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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Ienbro 0CBOEHMSI JUCIUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLIUH:

— OIIK-2 — Cnoco0eH Mcnoabp30BaTh U alallTUPOBAThH CYIIECTBYIOLINE MAaTEMATUYECKHUE
METO/bI U CUCTEMbI IPOrPaMMUPOBAHMS Ul pa3pabOTKU U pealu3alyy alrOPUTMOB pelIeHHUs
NPUKJIAJIHBIX 33/1a4;

— OIIK-4 — CriocobeH MoHMMAaTh MPUHLMIIBI PabOThl COBPEMEHHBIX MH(GOPMALMOHHBIX
TEXHOJIOTUH 1 UCTIOJIb30BaTh UX JUIS PEIICHHS 33]a4 IPOo(eCcCHOHANTBHOM NesTETbHOCTH;

—IIK-1 — CnocobeH OCyIIeCTBIIATh HAy4YHO-MCCIEIOBATEIBbCKME U OIBITHO-
KOHCTPYKTOPCKHE pa3pabOTKH Kak MO OTACIbHBIM pa3jieiaM TeMbl, TaK M MpPU HCCIEeIOBAHUU
CaMOCTOSITEJIbHBIX TEM;

—IIK-2 — CnocoOeH aHanM3upoBaTh M OIICHUBATH PUCKH, pa3padaThiBaTh OTACIbHBIC
(GyHKLMOHATIbHbIC HAIIPABIICHUS YIIPABICHUS PUCKAMH.

PesynpraTramMu OCBOCHUS TUCHMILIMHBI SBJISIOTCS CIEAYIOMINE MHINKATOPBI TOCTUKECHUS
KOMIIETECHIINH:

NOIIK-2.1. O6nagaer HaBbIKAMH 00bEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS IS
pelLeHHs] MPUKIIAAHBIX 331a4 B IPO(ECCHOHAIBHON JAESTEIbHOCTH.

NOIIK-2.2. IIposiBnsieT HaBBIKH HCIOIb30BAHUSI OCHOBHBIX S3BIKOB IPOTPAMMHPOBAHUS,
OCHOBHBIX METOJIOB pPa3pabOTKU MporpammM, CTaHIApTOB O(GOpPMIIEHUS MPOTrpaMMHON
JOKYMEHTAIUH.

NOIIK-2.3. JleMOHCTpUpYEeT yMEHHE OTOOpa CpeAM CYLIECTBYIOIIMX MaTEeMaTHYECKUX
METO/I0B, HaN0O0JIee TOIXOIAIINX JIJIsl pEIIeHHs] KOHKPETHOM MPUKJIIATHON 3aa4u.

NOIIK-2.4. JleMOHCTpUpYET yMEHHUE aJalTHUPOBaTh CYIIECTBYIOIIME MaTeMaTHYeCKue
METO/BI IS peLICHUSI KOHKPETHOM ITPUKJIAIHON 3a/1a4H.

HOIIK-4.1. O6magaer HEOOXOAUMBIMU 3HAHMSAMH B 00JIacTH  MH(OPMAITMOHHBIX
TEXHOJIOTHH, B TOM YHCIJIe IOHUMAET IPUHIHUITBI UX paOOTHI.

NOIIK-4.2. IlpumensieT  3HaHUS, TMOJY4YeHHblE B  oOiacté  WHGOPMAIMOHHBIX
TEXHOJIOTUH, TPU PELICHNH 33134 MPO(heCcCHOHATEHON IS TeTbHOCTH.

NIIK-1.1. OcymecTtBiser mpoBeAeHUE paboT Mo o00paboTke M aHajIu3y Hay4yHO-
TEXHUUYECKON MHPOpPMAIMK U PE3YIbTATOB UCCIIEI0BAaHUM.

NIIK-2.2. CoOupaer u oOpabaTbiBaeT aHAIUTHYECKYI0 HHGPOpPMALMIO JUIS aHAIU3a U
OILIEHKH PUCKOB.

2. 3aga4u 0CBOECHMS TUCIUNIHHBI

— M3y4nTh OCHOBHBIC MOJICIIA U METO/BI Pa3pabO0TKH JTaHHBIX;

— Hayuutbcsi NpUMEHATHh YyKa3aHHbIE MOJEIM U METOJbI, a TaKXe MpPOrpaMMHBIE

CpelICTBa, B KOTOPHIX OHU PEATM30BaHbI,

— IIprobpecTr ONBIT aHaM3a pealbHbIX JAHHBIX C TOMOIIBIO 3YUYEHHBIX METOOB.

3. MecTo IUCHHMILINHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl.

JlucuumniauHa OTHOCUTCS K 00s3aTenbHOM dYacTh 00pa3oBaTelbHONW MPOTPaMMBbI.
JucuuniarmHa BXOJUT B MOZYJb «MaTeMaThka.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

Bocemotii cemectp, 3a4er.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCHMILIMHBI

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOyloTCcs pe3ysibTaThl OO0y4YeHHs IO
CJIEAYIOIIMM AUCUUIUIMHAM: «HTeIeKkTyaabHble HH()OPMAIIMOHHBIE CUCTEMBI.



6. SI3bIK peaju3anuu

Pycckuid.

7. O0beM TUCHUILIHHBI

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-nekiuu: 16 u.
-1aboparopHsie: 16 4.
B TOM YHCJIC TPAKTHUYECKAast MOATOTOBKA: 16 4.
O6beM caMOoCTOATENIbHON pabOThI CTY/IEHTA OIpeAesicH Y4eOHbBIM IJIAHOM.

8. Couepmaﬂne AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE€ 110 TEMaM

Tema 1. OcHoBHBIE IP0O0JIEMbI IOCTPOEHUS CHCTEM

Kparkoe conepaHue TeMbl. AKTyaJbHOCTb, 0a30Basi TEPMUHOJOTMS M TEHICHLUHU
pa3Butusa. OCHOBHBIE 3aJ]aud, ATambl U KilaccU(PHUKAIUs METOJOB aHaIu3a OOJBLINX JTAHHBIX.
[IpenBaputensHass  oOpaboTka  nmaHHbIX. Kiaccudukanms.  Perpeccums.  Accounmanus,
MOCJIEIOBAaTEIbHAS ACCOLMALMS, AHOMAJIMM M BHU3yaln3auus. BbICOKONPOU3BOAUTEIbHAS
00paboTka 6onpIuX MaHHBIX. [IporpaMMHBIe Cpebl Uik MHTEIUIEKTYaJIbHOTO aHATM3a OOJIBIINX
JTAHHBIX.

Tema 2. [IpeaBapuresibHas 00padoTka nanubix. Knnaccndukanus

Kpatkoe cogepxanuie TeMbl. OCHOBHBIE METO/IbI U MIpEIBApUTENIbHAA 00pabOTKa JaHHBIX.
Ontumuzanus MPU3HAKOBOTO IMPOCTPAHCTBA O3 TpaHcPopMaluu MPOCTPAHCTBA IMPU3HAKOB.
KonTtponupyemass Henmapamerpuueckas HedpocereBas kiaccudukanus. Krmaccudukamus mno
METO/Y MalIuHbI OIIOPHBIX BEKTOPOB. /lepeBbs penieHui.

Tema 3. Perpeccusi. Accoumanms, Mmocje0BaTe/JIbHAs acCONUALMS, AHOMAJIUH U
BU3YyaJIH3alUsA

Kpartkoe conepxanue temsl. [lonsrue perpeccun. OCHOBHBIE 3Tanbl PErpecCUOHHOTO
aHannza. OnucaHue ajropuTMa accouuanuu. AJITOpUTMBI ceMeicTBa «ANpPHOPU». AITOpUTM
GSP. O6napy>xeHue aHOMaJ Nl 1 METO/Ibl BU3yalu3alllu.

Tema 4. BoicokonpouspoauTteabHas 00padoTka 00/1b KX JAHHBIX

Kpatkoe conepxanue Ttembl. lIpuHIMIBI OpraHu3anyy  BBICOKOIPOU3BOIUTENBHBIX
BblunciaeHuii. SMP-cuctembl. Mogenun mnapamnensHbix  Beluucienuin MPMD, SPMD.
[TporpamMMHBI€ Cpebl 1151 MHTEIIEKTYAIbHOTO aHAIN3a OOJIbIINX JaHHBIX.

9. Tekyumii KOHTPOJIb MO TUCHUTLTHHE

Texymuil KOHTPOJIb MO TUCLUUIUIMHE MPOBOJUTCS HA OCHOBE KOHTPOJISA MOCEIAEMOCTH,
COCTaBJICHUS U 3aIIMTHI pedepaToB, pabOTHI Ha/l IPYIIOBBIM IPOEKTOM U (pUKCUpyeTcs B popme
KOHTPOJIbHOM TOYKM HE MEHEE OJJTHOI'O pa3a B CEMECTP.

TunoBble 3a1aHus U1 TPOBEJICHUS TEKYILET0 KOHTPOJISI YCIIEBAEMOCTH MO AUCIUILINHE!

Pedepar (Ha cormacoBannyto Temy). K pedepary HeoOXxoquMo clienaTh Npe3eHTaLuIO.

[Ipumeps! TeM:

CoBpeMeHHbIE HEHpOHHbIE ceTH B 00paboTKe JAaHHBIX (M300pakeHui, BHUEO,
TE€XHOJOTMYECKUX CUTHAIOB, MY3bIKH U T.I1.);

CoBpeMeHHbIE aITOPUTMBI KJIacCU(pHUKAIMU (M300pakeHUH, TEKCTOB U T.I1.);

WNuTennexryanpHas o0paboTka JaHHBIX B ... (IPOMBIIIJIEHHOCTH, MEIUIIMHE, OU3HEce,
WHAYCTPUHU Pa3BJIEUEHUN, 1ocyra U 1p.);

W3Bneuyenne 3HaHUI U3 TEKCTOB;

JleTeKTupoBaHUE AaHOMAJINI;

Pa3sHoBHIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEH;

WHTennekTyanbHble alTOPUTMBI B paHHEH TUarHOCTHKE 3a00JIeBaHMIA;

WHuTennextyanbHble aJTOPUTMbI B IEPCOHATM3UPOBAHHON MEIULIMHE;

WHTennekTyanbHble alTOPUTMBI B pOOOTOTEXHUKE, TPAHCIOPTHBIX CHCTEMax U T.I1.;



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

[Ipoexkt (Ha corjmacoBaHHyl0 TeMy). Peanu3oBarb HEOONBIIOW MPOCKT IO
MHTEJUIEKTYyaJIbHOH 00paboTKe MaHHBIX C MCHOJb30BaHHEM cpeabl RapidMiner win oxHoro us
A3BIKOB MporpammupoBanusi (Hanpumep, Python, R), ¢ BO3MOXHBIM HCIIOJIB30BaHHEM
0011e10CTYHBIX 0a3 JAHHBIX (WM JAHHBIX U3 UHBIX HCTOYHUKOB).

Dransl pean3aluy MpoeKTa:

[Touck n moAroToBKa HabOpa JaHHBIX;

Pa3paboTka TeXHHMUECKOTO 3aJaHMUs;

[MunoTHas peanuszanus OJHOW MOJENH, BHIOOP METPUKU U OLEHKA TOUYHOCTH ((ukcarus
MOJIyYEHHOM TOYHOCTH Ha 3TOM 3Tarle);

Peanuzanusi Bcex MyHKTOB TEXHUYECKOTO 3aJlaHMsI, HACTPOHKa MapamMeTpoB MOJETCH,
OIICHKa TOYHOCTH (TOYHOCTb, MOJYYEHHAss Ha 3TOM JTale JoJDKHA OBITh OOJbIIe 4YeM Ha
MPEAbIIYILEM):

[ToaroroBka otyera (C OmMMCaHUEM MPEIMETHOM 00JIACTH, BBHIOPAHHBIX AITOPUTMOB U
napaMeTpoB MOJIeNel ), TPEe3eHTAH, TyOINYHAs 3alUTa IPOCKTa;

Kaxnapiii cTyaeHT peanu3yer WHIAWBUAYAJIbHBIM WM TPYIIOBOM TMPOEKT Kak
[10CJIEI0BATENbHOCTD JIA0OPATOPHBIX PadoT:

JlaboparopHasi pabora Nel. MunuBuayanbHOE 3aJaHUE MO TeMe «AHAIu3 MpeaIMEeTHOU
oOmactu, (opMyIHpOBKA LIeNeH U 3a7ay uccieoBanus. V3BnedueHne u nepBUYHOE COXpaHEHUE
JTAHHBIX.

enp paboThl — HAYYUTH CTYJEHTOB pelIaTh 3aJauyd aHaIW3a MPEIMETHON 00yacTh, ee
aJanTalyyd JUis METOJOB aHaiu3a JaHHBIX C Y4YeTOM MPUHIUIHAIBHBIX OCOOEHHOCTEH
PEeIMETHOM 00JIaCTH.

JlaboparopHasi pabora Ne2. MumuBuayanpHoe 3amanue mo Teme «llpenBapurenphas
00paboTKa JAHHBIX: OYHCTKA, HHTETPAIH, TIPEOOPa3OBAHHE.

Lenp paboThl — HaydyuTh CTYASHTOB pelIaTh 3a/Jaddl MpeaBapUTEIbHOW 00paboTKH
JAHHBIX, TPEATNOJIATAIONIeH TPYAOEMKYI0 IMPOLEAYPY OYHCTKU (MCKIIOYCHHE MPOTHBOPEUHIA,
CIIy4ailHBIX BBIOPOCOB U TOMEX, MPOMYCKOB), HHTerpauuu (O0ObeIWHEHHWE MJAaHHBIX U3
HECKOJIbKMX BO3MOXKHBIX HCTOYHMKOB B OJHOM XpaHWIHWINE), NpeoOpa3oBaHus (MOXET
BKJIIOUATh arperupoBaHUE W CXKaTHE MAHHBIX, IUCKPETH3AIUI0 aTpUOYTOB M COKpaIlEeHUE
pPa3MepHOCTH M T.IL.).

JIaGoparopHas paborta Ne3. MuauBuayanbHoe 3amaHue mo teme «ConepkaTenbHbIN
aHaJINM3 JJaHHBIX MeTogamu Data Miningy.

Ilenp pa®oOTBl — HAYYHUTh CTYACHTOB OOOCHOBAHHO TNPUMEHSTH 0a30BBIE METOMbI
MHTEJUIEKTYaJIbHOTO aHaJIM3a JaHHBIX, YIYUTHIBast OCOOCHHOCTH KaK TEOPETUIECKOTO MOCTPOCHUS
NPUMEHSIEMbIX METO/IOB, TaK U BBIOpaHHON MpeAMETHON 00JIacTH.

JlabopatopHas pabota Ned. MunuBuayanbHOe 3amaHue mo Teme «Busyanuzanus u
UHTEpIpeTalns NOJYyYeHHBIX Pe3yIbTaToOB.

Lens pa®OTBI — HAy4YUTh CTYISHTOB BBHIMONHATH BH3YAJIU3allMI0 W HWHTEPIPETALUS
HOJYYEHHBIX Pe3yJbTaTOB B BUJIE, IPUTOHOM JUIsl IPUHATHS YIIPaBIEHUYECKUX PEILICHHH.

HpI/IMepH TEM IJII CAMOCTOATCIIBHOTO U3YUYCHUS:

. HeiipoceTeBbie MeTOABI aHANIM3a JAHHBIX, CBEpPTOUHBIE ceTH (convolution neural
networks). rimyounHoe o0yuenue (deep learning).

. MeTopl HHTEIUIEKTyalIbHOTO aHanu3a Menua (social media data mining).

. MeTto1bI MalTUHHOTO 00yYeHHUS B 3a/1a4aX (PMHAHCOBOW aHAIUTUKH.

. MeToapl MalmMHHOTO OOYyUEHHsI B 3a]ja4aX paHHEH METUITMHCKOW THAarHOCTUKH.

. KoMmOuHMpoBaHMe MOeNel B aHATTN3€E JaHHBIX, OYCTHHT.

. Merton aHanm3a He3aBUCUMBIX KOMITOHEHT (independent component analysis).

® Mertoasl BU3YyaJIM3allUU JaHHBIX BBICOKOI PasMEPHOCTH.



10. Ilops/10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAluH

[TpomexxyTouHass arrecTanus npoBoautcss B (opme 3adera. PesynpraThl 3auera —
OLICHKH «3aYTCHOY, «HE 3aU4TCHOY MPOCTABJISIETCS 10 PE3yJIbTaTaM CAa4H NPAKTHYECKUX padoT.

«3a4TCHO» — CTYJCHT BBIIOJIHMI BCe JIaADOpAaTOpHBIE pabOThI, OTBETHJ HA BCE BOIPOCHI
110 J1abopaTopHOii padoTe U 3amUTHI pedepaT Ha TOJT0KHUTEIbHYIO OIICHKY;

«HE 32Y4TCHO» — CTYJIICHT HE CaJI KaKue-I1u0o 1adopaTopHbIe padOThI.

Bo Bpems 3auera CTyIEHT MOXKET TIOBBICUTH CBOIO OLICHKY, C/JaB 3aHOBO
COOTBETCTBYIOLIYIO JTA00PATOPHYIO PaboTy.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEKTPOHHBIA YYEOHBIH KypC MO JHUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22102

0) O1leHOYHBIC MaTepPHAIBl TEKYIIEro KOHTPOJIS W IMPOMEKYTOYHOW AaTTECTAlMH II0
JOUCILUILIAHE.

12. llepeuens y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— 3amaTtuH A.B. BBeneHue B HHTEIEKTyallbHBIN aHANNU3 JaHHBIX @ ydyeOHOe mocooue /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) JIOTOJIHHUTEIbHAS JINTEPATypa:

— 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, Jodao Bartolo Gomes.Gaber, Mohamed Medhat. Cham : : Springer
International Publishing : : Imprint: Springer, , 2014. 1X, 108 p. [OnekrponHsiii pecypc]. —
Pexxum noctyma: http://dx.doi.org/10.1007/978-3-319-02711-1.

— Mupkun b. I'. Beegenue B aHanu3 TaHHBIX | yYEOHUK U MPAKTUKYM IS OakajgaBpuaTa
U MarucTpatypbl : [AJi1 CTYIEHTOB BY30B, OOYyYalOUIUXCS IO HWHXEHEPHO-TEXHUYECKHM,
€CTECTBEHHO-HAYUYHBIM M YKOHOMHYECKUM HampaBiIeHUsIM U creruanbHocTsM| /b. T'. MupkuH ;
"Bricimias mkona 3koHOMUKHM" HallMoHanbHBIN HCCEeqoBaTENbCKUA YHUBEPCUTET. — MoCKBa :
FOpaiir , 2015. - 173 c.

— Kynanue A.Il. Meroasl M cpeacTBa KOMIUIEKCHOTO aHaiM3a JAHHBIX @ y4eOHOe
nocobue. — Mockga : @opywm [u 1p.] , 2014. — 511 c.

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTUH

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

0) npodeccruoHanbHbIe Oa3bl JAHHBIX:

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


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

—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. [Dnekrponsslii pecypc]. — Pexum pocryma:
http://dx.doi.org/10.1007/978-1-4614-7669-6

14. MaTtepua/jibHO-TEXHHYECKOe o0ecreyeHue

Aynuropun AJi IpOBEISHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun Uil IPOBEAEHUS UHIUBUYAIbHBIX U TPYNIIOBBIX KOHCYJIbTALUM, TEKYIIETO
KOHTPOJISI U IPOMEXYTOUYHOM aTTECTaLUH.

[Tomerienust Iss CaMOCTOSITENFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 HMH(GOPMAalMOHHO-00pa30BaTEIbHYO Cpely U K
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

Aymutopun A1 NMPOBEACHUS JIAOOPAaTOPHBIX 3aHATHH, OCHAICHHBIE KOMIIBIOTEPHOM
TEXHUKOW C YCTAHOBJIEHHBIM COOTBETCTBYIOLIUM IIPOTPaMMHBIM OOECIIEYEHHUEM M APYTUM
0o0opy0BaHUEM, MOJIECPKUBAIOLIUM IPOBEJACHUE INPE3EHTAlMH, IOCTPOEHUE IPOEKTHOU
JIOKYMEHTAIMH, BBIXOJ B ceTh MIHTEpHET.

15. Uudopmanusi o pazpadboTunkax

3amsaTuH AnekcaHap BrmamgumupoBuu, I-p TEXH. Hayk, Mpodeccop, 3aBeqyromui
Kadeapoil TEOpPeTUYECKUX OCHOB HMH(OPMAaTHUKU HMHCTUTYTa NPUKIAJHOM MaTeMaTHUKU MU
koMnbroTepHbIx Hayk HUTI'Y, nupexrop MIIMKH.



