MunucrepcTBo HayKH U BbICIIET0 0OpasoBaus Poccuiickoit Ddesepanuu
HALIMOHAJIbHBIM NCCIIEAOBATEJIbCKNN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

I/IHCTI/ITyT HpHKJIElI[HOfI MAaTCMAaTUKN U KOMIIBIOTCPHBIX HAYK

YTBEPX/IEHO:

HupekTop
A. B. 3amsatun

Pabouas nporpamMmMa JUCIUTUINHBI
BBeeHne B HHTE/UIEKTYaIbHBII aHAJIN3 TaHHBIX
10 HAIPABJICHUIO TIOJITOTOBKH
01.03.02 ITpuxkaaaHas MmaTeMaTuka 1 ”HPoOpMaTHKA

HanpasnenHocTs (po¢uiib) HOATOTOBKU:
Ipukaagnas MaTeMaTHKA U HHKeHEPUs] HM(POBBIX MPOEKTOB

dopma 00ydeHus
Ounas

Kpanuduxanms
bakaaasp

I'on npuema
2025

COI''TACOBAHO:
PykoBoaurens Ol

O 1. Jammep

[Ipencenarens YMK
C.II. Cymienko

Tomck — 2025



1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

OIIK-1 Cmocoben npuMmeHsATh (PyHIaMEHTaJIbHBIC 3HAHHS, IOJYYEHHBIE B 00JIACTH
MaTeMaTHYeCKUX W (WIM) €CTECTBEHHBIX HAyK, W HCIIOJIB30BaTh WX B NPOQEecCHOHATHHON
NEeSITETbHOCTH.

OIIK-4 Cnoco0GeH mNOHMMAaTh HPHUHIUIBI PabOTHl COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUH U UCMOJIb30BaTh UX JUJIs peIlieHHs 3a/1a4 IPOpEeCCHOHAIBHOMN 1A TEIbHOCTH.

I1K-2 Cnocoben cobupatb, oOpadaThiBaTh U aHATU3UPOBATH JAHHBIC VIS MPOBEACHUS
HAy4YHO-HMCCIIEJ0BATEIbCKUX pPabOT B 3aBUCUMOCTH OT MPOOJIEMHOM M NpeAMETHOW 006sacTH,
CO3/1aBaTh MaTEMAaTUYECKYIO MOJIEIIb UCCIIEyeMOT0 OObEKTa.

IIK-3 CnocobeH mnpoekTupoBaTb U pa3padaTbiBaTh MPOrpaMMHOE oOecrieyeHue
KOMITBIOTEPHBIX U MH(OPMAIIMOHHBIX CHUCTEM, a TakXe (OpPMaIM30BaTh U AITOPUTMU3HPOBATH
IIOCTaBJIEHHYIO 33/1ady B paMKax I[POEKTa B 3aBUCHUMOCTH OT NpPOOJEMHOM M NpeaMeTHOH
obnacTH.

PesynbraTamu OCBOCHHUS TUCLMILIIMHBI SBISIOTCS CIEAYIOLINE MHAMKATOPB! TOCTUKEHUS
KOMITETCHIINN:

NOIIK-1.4 JleMOHCTpuUpyeT TIOHMMAaHME U HABBIKM IPUMEHEHHUS Ha MPAKTUKE
MaTeMaTUYECKUX MOJIEIEH U KOMIIBIOTEPHBIX TEXHOJIOTUN ISl PELICHUs MPaKTUYECKUX 3a/ad,
BO3HHKAIOIIUX B IPO(PECCUOHATILHOMN 1EATEIbHOCTH

NOIIK-4.1 OGmagaer HEOOXOAMMBIMH 3HAHUSMH B 00JacTH WH(POPMALMOHHBIX
TEXHOJIOTU, B TOM YHCJI€ IOHUMAET IPUHIUIBI UX pabOThI

NOIIK-4.2 [Ipumensier 3HaHus, NOJy4YeHHbIE B 001aCTH HH(DPOPMALIMOHHBIX TEXHOJIOTUH,
IpU PELIeHUH 33124 PO(eCCUOHABHON AeSTeIbHOCTH

NOIIK-4.3 Hcnonb3yeT coBpeMeHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTHH HA BCEX dTarax
peleHus 3aa4 NpopecCuoHaIbHOMN e TeNbHOCTH

NOIIK-4.4 JleMOHCTpUpYET YMEHHE COCTaBIAThH Hay4dHble 0030pbl, pedepaTsl U
6ubnuorpaduu No TeMaTuKe Hay4YHbIX HCCIIeIOBaHUM.

NIIK-2.2 CrocobeH CTpOUTh MaTEeMaTHYECKYI0 MOJENbh HCCIEIyeMOT0 OOBEeKTa W/WIH
npoliecca B 3aBUCUMOCTHU OT MPOOJIeMHOM 1 npeAMeTHON 00J1acTH

UIIK-3.1 CnocobeH mNpeioxKuTh TEXHUYECKOE M aJTOPUTMUYECKOE PEIICHUE IS
pelIeHNs TOCTAaBICHHON 3a7jauyl B HCCIIeAyeMOl peAMETHON 001acTH

NIIK-3.2 OcymectBaser oQOopMIEHHE MPOrPaMMHOIO KOJa B COOTBETCTBHM C
YCTAHOBJICHHBIMH TpPeOOBaHUAMM, pa3zpabOTKy MpoLenyp MPOBEPKH pPabOTOCIIOCOOHOCTH H
U3MEPEHUS XapaKTEePUCTUK TPOrPaMMHOT0 00ecTieueHHs

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

- HSy‘II/ITB OCHOBHBIC MOACIN U METO/IbI p33pa60TKI/I JaHHBIX

- Hay‘{I/ITBCSI INPUMCHATh YKa3aHHBIC MOJCIM U MCETOJAbI, a TaKXC IMPOrpaMMHBIC
CpEacCTBa, B KOTOPBIX OHU PCATIM30BaHbI;

- HpI/IO6peCTI/I OIIBIT aHaJIn3a PCaJIbHbIX NAHHBIX C MOMOIIBIO N3YUCHHBIX MCTOOOB.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuumiauHa OTHOCHTCS K dYacTh o0O0pa3oBaTeNbHOW MPOrpaMMBbI, (OPMUPYEMO
yYaCTHUKaMH O0Opa30BaTENIbHBIX OTHOIICHHH, TIpeAsiaraeTcsi OOydJaronuMcs Ha BBIOOD.
JuciuninHa BXOJUT B MOAYJIh « BBeieHNEe B MCKYCCTBEHHBIN HHTEIUICKT).

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTeCTALMH MO AUCHHUIINHE

IIarslii cemecTp, 3a4€T C OLIEHKOU



5. BxoaHblie TpCﬁOBaHl/lﬂ AJIA OCBOCHHUA JUCHUIIJINHBI

JUisi  yCHEemHOTO OCBOCHMS JUCHUIUIMHBI TpPEOYIOTCS pe3ylbTaThl OOyYeHHUs I10
CIIeAYIOUMM AucuuIuinHam: «HTemiekTyanbHble MHQOPMAMOHHbIE CUCTEMBI.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexun:; 32 9.
-1aboparopHsie: 16 4.
B TOM YHCJIE MTpaKTUYecKasi noaroroska: 0 4.
O06beM caMOCTOSATENbHOM pabOThI CTYACHTA ONpeAeNiecH YUYECOHBIM IIIaHOM.

8. Conepmanne AUCHUIVIMHBI, CTPYKTYPHUPOBAHHOC IO TEMaM

Tema 1. OcHOBHBIE TPOOJIEMBI IIOCTPOCHHS CUCTEM

Kpatkoe comepxanue Tembl. AKTyalbHOCTb, 0a30Bas TEPMHUHOJOTHS U TEHACHIIUU
pazBuTus. OCHOBHBIE 3a7a4yd, OTanbl W KJIACCH(PUKAIMSA METOJOB aHajlu3a JIaHHBIX.
[IpenBaputensHass  oOpaborka  gaHHBIX. Kiaccudukanums.  Perpeccus.  Acconmarus,
nociefoBaTeIbHasl accoluanus, aHOMajluM ¢ BU3yanu3alus. BpICOKOMPOU3BOAUTENbHAS
0o0paboTka gaHHbIX. [IporpaMMHBIe CpeIbl 171 HHTEIUICKTYaIbHOTO aHAIN3a JTaHHBIX.

Tema 2. IlpenaBapurensHast 00padoTka nanubix. Kiaccuduxamnms

Kpartkoe conepxanue TeMbl. OCHOBHBIE METO/IbI U IIPEBapUTENbHAs 00paboTKa TaHHbIX.
Ontumuzanus TPU3HAKOBOTO TMPOCTPAHCTBA 03 TpaHCcPopMaluv TPOCTPAHCTBA IMPU3HAKOB.
Kontponupyemass HemapameTpuueckas HeipocereBas kiaccudukanusa. Kiaccuduxamms no
METO/y MallIMHbI ONTIOPHBIX BEKTOPOB. /[epeBbsl permieHui.

Tema 3. Perpeccus. Accoumanusi, TMOCieIOBaTeIbHAs acCOIMAIUs, aHOMAaJUUu W
BU3YaIH3aIsl

Kpatkoe conmepkanue tembl. llonstue perpeccuu. OCHOBHBIC 3Tallbl PErpPEeCCHOHHOTO
aHanuza. OnucaHue alIropuTMa accoluali. AJTOPUTMBI CeMeMcTBa «ATpUOPH». AJITOPUTM
GSP. ObHapyxeHre aHOMAJIUK U METO/Ibl BU3yaJIU3aIliH.

Tewma 4. Bricokomnpon3BoauTenbHas 00padoTKa JaHHBIX

Kpatkoe conepxkanue Ttembl. lIpuHLIMIBI OpraHu3anyy  BBICOKOIIPOU3BOJIUTENBHBIX
BbluMciieHni. SMP-cucrembl. Mopenn mnapamiensHbIx  Bbrumciienniin  MPMD, SPMD.
[TporpaMMHBIE cpenibl 111 MHTEIUIEKTYaJIbHOTO aHAIN3a IaHHBbIX.

9. Tekymuii KOHTPOJIb MO TUCHUTLITAHE

Texymuii KOHTPOJIb MO JAUCHUIUIMHE IPOBOJUTCS HA OCHOBE KOHTPOJIS MOCEIAEMOCTH,
COCTaBJIEHUS U 3aIIMTHI pedepaToB, pabOTHI Ha/l IPYIIIOBBIM IPOEKTOM U QUKCUpyeTcs B hopMme
KOHTPOJIbHOM TOYKU HE MEHEE OJTHOTO pa3a B CEMECTP.

TunoBele 3ananus 1) TPOBEACHUS TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH 10 AUCLMITIIUHE:

Pedepar (Ha cormacoBannyto temy). K pedepary HeoOX01MMO clienaTh Npe3eHTalHIO.

[Ipumeps! TeMm:

CoBpeMeHHbIE HEHpOHHBIE ceTH B 00paboTKe JAaHHBIX (M300paKeHUH, BHUIEO,
TEXHOJIOTUYECKUX CUTHAIOB, My3bIKH U T.I1.);

CoBpeMeHHBIE aNTOPUTMBI KJIaccuPUKauu (M300paxeHi, TEKCTOB U T.11.),

HNuTtennexryanpHas o0paboTKa MaHHBIX B ... (MPOMBINIJICHHOCTH, MEIUIIMHE, OU3HECE,
MHAYCTPUU pa3BIEUYEHUN, 10Cyra U 1p.);



W3BneueHne 3HaHUM U3 TEKCTOB;

JleTekTMpoBaHKNE aHOMAJIU;

Pa3sHoBUIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEH;

WHuTennexTyalbHbIe aNITOPUTMBI B paHHEH TUarHOCTUKE 3a00JIeBaHU;

WuTennextyalbHble aIrOPUTMBI B IEPCOHATTU3UPOBAHHON MEIULINHE;

WuTennexTyalibHbIe aNlTOPUTMBI B pOOOTOTEXHHUKE, TPAHCTIOPTHBIX CHUCTEMaX U T.IL.;

WuTennextyalbHble anrOpUTMbI B 0aHKOBCKOM JI€Jie/CTPaxOBaHUM/ ... ;

[Ipoekr (Ha cormacoBaHHyl0 TeMmy). Peanmn3oBarh HEOONBIIOW TPOCKT  TIO
WHTEJUICKTyJIbHOW 00paboTKe MaHHBIX C MCIOJb30BaHUEM cpeabl RapidMiner wim oxHOTrO M3
S3BIKOB  TIporpamMmupoBanust (Hampumep, Python, R), ¢ BO3MOXHBIM HCIIOJIE30BaHUEM
001IeTOCTYIHBIX 0a3 JaHHBIX (MJIM JAHHBIX U3 UHBIX UCTOYHUKOB).

Oransl pean3alny MpoeKTa:

[Touck u moaroToBka Habopa JaHHBIX;

Pa3paboTka TEeXHUYECKOTO 3a/1aHMs;

[MunorHas peanu3zaius OJHOM MOJeNd, BEIOOp METPUKH M OlleHKa TOYHOCTU ((uKcanus
[IO0JIy4E€HHOM TOYHOCTH Ha 3TOM JTarle);

Peanu3zamnusi Bcex MyHKTOB TEXHUYECKOIO 3aJaHUs, HACTPONKa MapaMeTpOB MOJENEH,
OLIEHKa TOYHOCTH (TOYHOCTh, MOJYYECHHAss Ha 3TOM JTame JOJDKHA OBITh OOJNbIIE YeM Ha
IpEebIIyIIeM):

[loaroroBka otuera (C OMMCAaHMEM MPEIMETHON 0O0JACTH, BHIOPAHHBIX AJITOPUTMOB U
napaMeTpoB MojieNielt), pe3eHTall|H, TyOIuYHas 3aluTa MPOeKTa;

Kaxnapi CTymeHT pealM3yeT WHAMBUAYAJIbHBIM WIM TPYNIIOBOM IIPOEKT Kak
MOCIIE0BATEIBHOCTD JIA0OPATOPHBIX paboT:

JlabopatopHas pabora Nel. MHauBHayanbHOE 3a/laHME MO TeMe «AHAIU3 MPEIMETHON
obnactu, popMyIHMpOBKa LIeTIei U 3a7a4d uccineqoBanus. M3BnedeHrne u nepBUYHOE COXpaHEHUE
JAHHBIX.

Ilenp paboTHl — HAy4YUTh CTYACHTOB pEIIaTh 33/JaYd aHAIHM3a MPEeIMETHOW o0nacTu, ee
ajanTanyy Ui METOJOB aHaliM3a JaHHBIX C YYETOM NPHUHIMIHAIBHBIX OCOOCHHOCTEH
npeaMeTHOM obnacTu.

JlabopatopHas pabora Ne2. MumuBumyanpHoe 3amanue 1no teme «llpeaBaputenbHas
00paboTKa JaHHBIX: OYMCTKA, HHTETPAIlHs, IPEOOPa30BaAHUEY.

[ens paboThl — HAyYWUTh CTYJAEHTOB pEIIaTh 3a7adyd TMPEIBAPUTEIHLHON 00pabOTKH
JMAHHBIX, MPEANoJarawieil TPyJA0eMKYIO MPOLEAYpPy OYHCTKH (MCKIIOUEHHE MPOTUBOPEUHIA,
CIIy4ailHBIX BBIODOCOB U TIIOME€X, IPOMYCKOB), HHTErpauuu (OObEIMHEHUE JaHHBIX W3
HECKOJIbKUX BO3MOXKHBIX MCTOYHHMKOB B OJHOM XpaHHIHUIIE), mpeoOpa3zoBaHus (MOKET
BKJIIOUATh arperupoBaHUE U CXKAaTHE JAHHBIX, JIUCKPETH3alMI0 aTpUOyTOB U COKpalleHHE
pPa3MEpHOCTH U T.IL.).

JlabopatopHas pabota Ne3. MumuBmayanpHoe 3amaHue mo Teme «CopepskaTenbHbIi
aHaJIM3 TaHHBIX MeTogamu Data Miningy.

lens pabGoTel — HAy4YWTh CTYACHTOB OOOCHOBAaHHO TPUMEHSTH 0a30BBIE METOJIbI
MHTEJJIEKTYyalIbHOTO aHaIN3a JaHHBIX, YUUTHIBasi OCOOCHHOCTH KaK TEOPETHUECKOTO MOCTPOSHUS
MPUMEHSIEMBIX METOJIOB, TaK M BHIOPAHHOM MPeIMETHOM 00s1acTH.

JlaboparopHast pabota Ned4. MumuBuiayanbHOe 3afaHue 1o Teme «Busyanuzanus u
WHTEPIPETAIHS TOTYICHHBIX PE3yJIbTaTOBY.

lenp paGoThl — HAYYUTHh CTYJAEHTOB BBINOJHATH BHU3yalM3alMI0 U WHTEPIIpETALUs
MOJIYYEHHBIX PE3YJIHTATOB B BUJIE, PUTOTHOM JJISI IPUHATHSI YIIPABICHYECKUX PEIICHUH.

HpI/IMepLI TEM JJI1 CaMOCTOATCIIBHOTO U3YUCHUA:

. HetipoceTeBbie MeTOABI aHATM3a JaHHBIX, CBEPTOUHBIE ceTH (convolution neural
networks). rmyounHoe o0y4enue (deep learning).
. MeTto1bl MHTEIIEKTYAIBHOTO aHamn3a Meaua (social media data mining).

. MeTopl MalTMHHOTO OOyYEHHS B 3a/1a4aX (PMHAHCOBOM aHAJTUTHUKH.



MeToapl MaIIMHHOTO OOYYEHHS B 33/1a4axX paHHEH MEIUIIMHCKON THarHOCTHKH.
KomOunupoBanue Mojieneil B aHajn3e JaHHBIX, OyCTHHT.

Merton aHanmM3a He3aBUCUMBIX KOMITOHEHT (independent component analysis).
Mertobl BU3yanu3auuy JaHHBIX BBICOKOW pa3MEpPHOCTH.

10. lopsaok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTalluu

3ayer ¢ OLEHKOW B IMATOM CEMECTpe MPOBOIUTCS B MUCHMEHHOW (hopme mo OuieTam.
bunet conepxut nBa Teoperndeckux Bonpoca. [IpogomknrensHoCcTh 3aueTa 1,5 gaca.
IIpuMepHbIii NepeyeHb TEOPeTHYECKUX BONPOCOB:

Noogok~owhE

3a00JIEBAHUN;
8.

AHAJINTHKE,
9.
10.
11.
12.
13.
14,
15.
16.
17.
18.
19.

OCHOBHBIE TIOHSITHS, TS PMUHOJIOTHSI,

Data Mining / Data Science;

Big Data (ocHOBHBIE ITOHATHS U CBOMCTBA);

Jlenyxuus ¥ MHAYKIINS,

WHTeuIeKTyabHbIN aHaIu3 IJAHHBIX B OM3HECE MPUMEPBI IPUMEHCHHUS;
WHTemeKkTyanpHbIi aHaIu3 TaHHBIX B PEIICHUHU CIOKHBIX MTPUKJIAIHBIX 33/1a4;
WHTeuiekTyanpHbI  aHaIW3 JIaHHBIX B paHHEH JIMAarHOCTUKE OIACHBIX

I/IHTGHHGKTyaHLHbIﬁ aHaJIu3 JaHHBIX B HHHYCTpHaHBHOﬁ IIp € TMKTUBHOM

OcHoBHbIE 33714 U KJIaccU(PHUKAIUSI METOJOB aHAIN3a IaHHBIX;
[TpuHIMIIHATFHBIE OCHOBBI MAITUHHOTO OOYYCHHS,;

[TpenBaputensHas o0paboTKa JaHHBIX;

OntuMu3anys MpU3HaAKOBOTO IPOCTPAHCTBA;

[ToctanoBka 3aaun Kiaccu(UKaIny;

KonTtponupyemas HenapameTpuueckas Kiaccuukanms;
KonTponupyemas Henapamerpudeckas HelpoceTeBasi KiacCHU(pUKaIus;
Knaccudukanus mo MeTomay MaiuHbl OMOPHBIX BEKTOPOB;

JepeBbs perienui;

Hexontponupyemas kiaccudukanus (Kiactepusarus);

Perpeccust (HOHSTHE perpeccry, OCHOBHBIE ATalbl PErPECCHOHHOIO aHaIu3a,

METO/Ibl BOCCTAHOBJIEHUS PETPECCUN);

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

Accoumanus;
[TocnenoBarenbpHast acconuanus (AITOPUTMBI CEMEHCTBA « ATIPHOPHY, ATOPHTM

MHoroypoBHeBoe MalIMHHOE 0O0yuyeHue (OyTCTpIMMUHT, O3ITHUHI, CTEKHHT,

OGHapy’keHre aHOMaJTHii;

Busyanuzauus B Data Mining;

OyHKINU aKTHBAIINY;

OCHOBHBIE THIIbI UCKYCCTBEHHBIX HEHPOHHBIX CETEH;
CBepTOUYHBIE HEUPOHHBIE CETH;

Cpensl 1 ppeliMBOPKU TTTyOMHHOTO 00y4eHUS;
OcHoBHBIE 3371241 00paOOTKHU TEKCTA;

Oransl NpeABapUTEIHLHON 00pabOTKH TEKCTa;

MeTpuku KauecTBa Kiaccu(UKauy;

['unote3a A/B, Kanmna-unnaekc cornacusi, ROC-kpuBas;
Mertprka KauecTBa MPOrHO3a BPEMEHHOTO PSIa;
MeTpuku KauecTBa KJIaCTepU3aIiH;

[TprHIUIBI BBICOKOIIPON3BOANUTENBHBIX BHIYACICHUH;
OCO00OEHHOCTH IOCTPOCHHUSI BEIYUCIUTENHFHOTO KIacTepa;
Cpenbl 1 FHCTPYMEHTBI BBICOKOIIPOU3BOIUTEIbHBIX BEIYUCICHHIH;
WNuctpymenTs! data mining.



Pe3yHBTaTH 3a4y€Tta C OHGHKOP'I OIMPCACIIAOTCA OLCHKAMU «OTJIIMYHO», «XOPOUIO»,
«YOOBJIETBOPHUTECIBHOY», KHCYAOBJICTBOPHUTCIBHO).

I[HSI OLCHKMU JTaIllOB OCBOCHHUA KOMIICTCHIIMU HCIIOJb3YCTCA 6aHHBHO-pefITHHFOBaﬁ
CHCTEMA OLICHUBAHU .

DneMeHTHl y4eOHOU MaxkcuManbHbIH 6ain ¢ OnenuBaemas
NeSITeIbHOCTH Hayaja ceMecTpa KOMITETEHITHS
Pedepar o teme ¢
dep N 20 OI1K-3
Mpe3eHTaluei
Peanuzanus npoekra 40 OIIK-3
Ornpoc Ha 3aHATUSIX 10 OIIK-3
3adeT ¢ OlleHKOH 30 OIIK-3

Cymma 6annoB, HaOpaHHas CTYACHTOM B TE€UEHHE CeMecTpa U Ha 3aueTe C OIICHKOM,
MIEPEBOAUTCS B OIEHKY ITPOMEKYTOUHOM aTTECTAIlMU YCIIEBAEMOCTH CTY/ICHTA IO MPUBEICHHON
HUKE IIKaJe.

[Tepecyet 0a/uIOB B OLIEHKH JJISI POMEKYTOYHON aTTECTAIIUU .

bajuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Ouenka

>90% oT MakCUMaJIbHON CYMMBI OaJlJIOB 5

Ot 70% no 89% OT MakCUMaIbHON CyMMBI OaJIJIOB

4
Ot 60% 10 69% 0T MaKCUMaJIbHON CyMMBI OaJJIOB 3
2

< 60% OoT MakcHMaJIbHOU CyMMBbI 0aJJIOB

11. YueOHO-MeTOOAUYECKOE O0eceueHne

a) DIIEKTPOHHBIN Y4eOHBIN KypC 1O AUCIHUILINHE B 3JICKTPOHHOM yHUBepcutete « DOy
0) OrieHOUHBIE MaTepHallbl TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOW aTTECTallMH I10
JTUCIUTIITNHE.

12. Ilepeuyens y4yeOHOI TuTEpaTyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— 3amsatuH A.B. BBeneHue B HHTEUIEKTYaIbHBIN aHAIN3 JaHHBIX | yueOHOe mocooue /A.
B. 3amsatun. - Tomck : U3patensckuit Jlom Tomckoro rocyaapctBeHHOTo yHuepcurera , 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) IOTIOTHHUTENBHAS JTUTEPATYPa.

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

— Mupkun b. I'. BBenenue B ananu3 1aHHBIX : Y4eOHUK U MPAKTUKYM Jis OakajaBpuara
U Marucrpatrypsl : [[UId CTYyJE€HTOB BY30B, OOYy4arolIUXCs [0 HHXEHEPHO-TEXHUYECKUM,
€CTECTBEHHO-HAYYHBbIM U 3KOHOMHUYECKHM HaIlpaBlIeHUsAM U crneuuanbHocTsaM| /b. I'. MupkuH ;
"Bricimas mkona s3koHOMUKH" HalnoHaabHBIN HCCleqoBaTEIbCKUNA YHUBEPCUTET. — MockBa :
Opaiit , 2015. - 173 c.

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

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3MOHHOE U CBOOOJIHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure;

0) npodeccruoHanbHbIe 6a3bl JAHHBIX:

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

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

Aynuropun g NPOBEICHUS 3aHATHI JIEKIMOHHOIO TUIA U 3aHATHUS Ul NPOBEICHUS
mabopaTOpHBIX  pabOT, OCHAIICHHBIE KOMIIBIOTEPHOW TEXHMKOM C  YCTAaHOBJIECHHBIM
COOTBETCTBYIOIIUM TPOTPaMMHBIM OOecledeHneM M 000pyA0BaHHEM, MOJIEP>KUBAIOLINM
IIPOBEICHUE MPE3EHTALUH, IOCTPOCHUE MPOEKTHON JOKYMEHTAMH, BBIXO/ B ceTh MIHTEpHET.

Aynuropun A NIpOBEACHUS] HHAUBUAYAIbHBIX U TPYNIOBBIX KOHCYJIBTAIMM, TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTaI|H.

ITomerieHust U1l caMOCTOSITENIbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmauus o paspadorunkax

3amatuH AJjekcaHnp BrmagumupoBuu, I-p TeXH. HaykK, Mpodeccop, 3aBeaAyOui
kadenpoit Teopernueckux ocHoB MH(popmaruku HU TT'Y, nupexTtop MHCTHTYyTa MpPUKIATHOU
MaTeMaTUKU U KOMIIbIOTepHbIX Hayk HU TT'Y.



