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Pacnpenenemle YacoB JUCHUILIMHBI IO ceMecTpaM

Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Uroro
Henens 16
Bun 3ansaTuit i PII v PIl
Jlexuu 32 32 32 32
JlabopatopHbie 16 16 16 16
ITpakTHyeckue 16 16 16 16
MNuas xoHTaKTHASA 0,35 10,35 0,35 10,35
pabora
KoncynbTrpoBanue 2 2 2 2
nepes1 9K3aMEeHOM H
MPAKTUKOMN
Hroro ayn. 66,35 | 66,35 | 66,35 | 66,35
KonraktHas pabota | 66,35 | 66,35 | 66,35 | 66,35
Cawm. pabora 105,3 | 105,3 | 105,3 | 105,3
Yacbl Ha KOHTPOJIb 44,35 | 44,35 | 44,35 | 44,35
HUrtoro 216 216 216 216

r. Psa3ann
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COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO TIIaHa!
09.03.02 Mu(opMalMOHHBIE CUCTEMBI U TEXHOJIOTHH

YTBEP>KICHHOTO YYEHBIM cOBETOM By3a OT 28.02.2025 mpotokom Ne .

PaGouas nporpamma otoOpeHa Ha 3aceJjaHuu Kadeapsl
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Buzuposanue PII/] 115 ucnonnenusi B ouepefHOM y4eOHOM roay

Pabouvas 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

PaGouvas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa s
ucnoiaHerus B 2027-2028 yueOHOM roay Ha 3aceqaHuH Kadeapsl
ABTOMATH3UPOBAHHBIX CHCTEM YNPaBJIeHUs

[Iporokomor 2027 1. Ne

3aB. kadenpoit

Busuposanue PII/] 1151 ucnosiHeHUs B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma repecMoTpeHa, 00CykIeHa U 0100peHa It
ucnosHeHus B 2028-2029 yueObHOM roay Ha 3acenaHuu Kadeapb

ABTOMaTH3MPOBAHHBIX CHCTEM yNPaBJIeHUS

IMporokom or 2028 . Ne

3aB. kadenpoit

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

Pabouast nporpamMma 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 TUIIOBBIX 3aJa4 B cepe aHanu3a, TpaHchopMaluy U NpeACTaBICHUs
Pe3ysIbTaTOB 00PabOTKH CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX JAHHBIX OTPOMHBIX 00BEMOB U 3HAYUTEIBHOTO
MHOT000pa3us ¢ IPIMEHEHHUSI TOPU30HTAIBHO MACIITa0HPyEeMBIX 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 TTOJIC3HBIX U
JIOCTYIHBIX HHTEPIIPETANiA 3HAHNH;

1.5 | - u3yueHne METOJIOB CMEILIICHUSI M UHTETPAIH JaHHBIX, IPOCTPAHCTBEHHOTO aHAIN3a, BU3YAIN3al[H aHATUTUYECKUX
JTaHHBIX;

16]- HU3y4UCHUEC MPOTPaMMHBIX CPEACTB OM3HeC-aHaIu3a JAHHBIX

1.7 | - noxy4eHue HABBIKOB BBITIOJHEHHSI OTIepalnii U3BIeueHHs, TipeoOpa3zoBanusi, 3arpy3ku (ETL) mis 06paboTku 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€JIEKOMMYHHUKAIIUN

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 (MOIYJIM) H PAKTHKH, IJIsi KOTOPBIX OCBOEHHUE TAHHOI JUCHHILTHHBI (MOIYJIs1) HEOGX0TUMO KaK
npeanecTByIonee:

2.2.1 | UarennextyanbHble HHOOPMAIIMOHHBIE CHCTEMBI ¥ 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 IPOM3BOACTBA, H MCII0JIL30BATh UX NIPU pelleHus 32124 NpodeccHoHAIbHOM 1eATeIbHOCTH;

OIIK-2.2. Ucnoab3yeT NpH pelieHUH 3a1a4 nNpogecCHOHATBHOM 1eTeJIbHOCTH COBpeMeHHble HHGOpPMAallHOHHbIE
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 MPOTrPaMMbl, IPUTOTHBIE [JIsI MPAKTUYECKOT0 MPUMEHEeHHs B 00J1aCTH
HH(OPMALIMOHHBIX CHCTEM U TeXHOJIOTHH;

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 ocBoeHMsI TUCHUILINHBI (MOYJs1) 00y4yalommiics 10/15KeH

3.1

3HaTh:

3.11

COBPEMECHHBIC I/IH(l)OpMaL[I/IOHHLIe TEXHOJIOTHUH U IPOrpaMMHBIC CPEJICTBA B 00J1acTH aHAIU3a U O6p2160TKI/I OOJIBIIIUX
JAaHHBIX, B TOM YUCJIC OTCUYCCTBCHHOI'O NPOMU3BOJACTBA; OCHOBHLIC Tp€6OBaHI/ISI 1 10AXO0AbI K MOCTPOCHUIO IPOTPAMMHOTO
obOecrieueHHs aHaJIi3a OOIBIIHX JAaHHBIX.

3.2

YmMmernb:
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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:

331

OCHOBHBIMH METOJaMHU Data Mlnlng JUIA 06Hapy>1<el—m;{ B JaHHBIX paHCC HEU3BECTHBIX, IIPAKTUYICCKHU ITOJIE3HBIX N
JAOCTYIIHBIX I/IHTepHpeTaHI/Iﬁ 3HaHI/II71; MMporpaMMHBIMH UHCTPYMEHTaAMHU pa60T1>1 ¢ OOJIBIITUMU JAHHBIMMU.

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 601b1mINX AaHHBIX. OCHOBHbBIE
TePMHHBI H OTIpe/ieeHus.

11 Amnanu3 00nbIInX JaHHBIX. OCHOBHBIC TEPMHUHBI U 5 0
onpenenenus. /Tema/

1.2 Tepmuns! u onpeneneHus. [Ipu3Haku OONBIIMX 5 2 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/ 5 6 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/ 5 0

2.2 CmMenleHye ¥ UHTerpanys AaHHbIX. KpayacopcuHr. 5 2 OIIK-2.2-3 J1.1 KonrponbHbie
Mammnnaoe o0yuenue. FickyccTBeHHbIC OIlK-2.2-Y | JI1.4J12.1J13.1 BOTIPOCHI,
HelipoHHbIC ceTH. Pacnio3HaBaHue 00pa3oB. OIlK-2.2-B JI3.2 9K3aMeH
IIpoctpancTBeHHbIH aHamU3. /JIek/ 31

2.3 HUckyccrBennble HeliponHsble cetn. /Cp/ 5 6 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 5 0
Data Mining. /Tema/

3.2 Mertonp! knaccu(puKay, MOAEIUPOBAHUS U 5 2 OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTponbHBIE
TIPOTHO3UPOBAHMSI, FEHETUYECKHE AJITOPUTMBI, OIlK-2.2-Y JI3.2 BOIIPOCHI,
3BOJIIOLIMOHHOE TPOrpaMMHUPOBAHUE, HEUETKAst OIIK-2.2-B €] 3K3aMeH
JIOTHKA, CTATUCTUYECKHE MeTOIbI. /JIek/

3.3 Bazbl naHHBIX HOBOW apXuTeKTyphl. /Cp/ 5 6 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 5 0
nanabix. /Tema/

4.2 IIporpamMMHo-arnmapaTHble KOMIUIEKChI. ba3bl 5 2 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 5 6 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
npuMeHeHus. OCHOBHBIE (DYHKIIMOHAIBHEIE
Bo3MOKHOCTH. /Tema/

5.2 Cocras u nasanauennie Power Bl Desktop: Power OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTposibHBIC
Query (pemakrop 3ampocos), 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/ OIlK-2.2-3 | JI1.1J12.1J13.1 | KoHTpoJsibHBIC
OIIK-2.2-Y J13.2 BOIIPOCHL,
OIIK-2.2-B 24 9K3aMeH
54 Microsoft PowerBI. YcranoBka u HacTpoiika. /J1a6/ OIIK-2.2-3 | JI1.1J12.1J13.1 Otyer o
OIlK-2.2-Y J13.2 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
PowerBI. /Tema/

6.2 ®dopMUpOBaHHE HCXOIHBIX JIaHHBIX. YIIPOIICHHE OIIK-2.2-3 | J11.4J12.1J13.1 | KoHTposibHBIC
CTPYKTYpbI JaHHBIX. Brrancienne n n3mMeHeHne OIlK-2.2-Y JI3.2 BOIIPOCHI,
TUIOB JAHHBIX cTONOLOB. O0BeIUHEHUE OIIK-2.2-B 22 SK3aMeH
HECKOJIbKUX Ta0iuI B oqHy. [IpodunupoBanne
naHHbIX. /JIex/

6.3 IIpodpunupoBanue naHubix. /Cp/ OIIK-2.2-3 | J11.4J12.1J13.1 | KoHnTposbHbIE

OIlK-2.2-Y JI3.2 BOIIPOCHI,
OIIK-2.2-B 24 9K3aMeH
6.4 3arpyska nanubix B Microsoft PowerBl. /J1a6/ OIIK-2.2-3 | JI1.4J12.1J13.1 Otyer o
OIIK-2.2-Y JI3.2 BBITIOJIHEHUH
OIIK-2.2-B 24 nabopaTopHOi
paboThI

6.5 Co3znanne Mozenu naHHbeix B Microsoft PowerBl. OIlK-2.2-3 | J11.4J712.1J13.1 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
PowerBlI. /Tema/

7.2 JlobGaBneHue 3J1eMEHTOB BU3yalu3aluH B OTYETHL. OIlK-2.2-3 | JI1.4J12.1J13.1 | KoHnrposbHbIe
Bri60p ¢ dexTrBHON BU3yaTH3aIHH. OIIK-2.2-Y JI3.2 BOIIPOCHI,
dopmMaTHpOBaHUE U HACTPOMKA BU3yaTU3aLMH. OIIK-2.2-B 92 9K3aMeH
Pabora ¢ KII0YeBEIME TOKA3aTEISIMH
a¢dexTuBHOCTH. /JIeK/

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

OIlK-2.2-B 24 9K3aMeH

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

OIlK-2.2-Y J13.2 BBITIOJTHCHU T
OIlK-2.2-B 24 nabopaTtopHOi
paboThI

7.5 Ounbrpanus nanasix B8 Microsoft PowerBl. /J1a6/ OIIK-2.2-3 | JI1.4J12.1J13.1 Ortyer o

OIIK-2.2-Y JI3.2 BBITIOJTHCHUHT
OIlK-2.2-B 24 nabopaTtopHOi
paboThI
Paznen 8. OcHoBsl s3bika DAX.

8.1 OcHossl s13pika DAX. /Tema/

8.2 Brrunciisiembie cTonO1bl. BeraucisieMble Ta0IUIIBI. OI1K-6.2-3 | JI1.2J12.1J13.1 | KoHTposibHBIC
Mepsr. 3anpockl. @opmyiiel. Dynkuuu. /JIex/ OIlK-6.2-Y JI3.2 BOIIPOCHI,

OIIK-6.2-B 23 9K3aMeH




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

8.4 Hcnons3oBanue s3p1ka DAX 1muist co3nanus OIIK-6.2-3 | JI1.2J12.1J13.1 Otyer o

BBIYHCIIIEMBIX TaOmuI 1 cTonounoB. /J1ad/ OIIK-6.2-Y JI3.2 BBITIOJTHCHUHT
OIIK-6.2-B D4 nabopaTtopHOi
paboThI

8.5 Hcnons3oBanue si3pika DAX 1miist co3nanust OIIK-6.2-3 | JI1.2J12.1J13.1 Otyer o
Mmep. /J1a6/ OIlK-6.2-Y JI3.2 BBITTOJTHCHUN

OIIK-6.2-B 24 nabopaTopHOi
paboThI

8.6 3arpyska manusix B Microsoft PowerBl ¢ OIIK-6.2-3 | JI1.2J12.1J13.1 Ortyer o
HCIoab30BanueM s36ika Python. /J1a6/ OIlK-6.2-Y JI3.2 BBITTOJTHCHUN

OIIK-6.2-B 24 nabopaTtopHOi
paboThI
Pa3znen 9. OcHOBBI IPOrpaMMHUPOBAHUSI HA
si3bike Python. CTpykTypa nporpamMmmsl, THIIbI
JTaHHBIX.
9.1 OCHOBBI IPOrpaMMHUPOBaHKS Ha s3bIKe Python.
CrpyKTypa IporpaMMsbl, TUIIb! JaHHBIX. /Tema/

9.2 [lepemeHHBIC ¥ TUIIBI TaHHBIX. Oneparyu ¢ OIlK-6.2-3 | JI1.3J12.1J13.1 | KoHTposibHBIC
yuciaamu. Onepanuu co ctpokamu. Onepanuu ¢ OIlK-6.2-Y JI3.2 BOIIPOCHI,
nataMu v BpeMmeHeM. /JIex/ OIIK-6.2-B SK3aMeH

9.3 I'eneparus ciydaitaeix uncen /Cp/ 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/ 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 nporpammb B Python. Tumsr OIlK-6.2-3 | JI1.3J12.1J13.1 Otuer o

naHHbIx. /TIp/ OIIK-6.2-Y J13.2 BBITTOJTHEHU U
OIIK-6.2-B MPaKTUYECKOM
paboThI
Pazgen 10. OcHOBBI NPOrpaMMHPOBAHUS HA
Python. OcxoBHbie onepatopsl. [Ipouenypsl u
¢ynkuun. BBoa-BbiBOJ JaHHBIX.
10.1 OcHoBBI iporpaMmMupoBanmst Ha Python.
OcHoBHBIE oniepaTopsl. [Ipoueaypbl U GYHKITUH.
BBox-BeBO HaHHBIX. /Tema/

10.2 YcnoBHble BelpakeHus. Oniepaliuyl CpaBHEHHS. OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTponbHBIE
Jlornueckue oneparyu. OnepaTop BETBICHUS. OIIK-6.2-Y JI3.2 BOIIPOCHI,
IIpocreiimue NUKIBI U HUKIIBL C IEPEMEHHBIMH. OIIK-6.2-B 32 9K3aMeH
VYerpoiictBo nuknos for. @ynkimu. Odnactu
BUIUMOCTH NepeMEHHBIX. /JIeK/

10.3 Pabora co criuckamu /Cp/ OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTponbHBIE

OIIK-6.2-Y JI3.2 BOTIPOCHI,
OIIK-6.2-B 9K3aMeH
10.4 OcHuosHble orneparops! Python. Ipouenypst n OIIK-6.2-3 | JI1.3J12.1J13.1 Otuer o
(ynkuun. Beoa-BeiBoa nanusix. /TIp/ OIIK-6.2-Y JI3.2 BBINTOJTHEHUH
OIIK-6.2-B MPaKTUUECKOU
paboThI
Pa3gen 11. OcHoBbl oubmoTexu Pandas.
Haznavenne, cepa npumeHnenns.

111 OcHoBel 6uOnuorexu Pandas. Haznauenue, chepa
npumeHeHus. /Tema/

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

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

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




Pasznen 12. Basosbie 00bexThl Pandas u padora
¢ uumu: DataFrame, Series. Buéanoreka
NumPy. Boa-BeiBog B Pandas.

121 basoBbie 00bekThl Pandas u pabora ¢ HUMH:
DataFrame, Series. bubnmorexka NumPy. Beoa-
BeBOA B Pandas. /Tema/

12.2 bubnuorexka NumPy, csi3s NumPy u Pandas. OI1K-6.2-3 | JI1.2J12.1J13.1 | KonTposbHbIC
Tunst qanaex oubaroTexku NUmMPy. OIIK-6.2-Y JI3.2 BOIIPOCHI,
OCHOBHBIE CTPYKTYPBI IJaHHBIX U UX 3arpy3Ka. OIIK-6.2-B 31 3K3aMEH
Urenue u 3anuch JaHHbIX. HAEKCHpOBaHUeE,
paboTa ¢ HH/IEKCaMH.

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

124 BasoBbie 00bekTHI Pandas u pabora ¢ HUMH: OIlK-6.2-3 | JI1.3J12.1J13.1 Otuer o0
DataFrame, Series. BBox-BbIBOJ| JaHHBIX B OIIK-6.2-V JI3.2 BBINIOJIHEHUN
Pandas. /TTp/ OIIK-6.2-B HPaKTHYECKOH

paboThI
Pazgen 13. OcHoBHBIC Onepanuu
MaHHIYJHPOBaHHs JaHHBIMHU B Pandas:
nao0aBJieHUe, H3MeHeHHUe, puabTpanms.

13.1 OCHOBHBIE OTIEpallMi MaHHUITYJIUPOBAHUS JaAHHBIMU
B Pandas: noGasnenue, u3MeHEHHUE,
¢unbTpanys. /Tema/

13.2 Bri6opka 1aHHBIX 110 MeTKaM. BbIOOpKa JaHHBIX MO OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHnTpomnbHble
HHJIEKCY. BBIOOpKA JAHHBIX O YCIIOBHIO. OIlK-6.2-Y JI3.2 BOIIPOCHI,
JlobGaBneHre qaHHBIX. VI3MeHEeHHE TaHHBIX. OIIK-6.2-B 21 9K3aMeH
OunbTpsl ¥ punbTpanus. /Jlex/

13.3 Onepanuu loc, iloc /Cp/ OIlK-6.2-3 | JI1.2J12.1J13.1 | KoHTposbHbIC

OIlK-6.2-Y JI3.2 BOTIPOCHI,
OIIK-6.2-B 25 9K3aMeH
13.4 Onepanuu no0aBieHue, 3MeHEeHHEe, GUIbTpalMs B OIIK-6.2-3 | JI1.2J12.1J13.1 Ortuer o
Pandas. /TTp/ OIIK-6.2-Y JI3.2 BBIITOJTHEHHU
OIIK-6.2-B 35 MIPaKTUYECKOU
paboTbI
Pazgen 14. OcHoBHBIC Onepanuu
MaHHMYJHPOBaHUs JaHHBIMU B Pandas:
TPYNNHUPOBKA U CJIMSIHHUE.

14.1 OCHOBHBIE OIlEpaIMy MaHUITYIUPOBAHUS JAHHBIMU
B Pandas: rpynmupoeka u ciusiaue. /Tema/

14.2 Omnepanust groupby u pabora ¢ rpymmoii. OIIK-2.2-3 | JI1.2J12.1J13.1 | KonTponbHble
Arperatnbie Qynkimu. Oneparus merge. OIIK-6.2-3 JI3.2 BOIIPOCHI,
Omneparus join. /Jlex/ 21 9K3aMeH

14.3 Oxonuble GpyHkuuu /Cp/ OIIK-2.2-3 | JI1.2J12.1J13.1 | KoHTponbHBIE

OIIK-6.2-3 JI3.2 BOTIPOCHI,
35 9K3aMeH
14.4 Omnepanuu rpyninupoBKY U CIUSHUS JaHHBIX B OIIK-2.2-B | JI1.2J12.1J13.1 Otuer o
Pandas. /TIp/ OIIK-6.2-B JI3.2 BBITIOJTHCHUH
35 MPaKTHYECKOI
paboThI
Paznen 15. IlocTpoenue rpadgpukoB U 1uarpaMmm
B Pandas.

15.1 IMoctpoenue rpadukoB U JuarpaMm B
Pandas. /Tema/

15.2 bubmmorexa matplotlib — nasnauenue u cdhepa OIIK-6.2-3 | JI1.2J12.1J13.1 | KouTpomnbHbie
npumenenust. Omepanus plot. Yipasienue OIlK-6.2-Y JI3.2 BOIIPOCHI,
BHEIIIHUM BUIOM rpadukoB. /Jlex/ OIIK-6.2-B 21 9K3aMeH

15.3 bubnuorexa matplotlib /Cp/ OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTponbHBIE

OIIK-6.2-Y JI3.2 BOIIPOCHL,
OIIK-6.2-B 26 9K3aMEH




15.4 IMToctpoenue rpadukos u auarpamm B Pandas. /IIp/ 2 OIIK-6.2-3 | JI1.2J12.1J13.1 Otuer o
OIIK-6.2-Y JI3.2 BBIITOJTHEHU U
OIlK-6.2-B MPaKTUIECKOM
paboThI
Paznen 16. CtaTuctuueckasi 00padoTKa JaHHBIX
¢ HCIO0JIb30BanueM GubanoTexku SCiPy.
16.1 IToctpoenue rpaduKoB U AUArpaMM B 0
Pandas. /Tema/
16.2 Craructuueckas 00padoTKa JaHHBIX C 2 OIIK-6.2-3 | JI1.2J12.1J13.1 | KouTponbHbIe
Ucmons30BanueM oubanoreku SCiPy. /Jlex/ OIIK-6.2-Y JI3.2 BOITPOCHI,
OIIK-6.2-B 31 JK3aMeH
16.3 OcHoBHBIE cTatucTHueckue Gpyukmuu SCiPy /Cp/ 15,3 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTposibHBIC
OIIK-6.2-Y J13.2 BOIIPOCHIL,
OIIK-6.2-B 37 9K3aMeH
16.4 Craructudeckas 00paboTka qaHHBEIX B Pandas ¢ 2 OIIK-6.2-3 | JI1.2J12.1J13.1 Otuer o
ucmosb3oBanueM oubnmmorexku SCiPy. /TIp/ OIIK-6.2-Y JI3.2 BBIITOJTHCHU T
OIlK-6.2-B 25 MPAaKTUIECKOM
paboThI
Paznen 17. [Ipome:xyTouHast aTTecTalUsA
17.1 [ToaroroBka k SK3aMeHy, HHAST KOHTaKTHAsI 0
pabora /Tema/
17.2 IMpuem sx3amena /MKP/ 0,35 | OIIK-2.2-3 JI1.1J11.2 OK3aMeH
OIIK-2.2-Y J1.3
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 OIlK-2.2-3 J1.1J11.2 OK3aMeH
OIIK-2.2-Y J1.3
OIIK-2.2-B | JI1.4J12.1J13.1
OIIK-6.2-3 J3.2
OIIK-6.2-Y
OIIK-6.2-B
17.4 IMoaroroBka K 3k3aMeHy /Ik3aMeH/ 44,35 | OIIK-2.2-3 JI1.1 J11.2 DK3aMeH
OIlK-2.2-Y J1.3
OIIK-2.2-B | JI1.4J12.1J13.1
OIIK-6.2-3 J13.2
OIIK-6.2-Y
OIIK-6.2-B

5. OHEHOYHBIE MATEPHAJIBI 1O JUCHTUIIJIMHE (MOY JI1O)

OreHOUHBIE CPENICTBA O AUCLUIIINHE "AHamu3 OONMbIINX JaHHBIX" MPENICTaBIeHbI B IPUIOKEHHH K pabodeli mporpamme
JUCLUTUINHBI

6. YYHEBHO-METOANYECKOE I THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. PexoMeHyemMas iuTepatrypa

6.1.1. OcHoBHast 1UTEpPaTypa

Ne ABTOPBI, COCTaBUTEIN 3ariaBue WsnparenscrBo, | KommuecTBo/
rof HaszBanue DbC
JI1.1 | Boponosa JI. 1., Big Data. MeTos! 1 cpe/icTBa aHau3a : yueOHoe mocobue Mockaa: 2227-8397,
Boponos B. U. MoOCKOBCKHIH http://www.ipr
TEXHUYECKHUI bookshop.ru/6
YHUBEPCHUTET 1463.html
CBSI3H U
UHPOPMATHUKH,
2016, 33 c.




Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | Konuuectso/
rof Ha3BaHue ObC
JI1.2 | Makkuniu Yac, Python u aHanmu3 naHHBIX Caparos: 978-5-4488-
CrnvHkuHA A. ITpododpazosan | 0046-7,
ue, 2019, 482 c. | http://www.ipr
bookshop.ru/8
8752.html
JI1.3 | CeBepenc Y. Baezenue B mporpamMmupoBanue Ha Python Mockga: https://e.lanbo
UHTVYUT, ok.com/book/1
2016, 231 c. 00703
JI1.4 | MakmaHoB A. B., Bonsmne nannele. Big Data CaHkt- 978-5-8114-
XKypasnes A. E., ITerepOypr: 6810-2,
Toraasikaps JI. H. Jlans, 2021, 188 | https://e.lanbo
c. ok.com/book/1
65835
6.1.2. JlononHUTeILHAS JTUTEpPaTypa
Ne ABTOPEBI, COCTaBUTETN 3arnaBue UsnarenscrBo, | Konmuectso/
rox nHasBanue DbC
JI2.1 |Pamuenxo U. A., Texnonoruu u uHppacTpykrypa Big Data : yuebroe mocobue CaHkT- https://e.lanbo
Huxomnaes 1. H. IetepOypr: ok.com/book/1
HUY UTMO, 36430
2018, 52 c.
6.1.3. MeTtoguueckue pa3padoTKu
Ne ABTOpEBI, COCTaBUTENN 3arnaBue WsnarenscrBo, | Konmuectso/
roxI Ha3Banue ObC
J13.1 |Ko63apenxko . H., VuebHoe mocodue TUCHHUILUTHHBI « AHAITN3 OOJTBIINX JAHHBIX» Maxaukana: https://e.lanbo
Mycradaes A. T, Juist HanpasiieHus moarotoBku 38.03.05 «busnec-unbOpMaTHKaY, JATYHX, 2019, |ok.com/book/2
Ko63apenxo 1. H. npod b «IJTEKTPOHHBII OH3HEC) 107 c. 46542
JI3.2 | Kagsiposa, H. O., CTaTUCTHYECKHI aHaju3 OOJBIINX JAHHBIX: IOJXO0 Ha OCHOBE CaHkT- 978-5-7422-
[TaBnoBa, JI. B. MaIlIMH OIOPHBIX BEKTOPOB : yueOHOe rocodue [etepOypr: 7813-9,
CaHkT- https://www.ip
IMerepbyprekuit | rbookshop.ru/
nonutexundeck | 128651.html
Ui YHUBEPCUTET
[Terpa
Bemukoro,
2022, 60 c.
6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TEJEKOMMYHUKAIMOHHOM ceTH "UHTepHeT"
91 | DnexTpoHHO-6MOMMOTEUHAs cucTeMa «IPRbooksy
92 | OnextponHo-0uONMOTEUHAs cucTeMa «JIaHby
233  |Dnexrponnas 6ubnmorexa FOPANT
94 | OrkpsiToe MeToarueckoe nocodue o Power Bl
35 | Hokymenranus Pandas
96 | Hdokymenrarus matplotlib
37 | Hokymenranus SciPy
6.3 TlepeueHb MPOrpaMMHOTo oGecnedeHusi 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb JTUIEH3MOHHOTO ¥ CBOOOTHO PAaCPOCTPAHSIEMOI0 IPOIPAMMHOI0 00ecrnedeHHsl, B TOM YHCJIe
0Te4yeCTBEHHOI'0 NPOM3BOCTBA
HaumeHoBaHnue Onucanue
Python Coboganoe I1O
PyCharm Coboganoe I1O
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Onepanuonnas cucteMa Windows

Kommepueckas nunensust

6.3.2 IlepeyeHb HHGOPMALHOHHBIX CHIPABOYHBIX CHCTEM

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

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTJUCHUIIJIMHBI (MOY JIS)

254 y4eOHO-aIMHHHUCTPATUBHEINA Kopiryc . YueOHas aynuropus kKadeapsl ACY it poBeJeHUs 3aHATHI JTEKIIHOHHOTO

1 TUIA, IPYIIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALUM, TEKYIIEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTecTanuu 64 mecra, 1

IIPOCKTOP, 1 OKpaH, 1 KOMIIBIOTEP, CTICHUAIIU3UPOBAHHAA Me6eJ’II), MapKepHas JOCKa

2 127 y4eOHO-aqMUHUCTPATUBHBIN KOpIyc. YueOHas ay AUTOpUs U1 IPOBEICHUS IPAaKTUIECKUX 3aHATUH, 17a00paTOPHBIX

padot 25 TIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3Y, HDD 500Gh

8. METOANMYECKHWE MATEPHAJIBI IO JUCHUIIJIMHE (MOJY JIIO)

Metoandeckue yka3aHusl 10 OCBOSHHIO JUCIUILTHHEI "AHanu3 OONbIINX JTaHHBIX" MPECTABICHBI B IIPHUIIOKEHHUHN K paboueit

nporpaMme IUCHUILIAHBI

Onepatop 340 000 "Komnanus "TeH3op"
JIOKYMEHT MOAMWUCAH SMEKTPOHHOM NMOAMUCHIO

noAnnNCAHO ®reoy BO "PrPTY", PIPTY, Xononos Cepreit ViBaHOBUY, 3aBeayoLLmii Mpocras noanucb
3ABEAYHOLLMM kacbeapoit ACY

KA®E/IPbI

noannCcCAHO ®reoy BO "PIrPTY", PIPTY, Xononos Cepreit iBaHoBUMY, 3aBeaytowmni Mpocras noanucb
3ABEAYOLLMM kacheapoit ACY

BbIMYCKAFOLLIEN

KA®E/PbI




