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HUHTEJUVIEKTYAJIbBHBIU AHAJIN3 TAHHBIX

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.03
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 5 cemectp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 5 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 5 cemectp - 16 yacos;
JlabopaTopHbie pa6oThI 5 cemecTp - 16 yacos;
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JlaGopaTopnasi pabora
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IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 5 cemectp - 0,5 yaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Iesb ocBOeHUs] AUCHUILUIMHBI. M3y4€HHE OCOOEHHOCTEM MCIOIB30BaHMUSA MOJENENH MaIlMHHOIO
O00y4YeHHsT W METOJIOB MHTEIICKTYaJIbHOTO aHaiu3a A (OPMHUPOBAaHUS Yy CTYIEHTOB HPAKTUYECKUX
HaBBIKOB B 00JIaCTM IOCTPOEHHUS PErPECCHOHHBIX 3aBUCUMOCTEH, NpPOBENEHUs KiIacCUPUKALUU U

KJIacTepHU3aluu

3agauu AMCHMIIINHBI

- OCBOEHHE METOA0B MaImuHHOro o0y4yenus (MO), mpruobpeTeHrne HaBbIKOB (hOpMyITUPOBATH U
pelarh NPUKIJIAJAHbIE 33]a4l B paMKaX JaHHOTO MOJIXO0/a;
- OBJIQJICHUE COBPEMEHHBIMU METOJJaMHU MHTEJUIEKTYAIbHOI'O aHAJIN3a JAaHHBIX, U3y4EHHE

MIPUHIIUIIOB UX PabOThI U cIOCOO0OB HACTPOMKHU MapaMeTPOB;

- OBJIQICHUE OCHOBHBIMHU IIpUeMaMu (HOPMUPOBAHHS KPUTEPHEB OIICHKH KayeCcTBa MOCTPOCHHOM
MOJIeJU, IPHOOpETEHNE HABBIKOB BbIOOPA HanboJiee MOAXO0AIel MOAEH TP PELIEHUN KOHKPETHBIX

IMMPUKJIAAHBIX 3a1a4.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-2 Cnocoben
pa3pabarbiBaTh U
MPUMEHSTH TEXHOJIOTHH
cbopa, 006paboTKH H
aHaJIM3a Pa3HOTHITHBIX
JIAHHBIX JIJISL pacueTa u
MIPOSKTUPOBAHUS CUCTEM H
CpE/CTB aBTOMATH3AIMH U
yIIPaBICHUS

I/II[- 1nk-2 Moxer
(dhopMHUpPOBaTh BHIOOPKHU U
MOITOTABIIUBATH JIAHHBIC TSI
MIPOBEJICHUS aHATN3a

3HaTh:
- CIIOCOOBI BBISIBICHUSI HEU3BECTHBIX
3aKOHOMEPHOCTEN U3 MHOTOMEPHBIX
JIAaHHBIX;

- mpaBuiIa (GOPMHUPOBAHUS BHIOOPOK U
METO/IbI ITPEIBAPUTEIILHON 00pabOTKH
JTAHHBIX.

YMETh:

- UCTIOJIH30BATh CTAHIAPTHHIE MTAKETHI
MPUKJIAJHBIX IPOTPAMM U OTKPBIThIE
OMOIMOTEKU I PEIIeHUs] TPAKTUUECKUX
3ajay;

- popMuUpOBaTH BEIOOPKH U MTPOBOIUTH
peBapUTeNIbHYI0 00pa0OTKY IaHHBIX.

[TK-2 Cnocoben
pa3pabaThiBaTh U
NPUMEHSTHh TEXHOJIOTUH
cbopa, o0paboTKH u
aHaJIN3a Pa3HOTUITHBIX
JAHHBIX JIJIS pacyeTa u
NPOCKTHUPOBAHHUS CUCTEM H
CpE/CTB aBTOMATH3AIMH U
yIpaBJICHUS

N-2nk-2 @opmynupyer
KPUTEPHH KayecTBa,
pa3paboTKH, HACTPONKH U
TECTUPOBAHUS aJITOPUTMOB
aHaJM3a JJaHHBIX

3HATh:
- CITOCOOBI MAIIIMHHOTO O0YUYeHUs U
METO/Ibl MHTEJUICKTYaJIbHOTO aHan3a
JTAaHHBIX;

- METOJIUKY TIPOBEICHHS 00pabOTKH U
aHanM3a JaHHBIX.

YMETB!
- 000CHOBBIBaTh BEIOOP METO/A aHAIH3A
JTAHHBIX ¥ OILICHUBATh KA4€CTBO
IMMOJIYYCHHBIX PE3YJIbTATOB,

- IPOBOJIUTH cOOp, 00pabOTKY U aHATTU3
JAaHHBIX C UCIIOJIB30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUHN U
METOOHK.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOM mpodecCHOHAIbHOM 00pa3oBaTeNbHON IporpaMme
VYmpasnenne u uHpopMaTuka B TexHuuecknx cuctemax (mamee — OIIOII), nampaBiieHUs MOATOTOBKH
27.03.04 VYmpaBineHne B TEXHMYECKHMX CHCTEMax, ypOBEHb OOpa3oOBaHMS: BBHICIIEE OOpa3OBaHHUE -
OaxanaBpuar.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MammHHOe 00y4eHue ¢ 50 5 10 4 6 - - - - - 30 - Ilodz0moska K KOHmMPOALHOU padome:
yauteneMm (perpeccus) [ToaroroBka k KOHTPOJILHOU paboTe Ne2.
11 [TocTanoBka 3anaumn 10 2 - 2 - - - - - 6 - «Omnpenenenre napaMeTpoB U OLICHUBAaHUE
MAIIMHHOTO O0YYeHHUS. aJIEKBaTHOCTH PErPECCUOHHON Moaenu». Jlis
®opMupoBaHue U BBINOJIHEHHS 3aJJaHUH KOHTPOJIBHOM paboThI
HCCIIeI0OBAaHUE BBIOOPOK HEOOX0AMMO M3Y4UTh JIEKIIMOHHBIH MaTepuan
1.2 | PerpeccroHHBIH aHAU3 40 8 4 4 - - - - - 24 - no Teme 2 (.5, 12-15 «ConepxaHus»).

Ilo020moeKka K KOHmMPOIbHOU padome:
[MoxroroBka Kk KOHTPOIBHOH padote Nel.
«[IpenBapuTeIbHBIN aHAN3 BEIOOPKHU U BBIOOP
WHPOPMATUBHBIX MIPU3HAKOBY. JlJIs
BBITIOJTHEHUS 3aJaHUH KOHTPOJIBHOW PadOTHI
HE00X0IUMO U3YYHUTh JIEKIIMOHHBIH MaTepual
o teme 1 (. 1-6 «Conpepxanus»).
Iloozomogka k nabopamopmnoit pabome:
[ToaroTroBka K BBITTOJHEHUIO JTA0OPATOPHOM
pabotsl Nel: «ITocTpoeHue u aHanus
PETPECCHOHHBIX 3aBHCUMOCTEM». [1Iis
BEITTOJTHEHUS 3aJaHUl JTab0paToOpHOH paboTHI
HEO0XOIMMO U3yYUTh JICKIIMOHHBII MaTepral
o teme 2 (. 1-16 «ConepxxaHus»), a Takxe
OTIHCAHWE JATACETOB, HA KOTOPBIX MMPOBOISATCS
HCCIICIOBAHHS.
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], ctp. 10-11, 21-46

[2], cTp. 5-7
[3], ctp. 49-50




[5], cTp. 52-55,162-164, 200-205, 213-218, 277-
280, 284-288

2 MammHHoe 00y4eHue 29 6 15 Ilodzomogka Kk nabopamophoii pabome:
6e3 yunrens [ToaroroBka K BBINOIHEHHUIO J1a00OPATOPHON
(xmactepu3anmys) paboter Ne2: «M3ydeHue MeTo0B
2.1 Mertonast 15 4 7 BU3YyaJIU3alUy U KJIACTEPU3ALNK JaHHBIX». J{is
KJIACTEPU3aIIUHI BBITIOJTHEHUS 3a/1aHUH 1a00paTOpHOH pabOTEI
2.2 MeTomap! CHIKEHUS 14 2 8 HEOOXOANMO M3Y4NTh JTEKIHOHHBIH MaTepHa
pPa3MepHOCTH U o TeMaM | 1 2, a Takke ONUCaHKE 1aTaCceTOB,
BU3yaIH3aIIA Ha KOTOPBIX POBOJSTCS UCCIIEIOBAHNS.
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[1], cTp. 65-71
[3], cTp. 283-298
[4], ctp. 23-27
[5], cTp. 44-50, 301-304, 379-380, 435-436
3 MammHHOe 00y4eHue ¢ 38 10 20 Ilodzomoska pacuemusix 3adanuii:
yUHUTEIEeM IMoaroroBka pacyeTHOTO 3aJaHUS
(xkmaccudukarys) «Pa3BenoYHBII aHATU3 JAHHBIX U IOCTPOCHHE
3.1 Mertonast 24 6 14 Mojelnei». {1 BRIMOJTHEHUS 3aJaHui
Kiaccupukanmn pacyeTHOro 3aJaHusi HEOOXOANMO M3Y4UTh
3.2 MeTomp! MOCTpOCHU 14 4 6 JIEKIMOHHBIN MaTepual o TeMaM 1 u 2
aHcaMOJIei TEKYLIETro pasjiena, a Tak)Ke OBTOPUTh
KJ1acCH()UKAaTOPOB MaTepHai 1o pasaenam 1 u 2.
(KOJUIEKTUBHBIX Iloozomogka k 1abopamopnoit padome:
pereHuit) ITonroToBKa K BEINOJHEHHIO Ta00PaTOPHOM

pabotel Ne3: «CpaBHUTENBHBIN aHATN3 METOI0B
kiaccuduKkauy 1aHHbIX». 1151 BBINOTHEHUSI
3aaHul JTabopaTOpHOH paboTH HEOOXOAUMO
N3Y4YHUTH JICKIIMOHHBIN MaTepHal 1o TeMaM 1 u
2, a TaK)Ke ONMCAHUE JaTaCeTOB, Ha KOTOPBIX
MIPOBOASATCS UCCIIEOBAHMSI.

Ilo020mo6Ka K KOHMPOILHOU padome:
IMoaroroBka k KOHTpOIBEHOH padoTte Ne3.
«Metonpl knaccuuranyy JaHHbIX Y. [
BBITIOJTHEHHS 3aJJaHUH KOHTPOJIBHOH PabOTHI
HEOO0XOIMMO U3yYUTh JICKIIMOHHBII MaTepra
o teme 1 (m.5-9 «Conepxanus»).
H3yuenue mamepuanos numepamypHsix
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UCMOYHUKO8.
[2], ctp. 27-36, 41-58, 79-94
[4], cTp. 20-22
[5], ctp. 110-112, 290-298

4 [puxnagabie 3a7a9u 27 6 4 2 - 15 - Iloozomoeka k nabopamopnoit pabome:
MAaIIMHHOTO O0y4YeHHUS IToaroroBka K BBITOJHEHUIO Ta00OPATOPHOU
4.1 | MamuHHOE 0OyUeHHE C 10 2 2 - - 6 - pabotst Ned: «OOpaboTKa U aHAIIN3 peanbHBIX
MOJKPETIICHUEM MacCHBOB JaHHBIX». [lJIs BBITIOJIHEHUS 3aJaHUH
4.2 MeToauka aHaTH3a 17 4 2 2 - 9 - nmabopaTopHO# pabOTEI HEOOXOANMO U3YIUTH
HCCIIEyEMOr0 JaTacera JIEKLIMOHHBIN MaTepuan 1o TemMaM 1 u 2, a
TaKXe MPOaHATIN3UPOBATh HHANBUAYAIEHOE
3aJjaHKe, BBIJAHHOE TIperofaBaresieM (1aTacer
ISl ICCTIeIOBaHUs ).
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], cTp. 57-85
[5], cTp. 105-106, 298-300, 373-377, 471-472
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 16 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2 - 0.5 1135

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymuii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mawunnoe obyuenue ¢ yuumenem (peepeccust)

1.1. ITocTaHOBKa 3a7jaui MAIMHHOTO 00yueHusi. POPpMHUPOBAHUE U UCCIIE0BAaHHE BHIOOPOK

Ponp mammuuoro obyuenuss (MO) B MAJI. Tumnbr 3amau MO. Ilonsitue nepeoOydeHus: u
HeooOyueHus. Bunpel BbiOOpok. IlpenBapurenbHbli aHain3 BbIOOPKH, BBISIBICHHE BBIOPOCOB.
[uarpamma Teroku. MHOromepHoe HOpMalbHOE pactpezcieHue. IlapHblid, dYacTHBIA U
MHOX€ECTBEHHBIN K03 uiineHTs! koppensunu. Bei6op nHpopMaTUBHBIX TPU3HAKOB.

1.2. Perpeccronnslii aHaIN3

OcHoBHBIE Tpeanonoxenus. Boibop ¢yHkuumu perpeccun. Buabl ¢pyHkuuu noreps. Meton
HanMmenbx kBajaparoB (MHK). Omnpenenenune ko3((GUIMEHTOB NapHOW M MHOKECTBEHHOMH
perpeccur. YpaBHEHUE perpeccud B CTaHIapTU3UpoBaHHOH Qopme. IlpoBepka 3HauMMocTH
YpaBHEHUS PETPECCHUU, TMPOBEpPKa 3HAYMMOCTH Kod(hduimeHToB perpeccuu. CBOMCTBAa OIICHOK
MHK. Cpennuii kBajgpaT omuOKM OLleHMBaHUS mapaMeTpa. [locTpoeHue JOBEpUTENIBHBIX
UHTEPBAIOB Ui K03 (UIMeHToB perpeccuu. llocTpoeHHne ITOBEpUTEIBHBIX HHTEPBAIOB IS
nporHo3a. IIpoBepka aJeKBaTHOCTH perpeccuoHHoi Mmozenu. KosdouiueHt aerepMuHaIMU.
OOmas, oOwsicHeHHass W ocrtarouHas aucrepcuu. Kpurepuit JlypOouna-Barcona. Ilpuumnbi
HEaJIeKBaTHOCTH PErpeCCHOHHON MoJienu. BiusiHue HecoOuIt0/1eHHsI OCHOBHBIX MPEAIOIOKEHUH Ha
To4HOCTH oreHoKk MHK.

2. Mawunnoe obyuenue 6e3 yyuumens (Kiacmepuzayus)

2.1. Meronp! knacrepu3auu

[Tnockue u MepapXuyecKue MEeToAbl KiacTepu3aluu. MEeTpUKU pacCTOSIHUSI U MEPbl OJU30CTH.
Hepapxudeckuii KIacTEepHBIM aHaiu3, CrocoObl 0o0benMHEHHs KiacTepoB. Meron k -cpemHux.
Meton DBSCAN. O630p MeTo10B Ki1actepu3anuu. Kpurepun kauecTBa KiIacTepu3alluu.

2.2. MeTronibl CHUKEHUS pa3MEPHOCTU U BU3YyalHU3al[ul

CHmwKeHue pa3sMEpPHOCTH M BU3yalu3alus JaHHbIX. KOMIIOHEHTHBI aHalIW3, BBIYMCIICHHE
[JIaBHBIX KOMIIOHEHT, MX HCIOJb30BaHUE Js mpeoOpa3oBaHUsl MNpu3HakoB B 3amayax MO.
CunrynspHoe pasnoxxkeHue. MeToasl BHU3yalu3alliM MHOTOMEpHBIX HaOmoneHuil. I[lonsTue
BBIUMCIUTENBHON CIOKHOCTU. OLIEHKAa BBIYMCIUTENBHON CIOXHOCTH METOJOB KJacTepU3aluu U
BU3YaIU3al1u.

3. Mawunnoe obyyenue ¢ yyuumenem (kiaccuduxauusi)

3.1. Metons! kiaccupukanuu

[TocTtanoBka 3amaun OwuHapHON Kiaccupukanuu. OOyuaromias, MTpPOBEpOYHAs, TECTOBas
BBIOOpKHU. Mephsl kauecTBa Kiaccudukauu. MHorokiaaccoBas kinaccudukanusa. CrocoOsl pacuera
MOKAa3aTeJIe: «OJWH MPOTUB BCEX», «KAXKIBIM MPOTUB KaXJA0ro». MeTon Ommkaliero cocena u
ero monudpukamnuu. Ceszb Metona k -bC u 3amaun perpeccun. Jloructudeckas perpeccus. [lonstue
perymsapusanun. Teopema baiieca u mammuaHOe oOyuenue. JlepeBbsi pemenuit (JIP). CriocoOw
BBIABJICHUs] MH(OpMATHBHBIX Npu3HakoB. Anroputmsl ID3, C4.5, CART, CHAID. OG63op u
CPaBHHUTEIHHBIA aHAIM3 METOI0B KIIACCU(UKAIIHH.

3.2. Meronbl mocTpoeHust ancamOiel Kiaccu(puKkaTopoB (KOJUIEKTUBHBIX peIIeHUi)
O6ocHoBaHMEe 11e7eco00pa3HOCTH MOCTPOCHUs aHcambOiell. AHcaMOnM KiacCU(pUKATOpPOB Ha
ocnoBe JIP. Bagging u Boosting. Cnyuaiinsiii nec. Hactpoiika mapameTpoB. AHaJIU3 TOYHOCTH
(cmemenne u nucriepcuu) ancamboineld Ha ocHoBe JIP. Mcmonbs3oBanme ancamOneit ajis perieHus
3aJa4 PErpeccuy U KIaCCU(PHUKAIIHH.
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4. [Ipurxnaonwvie 3a0auu MawunHo20 00yYenus

4.1. MamuuHoe 00y4eHHE ¢ TTOAKPEIUICHUEM
[Tonsitue o renernueckux anroputmax (I'A). I'enetnueckue oneparopsl. Knaccuueckas cxema
I'A. O6nactu npumenenus ['A. O630p Apyrux crocod60B MaTMHHOTO 00YUYEHUSI.

4.2. Meroauka aHaian3a UCCIEAYEMOro JaTaceTa
OcHoBHbIe 3Tarbl aHaidu3a aaraceta. CrocoObl yueTa anpuopHON HHPOPMALMK U IKCHEPTHBIX
OLICHOK. HpI/IMepBI PCIICHUA ITPUKIIAIHBIX 3aJ/1a4.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. [TocraHoBKa 3a1aun MaTMHHOTO 00y4eHus (knaccudukarms). Meto 6mukaiiiero coceaa
U ero MouuKaImy;
2. IlpeaBapuTenbHBIi aHAIU3 BEIOOPKH, BBISIBIICHHE BEIOPOCOB, Auarpamma ThIOKH;
3. Koppensiunonsslii ananus. Beibop nHdpopmaTuBHBIX TpU3HAKOB. [1apHbIi, YacTHBINA U
MHOXeCTBEHHBIN K03 dutinenTsr koppemsaunu. Koapumment koppensiuuu ams
KaTeropuaJibHbIX BEJIUYUH;
4. IMapnas nmuHeiHas perpeccus. OnpeaeneHne oueHoK Ko UIMeHToB perpeccun. Pacuer
JMCTIEPCUOHHBIX COOTHOILIEHUH 151 JIMHEHHON cpeiHeKBaapaTuueckoi perpeccun. OneHka
a/ICKBaTHOCTH PErpeCCHOHHON MO,
5. MHoxecTBeHHas perpeccus. Mupopmanmonnas marpuna Oumepa. OnpeneneHue
JMICTIEPCHU OLIEHOK mapamMeTpoB. [locTpoeHne noBepuTenbHBIX HHTEpBaoB. [IpoBenenue
KOHTPOJIBbHOM paboTsl «OnpezeneHre napaMeTpoB U OLIEHUBaHHUE a/IeKBATHOCTU
PETPECCUOHHON MOJIETINY;
6. IIpeoOpazoBaHue MPU3HAKOB B 337]a4aX MAlIMHHOIO 00y4yeHus. Brerunciaenue riaBHbIX
KOMITOHEHT;
7. IlocTaHoBKa 3314l MalIMHHOTO 00yueHus (kiaacrepusanus). [Tnockue u nepapxuueckue
MmeToab! Kinactepuzanun. [loctpoerne nenaporpamm. [IpoBeneHre KOHTPOIHLHON paOOTHI
«MeTozpl KacTepu3aluy U Kiaccu(GUKaul JaHHbBIX»;
8. Metoab! knaccudukanuu (0ailecoBCKUi MOAX0/, AEPEBbs PELLIEHUH, TOTUCTHYECKas
perpeccusi). AHCaMOJIu Ki1acCU(pUKATOPOB.

3.4. TeMbl 1a00paTOPHBIX padoT
1. JIabopartopHas pabota Ned: «O0OpaboTKa U aHAIN3 pealIbHbIX MAaCCUBOB JIaHHBIX»;
2. JJaboparopHas pabota Ne3: «CpaBHHUTEIbHBII aHAIN3 METOJIOB KIIaCCU(UKALUYU TAHHBIX»;
3. JlabopaTtopHas pabota Ne2: «M3yueHne METO0B BU3YaTU3alMK U KJIACTEPU3AIIIHI
JTAHHBIX ),
4. JIaboparopnas padota Nel: «Iloctpoenue u aHaIM3 perpeCCHOHHBIX 3aBUCUMOCTEM.

3.5 KoncyabTanum

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. KoHcympranuu HanpaBlieHbl Ha pa300p HanOoJee CIIOKHBIX aCIIEKTOB HHTEIUIEKTYaIbHOTO
aHaJlM3a JIaHHBIX, OTBETHI Ha BOIIPOCKHI CTYJACHTOB U aHANIU3 OIIMOOK, JOMYIIEHHBIX B XOe
BBITIOJTHEHUST KOHTPOJBHBIX Pa0OT U 3alIUT J1a00paTOpHBIX padoT.

2. KoHncynbranuu HampaBlieHbl Ha pa300p Hanbomee CI0KHBIX aCTIeKTOB MHTEIUIEKTYaIbHOTO
AaHaJIM3a JaHHBIX, OTBETHI HA BOIIPOCHI CTYACHTOB U aHAJIN3 OI_HI/I6OK, JOIMMYIICHHBIX B XOA€
BBITIOJTHEHUS] KOHTPOJBHBIX pa0OT U 3alIUT Ja00paTOPHBIX PaboT.



3. Koncynpranumn HanpasieHsl Ha pa30op HanOosee CI0XKHBIX ACTIEKTOB MHTEIUIEKTYaIbHOTO
aHaIM3a JAHHBIX, OOBSICHEHHS IOCIEI0BATEIBHOCTH BBIIIOIHEHHS PAacYeTHOTO 3a/1aHMHS,
OTBETHl Ha BOMPOCHI CTYIEHTOB M aHAIN3 OMIMOOK, JIOMYIIEHHBIX B XO/€ BBIMOJIHEHUS
KOHTPOJIBHBIX PA0OT U 3aIUT JJaOOPAaTOPHBIX padoT.

4. KoHcynpTanuu HarpaslieHbl Ha pa30op HanboJee CI0KHBIX ACIIEKTOB MHTEIUIEKTYaIbHOTO
aHaJIM3a JaHHBIX, OTBETH HA BOIPOCH CTYJCHTOB U aHAJIHM3 OMIMOOK, JOMYIICHHBIX B X0/
BBITIOJTHEHUS] KOHTPOJILHBIX pa0OT U 3alIUT Ja00paTOPHBIX PaboT.

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB JHCHMILJIMHBI U (hopMHP

€MbIX B HUX KOMIETEeHII NI

3arIaHupOBaHHbBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
JTUCIUILINHE COOTBETCTBUH C
WH/INKaTOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1]2]3]4
3HaTh:
npaBuiia GOPMHUPOBAHMS BBIOOPOK M METO/IbI V-l + Kontponbnas pabora/KonTpoasHas padora Nel
TIpeABAPUTEIILHON 00pabOTKH JaHHBIX ’
CHOCOOBI BBISBIICHUSI HEU3BECTHBIX 3aKOHOMEPHOCTEH V-l + KonTponbnas pabora/KontponbHas padbota Ne2
13 MHOTOMEPHBIX JIaHHBIX
METOJIMKY MpOBeAeHHsI 00paboTKH U aHanu3a naHHeix | MJ-2nx-2 + | + | + | + | Kourponwpnas pabora/Kontponbnas pabora N3
CHOCOOBI MAIIMHHOTO OOYYEHHSI U METO/IbI PacuetHo-rpaduueckas pabora/3amura pac4eTHOrO
HMHTEIUIEKTYAJIbHOTO aHAIN3a JaHHBIX N/I-2mx-2 + + 3aganusg «Pa3sBeo4YHbIA aHAINU3 JaHHBIX U
MOCTPOCHUE MOJIETICH»
Ymersb:
(dbopMHUpPOBaTh BEIOOPKHU U MPOBOIUTH V-1 + Jlaboparopnas pabota/3aniura 1abopaTopHOit paboThHI
MIpe/IBAPUTENIbHYI0 00pabOTKY JaHHBIX ) Nel
MCMOJIb30BaTh CTAHAAPTHBIE MAKEThl MPUKIIAIHBIX JlaGopatopHas pabora/3amura 1a60paTopHON pabOThI
MIPOrpaMM U OTKPBITbIE OUOIMOTEKU JJIs PEeILICHUs N-1nk-2 + Ne2
MPAKTUYECKHX 3a/1a4
MIPOBOAUTH cOOp, 00pabOTKY M aHATIU3 JaHHBIX C Jlaboparopnas padota/3amura 1a60paTopHOI pabOThHI
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX N-2nk-2 + + + + | Ne4
TEXHOJIOTUHA U METOIHUK
000CHOBBIBaTh BHIOOP METO/a aHAJIN3A JAHHBIX U V202 + JlaGopatopHas paboTa/3amura 1a60paTopHON pabOThI

OICHUBATH KAYCCTBO IMOJYUCHHBIX PE3YJILTATOB

Ne3
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa naboparopuoit padotel Nel (Jlaboparopras paboTa)
2. 3amuTa 1aboparopHoii padotel Ne2 (JlabopartopHas padbora)
3. 3amura naboparoproii padoter Ne3 (Jlaboparopnas padoTa)
4. 3anuta maboparopHoit pabotsl Ned (JlabopaTopHas padbora)
5. 3ammTa pacueTHOro 3afanus «Pa3Be10UHbII aHaIU3 JaHHBIX U IOCTPOEHUE MOJIENEH»
(PacuerHo-rpaduueckas pabora)

Popma peanmzanuu: [TucemenHas pabora
1. KorrponpHas padorta Nel (KonTpoasHas padora)
2. KontponbHas padota Ne2 (KonTponsHas pabota)
3. Kontponbnas padota Ne3 (KontponbHas pabota)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTAL[MIOHHOM COCTABIIAIOILINX.

B numioM BBICTaBIs€TCS OIIEHKA 3a 5 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Tomuees, B. O. MeToab! BISIBIEHNS 3aKOHOMEPHOCTEN U3 SMIIMPUUECKUX JAHHBIX ;| yueOHOe
nocobwue 1o Kypcy "Maentuduxarys u [uarHocTuka cucteM" 1o crnenuanbHoCcTy "YpaBieHue u
nHpopmaTtuka B Texunueckux cucremax" / B. O. TorueeB, Mock. suepr. ua-t (MOU TY) . — M. :
Usnarensckuii nom MOU, 2010 . — 88 ¢. - ISBN 978-5-383-00412-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1474;

2. Tomgees, B. O. OcHOBBI TEOpHH KiIaccU(UKALIMA MHOTOMEPHBIX HAOII0/IeHU : yueOHoe
nocobwue 1o Kypcy "Maentuduxarys u quarHocTuKa cucteM" 1o crenuanbHoCcTy "YpaBieHue u
uH(popmMaTuka B TexHuueckux cucremax "/ B. O. Tomuees, Han. uccnen. yu-t "MOU" . — M. :
Usnarensckuii nom MOU, 2012 . — 124 ¢. - ISBN 978-5-383-00690-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3463;

3. Bykonos, 3. A. OCHOBBI CTaTHCTHYECKOTrO aHanu3a. [I[pakTUKyM MO CTaTUCTUYECKUM METOJaM U
uccienoBanuio onepanuii ¢ ucnonabzoBanuem maketoB STATISTICA u EXCEL : yuebnoe mocobue
10 CITeIUATBHOCTH "MeHeDKMeHT opranu3anun” / . A. BykoioB . — 2-e u31., Herp. u 01 . — M. :
Dopym, 2008 . — 464 c. — (Briciiee oopazoBanue) . - ISBN 978-5-911342-31-9 .;
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4. Opnos, A. U. BeposITHOCTb U NPUKJIaHAst CTATUCTUKA: OCHOBHBIE (DAaKTHI : cripaBouHUK / A. U.
Opnos . — M. : KnoPyc, 2015 . — 190 c. - ISBN 978-5-406-04302-8 .;

5. A. 1. Opnos- "lIpuknannas craructuka", U3narenscro: "MHTEpHET-Y HUBEPCUTET
Nudopmanuonnsix Texnomoruit (MHTYUT)", Mockaa, 2009 - (846 c.)
https://biblioclub.ru/index.php?page=book&id=234537.

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT o()UCHBIX IPOrpamm;
2. Windows / OniepanrionHas cucrema cemeictra Linux.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodecCuoHATIbHbIE 0a3bl JAHHBIX U HH(OPMAIUOHHO-
CIIpaBOYHbIE CHCTEMBI:

. 9BC Jlans - https://e.lanbook.com/

. Hayunasi 3siekTponnas 6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbIix Scopus - http://www.scopus.com

. HanuoHanbHast 3JIeKTpoHHAas 0udamnoTeka - https://rusneb.ru/

9BC "Koncyabranr cryaenta' - http://www.studentlibrary.ru/

. DaexkTponHasi 6udsmmoreka MIU (36 MIM) - http://elib.mpei.ru/login.php

. ITopTan oTKpwITHIX JaHHBIX Poccuiickoii ®enepanuu - https://data.gov.ru

. ba3a oTKpBITHIX JaHHBIX MUHHMCTEPCTBA TPYAA U COUMATBbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata

10. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYeCKOro pa3putust P@ -
http://www.economy.gov.ru

12. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata

13. DuexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

14. HaumoHaIbHBII NOPTAJ OHJIAIH 00y4ueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. O¢puunanbublii caiit @egepajabHOr0 areHTCTBA 10 TEXHUYECKOMY PeryJIMpoOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

16. OTkpbITas yHuBepcuTerckas nnpopmannonnas cucrema «POCCHS -
https://uisrussia.msu.ru

©CO~NOUTAWN -

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJINHBI

Tun nomeneHus Homep ayauropumn, OcHamenue
HauMCHOBaHue
VY4eOHble ayAUuTOpUU IS M-307, Yuebnas CTOJI IIPEI0/1aBaTesi, CTOJI yUeOHbIH,
IIPOBEIEHUS JIEKIIMOHHBIX ayJIUTOpuUs CTYJI, IOCKa MEeJIOBasi, MyJIbTUMEIUHHBIN
3aHATUHN U TEKYILETO IIPOEKTOP, IKPaH
KOHTPOJIA 2K-120, MamuHHBIH 3a1 cepBep, KOHIULMOHED
MBI
VY4eOHble ayAUuTOpUU IS M-307, Yuebnast CTOJI TPEIo1aBaTesi, CTOJI yueOHbIH,
IIPOBEACHUS ayJIUTOpuUs CTYJI, IOCKa MEeJIOBasi, MyJIbTUMEIUHHBIN
NPaKTUYECKHUX 3aHITHH, MIPOEKTOP, IKpaH
KP u KII 2K-120, MammHHBIi 3a1 cepBep, KOHAULUOHED
MBI
Y4eOHble ayAUTOpUU IS M-304a/1, Yuebnas CTOJI IIPENOAABaTENs, CTOI
POBEJCHUS naboparopus KOMITbIOTEPHBIN, CTYI, KOMIIBIOTEpHAs
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1a00paTOPHBIX 3aHATUN

MOACIIMPOBAHUSA CUCTEM
KU a”HaJIn3a JaHHBIX

CeTh ¢ BBIXOJOM B MIHTEpHeET, Tocka
MapKepHasi, KOMIIBIOTEP NEPCOHAIBHBIN

K-120, MammHHBIN 3a71

cepBep, KOHIULIUOHEP

MBI
VYyeOHbIC ayIUTOPUU IJIS M-307, YuebHnas CTOJI TIPENO/IaBaTelIs, CTOJI YYCOHBIH,
IPOBEACHUS ayIUTOpUs CTYJI, I0CKa MEJIOBasl, MYJbTUMEIUAHBIN
IPOMEKYTOUHOM POEKTOP, IKPaH
aTTecTauuu K-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
NBI
ITomemenus nis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHOM pabOThI KommbrotepHsiit MUCHbMEHHBIN, BEIlIaIKa JJIsl OJICXK/IbI,

YUTaIbHBIN 3aJ1

KOMITBIOTEPHAs CETh C BBIXOJOM B
HNHTepHeT, KOMIbIOTEP MEPCOHATIbHBIN,
MIPUHTEDP, KOHJIUIIMOHED

Ilomemenus st
KOHCYJIbTUPOBAHUS

M-304a/2, YueOnas
naboparopus
MOJICJTUPOBAHUS CUCTEM
Y aHaJIM3a JaHHBIX

Kpeciio pabodee, CTOJ MPernoaaBaTes,
CTOJ Y4eOHBIH, CTYI, mKad 1Is
JTOKYMEHTOB, IIKad VIS OIEKIbL,
KOMITBIOTEPHAsSI CETh C BBIXOJIOM B
HHTepHEeT, KOMIIBIOTEP MEPCOHATBHBIN

[Tomerienust st XpaHeHUs
00opynoBaHus U y4eOHOTO
WHBEHTAPS

M-309, Knamosas

CTOJI, CTYJI, KA 175 XpaHEHUS
UHBEHTapsI

M-301/1, KnagoBas

CTYI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HHTGJIJIGKTyaHLHLIﬁ dHaJIN3 JaHHBIX

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8

Kontponbnas padora Nel (KortponbHas padota)

3ammra naboparopHoii pabotsl Nel (JIaGoparopnast pabora)

Kontponbnas padora No2 (KontponbHas paboTa)

3ammra naboparopHoii paboTsl Ne2 (JlaGopatopHast pabora)

Kontponbnas padora Ne3 (KontponbHas paboTa)

3ammra taboparopHoii paboTsr Ne3 (JlaGoparopHast paboTa)

3amuta nabopatopHoit padotsl Ne4 (Jlaboparopnas padota)

3amuTa pacueTHOro 3afanus «Pa3Bel0uHbIN aHaIu3 JaHHBIX U IOCTPOECHUE MOJEIIEH»
(Pacuerno-rpaduueckas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paszen KM: 1 2 3 4 5 6 7 8
paznena JUCUHUTIIIUHBI Henens 4 6 8 10 12 12 15 16
KM:
1 Mammnaoe obydenue ¢
yuuTeneM (perpeccus)
[TocTaHoBKa 33ajauu MAlLTUHHOTO
11 o0Oyuenus. opMUpoBaHUE U + + + + +
UcclieIoBaHHE BEIOOPOK
1.2 Perpeccuonnslii ananus + + + + +
2 MaimmnHnoe oOyuenue 6e3
yuuTens (KJacTepu3aliys)
2.1 Mertoasl Ki1acTepu3aium + + + +
29 MeTonbl CHUKEHUS pa3MEPHOCTH + + + +
U BU3yaIH3alin
3 MammHHOe 00y4eHue ¢
yuuTeneM (Kiaccupukaims)
3.1 Mertonb! KinaccupuKauu + + + +
Mertoab!l mocTpoeHus: ancamoiei
3.2 KJIaCCU(PUKAaTOPOB + + + +
(KOJJIEKTUBHBIX PEIICHH)
4 [TpuknamHbIe 3aa90 MAITHHHOTO
o0y4deHus
41 MarmmaHOe 00yUeHHE ¢ + +
MIOJIKPETITICHHEM
49 Metoauka aHain3a + +

HCCIICAYEMOTI'0 naracera
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Bec KM, %:| 10 | 10 | 10 | 10 | 10 | 10 | 20 | 20 |
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