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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

— OIIK-2.Cnioco0eH MCHoap30BaTh U aJallTUPOBaTh CYLIECTBYIOIME MaTEeMaTHYECKHE
METOJIbl U CUCTEMBI MPOTPaMMHUPOBAHUS AJIs pa3pabOTKU U peau3aliy alrOPUTMOB PeIIeHUs
IIPUKJIAIHBIX 3a/1auy.

— OIIK-4. CriocobeH MOHMMATh TMPUHIMIBI PaOOThI COBPEMEHHBIX HH(MOPMAIIMOHHBIX
TEXHOJIOTUH U UCTIOJIb30BaTh UX JUISI PEIICHH 33124 POPeCCHOHATBHOM ESTETbHOCTH.

—IIK-3. Cnocoben (opMann3oBbIBaTh, COTNIACOBBIBATH U JOKYMEHTUPOBATH TPEOOBAHUS
K CHCTEeME M Tojcucteme, oOpabaThIBaTh 3alpoChl Ha M3MEHEHHE TPeOOBaHMN K CHUCTEME U
MOJICUCTEME, BBISIBIIATH U JOPMAIIM30BBIBATH PUCKH, aHAIU3UPOBATH MPOOJIEMHbIE CUTYAIUH.

Pe3ynbraramMu 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINH:

NOIIK-2.1. O6nanaeT HaBbIKAMU 0OBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS IS
pellIeHus MPUKIATHBIX 337a4 B IPO(ECCUOHATIBHOM e TEIbHOCTH.

NOIIK-2.2. [IposiBiissieT HaBBIKK HCIIOJIb30BAHUS OCHOBHBIX SI3BIKOB IIPOIPaMMUPOBAHUS,
OCHOBHBIX METOJIOB DPa3palOTKH MporpammM, CTaHAApTOB O(GOPMIIEHHUS MPOTrpaMMHOMN
JIOKYMEHTal1U.

NOIIK-2.3. JleMOHCTpHUpYET yMEHHE OTOOpa Cpeau CYLIECTBYIOIIMX MaTeMaTHYeCKHX
METO/I0B, HaN0O0JIee TIOIXOIAIINX JIJIsl pEIICHHs] KOHKPETHOM MPUKJIIATHON 3aa4u.

NOIIK-2.4. JleMoHCTpUpYET yYMEHHE aJalTUPOBaTh CYHIECTBYIOIIME MaTeMaTUYECKUE
METO/BI JUIsl pELICHUSI KOHKPETHOM ITPUKJIIAHON 3a/1a4H.

HNOIIK-4.1. OO6namaer HEOOXOOUMBIMU 3HAHMAMH B 001acTH HWH(POPMAIIMOHHBIX
TEXHOJIOTHil, B TOM YMCIJI€ TOHUMAET IPUHLIUIIBI UX PaOOTHI.

NOIIK-4.2. TIlpumenser 3HaHUsA, TMOJy4YeHHbIE B oO0nacTd UHGOPMAIMOHHBIX
TEXHOJIOTHH, TP pEeIIeHNH 334 IPO(PECCHOHAIBHOMN 1€ATEIbHOCTH.

NIIK-3.1. Peanu3oBbiBaeT mocTpocHUE (HOPMAIM30BAHHONH MaTeMaTHYECKOW MOJIEIH
CUCTEMBI (IIOJICHCTEMBI), BBEICHUE 1EJeBON (DYHKIIMHM CHUCTEMBI, IMOJCUCTEMbl U OTpaHHYCHHIA,
COOTBETCTBYIOIIUX TPEOOBAHUAM K cUCTEME (IIOJACUCTEME).

NIIK-3.2. Apantupyer (oOpMaan30BaHHYIO MAaT€MaTHYECKYIO MOJENb  CHUCTEMBI
(moacucTeMbl) K M3MEHEHUIO TpeOOBaHMN (OrpaHMYEHMI K IIeNeBOM (DyHKIMH) K cCUCTeMe
(moacucreme).

NIIK-3.3. BeisiBiger u ¢opManu30BbIBa€T B BHAEC MaTeMaTHMYECKOH MoAenu
BO3HUKAIOIIME TMpU (PYHKIMOHUPOBAHUU CHUCTEMBI (IIOJACUCTEMBI) PHCKHU; BBISBISET U
aHATM3UPYET MPOOIEMHBIE CUTYAIIHH.

2. 33}18‘11/1 OCBOCHUA NTUCHHUIIIMHBI

— M3y4nTh OCHOBHBIE MOJIEIM U METO/IbI Pa3pabOTKU J1aHHBIX;

— HayunTbcsi NpUMEHATH yKa3aHHBIE MOJEIM M METOJBI, a TaKXe IpPOrpaMMHBIE

CPEICTBA, B KOTOPBIX OHU PEAIU30BaHbI,

— IIprobpecTy onbIT aHalM3a peabHbIX JAHHBIX C TTOMOIIIbIO H3yYEHHBIX METO/I0B.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumiauHa OTHOCUTCS K 00s3aTeNbHOM dYacTh 00pa3oBaTeIbHOW MPOTrpaMMBbI.
JucuunimHa BXOIUT B MOAYIIb «MaTtemaTukay.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTAIIUM 110 AUCHHUIINHE

Bocemoli cemectp, 3a4€rT.

5. BXO}IHLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMSA JUCHUIIJIMHbI

Jlis  yCHemHoro OCBOEHHUS JAUCHUIUIMHBI TpeOYyIOTCS pe3ylbTaThl OO0y4YeHHS IO
CIeMYIOMUM quciurinHaM: « HTemekTyanpabie HHQOPMAITMOHHBIC CHCTEMBI».



6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO1m1ast TPYI0EMKOCTh JIUCIUILTUHBI COCTABISET 2 3.€., 72 yaca, U3 KOTOPBIX:
— nexun: 16 4.
— mabopatopHbie paboThl: 16 4.
B TOM YHCJIC TPAKTHUYECKAast MOATOTOBKA: 16 4.
O0BEM caMOCTOSTEIBHON paOOTHI CTYICHTA ONPEACIEH YUCOHBIM IIJIAHOM.

8. Couepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OcHOBHBIE TPOOJIEMBI IOCTPOCHHS CUCTEM

Kpatkoe conmepkaHue TeMbl. AKTyallbHOCTh, 0a30Bas TEPMUHOJIOTHS M TEHACHIIUU
pa3Butusa. OCHOBHbBIE 3aj]aud, 3Tanbl U KiIaccu(UKAIUs METOJOB aHajan3a OOJNbIIKUX JAHHBIX.
[IpenBaputensHass  oOpaborka  gaHHBIX. Knaccudukanusa.  Perpeccus.  Acconuarus,
nocieioBaTelbHasl accoluanus, aHOMalud U BU3yanusalus. BbpICOKOMPOU3BOIUTENbHAS
00paboTka OonbpIHX JaHHBIX. [I[porpaMMHbBIE CpeIbl ISl HHTEIUICKTYaTbHOTO aHaIN3a OOJIBIITHX
JAHHBIX.

Tema 2. [IpeaBapurenbHas 06padboTka nanubix. Knaccudukanus

Kpatkoe conepxanvie TeMbl. OCHOBHBIC METOJIBI U TIPEIBAPUTEIIbHAS 00pa00TKA JTaHHBIX.
OnTumuszanus MPU3HAKOBOTO MPOCTpaHCTBa 0e3 TpaHCPopMaIMu MPOCTPAHCTBA MPHU3HAKOB.
Kontponupyemass HenmapameTpuueckas HelpocereBas kiaccupukanusa. Kiaccudukanus mo
METO/Y MalIuHbI ONTIOPHBIX BEKTOPOB. JepeBbs penieHui.

Tema 3. Perpeccus. Accommanus, IoOcCIeAOBaTeNbHAsl accolUalus, aHOMAluUu U
BU3yaJIM3aIus

Kpartkoe conepxanue temsl. [lonsarue perpeccun. OCHOBHBIE 3Talbl PErpecCUOHHOTO
aHanm3a. OnMcaHue aJIropuTMa acCOUUAIMH. AJITOPUTMBI CEMENUCTBA «ANPUOPH». AJTOPUTM
GSP. O6nHapysxeHne aHOMaJIHI U METO/Ibl BU3yaTu3allnu.

Tema 4. Bricokonpon3BoauTenbHas 00padoTka OONbIIUX JaHHBIX

Kpatkoe conepxanune Tembl. I[IpuHUMIBI OpraHu3alyyd  BBICOKOIPOU3BOJAUTEIBHBIX
BblunciieHnii. SMP-cucrembl. Moaenun mnapamienbHbix  Bbluvciennit  MPMD, SPMD.
[IporpammHBbIe Cpebl 1711 MHTEUIEKTYaTbHOTO aHaInu3a OOJIBIINX JaHHBIX.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texkymuil KOHTPOJIb MO NUCHMILUIMHE IPOBOJUTCS HA OCHOBE KOHTPOJIS MOCEHIAEMOCTH,
COCTaBJICHUS U 3allIUTHI pedepaToB, pabOThI Ha/l IPYNIIOBBIM MPOEKTOM U (hUKcHpyercs B opme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

Tunossle 3anaHus U1l IPOBEIEHUS TEKYILLETO KOHTPOJIS YCIIEBAEMOCTH 10 AUCLMILIINHE:

Pedepar (na cornacoBannyro temy). K pedepary HeoOxonumo caenatb Npe3eHTaIHIo.

[Ipumepsl TeM:

CoBpeMeHHbIE HEWpPOHHbIE CeTH B 00paboTKe JaHHBIX (M300pakeHWi, BUIEO,
TE€XHOJIOTMYECKUX CUTHAJIOB, MY3BIKH U T.I1.);

CoBpeMeHHbIE aNTrOpUTMbI KJIaccu@uKanuu (U300paxeHuil, TEKCTOB U T.I1.);

WutennekryanbHast 00paboTka JaHHBIX B ... (MIPOMBIIUICHHOCTH, MEIUIMHE, OU3HEce,
UHAYCTPUHU pa3BJieueHu, 1ocyra u ap.);

N3Bnedennie 3HaHUN U3 TEKCTOB;

JleTekTupoBaHHE aHOMAJINH;

Pa3sHOBUIHOCTH CBEPTOYHBIX HEHPOHHBIX CETEM;



WHTennekTyanbHble aIrOpUTMBbI B paHHEH JUAarHOCTHKE 3a00JI€BaHMIA;
WuTennexTyanbHble aJITOPUTMbI B IEPCOHATU3UPOBAHHON MEIULIMHE;
WHTennekTyanbHble arOpUTMBI B pOOOTOTEXHUKE, TPAHCIOPTHBIX CHCTEMax U T.I1.;
WuTennexryaibHble arOpUTMbI B 0aHKOBCKOM JieJie/CTpaxoBaHUW/ . . .;

IIpoekr (Ha cormacoBaHHyl TeMmy). Peamn3oBarh HEOONBIIOW TMPOCKT  TO
WHTEJUICKTYyaJIbHOH 00paboTKe JaHHBIX C MCMOJb30BaHUEM cpeabl RapidMiner wim omHOrO M3
S3BIKOB TporpaMMupoBanust (Hampumep, Python, R), ¢ B0O3MOXHBIM HCIOIB30BaHUEM
001IeTOCTYNMHBIX 0a3 JaHHBIX (MM JAHHBIX U3 UHBIX UCTOYHUKOB).

Oransl peaqu3alnnuy IpoeKTa:

[Touck u moaroToBkKa Habopa JaHHBIX;

Pa3paboTka TEXHUYECKOTO 3a/1aHMS;

[MunorHas peanuzanus OHOM MOJeNd, BEIOOP METPUKH M OLEHKAa TOYHOCTHU ((puKcanus
IIOJIyYEHHOM TOYHOCTH Ha 3TOM 3TaIle);

Peanu3zanus BceX MyHKTOB TEXHUYECKOIO 3aJaHMs, HACTPOHKa MapaMeTpOB MOJEINEH,
OLIEHKa TOYHOCTU (TOYHOCTh, MOJYYEHHAs HA 3TOM JTame JO0DKHA OBITh OOJbIIE 4YeM Ha
MIPEABITYIIEM):

[loaroroBka otyera (C OMMCAaHUEM MPEIMETHOM 00JIACTH, BBIOPAHHBIX AJTOPUTMOB U
napaMeTpoB Mojienieil), mpe3eHTallH, TyOIMYHas 3alUTa MPOEKTa,;

Kaxnapi CTyneHT pealM3yeT MHAMBUAYAIbHBIM WIA TPYIIIOBOM IIPOEKT Kak
MOCIIE0BATEIHHOCTH JIA0OPATOPHBIX PadoT:

JlabopaTtopHas pabora Nel. MHauBHayalbHOE 3a/laHUE 0 TeMe «AHAIW3 MpPEeIMETHON
obnactu, popMyIupoBKa LieTiei U 3a7a4 uccieaoBanus. M3pneueHrne U nepBUYHOE COXpaHEHUE
JAHHBIX .

Lenb paboThl — HayuYUTh CTYACHTOB pEIIaTh 33/1a4dl aHAIM3a MPeIMETHOW o0iacTu, ee
ajanTauyMy JUid METOJOB aHaliMu3a JAaHHbIX C Y4YETOM MPUHUUIHAIBHBIX OCOOEHHOCTEN
peIMETHOM 00JIacTH.

JlaboparopHast pabora Ne2. MumuBuayanpHOe 3amanuwe mo Teme «lIpenBapurenbHas
00paboTKa JaHHBIX: OYUCTKA, HHTETpaIlHs, IPeoOpa3oBaHUEey.

Lenp paboThl — HAy4UTh CTYIEHTOB pEUIaTh 3aJadd NpeABApUTEIBHOH 00pabOTKU
JMAHHBIX, MPEANOoJaraloeil TPyI0eMKYI MPOLEAYypy OYHCTKH (MCKIIOUEHHUE MPOTUBOPEUHIA,
CIIy4ailHBIX BBIOPOCOB M TIIOME€X, HPONYCKOB), HHTErpauuu (OObEIMHEHUE JaHHBIX W3
HECKOJIbKUX BO3MOXKHBIX HCTOYHHMKOB B OJJHOM XpaHWIMIIE), NpeoOpa3oBaHus (MOXET
BKJIIOUATh arperupoBaHUE U CXKaTHE AAHHBIX, JUCKPETH3alUI0 aTpUOyTOB M COKpallleHue
pPa3MEpHOCTH U T.IL.).

JlabopatopHas pabotra Ne3. UunuBuayanbHoe 3amgaHue mo teme «CopeprkaTeabHbIi
aHaJIN3 TaHHBIX MeTogamu Data Miningy.

lens paboThl — HAY4YUTh CTYACHTOB OOOCHOBAHHO TPUMEHSTH 0a30BBIE METOJIbI
MHTEJUIEKTYaJIbHOIO aHaJIM3a JAaHHBIX, YUYUTHIBasi OCOOEHHOCTH KaK TEOPETHYECKOTO NOCTPOCHUS
PUMEHSIEMbIX METO/I0B, TaK M BHIOPAHHOM MPEeIMETHOM 00J1acTH.

JIaGoparopnast pabora Ne4. MuauBuayanbHOe 3ajaHue mo teme «Busyanuszauus u
MHTEPIIPETALNS [TOJIYYEHHBIX PE3YIbTaTOBY.

Iens pa®oThl — HAyuyuTh CTYJACHTOB BBINOJIHATH BU3YaNU3alUI0 W HUHTEpIpeTaLus
MOJIyYEHHBIX PE3Yy/IbTaTOB B BUJE, IPUTOJHOM Il IPUHSITHS YIPABICHUYECKUX PEIICHUI.

HpI/IMepLI TEM JJI1 CaMOCTOATCIIBHOTO U3YUYCHUS:

. HeiipocereBble MeTObI aHANIN3a JTAHHBIX, CBEPTOUHBIE ceTH (convolution neural
networks). rmyounHoe o0yuenue (deep learning).

. MeTto1ibl MHTEIIEKTYAILHOTO aHann3a Meaua (social media data mining).

. Mertoabl MammMHHOTO 00y4YeHHS B 3a7adaX (PMHAHCOBOW aHATUTHKH.

. MeTto1bI MaTUHHOTO OOYYEHHUS B 3a/1a4aX PaHHEeW MEAUIIMHCKONW JUArHOCTUKH.

. Komb6unupoBanue Mozeneit B aHau3e JaHHBIX, OyCTUHT.

. Merton aHanu3a He3aBUCUMBIX KoMITOHEHT (independent component analysis).



. Metonbl BU3yanu3aluy JaHHBIX BBICOKOW pa3MEpPHOCTH.

10. lMopsaok npoBeAeHUs] U KPUTEPUH OLICHUBAHUS MPOMEKYTOYHOHATTECTALUMN

[TpomexyTouHasi aTTecTalusi MPOBOJAMTCS B (opme 3auera. Pesymprarhl 3aueta —
OLICHKH «3aYTEHOY, «HE 3a4TEHOY» MPOCTABIISIETCS [0 PE3yJabTaTaM CIa4d MPAKTHYECKUX PAOOT.

«3a4TEHO» — CTYJICHT BBINOJHII BCE J1abOpaTopHbIe pabOThl, OTBETHJ Ha BCE BOIPOCHI
110 J1abopaTopHOU paboTe U 3alUTHI pedepar Ha MOT0KUTEIbHYIO OLICHKY;

«HE 3aYTEHO» — CTYJECHT HE CAaJl KaKhe-Tu00 J1abopaTopHbie pabOTHI.

Bo Bpemss 3adera CTyIeHT MOXET TOBBICHTh CBOK OIICHKY, CIaB 3aHOBO
COOTBETCTBYIOIIYIO J1a00OpaTOpHYIO paboTy.

11. YyeOHO-MeTOAM4YECKOE 00ecmeyeHne

a) DIEKTPOHHBI y4eOHBIH KypCc IO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22102

0) OnleHOUHBIE MaTepHaibl TEKYLIETO KOHTPOJISA W MPOMEKYTOUYHOW aTTECTAIlMH 10
JTUCIHMIIIINHE.

12. Ilepeuens yueOHOIi TuTEpaTypHI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTepaTypa:

— 3amsatuH A.B. BBenenne B MHTEUIEKTyalbHbIN aHAIH3 JaHHBIX : ydeOHOE mocooue /A.
B. 3amsrtun. - Tomck : U3narensckuii Jlom Tomckoro rocygapctBeHHOro yuusepcurera , 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) TOMOJHHUTENIbHAS JIUTEPATypa;

— Principles of Data Mining electronic resource /by Max Bramer.Bramer, Max. London :
: Springer London :: Imprint: Springer, 2013, X1V, 440 p. [Dnektponusiii 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. [DnekrpoHHsIi pecypc]. —
Pexxum noctyna: http://dx.doi.org/10.1007/978-3-319-02711-1.

— Mupkun b. I'. Beenenue B aHanmu3 JaHHBIX @ Y4eOHUK U MPAKTUKYM i OakanaBpuara
U MarucCTparypsl : [I[J'ISI CTYACHTOB BY30B, O6yanOIHI/IXC$I M0 HHXCHCPHO-TCXHUYCCKUM,
C€CTCCTBCHHO-HAYYHbIM WU 53KOHOMHWYCCKUM HAIIPpABJICHUAM U Cl'IeLII/IaJ'ILHOCT}IM] /b. T. MI/IpKI/IH .
"Bricmias mkona skoHOMUKH" HallmoHambHBIN HMCCIeA0BaTeNIbCKUN YHUBEpPCUTET. — MoOCKBa :
IOpait , 2015. - 173 c.

— Kynanues A.Il. Mertoasl M cpeacTBa KOMIUIEKCHOTO aHalM3a JAHHBIX @ ydeOHOe
nocobue. — Mocksa : @opym [u ap.], 2014. — 511 c.

13. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE ¥ CBOOOTHO PacpOCTpaHsIEMOe MPOrpaMMHOE O0ecTIieueHue:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure;

0) npodeccruoHanbHbIe Oa3bl JAHHBIX:


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

— Data Mining for Service electronic. Berlin, Heidelberg, Imprint: Springer, Springer
eBooks VIII, 291 p. 2014 (edited by Katsutoshi Yada) [Dnexrponnsiii 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. [Dnekrponusii pecypc]. — Pexum mocryma:
http://dx.doi.org/10.1007/978-1-4614-7669-6

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Jis  MarepuanbHO-TEXHUYECKOTO  00ecredeHus JUCHMIUIMHBI —TpeOyeTcs Hajludue
KOMIIBIOTEPHON TEXHUKH C YCTAHOBJICHHBIM COOTBETCTBYIOIIUM IIPOrPAMMHBIM 00€CTI€YeHUEM U
JIpyroro o00OpyAOBaHuUs, IOAJEPKUBAIOLIET0 IPOBEACHHUE NTPE3EHTALUM, [IOCTPOEHUE POEKTHON
JIOKYMEHTAIMH, BBIXOJ B ceTh IHTEpHET.

15. Undopmanus o paspadorunkax

3amsaTuH Anekcanap BiagumMupoBud, 1-p TeXH. HayK, mpodeccop, 3aBeAyomui Kadeapoi
TeopeTuueckux ocHoB nHpopmatuku TI'Y, nupexrop UTIMKH.



