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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enssMu OcBOCHUS y4eOHOUN TUCIUTIIMHBI SBISIOTCS W3ydYEHUE MPOOJIeM U
TEXHOJIOTUHA paboThl ¢ Oonpimmmu  gaHHbIME (Big Data), dopmupoBanue
MPEICTaBIICHUS O BO3MOXKHOCTAX M OIPAHUUYEHUAX OCHOBHBIX METOJIOB 00paOOTKU
U aHaimu3a Oosbliux JaHHbIX. K mpeaMmeTHsIM 00dacTsiM, Ha KOTOPBIX
OCHOBBIBAETCS JaHHAs yueOHas AUCIUIUIMHA, OTHOCSTCS MATEMAaTHKa, CTATUCTHKA,
nHpopMaTHKa, MaIIMHHOEC OOyYeHHWE, HEHPOHHBIE CETH, KJIACTEPHBIA W
WHTEJUICKTYaJIbHBIN aHaIn3, 0a3bl JAHHBIX M BU3yanHu3alys. Y YeOHbIN KypCc HOCUT
MEXIUCITUTUTMHAPHBIN XapakTep, a METOJIbI aHaIu3a MOTYT CHJIBHO OTJIMYATHCS
JPYT OT Apyra v 3aBUCETh OT KOHKPETHOU MPEAMETHON 00J1aCTH.

3amaun y4eOHOTO Kypca: U3y4YeHHE TEOPETUYECKUX OCHOB XpaHEHUS U
aHanu3a OOJIBIIMX JaHHBIX, BKJIIOYas 0a30BbIE AJIEMEHTBbl CTAaTUCTUYECKOIO
MPOTPaAaMMHUPOBAHUS W MHTEIUICKTYIbHOTO aHaM3a OOJBITNX HAOOPOB JaHHBIX,
MIPOBE/ICHUE PACUETOB C MPUMEHEHUEM TEXHOJIOTUH aHaIn3a OOJBIINX JAaHHBIX H
pelIeHre MUPOKOTo CIEKTPa MPUKIIAIHBIX 3a71a4 00pa0OTKU OOJBIINX JIAHHBIX.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenp GopmMuUpyEMBIX pe3yJbTaTOB OCBOCHUS  00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIU) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTMHE (MOYIIO):

YK-4 - CpoocobeH TpHUMEHSTh COBPEMEHHBIE KOMMYHHKATHBHBIC
TEXHOJIOTUU, B TOM YUCJIE HA HHOCTPAHHOM (BIX) SI3bIKE (aX), U1 aKaJeMHUYECKOTO
U Ipo(heCcCUOHATFHOTO B3aUMOICHCTBHSI.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, 4YTo Mo ero pe3yJibTatam
oOyyatoruiicst Oyier:

3HATD:
OCHOBHBIC YCJIOBMSI paBHOBECHS TE€I M HMX CHCTEM Ha OCHOBE
MaTeMaTHYECKOro arapara, UCIOoJIb3yeMOro JJIsl ATUX IEJICH.

YMmeTh:
BBIITOJIHATH MAaTEMATHUUYCCKUC onepaupm nu HCﬁCTBHH HAa OCHOBC ypaBHeHI/Iﬁ
paBHOB€CI/I$I TSI U UX CUCTEM

Baangern:
OCHOBAMH T€OPUHU CTATUUECKOTO PABHOBECHS HA OCHOBE 3aKOHOB CTATUKH

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIsA).



OO6mast TPYJIOEMKOCTh AUCIUILIMHBI (Moayssi) coctaBisier 9 3.e. (324
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem pmucuuIIMHBL (MOAynsi) B (OpME KOHTAaKTHOM pabOTHI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHTHIA
Bceero | Cemectp Nel

KonrakTHas paboTa Ipu NpoBeleHNN yUeOHBIX 3aHATHI (BCEro): 40 40
B Tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 8 8
3aHATHSI CEMUHAPCKOTO TUIIA 32 32

3.3. O06beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM pabOThI
oOyyJarommxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaromMXcs C
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
o0pa3oBaTeNbHOM MpOTrpaMMbl HAa WHBIX YCIOBUSIX, TMPU NPOBEACHUU
MIPOMEKYTOYHOM aTTeCTAIlMU COCTaBIIAET 284 akaJeMHUYeCKHUX vaca (0OB).

3.4. ITpu oOy4eHuH 0 MHAUBUAYAJIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET ObITh pealii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl 00YyYaIOIIUXCSl C MEAArorMueCKUMU paOOTHUKaMU U (WIIH)
JUIIAMH, TIPUBIIEKaEMbIMH K peau3alliid 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHNUU TPOMEXKYTOUHON aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHATHA JEKIIUOHHOT'O THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |Pa3nmen 1. Beenenue B HayKy O OOJIBIINX TaHHBIX.

HWcTopus 1 mpudarHBI TOSBICHUS TEPMHHA «Oompmue qanabie» (Big Data). XapakTepuCTHKN U MICTOYHUKH
Big Data. UeTpIlpe OCHOBHBIX THIIA OONBIINX JAHHBIX. AHATUTHKA OOJNBIIUX JaHHBIX. 3a/1a9H, pelIaeMble
Big Data. [ToHsATHE )KM3HEHHOTO ITUKJIa aHAJTUTHKHU OOJIBITUX JaHHBIX.

2 |Paznmen 2. Coop, xpaHeHHe, 00padOTKa, U3BJICUCHUE H aHAITH3 OOJIBITUX ITOTOKOB

JaHHBIX.

Knaccudukanus 3anau anannza 60abIMx JaHHBIX. OCHOBHBIE XapaKTEPUCTUKU U TUIBI OOJBIINX JaHHBIX.
AnropuTMbl 00pab0TKH IIEpBUYHOM 00paboTKy 00X JaHHBIX. COBPEMEHHBIE ITOIX0/IB K 00padoTKe 1
XpaHeHUIo 0onbIIMX AaHHBIX. [Iponecc aHann3a Gonbmmx maHHBIX. O0mas cxeMa aHanuza. V3Bieuenue u
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

BU3yanu3aiys OOJBIINX JaHHBIX. JTansl Moaenuposanus. [Iponece moctpoenus moaeneit. dopmel
MPE/ICTABIICHUS, THITBI ¥ BUIBI OOJIBINNX NaHHBIX. [IpencraBienus HabopoB OoJIbIINX JaHHBIX. CHCTEMBI
ynpasieHus 6azaMu nanHbIX. Mcnonb3oBanue si3bika SQL (DDL) uist co3panus CTpyKTyp GOJIBIINX
JaHHbIX. 3anpocs! Ha si3eike SQL (DML). NoSQL xpanunuinia 60bIINX JTaHHBIX. XpaHWINIIA OOJIBIIHX
JIAHHBIX KIII0Y-3HauUeHHe. [l0KyMeHTO-OpHEeHTHPOBaHHbIE XpaHWINIIA OOJBITNX JTaHHBIX. [ padoBbie
XpaHWInIa OOJIBIINX JaHHBIX. ACCOIMAaTHBHBIC paBwiIa. A(QGUHUTHBHBIN aHATN3, IPEIMETHBINH HA0OP.
IMoanepxKa 1 JOCTOBEPHOCTD aCCOLMATHBHOTO MPaBHiIa. 3HAYUMOCTh ACCOLMATHBHBIX MPABIII, THPT U
nesepemk. [Tonck acconmaTuBHBIX paBwiI. YacTsle IpegMETHBIE HAOOPHI U UX OOHApY)KEHHE. ATTOPUTM
TeHEepaIuy aCCOIMAaTHBHBIX MpaBuil. Mepapxndeckue acconnaTuBHbBIE MpaBuia. MeToabl MONCKa
MEePapXUIECKHX aCCOI[MATHBHBIX ITPABHUIL.

Paznen 3. nTemiekTyanbHbli aHAJIU3 TaHHBIX.

Beenenue B Data Mining. Bonbinue nanneie u Mmetagansbie. Metossl u ctanuu Data Mining. 3amaun Data
Mining. V3Bnedenue OonbmMxX NaHHBIX, HHGOpManuu 1 3HaHui. Cepsl npuMeHenust Data Mining.
Texunonorun KDD u Data Mining. [ToaroroBka 00abIux JaHHBIX K aHANN3y. MeTOANKa U3BICUCHHU S
3HaHui. MynbTHIUCUUITIMHAPHBIN XapakTep Data Mining. [Tpuunnsl pacnpoctpanenust KDD u Data
Mining. AxTyanbsHOCTh TexHONOTHI Data Mining xak cpencTB 00paboTKH OOJBIINX 00HEMOB
uapopmanuu. [IporpaMmHoe obecriedeHre B 001acT aHann3a OOIBIINX JaHHBIX. AHATUTHIECKHE
wIaT(GopMbl: KIIacCU(PHUKALUS 1 OCOOCHHOCTH ITPUMEHEHHS. SI3bIKM BU3yaIbHOTO MOACITHPOBAHUSL.
MammHHOe 00ydeHne n pa3paboTka O0IbIINX JaHHBIX. OCHOBHBIC aHAMTHYECKHE METOIBI 00paOOTKH
GouspIuX MaHHBIX. MammuHHOEe 00y4YeHHe U MaifHUHT OOJBIINX JaHHBIX. PacnozHaBanue 0Opa3oB.
HetipoHHbIE ceTH Kak peann3alys alropuTMOB MAIIMHHOTO 00y4eHus. O0iadHbIe MIaTGOPMBI
MHTEJUIEKTYaIbHOTO aHai3a OOJIBIINX JaHHBIX. Pa3paboTka METO0B, alTOPUTMOB U MPOrPaMMHBIX
CpPE/CTB MHTEIUIEKTYaJbHOI0 aHan3a 6onpinx aanHeix: Hadoop, Spark u IoT. Kpayncopecunr —
KaTeropusanys 1 oboramieHie OOJBIINX JaHHBIX CHJIAMHU IIHPOKOT0, HEONIPEAEIEHHOTO KPyTa JIUIL,
NPUBJICUEHHBIX HA OCHOBAHUH MyOIMYHOM 0epThl, 0€3 BCTYIUICHHS B TPYAOBbIe OTHOIIEHHs. CMelieHne
W MHTerpanus OOJbLIMX JaHHBIX — HA0Op TEXHHK, NO3BOJISIONIMX HHTEIPUPOBATh PAa3HOPOAHBIE OOJIBLINE
JIaHHBIC U3 Pa3HOOOPA3HBIX HCTOYHUKOB AJISl BO3MOXKHOCTH TIIyOnHHOTO aHanu3a. L{udposas o6padoTka
CHTHAJIOB M 00pabOTKa €CTECTBEHHOTO sI3bIKa (BKIIIOYAsl TOHAJIBHBIN aHann3). CeTeBoi aHaN3 U
ONTHMU3aNKs OOJBIINX NaHHBIX. | eHeTHYecKue anropuTMbl. IMUTAIIMOHHOE MOIENpPOBAaHHE.
[IpocTpaHCTBEHHBIN aHAIN3 — KIIACC METO/I0B, UCIIOIB3YIOIINX TOIOJIOTHYECKY0, TEOMETPHUYECKYIO 1
reorpapuUecKyro HHPOPMALHUIO B OONBIINX TaHHBIX.

Paznen 4. Craructiuueckuil ananus, Kiaccu(uKaus 1 MporHo3upoBaHUe.
CraTHCTHYECKUH MOAX0] K aHANK3y OONBINNX JaHHBIX. TOYEUYHOE U MHTEPBAIbHOE OIICHUBAHHE.
O6paboTka OOIBIINX JaHHBIX I KOHTPOJIS KadecTBa MPOLIECCOB U TEXHOJIOTHH SiX sigma. AHamu3
nocienosarensHocTel. OTOOP MPU3HAKOB M CHIDKEHHE pa3MepHOCTH. PaboTa ¢ BeIOpocamu u
MPONYIICHHBIMHU 3HAYCHUAMHU. MeTpuieckuil i TuHeHHbIH knaccudukatopel. ROC—kpusas. A/B-
TECTUpOBaHHE. AHAIIN3 BpeMEHHBIX psnoB. Kitaccngukanus n knacrepuzanus. OnpeneneHne
kiacTepuzanuy. [locranoBka 3anaun kinactepuzanun. Llenan knacrepusanuu B Data Mining. IIpumMepsr
KJIaCTepPHU3aLMH B pa3InuHbIX obsacTsix. Bunst merpuk. lllaru anroputma. Mepsr paccrosauid. [Ipumep
paboTts! anropurma k-means. [Ipo6iems! anropurmoB kinacrepuzanuu. [Ipumenenne kaccupukanu 1
perpeccun. O630p METOI0B KiIaccuPuKauu u perpeccuu. CTaTUCTUIECKHEe METOAbI. MeTobl,
OCHOBaHHBIE Ha 00yYeHUH, pPa3HOOOpa3ne MoAX0A0B. ANTOPUTMH3ANNS OONBIINX JaHHBIX. MeTo
TJIABHBIX KOMIIOHEHT JJIS COKATHSI OOJBIINX JaHHBIX. MepapXudeckne MeTOIbl KIIaCTEpPHOTO aHATH3a
6onpmmx naHHBIX. Henepapxudaeckue METoAbI KIIACTEPHOTO aHaIu3a OOIBIINX JaHHBIX. [Tonck
MIPU3HAKOBBIX 3aBHCHMOCTEH 1 9aCTBIX MHOXeCTB. MylIbTUMOabHAs KiacTepu3anus. [Ipe1nkTHBHBIE
anropuT™Msl. [Iporno3upoBanune moBeaeHUs OOJIBIINX JAaHHBIX.

Paznen 5. Busyanuzamusi, uHTEpIipeTaIus, IpoeKTHas OpraHu3anusi OOJIBINX JaHHBIX.
CHOCO6I)I BU3YAJIbHOT'O NPEACTABJICHUS 6OJ'IBIHI/IX JaHHBIX. TI/IHI)I, 3ala41 U BUJibl BU3yaJIU3allnuu.
I'padukn, muarpammsl, nHdorpaduka. MHTEpaKTUBHBIN CTOPUTEIUINHT, Aambop s, S3bik Python u ero
BO3MOXHOCTH. I[eﬂynnm(aunﬂ 6OJ'H)H_II/IX JAHHBIX. MCTOJII)I BI/I3yaJ'lI/I3aI_II/II/I. H3BIKI/I BHByaHBHOFO
MoenupoBanua. KorautueHas nH(pOpMaTHKA U SKOHOMUKA 3HAaHUN. TpeGoBaHuUS K CIIeIaIicTaM B
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00J1aCTH HHTEIUIEKTyalIbHON 00paboTKHM OONBINNX JAaHHBIX UL Om3Heca. [IpiMeHeH e TeXHOIOTHiA
OOJIBIINX JAHHBIX JUIS 337129 YIIPABJICHHS KaueCTBOM.

4.2. 3aHATHS CEMHUHAPCKOTO THIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepxaHue

Paznen 1. BBenenue B Hayky 0 OOJIBIINX JAHHBIX.

HcTopus 1 mpudrHBI TOSBICHUS TEPMIHA «OoJbiue nanubie» (Big Data). XapakTepuCTHKH U UCTOUHUKU
Big Data. YeTbIpe OCHOBHBIX THIIA OOJBININX JAHHBIX. AHAIUTHKA OOJBINTNX JAHHBIX. 3a[a9H, peIIacMble
Big Data. ITonsiTHE )XKM3HEHHOTO IUKJIA AHAJTUTUKA OOJBIINX JaHHBIX.

Paznen 2. Coop, xpanenue, 00pabOTKa, H3BJICUCHUE M aHATN3 OOJIBIINX ITOTOKOB

JaHHBIX.

Kraccudukaums 3anad anannza 6oiapIuX JaHHBIX. OCHOBHBIE XapaKTEPUCTUKH U TUIIBI OOJIBIINX JaHHBIX.
Anroput™bl 00pab0TKK TIepBUYHOM 00paboTKu 00bpIIMX NaHHBIX. COBPEMEHHBIE MOX0/bI K 00paboTKe U
XpaHeHHIo O0bIINX JaHHBIX. [Iponece ananu3a Gonpiinx AaHHbIX. O0mas cxema aHanu3a. M3snedeHue u
BU3yanu3alus OOJIBIINX JaHHBIX. JTarsl MoaenupoBanus. [Ipouece nocrpoenus moneneit. opmel
NPe/ICTAaBIICHUS, THITBI U BUBI OOJIBINNX NaHHBIX. [IpencraBienust HabopoB OOJIBLINX JaHHBIX. CHCTEMBI
ynpasieHus 6azamu qaHHbIX. Mcmonp3osanne s3pika SQL (DDL) mist co3maHus cTpyKTyp OONBIINX
nMaHHbIX. 3anpockl Ha a3eike SQL (DML). NoSQL xpaHnnuina 601X TaHHBIX. XpaHIIHIIA OOIBITHX
JAHHBIX KITI0Y-3HaUeHHE. [l0OKyMEHTO-OpHEHTHPOBAHHBIC XPaHWINIIA OOIBIINX JaHHBIX. [ padoBbie
XpaHWINIIA OOJBIINX JaHHBIX. ACCOIMAaTHBHBIC TpaBwia. A(GUHUTHBHBIN aHATN3, IPEAMETHBIN HA0O0P.
Ioanepxka 1 JOCTOBEPHOCTH aCCOLMATHBHOTO NPaBHiIa. 3HAYMMOCTh ACCOLMATHBHBIX MPABMII, THPT U
nesepemk. [lonck accormaTuBHBIX paBuil. YacTele MpeIMeTHbIe HAaOOPhI U UX OOHapYXKEeHUE. AJITOPUTM
TeHEepallli aCCOLMAaTUBHBIX MpaBMil. Mepapxudeckue acColaTUBHBIE TpaBmiIa. MeToabl oucKa
HepapXUUeCKUX aCCOI[MATUBHBIX ITPABUIL.

Pazpnen 3. HTenneKkTyaabHbIi aHAIU3 TaHHBIX.

Beenenue B Data Mining. bonpimue nanaeie n Mmetaganasie. Metos! u ctaauu Data Mining. 3agaun Data
Mining. M3Bieyenne OONBIINX JaHHBIX, HH(popMarmu U 3HaHui. Chepsl npumernenus Data Mining.
Texuonorun KDD u Data Mining. [ToarotoBka 00ibIIMX TaHHBIX K aHATU3y. MeToInKa U3BICYCHUS
3HaHU. MyJbTUANCIUILTHHAPHEIN XapakTep Data Mining. [Ipuannsl pactnpoctparenus KDD u Data
Mining. AxTyaneHOCT TexHONOTHH Data Mining kak cpencTB 00paboTKH OOJIBIINX 00HEMOB
undopmanuu. [IporpaMmmHoe obecrieueHre B 001acT aHann3a OOJIBLIMX JaHHBIX. AHATUTHYECKHE
wiaT(opMbl: KilacCUPUKALUS U OCOOEHHOCTH NTPUMEHEHHS. SI3bIKH BU3yallbHOTO MOZEIMPOBAHMSI.
MainnHHoe 00yueHue u pa3padboTka 60IbIuX JaHHbIX. OCHOBHBIC aHATUTHYECKUE METO/IbI 00Pa0OTKH
OoubIINX aHHBIX. ManHHOe 00y4YeHue U MaifHUHT OOJIBIINX JaHHBIX. Pacrio3HaBanue o0Opa3oB.
HelipoHHbIe ceTH Kak pean3alus alrOpuTMOB MAIIMHHOTO 00y4eHus. O6nayHble aTGopMel
MHTEJUIEKTYaIbHOTO aHai3a OOJIBIINX TaHHBIX. Pa3paboTka METO10B, aTOPUTMOB U IIPOrPaMMHBIX
CpPE/CTB MHTEIUIEKTYaJ bHOTr0 aHan3a Oonpmmx nanHex: Hadoop, Spark u IoT. Kpayncopeunr —
KaTeropusaiys 1 odoramnieHne O0JIbIINX JaHHBIX CHJIAMH ITUPOKOTO, HEOTIPEIEIEHHOTO KpyTa JIMII,
NPUBJICUEHHBIX HA OCHOBAHUH IyOJIMYHOM 0(hepThl, O€3 BCTYIUICHHS B TPyAOBbIe OTHOIIEHH. CMerieHne
W MHTerpanus OOJbIIMX JaHHBIX — HAa0Op TEXHHK, O3BOJIIONIMX HHTEIPUPOBATH Pa3HOPOAHBIE OOJIbIINE
JTaHHBIC U3 Pa3HOOOPA3HBIX NCTOYHUKOB /I BO3MOXKHOCTH ITyOMHHOTO aHanu3a. [{udposas o6paboTka
CUTHAJIOB M 00pabOTKa €CTECTBEHHOTO sI3bIKa (BKIIOUYAs TOHANBHBIN aHanmu3). CeTeBOW aHaIu3 U
oNTUMU3aNHs OONBIINX TaHHBIX. | eHeTHYecKre anropuTMel. IMHTaIMOHHOE MOIENPOBAHHE.
IIpocTpaHCTBEHHBIH aHATN3 — KJIACC METO/I0B, HCIOIB3YIONINX TOIOJIOTHIECKYI0, TEOMETPHIECKYIO 1
reorpaguueckyo HHGOPMAIHIO B OOJBIINX JAHHBIX.
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Paznen 4. Cratuctuueckuii aHamu3, Kiiaccu(uKanus 1 MpOrHO3upOBaHHE.
CraTUCTUYECKH TIOAXO0 K aHann3y OOJIBIINX JaHHBIX. ToueyHOE M MHTEPBAIBLHOE OIICHHBAHUE.
O0paboTka OOJIBIINX JAHHBIX JUIl KOHTPOJIS KA4eCTBa IPOIECCOB U TEXHOJIOTHH SiX sigma. AHau3
nociuenoBarenbHocTed. OTOOp MPU3HAKOB U CHIDKEHHE pa3MepHocTd. Pabota ¢ BeIOpocaMu u
NPOIYLIEHHBIMH 3HaYCHUSIMHA. MeTpudeckuil n nmuHeiHbi knaccupukaropsl. ROC—kpusas. A/B-
TECTUpOBaHHE. AHAIN3 BpeMEHHBIX psnoB. Kitaccngukanus u knacrepuzanus. OnpenenaeHue
kinacrepuszanuu. [TocranoBka 3amagn knactepm3anuu. Lemn knacrepuzanuu B Data Mining. [Tpumepst
KJIACTEPU3ALMH B Pa3NUIHbIX oOnacTsx. Bumsr metpuk. [llarn anropurma. Mepsl paccrostanii. [Ipumep
pabotsr anropurMa k-means. [Ipobmems! anroputmMoB Kinactepuzanui. [IpuMenenne kiaccupukanum u
perpeccun. O630p MeTOIOB KiIaccupUKaIu U perpeccuil. CTaTHCTHIEeCKHE METOIBI. MeTOoIbI,
OCHOBaHHBIC Ha 00y4eHHH, Pa3HOOOpa3ne MoaX010B. AJITOPUTMH3ALMS OONBIINX AaHHBIX. MeToq
TJIABHBIX KOMIIOHEHT JJIs CoKaTHsI OOJIBIINX JaHHBIX. MepapXudyeckrue MEeToIbl KJIaCTEPHOTO aHANIN3a
OouspinX naHHBIX. Henepapxudyecknue METo/Ibl KIaCTEpHOro aHann3a 0oJbIIMX JaHHBIX. [lonck
IMMPU3HAKOBBIX 3aBUCUMOCTEH M YaCThIX MHOKECTB. MyJ'ILTI/IMOI[aJ'IbHaH KllacTepu3anus. Hpe[[I/IKTI/IBHI)Ie
anroputMsl. [IporHo3upoBaHue MOBEICHHS OOIBIINX TaHHBIX.

Paznen 5. Busyanusanus, HHTEpIpeTaIys, MPOCKTHASI OpraHu3as OOJBIINX TaHHBIX.
Crioco0nI BU3YAJIbHOTO IPCACTABJICHUSL OONIBIITNX JaHHBIX. TI/IHBI, 3a4a41 U BU/J1bl BU3yaJIN3alluu.
I'paduxu, nuarpammel, nHbOrpaduka. IHTEpaKTUBHBIN CTOPUTEIUTHHT, Aambopasl. S3sik Python u ero
BO3MOKHOCTH. ﬂe,[[yHJ'II/IKaLII/Iﬂ OOJIBIINX JaHHBIX. MCTO,Z[LI BU3yaJIn3alnu. SI3BIKH BU3YAJIBHOT'O
MOJACINPOBAHUA. KorautnsHas I/IH(I)OpMaTI/IKa ¥ DKOHOMHKA 3HAHHIA. Tpe6OBaHI/IH K crn€enquaJucraM B
00J1aCTH UHTEIUICKTyaIbHON 00pabOTKH OOJBIINX AAHHBIX Ui Ou3Heca. [I[puMeHeHe TeXHOIOTHI

OOIBIIUX JaHHBIX JUIA 3a1a4 YIIPaBJICHUA Ka4€CTBOM.

4.3. CamocrosiTenbHas padoTa 00ydaroIMuXCs.

o/

Bun camocTosiTennbHOM paboThI

[ToaroroBka k 1abopatopHbIM paboTam.

Pabora ¢ JICKIIUOHHBIM MATCPUAITIOM.

CamocrosTenbHOE U3ydeHNEe Y4eOHO! JINTEPaTypBhl.

[ToaroroBka k mIpOMEKYTOYHOHN aTTECTALIMH.

gl Bl W N -

IToaroroBka k TCKYILIEMY KOHTPOJIIO.

5. Ilepeuenr wu3naHUM, KOTOpPBIE PEKOMEHIYETCS MCHOJIb30BATh IPHU

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

No
i bubnuorpaduueckoe onucanue Mecto noctyna
1 Beenenue B 00NbIINE TAHHBIE U AHAJINA3 https://tstu.ru/book/elibl/pdf/2024/Konkina.pdf

uH(popMaluu [ DNEeKTpOHHBIN pecypc] :
yueOnoe mocobue / B. B. Konkuna, A. b.
bopucenko, U. JI. Kopobosa. — Tam00B :
N3patensckuii nentp ®I'60Y BO
«TI'TY», 2024. — 1 2€KTPOH. ONT. TUCK

(CD-ROM). — Cucremubie TpeOOBaHUS :




IIK ne amxe Pentium IV ; CD-ROM-
nuckoBof ; 1,32 M6 ; RAM ; Windows
95/98/XP ; mpib. — 3ari. ¢ skpana. ISBN
978-5-8265-2749-8

2 Paguenko U.A, Hukonaes 1.H. https://books.ifmo.ru/file/pdf/2326.pdf
Texnonoruu u uaPpacTpykrypa Big Data.
— CI16: Yuausepcutrer M'TMO, 2018. — 52
c.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX ©0a3 MaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAss cucTeMa HayuHo-
TexHuueckoi OuOmmoreku MUUT. http://elibrary.ru/ - HaydHO-3JICKTPOHHAS
oubmmoreka.llouckoBeie  cuctembl:  Yandex,Mail. OOnaunble XpaHUIMUIIA
nndopmaruu: Auaexc auck https://disk.yandex.ru, obmako mail.ru, dropbox.com
WJIN IpyTHE.

7. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaCHPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

HNHupopmanmoHHO-CIIpaBOYHbIE U TIOUCKOBBIE CUCTEMBI:
Internet Explorer, Yandex, Rambler, Mail, Opera.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

Jns  mpoBeneHHMs TPAKTUYECKUX  3aHATHM  TpeOyercss  ayauTopus,
OCHAILICHHAsA TEXHUYECKUMHU CcpeacTBaMHu. JlJIsi TpOBENEHUS JIEKIIMOHHBIX 3aHATHN
TpeOyeTcss ayauTopus, OCHAIleHHas MyibTuMeana amnmaparypoir u IIK c
nonxiroueHreM K cetu INTERNET.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 1 cemectpe.

10. OueHOUHBIE MAaTEpUAIIBI.

O1ieHOYHBbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEIACHUHN MTPOMEKYTOUHON
aTTecTalu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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