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Ouenounbie cpeacrBa (OC) ABISIOTCS JIEMEHTOM CHCTEMbI OLICHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIIMM y 00yYaroIMXCs B LEJIOM WM Ha

OIIpeICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC pa3pabaTsiBaeTcs B COOTBETCTBUU ¢ padboueit mporpammoit (PI1) muctuminHet.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyeMbie B pe3yJibTaTe 0CBOCHHUS AU CHUIINHBI

Koa u HaumeHoBaHuUe

Kpurepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

HNupnkarop
Komnerenuus pe3yJbTaToB

KOMIETCHIINM VY noBneTBopu- Heynosnersopu

00yueHust OTIm4HO Xopormo P Y P
TEJILHO TEJILHO

I1K-3. Criocoben UIIK-3.1. OcymectBasier | OP-3.1.1: 3HaTh OCHOBHBIE JemoHcTpauus B nenom ycnemnele, | dparmeHTapHoe, He umeer
OCYIIECTBIIATh HAYIHO- IpoBeIeHUE PaboT Mo METO/IbI HAY4HO-IIPAKTHYECKOTO BBICOKOTO YPOBHS HO coziepiKaliue HETIOJITHOE 3HAHHE TIpe/ICTABICHHUS
HCCIICAOBATEIBCKUE U 00paboTKe U aHAIH3Y 3HaHUit;, Umeet OTAeIbHBIE IPOGENbl | Ge3 rpybbix

OIBITHO-KOHCTPYKTOPCKHE
pa3paboTKu KaK MpH
UCCIICIOBAaHUH
CaMOCTOATCIIBHBIX TCM,
Tak ¥ pa3paboTKH 1o
TEMaTHKe OpraHU3aIH.

Hay4YHO-TEXHHYECKON
HHPOPMALINH H
pe3yJbTaToB
UCCJICIOBAaHUM.

MIOMCKa B 3a/1a9ax
MHTEJUIEKTYaIbHOTO aHAIN3a
JAHHBIX U JPYTHX 00JacTsIX ¢
HCTIONIb30BaHUEM
MH()OPMALMOHHBIX TEXHOIOTHI.

OP-3.1.2: 3HaTh CcymIeCTBYIOIIHE
METOZBI ¥ IOAXOJBI K
MHTEJUICKTYaIbHOMY aHAJIU3Y
JIAaHHBIX Pa3IMYHON TPUPOIBI.

OP-3.1.3: YMeTb npuMeHSTh
CYIIECTBYIOIIHE METOIbI
MHTEJUICKTYaIbHOIO aHAITN3a
JTaHHBIX, 0OOCHOBaHHO aJalTUPYS
1 MOAUMUITUPYS UX C YIETOM
0COOEHHOCTEH 3amaun
MpeIMETHOM 00JIacTH.

chopMUpOBaHHOE
Ipe/ICTaBICHUE 00
OCHOBHBIX METOJIax
HAaYYHO-TIPAKTUYECKOT0
MOWCKA B 33/1a9ax
HMHTEJUIEKTYaJIbHOTO
aHaJIM3a JIaHHBIX U
JPYTHX 00JacTsIX ¢
UCTIOIb30BaHUEM
MH()OPMAIMOHHBIX
TEXHOJIOTHH; yMEHHE
MPUMEHSTH
CYIIECTBYIOIINE METOIBI
HMHTEJUIEKTYaJIbHOTO
aHaJIM3a JIaHHBIX,
000CHOBAHHO aJaNTUPYs
1 MOAUMUITHPYS UX C
ydeToM ocoOeHHOCTEH
3aJ1a4M NMPEIMETHON
obnacru.

3HaHMS 00
OCHOBHBIX METO/AX
Hay4YHO-
TPaKTUIECKOTO
IOMCKa B 3aJa49ax
HUHTEIUIEKTYaIbHOTO
aHaJu3a JaHHBIX.
YMeHue npuMeHsITh
CYIIECTBYIOIINE
METOIBI
HUHTEIUIEKTYaIbHOTO
aHajau3a JaHHBIX,
000CHOBAaHHO
ananTupys u
MoauGULIUPYS UX C
Y4ETOM
ocobeHHOCTEH
3a]1auy MPEeIMETHON
00J1acTH.

omMOO0K 3HaHUS 00
OCHOBHBIX METOJax
Hay4yHO-
HPaKTHYECKOT0
MOMCKa B 3aJlauax
UHTEJUIEKTYaIbHOT
0 aHaJM3a JaHHBIX
®parmeHTapHoE,
HETIOJTHOE 3HAHHE
6e3 rpyOBIx
omuOOK yMECHHE
TIPUMEHSTh
CYIIECTBYIOIIHE
METOJIbI
UHTEJUIEKTYaIbHOT
0 aHaJIM3a JJaHHBIX.

O COBPCMCHHBIX
METOAax
HWHTCJUICKTYaJIb
HOT'0 aHaJIu3a
JaHHBIX.




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

No JTansl q)OpMPIpOBaHI/[ﬂ KOMHeTeHIIl/Iﬁ KOZ[ U HAUMCHOBAHUEC Bl/lﬂ OLCHOYHOI'0 CpeACTBa
h (pa3aeJibl THCHANTIHHBI) pe3yJIbTaToOB 00y4eHust (TecTsl, 3aMaHusL, KEHCHI, BOTIPOCH H JIP.)
Pazgen 1. OcHOBHBIE IPOOIEMBI 3amaHus 471 TEKYIIEro KOHTPOJIS,
1. |HOCTPOCHHUSA CUCTEM OP-3.1.1, OP-3.1.2. BOIPOCHI JAJIs1 TPOBEICHUS
MPOMEKYTOYHON aTTECTAIIH
Pazgen 2. Ilpeasaputensaas 00paboTKa 3amaHus 471 TEKYIIEro KOHTPOJIS,
2. |mansbix. Knaccuukanus. OP-3.1.1, OP-3.1.2. OP-3.1.3 |BonpocH!I JyIsl POBEICHUS
MPOMEKYTOYHOM aTTecTannu
Pazgen 3. Perpeccus. Accorumarus, 3amaHus 471 TEKYIIEro KOHTPOJIS,
3. |mocienoBaTeabHAsS aCCOLMALIHS, OP-3.1.1, OP-3.1.2. OP-3.1.3 |Bonpock!I JyIsl POBEICHUS
aHOMAJTUH U BU3yaJI3aIlusl. MPOMEKYTOYHOM aTTecTalnu
Paznen 4. BeIcOKOTIPON3BOIUTENbHAS
3amaHus 471 TEKYIIEro KOHTPOJIS,
4, obpabotka aanbix. [lporpamrie OP-3.1.1, OP-3.1.2. OP-3.1.3 |BomipocCHI [Isl POBECHUS
Cpeabl U UHTEIJICKTYalTbHOTO .
F— MPOMEKYTOYHON aTTECTAIUH

3. TunoBbie KOHTPOJbHBIE 3a/laHUsI WM WHbIE MATepHAJbl, HeOOXOIUMBIE sl
OLICHKH 00pa30BaTeJbHBIX Pe3yJbTATOB 00y4eHHUSs

3.1. TunoBble 3amaHuisi Ui TPOBEACHUS TEKYIIEro KOHTPOJS YCIEBACMOCTH IO
JMCIUATUTAHE
Pedepar (na cornacoBannyto temy). K pedepary HeoOxoaumo caenats Npe3eHTaLHUIO.

[Tpumepsl Tem:

CoBpeMeHHbIE HEUPOHHBIE ceTU B 00pabOTKe JaHHBIX (M300pakeHUi, BUIEO,
TEXHOJIOTUYECKUX CUTHAJIOB, MY3bIKH U T.II.);

CoBpeMeHHbIE aNTrOpUTMbI KJIacCUPUKauu (U300paXKeHH, TEKCTOB U T.I1.);

NurtennexryanbHas o0paboTKa TaHHBIX B ... (IPOMBIILIICHHOCTH, MEUIIMHE, OU3HECE,
WHYCTPUHU pa3BIeUYEHUH, 10cyra U ap.);

H3Bneuenne 3HaHUM U3 TEKCTOB,

JleTekTupoBaHKUe aHOMAJUK;

Pa3HOBUIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEM;

WHuTennexTyanbHble alTOPUTMBI B paHHEH IMarHOCTUKE 3a00JIeBaHUN;
HNHTemnekTyanbHble alrOPUTMBbI B IEPCOHATM3UPOBAHHON MEIUIIUHE;
HNHTennexTyaibHbIe aITOPUTMBI B pOOOTOTEXHUKE, TPAHCTIOPTHBIX CHUCTEMaX U T.1I.;
WuTennextyanbHble aITOPUTMbI B 0aHKOBCKOM JIeJie/CTpaxOBaHUM/ ... ;

[IpoexT (Ha cormacoBaHHyO TemMy). Peann3oBaTh HEOOIBIION MPOEKT 1O UHTEUICKTYaTbHOM
0o0paboTke JMaHHBIX C UCHONb30BaHWEM cpenbl RapidMiner wiM OAHOTO U3  S3BIKOB
nporpamMmupoBanus (Hampumep, Python, R), ¢ Bo3MOXHBIM HCTIOTIB30BaHHEM OOIIEIOCTYITHBIX
0a3 MaHHBIX (WM TaHHBIX M3 UHBIX HCTOYHHKOB).

OTaIbl pcajii3aniu NpoOCKTa:




[Touck 1 moaroToBKa HAOOpa JaHHBIX;
Pa3paboTka TeXHHUECKOTO 3aaHHUS;

[TunoTHas peanusanus 0JJHON MOIEITH, BEIOOp METPHKH U OLIEHKA TOYHOCTH ((pHuKcanus
[I0JIyYEHHOM TOYHOCTH Ha ITOM JTare);

Peanm3arus BceX MyHKTOB TEXHUYECKOTO 3aJaHUsl, HACTPOHKA MapaMeTpOB MOJICIIEH,
OLIEHKA TOYHOCTH (TOYHOCTb, IMOJIyUYE€HHAs HA 3TOM JTarie J0JDKHA OBITh OOJIBIIE YeM Ha
MPEABITYIIEM):

[ToaroroBka oTuera (¢ onMcaHUEM MPEeIMETHOM 00JacTH, BEIOPAHHBIX AITOPUTMOB U
rapaMeTpoB MoJelieit), pe3eHTally, MyOIMYHas 3alluTa MPOeKTa;

Kaxnapii  CcTyneHT peanu3yeT HHIMBUAYQIbHBIM HMIM  TPYNIOBOM  IPOEKT  Kak
MOCJIEI0BATEIBHOCTD J1A00PaTOPHBIX paboT:

Jladoparopnas padora Nel. MuauBuayanbHOE 3aJaHuE MO TeME «AHAINU3 NPEIMETHON
obmactu, GopMyTHpOBKa IeNe W 3aJa4 HCCICNOBaHMS. VI3BIeueHWE H TMEPBUYHOC
COXpaHEHUE JAHHBIX».
Leap paGoTbl — HAYYUTHh CTYACHTOB PEIIATh 33Jlaud aHajIu3a MPeIMETHOUW 00JacTH, ee
ajanTalydyd JUis METOJOB aHalu3a JaHHBIX C Y4YeTOM NPHUHIMIIHUAIBHBIX OCOOCHHOCTEH
PEeIMETHOM 00IaCTH.

JladoparopHas paGora Ne2. MuauBunyanbHoe 3aganue no teme «llpeaBapurenbHas
00paboTKa TaHHBIX: OYMCTKA, MHTETPaIus, peoOpa3oBaHUE.

Heap pabdoThl — HAay4YWTh CTYIEHTOB pEIIaTh 3aJadyd MpeIBapUTENbHON 00paboTKU
JAHHBIX, TPEIIOoJIaralied TPYIOEMKYI0 MPOLEAYPY OYMCTKH (MCKIIOYCHUE MPOTHBOPEUHIA,
CIIy4ailHBIX BBIOPOCOB M IIOMEX, IMPOIYCKOB), HHTerpauuu (0ObeqUHEHHE JaHHBIX W3
HECKOJIbKHX BO3MOYKHBIX UCTOYHHKOB B OJTHOM XPAHHIIUIIC), TPeoOpa3oBaHus (MOKET BKIIOYATh
arperupoBaHHe M CKAaTUEe NAHHBIX, JUCKPETU3ALMI0 aTpUOYTOB U COKpAIICHHE Pa3MEPHOCTH U
T.IL.).

JladoparopHas paGora Ne3. nnuBuayansHoe 3aganue no teme «ConepKarelbHblid aHaln3
JIaHHBIX MeTonamu Data Mining.
Heap padoTbl — HAy4YUTHh CTYICHTOB OOOCHOBAHHO NPHUMEHATH 0a30BbIe METOIbI
WHTEJUICKTYaJIbHOTO aHaJIN3a JaHHBIX, YYUTHIBAs OCOOCHHOCTH KaK TEOPETUUYECKOTO MOCTPOCHUS
MPUMEHSIEMBIX METOJIOB, TaK U BEIOpAaHHOW MIPEIMETHON 00IacTH.

Jladoparopuass pabora Ned. MunuBunyanbHoe 3amaHue no Tteme «Busyamuszanus u
WHTEPIIPETAIHS OTYICHHBIX PE3YIETAaTOB.
He.]'lb paﬁoTbI — HAY4YUTb CTYACHTOB BLIINIOJIHATL BU3YyaJIU3AlUIO W HWHTCPIPETALNA
MOyYEHHBIX PE3yAbTaTOB B BUJIE, IPUTOAHOM JJISl IPUHATHUS YIIPABICHYECKUX PEIICHHH.

HpI/IMepBI TEM U1 CaMOCTOATCIIBHOTO U3YUCHU !

e HeiipocereBble METO/IBI aHANIM3A JAHHBIX, CBEPTOUHBIE ceTH (convolution neural networks).
riyouHHoe o0yuenue (deep learning).

MeToapl HHTEIUIEKTyalIbHOTO aHanu3a Menua (social media data mining).

MeTo 16l MAaIIMHHOTO 00y4YeHUS B 3a7a9ax (PMHAHCOBOH aHATUTHKHU.

MeToapl MaImMHHOTO OOYUEHHMSI B 33]]a4aX paHHEH METUITMHCKON THAarHOCTUKH.
KoMmOuHupoBanue Moienel B aHaau3€e TaHHbIX, OyCTHHT.

Merton aHanu3a He3aBUCHMBIX KoMIToHEHT (independent component analysis).

MeTto/1bl BU3yanu3allii JaHHBIX BEICOKOW Pa3MEPHOCTH.



3.2. Tunossle 3aaHus U1 IPOBEIECHUS IPOMEKYTOUHOM aTTeCTaluy 10 JUCLUIIINHE

Bomnpocsl K 3a4€Ty ¢ OLICHKOM:

1.
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20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

OCHOBHbIE TOHATHS, TEPMUHOJIOT U,

Data Mining / Data Science;

Big Data (ocHOBHBIE TIOHATHS U CBOMCTBA);

Jenykuus u MHIyKIus;

WHTennekTyalbHbI aHATN3 JaHHBIX B OM3HECE MPUMEPhI PUMCHCHHS,
NHTemekTyanbHbIN aHaIW3 JaHHBIX B PEIICHUH CIOKHBIX MPUKIaAHBIX 3a/1a4;
HHTennekTyalbHbI aHAIN3 JAaHHBIX B paHHEH JUAarHOCTUKE OMACHBIX 3a00JICBaHUH;
NHTemiekTyanbHbIi aHaIu3 JaHHBIX B MHIYCTPUAIbHON MPEAUKTUBHON aHAJIUTHUKE;
OcHOBHBIE 3371a4M ¥ KJIacCU(UKAIUs METOI0B aHaIu3a JIaHHBIX

. [lpuHIIMNIHaTBHBIE OCHOBBI MAIIMHHOTO O0YYEHUS;

. IIpenBapurensHas oOpabOTKa JaHHBIX;

. OnTuMHU3aus NPU3HAKOBOTO MIPOCTPAHCTBRA;

. IlocranoBka 3agaun Kiaccu(UKalnu;

. KonTponupyemas Henapamerpuueckas Kiaccupukaius,

. KonTponupyemas Henapamerpuueckas HepoceTeBasi KiacCupuKanus;

. Kimaccudukanust mo MeTory MalmHbl OTIOPHBIX BEKTOPOB,;

. JlepeBbs pellIeHui;

. Hexontposmmpyemas knaccudukanus (Kiacrepu3anus);

. Perpeccus (moHsiTue perpeccun, OCHOBHBIE ATAITbI PETPECCUOHHOTO aHAIN3a, METOIBI

BOCCTAHOBJICHUSI PETPECCUN);

Acconuanus,

[TocnenoBarenbHas accoruarys (aIropuTMbl ceMencTBa «Anpuopu», anroput™ GSP);
MHoroypoBHeBo€e MallIMHHOE 00y4YeHHe (OyTCTPIIIUHT, OTTHHT, CTEKUHT, OYCTUHT);
OGHapyxeHue aHoOMaJui;,

Busyanuzanus B Data Mining;

DyHKIUY aKTUBALUH,

OcCHOBHBIE THUIIBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH;

CBepTouHbIE HEHPOHHBIE CETH;

Cpensl 1 ppeitMBOPKU TITyOMHHOTO 00yUeHUS,

OcHoBHBIE 331a4l 00pabOTKH TEKCTa,

Oransl NpeABapUTEIbHON 00pabOTKH TEKCTa,

Metpuku kauecTBa KiaccupuKanuu,

['unote3a A/B, Kanna-unnekc cornacus, ROC-kpuBas;,

MeTpuka KauecTBa IPOrHO3a BPEMEHHOIO PsIAa;

MeTpuku KauecTBa KJlacTepH3aliH;

[TpuHIUIBI BBICOKOIIPOU3BOIUTENBHBIX BHIYNCIEHUN;

Oco0eHHOCTH TOCTPOECHHUS BHIYMCIUTENILHOTO KJIacTepa,

Cpenpbl 1 HHCTPYMEHTHI BHICOKOTIPOU3BOAUTEIbHBIX BBIYMCIICHUH;

HNucrpymentsr data mining.

4. MeTtonnueckue  Marepuajibl, ONpeleJsolde  Npouelypbl  OLEHMBAHUA

00pa3oBaTeJIbHBIX Pe3yJIbTATOB 00y4eHHU

4.1. Mertoauueckue Marcepualibl JJIsI OHCHKH TCKYHICTO KOHTPOJIA YCIICBACMOCTH 110

IUCIUIIINHE,



PeiiTuHroBasi cucremMa JJifl OlleHKH TeKylleill yCreBaeMoCTH 00y4alIuXcs
Tabnuua — banmibHbIe OLIEHKH ISl SJIEMEHTOB KOHTPOJIS

N MakcuManbHbII OuenuBaemas
OneMeHTHl y4eOHON
0ast ¢ Hauana KOMITETEHITUS
JESITEIIbBHOCTU
cemecTpa
Pedepar mo teme ¢ 20 IK-3
Npe3eHTaluen
Peanusanus npoekra 40 1IK-3
Ormpoc Ha 3aHATUAX 10 [IK-3
3a4yeT ¢ OLIEHKOH 30 IK-3

4.2. Meronuueckue Marepuanbl I IPOBEACHHUS IPOMEXKYTOYHOM arrecTaluy 110
JUCLHUIIINHE.

Cymma OansioB, HaOpaHHas CTYJIEHTOM B TEYEHUE CEMECTpa, NEPEeBOAUTCS B OLIEHKY
IIPOMEKYTOYHOM aTTECTAlMU YCIIEBAEMOCTH CTYJICHTA 10 IPUBEACHHON HUKE LIKAJIE.

ITepecuyer 6a/1510B B OLIEHKH /151 IPOMEKYTOYHOM aTTecTALMHU

bamnbl Ha 1aTy KOHTPOJIBHON TOUKHU O1enka

> 90% OT MaKCUMaIIbHOW CyMMBI OaJlIoB 5

Ot 70% 1o 89% oT MaKCUMaJIbHON CyMMBbI OQJIJIOB

4
Ot 60% 10 69% OT MaKCUMAIBHON CyMMBI OQJIJIOB 3
2

< 60% OT MakCUMaJIbHOW CyMMBbI 0aJII0B




