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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIECAYIOMINX KOMITETSHITUH:

— YK-1 — crnocoOHOCTh OCYIIECTBIATh KPUTUUECKUN aHAINU3 MPOOJIEMHBIX CUTyalllil Ha
OCHOBE CHCTEMHOTO IT0JIX0/a, BEIpaOaThIBaTh CTPATErHIO JCHCTBUH,

— OIIK-1 — crnocoOGHOCTh HAXOIUTh, POPMYJIUPOBATH U PEIIATh AKTyaJlIbHbIE POOJIEMBI
MIPUKJIATHOW MaTeMaTHKH, QyHIaMEHTATbHON HH)OPMATUKHN U WH(DOPMAIIMOHHBIX TEXHOJIOTHH.

Pe3ynpTaTramu ocBOEHUS IUCUUIUIMHBI SBISIOTCS CIEIYIONINE WHIAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HNOIIK-1.1 Avnamu3upyer mnpoOiieMbl B  00JacTH  MPUKIAJIHONW  MaTEMAaTHKH,
byHIaMeHTaIbHOW HHPOPMATUKN U MH()OPMAITMOHHBIX TEXHOJIOTHIA.

NYK-1.3 Tlpennaraet 1 00OCHOBBIBACT CTPATETHUIO JCUCTBUH C y4eTOM OTpaHUUYCHUH,
PHUCKOB U BO3MOKHBIX MOCJIEICTBUM. .

NYK-1.2 OcymectBiasger MOUCK, OTOOp H cHUCTeMaTH3anuilo HHPOpMaUM IS
oTpe/ieNICHUs] ATbTEPHATUBHBIX BAPUAHTOB CTPATETUYECKHUX PEIICHUH B MPOOJIEMHON CUTYaIIUH. .

NYK-1.1 BeisBasger mnpoOJeMHYIO CHUTyalldio, Ha OCHOBE CHCTEMHOTO IOAXO0Ja
OCYLIECTBIISIET €€ MHOTO()AaKTOPHBIN aHAJIU3 U AUATHOCTHUKY.

2. 3aga4yy oCBOCHHS JUCIHUILINHDI

— U3y4YUTh OCHOBHBIE MOJIETIM U METO/IbI pa3pabOTKU JaHHbIX;

— HAy4YNUTHCS IIPUMEHATH YKAa3aHHbIC MOJEIM M METOABI, a TaKKe IPOrpaMMHBIE

CPEICTBA, B KOTOPBIX OHU PEAIN30BaHbI;

— IPUOOPECTH OMBIT aHAIU3a PEATbHBIX JAHHBIX C IOMOIIBIO U3yYEHHBIX METO/I0B.

3. MecTo AMCUUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuiuinHa OTHOCUTCS K 00s3aTelIbHOM 4YacTH 00pa30BaTEeNIbHOW IMPOrpaMMBbl.
JucuumimHa BXoauT B Moayib O6menpodeccuoHanbHble JUCIUTUIAHBL.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHOMN aTTECTAIMH MO JUCHHUILINHE

IIepBe1it cemecTp, 3K3aMEH

5. Bxoanble Tpe0oBaHUs 1JIsl OCBOCHHUS IHCUUTIIMHbI

Jljis ycTienHoro OCBOGHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM IPEAIECTBYIOLIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peaau3anuu

Pycckuii

7. O0beM INCUMILIHHBI

OO61as TpyA0eMKOCTh IUCHUIUTHHBI cocTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-nekuuu: 16 4.
-nabopaTtopHsle: 16 4.
B TOM YHCJIE TTpaKTUYecKasi moaroroBka: 0 4.
O06beM caMOCTOSTENLHON pabOThI CTYICHTA ONpeAeNieH Y4eOHBIM IIIaHOM.



8. Conep:kaHue IMCHUILNIMHBI, CTPYKTYPUPOBaHHOE 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.
[IpensaputenvHas  oOpaboTka  naHHbIX. Knaccupukanums.  Perpeccus.  Accoumanus,
IOCJIEN0BATENNbHAS  aCCOLUALMs, AHOMAJIUU M BHU3yalu3alus. BbICOKONPOM3BOAMTENBHAS
0o0paboTka gaHHbIX. [IporpamMMHbIe cpeibl A/ MHTEUIEKTYaIbHOIO aHaIM3a JaHHBIX.

Tewma 2. [IpeaBaputenpHas oOpaboTka naHHbIX. Kimaccudukarus

Kparkoe conepkanue TeMbl. OCHOBHBIE METO/IbI U IIPEABapUTENbHast 00paboTKa JaHHBIX.
OnTumuszanus MNPU3HAKOBOTO MPOCTpaHCTBa 0e3 TpaHChopMaIlMu MPOCTPAHCTBA IMPHU3HAKOB.
Kontponupyemass HemapameTpuueckas HeiipocereBas kiaccupukanus. Krmaccudukanms mo
METOJly MaIIuHbI OMOPHBIX BEKTOpPOB. JlepeBbs pemenuii. Paznen 3. Perpeccus. Accormanus,
nocjeioBarelbHasl accouuanus, aHoMaInd U Busyanusauus. llonarue perpeccun. OCHOBHbIE
3Tanbl PErpecCUOHHOro aHanuia. OnucaHue alropuTMa accouuanuu. AJITOPUTMBI CeMENCTBa
«Anpuopu». Anroputm GSP. OGHapyskeHHe aHOMAJIUK 1 METO/Ibl BU3YJTU3AIIIH.

Tema 3. Perpeccus. Accoumanusi, MOCieI0OBaTeIbHAs acCOLMAIUs, AaHOMAaJUU W
BU3YyaJIN3aIUS

Kpatkoe conmepxanue tembl. llonstue perpeccuu. OCHOBHBIC 3Tallbl PErpPeCCHOHHOTO
aHanuza. OnucaHue alropuTMa accolualii. AJTOPUTMBI CeMEWCTBa «ANpUOpH». ANTOPUTM
GSP. ObnapyxeHre aHOMAITUK U METO/Ibl BU3YyaJIU3aIl1H.

Tema 4. Bricokonpoun3BoauTeapHas 00padoTKa JaHHBIX

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

9. Tekyuiuii KOHTPOJIb O AUCHUILINHE

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 pasa B CEMECTP.

Tunossle 3a1aHus U1l TPOBEIEHUS TEKYILErO KOHTPOJIS YCIIEBAEMOCTH 10 JUCLMILINHE:

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

IIpumepsl TeM:

CoBpeMeHHbIE HEWpPOHHbIE CeTH B 00paboTke JaHHBIX (M300pakeHUU, BHUIEO,
TEXHOJIOTHYECKUX CUTHAIOB, My3bIKH U T.I1.);

CoBpeMeHHbIE aNTrOpUTMbI KJIacCuPUKauu (U300paXxeHui, TEKCTOB U T.I1.);

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

N3BnedeHne 3HaHUN U3 TEKCTOB;

JleTekTpOBaHKE aHOMAJIU;

Pa3sHoBUIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEH;

WHTennexTyalibHble aITOPUTMbI B paHHEH THarHOCTUKE 3a00JIeBaHU;

WHTennexTyalbHbIe aIrOPUTMbI B IEPCOHATTM3UPOBAHHON MEIULINHE;

WHTennexTyalibHble alTOPUTMBI B pOOOTOTEXHUKE, TPAHCIIOPTHBIX CUCTEMAX M T.I1.;

WHTennekTyanbHble alrOPUTMBI B 0AHKOBCKOM JIeJie/CTpaxOBaHUM/ . . .}

[Ipoexkt (Ha corjmacoBaHHyl0 Temy). Peanm3oBarb HEOONBIIOW MPOEKT IO
MHTEJUIEKTyalIbHOH 00paboTKe MaHHBIX ¢ UCHOJb30BaHHWEM cpeabl RapidMiner win oxHoro us
A3BIKOB MporpammupoBanust (Hanpumep, Python, R), ¢ BO3MOXHBIM HCIIOJIB30BaHHEM
00I1e10CTYMHBIX 0a3 JaHHBIX (WM JAHHBIX U3 UHBIX HCTOUHUKOB).

Dransl peaqn3alinuy MpoeKTa:



[Touck u moaroToBka Habopa AaHHBIX;

Pa3paboTka TEXHUYECKOTO 3a/1aHMS;

[MunorHas peanu3zanust OHOM MOJeNd, BEIOOp METPUKH M OIEHKa TOYHOCTHU ((puKcanus
[I0JIy4E€HHOM TOYHOCTH Ha 3TOM JTaIle);

Peanu3anus Bcex NMyHKTOB TEXHUYECKOTO 3aJaHuUs, HACTpPOWKa IapaMeTpoB MOJENEH,
OLIEHKAa TOYHOCTU (TOYHOCTh, MOJYYEHHAss Ha 3TOM JTame JODKHA OBITh OOJNbIIE 4YeM Ha
MIPEABITYIIEM):

[TonroroBka ordera (C OmMMCaHHEM IMPEAMETHOM 007acTH, BHIOPAHHBIX AITOPUTMOB U
napaMeTpoB MojieNiet), pe3eHTal|H, TyOIuYHas 3aluTa MPOeKTa;

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

JlaboparopHast padora Nel. MHnuBHuayansHOE 33aJaHUE MO TeMe «AHAIU3 MPEIMETHOM
obnactu, popMyIHMpOBKa LIeTei U 3a7a4d uccieqoBanus. M3prneyeHue u nepBUYHOE COXpaHEHUE
JAHHBIX.

Lenbp paboThl — Hay4yUuTh CTYACHTOB pelIaTh 33/a4d aHalIM3a MpeIMETHOU olnacTu, ee
aJanTalMyd Ui METOJOB aHajgu3a JaHHBIX C YYeTOM MPUHIMIHAIBHBIX O0COOEHHOCTEH
peIMETHOM 00JIacTH.

JlaboparopHast pabora Ne2. MumuBuayanpHOe 3amanuwe mo Teme «lIpenBapurenbHas
00paboTKa JaHHBIX: OYMCTKA, HHTETpaIys, IPEOOPa30BaAHUEY.

Lenp paboThl — HAy4WTh CTYACHTOB pEIIaTh 3aJadyd IpeABapUTENbHOH 00paboTKU
JTAHHBIX, MPEANoJarawieil TPyA0eMKYIO MPOLEAypy OYHCTKH (MCKIIOUEHHE IPOTHUBOPEUHIA,
CIly4ailHbIX BBIODOCOB M TIIOMEX, IIPOIYCKOB), HHTErpauuu (OObEIMHEHUE JaHHBIX W3
HECKOJIbKUX BO3MOXKHBIX MCTOYHHMKOB B OJHOM XpaHHWIHUIIE), mpeoOpa3oBaHus (MOKET
BKJIIOUATh arperupoBaHUE U CXKATHE JAHHBIX, JIUCKPETH3ALUI0 aTpuOyTOB U COKpalleHUE
pPa3MEpPHOCTH U T.I1.).

JlabopatopHas pabora Ne3. UunuBuayanpHoe 3amaHue mo teme «CopeprkarenbHbIi
aHaJIM3 JaHHBIX MeTogamu Data Mining.

Lens paboThl — HAYy4YUTh CTYACHTOB OOOCHOBAHHO TPUMEHSTH 0a30BbIE METOJIbI
MHTEJJICKTYyalIbHOTO aHaN3a JaHHbBIX, YUUTHIBasi OCOOCHHOCTH KaK TEOPETHUECKOT0 IOCTPOCHUS
IPUMEHSIEMbIX METOJI0B, TaK U BHIOPAHHOM MPEeIMETHOM 00s1acTH.

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

Ilens pa®oOThl — HAyuyuTh CTYAEHTOB BBINOJHATH BHU3YAIM3ALUI0O W HHTEpHpeTalus
MOJTyYE€HHBIX PE3YJbTaTOB B BUJIE, IPUTOJHOM I IPUHSATHSI YIPABIEHYECKUX PEILICHUH.

HpI/IMepBI TEM JJId CaMOCTOATCIIBHOTO U3YUCHUS:

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

. Mertonbl HHTEIIEKTyalIbHOTO aHamu3a Meaua (social media data mining).

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

. Mertonbl MamMHHOrO 00yUYeHHsI B 33/jauaxX paHHEH MEJUIIMHCKON THarHOCTHKY.

. Komb6unupoBanue Mozeneit B aHau3e JaHHbIX, OYCTUHT.

. Meton ananu3a He3aBUCUMBIX KOMIOHEHT (independent component analysis).

. MeTo1bl BU3yann3aiu JaHHBIX BEICOKOW Pa3MEPHOCTH.

10. Mopsiok MpoBeaeHUsI U KPUTEPUH OIlEHUBAHUS NMPOMEKYTOYHOM aTTeCTAIUH

DKk3aMeH B MEPBOM CEMECTpe MPOBOJAUTCS B MHUCHMEHHOU ¢dopme mo Oumneram. bumer
COAEPKUT JIBA TEOPETUYECKUX Bompoca. [IponomkuTensHOCTh 3k3ameHa 1,5 Jaca.
[IpuMepHBIil TepeyeHb TEOPETUYECKUX BOITPOCOB:
1. OcHOBHBIE OHATHUS, TEPMUHOJIOTHS;
Data Mining / Data Science;
3. Big Data (ocHOBHBIE TOHSTHS U CBOICTBA);

no



4. Jlenykuus U MHAYKIMS,
5. HuTennektyanbHbIi aHAIU3 TaHHBIX B OM3HECE MPUMEPHI TIPUMEHEHHUS;
6. WuTemnekTyanbHBIN aHAIU3 TAHHBIX B PEHICHUHU CIOXKHBIX MPHUKIIAIHBIX 33/1a4;
7. VHTemeKTyanbHbIN aHAIU3 JaHHBIX B pAHHEHN TMAarHOCTUKE ONAaCHBIX 3a00JI€BaHUl;
8. HuTennektyanbHBIN aHAIU3 NaHHBIX B MHAYCTPHAILHON MPEAUKTUBHON aHATUTHKE,
9. OcHOBHBIC 32/1a4M U KJIACCU(PUKAIIUS METOJIOB aHAIIN3a JJaHHBIX;
10. IpuHnMnUanbHbIE OCHOBBI MAIIUHHOTO O0YYCHUS,
11. IlpenBaputenpHas 06paboTKa JaHHBIX;
12. OntuMu3anus NpU3HAKOBOTO MPOCTPAHCTBA,;
13. IlocTaHoBKa 3a7auu KIacCUPUKAIIH;
14. Kontponupyemas HerlapaMeTpuieckas Kiaccupukanus,
15. Kontposnupyemas HenapameTpuieckas HelipoceTeBast KilacCu(pUKaLus;
16. Knaccugukanus no MeToy MallliHbl OIOPHBIX BEKTOPOB;
17. JlepeBbs penieHui;
18. HexonTpoaupyemas kinaccudukamus (KiacTepusaus);
19. Perpeccus (moHsiTHE perpeccuu, OCHOBHBIE TAIlbl PETPECCUOHHOTO aHAIIN3a, METOIbI
BOCCTaHOBJIEHUS PETPECCHUH);
20. Accoumnanus;
21. IlocnenoBarenbHas accoluanys (aIropuTMsl ceMencTBa « Anpuopu», anroputm GSP);
22. MHOrOoypoBHEBOE MallIMHHOE 00y4deHue (OyTCTPANIUHT, O3TTUHT, CTEKUHT, OyCTHHT);
23. O0OHapyXeHHe aHOMAaIUH;
24. Buzyanuzanus B Data Mining;
25. OyHKIIMY aKTHBALIUH,
26. OCHOBHBIE THITBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH;
27. CBepTOYHbIC HEHPOHHBIE CETH;
28. Cpenbl 1 GpeliMBOPKH TITyOMHHOTO O0Y4EHUS;
29. OcHOBHBIC 3a/1a9M 00OPaOOTKH TEKCTA;
30. Dramnsl mpeaBapuTeNEHON 00pPadOTKH TEKCTA,
31. MeTtpuku KauecTBa Kiraccuukarmm,
32. T'unoresza A/B, Kanma-unnekc cornmacus, ROC-kpuBas;
33. MeTpuka KauecTBa MPOrHO3a BPEMEHHOTO Ps/Ia;
34. MeTpuKkH Ka4ecTBa KJIaCTepU3allnH,
35. [IpyHLIUIIBI BEICOKOTIPOU3BOAUTENBHBIX BHIYMCICHUH;
36. OcoOEHHOCTH MTOCTPOEHHSI BBIYUCIUTEIBHOTO KIIACTepa;
37. Cpenbl U MHCTPYMEHTBI BBICOKOIIPOM3BOIUTENLHBIX BHIUNCIICHUM;
38. Uuctpymentsr data mining.
PesynbraThl ~ 9K3aMe€Ha  ONPEAETSAIOTCS  OLEHKAMU  «OTIMYHO»,  «XOPOIIO»,
«YIOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.
JUis OLIEHKM 3TamoB OCBOEHUS KOMIIETEHLIMH HCIIONb3YyeTcsl OalibHO-peHTHHIOBas
crcTeMa OI[CHUBAHUSI:

o MaxkcuMaJILHBIN OnenuBaeMast
OneMeHThl yueOHO
0aJu1 ¢ Havasia KOMITETEHIIUS
JeATETbHOCTH
ceMecTtpa
Pedepar o Teme ¢ 20 YK-1, OIIK-1
Mpe3EHTaUEN
Peanu3anus npoekra 40 YK-1, OIK-1
Ornpoc Ha 3aHATUAX 10 VK-1, OTIK-1




OK3aMeH 30 VK-1, OIIK-1

Cymma 6amioB, HaOpaHHast CTYJJCHTOM B TEYEHUE CEMECTpa M Ha IK3aMEHe, IEPEBOIUTCS B
OIICHKY ITPOMEKYTOUHOM aTTeCTAllMH YCIIEBAEMOCTH CTYJICHTA IO MPUBEICHHON HUXKE IIIKaJe.

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

banbl Ha 1aTy KOHTPOJBHOW TOUKHU Ouenka

>90% oT MakcUMaJIbHON CYMMBI OaJlsIOB 5

Ot 70% 10 89% OT MakCUMaIbHON CyMMBbI OaJIJIOB

4
Ot 60% 110 69% OT MaKCUMaJIBLHON CYMMBI OQJIJTOB 3
2

< 60% OT MakCUMaJIbHOW CyMMBI OAJIIOB

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEeKTPOHHBIN 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 I10
JUCIIMIIIIMHE.

12. llepeuens y4eGHOIi TuTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— 3amatuH A.B. BBenenue B HHTEIUIEKTyalIbHBIN aHAIM3 IaHHBIX : ydyeOHoe mocobue /A.
B. 3amsarun. - Tomck : U3parensckuit Jlom Tomckoro 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 JTUTEPATYpa:

— Principles of Data Mining electronic resource /by Max Bramer.Bramer, Max. London :
: Springer London :: Imprint: Springer, 2013, XIV, 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. [DnekTpoHHsIi pecypc]. —
Pexxum noctyma: http://dx.doi.org/10.1007/978-3-319-02711-1.

— Mupkun b. I'. Beenenue B aHanu3 JaHHBIX | Y4eOHHUK U MIPAKTUKYM I OakaaBpuara
W MarucTpaTrypel : [[UIsI CTYJIEHTOB BY30B, OOYYarONIUXCS MO HWHXEHEPHO-TEXHUYECKUM,
C€CTCCTBCHHO-HAYUYHbIM WU 3KOHOMHWYCCKUM HAIIPABJICHUAM U CHCLII/IaJ'ILHOCTSIM] /B. T. MI/IpKI/IH )
"Beiciiast mikosna 3KOHOMHUKH" HalMOHAJIBHBIN HCCIIeI0BaTEILCKUN YHUBEpCUTET. — MOCKBA :
FOpaiir , 2015. — 173 c.

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


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

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) TUIICH3MOHHOE ¥ CBOOOTHO PacTIpOCTPaHsIEMOE MPOTrpaMMHOE O0ecTIieueHue:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure.;

0) uH(MOPMAITMOHHBIC CIIPABOYHBIC CHCTEMBI:

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

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

B) npodeCCHOHANIbHBIC 0a3bl TAHHBIX (NpU HATUYUL)'

— YHuBepcuterckas uHpopmanronnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexBenoMcTBeHHass WHGOpMaIMOHHO-cTaTucTHdeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

I[JI?I MaTCpHUAIIBHO-TCXHUYCCKOTI'O olecrieueHus JUCHUITIINHBI Tpe6y€TC$I HaJIM4YHUC
KOMITHFOTEPHON TEXHHKH C YCTAaHOBJICHHBIM COOTBETCTBYIOIIMM IPOTPAMMHBIM 00€CTICUCHHEM 1
JPyToro 000pyA0BaHMs, MOACPKUBAIOIIETO MTPOBEACHNE MPE3EHTAINN, TIOCTPOCHUE TIPOCKTHOM
JIOKYMEHTAIIUH, BBIXO B ceTh MIHTEpHET.

15. Uudopmanusi o pazpadboTunkax

3amstiH Anekcanap BraauMupoBud, I-p TeXH. HayK, mpodeccop, 3aBeayronmil kadeapoi
TeopeTuueckux ocHoB nHpopmatuku TI'Y, aupexrop UTIMKH.


https://uisrussia.msu.ru/

