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1. IIEJIM OCBOEHMSI TMCHUILIMHBI (MOLY.JIST)

1.1 | llenb: MOArOTOBKA CTYICHTOB K PEIICHHUIO THIIOBBIX 3a/1a4 B cepe aHaimu3a, TpaHchopMalvi v MpeCTaBICHHUS
Pe3yNIbTaTOB 00PabOTKH CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX JaHHBIX OTPOMHBIX 00BEMOB U 3HAYUTEIHHOTO
MHOT000pa3usi ¢ IPUMEHEHHSI TOPH30HTAIBHO MAaCIITAOUPYEMbIX MPOTPAMMHBIX 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]- N3YUYCHHUE METO0OB CMECIICHUA U HHTCTPAlUN JaHHBIX, IPOCTPAHCTBECHHOT'O aHAJIN3a, BU3yaJIn3allu aHAJTITUTHICCKUX
JAHHBIX;

1.6 | - u3yyeHHe NpOrpaMMHBIX CPEJICTB OU3HEC-aHAIM3a JAHHBIX;

1.7 | - nosy4eHue HaBBIKOB BBITIOJIHECHHSI OTIEpallnil U3BIICUEHHUsI, TIpeoOpa3oBanus, 3arpy3ku (ETL) mis o6paboTki MaccuBa
JJAHHBIX PEaIbHOU MPEAMETHON 00IaCTH.

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

Hukn (pazgen) OIL: |

2.1 | TpeGoBaHus k NpeIBapHTeILHOI MOATOTOBKe 00y4alo1erocs:

2.1.1 | OnepaniiOHHBIC CUCTEMBI

2.1.2 | CeTH U TeJIEKOMMYHHKALIUU

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 | IucumnauHbl (MOAYJIH) M PAKTHKH, IJIsl KOTOPBIX OCBOEHHE TAHHOH JUCHUTIJIMHBI (MOAYJI51) HEOOX0IUMO KAK
npeaecTByoLee:

2.2.1 | UnrennextyaibHble HHGOPMALIMOHHBIE CUCTEMBI I TEXHOJIOTHU

2.2.2 | BeimosaHeHMe U 3aluTa BEITYCKHON KBann(UKAMOHHONH paboThI

2.2.3 | llpepauninoMHast mpakTHKa

2.2.4 | IIpou3BoICTBEHHAS [IPAKTHKA

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

OIIK-2: Cnoco0eH MOHUMATH MPUHIUIBI PA00THI COBPEeMEHHBIX HH(OPMANMOHHBIX TEXHOJIOTHIT H IPOrPAMMHBIX CPeACTB,
B TOM 4YHCJIe 0Te4eCTBEHHOr0 MPOU3BOACTBA, M HCNOJIb30BAaTh MX MPH peleHusi 3a1a4 NpodecCHOHATBHOIT 1esITeTbHOCTH;

OIIK-2.2. Ucnoab3yeT Npu pemieHnH 3a1a4 npogeccHOHAILHOI JesTeJIbHOCTH COBpeMeHHbIe MH(pOpMAIIHOHHbIE
TeXHOJIOTMH U MPOrPaMMHBIE CPE/ICTBA, B TOM YHUCJI€ 0T€4eCTBEHHOT 0 MPOU3BO/CTBA

3HaTb

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

YMmern

HCIOJIB30BATh COBPEMEHHBIE HH()OPMAI[OHHBIE TEXHOJIOTUH U IIPOrPaMMHEIE CPEICTBA B 00JIACTH aHANM3a H 00pabOTKH OOIBIINX
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 pazpadaTbiBaTh aJITOPHTMBI H IPOTPAMMBbI, IPUTO/IHBIE JJ18 MPAKTHYECKOr0 NPHMeHeHHus B 00/1acTH
HH(OPMALIMOHHBIX CHCTEM H TEXHOJIOTHIA;

OIIK-6.2. Boinosusier pa3padoTKy aJIrOPUTMHYECKOI0 U IPOrPaMMHOI0 odecrneyeHus AJIs1 pellieHUus PUKJIATHBIX 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 HHPOPMALMOHHBIE TEXHOJIOTHH ¥ IPOrPAMMHBIC CPEICTBA B 00IACTH aHA3a U 00paOb0TKU OOIBIINX
JAHHBIX, B TOM YHCJIE OT€YECTBEHHOTO IPOU3BOCTBA; OCHOBHbIE TPEOOBAHUS U MOJXO/bI K IOCTPOSHUIO IPOrPaMMHOIO
obecrieyeHus aHaaKM3a OOJBIINX JaHHBIX.

3.2| Ymetn:

3.2.1 | ucriosib30BaTh COBpEeMEHHBIC HH(POPMALIMOHHBIE TEXHOJIOTHH U TIPOTPAMMHBIE CPEACTBA B 00JIaCTH aHAIIN3a U 00pabOTKU
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 HaunmenoBanue pasnenoB u TeM /Buj 3ausatusi/ | 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 TepmuHns! u onpenenenus. IIpu3Haky 60sIbIINX 5 2 OIIK-2.2-3 | JI1.4J12.1J13.1 | KouTpoibHble
JaHHbIX. VICTOUHMKY OOJBIINX JAaHHBIX. OIIK-2.2-Y J3.2 BOIIPOCHI,
Xapaxrepuctuka VVV («00beM», «CKOPOCThY, OIIK-2.2-B €] 9K3aMEH
«MHOTOO00Opasuey). /Jek/

1.3 Hcrounuku 6onpimux gaHHbIX. /Cp/ 5 6 OIIK-2.2-3 | JI1.4J12.1J13.1 | KouTpoibHble

OIIK-2.2-Y J3.2 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 CMelieHle U MHTErpalus JaHHbIX. KpayacopcuHr. 5 2 OIlK-2.2-3 J.1 KouTtposbHbie
Maimnaoe oOyuenue. FickyccTBEeHHbIC OIlK-2.2-y | JI1.4J12.1J13.1 BOIIPOCHI,
HelipoHHbIe ceTu. Pacrio3HaBaHue 00pa3oB. OIIK-2.2-B J3.2 9K3aMeH
IIpoctpancTBeHHblH aHanus. /JIex/ 6)!

2.3 HWckyccrBennnie Heiponnbie cetu. /Cp/ 5 6 OIlK-2.2-3 J.1 KouTtposbHbie

OIIK-2.2-Y | JI1.4J12.1J13.1 BOIIPOCHI,
OIIK-2.2-B JI3.2 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! KnaccuuKanyy, MOACITUPOBAHHS 1 5 2 OIIK-2.2-3 | JI1.1J12.1J13.1 | KoHTpomabHBIE
IIPOTHO3UPOBAHMs, TEHETHYECKHE AJITOPUTMEI, OIlIK-2.2-Y J3.2 BOIIPOCHI,
SBOJIIOLIMOHHOE ITPOrPAMMHUPOBAHNE, HEYETKAS OIIK-2.2-B € 9K3aMeH
JIOTHKA, CTAaTHCTHIECKUE MeTObI. /JIeK/

3.3 basbl nanabIX HOBOM apxutekTypsl. /Cp/ 5 6 OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTpoibHBIE

OIIK-2.2-Y JI3.2 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 | JI1.1J12.1J13.1 | KoutposabHble
JTAaHHBIX HOBOM apXUTEKTYphl. AHAIUTHUECKHE OIlK-2.2-Y J13.2 BOTIPOCHI,
wiatopmel. Crenuann3upoBaHHbIE S3bIKH OIIK-2.2-B )| 9K3aMeH
nporpaMMupoBanus. /JIex/

4.3 00630p TexHOJIOTHH 00pabOTKH OONBIINX 5 6 OIlK-2.2-3 | JI1.2J12.1J13.1 | KoHTponbHbIE
nanHbix /Cp/ OIlK-2.2-Y JI3.2 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 | JI1.1J12.1713.1 | KoHTpoJbHbIE
Query (pemaxrop 3ampocos), PowerPivot (Habopsr OIlK-2.2-Y JI3.2 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 | JI1.1J12.1713.1 | KoHTpoJbHbIC
OIlK-2.2-Y JI3.2 BOIIPOCHI,
OIIK-2.2-B 24 9K3aMeH
5.4 Microsoft PowerBl. YcranoBka u Hactpoiika. /J1a6/ OIIK-2.2-3 | JI1.1J12.1J13.1 Ortuer o
OIIK-2.2-Y JI3.2 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 dopMHUpOBaHHE UCXOIHBIX JaHHBIX. Y IPOIIEHUE OIlK-2.2-3 | JI1.4J12.1J13.1 | KoHTtpoJbHbIe
CTPYKTYpHI JaHHBIX. Bbruncinenue nu n3MeHeHne OIlK-2.2-Y JI3.2 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 | JI1.4J12.1J13.1 | KoHTtpoJbHbIe

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

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

Hactpotika cBsi3eii Mexay Tabnuiiamu. /J1a6/ OIIK-2.2-Y JI3.2 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 | JI1.4J12.1J13.1 | KoHTpoJbHbIC
Br16op 3 pekTHBHON BU3yann3aIum. OIlK-2.2-Y J13.2 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 | JI1.4J12.1J13.1 | KonTponbHbIE
Bu3yanu3sauuii. /Cp/ OIIK-2.2-Y JI3.2 BOTIPOCHI,

OIIK-2.2-B 24 3K3aMeH

7.4 Busyanuszanus nanusix 8 Microsoft PowerBl. /J1a6/ OIIK-2.2-3 | J11.4J12.1J13.1 Ortuer o

OIlK-2.2-Y JI3.2 BBITIOJTHCHUH
OIIK-2.2-B 24 71a00paTOpHOM
paboThI

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

OIlIK-2.2-Y JI3.2 BBITIOJTHCHUH
OIIK-2.2-B 24 71a00paTOpHOM
paboThI
Paznen 8. OcnoBbl sizbika DAX.

8.1 OcHogsl si3pika DAX. /Tema/

8.2 Beruuncnsiemble cTon01bl. Beraucnsembie TaOmUIIbL. OI1K-6.2-3 | JI1.2J12.1J713.1 | KoHTpoJbHbIC
Mepsr. 3anpockl. @opmysbl. Oynkiun. /Jlex/ OIlK-6.2-Y JI3.2 BOIIPOCHI,

OIIK-6.2-B 33 9K3aMeH




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

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

BBIYMCIISIEMBIX TAOJIHI[ ¥ cTOI010B. /J1ab/ OIIK-6.2-Y JI3.2 BBIITOJTHCHUH
OIIK-6.2-B 24 1a00paTOpHOI
padoThI

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

OIIK-6.2-B 24 1a00paTOpHOI
padoThI

8.6 3arpyska nanubix B Microsoft PowerBl ¢ OIIK-6.2-3 | JI1.2J12.1J13.1 Ortuer o
HCIIONb30BaHueM s3pika Python. /J1a6/ OIIK-6.2-Y J13.2 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 | JI1.3J12.1J13.1 | KoHTtpoJbHbIe
yrcaamu. Onepanuu co ctpokamu. Onepanuu ¢ OIlK-6.2-Y JI3.2 BOIIPOCHI,
Jaramu U BpemeneM. /Jlex/ OIIK-6.2-B JK3aMeH

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

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

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

nanubix. /Tlp/ OIIK-6.2-Y JI3.2 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 | JI1.3J12.1J13.1 | KoHTpoJbHbIC
Jlornueckue oneparuu. OnepaTrop BEeTBICHHS. OIlK-6.2-Y J13.2 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 | JI1.3J12.1J13.1 | KonrpoabHbIe

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

111 OcuoBsl 6ubmorexu Pandas. Haznauenue, chepa
npumeHenus. /Tema/

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

11.3 DataFrame u Series /Cp/ OI1K-6.2-3 | JI1.2J12.1J713.1 | KoHTpoJbHbIC

OIlK-6.2-Y JI3.2 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. OIlK-6.2-3 | JI1.2J12.1J713.1 | KoHTponbHbIe
Tune! nanHeix 6udaHoTeK NUMPY. OIlK-6.2-Y JI3.2 BOTIPOCHI,
OCHOBHBIE CTPYKTYPBI JAHHBIX U UX 3arpy3Ka. OIIK-6.2-B 21 9K3aMeH
Urenue u 3anuck AaHHBIX. IHIEKCHpOBaHueE,
paboTa ¢ HHJIEKCaMHL.

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

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

paboThI
Paznen 13. OcHoBHBIE onepanuu
MaHHIYJINPOBAHMS JaHHBIMH 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 | JI1.2J12.1J13.1 | KouTpomnbHble
uHjeKcy. BeiOopka JaHHBIX 110 YCIOBHUIO. OIIK-6.2-Y J3.2 BOIIPOCHI,
JobaBnenue naHHbIX. FI3MeHeHHe TaHHBIX. OIIK-6.2-B 31 JK3aMeH
OunbTps!l ¥ GunbTpanys. /Jlex/

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

OIIK-6.2-Y J3.2 BOIIPOCHI,
OIIK-6.2-B 25 9K3aMeH
13.4 Omneparuu 1o0aBieHue, U3MEHEHNe, GUIbTpanus B OIIK-6.2-3 | JI1.2J12.1J13.1 Ortuer o
Pandas. /TIp/ OIIK-6.2-Y J13.2 BBITTOJTHEHHT
OIIK-6.2-B 25 MPAKTUYECKOM
paboThI
Paznen 14. OcHoBHBIE Onepanuu
MaHHIYJNPOBAHMS JaHHBIMH B Pandas:
IPYNIHPOBKA U CIHSTHAE.

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

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

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

OIIK-6.2-3 JI3.2 BOTIPOCHI,
95 9K3aMeH
14.4 Omnepanyy rpynnupoOBKY U CIUSHUS TaHHBIX B OIIK-2.2-B | JI1.2J12.1J13.1 Otuer o
Pandas. /TTp/ OIIK-6.2-B J13.2 BBITIOJTHEHUT
25 MPaKTHYECKOMI
paboThI
Pazgen 15. IlocTpoenne rpadukoB 1 JuarpaMm
B Pandas.

15.1 IMocTpoenue rpagukoB U JUarpaMm B
Pandas. /Tema/

15.2 bubmurorexa matplotlib — nasnauenue u cdhepa OI1K-6.2-3 | JI1.2J12.1J713.1 | KonTtponbHbIe
npumerenust. Onepanust plot. Ynpasnenue OIIK-6.2-Y J3.2 BOIIPOCHL,
BHELIHUM BUAOM IpaduKoB. /JIex/ OIIK-6.2-B €] 9K3aMeH

15.3 Bubanorexa matplotlib /Cp/ OIIK-6.2-3 | JI1.2J12.1J13.1 | KonTpomnbHbIE

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




15.4 IMoctpoenue rpadukos u quarpamm B Pandas. /Ip/ 5 2 OIlK-6.2-3 | JI1.2J12.1J13.1 Otuer o
OIIK-6.2-Y JI3.2 BBIITOJIHEHUN
OIIK-6.2-B PaKTUIECKOH
paboThI
Paznen 16. Ctatuctuyeckasi 00padoTka JaHHbIX
¢ HCMOJIb30BaHueM OuOMoTeKkH SCIPy.
16.1 IMoctpoeHue rpaduKoB U AUarpamMMm B 5 0
Pandas. /Tema/
16.2 Crarucruueckas 00paboTKa JaHHBIX C 5 2 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTpombHBIE
ucronb3oBanueM 6udanorexu SCiPy. /Jlex/ OIIK-6.2-Y JI3.2 BOIIPOCHL,
OIIK-6.2-B o1 9K3aMeH
16.3 OcHoBHbIe cratuctuueckue Gynaxmuu SCiPy /Cp/ 5 15,3 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTponbHbIe
OIlK-6.2-Y JI3.2 BOTIPOCHI,
OIIK-6.2-B 37 9K3aMEH
16.4 Craructuueckas 06paboTka naHHbBIX B Pandas ¢ 5 2 OIlK-6.2-3 | JI1.2J12.1J13.1 Otuer o
UCIIONB30BanueM Oubmoteku SCiPy. /Tp/ OIIK-6.2-Y JI3.2 BBIITOJTHEHU T
OIIK-6.2-B 35 PaKTUIECKOH
paboTHI
Paspen 17. Ilpome:xyTouHast aTTecTANMsA
17.1 IlonroroBka k 3K3aMeHy, MHAasl KOHTaKTHas 5 0
pabota /Tema/
17.2 IMpuem sx3amena /MKP/ 5 0,35 | OIIK-2.2-3 JI1.1J11.2
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
17.3 Koncynpsranus /Kuc/ 5 2 OIlK-2.2-3 JI.1J11.2
OIIK-2.2-Y JI1.3
OIIK-2.2-B | JI1.4J12.1J13.1
OIIK-6.2-3 J13.2
OIIK-6.2-Y
OIIK-6.2-B
17.4 IMoaroroBka k sK3aMeHy /OK3aMeH/ 5 4435 | OIIK-2.2-3 JI1.1J11.2
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

5. OHEHOYHBIE MATEPHAJIbI [10 JUCHHUIIJIMHE (MOAY JIIO)

O1eHOYHBIE CPEeACTBA IO TUCHHUILTHHE "AHann3 OONbIINX JaHHBIX" MPEICTABICHBI B IPHIOKEHHN K padoyeii mporpammMe
JTUCLUTUINHBI

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

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast TMTEpPaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KommuectBo/
rox Ha3Banue DbC
JI1.1 |Boponosa JI. 1., Big Data. Mero/pl 1 cpefcTBa aHanm3a : yueOHoe rmocobre MockBa: 2227-8397,
Boponos B. . MoCKOBCKHiA http://www.ipr
TEeXHUIECKHH bookshop.ru/6
YHUBEPCHUTET 1463.html
CBS3U U
nH)OPMATHKH,

2016, 33 c.




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
oI HasBanue DbC
JI1.2 | Makkunnu ¥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
JI1.3 | Cesepenc Y. Bsezenue B nporpamMmupoBanue Ha Python Mockga: https://e.lanbo
UHTYUT, ok.com/book/1
2016, 231 c. 00703
JI1.4 | Makmanos A. B., Bonbime nanneie. Big Data CaHkT- 978-5-8114-
XKypasnes A. E., IetepOypr: 6810-2,
Toemasikaps JI. H. Jlams, 2021, 188 | https://e.lanbo
c. ok.com/book/1
65835
6.1.2. lonoJiHUTeIbHAS JIUTEPaTypa
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnparenscrBo, | Kommuectso/
rof HazBaHue ObC
JI2.1 |Pamuenxo U. A, TexHonoruu u uHppacTpykrypa Big Data : yaeObHOe ocobue CaHkT- https://e.lanbo
Huxomnaes . H. IetepOypr: ok.com/book/1
HUY UTMO, 36430
2018, 52 c.
6.1.3. MeTtonnueckue pa3pabdoTku
No ABTOPBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Koamuectso/
rof HazBaHue ObC
JI3.1 | Ko63apenxo /1. H., YuebHoe nocodue TUCIUIIMHEL «AHANN3 OOJBLINX JAHHBIX» Maxauxana: https://e.lanbo
Mycradaes A. T, JULst HanpasJieHus moarotoBku 38.03.05 «busHec-uHpOpMaTHKaY, AT'YHX, 2019, |ok.com/book/2
Ko63apenko /1. H. npoduib « DNEKTPOHHBIH OU3HECH 107 c. 46542
JI3.2 | Kagsipoga, H. O., CTaTUCTHYECKUI aHaIM3 OOJBIINX JaHHBIX: MOIX0/] HA OCHOBE CaHkr- 978-5-7422-
TTaBnoga, JI. B. MAIlIMH OTIOPHBIX BEKTOPOB : yueOHOE mocodue TletepOypr: 7813-9,
Cankr- https://www.ip
IerepOyprekuit | rbookshop.ru/
mosuTexuundeck | 128651.html
Uil yHUBEpCUTET
ITerpa
Benukoro,
2022, 60 c.
6.2. ITepeyennb pecypcoB HHPOPMALIMOHHO-TeJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"
21 OnexTpoHHO-0nOIMoTeyHas cuctema «[PRbooksy»
D2 | OnekrpoHHO-OMOIMOTEYHAs cucTeMa «JIaHb»
23 Dnextponnas 6ubmoreka OPANUT
24 OTkpBITOE MeTOMYIecKoe Tocobue o Power Bl
25 JlokymenTanus Pandas
26 | HoxymenTanus matplotlib
27 | HoxymenTanus SciPy
6.3 Ilepeuens nporpaMmMHoro obecrnieyeHusi 1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHs JTULIEH3HOHHOTO U CBOOO/IHO PACIPOCTPAHSIEMOr0 MPOrpaMMHOI0 odecreyeHusl, B TOM YHcJIe
0TEeYeCTBEHHOr0 MPOU3BOICTBA
HaumeHnoBanue Onucanne
Python Csob6omnoe 11O
PyCharm Ceoboanoe T1O




Far Manager 3

Csoboanoe 10

OnepaunonHnas cucrema Windows Kommepueckas nuueH3us

6.3.2 Ilepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

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

7. MATEPUAJIbHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI (MOAY JIs1)

254 yuyeOHO-aIMUHHUCTPATHBHBIN KOpITyc . YueOHas ayautopus kadeapsl ACY miis poBeACHUS 3aHATHI JICKIIMOHHOTO
1 THIIA, TPYIIIIOBBIX U MHANBHIYAIBHBIX KOHCYIBTALIUH, TEKYIIIETO KOHTPOJIS ¥ IPOMEXYTOUHOU aTTectanun 64 mecta, 1
IpoeKTop, 1 3kpaH, | KOMIBIOTEP, CHENNATN3NPOBaHHAsI MeOeIb, MapKepHast JOCKa

9 127 yueOHO-aJMUHUCTPATUBHBIHM KopIlyc. YueOHas ayAUTOPUS UL IPOBEJCHUS IPAKTUIECKUX 3aHATUH, 1a00paTOPHbIX
paGor 25 TTIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3Y, HDD 500Gh

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIIMHE (MOAYJIIO)

MCTO,HI/I'-ICCKI/IC YKa3aHus 110 OCBOCHUIO AW CHUTIIINHBI " AHanu3 GOJIBIINX ,Z[aHHI)IX" MpeACTaBJICHBI B IPUJIOKCHUH K paGoqeﬁ

IporpaMmMe QUCHHUITTINHBL

Onepatop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT NMOAMUCAH 3/IEKTPOHHOM NMOAMNMUCHIO
noAanncCAHO ®reoy BO "PrPTY", PIPTY, Xononos Cepreli ViBaHOBWY, Mpocras noanuce
3ABEAYIOLLMM 3aBeaytowmin kaceapoii ACY
KA®E[IPbI
NnoANnCAHO ®reoy BO "PrPTY", PIPTY, Xononos Cepreli ViBaHoBWY, MpocTtas noanucb
3ABELYIOLLMM 3aBeaytowmin kadeapoii ACY
BbIMYCKAIOLLLEN
KA®ELPbI
noanncAHoO ®rboy BO "PrPTY", PIPTY, Ep3binésa AHHa AnekcaHApoBHa, Mpocras noanuce
HAYAJTIbHUKOM YPOI HauanbHuk YPOI




