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®onjx oueHoYHBIX cpeacTB (POC) sBisICTCS JIEMEHTOM CHUCTEMBI OLIEHUBAHUS CHOPMHUPOBAHHOCTH KOMITETCHIIMHA Y 00yYaIOIIMXCS B 1IETIOM

WM Ha OTPECTICHHOM dTarne ee popMHUpOBaHUSI.

@OC pazpabaTbIiBacTcs B COOTBETCTBUU ¢ paboueil nmporpammoii (PII) auciumuimabl U BKIIOYaeT B ceOst HAOOp OICHOYHBIX MAaTEepHajoB IS
MIPOBE/ICHUS TEKYIEro KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUHOM aTTECTAIlMK 1O JUCLIUIUINHE.

1. KomnereHunu U pe3yJbTaThl 00yueHus, popMupyembie B pe3yJibTaTe 0CBOEHUS AUCHUILINHBI

Koa u HaumMeHoBaHune

Kpurepnu oueHnBaHus pe3yjibTaToB 00y4eHUs

HNuguxatop
KoMnerenuus pe3yJabTaToB
KOMIIETCHIHH VY nosierBopu- HeynosneTBopur
o0yuenust OTinn4HO Xopowo P Y P
TEIBHO €JIbHO
TIK-3. Cniocoben HIIK-3.1. Ocymectmser | OP-3.1.1. 3HaTh OCHOBHBIC Jemonctpanus Beicokoro |B uenom ycnemnsie, |®parmenrapsoe, He umeer

OCYILIECTBIISTH HAYYHO-
HCCIIeIOBATEIILCKHE U
OIIBITHO-KOHCTPYKTOPCKHE
pa3paboTKU Kak MpH
UCCIIeIOBAaHUH
CaMOCTOSITENIbHBIX TEM,
TaK ¥ pa3paboTKH 1Mo
TEeMaTHKe OpraHu3aluu.

HpOBelIeHUe padoT Mo
00paboTKe U aHAIH3Y
Hay4YHO-TEXHHYECKON
HHPOPMALINH H
pe3yJbTaToB HC-
CIIEZIOBaHUM.

METO/bl HAY4HO-TIIPAKTHYECKOTO
IIOMCKA B 3a7a4ax
HHTEJUIEKTYaJIbHOTO aHaIu3a
JaHHBIX U JPYTUX 001acTsX ¢
HCIOJIb30BaHUEM
UH()OPMALIMOHHBIX TEXHOJIOTHH.

OP-3.1.2. YMets popmymupoBath
HAay4YHO-TIPAKTUYECKYIO 3a/1a4y,
IUIAaHUPOBATH €€ PEelleHNe U
BBITIOJIHUTH B COOTBETCTBHU C
IUIAHOM.

OP-3.1.3. YMeTb NpUMeHSTh
CYIIECTBYIOIINE METOIbI
MHTEIJUICKTYaIbHOTO aHATH3a
JIAHHBIX, 000CHOBAHHO aATTHPYSI
1 MOJIUGPUITUPYS UX C YIETOM
0COOCHHOCTEH 3a1aun
NpeIMeTHO! 00IacTu.

ypoBHs 3HaHuil; meet
chopMHpOBaHHOE
Mpe/ICTaBICHUE 00
OCHOBHBIX METOJIax
HAaYYHO-TIPAKTHIECKOTO
MOWCKA B 33/1a9ax
HMHTEJUIEKTYaJIbHOTO
aHaIM3a JaHHBIX U IPYTHX
obnactsix ¢
HCTIOJIb30BaHUEM
MHPOPMALMOHHBIX
TEXHOJIOTHH; yMEHHE
MPUMEHSTH
CYIIECTBYIOIINE METOIbI
MHTEJUIEKTYaIbHOTO
aHaJIM3a IaHHBIX,
000CHOBAHHO aJanTUPYs
1 MOAMMUITPYS UX C
ydeToM ocoOeHHOCTEH
3aJ1a44 NMPEIMETHON
obnactu.

HO COJiep Kallie
OT/IEbHEIE TPOOEITBI
3HAHUSA 00 OCHOBHBIX
METOJIaX Hay4IHO-
HPaKTHYECKOTO
IOMCKa B 3aJa49ax
UHTEJUICKTYaIbHOTO
aHajau3a JaHHBIX U
JIPYrux o0JIaCcTsX C
HCIIOIb30BaHUEM
UH(OPMAIIMOHHBIX
TEXHOJIOTHH.

YMEHHE NPUMEHSATD
CYIIECTBYIOIIHE
METO/IbI
HMHTEJUICKTYaIbHOTO
aHanv3a JaHHBIX,
000CHOBAaHHO
ajanTupys u
MOJUGHIUPYS HX C
y4eTOM 0COOEHHOCTEH
3a]1aui MPEeIMETHON
00JacTu.

HETIONTHOE 3HaHue 0e3
rpyOBIX OIIHOOK
3HaHU 00 OCHOBHBIX
MeToJlaX Hay9IHO-
HPaKTHYECKOTO
IIOWCKA B 3aJa4ax
UHTEJUICKTYaIbHOTO
aHaM3a JaHHBIX H
JIPYrux o0JIaCcTSX C
HCTIONIb30BaHUEM
UH(OPMAIIMOHHBIX
TEXHOJIOTHIA.
®parmeHTapHoe,
HETIONTHOE 3HaHue 0e3
rpyOBIX OIIHOOK
YMEHHE IPUMEHSTh
CYIIECTBYIOLIHE
METOJIBI
HUHTCJUICKTYaJIBHOT'O
aHaNM3a JaHHbIX.

TIPEJCTABICHUSA O
COBPEMEHHBIX
METO1axX
HWHTEJIEKTYaJIbHO
ro aHajau3a
JTaHHBIX.




2. dtanbl (GOPMUPOBAHKSI KOMIIETEHIIHI U BHIbI OLIEHOYHBIX CPEICTB

Jrtanbl GOPMUPOBAHUS KOMIETEHIUIH
(pa3neJibl AMCUMIIJIMHBI)

Ko u HaumeHoBaHue
pe3yJIbTaTOB 00y4YeHHsl

Buj oueno4Horo cpeacraa
(TecTsbl, 3a1aHus1, KEHChI, BOMPOCHI U

ap.)

Paznmen 1. OcHOBHBIE TPOOIIEMBI
1. |mocTpoeHHs cUCTEM

OP-3.1.1, OP-3.1.2.

33[[3HI/I$[ JJId TCKyIIEro KOHTPOJIA,
BOIIPOCHI IJIA ITPOBECACHUA
HpOMC)KYTOIIHOI\/'I aTTeCTalli1

Paznen 2. IlpensaputenbHas
2. |obpaboTka maHHbIX. Kimaccupukarus.

OP-3.1.1, OP-3.1.2. OP-
3.13

3amaHus s TEKYIIero KOHTPOJIA,
BOIIPOCHI JIJIST TPOBEICHUS
MIPOMEKYTOUHOM aTTecTaluu

Pazgen 3. Perpeccust. Accormarus,
3. |mocnemoBarenbHas acCOIHaIus,
AHOMAJINU W BU3yaJH3alusl.

OP-3.1.1, OP-3.1.2. OP-
3.13

3amaHus s TEKYIIer0 KOHTPOJIA,
BOIPOCHI JAJIs1 TPOBEICHUS
MPOMEKYTOYHON aTTECTAIIH

Paznen 4. Bricokonpou3BoauTenbHas
o0paboTka naHsbIX. [IporpaMMHbie
Cpelpl Ul MHTEIJIEKTYaJIbHOTO
aHaJIM3a JAaHHBIX.

OP-3.1.1, OP-3.1.2. OP-
3.1.3

3aganus A7s TEKYIIEro KOHTPOJI,
BOIIPOCHI JIJI IPOBEICHUS
MPOMEXKYTOUHOW aTTeCTALNU

3. TunoskuIie KOHTPOJIbHBIC 3alaHUA WJIW HHbIC MaTepHUaIbl, HEOﬁXOIII/lMBIe AJIA

OLICHKH 00pa30BaTeJIbHBIX Pe3yJbTATOB 00yUYeHUSI

3.1. TumoBsie 3alaHuda Ui MPOBCACHUA TCKYLICTO KOHTPOJSL YCICBACMOCTHU 110

JUCHHUITIINHE

Pedepar (Ha cormacoBannyro Temy). K pedepary HeoOX0aMMO cienaTh MPE3eHTAIHIO.

IIpumeps! Tem:

CoBpemeHHbIE HEUPOHHBIE ceTH B 00pab0TKe JaHHBIX (M300pakeHUi, BUEO,

TEXHOJIOTUYCCKUX CUTHAJIOB, MY3bIKH U T.H.);

CoBpeMeHHbIE aNTOPUTMBI KJIaccuPuKauu (M300pakeHuil, TEKCTOB U T.I1.),

HHTCJ’IJ’ICKTyaJ'H)HaH 06pa60TI<a JaHHBIX B ... (HpOMBIH_U'IeHHOCTI/I, MCIUIIMHC, 6H3Hece,

WHAYCTPUH pa3BICUECHUH, Tocyra U 1p.);

W3BrnedcHne 3HaHNUM U3 TEKCTOB;

JleTekTUpOBaHKE aHOMAJIUI;

Pa3HOBUAHOCTH CBEPTOYHBIX HEMPOHHBIX CETEM;

HNHTennexTyalbHbIC aITOPUTMBI B paHHEH TUArHOCTUKE 3a00JICBaHUA;

I/IHTCJ'IJICKTyaJ'IBHBIC AJITOPUTMBI B HCpCOH&J’IHf&HpOB&HHOﬁ MCIOHIINHE,

I/IHTCJ'IJICKTyaJ'IBHBIC AJITOPUTMBI B pOGOTOTCXHI/IKC, TPAHCIIOPTHBIX CUCTEMAX U T.II.,

I/IHTCJ'IJIGKTyaJ'IBHBIC AJITOPUTMBI B 0aHKOBCKOM ,Z[CJ'IC/CTanOBaHI/II/I/. ces

[TpoexT (Ha cormacoBaHHYIO TeMy). Peann3oBaTh HEOOBIION MPOEKT MO MHTEIIEKTYaIbHOM

00paboTKe JaHHBIX C UCIHOJIB30BAaHUEM CpPEJIbI

RapidMiner wumu ogHOTO U3  SA3BIKOB




nporpammupoBaHus (Hampumep, Python, R), ¢ BO3MOXHBIM HCIIONB30BaHUEM OOIIETOCTYITHBIX
0a3 JaHHBIX (WM JAHHBIX U3 UHBIX UCTOYHHKOB).

Ortalbl peajin3alyy PoeKTa:
[Touck 1 moAroToBKa HabOpa JaHHBIX;
Pa3paboTka TEXHUUECKOTo 3aJaHus;

[TunoTHas peanu3aiys 0THON MOJIEH, BEHIOOP METPHUKHU U OIICHKA TOYHOCTH ((pUKCaIus
MOJTY4EHHON TOYHOCTH Ha ATOM JTarie);

Peanmzanus Bcex MyHKTOB TEXHUYECKOTO 3a/IaHUs, HACTPOWKA apaMeTPOB MOJIEIICH,
OLIEHKA TOYHOCTH (TOYHOCTB, IMTOJIyUYE€HHAsi HA 3TOM JTarle J0JDKHA OBITh OOJIbIIE YeM Ha
MPEABIYILEM):

[ToxroroBka otyera (c OMMCaHUEM MTPEIMETHOM 00aCTH, BHIOPAHHBIX aITOPUTMOB H
rapaMeTpoB MOJIENEH ), MPE3CHTAINH, ITyOJIMYHAs 3aIUTa MPOEKTa;

Kaxnapli  CTyneHT peann3yeT HWHIMBUAYQIbHBIM WM TPYNIOBOM  IPOEKT  KaK
H0CJIEI0BATEIBHOCTD J1a00PaTOPHBIX paboT:

Jladoparopnasi padora Nel. MuauBuayaibHOE 3a/laHUE O TeMe «AHaIN3 MPEAMETHOU
obmactu, (GopMyaMpoBKa Ieled W 3amad HccieloBaHMsA. VI3BIeYeHHE U TIEPBUYHOE
COXPAaHCHUC JAHHBIX».
Leas padoThl — HAyYUTh CTYJCHTOB pEIIaTh 3a/1a4 aHAJIM3a MPEIMETHOW 001acTH, ee
ajamnranuu i1 MCTOAOB  aHa/IM3a JOAaHHBIX C YUYCTOM MNPUHIOUIIHAJIBHBIX 0COOEHHOCTEH
IpeMETHOM 00J1acTH.

Jladboparopnasi padora Ne2. UunusuayanbHoe 3amanue mno Teme «lIpenBapurenpHas
00paboTKa JaHHBIX: OYUCTKA, MHTETpalys, IpeoOpa3oBaHUEy.

Henbp paGorpl — HayuyuTh CTYAEHTOB pellaTh 3aJaud IpeABapUTENbHON 00paboTKU
JAHHBIX, MPEANOJIArawlel TPyIOEMKYI NPOLEAYPY OYHUCTKH (HMCKIIOUEHHE NPOTHUBOPEUHH,
CIIy4ailHBIX BBIOPOCOB M TIIOME€X, HPONYCKOB), HHTErpauuu (OObEIMHEHUE JaHHBIX W3
HECKOJIbKUX BO3MOXKHBIX HCTOYHHMKOB B OJHOM XpaHWIHMINE), NpeoOpa3oBaHus (MOXET
BKJIIOUATh arperupoBaHUE U CXKaTHE JaHHBIX, JIUCKPETH3aLMI0 aTpUOYTOB U COKpallleHUe
Pa3MEpHOCTH U T.I1.).

Jladoparopnas padora Ne3. unusuayansHoe 3aganue o teme «CoaepikaTebHbINA aHaTN3
naHHBIX MeTofgamu Data Miningy.
Leas pabdoTbl — HAay4YUTh CTYJAEHTOB OOOCHOBAaHHO NPHUMEHSTH 0a30BbIE METOJIbI
MHTEJJIEKTYaTbHOTO aHaTN3a JaHHbBIX, YYUTHIBasi 0COOEHHOCTH KaK TEOPETUUECKOTO MOCTPOSHUS
PUMEHSIEMbIX METO/I0B, TaK U BHIOpPAHHOM MPeIMETHOM 00s1acTH.

Jladboparopnasi paGora Ne4. MunuBuayanbHoe 3agaHue no teMe «Busyanusamus u
WHTEPIPETAIHS TOTYYEHHBIX PE3yIbTATOBY.
Leas padoTbl — HAyYUTh CTYJECHTOB BBINOJHATH BU3YyAIU3aLUI0 U UHTEPHPETALIHS
MOJIYYCHHBIX PE3YJIbTATOB B BUJIE, PUTOTHOM JJISI IPUHATHSI YITPABICHUECKUX PEIICHUM.

HpI/IMepLI TEM IJId CaMOCTOATCIIBHOTO U3YYCHUA:

e HeiipoceTeBbie METOIBI aHAIM3A JAHHBIX, CBEPTOUHBIE ceTH (convolution neural networks).
riyouHHoe o0yuenue (deep learning).

e MeToabl HHTEIUICKTYAJIbHOTO aHanmn3a Meana (social media data mining).

MeTto1bI MalITUHHOTO 00y4YeHHUS B 3a/1a4aX (PMHAHCOBOW aHAIUTHUKH.

e MeToabpl MaITMHHOTO OOYYCHUS B 3a/1a4aX paHHEW MEIUIIMHCKON TUarHOCTHKHY.



e KoMOuHMpOBaHUE MO/IETICH B aHATIN3E TaHHBIX, OYCTHHT.
e Meros aHaim3a HE3aBUCUMBIX KOMITOHEHT (independent component analysis).
e MeTo/1bI BU3YyaTU3aIlUH JAaHHBIX BHICOKOW Pa3MEpHOCTH.

3.2. TunoBsIe 3a1aHUs 715 IPOBEJCHUS TPOMEKYTOUHOM aTTECTAIlMU IO AUCIUILINHE
Bomnpocsl K 3a4eTy ¢ OLIEHKOM:
1. OcHoOBHBIE MOHATHUSI, TEPMUHOJIOTHUS;
Data Mining / Data Science;
Big Data (ocHOBHBIEC IOHSITUS M CBOMCTBA);
Jenykuus u MHIYKIuS,
WHTeuieKkTyanbHbIN aHaIu3 TaHHBIX B OM3HECE MPUMEPhl IPUMEHECHHUS;
MHTemuieKkTyanbHbli aHaIU3 JaHHBIX B PELICHUH CIOXKHBIX IPUKIIAJAHBIX 3a/1a4;
WHTemuiekTyanbHbIN aHaIU3 JaHHBIX B paHHEH JUarHOCTHKE OMACHBIX 3a00JIeBaHMIA;
WHTeuieKkTyanbHbIN aHaIU3 JaHHBIX B MHyCTPUAIbHOMN NPEINKTUBHON aHAIUTHKE;
OcHOBHBIE 331a4M U KJIaccU(UKaLUs METOIOB aHAJIN3a JaHHBIX;
. IlpuHnMnuanbHble OCHOBBI MAIIMHHOIO O0YYEHUS;
. IlpeaBapurenbHas 00paboTKa JaHHBIX;
. OnTuMu3anus Npu3HaAKOBOIO MPOCTPAHCTBA,
. IlocTaHoBKa 3a1a4M KJIaCCU(PUKALINH;
. Kontponupyemas HenapameTpuieckas Kiaccuukanus;
. Kontponupyemas Henapamerpuueckasi HelipoceTeBast KilacCU(pUKaLUs;
. Kimaccudukanms mo MeTory MalmHbI OTIOPHBIX BEKTOPOB;
. JlepeBbs pelIeHumi;
. HexonTposmmpyemas kinaccudukanus (KiacTepu3anus);
. Perpeccus (moHsiTHE perpeccun, OCHOBHBIE ATAIbI PETPECCHOHHOTO aHAIIN3a, METOIBI
BOCCTaHOBJICHUS PETPECCHH);
20. Acconmanus;
21. TlocnemoBarenbHast accoUanys (aIrOPUTMBI CEMEHCTBa «Anpruopw», anroputM GSP);
22. MHOTOYypOBHEBOE MalIMHHOE 00y4deHue (OyTCTPINIUHT, OATTHHT, CTEKUHT, OYCTHHT);
23. OOHapyXeHHE aHOMAITN;
24. Buzyanm3zanus B Data Mining;
25. OyHKIIUY aKTHBAIIUY;
26. OCHOBHBIE THIIBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH;
27. CBepTOUHbIE HEHPOHHBIE CETH;
28. Cpenpbl 1 GpeMBOPKU ITTyOMHHOTO 00Yy4EHUS;
29. OcHOBHBIE 3a/1a4 00paOOTKH TEKCTA;
30. Dransl npeaBapuTeNbHON 00pabOTKU TEKCTA;
31. MeTpuku KauecTBa KJIacCU(PUKAIINU;
32. I'unotesza A/B, Kanmna-unnekc cornacus, ROC-kpuas;
33. MeTpuka KauecTBa IPOrHO3a BPEMEHHOT'O pAA/Ia;
34. MeTpuku KauecTBa KJIaCTepU3aIiH;
35. [IpyHLIUITBI BEICOKOTIPOU3BOAUTEIBHBIX BRIYMCICHUN;
36. OcoOEHHOCTH MTOCTPOSHHSI BEIYMCIUTEIBHOTO KIIACTEPa;
37. Cpenpl 1 MHCTPYMEHTHI BBICOKOITPOU3BOIUTEIIEHBIX BBIYHCIICHUH;
38. UnctpymenTsl data mining.
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4. Metoauyeckue  MaTepuajbl, oOmnpeaesilolMe  NPoOUeAyPbl  OLEHUBAHUS
00pa3oBaTe/IbHBIX Pe3yJbTATOB 00yYeHH S



4.1. Metonuueckre MaTepHalibl JJIsi OICHKH TEKYIIEro KOHTPOJIS YCIEBaeMOCTH II0
MUCIIAIIINHE,

PeiiTuHroBasi cucremMa JJisi OlleHKH TeKyllel ycneBaeMoCTH 00y4aiomuxcs
Tabmuua — babHBIE OIICHKH IS DIEMEHTOB KOHTPOJIS

. MaxkcUMaJILHBIN OnennBaeMast
DneMeHTHl y4eOHOH
0ai1 ¢ Hadana KOMIIETEHITUSA
JESITENLHOCTH
cemecTpa
Pedepar mo Teme ¢ 20 IK-3
Mpe3eHTaluei
Peanu3zanus npoekra 40 IK-3
Ornpoc Ha 3aHATHAX 10 [K-3
3a4eT ¢ OLICHKOM 30 [K-3

4.2. Meroauueckie Marepuaibl Ui TPOBEINCHHUS INPOMEKYTOYHOM aTTecTaluM 110
JUCLHUIIINHE.

Cymma OansioB, HaOpaHHas CTYJIEHTOM B TEYEHUE CEMECTpa, MEPEeBOAUTCS B OLICHKY
IIPOMEKYTOYHOM aTTECTallMU yCIIEBAEMOCTH CTY/ICHTA 110 IPUBEACHHON HIKE IIKaJIe.

Ilepecyer 6a/1/10B B OLIEHKH VIS IPOMEKYTOYHOM aTTeCTAIlUM

bannbl Ha 1aTy KOHTPOIBHON TOYKU Orenka

> 90% OT MakCHUMaJIbHOI CyMMBI 0aJIJIOB 5

Ot 70% no 89% ot MakcUMaIbHOM CyMMBbI 0aJIIOB

4
Ot 60% 1o 69% oT MakcUMaJIbHOU CyMMBbI 0aJIIOB 3
2

< 60% OT MakCHMaJbHOM CyMMBbI OaJIJIOB




