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1. leab u muIaHMpyeMble pe3yJibTaThl OCBOEHHS TUCHHUILIHHBI

[{enpt0 OCBOCHUS JUCIUIUIMHBI SBISETCS (POPMUPOBAHUE CIETYIOUIMX KOMITETCHIUMN:

— VYK-1 — cnocoGHOCTh OCYIIECTBIISTh KPUTHUECKUN aHAJIN3 MPOOIEMHBIX CUTyalluil Ha
OCHOBE CICTEMHOT 0 ITOJIX0/1a, BEIpabaThIBaTh CTPATErvIo JEHCTBUIH;

— OIIK-1 — cnocoOHOCTh HAaXOAUTh, (POPMYIUPOBATh U pEIATh aAKTyaIbHbIE TPOOIEMbI
NPUKJIAAHOW MaTeMaTHKH, PyHIaMEHTaIbHON HHPOPMATUKHU U HH(POPMALTTOHHBIX TEXHOJIOT U .

PesynpraramMu OCBOEHUS TUCIUIUIMHBI SBJISIOTCS CIEAYIOIINE NHANKATOPBI JOCTUKEHUS
KOMIIETCHIH:

HNOIIK-1.1 Anamusupyer mpobGiaemMbl B 00JacTH TPUKIAJIHOW  MaTEMaTHKH,
byHIaMeHTalIbHOW HH(POPMATUKU U UHPOPMAILIMOHHBIX TEXHOJIOTUH.

NVYK-1.3 Ilpennaraer 1 00OCHOBBIBAET CTPATETUIO JEUCTBUN C YYETOM OTpaHUUYCHUH,
PHUCKOB U BO3MOXHBIX IIOCIIEICTBUH. .

NVYK-1.2 OcymecTBiser NOHUCK, OTOOp M CHCTeMaTH3alMi0 HH(opMamuu Juis
OTIpEIENICH NSl aTbTEPHATUBHBIX BAPUAHTOB CTPATErNYECKUX PEILIEHU I B TPOOJIEMHOM CUTYAIUN..

NVYK-1.1 BeisBisier npoOJIEeMHYIO CHTyalldi0, Ha OCHOBE CHCTEMHOTO TOJX0j]1a
OCYILECTBIISIET €€ MHOTO(aKTOPHBIN aHAIN3 U TUAaTrHOCTHKY.

2. 33)]3‘-[1/[ OCBOCHHUSA NUCHUIIIMHBI

— U3Y4YUTh OCHOBHBIE MOJIETIM U METO/Ibl Pa3pabOTKH JTaHHBIX;

— HAy4YUThCS IPUMEHATh YKa3aHHbIE MOJEIM M METOAbl, a TaKXKe IPOrpaMMHBIC

CpenCcTBa, B KOTOPBIX OHU PEaTN30BaHbl;

— IpUOOPECTH ONBIT aHAIN3a PeabHBIX JAHHBIX C TOMOILBIO W3YYE€HHBIX METOJIOB.

3. MecTo AUCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

JucuumirHa OTHOCUTCS K 00s3aTelnbHOM dYacTh 00pa3oBaTeNbHON MPOrpaMMBI.
JucuumnirHa BXoaAuT B MoAy b O0mmenpodeccuoHaabHble JUCIUILINHBI.

4. Cemectp(bl) ocBoeHus U popMa(bl) NPOMEKYTOYHON ATTECTANMHU O AUCHUILIMHE

ITepBrIii cemecTp, IK3aMeH

5. BxoaHble TpeOOBaHuUs /ISl OCBOCHHUSI AUCHMIIIHHBI

Jl1st ycrenHoro oCBOeHUs TUCHUIUIMHBI TPEOYIOTCSI KOMITIETEHLIMH, CPOPMHUPOBAHHbBIE B
XO0JIe OCBOEHUs1 00pa30BaTeIbHbIX IPOrPaMM IPEILIECTBYIOLIEIO YPOBHS 00pa30BaHMsL.

6. SI3bIK peaju3anuu

Pycckuit

7. O0beM IUCUHMILIMHBI

OOm1ast Tpy1I0EMKOCTh AUCITUTUIMHBI COCTaBJISET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexkuuu: 16 u.
-naboparopusie: 16 u.
B TOM YHCJIC MPAaKTHYECKas moAroToBka: 0 4.
OO0beM caMOoCTOSITEIbHOM PabOTHI CTYICHTA ONPEIeeH YUYECOHBIM TIITaHOM.



8. Conep:xaHue JMCUMILIUHBI, CTPYKTYPHPOBAHHOE 10 TeMaM

Tema 1. OcHoBHBIE TPOOIEMBI TOCTPOEHU S CUCTEM

Kpatkoe cozpepxanue TeMbl. AKTyaJlbHOCTb, 0a30Basi TEPMHUHOJIOTMS M TEHACHLIUU
pasButus. OCHOBHBIE 3aJau, OHTalbl M KJIAacCU(pUKAIUs METOAOB aHaliM3a JaHHBIX.
[IpenBaputensHas  oOpaboTka  maHHbIX. Knaccudukamus. Perpeccus.  Acconumanus,
HocjeloBaTeabHas AacCcOLMalMs, AHOMAJIMM U BHU3yalu3alus. BreIicokonmpous3BoauTeIbHAS
00paboTka naHHbIX. [IporpamMmHbIe cpebl ISl HHTEIUIEKTYalIbHOTO aHAIM3a JaHHBIX.

Tema 2. [IpenBapurtensuas o6padoTka manHbIX. Knaccudukarnms

Kpatkoe cogepxanue Tembl. OCHOBHBIE METO/IbI M IIpE/IBapUTEIbHASI 00pab0OTKa JaHHBIX.
OntuMuzanus MPU3HAKOBOTO MPOCTpaHCcTBa 0e3 TpaHchopMamuy MPOCTPAaHCTBA MPHU3HAKOB.
KonTponupyemass Hemapamerpuueckas HeipocereBas kiaccupukanms. Kmaccudukamus 1o
METOJy MallMHBI OMOPHBIX BEKTOPOB. [lepeBbs pemenuii. Pasznen 3. Perpeccus. Acconuanus,
nocJiefioBaTeabHas accoluanus, aHoMaini U Busyanusanus. [lonstue perpeccun. OCHOBHBIE
3Tanbl perpeccHoHHOro aHanauza. OnucaHue alropuTMa accoluanuu. AJITOPUTMBI ceMecTBa
«Anpuopuy. Anroput™m GSP. O6HapyxeHne aHOMaTui U METOIbI BU3Y aJTU3AIUH.

Tema 3. Perpeccusa. Accoumanusi, MOCJIEIOBAaTeNIbHAS AaCCOIMAIUS, AHOMAJIUHU U
BU3yaIH3alUs

Kparkoe conepxanne Tembl. [lonsitue perpeccun. OCHOBHBIE 3Talbl PErPECCHOHHOTO
aHanmuza. OnucaHue aJropuTMa acCoIUallMU. AJITOPUTMBI cCeMelCcTBa «ATIpUOPU». AJITOPUTM
GSP. OGHapy>xeHue aHOMAIUH{ 1 METO/Ibl BU3YAJIU3ALIUH.

Tema 4. BeicokonpousBoauTeabHas 00paboTKa JaHHbIX

Kparkoe coapepxanue Ttembl. IIpuHIUNBI OpraHM3alMM BBICOKOIIPOM3BOAUTEIBHBIX
BeluncieHnil. SMP-cucremsl. Mogaenn mnapamiensHbIX  Beruncnenuid MPMD, SPMD.
[TporpammubIe cpebl A1 HHTEIUIEKTYaIbHOT O aHAIN3a JaHHBIX.

9. Tekyuuii KOHTPOJIb MO THCIUIIJIHHE

Tekyumii KOHTPOIb MO AUCIUIIINHE MPOBOAUTCI HA OCHOBE KOHTPOJIS MOCEIIAEMOCTH,
COCTaBJICHUS U 3aIlIMTHI pedeparoB, pabOThI HaJ TPYIIIIOBBIM IIPOSKTOM U PHKCUpPYETCs B (hopme
KOHTPOJIbHOM TOYKU HE MEHEE OJIHOT0 pasza B CEMECTP.

TunoBsie 3ajaHUA 1715 TPOBEJACHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH O TUCIUTLINHE:

Pedepar (Ha cormacoBannyto Temy). K pedepary HeoOXoauMO caenaTh MPEe3CHTAIHIO.

[Tpumepsl TeM:

CoBpeMmeHHbIE HEHpOHHBIE CceTH B 00pabOTKe JaHHBIX (M300paKeHHH, BHUJEO,
TEXHOJIOTUYECKUX CUTHAJIOB, MY3bIKH H T.I1.);

CoBpeMeHHBIC aITOPUTMBI KJIacCH(PUKAIUK (M300payKEHUM, TEKCTOB U T.I1.);

WNuTennexktyanbHas o0pabOTKa JaHHBIX B ... (MPOMBINUICHHOCTH, MEAUIINHE, OH3HECE,
WHYCTPUH pa3BJICUCHHH, ToCyTa ! 1p.);

W3BneyeHue 3HaHUI U3 TEKCTOB;

JleTekTrpoBaHNE aHOMAJIN K,

Pa3HOBHIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEH;

W HTennekTyanbHble aITOPUTMBI B paHHEH AUarHOCTHKE 3a00JIeBaHUI;

W HTemeKTyaabHbIC aJTOPUTMBI B TIEPCOHATU3UPOBAHHON METUIINHE;

HHTemnekTyanbHble aITOPUTMbI B pOOOTOTEXHUKE, TPAHCIIOPTHBIX CHUCTEMaX U T.I1.;

W HTennekTyanbHble aITOPUTMBI B 0aHKOBCKOM Jeie/CTpaxoBaHuM/. .. ;

[IpoekT (Ha corjmacoBaHHyr Temy). Peann3oBaTh HEOONBIIOW MPOEKT IO
WHTEIJIEKTYaJIbHON 00pabOTKe MaHHBIX C MCIOJIb30BaHUEM cpenbl RapidMiner unu omxHoro us
S3bIKOB  MporpammupoBanusi (Hampumep, Python, R), ¢ BO3MOXHBIM HCIOJB30BAHHEM
0011eI0CTyTHBIX 0a3 TaHHBIX (MU JaHHBIX U3 HHBIX UCTOYHUKOB).

DTarnbl peaiu3alu MpoeKTa:



[Touck u moaroroBka Habopa TaHHBIX;

Pa3paboTka TeXHUYECKOT0 3aJaHM S,

[TunoTHas peanuzanusi 0OJHON MOAETH, BBIOOp METPUKH U OLIEHKA TOYHOCTU (PUK canus
MOJIY4YeHHOU TOYHOCTH Ha 3TOM 3Tare);

Peanuzanust Bcex MyHKTOB TEXHUYECKOI'O 3a/JaHMs, HACTPOWKA MapaMeTpoB MOJENEH,
OLICHKa TOYHOCTH (TOYHOCTh, IOJY4YEHHas Ha ATOM 3Tale JoJDKHA ObITh OoJbllle 4YeM Ha
MIPEBITYIIEM):

[ToaroroBka oryera (C omMcaHWEM MPEAMETHON 001acTH, BHIOPAHHBIX alTOPHUTMOB H
napaMeTpoB MOJelielt ), Tpe3eHTaluy, MyOInyHas 3aluTa MPOEKTa;

Kaxnplii  cTygeHT peanu3yeT WHAWBUIAYATbHBIM WM TPYNIOBOH MPOEKT Kak
MIOCJIeIOBATEIbHOCTD JJA00PATOPHBIX PadOT:

JlabopaTtopHast padora Nel. UnauBuayanpHOe 3aJaHue MO TeMe «AHaINA3 TP EAMETHOU
obnactu, GopMyIUPOBKa IIesiel U 3a/1a4 uccienoBaHus. M3piedenne u NepBUYHOE COXPAaHEHHUE
TAHHBIX».

[{ens paboOThl — Hay4YUTh CTYAEHTOB peIIaTh 33Jayd aHaju3a MpeAMETHON obiactu, ee
aJanTaluy s METOJOB aHajiu3a JaHHBIX C Y4YeTOM MPUHIIUIHAIBHBIX OCOOEHHOCTEH
MpeaMETHOM 00J1acTH.

JlaGopaTopHast pabora Ne2. MummBuayanpHOe 3amaHue 1o TeMe «llpemBapurtenbHas
00paboTKa TaHHBIX: OYUCTKA, MHTET paIys, IpeoOpazoBaHUE.

[lenb paboOTBl — HAYYUTh CTYACHTOB peIIaTh 3a7addl TPEABAPUTEIHLHOW O0O0pabOTKH
JMAHHBIX, MpEanoiaraoneld TPYJ0eMKYI0 MPOLEAypY OYHCTKU (HCKIIOYEHHE MPOTUBOPEUUA,
CIIy4aiilHBIX BBIOPOCOB U TMOMEX, IPOIMYCKOB), HWHTerpanuu (0ObeIUHEHUE [aHHBIX W3
HECKOJIBKUX BO3MOXKHBIX HMCTOYHUKOB B OJHOM XpPAaHWIHILE), NpeoOpa3oBaHUs (MOKET
BKJIIOYATh arperupoBaHUe W CXKAaTHE JAHHBIX, TUCKPETH3AlMI0 aTPpUOYTOB U COKpAIICHHE
Pa3sMEpPHOCTH U T.I1.).

JlaGopaTopuast pabora Ne3. MumuBumayanbHoe 3amanue mo Teme «CoaepKaTenbHBII
aHanu3 JaHHBIX MeTogamu Data Miningy.

[lens pabOTBI — HAYYHTh CTYIACHTOB OOOCHOBAaHHO MPUMEHATH 0A30BBIE METO/IBI
MHTEJUIEKTYaIbHOI'0 aHAJIN3a JAHHBIX, YYUTHIBasi 0COOEHHOCTH KaK TEOPETUUECKOI0 IOCTPOEHU S
MPUMEHSEMBIX METOJIOB, TaK U BEIOPAHHOM MpeIMETHO 001acTH.

JlaboparopHast pabora Ned. MHmuBuayanpbHOE 3aJaHue MO TeMe «Busyamusanus u
MHTEpIpETaIUsl TOTYYEHHBIX PE3yJIbTaTOBY.

[lens paboOThl — HAy4YUTh CTYJEHTOB BBIMOJHATh BU3YAIH3AIMIO U HHTEpIpETAIUs
MOJIyYEHHBIX PE3YJIbTATOB B BUJIE, IPUTOAHOM JUIsl IPUHATUS YIIPABICHUECKUX PEILICHUH.

HpI/IMepLI TEM IJId CaMOCTOATCIIbHOI'O U3YUCHUA:

. HeiipocereBbie MeTO/BI aHaMM3a AaHHBIX, CBEPTOUHbIE ceTu (convolution neural
networks). rimyonaHoe oOydenue (deep learning).

. MeToapI HHTEIUIEKTYaIbHOT0 aHaM3a Meaua (social media data mining).

. Mertopl MaIIMHHOTO 00YUYeHUS B 33/1a49aX (PMHAHCOBOW aHAIUTHUKH.

. MeTo1bl MAIIMHHOTO O0YUYESHHUS B 33/1a4aX PaHHEW MEAUIIMHCKOM TMarHOCTHKH.

. KomOnHupoBanue Mozesneil B aHalIn3e JaHHbIX, OyCTHHT .

. Mertoy aHanmm3a He3aBHCUMBIX KOMITOHEHT (independent component analysis).

. Meroibl BU3yaiu3aliy JaHHBIX BBICOKOW Pa3MEPHOCTH.

10. [lopsinok npoBeieHNs] 1 KPUTEPUH OLlEHHUBAHHUS MPOMEKYTOYHOM aTTecTAlMN

DK3aMeH B NEPBOM CEMeCTpe MPOBOAMUTCS B MUCBMEHHOH ¢opme mo Owmieram. buser
COJIEPKUT JIBa TEOpETUUECKUX Bompoca. [IponomkuTenbHOCTh 3k3aMeHa 1,5 daca.
[TprMepHBIii TepeUeHb TEOPETUYECKUX BOITPOCOB:
1. OCHOBHBIE IIOHATH A, TepMI/IHOHOFI/IH;
Data Mining / Data Science;
3. Big Data (ocHOBHBIE TOHSTHS U CBOICTBA);

no
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Jenykuus 1 MHOYKLIMS,

WNHTennekTyanpHbIi aHAIN3 JAaHHBIX B OM3HECe TPUMEPhI TPUMEHECHUS;
NHTenneKkTyanbHbli aHAIU3 JaHHBIX B PEILICHUHN CIOKHBIX IPUKIIAIHBIX 33/1a4;
NHTennekTyanpHbIi aHAIN3 JAHHBIX B pAHHEH TUarHOCTUKE OMACHBIX 3200JIEBaHU;
WNHTennexkTyanbHbIi aHAIU3 JAHHBIX B UHAYCTPUAIBHON IPEANKTUBHON aHAJIUTUKE;
OCHOBHBIC 33/1a4H U KJIacCU(UKAIIUSI METOJIOB aHAIN3a TaHHBIX;

. [IpyHUMTIMaTbHBIC OCHOBBI MAIIMHHOT'O O0YYCHUS;

. [IpenBapurtenvHas 00pabOTKa TaHHBIX;

. OnTuMu3anus Ipu3HaKOBOr0 MPOCTPAHCTBA;

. [ToctanoBka 3a1aun KinaccuuKaIuu,

. Koutponupyemas Hemapamerpudeckas Kiaccuukamus;

. KorTponupyemasi HemapameTpruueckas HelipoceTeBas Kiaccupukanms;

. Kimaccudukarius mo MeTory MalimHbl OTOPHBIX BEKTOPOB;

. [lepeBbs pelieHuni;

. HexonTponupyemas knaccuuxanus (Kaactepusanusi);

. Perpeccus (moHstue perpecciu, OCHOBHBIE 3TaIbl PETPECCHOHHOT0 aHAIIN3a, METOIbI

BOCCTaHOBJICHHS PETPECCUN );

Acconuanus,

[TocnenoBarenpHas accoruanus (AITOPUTMbI CeMeNCTBa « AIpUOPH», anroput™ GSP);
MHoroypoBHeBOE MallIMHHOE 00yueHue (Oy TCTPAMIUHT, O3TTHHT, CTEKUHT, OyCTUHT),
OOHapyXeHHEe aHOMAJTU A

Busyamuzanus B Data Mining;

@OyHKIMY aKTUBALIUH,

OCHOBHBIE TUIIBI UCKYCCTBEHHBIX HEMPOHHBIX CETEH;

CBepToUYHbIC HEUPOHHBIE CETH ;

Cpenpl 1 HppeitMBOPKH TTyOMHHOTO O0YUICHUS;

OcHOBHBIE 33]Jaul 00OPaOOTKH TEKCTA,

OTansl NpeABapUTEIbHON 00pabOTKHU TEKCTA;

Metpuku KauecTBa KJIacCU(PUKAIINH;

I'umoresa A/B, Kanmma-unaekc cornacusi, ROC-kpuBasi;

Mertpuka kadyecTBa IpOrHO3a BPEMEHHOIO PALa;

MeTtpuku KauecTBa KJ1aCTepU3aLiH;

[TpuHIIUTIBI BEICOKOTIPOM3BOIUTEIBHBIX BEIUMCIICHUH

Oco0eHHOCTH OCTPOEHU S BBIYMCIUTENBLHOIO KJ1acTepa,

Cpelbl 1 HTHCTPYMEHTHI BEICOKOITPOM3BOJUTEIBHBIX BEIUMCIICHU;

Wuctpymentsr data mining.
PesynapraThl  9K3aMEHa  ONPEACTSIOTCS  OIECHKAMH  «OTIHYHO»,  «XOPOIIOY,

«YOOBJICTBOPUTCIBHO», «KHCYJOBJICTBOPUTCIIBHO.

I[J'IH OLOCHKHU OJOTallOB OCBOCHUSA KOMIICTCHIHHN HCITOJIb3YyCTCs 6aHHBHO'peﬁTHHFOBaH

CHUCTCMA OLICHUBaHU A

" MaxkcuMaabpHEIN OuennBaeMas
DJeMEeHTHI Y4eOHOM
OaJ1 ¢ Havana KOMIICTCHITU S
JIEATSIIBHOCTH
cemecrtpa
Pedepat o Teme ¢ 20 VK-1, OIIK-1
Mpe3eHTaI e
Peanu3zarus npoekra 40 YK-1, OIIK-1
Ompoc Ha 3aHATHIX 10 VK-1, OIK-1




DK3aMeH 30 VK-1, OIIK-1

CymmMa OamioB, HaOpaHHas CTYJIEHTOM B T€YEHHUE CEMECTpa U Ha HK3aMEHE, IepeBOIUTCS B
OIIEHKY TPOMEXKYTOUHOMN aTTECTAlU YCIIE€BAEMOCTH CTYJICHTA MO MIPUBEACHHON HIXKE IIKaJIe.

Ilepecyer 0a/1J10B B OLIEHKH /115l POMEKYTOYHOM aTTeCTALMHU

Baiibl Ha 1aTy KOHTPOJIbHOM TOYKH OneHka

> 90% OT MakCHMaJIbHON CyMMBI OaJUTOB 5

Ot 70% 1o 89% OT MakCUMAaIIbHOM CyMMEI OaJlJIOB

4
Ot 60% 10 69% 0T MaKcHUMaIbHOI CyMMBI OaJlJIOB 3
2

< 60% OT MakCHMMaJIbHOW CyMMBI 0aJIIOB

11. YueOHO-MeTOAHUYECKOE 00ecIeYyeHue

a) DNeKTPOHHBIM Y4YeOHBI Kypc MO AWCLUUILUIMHE B 3JIEKTPOHHOM YHUBEpPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=22102

0) O1ieHOYHBIE MaTepUaIbl TEKYIIETO0 KOHTPOJS W MPOMEKYTOUYHOW AaTTECTAI[UU IO
OUCHUIIIINHE.

12. Ilepeyennb yueOHoO# auTEepaTypsl U pecypcoB cetu UHTepHeT

a) OCHOBHAs JINTEpaTypa:

— 3amsatuH A.B. BBenenue B MHTEIUIEKTYalbHBINA aHATU3 JaHHBIX : yueOHOoe mocobue /A.
B. 3amsrun. - Tomck : U3narensckuit lom Tomckoro rocynapcTBeHHOro 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) JOMOMHUTENIbHAS TUTEepaTypa:

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

— Mupkun b. I'. BBenenue B aHanu3 JaHHBIX | YY€OHUK U IPAKTUKYM U1 OakanaBpuaTa
U MarucTparypbl : [[UIsl CTYICHTOB BY30B, OOYYAIOIIUXCS 10 HHKCHEPHO-TEXHUYCCKUM,
€CTCCTBECHHO-HAYYHBIM U 3KOHOMUYECKHUM HAIIPpaBJICHUAM U CHCHI/I&]’IBHOCT}IM] /b. T. MI/IpKI/IH ,
"Bricmias 1mkoia SKOHOMHKH" HaI_II/IOHaJ'IBHHﬁ I/ICCJ'IG,Z[OB&TCJ'IBCKI/IIZ YHUBCPCUTCT. — Mocksa :
FOpaiit , 2015. - 173 c.

— KynanueB A.Il. Meroasl M cpeicTBa KOMILJIEKCHOTO aHaM3a JTaHHBIX : y4eOHOe
nocobue. — Mocksa : ®opym [u 1p.] , 2014. — 511 c.


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

13. IlepevyeHb MH(pOPMANMOHHBIX TEXHOJIOTHii

a) JTUIEH3UOHHOE U CBOOOIHO PACIIPOCTPaHAEMOE IMPOTPaMMHOE OOECTICUeHUE:
— C, C++, C#, Python, R-Studio, Rapid Miner, MS Azure.;

0) nHGOPMAIMOHHBIC CIIPABOYHBIC CHCTEMBI:

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

B) nMpodeccroHaIbHbIe 0a3bl JAHHBIX (MPU HATUYUL):

— Yuausepcuterckas nadopmanmonnas cucrema POCCHU A — https://uisrussia.msu.ru/

— Enunas MexBenoMcTBeHHass WHGOpManmoHHo-cTaTuctuueckas cuctema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepuanbHO-TeXHHUYeCKOe obecrieyeHne

JUis  MaTepuanbHO-TEXHUUYECKOro oOOecreueHuss IUCHUIUIMHBL TpedyeTcs Haludue
KOMHBIOTCpHOfI TCXHUKH C YCTAHOBJICHHBIM COOTBCTCTBYIOIIHUM ITPOTrpaMM HbIM obecrieyeHueM 1
Jpyroro o0opyI0BaHMsl, OAEPKUBAIOLIETO IIPOBEACHUE IPE3CHTALUN, TOCTPOESHUE TPOEKTHON
JOKYMEHTALUH, BBIXO/] B CeTb IHTepHeT.

15. Uudopmanus o pazpadboruukax

3amsaTuH Anekcanap BraauMmupoBud, I-p TeXH. HayK, mpodeccop, 3aBeayromuid kadeapoi
TeopeTnyecknx ocHoB nHpopmatuku TI'Y, qupexrop UTIMKH.


https://uisrussia.msu.ru/

