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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 llean ocBOeHUS TUCHUILIHHDI

Kypc mocesieH u3y4eHHIO aJrOpuTMOB cOopa, W3BJICYEHHS U 00pabOTKH OONBIINX
MOTOKOBBIX JaHHBIX; OCBOCHHUIO aJrOPUTMOB aHANM3a JAaHHBIX C MCIOJB30BAHUEM MAIIMHHOTO
o0OydeHust; GOpMHUPOBAHHUIO HABBIKOB MPUMEHECHHSI TEXHOJIOTUI aHalN3a JaHHBIX.

1.2 3agaun AMCHUILIMHEI

OCBOHTH OCHOBHBIC BO3MOXKHOCTH MHCTPYMEHTOB M TEXHOJOTHH JUIS aHAW3a JaHHBIX.
CdopmupoBaTh MpaKTUYECKHE HABBIKK MPUMEHEHHSI COBPEMEHHBIX TEXHOJIOTHUH /Uit 00paboTKU
U aHaJIM3a JaHHbBIX.

1.3 MecTo gucuumjinHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

HucuumnnHa «b1.B.16 Anaau3 naHHbIX B NpodeccuoHAIbHON cdepe)» OTHOCUTCS K
gactu, GopMupyeMol ydacTHUKaMH OOpa30BaTelIbHBIX OTHOIICHWU bnoka 1 "JlucuumiamHbl
(Momymu)" ydeOHOro MmiaHa. B cooTBercTBMM ¢ paboyuM y4eOHBIM IUIAHOM JUCIUILIMHA
u3ydJaercs Ha 3 Kypce 1o o9HOu ¢opMe oOydeHus. Bua mpoMeKyTOUHOH aTTecTalliu: 3a4eT.

Hucuumuue «b1.B.16 Ananu3 maHHbIX B npodeccMoHAJbHON  cdepe»
MPEAMIECTBYIOT JUCHMIUIMHBI, HEOOXOAMMBbIE Uil €€ u3ydeHusi: BBeneHue B HampaBlieHHE
MOJATOTOBKU, TEXHOJOTHH MporpaMMupoBaHus u padotel Ha DBM, Cuctembl HCKYCCTBEHHOTO
WHTEJUICKTA, JMCUMIUTMHBI TMOCHEeAYIoUe AUCHUIUIMHE, NI KOTOPBIX JaHHAs IUCLMILUIMHA
ABIIETCS TPEALISCTBYIOIIEH B COOTBETCTBHM C y4ueOHbIM IMaHoM: HHbopmanmonHnas
0€30MacHOCTb.

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaroUMXCsl CIETYIONUX KOMIIETECHIIUN

KOH 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHXKCHUSA Pe3yHbTaTI)I 06y‘-IeHI/I$[ 10 JTUCLMITJIMHEC
KOMIICTCHIIUH

IIK-4 Cnocoben pa3zpadaTsiBaTh MPOrpaMMHoOe o0ecnedeHue ISl pelleHUs] MPUKJIATHBIX 3a1a4 B cdepe
npogeccHOHANbHOM 1esITeIbHOCTH

[IK-4.3.  IlpuMeHseT  MeTOABI M CPEACTBA | 3HAeT aNrOPUTMHM3AlMI0O MOHHTOPHHTA W OLICHKH

MPOCKTHPOBAHMS  MPOrPAMMHOTO  00ECHEUYCHHS, | POM3BOJUTEILHOCTH 00paboTKu OonpIINX
CTPYKTYp JaHHBIX, 0a3 HaHHBIX, NPOrPaMMHBIX JTAHHBIX
HETEpEiicon VMeer [PUMEHATH METOAbI M  WHCTPYMEHTHI

NOJydCHUs, XpaHEHWs, TMepeaadn, o00paboTKu
OOJIBIINX TAHHBIX

Buaaneer HaBbIKaMH JI0OBIYHM, XpaHEHUs], TIepelavun
1 00pabOTKY OOJIBIIMX TaHHBIX

[K-4.4. OpueHntupyercs B COBPEMEHHBIX | 3HAET OCHOBHBIC METOIbI U TEXHOJIOTUU 00Pa0OTKH
aJIropuTMax KOMHBIOTepHOﬁ MaT€MaTUuKu U HMECT 0OJILIINX IaHHBIX

NPaKTUYECKUH  ONBIT  Pa3pabOTKU NPOTPAMMHBIX | YaeeT IPHMEHSTh W3BECTHRIE ATOPHTMbI
MOJIyJIel Ha OCHOBE MaTeMaTHIECKUX MOJIeTei 06paGOTKN TAHHBIX

Bnapeer TpaHChOpMUpOBAaHUEM apXUTEKTYPHl U
CTPYKTYpBI CHCTEM cOOpa, XpaHeHHs, 0O0paboTKH
OOJBIINX JaHHBIX

IK-4.6. 3HaeT MeToAR! Pa3pabOTKM OPUIMHANBHBIX | 3HAET METO/BI PEIIEHHs OCHOBHBIX 3a/a4 aHaIH3a
IrOpUTMOB ¥ NPOrpaMMHbIX Peﬂlgﬂﬂﬁ C | DaHHBIX C MIPUMCHCHHEM COBPEMECHHBIX
HCII0JIb30BAHUEM COBPEMCHHBIX TEXHOJIOTHUU TeXHOHOFI/Iﬁ

YMeeT CTpOWUTh MaTeMaTHYECKHE MOJEIH TpU
pEIIeHn  33/1a4 aHaIn3a TaHHBIX

Bnageer  MeTomgamMM M MHCTpPYMEHTAapUEM
CTaTHCTUYECKONH 00pabOTKM JaHHBIX




Pesynprarhl 00yueHMs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBIEHHUS BceX
BUJOB KOHTaKTHOH M CaMOCTOSATENBbHOM paboThl 0OydyalomMXcsi B COOTBETCTBUU C
YTBEP)KICHHBIM YUE€OHBIM IIJIAHOM.

Wuaukatopel  JOCTMXKEHHS KOMIIETEHLMH  CUMTAIOTCA  COPMHPOBAHHBIMU  TIpU
JOCTHXKEHUH COOTBETCTBYIOILUX UM PE3yJIbTaTOB O0YUEHHUS.

2. CTpyKTypa U copep:KaHue TUCHUTIIUHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TpyI0€MKOCTh AUCHUIUIMHBI COCTABISCT 2 3adeTHble eauHHIbl (72 daca), uX
pacmpezesieHue Mo BUaaM paboT IPeCTABICHO B TAOIHIIC

Bunst padot Bcero dopma o0ydeHus
4acoB OYHO- 3a04Has
oHHa 3a04Has
VI VI

ceMecTp ceMecTp

(gacsr) (gacsr)
KonTakTHasi pa6oTa, B TOM YHCJIE: 36,2 36,2
AyauTopHble 3aHATHS (BCero): 32 32
3aHITHS JISKIMOHHOTO TUIA 16 16
nabopaTopHbIE 3aHITHUS 16 16

IMPAaKTUYCCKUC 3aHATHUA

CCMHMHAPCKUC 3aHATUL

HNuas koHTaKkTHas padora: 4,72 4,2
KoHTponb camocTosTeIbHO# paboThI 4 4
(KCP)
ITpomesxyrounas arrecrars (MKP) 0,2 0,2
CamocTosiTeJIbHAsI paboTa, B TOM 35,8 358
qucie:
IIpopaboTka yaeOHOTro (TCOPETHIECKOTO) 8 8
MaTepHaia
BelInoiHeHUE WHUBHIYAIbHBIX 3aJaHUI 18 18
(ToATOTOBKA COOOIICHMIA, TPE3CHTALIII)
[ToATOTOBKA K TEKYIIEeMY KOHTPOITIO 9,8 9,8
Konrtpoasb:
[MoaroToBka K 3K3aMeHy
Oo6mast qac. 72 72
TPYAOEMKOCTh B TOM 4YHCJIe
KOHTAKTHas 36,2 36,2
padora
3a4. eI 2 2

2.2 ConepxxaHue QM CUUILTHHBI
Pacnipenenenne BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH TI0 pa3jesiaM JUCIUTIITUHBI.
Pa3nensl (TeMbl) TUCIUIUIMHEI, H3ydaeMble B 6 ceMecTpe (ouHas ¢popma)

KonmuecTBo yacoB
Breaynut
Ne HaunmenoBanue paznenos (Tem) AyaurTopHas opg;i[
Bcero pabora
pabora
J 13 JIP CPC
1 Bonbmme nannsie (Big Data): coBpeMeHHbIE TOIXOIBI K 6 5 4
' 00paboTKe M XpaHESHUIO
2. HHCTpYMEHTHI M TEXHOJIOTHH cO0pa TaHHBIX 4 2 2
3. MHCTpYMEHTHI U TEXHOJIOTMH aHAJIN3a TaHHBIX 4 2 2
4. 0030p ANTOPUTMOB MAITHHHOT'O 00yYEHUS 4 2 2
5 Coop, xpanenue, 00pabOTKa, U3BJICUCHUE U aHAJIH3 48 | 2 28
' OOJIBIINX IIOTOKOB JTaHHBIX ’ '




6. [IpuMeHeHnEe TEXHONIOTHI aHaIM3a JaHHBIX [T OU3HeC- 4 5 2
AHAJIN3a
CriocoOBI BU3YaJIBEHOTO TIPEICTABICHNS JaHHBIX. bazoBbie
7. MPUHLIUIIBI BU3yanu3auuyi. NHCTpYMEHTHI BU3yanu3aluu 5 2 3
JTaHHBIX
8. OCHOBBI MOHUTOPHUHTA, KOHIENIINH U TPUHITUIB PaOOTHI 4 2 2
CHUCTEMbI MOHUTOPHHIA
9. Perpeccuonnsie monenu. [Ipeackazanue noBeaeHus 4 2 2
10.  |KnactepHslii aHann3. CerMeHTUpOBaHUE JAHHbBIX. 4 2 2
11 HawuBnbrii 6atiecoBckuii kmaccudukaTop. Kmaccudukanus 4 5 5
TBUTOB.
12.  |Metoapl cOOpa OTKPBITHIX JAHHBIX U3 CETH UHTEPHET. 4 2 2
MacmrabupoBanue 1 MHOTOYPOBHEBOE XpaHEHUE JTaHHBIX:
13. 4 2 2
ITapagurma NoSQL
14.  |C60p MOTOKOBBIX JaHHBIX Ha nmpuMepe Zabbix. 4 2 2
15. |Busyanuzanms JaHHBIX, AAMIOOP/IbI 4 2 2
16. Hacrpoiika u KOH(_bHrypHpOBaHHe CHUCTEMBI MOHUTOPUHI A 4 2 2
Ha npumepe Zabbix
HUTOI'O no pasoenam oucyuniurvl 67,8 | 16 16 35,8
Kontposb camoctositensHOM paboTsl (KCP) 4
ITpomesxyrounas arrecrarus (MKP) 0,2
[ToaroroBka K TeKynieMy KOHTPOJIIO
OO61mas TpyJ0eMKOCTh MO JUCIUILTHHE

[Tpumeuanue: JI — nexkuuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nabGopaTtopHbie

sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIUHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumenoBanue paszaena dopma Tekyiero
Ne p Conepxanne paszzena (TeMbl) P y
(Tembl) KOHTPOJIS
1. BBenenue B ananus Bonpmme mannsie (Big Data): coBpeMeHHBIE TOIXOIBI K Ompoc
JTAaHHBIX. BBl JaHHBIX. |00pabOTKe M XpaHCHHIO
2. Cbop nanmbIx HHCTPpYMEHTBI ¥ TEXHOJOTHH COOpa JaHHBIX Onpoc
3. AHAIH3 JaHHBIX WHCTpYMEHTBI ¥ TEXHOJOTHH aHAIN3a TaHHBIX Onpoc
4, CoBpeMeHHbIE METOBI Omnpoc
AJl 0O030p aNrOPUTMOB MAITHHHOTO O0yUYCHHUS
5. Onepanyu ¢ naaabiME  (COOp, XpaHeHHe, 00paboTKa, M3BICUCHHE M aHAN3 OOJBIIIIX Omnpoc
IIOTOKOB JAHHBIX
6. Busnec-ananus [IpuMeHeHNE TEXHOIOTHI aHaM3a JaHHBIX IS OM3HEC- Omnpoc
aHaJIn3a
7. Bmyanmzanus naaHeix |CriocoObl BU3YaIbHOTO MIPECTaBICHUS JaHHBIX. bazoBrie Omnpoc
MIPHUHIUIIEI BU3yanu3anud. UHCTPpYMEHTHI BU3yaIn3aiuu
JIAHHBIX
8. Cuctema MoHutopruHTa |OCHOBBI MOHUTOPHHTA, KOHIICIIIMU ¥ IPHHIUIIE paOOTHI Omnpoc
CHCTEMBI MOHUTOPHHTA

J1abopaTopHbIe padoThl)

2.3.2 3aHATHA CEMUHAPCKOIO TUNA (MPaKTHYeCcKUe / ceMUHApPCKHe 3aHATHA/

HaumenoBanue paznena

dopMa TEKyILIETO

TBHUTOB.

No Tematuka 3aHsaTuit/padop
(Temer) KOHTPOJIA
1. | Perpeccuonnsliii ananms. |Perpeccuonnsie Mmojaenu. [Ipeackazanue moBeeHUs JIP
2. Knacrepnsriii ananu3.  |Kmactepssiif anann3. CerMeHTHPOBaHUE TaHHBIX. JIP
3. |Knaccuduxarop u tBuThl |HauBHbIi OGaiiecoBckuii kiaccudukarop. Knaccudukanms P




4, JanHble u3 cetu Merto/pl cOOpa OTKPHITHIX AaHHBIX U3 CeTH MIHTEpHET. P
WNuTeprer
5. Wepapxus xpanenuss |MacimuTaOupoBaHHe 1 MHOTOYPOBHEBOE XpaHEHHE JIaHHBIX: JIP
JIAHHBIX [Tapagurma NoSQL
6. IotokoBsie qanHble  |COOP MOTOKOBBIX JAaHHBIX Ha mpumepe Zabbix. JIP
7. JamGops Busyanuzanus gaHHbIX, qanOopsl JIP
8. | Cuctemsr mornTOpHHTa |Hactpoiika 1 KOHGUTYpHUPOBaHHUE CHCTEMBI MOHITOPUHTA Ha JIP
npumMepe Zabhix

3ammra nmaboparopHo padotsl (JIP), Bemoanenue kypcooro npoekra (KII), kypcosoit

pabotel (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MMP0EKTOB)
KypcoBbie paboTsl HE TPETYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOIUYECKOTO 00ecTIeYeHHsI /ISl CAMOCTONATEILHOI PadoThI

00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

Ilepeuens yuebrno-memoouyecko2o obecneuerus OUCYUNIUHBL NO
Buo CPC BbINOTHEHUIO CAMOCMOAMENbHOU pabombl

Touck u ananuz rumepamypuvl |Hanpumep: Memoouueckue ykazauus no OpeaHu3ayuu
U 91eKMPOHHBIX UCMOYHUKOB |CAMOCMOAMENbHOU pabomel no  oucyuniuHe «Aumanus
uHgopmayuu no 3a0aHHOU  |OAHHBIX 8 NPOPECCUOHALHOU cghepey, YMBEePAHCOeHHbLE
npobneme, uzyuerue BLIUUCTIUMENbHOU — MAMeMAmuKku U UHGOPpMaAmuKu,
meopemuyecko2o mamepuana \npomoxon Ne 16 om 07.05.2024 2.
K 1a60pamopHbiM 3aHAMUSIM,
n0020MOGKaA K 3auemy

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroImUXCs W3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 3/10poBbsi (OB3) npenocraistoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUITHS HH(DOpMALIUU:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B leyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B 1eyatHo (opme Ha si3bike bpaits.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMH OIIOPHO-JBUTaTEIBHOTO anapara:
— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA

oOydJaronuxcs.

3. OﬁpaBOBaTeJILHbIe TEXHOJOIrMM, NpuUMEeHSACMbIC IIPH OCBOCHUHU JTUCHMIIIMHBI

(Momy.Jist)

B xozme HU3YyUYCHUSA  JUCHUILNIMHBI TMPEAYCMOTPCHO HUCIOJB30BAHUC  CICAYHOIIUX

00pa30BaTeNbHbIX TEXHOJOTUMN: JIEKIIMHM, NPAaKTUYECKUE 3aHATHs, NpobiieMHOe oOydeHue,
MOJyJIbHAs TEXHOJIOTHUS, CAMOCTOSITENIbHAS paboTa CTYICHTOB.




HCITIOJIB30BaHHUEC

KoMmeTeHTHOCTHBIM MOAXOJ B paMKax MpenojaBaHusl AUCIHUILIUHBI peau3yeTcs B
WCTIOJIb30BAHUY HMHTEPAKTUBHBIX TEXHOJOTHUH W AaKTHBHBIX METOJIOB TPOCKTHBIX METOJIUK,
MO3TOBOT'0 IITypMa, pa300pa KOHKPETHBIX CUTYallHii, B COUETAaHUH C BHEAYIUTOPHOM paboTOii.

WNudopmannonnsie

MH(GOPMAITMOHHBIX

TCXHOJIOI'UHU, MIPUMCHACMBIC

pecypcoB,

TEJIEKOMMYHUKAIMOHHOMU ceTu MHTepHeT.
AnantuBHble 00pa30BaTebHbIE TEXHOJIOIMH, IPUMEHIEMbIE IPH U3YYEHUU AUCLHUILIMHBI

KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHUEM 3JICKTpOHHOI>i ITOYTHI.

4, OueHo4HbIe

cpeacTBa

JIsA TEKYLIECTro

NPOMEKYTOYHOM aTTecTalNu
OneHouHble cpelcTBa HpPEJHA3HAYeHbl U1 KOHTPOJIA M OLEHKHM 0Opa30BaTeNbHBIX
JOCTIDKEHUH 00y4aromuxcsi, OCBOMBIIUX MporpaMmy yuebnoit aucuurumael «b1.B.16 Ananu3
JAHHBIX B MpPodeccuoHaILHOM cheper.
OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Uil MPOBEACHUS TeKylIero
KOHTPOJIs B (opMe MNpakTHUECKUX 3aJaHUH U TNPOMEKYTOYHOH aTTecTaluu B Qopme
BOIIPOCOB K 3a4€Ty.
CTpyKTypa OLICHOYHBIX CPEACTB JJIsl TEKYIIei U MPOMEKYTOYHOM aTTeCTANMH

JAOCTYIIHBIX B

KOHTPOJISt

IpY  U3Y4YCHUHU

JVCTIUTLTAHBL:
nH(pOpMaIMOHHO-

AJig JMl € OrpaHMYCHHBIMHM  BO3MOXKHOCTSAMU 3OO0POBBA IMPEAYCMOTPCHA OpraHu3anus

YCnneBaeMoOCTH H

KOZ[ 1 HAMMCHOBAHUEC

HanmenoBanme OIICHOYHOI'0 CpCACTBA

Ne HHIIKATODA Pesynerater 00ydeHus TP —
/T p (B cooTBeTcTBUH C 1I. 1.4) Texkymuil KOHTPOJIb P YT
(B cooTBeTcTBUH C 1I. 1.4) s ATTECTAIHS
HIIK-4.3. [Ipumensier | 3naer AITOPUTMU3AIMIO | Bonpocsl 0s Bonpoc na
METOABI M CPCACTBAa | MOHUTOPUHI'A u OILICHKU | YCMHO20 onpoca no 3aueme
NPOCKTHPOBAHHUS HPOU3BOAUTENILHOCTH 00paboTku | meme 1-9 1-10
IPOrpaMMHOTO OOJIBIINX TaHHBIX
06ecnequ1%ﬂ, CIPYKIYP | Ymeer mnpuMeHATh METOABI U
AQHHBIX a3 JaHHBIX
1 A ’ A > | HHCTPYMEHTHI MHOJIy4YCHHUS,
MPOTPaMMHBIX
. XpaHeHUs, mepenad, oopaboTKu
uHTEpdEicoB
OOJBIITUX JAHHBIX
Buaaneer HaBbIKaMU MOJYYEHUS,
XpaHEHHH, rnepenadn u
00pabOTKH OOIBIIHMX TaHHBIX
NITK-4.4. Opuentupyercs | 3gaerT OCHOBHBIE METOABI W | Bonpocst 0na Bonpoc na
B COBPEMCHHBIX | TeXHOJIOTUU 06pa60TKI/I 6OHBH_II/IX ycmHoeo onpoca no IK3dMeHe
pIIropHTMax JAHHBIX meme 10-18 11-20
KOMIIbIOTEPHOH YMeer [PUMEHATh W3BECTHBIE
MaTeMaTHKH ¥ HMeeT
2 . AJITOPUTMbI 00Pa0OTKH JaHHBIX
paKTHYECKHUit OTIBIT
Bnapeer TpanchopMupoBaHuEM
pa3paboOTKH MPOTPaMMHBIX
Monyneiit  ma  ocmoe | APXUTEKTYPHL M CTPYKTYpbI
MaTeMaTHuecKux mofeneii | CHCTEM cbopa, XpaHCHMUS],
00pabOTKH OOJIBIIMX JTAHHBIX
WIIK-4.6. 3naer meroasl | 3HaeT METObI pemenust | Bonpocot oas Bonpoc na
paSpa60TKI/I OCHOBHBIX 33J1aX aHaJIM3a JaHHbIX YCcmHo2co onpoca no IK3AMeHe
OPHMTHHAJIBHBIX C IPUMEHEHHEM COBPEMCHHbIX | /eMe 19-24 21-30
ajropuTMoB | rexnonoruii
NPOTPAaMMHBIX pEIICHUI
porp p YMeer CTpouTh MaTeMaTUUYECKUE
c UCIIOIb30BaHUEM
3 MOJENW TIPU pEUICHWH 3aaa4
COBPEMEHHBIX
TeXHOJIOrHil aHAJIN3a TAHHBIX

Baaneer METOJaMH u
HHCTPYMEHTapHEM
CTaTHCTUYECKOMN 00paboTKHu

JaHHBIX




TunoBbie KOHTPOJIbHBbIE 3aJaHUSI HJIU HHbIEe MaTepUAaJibl, He00X0ANMBIE IJIl OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIIHX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOEHHsI 00Pa30BaTeJIbHON NMPOrPaMMBbI

Bomnpoce! 111 ycTHOT0 onpoca

[a—y

Bunasl naHHBIX.

[Tonsitue BigData.

3aaun aHanM3a IaHHBIX.

OcHOBHBIE pa3/iesibl aHAIN3a JaHHBIX.

Knaccudukarus METOIOB aHAJIM3a TAHHBIX.
Knaccudukarus u TUIIBI aITOPUTMOB MAIIMHHOTO OOYyYEHUS.
Drarnbl aHaJau3a JaHHbIX.

Cdepsl mpuMEHEHMS aHATTN3a JaHHBIX.

A e A R I

3aKOoHBI pacrpeieeHus..

—_
=)

. HucnoBsle XapaKTCPUCTUKHU CHy‘I&ﬁHBIX BCJIIMYHMH.

—
—

['enepanbHbIE XapaKTEPUCTHKU.

[S—
N

TouyeyHbIe OLIEHKH.

[S—
(98]

OrnennBanme nMapaMeTpoB QYHKIUH paclpeieIeHusl.

_.
o

I/IHTepBaJ'IBHbIe OLICHKU.

[S—
[9)]

TouHOCTH U HAZIEKHOCTD BBI60pO‘{HBIX OIICHOK.

[—
N

. JloBeputenbHas BEPOSTHOCTD.

[—
~

OumbKu 1MepBoro U BTOPOTO pojia.

[S—
o 2]

. YpOBeHB S3HAYUMOCTH U MOITHOCTB KPUTCPU:I.

[S—
he

Onucanye runoTe3 u KPpUTCPUHU UX ITPOBCPKHU.

N
i

CDYHKIII/IOHaJ'IBHaSI " CTaTUCTUYCCKaA 3aBUCUMOCTH.

(\]
[—

IToHsATHE KOPPETAUMOHHON 3aBUCHMOCTH.

[\
N

Be10opounblit K03 PULMEHT KOPPESALHUU, €T0 CBOWCTBA.

[\
(98]

. Bunsr koppensunoHHol cBs3u (MapHAst U MHOYKECTBEHHAs, THHEIHAS U HEeTMHEWHAs )

N
b

MacmrabupoBaHue 1 MHOTOYPOBHEBOE XpaHEHHE JaHHBIX

BOHpOCLI AJIA MOATOTOBKH K 3a4eTy

1. Bugpl naHHBIX (KOJIMYECTBEHHBIE, TOPSIIKOBbIE, HOMUHAJIBHBIE).
2. Tlonstue BigData.
3. 3anmaun aHanM3a JaHHBIX (K1accudukanys, rpynnupoBKa, MPOTHO3UPOBAHUE, HAXOXK/IE

HHE acCOLIMaIUuN 1 SaBHCHMOCTCﬁ, BI/I3yaJ'II/ISaI_II/I$I).



4. OCHOBHBIE pa3/eibl AHAIN3A TAHHBIX
(crarucruka, 0a3bl JaHHBIX, pacllo3HABaHUE 00PA30B, UCKYCCTBEHHBIM MHTEIUICKT).

5. Knaccudukaius MeTof0B aHaIH3a TaHHBIX.

6. Knaccudukaius u TUIIBI aITOPUTMOB MAIIMHHOTO O0yYEHUS.

7. Drarbl aHaIu3a JaHHBIX (BBISIBICHUE 3aKOHOMEPHOCTEH, MPOTHO3UPOBAaHUE, aHATIU3 UC
KIJIFOUEHUH ).

8. Cdepsl mpuMeHeHHs aHATN3a JaHHBIX ((PUHAHCHI, MAPKETUHT, MEIUIIMHA, TCHETHKA U
T.J.).

9. 3axoHsbl pacnpezaeneHus (paBHOMepHOe, HopManbHOe, CThIOCHTA, «XU-
KBaJlpar», SKCIIOHEHLIMaIbHOE, Duiiepa).

10. YucmoBble XapaKTEPUCTUKH CIYYaWHBIX BEIMYMH (XapaKTEPUCTUKHU IIEHTPA TPYIIIHUP
OBaHMSI U BapHalllN).

11. T'enepanpHble XapaKTEPUCTUKH (CpeIHEE, TUCTIEPCHSI, MOMEHTHI BBICIIMX MOPSIKOB,
ACUMMETpPHS, IKCIIECC).

12. Todeunble OLIEHKH (HECMEIIEHHOCTh, COCTOSITEILHOCTD, 3()()EKTUBHOCTS ).

13. OuenuBaHue napaMeTpoB PyHKIUHU paclpeneacHus.

14. NuaTepBaibHbIC OLCHKHU.

15. TouyHOCTB ¥ HAJEKHOCTH BEIOOPOUHBIX OIICHOK.

16. JloBepurenbHasi BEpOSITHOCTb.

17. OmmOKku nepBoro U BTOPOro poja.

18. YpoBeHb 3HAYMMOCTH ¥ MOLIHOCTh KPUTEPUSI.

19. Onwucanue runore3 ¥ KPUTEPUU UX MPOBEPKHU.

20. IIpomepka rumore3 0 paBEHCTBE CPEAHUX U JTUCTIEPCHI ABYX HOPMAJIBHO pacrpenené
HHBIX T€HEPAIbHBIX COBOKYITHOCTEH.

21. OyHKUMOHANBHAA U CTATUCTUYECKAS] 3aBUCUMOCTH.

22. KoppensuuoHHas Tadbauua.

23. llonsATHe KOPPEIAUOHHON 3aBUCUMOCTH.

24. BbIOOpOUHBI KOXPDUITUEHT KOPPENISIIUU, ET0 CBOHCTBA.

25. OcCHOBHBIE 331a49H TEOPUU KOppEIsuu (onpeneneHrne GOpMbl U OIIEHKA TECHOTHI CBSI
3M).

26. Buabl koppensiinOHHOM CBsI3U (TapHas U MHOXKECTBEHHAs, JIMHEWHAs U HeJIMHEHHas )

27. PerpeccuoHHBIN aHAIN3

28. OcoOeHHOCTH aHaIK3a MOTOKOBBIX TAHHBIX

29. CnocoObl BU3yaIM3alliy JaHHBIX

30. MacmrabupoBaHue 1 MHOTOYPOBHEBOE XpaHEHUE JTaHHBIX



Kpurepun oueHuBaHus1 pe3yJbTATOB 00y4YeHUs

Kpumepuu oyenusanusa no 3auemy:

«3aYTEHO»: CTYJEHT BJIAJICET TEOPETUYECKHUMH 3HAHUAMHU MO KaXKIOMY JITOPHUTMY H3
BCEX pa3/esioB, 3HaeT IOCTAHOBKYU 33Jay aHaJIn3a JaHHBIX, IPOrPAMMHO peaIu3yeT alrOpUTMbI
00pabOTKM JaHHBIX, 3HAET BCE OCOOCHHOCTH METOJOB, BJIAAEET TPAaHCPOPMHPOBAHUEM
apXUTEKTYPhl U CTPYKTYPBI CUCTEM cOOpa, XpaHEeHHsl, 00pabOTKH OONBIINX JaHHBIX.

«HE 3aYTEHO»: Marepuan He YCBOCH MM YCBOEH YaCTUYHO, CTYIEHT 3aTPyIHSCTCS
IPUBECTH IIOCTAHOBKM MAaTE€MaTMYECKMX 3aJad M QJIrOPUTMOB HUX PpELICHUs, HE 3HaeT
npoOJIeMHbIE CUTYAIMH B 00CYX/IaeMBIX 3a/1a4ax.

OneHouHble CcpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSMH

3JI0pOBbsI BEHIOUPAIOTCS C YI€TOM UX WHAMBUIYATbHBIX ICUXO()U3NYECKIX OCOOCHHOCTEH.

— Ipy HEoOXOAMMOCTHM MHBAJIMAAM M JIMLAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSMU
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMs JUIsi TOJTOTOBKH OTBETA HA HK3aMEHE;

— IIPU IPOBEJICHUH IPOLEAYPbI OLIEHUBAHUS PE3YIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IPEAYCMATPUBACTCS MCIIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB IpOLEIypa OLEHMBAHUS pPE3YJIbTaTOB OOyYeHHs IO JAUCLUUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa onieHMBaHUs Pe3yJbTaTOB OO0y4YeHHs MHBAJIUAOB M JIUI] C OrpPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPEI0CTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHUYCHHMSIM HX 3I0POBbS U BOCIPHUATHS
uH(popMauu:

JUist a1 ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist Ta ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

S. Ilepevenb y4eOHOM JIUTEpaTyphl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHI

5.1. YueGnas auteparypa
1. Bukrop Maiiep-lllenbeprep bonbine nannsie. Pepomtoius, KoTopas U3MEHHUT TO, Kak

MBI KHBeM, pabotaeM u MbicauM / BukTtop Maiiep-Lllen6eprep, Kenner Kykpep. — Mocksa:
Mann, HBanoB m @epbep, 2014. — 220 c. — ISBN 978-5-91657-936-9. — Texkcr:
aneKTpoHHBINH /[ DnekrponHo-OuOimoreynas cuctema IPR BOOKS: [caiit]. — URL:

http://www.iprbookshop.ru/39150.html (zara o6parmenus: 09.04.2020).

2. Boponor B.M. Data Mining - TexHomoruu oOpaOOTKH OOJBIIUX IaHHBIX: ydeOHOE
nocobue / Bopornos B.U., Boponosa JI.I., Ycauer B.A. — MockBa: MOCKOBCKH# TEXHHUYCCKHI
yHHUBepcuTeT cBa3M W uH(popmatuku, 2018. — 47 c. — ISBN 2227-8397. — Texkcr:
anekTpoHHbI /[ DnexkrponHo-Onbmmoreynas cucrtema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/81324.html (nara oopamenus: 09.04.2020).

3. XKemeznoB M.M. MeTonpl W TEXHOJOTHH OOpPAaOOTKH OOJNBIIMX MAHHBIX: y4eOHO-
Meroanueckoe mocobue / XKenesnos M.M. — Mocksa: MUCU-MI'CY, 55C ACB, 2020. — 46
C. — ISBN 978-5-7264-2193-3. — Tekct: 351eKTpOHHbIH // DIeKTpOHHO-0MOIMOTEYHAs CHCTEMA



IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/101802.html (mata oOpamicHwus:
09.04.2020).

4. Sluxos, H. H. UHTennekTyanbHbli ananu3 ganusix: nocobue / H. H. Slukos. — Munck:
bI'Y, 2014. - 151 c.

5. Tlapdenor HO.I1. ITocTpensuuoHHBIE XpaHWJIWINA JaHHBIX: y4eOHOE TocoOue It
By3oB / IO.II. TlapdenoB; mon nayuynoit penmakuuerd H.B. IlamynoBckoit. — Mocksa:
WsznarensctBo HOpaiir, 2021. — 121 ¢. — Tekcer : anekrponusiii // Obpa3oBarenbHas miatGopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/472624.

6. 'opbauenko B.U. MHTENNEKTyanbHbIE CHCTEMBI: HEYETKHE CUCTEMBI U CETH: yueOHOE
nocobue ans By3oB / B.W. T'opbauenko, 5.C. Axmeros, O.10. Ky3nenosa. — 2-e u3z., ucrp. u
gor. — Mocksa: MsmarensctBo IOpaiit, 2021. — 105 c¢. — Tekcr : snekrpoHHbid //
OopasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/472491.

7. Kennexep Jx. Hayka o mannsix : basossrii kypc / JIxx. Kemnexep, b. Tupuau. - Mocksa
. AnbrinHa [Ta6mumep, 2020. - 222 c. - ISBN 978-5-9614-3170-4. - Texkcr : anekrponHsiii // IbC
«Koncynprant CTYyJICHTa» [caiiT]. - URL
https://www.studentlibrary. ru/book/lSBN9785961431704 html

8. JleckoBen 10. Ananus 6onpmux HabopoB manusix / Jleckosen 0. , Pamkapaman A. |
Jxepdpu . Yneman - Mocksa : JIMK Ilpecc, 2016. - 498 c. - ISBN 978-5-97060-190-7. -
Tekcr:  anekrponnsiii //  DBC  «Koucymbrant — crymentay:  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970601907.html

9. Opnos I'. M., UrnateeBa O. A., Bacun A. I'., Huzomyraunos b. A. CoBpemeHHbBIE
MeTobl 00paboTKu 1 aHanm3a JanHbiX. — CI16.: Yausepcurer UTMO, 2021. — 147 c. — URL: —
URL.: books.ifmo.ru/file/pdf/2699.pdf

5.3. HHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U I/IH(l)OpMaIH/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1. DBC «HOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWHy www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

HNudopmanuonHbie cipaBoYHbIe CHCTEMbI:
1. KoncynbranT Ilntoc - cipaBouHas mpaBoBasi cucTeMa (JOCTYII MO JIOKAIbHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH )

CoGcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTebHbIe H HH(POPMAIHOHHDBIE PECYPChI
KyoI'Y:
1. Cpena moay/abHOTO auHamMuueckoro odyuerus http://moodle.kubsu.ru

6. Meroauyeckue yKa3zaHusl Jisi OOYYAIOIIMXCSI MO OCBOEHHIO JIWCHHUIIMHBI
(Mmomyuis)

Jlnst cmaum 3avera HAJA0 WM3YYUTh TeopeTHdeckuid martepuan Tadmumbl 1m.2.3.1. Taxxe
CTYJIEHT JOJKEH HAyUUTHCS BBINOJHATH MPAKTUYECKHE 33JaHUS MO0 TEMaM STUX pa3/elioB Ha
nabopaTopHbIX 3aHATHsIX. CaMocTosATeNbHAsE paboTa CTy/IeHTa BKIIOUYAET B CeOsl TOATOTOBKY K
7a00paTOPHBIM 3aHATHSAM M 3a4eTy. OTH BHUABl CAMOCTOATEIBHOW pabOTHl CTYACHTOB
KOHTPOJIUPYETCSI B XOJI€ MIPOBEPKHU JOMAITHUX 33/IaHU M 3adera. TeopeThyeckue BOIMPOCH K
3a4eTy NpUBEAEHbl B TMyHKTe 4. 3aueT BBICTABISAETCA MOCIE YCHEHIHOTO BBIMOJIHEHUS
1abopaTOPHBIX padoT.


https://urait.ru/bcode/472624
https://urait.ru/bcode/472491
https://www.studentlibrary.ru/book/ISBN9785961431704.html
https://www.studentlibrary.ru/book/ISBN9785970601907.html
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://moodle.kubsu.ru/

B ocBoeHuM nuCHUIUIMHBI MHBAJIMAMHM U JIMLAMHU C OTPAHWYEHHBIMU BO3MOKHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYIbTAllMM) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yYalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMU 3/10POBbSI.

7. MaTepuajibHO-TeXHHYeCKOe o0eclieyeHne 1Mo JUCHUIIHHE (MOAYJII0)

HanmeHoBaHuMe criennanbHBIX OcCHalIeHHOCTD CIIeNUAbHBIX [Tepe4eHp JIMLIEH3HOHHOTO
MMOMEIIEHU N MIOMEIIEHU N MIPOrPaMMHOTO 00eCTICUCHHUS
Vuebuble ayIUTOPHN st | Mebenb: yueOnast mebGennb Visual Studio Code (Python)
TIPOBEICHUS 3aHATHN JIEKINOHHOTO | TeXHWYecKnue cpecTBa OOyIeHus: MS Office
THIIA 9KpaH, MPOEKTOP, KOMIBIOTEP PyCharm
VueOubie ayIUTOpUN st | MeGenb: yueOHast Mebenb Visual Studio Code (Python)
NpoBeleHus JTabopaTopHbIX paboT. | TexHnueckue cpenctsa ooyuenus: | MS Office
CIICIIHATIbHOE MOMELICHHE, | SKpaH, IIPOCKTOP, KOMITBIOTEP PyCharm
OCHAIIICHHOE KoMnbloTepHOU | OOopynoBaHue: KOMIBIOTEPHAs
TEXHUKOHN TeXHUKA o YHCICHHOCTH
CTYOCHTOB  (CHCTEMHBIH  OJIOK,
MOHHTOP, KIaBHaTypa, MbILIb)
HJ’IH CaMOCTOSITEILHOMI pa6OTBI o6yqa}01unxc;1 MMpEeayCMOTPCHBI IIOMCIICHHA,

YKOMILJIEKTOBAHHBIE CIEIUATU3UPOBAHHON MEOEb0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEeHUs K ceTu «HTepHeT» U obecrneueHueM J0CTymna B 3JIEKTPOHHYIO
UH(OPMALMOHHO-00pa30BATENBHYIO CPElY YHUBEPCUTETA.

HaumMmeHoBaHue noMeleHui
JUTSL CAMOCTOSITEITFHON paboTHI

OcCHAaIIEHHOCTD ITOMEIIECHUI I
CaMOCTOSTENbHOM PabOTHI

[lepeueHb AMIIEH3MOHHOTO
MPOTPaAMMHOTO 00eCTICUCHHUS

00yJarIUXCs 00yJarOIUXCsI
IMomereHne st | MeGenp: yueOnas MmeGesb Visual Studio Code (Python)
CaMOCTOSITEIIBHON pa6otsl | Komruiekr criequanusupoBanHoi | MS Office
o0yyaronuxcsi (YUTAIBHBINA 327 | MeOeIn: KOMITBFOTEPHBIE CTOJIBI PyCharm
Hayunoti OnbmuoTexn) ObopynoBanue: KOMITBIOTEpHAs

TEXHMKA c MIOAKIIFOYEHUEM K
UH(OPMALMOHHO-KOMMYHUKAIIMOHHON

cetn «/HTEepHET» M OCTYIIOM B
BJIEKTPOHHYIO HHPOPMAIIUOHHO-
00pa3oBaTeNbHYIO cpeny
o0Opa3oBaTeNpHON OpraHu3alu, Beo-
KaM€phbl, KOMMYHUKAIITMOHHOC
obopynoBaHue, obecrieynBaromiee

JOCTYI K CETH WHTepHET (TMPOBOIHOE
COEIMHEHHE u 6ecrpoBOIHOE
coemHenue no rexuonoruud Wi-Fi)

TTomerenue IS
CaMOCTOSITETIBHON paboThI
oOyuaronuxcsi  (crmenuagbHOE
TIOMEIIIEHHE, OCHAIIECHHOE

KOMIIBIOTEPHOIT TEXHUKOIT)

Meobenb: yuebHas MebOenb

Kommnexr CIleUaTU3UPOBAHHOM
MeOeJn: KOMITBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TECXHUKA C ITOAKIIFOYCHUEM K
MHPOPMAIMOHHO-KOMMYHHUKAITHOHHON
CEeTH ((I/IHTepHCT» n J0CTylloOM B
3JIEKTPOHHYO HHPOPMAINOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNIbHON OpraHM3aliM, BeO-
Kamepshl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, obecrieynBaroniee
JOCTYII K CEeTH HHTEpHET (IPOBOJHOE
COe/IMHEHHE u GecrpoBoIHOE
coequHenue o texuoaorun Wi-Fi)

Visual Studio Code (Python)
MS Office
PyCharm







