Busyanuzauus nanasix 8 Microsoft PowerBl. OIIK-2.2-3 | JI1.4J12.1J13.1 Otuer o

/J1ab/ OIIK-2.2-Y JI3.2 BBITIOJTHCHAH
OIlK-2.2-B 24 71a00paTOpHOI
paboThl

7.5 Ounprpanus qanabix B8 Microsoft PowerBl. /J1a6/ OIIK-2.2-3 | J11.4J12.1J13.1 Ortuer 0

OIIK-2.2-Y JI3.2 BBITIOJIHEHUN
OIlK-2.2-B 24 71a00paTOpHOI
paboThl
Paznen 8. OcnoBbl a3bika DAX.

8.1 OcHogbsl s13bika DAX. /Tema/

8.2 Brruncnsemslie ctonO1ipl. Beraucsempie TaOIHIbL. OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTponbHbIE
Mepst. 3anpocbl. @opmynbl. Dynkuuu. /Jlex/ OIlK-6.2-Y JI3.2 BOTIPOCHI,

OIIK-6.2-B 33 JK3aMeH

8.3 Dynxkunu /Cp/ OIIK-6.2-3 | JI1.2J12.1J13.1 | KonTponbHble

OIlK-6.2-Y JI3.2 BOTIPOCHI,
OIIK-6.2-B 24 9K3aMeH




8.4 HWcnonp3oBanue s3pika DAX i co3nanus OIIK-6.2-3 | JI1.2J12.1J13.1 Ortuer o

BBIYHCIIIEMBIX TaOuI ¥ cTonouos. /J1a6/ OIIK-6.2-¥Y JI3.2 BBITIOJTHCHUT
OIIK-6.2-B 24 nabopaTtopHOi
paboTs

8.5 Hcnonb3oBanue s3pika DAX 1i1s co3nanust mep. OIIK-6.2-3 | JI1.2J12.1J13.1 Ortuer o
/J1ab/ OIIK-6.2-Y JI3.2 BBITIOJTHEHUH

OIIK-6.2-B 24 nabopaTtopHOi
paboTsl

8.6 3arpy3ka nanuasix B Microsoft PowerBl ¢ OIIK-6.2-3 | JI1.2J12.1J13.1 Oruer o
ucmoJbp3oBanneM s3bika Python. /J1a6/ OIlK-6.2-Y JI3.2 BBINOJTHEHUU

OIIK-6.2-B 24 nabopaTopHO’
padoThI
Pa3nen 9. OcHOBBI NIPOrpaMMHpPOBaHNS HA
sizpike Python. CTpykTypa nporpaMmsl, THIIbI
AAHHBIX.
9.1 OcHOBBI IPOrpaMMHUpOBaHus Ha si3bike Python.
CTpyKTypa nporpaMmsl, TUIIBI JaHHBIX. /Tema/

9.2 TlepemenHbie u TUTIBI HaHHBIX. Onepanuu ¢ OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTpoisbHBIE
yucnamu. Onepaiuu co cTpokamu. Oneparyu ¢ OIlK-6.2-Y JI3.2 BOTIPOCHI,
naramu 1 BpemeHeM. /Jlex/ OIIK-6.2-B 9K3aMeH

9.3 T'enepanus ciydaitneix uncen /Cp/ OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTpoisbHbBIE

OIlK-6.2-Y JI3.2 BOTIPOCHI,
OIIK-6.2-B JK3aMeH
9.4 VYcranoBka u HacTpoiika Python /TIp/ OIlK-6.2-3 | JI1.3J12.1J13.1 Otuer o
OIIK-6.2-Y JI3.2 BBINOJIHEHUU
OIIK-6.2-B MIPaKTUYECKOM
paboThI

9.5 Crpykrypa nporpammel B Python. Turbl gaHHBIX. OIIK-6.2-3 | JI1.3J12.1J13.1 Otyer o

Mp/ OIIK-6.2-Y JI3.2 BBINOJIHEHUU
OIIK-6.2-B MIPaKTHYECKON
paboThI
Pazgen 10. OcHoBBI IPOrpaMMHPOBAHUSA HA
Python. OcxoBHble onepaTopsl. Ipoueaypsl u
(ynkunn. BBoa-BbiBOJ TaHHBIX.
10.1 OcHoBBI TIporpaMmMupoBanus Ha Python.
OcHoBHBbIE onepaTopsl. [Iponeayps! 1 GyHKINH.
BBox-BeiBoj naHHBIX. /Tema/

10.2 YcnoBHble BelpaxeHHs. Onepanuy CpaBHEHHUS. OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTponbHbIE
Jlornuyeckue oneparyu. OnepaTop BETBICHUS. OIIK-6.2-Y JI3.2 BOIIPOCHI,
IIpocTeiimuye UUKIIBI M HUKIBI C HIEPEMEHHBIMH. OIIK-6.2-B 22 JK3aMeH
YerpoiictBo nukios for. @ynkuuu. Obmactu
BUIMMOCTH NIEPEMEHHBIX. /JIex/

10.3 Pabora co cnmckamu /Cp/ OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTponbHbIE

OIIK-6.2-Y J13.2 BOIPOCHI,
OIIK-6.2-B 9K3aMeH
10.4 OcHoBHbIe onepaTopsl Python. Ipoueaypsr u OIlK-6.2-3 | JI1.3J12.1J13.1 Otuer o
(yakunu. Beoa-BeiBoa gaHHbIX. /TIp/ OIIK-6.2-Y JI3.2 BBITIOJIHEHU U
OIIK-6.2-B MPaKTUYECKOU
paboThI
Pa3znen 11. OcHoBbl 6mbmoTexkn Pandas.
Ha3nauenue, cdepa npuMeHeHuUs.

111 OcHoBbl 6ubnmoTexu Pandas. Hasnauenue, chepa
npumeHenus. /Tema/

11.2 Hasnauenwue u cepa npumerenus Pandas. OIlK-6.2-3 | JI1.2J12.1J13.1 | KoHTpousbHbIE
VYcranoBka u HacTpoiika Pandas. O630p 0CHOBHBIX OIIK-6.2-Y JI3.2 BOIIPOCHI,
(bYHKIHOHAIBHBIX BO3MOXKHOCTEH Pandas. OIIK-6.2-B €] 9K3aMeH
/JTex/

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

OIIK-6.2-Y J13.2 BOIIPOCHI,
OIIK-6.2-B 95 9K3aMeH

Pa3nen 12. Ba3zoBbie 00bexThI Pandas u padora
¢ uumu: DataFrame, Series. Buéanorexka
NumPy. Boa-BriBoa B Pandas.




12.1 BasoBsle 00bekTHI Pandas u pabora ¢ HUMK:
DataFrame, Series. bu6imoreka NumPy. Beox-
BbIBOJ B Pandas. /Tema/

12.2 bubnuorexa NumPy, cBa3p NumPy u Pandas. OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTpomnbHBIe
Tuns! naaabx Oudanorexkn NUmPYy. OIIK-6.2-Y JI3.2 BOIIPOCHI,
OCHOBHBIE CTPYKTYPBI JJAHHBIX U UX 3arpy3Ka. OIIK-6.2-B 31 JK3aMEH
Urenue u 3anuch 1aHHbIX. HAEKCHpoOBaHue,
paboTa ¢ HHICKCAMH.

/J1ex/
12.3 Pa6orta ¢ csv-aitnamu /Cp/ OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTponbHbIe
OIIK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 35 3K3aMeH

12.4 BasoBsie 06bekTsl Pandas u pabota ¢ HUMH: OIIK-6.2-3 | JI1.3J12.1J13.1 Ortuer o
DataFrame, Series. Beoa-BsiBo1 aHHbIX B Pandas. OIIK-6.2-Y JI3.2 BBITIOJIHEHUH
Mp/ OIIK-6.2-B HpPaKTUYECKON

padoThI
Pa3nen 13. OcHoBHBIE onepanuu
MaHHITYJIHPOBAaHUs JaHHBIMH B Pandas:
no06aBieHUe, U3MeHeHne, GUIbLTpanus.

13.1 OCHOBHBIC OTIepallii MAHUITYJIUPOBAHHS
naHHbpIMU B Pandas: noGasiieHue, M3MEHEHHE,
¢duneTparus. /Tema/

13.2 Bri6opka gaHHBIX 110 MeTKaM. BbIOOpKa TaHHBIX OIlK-6.2-3 | JI1.2J12.1J13.1 | KoHTposbHbIC
0 UHJIEKCY. BHIOOpKA JaHHBIX MO YCIOBUIO. OIIK-6.2-Y JI3.2 BOIIPOCHI,
JobaBienne qaHHbIX. 3MeHEeHHE TaHHBIX. OIIK-6.2-B 21 SK3aMeH
OunbTpel ¥ puabTparys. /Jlex/

13.3 Omnepanuu loc, iloc /Cp/ OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTpomnsHEIe

OIIK-6.2-Y JI3.2 BOMPOCHI,
OIIK-6.2-B 25 9K3aMeH
134 Onepanuu 106aBiIeHNe, U3MEHEHNE, (PUIIBTPALUs OIIK-6.2-3 | JI1.2J12.1J13.1 Otuyer o
B Pandas. /TIp/ OIIK-6.2-Y JI3.2 BBITIOJTHEHUH
OIIK-6.2-B 35 MPaKTUYECKOU
paboThI
Pa3nen 14. OcHoBHBIE oOnepanuu
MaHHITYJIMPOBAHNs JaHHBIMH B Pandas:
rPyNNHPOBKA U CJIMsSIHHE.

141 OcCHOBHBIE ONEepaliy MaHUITYJINPOBaHUS
naHHeIME B Pandas: rpymnmupoBka u ciusiHuUe.
/Tema/

14.2 Omneparus groupby u paboTa ¢ TpyImoii. OIIK-2.2-3 | JI1.2J12.1J13.1 | KoHTposbHBIC
Arperatnble ¢pyHkuuu. Onepanus merge. OIlK-6.2-3 JI3.2 BOIIPOCHI,
Omneparus join. /JTex/ 31 9K3aMeH

14.3 Oxonnbie GpyHkiuu /Cp/ OIIK-2.2-3 | JI1.2J12.1J13.1 | KoHTposbHBIC

OIIK-6.2-3 JI3.2 BOIIPOCHI,
25 9K3aMeH
14.4 Onepannu TpyNIMPOBKY U CIIASHUS JAHHBIX B OIlK-2.2-B | JI1.2J12.1J13.1 Ortuer o
Pandas. /TTp/ OIIK-6.2-B JI3.2 BBITIOJTHEHU U
25 TIPaKTUIECKON
paboThI
Pazgean 15. IlocTpoenne rpaukoB U uarpamMm
B Pandas.
15.1 TlocTpoenue rpadukos u qurarpamm B Pandas.
/Tema/

15.2 bubmnorexa matplotlib — nasnauenue u cdhepa OIIK-6.2-3 | JI1.2J12.1J13.1 | KouTpossHbIe
npumenenus. Onepauus plot. Ynpasnexne OIIK-6.2-Y J13.2 BOIIPOCHI,
BHEITHUM BUAOM rpadukos. /Jex/ OIlK-6.2-B 21 9K3aMeH

15.3 bubmmorexa matplotlib /Cp/ OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTponbHbIE

OIIK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 26 9K3aMeH
154 Iocrpoenue rpadukos u quarpamm B Pandas. /Ip/ OIIK-6.2-3 | JI1.2J12.1J13.1 Otuer o
OIIK-6.2-Y JI3.2 BBITIOJTHCHUT
OIIK-6.2-B IIPaKTHYECKOH

padoThI




Pa3nen 16. CtaTuctnueckasi 00padorka
AaHHBIX € HCMOJIb30BaHUEeM Oubdanorexu SCiPy.
16.1 IMoctpoenne rpadukoB u aAuarpamm B Pandas. 5 0
/Tema/
16.2 Craructuueckas 00paboTKa JaHHBIX C 5 2 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTponbsHEIC
ucmosb30BanneM onbmorexu SCiPy. /Jlek/ OIlK-6.2-Y JI3.2 BOTIPOCHI,
OIIK-6.2-B € 9K3aMeH
16.3 OcHoBHbIe cTatucTHueckne Gy SCiPy /Cp/ 5 15,3 | OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTpoJsibHBIC
OIIK-6.2-Y J13.2 BOIIPOCHI,
OIIK-6.2-B 37 9K3aMeH
16.4 Craructuueckas 06paboTka maHHBIX B Pandas ¢ 5 2 OIlK-6.2-3 | JI1.2J12.1J13.1 Otuert o
ucnoss3oBaneM oubnunorexu SCiPy. /Ilp/ OIIK-6.2-Y JI3.2 BBIITOJTHEHU T
OIIK-6.2-B 35 MPAKTHIECKON
paboThl
Pa3znen 17. IIpome:xyTouHast aTTecTalUsl
17.1 IToaroroBka K 3K3aMeHy, HHAsl KOHTaKTHAs 5 0
pabota /Tema/
17.2 IIpuem >x3amena /MKP/ 5 0,35 | OIIK-2.2-3 (JI1.1J11.2J11.3 Ok3aMeH
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 Koucyneranus /Kuc/ 5 2 OIlK-2.2-3 |JI1.1 J11.2 JI1.3 DKk3aMeH
OIIK-2.2-Y | JI1.4J12.1J13.1
OIIK-2.2-B JI3.2
OIIK-6.2-3
OIIK-6.2-Y
OIIK-6.2-B
17.4 TToxroToBka K 3k3aMeHy /JKk3aMeH/ 5 44,35 | OIIK-2.2-3 [JI1.1 J11.2 J11.3 DK3aMeH
OIIK-2.2-Y | JI1.4J12.1J13.1
OIIK-2.2-B JI3.2
OIIK-6.2-3
OIIK-6.2-Y
OIIK-6.2-B

5. OHEHOYHBIE MATEPHAJIbI 10 JUCIIUIIJIMHE (MOYJIIO)

O1eHOYHBIE CPEACTBA N0 JUCHUIUINHE "AHaanu3 OOIBIINX JaHHBIX" IPEJCTABICHbI B IPHIOKEHUU K paboueil mporpaMme
JUCHUIIIMHBL

6. YHAEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOLY JIS)

6.1. Pexomenayemas agutepatypa

6.1.1. OcHoBHast TMTEpPaTypa

No ABTOPBI, COCTaBUTEIN 3armaBue WsnarenscrBo, | Konmuecrso/
roJ Hazanue ObC
JI1.1 |Boponosa JI. 1., Big Data. MeTos! 1 CpeIcTBa aHATU3a : yaeOHOe mocobue Mockaa: 2227-8397,
Boponos B. U. MOCKOBCKHIA http://www.ipr
TEeXHUIECKHH bookshop.ru/6
YHUBEPCHUTET 1463.html
CBSI3H U
nH)OPMATHKH,
2016, 33 c.
JI1.2  |Maxkkuniu Yac, Python 1 aHanm3 naHHBIX Caparos: 978-5-4488-
CnuHkHHaA A. IIpodobpazoan [0046-7,
ne, 2019, 482 c. |http://www.ipr

bookshop.ru/8

8752.html




Ne ABTODBI, COCTABHTEITH 3arnaBue U3znatenbctBo, | KommuectBo/
roj Ha3BaHue ObC
JI1.3 |Cesepenc Y. BBaezenne B mporpamMupoBanue Ha Python Mockga: https://e.lanbo
HNHTVYMUT, 2016, |ok.com/book/1
231c. 00703
JI1.4 [Makmanos A. B., Bonbue nannsle. Big Data CaHkr- 978-5-8114-
XKypasnes A. E., IetepOypr: 6810-2,
Toasikaps JI. H. Jlans, 2021, 188 |https://e.lanbo
C. ok.com/book/1
65835
6.1.2. JlononHuTeIbHAS IUTEPATYpPa
Ne ABTODBI, COCTaBUTENHN 3arnaBue UsnarensctBo, | Kommuectso/
rojJ nazBanue DbC
JI2.1 |Pamuenxo U. A., TexHonornu U nHppactpykrypa Big Data : yaeOHoe nocobue  |CaHkT- https://e.lanbo
Huxonaes . H. IetepOypr: ok.com/book/1
HUY UTMO, 36430
2018, 52 c.
6.1.3. MeTroanueckue pa3paboTku
Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsparensctBo, | Kommuectso/
roJ HaszBaHue DbC
JI3.1 |Koo63apenko /1. H., YueOHoe mocobue TUCUUIUINHBI « AHAIH3 OOJBIINX AaHHBIX»  |Maxaukana: https://e.lanbo
Mycradaes A. T., JUTSL HATIpaBJIeHust ToAroToBKH 38.03.05 JAT'YHX, 2019, |ok.com/book/2
Ko63apenxo /1. H. «buznec-unpopmaTrka, mpoduib « INEKTPOHHBIH Ou3HEC) 107 c. 46542
JI3.2 |Kangsiposa, H. O., CraTrcTHYeCKHi aHan3 OOIBIINX JaHHEIX: MOAX0 Ha ocHOoBe |CaHKT- 978-5-7422-
[MaBnoga, JI. B. MaIllMH OTIOPHBIX BEKTOPOB : yueOHOE mocodue IetepOypr: 7813-9,
Cankr- https://www.ip
IerepOyprekuii  |rbookshop.ru/
nonurexaundeck  |128651.html
Uil yHUBEpCUTET
Ilerpa Benukoro,
2022, 60 c.
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UHTepHeT"
31 |OnexrpoHHO-6MOMHMOTEYHAs cucTeMa «IPRbooks»
D2 |3nekrpoHHO-OHOIHOTEUHAs crcTeMa «JIaHb)»
933 |dnexrponnas Gubmmorexa FOPAWUT
34  |OtkpsiTOoE MeTonudeckoe nocobue no Power Bl
35 |Hoxymenrauus Pandas
26 |Hoxymentanus matplotlib
37 |Hoxymenranus SciPy

6.3 Ilepeuens nporpaMmMHoro obecrnevyeHusi U HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb TNIEH3HOHHOTO M CBOOOHO PACTIPOCTPAHSIEMOr0 MPOrPAMMHOI0 o0ecnedeHHsl, B TOM YHCJIe 0Te4eCTBEHHOI 0

NMPOM3BOJICTBA
HaumenoBanne Onucanne

Python Csob6oxnoe 1O

PyCharm Ceoboanoe 10

Far Manager 3 Cobognoe I10

OmneparonHas cuctemMa Windows Kommepueckas TuneH3us

6.3.2 IlepeyeHb HH(POPMALHUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 [Cucrema Koncynsrantllitoc http://www.consultant.ru




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOAY JIST)

254  y4eOHO-aIMHUHHUCTPATHBHBINA KOpyc . YueOHas aynuropus kadeapsl ACY i npoBeACHUS 3aHSATHH JICKIIHOHHOTO
1 TUIA, TPYIIOBBIX ¥ MHAMBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOU aTTecTaunu 64 mecra, 1
npoekTop, 1 9kpaH, | KOMOBIOTEp, CHENHATH3UPOBAaHHAsI MeOeNIb, MapKepHast 0CKa
2 127 y4eOHO-aIMUHUCTPATHBHBIA KOpIyC. YueOHas ayAuTOpHs Ui MPOBEACHUS MPAKTHYECKUX 3aHATHH, J1a00paTOPHBIX
pabdor 25 TIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3Y, HDD 500Gh

8. METOAUYECKHUE MATEPHWAJIbBI IO JTUCHHUIIJIMHE (MOZYJIIO)

Metoanveckue yKa3aHusl [0 OCBOCHHUIO TUCIMILIMHBI " AHAJIN3 OONBIIMX JaHHBIX " TIPECTABIICHBI B IPHJIOXKEHUH K paboueit

nporpaMme JUCHUIIINHBL

noAnnCAHO
3ABEAYIOLLMM
KA®E/PbI

NOANUCAHO
3ABEAYIOLLUMM
BbIMYCKAIOLLIEN
KA®E[PbI

NOAMVCAHO
MPOPEKTOPOM O YP

[IOKYMEHT MOAMWUCAH 3JTIEKTPOHHOI NOANUCHIO

®reoy BO "PrPTY", PIPTY, Xononos Cepreit
MBaHoBuY, 3aBeaytowmii kaceapoi ACY

®reoy BO "PrPTY", PIPTY, Xononos Ceprei
MBaHoBWY, 3aBeaytowmin kaceapoi ACY

®reoy BO "PrPTY", PIPTY, Kopsuko Anekcein
BsiuecnaBoBuy, MpopekTop no y4e6Hoi paboTte

Onepatop 340 000 "KomnaHus "TeH3op"
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