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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[ensiMu OCBOEHUsI YYEOHON TUCIMIUIMHBI SBJSIOTCS M3yYEHHUE MPOOJIEM U
TEeXHOJOruil pabotbl ¢ Oompmmmu jganHbiMH  (Big Data), ¢opmupoBanue
MPEJICTABICHUS O BO3MOXKHOCTSX U OTPAHUUYEHUSX OCHOBHBIX METOJIOB 00pabOTKH
M aHamu3a OonblMX JaHHbIX. K mpeaMmeTHsIM 00nacTsM, Ha KOTOPBIX
OCHOBBIBA€TCs JaHHAs yueOHasl IMCUUIUINHA, OTHOCATCS MaTeMaTHKa, CTaTUCTHKA,
UHpOpMaTHKa, MalIMHHOE OOy4YeHHe, HEMpPOHHBIE CETH, KJIACTEpHBIH MU
MHTEIJIEKTYaJbHbIA aHaJIN3, 0a3bl JaHHBIX U BU3yaIn3alus. Y 4eOHbIN Kypc HOCUT
MEXIMCUUIUIMHAPHBIA XapakTep, a METOJbl aHAJIM3a MOTYT CHJIBHO OTJINYaThCs
JPYT OT Apyra U 3aBUCETh OT KOHKPETHOU MPeIMETHON 00JIacTH.

3amaun y4eOHOro Kypca: H3y4E€HHE TEOPETHUYECKHX OCHOB XpaHEHUs MU
aHanu3a OOJIBIIMX JaHHBIX, BKJIOYass 0a30BbIE 3JIEMEHTbl CTATUCTUYECKOIO
IPOrpaMMHUPOBAHUS U UHTEUIEKTYaJIbHOTO aHaiu3a OoNbIINX HAOOpOB JaHHBIX,
IPOBEJCHUE PACUETOB C MPUMEHEHUEM TEXHOJIOTUHM aHajan3a OOJIbLINX JaHHBIX U
pelIeHre MHUPOKOTO CIIEKTPa MPUKIIAJAHBIX 33/1a4 00padOTKH OOJBIINX JAHHBIX.

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

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEILHOM
porpamMmbl (KOMIIETECHIIUM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIHUIUINHE (MOIYJIIO):

IIK-1 - CnocoOHOCTh OCYHIECTBIISATH MPOBEACHUE pabOT 1Mo oOpaboTke U
aHAIN3y HAYYHO-TEXHUYCCKON MH(POPMAIINH B PE3yIbTaTOB MCCIICTIOBAHUN.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIII0) MPEIOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyarommuiicst Oyier:

3HaTh:
OCHOBHBIC YCJIOBUSI pPaBHOBECHSI T€I M MX CHUCTEeM Ha OCHOBE
MaTeMaTH4YECKOro anmnapara, UCIIOJIb3yeMOT0 JIJIsl TUX IIeJIeH.

YMeTh:
BBITOJIHATh MAaT€MaTUYECKHUE ONEpalru U JACHCTBUA HA OCHOBE YpaBHECHUH
PABHOBECHS TE€JI U UX CHCTEM

Baaners:
OCHOBaMH T€OPHUM CTATUYECKOTO PABHOBECHS Ha OCHOBE 3aKOHOB CTATHKH

3. O0beM TUCHUTUTMHBI (MOJTYJIS).

3.1. O0mas Tpy10eMKOCTb JUCHUILIUHBI (MOIYJIA).



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

3.2. O06bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paldOThI
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Nel

KonrakTHas paboTa Ipu nNpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 32 32
B toMm uucae:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THUIIA 16 16

3.3. O6peM muCHUIUIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHHOM PabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TIPU IPOBEIACHUU
IPOMEXKYTOUHOM aTTecTalu cocTaBiseT 292 akajieMU4yeckux yaca (OB).

3.4. Ilpu 0Oy4yeHnHt o MHAMBUAYAIBHOMY Y4€OHOMY IIJIaHY, B TOM YHCJIE [IPU
YCKOPEHHOM O0y4e€HHUH, 00bEeM JUCIUIUIMHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaroluXcs, a Takxke B popme
KOHTAKTHOU pabOThl 00YyUYarOIIUXCSl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JUIAMU, TIPUBIIEKAEMBIMH K peaIM3allii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
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.

HWcTopus 1 mpudanHBI TOSABICHUS TePMHHA «Ooibmne qanaeie» (Big Data). XapakTepucTHKM U UCTOYHUKA
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, 00padOTKa, U3BJICUCHUE W aHAITH3 OOJIBITUX ITOTOKOB

JaHHBIX.

Knaccudukanus 3anau aHanuza 00abMKX JaHHBIX. OCHOBHBIE XapaKTEPUCTUKU U TUIBI OOJIBIIUX JaHHBIX.
Anroput™bl 00pab0TKH IEpBUYHOM 00paboTky OobpIINX JaHHBIX. COBPEMEHHBIE ITOIX0/IbI K 00padoTKe 1
XpaHeHHWIo OONBIMX AaHHBIX. [Iporecc ananm3a 6ompmux nanHbeix. O0mas cxema ananu3sa. M3pnedenue u
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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
ynpasieHus 6azamu qanHbIX. Mcnosip3oBanue s3bika SQL (DDL) miist co3nanust CTpyKTyp OOIbIIMX
naHHbIX. 3anpocsl Ha sa3bike SQL (DML). NoSQL xpaHuimnia 60bIIuX JTaHHBIX. XpaHWINIIA OOJIBITHX
JIAHHBIX KJII0Y-3HaUeHHe. [l0KyMeHTO-OpHEeHTHPOBaHHbIE XpaHWINIIA OOJBbIINX JaHHBIX. ['padoBbie
XpaHwnia OoJIbIIHNX JaHHBIX. ACCOIaTHBHBIC TpaBwia. A(GGOUHUTHBHBIN aHAU3, PEJAMETHBIH HaboP.
Ioanepxka 1 JOCTOBEPHOCTD aCCOLMATHBHOTO NPaBHiIa. 3HAYUMOCTh ACCOLMATHBHBIX MPABMII, THPT U
nesepemk. [Tonck acconmaTuBHBIX MpaBwil. YacTele IpeaMeTHbIE HA0OPHI 1 UX 00HAPYKEHHE. AJITOPHTM
TeHepaluy aCCOIMATHBHBIX MpaBmil. Mlepapxndeckue acconnaTuBHbIE paBuiaa. MeToas! moncka
MEepPapXUIECKIX aCCOIMATHBHBIX MPABUII.

Paznen 3. nTemiekTyanbHbli aHAJIA3 TaHHBIX.

Beenenue B Data Mining. bonbiiie ganHbie U Metananabie. Metoasl u craguu Data Mining. 3agauun Data
Mining. M3BiieueHne OOIbININX AaHHBIX, HHpopManuu u 3HaHui. Chepbl npumenenus Data Mining.
Texunonorun KDD u Data Mining. [ToaroToBka 0oJbIIMX JaHHBIX K aHAIN3Y. MeTOANKa U3BICYCHUS
3HaHui. MynbTHIUCIUITIMHAPHBIN XapakTep Data Mining. [Tpuunns! pacnpocrpanenust KDD u Data
Mining. AxTyanbsHOCT TexHONOTHI Data Mining kak cpencTB 00paboTKu O0IBIIAX 00BEMOB
uapopmanuu. [IporpaMmHoe obecriedueHre B 001acT aHann3a OOIBIINX JaHHBIX. AHATUTHYECKHE
wIaT(GopMbl: KIIaCCU(PHUKALUS 1 OCOOCHHOCTH ITPUMEHEHHS. SI3bIKM BU3yaIbHOTO MOACIHPOBAHUSL.
MammaHOe 00y4yeHne n pa3paboTka O0IbIINX JaHHBIX. OCHOBHBIC aHATMTHYECKUE METOJIBI 00pabOTKH
GospIINX MaHHBIX. MammnHHOEe 00ydeHHe U MaifHUHT OOJBIINX JaHHBIX. PacnosHaBaHue 00Opa3oB.
HetipoHHbIE ceTH Kak pealn3amys alropuTMOB MAIIMHHOTO 00ydeHs. O0nauHble IIaTGOpPMBI
MHTEJUIEKTYaIbHOTO aHai3a OOJIBIINX JaHHBIX. Pa3paboTka MeTO10B, aITOPUTMOB M POTPAMMHBIX
CpPE/CTB MHTEIUIEKTyaJbHOr0 aHan3a 6onpinx aanHeix: Hadoop, Spark u IoT. Kpayncopeunr —
KaTeropusalys 1 oboramieHie OOJbIINX JAaHHBIX CHJIAMHU ITHPOKOT0, HEOMIPEAEIEHHOTO KpyTa JIUII,
NPUBJICUEHHBIX HA OCHOBAHMH IyOJIMYHOM 0(epThl, 03 BCTYIUICHUS B TPYIOBble OTHOIIeHHs. CMelieHe
Y MHTerpanus 0OJbUIMX JaHHBIX — HA0Op TEXHHK, O3BOJIIFOLIMX HHTEIPHUPOBATh Pa3HOPOIHBIE OOJIbIINE
JIaHHBIE U3 Pa3HOOOPA3HBIX ICTOYHUKOB AJISl BO3MOXKHOCTH TIIyOMHHOTO aHanu3a. L{udposas o6padoTka
CHTHAJIOB M 00pabOTKa €CTECTBEHHOTO sI3bIKa (BKIIIOYAsl TOHAIBHBIN aHanu3). CeTeBol aHamm3 1
ONTHMU3aNKs OOJBIINX JaHHBIX. [ eHeTHUYecKne anropuT™bl. IMuTalimoHHOE MOJIETTMpOBaHNE.
[IpocTpaHCTBEHHBIN aHAIN3 — KIIACC METO/I0B, UCIIOIB3YIOIINX TOOJIOTHYECKYO0, TEOMETPHUIECKYIO 1
reorpapuuecKyro HHPOPMALHUIO B OOJBIINX JaHHBIX.

Paznen 4. Craructiuueckuil ananus, 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
nocienosarensHocTedl. OTOOp MPU3HAKOB M CHIDKEHHE pa3MepHOCTH. PaboTa ¢ BeIOpocamu u
MPOMYIICHHBIMU 3HAYCHUAMHU. MeTprudeckuil i TuHeHHbIH kinaccudukatopel. ROC—kpusas. A/B-
TEeCTUpOBaHHE. AHAIN3 BpeMEHHBIX psoB. Kitaccngukanus n knacrepuzanus. OnpeneneHue
kiacTepuzanuy. [locranoBka 3anaun kinactepuzanuu. Llenn knacrepuzanuu B Data Mining. [Ipumepsr
KJIaCTEpPHU3aLMH B pa3InuHbIX obsacTsix. Bunsl merpuk. lllaru anroputma. Meps! paccrosauid. [Ipumep
paboTts! anropurma k-means. [Ipo6iems! anropurmoB kinacrepuzanuu. [Ipumenenne kiaccupukanu u
perpeccun. O630p METOI0B KiIaccuPUKauu u perpeccuu. CTaTUCTUIECKHEe METOAbI. MeTobl,
OCHOBaHHBIE Ha 00yUEHUH, pPa3HOOOpa3ne MoAX0A0B. ANTOPUTMH3ANNS OONBIINX JaHHBIX. MeTo
TJIABHBIX KOMIIOHEHT IS COKAaTHsI OOJBINNX JaHHBIX. MepapXxuueckne MeTOIb! KIaCTEPHOTO aHAIN3a
6onpmmx naHHBIX. Henepapxudeckrie MeToAbl KIIACTEPHOTO aHaIn3a OOIBIIIX JaHHBIX. [Tonck
MIPHU3HAKOBBIX 3aBHCUMOCTEH 1 9aCTBIX MHOXeCTB. MylIbTUMOJabHAs KiacTepu3anus. [IpeinkTHBHbIE
anropuT™Msl. [IpornosupoBanune moBeaeHUs OOJIBIINX JAaHHBIX.

Paznen 5. Buszyanuzanusi, uHTEpIipeTaIus, IpoeKTHas OpraHu3anusi OOJIBINX JaHHBIX.
CrocoOsI BU3YaJIbHOTO IPEACTABJICHUS OOJIBIINX JaHHBbIX. TI/IHBI, 3aJa41 U BUJibl BU3yaJIn3allnuu.
I'padmku, quarpammsl, nHorpaduka. MHTEpaKTUBHBINA CTOPUTEIUIMHT, Aambopasl. S3bik Python u ero
BO3MOXHOCTH. Jleayrumikarys O0JIbITUX JTaHHBIX. MEeTO bl BU3yaau3alui. SI3pIkH BU3YaabHOTO
MoaenupoBanus. KorantusHas nHQOpMaTHKa M SKOHOMHKA 3HaHUH. TpeboBaHuUs K CIIEIMATUCTaM B
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

00J1aCcTH HHTEIUIEKTYyaIbHON 00paboTKH OOJBINNX JaHHBIX I Om3Heca. [IprMeHeH e TeXHOIOTHiA
OOJIBIINX JAHHBIX JUIS 33/1a9 YIPABJICHHUS KaueCTBOM.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

Hp AKTHYCCKHUC 3aHATHIA

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUC

TeOpeTI/I‘IeCKI/IC OCHOBBI OOJIBIIIUX JaHHBIX
TlonsTre OonbIIMX JaHHBIX. KpI/ITepI/II/I OTHECEHUS K OOJIBIINM JaHHBIM. MeTobl aHaIu3a OOJIBIINX
JaHHBIX.

Co6op, xpanenue, 00pab0TKa, N3BIICYCHNUE U aHATTU3 OOJIBIINX TTOTOKOB JIaHHBIX.
Knaccudukanus 3agaq anannza 00abpImx JaHHBIX. OCHOBHBIC XapaKTEPUCTUKHU U TUIBI OOJBIINX JaHHBIX.
Anroput™mbl 00paboTKH TIepBUIHOM 00paboTKu O0NbIINX HaHHBIX. COBpEeMEHHBIE TOJXOABI K 00paboTke u
XpaHeHHIo O0JbIINX JaHHBIX. [Ipolece aHanu3a Gonpiinx AaHHbIX. OOas cxema aHanusa. M3sneueHue u
BU3yanu3alus OOJIBIINX JaHHBIX. DTarbl MoaenupoBanus. [Ipouece nocrpoenus moneneit. opmel
NPe/ICTAaBIICHUS, THITBI ¥ BUIBI OONIBINNX NaHHBIX. [IpencraBienust HaOOpoB OOJIBLINX JaHHBIX. CHCTEMBI
ynpasieHust 6azaMu nanHbiX. Mcnonp3oBanue sizbika SQL (DDL) muist co3panus CTpyKTyp OOJIBIINX
JMaHHbIX. 3ampock! Ha si3bike SQL (DML). NoSQL xpanunuiia 60ibIIMX JaHHBIX. XPaHIIUINA OOIBIIHX
JAHHBIX KITI0Y-3HAUeHHE. [l0KyMEHTO-OpHEHTHPOBAHHBIC XPAaHWINIIA OOBIINX JaHHBIX. ['padoBbie
XpaHWINIIA OOJBIINX JaHHBIX. ACCOIMAaTHBHBIC TpaBmia. A(GUHUTHBHBIN aHATN3, IPEIMETHBIN HA0Op.
IMoanepxka 1 JOCTOBEPHOCTH aCCOLMATUBHOTO NPaBHiIa. 3HAYMMOCTh ACCOLMATHBHBIX MPABMI, THPT U
nesepemk. [Tonck acconuaTuBHBIX NpaBwi. YacTele IpeMeTHbIE HA0OPHI U UX OOHapY)KeHHE. AJITOPUTM
TeHepaluy aCCOIMAaTHBHBIX MpaBwil. Mlepapxuiyeckue acconnaTUBHBIE ITpaBmiia. MeTopl MonucKa
MepapXUueCKHX aCCOIMAaTHBHBIX MPABUIL.

HHTeJ’IJ’IeKTyaﬂBHBIfI aHaJIu3 JaHHBIX.

Beenenue B Data Mining. Bosbiiue qaHHbIe U MeTaganHbie. MeTo sl u ctaauu Data Mining. 3amauu Data
Mining. M3BneueHue OoNbIKMX NqaHHBIX, HHGOpManuu u 3HaHui. Coepsl npuMeHenust Data Mining.
Texnonorun KDD u Data Mining. [TonroToBka 60ibIINX TaHHBIX K aHATH3Y. MeTOINKa U3BICYCHUS
3HaHUH. MyNbTHANCIUILTHHAPHBIN XapakTep Data Mining. [Ipuaunsr pacnpoctpanenus KDD u Data
Mining. AxTyanbsHOCT TexHONOTHH Data Mining kak cpencTB 00paboTKH OOJIBIINX 00HEMOB
nHpopmanuu. [IporpaMmHoe obecrieueHre B 001acTy aHann3a OOJIBIINX JaHHBIX. AHAUTHYECKHE
wIaT(GopMbl: KIIacCU(PHUKALUS 1 OCOOEHHOCTH ITPUMEHEHHS. SI3bIKM BU3yaJIbHOTO MOAEIHPOBAHUSL.
MainnHHOoe 00y4eHue u pa3padoTka 60bIuX JaHHbIX. OCHOBHBIC aHATUTHYECKUE METO/IbI 00Pa0OTKH
OONBIIMX TaHHBIX. MamMHHOE 00YUYeHHE U MATHUHT OOJBININX JNaHHBIX. Pacio3HaBanue 00pa3oB.
HefipoHHbIE ceTH Kak peaan3anys alrOPUTMOB MAIIMHHOTO 00y4eHus. O6auHbIe IaThOPMBI
MHTEJUIEKTYaJbHOTO aHANN3a OONBIINX JaHHBIX. Pa3paboTka METOI0B, aNTOPHUTMOB U TIPOTPAMMHBIX
CPEICTB MHTEIUIEKTYaJIbHOTO aHanmu3a 6onbmux naHHbx: Hadoop, Spark u IoT. Kpayncopcunar —
KaTeropusaiys 1 odoramieHne O0JIbIINX JJaHHBIX CHJIAMHU IIHPOKOTO, HEONIPEAEIEHHOTO KpyTa JIUIL,
NPUBJICYEHHBIX HA OCHOBAHUM IyOJIMYHOM 0(epThl, O€3 BCTYIUICHHS B TPYOBbIe OTHOIIEHH. CMelieHne
W MHTerpanus OOJbIIMX JaHHBIX — HAa0Op TEXHHK, O3BOJIIONIMX HHTEIPHPOBATh Pa3HOPOAHBIE OOJIbIINE
JIaHHBIE U3 Pa3HOOOPA3HBIX HCTOYHUKOB JJIsl BO3MOXKHOCTH TIIyOMHHOTO aHanu3a. L{udpposas oOpaboTka
CHTHAJIOB M 00pabOTKa €CTECTBEHHOTO sI3bIKa (BKIIIOYAsl TOHAJIBHBIN aHanu3). CeTeBoi aHaU3 U
onTUMH3anKs OONBIINX TaHHBIX. | eHeTHYeCKre anropuTMBbl. IMHTaIHOHHOE MOIETNPOBAHHE.
IIpocTpaHCTBEHHBIN aHATHN3 — KJIACC METO/I0B, HCIOIB3YIONINX TOMOJIOTHIECKYI0, TEOMETPUIECKYIO U
reorpapuuecKyro HHPOPMANHUIO B OOIBIINX JaHHBIX.

CraTucTudeckuil aHaIu3, KilacCu(UKanus U MPOrHO3UPOBAHUE.

CTaTHCTUYECKUI noAXO0J K aHaJIM3y OOJIBIINX JaHHBbIX. Toueuynoe u HWHTCEPBAJILHOC OLICHMBAHUC.
O6pa60TKa OOJIBIINX JaHHBIX U1 KOHTPOJISL Ka4€CTBa MPOUECCOB U TEXHOJIOTUN six sigma. Ananuz
HOCHCHOB&TCHLHOCTCﬁ. OT60p MPU3HAKOB U CHUIKCHUC PA3SMCPHOCTU. Pa6ora ¢ BI)I6p0C.':1MI/I u
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TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

MPOTYIIEHHBIMH 3HAYCHUAMHU. MeTpudeckuii i TrHeHHbIH kinaccudukatoper. ROC—kpusas. A/B-
TEeCTUpOBaHHE. AHAU3 BpeMEHHBIX psoB. Kitaccngukanus n xacrepusanus. OnpeneneHue
kiacTepuzanun. [locranoBka 3anaun kiactepusanui. Lenu knacrepuzanuu B Data Mining. [Ipumepst
KJIaCTepHU3aLUH B pa3InuHbIX obsacTsx. Bungsl metpuk. lllaru anroputma. Mepsl paccrosiuuid. [Ipumep
paboTtsl anropurma k-means. [Ipo6aems! anropurmoB kinacrepusanuu. [Ipumenenme kinaccupukanu u
perpeccun. O630p MeTOOB KiaccuduKayu 1 perpeccur. CTaTucTuueckue MeToabl. MeTopl,
OCHOBaHHBIC Ha 00YYCHHH, pa3HOOOpa3ye MOIX0N0B. AJITOPUTMH3ALHS OOJIBIINX JaHHBIX. MeTox
ITIABHBIX KOMITOHEHT IJISL CKaThsl OONBIINX JaHHBIX. VepapXudeckue MEeTOAbI KIaCTepHOTO aHaIN3a
OonbIInX HaHHBIX. Henepapxudyeckue MeTOBI KIIACTEPHOTO aHaIN3a OOJIBIINX JaHHBIX. [lonck
NPH3HAKOBBIX 3aBUCHMOCTEH M 4aCTBIX MHOXECTB. MyJIbTUMOaNbHAs KiacTepu3anys. [IpeMKTuBHbIC
anroputMslL. [Iporao3upoBaHue MoBeIeHUS OOMBIINX JaHHBIX.

BHSyaJ'II/ISaL[I/IH, HHTCPIIPCTAlMA, IIPOCKTHAA OPraHru3anua OOIBIINX JaHHBIX.

Crnoco0bl BU3yaJIbHOTO TIPEJICTAaBICHHS OOJIBINNX JAHHBIX. THITBI, 3aJa4K U BUBI BU3yaIH3aLHH.
I'paduku, auarpammel, uHdorpaduka. IHTepakTUBHBIN CTOPUTEIUTHHT, Aamoopasl. S3bik Python u ero
BO3MOXKHOCTH. Jlenyriukanus OOJIbIINX JaHHBIX. MeToibl BU3yaln3alnu. SI3bIKH BU3yaIbHOTO
MozempoBaHus. KorHutuBHas nHGOpMaTHKa M SKOHOMUKa 3HaHHH. TpeOoBaHHs K CICHAITICTAM B
00JIaCTH HHTEIUICKTYaJIbHON 00pabOTKH OONBLIMX JAHHBIX JUTs Ou3Heca. [[piMeHeHHe TeXHOIOTHi
OONBIINX TAHHBIX JUIA 3884 yIPABICHUS KaueCTBOM.

4.3. CamocrosiTenbHas paboTa 00y4arOIHUXCS.

/o

Buna camocrosTensHOM paboThI

[ToaroroBka k 1abopatopHbIM paboTam.

Pabota c nekImoHHBIM MaTepUaIOM.

CamocrosTenbHOE U3yYeHUEe YUeOHOM JITepaTyphl.

IToaroroBka k HpOMe)KYTO‘-IHOI\/’1 aTTeCTalnu.

gl Bl W N =

IToaroroBka K T€KyIemMy KOHTPOJIIO.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Ne
0 /; bubnuorpaduueckoe onucanue Mecto noctymna
1 Beenenne B Ooblye JaHHBIE U aHATIN3 https://tstu.ru/book/elib1/pdf/2024/Konkina.pdf

uHpopManuu [DIeKTpoHHBIH pecypce] :
yuebHoe mocobue / B. B. Konkuna, A. b.
Bopucenxo, 1. JI. Kopo6osa. — Tam60B :
Wzparensckuit uentp ®I'6OY BO
«TT'TY», 2024. — 1 27€KTPOH. ONT. TUCK
(CD-ROM). — Cucremubie TpeOOBaHUS :
[IK "e auxe Pentium IV ; CD-ROM-
nuckoBof ; 1,32 M6 ; RAM ; Windows
95/98/XP ; mpib. — 3ari. ¢ skpana. ISBN
978-5-8265-2749-8




2 Pamuenko U.A, Hukomaes U.H. https://books.ifmo.ru/file/pdf/2326.pdf
Texnonoruu u uadpacTpykrypa Big Data.
— CII6: Yausepcuter U'TMO, 2018. — 52
c.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

http://library.miit.ru/ - s1aexkTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-
TexHuuecko OumOmmorekn MUMNT. http://elibrary.ru/ - Hay4dHO-3JI€KTpOHHAS
ouomoreka.IlonckoBeie cuctembl: Yandex, Mail. OO6nauHbie XpaHUIHIIA
nndopmaruu: Auaexc auck https://disk.yandex.ru, obmako mail.ru, dropbox.com
WJIN IpyTHe.

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOr0 OOeCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOAMMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Mickrosoft Word, Microsoft Excel

8. Omucanue MaTepHAIBHO-TEXHUYECKON 0a3bl, HEOOXOAUMON ISt
OCYIIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIUILTHHE (MOIYIIIO).

Jns  mpoBelneHHs — MPAKTHYECKUX — 3aHATUH  TpeOyeTcs  ayAuTopus,
OCHAIIEHHAs TEXHUYECKUMU CPEACTBAMH. [[J1s1 MpOBEIEHNS TEKIIMOHHBIX 3aHATHN
TpeOyeTcss ayAauTopus, OCHalleHHas MyibTuMeaua anmnaparypoid u IIK c
noakiaroueHueM K cetd INTERNET.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3auer B 1 cemectpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHble MaTepuabl, TPUMEHSIEMbIE TTPU NPOBEICHUN MPOMEKYTOUHOU
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktomM PYT (MUNT).



ABTODBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl
«CTpOUTENBHBIN KOHTPOJIb U

YIIpaBJICHUE KaYE€CTBOM» N.C. KpaBuyk
CornacoBaHo:
3aBenyrommii kadeaporr MK M.®. I'ycpkoBa

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



