


1. lesab 1 ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS M CHHIJIHHBI

Lenbt0 OCBOSHHSI JUCIUIUIMHEI SBISIETCS (POPMUPOBAHHE CIEAYIOUINX KOMITCTCHIINA:

—IIK-1 — CnocobeH u3yuuTh paboOTy CHCTEMBl U MOACHUCTEM, BBISIBUTH TPEOOBaHUS K
(YHKLIHSAM CHCTEMBI U MTOJICUCTEM, 00pabaThIBaTh 3aMIPOCHl HA U3MEHEHUS K (PYHKLUSM CUCTEMbI
U MOJICUCTEM;

—IIK-2 — CriocobeH ocyliecTBUTh COTIacOBaHKUE TPEOOBAHUHN K CHCTEME U MOJCUCTEME,
pa3paboTKy METOJMK BBINOJIHEHUS aHAIUTUYECKUX paboT, yIpaBiIeHue IpoLeccaMy pa3padoTKu
U COMPOBOXKIEHUS TPeOOBAHUI K CUCTEME M MOJICHCTEMaM, yIpPaBJICHUE KAY€CTBOM CHUCTEMBI U
HOJICHCTEM, OCYIIECTBUTh aHAJIN3 IPOOJEMHBIX CUTYaIUH.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SBJISIOTCS CIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NIIK-1.1 OcyiecTBisieT JEKOMIIO3ULIMIO CHCTEMBI Ha ITOJICUCTEMBI.

HIIK-1.2 Ctpour MareMaTH4ecKyrd MOJEIb CHUCTEMbl WA MOJICUCTEMBI, BBOJMUT
[EeNeByI0 (YHKIHMIO CHCTEMbl WM TOJCHCTEMBI, CTPOUT OTrPaHHYCHHS, COOTBETCTBYIOIINE
TpeOOBaHUS K CUCTEME UJIH MOJICUCTEME.

NIIK-1.3 MogaepHu3upyer MaTeMaTHUYECKyl0 MOJENb CUCTEMbl WJIM TMOJCUCTEMBI Ha
U3MEHEHHE TPeOOBaHUM K CUCTEME WJIU MOCUCTEME.

NIIK-2.1 Peanmn30BBIBacT B BUC MAaTEMAaTHUYECKONH MOJCIH COTJIACOBAHHME TPEOOBAHHM K
CHCTEME U MOJICUCTEMAM.

NIIK-2.2 Pa3pabaTbiBaeT aaropUTMbl BBINOJIHEHUS AHAIUTHUYECKUX PAOOT MO aHAIU3Y
MaTeMaTHYECKOM MOJIEJIN CUCTEMBI U MO/ICUCTEM.

WIIK-2.3 Bemonaser u QopManu3yeT YIpaBlIeHHE NpoleccaMu pa3paboTKu U
COIIPOBOKICHUS TPEOOBAaHUI K CUCTEME U MOICUCTEMAM.

NIIK-2.4 Ha ocHOBe MareMaTuuecKoW MOJEIM CHUCTEMbl M TMOJCUCTEM (HOpMaIU3yeT
yIpaBlIeHUE KayecTBOM pPAOOThI CUCTEMBl U IOACHUCTEM, MPOU3BOJUT aHAIM3 MPOOJIEMHBIX
CUTYyaLHi.

2. 33[[3"[1/[ OCBOCHHSA JUCIHUIIJINHBI

— U3y4YUTh OCHOBHBIE MOJIETI U METO/IbI pa3pabOTKU JaHHbIX;

— HayYuThCsl TPUMEHATHh YKa3aHHblE MOJEIM M METOJbl, a TakXe IporpaMMHBbIE
CPEICTBA, B KOTOPHIX OHHU PEAIN30BAHBI;

— MIPUOOPECTH OMBIT aHAIN3a PEATbHBIX IaHHBIX C TTOMOIIbIO U3YUYEHHBIX METO/I0B.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K 4acTH 00pa3oBaTesbHOM Iporpammsl, (GopMupyeMoi
y4aCTHUKaMU 0OOpa30BaTeNIbHBIX OTHOLICHWM, mMpesuiaraercs oOydaloolmuMcs Ha BbIOOD.
JucuunnuHa BXOAUT B MOAYIb «Criennamn3anus.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMH 0 AUCHHUIINHE

Tperuii cemectp, 3auer

5. BXO}]HLIC TpeﬁoBaHl/lﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

JUisl yCHenHoro OCBOGHUS AUCIUILIUHBI TPeOYIOTCS KOMIIETEHIIMH, C(POPMUPOBAHHbBIE B
XO07Ie OCBOEHHSI 00pa30BaTENbHBIX MTPOTPAMM IIPEIIECTBYIONIETO YPOBHS 00pa30BaHMS.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCHUILINHBI

OO01mmas TpyA0eMKOCTh JUCIUTUIHHBI COCTaBIISeT 2 3.€., /2 4acOB, U3 KOTOPHIX:



— nexnuu: 16 4.;
— ceMHHapckue 3aHatus: 0 u.
— npakTtudeckue 3auaTus: 0 4.;
— mabopaTopHbie paboThl: 16 u.
B TOM YHCJIE IpaKTHYecKask ToAroToBka: 0 .
O0BeM caMOoCTOATENBHON pabOTHI CTY/IEHTA ONPEAEIICH YUCOHBIM IIAHOM.



8. Conep:kaHue IMCHUILNIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. OcHOBHBIE TPOGIEMBI TOCTPOCHHS CUCTEM

Kparkoe conepxaHue TeMbl. AKTyalbHOCTb, 0a30Basi TEPMHUHOJIOIMS M TEHICHLUHU
pasBuTHs. OCHOBHBIE 3ajaud, OdTanbl M KiIacCU(UKALMsA METOJIOB aHAJIM3a JIaHHBIX.
[IpenBaputenvHas  oOpaborka  naHHbIX. Knaccudukaumsa.  Perpeccus.  Accouumanus,
[OCJE0BATENbHAS  acCOLUAlMsA, AaHOMAJIUUM M BU3yalnusalus. BBICOKONpPOU3BOAUTEIbHAS
0o0paboTka gaHHbIX. [IporpamMMHbIe cpeibl A/ MHTEUIEKTYaIbHOIO aHaIM3a JaHHBIX.

Tewma 2. [IpeaBaputenpHas oOpaboTka naHHbIX. Kimaccudukarus

Kpartkoe conepkanue TeMbl. OCHOBHBIE METO/IbI U TIPEBapUTENbHAs 00paboTKa TaHHBIX.
OnTumuszanus MNPU3HAKOBOTO NPOCTpaHCTBa 0e3 TpaHChOpMaluu MPOCTPAHCTBA IMPHU3HAKOB.
Kontponupyemass HemapameTpuueckas HeiipocereBas kiaccupukanus. Krmaccudukanms mo
METOJly MalluHbI OMOPHBIX BEKTOPOB. JlepeBbsa pemenuii. Paznen 3. Perpeccus. Accounanus,
nocjeioBaTelbHasl accouuanus, aHoManuu U Busyanusauus. llonarue perpeccun. OCHOBHbIE
3Tanbl PErpecCUOHHOro aHanuia. OnucaHue alropuTMa accouuanuu. AJITOPUTMBI CeMENCTBa
«Anpuopmn». Anroputm GSP. OGHapy keHHe aHOMAJIUK ¥ METO/Ibl BU3YaJTH3aIHH.

Tema 3. Perpeccus. Accoumanusi, MOCieIOBaTeIbHAs acCOIMAIUsA, AHOMAJIUU U
BU3YyaJIN3aIUS

Kpatkoe conmepxanue tembl. llonstue perpeccuu. OCHOBHBIC 3Tallbl PErpPeCCHOHHOTO
aHanuza. OnucaHue alropuTMa accoluali. AJTOPUTMBI CeMEMCTBa «ATpUOPH». AJITOPUTM
GSP. ObnapyxeHre aHOMAITUK U METO/Ibl BU3YyaJIU3aIl1H.

Tema 4. BeicokonIpon3BOAUTENbHAS 00pa0OTKa JaHHBIX

Kpatkoe copnepxxanue Ttembl. lIpuHOMIBI OpraHu3anuy  BBICOKOIIPOU3BOJIUTENBHBIX
BblunciaeHuii. SMP-cuctembl. Mogenun mnapamnensHblx — BbeluucieHuid MPMD, SPMD.
ITporpaMMHBIE cpenbl 11 UHTEIUIEKTYaJIbHOTO aHAIN3a JIaHHBIX.

9. Tekyuiuii KOHTPOJIb MO AUCHUIINHE

Texkymuil KOHTPOJIb MO JUCHMIUIMHE IIPOBOJUTCS HA OCHOBE KOHTPOJIS IOCEHIAEMOCTH,
COCTaBJICHUS U 3alIUTHI pedepaToB, padOTHI HAJ1 IPYNIOBBIM IPOEKTOM U (pukcupyercs B popme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

Tunosble 3a1aHus JUIs TPOBEEHUS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH 1O JUCLUIIINHE!

Pedepar (na cornacoBannyto temy). K pedepary HeoOxonumo caenath npe3eHTaIuio.

IIpumepsl TeM:

CoBpeMeHHbIE HEWpPOHHbIE Ce€TH B 00paboTKe JaHHBIX (M300paKeHWi, BUIEO,
TEXHOJIOTHYECKUX CUTHAIOB, My3bIKH U T.I1.);

CoBpeMeHHbIE aNTOPUTMBI KJIaccuPUKauu (M300paxeHH, TEKCTOB U T.11.);

WuTennektyanpHas 00paboTka JaHHBIX B ... (IIPOMBILIUICHHOCTH, MEIUIUHE, OU3HECE,
MHAYCTPHUU pa3BICUEHUH, 1ocyra U 1p.);

N3Bnedenue 3HaHUN U3 TEKCTOB;

JleTekTHpOBaHKE aHOMAJIU;

Pa3sHoBUIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEH;

WHuTennexTyalbHble alTOPUTMbI B paHHEH THarHOCTUKE 3a00JIeBaHU;

WHTennexTyalbHbIe aIrOPUTMbI B IEPCOHATTM3UPOBAHHON MEIULINHE;

WHuTennextyalbHble aITOPUTMBI B pOOOTOTEXHHUKE, TPAHCIIOPTHBIX CHUCTEMaX U T.I1.;

WHTennekTyanbHble alrOPUTMBI B 0AHKOBCKOM JI€]Ie/CTpaXxOBaHUM/ .. .;

[Ipoekt (Ha corymacoBaHHyl0 TeMy). Peanu3oBarb HeOOJBIION MPOEKT IO
MHTEJUIEKTyalIbHOH 00paboTKe MaHHBIX ¢ UCHOJb30BaHHWEM cpeabl RapidMiner win oxHoro us
A3BIKOB MporpammupoBanusi (Hanpumep, Python, R), ¢ BO3MOXHBIM HCHOJB30BaHUEM
00I1eJOCTYMHBIX 0a3 JAHHBIX (WM JAHHBIX U3 UHBIX HCTOYHUKOB).

Dransl peaqn3alinuy MpoeKTa:



[Touck u moaroToBka Habopa AaHHBIX;

Pa3paboTka TEXHUYECKOTO 3a/1aHMS;

[MunotHas peanuzaius OHOM MOJeNd, BEIOOp METPUKH M OLEHKa TOYHOCTHU ((uKcanus
[I0JIy4E€HHOM TOYHOCTH Ha 3TOM JTaIle);

Peanu3anus Bcex IMyHKTOB TEXHUYECKOI'O 3aJaHHUs, HACTPOWKa MapaMeTpOB MOJENEH,
OLIEHKAa TOYHOCTU (TOYHOCTh, MOJYYEHHAss Ha 3TOM JTame JODKHA OBITh OOJNbIIE 4YeM Ha
MIPEABITYIIEM):

[TonroroBka ordera (C omMcaHHEM NPEAMETHONH 00JacTh, BHIOPAHHBIX AITOPHUTMOB U
napaMeTpoB MojieNiet), Ipe3eHTaI|H, TyOJIuYHas 3aluTa MPOEKTa;

Kaxnapli CTymeHT pealM3yeT WHAMBUAYAIbHBI WIM TPYNIIOBOM IIPOEKT Kak
MOCIIE0BATEIbHOCTD JIA0OPATOPHBIX pabOT:

JlaboparopHast pabora Nel. MHnuBHIyansHOE 3aJlaHUE MO TeMe «AHAIU3 MPEeIMETHOM
obnactu, popMyJIMpOBKa LIeNeil U 3a7a4 uccienoBanus. M3BieueHne u nepBUYHOE COXPaHEHUE
JAHHBIX.

Lenbp paboThl — Hay4yUuTh CTYACHTOB pelIaTh 33/a4d aHalIM3a MpeIMETHOU olnacTu, ee
ajanTauyMyd JUis METOJOB aHalMu3a JAaHHBIX C YYETOM [PUHUUIHAIBHBIX OCOOEHHOCTEH
peIMETHOM 00JIacTH.

JlaboparopHast pabora Ne2. MumuBuayanmsHOe 3amaHue 1o teme «lIpemnBapurenbHas
00paboTKa JaHHBIX: OYMCTKA, HHTETpaIys, IPEOOPa30BaAHUEY.

Lenp paboThl — HAy4WTh CTYACHTOB pEIIaTh 3aJadyd IpeABapUTENbHOH 00paboTKU
JTAHHBIX, MPEANOoJaralweil TPyI0eMKYIO MPOLUEAYPY OYMCTKH (HUCKIIOYEHUE MPOTHBOPEUMIA,
CIly4aiiHbIX BBIODOCOB M TIIOMEX, IIPOIYCKOB), HHTErpauuu (OObEIMHEHUE JIaHHBIX W3
HECKOJIbKUX BO3MOXKHBIX MCTOYHHMKOB B OJHOM XpaHHWIHUIIE), mpeoOpa3oBaHus (MOKET
BKJIIOUATh arperupoBaHUE U CXKAaTHE JaHHbBIX, JWCKPETH3alUI0 aTpuOyTOB U COKpallleHUE
pPa3MEpPHOCTH U T.I1.).

Jlabopatopuas pabora Ne3. MumuBuayanpHoe 3amaHue mo teme «CoaepikaTenbHbIN
aHaJIM3 JaHHBIX MeTogamu Data Mining.

ens paboThl — HAy4YUTh CTYACHTOB OOOCHOBAaHHO TMPUMEHSTH 0a30BbIE METOJIbI
MHTEJUIEKTYaJIbHOTO aHaJIM3a JJaHHBIX, YUYUTHIBasi OCOOEHHOCTH KaK TEOPETUYECKOTO IOCTPOCHUS
PUMEHSIEMbIX METOJI0B, TaK U BHIOPAHHOM MpeAMETHOI 001acTy.

JIaGoparopHas pabora Ne4. MuauBuayanbHOe 3ajaHue mo teMme «Busyanuszauus u
MHTEPIIPETALNS TOJTYYEHHBIX PE3YJIbTAaTOBY.

Ilens pa®oTbl — HAyuyuTh CTYAEHTOB BBINOJHATH BHU3YAJIM3ALUI0 W HWHTEPIpETALUs
MOJIy4YE€HHBIX PE3YyJbTaTOB B BUJIE, IPUTOJHOM JUI IPUHATHS YIPABIEHYECKUX PEILICHUH.

HpI/IMepBI TEM JJId CaMOCTOATCIIBHOTO U3YUCHUS:

. HeiipoceTreBble MeTO/BI aHAM3a JaHHBIX, CBEPTOUYHBIE ceTH (convolution neural
networks). rimyounnoe o0ydenune (deep learning).

. Mertoabl HHTEIIEKTYaIbHOTO aHaIM3a Menua (social media data mining).

. MeToapl MaTMHHOTO 00y4YeHUs B 3a/1a4ax (PMHAHCOBOM aHAIUTHKH.

. MeToap! MATMHHOTO 00y4eHUs B 3a/1a4ax paHHEeH MEeIUIIMHCKON TUAarHOCTUKY.

. Komb6unupoBanue Mozeneit B aHau3e JaHHBIX, OYCTUHT.

. Merton ananm3a He3aBUCHMBIX KoMITOHEHT (independent component analysis).

. MeTo1bl BU3yann3aiu JaHHBIX BEICOKOW Pa3MEPHOCTH.

10. Mopsiok MpoBeaeHUsI U KPUTEPUH OIlEHUBAHUS NMPOMEKYTOUYHOM aTTeCTAIUH

3aueT B TpPEThEM CEMECTpe MPOBOIUTCS B MUCHMEHHOUW ¢opme mo Ouneram. bumer
COAEPKUT JIBa TEOPETUUYECKUX Bompoca. [IpomomkuTensHOCTh 3k3ameHa 1,5 Jaca.
[IpuMepHBIil TepeyeHb TEOPETUYECKUX BOITPOCOB:
1. OcHOBHBIE OHATHS, TEPMUHOJIOTHS;
Data Mining / Data Science;
3. Big Data (ocHOBHBIE TOHSITHS U CBOHCTBA);

no



20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Jenykuusa u MTHAyKIUS;

WHTemeKkTyanbHbIi aHaIM3 TaHHBIX B OM3HECE MPUMEPhl IPUMEHEHHUS;
MHTemeKTyalIbHbIN aHAIU3 JaHHBIX B PELICHUH CJIOKHBIX IIPUKIIAIHBIX 33134,
WHTennexTyaabHbli aHaIu3 JaHHBIX B PAHHEW JUArHOCTHUKE ONACHBIX 3a00JIEBaHMIA;
WHTemekTyalbHbIi aHAIU3 JaHHBIX B MHAYCTPUAIBHON IIPEAUKTUBHON aHAIUTHKE;
OcHOBHBIE 3371a4¥ U KJIacCU(UKALIUS METO/IOB aHAIN3a JJAHHBIX;

. IlpuHIMNIIaNbHbIE OCHOBBI MAIIMHHOTO O0YYEHUS;

. IlpenBapurensHast 00paboTKa JaHHBIX;

. OnTuMu3anus NprU3HaAKOBOTO MPOCTPAHCTBA,

. IlocTaHoBKa 3a7auu KIacCUPUKAIHH;

. Konrponupyemas Henapamerpuieckas Kiaccupukanus,

. KonTponmpyemas Henapamerpuyeckast HeiipoceTeBas KiIacCH(pUKaIus;

. Kitaccn¢ukanms no MeToy MalHbl ONOPHBIX BEKTOPOB;

. lepeBbs pelieHui;

. Hexontponupyemas kinaccupukanus (Kiactepusanms);

. Perpeccus (moHsTHE perpeccuu, OCHOBHBIE STAIbl PErPECCHOHHOTO aHAIN3a, METO/IbI

BOCCTAHOBJICHHSI PETPECCHH);

Accoumanus,

[TocnenoBarenbHas accorualys (aIropuTMbl ceMencTBa «Anpuopu», anroput™m GSP);
MHoroypoBHeBOe MallIMHHOE 00y4YeHue (OYTCTPIIIUHT, O3TTHHT, CTEKHHT, OYCTHHT);
OO6Hapy:xeHre aHOMaJHii;

Busyanuszanus B Data Mining;

QOyHKINY aKTUBALINHY,

OCHOBHBIE THITBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH;

CBepTouHbIC HEHPOHHBIE CETH;

Cpensl 1 ppeMBOPKH TTTyOMHHOTO 00yUYEHUS,

OcHoBHBIE 337124l 00PabOTKH TEKCTA,;

Oransl peBapuUTENIbHON 00pabOTKH TEKCTA;

MeTpuku KadecTBa KilacCH(PHUKAIINH;

['unoresza A/B, Kanna-unaexc cornacusi, ROC-kpuBas;

Mertpuka KadecTBa MPOrHO3a BPEMEHHOTO Ps/Ia;

MeTpuky KadecTBa KJIaCTepH3allHH;

[TpuHIMIBI BBICOKOITPOU3BOIUTENBHBIX BHIUNCICHUM;

Oco0eHHOCTH IOCTPOEHHUSI BEIYUCIUTENBHOTIO KIacTepa,

Cpenbl 1 THCTPYMEHTHI BICOKOIIPOU3BOIUTEIbHBIX BEIYUCIICHHIH;

Wuctpymentsr data mining.

Pe3ynbraThl 3aueTa ONpeaesstoTCs OLEHKAMU «3auTeHO», «HE 3a4TEHO».

JIisi OLIEHKM JTamoB OCBOCHUS KOMITETCHIIMM WCIIONB3YeTCsS OaluTbHO-PEHTHHTOBAs

CHUCTEMA OLICHUBAHUA

o MaxkcuMaJILHBIN OnennBaeMas
DneMeHTHl y4eOHOI
0as ¢ Hauana KOMITETEHITUS
JIESITCIIbHOCTH
ceMecTpa
Pedepar mo teme ¢ 20 1IK-1, TIK-2
Mpe3eHTaIuEN
Peanu3anus npoekra 40 TK-1, TIK-2
Ompoc Ha 3aHATUAX 10 [K-1, TIK-2




3auer 30 IK-1, [IK-2

Cymma 6amioB, HaOpaHHas CTY/IGHTOM B TEUEHHE CEMECTpa M Ha 3ayeTe, IepeBOJUTCS B
OIICHKY ITPOMEKYTOUHOM aTTeCTAllMH YCIIEBAEMOCTH CTYJICHTA IO MPUBEICHHON HUXKE IIIKaJe.

Hepec'{eT 0aJL10B B OICHKH IJIs1 HpOMe)KyTO‘lHOﬁ aTreCcTallumn

basel Ha 1aTy KOHTPOJIBHOM TOUYKHU Onenka
> 70% oT MakcUMaJIbHONH CYMMBI OaJlsIOB 3auTeHo
< 70% OoT MakCHUMaIbHOW CyMMEBI 0aJIIOB He 3auteno

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBI Kypc MO JUCHHUILUIUHE B JJIEKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22102

6) OI_IeHO‘lHBIe MaTepHrajibl TCKYHICIO KOHTPOJIA H HpOMe)KYTOHHOﬁ arrecraguu 110
JUCIMIIIIMHE.

12. llepeuyenn y4eGHOIi TuTEpPaTyphl U pecypcoB cetn UHTepHeT

a) OCHOBHas JUTEparypa:

— 3amatuH A.B. BBenenue B HHTEIUIEKTyalIbHBIN aHAIM3 IaHHBIX : ydyeOHoe mocobue /A.
B. 3amsarun. - Tomck : U3parensckuit Jlom TomMckoro rocyaapcTBeHHOTO yHUBEpcuTeTa , 2016. -
118 c. — URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000529594.-1

— Pocket Data Mining electronic resource : Big Data on Small Devices / by Mohamed
Medhat Gaber, Frederic Stahl, Jodo Bartolo Gomes. - Cham : : Springer International Publishing
. - Imprint: Springer, , 2014. - 108 p. — URL: http://dx.doi.org/10.1007/978-3-319-02711.-1

- Principles of Data Mining electronic resource /by Max Bramer. - London : Springer
London : Imprint: Springer, 2013. - 440 p. — URL.: http://dx.doi.org/10.1007/978-1-4471-4884-5

0) IOTIOJIHUTEIbHAS JIUTEPATYpa:

— Principles of Data Mining electronic resource /by Max Bramer.Bramer, Max. London :
: Springer London :: Imprint: Springer, 2013, X1V, 440 p. [DnektpouHslii pecypc]. — Pexum
nocryma: http://dx.doi.org/10.1007/978-1-4471-4884-5.

— Pocket Data Mining electronic resource : Big Data on Small Devices / /by Mohamed
Medhat Gaber, Frederic Stahl, Jodo Bartolo Gomes.Gaber, Mohamed Medhat. Cham : : Springer
International Publishing : : Imprint: Springer, , 2014. 1X, 108 p. [OnekrpoHHsiii pecypc]. —
Pexxum noctyma: http://dx.doi.org/10.1007/978-3-319-02711-1.

— Mupkun b. I'. BBenenne B aHann3 JaHHBIX | Y4€OHUK M MIPAKTHKYM JJIsi OakamaBpuara
W MarucTparypel : [[JIsI CTYJIEHTOB BY30B, OOYYArONIUXCS MO HWHXEHEPHO-TEXHUYECKUM,
€CTECTBEHHO-HAYYHBIM ¥ SKOHOMHUYECKHM HaIpaBJIeHUsM U crenuanbHocTsM] /b. I'. MupkuHs ;
"Beiciiast mikona 3KOHOMHUKH" HalMOHAJIBHBIN HCCIIeN0BaTEILCKUN YHUBEpCUTET. — MOCKBA :
FOpaiit , 2015. - 173 c.

— Kynanue A.Il. Meroasl M cpeacTBa KOMIUIEKCHOTO aHalM3a JAHHBIX @ ydeOHOe
nocobue. — Mocksa : @opywm [u 1p.], 2014. - 511 c.

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3NOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPaAMMHOE 00ECTICUCHHE:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure.;


https://moodle.tsu.ru/course/view.php?id=22102

0) MHPOPMAITMOHHBIC CIIPABOYHBIE CUCTEMBI:

— Data Mining for Service electronic. Berlin, Heidelberg, Imprint: Springer, Springer
eBooks VIII, 291 p. 2014 (edited by Katsutoshi Yada) [Onekrponnsiii pecypc]. — Pexum
nocryma: http://dx.doi.org/10.1007/978-3-642-45252-9

— Data Mining for Geoinformatics electronic resource : Methods and Applications /
/edited by Guido Cervone, Jessica Lin, Nigel Waters. New York, NY : : Springer New York : :
Imprint:  Springer, , 2014, 166 p. [Daekrponusli pecypc]. — Pexum pocryma:
http://dx.doi.org/10.1007/978-1-4614-7669-6

B) ipodeCcCUOHATbHBIC 0a3bl MAHHBIX (NPU HATUYUL):

— YuuBepcuterckas napopmannonnas cucrema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBenoMcTBeHHass MH(popManMoHHO-cTatuctudeckas cuctema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepuajbHO-TeXHHYECKOe o0ecreyeHue

Jis  MarepuagbHO-TEXHUUYECKOro oOecreueHHsl JUCHMIUIMHBI TpeOyeTcs Hajludue
KOMHBIOTepHOfI TCXHUKH C YCTAHOBJICHHBIM COOTBCTCTBYIOIIHWM IIPOrpaMMHBIM obOeclieueHneM 1
Jpyroro o060py10BaHMsl, NOAEP>KUBAIOLIETO TPOBEACHUE MIPE3EHTALUMN, IOCTPOEHUE TPOEKTHON
JOKYMCHTAIlMU, BBIXOA B CCTh I/IHTepHeT.

15. Undopmauus o paspadorunkax

3amaTuH Asexkcanap BragumupoBuu, I-p TeXH. HayK, npodeccop, 3aBeayromuil kadeapoi
TeopeTndeckux ocHoB nHpopmaruku TI'Y, mupexrop MIIMKH.


https://uisrussia.msu.ru/

