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1. llesb U MUIaHUpYeMble Pe3yJbTAThI 0CBOCHHS THCIUTLIUHBI

[enpro 0ocBOGHUS AUCHUIUIHHEI SBIsIETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHITHI:

OIIK-10 Cnocoben pemate 3amadd B TMPOGECCHOHATBHON JEATCIEHOCTH Ha OCHOBE
UHPOPMALIMOHHON U OuOAMOrpaguuecKkoil KyabTypbl, HU(PPOBBIX TEXHOJOTHMH M CHCTEM
HCKYCCTBEHHOI'O MHTEJIJICKTA.

I[IK-3  CnocobeH  OCYHIECTBISATH  HAYYHO-UCCIECIOBATENLCKUE M OMNBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KakK IPU HCCIEA0BAHUN CaMOCTOSTENIbHBIX TEM, TaK U pa3paboTKu
10 TEMAaTUKE OpraHU3aL1H.

[IK-4 Cnocoben knaccuumupoBath U UIASHTU(DHUIMPOBATH 3aJa4d HCKYCCTBEHHOTO
MHTEJUICKTa, BHIOMpATh aJieKBaTHbIE METOJbl U MHCTPYMEHTAJbHBIC CPE/ICTBA PELICHUs 3a7ay
HCKYCCTBEHHOI'O MHTEJIJICKTA.

I1K-5 Cnoco0eH UCroib30BaTh CUCTEMbI HICKYCCTBEHHOTO MHTEJUIEKTA B PEIICHUH 3aa4
aHaJIM3a, IPOrHO3UPOBAHUS, INIAHUPOBAHUS, CHHTE3a U IPUHATHS PEILICHUH.

VYK-12 CriocobeH miaaHUpOBaTh U OPraHU30BBIBATH CBOIO JIEATENBHOCTh B ILIHM(PPOBOM
IIPOCTPAHCTBE C YYETOM TMPABOBBIX M OJTUYECKUX HOPM B3aUMOJICHCTBUS UEJIOBEKa U
HCKYCCTBEHHOT'O MHTEJIJIEKTa U TpeOOBaHUH HHPOPMALIMOHHOM O€30MaCHOCTH.

Pe3ynbpraramMu 0cBOEHUS TUCUUIUIMHBI SBJISIOTCS CIEIYIOIMIME UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIIUM:

NOIIK-10.1 BeiOupaer, npumeHsieT U aganTUPyeT METObl UCCIECIOBAHMS ISl PEIICHUS
3a7lay  MpO(eCcCHOHANBHON JEATETBbHOCTH C HCIOJIb30BAaHUEM CHUCTEM HCKYCCTBEHHOI'O
MHTEJJIEKTa

UIIK-3.1 OcymectBasier npoBeneHue paboT 1O 0O0pabOTKe M aHAIU3y Hay4yHO-
TEXHUYECKON MH(GOPMAITUU U Pe3yJIbTaTOB UCCIICTOBAHUIN

UIIK-4.1 KnaccupuuupyeT ¥ HUASHTUPHUIUPYET 3a7ayd CHCTEM HCKYCCTBEHHOIO
WHTEJUICKTa B 3aBUCUMOCTH OT OCOOEHHOCTEH MPOOJIEMHOM U MTPEAMETHOM 001acTe

UIIK-5.1 BeiOupaer MeTOABbl pelIeHUs 3agad C  HUCMOJb30BAaHUEM  CHUCTEM
HCKYCCTBEHHOI'O MHTEJIJIEKTa

NIIK-5.2 Pemaer 3a1a4u ¢ UCMOIb30BAHUEM CHUCTEM UCKYCCTBEHHOI'O MHTEJUICKTA

NYK-12.1 BriOupaeT COBpEeMCHHBIC TEXHOJOTHH M CHCTEMBI HCKYCCTBCHHOI'O
MHTEJUICKTA JUISl peIlieHHs 3a/1a4 B PO eCCHOHATIBLHOMN J1eATeIbHOCTH

2. 3agauyy ocBOeHHSA AUCHUILINHDI

— OcBouTh anmnapar MOJeNel U METOI0B MHTEJUIEKTYaJIbHOTO aHAIM3a JAHHBIX, BKIHOYAs
METObI PEIBAPUTEIBHON 00paOOTKH TaHHBIX PErPECCUOHHBIE MOJIENIN, HEHPOCETEBbIE MOJIENH,
JIepeBbs PELICHUH, METO/ OTIOPHBIX BEKTOPOB U JIp., a TAKXKe aHCaMOJIeBbIE TOJXO0IbI U METPUKU
MU3MEPEHMS Pa3IUYHbIX PACCTOSHUN U METPUKU OLICHKH TOYHOCTH MOJEIIEN.

— Hayunrtbcs npuMeHATh MOHATUNMHBIN anmnapar MOJAeIed U METOA0B UHTEILIEKTYaJIbHOT O
aHalu3a JAaHHBIX JUId pEINEHUs pa3IuYHbIX [PAKTHUYECKHX 3aJad MpodhecCHOHaIbHOU
JIESATEIIbHOCTH.

3. MecTo AMCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jucuunnuza otHocuTes K biioky 1 «/lucuuruinael (Mogynu)».

JlucturinHa OTHOCHTCST K 4YacTH 00Opa3oBaTeIbHOM MporpamMMmbl, (HOpMHpPYyEMOit
y4acTHUKaMU O0pa30BaTeNbHBIX OTHOLICHWH, TpeiaraeTcss OoOydJarmuMcs Ha BBIOOD.
JucuumimHa BXoauT B Moyiib Mojyiib « BBeieHre B UCKYCCTBEHHBIN MHTEIIIIEKT).

4. Cemectp(bl) ocBoeHHs U (popMa(bl) MPOMEKYTOYHOMN ATTECTAIUH MO AUCHHUILINHE

[Iartslii cemecTp, 3a4ET C OLIEHKOU



5. BxoaHble TpCﬁOBaHHﬂ AJIA OCBOCHUSA TUCHUIIJIMHBI

JUisl yCHeIHOro OCBOCHUS AUCLHUIUIMHBI TPEOYIOTCSI KOMIIETEHIIMH, CPOPMHUPOBAHHBIE B
XOJIE OCBOEHHsI 00pa30BaTENIbHBIX IPOrPaMM IPEAIIECTBYIOIIErO YPOBHS 00pa30BaHMUsL.

JUis  yCHEeIIHOrOo OCBOCHMS JMCLUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CIIEIYIOIIUM JUCHUILINHAM: «MeTo1bl CTaTUCTUYECKOIO aHAIN3a TAHHBIX).

6. SI3bIK peaau3anuu

Pycckuit

7. O0beM TUCHUILTHHBI

OO6mast TpyA0€MKOCTh TUCIMILIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nekuuu: 32 u.
-maboparopHsie: 16 4.
B TOM YHCJIE€ IPAaKTUYecKas NoAroToBka: 0 4.
O6beM caMOCTOSATENILHON pabOThI CTYIEHTA OIIpeieieH YIEOHbBIM IJIAHOM.

8. Conepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. Bsegenue. OcHoBHble nOHATUA. Tepmunosorus. OOmacTH U NPUMEPHI
MIPUMEHEHUSI.

Tewma 2. Dtanst Data Science. MammnaHOe 00yuenue, odmas mocranoBka 3agaun. CRISP-
DM. Perpeccusi, nepeoOy4eHue.

Tema 3. Tomosorum Helpocerei u 3amaun g HuX. HelipoceTreBas kimaccudukarms,
Deep Learning. CBepTOUHBIC HEHPOHHBIE CETH.

Tewma 4. Knacrepuzanus (k-means). Merpuku paccrossauii. Kputepun Tounoctu (Kappa,
ROC, RMSE), omu6xu I/II pona, runote3a A/B.

Tema 5. IlpenBaputenpHass oOpaboTka maHHBIX. OnNTUMU3ANKMS  TPU3HAKOBOTO
MPOCTPAHCTBA

Tema 6. Knaccubukamus (aepeBbsi pemieHuit). Krnaccudukamus (ctaTucTHdecKas,
OaiiecoBckuit moaxon). SVM (MeToj onopHbIX BekTopoB). Perymspuzamus (L1, L2).

Tema 7. AcconuaTuBHBIC aJITOPUTMBI (ACCOIMAITNS, TTOCIICIOBATEIbHAS ACCOIHAITHS).

Tema 8. BeicokonpousBoauTenbHas 00pa0OTKa MJAaHHBIX (MPUHUMIOB U MOJAEIH).
Kpurepuu a3¢dhextuBHOCTH.

Tema 9. MHOroypoBHEBOE MalIMHHOE 00y4YeHue. Busyanuszanus.

Tema 10. O6paboTka ecTecTBeHHOTO s3bIKa. [Iporpammusie cpeanl u cepuckl (Hadoop,
MapReduce, Spark, Yarn, Cassandra).

9. Tekymuii KOHTPOJIb MO TUCHUTLITHHE

Texymuii KOHTPOJIh N0 JUCHUIUIMHE MMPOBOJIUTCS HA OCHOBE KOHTPOJIS MOCEIIAEMOCTH,
MOJTOTOBKH ¥ 3aIUTHI pedepaToB, a TaKXKe MO pe3yabTaTaM BBIIOJHEHUsS Ja00paTOPHBIX
pabot u puxcupyercst B popmMe KOHTPOIHHOM TOUYKH HE MEHEE OJHOTO pa3a B CEMECTp.

OueHouHble MaTepuanbl TEKYIIEro KOHTPOJIA pa3MmelieHsl Ha caifte TI'Y B paszgene
«Mudopmarmst 06 o6pazoBaTenbsHOM porpamMme - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ}]OK MPOBE€ACHUSA U KPUTCPUHA OLCHUBAHUA l'lpOME)KyTO‘-lHOﬁ aTTeCTallumn

3adeT C OIEHKON B MSATOM CEMECTpe MPOBOAMTCS B CMeIIaHHOW ¢dopme (TMHUChMEHHO-
YCTHOM) 1Mo OueTaM. DK3aMEHALMOHHBINM OMJIET COCTOUT M3 TpexX dacTeil. [IponomKuTenbHOCTh
3a4eTa ¢ OleHKOoI 1 yac.



OneHouyHble MaTepuanbl sl TPOBEACHUS MMPOMEXYTOUHOM aTTECTallMd Pa3MEIlEHbl Ha
cafre TI'Y B pasgene «MHpopmauus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOANYECKOE O0ecTIeUeHne

a) DIIEKTPOHHBIN YYeOHBIA KypC IO TUCIUIUIMHE B AJICKTPOHHOM yHUBepcutere «LMS
IDO» https://Ims.tsu.ru/enrol/index.php?id=35022

0) OuieHOUHBIE MaTepHalibl TEKYLIEr0 KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMH I10
JUCLUILIUHE.

B) Merouueckre yKa3aHus 10 MPOBEICHHUIO JaOOpaTOPHBIX PadoT.

r) MeToauyeckue yKkazaHus 10 OPraHU3aIlMd CaMOCTOSATEILHON paboThI CTYIEHTOB.

12. Tlepevyenn yueOHOI JUTEPATYPHI U pecypcoB ceTu UHTepHeT

a) OCHOBHaAJ JIMTEpATypa:

— 3amsatuH A.B. HHremnekryanbHbIl aHanu3 AaHHBIX: yueb. mocobue. — Tomck:
W3narensckuii Jfom rocynapcrteennoro ynusepcurera, 2020. — 196 c.

— 3amsaTtuH A.B. BBenenue B HHTEIIEKTyalIbHbIM aHAJIM3 TaHHBIX : ydyeOHoe nmocodue /A.
B. 3amsarun. - Tomck : U3natensckuii Jlom Tomckoro rocyaapcTseHHoro ynusepcurera , 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) OTIOTHUTENBHAS JIUTEPATYpa.

— Principles of Data Mining electronic resource /by Max Bramer.Bramer, Max. London :
: Springer London :: Imprint: Springer, 2013, X1V, 440 p. [DnextpoHHbiii pecypc]. — Pexxum
nocrymna: 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. IX, 108 p. [DnextpoHHsiit pecypc]. —
Pexxum moctyna: http://dx.doi.org/10.1007/978-3-319-02711-1.

— Mupkun b. I'. BBenenue B aHanu3 JaHHBIX | Y4eOHHK M MPAKTUKYM Ui OakaiaBpuara
W MarucTpaTypel : [[UIsI CTYJIEHTOB BY30B, OOYYarONIUXCS 10 HWHXEHEPHO-TEXHUYECKHUM,
€CTECTBEHHO-HAyYHBIM M SKOHOMHUYECKUM HampaBieHUusM U cnenuaibHocTsM| /b. I'. Mupkun ;
"Beiciias mkosna 3KkoHOMUKHK" HallMOHaJIbHBIN HCCIIeI0BaTEILCKUN YHUBEPCUTET. — MOCKBaA :
IOpaiit , 2015. - 173 c.

— Kynanue A.Il. Metoasl U cpeacTBa KOMIUIEKCHOTO aHajdW3a JaHHBIX : ydeOHOe
nocobue. — Mocksa : @opym [u 1p.], 2014. — 511 c.

B) pecypchl cetu HTEpHET:

—  otkpeiThie  onHmadH-Kypchl  (IIlkoma  anamm3za  ganHbIX  (SHgekc)  —
https://yandexdataschool.ru/, Texuocdepa (oOpazoBatenbHbIi mpoekT Mail.Ru Group u
dakyaprera BMK MI'Vumenu M. B. Jlomonocosa) — https://sphere.mail.ru/pages/index/.)

— HpI/IMepBI HUCTOYHHUKOB JaHHBIX:

B https://www.kaggle.com/ (mopra MEPOBBIX cOpeBHOBaHUH KoMaH 1o DM)
B http://www.rdatamining.com/resources/data (basza JAHHBIX reorpaguueCKux

HaMMEHOBAHUH, MapIIPyTOB aBUa COOOIEHHH, MapKETUHTOBasi HH(OpMAIHA U T.11.);

B http://www.kdnuggets.com/2014/08/interesting-social-media-datasets.html+ (baza

JTAHHBIX COIMATIBHBIX U MEUa JaHHBIX);
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B http://monitoring-crm.ru/baza_dannyh goszakupok/ (6a3a &maHHBIX TOCYAapCTBEHHBIX
3aKyTOK);

W https://archive.ics.uci.edu/ml/datasets/Iris (6a3a maHHBIX TpadUUECKUX U300pAKEHHA);

W https://data.gov.ru/ (IToptai OTKPHITHIX JaHHBIX PD).

13. Ilepeyenb nHGOPMAITMOHHBIX TEXHOJIOTHii

a) TUIIEH3MOHHOE M CBOOOTHO PaCHpOCTpPaHsIEMOe MPOrpaMMHOE 00eCIIeUeHHE:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure;

0) npodeccruoHanbHbIC 0a3bl JAHHBIX:

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

14. MaTepunabHO-TeXHHYECKOe o0ecrieyeHue

Jnss  MarepuanbHO-TEXHUYECKOTO  00ecredeHus] JUCHUIUIMHBI — TpeOyeTcs  Haludne
KOMHLIOTCpHOﬁ TCXHUKHU C YCTAHOBJICHHBIM COOTBCTCTBYIOIIUM ITPOTrPaMMHBIM O6CCH€‘I€HI/IGM u
Jpyroro o00pyIOBaHHS, TIOICPKUBAIOIIETO MTPOBEACHUE MPE3ESHTALNH, TOCTPOCHUE MMPOSKTHOM
JOKYMCHTAllMU, BBIXOI B CCTh I/IHTCpHeT.

Aymatopun i TPOBEACHUS  3aHATHHA  JICKIMOHHOTO M CEMHWHApPCKOTO  THIIA
WHJUBUYQIbHBIX M TPYNIOBBIX KOHCYJIbTAlUM, TEKYIIEr0 KOHTPOJS M IPOMEKYTOUHOU
aTTECTAIlMU B CMEIIEHHOM dopmate («AKTpy»).

15. Undopmanus o paspaboTunkax

3amsaTuH Asnekcannp BragumupoBud, A-p T€XH. HayK, mpodeccop, 3aBeAyomui Kadeapoi
TeopeTndeckux ocHoB uHpopmaruku TI'Y, nupexrop MIIMKH.

Kapes CmsarocnaB BacunbeBuu, acCUCTEHT Kadeapbl TEOPETUYECKUX OCHOB MH(OPMATHUKH
HUIIMKH TI'Y
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