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Ounenounsble cpeacrBa (OC) ABIAIOTCA IEMEHTOM CHUCTEMBbI OLEHUBAaHUS CPOPMUPOBAHHOCTH KOMIIETEHLUH Yy 00y4aroLIMXcs B 11€JIOM MJIM Ha
OIIpEJIENICHHOM JTare ee (JOPMUPOBAHUSL.
OC paspabatbIBaeTcsi B COOTBETCTBUU ¢ padboueii nporpammoi (PIT) qucuuniauHsl.

1. KomnereHuun u pe3yjbTarbl 00yueHusi, GopMupyeMbie B pe3y/ibTaTe OCBOCHMS THCHHMIIIMHBI

Koa m HauMeHOBaHue

Kpurtepnn onennBaHus pe3yIbTaToOB 00yUYeHH s

O]"paHPI‘IeHPIﬁ, PUCKOB 1
BO3MOXHBIX HOCHe,Z[CTBHﬁ.

HNuauxarop
Komnerenuus pe3yJbTaToOB
KOMMNeTeH ! VYnosnerBopu- HeynosnerBopu
00y4eHuUs OtnngHO Xopowo
TEJIBHO TEJIBHO
YK-1. Cnocoben NYK-1.1. BeigBnser OP-1.1.1: 3HaTb OCHOBHBIE JemoHcTpanus B nenomycnemnsie, | @parmeHrapHoe, He umeer
OCYIIECTBIIATh NpOOJIEMHYI0 CUTYaIHIO, METO/1bl HAyYHO-TIPAKTHYECKOTO | BBICOKOTO YPOBHS HO cOJiepiKaliue HETOJIHOE 3HAaHHE IIpeCTaBICHUS
KPUTHUYECKUN aHAJIN3 Ha OCHOBE CHCTEMHOTO MIOMCKA B 3a1a4ax 3HaHuil; Umeer OT/eIbHBIC IPOONbl | 6e3rpyOBIX OUKMOOK | 0 cOBpEMEHHBIX
MpoOJIEMHBIX CUTYaIUil Ha | TOJX0/a OCYIIECTBISET €€ | WHTEIIeKTyaTbHOTO aHaJIH3a chopmMupoBaHHOE 3HaHUA 06 3HAHUA 00 MeTonax
OCHOBE CUCTEMHOTO MHOTO(aKTOPHBIN aHAJM3 | NaHHBIX U JPYTHX 00JIaCTAX C MpeacTaBiIeHue 00 OCHOBHBIX METOZIaX | OCHOBHBIX MCTOAAX | yHTENIEKTYyallb
HOJX0/a, BEIpa0aTeiBaTh | U JUATHOCTHKY. HCIIOJIb30Ba HUEM OCHOBHBIX METOJaX Hay4qHO- HayqHO- HOTO aHaJju3a
CTpaTeruio AeiicTRUiA. MH(POPMA IUOHHBIX T€XHOJIOTHit Hay4HO-NpakTHUecKkoro | [PAKTHICCKOrO TIpaKTHICCKOro JaHHBIX.
OP-12.1: Ymers [I0MCKA B 33292 X MOMCKA B3aJ1auax MOMCKA B 3a/1a4ax
MHTEJJICKTYaIbHOIO | MHTEJUIEKTYaJIbHOIro
NYK-1.2 . Ocymectiusier | GopMyIupoBaTh HAy4YHO- MHTEJJIEKTYaIbHOTO
aHaJIM3a JaHHBIX 1 aHaJIM3a IaHHBIX U
HOUCK, 0TOOp U NPaKTHYECKYI0 3a/1a4y, aHaJIM3a Ja HHbIX U
JOPYTUX 00MaCTsIX C JIPYTUX 00MacTsX C
crcTeMaTH3a M0 IUIaHUPOBATH €€ PELICHHE U JPYIuX 00J1acTsIX ¢
HCII0JIb30BaHUEM UCIIOJIb30BaHUEM
nH(OpMA UK s BBITIIOJTHUTH B COOTBETCTBUH C UCIIOJIb30Ba HUEM MHGOPMAIHOHHEX | HHGOPMA HOHHEX
ompeeNneH s IJIAHOM. MH(OPMa IIMOHHBIX X HOIOIHL X OO
aJIbTEPHATUBHBIX OP-1.3.1: VYmeTs TpHUMEHATH | TEXHOJOTHIL, yMCHIE yMeHHe ®parMeHTapHoe,
BapHUAHTOB CYILIECTBYIOIIUE MeTObl | (OPMYIHUPOBATH HAYTHO- $opMyT1HpOBATH HeIOJIHOE 3HAHME
CTPaTEINYECKHUX PEIICHNI | HHTEJICKTyalbHOTO AHAJMRA | NPAKTHYECKYI03aAa4Y U | yayypo- 6e3 rpy6bIX OLIHGOK
B IPOOJIEMHOM CUTYa LINH. JJaHHBIX, 000CHOBaHHO a JANITUPYsI | IPUMEHSATH IIPaKTHYECKYIO yMeHue
¥ MOIMGUUMPYS MX C YYETOM | CYLIECTBYIOLIME METObI | 3324y M HPUMEHSTH | (POPMYIHPOBATH
ocoOeHHOCTEN 3a/la4ud | MHTEIUIEKTYaIbHOTO CYILECTBYIOIINE Hay4HO-
HpeaMETHOH 00nacTH. aHaJIM3a JaHHBIX I ee | METOJbI HpaKTHYECKYIO
NYK-1.3. Ilpennaraer u peuieHusI. HMHTEJUIEKTYalIbHOrO | 3a/Jauy.
000CHOBBIBAET CTPATETUIO aHaJIM3a JaHHBIX JUTs
JeHCTBHI C yueToM ee pelIeHHs.




OIIK-1. Cnocoben
HAaXOJHTH,
(opMyIUpOBATh U peIIaTh
aKTyaJbHbIE TPOOIEMBI
NPUKIIATHOW MaTeMa THKH,
(yHnamMeHTanbHOM
uH(pOpMaTHKU U

uH(pOpPMa IMOHHBIX
TEXHOJIOTHH.

NOIIK-1.1. Ananusupyer
mpoOJIeMsl B 001aCTH
MPHKJIA THOW Ma TeMa THKH,
(byHIaMeHTaTBHON
HHPOPMATHKH U

uH(OpPMA [IMOHHBIX
TEXHOJIOTHII.

OP-1.2.2: 3HaTh CymecTBYIONIHE
METOMBI M TIOAX OB K
UHTEJIICKTy aJIbHOMY aHaJTH3y
JaHHBIX Pa3THYHON IPUPOIBI

JemoHcTpanus
BBICOKOTO YPOBHS
3nauuii; meet
c(hopMHpPOBaHHOE
IpeACTaBICHUE O
CYLIECTBYIOLINX
MEeTo/laX ¥ HOAX0AaX K
UHTEIUIEKTYaJIbHOMY
aHaTU3y JaHHBIX
pa3IuYHON IPUPOIBL.

B nienom
YCIICUIHBIE, HO
coJiepKaIue
OTJICIIbHEIC
poOebl 3HAHUS O
CYILIECTBYIOIINX
METOJaX U
MoIX0JaX K
HWHTCJIJICKTYaJIbHOM
Yy aHAJIHU3y JaHHBIX
pa3IuYHOM
TIPUPOJIBI.

®parMeHTapHoe,
HETIOJTHOE 3HAHHUE
0e3 rpyOBIX
OIIMOOK 3HAHUS O
CYLIECTBYIOIINX
METOJIaX U
MOJX0JaX K
HHTEJUICKTYaJIbHOM
Y aHaJIU3y J1a HHbIX
pa3nu4HOU
TIPHUPOIBL.

He nmeer
TIpeJicTa BICHUS
o

CYHIECTBY FOIIIUX
MeTodax u
moaxoaax K
HMHTEJUIEKTYa b
HOMY aHaJIU3y
JTaHHBIX.




2. Dranbl GopMHUPOBAHUS KOMIIETEHUMI U BUAbI OLIEHOYHBIX CPEACTB

Jtanbl GoOPpMHPOBAHUS KOMIETEeH Uil
(pa3nennbl AMCUUIIIMHBI)

Kox u HanMeHOBaHHe
pe3yJbTaTOB 00y4YeHus

Bujx oneHo4Horo cpeacTsa
(TecTsl, 3a JaHMS, KEHCHI, BOIPOCHI K AP.)

Pazgen 1. OcHoBHBIE TTPOOIEMBI

3amaHus U1 TEKYIIEro KOHTPOJI,

1, |MocTPocHHA cHeTeM OP-1.1.1,0P-1.21 BOIIPOCHI AJI1 IPOBECHUS
MPOMEKYTOYHOM aTTeCTalluu
Paznen 2. IlpeaBapurenbHas OP-1.1.1 OP-1.2.1. OP- 3amanus 1)1 TEKYIIEro KOHTPOJI,
2. |0O0paboTKa JaHHBIX. 129 ’ ' BOIIPOCHI JUIS TIPOBEACHUS
Kiaccudukarusi. o IPOMEKYTOYHON aTTeCTaI[UU
Paznen 3. Perpeccus. Accouuanus, OP-1.1.1, OP-1.2.1, OP- 3agaHus AJ1s TEKYLIEro KOHTPOII,
3. |mocnenoBaTeabHas aCCOLMAIIHS, 1.2.2, OP-1.3.1: BOIIPOCHI JJIs HP'OBGI[CHI/ISI
AHOMAJIMU W BU3yaJIn3aIlsl. MIPOMEKYTOYHOM aTTeCTAIINU
Pasnmen 4.
Bricokompou3BoauTenpHas OP-1.1.1, OP-1.2.1. OP- 3amanus U1 TEKYIIEro KOHTPOJI,
4. |obpadoTka nanHbIX. [IporpamMMubie BOMPOCHI JJI POBEACHUS

CpeAabl AJId UHTCIUICKTYAJIbHOI'O
aHaJIn3a JaHHbIX.

1.2.2, OP-1.3.1;

HpOMCH(YTOHHOﬁ aTTeCTaiuu

3. TumoBble KOHTPOJIbHBIE 3aJaHUsl WM HHbIE MaTepHAJIbI, HeOOXOAMMBIE A
OLIEHKH 00pa30BaTeIbHBIX Pe3yJIbTAaTOB 00y4eHusI

3.1. TunoBele 3amaHusl 9 TPOBEACHHUS TEKYUIETO KOHTPOJA YCIEBAEMOCTH 10
JUCLHUIIIINHE
Pedepar (na cormacoBannyto Temy). K pedepary HeoOXoaumMo cienarh Mpe3eHTAIHIO.

[Ipumeps! Tem:

06pa60T1<e JaHHBIX C HCIIOJIB30BAHUEM CpPEABL

CoBpeMeHHbIe HEHpOHHBIE CETH B 00pabOTKE JaHHBIX (M300pakeHui, BUIEO,
TE€XHOJIOTUUYECKUX CUTHAJIOB, MY3bIKH U T.I1.);

CoBpeMeHHBIE aITOPUTMBI KJIacCHPUKAITUK (M300paKEHU, TEKCTOB U T.I1.);

WHuTtemnekTyanbHas 00paboTKa JaHHBIX B ... (IPOMBIILICHHOCTH, MEUIIMHE, ON3HECE,
WHIYCTPHUU Pa3BJICUCHUH, TOCYTa U JIp.);

W3BneueHune 3HaHUM U3 TEKCTOB;

JlerekTrupoBaHuEe aHOMAJIN I

Pa3HOBHIHOCTH CBEPTOUYHBIX HEUPOHHBIX CETEH;

I/IHTCJIJICKTyaHBHBIe AJITOPUTMEI B paHHeﬁ AUarHoCTUKEC 3a60ﬂeBaHHfI;

MHTemeKkTyanpHble alrOpUTMBI B IIEPCOHAIN3UPOBAHHON MEUIIUHE;

HHTGJ’IJ’ICKTyaJ'II)HBIe AJITOPUTMEI B pO6OTOTeXHI/IKe, TPAHCIIOPTHBIX CUCTEMAaXxX U T.II.;

I/IHTGJIJICKTyaHBHBIC AJITOPUTMEI B 0aHKOBCKOM ,Z[CJIC/CTanOBaHI/II/I/. .

[TpoekT (Ha coriacoBaHHYIO TeMy). Peann3oBaTh HEOOIBIION MPOEKT 110 MHTEUICKTYIBHOU

RapidMiner wam oOJHOrO U3 S3BIKOB

nporpammupoBanus (Hanpumep, Python, R), ¢ Bo3MoXHBIM HCHONB30BaHHEM OOIIEAOCTYITHBIX
0a3 JaHHBIX (MM JAHHBIX U3 UHBIX UCTOYHUKOB).

Oransl peaiu3anuu IIpoOCKTa:

ITouck u moaroroBka Habopa JaHHBIX;




Pa3pa60TI<a TEXHUYCCKOI'O 3alaHH I,

[MunoTHas peanuzanusi OMHON MOJEH, BEIOOP METPUKH U OLIEHKA TOYHOCTH ((huKcamus
MOJTYyYE€HHOU TOYHOCTH Ha ITOM dTalle);

Peanmauml BCCX ITYHKTOB TCXHUYCCKOT'O 3a/laHU 4, HaCTPOﬁKa mapamMeTpoB MOI[GJ'ICIZ,
OLI€HKAa TOYHOCTHU (TO‘-IHOCTB, IMOJIYUYCHHAA Ha 3TOM 3TallC J0JKHA OBITH OOJIBIIIC YEM Ha

MIPEBIIYIIEM):

[TonroroBka otyera (¢ onucaHueM MIpeaIMETHOM 00J1acTH, BHIOPAaHHBIX AITOPUTMOB U
napamMeTpoB MOJENEN ), Ipe3eHTaluH1, TyOJINYHas 3alUTa IPOEKTa;

Kaxnpiii  cTyaeHT peaiu3yeT HWHAMBUIAYAIbHBIA WM TPYNIIOBOM MPOEKT  Kak
MOCIIEZI0BATEIbHOCTD JIA0OPATOPHBIX PAdOT:

JladopaTopunasi padora Nel. MunuBuayanpHOE 3a7jaHUE TIO TeMe «AHAIU3 MPEIMETHOU
oOmact, (GOpMyITHpOBKa IeNed W 3amad MCCIeNOBaHUS. VI3BlIeueHWe H TIEPBHYHOES
COXpaHEHHE JAHHBIX).
Heab paGoThbl — Hay4YnuTh CTYIECHTOB PEUIATh 3aJa4d aHajHM3a MPEAMETHOW o0iacTH, ee
aJanTaliy JUIT METOJOB aHalW3a JaHHBIX C Y4YeTOM NPHHIIMIHUAIBHBIX OCOOEHHOCTEH
peIMETHOM 001acTy.

JlaGoparopnass padora Ne2. NuauBuayanbHoe 3amanue mno teMe «lIpenBapurenbHas
00paboTKa JaHHBIX: OYMCTKA, MHTETpallys, IPeoOpazoBaHUE.

Heas padoThl — HAYYUTH CTYACHTOB pEIIATh 3a/a4d IPEIBAPUTEIBHON 00pabOTKH
JAHHBIX, MPENoJiaraloeld TPyJIOEMKYI0 MPOLEAypY OUYHUCTKU (MCKIIIOYEHUE MPOTHBOPEUMI,
CIIy4aifHBIX BBIOPOCOB M ITOMEX, IPOITYCKOB ), UHTETpaluu (00beIMHEHNE JAHHBIX U3 HE CKOJIBKUX
BO3MOXXHBIX HCTOYHMKOB B OJHOM XpaHWIHILE), MpeoOpa3oBaHus (MOXET BKIOYATh
arperupoBaHue U CKaThe JAHHBIX, JUCKPETU3AIUI0 aTpUOYyTOB U COKpAIIEHHE Pa3MEPHOCTU U
T.IL.).

JladopaTopnasi pa6ora Ne3. UnauBuayansHoe 3aganue no teMe «CoaepkaTenbHbIN aHaTu3
JaHHBIX MeTogamMu Data Mining.
Lear padoTbl — HAy4YUTh CTYACHTOB OOOCHOBAaHHO MPUMEHSATH 0a30BbIE METOMbI
HHTCIJICKTYAJIbHOTO aHAJIN3a JAHHBIX, YUYW ThIBAA OCO6€HHOCTI/I KaK TCOPCTUYICCKOTO MOCTPOCHU A
MPUMEHSIEMBIX METOJIOB, TaK U BIOPAHHOM MPEMETHOM 00JIACTH.

JladbopaTtopHasi paGora Ned4. MuauBuayanbHoe 3aaHnue no Teme «Busyanuzamusa u
HHTCPHIPETAlUA TOJTYYCHHBIX PC3YJILTATOB).
Leas padoTbl — HAYYUTh CTYACHTOB BBINOJHATH BU3YaIH3AIMI0 U HHTEPIpETAIUs
IIOJIyYEHHBIX PE3YIbTATOB B BUJIE, IPUTOJHOM Ul IPUHATHUS YIIPABICHYE CKUX PEILCHUN.

HpI/IMepLI TEM IJIA CaMOCTOATCIIBHOI'O U3YUYCHU AL

e HeiipoceTeBbie METO/IbI aHATTM3A TAHHBIX, CBEpTOUHBIC ceTr (Convolution neural networks).
rayounHoe oOyuenue (deep learning).

MeTo1pI MHTEIUIEKTYaIbHOT 0 aHaIM3a Meaua (social media data mining).

Meroibl MaIIMHHOTO 00YUYCeHHUS B 3a/1a4ax (MHAHCOBON aHAIUTUKH.

MeTobl MAalIMHHOTO 00y4YeHUS B 331a4aX paHHEeH MEJUITUHCKON JMarHOCTH KH.
KomOnHupoBaHue MOIeTIeH B aHAJIN3€E JaHHBIX, OYCTHHT .

Merton aHanm3a He3aBUCUMBIX KOMITOHEHT (independent component analysis).

Mertoibl BU3yau3alii JaHHBIX BBICOKOM pa3MEPHOCTH.

3.2. TunoBele 3a1aHusl U1 IPOBEAEHHUSI IPOMEKYTOUYHOM aTTE CTAllUU 110 JUCLUTIIINHE
Bompocs! k 3k3aMeny:
1. OcHoBHBIE TOHATHS, TEPMUHOJIOTUS;
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Data Mining / Data Science;

Big Data (ocHOBHBIE IOHATHS U CBOKCTBA);

Jenykuus u uHAYKIUS;

W HTemeKTyabHbIM aHAIN3 TAHHBIX B OM3HECe TPUMEPhI TPUMEHEHUS;
WNHTennekTyanpHbli aHAIN3 JAHHBIX B PELICHUHU CIIOKHBIX MPUKIIAIHBIX 33/1a4;
NHTennekTyanpHbIi aHAIN3 JAHHBIX B pAHHEH TUarHOCTUKE OMACHBIX 3200JIEBaHUI;
WNHTennekTyanbHbli aHAIN3 JAaHHBIX B MHYCTPUAIIbHON MIPEIUKTUBHON aHAIUTHKE;
OCHOBHBIC 33/1a4¥ U KJacCU(UKAIIUSI METOJIOB aHAIN3a TAaHHBIX;

. IIpyHIIMNINaNbHbBIE OCHOBBI MAILIMHHOT'O OOyYEHMUS;

. IIpenBapurtenbHas 00paboTKa JaHHBIX;

. OnTumu3anus Npu3HaKoBOr O IPOCTPAHCTBA;

. ITocranoBka 3ajaun Ki1accuukanuu,

. KonTtponupyemas Henapamerpuieckas kiaccupukanus,

. Kontponupyemas Henapamerpuueckas HelipoceTeBast Kilaccu(uKarus;

. Knaccuukanus no meroay MammHbl OHOPHBIX BEKTOPOB;

. JlepeBps peleHni;

. HexonTponupyemas knaccuukanus (kjacrepusanus);

. Perpeccus (moHsitue perpecciu, OCHOBHBIE 3Tallbl PETPECCHOHHOT0 aHAJIN3a, METO/IbI

BOCCTaHOBJICHUS PETPECCUH );

Acconuanus;

[TocnenoBarenpHas accomuanus (AITOPUTMBI ceMelcTBa « Aipuopu», anr oput™ GSP);
MHoroypoBHEBOE MallIMHHOE 00y4YeHUE (OyTCTPANIIHUHT, O3TTHUHT, CTEKUHT, OyCTHHT);
OOGHapyxeHue aHOMaui;

Busyanuzanuus B Data Mining;

OyHKIIUY aKTUBAIUH,

OCHOBHBIE THUITBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH;

CBepTOUuHbIE HEPOHHBIE CETH ;

Cpenst u hppeiiMBOpPKH TTyOMHHOTO OOYUICHUS;

OcHoBHBIE 33/1a4l 00paOOTKU TEKCTA,;

DTanel NpeABapUTEILHON 00pabOTKH TEKCTA;

MeTtpuku kauecTBa KiIacCU(PUKALIUH;

['unotesa A/B, Kanma-unnekc cornacus, ROC-kpuBas;

MeTtpuka kauecTBa MpOrHo3a BpEMEHHOT 0 PS/Ia;

MeTtpuku KkauecTBa KJIaCTepU3aLILH;

[TpuHIUTIBI BEICOKOTIPOU3BOAUTEIBHBIX BRIYUCIICHUH

Oco0eHHOCTH MOCTPOSHU S BBIYUCIUTENFHOT O KJIacTepa,;

Cpenbl M1 MHCTPYMEHTHI BBICOKOTIPOU3BOIUTETHHBIX BEIYMCIICHUI;

Wuctpymentsr data mining.

4. MeToauveckne mMaTepualbl, onpeaecadouiue npoueaypnbi OICHUBAHUSA

00pa30BaTeJIbHBIX Pe3yJabTaTOB 00y4eHUs

4.1. Metonuueckrue Martepuanbl sl OLEHKH TEKYIIEro KOHTPOJISI YCIEBAEMOCTH IO

IUCIUIIINHE.



PeiiTuHroBasi cucrema JiJisi OlleHKH TeKYyIIeH ycneBaeMoCTH 00y4aloniuxcs

Tabnuua — bannpHbIe OIIEHKH AJISl 2JIEMEHTOB KOHTPOJIS

. MaxkcuManbHBIH OuenuBaemas
DNeMEeHTHI YU4eOHOM
0asu1 ¢ Hayana KOMITETEHIIH S
JIeSITeIbHOCTH
cemecTtpa
Pedepar o Teme ¢ 20 YK-1,0IK-1.
IIPE3CHTAIIH EH
Peanu3zanus npoexra 40 VK-1,0IIK-1.
Onpoc Ha 3aHATUSX 10 VK-1,0IIK-1.
OK3aMeH 30 VK-1,0IK-1.

4.2. Meronuueckue Marepuanbl JUisl NPOBEIEHUS IMPOMEKYTOYHOM arTecTaluu 110
JUCLUIIIINHE.

Cymma OayioB, HaOpaHHas CTYJIEHTOM B TEYEHUE CEMECTpa, MEepPEeBOJUTCS B OLEHKY
IIPOMEKYTOYHOM aTTECTALIUN YCIIEBAEMOCTH CTYIEHTA I10 IPUBEACHHON HUKE LIKAJIE.

Ilepecuer 0a/1710B B OLIECHKHU [JIs1 IPOMEKYTOYHOM aTTeCTALUH

Bbannbl Ha 1aTy KOHTPOJIBHOM TOYKU Ouenka

> 90% OT MaKCHMaJIbHOW CYMMBI 0aJlJIOB 5

Ot 70% 1o 89% OoT MakcUMaIbHON CyMMBI OaJJIOB

4
Ot 60% 10 69% OT MakcUMaJIbHOM CyMMBbI OaJIJIOB 3
2

< 60% OT MaKCUMAaJILHON CyMMBI OaJlJIOB




