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1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

1.1 | llenb: mOArOTOBKA CTYICHTOB K PEIICHHUIO THUIIOBBIX 337a4 B chepe aHamu3a, TpaHchopMaluu 1 MpeCTaBICHUS
Pe3yNIbTaTOB 00PabOTKH CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX JaHHBIX OTPOMHBIX 00BEMOB U 3HAYUTEIHHOTO
MHOT000pa3usi ¢ IPUMEHEHHSI TOPH30HTAIBHO MacIITA0UPYEMbIX IPOTPAMMHBIX HHCTPYMEHTOB.

1.2 | Bamaun:

1.3 | - 3HAKOMCTBO C OCHOBHBIMU KOHICNTYAJIbHBIMU NMOHATUAMMA JUCHHUITIIINHBI;

1.4 | - uzyuenune ocHOBHBIX MeTo10B Data Mining mist o6HapykeHus B TaHHBIX paHee HEM3BECTHBIX, TIPAKTHUECKH TTOJIC3HBIX 1
JOCTYIHBIX HHTEPIPETALUi 3HAHUIT,

15]- N3YUYCHUE METOJOB CMECIICHUA U HHTCTPAllMN JaHHBIX, IPOCTPAHCTBECHHOT'O aHAJIN3a, BU3yaJIn3allu aHAJTUTHICCKUX
JAHHBIX;

1.6 | - u3yyeHHe NpOrpaMMHBIX CPEJICTB OU3HEC-aHAIM3a JAHHBIX;

1.7 | - nosy4eHue HABBIKOB BBITIOJIHEHHSI OTIEpAllnii U3BIIeUeHHs, peoOpa3zoBanus, 3arpy3ku (ETL) mis o6paboTki MaccuBa
JJAHHBIX PEaIbHOU MPEAMETHON 00IaCTH.

2. MECTO JUCHHUATIIMHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT PAMMBI

Ik (paszern) OI: [B1.0

2.1 | TpeboBaHus k NpeJBapHTeILHO NOATOTOBKE 00y4al0Ierocs:

2.1.1 | OnepaniiOHHBIC CUCTEMBI

2.1.2 | CeTH 1 TeIEKOMMYHHKALIUU

2.1.3 | TexHonoruy mporpaMMUpOBaHUs

2.1.4 | Ba3bl 1aHHBIX

2.1.5| YueOHas npakTuka

2.1.6 | YueOHas mpakTuka

2.1.7 | AnropuTMHYeCKHE S3bIKH U IPOrPaMMUPOBAHHE

2.1.8 | UndopMaIioHHbIE TEXHOIOTHH

2.1.9 | O3HakOMHUTEIIbHAS TIPAKTHKA

2.2 | JucumnauHbl (MOAYJIH) M MPAKTHKH, JIsl KOTOPHIX OCBOEHHUE JAHHOI AUCIUNIMHBI (MOIYJIs) HEOOXOIUMO KAK
npeauIecTByIOIIEe:

2.2.1 | UnrennextyaibHble HHGOPMALIMOHHBIE CUCTEMBI I TEXHOJIOTHU

2.2.2 | BelnmoaHeHMe U 3aluTa BEITYCKHON KBann(UKAMOHHON paboThI

2.2.3 | llpepauninoMHast mpakTHKa

2.2.4 | IIpou3BoICTBEHHAS [IPAKTHKA

3. KOMIETEHLMY OB YYAIOIETOCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLMILTAHBI
(MOJYJIST)

OIIK-2: Cnoco0eH NOHUMATH NPUHIUNBI PAG0THI COBPeMEHHBIX HH(POPMANIMOHHBIX TEXHOJIOTHii U MPOrPaAMMHBIX CPEICTB,
B TOM 4YHCJIe 0Te4eCTBEHHOr0 MPOU3BOACTBA, M HCNOJIH30BAaTh MX MPH PelIeHNN 32/1a4 NpodeccHoHATbHOM 1eATeJIbHOCTH

OIIK-2.2. Ucnoab3yeT Npu pemieHnH 3a1a4 npogeccHOHAILHOI JesTeJIbHOCTH COBpeMeHHbIe MH(pOpMAIIHOHHbIE
TeXHOJIOTMH U MPOrPaMMHBIE CPEICTBA, B TOM YHCJIe 0TE4eCTBEHHOI0 MPON3BO/CTBA

3HaTb

COBpEMEHHbIe HH(OPMALIOHHBIE TEXHOJIOTHH U IPOrpaMMHBIE CPEICTBA B 00JIaCTH aHaIM3a M 00paboTKN OONBIINX JaHHBIX, B TOM YHCTIE
OTEYECTBEHHOT'O POU3BOACTBA.

YMmern

UCIIOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTHU U IIPOrpaMMHBIE CPEACTBA B 00JACTH aHaIKU3a U 00paboTKU OOIBLIMX
JAHHBIX I PEIICHUs IPAaKTUUECKUX 3aad B PeallbHOM MpeaAMEeTHOR 001acTh

Baagern

ocHOBHBIMU MeTogamu Data Mining st oOHapy)XeHust B TaHHBIX paHEee HeM3BECTHBIX, MMPAKTUYECKU MMOJIE3HBIX U TOCTYITHBIX
UHTEpIpEeTalUi 3HaHU

OIIK-6: Cnnoco0eH pa3padaTbiBaTh AJITOPUTMBI H IPOrPAMMBI, IIPUTO/IHBIE I/ IPAKTHYECKOI0 NPUMEHEHUs B 00J1aCTH
MHGOPMAIMOHHBIX CHCTEM U TEXHOJIOTUI

OIIK-6.2. BoinoJinsiet pa3paﬁoTlcy AJITOPUTMHUYECKOI'0 U MMIPOrpaMMHOIo o0ecrieyeHUust AJIA pelIeHUS NPUKJIAAHBIX 3a1a4

3Harth

OCHOBHBIE TPeOOBaHMSI M MTOAXOBI K TOCTPOSHUIO IPOTPAMMHOT0 00eCIIeUeHHs aHan3a OOJBIINX JaHHBIX;

YMmeTn

pa3pabarbiBaTh IPOrpaMMHOE 0OeCIieueH e ISl 3TATIOB U3BJICYCHUS, TPEOOPa30BaHUsl, 3arpy3KH U aHaTH3a OOJIbIINX JaHHBIX;
Baagern

MPOTPaMMHBIMH HHCTPYMEHTaMHU paboThl C OOJIBIIUMHU JaHHBIMU.




B pe3yabTraTe 0cBOGHHS AUCHUIIIMHBI (MOAYJISI) 00y4alOIUIiCH J0KEH

3.1 | 3uats:

3.1.1 | coBpeMenHbIe HHPOPMALMOHHBIEC TEXHOJIOTHH ¥ IPOrPAMMHBIC CPEICTBA B 00JIACTH aHaIHM3a 1 00pabOTKH GONBIIUX
JIAHHBIX, B TOM YHCJIE OT€YECTBEHHOTO IIPOU3BOACTBA; OCHOBHbIE TPEOOBAHUS U MOJXObI K IOCTPOSHHUIO IPOrPAMMHOIO
obecrieyeHus aHaaKM3a OOJBIINX JaHHBIX.

3.2| Ymetn:

3.2.1 | ucronb30BaTh COBpEeMEHHbBIC HH(POPMALIMOHHBIE TEXHOJOTHH U IPOrPAaMMHBIC CPEJICTBA B 00JIACTH aHAIHM3a U 00paboTKH
OOJIBIINX JAHHBIX JUIS PEIICHNUS MPAKTHYECKUX 3a/1ad B PeabHO MpeIMETHOM 001acTH; pa3pabaTeiBaTh MPOrPaMMHOE
obecrieyeHue Al 3TAlOB U3BJIEUEHU, IPe0Opa30BaHUs, 3arPY3KU U aHAIN3a OOJIBIIUX JJaHHBIX.

3.3| BaageTs:
3.3.1| ocuoBHbIMEU MeToiamu Data Mining juis oGHapyKeHuUs! B TAaHHBIX paHee HEU3BECTHBIX, IPAKTHUECKH ITOJIE3HBIX H
JOCTYIHBIX HHTEPIPETannii 3HaHUI; TPOrpaMMHBIMH HHCTPYMEHTAMH PaOOThI ¢ OOJNBIINMH JaHHBIMH.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumenoBanue pa3nenoB u TeM /Buj 3ansatusi/ | Cemectp / | YacoB | Komneren- | Jlutepatypa ®opma
3aHATHS Kype HHH KOHTPOJIS
Pa3nea 1. AHam3 60JbHX JaHHBIX. OCHOBHBIE
TePpMHUHBI H ONIpe/ieIeHusl.

1.1 Amnanu3 60nbIuX AaHHBIX. OCHOBHBIC TEPMHUHBI U 5 0
onpenencHus. /Tema/

1.2 Tepmunsl u onpenenenus. IIpu3naku 60bmux 5 2 OIIK-2.2-3 | JI1.4J12.1J13.2 | KoHTpoibHbIE
JaHHbIX. VICTOUHMKY OOJBIINX JAaHHBIX. OIIK-2.2-Y J3.1 BOIIPOCHI,
Xapaxrepuctuka VVV («00beM», «CKOPOCThY, OIIK-2.2-B €] 9K3aMEH
«MHOTOO00Opasuey). /Jek/

1.3 Hcrounuku 6onpimux AaHHBIX. /Cp/ 5 6 OIIK-2.2-3 | JI1.4J12.1J13.2 | KoHTpoibHbIE

OIIK-2.2-Y J3.1 BOIIPOCHI,
OIIK-2.2-B €] 9K3aMEH
Paznen 2. O630p MeTo10B aHAIN3a 0OJIbIINX
JTaHHBIX.

2.1 O030p MeTO10B aHanu3a OoNbIINX JaHHBIX. /Tema/ 5 0

2.2 CwMelrieHre U MHTErpalus qaHHbIX. KpayacopcuHr. 5 2 OIlK-2.2-3 J1.2 KouTtposbHbie
Mammnaoe oOyuenue. FickyccTBeHHbIE OIlK-2.2-Y | JI1.4J12.1J13.2 BOIIPOCHI,
HelpoHHbIe ceTu. Pacrio3HaBaHue 00pa3oB. OIIK-2.2-B J3.1 9K3aMeH
IIpoctpancTBeHHblH aHanus. /JIex/ 6)!

2.3 HWckyccrBennnie Heiponnbie cetu. /Cp/ 5 6 OIlK-2.2-3 J1.2 KouTtposbHbie

OIIK-2.2-Y | JI1.4J12.1J13.2 BOIIPOCHI,
OIIK-2.2-B JI3.1 9K3aMEH
Pa3nen 3. O630p MeT010B aHATU3A 0OJIbIIHX
AaHHbBIX Kiaacca Data Mining.

3.1 00630p METOOB aHAIN3a OOJIBIIKX JAHHBIX Kacca 5 0
Data Mining. /Tema/

3.2 Mertop! KnaccuuKanuy, MOASITUPOBAHHS H 5 2 OIIK-2.2-3 | JI1.2J12.1J13.2 | KoHTposbHBIE
MPOTHO3UPOBAHMs, TEHETHYECKHE allTOPUTMBI, OIlIK-2.2-Y J3.1 BOIIPOCHI,
SBOJIIOLIMOHHOE ITPOrPAMMHUPOBAHNE, HEYETKAS OIIK-2.2-B € 9K3aMeH
JIOTHKA, CTAaTHCTHIECKUE MeTObI. /JIeK/

3.3 Bazbl naHHBIX HOBOW apXuTeKTyphl. /Cp/ 5 6 OIIK-2.2-3 | JI1.4J12.1J13.2 | KoHTpoibHBIE

OIIK-2.2-Y JI3.1 BOIIPOCHI,
OIIK-2.2-B 9K3aMeH
Paznen 4. O030p TexHos10rnii 00padoTKH
00JIbIINX TAHHBIX.

41 00630p TexHOJ0THi 00pabOTKH OONBIINX 5 0
naHHbeIX. /Tema/

4.2 IIporpammHo-anmnapaTHble KOMIUIEKCHL. ba3bl 5 2 OIIK-2.2-3 | JI1.2J12.1J13.2 | KouTposbHble
JTAaHHBIX HOBOM apXUTEKTYPhl. AHAIUTUYECKHE OIlK-2.2-Y JI3.1 BOTIPOCHI,
wiatopmel. Crenuann3upoBaHHbIE S3bIKH OIIK-2.2-B )| 9K3aMeH
nporpaMMupoBanus. /JIex/

4.3 00630p TexHOJIOTHH 00pabOTKH OONBIINX 5 6 OIlK-2.2-3 | JI1.3J12.1J13.2 | KoHTponbHbIC
nanHbix /Cp/ OIlK-2.2-Y JI3.1 BOIIPOCHI,

OIIK-2.2-B 9K3aMeH




Pasgen 5. Microsoft PowerBl. Haznauenue,
cepa npumenenusi. OCHOBHbBIE
(yHKIHOHANIBHBIE BO3MOKHOCTH.

51 Microsoft PowerBl. Hasnauenue, chepa
npuMeHeHus. OCHOBHbIC ()yHKIIHOHAIbHbBIC
Bo3MOXxHOCTH. /Tema/

5.2 Cocras u nasnauerne Power Bl Desktop: Power OIlK-2.2-3 | JI1.2J12.1J713.2 | KoHTpoJbHBIC
Query (pemaxrop 3ampocos), PowerPivot (Habopsr OIlK-2.2-Y JI3.1 BOIIPOCHI,

M MOJIeNH TaHHbIX), Power View (mmoacucrema OIlK-2.2-B €] JK3aMeH
BU3YaJIU3allMU M TOCTPOCHHUS 0T4ETOB). /JIex/
5.3 Power Query (penakrop 3ampocos) /Cp/ OIlK-2.2-3 | JI1.2J12.1J713.2 | KoHTpoJbHbIC
OIlK-2.2-Y JI3.1 BOIIPOCHI,
OIIK-2.2-B 24 9K3aMeH
5.4 Microsoft PowerBl. YcranoBka u Hactpoiika. /J1a6/ OIIK-2.2-3 | JI1.2J12.1J13.2 Ortuer o
OIIK-2.2-Y JI3.1 BBINOJIHEHUU
OIIK-2.2-B 24 1a00paTOpHOI
paboTbI
Pa3gen 6. 3arpy3ka u npeo6pa3oBanne JaHHBIX
B Microsoft PowerBl.

6.1 3arpyska u ipeobpaszoBanue gaHHbIX B Microsoft
PowerBI. /Tema/

6.2 dopmMHUpoOBaHUE UCXOJHBIX JaHHBIX. Y IPOIIEHNE OIlK-2.2-3 | JI1.4J12.1J713.2 | KoHTpoJbHbIE
CTPYKTYpHI JaHHBIX. Bbruncinenue nu n3MeHeHne OIlK-2.2-Y JI3.1 BOIIPOCHI,
TUTIOB AaHHBIX CTONOIOB. OObeIMHEHUE OIlK-2.2-B 32 3K3aMeH
HECKOJIBKHX Ta0nuIl B oaHy. [IpodunupoBanue
JaHHBIX. /JIex/

6.3 [Ipodunuposanue nanusix. /Cp/ OIlK-2.2-3 | JI1.4J12.1J713.2 | KoHTpoJbHbIE

OIIK-2.2-Y JI3.1 BOIIPOCHI,
OIlK-2.2-B 24 3K3aMeH
6.4 3arpyska manusix B Microsoft PowerBl. /J1a6/ OIlK-2.2-3 | JI1.4J12.1J13.2 Otuer o
OIlK-2.2-Y JI3.1 BBINOJTHEHUN
OIlK-2.2-B 24 nabopatopHoi
paboThI

6.5 Cosnmanune mozenu nanusix B Microsoft PowerBl. OIlK-2.2-3 | JI1.4J12.1J13.2 Otuer o

Hactpotika cBsi3eii Mexay Tabnuiiamu. /J1a6/ OIIK-2.2-Y JI3.1 BBINOJIHEHU U
OIlK-2.2-B 24 nabopaTtopHoi
paboThI
Paznen 7. Busyanu3sauusi naHabix B Microsoft
PowerBI.

7.1 Busyanu3sanus nanusix B Microsoft
PowerBI. /Tema/

7.2 JlobaBneHre 3JIEMEHTOB BH3yaIU3al[UH B OTYETHI. OIlK-2.2-3 | JI1.4J12.1J13.2 | KoHTpoJbHbIC
Br16op 3 pekTHBHON BU3yann3aIum. OIlK-2.2-Y JI3.1 BOTIPOCHI,
dopmMaTHpOBaHUE U HACTPOWKA BU3yaIU3aLlUil. OIIK-2.2-B 92 JK3aMeH
PaboTa ¢ KiI04YeBBIMH MTOKA3aTENSIMHU
s pexTuBHOCTH. /JIeK/

7.3 dopmMaTHpOBaHUE U HACTPOWKA OIIK-2.2-3 | JI1.4J12.1J13.2 | KonTponbHbIE
Bu3yanu3sauuii. /Cp/ OIIK-2.2-Y JI3.1 BOTIPOCHI,

OIIK-2.2-B 24 3K3aMeH

7.4 Busyanuszanus nanusix 8 Microsoft PowerBl. /J1a6/ OIIK-2.2-3 | JI1.4J12.1J13.2 Ortuer o

OIlK-2.2-Y JI3.1 BBITIOJTHCHUH
OIIK-2.2-B 24 71a00paTOpHOM
paboThI

7.5 @unprpanust ganaex B Microsoft PowerBl. /J1a6/ OIIK-2.2-3 | JI1.4J12.1J13.2 Otuer o

OIlIK-2.2-Y JI3.1 BBITIOJTHCHUH
OIIK-2.2-B 24 71a00paTOpHOM
paboThI
Paznen 8. OcnoBbl si3bika DAX.

8.1 OcHogsl si3pika DAX. /Tema/

8.2 Beruuncnsiemble cTon01bl. Beraucnsembie TaOmUIIbL. OI1K-6.2-3 | JI1.3J12.1J13.2 | KoHTpoJbHbIC
Mepsr. 3anpockl. @opmysbl. Oynkiun. /Jlex/ OIlK-6.2-Y JI3.1 BOIIPOCHI,

OIIK-6.2-B 33 9K3aMeH




8.3 Oynxiym /Cp/ OI1K-6.2-3 | JI1.3J12.1J13.2 | KoHTpoJbHbIC
OIIK-6.2-Y J3.1 BOIIPOCHI,
OIIK-6.2-B 24 9K3aMeH

8.4 Hcnonb3oBanue s3pika DAX s coznanus OIIK-6.2-3 | JI1.3J12.1J13.2 Otuer o

BBIYMCIISIEMBIX TAOJIHI[ ¥ cTOI010B. /J1ab/ OIIK-6.2-Y JI3.1 BBIITOJTHCHUH
OIIK-6.2-B 24 1a00paTOpHOI
padoThI

8.5 Hcnonb3oBanue s3pika DAX st coznanus OIIK-6.2-3 | JI1.3J12.1J13.2 Otuer o
mep. /J1ab/ OIIK-6.2-Y JI3.1 BBINOJIHEHUN

OIIK-6.2-B 24 1a00paTOpHOI
padoThI

8.6 3arpyska nanubix B Microsoft PowerBl ¢ OIIK-6.2-3 | JI1.3J12.1J13.2 Ortuer o
HCIIONb30BaHueM s3pika Python. /J1a6/ OIIK-6.2-Y JI3.1 BBITIOJIHEHUH

OIIK-6.2-B 24 1a00paTOpHOI
padoThI
Paznen 9. OcHoBBI MPOrpaMMHUPOBaHUs HA
si3bike Python. CTpykTypa nporpaMMbl, THIIBI
JaHHBIX.
9.1 OCHOBBI IPOrpaMMHUPOBAHKs Ha st3bIKe Python.
CTpyKTypa IporpaMMBbl, TUIIBI TaHHBIX. /Tema/

9.2 [lepemenHbie ¥ TUTIBI TaHHBIX. Onepayu ¢ OI1K-6.2-3 | JI1.1J12.1J13.2 | KoHTpoJbHbIE
yrcaamu. Onepanuu co ctpokamu. Onepanuu ¢ OIlK-6.2-Y JI3.1 BOIIPOCHI,
Jaramu U BpemeneM. /Jlex/ OIIK-6.2-B JK3aMeH

9.3 T'eneparust cnyuaiinbix uncen /Cp/ OIlK-6.2-3 | JI1.1J12.1J13.2 | KoHTpoJbHbIC

OIlK-6.2-Y JI3.1 BOTIPOCHI,
OIIK-6.2-B 9K3aMeH
94 VYcranoska u Hactpoiika Python /TTp/ OIlK-6.2-3 | JI1.1J12.1J13.2 OTuer o
OIlK-6.2-Y JI3.1 BBINOJIHEHUU
OIIK-6.2-B MPaKTUYECKOU
paboThI

9.5 Crpykrypa nporpammel B Python. Turmsr OIlK-6.2-3 | JI1.1J12.1J13.2 Otuert o

nanubix. /Tlp/ OIIK-6.2-Y JI3.1 BBITIOJTHEHU U
OIIK-6.2-B MPaKTUYECKOU
paboTh
Pazgen 10. OcHoBBI NPOrpaMMHPOBAHHUS HA
Python. OcHoBuble onepatopbl. IIpoueayps! u
¢ynkuun. BBoa-BbIBOJ TaHHBIX.
10.1 OcHoBBI IporpammupoBanus Ha Python.
OcHoBHbIe omepaTopbl. [Iporieayps! # GYHKIHMH.
BBoa-BeiBO 1aHHBIX. /Tema/

10.2 YcnoBHbie BeipakeHus. Oniepaliuy CpaBHEHHUS. OIlK-6.2-3 | JI1.1J12.1J13.2 | KoHTpoJbHbIC
Jlornueckue oneparuu. OnepaTrop BEeTBICHHS. OIlK-6.2-Y JI3.1 BOIIPOCHI,
[Ipocreiitme MUKIIBI ¥ TAKITHI C TEPEMEHHBIMH. OIIK-6.2-B 22 JK3aMeH
YerpoiictBo 1ukioB for. ynkimu. O6nactu
BUJIMMOCTH IepeMeHHBIX. /JIex/

10.3 Pabora co crimckamu /Cp/ OIIK-6.2-3 | JI1.1J12.1J13.2 | KonTpoabHbIe

OIIK-6.2-Y JI3.1 BOIIPOCHI,
OIIK-6.2-B 3K3aMeH
10.4 OcHogasle oreparopst Python. Tporeaypst u OIIK-6.2-3 | JI1.1J12.1J13.2 Otuer o
¢yukuuu. Beoa-BeiBoa nanHbIX. /TIp/ OIIK-6.2-Y JI3.1 BBITOJIHEHU U
OIIK-6.2-B MPaKTUYECKOU
paboThI
Pa3nen 11. OcHoBbl On6HoTEKH Pandas.
HasnaueHnue, cepa npuMeHeHHs.

11.1 OcuoBbl 6ubmrorexu Pandas. Hazunauenue, chepa
npumeHenus. /Tema/

11.2 Hasnauenue u chepa npumeHeHus Pandas. OIIK-6.2-3 | JI1.3J12.1J13.2 | KonTpoabHbIe
VYcranoBka u Hactpoiika Pandas. O630p 0CHOBHBIX OIlK-6.2-Y JI3.1 BOIIPOCHI,
(byHKIHOHATBHBIX BO3MOXKHOCTEH Pandas. OIIK-6.2-B )| 9K3aMeH
/J1ex/

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

OIlK-6.2-Y JI3.1 BOIIPOCHI,
OIIK-6.2-B 35 9K3aMeH




Pasnen 12. BazoBble 00bexTnl Pandas u padora
¢ uumu: DataFrame, Series. Buoanorexa
NumPy. Boa-BsiBoa B Pandas.

12.1 Bazosbie 00bekThI Pandas u pabora ¢ HUMHE:
DataFrame, Series. bu6imoreka NumPy. Box-
BbIBoJ B Pandas. /Tema/

12.2 Bubimorexka NumPy, cBs3p NumPy u Pandas. OI1K-6.2-3 | JI1.3J12.1J13.2 | KoHTpobHbIC
Tune! nanHeix 6udaHoTeK NUMPY. OIlK-6.2-Y JI3.1 BOTIPOCHI,
OCHOBHBIE CTPYKTYPBI JAHHBIX U UX 3arpy3Ka. OIIK-6.2-B 21 9K3aMeH
Urenue u 3anuch 1aHHbIX. IHAEKCHpOBaHUE,
paboTa ¢ HHJIEKCaMHL.

/JIex/
12.3 Pabora ¢ csv-¢aitnamu /Cp/ OIIK-6.2-3 | JI1.1J12.1J13.2 | KoHTpombHBIE
OIIK-6.2-Y J3.1 BOIIPOCHL,
OIIK-6.2-B 35 9K3aMeH

12.4 basoBsie 00bekThI Pandas u pabora ¢ HUMH: OIIK-6.2-3 | JI1.1J12.1J13.2 Ortuer o
DataFrame, Series. BBox-BbIBOJ| JaHHBIX B OIIK-6.2-Y JI3.1 BBINIOJHEHU U
Pandas. /TIp/ OIIK-6.2-B MPAKTHIECKOH

paboThI
Paznen 13. OcHoBHBIE onepanuu
MaHHMIYJJMPOBaHusI JaHHBIMEU B Pandas:
noGaBiIeHHe, N3MeHeHNe, GUILTPAILHA.

131 OCHOBHBIE OTIepalli MAHUTYJTUPOBAHUS JTAHHBIMHU
B Pandas: no0asnenue, naMenenue,
¢unbTpanus. /Tema/

13.2 Bri6opka 1aHHBIX 110 MeTKaM. BbIOopKka 1aHHBIX IO OIIK-6.2-3 | JI1.3J12.1J13.2 | KoHTpombHbIe
HH/IEKCYy. BBIOOpKa JaHHBIX 10 YCIIOBUIO. OIlK-6.2-Y JI3.1 BOIIPOCHI,
JloOaBnenre qaHHBIX. I3McHEHNE JaHHBIX. OIIK-6.2-B 21 JK3aMeH
OunbTps!l ¥ GunbTpanys. /Jlex/

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

OIIK-6.2-Y J3.1 BOIIPOCHI,
OIIK-6.2-B 25 9K3aMeH
13.4 Omneparuu 1o0aBieHue, U3MEHEHNe, GUIbTpanus B OIIK-6.2-3 | JI1.3J12.1J13.2 Otuer o
Pandas. /TIp/ OIIK-6.2-Y J3.1 BBITTOJTHEHHT
OIIK-6.2-B 25 MPAKTUYECKOM
paboThI
Paznen 14. OcHoBHBIE Onepanuu
MaHHUIYJIUpPOBaHusl JaHHBIMEU B Pandas:
rpyNNHPOBKA U CJIUsSIHHE.

141 OcCHOBHBIE OTTepaiy MaHUITYJTHPOBAHUS JaHHBIMU
B Pandas: rpynmmposka u cimsiaue. /Tema/

14.2 Ormepanust groupby u padora ¢ rpynmoii. OIIK-2.2-3 | JI1.3J12.1J13.2 | KoHnTpomnbHble
Arperatsle ynkuuyu. Onepanus merge. OIIK-6.2-3 JI3.1 BOIIPOCHI,
Omeparus join. /JIex/ 21 9K3aMeH

14.3 Oxonnsle ¢pynkuuu /Cp/ OIIK-2.2-3 | JI1.3J12.1J13.2 | KoHTpomnbHbIE

OIIK-6.2-3 JI3.1 BOTIPOCHI,
25 9K3aMeH
14.4 Omnepanuy rpynnupoOBKY U CIUSHUS TaHHBIX B OIIK-2.2-B | JI1.3J12.1J13.2 Otuer o
Pandas. /TTp/ OIIK-6.2-B J3.1 BBITIOJTHEHUT
25 MPaKTHYECKOMI
paboThI
Pazgen 15. IlocTpoenne rpadukoB 1 JuarpaMm
B Pandas.

15.1 IMocTpoenue rpagukoB U JUarpaMm B
Pandas. /Tema/

15.2 Bubnuorexa matplotlib — nazHauerune u chepa OIIK-6.2-3 | JI1.3J12.1J13.2 | KoHTpomnbHbIE
npumenenust. Oneparus plot. Yopasnerue OIlK-6.2-Y JI3.1 BOTIPOCHI,
BHEIIHUM BUJIOM rpadukoB. /JIex/ OIlK-6.2-B 21 9K3aMeH

15.3 Bubnuoreka matplotlib /Cp/ OI1K-6.2-3 | JI1.3J12.1J13.2 | KoHTponbHbIC

OIIK-6.2-Y J3.1 BOIIPOCHL,
OIIK-6.2-B 26 9K3aMeH




15.4 IMoctpoenne rpadukos u auarpamm B Pandas. /Tlp/ 5 2 OIlK-6.2-3 | JI1.3J12.1J13.2 Otuer o
OIIK-6.2-Y JI3.1 BBIITOJIHEHUN
OIIK-6.2-B PaKTUIECKOH
paboThI
Pa3znen 16. Ctatuctuyeckasi 00padoTka JaHHbBIX
¢ HCMOJIb30BaHNeM OubaInoTeKu SCiPy.
16.1 IMocTpoenue rpauKoB U TUarpaMm B 5 0
Pandas. /Tema/
16.2 Craructuueckas 00paboTKa JaHHBIX C 5 2 OIIK-6.2-3 | JI1.3J12.1J13.2 | KoHTpombHBIE
UCI0JIb30BaHeM onbnnoreku SCIPy. /Jle/ OIIK-6.2-Y JI3.1 BOIIPOCHL,
OIIK-6.2-B o1 9K3aMeH
16.3 OcHoBHbIe cTatucTHueckne Gy SCiPy /Cp/ 5 15,3 OIIK-6.2-3 | JI1.3J12.1J13.2 | KoHTposbHbIC
OIlK-6.2-Y JI3.1 BOTIPOCHI,
OIIK-6.2-B 27 9K3aMeH
16.4 Craructuueckas 06paboTka maHHBIX B Pandas ¢ 5 2 OIlK-6.2-3 | JI1.3J12.1J13.2 Otuer o
ucnoss3oBaneM oubnmorexu SCiPy. /Ilp/ OIIK-6.2-Y JI3.1 BBIITOJTHEHU T
OIIK-6.2-B 35 PaKTUIECKOH
paboTHI
Pasnea 17. IlpoMe:kyToUHAS aTTeCTAIMSA
17.1 IloaroroBka Kk 3K3aMeHy, MHasl KOHTaKTHas 5 0
pabota /Tema/
17.2 ITpuem s>x3amena /MKP/ 5 0,35 | OIIK-2.2-3 JI1.2J11.3 Ok3aMeH
OIlK-2.2-Y JI1.1
OIIK-2.2-B | JI1.4J12.1J13.2
OIIK-6.2-3 JI3.1
OIIK-6.2-Y
OIIK-6.2-B
17.3 Koucynpramus /Kuc/ 5 2 OIlK-2.2-3 JI1.2 J11.3 DKk3aMeH
OIIK-2.2-Y J1.1
OIIK-2.2-B | JI1.4J12.1J13.2
OIIK-6.2-3 JI3.1
OIIK-6.2-Y
OIIK-6.2-B
17.4 IToaroroBka k K3aMeHy /OK3aMeH/ 5 4435 | OIIK-2.2-3 JI1.2J11.3 Ok3aMeH
OIIK-2.2-Y JI1.1
OIIK-2.2-B | JI1.4J12.1J13.2
OIIK-6.2-3 JI3.1
OIIK-6.2-Y
OIIK-6.2-B

5. OHEHOYHBIE MATEPHAJIbI [10 JUCHHUIIJIMHE (MOAY JIIO)

OrneHOYHBIE CPECTBA M0 AUCIUTUTNHE "AHann3 OONBIINX JaHHBIX" MPEACTaBICHBI B IPUJIOKEHUH K pabodelt mporpamme
JUCIUTLTAHB

6. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE TUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast TMTEpPaTypa

Ne ABTOpBI, COCTaBUTENN 3arnaBue W3zpatensctBo, | KommuectBo/
rox Ha3Banue DbC
JI1.1 | Cesepenc Y. Beenenue B mporpamMMmupoBanue Ha Python Mocksa: https://e.lanbo
UHTYUT, ok.com/book/1

2016, 231 c. 00703




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
oI HasBanue DbC

JI1.2 | Boponosa JI. 1., Big Data. Mertos! 1 cpeicTBa aHanu3a : yuebHoe mocobme Mockaa: 2227-8397,

Boponos B. U. MOCKOBCKHIA http://www.ipr
TEXHUIECKHH bookshop.ru/6
YHUBEPCUTET 1463.html
CBSI3H U
nH(OpPMATHUKH,
2016, 33 c.

JI1.3 | Makkuniu ¥Yac, Python 1 ananmu3 naHHBIX Caparos: 978-5-4488-

CnuHkHHA A. IIpogobpazoran | 0046-7,
ne, 2019, 482 c. | http://www.ipr
bookshop.ru/8
8752.html

JI1.4 | Makmanos A. B., Bonbime nanneie. Big Data CaHkT- 978-5-8114-
XKypasnes A. E., IetepOypr: 6810-2,
Temasikaps JI. H. Jlams, 2021, 188 | https://e.lanbo

C. ok.com/book/1
65835
6.1.2. lonoJiHUTeIbHAS JIUTEPaTypa
No ABTOPBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Komamuectso/
rof HazBaHue ObC

JI2.1 |Pamuenxo U. A, TexHonoruu u uappacTpykrypa Big Data : yaeObHOe ocobue CaHkT- https://e.lanbo

Huxomnaes 1. H. IetepOypr: ok.com/book/1
HUY UTMO, 36430
2018, 52 c.
6.1.3. MeTtonnueckue pa3pabdoTku
No ABTOPBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Komamuectso/
rox Ha3zBanue DbC

JI3.1 | Kagsiposa, H. O., CTaTUCTHYECKUI aHAIM3 OOJIBIINX JaHHBIX: OIX0/] HAa OCHOBE CaHkrt- 978-5-7422-
ITaBnoga, JI. B. MallIMH OIIOPHBIX BEKTOPOB : yueOHOEe mocobue IetepOypr: 7813-9,

CaHkrt- https://www.ip
IerepOyprekuit | rbookshop.ru/
mosuTexundeck | 128651.html
Ui YHUBEPCUTET

Iletpa

Benukoro,

2022, 60 c.

JI3.2 | Ko63apenxo /1. H., YuyebHoe nocodue TUCIUNINHEL «AHANU3 OOJIBUIMX JAHHBIX)» Maxauxana: https://e.lanbo
Mycradaes A. T, JULst HanpasJieHus moarotoBku 38.03.05 «busHec-uHpoOpMaTHKaY, AT'YHX, 2019, |ok.com/book/2
Ko63apenko J1. H. npoduib « DNEKTPOHHBIH OM3HECH 107 c. 46542

6.2. ITepeuennb pecypcoB uHGOPMALMOHHO-TeJIEKOMMYHMKAUMOHHOI ceTn "MHTepHeT"
21 DnexTpoHHO-0nOIMoTeyHas cuctema «[PRbooks»
D2 | OnekrpoHHO-OMOIMOTEYHAs cucTeMa «JIaHb»
23 Dnextponnas 6ubmoreka OPANT
24 OTkpBITOE MeTOIMYIecKoe Tocobue o Power Bl
35 | Hoxymenranus Pandas
D6 | HoxymenTanus matplotlib
27 | HoxymenTanus SciPy

6.3 Ilepeuens mporpaMmMHoro obecrnieyeHusi U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHs THIEH3NOHHOTO H CBOOOTHO PACHPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecIedeHHs], B TOM YHCJIe
0Te4eCTBEHHOTO MPOH3BOACTBA

HauMeHoBaHue

Onucanue




Python Csob6omnoe 11O
PyCharm Csob6omnoe 110
Far Manager 3 CBoboanoe T1O
Omneparionnas cucrema Windows KomMmepueckast TuIeH3Hst

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOY JISI)

254 yueOHO-aJMUHHUCTPATUBHBIN Kopiyc . YueOHas ayauropus kadeapsr ACY 1 npoBeeHUs 3aHATHI JIEKIIMOHHOTO

1 THIIA, TPYIIIIOBBIX U WHANBUAYAIFHBIX KOHCYIbTAIIUH, TEKYIIETO KOHTPOJISI ¥ IPOMEXYTOUHOH aTTectaruu 64 mecta, 1

npoekrop, 1 akpaH, | KoMIbIOTEp, CIeHHATH3HPOBAHHAS MeOEIb, MAPKEPHAs TOCKA

2 127 y4eOHO-aIMUHUCTPATUBHBIHN KOpITyc. Y4eOHast ayJuTOpHs Ui IPOBEICHUS MPAKTHYECKUX 3aHATHI, JTaOOPATOPHBIX

paGor 25 TTIK Intel Pentium CPU G620, 2.6GHz, 4Gbh O3Y, HDD 500Gh

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIIMHE (MOAY JIIO)

MCTO)II/I‘{GCKI/IG YKa3aHus 110 OCBOCHUIO JUCHUTIIINHBI "AHanu3 GOJIBIINX Z[aHHLIX" MpEeACTaBJICHBI B IPUJIOKCHUHU K pa6oqeﬁ

IporpaMmMe JUCHHUIIITNHBL

Onepatop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SAEKTPOHHOW NOAMUCHIO

KA®EPbI

noannCcAHO ®re0Yy BO "PrPTY", PIPTY, Xononos Cepreit iBaHoBMY, 3aBeaytoLimnin MpocTtas noanucb
3ABEAYIOLLMM kacbeapoit ACY

KA®EPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Xononos Ceprein iBaHoBMY, 3aBeaytowmni Mpocras noanuce
3ABEAYIOLLNM kacenpoii ACY

BbIMYCKAIOLLIEN




