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1. O0mue cBeAeHUs O JUCIUILIMHE (MOJTYIIE).

[enssMu OocBOEHMSI YYEOHOW IUCHUIUIMHBI SBIISIOTCS W3Y4YEHHE MNpOOJieM U
TEeXHONOTHH paboTel ¢ OompmmMu  nanHeiMu  (Big Data), dopmupoBanme
MPEJICTABICHUS O BO3MOXKHOCTSIX U OTPAHMUYEHUSX OCHOBHBIX METOJ0B 00pabOTKU
U aHaiu3a Oonplimx JaHHbIX. K mpeameTrHelM  oOnacTsaM, Ha KOTOPBIX
OCHOBBIBACTCs JaHHAs y4yeOHas AUCLMILIMHA, OTHOCSATCS MaTeMaTuKa, CTaTUCTHKA,
uHpOpMaTUKa, MalIMHHOE O0Oy4YeHHe, HEHUPOHHBIE CETH, KIACTEpHbII U
MHTEIJIEKTYaJbHbIA aHaNN3, 0a3bl JaHHBIX U BU3yadu3alus. Y4eOHbIH Kypc HOCHUT
MEXIUCIUIUIMHAPHBINA XapakTep, a METOAbl aHajdu3a MOTYT CHJIBHO OTJIMYAThCS
JPYT OT Apyra 1 3aBUCETh OT KOHKPETHOU MPEAMETHON 00JIaCTH.

3amay y4eOHOro Kypca: HM3ydeHUE TEOPETHYECKMX OCHOB XpAaHEHHUS H
aHamu3a OOJNBIIMX JaHHBIX, BKJIOYas Oa30BbIE 3JEMEHTbl CTATUCTHUYECKOIO
IPOrpaMMUPOBAHUS M HHTEIUIEKTyaJIbHOTO aHajau3a OoJbIIMX HAOOPOB JaHHBIX,
IIPOBEJICHUE PACUETOB C MPUMEHEHUEM TEXHOJOIMM aHanu3a OOJBbIIMX JTAHHBIX U
pelIeHre MUPOKOTO CIIEKTPpa NPUKIAAHBIX 3a/1a4 00pabOTKH OOJIbIINX JaHHbBIX.

2. [Imanupyemsble pe3ynbTaThl 00yYEHHS MO AUCIUILIHHE (MOIYIIIO).

[lepeyenp GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHS  00pa3oBaTeNbHOMN
nporpamMmbl (KOMIIETEHIIMM) B pe3ysibTaTe 00yUeHUs M0 AUCIUILUIUHE (MOAYJIIO):

IIK-1 - CrocoOHOCTh OCYIIECTBISATH IMPOBEACHUE paboT Mo 00paboTke W
aHAIIM3y HAYIHO-TEXHUIECKOW MH(pOpMAIK U PE3yIbTaTOB UCCIICIOBAHHIA.

OOydeHne 1O JUCIHUIUIMHE (MOJIYJIIO) TMpeArnojaraeT, Yro IO €ro
pe3yibpTaTam oOyJaroIuiics OyaeT:

3HATH:
OCHOBHBIE YCJIOBHSI PABHOBECHS TEJI U UX CUCTEM Ha OCHOBE MaTEMaTUYECKOTO
amnrmapara, UCIOJIb3yeMOro ISl STUX LEJeH.

YMmerTh:
BBITIOJIHATh MAaTEMAaTHUYECKUE OMNEpallMu M JICMCTBUS HAa OCHOBE YpaBHECHUH
paBHOBECHS TEJI U KX CUCTEM

Baanern:
OCHOBaMHM T€OPUHU CTATUUECKOTO PABHOBECHS Ha OCHOBE 3aKOHOB CTATUKU

3. O0beM IUCIUIUIUHBI (MOTYIIs).
3.1. O6mas Tpy10eMKOCTb JUCIIUILIAHBI (MOTYJISA).

OO6masi TPyIOEMKOCTh JUCHMIUIMHBL (MOIyssi) cocTtaBisier 9 3.e. (324



aKaJieMU4YeCcKuX Jaca(oB).

3.2. OO0vem pgucuumiauHbBl (MOmynsa) B (opmMe KOHTaKTHOW paboThI
oOydJaromuxcsi ¢  MEeJarorMdecKuMH  paboTHUKamMu ®  (WIM)  JIMIAMH,
MPUBIIEKAEMBIMH K pean3aiuy 00pa3oBaTEIbHON MPOTPaMMBbl Ha UHBIX yCIOBUSX,
IIPU MTPOBEICHUH YUCOHBIX 3aHATUM:

KommyectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Nel

KonrtaktHas paboTa mpu npoBeIeHIH YIeOHBIX 3aHIATHH (BCEro): 24 24
B ToMm uncne:

3aHATHS JEKIHOHHOTO THIIA 8 8
3aHATHSA CEMHUHApPCKOTO TUIIA 16 16

3.3. O0beM aucUMIUIUHBI (MOAIYJsi) B (opMe CcaMOCTOATEIHHON padOThI
oOyyJaronuxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYaromMXCci ¢
MEeAarornYecKUMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pean3aliu
o0Opa3oBaTeNbHON  TPOrpaMMbl HAa HMHBIX  YCIOBHSX, TMpPU  TMPOBEACHUU
IPOMEKYTOUHOM aTTecTauu cocrapiisieT 300 akageMuyeckux yaca (OB).

3.4. Ilpu oOyueHuu 1Mo UHAUBUYAIbHOMY y4eOHOMY IJIaHy, B TOM YHCIIE MIPU
YCKOPEHHOM OOy4Y€HHUH, 00bEM JUCIMIUIMHBI (MOJIYJISI) MOXKET OBITh peajnu30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSATENIbHON paboThl 00yYarOMINXCs, a TaKkKe B GopMme
KOHTAaKTHOW pabOTHl O0OYyYaroNMXcsl C MEAarorudecKuMy paOOTHUKaMU U (WIIH)
JUIAMH, TIPUBJICKAEMBIMH K peali3aii 00pa3oBaTEIbHOW MPOTpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUHOM aTTECTAIIHH.

4. ConepkaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka TEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/1

1 |Pa3nen 1. BBenenue B HayKy O OOJBIIMX JaHHBIX.

Hcropus v pu4MHbI MOSIBJICHUS TepMUHA «Ooibinue nanHbie» (Big Data). XapakTepucTuky 1 MCTOYHUKA
Big Data. YeTbIpe OCHOBHBIX THIIa OOJIBIIUX JAHHBIX. AHAIUTHKA OOJIBIINX JaHHBIX. 3aa4yd, pelaeMeie Big
Data. ITorsTHE XKN3HECHHOTO IIMKJIA AaHATUTHKH OOJIBIINX TaHHBIX.

2 Pazgen 2. COop, xpanenue, o0pabOTKa, U3BJICUCHUE U aHATIN3 OOJIBIINX MTOTOKOB JIAHHBIX.
Kiaccndukanms 3agaq aHanu3a 00JIpIIKMX JaHHBIX. OCHOBHBIC XapaKTEPUCTHKU M TUIIBI OOJIBIINX TaHHBIX.
AnropuTMEI 00pabOTKH TIEPBUIHOM 00paboTKH 0OIBIINX AaHHBIX. COBpEMEHHBIE MMOIXO0ABI K 00paboTKe U
XpaHeHuIo 0onbIIX AaHHBIX. [Iponecc aHanu3a GosbmMx AaHHBIX. OOmas cxema aHanusa. V3Bieuenue u
BU3yalu3alys OOJIBIIUX JaHHBIX. JTarsl MoaenupoBanus. [Ipouecc nocrpoenus moaeneit. @opmbl

MpCACTaBJICHUS, TUIIbI U BUJbI OOJIBIITUX JaHHBIX. Hpe,[[CTaBJ'IeHI/IH Ha60pOB OOJIBIIUX JaHHBIX. Cucremsl




n/n

TemaTwka JICSKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHUE

ynpasieHus 6azamu naHHbIX. Mcmons3zoBanne s3pika SQL (DDL) amst co3gaHust CTpyKTyp OONBIINX TaHHBIX.
3ampocs Ha s3e1ike SQL (DML). NoSQL xpanmmuma 00NbIHX JaHHBIX. XpaHWIHIIA OONBIINX JaHHBIX
KITII0Y-3HadeHue. JJOKyMEeHTO-OpHeHTHPOBAaHHbIE XPAHIIIHIA OoNbInX AaHHBIX. [ padoBbie Xpanunmma
OoJIBIINX MAaHHBIX. AcconnaTuBHbIE MpaBuiIa. AQQUHUTHBHBIN aHAIN3, TpeAMETHBIH Habop. [loxnepxka u
JOCTOBEPHOCTH aCCOLMATUBHOTO MpaBHiia. 3HAYNMOCTh aCCOLMATHBHBIX MPaBwI, TU(T 1 eBepemxk. [Tonck
aCCOITMATUBHBIX NMpaBwil. YacTele peAMeTHBIE HaOOPhI U UX 00HapyKeHHe. AJTOPUTM IeHepaluu
aCCOIIMATUBHBIX NMpaBuil. Mepapxudeckre acCcolMaTUBHEIE NpaBuiIa. MeToAbl MOUCKa HepapXUUecKux
ACCOITMATUBHBIX MPABUIL.

Paznen 3. nTemiekTyanbHbIi aHAJIU3 TaHHBIX.

Benenne B Data Mining. bonpimuie nannabie n Metaganasie. Metons! U ctaauu Data Mining. 3amgaun Data
Mining. M3BeyeHne 60IbIMNUX NaHHBIX, HHGopMarmu 1 3HaHui. Ceprl npumeHenns Data Mining.
Texnonorun KDD u Data Mining. [TonrotoBka 0OJbIINX JaHHBIX K aHAIN3Y. MeToANKa N3BICUCHHS 3HAHUI.
MynsTHINCTIHATUIMHAPHEIA XapakTep Data Mining. [Tpuumast pacnpoctpanerns KDD u Data Mining.
AKTyanmpHOCTH TexHOoNorui Data Mining kak cpencTs 06padoTku 60NbIIIX 00bEMOB HH(OPMAITHH.
[IporpammHoe obecnieueHne B 00JIaCTH aHaIU3a OONBIINX AAHHBIX. AHATUTHYECKHE IIAaT(HOPMBIL:
Ki1accuukanus 1 0cOOCHHOCTH NPUMEHEHNs. SI3bIKH BU3yaIbHOTO MOJICIMPOBaHKs. MallMHHOE 00y4YeHHE 1
pa3padoTka 0oJpIIMX JaHHBIX. OCHOBHBIE aHAJUTHYECKHE METOIbI 00paOOTKH OOJIBIINX JaHHBIX. MalnHHOE
oOyueHue 1 MailHUHT OOJBIIMX NaHHBIX. Pacno3HaBanue oOpa3zoB. HelipoHHBIE ceTH Kak peanr3anust
ITOPUTMOB MAaIIMHHOTO 00yueHus. O0aayHbIe IaTHOPMBI HHTEIICKTYaIbHOTO aHaNN3a OOJIBIINX JaHHBIX.
PazpaboTka METOI0B, aITOPUTMOB ¥ IPOTPAMMHBIX CPEACTB HHTEIIEKTYaIbHOTO aHAIN3a OOJBIINX JaHHBIX:
Hadoop, Spark u IoT. Kpayacopcuar — kateropusanus u odorameHue 00JIbIINX JAHHBIX CHIAMA
[IMPOKOTO, HEONPEAEIEHHOTO KPyTa JINI, MPUBJICYEHHBIX HA OCHOBAaHNH ITyOIMIHOMN 0(epThl, 6e3
BCTYIUICHHS B TPYIOBbIE OTHOIICHHA. CMEIIeHHEe W HHTETPAIHs OOJIBIINX TaHHBIX — HAa0Op TEXHUK,
TTO3BOJIIOIINX HMHTETPUPOBATH Pa3HOPOIHBIE OOJIBIINE JaHHBIC U3 Pa3HOOOPA3HBIX HCTOYHUKOB IS
BO3MOKHOCTH TITyOMHHOTO aHanm3a. Lludposas 006paboTka curHamoB U 00pabOTKa €CTECTBEHHOTO S3bIKa
(BxuTto4ast TOoHANBHBIHM aHanu3). CeTeBOM aHaM3 M ONTUMH3aLKUs OOJBIIMX JaHHBIX. [ eHeTH4ecKue
anroput™Mel. IMuranuonHoe Moaenuposanue. [IpocTpaHcTBEHHBIN aHANU3 — KJ1acC METOJIOB,
UCTIOJIB3YIOIINX TOIOJIOTHYECKYIO, TEOMETPUUECKYIO B Teorpaguyeckyto nHGpopManuio B OOIBIINX AaHHBIX.

Paznen 4. CraTuctudeckuii aHaau3, KilacCu(pUKays U MPOrHO3UPOBAHUE.

CratucTniecKuii IOAX0A K aHann3y OONBIINX AaHHBIX. TodedHOE M HHTEpBanbHOE orieHnBanue. OOpaboTKa
OOJIBIINX NAHHBIX JUIS KOHTPOJISI KAYECTBa MPOIECCOB M TEXHOJIOTHH SiX sigma. AHanm3
nocinenoBarenbHocTel. OTOOpP IMPU3HAKOB M CHIXKEHHUE pa3MepHOCTH. PaboTa ¢ BEIOpocamu 1
MIPOMYIICHHBIMA 3HAUYCHISIMA. MeTprdecKuid u THHeHHBIN KiaccupukaTtopsl. ROC—kpuBas. A/B-
TeCTUpOBaHKHe. AHAN3 BpeMEHHBIX psioB. Kiaccudukanus u knacrepusanus. OnpezneneHue
kiactepuzanun. [locraHoBka 3agaun kiactepusanun. Llean knacrepusanuu B Data Mining. [Tpumepst
KJIaCTepPHU3aLUH B pa3inuHbIX obnacTsx. Bunsl merpuk. lllaru anropurma. Mepsr paccrosuuii. [Ipumep
paboTtsl anropurma k-means. IIpo6iems! anropurmoB knacrepuszanuu. [IpumeneHne knaccupukanuu u
perpeccun. O630p METOROB KiaccUPUKAMK U perpeccui. CTaTucTHueckne MeTopl. MeTopl, OCHOBaHHBIE
Ha 00y4eHunH, pazHooOpasne MoAX0q0B. ANTOPUTMHU3AIMS OOJBIINX JaHHBIX. MeTOo ] IITaBHBIX KOMIIOHEHT
JUISL CKATHsI OONBIINX AaHHBIX. epapXxudaeckue MeTo bl KIACTEPHOTO aHaIN3a OOJIbIINX JaHHBIX.
Hewnepapxuueckrne METOABI KJIACTEPHOTO aHATH3a OONBIINX JaHHBIX. [IOMCK MPU3HAKOBBIX 3aBUCHMOCTEH U
4acThIX MHOXECTB. MynbTHMOAanbHas knactepusanus. [IpeaukTuBHble anroputMel. [Ipornosuposanue
TTOBEACHUS OONBIINX JaHHBIX.

PaB,I[eJ'I 5. BHByaJII/ISaI_[I/IH, HHTCPIIPCTAIMA, IIPOCKTHAA OPpraHru3alua OOIBIINX JaHHBbIX.
Crnoco0bl BU3yaJlbHOTO TPE/ICTaBICHHS OOJIBIINX AaHHBIX. THITBI, 3aJa4¥ U BUIBI BU3yalu3auun. [ paduxu,
JquarpaMMel, iHQorpaduka. VIHTepakTHBHBIA CTOPUTEILIMHT, Namodopabl. SI3sik Python 1 ero Bo3M0OXXHOCTH.
Jenyrmukanust 60JbIIMX JaHHBIX. METO/Ibl BU3yalIn3alnu. SI36IKH BU3yalbHOTO MOJICITUPOBAHUSL.
KoruuruBHas nHpOpMaTHKa 1 SKOHOMUKA 3HAHUH. TpeOoBaHus K CIIEIHaINCTaM B 001acTh
HHTEIUICKTyaIbHOI 00paboTKM GONBIINX JaHHBIX Ui Ou3Heca. [IpuMeHeHNe TEXHOIOTHH OONBIINX JaHHBIX
IULS 337149 YIIPaBJICHHS Ka4eCTBOM.




4.2. 3aHATHS CEMUHAPCKOTO THIIA.

[IpakTrueckue 3aHATUA

TemaTuka IMPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

TeopeTrueckre OCHOBBI OOJIBIIUX JaHHBIX

ITousTHe GONBIINX JaHHBIX. KpI/ITepI/II/I OTHECEHHUS K OOJIBIITHM JaHHBIM. MeTOI[I)I aHaau3a OOJNBIIKMX JaHHBIX.

Co6op, xpaHenue, 00paboTKa, U3BJICUCHUE U aHATTN3 OOJIBIIUX ITOTOKOB JTAHHBIX.
Knaccudukanus 3agaq anannza 00abux JaHHBIX. OCHOBHBIC XapaKTEPUCTUKU M THITBI OOJIBIINX JTaHHBIX.
AnropuTMEI 00pab0TKH TIEPBUIHOI 00paboTKH 0ONBIINX AaHHBIX. COBpEMEHHEIE MTOAXO0ABI K 00paboTKe U
XpaHeHHIo 6ospIuX AaHHbIX. [Iponece anannza Oonpmnx qaHHBIX. OOImas cxema aHanu3a. M3BneueHne u
BU3yaIn3alys OOJBIINX JaHHBIX. JTarsl MoaenupoBanus. [Iponece nocrpoenns moaeneit. @opmel
Npe/ICTaBJICHUS, THITBI M BUABI O0NbIINX AaHHBIX. [IpeacTaBnenus HAOOPOB OONBIIUX AaHHBIX. CUCTEMBI
yrpasieHus 6azamu naHHbIX. Mcmons3oBanue si3bika SQL (DDL) amst co3aanust CTpyKTYp OOJNBIINX TaHHBIX.
3ampocs Ha s3pike SQL (DML). NoSQL xpaHumuina O0JIbIIMX TaHHBIX. XpaHUIHIIA OOIBINNX JAHHBIX
KIIF04Y-3HaueHHe. JIoKyMeHTO-OpUeHTHPOBaHHbIE XPAaHHUJIMIIA OOJIBINNX JaHHBIX. ['pacdoBbie XpaHuIHIa
OoJIBIINX JaHHBIX. AccolnaTuBHbIEe NpaBuia. AQQUHUTUBHEIN aHaIH3, TpeaMeTHbIH Habop. [loxnepxkka u
JIOCTOBEPHOCTh aCCOLMATHBHOTO MpaBmiia. 3HAYUMOCTh aCCOLMATHBHBIX MpaBwil, TU(T 1 eBepexk. [Tonck
accoNMaTUBHBIX MpaBwi. YacTsle MpeMeTHbIE HA0OPEI U UX 00HApY)KEeHHE. AJTOPUTM T'eHEepalnu
acconnaTuBHBIX NpaBui. Mepapxuueckue accoraTHBHbIE IPaBHiIa. METObI HOMCKA HEPapXUISCKIX
aCCONMATHUBHBIX TPAaBHIL.

I/IHTGHHGKTyaHBHBIﬁ aHaJIn3 JaHHbIX.

Benenne B Data Mining. bonpimuie nannabie n Metaganasie. Metons! U ctaauu Data Mining. 3agaun Data
Mining. M3BeyeHne 60IBIMAUX NaHHBIX, HHGopMarwu 1 3HaHui. Ceprl npumeHenns Data Mining.
Texunonorun KDD u Data Mining. [ToaroroBka 0oJbIIMX JaHHBIX K aHANN3Y. METOANKa U3BICUCHHUS 3HAHHA.
MyneTHauCcHUITIMHAPHBIH XapakTep Data Mining. [Tpuuunst pactpoctpanenus KDD u Data Mining.
AxTyansHOCTb TexHosorui Data Mining kak cpeicTB 00paboTKH OOJBIINX 00beMOB HHPOPMALIHH.
[TporpammHOe obecriedeHue B 00JaCTH aHaau3a OOJIBIIUX JAHHBIX. AHAIUTHYECKUE ITaT(HOPMBL:
KIIacCU(HKAIH U 0COOCHHOCTH ITPUMEHEHHS. SI3bIKH BU3yaIbHOTO MOAEINPOBaHUA. MammHHOE 00ydIeHHE U
pa3padoTka 6oapmHX JaHHBIX. OCHOBHBIE aHATUTHYCCKHE METOBI 00paOOTKH OOMBINNX JaHHBIX. MalmHHOE
o0y4eHue 1 MaifHUHT OOJBIINX NaHHBIX. PacnoznaBanue o0pa3oB. HelipoHHbIe ceTH Kak peann3aris
ITOPUTMOB MAaIIMHHOTO 00yueHus. O0aayHbIe IaT()OPMBI HHTEIIICKTYaIbHOTO aHAIN3a OOJIBIINX JaHHBIX.
Pa3paboTka MeTO/I0B, aTOPUTMOB U IIPOTPAMMHBIX CPEJICTB MHTEIUIEKTYAILHOTO aHAIN3a OONBIINX JaHHBIX:
Hadoop, Spark u IoT. KpaymcopcuHr — kateropu3saiiis 1 o0oraiieHie OONbIINX JaHHBIX CHIIAMU
HIMPOKOT0, HEOTIPENIENIEHHOTO KpyTa JIML, IPUBJICYEHHBIX HA OCHOBAHUH MyOJIMYHOI odepThl, 0e3
BCTYILICHUS B TPYJOBbIE OTHOIIEHUS. CMEIlIeHNEe W UHTEerpalys OOJIBIINX JaHHBIX — Ha0Op TEXHHUK,
MO3BOJISIOIIMX HHTETPUPOBATH Pa3HOPOIHBIE OOJIbIINE JaHHBIC U3 Pa3HOOOPa3HBIX HCTOYHUKOB JJIs
BO3MOYKHOCTH TNTyOMHHOTO aHanu3a. [ludposas 00paboTka cUrHaIOB U 00pabOTKa €CTECTBEHHOTO A3bIKA
(BKITIOYast TOHANBHBIHN aHamu3). CeTeBOH aHAM3 W ONTUMH3aLUs OOJBIINX JaHHBIX. [ eHeTH4ecKue
anropuTMBL. MIMuTaIimonHOE MoaenupoBanue. [IpocTpaHCTBEHHBIH aHAIN3 — KJIACC METOJIOB,
HCTIOJNIB3YIOIINX TOMOJIOTHYECKYI0, TEOMETPUIECKYIO M reorpadmuecKyro HHPOPMAIHIO B OOIBIINX JaHHBIX.

CraTHCTUYECKUH aHaJIn3, KJ'IaCCI/I(bI/IKaI_[I/IH U IIPOTrHO3UPOBAHHC.

CraTHCTUYECKUH MOAX0]] K aHAIKU3y OOJIBININX JaHHBIX. TOUCUYHOE U MHTEPBaJIbHOE OllcHHBaHKHe. OOpaboTKa
OO0JIBIINX J@HHBIX JUISl KOHTPOJIS KAYECTBa MPOIECCOB U TEXHOJIOTHH SiX sigma. AHanu3
nocneoBarenbHocTeil. OTOOp NPU3HAKOB M CHW)KEHHE pa3dMepHocTH. PaboTa ¢ BEIOpocamu u
NPOINYLICHHBIMH 3HaYCHUSIMHA. MeTpudeckuil u TnHelHbli kiaccudukatopel. ROC—kpusas. A/B-
TeCTUpOBaHKE. AHAIN3 BPEMEHHBIX psafoB. Kitaccnukanns u knactepuzanus. OnpeneneHue
knacrepusanun. IlocraHoBka 3amaun knacrepusanuu. Llenn knactepusanum B Data Mining. ITpumepst
KJIacCTepU3alny B PA3INIHBIX 00macTsx. Buaer metpuk. Illarn anropurma. Mepsl paccrostauii. [Ipumep
paboTs! anropurMa k-means. [Ipo6aemMs! anropurmMoB Knactepusanuu. [Ipumenenne knaccupukanuu u
perpeccun. O630p METOROB KiaccU(pUKAMK U perpeccui. CTaTucTHueckne MeTopl. MeTopl, OCHOBaHHBIE
Ha 00y4eHunH, pazHooOpasne MoaX0q0B. ANTOPUTMHU3AIMS OOJBIINX TaHHBIX. MeTO ] IITaBHBIX KOMIIOHEHT
JUISL COKATHsI OONBIINX AaHHBIX. MepapXxuyeckue MeTo bl KIaCTEPHOTO aHalin3a OOJIbLIMX JaHHBIX.




Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

HCI/IepapXI/I‘IeCKI/Ie MCTO/JbI KIIACTCPHOI'O aHAJIN3a OOJBIINX JaHHBIX. ITouck MMPU3HAKOBBIX 3aBHCUMOCTEH 1
HaCTbIX MHOKXECTB. MyHLTI/IMO,I[aJ'ILHaﬂ KitacTepu3anus. HpeI[I/IKTI/IBHBIe AJITOPUTMBI. HpOFH03I/Ip0BaHI/Ie
IIOBECACHUA OOJBIINX JaHHBIX.

5 BHByaﬂI/IBaHI/IH, HHTCPIIPCTAIMA, IIPOCKTHAA OPpraHu3aniua 0OIBIINX JaHHBIX.

Crnioco0bl BU3yaJlbHOTO TPE/ICTAaBICHHS OOJIBIINX AaHHBIX. THITBI, 3aJa4K U BUIBI BU3yalu3auun. [ paduxu,
JquarpaMMel, iHQorpaduka. VIHTepakTHBHBIA CTOPUTEILIMHT, Namodopabl. SI3sik Python 1 ero Bo3M0oXHOCTH.
Jenymmukanust 60JbpIIMX JaHHBIX. MeToIbl BU3yalln3alru. SI3pIKH BU3yaibHOTO MOJICITUPOBAHUSL.
KoruuruBHas nHpOpMaTHKa 1 SKOHOMUKA 3HAaHUH. TpeOoBaHus K CIIEIHaINCTaM B 001acTh
HHTEIUICKTyalbHO 00paboTKM OONBIINX JaHHBIX Ui OM3Heca. [IpuMeHeHNe TEXHOIOTHH OONBIINX JaHHBIX
IULS 337149 YIIPaBJICHHS Ka4eCTBOM.

4.3. CamocrosTenbHas padoTa 00y4JaromMXCA.

No .
Bun camocTosTennsHO#M paboThI
n/m
1 |[ToaroroBka Kk 1a0OPATOPHBIM pabOTaM.
2 Pabota ¢ TEKIIMOHHBIM MaTEePHAIIOM.
3 |CamocToATenbHOE U3YUYCHHE YUeOHOU JTUTEPaTyPHI.
4 | [loaroroBka K MpOMEKYTOYHOW aTTECTALIUH.

5. Ilepeuenp wu3maHUM, KOTOPBIE PEKOMEHIYETCS HCHOJIb30BAaTh IPH
OCBOEHUHU TUCIUTUTUHBI (MOJTYJIS).

No
i bubnuorpaduueckoe onucanue Mecro nocrtyna
1 BBenenue B Oosbllne JaHHBIE U aHAIIN3 https://tstu.ru/book/elib1/pdf/2024/Konkina.pdf

uHpopmaiuu [ DneKTpoHHBIN pecypc] :
yueOHoe rmocobue / B. B. Konkuna, A. b.
Bopucenxo, 1. JI. Kopobosa. — Tam00B :
W3narensckuit nentp ®I'bOY BO «TI'TY»,
2024. — 1 anextpoH. ont. guck (CD-ROM). —
Cucremusie TpeboBanus : [1K He HiDKe
Pentium IV ; CD-ROM-nauckosox ; 1,32 MO ;
RAM ; Windows 95/98/XP ; mbIiib. — 3ari. ¢
skpana. [SBN 978-5-8265-2749-8

2 Paguenko U.A, Hukomnaes 1. H. Texuonorun | https://books.ifmo.ru/file/pdf/2326.pdf
u nappactpykrypa Big Data. — CII0:
VYuusepcurer U'TMO, 2018. — 52 c.

6. IlepeueHp coBpeMEHHBIX MNpodecCHOHANBHBIX 0a3 JaHHBIX U
MH(POPMAILIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPbIE MOTYT MCIIOJIB30BAaThCsS MpU
OCBOCHHUH JTUCIMUIUIAHBI (MOJTYJIS).




http://library.miit.ru/ - snekTpoHHO-OMONMOTEeYHass cucremMa HayuHo-
TexHuueckoit Oubmumoreku MUUT. http://elibrary.ru/ - Hay4dHO-’IEKTpPOHHAS
oubmuoteka.llouckoBeie cuctemsr:  Yandex, Mail. OOnaunple XpaHWIAIIA
undopmaruu: Auaexc auck https://disk.yandex.ru, o6iako mail.ru, dropbox.com
WJIN IpyTHE.

7. lIlepedyeHb  JUIEH3MOHHOTO W  CBOOOJHO  PACHPOCTPAHIEMOTO
MPOrpaMMHOTO OOECIeYeHus, B TOM YHCJIE OTEYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOAUMOTrO JIJIsi OCBOCHUSI TIUCIUILTUHBI (MOYJIs).

Mickrosoft Word, Microsoft Excel

8. Omnucanwe MaTepUATbHO-TEXHUYECKOW 0a3pl, HEOoOXOAuMON s
OCYIIIECTBJICHUS 00Pa30BaTEILHOTO MpoIiecca Mo AUCIUIUINHE (MOIYJIIO).

JInst mpoBeieHUS] MPAKTUYECKUX 3aHATUH TpeOyeTcs ayAUTOpHsi, OCHALEHHAs
TEXHUYECKUMHU cpeacTBaMu. JlJis mpoBeneHUs JEKIUOHHBIX 3aHATHUH Tpelyercs

ayIMUTOpUsA, OCHAlIeHHas MyiubTUMenua anmapatypoud u [IK ¢ mogkirodyeHmeM k
cetu INTERNET.

9. ®opma MpOMEKYTOUYHOM aTTECTALINMU:

3auet B 1 cemectpe.

10. OueHouHbIE MAaTEpUATIBI.

OneHOYHbIE MaTepUalibl, TPUMEHSIEMBbIE IIPU ITPOBEACHUH IPOMEKYTOYHON
aTTecTalluy, pa3padbaThIBAIOTCS B COOTBETCTBUU C JIOKAJIHHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTOpBL:

JIOLICHT, JTOIICHT, K.H. Kadeapbl

«MeHeKMEHT KaueCTBa» N.C. KpaBuyk
CornacoBaHo:
3aBenytromuii kadenpoit MK M.®. I'ycbkoBa

ITpencenarens yueOHO-METOANUECKON
KOMMCCUHU M.®. ['ycpkoBa



