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®onj ouneHoyHbIX cpeacTB (POC) sBuseTcs 3IEMEHTOM CHCTEMbI OIEHUBAaHMS C(HOPMHUPOBAHHOCTH KOMIIETCHITMH y OOyJaronIuxcs B IEJIOM

WJIN Ha OTPE/ICTICHHOM JTare ee (OpMHUPOBAHUSI.

®OC paszpabaTsiBaeTcs B COOTBETCTBUU ¢ padoueid mporpammoit (PIT) mucrurummHbl ¥ BKITIO4aeT B ceOs HA0Op OLIEHOYHBIX MATepPUANIOB IS

IIPOBEICHMS TEKYILErO KOHTPOJISA YCIIEBAEMOCTH U IIPOMEKYTOUYHOM arTeCTaluu 110 JACLHUILINHE.

1. KomnereHuuu U pe3yjbTaThbl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOEHUS 1M CHUILIMHBI

Koa u HaumeHoBaHuUe

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

HNuguxatop
KomneTrenuus pe3yJabTaToB
KOMIIETCHIHHA VY nosierBopu- Heynosnersopu
o0yuenust OTIn4HO Xopowo P Y P
TEIBHO TEIBHO
ITK-3. Cnocoben UIIK-3.1. OcymectBinser | OP-3.1.1: 3HaTh OCHOBHBIC JemoncTpanus B nenom ycniemnsie, | ®parmeHrapHoe, He umeer
OCYIICCTBJIATD HAYIHO- MNpOBCACHUC pa6OT 10 METOJbI HAYYHO-IIPAKTUYECKOTO BBICOKOI'O YPOBHS HO coaeprkamue HEIIOJIHOC 3HAHNE NpEICTaBICHUS
e OTJeNbHBIC Tpo0enbl | 0e3 rpyObIX omOoK
HCCIIeTOBATEIIbCKHE U 00paboTke u aHaIu3Yy [OKCKA B 3a71a9aX 3HaHui; MimeeT pi¢ p Py 0 COBPEMEHHBIX
OIBITHO-KOHCTPYKTOPCKHE | HAyYHO-TEXHUYECKOU HHTEITEKTYATHHOTO AHATH32 c(hopMHUpPOBAHHOE 3HaHHs 00 3HaHHs 00 MeToax
pa3paboTKH Kak mpu urdopmanuu u 6 npejicTaBaeHue 0o OCHOBHBIX MCTOZAX | OCHOBHBIX MCTOZAX
AHHBIX U X 00JIACTAX C - - HMHTEIICKTYaITh
HCCIIeIOBAaHUHI PE3YIILTATOB MC- A Apyr OCHOBHBIX METOJIaX HayIHO HayIHO y
CaMOCTOSTENBHBIX TEM, CJIe/I0BaHMIA. HCTIONBE30BAHUCM Hay4HO-NIpaKkTHyeckoro | MPAKTHICCKOro TIpaKTHICCKOro HOTO aHajm3a
TaK u pa3paboTKH 1Mo UHPOPMALMOHHBIX TEXHOJIOTHH. MOKCKA B 3a/a49aX Tioncka B 3afladax Tioncka B 3afladax JIAHHBIX.
HMHTEJUIEKTYAIBHOTO | MHTEIUIEKTYaIbHOTO

TEMATUKE OpraHUu3alnu.

OP-3.1.2: 3HaTh CcymIeCTBYIOIIHE
METOZBI ¥ IOAXOJBI K
UHTEIUIEKTYaIbHOMY aHAJIU3Y
JIAHHBIX Pa3JIMYHON PUPO-JIbI.

OP-3.1.3: YMeTh npuMeHSTh
CYIIECTBYIOIHE METO/IbI
MHTEJUIEKTYaIbHOTO aHAN3a
JTAaHHBIX, 0OOCHOBAHHO aJJalITHPYS
1 MOAMDUITUPYS UX C YIETOM
0COOEHHOCTEH 3amaun
MpeIMETHOM 00JIacTH.

MHTEJUIEKTYalbHOTO
aHaJIn3a JaHHbIX U
JIpyrux 00JacTsIX ¢
UCIIOJIb30BaHHEM
MH()OPMALMOHHBIX
TEXHOJIOTHH; yMEHHE
MPUMEHSTH
CYIIECTBYIOIIHE METOIbI
MHTEIJUIEKTYaIbHOTO
aHaJIM3a JaHHBIX,
000CHOBaHHO aJanTUPYS
1 MOAMMUITHPYS UX C
ydeToM ocoOeHHOCTEH
3aJ1a4M NMPEIMETHON
obmactu.

aHaJIM3a JaHHBIX U
JIPYTUX 00JIACTSX C
HCITOJIb30BaHUEM
UHPOPMAITHOHHBIX
TEXHOJIOTHH.
YMEHHUE ITPUMEHSTh
CYLIECTBYIOLINE
METOIBI
HUHTEIUTEKTYaIbHOTO
aHaJan3a JaHHBIX,
000CHOBAaHHO
ananTupys u
MoauGHUIUpYs UX C
y4ETOM
ocobeHHOCTEH
3a]1a4u MPEeIMETHON
00J1acTH.

aHaJIM3a JaHHbBIX U
JIpYyrux o0JIacTsx ¢
HCIOJIb30BaHHEM
MH)OPMATMOHHBIX
TEXHOJIOTHH.
®parmeHrapHoe,
HETIOJIHOE 3HaHUE
6e3 rpyObIX OIIHOOK
YMEHHUE ITPUMEHSTh
CYIIECTBYIOLINE
METO/IbI
HHTEJUIEKTYaIbHOTO
aHaJIM3a JaHHbIX.




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

No JTansl q)OpMPIpOBaHI/lﬂ KOMHeTeHIIl/Iﬁ KOI[ U HAUMCHOBAHUEC Bl/lﬂ OLCHOYHOI'0 CPeACTBa
h (pa3aeJibl THCHANTIHHBI) pe3yJabTaToB 00y4eHHs (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 o0paboTKa 3amaHus 471 TEKYIIEro KOHTPOJIS,
2. |mansbix. Knaccudukanusi. 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. obpaGorka AaHbIX. [porpamMmibIe OP-3.1.1, OP-3.1.2. OP-3.1.3 |BomipocCHI [Isl POBEICHUS
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 YCIEBACGMOCTH IIO
JMCIUATUTAHE
Pedepar (na cornacoBannyto temy). K pedepary Heodxoaumo caenats Ipe3eHTaLHIO.

[Tpumepsl Tem:

CoBpeMeHHbIE HEUPOHHBIE ceTU B 00pabOTKe NaHHBIX (M300pakeHUi, BUAEO,
TEXHOJIOTUYECKUX CUTHAJIOB, MY3BIKH U T.I1.);

CoBpeMeHHbIE aNTrOpUTMbI KJIacCuPUKauu (U300paxXeHuil, TEKCTOB U T.11.);

NutennexryanbHas o0paboTKa TaHHBIX B ... (IPOMBIILIIEHHOCTH, MEUIIMHE, OU3HECE,
WHYCTPUU pa3BIeUEHUH, 10cyra u ap.);

H3Bneuenne 3HaHUM U3 TEKCTOB,

JleTekTupoBaHNEe aHOMAJIUH;

Pa3zHOBUIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEW;

WHuTennexTyanbHble alTOPUTMBI B paHHEH IMarHOCTUKE 3a00JIeBaHMUIA;
HNHTemiekTyanbHbIe aITOPUTMBbI B IEPCOHATU3UPOBAHHON MEIUIIUHE;
HNHTennexTyaibHbIe aITOPUTMBI B pOOOTOTEXHUKE, TPAHCTIOPTHBIX CUCTEMaXx U T.1I.;
WuTennexryanbHble aIrOPUTMbI B 0aHKOBCKOM JIeJie/CTpaxoBaHUH/ .. .;

[IpoexT (Ha coriacoBaHHyIO TemMy). Peann3oBaTh HEOOMBIION TPOEKT MO UHTEIUICKTYATbHON
0o0paboTke JMaHHBIX C UCHONb30BaHWEM cpenbl RapidMiner wiM OAHOTO U3  S3BIKOB
nporpaMmupoBanus (Hanpumep, Python, R), ¢ BO3MOXKHBIM HCTIOIB30BaHUEM OOIIETOCTYITHBIX
0a3 maHHBIX (WM TaHHBIX M3 UHBIX HCTOYHHKOB).

OTaIbl pcajii3aniii NpoOCKTa:




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

[TunoTHas peanusanus 0JJHONH MOIEITH, BEIOOp METPHKH U OLIEHKA TOYHOCTH ((pHUKcanus
II0JIyYE€HHOM TOYHOCTH Ha 3TOM JTarle);

Peanm3arus Bcex MyHKTOB TEXHUYECKOTO 3aJaHUsl, HACTPOHKA MapaMeTpOB MOJICIIEH,
OLIEHKA TOYHOCTH (TOYHOCTb, ITOJIydE€HHAs HA 3TOM JdTarie J0JDKHA OBITh OOJIBIIIEe YeM Ha
MPEABITYIIEM):

[ToaroroBka oTuera (C OMMCAaHUEM MPEIMETHOM 00JIaCTH, BHIOPAHHBIX AJITOPUTMOB U
rapaMeTpoB Mojielielt), pe3eHTal|H, TyOIMYHas 3alluTa MPOeKTa;

Kaxnapli  CTyneHT peanus3yeT HHIMBUAYQIbHBIM MM TPYNIIOBOM  IPOEKT  Kak
MOCJIEI0BATEIBHOCTD J1a00PaTOPHBIX paboT:

JlaGoparopuasi padora Nel. MuauBunyanbHOE 3a7aHuE MO TEeME «AHAIU3 MPEIMETHOU
obmact, (opMyTHUpOBKa Ieliell M 3agad  uccienoBaHus. V3BineueHWe W TEPBUYHOE
COXpPaHEHUE JTaHHBIX».
Leab paGoTbl — HAyYUTHh CTYIEHTOB peIlaTh 3aJaydl aHaju3a MpeJAMETHON 00JacTH, ee
ajanTauydyd JUis METOJOB aHalu3a JaHHBIX C Y4YeTOM NPHUHIMIIHUAIBHBIX OCOOCHHOCTEH
PEeIMETHOM 00IaCTH.

Jladoparopnas paGora Ne2. MuauBunyanbHoe 3aganue no teme «llpeaBapurenbHas
00paboTKa TaHHBIX: OYMCTKA, MHTErPaIys, MpeoOpa3oBaHME.

Heap pabdoThl — HAay4YWTh CTYIEHTOB peEIlIaTh 3aJa4yd IpeIBapUTENbHON 00paboTKU
JAHHBIX, TPEAIOJIaralmed TPYIOEMKYI0 MPOLEAYypPY OYHCTKH (MCKIIOYCHHE MPOTHBOPEUHI,
CIIy4ailHBIX BBIOPOCOB M IIOMEX, IMPOIYCKOB), HHTerpauuu (0ObeqUHEHHE JaHHBIX W3
HECKOJIbKHX BO3MOYKHBIX UCTOYHHKOB B OJTHOM XPAHHIIUIIC), TPeoOpa3oBaHus (MOKET BKIIOYATh
arperupoBaHKe M CKAaTUEe NAHHBIX, JUCKPETU3ALMI0 aTpUOYTOB U COKpAICHHE Pa3MEPHOCTH U
T.IL.).

JladoparopHas paGora Ne3. nnuBuayansHoe 3aganue no teme «ConeparelbHbli aHaln3
JaHHBIX MeTomamu Data Mining.
Heap pabdoTbl — HAy4YUTHh CTYICHTOB OOOCHOBAaHHO NPHUMEHATH 0a30BbIe METOIbI
WHTEJUICKTYaJIbHOTO aHaJIN3a JaHHBIX, YUUTHIBAsS OCOOCHHOCTH KaK TEOPETHUECKOTO MTOCTPOCHHUS
MPUMEHSIEMBIX METOJIOB, TaK U BEIOpAaHHOW MIPEIMETHON 00IacTH.

Jladoparopuass pabora Ned. MunuBunyanbHoe 3amaHue no Tteme «Busyanmuszanus u
WHTEPIIPETAINS TOTYYCHHBIX PE3YIETAaTOB.
He.]'lb paﬁoTbI — HAYYUTHh CTYACHTOB BBLIINIOJHATE BHU3YyaJIUW3allUI0 W HWHTCPHOPETAHNA
MOJyYEHHBIX Pe3yAbTaTOB B BUJIE, IPUTOAHOM JJISl IPUHATHUS YIIPABICHYECKUX PEIICHUH.

HpI/IMepBI TEM JIA CaMOCTOATCIIBHOTO U3YUCHUA:

e HeiipocereBble METO/IBI aHANIM3a JAHHBIX, CBEPTOUHBIE ceTH (convolution neural networks).
riyouHHoe o0yuenue (deep learning).

MeTopl HHTEIUIEKTYyalIbHOTO aHanu3a Meaua (social media data mining).

MeTo 16l MAaIIMHHOTO 00y4YeHUs B 337a9ax (PHHAHCOBOH aHATUTUKH.

MeToapl MalmMHHOTO OOYyUEHHSI B 3a]ja4aX paHHEH METUIIMHCKON THAarHOCTUKH.
KomMmOuHupoBanue Moienel B aHaau3€e TaHHbIX, OyCTHHT.

Merton aHanu3a He3aBUCUMBIX KoMITOHEHT (independent component analysis).

MeTto/1bl BU3yanu3allii JaHHBIX BEICOKOW Pa3MEPHOCTH.



3.2. Tunossle 3aaHus U1 IPOBEIECHUS TPOMEKYTOUHOM aTTeCTalluy 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 TOHSTHS, TEPMUHOJIOT U,

Data Mining / Data Science;

Big Data (ocHOBHBIE TIOHATHS U CBOMCTBA);

Jenykuus u MHIyKIus;

WHTenneKTyalbHbIN aHAIN3 JaHHBIX B OM3HECE MPUMEPhI PUMECHECHHS,
NHTemekTyanbHbIN aHaIW3 JaHHBIX B PEIICHUH CIOKHBIX MPUKIaAHBIX 3a/1a4;
WHTennekTyalbHbI aHAIN3 JaHHBIX B paHHEH JUarHOCTUKE OMACHBIX 3a00JICBaHUT;
NHTemekTyanbHbIi aHaIW3 JaHHBIX B MHIYCTPUAIBHON MIPEAUKTUBHON aHAIIMTHUKE;
OcHOBHBIE 3371a4M ¥ KJIacCU(HUKAIUs METO/I0B aHaIu3a JIaHHBIX

. [lpuHIIMNIHaTBHBIE OCHOBBI MAIIMHHOTO O0YYEHUS;

. I[IpenBapurensHas o0pabOTKa JaHHBIX;

. OnTuMHU3aUs NPU3HAKOBOT'O MIPOCTPAHCTBA;

. IlocranoBka 3amaun Kiaccu(pUKaInu;

. KonTponupyemas Hemapamerpuueckas Kiaccuukaius;

. KonTponupyemas Henapamerpuueckas HelpoceTeBasi KjacCHu(pUKaus;

. Kimaccudukanust mo MeTory MalmHbl OTIOPHBIX BEKTOPOB,;

. JlepeBbs pellIeHui;

. HexonTposmpyemas kinaccudukanus (KiacTepu3aus);

. Perpeccus (moHsiTHE perpeccuu, OCHOBHBIC ATAIbl PETPECCHOHHOTO aHATTN3a, METOIBI

BOCCTAHOBJICHUSI PETPECCUN);

Acconuanus,

[TocnenoBarenbHas accoruarys (AIrOpuTMbl ceMencTBa «Anpuopu», anroputm GSP);
MHoroypoBHeBOe MalIMHHOE 00yueHue (OyTCTpINIUHT, OTTHHT, CTEKUHT, OyCTHHT);
OGHapyxeHue aHoOMaJui;,

Busyammzanus B Data Mining;

DyHKIUY aKTUBALIUHY,

OCHOBHBIE THUIIBI UCKYCCTBEHHBIX HEHPOHHBIX CEeTEH;

CBepTouHbIE HEHPOHHBIE CETH,

Cpensl 1 ppeitMBOPKU TITyOMHHOTO 00yUeHUS,

OcHoBHBIE 3371a4l 00pabOTKH TEKCTa,

Oransl NpeABapUTEIbHON 00pabOTKH TEKCTa,

MeTpuku kauecTBa Kiaccupukanuu,

['unote3a A/B, Kanmna-unnekc cornacusi, ROC-kpuBas;,

Mertpuka KauecTBa MPOrHO3a BPEMEHHOTO psAa;

MeTpuku KauecTBa KJacTepH3aliH;

[TpuHIUIBI BBICOKOIIPOU3BOIUTENBHBIX BHIUNCIEHUN;

Oco0eHHOCTH TOCTPOECHHUS BHIYUCIUTENIBHOTO KJIacTepa;

Cpenbl 1 THCTPYMEHTHI BRICOKOTIPOM3BOIUTEILHBIX BEIUMCIICHUI,

HNucrpymentsr data mining.

4. MeTtonnueckue  Marepuajibl, ONpeleJsolde  Npouelypbl  OLEHMBAHUA

00pa3oBaTeJIbHBIX Pe3yJIbTATOB 00y4eHHU

4.1. Mertoauueckue Marcepualibl JJIsI OHCHKH TCKYIICTO KOHTPOJIA YCIICBACMOCTHU II0

IUCIUIIINHE,



PeiiTuHroBasi cucremMa JJifl OllEHKHU TeKyllel yCreBaeMoCTH 00yYar0IUXCs
Tabnuua — banmibHbIe OLIEHKH ISl SJIEMEHTOB KOHTPOJIS

N MaxkcuManbHbII OuenuBaemas
OneMeHTHl y4eOHOM
0ast ¢ Hauana KOMITETEHITHS
JESITEIIbBHOCTH
cemecTpa
Pedepar mo teme ¢ 20 TK-3
Npe3eHTaluen
Peanusanus npoekra 40 1IK-3
Ormpoc Ha 3aHATUAX 10 [IK-3
3a4yeT ¢ OLIEHKOH 30 IK-3

4.2. Meronuueckue Marepuanbl IS IPOBEACHHUS IPOMEXKYTOYHOM arrecTaluud I10
JUCLHUIIINHE.

Cymma OansioB, HaOpaHHas CTYJIEHTOM B TEUYEHUE CEMECTpa, NEPEeBOJUTCS B OLICHKY
IIPOMEKYTOYHOM aTTECTAalMU YCIIEBAEMOCTH CTYJICHTA I10 IIPUBEACHHOW HUKE LIKAJIE.

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

bamnbl Ha 1aTy KOHTPOJIBHON TOUKHU O1enka

> 90% OT MaKCUMaJIbHOW CYMMBI 0aJlIoB 5

Ot 70% 1o 89% oT MaKCUMaJIbHON CyMMBbI OQJIJIOB

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

< 60% OT MakCUMaJIbHOW CyMMBbI OAJIOB




