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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[ensimu OCBOEHUSI YYEOHON TUCIMIUIMHBI SBJSIOTCS M3y4YEHHUE MPOOJIEM U
TEeXHOJOruil pabotbl ¢ Oompmmmu jganHbiMH  (Big Data), ¢opmupoBanue
MPEJICTAaBICHUS O BO3MOXKHOCTSAX M OTPAaHUUEHUSX OCHOBHBIX METOJIOB 00pabOTKH
U aHanmm3a OonbmuxX JaHHBIX. K mpenMeTHeIM o00sacTsM, Ha KOTOPBIX
OCHOBBIBA€TCs JaHHAs yueOHas IUCLIUIUIMHA, OTHOCATCS MaTeMaTHKa, CTaTUCTHKA,
UHpOpMaTHKa, MalIMHHOE OOy4YeHHe, HEMpPOHHBIE CETH, KJIACTEpHBIH MU
MHTEJUIEKTYaJIbHbIN aHaJIN3, 0a3bl JaHHBIX U BU3yaIn3alus. Y 4eOHbIN Kypc HOCUT
MEXIMCUUIUIMHAPHBIA XapakTep, a METO/bl aHAJIM3a MOTYT CHJIBHO OTJINYAaThCS
JPYT OT Apyra U 3aBUCETh OT KOHKPETHOU MPeIMETHON 00JIacTH.

3agaun y4yeOHOro Kypca: H3YyYE€HHE TEOPETHUYECKUX OCHOB XpaHCHUS U
aHanu3a OOJIBIIMX JaHHBIX, BKJIOYass 0a30BbIE 3JIEMEHTbl CTATUCTUYECKOIO
IPOrpaMMHUPOBAHUS U UHTEUIEKTYaJIbHOTO aHaiu3a OOJbIINX HAOOPOB JIaHHBIX,
IPOBEJCHUE PACUETOB C MPUMEHEHUEM TEXHOJIOTUHM aHajan3a OOJIbLIINX JaHHBIX U
pelIeHre MHUPOKOTO CIIEKTPa MPUKIIAJAHBIX 33/1a4 00padOTKH OOJBIINX JAHHBIX.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpYyEMBIX pe3yJbTaTOB OCBOCHHSI  0Opa3oBaTEIbLHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOTYIIIO):

YK-4 - CpoocobeH TOpUMEHSTh COBPEMEHHbIE KOMMYHUKATHUBHBIE
TE€XHOJIOTMH, B TOM YHCJIE HAa HHOCTPAHHOM (bIX) SI3bIKE (aX), ISl aKaJeMUYECKOTO
1 IPO(PeCCUOHATIBEHOTO B3aUMOIEUCTBHUS.

OO0yueHnue 1o JUCIUIUTHHE (MOTYJIII0) MPEIIOIaraeT, 4To M0 €ro pe3yabTaTaM
oOyyarommiicst Oyier:

3HAThH:
OCHOBHBIC YCJIOBHSI paBHOBECHS TE€I HM WX CHCTEM Ha OCHOBE
MaTeMaTH4YECKOTO arapara, HCIIOJIb3yEeMOTO ISl OTUX TCIICH.

YMeTh:
BBITIOJIHATh MAaT€MaTUUYECKUE ONEpalvu U JACHCTBUS HAa OCHOBE ypaBHECHUH
PaBHOBECHS TEJI U UX CUCTEM

Baagerts:
OCHOBaMH T€OPHUM CTATUYECKOTO PABHOBECHS HAa OCHOBE 3aKOHOB CTATUKH

3. O0beM TUCHUTUTUHBI (MOJTYJIS).

3.1. O6mas Tpy10eMKOCTb TUCITUTIINHBI (MOTYJIS).



OO6mast TPyJIOEMKOCTh AUCHUIUIMHBI (MOayJsi) coctaBisier 9 3.e. (324
aKaJIeMUYeCKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peanu3ainyi 00pa30oBaTEIbHON MPOTPaMMBbI Ha MHBIX YCIOBHUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KomnnuectBo
. 4acoB
Tun yueOHbIX 3aHATUN
Cewm.
Bcero

Nel
KoHTtakTHas paboTa npu NpoBeACHUN yU4SOHBIX 3aHITHH (BCETO): 40 40
B ToMm uuce:
3aHATHSA JIEKIIUOHHOIO TUIIA 8 8
3aHsATHUSI CEMUHAPCKOTO TUIIA 32 32

3.3. O0bemM aucCHMIUIMHBL (MOAYJsl) B (popMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH padOThl OOydYAIOUIUXCSA C
nearoruaeckKuMu paboTHUKAMHU U (M) JIUIIAMU, TIPUBJICKAEMBIMU K peaiu3aiiu
oOpa3oBaTeNbHON MporpaMMbl HA HWHBIX YCIOBHUSIX, NpPH MPOBEICHUU
IPOMEKYTOYHOM aTTeCTallMK cOCTaBisieT 284 akageMUyecKkux aca (0OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATIBHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4Y€HHHU, 00bEM TUCHUIUIMHBI (MOAYIS]) MOKET OBITh pean30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENbHON padOThl 00yYaIoOIUXCs, a TaKKe B (hopme
KOHTaKTHOW PabOThl OOYYarOIIUXCSl C MEAAroruuecCKUMu paOOTHUKaMU U (WIJIH)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH NPOBEAEHUHU IPOMEXYTOYHOM aTTECTALIUN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |Pa3nmen 1. Beenenue B HayKy 0 OOJIBIIMX JTAHHBIX.
HWcropus n mpudarHBI TOSBICHUS TEPMHHA «Oombiue qanabie» (Big Data). XapakTepuCTHKN U MICTOYHUKH
Big Data. UeTsIpe OCHOBHBIX THIA OOJIBIINX JAHHBIX. AHAJIUTHKA OOJIBIINX JAaHHBIX. 331a4H, peraeMble

Big Data. [ToHsiTHE )XKM3HEHHOTO IMKJIA AHAJTUTUKA OOJBIIAX JAHHBIX.
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Paznen 2. Coop, xpanenue, o00paboTKa, H3BJICUCHUE M aHATN3 OOJBIINUX ITOTOKOB

JaHHBIX.

Knaccudukanus 3anau ananuza 00abIHX JaHHBIX. OCHOBHBIE XapaKTEPUCTUKHU U TUIBI OOJIBIINX JaHHBIX.
Anroput™bl 00pab0TKH IEpBUYHOM 00paboTky OobpIINX JaHHBIX. COBPEMEHHBIE ITOIX0/IBI K 00paboTKe 1
XpaHeHHIo OoubInX AaHHbIX. [Iponece anannza Gonpmux qaHHBIX. OOmas cxema aHajinza. V3Bieuenue u
BU3yanu3alys OOJIBIINX JaHHBIX. JTarbl MoaenupoBanus. [Iponece nocrpoenus moneneit. opmol
NpeCTaBICHNS, TUITB ¥ BHIBI OOJIBIIHX AaHHBIX. [IpeacTaBnenns HabopoB O0bIINX JaHHBIX. CHCTEMBI
ynpasieHus 6azamu qaHHbIX. Mcmonp3osanne s3p1ka SQL (DDL) mnst co3manus cTpyKTyp OOJBIINX
nMaHHBIX. 3ampock Ha s3eike SQL (DML). NoSQL xpanunuina 601X TaHHBIX. XPpaHITHIIA OOIBITHX
JAaHHBIX KII0Y-3HaYeHHe. JJOKyMeHTO-OpUeHTHPOBAHHBIE XPaHIIIMINA OONBIINX TaHHEIX. [ padoBbie
XpaHWINIIA OOJBIINX TaHHBIX. ACCONMATHBHEIE MTpaBwia. AGUHATHBHBIN aHATIH3, IPESIMETHBINH Ha0Op.
INoanepxka U JOCTOBEPHOCTH aCCOLMATUBHOTO NpaBHila. 3HAYMMOCTh aCCOLMATHBHBIX MPaBUII, TUPT U
nesepemk. [Tonck acconuaTuBHBIX NpaBuil. YacTele pegMeTHbIE HA0OPbI U UX 0OHApY)KEeHHE. AJITOPUTM
TeHepaluy acCOIMaTHBHBIX MpaBuil. Mlepapxnieckue accolnaTuBHbBIE MpaBuiia. MeToabl oucKa
HCPAPXUYCCKUX aCCOLIUMAaTUBHBIX MTPaBUJI.

Paznen 3. UnTemnekTyanbHbIi aHAJIU3 TaHHBIX.

Benenne B Data Mining. bonpimue nanaeie n metaganasie. Metos! u ctaauu Data Mining. 3agaun Data
Mining. M3Biedenne O0NBIMAX JaHHBIX, HHpopMarmy 1 3HaHUH. Chepsl npumernenus Data Mining.
Texuonorun KDD u Data Mining. [TonrotoBka 60ibIIix TaHHBIX K aHATH3y. MeTOIMKa M3BICYCHUS
3HaHui. MynpTuaucuuuimHapHbIi xapakrep Data Mining. IIpuanast pacnpoctpanenus KDD u Data
Mining. AktyanbHOCTb TexHONOTHIH Data Mining kak cpeacTB 00pabOTKH OOJIBIINX 00BEMOB
undopmanuu. [IporpaMmmHoe obecrieueHre B 001acT aHann3a OOJIBLIMX JaHHBIX. AHATUTHYECKHE
wiaTGopMbl: KilacCU(PHUKALUS U OCOOCHHOCTH TPUMEHEHHS. SI3bIKN BU3YallbHOTO MOZEIMPOBAHHMSI.
MarmuaHoe 00yueHue U pa3paboTka O0bIIHMX TaHHBIX. OCHOBHBIC aHATUTHYCCKUE METOIBI 00PaOOTKH
OoJbIINX NaHHBIX. MarrHHOe 00y4YeHue U MailHUHT OOJIBIIKMX NaHHBIX. Pacno3HaBanue o0Opa3oB.
HeitipoHHbIE ceTH Kak peann3alys alroOpuTMOB MAIIMHHOTO 00y4eHust. O0iadHble mI1aTGOpPMBI
MHTEJUIEKTYaIbHOTO aHaIM3a OOJIBIINX JaHHBIX. Pa3paboTka METO0B, arOPUTMOB U MIPOTPaMMHBIX
CPE/CTB MHTEIIEKTYaIbHOTO aHan3a 6onpmmx nanHex: Hadoop, Spark u IoT. Kpayncopeuar —
KaTeropusamys 1 odoramieHne OOJIbIINX JaHHBIX CHJIAMH ITUPOKOTO, HEOTIPEIEIEHHOTO KpyTa JIHIL,
MPUBJICYEHHBIX HA OCHOBAHUH ITyOJIMYHOM 0(hepThl, O€3 BCTYIUICHHS B TPYAOBbIe OTHOIIEHH. CMerieHne
Y MHTerpanus 0OJbUIMX JaHHBIX — HA0Op TEXHHK, O3BOJIIFOLIMX HHTEIPHUPOBATh Pa3HOPOAHBIE OOJIbIINE
JTAaHHBIC U3 Pa3HOOOPA3HBIX HCTOYHHUKOB JJIs1 BO3MOXKHOCTH IIIyOMHHOTO aHanu3a. [{udposas o6paboTka
CUTHAJIOB 1 00pabOTKa ECTECTBEHHOTO sI3bIKa (BKIIOUYAsl TOHANBHBIN aHanu3). CeTeBoi aHaIu3 u
ONTHMU3alMs OOJBIINX JaHHBIX. [ eHeTHYeCKHe anropuT™Mbl. IMUTalMOHHOE MOJIETIMPOBAHUE.
ITpocTpaHCcTBEHHBII aHANN3 — KJIaCC METOJIOB, MCIIONB3YIOIINX TOOIOTHYECKYI0, TEOMETPUIECKYIO U
reorpapuuecKyro HHPOPMALHUIO B OOJBIINX JaHHBIX.

Paznen 4. Cratuctrueckuii aHanus, Kiiaccu(uKalys U IpOrHo3UpPOBaHUE.
CraTucTHYecKHii OAX0 K aHaNN3y OOJIBIINX AaHHBIX. TOYedHOE M MHTEPBAIBLHOE OIICHHBAHUE.
O06paboTka 6OJIBIINX JAHHBIX JUIl KOHTPOJIS KA4eCTBa IPOIECCOB M TEXHOJIOTHH SiX sigma. AHaiu3
nocienosatesnsHocTeil. OTOOp MPU3HAKOB U CHIXKEHHE pa3MepHOCTH. PaboTa ¢ BeIOpocamu u
NPOINYLIEHHBIMH 3HAYCHUSIMHA. MeTpudeckuil u nunHeiinbli knaccupukaropsl. ROC—kpusas. A/B-
TeCTHpOBaHHEe. AHAIN3 BPeMEHHBIX panoB. Knaccudukanus u knacrepusanus. OnpeaeneHue
knactepuzanuu. [TocraHoBka 3amaun xinactepusanud. Llenn kmacrepusannu B Data Mining. I[Tpumepst
KJIACTEPH3ALMH B Pa3NUYHbBIX oOnacTsx. Bumasr metpuk. llarm anropurma. Meps! paccrostanit. [Ipumep
paboTts! anropurma k-means. [Ipo6iems! anroputMoB Kinactepusanui. [Ipumenenne kinaccupukanui u
perpeccun. O630p MeTOOB Kiaccu(UKaK 1 perpeccuu. CTaTucTuueckue MeToabl. MeTopl,
OCHOBaHHBIE Ha 00y4eHHH, Pa3HOOOpa3He MMOIX0I0B. AJTOPUTMH3ALMS OOJIBIINX JaHHBIX. MeTos
TJIaBHBIX KOMITOHEHT JJISl CKaTHsl OONBIINX AaHHBIX. Mepapxudeckne MeTo bl KIIAaCTEPHOTO aHaIn3a
OouipInX 1aHHBIX. Henepapxudyeckne METo1bl KIaCTEPHOro aHann3a 0oJbIINX JaHHBIX. [Tonck
IMPU3HAKOBBIX 3aBHCUMOCTEH M YaCTHIX MHOKECTB. MyHBTI/IMOJIaJ'[BHaf{ Ki1acTepu3anus. Hpe]lI/IKTI/IBHI)IG
AJITOPUTMBEI. HpOFHO?;I/IpOBaHI/IC TIOBCACHMUA OO0JIBIINX JaHHBIX.
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Paznen 5. Busyanuzarus, UHTEpIpeTaIys, MPOSKTHAS. OpraHu3aIis OOIbIINX TaHHBIX.
CrocoOsl BU3YaJIbHOTO NPEACTABJIICHU OONBIINX JaHHBbIX. TI/IHI)I, 3a7a41 U BUJbl BU3yaJIU3alluu.
I'padmku, nuarpammsl, nHorpaduka. MHTEpaKTUBHBIN CTOPUTEIUIMHT, qamoopasl. S3sik Python u ero
BO3MOXXHOCTHU. Ilez[ynm/lxaunﬂ OOJIBIINX JaHHBbIX. MeTO,HLI BU3yaJiu3alnu. S3pIku BU3YaJIbHOT'O
MOJCJIMPOBaHUA. Kornutusnas I/IH(l)OpMaTI/IKa U1 YKOHOMHKA 3HAHMIA. TpeGOBaHI/IH K cri€nuajaiucraM B
obnactu HHTeJ’IJ’IeKTyaﬂBHOﬁ 06pa6OTKI/I OOJIBIINX JAaHHBIX I OusHeca. HpI/IMeHeHI/Ie TEXHOJIOTHUI
OONBIINX JAaHHBIX IJIA 3aJ1a4 YIIPaBJICHUA KQ4E€CTBOM.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue mabopatopHbIX paboT / KpaTKoe CoJiep:KaHue

Paznen 1. BBeneHnune B HayKy 0 OOJIBIINX JaHHBIX.

Hcropust n mpuduHBI TOSBICHNS TEPMUHA «Ooubinne qanHbie» (Big Data). XapakTepucTuku 1 HCTOYHUKA
Big Data. UeTblpe OCHOBHBIX THIIa OOJIBIINX JAaHHBIX. AHAIUTUKA OOJBIINX JaHHBIX. 3a7a4H, pellacMble
Big Data. [loHsiTHE )KN3HEHHOTO IMKJIA aHAIUTHKN OOJIBIINX JaHHBIX.

Paznen 2. Coop, xpanenue, 00paboTKa, U3BJICUCHUE U aHAIHU3 OOJIBIINX TOTOKOB

JaHHBIX.

Knaccudukanus 3agaq anannza 00abpmmX JaHHBIX. OCHOBHBIE XapAKTEPUCTUKHU U TUIBI OOJBIINX JaHHBIX.
Anroput™mbl 00paboTKH TIepBUIHOI 00paboTKH OONBIINX JaHHBIX. COBpEeMEHHBIE MTOAX0IBI K 00paboTKe
XpaHeHHIo OoupInnX AaHHBIX. [Iponece anann3a Gonpmmx qaHHBIX. OOmas cxema aHann3a. V3Biaedenue u
BU3yanu3alys OOJBIINX JaHHBIX. JTarsl Moaenuposanus. [Iponece mocrpoenus moaeneit. dopmol
MPE/ICTABIICHUS, THITBI ¥ BUBI OONIBINNX NaHHBIX. [IpencTaBnenns HaOopoB OONMBIINX TaHHBIX. CHCTEMBI
yrpasieHust 6azamu nanHbiX. Mcnonb3oBanue sizbika SQL (DDL) muist co3panus CTpyKTyp OOJIBIINX
JMaHHbIX. 3amnpock! Ha si3bike SQL (DML). NoSQL xpanunuiia 60ibIIMX JaHHBIX. XPaHIIUINA OOIBIITHX
JTAaHHBIX KITI0Y-3HaueHHe. JJOKyMeHTO-OpHEeHTHPOBAHHBIE XPaHUIIMIIA OOIBIINX JaHHBIX. ' padoBbie
XpaHWIniia OOJBIIMX JaHHBIX. ACCOI[MaTHBHBIE MpaBwia. A(GUHUTHBHBIN aHAN3, IPEIMETHBIN HA0OP.
[Moanepikka ¥ JOCTOBEPHOCTH ACCOLMATHBHOTO MPaBuia. 3HAYMMOCTh ACCOIIMATUBHBIX MPABHJL, JIUPT U
nesepemk. [Tonck acconmaTuBHBIX NpaBuil. YacTele peMeTHbIE HAOOPBI M MX 0OHApyXeHHE. AITOPUTM
TeHepaluy aCCOIMAaTHBHBIX MTpaBwil. Mlepapxuueckue acconuaTUBHBIE ITpaBmiia. MeTopl MonucKa
MepapXUUeCcKHX aCCOI[MATHBHBIX MPABUII.

Paznen 3. UnTemekTyanbHbIi aHAJIA3 TaHHBIX.

Beenenue B Data Mining. Bosbiiue qaHubie u MeTaganHubie. Metos! ¥ ctaauu Data Mining. 3amaun Data
Mining. M3BneueHue OONbIMX NqaHHBIX, HHGOpManuu u 3HaHui. Coepsl npuMeHenust Data Mining.
Texunonorun KDD u Data Mining. [ToarotoBka 0oJbIIMX JaHHBIX K aHAIN3Y. MeTOAMKa U3BIICYCHUS
3HaHui. MynbTHIMCIUILIMHAPHBIN XapakTep Data Mining. [Tpuunnsl pactipoctpanenust KDD u Data
Mining. AxryanbHOCTh TexHoJI0THil Data Mining kak cpeacTB 00paboTKu 60NbIIMX 00HEMOB
napopmanuu. [IporpaMmHoe obecrieueHre B 001acT aHann3a OOJIBIINX JaHHBIX. AHAUTHYECKHE
wIaT(GopMbl: KJIacCU(PHUKALUS 1 0COOEHHOCTH MPUMEHEHHSL. SI3bIKN BU3YaJIbHOTO MOJIEITHPOBAHNSI.
MammnHoe o0y4yeHune u pa3paboTka O0NbIIKNX JaHHBIX. OCHOBHBIE aHAJMTHUECKHE METOIBI 00pabOTKH
OouibIINX aHHBIX. MamnHHOEe 00ydeHue U MaifHUHT OOJIBIINX JaHHBIX. PacrosHaBanue oOpa3oB.
HeiipoHHbIe ceTH Kak pean3alys aaropuTMOB MalIMHHOTO 00y4eHust. OGnavHbIe MIaTHOPMEI
MHTEJUIEKTYaJIbHOTO aHAIN3a OONBIINX JaHHBIX. Pa3paboTka METOI0B, aNTOPUTMOB U IIPOTPAMMHBIX
CPEICTB MHTEIUIEKTYaJIbHOTO aHanmu3a 6onpmux naHHbx: Hadoop, Spark u IoT. Kpayncopcunar —
KaTeropu3aIist ¥ odorameHne O0NBIINX JaHHBIX CHIIAMH ITHPOKOT0, HEOTIPEIEIEHHOTO KPyTa JIUII,
MPUBJICYEHHBIX HA OCHOBAHNUHU ITyOIUIHON 0hepThl, 63 BCTYIUICHHUS B TPYIOBBIE OTHOIIEH!U. CMerienne
Y MHTETpanys OOJIBIINX JaHHBIX — HAa0Op TEXHUK, TIO3BOJIIONINX HHTETPHUPOBATH PA3HOPOIHBIE OOJIBIINE
JIaHHBIE U3 Pa3HOOOPA3HBIX HCTOYHHUKOB ISl BO3MOXHOCTH I'TyOMHHOTO aHanu3a. [{ndpposas obpaboTka
CHTHAJIOB M 00pabOTKa €CTECTBEHHOTO sI3bIKa (BKIIIOYAsl TOHAJIBHBIN aHamu3). CeTeBoi aHaU3 U
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ONTHMU3AIIHsS OOJBIINX JAHHBIX. [ eHETHYEeCKHE aNropuT™Mbl. IMUTAIIMOHHOE MOJICTTMPOBAHUE.
IIpocTpaHCTBEHHBIN aHATH3 — KJIACC METOJIOB, UCIIOIB3YIONINX TOMOJIOTHICCKYIO, TCOMETPUICCKYIO U
reorpapuuecKyro HHPOPMAIUIO B OOJBIINX JAHHBIX.

4 |Paznmen 4. CTaTUCTHYECKUH aHAIN3, KJIacCU(UKAIUS U TPOTHO3UPOBAHUE.
CraTucTHYeCKUi OAXOM K aHAINU3y OOJbIINX JaHHBIX. ToueuHOe U HHTepPBaNbHOE OLCHUBAHUE.
O6paboTka OOTBIINX JaHHBIX U KOHTPOJISI KadecTBa IMPOIIECCOB M TEXHOJIOTHH SiX sigma. AHamn3
nocienoBarensHocTeil. OTOOp MPHU3HAKOB U CHIKEHHE pa3MepHOCTH. PaboTa ¢ BEIOpocamu 1
MPOMYIIEHHBIMH 3HAYCHUAMHU. MeTpudeckuii i TruHeHHbIH kinaccudukatoper. ROC—kpuas. A/B-
TeCTHpOBaHHE. AHAIN3 BpeMEHHBIX panoB. Knaccuduxanus u knacrepusanus. OnpeneieHue
kiacrepuzannu. [TocraHoBKa 3amaun kinactepmsanu. Llemn kmacrepmsannu B Data Mining. [Tpumepst
KJIaCTepHU3alMK B pa3InuHbIX oOsacTsix. Bunsl metpuk. llaru anroputma. Mepsl paccrosiauid. [Tpumep
pabotsl anropurMma k-means. IIpo6nems! anroputMoB knacrtepuszanuu. Ilpumenenue knaccudukanuy u
perpeccun. O630p MeTo0B KilaccuuKanuy 1 perpeccur. CTaTUCTHYECKHE METOIbI. MeTosl,
OCHOBaHHBIE Ha 00Y4eHUH, pa3HOOOpa3ue NOAXOA0B. ANropUTMH3aIys OONBIINX JaHHBIX. MeTon
TJIAaBHBIX KOMIIOHCHT JJIA CXKaTUA OONBIINX JaHHBIX. I/IepapaneCKI/Ie METOABI KIIAaCTCPHOI'O aHaIn3a
OonbInX TaHHBIX. Herepapxudeckue MeTOIbI KIIACTEPHOTO aHaIn3a OOJIBIIHMX JaHHBIX. [lonck
NPH3HAKOBBIX 3aBUCHMOCTEH M 4aCTBIX MHOXeECTB. MyJibTUMOaNbHAs KiacTepu3anus. [IpeTMKTuBHbIC
anroput™sblL. [IporHo3upoBaHue MOBENCHUS OONBIINX JaHHBIX.

5 |Pazmen 5. Busyanmzanusi, MHTEpIpETAIysl, POCKTHAS OpraHu3aIis OOIbIINX TaHHBIX.
Crioco0bI BU3YaJIbHOTO IPEACTABJICHU OOJIBIINX JaHHBIX. TI/IHI)I, 3a7a41 U BUJbl BU3yaJIU3alluu.
I'pacduku, auarpammel, nadorpaduka. HTEpaKTUBHBINA CTOPUTEIUIMHT, Aambopasl. S3bik Python u ero
BO3MO>XKHOCTH. HeﬂyHHI/IKaHI/IH 6OJ'II)IHI/IX JaHHBIX. MeTO}lI)I BU3yaliu3aluu. S3pIKHU BU3YaJIbHOT'O
MoJenupoBanus. KorautuBHas vHGOpMaTHKa 1 SKOHOMUKA 3HaHMH. TpeOoBaHus K CrIeManucTaM B
00J1aCTH UHTEIUICKTYyaIbHON 00pabOTKU OOJBINNX JAHHBIX s Ou3Heca. [[puMeHeHHe TEXHOIOTHI
OOJIBIINX JaHHBIX IJIA 3a1a4 YIIPaBJICHUSA Ka4€CTBOM.

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

/ Bun camocrosTensHo# paboTh
/o

IToaroroBka k HpOMe)I(YTO‘{HOfl aTTeCTalnu.

HO}IFOTOBKa K TCKYIIIUM KOHTPOJISIM.

[ToaroroBka k 1abopaTopHbIM paboTam.

Pabora ¢ JICKIIUOHHBIM MATCPUAITIOM.

CamocrosTenbHOE U3y4eHUEe Y4eOHOM JINTEPaTypBhI.

[ToaroroBka k mIpOMEKYTOYHOM aTTECTALIMH.

~N| o O B W N -

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. Ilepedenr wu3maHWi, KOTOpbIE PEKOMEHAYETCS UCIOIb30BaTh MPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).
Ne
/I

bubnmnorpaduueckoe onvucanue Mecro nocryna




bonbpmue nannsle. Pepomronus, koropas
U3MEHHT TO, KaK MBI )KUBEM, paboTaeM u
MblcauM Bukrop Maiiep-1llen6eprep, Kenner
Kyxbep. Mocksa : Mann, ViBanos u ®ep0ep,
2014. — 220 c. — ISBN 978-5-91657-936-9. —
TekcT : anexkTpoHHbIH , 2014

3J‘IeKTp0HHO-6I/I6J'II/IOTe‘{HaSI CHUCTEMA
IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/39150.html

Mining - TexHoOruu 0OPaObOTKH OOJIBIINX
JaHHBIX : yueOHoe nmocobue Boponos B.U.,
Boponosa JI.U., Ycaues B.A.. Mocksa :
MOCKOBCKUI TEXHUYECKUI YHUBEPCUTET CBA3U U
uHpopmaruku, 2018. — 47 ¢. — ISBN 2227-
8397. — Tekcr : 37eKTpOHHBIH , 2018

DIIeKTPOHHO-OMOINOTEUHAST CHCTEMA
IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/81324.htmi

MeToapl U TEXHOJIOTHH 00paOOTKH OOJIBIITNX
JIAHHBIX | Y4eOHOMETOMYECKOE IMocoome
KeneznoB M.M. Mocksa : MUCHU-MI'CY, 3BC

ACB, 2020. — 46 c. — ISBN 978-5-7264-2193-
3. — Texkcr : anekTpoHHsIH , 2020

DIIeKTPOHHO-OMOINOTEUHAS CHCTEMA
IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/101802.html

WHTennexTyalbHbIN aHATN3 JaHHBIX: TocoOue HTB PYT (MHUT)
Snkos, H. H. Muuck: BI'Y, 2014. — 151 ¢., 2014
ba3bl 1aHHBIX B BBICOKOITPOU3BOIUTEIBHBIX HTB PYT (MUUT)

nH(GOPMALIMOHHBIX CHCTEMaX : yueOHOoe mocodue
| aBt.-coct. E.J. Hukonaes ; MUHHCTEPCTBO
oOpa3oBaHus 1 Hayku PO, denepanbHoe
rocy/1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yupexJieHue Boicuiero oopasosanus «CeBepo-
KaBxkazckuil penepanbHblil yHUBEPCUTET.
Crasponons : CKOVY, 2016. - 163 c. : ui. -
bubnuorp.: c.161 , 2016

HoBble TeXHOJIOTUU B PUHAHCOBOM CEKTOpE
KaHapl: HICKYCCTBEHHBIN MHTEIUIEKT U
"6onpmue nanusie”" = New Technologies in
Canadian Financial Sector: Artificial Intelligence
and Big Data/ E. E. Xopormmios Ne10(586)
(r050pB). C. 50-65. , 2018

" _

bubnnoreka xadeapsr «MeHeHKMEHT
KauecTBay

. Big Data. Related Technologies, Challenges,
and Future Prospects Min Chen, Shiwen Mao,
Yin Zhang, Victor C.M. Leung. Spinger, 2014.
— 100p. — ISBN 978-3-319-06244-0 , 2014

doi:10.1007/978-3-319-06245-7

Bonbime nanable — HOBast TEOPHS U MIPAKTHKA //
Ortkpeithie cucteMbl. CYBJ] Uepnsk JI.C.
Otxperteie cuctembl. CYB/[. — 2011, — Ne 10.
— ISSN1028-7493

bubmmoteka xadenprr «MeHEeIKMEHT
Ka4ecTBay

WHTeNnneKTyanbHbli aHaIU3 JaHHBIX CPEeCTBAMHU
MS SQL Server. 2-e uza., ucnp. Hecrepos C.A.

bubmmoreka xadenpsl «MeHeIKMEHT
Ka4yecTBay




Mocksa: HanmonanbHbiii OTKPBITHII
VYuusepcurer « MHTYUT», 2016. —338c. , 2016

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BAThCS TPHU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucteMa HaydHo-
TexHuuecko OumOmmorekn MUMNT. http://elibrary.ru/ - Hay4dHO-3JI€KTpOHHAS
oubnuoteka.llouckosrie cuctemsl: Yandex, Google, Mail. O6naunbie XpaHunuiia
uHopmanmu: Anaexc auck https://disk.yandex.ru, obmako mail.ru, dropbox.com
WJIN IpyTHe.

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 OOEecnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEOO0XOUMOTrO JUIsl OCBOCHUSI JUCIUIUIUHBI (MOYJIS).

[Taket mporpamm MS Office

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

JUis  mpoBeleHUs NPAKTUYECKUX  3aHATHM  TpeOyeTcs  ayAuTopus,
OCHAIIEHHAs TEXHUYECKUMH CPEACTBAMHU. J[JI1 MpOBENEHUS JEKIIMOHHBIX 3aHATHI
TpeOyeTcss ayAuTopus, OCHalleHHas MyibTuMeaua anmaparypoid u IIK c
noakiaroueHneM K ceti INTERNET.

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

3auer B 1 cemectpe.

10. OueHouHbIE MaTEpHUAIIBI.

OueHOYHbIE MaTepHUalIbl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:
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CornacoBaHo:
3aBenyrommii kadeaporr MK M.®. I'ycpkoBa

[Ipencenarens yueOHO-METOAUUECKOM
KOMUCCUH M.®. I'ycbkoBa



