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Pabouas mporpamMma QMCLHILTHHEI «MHTeJUIEKTYAIbHbIA AHAIN3 AAHHLIX» IS
O0y4YaroIKMXCs 10 HAIpaBIeHHIO MOAroToBKH 09.04.01 WudopMaTika M BEIMMCIMTENBHAS
TE€XHHKa, MarucTepckux nporpamm (Ilpopuns noarorosku: MHpopMaTHKa ¥ BEYMCIHTEILHAS
TeXHHKa, TeXHOIOTMH HCKYCCTBEHHOTO HHTEIUIEKTA), COCTABIEHA HA OCHOBAHMH DenepanbHOro
TOCY/@pCTBEHHOTO 0Opa30BATENLHOTO CTAHAAPTA BEICIIETO OGPa3OBAHMA — Marucrparypa Io
HanpaBjieHuio  noarotoBku  09.04.01 HWudopmatnka #u  BeMMHCIMTEIbHAs TEXHHKA,
YTBEPXKACHHOIO NpHKa3oM MuHHCTEpCTBAa 0Opa3oBaHus W Hayku Poccumiickoit Qenepanuu OT
19 centsabps 2017 r. Ne 918 (¢ m3m. u gom.), Ilopsnka opraHM3anMH M OCYIIECTBICHHS
00pa3oBaTeNbHON IEATENBHOCTH MO 06Pa30BATENBHBIM IporpaMMaM BBEICHIETO OOpa3oBaHUS —
nporpaMmMaM  GakanaBpuaTra, MporpaMMaM —CIELHAIHTETa, IporpaMMaM MarucTparypel,
YTBEPXIEHHOTO NpHKa3oM MuHuCTepcTBa HaykM M Bhicmero o6pa3oBaHHs PoccHiCKoit
®enepaunn ot 06 ampens 2021 r. Ne 245 (¢ u3m. u JOI.), B COOTBETCTBHH C y4eOHBIM ILIAHOM,
YTBEPKICHHBIM Y4eHbM coBeToM PI'BOY BO «JlonI'Vy mua Habopa 2024 ropa.

PazpaboTunku:

Houent kahenpbl KOMIBIOTEPHBIX TEXHOIOTHIA, /A.I/LBOHﬂ;apCHKO

KaH[I. TEXH. HAYK, JOIIEHT

Paboyas nporpamma ono6pena Ha 3acenanuu KaeIphl KOMITBIOTEPHBIX TEXHOJIOTHIA.
IIpoToxomn ot 26.03.2024 1. Ne 12

3asenyromuii kadeapoit \/,@ I".B. Arepun

COI''TACOBAHO:

JlekaH pu3MKO-TeXHHYECKOTO (paKyiIbTeTa
28.03.2024 .

C.A. domenko

Y4eGHo-MeToamuecKas KOMUCCHS (DU3MKO-TEXHHIECKOTO bakynbrera.
ITpoToxomn ot 27.03.2024 1. Ne 2

Ipencenarens B. H. Kotenko
PykoBonurens ocHoBHO#M npodeccronatsHOl

00pasoBaTenbHON MporpaMMei,

A-p TEXHUYECKMX HAYK, Ipod. I'.B. ABepun

26.03.2024 r.



1. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII BO

VYuebnas muctuummHa «AHTeVIEKTYaJbHBII aHAMHW3 JAHHBIX» SIBIISICTCS
IPAKTUKO-OPUEHTUPOBAHHON JHUCUMIUIMHOW M OTHOCHTCS K 0a30BOH dYactu
00pa30BaTeNbHOM MPOTPAMMBI.

Jlia u3ydeHust NaHHOW y4eOHOM MUCIUIUIMHBI HEOOXOAUMBI 3HAHUS U YMEHUS,
dbopMupyeMble TPeaIIeCTBYIOUMMH JUCHUILTMHAME — «ba3bl naHHbIX», « TexHnonoruu
W3BJICUEHUS 3HaHMID, «Maremarukay, «lIporpammupoBanue». 3HaHUA U YMEHHS,
IIOJIyYCHHBIEC B XOJ€ U3YUYECHUS NUCUMIUINHBI «VIHTEIUIEKTyaIbHBIN aHAJIN3 JAHHBIX»,
VICITOJIB3YIOTCS IIPU HAIIMCAHUU MaruCTepCKON JUCCEPTALMH.

2. OHIMCAHME JUCHHUIIJINHBbI

HaumeHnoBaHue nokazareis XapakTepucTUKa JUCLIUIUTUHBI
YKpylHEHHas IPpyIIa HalpaBJICHUN 09.04.00 MudopmaTrka 1 BEIYMCIUTEIBHAS
MOJATOTOBKH TEXHUKA
Hanpasnenue noaroToBku 09.04.01 adopmaTrka 1 BEIYUCITUTEBHAS

TEXHHKa
[Iporpamma BeICcIIEro 00pazoBaHus MarucTparypa
Marucrepckas nporpamMmma 1. Undopmarnka v BEIMUCIUTENLHAS TEXHUKA
2. TexHONIOrUM UCKYCCTBEHHOTO MHTEIJICKTa
JucnumirHa 6a30B0ii / BApUATHBHOM 4acTh
00pa3oBaTeNbHON MPOTrpaMMbl basosas acTk
ouHas (popma 3ao4yHas hopma
oOy4eHus oOy4eHus
KonnuecTBO 3a4e€THEBIX €IUHUIL 4
OO11ee KOJIMYECTBO YaCcOB 144
I'ox moAroToBKU 2 2
Cemectp 3 —
KonuuecTBo conepkatebHbIX MOyJIEH 2 2
HenenrHoe KOJIMYECTBO YacOB JISI OYHOU
(hopMBI 00YUCHUS:
ayJIMTOPHBIX 3 —
JICKITMOHHBIX 16 2
MPaKTUYECKUX, CEMUHAPCKUX - -
1a00paTOPHBIX 32 6
CaMOCTOSITEIIEHOM paObOTHI 96 136
WHAUBUYaJIbHbIC 331aHUS
dopma MPOMEKYTOUHOM aTTECTANKI 3K3aMEH

3. HEJIb U 3AJJAYHU JTUCHHUTIIJIMHBI

Heap u3yuenuss nucuMnauHbl «AHTeIeKTyaJbHBIH aHAJM3 JaHHBIX» —
[OJlyYEHUE 3HAHUM M HABBIKOB II0 OCHOBHBIM BOIIPOCAM TEOPHUM M IPAKTUKU
UCIOJIb30BaHUs UHTEIUIEKTYaIbHBIX METOAOB aHAIN3a IaHHBIX.

3agaum: QopMupoBaHuE Yy CTYACHTOB TMPEJACTaBICHUS O THUMAX 3ajad,
BO3HMKAIOIIMX B OOJACTH HMHTEIUIEKTyalbHOTO aHanu3a AaHHbix (Data Mining);



HN3Y4YCHHUC OCHOBHBIX IMOAXOAOB M aJIrOpUTMOB PCIICHUSA 3aJdad aHallhu3a JaHHbIX U
0COOEHHOCTEHN UX IMPUMCHCHUA K PCIICHUIO PCAJIBHBIX 3a/{a4; ITOJIYYCHUC CTYICHTAMHA
HaBBIKA I10 BBISIBJICHHUIO, (bOpMaJ'II/IBaHI/II/I " YCIICHIHOMY PCIICHUTO ITPAKTUYCCKHX 3aaa4
dHalIM3a NAaHHBIX; IMOJYYCHHUC ITPAKTHUYCCKOI'O0 HABbLIKA B pa60Te C CYmCCTBYIOIINMU
IMPOIrpaMMHBIMU TTIAKCTAMHU 110 dHAJIN3Y JIaHHbIX.

4. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110
JAUCOUIIVIMHE (MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMbBIMH
PE3YJBTATAMHU OCBOEHUSA OBPA3OBATEJBHOMN ITPOI'PAMMBbI

[Ipouiecc wu3yueHuss UCUUIIMHBI «WHTENIEKTyallbHbI aHaIU3 JaHHBIX»
HarpanjeH Ha (OPMUPOBAHUE DJIEMEHTOB CJIEIYIOUX KOMIETEHIIUN B COOTBETCTBUU
¢ ®I'OC BO P® no Hanpasienuto mnoarotoBku 09.04.01 WMudopmaruka u
BBIYHMCIIUTENbHAS TEXHUKa W OCHOBHOW MpoQeccHOHaNbHON 00pa30oBaTeIbHOM
nporpaMMbl  BeICIIEro  oOpa3oBaHusi  HampasieHusi noarotoBku — 09.04.01
HNudopmaTuka u BEIYUCIUTETbHAS TEXHUKA!

Oowenpogeccuonanvnvie komnemenyuu (OIIK):

CnocobeH pa3zpabaTbiBaTh OPUTHHAIBHBIE AJITOPUTMBI M IPOrPaMMHBIE CPEJCTBA, B
OIIK-2 | ToM uucIe ¢ UCIOIb30BAHUEM COBPEMEHHBIX MHTEIUIEKTYAIbHBIX TEXHOJIOTUH, IS
pereHust po(heCCUOHAIBHBIX 3a/1a4

Crniocoben pazpabaTbiBaTh KOMIIOHEHTHI IIPOTPAMMHO- alMapaTHBIX KOMILJIEKCOB

OIIK-6
00paboTKu nHGOPMAITUU U ABTOMATH3UPOBAHHOTO TPOCKTUPOBAHHMS

CrniocobeH ananTupoBaTh 3apyOekHbIe KOMIUIEKCHI 00paboTKH HH(pOpMAIUU U

OIIK-7 .
ABTOMATU3HWPOBAHHOI'O MMPOCKTUPOBAHUA K HY>KAaM OTCUCCTBCHHBIX MMPCATIPHUATUN

NupukaTopsl JOCTH:KEHHUSI KOMIETEHHWH U Ppe3yJbTarTbl 00y4YeHUs.
JlocTkeHre KOMIIETEHIIMM OIIEHMBAETCA HAa OCHOBE CIEAYIOLIMX HMHIUKATOPOB U
COOTBETCTBYIOIIMX UM PE3YJIHTATOB O0YUCHHUS:

Oo6menpodeccuoHas
menpog HNnpnkaTopsl PesynbTarel 00yueHust

bHbI€ KOMIIETEHINH
OIIK-2. Cnocoben OIIK-2.1. 3HaeT NPUEMBI CTPYKTYPUPOBAHUSL
paspabarbiBaTh 3HaeT: COBPEMEHHbBIE BXOJIAIIEH HHPOPMAITUH.
OPHUT'MHAJIBHBIC HH@OpMaHHOHHO'
AJITOPUTMBIL 1 KOMMYHHUKALIMOHHBIE U 3HaeT OCHOBHBIC IMOIXOABI K aHATTN3Y JTaHHBIX
HPOrPpaMMHBIC MHTEIUICKTYaIbHbIC U CIIOCOOBI MX MOAM(UKALMH.
CPEICTBa, B TOM YHCIIC

TEXHOJIOTHH,
€ HCTIOIL30BANHEM 3HaeT MaTeMaTUYECKUE MOJCIIH, JIeKaIIIe
COBPEMEHHBIX HUHCTPYMEHTAaIbHbIC ACJIH, 11
MHTEIIEKTYaTbHBIX Cpelpl, MPOrpaMMHO- B OCHOBE PA3JMYHBIX OJXO0J0B K
TEXHOJIOTHIA, 118t TeXHUYECKUE MIAaTHOpPMBI | PELICHHUIO 3a/1a9 aHaIM3a JaHHBIX.
penieHus JUTA pEeLIEHUS

poeCCHOHAIIBHBIX 3a]1a4




mpohecCHOHATBHBIX
3a1a4

OIIK-2.2.

YMeeT: 000CHOBBIBATH
BBIOOP COBPEMEHHBIX
nH(pOpMaIMOHHO-
KOMMYHHUKAI[HOHHBIX U
UHTEJUICKTYaJIbHBIX
TEXHOJIOTH,
pa3pabarbIBaTh
OpUTHHAIILHBIC
POrPaMMHBIE CPEJICTBA
JUTSL PEIICHUS
npo(hecCHOHANBHBIX 3a71a4

Vmeer OGOCHOBBIBaTI: ONTUMAJIBHOCTbH
QITOPUTMOB B paMKax MOJIEJICH.

YMeeT HacTpanBaTh AJTOPUTMEI 1101
0COOCHHOCTH TIPUKIIAIHBIX 33]1aY.

OIIK-2.3.

Bnaneer: HaBbiKamMu
pa3paboTku
OPUTHHAIILHBIX
POrPaMMHBIX CPEICTB, B
TOM YHUCIIE C
HCIIOJIb30BaHHEM
COBPEMEHHBIX
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX U
MHTEJJIEKTYaTbHBIX
TEXHOJIOTHH, JTsl pEIICHUS
poeCCHOHANIBHBIX 3a]1a4

Brianeer HaBbikaMu pa3paboTKH
HPOrPAMMHBIX CPEICTB C MOMOIIBIO SI3BIKOB
mporpamMMupoBanus R, Python.

OIIK-6. Criocoben
pa3pabaTsiBaTh
KOMITOHEHTBI
MPOTPaMMHO-
anmapaTHbIX
KOMILJICKCOB
00paboTku
nH(pOpPMAIUH 1
aBTOMATHU3UPOBAHHOTO
MPOEKTHUPOBAHUS

OIIK-6.1.

3HaeT: anmnaparHble CpeICTBa
1 TIaTQOPMBI
UHGPACTPYKTYPhI
HHGOPMAITMOHHBIX
TEXHOJIOTHIA, BUJIBI,
Ha3HAUCHUE, APXUTEKTYPY,
METOJIBI Pa3pabOTKH U
AJIMAHUCTPUPOBAHHUS
MpOrpaMMHO-aNIapaTHBIX
KOMIUIEKCOB O0BEKTa
poheCCHOHATBHON
JICSTSIILHOCTH

3HaeT OCHOBHBIE TTOAXOAbI JIJIA peuicHu-d
3aaa4 MHTCIJICKTYAJIbHOI'O aHAJIM3a
JaHHBbIX.

OIIK-6.2.

YMeeT: aHau3upoOBaTh
TEXHUUYECKOE 3aJIlaHuE,
paspabarteiBaTh U
ONITUMH3HPOBATH
MPOTPaMMHBIN KO I
petieHus 3agaq 00paboTKu
uHQOPMAITUH U
aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHUSI.

YMeeT aHaTM3upOBaTh MPEIMETHYIO 001acTh,
JenaTh 00OOIECHUS M CHHTE3UPOBATh 3HAHMS
0 HEH.

VMmeer BBIOpaTh MOJIENb, HanboJee
aJICKBaTHYIO pelraeMoit 3agaue u
00ocHOBaTh €€ A3P(HEKTUBHOCTD.
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OIIK-6.3.

Bnaneer: HaBeIkaMu
COCTaBJICHUS TEXHHYICCKOMU
JIOKYMEHTAITH TI0
UCIIOJIb30BAHUIO U HACTPOMKE
KOMIIOHEHTOB MPOrpaMMHO-
armapaTHOTO KOMILIEKCA.

Brageer OCHOBHBIMH METOJIaMU 00pabOTKH
nHpopmarun

OIIK-7. Crocoben
a/lanTUPOBATh
3apyOeKHbIE
KOMILIEKCHI
00paboTKHu
nHpOpMALIUH U
aBTOMAaTH3UPOBAHHOTO
MPOEKTHPOBAHMUS K
HYXJIaM
OTEYECTBEHHBIX
HpeAnpUATHN

OIIK-7.1.

3HaeT: QyHKIMOHAJILHBIC
TpeOOBaHMs K MPUKIIATHOMY
MIPOrpaMMHOMY
obecTieueHunto TS peIeHIs
aKTyaJIbHBIX 33124
NPEANPUATANA OTpaciH,
HAIIMOHAJIbHBIC CTaHIAPTHI
00paboTKy HH(pOPMALIUHU U
ABTOMAaTH3UPOBAHHOTO
MPOEKTHPOBAHUS

3HaeT CTPYKTYPY U COACPKUMOE
MPOrPaMMHBIX ITAKETOB JIJISl aHATN3a TaHHBIX

OIIK-7.2.

YMeeT: npuBOINUTh
3apyOe)KHBIC KOMITIICKCHI
00paboTK! HHPpOPMAITUN B
COOTBETCTBHE C
HaIlMOHAJIHLHBIMH
CTaHJapTaMH,
MHTETPUPOBATH C
OTpacieBbIMH
UHQOPMAITUOHHBIMH
CUCTEMaMH

YMeer paboTaTh ¢ MaKeTaMH aHAIN3a |
pelaTh KOHKPETHBIC MPUKIIATHBIC 3a1aUH

OIIK-7.3.

BrnasieeT: HaBBIKAMHU
HaCTpOUKH mHTEpdetica,
paspaboTku
MOJIb30BATEIIBCKIX
11a0JIOHOB, HOJIKIIOYCHHS
OMOIHOTEK, 1OOABIEHNUS
HOBBIX (PYHKIIUH

Brnaneet nporpaMMHBIME HHCTPYMEHTAMH,
MO3BOJISTIOIIUMH THOKYIO IOJCTPOHKY
JITOPUTMA.

5. IPOI'PAMMA JUCHUIIJIMHBI

Tembl

Bonpocsl Tembl

Cooeporcamenvuutit modyp 1.

Tema I. Ucropus pazsutusi. OCHOBHBIC TPOOIEMBI, CHOPMYITUPOBAHHBIC IS CUCTEM
O030p coCcTOSTHUSL | HICKYCCTBEHHOTO MHTEIEKTa. OmnpeneyaeHus] UCKYCCTBEHHOTO HHTEIUICKTA.
po0sIeMbI 3a/lauy MHTEJUIEKTYaIbHOTO aHAJIN3a JaHHBIX

HCKYCCTBCHHOI'O
HUHTCIIJICKTA.




Tema 2. 3ajaya aHanM3a JaHHBIX, Kak 3ajJadya IIOMCKa 3aKOHOMEpPHOCTEH B
Metonpl MpoToKoJiaX HaOmogeHui. OnpefeeHne W CBOWCTBA AMITUPUUYCCKUX
IIPEIBAPUTEIBHON TUNOTE3. OMIIMPUYECKHE 3aKOHOMEPHOCTH HX MOATBEPKIACHHOCTh H
00pabOTKM JaHHBIX. | MOTEHIMAIbHAS ONPOBEPKUMOCTh. AJITOPUTM YCWIIEHUS runotes3. Teopus
n3MepeHuil. Tunsl U3MEpUTENbHBIX MIKal. JlomycTUMble MpeoOpa3oBaHUs
JUIS pa3iIM4YHbIX TUNOB IKajil. HopMupoBka mikan, BEIYUCICHUE PACCTOSHUM.
PasHoTunHele mnpusHakyd. DBeluuciaeHue paccTOSHUM B IPOCTPAHCTBE
Pa3HOTHUIIHBIX IPU3HAKOB. BeluKciieHne pacCTOSHUN MEXIy IPU3HAKaMU B
3aBHCHMOCTH OT UX THUIA.
Tema 3. Knaccugukanus 3anau aHanm3a JaHHBIX, Kak 3a/1a4 3alI0JHEHUs IPOOEIIOB B
Knaccudukanus Tabaune  OOBEKT-CBOMCTBO B 3aBUCHUMOCTH OT  THIIOB  IIIKAI,
3a1a4 aHaJIu3a | MECTOMOJIOKEHUSI U KOJIMUYecTBa MpoOenoB. ['Mmnore3a KOMIAKTHOCTH, Kak
JAaHHBIX. OJTHAa U3 OCHOBHBIX 0a30BBIX T'MIIOTE3 B aHAJIN3E JAHHBIX.

Bba3oBrle runoressl.

Tema 4.

3amaua kiaaccu(UKAMU M OCHOBHBIE MOJXOABI K €€ pelIeHHIo. 3aaada

3anaun KJIaCTepU3allMi U OCHOBHBIE MOAXOJIbI K €€ pelIeHuI0. 3aaua YaCTUYHOTO
KJaccu(uKanuy, o0yuenus (semi-supervised learning) Kkak mpoMeKyTOUHBIA BapUAHT MEKIY
KJIacTepu3aluy U | 3a7auelt kinaccudukanuy u Kiactepusanuu, 3pGeKTUBHOCTh TOCTAHOBKH B
YaCTUYHOTO YCIIOBHSIX HETIPEJICTABUTEIBHOCTH 00yYaromeil BBIOOPKH.
00yJeHUSI.
Cooepircamenvnulii Mo0yb 2.

Tema 5. OcHoBHbIE MTOAXOBI K PEHICHUIO 3a7jaui BbI0Opa MHGOPMATUBHOM CUCTEMBI
3anaua BeIOOpa U npusHakoB (feature selection). Kputepun kauectBa. Anroputrmsl nepedopa
reHepanuu MPU3HAKOBBIX MOJCUCTEM (IpaJueHTHbIe M cToxactuuyeckue). OCHOBHBIE
UH(POPMATUBHOU MOJIXOABl K pEIICHHIO 3aJauyd TIeHepaluu WH(POPMATUBHOW CHCTEMBI
CHCTEMBI npusHakoB (feature extraction). MeTox raBHBIX KOMIIOHEHT. Henmnuelinpie
IPU3HAKOB. peoOpa3oBaHus MPU3HAKOB.
Tema 6. 3anaua MIPOTHO3UPOBAHUS (perpeccuoHHOro aHamn3a), CBSI3b
3anaga F€OMETPUYECKON U CTATUCTUYECKOM NTOCTAaHOBOK. [locTpoeHne nuHEHHON
IPOTHO3UPOBAHUS | perpeccuu. BnusHue Buaa (QyHKUMM TMOTeph MPH BOCCTAHOBJICHUU
Y 3aT0JTHEHUS PerpecCuOHHOM 3aBUCUMOCTH. 3all0JHEHUE TPOOEIOB B TAOIUIAX TaHHBIX U
po0eoB. MOUCK OIMMOOK B MaHHBIX. Anroputm ZET. TI'pynma  anropuTmoB

WANGA 1151 pa3HOTUIIHBIX IEPEMEHHBIX.
Tema 7. [lepexoq OT OCHOBHBIX 3aJady aHajgu3a JaHHBIX K  3ajJadam
3anaun KOMOMHUpPOBaHHBIX. (OCOOCHHOCTH BbIOOpa MPHU3HAKOB [UId  3a1ad
KOMOWHUpOBaHHOT | Kiaccudukanuu. [IpuHImnel HatypanpHOU Kiaccudukanuu. 3amada SDX-
0 THIIA. Hanbollee 001Ias 3a1aya aHajaIn3a JaHHbBIX
Tema 8. KonkypeHTHOE cxozicTBa Kak 06a30Basi TUIIOTE3a Ui PEHICHUS PA3INYHBIX
OyHKUUA 3aja4y aHaM3a JaHHbIX. OnpeneneHust GyHKIUU KOHKYPEHTHOTO CXOJICTBA.
KOHKYPEHTHOTO N3mepenne KOMIaKTHOCTH C IOMOIIIbIO (DYHKIIMU KOHKYPEHTHOTO CXO/ICTBA.
CXO/ICTBA U AJNTOpUTMBI, OCHOBAaHHBIE Ha ()YHKIIMA KOHKYPEHTHOTO CXOJCTBA

OCHOBaHHBIE Ha
HEU aJITOPUTMBI.

Tema 9.
Ananmus
BPEMCHHBIX PSIOB

OcCHOBHBIE MOJXONbI, NPUMEHSEMbIE IPU aHAIM3€ BPEMEHHBIX pPSIOB.
Brizenenne TpeH10B M CE30HHBIX COCTABNIAOIMMX. Pa3noxenue B psax Oypoe
JUISI NIEPUOJUYECKUX MPOLEcCOB. MapKOBCKHE MOJENH.

6. CTPYKTYPA JUCHUIIJIMHBI

KoanuecTrBo yacoB




Ha3zBanus
coliepKaTeJbHbIX
MOJYJIEH U TeM

Ounas ¢popma
00y4eHust

3aounas popma 00yyeHUs

BCETroO

o~}
—
e

w
5

TeKIUN
HpaKTHUECKUE
71a00paTOpHbIE| |

Has paboTa

BCETroO

JIEKLIAU

IPAKTUICCKUE

nabopaTopHbIe| o

CaMOCTOSTEIb
Has pabota

ConepxaresibHbI

=¢ | camocTOosTEND

MoayJib 1

Tema 1. O630p
COCTOSAHUA
POOJIEMBI
HCKYCCTBEHHOTO
WHTEJUICKTa

13

10

13

0,1

0,5

12,4

Tema 2. Metonnl
IIpeABAPUTEIILHOU
00paboOTKH JaHHBIX.

16

10

16

0,25

0,5

15,25

Tema 3.
Knaccudukanus
3aJa4 aHaJIu3a
JTaHHBIX.

bazoBrie rUIOTE3HI.

18

12

18

0,25

16,75

Tema 4. 3amaun
KJIacCU(PUKaIHH,
KJIACTepU3AINH U
YaCTUYHOIO
o0Oy4eHusl.

18

12

18

0,25

0,5

17,25

Hmozo no 1-my
cooeporcamenbHoOMy
MO0y

65

7 14

44

65

0,85

2,5

61,65

ConepxareJbHbIH MOAYJIb 2

Tema 5. 3anaua
BBIOOpA U
reHepaIuu
nH(pOpPMaTUBHOU
CHUCTEMbI
MIPHU3HAKOB.

13

10

13

0,1

0,5

12,4

Tema 6. 3anaua
MIPOTHO3MPOBAHUS H
3aIlOJIHCHU L
po0eoB.

18

12

18

0,25

0,5

17,25

Tema 7. 3agaun
KOMOHWHUPOBAaHHOTO
THUIIA.

16

10

16

0,25

0,5

15,25




Tema 8. DyHKIUA
KOHKYPEHTHOT'O
CXOJICTBA U 16 | 2 4 10 | 16 | 0,25 1 14,75
OCHOBaHHBIC Ha HEH
AJTOPUTMBL.

Tema 9. Ananus
BPEMEHHBIX PAI0B

16 | 2 4 10 | 16 | 0,3 1 14,7

Hmozo no 2-my
cooepycamenvuomy | 719 | 9 18 52 | 79 | 1,15 35| 74,35
MO0y

Bcezo uacoe 144 | 16 32 96 (144 | 2 6 136

7. OPTAHM3AIIMSA CAMOCTOSATEJBHOM PABOTBI OBYYAIOIIUXCS

CamocrosiTenbHasi paboTa UMEET OCOOEHHOE 3HAa4YeHUEe Mg KpEeaTHUBHOTrO
(TBOPYECKOT0) YCBOEHHUSI OCHOBHBIX MOHATUI U KaT€rOpuil OCHOBBI HAYYHOU pabOThI
obyuaromuxcs. CamocTosiTeIbHasE padoTa 00ydJaroIIerocs sSBIsIeTCs BaXKHOU hopMoit
y4eOHOro mpolecca, KoTopas MO3BOJISIET MPUOOPECTH, a TAKKE 3aKpENHUTh HOBBIC
3HAHWS, HABBIKU M YMEHHUS, CHOPMHUPOBATH JUYHBIC YOEKICHUS, WCIOIH30BATh
MOJIYYEHHbIC 3HAHUS U YMEHHS B IPAKTUYECKOM AesATeNbHOCTA. OHA OCYIIECTBIISETCS
Ha MPOTSHKEHUHU BCEro Ipolecca 00y4eHHsI U UMEET CIIEAYIOIUE CTaIuu:

1. [lepBuyHOE O3HAKOMJIEHHE C MaTepuajlaMu JIEKUUA W COCTaBJICHUE
KOHCIIEKTA JICKIU;

2. VI3ydeHue u yCBOEHUE JIEKIIMOHHOTO MaTepHaa;

3. CamocrosiTenpHasi MpopabOTKa JIUTEPATYPHBIX UCTOYHUKOB M 00OOIICHME
U3YYEHHOT0 MaTepHana;

4. ITonroroBka K 1a00paTOPHBIM 3aHATHUSM;

5. UnauBuayanpHas paboTa 1o 3aJlaHuio IpenoaBaTers.

KoHTtposbHbIMU (hOpMamMu caMOCTOSATEIBHON pabOThl MO JUCHUUILIMHE MOTYT
ObITh cHeAylolIue: pabdoTa C JUTEpPaTypHbIMU TIEPBOMCTOYHUKAMH [0 TeMaM
JTUCUUIUIMHBL, BBIMOJIHEHUE TECTOB, MOATOTOBKA JIOKJIAJ0B, COOCTBEHHBIX MPOEKTOB,
TE€3UCOB, HAYYHBIX CTaTEM.

8. TEMATUKA JIABOPATOPHBIX 3AHATHUI

1. IlepBuuHbIii (pa3BeIOUYHBIN) aHAIN3 JAHHBIX

2. KitactepHsliil aHamm3 TaHHBIX

3. [IporHo3upoBaHuME  BPEMEHHBIX  PSJIOB C  TOMOIIBIO  JMHEHMHOTO
PErPECCUOHHOTO aHAIKU3a.

4, Knaccudukarus metoioM KNN.

Coneprkanue 1a60paTOPHBIX pabOT U METOIUYECKHIE PEKOMEHIAINN K HX
BBINIOJIHEHHIO TpuBeeHbI B anekTpoHHOM Y MK/I kadenpsr KT u B anekrponHoM
peno3utopun yueOHbIX KypcoB Jonl'Y.
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9. KOHTPOJIbHBIE BOITPOCHI K MPOMEXYTOUYHOM ATTECTALIUU

OnucartenbHbIE CTATUCTUKH.

HNuctpymeHnTapuii aisa ananmsa gaHHbiX. [laker R. Komnonents: R.

Pa3Benounas cratuctuka

Hepapxuyeckas KinacTepu3anus

Merton k-cpennux

[IpoBepka cTaTuctuueckux rumnore3. Ciydail olHON BBIOOPKHU

[TpoBepka cratuctuyeckux runore3. Ciydaid AByX BHIOOPOK.

IIpoBepka cratucTudyecKux runores McemnenoBanue cBs3u MEXIY

EPEMEHHBIMU

9. JluHelHbIN perpecCUOHHbBIN aHAIHU3

10.IIporuo3upoBaHne KOPOTKUX BPEMEHHBIX PSAJIOB

11.JIuneitnas perpeccus. [IpoBepka npeanonaoKeHuil U aHaIu3 pe3yIbTaToB

12.TIporHo3upoBaHne BPEMEHHBIX PSAOB. DKCIIOHEHIIMATBHOE CTIIaKUBAHHE

13.0mnenka ommbku mporuo3a. Kpocc-pamunanus. Beibop meron
IIPOTHO3UPOBAHUS.

14 Knaccudukanus. Metoa k-ro 6iamxaiiiiero cocena

15.Knaccuduxarnus. Jlepesns knaccuduxamuu CART

16.Knaccudukarus. AncaMOau Moieneit

17.Cnyuaiinblii jec.

18.I'pagueHTHBIN OyCTHHT

19.DaxTopHBIN aHAN3

20.AHanu3 riaaBHbIX KOMIIOHEHT

NGOk WN R

10. OHEHOYHBIE CPEJACTBA VI TEKYIIEI'O KOHTPOJIA
3HAHUM OBYUYAIOIIIUXCSA U TIPOMEXYTOYHON
ATTECTALIMU

OBPA3EIL 3A/JAHHA ITPOMEKYTOYHOI' O KOHTPOJIA
PI'bOY BO « 1IOHEIKUHU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

OU3NKO-TEXHUYECKUH (aKyIbTeT

Hanpaenenue noocomosxu: 09.04.01 Hugpopmamuxa u evtuuciumenbHas mexHuKa
Mazucmepckas npocpamma: Hugpopmamuka u gpluucnumenvnan mexHuka
IIpocpamma noocomoexu: akademuueckas mazucmpamypa

Cemecmp 1

Yuebnasa oucyunnuna Humennexkmyanonulii ananu3 0aHHbIX

MOAY/IbHAA KOHTPOJIbHAA PABOTA 1
BAPHUAHT Ne1l

Nmeercs Beioopka pazmepa 40x10000. O6beKThI BHIOOPKH — ManueHThl. 20 marueHTaM MocTaBIeH
JIMArHO3 «PACCEeSTHHBIN CKIIEpO3y», ocTaBimecs 20 — 310poBbl. [Ipu3Haky — 3HaYCHHS] aKTHBHOCTH
10000 rernoB. Heo6xo1uMo HalTH TeHBI, OTBETCTBEHHBIE 3a IIPEAPACIIONIOKEHHOCTh MAIUEHTOB K
paccestHHOMY cKJiepo3y. PemuTs 3Ty 3a/1aqy cpeicTBaMu CTaHIaPTHOTO MaKeTa aHalln3a JaHHBIX,



MpeABAPHUTEIIHLHO C(HOPMYIUPOBAB OTBETHI HA CIIEAYIOIINE BOTIPOCHI.
1. Kakas 370 3ayaua ananm3a gaHHbix? [Touemy?

2. Kakue 6a30Bble Ipeanoa0kKeHns o BaieMy MHEHUIO HY)KHO UCIIOIb30BaTh IS
YCIIELIHOTO perieHus 3Tor 3anaun? [louemy?

3. Kakoit anroput™ (HeCKOJIBKO anropuTMOB) Bbl ObI HCIIONIB30BANN AJIS PEIIEHUS 3TOM
3agaun? [Touemy?

YTBepkeHO Ha 3aceaHuH Kadeapbl KOMIIbIOTEPHBIX TEXHOJIOTHUH,

poTokoJ Ne OT «__» 20__r.
3aBenyrouuii kadeapoit AsepuH I'.B.
[IpenonaBarens bonnmapenko B.1.

KpnTepnn OLCHUBAHUA 3a1aHUA MOAYJIbHOT0 KOHTPOJIA

Homep 3a0anusn Konuuecmeo 6annoe
Bomnpoc 1 3
Bomnpoc 2 3
Bormpoc 3 3
Pemenue 3amanus 11
Bcezo 20

OBPA3EL] 9K3AMEHAIIHOHHOI'O BHJIETA

®I'BOY BO (JIOHELKAN I'OCYJIAPCTBEHHbI YHUBEPCUTET»
OU3NKO-TEXHUYECKUH (PaKyIbTET

Hanpaenenue noocomosxu: 09.04.01 Hugpopmamuxa u evtuuciumenbHas mexHuKa
Mazucmepckas npocpamma: Hugpopmamuka u gpluucnumenvnans mexHuka
IIpocpamma noocomoexu: akademuueckas mazucmpamypa

Cemecmp 1

Yuebnas oucyunauna Humennexkmyanonulii ananu3 OaHHbIX

JK3aMeHallMOHHbIN 6uieT 1
. MepbI 0;1130CTH MEX Ty TIPU3HAKAMH, H3MEPEHHBIMH B IITKAJTaX HAUMCHOBAHUN U CHITbHBIX.

2. MeToJ1 OTTIOPHBIX BEKTOPOB.

. 3aaun KOMOMHUPOBAHHOTO THUTIA.

VYTBepxIeHO Ha 3aceJaHuU Kadeaphl KOMIBIOTEPHBIX TEXHOJIOTHH,

npotokod Ne  oT «__ » 20 T
3aBeayromuit kadeapoit Asepun I'.B.
DK3aMeHaTop bonpapenko B.1.

Kputepuu oneHuBanus 3K3aMeHa

Homep 3a0anusn Koauuecmeo oannos
3ananue 1 15
3aganue 2 15
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3agadue 3 10
Bcero 40

11. PACHPEJAEJIEHUE BAJIJIOB, KOTOPBIE ITIOJIYYAIOT
OBYYAIOIIMECHA

OOmiasi oleHKa 3HAaHWM CTYIEHTOB MO AMCHUIUIMHE MpoBoguTcs mo 100-
OayUIbHOM IIKaje COTJacHO TaKUM KPUTEpUsSM, NMPUBEACHHBIM B TaOJHUIE HUXKE.
Opeanuzayuonno-yuebnas paboma cmyoenma B ayJUTOPUN OLIEHUBAETCS HA OCHOBE
TaKUX KPUTEPUEB KaK IMOCEIIAeMOCTh 3aHITHI, aKTUBHOCTh BO BpEMS MPOBEIACHHUS
JEKIMOHHBIX U MPAKTUYECKUX 3aHATHI (BOIMPOCHI JIEKTOPY IO TeME JIEKIIMOHHOTO
MaTepuaia, yuacTue B 00CY>KISCHUH NMPOUIEHHOTO MaTepuana, u T.11.).

Conepwarenbupie Bua paGorsl Bbanasl
MOy !
biok nabopaTopHbIX paboT 10
Conepxarenpupii | OPraHH3alMOHHO-y4eOHas pPadOTa CTY/ICHTA B Ay IUTOPUH 5
MoyIb 1 MoyibHas KOHTPOJIbHAs paboTa 20
Hroro 35
Bbnok nabopaTopHbIX padoT 20
Conepxatensuplii | OpranusannonHo-y4eOHas paboTa CTyeHTa B ayIMTOPUM 5
MOZYJIb 2 Dk3aMeH 40
Hroro 65
OO0mmii utor 100

Iopsinok oeHMBaHUS Y4€OHBIX JOCTHKEHN A 00yYaI0OIINXCS

OmeHka o Ouenka o 100- OrneHka 1mo rocy1apCTBEHHOM IIKaje
mkane ECTS | GamnpHOM Hmikane | sk3ameH, AuddepeHIIMpOBaHHbIN 3a4eT 3a4er
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xoporto) 3a4TCHO
D 70-74 3 (yIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) C HE 3aUTEHO
BO3MOXXHOCTBIO TIOBTOPHOH aTTeCTaIlnU
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) C HE 3aUTEHO
BO3MOKHOCTBIO TIOBTOPHOH CIIa4X TIPH
yCIIOBUHM 0053aTEIbHOTO Habopa
JIOTIOJTHUTEIILHBIX 0aJITOB

12. OBECHHEYEHHUE OBPA3OBATEJBHOI'O NPOLECCA AJIA JINL
C OI'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbA U
NHBAJIMIOB
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B xone peanuzanyu TUCIUTUIMHBI HCTIOIB3YIOTCS CICTYIOIINE TOTIOTHATEIbHBIC
METOJbI OOYYEHWs, TEKYIIero KOHTPOJS YCIIEBAEMOCTH M TMPOMEKYTOYHOU
aTTeCTaIlMN O0yYarOIIUXCS B 3aBUCUMOCTH OT UX UHAUBUIYAITLHBIX 0COOCHHOCTEH:

1) nus cenbIX U CIIa0OBHISIINX

— JIeKIH O(OPMIISIOTCS B BHJIE AJICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MIOMOIIHI0 KOMIIBIOTEPA CO CIIEUATH3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICUCHUEM;

— JUIS  BBIMIOJTHEHUS 3aJlaHUs TPU  HEOOXOAMMOCTH  MPEAOCTABIISCTCS
YBEJIMYMBAIONIEE YCTPOWCTBO; BO3MOXKHO TakKKe WCIOIb30BAHNE COOCTBEHHBIX
YBEITMYHUBAIONIUX YCTPOMWCTB;

— TUCHBMEHHBIC 33J1aHus 0(OPMIISIOTCS YBEIMUECHHBIM MIPUPTOM.

2) s TIIyXHX M C1a00CIbIIIAIHX

— JIGKITUU OPOPMIISIOTCS B BUC SJIEKTPOHHOTO JIOKYMCHTA;

— TMCHMEHHBIE 3aJJaHUs BBITIOJHAIOTCS HAa KOMITBIOTEpE B MUCBMEHHOU (hopme;

— JK3aMeH MPOBOAMUTCS B MUCHBMEHHOH (opMe Ha KOMITBIOTEPE; BO3MOXKHO
MPOBE/ICHNE B OpPME TECTUPOBAHMS;

3) IS ML ¢ HAPYIICHUSIMH OTIOPHO-BUTATEILHOTO arlapara:

— Jneknuu oGOPMIISTIFOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTa, TOCTYITHOTO C
MOMOIIIbIO KOMIIBIOTEPA CO CIICIMAIM3UPOBAHHBIM TPOTPAMMHBIM 00ECIICYECHUEM;

— TIMCHMCHHBIC 33JIaHUS BBITTOTHIIOTCS Ha KOMITHIOTEPE;

— JK3aME€H M 3a4€T TMPOBOMATCS B YCTHOW (OpME WM BBITOTHSIIOTCS B
MUCbMEHHON (hopMe Ha KOMITBIOTEPE.

[Ipy HEOOXOAMMOCTH TMpPEAYCMAaTPUBAETCS YBEIUYEHHUE BPEMEHU IS
MIOJITOTOBKY OTBETA.

[Iponemypa mpoBeAcHUS MPOMEKYTOUHOW AaTTECTAUMHA JJIsi  O0OydJarOIIMXCs
YCTaHABIMBAETCS C YUETOM MX WHAMBUIYIBHBIX MCUXOPU3NYECKUX OCOOCHHOCTEH.
[TpomexxyTOUHAs aTTECTAIUS MOXKET IMTPOBOIUTHCS B HECKOJIBKO ATAIOB.

[IpoBenenne mporeaypsl OICHUBAHUS PE3YAbTaTOB OOYUCHHS TOMYCKAETCS C
UCTIOJIb30BAHUEM TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA.

OGecrieunBaeTcs J0CTyn K HWH(POPMAIIMOHHBIM H  OHOJIHOTrpaguIecKUM
pecypcaM B cetu MaTEpHET 11 Kaxk0oro oOydvaromierocs B popmax, aganTHPOBAHHBIX
K OTPaHUYEHUSIM HUX 37I0POBbSI K BOCTIPUATHS WH(POpMAITUN:

1) fuist cenbIX U CIIa0OBHUSIINX
— B TIEYaTHOHN (pOopME YBETUUICHHBIM MIPUPTOM;
— B (hopMe AIIeKTPOHHOTO JOKYMEHTA,
2) TS TIIYXHX ¥ CIIA00CITBIIAIINX
— B Ie4aTHOM (opme;
— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.
3) s 00yYarOIIUXCS ¢ HAPYIICHUSIMUA OITOPHO-BUTaTEILHOTO arapara:
— B Me4aTHOU (opme;
— B (hopMe DIIEKTPOHHOTO JOKYMEHTA.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
YYEBHOT O JIMCIIUIIJINHbI

VYyeOHble 3aHATUS MPOBOJATCS B 4-M y4eOHOM KOpITyCe YHHMBEPCHUTETA I10
aapecy mp. Tearpanbubiii 13. [yt mpoBeaeHMs JEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN
TpeOyeTcss ayauTopusi, OOOpyIOBaHHAs MEJIIOBOM WM MapKEepHOM JIOCKOM,
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MYJIbTUMEIUUHBIA TPOEKTOP U SKPaH, KOMIIbIOTEP, KOMIUIEKT Y4eOHOU mMebenu s
CTYIIGHTOB, pabodee MecTO mpemnojaaBaTens. Borxon B MIHTEpHET POBOIHOW WU C
ucnojib3oBanneM Wi-Fi.

JIist caMoCTOSTENhHOM PabOThl MCTIOJB3YIOTCS TEKCTOBBIE U AJIEKTPOHHBIE
pecypchl  Hayunoit OuOmmMoTeKkn yHUBEpCHUTETa W APYTHX  DAJICKTPOHHBIX
OnOIMOTeUHbIX 0a3 MaHHBIX, y4eOHO-METOIUIECKOE OOeCIieUeHHE, MPEACTaBICHHOE B
y4e0HO-METOINYECKUX KaOnHeTax Kadeapbl KOMIBIOTEPHBIX TEXHOJIOTUN

B mporecce oOydenust CTy€HThI UMEIOT BO3MOKHOCTh HCIIOIh30BaTh YUeOHbBIE
MaTepHabl 1o JucUUIInHE « MHTEIeKTyanbHbIN aHaIu3 TaHHBIX», pa3MEIICHHbIE HA
MHTEPHET-pecypcax MpernojaBaress, B JJIEKTPOHHOM PEMNO3UTOPUU YUEOHBIX KypCOB
OI'bOY BO «/lonl'V» Ha mnatrdhopme Moodle. C wucnonap3oBaHueM peCcypcoB
m1aTGoOpMbl  AUCTAHIIMOHHOTO OOpa30BaHUS TaKXKe€ OCYIIECTBISICTCS TEKYIIM
KOHTPOJIb 3HAHWH CTYJIEHTOB Ha OCHOBE TECTUPOBAHUS U TPOBEPKHU PE3YJIbTATOB
CaMOCTOSITEJIbHON paOOTHI.

14. PEKOMEHIOBAHHAS JIMTEPATYPA

Kou-Bo
Hanuuue
Ne IK3eMILIAPOB B N
HaumeHoBaHue JIEKTPOHHOM
n/n OnduoTeke gencun B IBC
JlonT'Y P

Ocnognas numepamypa

UybOykoBa, 1.A. Data Mining / U.A. UyOykoBa. - 2-e¢ u3n.,

ucrip. - M.: HurepHer-YHuBepcuter HMubDOpMaImoHHBIX
Texnomnorwmii, 2008. - 383 c. - (OcHOBBI MH(DOPMAITMOHHBIX
TEXHOJIOTHIN)

WHuTeniekTyanbHble CHCTEMBI: yueOHoe ocodue / A.
Cemenos, H. ConoBses, E. Uepnonpynosa, A. L{pIrankos ;
MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoit
Oenepannn, DenepabHOE TOCYIAPCTBEHHOE OFOKETHOE
00pa3oBaTeNbHOE YUPEKICHUE BHICIIETO
npodeccuoHaIbHOTO 00pa3oBanus «OpeHOyprekuit
roCyIapCTBEHHbIN yHUBEpcUTET». - OpenOypr : OI'Y, 2013. -
236 c.

Jlonoanumensvnan numepamypa

bapcersn A.A., Kynpusnos M.C.. Crenanenko B.B., Xonog
N.N. Texnonoruu aHanusa AaHHbBIX : Data Mining, Visual
Mining, Text Mining, OLAP- CI16.: BXB-Iletepoypr, 2008

15. TH®OPMALIMOHHBIE PECYPCBI

Cchuiku Ha 35eKTpoHHbIe MaTtepuaibl Kypca. URL: http://donnu.ru/phys/kt/bondarenko (mata
obpamenus 10.03.2021 r.)

[utukoB B. K., Mactuukuit C. 3. Knaccudukanus, perpeccus u apyrue anroputmbl Data Mining
¢ ucnonb3oBanueM R. URL: https://ranalytics.qgithub.io/data-mining/ (nata o6pamenus 19.03.2021
T.)

Komnekius marepuanos no mamiaaoMy ooydennto URL: http://www.machinelearning.ru (xara
obpamenus 19.03.2021 r.)

Komnekius npuknaaaeix 3agad URL: http://archive.ics.uci.edu/ml (nata oOpaieHust T.)



http://donnu.ru/phys/kt/bondarenko
https://ranalytics.github.io/data-mining/
http://www.machinelearning.ru/
http://archive.ics.uci.edu/ml
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5. Jokymenrarus o makery Sklearn. URL: http://scikit-learn.org/stable/modules/classes.html (nara
obpamenus 19.03.2021 r.)

16. MIPOI'PAMMHOE OBECIIEYEHUE

1. Phyton 3 uu Gosee crapiimx BEpCHii.
2. [Taker sklearn.

3. [Maker R-4 nnu Gosee cTapuiux BEpCUid.
4. R-Studio.


http://scikit-learn.org/stable/modules/classes.html
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