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OHCHO'—IHLIC cpeacrea (OC) SABJIIAIOTCA 3JIEMEHTOM CHCTEMbI OLICHHUBAHUS C(bOpMHpOBaHHOCTI/I KOMIICTCHITUH y o6yqa101u14xc;{ B IICJIOM HMJIM Ha

OIIpeJICIIEHHOM JTare ee (POPMUPOBAHHUS.

OC pa3pabarbIBaloTCsS B COOTBETCTBUU ¢ pabdoueii mporpammoii (PIT) mucturuimHbel U BKIIFOYaeT B ce0si HA0OP OICHOYHBIX MATEPUAIOB IS

MMPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTU U HpOMC)KyTO‘IHOﬁ aTTeCTalvu 110 JUCHUITIIINHEC.

1. KomnereHunu U pe3yjbTaThbl 00yueHus, GopMupyembie B pe3y/ibTaTe 0CBOEHUS 1N CHUIIIMHBI

Komnerennus

HNuguxatop
KOMIIETEHIIHH

Koa u HaumMeHoBaHune
pe3yJabTaToB
o0yueHust

KpuTtepuu oneHuBaHus Pe3yJIbTATOB 00y4YeHHUsI

OTan4HO

Xopowo

VY nosneTBopu-
TEINBHO

Heynosnersopu
TEIBHO




[1K-3. Criocoben
OCYIIECTBIIATH HAY4YHO-
HCCIIeIOBATEIILCKHE U
OIIBITHO-KOHCTPYKTOPCKHE
pa3paboTKH KaK Impu
UCCIIEIOBaHUH
CaMOCTOSITENIbHBIX TEM,
TaK ¥ pa3paboTKH 10
TEeMaTHKe OpraHnu3alyy.

HIIK-3.1. OcymectBuser
mpoBeeHne padoT 1o
00paboTKe U aHAIN3Y
Hay4YHO-TEXHUYECKOHN
HHPOPMALNH H
pe3yJIbTaToB UC-
CJIEeI0OBaHUM.

OP-3.1.1: 35aTh OCHOBHBIE
METOIbI HAYIHO-TIPAKTHYECKOTO
[TOMCKA B 3a7a49ax
HHTEIUICKTYaIFHOTO aHaATH3a
JAHHBIX U IPYTUX 00IACTAX C
HCIIONB30BaHUEM
HH()OPMAIMOHHBIX TEXHOJIOTUH.

OP-3.1.2: 3HaTb cymiecTBYyIOMITE
METOJIBI U IOAXOBI K
HHTEIUICKTYaIbHOMY aHaIU3y
JIaHHBIX Pa3JIU4YHOM NPUPO-AbL.

OP-3.1.3: YMeTb npuMeHATh
CYIIECTBYIOIIHE METO/IbI
MHTEJJIEKTYalbHOTO aHATU3a
JTAaHHBIX, 000CHOBaHHO aJaNTUPYs
U MOIU(GHUIIUPYS UX C yIYETOM
0ocoOeHHOCTe! 3a1a4u
npeIMeTHOH 00IacTH.

OcymecTBisieT
mpoBeaeHue padot mo
00paboTKe M aHATH3Y
Hay4YHO-TEXHUUYECKON
nHpOpMAN 1
pe3yJbTaToB UC-
Ccllel0BaHUil

HemoHcTpanys
BBICOKOT'O YPOBHS
3HaHuii; Umeet
copMUpOBaHHOE
npeacTaBiaeHne 00
OCHOBHBIX METOAAX
HAy4YHO-TIIPAKTHYECKOTO
MOKCKA B 337a4ax
HMHTEIUIEKTYalIbHOT O
aHau3a JaHHBIX U
Jpyrux o0nacTsx ¢
UCTIOJIB30BaHHEM
UH()OPMaLMOHHBIX
TEXHOJIOTHH; yMEHUE
MIPUMEHSTh
CYLIECTBYIOIUE METObI
HMHTEIUIEKTYyalIbHOT O
aHaIu3a JaHHBIX,
000CHOBaHHO a/laNTUPYS
1 MOAU(UIUPYS UX C
y4eToM 0CcOOeHHOCTEH
3a/1a4y IPEAMETHOMI
obuactu.

OcymiecTBiser
poBeieHue padoT
o 00paboTke 1
aHaIM3y Hay4yHO-
TEXHUYECKOH
nndopmanuu u
pe3yNbTaTOB HC-
CJIEIOBaHU, HO
JIOIyCKaeT
HETOYHOCTH

B nenowm ycnemmnsie,
HO COJIepKaIine
OTJIENbHBIC TPOOETIBI
3HaHUs 00
OCHOBHBIX METOaX
HAy4YHO-
MPAKTHIECKOTO
MOUCKA B 3a7a49ax
WHTEIUIEKTYaIbHOTO
aHanM3a JaHHBIX U
JIPYTUX OOJACTSIX C
HCTIOJIb30BaAHUEM
UH()OPMATOHHBIX
TEXHOJIOTHIA.
yYMEeHHE IPUMEHSTH
CYIIECTBYIOIINE
METObI
MHTEIUIEKTYalIbHOTO
aHaIM3a JaHHBIX,
000CHOBaHHO
aJanTupys u
MOIHGUIUPYS UX C
Y4ETOM
ocobeHHoCTe!
3a/1a4uM MpeIMeTHON
obmactu.

OcymiecTiser
poBeieHue padoT
o 00paboTke 1
aHaIM3y Hay4yHO-
TEXHUYECKOU
nHdopmanuu u
Pe3yNbTaTOB HC-
CJIEJIOBaHU, HO
JIOTTYCKAET OMINOKH
®parmeHTapHoe,
HETIOJIHOE 3HAaHHE
6e3 rpyObIX omnooK
3HaHUS 00
OCHOBHBIX METO/IaX
Hay4JHO-
MPAKTHIECKOTO
MIOMCKa B 3aJa4ax
HHTEIUIEKTYaTbHOTO
aHaIM3a TaHHBIX U
JPyrux o0JacTsX ¢
HCTIONIb30BaHUEM
HH()OPMAITHOHHBIX
TEXHOJIOTH.
®parMeHTapHoe,
HETIOJIHOE 3HAHUE
6e3 rpyObIX OINO0K
yMEHHUE IPUMEHSATD
CYIIECTBYIOLINE
METObI
HHTEIUIEKTYaIbHOTO
aHaJM3a JaHHBIX.

He
OCYIIECTBIISET
MIPOBEJICHUE
pabot o
obpaboTke u
aHaIHN3y
Hay4HO-
TEXHUYECKOU
nHdopmanuu u
pe3yabTaTOB UC-
clel0BaHUuI

He umeer
MIpeICTaBICHUS
0 COBPEMEHHBIX
METOax
MHTEJJIEKTYallb
HOT'O aHaju3a
JaHHBIX.




2. dtanbl (GOPMUPOBAHKSI KOMIIETEHIIHI U BHIbI OLIEHOYHBIX CPEICTB

Jranbl GopMUPOBAHUS KOMIIETEHIIUIH
(pa3neJibl AUCHMIIIMHBI)

Koa n HaumeHoBaHuUe
pe3yJIbTaTOB 00y4eHHus

Bun onieHouHoOrO0 cpencTaa
(TecTsl, 3aaHus, KEHCHI, BONIPOCH U 1Ip.)

Paznen 1. OcHOBHBIE TPOOIEMBI

Pedepar, maboparopHbie paboOTHI,

1. OP-3.1.1, OP-3.1.2.
MOCTPOCHUSA CUCTEM IIPOEKT
5 Paznen 2. [IpenBaputensHas o0padoTKa OP-3.1.1, OP-3.1.2. OP-3.1.3 Pedepat, mabopatopHbie pabOTHI,
nanHbix. Knaccugukarms. MPOCKT
Paznen 3. Perpeccusi. Acconumanusi, Pedepar, naBopatopHbIe paGoTsI
3. |mocienoBarenbHast acCOLUAINS, OP-3.1.1, OP-3.1.2. OP-3.1.3 0 OCII:T ’ patop p ’
AHOMAJIMU W BU3yaJIH3allusl. P
Pa3nen 4. Beicokonpou3BoaUTEIbHAS
" 00paboTka maHHEBIX. [IporpaMmHbIe OP-3.1.1, OP-3.1.2. OP-3.1.3 Pedepar, maboparopHbie paboOTHI,

Cp€abl IJId UHTCJIJIEKTYaJIbHOT'O

aHaM3a JaHHbBIX.

MIPOEKT

3. TunoBbie KOHTPOJIbHBIC 3alaHUA WJIX HMHBIC MaTepualbl, He()ﬁXOJII/IMbIe AJIs1

OLIEHKH 00pa30BaTe/IbHBIX Pe3yJIbTaTOB 00y4YeHHs

3.1. TunoBele 3amaHusl JUIS TPOBEACHHUS TEKYIIEr0 KOHTPOJSI YCIIEBAEMOCTH 10

JUCITUTUIAHE
Pedepar (na cornacoBannyto temy). K pedepary HeoOX0auMo clienath mpe3eHTAIHIo.

[Tpumepsl Tem:

CoBpeMeHHbIE HEUPOHHBIE ceTH B 00pab0TKe JaHHBIX (M300pakeHUl, BUECO,

TEXHOJIOTUYCCKUX CUTHAJIOB, MY3bIKH U T.H.);

CoBpeMeHHbIE aNTrOpUTMbI KJIacCuPUKauu (U300paxeHui, TEKCTOB U T.I1.);

HNutennexryanbpHas o0paboTKa TaHHBIX B ... (IPOMBIILIIEHHOCTH, MEIUIIMHE, OU3HECE,

VH]JIyCTPUHU Pa3BIICYEHUN, 0CYTa
W3BrnedcHne 3HaHNUM U3 TEKCTOB;

HGTCKTI/IpOBaHI/IC aHOMAaJINH,

v JIp.);

Pa3HOBUIHOCTH CBEPTOYHBIX HEMPOHHBIX CETEM;

HHTCJ’IJ’ICKTyaJ'H)HBIe AJITOPUTMBI B paHHeﬁ JAUAarHoCTUKE 3a6OHeBaHHﬁ;

I/IHTCJ'IJICKTyaJ'H)HBIC AJITOPUTMBI B HepCOHaHHBHpOBaHHOﬁ MCIUIIUHC,

I/IHTeJIJ'IeKTyaIH)HI)Ie AJITOPUTMEI B pO6OTOTeXHI/IKe, TPAHCIIOPTHBIX CUCTEMAX U T.II.;

WHuTennextyanbHble arOPUTMbI B 0aHKOBCKOM JI€JIe/CTpaxoBaHUM/ . .. ;

[IpoexT (Ha corimacoBaHHyIO TemMy). Peann3oBaTh HEOOIBIION MPOEKT MO UHTEUICKTYaTbHOM

0o0paboTke JaHHBIX C ucHoib30BaHueM cpenbl RapidMiner
nporpammupoBanus (Hampumep, Python, R), ¢ BO3MOXHBIM HCTIOJIB30BaHUEM OOIIETOCTYITHBIX

0as JaHHBIX (I/IJ'II/I JaHHBIX N3 MHBIX I/ICTO‘-IHI/IKOB).

OTaIbl pcajii3aniu NpoOCKTa:

Ilouck u moAroToBKa Ha60pa JaHHBIX;

WJINX OAHOTO U3 A3BIKOB




Pa3paboTka TeXHHYECKOTO 3aaHHS,

[TunoTHas peanusanus 0JJHONH MOIEITH, BEIOOp METPHKH U OLIEHKA TOYHOCTH ((pHuKcanus
[I0JIyYEHHOM TOYHOCTH Ha 3TOM JTarle);

Peanu3zanus Bcex MyHKTOB TEXHUYECKOIO 3aJJaHUsl, HACTPOMKA [TapaMeTPOB MOJEIIEH,
OLIEHKA TOYHOCTH (TOYHOCTb, ITOJIy4YE€HHAs HA 3TOM JTare J0JDKHA ObITh OOJIbIIE YeM Ha

MIPEABITYIIEM):

[ToaroroBka oTuera (¢ onmMcaHUEM MPEeIMETHOM 00JacTH, BEIOPAHHBIX AITOPUTMOB U
rapaMeTpoB Mojelelt), Mpe3eHTally, MyOIMYHas 3alluTa MPOeKTa;

Kaxaplii  CTyIeHT peanu3yeT WHAWBHIAYaJIbHBIH WM TPYIIOBOH MHPOEKT  Kak
MIOCJIEI0BATEIBHOCTD J1A00PATOPHBIX padoT:

JlaGoparopuasi padora Nel. MHauBuayaibHOE 3aJaHHE MO TEME «AHAIU3 MPEIMETHOU
obmacti, (opMyaHpoBKa Ieied M 3amad HccleloBaHWA. VI3BieyeHHEe H TEPBUYHOE
COXpaHEHHE JaHHBIX).
Leas padoThl — HAyYUTH CTYJCHTOB peIIaTh 33/a4 aHAIM3a MPEAMETHONW 001acTH, ee
aJanTaluyyd JUis METOJOB aHaliu3a JaHHBIX C Y4YeTOM MPUHIUIHAIBHBIX OCOOEHHOCTEH
PEeIMETHOM 00JIaCTH.

Jlaboparopnasi padora Ne2. HNunuBuayanbHoe 3aaanue no teMe «lIpenBapurenpHas
00paboTKa JAHHBIX: OYMCTKA, HHTETPAIH, TIPEOOPa3OBAHHE.

Henabp paGoTsl — HaydyuTh CTYACHTOB peElIaTh 3a7aud IMpEeABAPUTEIbHONH 00paboTKH
JAHHBIX, TMPEIIOoJIaraoleld TPYJIOEMKYI0 MPOUEAYypY OYUCTKH (MCKIIIOUEHHE MPOTUBOPEUH,
CIIy4ailHBIX BBIODOCOB U TOMEX, MPOMYCKOB), HHTErpauuud (OObEIMHEHUE [AaHHBIX W3
HECKOJBKMX BO3MOXHBIX HCTOYHMKOB B OJHOM XpaHWIHILE), NpeoOpa3oBaHusi (MOMKET
BKJIIOUATh arperupoBaHUE U CXKaTHE MAHHBIX, IUCKPETH3AlUI0 aTpUOYTOB U COKpallEeHUE
pPa3MepHOCTH U T.IL.).

Jlaboparopnasi padora Ne3. unuBuayansHoe 3a1anue no teme «CoaeprkaTesbHbI aHAIU3
JIaHHbIX MeTogamu Data Miningy.
Heap pabdoTbl — HAYYUTH CTYJEHTOB OOOCHOBAaHHO NPUMEHATH 0a30BBIE METOIbI
WHTEJUICKTYaJIbHOT'O aHAJIN3a JIaHHBIX, YIUTHIBAasi OCOOCHHOCTH KaK TEOPETHUYECKOTO MOCTPOCHUS
MPUMEHSIEMBIX METOJIOB, TaK M BHIOPAHHOM MPEAMETHOM 001acTH.

Jladoparopnasi pa6ora Ned. UunuBuayanpHoe 3amaHue 1o TemMe «Busyanuzamus u
MHTEPIIPETAINS [TOJTYYEHHBIX PE3yIbTaTOBY.
He.]'lb paﬁoTbl — HAY4YUTh CTYACHTOB BLIIIOJHATH BHU3YyaJIU3allUIO W HHTCPIPETALHA
MOJYYEHHBIX PE3YyIbTaTOB B BUJIE, IPUTOIHOM I IPUHSITHSI YIPABIECHUYECKUX PEIICHUH.

HpI/IMepBI TEM I CaMOCTOATCIIBHOT'O U3YUCHUA !

e HeiipoceTeBble METO/IbI aHANIM3A JaHHBIX, CBEPTOUHBIE ceTH (convolution neural networks).
rryounHoe oOydenue (deep learning).

MeTto/1bI MHTEIIEKTYAILHOTO aHanmn3a Meaua (social media data mining).

Mertonbl MammmHHOTO 00y4YeHHS B 3a7adaxX (PMHAHCOBOW aHATUTHKH.

MeToap! MaTMHHOTO 00y4YeHHs B 3a/ja4ax paHHEeH MEeTUIIMHCKON THarHOCTUKY.
KomMmOuHupoBanue Moiene B aHaau3€e TaHHbIX, OyCTHHT.

Merton aHanu3a He3aBUCHMBIX KoMITOHEHT (independent component analysis).

Mertonbl BU3yanu3aluu JaHHBIX BBICOKOW pa3MEPHOCTH.

3.2. TunoBsie 3alaHuA JJId IIPOBCACHU A HpOMC)KyTO‘-IHOﬁ aTTeCTaluu 110 JUCHUIIIINHE



Bomnpock! k 3a4eTy ¢ OLIEHKOI:

1.
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

OcHOBHBIE IOHATHS, TEPMUHOJIOTHS;

Data Mining / Data Science;

Big Data (ocHOBHBIEC IOHSITUS M CBOMCTBA);

Jenykuus u MHIYKIuS,

WHTennexTyanbHblii aHaIu3 JaHHbBIX B OM3HECE IPUMEPDI IPUMEHEHUS;
MHTemeKTyaIbHbIN aHAIU3 JaHHBIX B PEILICHUH CJIOKHBIX IIPUKIIAIHBIX 3a/1a4;
WHTenneKTyanbHbli aHaIu3 JaHHBIX B paHHEW JUArHOCTHUKE ONACHBIX 3a00JI€BaHU;
WHTeeKTyalIbHbIN aHAIU3 JaHHBIX B HHYCTPUAIBLHON IIPEIUKTUBHON aHAIIMTHUKE;
OcHOBHBIE 331a4H U KJIacCU(UKALUS METOIOB aHAIN3A JaHHBIX;

. [lpuHLIMNIHATBHBIE OCHOBBI MAILIMHHOTO O0YUEHUS;

. I[IpenBapurensHas 00pabOTKa JaHHBIX;

. OnTuMuU3anus NPU3HAKOBOTO MTPOCTPAHCTBA;

. I[TocranoBka 3aaun Kiiaccu(UKaIuu;

. KonTponupyemas Hemapamerpuueckas Kiaccupukaius;

. KonTponupyemas Henapamerpuueckas HelpoceTeBasi KjacCHu(pUKaus;

. Knnaccudukarus mo MeTo1y MalmHbl OIIOPHBIX BEKTOPOB;

. JlepeBbs pelieHuii;

. Hexontponupyemas knaccudukanus (Kiactepusaius);

. Perpeccus (moHsiTue perpeccuu, OCHOBHBIE 3TaIlbl PEIrPECCHOHHOTO aHalln3a, METOIbI

BOCCTAHOBJIEHUSI PETPECCHH);

Acconuanusi;

[TocnenoBarenbHas acconuarys (AIropuTMbl ceMencTBa «Anpuopu», anroput™m GSP);
MHoroypoBHeBoe MalIMHHOE 00y4deHue (OyTCTPINIUHT, OATTHHT, CTEKUHT, OYCTHHT);
OOGHapykeHrue aHOMaJIui;

Busyanuzanus B Data Mining;

OYHKIIUMA aKTUBAIIUN;

OcHOBHBIE THIIBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH;

CBepTouHble HEHPOHHBIE CETH;

Cpensl u ppeMBOPKH TITyOUHHOTO 00yUYEHUS;

OcHoOBHBIE 337124l 00PaObOTKHU TEKCTA;

Oransl NpeABapUTEIbLHON 00pabOTKH TEKCTA;

MeTpuku kauecTBa Kiaccu(UKaluy;

['unote3a A/B, Kanna-unaekc cornacusi, ROC-kpuBas;

MerTpurka KauecTBa IPOrHO3a BPEMEHHOIO PSIAIa;

MeTpuku KauecTBa KilacTepU3alnu;

[TpyHIMIIBI BBICOKOIIPON3BOAUTEIBHBIX BBIUYUCIICHU;

Oco0GeHHOCTH TOCTPOCHUS BEIYUCIUTENFHOTO KIIacTepa;

Cpenpbl 1 THCTPYMEHTBI BBICOKOTIPOU3BOAUTEIBHBIX BBIYMCIICHUN;

NuctpymenTsl data mining.

4. Metoauyeckue MaTepuajbl, oOmnpeaesilolMe  NPoOUeAyPbl  OLEHUBAHUS

o0pa3oBaTe/IbHBIX Pe3yJIbTATOB 00yUYeHH s

4.1. Mertoauueckue Marepuajibl JJIsI OLCHKH TCKYHICIO KOHTPOJIA YCIICBACMOCTH IIO

IUCIUIIINHE,



PeiiTuHroBasi cucremMa JJifl OlleHKH TeKylleill yCreBaeMoCTH 00y4alIuXcs
Tabmuma — bayutbHbIC OTIEHKH 1711 2JIEMEHTOB KOHTPOJIS

. MaxkcUMaJILHBIN OnennBaeMast
DneMeHTHl y4eOHOH
0ai1 ¢ Hadana KOMIIETEHIUS
JESITEILHOCTH
cemecTpa
Pedepar mo Teme ¢ 20 IK-3
Npe3eHTaluei
Peanuzanus npoekra 40 IK-3
Orpoc Ha 3aHATUAX 10 [1K-3
3ayeT ¢ OLIEHKOM 30 IK-3

4.2. Meroauueckie Marepuaibl Ui TNPOBENCHHUS INPOMEXKYTOYHOM aTTecTaluM 110
JUCLHUIIINHE.

Cymma OansioB, HaOpaHHas CTYJIEHTOM B TEYEHUE CEMECTpa, NEPEeBOAUTCS B OLIEHKY
IIPOMEKYTOYHOM aTTECTAlMU yCIIEBAEMOCTH CTY/IEHTa 110 IPUBEACHHON HIKE IIKaJIE.

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

bannbl Ha 1aTy KOHTPOIBHON TOYKU Orenka

> 90% OT MakCHUMaJIbHOI CyMMBI 0aJIIIOB 5

Ot 70% no 89% ot MakcUMaIbHOM CyMMBbI 0aJIIOB

4
Ot 60% 1o 69% ot MakcUMaJIbHOU CyMMBbI 0aJIOB 3
2

< 60% OT MakCHMaJbHOM CyMMBbI OaJIJIOB






