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Beenenune B aHa/IU3 JAHHBIX CAliTOB

09.03.01 UndopMaTuKa M BHIYUCIUTETbHAS TEXHUKA
Hanpasiennocts (mpoguiis)

TexHosornu pazpadorku Bed-npuiioxenuii ®opma
00y4YeHHs — OUHASA

I'on natopa — 2023

OIIEHOYHBIE CPEJCTBA JJIS1 IPOBEJEHUS MPOMEXYTOYHOM ATTECTAIIAU
OBYYAIOIIUXCHA ITO JUCIUIIIMHE (MO VYJIIO)

1. O01mue cBeaeHus

1. |Kadenpa Marematiky, GU3UKA 1 HHPOPMAIMOHHBIX TEXHOIOTUI

2. |HanpaBneHue noAroToBKU 09.03.01 MndpopmaTrka 1 BEIYUCTUTEIbHAS TEXHUKA
Hamnpasnennocts (mpo¢wmis) | TexHOnoruu pa3paboTKu BeO-NpUIIOKEHUI
Hucrunnnaa (MOITyb) b1.B./IB.03.02 Beaenue B aHaiu3 1aHHBIX CAUTOB

4. |Dopma oOyueHwHs OuHas

5. |Tom Habopa 2023

2. IlepeyeHb KOMIETEHITHIA

— YK-1 CniocoGeH oCyIIeCcTBISATh MOUCK, KPUTHYCCKHI aHAIM3 U CUHTE3 HH(POPMAIUH, TPUMEHSATh CUCTEMHBIN
TTOJIXO]T TSI PEIIEHUS TIOCTABICHHBIX 33139

— IIK-2 Crocoben pa3pabaTsiBaTh MOICTH KOMIIOHEHTOB WH()OPMAIIMOHHBIX CUCTEM, BKITIOUAst MOJIETTH 6a3
JTAHHBIX U MOJIEJIH IOJIb30BaTeIbCKUX HHTEP(EHCOoB




3. Kputepun u noka3are;iu OLeHUBAHUSI KOMIIETEeHIU HA Pa3IU4YHBIX ITanax ux ¢gopMupoBaHust

Jrtan popmupoBaHus ®opmupyemast Kputepun 1 nokasare/ iy olleHUBAHUS KOMIIeTEHLHIi: ®opMbI KOHTPOJIS
KOMIIeTeHIUH (pa3aebl, KOMIeTeHI U 3HATH: VMeTh: BaazeTs: c«]mpmnposanmlcnl
TeMbl THCIHIIIMHBDI) KOMIIeTeH Ui
BBeznenue B ananms VK-1, I1K-2 — OCHOBHBIC MOAXONBI K |— 3(QQEKTUBHO —  HaBBIKAMHU Pemenne TecTos
JaHHBIX aHaJIN3y JaHHBIX; UCIIONB30BaTh CPeIy 00paboTKH IloaroroBka npe3eHTanui
—  TeXHOJIOruu cOopa Scilab mis ananusa JIAHHBIX; IToaroToBka JOKIAN0B
VICTOUHIKY AaHHBIX VK-1, TIK-2 JAHHBIX; JaHHBIX; —  HaBBIKaMu cOopa Pabota Ha mabopaTopHBIX
—  TeXHOJIOTHU —  HUCIIONB30BaTh JIaHHBIX; 3aHATHUAX
BU3YaJIM3aL1H JaHHBIX. OTU€ThI CUCTEM, —  HaBBIKAMHU KoHTposnbHbIE BOIIPOCHI
WHcTpyMeHTB 00paboTKH VYK-1, I1IK-2 TeHepHPYTOLIIX BH3yATH3AIHH CobeceoBanne
TaHHBIX MIOTOKH JaHHBIX. JIAHHBIX.
(o BBIOOPY TIperIoaBaTesis)

IxaJjia oueHMBAHUA B paMKaX 0a/1JIbHO-PEHTHHTOBOM CHCTEMBI:

«HEYJOBJIETBOPUTEIBHO» — 60 OayIOB M MeHee; «yIOBIETBOPUTENLHO» — 61-80 6amoB; «xopomoy» — 81-90 6aioB; «ommuHo» — 91-100 6amos




4. Kputepun 1 HIKaJIbI OeHUBAHUS
*B npusedennvix Hudice maoauyax ykasau nepsuunviti oauin (I1b). Aneopumm eviuucienus umozo6020 daiia 3a
pabomy (MBP) npueeden 6 konye 0anHo2o pazoenda.

4.1. AKTUBHOCTH HA TEOPETHYECKUX 3aAHSITUAX

XapaKkTepUCTUKH OTBETA CTYICHTA MakcumanpHOe KOIH4ecTBO 0amuioB™*
CTyneHT IpHHUMAET aKTUBHOE yyacTHe B Oecesie Ha JIeKLUH 1
CTyzneHT He IPUHUMAET aKTUBHOE y4yacTHe B Oece/ie Ha JIEKIUH WU OTCYTCTBYET 0

4.2. PaGoTa Ha 1a00paTOPHBIX 3aHATUX

XapaKTepUCTUKHU OTBETA CTYIICHTA MakcuMabHOE KOJIHYECTBO OaIoB*
PaGora BrInToNIHEHA HE MeHee YyeM Ha 91% 09—1
PaGora BrInmoniHeHa He MeHee YyeM Ha 81% 0,81 —0,9
PaGora BrITONIHEHA HE MeHee YyeM Ha 61% 0,61 — 0,80
Pabota BeImonHeHa MeHee YyeM Ha 60% 0

4.3. IlonroroBKa JoKJaxa

XapaKkTepuCTUKH OTBETA CTYJCHTA MakcuManbHOe KOJTHYeCTBO OayuoB™®

®  CTyIeHT NIyOOKO U BCECTOPOHHE YCBOMII MPOOIIEMY;

®  YBEPEHHO, JOIMYHO, [TOCIEI0BATEILHO U TPAMOTHO €0 U3JIaraer;

e  OnMpascCh Ha 3HAHHUS OCHOBHOM M JOMOJHUTEIBHOM TUTEPATYpPhI, TECHO
l'lpI/lBSI3I)IBaCT yCBOGHHbIC Hay‘{Hble IMOJIOXXCHUS C l'lpaKTI/I‘{CCKOi/’I
JIESTEILHOCTBIO;

e  yMeno 00OCHOBBIBAET M apTYMEHTUPYET BBIJIBUTAEMbIC UM UICH;

e JIeJacT BHIBOJBI H 00OOIICHUS;

e  cBOOOIHO BIAJEET MOHATHIMH.

091 —1

®  CTYIEHT TBEpJIO YCBOMII TEMY, IPAMOTHO H 110 CYLIECTBY U3JIaracr ee,
OIMPAsCh Ha 3HAHUS OCHOBHOM JIMTEPATyPEI;

He JIOIyCKAeT CYIECTBEHHBIX HETOUYHOCTEH;

YBS3bIBA€T YCBOEHHBIE 3HAHUS C IPAKTUUECKOH AeATEIbHOCTHIO; 0,81 — 0,90
apryMeHTUPYET Hay4HbIE TOJOKEHHS;
JIeJTaeT BBIBOIBI M 0000IIECHUS;

BJIaJICET CHCTEMOI OCHOBHBIX ITOHSTHIA.

e  TeMa PacKpbITa HEAOCTATOYHO YETKO U MTOJIHO, TO €CTh CTYJEHT OCBOMII
npo6ieMy, 10 CyIIECTBY U3JIaraeT ee, OUpasich Ha 3HaHUS TOJIBKO
OCHOBHOH JINTEPATypPhl;

®  JIOIyCKAaeT HECYIICCTBCHHbIC OIIMOKH M HETOYHOCTH; 0.61 — 0.80
®  WCIBITHIBACT 3aTPYJHEHUS B MPAKTHICCKOM MPUMECHEHUH 3HAHUIT, ’ ’
e  C1ab0 apryMEHTHPYET Hay4HbBIC TTOJIOKCHHS;
e  3arpyaHseTcs B (GOPMYIUPOBAHHUHU BBIBOJOB M 000OIICHHIA;
®  YAaCTHUYHO BJIAJEET CUCTEMOI MOHATHH.
®  CTYACHT HE YCBOWJI 3HAYUTEIILHON YaCTH MPOOIEMBI;
®  JIOMyCKaeT CYLIECTBEHHBIE OIMOKH U HETOYHOCTH MPU PACCMOTPEHHH €¢;
®  HCIHBITHIBACT TPYIHOCTH B MPAKTUYCCKOM IIPUMECHECHHHU 3HAHUIA; 0
®  HE MOXET apryMEHTHPOBATh HAyYHBIC TTOJIOKCHUS,
e He GOopMyIHPYET BHIBOJIOB U 0000IICHNH;
®  HE BIIQJICCT MOHATHHHBIM aMIapaTtoM.
4.4. IlonroToBKa npe3eHTANM
CTpykTypa mpe3eHTaun MakcuManbHOe KOJTHYeCTBO 6auioB™®
Conepixanue:
e  Cdopmynuposana Leib paboThl 0,1
e  TloHATHBI 3a1a44 U X0 pabOTHI 0,1
o HMudopmanys 13I0KeHa TIOJHO M YETKO 0,1
e  Nmwmoctparuu ycuianBaoT 3G (HEeKT BOCHPHATHS TEKCTOBOW YacTu 0,1
nHdopmanuu
e  (CrenaHnl BEIBOIBI 0,1




OdopmiteHne mpe3eHTauun

e  EnuHbINi CTHIH OQOPMITCHUS 0,1
e  Texcr nerko ynrtaercs, GOH coUueTaeTcs C TEKCTOM U rpadukoit 0,1
e  Bce napamerpsl mpudTa Xopolo mogaoopansl, pasmep mpudra 0,1

ONTUMAJIbHBIN U OJUHAKOBBIN HA BCEX Clalgax

o KunroueBrle ci10Ba B TEKCTE BBIICIICHBI 031

Db ekt npe3eHTaumn

e  OOmee BrieyaTiaeHne OT MPOCMOTpPA PE3CHTAIIUU 0,1

Bcero 1

4.5. KoHTpO/IbHBIE BOIPOCHI

XapaKkTepUCTUKU OTBETA CTYACHTA MakcuManbHOE KOJIMYECTBO OaioB*
OtBeueHo Oe3 3amevyaHuii He MeHee yeM Ha 91% Bompocos 0,9—1
OtBeueHo Oe3 3amevaHuii He MeHee YyeM Ha 81% Bonpocos 0,81 —0,9
OtBeueHo Oe3 3amevaHuii He MeHee YyeM Ha 61% Bonpocos 0,61 — 0,80
OtBeueHo Oe3 3amevaHuit MeHee 4eM Ha 60% BOIPOCOB 0

4.6. Pemienue TeCTOBLIX 3aJaHMIi

XapakTepUCTHKU OTBETA CTYJCHTA MakcuMansHOe KOJIMYeCTBO 0auIoB*
Tect pellieH npaBUILHO HE MeHee 4eM Ha 91% 0,9 —1
Tect pelleH npaBUIbLHO HE MeHee 4eM Ha 81% 0,81 —0,9
Tect pellieH npaBUIbLHO HE MEHee 4eM Ha 61% 0,61 — 0,80
Tect peleH npaBuiIbHO MeHee 4eM Ha 60% 0
4.7. Cobecenopanue
XapaKTepuCTHKH OTBETA CTYICHTA MaxkcumanbHOe KOIHIeCTBO Oa/uIoB*
OtBeueHo Oe3 3aMevaHuii He MeHee YeM Ha 91% Bonpocos 0,9 —1
OtBeueHo 6e3 3amevaHuii He MeHee YyeM Ha 81% Bompocos 0,81 —0,9
OtBeueHo 6e3 3amevaHuii He MeHee YyeM Ha 61% Bonpocos 0,61 — 0,80
OtBeueHo 6e3 3amedanuii MeHee ueM Ha 60% BOIIPOCcoB 0

Kpamxoe onucanue cucmemvl oyeHUBAHUA.: NPU OYEHUBAHUU PAOOM UCNOIb3YIOMCS CLeOVIOUUe NOHAMUSL:
o nepguunsiti 6ann (I1h) - evicmasnsiemcs npenodagamenem 8 COOMEEmCmMeuU ¢ NPUBCOCHHbIMU blilie
mabauyamu u modxcem npunumams 3navenus om 0 0o 1;
® MaxcumanbHbulil ban 3a pabomy no mexnonozuyeckou kapme (MBTK) 6epemcs uz mexnonozuyeckou
Kapmal,
e umoeogwlii bann 3a pabomy (UBP) — eviuucnsemcs no gpopmyne
UBP = MBTK *IIF
Hanpumep, cmyodenm 3a gvinonnennyio um iabopamophyio pabomy noayuyaem nepeuunsiii obanin pasnoiti 0.81. B
MeXHON02UYEeCKOU Kapme YKa3aHo, Ymo 3a NOIHOCMbIO NPAGUTILHO 6bINOTHEHHYIO 1a00pamopHyio pabomy
cmyoenm Moxcem noayuumy 3 umo2oewix 6aid, m. e.
HUFP =3 *0,81 =243
B gviuucnennom snauenuu MBP ucnons3ylomes monvko yenas 4ame u 08a 3uaxk nocie sanamou. Jluwmnue 3uaxu 6
OpOOHOU Yacmu Yucia omopacwvleaomces (OKpy2iexue He UCNONb3Yemcst).

5. TunoBble KOHTPOJbHbIE 3aJaHUS M MeTOAUYECKHEe MAaTepuajbl, ONpeAe]sOlIMe MPoUeIypPbI
OLCHMBAHMS 3HAHMI, YyMeHMii, HABBIKOB W (MJIM) ONBITA [eSATEJBbHOCTH, XapPaKTEePU3YIOUIUX 3Tambl
¢opMupoBaHNs KOMIIETEHIUI B IIpoLiecce 0CBOEHUsI 00Pa30BaTeJbHOI NPOrpaMMbl

5.1. TumoBoe TeCTOBOE 3aJaHHE
1. CpeZ[CTBO MNOAACPIKKU MPUHATUA pemeHHﬁ, HCIIOJB3YIOHICECd B MAalIMHHOM O6y‘leHI/II/I, AHAJIN3C¢ OdAaHHBIX H
CTAaTUCTHUKE:

a. iepeBo NPUHATHS peleHuil

b. nepapxust IpuHATHS PELICHUH



C. TIOCJIENIOBATEILHOCTD MIPUHATHS PEUICHHUI
2. OTpacnp 3HaHHUN, HayKa, B KOTOPOH HM3JIararotrcs oOIIre BOMpPOCH cOopa, H3MepeHusi, MOHUTOPHHTA, aHan3a
MAaCCOBBIX CTATUCTHUYCCKUX (KOJ]I/I‘IGCTBGHHBIX 501050 Ka‘{eCTBeHHLIX) JaHHBIX W WX CpPaBHCHUC, HU3YUCHUEC
KOJIMYECTBEHHOW CTOPOHBI MAaCCOBBIX OOIIIECTBEHHBIX SIBIICHUI B YUCIIOBOW (hopMe:

a. MallIMHAOE O00yYeHne

b. crarucTuka

C. aHaJIN3 JaHHBIX
3. Kimacc MeTo0B MCKYCCTBEHHOTO MHTEIUIEKTA, XapaKTEPHON 4epTOil KOTOPHIX SBISETCS HE MPSAMOE pelIeHue
3amauu, a o0y4ueHne 3a CUET MPUMEHEHHS PEIICHII MHOXKECTBA CXOIHBIX 3314

a. MallIUHHOE 00y4YeHue

b. craTucruka

C. aHAJIM3 TaHHBIX
4. O6nacTh MareMaTUKu ¥ WHGOPMATHKH, 3aHUMAIOIIAsICS MOCTPOCHWEM W WCCIEAOBaHMEM Hamboyiee oOImx
MaTeMaTUYeCKUX METOJOB M BHIYMCIUTEIBHBIX AJITOPUTMOB H3BJICUCHUS 3HAHUU U3 HKCICPUMEHTAIBHBIX (B
IIUPOKOM CMBICTIE) JaHHBIX:

a. MaIlIMHHOE O0YUYCHUE

b. ctarucTuka

C. aHAJTH3 JAHHBIX

5. CBOHCTBO MHTEIJICKTYaJbHBIX CHCTEM BBITIONHATH TBOpYECKUE (YHKIMH, KOTOPHIE TPAJUIIMOHHO CUHUTAIOTCS
NPEepOTaTHBON YeJoBeKa:

a. HICKYCCTBEHHBbII HHTEJIEKT

b. mammHHOE 00yUeHNE

C. aHAJIU3 JTaHHBIX

Kurou: 1-a; 2-b; 3-a; 4-c; 5-a

5.2. TunoBble TeMbl MPe3eHTALUIH
Bce Tembl 10K/IaZOB HMONMHOCTBIO COBMAAAIOT C TEMaMM JOKJIanoB/pedeparoB. Kaxaplii CTyIeHT MOXET
MMPEIIOKUTE CBOIO TEMY IIPE3CHTAMU, BBIXOAITYIO 3a PaMKU MPEATIOKEHHBIX TEM.

5.4. IlpumepHbIe TeMbI T10KJIAT0B

[IpenukTHBHAS aHANTWTHKA B 3a7a49axX mudpoBoro On3Heca.

CucTeMbl IOANEPKKH MPUHATHS PEHICHUH HA OCHOBE KOTHUTHBHBIX TEXHOJIOTHH.
Knaccel 3agag Data Mining.

HeiipoceTu u ux npuMeHeHrEe B IPOTHO3UPOBAHUH.

[Iporuosuposanue cpeacrsamu Data Mining.

Data Mining B aHanu3e KJIMEHTOB.

Pemenne 3agaun Knaccudukauy Ha OCHOBE MOJeleil HEHPOHHBIX CeTel.
Pemenne 3amaun kacCupUKaUA ¢ TTOMOIIBIO ACPEBHEB PEIICHUH.

. I[Ipumenenue kapt KoxoHeHa s cCErMEHTAH KJIMEHTOB HHTEPHET-Mara3uHa.
10. Oboraienue faHHBIX O KIMEHTe Ha ocHOBe Social Mining.

11. TaprerupoBaHHas pekiama Ha ocHoBe Social Mining.

12. TTouck nokymeHToB cpencrBamu Text Mining.

13. Ananu3 ucnonp3oBaHus BeO-pecypcoB ¢ nomoupio Web Mining.

14. PeHOK Bl-tutatrdopm.

15. CoBpeMeHHBIC TEHACHIINH Pa3BUTH crucTeM Bl.

16. OLAP xak MHOTOMEpHBIN aHANINU3 JaHHBIX.

17. IlpoGnembl aHaNK3a HECTPYKTYPUPOBAHHBIX TaHHBIX.

18. TexHONOTHS BEIUHUCICHUHN in-memory.

19. bonpuine naHHbIe: HICTOYHUKH, XapaKTEPUCTHKH.

20. Texnonorus 6onpiuux ganHbx Apache Hadoop.

XN~

5.5. TunoBoe 3aganue 1a00paTopHOIi padoThI

3ananue 1. BEIMOMTHUTE aHANIHM3 TTOCEIIAEMOCTH CaliTa YHUBEPCUTETA.

3ananue 2. BoinonHuTh aHaNKU3 ASMCTBUM monb3oBarenel B Kypce «BBeneHue B aHaIu3 JaHHBIX CATOBY,
pasmemnienaoM B DMOC yHUBEpCHUTETA.

5.6. Bonipockl Kk 3a4eTy

1. JlepeBbs pelieHUi.

2. CamoopraHuzyromuecs KapTbl MPU3HAKOB.
3. AccomnuaruBHbIe MTpaBUia.



Nowe

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

®DaxTOpHBII aHATIN3.

JIuneitHas perpeccusi.

Jloructuueckas perpeccus.

Knacrepuzamus JaHHBIX: OCHOBBI KJIaCTEPHOTO aHAIN3a; HEpapXUUEeCKU KITacTepHBII aHaIIN3; AByMEpHas
BH3yaJM3aLus; TpeXMepHas BU3yaIu3aLusl.

I'enepamnmst oT4ETOB Web-cepBepoM.

Cucrembl cOopa JaHHBIX STHICKC.

Cuctemsl coopa nanubix Google.

Brirpyska manaeix Discord.

Brirpyska nansabix Telegram.

Brirpyska nanusix MS teams.

Brirpyska nanusix Viber.

Brirpy3ska nanaeix whatsapp.

Untepdeiic Scilab. Tumbr JaHHBIX.

JeiicTBUs Ha MaTPULIAMH: CO3JaHNE MaTPULI; TeHEPaLsl MAaTPHILL CIIEHUATIFHOTO BUA; JOCTYH K SYeHKaM;
[IPOM3BEICHUE MaTPUII.

O0paboTka TaHHBIX CPEIICTBAMY TAOJUYHOTO MPOIEccopa.

Ucnonws3oBanne Google Data Studio.

UcnonezoBanne Yandex Data Lens.



