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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
M aHamu3a OonblMX JaHHbIX. K mpeaMmeTHsIM 00nacTsM, 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 KOHKPETHOW MPEAMETHOM 00JIaCTH.

3amaun y4eOHOro Kypca: U3y4YE€HHE TEOPETHMYECKHX OCHOB XpAHEHUS U
aHanu3a OOJIBIIMX JaHHBIX, BKJIOYass 0a30BbIE 3JIEMEHTbl CTATUCTUYECKOIO
IPOrpaMMUPOBAHUSl U MHTEUIEKTYaJIbHOTO aHaiu3a OoNbIINX HAOOPOB JaHHBIX,
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).

[lepeyens GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI  0Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIN) B PE3yJibTaTe 00yUeHHUS 110 AUCIUIUINHE (MOIYIIIO):

YK-4 - CpoocobeH TOpUMEHSTh COBPEMEHHbIE KOMMYHUKATHUBHBIE
TE€XHOJIOTUH, B TOM YMCJIE HA UHOCTPAHHOM (BIX) SI3bIKE (aX), AU aKaJeMHUYECKOTO
1 IPO(PECCUOHATIBHOTO B3aUMOJIEUCTBHUS.

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

3HaTh:
OCHOBHBIE YCJIOBHS pPaBHOBECHSI Te€JI W HMX CHCTEM Ha OCHOBE
MaTeMaTH4YECKOro armnapara, UCIIOJIb3yeMOT0 JIJIsl TUX IIeJeHl.

YMeTh:
BBINOJIHATh MAaTEMAaTUYECKHUE OINEPAlU U JACHUCTBUS HA OCHOBE YPABHECHUU
PABHOBECHS TEJI U UX CUCTEM

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

3. O6beM AUCIUTLIUHBI (MOIYJIs).

3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOYJIA).



OO6miast TPyJIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 9 3.e. (324
aKaJeMUYECKUX 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:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Nel

KonrakTHas paboTa Ipu nNpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 40 40
B tom uucane:

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

3.3. O06beM auCHMIUIMHBL (MOAYJsl) B (OopMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
MearOrnIeCKUMHU PaOOTHUKAMHU | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTi3aIiu
oOpa3oBaTeNpHON TporpaMMbl HA HWHBIX YCIOBUSIX, MpPH MPOBEICHUU
IPOMEKYTOYHOM aTTeCTallMK cOCTaBisieT 284 akageMUyecKux aca (0OB).

3.4. Ilpu 0Oy4yeHnHt o MHAMBUAYAIBHOMY Y4€OHOMY IIJIaHY, B TOM YHCJIE [IPU
YCKOPEHHOM O0y4e€HHH, 00bEeM MUCIUILIMHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaIOIIUXCs, a TaKKe B (hopme
KOHTAKTHOU pabOThl 00YyUYarOIIUXCSl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JUIAMU, TIPUBIIEKAEMBIMH K peaiM3aliiu 00pa3oBaTeIbHOM MPOrpaMMbl Ha HHBIX
YCIIOBUSAX, IPH NPOBEAEHUHU IIPOMEXKYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |Pa3nmen 1. Beenenue B HayKy 0 OOJIBIIMX JTAaHHBIX.

HWcropus n mpudarHBI TOSBICHUS TEPMHHA «Oombiue qanabie» (Big Data). XapakTepuCTHKN U MICTOYHUKH
Big Data. UeTpIlpe OCHOBHBIX THIIA OONBIIUX JAHHBIX. AHATUTHKA OONBIUX JaHHBIX. 3a/1a4H, pelIaeMble
Big Data. [ToHsATHE )KM3HEHHOTO ITUKJIa aHAJTUTHKHU OOJIBIITNX JaHHBIX.

2 |Paznmen 2. Coop, xpaHeHHe, 00pabOTKa, U3BJICUCHUE U aHATH3 OOJIBIITNX ITOTOKOB

JaHHBIX.

Knaccudukanus 3anau anannza 00abMKX JaHHBIX. OCHOBHBIE XapaKTEPUCTUKHU U TUIBI OOJIBIINX JaHHBIX.
Anroput™bl 00pab0TKH IEpBUYHOM 00paboTky OobpIINX JaHHBIX. COBPEMEHHBIE ITOIX0/IbI K 00padoTKe 1
XpaHEeHUIo OONBINX AaHHBIX. [Iporecc ananu3a 60bpmux naHHbeX. OOmas cxema aHanm3a. V3pieueHne u




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

BU3yanu3aiys OOJBIINX JaHHBIX. JTamsl Moaenuposanus. [Iponece moctpoenus moaeneit. dopmel
MPE/ICTABIICHUS, THITBI ¥ BUIBI OOJIBINNX NaHHBIX. [IpencraBiaenust HabopoB OONbIINX JaHHBIX. CHCTEMBI
ynpaBieHus 6azaMu nanHbIX. Mcnonb3oBanue si3bika SQL (DDL) muist co3panus CTpyKTyp OOJIBIINX
naHHbIX. 3anpocsl Ha sa3bike SQL (DML). NoSQL xpaHuimnia 60bIIuX JTaHHBIX. XpaHWINIIA OOJIBITHX
JIAHHBIX KJII0Y-3HaUeHHe. [l0KyMeHTO-OpHEeHTHPOBaHHbIE XpaHWINIIA OOJBbIINX JaHHBIX. ['padoBbie
XpaHwnIa OOJIBIINX JaHHBIX. ACCOIMAaTHBHBIC TpaBwia. A(QGUHUTHBHBIN aHATN3, IPEIMETHBINH HA0OP.
Ioanepxka 1 JOCTOBEPHOCTD aCCOLMATHBHOTO NPaBHiIa. 3HAYUMOCTh ACCOLMATHBHBIX MPABMII, THPT U
nesepemk. [Tonck acconmaTuBHBIX MpaBwil. YacTsle IpegMETHBIE HAOOPHI U UX OOHApY)KEHHE. ATITOPUTM
TeHepaIuy aCCOIMAaTHBHBIX MpaBuil. Mepapxndeckue acconnaTuBHbBIE MpaBuia. MeToabl ONCKa
MEepPapXUIECKIX aCCOIMATHBHBIX MPABUII.

Paznen 3. nTemiekTyanbHbli aHAJIA3 TaHHBIX.

Beenenune B Data Mining. bonbiiue ganHbie U MeTananHbie. Metoasl u ctaguu Data Mining. 3anaun Data
Mining. M3BiieueHne OOIBININX AaHHBIX, HHpopManuu u 3HaHui. Chepbl mpuMeHenus Data Mining.
Texunonorun KDD u Data Mining. [ToaroToBka 0oJbIIMX JaHHBIX K aHAIN3Y. MeTOANKa U3BICYCHUS
3HaHud. MynbTHIUMCIUILIMHAPHBIN XapakTep Data Mining. [Tpuunns! pactipoctpanenus KDD u Data
Mining. AxTyansHOCTE TexHONOTHH Data Mining kak cpencTB 00paboTKH OOJIBIINX 00HEMOB
uapopmanuu. [IporpaMmHoe obecriedueHre B 001acT aHann3a OOIBIINX JaHHBIX. AHATUTHYECKHE
wIaT(GopMbl: KIIacCUPHUKALUS 1 0COOCHHOCTH TPUMEHEHHS. SI3BIKN BU3YyaJIbHOTO MOAEITHPOBAHHMS.
MammaHOoe 00y4yeHne n pa3paboTka O0NIbIINX JaHHBIX. OCHOBHBIC aHAMTHYECKHE METOIBI 00paOOTKH
GospIINX MaHHBIX. MammnHHOEe 00ydeHHe U MaifHUHT OOJBIINX JaHHBIX. PacnosHaBaHue 00Opa3oB.
HeitipoHHbIE ceTH Kak peann3alys alroOpuTMOB MAIIMHHOTO 00y4eHuss. OOiadHble m1aThOpMBI
MHTEJUIEKTYaIbHOTO aHai3a OOJIBIINX JaHHBIX. Pa3paboTka MeTOI0B, alrOPUTMOB U MIPOTPaMMHBIX
CpPE/CTB MHTEIUIEKTyaJbHOr0 aHan3a 6onpinx aanHeix: Hadoop, Spark u IoT. Kpayncopeunr —
KaTeropusalys 1 oboranieHne OOJbIINX TaHHBIX CHIIAMHU ITUPOKOTO, HEONIPEEeIEHHOTO KpyTa JIHIL,
NPUBJICUEHHBIX HA OCHOBaHUH MyOJIMYHOM 0epThl, 6€3 BCTYIUICHHS B TPYI0OBbIe OTHOIIEHHs. CMelieHne
Y MHTerpanus 0OJbUIMX JaHHBIX — HA0Op TEXHHK, O3BOJIIFOLIMX HHTEIPHUPOBATh Pa3HOPOIHBIE OOJIbIINE
JIaHHBIC U3 Pa3HOOOPA3HBIX HICTOYHUKOB JJIsl BO3MOXKHOCTH TIIyOHHHOTO ananu3a. Ludposas oOpadboTka
CHTHAJIOB M 00pabOTKa eCTECTBEHHOTO sI3bIKa (BKIIIOYAsl TOHAJIBHBIN aHann3). CeTeBoi aHaN3 U
ONTHMU3aNKs OOJBIINX JaHHBIX. [ eHeTHUYecKne anropuT™bl. IMuTalimoHHOE MOJIETTMpOBaHNE.
[IpocTpaHCTBEHHBIN aHAJIN3 — KJIACC METOJIOB, MCIOIB3YIOIUX TOMOJOTHIECKYI0, TEOMETPHUIECKYIO 1
reorpapuuecKyro HHPOPMALHUIO B OOJBIINX JaHHBIX.

Paznen 4. Craructiueckuil aHanus, Kiaccu(uKaus 1 MpOrHo3upoBaHUE.
CraTHCTHYECKUH MTOAX0 K aHANK3y OONBINNX JaHHBIX. TOUEYHOE U MHTEPBAIbHOE OIICHUBAHHE.
O6paboTka OOTBIINX JaHHBIX I KOHTPOJIS KadecTBa IPOLIECCOB M TEXHOJIOTHH SiX sigma. AHamu3
nocienosatesnsHocTeil. OTOOp MPU3HAKOB U CHUXKEHHE pa3MepHocTU. PaboTa ¢ BeIOpocamu u
NPOIYIIEHHBIMH 3HaYCHUSIMHA. MeTpudeckuii n muHeiHsIi knaccupukaropsl. ROC—kpusas. A/B-
TeCTUpOBaHHE. AHAIN3 BpeMEHHBIX psoB. Kitaccngukanus n kacrepuzanus. OnpeieneHue
kiactepuzanuy. [locranoBka 3anaun kinactepusanui. Lenn knacrepuzannu B Data Mining. [Ipumepst
KJIaCTEpPHU3aLMH B pa3InuHbIX obsacTsix. Bunsl merpuk. lllaru anroputma. Meps! paccrosauid. [Ipumep
paboTts! anropurma k-means. [Ipo6iems! anropurmoB kinacrepuzanuu. [Ipumenenne kiaccupukanu u
perpeccun. O630p MeTo10B Kiaccudukanuu u perpeccun. CTaTUCTHUECKHE METOIbI. METOIbI,
OCHOBaHHBIE Ha 00yUEHUH, pPa3HOOOpa3ne MoAX0A0B. ANTOPUTMH3ANNS OONBIINX JaHHBIX. MeTo
TJIABHBIX KOMIIOHEHT IS COKAaTHsI OOJBIINX JaHHBIX. MepapXxuueckne MeTOIb! KIIaCTEpPHOTO aHAIN3a
Gonpmmx naHHBIX. Henepapxudaeckne MeTOIbI KJIACTEPHOTO aHaNIN3a O0NBIINX JaHHBIX. [Tonck
MIPHU3HAKOBBIX 3aBHCUMOCTEH 1 9aCTBIX MHOXeCTB. MylIbTUMOJabHAs KiacTepu3anus. [IpeinkTHBHbIE
anropuT™Msl. [IpornosupoBanune moBeaeHUs OOJIBIINX JAaHHBIX.

Paznen 5. Buzyanu3zanusi, uHTEpIipeTaIys, IpOeKTHAs OpraHu3anus OOJIBIINX JTaHHBIX.
CrocoOsI BU3YaJIbHOTO IPEACTABJICHUS OOJIBIINX JaHHBbIX. TI/IHBI, 3aJa41 U BUJibl BU3yaJIn3allnuu.
I'padukn, quarpammsl, nHdorpaduka. HTEpaKTUBHBINH CTOPUTEIUIMHT, namoopasl. S3bik Python u ero
BO3MOXHOCTH. Jlemyruiikaryst O0JbITUX JaHHBIX. MEeTOIbI BU3Yyaau3aIui. SI3bIKH BU3YAIBHOTO
MoaenupoBanus. KorantusHas nHQOpMaTHKa M SKOHOMHKA 3HaHUH. TpeboBaHuUs K CIIEIMATUCTaM B




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

00J1acTH HHTEIUIEKTYyalIbHOM 00paboTKM OONBIINX JaHHBIX It OM3Heca. [IpiMeHeH e TeXHOIOTHiA
OOJIBIINX JAHHBIX JUIS 33/1a9 YIPABJICHHUS KaueCTBOM.

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

Paznen 1. BBenenue B Hayky o0 OOJBIIMX JaHHBIX.

Hcropust n npu4uHBI OSBICHNS! TEPMUHA «Oouibinne nanHble» (Big Data). XapakTepucTuku 1 HCTOYHUKA
Big Data. UeTbIpe OCHOBHBIX THIIA OOJBINTUX JAHHBIX. AHAIUTHKA OOJBINTUX JaHHBIX. 3a[a9H, peIIacMbIe
Blg Data. [TonsaTue >xM3HEHHOTO IIUKJIa aHAJIUTUKHU 6OJ'IBH.II/IX JaHHBbIX.

Paznen 2. Coop, xpanenue, 00pabOTKa, M3BJICUCHUE W aHATN3 OOJBIINUX ITOTOKOB

JAHHBIX.

Kraccudukaums 3amad anannza 6oiapIuX JaHHBIX. OCHOBHBIE XapaKTEPUCTUKH U TUIIBI OOJBIINX JaHHBIX.
Anroput™bl 00pab0TKK TIepBUYHOM 00paboTku 0obIIMX NaHHBIX. COBPEMEHHBIE MTOX0/IbI K 00paboTKe 1
XpaHeHHIo 00bIINX JaHHBIX. [Ipolece aHanu3a Gonpiinx AaHHbIX. OOIIas cxema aHanusa. M3snedeHue u
BU3yanu3alus OOJIBIINX JaHHBIX. DTarbl MoaenupoBanus. [Ipouece nocrpoenus moneneit. opmel
NPE/ICTAaBIICHUS, THITBI U BUIbI OOJIBIINX JaHHBIX. [IpencraBienus HabopoB 0oIbIIMX AaHHBIX. CHCTEMBI
ynpasieHus 6azamu qaHHbEIX. Mcmons3osanne s3pika SQL (DDL) s co3maHus cTpyKTyp OOJBIINX
IaHHBIX. 3ampock Ha si3eike SQL (DML). NoSQL xpanunuina 60X TaHHBIX. XPaHITHIIA OOIBITHX
JaHHBIX KITI0Y-3HaUeHHE. [l0KyMEHTO-OpHEHTHPOBAHHBIE XpaHWININA OOJIBIINX NaHHBIX. [ padoBbie
XpaHWINIIA OOJBIINX JaHHBIX. ACCOIMAaTHBHBIE TpaBmiIa. A(GUHNTHBHBIN aHATN3, IPEIMETHBIN HA0OP.
[oanepxka 1 JOCTOBEPHOCTH aCCOLMATUBHOTO NPaBHiIa. 3HAYMMOCTh ACCOLMATHBHBIX MPABWII, THPT U
nesepemk. [Tonck accormaTuBHEIX npaBwuil. YacTele MpeIMeTHbIE HabOPhI U MX OOHapYKeHHE. AIITOPUTM
TeHEepalli aCCOLMATUBHBIX MpaBMil. Mlepapxudeckue acColaTUBHBIE TpaBmiIa. MeToabl moucKa
HepapXUUECKUX aCCOI[MATUBHBIX MPABUIL.

Pazpnen 3. MHTenneKkTyanbHbIi aHAJIU3 TaHHBIX.

Bgenenne B Data Mining. bonpimue nanaeie n metaganasle. Metons! u ctanuu Data Mining. 3amgagn Data
Mining. M3BieyeHne O0NBIINX JaHHEIX, HHpopManmy 1 3HaHui. Chepsl npumenenus Data Mining.
Texuonorun KDD u Data Mining. [TonroToBka 60ibIINX TaHHBIX K aHATH3Y. MeTOINKA U3BICYCHUS
3HaHU. MyJbTUANCIUILTHHAPHEIH XapakTep Data Mining. [Ipuannsl pacnpoctpanenus KDD u Data
Mining. AxTyanbsHOCTS TexHONOTHI Data Mining kak cpencTB 00paboTKH OOJIBIINX 00HEMOB
undopmanuu. [IporpaMmmHoe obecrieueHre B 001acT aHann3a OOJIBIIMX JaHHBIX. AHATUTHYECKHE
IaThOPMBI: KITacCUPHUKAINI U OCOOCHHOCTH IPUMEHEHH. SI3pIKH BU3yaJIbHOTO MOJICITUPOBAHNS.
Mammaaoe o0ydeHue u pazpaboTka 60ibmnX TaHHBIX. OCHOBHBIC aHATUTUIECKUE METOBI 00paboTKH
OONBIIMX NaHHBIX. MamMHHOE 00YYeHHE U MAaTHUHT OOJBININX NaHHBIX. Pacio3HaBanue 00pa3oB.
HefiporHbIe ceTH Kak peaan3anys arOpUTMOB MaIIMHHOTO 00y4eHus. O6maynbie maT(opMbl
WMHTEJUICKTYaJhbHOTO aHAIHN3a OOJBIINX TAHHBIX. Pa3paboTka METOIOB, AITOPUTMOB U TIPOTPAMMHBIX
CPEICTB MHTEIUICKTYaIbHOTO aHammu3a oonpmux nanHbx: Hadoop, Spark u IoT. Kpayncopcuar —
KaTeropu3aIysi 1 o0oraieHne OONBIINX JAaHHBIX CHJIAMH HIHPOKOT0, HEOIIPEASIEHHOTO KPYTa JIHII,
NpUBJICYEHHBIX HA OCHOBAHHUU MyOJIUYHOW 0pepThl, O3 BCTYILICHHUS B TPYIOBBIE OTHOIICHU. CMelIeHne
W MHTETpanus OOJBIINX TAaHHBIX — HA0Op TEXHUK, TIO3BOJITIONINX HHTETPHUPOBATH Pa3HOPOIHBIE OOJBIINE
JIaHHBIC U3 Pa3HOOOPA3HBIX NCTOYHUKOB /I BO3MOXKHOCTH NTyOMHHOTO aHanu3a. [{udposas o6paboTka
CUTHAJIOB M 00pabOTKa €CTECTBEHHOTO sI3bIKa (BKIIOUYAs TOHANBHBIN aHanmu3). CeTeBOi aHaIn3 U
onTUMH3anKs OONBIINX TaHHBIX. | eHeTHYeCKre anropuTMBbl. IMHTaIHOHHOE MOIETNPOBAHHE.
IIpocTpaHCcTBEHHBIN aHATH3 — KIIACC METO/IOB, HCIOIB3YIONINX TOTOJIOTHIECKYI0, TEOMETPHIECKYIO 1
reorpadguueckyo HHHOPMAIHIO B OOJBIINX JAHHBIX.




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

Paznen 4. Cratuctuueckuii aHamu3, Kiiaccu(uKanus 1 MpOrHO3UpOBaHHE.
CraTuCTHYECKH IOAXO0 K aHann3y OOJIBIINX JaHHBIX. To4YeyHOe M MHTEPBAIBLHOE OIICHHBAHUE.
O0paboTka OOJIBIINX NAHHBIX JUIl KOHTPOJIS KAYECTBa MPOIECCOB M TEXHOJIOTHH SiX Sigma. AHaIIu3
nociuenoBarenabHOCTe. OTOOp MPU3HAKOB U CHIDKEHHE pa3MepHocTd. PaboTa ¢ BeIOpocaMu u
NPOITYLIEHHBIMH 3HaYCHUSIMHA. MeTpudeckuil n nmuHeiHsi knaccupukaropsl. ROC—kpusas. A/B-
TeCTUpOBaHKHE. AHaAIN3 BpeMEHHBIX psoB. Knaccuukanus u knacrepusanus. Onpenenenue
kiacrepuzanuu. [TocraHoBKka 3amaun kinactepusanud. Llemn kmacrepmsannu B Data Mining. [Tpumepst
KJIACTEPU3aLMH B Pa3NAYHBIX oOmacTsx. Bumer metpuk. llarn anropurma. Meps! paccrostanii. [Ipumep
pabotsr anropurMa k-means. [Ipobnemsl anropuTMoB Kinactepuzanui. [[ppuMenenne Kaccuukanum u
perpeccun. O630p MeTOI0B KiIaccupHUKaIu U perpeccuil. CTaTHCTHIEeCKHAE METOIBI. MeTOo b,
OCHOBaHHBIC Ha 00y4eHHH, Pa3HOOOpa3ne MOIX010B. AJTTOPUTMH3ALMS OONBIINX NaHHBIX. MeTon
TJIAaBHBIX KOMIIOHCHT JJIA CXKaTUA OONBIIUX JaHHBbIX. I/Iepapanecxne METOAbI KJIACTEPHOT'O aHaIM3a
OOIBIIUX JJaHHBIX. HeﬂepapaneCKHe METOABI KJIACTEPHOTO aHAIM3a 6OJ'II)IIII/IX JaHHBIX. ITouck
IMMPU3HAKOBBIX 3aBUCUMOCTEH M YaCThIX MHOKECTB. MyJ'II)TI/IMOI[aJ'ILHaSI KlacTepuzanus. Hpel[I/IKTI/IBHI)Ie
anroput™mel. [IporHo3upoBanue moBeaeHus! OONBIINX TaHHBIX.

Paznen 5. Busyanuzarus, HHTEpIpeTaIys, MPOCKTHAS OpraHu3aIis OOJIbIINX TaHHBIX.
Crioco0nI BU3YAJIbHOTO IPEACTABJICHUS OONBIINX JaHHBIX. TI/IHLI, 3a7a4u U BU/Jbl BU3yaJIN3alluu.
I'paduxu, nuarpammel, napOrpaduka. IHTEpaKTUBHBIN CTOPUTEIUINHT, Aambopasl. S3pik Python u ero
BO3MOKHOCTH. ﬂe,[[yHJ'II/IKaLII/Iﬂ OOJIBIINX JaHHBIX. MeTO,Z[BI BU3YyaJIn3alnU. SI3BIKH BU3YAJIbBHOT'O
MOACINPOBAHUA. KorautnsHas I/IH(I)OpMaTI/IKa ¥ DKOHOMHKA 3HAHHIA. Tp€6OBaHI/I$I K cri€enuaJiucraM B
00J1aCTH UHTEIUICKTYyaIbHON 00pabOTKH OOJBIINX JAHHBIX Ui Ou3Heca. [I[puMeHeHHe TeXHOIOTHIA

OOIBIIUX JaHHBIX IJIA 3a1a4 YIIPaBJICHUSA Ka4€CTBOM.

4.3. CamocrosiTenbHas paboTa 00y4aroIHuXCs.

o/

Buna camocrositensHOM paboThI

[ToaroroBka k 1abopatopHbIM paboTam.

Pabora ¢ JICKIIUOHHBIM MATCPUATIOM.

CamocrosTenbHOE U3y4eHNE Y4eOHOM! JINTEPaTypBHI.

[ToaroroBka k IpOMEKYTOYHOM aTTECTALMH.

gl B W N -

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU

OCBOEHUU JUCHUILIUHBI (MOYJIA).

Ne
i bubnuorpaduueckoe onucanue Mecto noctyna
1 Baegenue B Ooiblne JaHHBIE U aHAIU3 https://tstu.ru/book/elibl/pdf/2024/Konkina.pdf

uHpopManuu [DIeKTpoHHBIH pecypce] :
yaeOHnoe mocobue / B. B. Konkuna, A. b.
bopucenko, U. JI. Kopobosa. — Tam00B :
N3patensckuii uentp ®I'bOY BO
«TT'TY», 2024. — 1 27€KTPOH. ONT. JUCK
(CD-ROM). — Cucremubie TpeOOBaHUS :




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

2 Pamguenko M. A, Hukonaes M.H. https://books.ifmo.ru/file/pdf/2326.pdf
Texnonmoruu u uHdpactpykrypa Big Data.
— CI16: Yuausepcutrer M'TMO, 2018. — 52
c.

6. IlepedeHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

http://library.miit.ru/ - snaexTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-
TexHuuecko OumOmmorekn MUUNT. http://elibrary.ru/ - Hay4dHO-3JI€KTpOHHAS
oubnuoteka.llouckosrie cuctemsl: Yandex, Google, Mail. OGnaunbie XpaHUIUIIA
unpopmaruu: Annekc nuck https://disk.yandex.ru, o6mako mail.ru, dropbox.com
WIH JPyTHE.

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CTEeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO /11 OCBOCHUS AUCIUTIIIMHBI (MOIYJIs).

NudopmarmoHHoO-CcIIpaBOYHbIE U TOUCKOBBIE CUCTEMBI:

Internet Explorer, Yandex, Rambler, Mail, Opera,

http://www.efgm.org — wunTepHer-noptan EBpomeiickoro ¢oHma 1o
MeHeKkMeHTy kauectBa (EFQM).

8. OmmcaHue MaTepUaIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIHUIUTHHE (MOIYIIIO).

Jns  mpoBelneHHs — MPAKTHUUECKUX  3aHATUH  TpeOyeTcs  ayAuTopus,
OCHAILICHHAsl TEXHUYECKUMHU cpeacTBaMu. Uit TpoBeNeHUs JIEKLIMOHHBIX 3aHATUN
TpeOyeTcsi ayAuTopus, OCHalleHHas MyibTuMeana anmaparypod u IIK c
noaxiroueHueM K cetd INTERNET.

9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

3auer B 1 cemectpe.

10. OueHouHbIE MaTEPHUAIIBI.



OrneHOYHBIE MaTEePUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUHA TPOMEKYTOTHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTODBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl

«MeHeKMEHT KaueCTBa» N.C. KpaBuyk
CornacoBaHo:
3aBenyrommii kadeaporr MK M.®. I'ycpkoBa

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



