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Mporpammy coctasun :
[O-p TexH, Hayk, npodeccop,
3aBeAyoLnin Kadeapoli TeopeTU4ecKmx

OCHOB UHJOopMaTNKN A.B. 3amaTtum
PeLeH3eHT:

[-p TexH, Hayk, npodeccop,

3aBeAyloLWnin Kadeapo NpUKNagHom vH C.IM. CyuweHko

Pabouas nporpamma AuCUMNIVMHBI «BBefeHVe B WHTENNEKTYa/IbHbIN aHain3 [aHHbIX»
paspaboTaHa B COOTBETCTBUM C o0Opa3oBaTe/lbHbIM CTaH4APTOM BbICLLUErO0 06pa3oBaHUs -
Hakanaspuar, CaMOCTOSTE/IbHO YCTaHaB/IMBaeMbIM (hefepasibHbIM roCyAapCTBEHHLIM aBTOHOMHbIM
o6pa3oBaTe/lbHbIM  YUpeXJeHNeM BbICLLEro 06pa3oBaHusA «HauMoHabHbINA MCCNefoBaTelbCKUIA
TOMCKWIA rocyfapCTBEHHbI YHMBEPCUTET» MO HanpasneHuto nogrotosku 01.03.02 MpuknagHas
MatemMaTuka n nHopmaTuka (yTeepxaeH YueHbiM coseTtoM HU TI'Y, npotokon ot 27.10.2021 r.

NeO8).

Paboyasd nporpamma ofobpeHa Ha 3acefaHuu Kadegpbl TEOPETUYECKMX  OCHOB
NHMOPMaTUNKK
Mpotokon ot 04 mnoHa 2021 1. Ne 05
3aBefyroLmMin Kadhepori TeOPeTUUECKMX OCHOB MH(POPMATUKM,
[-p TexH, Hayk, npodeccop A.B. 3amaTuH
Paboyas nporpamma opobpeHa Ha 3acefjaHUN YYeOHO-MeTOAMYECKOW KOMMUCCUU
WHCTUTYTa NPUKIagHOM MaTeMaTUKM U KOMMNbOTEPHbIX HayK (YMK UTMMKH)

MpoTtokon oT 17 ntoHsa 2021 r. Ne 05

Mpeacepatens YMK NMMKH,
[-p TexH, HayK, npoeccop C.MN. CyuweHko



Leab ocBoeHUsI AUCHUTIHHBI

ean — nmoayyeHre 3HaHUK B 00JIACTH MOJIEJICH M METO0B MHTEIUICKTYaIbHOTO aHAIN3a
JAHHBIX B 33Jjauax MOMCcKa nHpopManuu, 0OpabOTKU M aHAIN3a JaHHBIX, a TAKXKe MPUOOPETEHHE
HaBBIKOB HCclieoBaTeNs AaHHBIX (data scientist) m pa3paboT4MKa MaTEMaTHYECKUX MOJICIICH,
METOJIOB M aJITOPUTMOB aHAJIN3a JTAHHBIX.

1. Mecro nucunnmiaunbl B cTpykrype OIIOII

HucuumuimHa «BBeneHue B MHTEIUICKTYalbHBIM aHAIW3 JAaHHBIX» OTHOCUTCS K
(aKyIbTaTUBHBIM JAUCIUILIMHAM, BXOAUT B (PaKyIbTaTUBHBIA MOAYIH 1O BBIOOPY «BBenenue B
VCKYCCTBCHHBIN UHTEIIICKT.

[IpepexkBU3NUTHl JUCLUILINHBL: HET.

ITocTpekBU3UTHl AUCUUIUINHBL  «CTaTUCTUYECKHE METObl MAIIMHHOTO OO0Y4EHUs»,
«Heiiponnsie cetn», «Haydno-uccienoBatenbckas paboTta (MOIXyd4eHHE MEPBHUYHBIX HABBIKOB
HAY4YHO-HUCCIIEJ0BATEIbCKON pabOThI)».

2. Komnerenuuu u pe3yJbTarbl 00yueHusi, popMupyembie B pe3yibTaTe 0CBOCHHS

AUCHHUITIIMHBI
Tabnuna 1.
Kon u HamMeHoOBaHMe pe3yJIbTATOB 00y4eHust
IJIAHUPYCMBIC PE3YyJIbTAThI 06 YCHUA I10
Komnerenuus HNuaukarop KoMmeTeHIMH ( Py pesy M

JUCIUITIMHE, XapaKTEPU3YIOIINE ITAITBI
(hopMUpPOBAHUS KOMITCTCHIIUH )

OIIK-3. Criocoben

NOIIK-3.1. IleMOHCTpUpYeT HaBBIKA

OP-3.1.1: 3HaTh OCHOBHBIC METO/IbI HAYYHO-

NPUMEHSTh U | IpUMEHECHUS COBPEMEHHOTO | MPAaKTUYECKOTo MOKCKa B 3a7adax
MOJU(DUIMPOBATH MaTeMaTUYecKoro  ammapara Jjsl | MHTeJUIEKTYalbHOTO aHallU3a JaHHbBIX U APYTHX
MaTeMaTHYECKHEe MOJENIH | MOCTPOCHUS aJICKBaTHBIX | 00JACTSAX C UCHOJIB30BaHUEM MH()OPMALMOHHBIX
JUIL  pemieHus 3a]ad B | MaTeMaTHYeCKUX Mojejed pealbHbIX | TeXHOJIOTHHl.

o0nacTu npoueccoB, 00bekTOoB M cucteM B | OP-3.1.2: 3Hath cymiecTByOLINE METOABI U
npodeccroHaNbHOM CBOEH TpeAMETHOH 00JIacTH. MOJXO0/bI K HHTEJUIEKTYyaJIbHOMY aHAJIU3y
JIeSITENIbHOCTH NOIIK-3.2. [IleMOHCTpUpYET YMCHHE | JaHHBIX Pa3IIMIHON MPHUPOIHL.

coOupaTtp u
CTaTUCTUYECKHUE,
JKCIIEPUMEHTAJIbHBIEC, TEOPETUUECKUE
M T JaHHbICE Ul TOCTPOCHUS
MaTeMaTHYeCKUX MOJeNeil, pacueToB
u KOHKPETHBIX NPaKTHYECKUX
BBIBOJIOB.

00pabaThIBaTh

OP-3.1.3: YMeTh TpPHUMEHSTH CYIIECTBYIOIIHE
METO/Ibl MHTEJUICKTYaJIbHOIO aHaIW3a JaHHBIX,
00OCHOBaHHO aJanTUpys U MOTU(UIUPYS UX C
y4eToM OCOOCHHOCTEeH 3ajJauyd INpeAMETHOM
obuactu.




3. CTpyKTYypa M cojiep:KaHue TUCIUTTIUHBI

3.1. CTpyKTypa U TPY10€eMKOCTh BHA0B Y4eOHOH padoThI M0 JUCIHUNIHHE

OO6m1ast Tpy10eMKOCTh TUCIUIUIMHBI COCTABIISIET 3 3a4eTHhIC eAuHuUIlbl, 108 yacos.

Tabnuna 2.
TpynoeMKocTh B aKkaJJleMUYECKHX
Bun yue6noit paboTsl yacax

5 cemecTp BCETO
O0mas Tpy10eMKOCTh 108 108
KonraktHas padora: 50,65 50,65
Jlextuu (JI): 32 32
IIpaktuku (113)
Jlabopartopusie pabotsl (JIP) 16 16
Cemunapsl (C3)
I'pynnoBble KOHCYIbTALUU 2,4 2,4
WunuBuayanbHple KOHCYJIBTAIlMN
ITpoMexxyTouHas arrecTarus 0,25 0,25
CamocTrosiTeibHasi padoTa 00y4aomerocs: 57,35 57,35
- UzyueHue yueOHo20 Mmamepuana, nyoauKayuil 18 18
- 10020MOBKA K 1a00paAmopHbiM pabomam 22,1 22,1
- 10020MOBKA K PYOENCHOMY KOHMPOIIO N0 meme/pazoeny 17,25 17,25
Buja npoMe:xyTo4HO# aTTecTanMu 3auer ¢ OUEHKOii 3aver ¢
(3a4eT, 3a4eT C OIIEHKOM, IK3aMeH) OLIEHK O




3.2. Coz[epmafme H TPYAOEMKOCTDb pa3iejioB TUCIHHUIIJINHbI

Tabmnuma 3.
C
Bun . © Yacer B
yaeOHOH M Ko (1)
Kon 3JIEKTPO Bcero
SAHSTHS HammeHnoBaHme pa3enioB U TeM U UX COACpKaHHe pa60TL£, e HHOM (uac.) Jluteparypa pe3ynbrata(oB)
3aHATH, c o0yueHus
bopme
KOHTPOJIS T
p
Paznea 1. OcHoBHBIE NP0GJIeMbI MOCTPOEHHS CHCTEM 5 21,35 1 OP-3.1.1, OP-3.1.2.
1.1 AKTyaJIbHOCTB, 0a30Basi TEPMHHOJIOTHS M TEHICHUIUH pa3BuTHs. OCHOBHBIC 3amaud, | Jlekuuu 5 4
JTallbl U KHaCCI/Iq)I/IKaL[I/IH METOOOB aHaJINn3a JaHHbIX.
1.2. [IpensaputenbHas 00paboTka nanHbIX. Kinaccupukarius. Jlexun 5 4
1.3. Perpeccust. Accormarys, mocine10BaTeIbHas acCOMAINS, AHOMAIINK ¥ Bu3yanusanus. | Jlao. 5 2
paboTHI
1.4. BricokonpomsBogutenpHass 0o0paboTka maHHBIX. [Iporpammueie  cpensl  amns | Jlad. 5 2
HMHTCJJICKTYAJIbHOI'O aHaJIn3a JaHHBIX. pa6OTI)I
15 H3y4yenue yueOHOro MaTepuasa, MoroToBka K jJabopaTopHsiM padoram, noaroroska k | CPC 5 935
pyO€KHOMY KOHTPOJIIO 110 AUCIMILUINHE ’
Texyuuii KOHTPOJIb YCIIEBAEMOCTH 5
Paznen 2. IlpeaBapurenbHas o6padorka nannbix. Kiiaccuduxanus. OP-3.1.1, OP-3.1.2.
5 28 1,2,3
OP-3.1.3
2.1 OCHOBHBIE METO/IbI U MPEIBAPHUTEIbHAS 00pa0OTKa TaHHBIX. Jlekuun 5 4
2.2 OnTtuMuzaisi TPU3HAKOBOTO NpOCTpaHCTBa 0Oe3 TpaHchopMmamuu mpocTpaHcTBa | Jlekuun 5 4
MPU3HAKOB.
2.3 Konrtposupyemas HerapaMeTpuuecKas HepoceTeBast KiIacCU(pUKAIHsL. J1ab. 5 2
paboThI
24 Knaccugukarus mo MeToay MaliHbl OOPHBIX BEKTOPOB. JlepeBbs pelIeHui. JIab. 5 2
paboThI
25 W3y4enue yueOHOro MaTepuasa, MoJroToBKa K JadopaTopHbeIM padotam, noaroroka k | CPC 5 16
PYOESIKHOMY KOHTPOJIIO TI0 JUCIUILIHHE
Texyuuit KOHTPOJIb YCIIEBAEMOCTH 5
Paznen 3. Perpeccusi. Accounauus, nocjieJoBarebHasi ACCOUNALNS, AHOMAJIMH U 5 28 123 OP-3.1.1, OP-3.1.2.
BU3yaJHM3alus ' OP-3.1.3
3.1 [onsiTue perpeccun. OCHOBHBIE 3Talbl PETPECCHOHHOTO aHAJH3A. Jlexuuu 5 4
3.2 Onwucanue aJropuT™Ma acCoIMaluu. Jlexuun 5 4
3.3 Anroput™Mbl cemeiicTBa « Anpuopmn». AnroputMm GSP. J1ab. 5 2
paboTsl
3.4 OOHapyXeHHe aHOMAJIMH M METO/Ibl BU3YyaJIU3alllH. JIab. 5 2

paboTsl
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I/I3yquMe yqeGHoro Marepualia, moAroToBKa K J'Ia60paT0pHI>IM pa60TaM, OoAroToBKa K

CPC

5 16
pyO€KHOMY KOHTPOJIIO 110 AUCIMIUINHE
Texymuii KOHTPOJIb yCIIEBAEMOCTH 5
Pazgen 4. BeicokonponssoaurenabHas 06padorka nanHbix. IlporpaMmmublie cpeasbl 5 28 123 OP-3.1.1, OP-3.1.2.
JJISl HHTEJUIEKTYAJTbHOT0 AaHAJIN3a IaHHBIX B OP-3.1.3
4.1 [TprHIMIBI OpraHU3alyy BEICOKOIPOU3BOIUTENILHBIX BhIYMCIIeHHA. SMP-cucTemsl. Jlexuuu 5 4
4.2 Mopenu napamnenbHbix Berarcienuit MPMD, SPMD. Jlexkuun 5 4
4.3 [Inatdopma mnporpaMMUpOBaHHS W BBHIIOJHEHHs paclpeneiéHHbIX BbuuciaeHui | Jlao.
Hadoop MapReduce, Mahout, Cassandra, Spark. Hepensuuontsie 6a3sl JaHHBIX | pabOTHI 5 4
HBase u si3p1k NoSQL. Cpenpbl u s361ku iporpamMMupoBanus Python, R.1
4.5 Nzydenne yaeOHOTO MaTepraia, HOATOTOBKA K JIAOOpaTOpHBIM paboTam, moaroroska k | CPC 5 16
PYyOSKHOMY KOHTPOJIIO 10 TUCLHUILUINHE
KoncyabTanuu B nepuoJ TeopeTn4ecKoro 00y4eHust K 6 2,4
IIpoxo:kneHne MPOMeKYTOUHOM aTTecTallMu B (popMe 3a4eTa ¢ OLEHKOI 3a0 6 0,25



https://ru.wikipedia.org/wiki/NoSQL

4. O0pa3oBaTe/ibHbIE TEXHOJOTHH, Y4YeOHO-MeToaM4YecKoe M HHGOPMAIHOHHOE
obecrieyeHue AJ1d OCBOCHHUA TUCHHUIIHHBI

Kaxnapli CTyneHT peasM3yeT MHAMBUAYAIbHBIA WM T[PYNIIOBOM IIPOEKT Kak
[I0CJIEI0BATEIBHOCTD J1a00PaTOPHBIX paboT. TeMbl MPOEKTOB UMEIOT CIEAYIOIINN 1A0JI0H:

1.Peanu3oBarh anropuTM aHajiusa JaHHBIX.

2.IlpeaioxkuTh W peanu3oBaTh TEXHOJIOTMU MOBBIMLIEHUS POU3BOJUTEIHLHOCTH

BBIUMCJIEHHUM, BBIIIOJHAEMBIX AJITOPUTMOM.

CamocrodrenbHas paboTa CTYIEHTOB II0 MPEIMETY OpPraHU3yeTcsl B CIEAYIOLIMX
dbopmax:

1) caMoCTOsITENIFHOE U3YYCHUE OCHOBHOTO TEOPETHYECKOT0 MaTepHaa, O3HAKOMIICHUE C
JIOTIOJIHUTEIILHOM JInTepaTypoil, IHTepHeT-pecypcamu;

2) BBINIOJIHCHUE HHAWBHIYAJIbHBIX MPOCKTOB, pEIICHUE NPO(ECCHOHAIBHBIX 3a1ad U3
pealbHO# MpeAMETHOMN 00JIacTH.

. KoimuecTBo
TeMbl 17151 U3yYeHUsI @opMbI BbITIOJTHEHUSI 32 IaHUT
4acoB

AKTyanbHOCTh, 0a30Basi TepMUHONIOTHS | CaMOCTOSITENIEHOE U3YYCHHE TEMBI,
Y TEHACHIUU pa3BUThsi. OCHOBHbIE MPEJI0KEHHON TPENOAaBaTEIEM. 935
3aJja4u, ATarbl ¥ Ki1accu(uKamus CaMocTosATeIbHOE BBIMOJIHEHHE ’
METOJIOB aHAJIN3a JAHHBIX nabopatopHoi pabotsr Nel

CamMocTosATeIbHOE U3YUYCHUE TEMBI,
[TpenBaputensHas 00pabOTKa JaHHBIX. | MPEIJIOKEHHON MPEIoaaBaTelieM. 16
Kinaccudukanms. CaMOCTOSITENTbHOE BBIMOJHEHUE

nabopaTopHoi paboTer No2

CamMocTosATeIbHOE U3YUYCHUE TEMBI,
Perpeccus. Acconmanus, .

MPEUIOKESHHON TIPEToaaBaTelieM.
nocieaoBaTeIbHas acCOIHaIus, 16

CaMocTosATeIbHOE BHIMIOJIHEHHE
AHOMAJINY W BU3yaTn3aIlus .

nabopaTopHoit paboThr No3

CamMocTosATeIbHOE U3YUYCHUE TEMBI,
BricokorpousBoauTenbHas 00padoTka .

MIPEUIOKEHHON TTPEToaBaTelieM.
TaHHBIX. [IporpamMMHbBIE Cpeabl s 16

CaMocTosATeIbHOE BHIMIOJTHEHHE
MHTEJJIEKTYaTbHOTO aHaTN3a JaHHBIX .

nabopaTopHoi paboTel No4
HToro 57,35

B kauectBe yuyeOHO-METOIMYECKOTO  OOECHEUEHHUs] CaMOCTOSTEIbHOM  paboThI
UCIIOJIB3YETCSl OCHOBHAsl M JOIOJHUTENbHAs JUTEparypa no npeamery, VHTepHeT-pecypcsl,
MaTepHual JIeKIMH, yKa3aHWs, BBIAAHHBIE IpENojaBaTesieM MpHU MPOBEJCHUU JaO0OpaTOPHBIX
pabor.

TunoBbsle KOHTPOJbHBIE 33JaHUS WIM WHBIE MaTepHalibl, HEOOXOAMMBIE Ul OLICHKH
pe3ysnbTaToB  OOY4YEHMs, XapaKTEepU3YIOIIUX JTanbl (OPMUPOBAHMUS KOMIETCHLMH, H
METOAMYECKHE MaTepuabl, ONpPEeSIOIe MPOLEeaAYyphl OLEHUBAHUS Pe3yIbTaTOB OOYYEHHS,
npuseneHsl B [Ipunoxenun 1 k paboueit nporpamme «OOH] OLIEHOUHBIX CPEJICTBY.

4.1. PexoMenayeMasi IuTepaTypa u yueOHO-MeToAU4YeCKoe o0ecnieyeHue

T'ox uzmanus,

ABTOpBI / COCTaBUTEIH 3arnaBue WznatenscTBO KOJIMYECTBO
CTpaHHII
OcHOBHas JTUTEpaTypa
A.B. Beenenue B Uznarenwckuii Jlom
3amartuH A.B. WHTEIUICKTYATbHBIA aHATH3 rocynapcreerroro | 2016 ., 194 c.

JaHHBIX YHUBCPCUTCTA




Mohamed Medhat Pocket Data Mining electronic ?naglrnga?[{onal
Gaber, Frederic Stahl, | resource: Big Data on Small o 2014 r., 117 c.
Jodo Bartolo Gomes. | Devices Publl_sh!ng. .
Imprint: Springer
Max Bramer Principlt_es of Data Mining Sprin_ge.r Lor_ldon: 2013 1., 339 c.
electronic resource Imprint: Springer
JononHuTenbHAas IUTEPATYpa
BBenenue B aHaln3 TaHHBIX:
Y4€OHUK U IPAKTUKYM IS
OakajaBpuaTa u "Bricmias mikoJsia
MarucTparypsl: [ais SKOHOMHMKH"
Mupxus B. T CTYZCHTOB BY30B, HammonansHbiit 20151, 173 c.
00y4aroIuXxcs 10 MH)KEHEPHO- | UCCIIEI0BATENbCKU
TEXHUUYECKHUM, ECTECTBEHHO- i yHUBEPCUTET. —
Hay4HBIM U IKOHOMHUYECKUM Mockaa: FOpaiit
HAIPaBICHUSM U
CIIEIUATILHOCTSIM |
Mertonbl U cpeacTBa
Kynanues A.Il. KOMIUIEKCHOTO aHaIn3a MockBa: ®opym 2014 r., 511 c.
JaHHBIX: ydeOHoe mocodue.

4.2. ba3bl JAHHBIX H mubopMaunonno-cnpanoqﬂme CUCTEMbI, B TOM 4YHuCJ€
3apy0exHbIe

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

2. 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. [Daekrtponusli pecypc]. — Pexum gocryma:
http://dx.doi.org/10.1007/978-1-4614-7669-6

4.3. TlepeveHb JUUEH3MOHHOT0 M MPOrPAMMHOI0 00ecmeYeHust
Cpezacrtsa u cpezpl nmporpammupoBanus C, C++, C#, Python, R-Studio, Rapid Miner, MS
Azure.

4.4. ObopynoBaHHe M TeXHHYECKHeE CpecTBa 00y4eHUs

JUia  MarepualbHO-TEXHHUYECKOro 00ecredeHHs] AUCUUIUIMHBI TpeOyeTcs Haaudue
KOMITbIOTEPHOM TEXHUKH C YCTAaHOBJICHHBIM COOTBETCTBYIOIINUM MPOTrPAMMHBIM 0O€CIeYeHHEM U
Jpyroro o00pyn0BaHusl, NOJAEP>KUBAIOLIETO IPOBEACHUE MIPE3EHTALNMN, [IOCTPOEHUE IPOEKTHOU
JIOKYMEHTAllH, BBIXOJ B CETh MIHTEpHET.

5. Meroauyeckue ykazaHusi 00y4aommMcs 0 0CBOEHHIO T CHHIIJIMHBI

21.]'[5{ YCIICUIHOTO OCBOCHHA AOUCHUILUIMHBI CTYACHTBI JOJDKHBI IIOCCIIATH 3aHATHA,
npopabaTeiBaTh yKa3aHHbIE MaTE€pHAIbl JJIsi CAMOCTOATEIbHONW PAaOOTHI CTYACHTOB, BHITOIHATH
nabopaTopHbIE PaOOTHI.

6. IlpenoaBaTe/IbCKMii COCTAB, PeATM3YIOIIUI THCHHIIIHHY
3amatuH AJjekcaHnp BmagumupoBuu, I-p TeXH. Hayk, Opodeccop, 3aBeAyOIUl

Kadeapoi TeopeTnueckux ocHOB HHpopmatuku TI'Y.

7. SI3bIK MpenoJaBaHusi — PyCCKUl SI3bIK.



http://chamo.lib.tsu.ru/search/query?match_1=PHRASE&field_1=a&term_1=%D0%9C%D0%B8%D1%80%D0%BA%D0%B8%D0%BD,+%D0%91%D0%BE%D1%80%D0%B8%D1%81+%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87.+&theme=system
http://dx.doi.org/10.1007/978-3-642-45252-9
http://chamo.lib.tsu.ru/lib/item?id=chamo:540887&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:540887&theme=system
http://dx.doi.org/10.1007/978-1-4614-7669-6

