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1. IEJIX OCBOEHUSA JTUCHHUILJIMHBI (MO Y JIS)

1.1]|Llens: MOATOTOBKA CTYACHTOB K PEIICHIIO THIIOBBIX 33/1a4 B chepe aHaIH3a, TpaHC(HOPMAIUH H IIPESICTABIICHHS PE3yIIbTATOB
00paboTKY CTPYKTYpHPOBAHHBIX U HECTPYKTYPHPOBAHHBIX JAaHHBIX OIPOMHBIX 00BHEMOB M 3HAUUTEIEHOTO MHOT000pasHs ¢
IIPUMEHEHHUS TOPA30HTAIBHO MaCIITaOMPYEMBIX IPOrPAMMHBIX HHCTPYMEHTOB.

1.2|3amaun:

1.3|- 3HAKOMCTBO C OCHOBHBIMU KOHICIITYAJIbHBIMU MOHATUSAMU JUCHUIIIINHDBI;

1.4|- uzyuenue ocHOBHBIX MeTog0B Data Mining st oGHapyXeHus B JaHHBIX PaHee HEU3BECTHBIX, IPAKTUYECKH MOJNIE3HBIX U
JOCTYIIHBIX MHTEPIIPETALUN 3HaHUIA;

1.5|- nu3yueHue METO/IOB CMELIEHHUSI M UHTETPALIUK JAHHBIX, IPOCTPAHCTBEHHOr'0 aHAJIN3a, BU3YaJIU3al[M1 aHAJTMTHIECKIX
JTAaHHBIX;

1.6]- N3YUCHUC NPOrpaMMHBIX CPEICTB Ou3HEeC-aHaInu3a JAaHHBIX;

1.7]- momydeHne HaBBIKOB BBINOIHEHNS OIEpalliii H3BICUCHHU, IpeodpazoBaHus, 3arpy3ku (ETL) s obpabotku MaccuBa
JIAHHBIX peaTbHON MPEAMETHOH 0OIACTH.

2. MECTO JUCHHUILIMHBI (MOIYJIST) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Huxn (paznen) OIL: |Bl .0

2.1|TpeGoBaHus K MpeIBAPHTEIBHOI MOATOTOBKE 00yIAIONIErocs:

2.1.1|OmneparmoHHbIE CHCTEMBI

2.1.2|Cetu v TeneKOMMYHHUKAIMA

2.1.3| TexHOMOrNY PO PAMMHUPOBAHHS

2.1.4|Ba3bl JaHHBIX

2.1.5|Yyebnas mpakTrka

2.1.6{Yuebnas mpakTrka

2.1.7| AnropuTMHYECKHE SI3BIKU U IIPOrPaMMUPOBAHUC

2.1.8|VHpopMaIiOHHbIE TEXHOJIOTHH

2.1.9|O3nakoMuTenbHas IPaKTHKA

2.2|Iucuumimabl (MOAYJIM) M MPAKTHKH, ISl KOTOPBIX OCBOEHHE TAHHOI JUCIMIUTMHLI (MOYJIs1) HEOOXOIUMO KaK
NpeaecTByIoiee:

2.2.1|NuTennexTyanbHbie MHQOPMAIIMOHHBIE CUCTEMbI M TEXHOJIOTHU

2.2.2|BeInonHeHre ¥ 3alUTa BhITyCKHOW KBATH(UKAIMOHHOMN padoTh

2.2.3|TIpenuruioMHas IpaKkTUKa

2.2.4|TIpon3BOJICTBEHHAS ITPAKTHUKA

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCATLINHEI
(MOJYJIST)

OIIK-2: Cnoco6eH NOHUMATH NMPHHIMIBI PA00ThI COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIl M MPOrPAMMHBIX CPEJICTB, B
TOM 4HcJle 0Te4eCTBEHHOr0 IPOM3BO/ICTBA, M MCN0JIb30BATH UX NIPH peleHus 3a/1a4 npodeccuoHaIbLHOM 1eTeILHOCTH;

OIIK-2.2. Ucnonb3yeT npy penieHUH 3a1a4 npogeccuoHaTbHOM NesITeJJbHOCTH COBpeMeHHbIe HHGOPMAIlHOHHbIE TEXHOJIOTHH
U NporpaMMHbIe CPeACTBa, B TOM YHCJIe 0Te4eCTBEHHOI 0 NPOU3BOACTBA

3Harth

COBpeMEeHHbIe HH()OpMAIIMOHHBIC TEXHOJIOTUH M ITPOrPAMMHBIE CPE/ICTBA B 00JIACTH aHAIHM3a U 00pabOTKK OOJIBIINX IAHHBIX, B TOM
YHCIIe OTEYECTBEHHOTO IIPOU3BOACTBA.

YMmernb

HCIOJIb30BaTh COBPEMEHHbBIC MH()OPMAIIOHHBIC TEXHOJIOIMH M TIPOTPAMMHBIC CPEACTBA B 00JIACTH aHAKM3a U 00paOOTKH OOJBIIHNX
JAaHHBIX JUIS PEIICHNUS IPAKTHYECKUX 33/1a4 B pealibHON IPeIMETHOH 00J1acTH

Baaners

ocHOBHBIMHU Merofgamu Data Mining mist obHapy)KeHuUs B JaHHBIX PAHEE HEHM3BECTHBIX, IIPAKTHYCCKH ITOJIC3HBIX M JOCTYITHBIX
HWHTEpIIpeTannii 3HaHui

OIIK-6: Cnioco0eH pa3padaTbIBaTh AJArOPUTMbI H NPOrPAMMbI, MIPUTOIHBIE AJI IPAKTHYECKOr0 NPUMeHeHUsI B o01acTi
HH(OPMALMOHHBIX CHCTEM M TeXHOJIOTHii;

OIIK-6.2. BoinoJiHsieT pa3paGoTKy aIropuTMH4ecKoro ¥ NporpaMMHOro odecnevyeHus Jisl pelieHusi IPUKJIAIHbIX 32124

3Hath

OCHOBHBIE TPEOOBAHHS F TIOAXO/bI K IOCTPOCHHUIO IPOTPaMMHOTO OOecTiedeHHs aHaI3a OONBIINX JaHHBIX;

Ymern

pa3pabaThIBaTh MpOrpaMMHOE 00eCTIeueHNEe IS STAIOB U3BJICUEHHs, TPe0Opa30BaHMs, 3arPy3KH U aHaJi3a OONBIINX JaHHBIX;
Baagern

IPOrpaMMHBIMH HHCTPYMEHTaMH PabOTHI ¢ OONBIINMI JAHHBIMIL.




B pe3yabrare 0cBOeHHsI TUCHUILIMHBI (MOYJIs) 00yYaIOIIMIACH T0JIKEH

3.1

3HaTh:

311

COBPECMCHHBIC I/IH(i)OpMaIII/IOHHI)Ie TEXHOJIOTUH U MPOrpaMMHBIC CPCACTBA B o0acTy aHaM3a u 06pa6OTKI/I OOJIBIINX
JAaHHBIX, B TOM YUCJIC OTCUCCTBCHHOI'O IIPOU3BO/ICTBA; OCHOBHLIC Tpe6OBaHI/I${ 1 IOAXOABI K ITOCTPOCHUIO ITPOIrPAMMHOI0

obecreueHus aHaM3a OOJIBIINX JAHHBIX.

3.2

YMmeTh:

321

HCIIOJIB30BATh COBPEMEHHBIE HH(OPMAIIOHHbIE TEXHOJIOTHU U IIPOrPaMMHBIC CPEICTBA B 00JIaCTH aHaIHM3a M 00paboTKN
OOJBIINX JAHHBIX JUTSA PELICHMS MPAKTHYCSCKUX 33124 B PEIBHOI IIpeIMETHOI 00:1acTH; pa3pabaThBaTh MPOrPaMMHOE
obecrieyeHye JUIs ITAIlOB M3BJIICYEHH, IIPEOOPa30BaHMs, 3aTPy3KH M aHAM3a OOJBIIIX JAHHBIX.

3.3

Baapern:

331

OCHOBHBIMHU ME€TOAaMH Data M ining JIA 06Hapy)l(eHI/I${ B JaHHBIX paHEC HCU3BCCTHLIX, MMPAKTUYCCKU ITOJIC3HbIX U
JAOCTYIIHBIX I/IHTCpHpeTaIII/Iﬁ 3HaHPII71; MNporpaMMHbBIMU UHCTPYMCHTaAMHU pa6OTI>I ¢ OonpmuMu JaHHBIMU.

4. CTPYKTYPA U COJEP’KAHME JUCLUTIIMHBI (MOLY.JIsT)

Kon HaumeHnoBanme pa3iesnoB u Tem /Buj 3ansitusi/| Cemectp / | Yacos | Kommneren- | Jlureparypa dopma
3aHATHS Kvpc 10701 KOHTDOJISA
Paznes 1. Anaiu3 60JIbIINX JAHHBIX.
OcHOBHbIE TEPMUHBI U ONPe/Ie/IeHHUs.

11 Amnanu3 601b1MX JaHHBIX. OCHOBHBIE TEPMUHBI U 5 0
onpenenenns. /Tema/

1.2 Tepmuns! u onpenenenust. Ilpusnaku Gonbiux 5 2 OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTponbHbIe
JaHHBIX. VICTOYHUKY OONBIINX NAaHHBIX. OIIK-2.2-yY JI3.2 BOIIPOCHI,
Xapaktepuctuk VVV («o0bemM», «CKOpOCTbY, OIIK-2.2-B €] 9K3aMeH
«MHOroodpasuey). /JIex/

1.3 Hcrounuku 6onpiunx faHHbIX. /Cp/ 5 6 OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHTponbHbIe

OIIK-2.2-yY JI3.2 BOIIPOCHI,
OIIK-2.2-B 21 9K3aMeH
Pa3nen 2. O630p MeTOI0B aHaIU3a GOJBIINX
JAHHBIX.

2.1 0O030p METO/IOB aHAJIN3a OOJBIINX JAHHBIX. 5 0
/Tema/

2.2 CwMenienye 1 MHTerpalys JaHHbBIX. 5 2 OIIK-2.2-3 J1.1 KonTponbHbie
Kpayncopcunr. MammunnHoe oOy4eHue. OIIK-2.2-Y | JI1.4J12.1J13.1 BOIIPOCHI,
HckyccTBeHHbIE HEHPOHHBIE CETH. OIIK-2.2-B JI3.2 9K3aMeH
PacniosnaBanue 06pa3oB. [IpocTpaHCTBEHHBIH €]

2.3 HckyccTBennbie HelipoHHble cetn. /Cp/ 5 6 OIlK-2.2-3 JI1.1 KonTtposnbHbie

OIlK-2.2-V | JI1.4J12.1J13.1 BOIPOCHI,
OIIK-2.2-B JI3.2 9K3aMeH
Pazgen 3. O030p MeT010B aHAIM3a 0OJIBLIINX
JaHHBIX Kjacca Data Mining.

3.1 0O0630p METO/IOB aHAJIN3a OOJBIIUX JAHHBIX 5 0
kiacca Data Mining. /Tema/

3.2 MerTonbl KnaccupKalyum, MOICITUPOBAHHS U 5 2 OIlK-2.2-3 | JI1.1J12.1J13.1 | KoHTtponbHbIe
MIPOTHO3UPOBAHHUS, TEHETUYECKUE aJITOPUTMBI, OIlK-2.2-Y JI3.2 BOIPOCHI,
SBOJIIOIIMOHHOE MTPOTPAMMHUPOBAHNUE, HEYETKAsI OIlK-2.2-B 21 9K3aMeH
JIOTMKA, CTATUCTHYECKHE METOEI. /JIek/

3.3 Basbl naHHBIX HOBOM apXuTekTypbl. /Cp/ 5 6 OIlK-2.2-3 | JI1.4J12.1J13.1 | KoHTtposnbHbIe

OIlK-2.2-Y JI3.2 BOIPOCHI,
OIIK-2.2-B 9K3aMeH
Paznen 4. O0630p TexHoJ10ruii 06padoTKu
00JILIIUX TAHHBIX.

4.1 00630p TexHOIOTHIT 00pabOTKK OOJBIINX TaHHBIX. 5 0
/Tema/

4.2 ITporpamMMHo-amnapaTHbie KOMIUIEKCHI. ba3bl 5 2 OIlK-2.2-3 | JI1.1J12.1J13.1 | KoHTtposnbHbIe
JTAHHBIX HOBOW apXUTEKTYphl. AHAIIUTHIECKHE OIlK-2.2-Y JI3.2 BOMIPOCHI,
wiathopmbl. CrieIHaTU3UPOBAHHBIC SI3BIKH OIlK-2.2-B 21 9K3aMeH
nporpamMMupoBanus. /JIex/

4.3 00630p TexHONOTHH 00pabOTKM OOJBIINX JAHHBIX 5 6 OI1K-2.2-3 | JI1.2J12.1J13.1 | KoHTtposnbHbIe
/Cp/ OIlK-2.2-Y JI3.2 BOIPOCHI,

OIIK-2.2-B 9K3aMeH
Pasnen 5. Microsoft PowerBl. Haznauenne,
cepa npumeHenusi. OCHOBHbIE
(pyHKIHOHANBHBIE BO3MOKHOCTH.




5.1 Microsoft PowerBl. Hasuauenue, chepa
npuMeHeHus. OCHOBHbIE () yHKIIMOHATEHBIE
Bo3MOoXkHOCTH. /Tema/

5.2 Cocra n Ha3nayenue Power Bl Desktop: Power OIIK-2.2-3 | JI1.1JI2.1J13.1 | KonTponbHbIe
Query (pexakrop 3ampocos), PowerPivot (Habopst OIlK-2.2-Y JI3.2 BOIIPOCHI,
¥ MOJIENH JaHHbIX), Power View (mmomcucrema OIIK-2.2-B 21 9K3aMeH
BH3YyaJIM3alMH U MOCTPOCHHS 0T4eTOB). /JIeK/

5.3 Power Query (penaxTop 3amnpocos) /Cp/ OIIK-2.2-3 | JI1.1J12.1J13.1 | KonTposbHbIe

OIIK-2.2-y JI3.2 BOIIPOCHI,
OIIK-2.2-B 24 9K3aMEH
54 Microsoft PowerBl. YcranoBka u HacTpoiKa. OIIK-2.2-3 | JI1.1J12.1J13.1 Otuer o
/J1a6/ OIlK-2.2-Y JI3.2 BBIMOJTHCHUH
OIIK-2.2-B 24 J1abopaTopHOI
paboTHI
Pa3gen 6. 3arpy3ka u npeodpa3oBaHue JaHHBIX
B Microsoft PowerBI.

6.1 3arpyska u npeobpaszoBanue qaHHbIX B Microsoft
PowerBI. /Tema/

6.2 @DopMHUPOBaHUE UCXOAHBIX JAHHBIX. YIIPOLIEHUE OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHnTponbHBIE
CTPYKTYpBI JaHHBIX. BpIuKclIeHNE U N3MEHEHUE OIIK-2.2-Y JI3.2 BOIIPOCHI,
THUIIOB IaHHBIX cTOJIONOB. OObearHEHNE OIIK-2.2-B 22 9K3aMeH
HECKOJIBKUX TaOnHIl B oHy. [Ipodunuposanue
aHHBIX. /JIex/

6.3 Ipodunuposanue nanusix. /Cp/ OIIK-2.2-3 | JI1.4J12.1J13.1 | KoHnTponbHBbIE

OIIK-2.2-y JI3.2 BOIIPOCHI,
OIIK-2.2-B 24 9K3aMEH
6.4 3arpyska nausbix B Microsoft PowerBI. /J1a6/ OIIK-2.2-3 | JI1.4J12.1J13.1 OTuer o
OIIK-2.2-Y JI3.2 BBITIOJIHEHU T
OIIK-2.2-B 24 nabopaTopHOi
paboThI

6.5 Cosnanme mMonenu nanHbix B Microsoft PowerBl. OIIK-2.2-3 | JI1.4J12.1J13.1 Otuer o

Hacrpoiika cBszeii Mmexxay Tadbmumamu. /J1a6/ OIlK-2.2-Y JI3.2 BBITIOJIHEHU T
OIlK-2.2-B 24 nabopaTopHOH
paboThI
Pasznuen 7. Busyasmszanus nannbix B Microsoft
PowerBI.
7.1 Busyanuzanus naaasix B Microsoft PowerBl.
/Tema/

7.2 JlobaBneHnE AIIEMEHTOB BU3yaJIN3allii B OTYCTHI. OIlK-2.2-3 | JI1.4J12.1J13.1 | KouTposbHbIe
Br16op 3¢ pexTuBHOM BU3yanu3anum. OIlK-2.2-Y JI3.2 BOIPOCHI,
dopmMaTHpOBaHUE U HACTPOWKA BU3yaIH3alIUK. OIlK-2.2-B 22 9K3aMeH
PaboTa ¢ KITIF0YeBBIMH TIOKa3aTEISIMU
a¢dextuBHOCTH. /JIeK/

7.3 ®dopMaTHpOBaHUE U HACTPOWKA BU3YaJIH3allUi. OIlK-2.2-3 | JI1.4J12.1J13.1 | KouTposbHbIe
/Cp/ OIlK-2.2-Y JI3.2 BOIPOCHI,

OIIK-2.2-B 24 9K3aMeH

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

/J1a6/ OIIK-2.2-Y J13.2 BBITIOJTHEHUH
OIlK-2.2-B 24 nabopaTopHOU
padoThl

7.5 Owunprparms gaHasix B Microsoft PowerBl. /J1a6/ OIIK-2.2-3 | JI1.4J12.1J13.1 Otuer o

OIIK-2.2-Y JI3.2 BBITIOJTHEHUH
OIlK-2.2-B 24 nabopaTopHOH
paboThl
Paznen 8. OcHoBbl s1361ka DAX.

8.1 OcHogsl s13p1ka DAX. /Tema/

8.2 BreruucisieMslie cronOpl. BeraucisieMsle TaOIUIbL. OI1K-6.2-3 | JI1.2J12.1J13.1 | KouTposbHbIe
Mepei. 3anpockl. @opmysibl. Oynkiun. /JIek/ OIlK-6.2-Y JI3.2 BOIPOCHI,

OIIK-6.2-B 33 9K3aMeH

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

OIIK-6.2-Y J13.2 BOITPOCHI,
OIIK-6.2-B 54 9K3aMeH




8.4 Hcnons3oBanue s3pika DAX m1st coznanus OIIK-6.2-3 | JI1.2J12.1J13.1 Oruer o

BBIUNCISIEMBIX TaOJIHIL U cTOJIONOB. /J1ab/ OIIK-6.2-Y JI3.2 BBIIIOJITHEHUH
OIIK-6.2-B 24 nabopaTopHO¥t
paboThI

8.5 Hcnons3oBanue s3pika DAX 11 co3nanus Mep. OIIK-6.2-3 | JI1.2J12.1J13.1 Ortuer o
/J1ab/ OIIK-6.2-Y JI3.2 BBITIOJTHEHUH

OIIK-6.2-B 24 nabopaTopHO¥t
paboTHI

8.6 3arpyska mausbix B Microsoft PowerBl ¢ OIIK-6.2-3 | JI1.2J12.1J13.1 Otuer o
UCIIONB30BaHUEM si3bika Python. /J1a6/ OIIK-6.2-Y JI3.2 BBIMOJTHCHUH

OIIK-6.2-B 24 J1ab0paToOpHOI
paboTHI
Paznen 9. OcHOBBI IPOrpaMMHPOBAHUS HA
si3pike Python. CTpykTypa nporpaMmsl, THIIBI
JAHHBIX.
9.1 OCHOBBI IPOrpaMMHpPOBaHKs Ha s361ke Python.
CTpykTypa nporpaMmbl, THITH! JaHHBIX. /Tema/

9.2 IlepemenHsle U TUIBI JaHHBIX. Onepanuy ¢ OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTpomnbHBIE
yrciaamu. Onepanuu co crpokamu. Onepanuu ¢ OIIK-6.2-Y JI3.2 BOIIPOCHI,
Jnatamu ¥ BpemeHeM. /JIex/ OIIK-6.2-B 9K3aMeH

9.3 T'enepanus cnydaiinbix yucen /Cp/ OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTposbHbIe

OIIK-6.2-Y J13.2 BOIIPOCEI,
OIIK-6.2-B 9K3aMEH
9.4 VYcraHoBka u HacTpoiika Python /TIp/ OIIK-6.2-3 | JI1.3J12.1J13.1 OTuer o
OIIK-6.2-Y JI3.2 BBITTOJTHEHUH
OIIK-6.2-B MPAaKTUIECKON
paboThI

9.5 Crpykrypa nporpammsl B Python. Tumbl JaHHbBIX. OIIK-6.2-3 | JI1.3J12.1J13.1 Otuer o

Mp/ OIIK-6.2-Y JI3.2 BBITIOJIHEHU T
OIIK-6.2-B IIPAKTUIECKOMN
paboTsI
Pa3znen 10. OcHOBBI NPOrpaMMHPOBAHNS HA
Python. OcxoBuble onepatopsl. [pouexypst u
¢ynkuuu. BBoa-BbIBOI JTaHHBIX.
10.1 OcHOBBI IpOrpaMMHUpOBaHus Ha Python.
OcHoBHbIe onepatopsl. [Ipouenypsl U G yHKIIHH.
BBon-BeiBox naHHBIX. /Tema/

10.2 VYcnoHble BbIpaskenus. Onepanuy cpaBHEHHUSL. OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTpomnbHbIe
Jlornueckue oneparuu. OnepaTop BETBICHHUS. OIIK-6.2-Y JI3.2 BOIIPOCHI,
[pocrelimne MUKIBI U IUKIBI C TEPEMEHHBIMU. OIIK-6.2-B 22 9K3aMeH
VYerpotictBo nnkios for. @ynkiuu. Obnactu
BH/IIMOCTH TTepeMEeHHBIX. /JIex/

10.3 Pa6ora co cniuckamu /Cp/ OIIK-6.2-3 | JI1.3J12.1J13.1 | KounTponbsHble

OIIK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 9K3aMeH
10.4 OcuosHble onepaTopsl Python. Tporeaypst u OI1K-6.2-3 | JI1.3J12.1J13.1 Oruer o
¢yskuun. BBon-BeiBon nanubix. /TIp/ OIlK-6.2-Y JI3.2 BBITIOJIHEHU T
OIIK-6.2-B MPAKTUIECKOU
paboThl
Pazpaeun 11. OcHoBbl 6ubanorexn Pandas.
Hasznauenmue, cpepa npuMeHeHusl.

111 Ocuossl 6ubnorexn Pandas. Hazunauenue, chepa
npuMeHenus. /Tema/

11.2 Hasuauenwve u chepa nmpumenerns Pandas. OI1K-6.2-3 | J11.2J12.1J13.1 | KonTtposnbHbie
VYcranoBka u Hactpoiika Pandas. O630p OCHOBHBIX OIlK-6.2-Y JI3.2 BOIIPOCHI,
(yHKIIMOHATBHBIX BO3MOKHOCTEH Pandas. OIIK-6.2-B 21 9K3aMeH
/JTex/

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

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

Pasnen 12. ba3zoBble 00bekThHI Pandas u pagora
¢ numu: DataFrame, Series. Bub.anorexka
NumPy. Beoxn-BriBoa B Pandas.




12.1 basossie 00bekThl Pandas u pabora ¢ HUMHE:
DataFrame, Series. butnmmorexka NumPy. Beox-
BbIBOJ B Pandas. /Tema/

12.2 bubmmorexa NumPy, cBs3s NumPy u Pandas. OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHnTponbHBIe
Tunbl qaHHbIX 6uOIHOTeK NUmMPYy. OIIK-6.2-Y JI3.2 BOIIPOCHI,
OCHOBHbIE CTPYKTYpbI JaHHBIX U UX 3arpy3Ka. OIIK-6.2-B 21 3K3aMeH
YreHne U 3a1MCh TaHHBIX. MIHIeKcHpoBaHue,
pabota c HHIEKCaMH.

/JTex/
12.3  |Pa6ora c csv-daitnamu /Cp/ OIIK-6.2-3 | JI1.3J12.1J13.1 | KoHTponbHbIe
OIIK-6.2-Y 3.2 BOIIPOCHI,
OIIK-6.2-B 35 9K3aMeH

12.4  |Bazosbie o0bekTHl Pandas u pabora ¢ HUMH: OIIK-6.2-3 | JI1.3J12.1J13.1 Ortuer o
DataFrame, Series. Beon-BeiBoj1 nanHbIx B Pandas. OIIK-6.2-Y JI3.2 BBITIOJIHEHUHT
Mp/ OIIK-6.2-B MPaKTHYECKOM

paboThI
Pa3znen 13. OcHOBHbBIe onepanuu
MaHHUIYJIMPOBaHus JaHHbIME B Pandas:
nobaBJieHHe, H3MeHeHHe, (puIbTpanms.

13.1 OCHOBHBIE Ollepallii MaHUITYJIUPOBAHUS
naHHeIMA B Pandas: nobasnenue, n3sMeHeHue,
¢mpTpanys. /Tema/

13.2 Bri6opka 1aHHBIX 110 MeTKaM. BbIOOpKka 1aHHBIX OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHTposbHBIE
0 MHJEKCY. BhIOOpKa JaHHBIX 1O YCIIOBHIO. OIIK-6.2-Y JI3.2 BOIPOCHI,
JlobaBiieHre TaHHBIX. MI3MeHeHHE TaHHbBIX. OIIK-6.2-B 21 9K3aMEH
Ounbtpsl ¥ GunbTpanus. /Jlex/

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

OIIK-6.2-Y J3.2 BOIIPOCHI,
OIIK-6.2-B 395 9K3aMeH
13.4 Oneparuu 106aBieHue, n3MeHeHne, GUIbTPALU OIIK-6.2-3 | JI1.2J12.1J13.1 Otuer o
B Pandas. /IIp/ OIIK-6.2-Y JI3.2 BBINIOJIHEHUH
OIIK-6.2-B 25 MPAKTUIECKON
paboThI
Pa3nen 14. OcHoBHbBIE OnIepalIuU
MaHHUIYJIMPOBaHus JaHHbIME B Pandas:
rPyNNnUpoOBKa U CAMSIHHE.

14.1 OCHOBHBIE OIEepaly MaHUITYJITUPOBAHUS
JaHHBIME B Pandas: rpynmnupoBka U ciausHue.

/Tema/

14.2 Omneparws groupby u pabora ¢ rpymmoii. OIlK-2.2-3 | J11.2J12.1J13.1 | KoHTtposnbHbie
Arperatsbie ¢pyHkunu. Onepaius Merge. OIlK-6.2-3 JI3.2 BOIPOCHI,
Omneparws join. /JTex/ 31 9K3aMeH

143 Oxonnbie QyHukipu /Cp/ OIlK-2.2-3 | J11.2J12.1J13.1 | KoHTtposnbHbie

OIlK-6.2-3 JI3.2 BOIPOCHI,
25 9K3aMeH
14.4 Onepaiyu rpyrniupoBKY U CIIUSHUS JaHHBIX B OIlK-2.2-B | JI1.2J12.1J13.1 Oruer o
Pandas. /TIp/ OIIK-6.2-B JI3.2 BBITTOJTHEHUH
25 MPaKTUIECKOI
paboThl
Pazpnean 15. llocTpoenne rpadgukoB U 1uarpamMm
B Pandas.
15.1 Iocrpoenne rpadukoB u quarpamm B Pandas.
/Tema/

15.2 Bubnuorexa matplotlib — Hasnauenue u cdepa OIIK-6.2-3 | JI1.2J12.1J13.1 | KouTposbHbIe
npumenenust. Onepanust plot. Yopasnenune OIIK-6.2-Y JI3.2 BOITPOCHI,
BHEITHAM BUAOM rpaduKoB. /JIex/ OIIK-6.2-B 31 9K3aMeH

15.3 Bubnmorexa matplotlib /Cp/ OI1K-6.2-3 | J11.2J12.1J13.1 | KonTtposnbHbie

OIlK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 26 9K3aMeH
154 Iocrpoenne rpadukos u quarpamm B Pandas. /TIp/ OI1K-6.2-3 | JI1.2J12.1J13.1 Oruer o
OIIK-6.2-Y JI3.2 BBITIOJTHEHUH
OIIK-6.2-B MPAKTHIECKOH

paboTht




Pazpgeu 16. Cratucrudeckas 00padorka
JAHHBIX C HCIOJIb30BaHueM GubIHOTeKH SCiPy.
16.1 IMoctpoenue rpadukos u auarpamm B Pandas. 5 0
/Tema/
16.2 Craructideckas 00paboTKa JaHHBIX C 5 2 OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHnTponbHBIE
HCITONb30BaHneM Onbanorexu SCiPy. /Jlek/ OIlK-6.2-Y JI3.2 BOIIPOCHI,
OIIK-6.2-B 21 9K3aMeH
16.3 OcHoBHbIe cratuctideckue Gyakuuu SCiPy /Cp/ 5 15,3 | OIIK-6.2-3 | JI1.2J12.1J13.1 | KoHuTposbHbIe
OIIK-6.2-Y J13.2 BOIPOCEHI,
OIIK-6.2-B 97 9K3aMeH
16.4 Cratuctuyeckas 06paboTka qaHHbIX B Pandas ¢ 5 2 OIIK-6.2-3 | JI1.2J12.1J13.1 Ortuer o
ucrons3oBanneM oubiunorexu SCiPy. /Ilp/ OIIK-6.2-Y JI3.2 BBIMOJTHCHUH
OIIK-6.2-B 25 MPaKTUIECKON
paboTHI
Pa3nen 17. Ilpome:kyTouHasi aTTecTanus
17.1 IloaroroBka k 5K3aMeHy, HHAasl KOHTAaKTHAasI 5 0
pabora /Tema/
17.2 Ipuem sx3amena /KP/ 5 0,35 | OIIK-2.2-3 |JI1.1JI1.2J11.3
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 Koncynpranus /Kuc/ 5 2 OIIK-2.2-3 |JI1.1J11.2 J11.3
OIIK-2.2-V | JI1.4J12.1J13.1
OIIK-2.2-B J13.2
OIIK-6.2-3
OIIK-6.2-VY
OIIK-6.2-B
17.4 IMonroroeka k 3x3ameny /Jk3ameH/ 5 44,35 | OIIK-2.2-3 |JI1.1 J11.2 J11.3
OIIK-2.2-V | JI1.4J12.1J13.1
OIIK-2.2-B J13.2
OIIK-6.2-3
OIIK-6.2-Y
OIIK-6.2-B

5. OLEHOYHBIE MATEPHAJIBI IO JUCHUILIMHE (MOAYJIIO)

OLieHOYHbBIE CPENICTBA M0 AUCIUILTHHE "AHamu3 OONbIINX JaHHBIX" MPECTABIICHBI B IPUIOKEHUH K pabodel nmporpamme
JIMCLUILTAHBI

6. YYHEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JuTepaTrypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBo, | Kommuectso/
ros Ha3Banue ObC
JI1.1 |Boponoga JI. 1., Big Data. Metozs! 1 cpecTBa aHanu3a : yaeOHoe mocobue Mocksa: 2227-8397,
Bopownos B. 1. MOCKOBCKHIA http://www.ipr
TEXHUIECKHI bookshop.ru/6
YHHUBEPCHUTET 1463.html
CBSI3H U
HH(POPMATHKH,
2016, 33 c.
JI1.2 |Maxkkunnm Yac, Python 1 aHanu3 naHHBIX Caparos: 978-5-4488-
CnunkrHa A. IMpodobpazosan |[0046-7,
ne, 2019, 482 c. |http://www.ipr

bookshop.ru/8

8752.html




No ABTOpBI, COCTABUTENN 3arnaBue WsnatensctBo, | Kommuecto/
rof Ha3Banue ObC
JI1.3  [Cesepenc U. Bsenenue B nporpammupoBanue Ha Python Mockaa: https://e.lanbo
HUHTYMUT, 2016, |ok.com/book/1
231 c. 00703
JI1.4 |Maxkmanos A. B., Bonbmue nannsle. Big Data CaHkKT- 978-5-8114-
XKypasnes A. E., [MerepOypr: 6810-2,
Teiaasikaps J1. H. Jlanb, 2021, 188 |https://e.lanbo
c. ok.com/book/1
65835
6.1.2. /lonoJIHUTE/ILHAS JIUTEPATYPA
Ne ABTOpBI, COCTABUTENHN 3arnaBue W3narensctBo, | Kommuecto/
roj Ha3BaHue ObC
JI2.1 |Paguenxo U. A., Texuonornu u uHdpactpykrypa Big Data : yaebroe mocobne |CaHkr- https://e.lanbo
Hukonaes U. H. IMerepOypr: ok.com/book/1
HIY UTMO, 36430
2018, 52 c.
6.1.3. Meroguueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WspatenscrBo, | Kommuecto/
roj Ha3BaHue ObC
JI3.1 |Kob63apenko /. H., VYueOHoe mocodue TUCIMILTHHBL « AHaIN3 OONBIINX JaHHBIX»  |Maxaukana: https://e.lanbo
Mycradaes A. T, VTSl HartpaBieHust moarotoBku 38.03.05 JOI'VHX, 2019, [ok.com/book/2
Ko63apenko /1. H. «buzHec-uHpopMaTrkay, Tpoduib «IIEKTPOHHBINA OU3HECH 107 c. 46542
JI3.2 |Kansipoga, H. O., CTaTHUCTHYECKHH aHaIM3 OOMNBIINX JAaHHBIX: MOAX0A Ha ocHOBe |CaHKT- 978-5-7422-
[TaBnoga, JI. B. MalllMH OIOPHBIX BEKTOPOB : y4eOHOe rmocodue [erepOypr: 7813-9,
Cankr- https://www.ip
IMerepOyprekuii | rbookshop.ru/
nonurexandeck |128651.html
Ui YHUBEPCUTET
[lerpa Benuxkoro,
2022, 60 c.
6.2. [Tepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHO# ceTH "MHTepHer"
31  |OnextpoHHO-OMOIHOTEUHAs cucTema «[PRbooks»
32  |DnexTpoHHO-0MONMOTEYHas cucTeMa «JIaHb
33  |SnekrponHas 6udnauoreka KOPAUT
24  |OtkpeiToe MeTomuueckoe nocodbue mo Power Bl
95  |Hdoxymenranus Pandas
26 |Hdoxymenrarus matplotlib
97  |Hdoxymenranus SciPy

6.3 Ilepeyenb MporpaMMHOro odecrnevyeHusi 1 MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMIIEH3HOHHOI0 H CBOOOIHO pPacnpocTrpaHsaeMoro nporpaMmMHoOro OGCCHe'leHHﬂ, B TOM YHUCJI€ OTCYCCTBCHHOI'O

NPOU3BOACTBA
HaunmenoBanue Onucanue
Python Cso6omnoe 10
PyCharm Cso6omnoe 10
Far Manager 3 Ceobomnoe T10
OnepanponHas cucrema Windows Kommepueckas nureH3us

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

Cucrema KoncynsrauntlIlntoc http://www.consultant.ru




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOAYJIS)

254 y4eOHO-aAMHHHCTPATHBHEIA KopIryc . YueOHas ayxuropus kadenpsr ACY s IpoBeeHNUs 3aHATHH JTEKIIMOHHOIO
1 TUIIA, TPYNIOBBIX U UHAUBHIYaIbHBIX KOHCYIbTAlMH, TEKYIEr0 KOHTPOJS U MPOMEXKYTOUHOHU aTTecTanuu 64 mecra, 1
HpOGKTOp, 1 31<paH, 1 KOMHI)}OTep, CHGHI/IaJ'II/I?;I/IpOBaHHaS[ Me6em>, MapKepHas{ JOCKa
2 127 y4e0HO-aAMHHHICTPATHBHEIA KOpITyc. YdeOHas ayJUTOpHUs I MIPOBEACHUS IPAKTHISCKHUX 3aHATHH, 1ab0OpaTOpPHBIX
pa6or 25 ITIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3V, HDD 500Gh

8. METOAUMYECKHUE MATEPHAJIbBI I10 JUCIUIIJIMHE (MOAYJIIO)

MGTO)II/I‘{eCKI/Ie YKa3aHus 110 OCBOCHUIO JUCHHUITTINHBI " AHaau3 OOJIBIINX ,I[aHHI)IX" MpeACTAaBJICHBI B IIPHUJIIOKCHNU K pa60qef1

nporpaMme JUuCHHUITIINHbBL

NOAMVCAHO
3ABEZYIOLLMM
KA®E/IPbI

NOANUCAHO
3ABEAYLLMM
BbIMYCKAIOLLIEN
KADEAPbI

noAnnCAHO
MPOPEKTOPOM T10 YP

JOKYMEHT MOZMMCAH SMEKTPOHHOM MOAMUCHIO

®reoy BO "PrPTY", PIPTY, Xononos Cepreit
MBaHoBWY, 3aBeaytowwmin kacdeapoin ACY

®reoy BO "PrPTY", PIPTY, Xononos Cepreit
MBaHoBWY, 3aBeaytowmin kacdeapoin ACY

®reoy BO "PrPTY", PIPTY, Kopsuko Anekceit
BsiyecnaBoBuy, MpopekTop no y4ebHol paboTe

OnepaTtop 340 000 "KomnaHus "TeHzop"
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MpocTas noanuce
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MpocTtas noanucb




