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OIIEHOYHBIE CPEJCTBA JJIS1 TPOBEJIEHUSA MPOMEXYTOUYHOM ATTECTAIIUU
OBYYAIOIIUXCA ITO JUCIUAIIJIMHE (MO VYJIIO)

1. O0mue cBeaeHus

1. |Kadenpa Marematuky, GU3UKN 1 HHYOPMALIMOHHBIX TEXHOJIOTHI

2. |HanmpaBneHue noAroToBKH 09.03.01 MudopmaTrka 1 BEIYUCITUTEIbHAS TEXHAKA
Hanpasnennocts (nmpodpuns) | TexHomoruu pa3paboTku MOOMIIBHBIX TIPHIIOKEHUH
Hucrummmaa (MOIYIIh) b1.B./IB.03.02 Brenenue B aHanmu3 TaHHBIX CAWTOB

4. |Dopma oOyueHHS OouHas
I'ong mabopa 2021

2. llepeueHb KoMIEeTEeHIU

— YK-1 CnocobeH ocyIIecTBISATh MOUCK, KpUTHUECKUI aHAIN3 U CUHTE3 WHPOPMAIUY, TPUMEHSITh CHCTEMHBIH
TIOJXOJ ISl pEIICHUS TOCTaBJIECHHBIX 33134

—IIK-2 Crocoben pa3pabareIBaTh MOAETH KOMIIOHEHTOB HH(POPMAITMOHHBIX CHCTEM, BKJIIOYAst Mosienn 0a3
JAHHBIX U MOJIETIH TOJIb30BaTEIbCKUX HHTEP(eiicoB




3. KpnTepnu M MOKAa3aTeJH OLleHUBAHUS KOMIIETEHIIUHA Ha PA3JIMYHBIX dTalax ux (l)OpMHpOBaHHﬂ

Jran popmupoBaHus dopmupyemast Kputepun 1 nokasare/ iy olleHUBAHUS KOMIIeTeHIHIi: ®opMbI KOHTPOJIS
KOMIIeTeHIUH (pa3ebl, KOMIIeTeHI Ul 3HATH: VMeTh: BaazeTn: C(l)OpMHPOBaHH(?'CTH
TeMbI JMCHHILIHMHBI) KOMIIeTeH U i
BBenenue B ananms YK-1, IIK-2 — OCHOBHBIC MOIXOABI K |— 3 deKTHBHO —  HaBBIKAMU Pemenne tectos
JAaHHbIX aHaJIN3y JaHHBIX; UCIIOJIb30BATh CPeLLy 00paboTKH Iloxroroeka nmpeseHTanuin
—  TexHozoruu coopa Scilab s ananusa JIAHHBIX; IToaroToBka JOKIAN0B
VICTOYHUKH JaHHBIX VK-1, TIK-2 AAQHHBIX, AaHHBIX, —  HaBbIKaMH cOopa Pabora na aboparopHex
—  TEXHOJOTHuH —  HCIOJb30BaTh JaHHBIX; 3aHATHAX
BH3YyaJI3allui JaHHBIX. OTYETHI CUCTEM, — HaBbIKAMH KoHTpoibHbIe BOIpoCh!
HHcTpymMeHTsl 00paboTku VK-1, IIK-2 reHepHPYOIIIX BH3yATH3AIHH CobecenoBanue
JaHHBIX MIOTOKH JaHHBIX. JIAHHBIX.
(o BRIOOpPY TIperogaBaTess)

HIxajia oueHNBAHUA B paMKaX 0a/1JIbHO-PEHTHHIOBOM CHCTEMBI:

«HEYJIOBJIETBOPHUTEIBHO» — 60 OaJIOB M MEHEe; «YIOBIETBOPUTEIbHO» — 61-80 6amos; «xopomoy» — 81-90 6aimioB; «ortmuaHo» — 91-100 6amnos




4. Kputepun 1 mIKaJIbl OleHUBAHUSA
*B npugedenHvlx Hudice mabauyax ykazan nepguunsiti oann (I1B). Aneopumm @viuucienus umozoso2o bauia 3a
pabomy (MBP) npueeden 6 konye 0anno2o pazoend.

4.1. AKTUBHOCTH HA TEOPETHYECKUX 3AHSITUAX

XapaKkTepUCTHKH OTBETA CTYACHTA MakcumanpHOe KOIHIecTBO 0auioB™®
CTyneHT NprHIMAaeT aKTUBHOE y4JacTue B Gecejie Ha JISKIINH 1
CTyzeHT He IPMHUMAET aKTUBHOE yyacTHe B Oecesie Ha JIEKIIUH WIN OTCYTCTBYET 0

4.2. PaboTa Ha 1a00paTOPHBIX 3aHATHAX

XapakTepUCTUKU OTBETA CTYACHTA MakcuManbHOE KOJTHYECTBO OaioB*
Pabota BeImOMHEHA HE MeHee YeM Ha 91% 09—1
Pabota BeImonHEHA He MeHee YeM Ha 81% 0,81 —0,9
PaGora BrInIoNIHEHA HE MeHee YyeM Ha 61% 0,61 — 0,80
Pabora BeImonHeHa MeHee yem Ha 60% 0

4.3. ITlonroTroBKa JO0KJIaAA

XapakTepuCTHUKN OTBETA CTYICHTA MakcuManbHOE KOIUYIEeCTBO OaIIoB*

®  CTYJEHT DIyOOKO M BCECTOPOHHE YCBOMJI MPOOIEMY;

®  YBEpEHHO, JOI'MYHO, [TOCIIEeIOBATEIbHO U IPAMOTHO €r0 U3JIaraer;

e  OmHpasCh HA 3HAHWS OCHOBHOW W JOMOTHUTEIHLHON JTUTEPATYPHI, TECHO
l'lpI/lBH?;I)IBaCT yCBOGHHbIC Hay‘{Hble IMOJIOKCHHUA C HpaKTM‘{CCKOﬁ
JIESITEIIbHOCTBIO;

e yMeno 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

e JIeNaeT BBIBOIBI U 0000IICHHMS,

e CcBOOOJHO BIIAJICCT MOHATHIMHU.
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®  CTYIEHT TBEPIO YCBOWI TEMY, TPAMOTHO U II0 CYIIECTBY H3JIaraer ee,
OIUpAsICh HAa 3HAHUSI OCHOBHOM JINTEPATypHI;

HE J0ITyCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

YBS3bIBAET YCBOCHHBIE 3HAHUS C IPAKTUUECKOH AEATEIBHOCTHIO; 0,81 — 0,90
apryMEHTHUpYeT HayuHbIE TTOJIOKEHUS;
JIeJTaeT BBIBOIBI M 0000IIECHUS;

BIIaICET CUCTEMOI OCHOBHBIX ITOHSITHH.

e TeMa pacKpbiTa HEAOCTATOYHO YETKO U MOJHO, TO €CTh CTYJECHT OCBOMII
npo0ieMy, 1o CyIIECTBY H3JIaraeT ee, ONHPasCh Ha 3HAHUS TOIBKO
OCHOBHOI1 JIUTEPATYpHI;

®  [IOIyCKAaeT HeCYLICCTBEHHbIC OIIHOKH  HETOYHOCTH; 0.61 — 0.80
®  UCIHBITHIBACT 3aTPYJHEHUS B MPAKTHICCKOM MPUMEHEHUH 3HAHUIA, ’ ’
e  C1ab0 apryMEHTHPYET Hay4HBIC TTOJIOKEHHUS;
e  3arpyaHseTcs B (OPMYIUPOBAHUH BBIBOJIOB H 000OIICHHH;
®  YACTUYHO BIIA/ICET CHCTEMOI IIOHATHIA.
®  CTYACHT HE YCBOHJI 3HAYUTEIIBHON YaCTH MPOOIEMBL;
®  JIOMyCKaeT CYIIECTBEHHBIE OMMOKH U HETOYHOCTH MPH PACCMOTPEHHH €€;
®  KCHBITBIBACT TPYIHOCTH B IPAKTHYCCKOM IPUMEHECHHUH 3HAHH; 0
o HC MOXXET apryMCHTUPOBATH HAYUHBIC ITOJIOXKCHUS
e He GOpMYJIHPYET BHIBOIOB U 0000IICHNUT;
o HE BJIaACECT MOHSATUHHBIM arrmaparoM.
4.4. IlonroToBKa npe3eHTANMI
CTpyKTypa Mpe3eHTaln MakcuManbHOe KOJTHYECTBO OamuioB™®
Conepxanue:
o  Cdopmynrposana Leib paboThl 0,1
e  [loHATHBI 331291 U XOI pabOTHI 0,1
o Hudopmanus u3I0KeHa IIOJHO U YETKO 0,1
e  Nwmoctpauu ycranBarT 3(QGEKT BOCIPHATHS TEKCTOBON YacTH 0,1
nHpopmanuu
e  CrenaHbl BBIBOJIBI 0,1




Odopmienue npe3eHTannu

e  EnuHbIA CTHIB OQOPMITCHUS 0,1
e  TeKkCT JIerko 4uraercs, pOH COYETAETCS C TEKCTOM M TpaduKoit 0,1
e  Bce napamerpsl mpudTa XopoIo mogaoopansl, pasmep mpudTa 0,1

OINTHUMAJILHBIM U OJMHAKOBBIM Ha BCEX ClIaiigax

o KunroueBkle ci10Ba B TEKCTE BBIICIICHBI 011

O dexT npeseHranyu

e  (OOiee BrieyaTieHUe OT IPOCMOTpa MPE3CHTAIIMN 0,1

Bcero 1

4.5. KoHTpoJBHBIE BONPOCHI

XapakTepUCTUKU OTBETA CTYACHTA MakcuMaabHOE KOJTHYECTBO OaioB*
OrtBeueHo 0e3 3amedannii He MeHee 4yeM Ha 91% Bompocos 0,9 —1
OtBeveHo Oe3 3aMedaHuii He MeHee 4eM Ha 81% BompocoB 0,81 —0,9
OtBeveHo Oe3 3aMeuaHuii He MeHee YeM Ha 61% BompocoB 0,61 — 0,80
OtBedeHo Oe3 3aMedanuii MeHee yeM Ha 60% BOmpocoB 0

4.6. Pemmienye TeCTOBBIX 3aJJaHUI

XapaKkTepUCTHKH OTBETA CTYICHTA MakcuMansHoe KOJIH4ecTBO OamuioB™
Tect peleH npaBUIbHO HE MeHee ueM Ha 91% 0,9 —1
Tect pelien nmpaBuiIbHO He MeHee YyeM Ha 81% 0,81 —0,9
Tect pelieH NpaBUIbHO HE MeHee ueM Ha 61% 0,61 — 0,80
Tect peeH npaBuIbHO MeHee 4eM Ha 60% 0
4.7. Cobecenoanue
XapaKTepUCTUKHU OTBETA CTYIICHTA MakcumanbHOe KOJTHYeCTBO OauioB™®
OtBeueHo Oe3 3amedaHuii He MeHee 4eM Ha 91% BompocoB 0,9 —1
OtBeveHo Oe3 3aMeuanuii He MeHee ueM Ha 81% BompocoB 0,81 —0,9
OtBeueHo Oe3 3aMedanuii He MeHee yeM Ha 61% BompocoB 0,61 — 0,80
OtBeueno 6e3 3ameuannii MeHee yeM Ha 60% BOIpocoB 0

Kpamxoe onucanue cucmemvl oyeHuganus: npu OYEeHUBAHUU pabom UCHONL3VIOMCA Ce0VIowUe NOHAMUSA!
o nepsuunsiti 6ann (I1B) - evicmasnsiemcs npenodasamenem 8 COOMEEMCMEUU C NPUBCOCHHbIMU blille
Mabnuyamu u Modxcem npunumamy 3navenus om 0 0o 1;
® maxcumanvuslll ban 3a pabomy no mexwonrocuveckoi kapme (MBTK) bepemcs uz mexnonocuieckou
Kapmol,
e umoeosuvlii bann 3a pabomy (UBP) — eviuucnsemcs no gpopmyne
HUBP = MBTK *I1Ib
Hanpumep, cmyodenm 3a gvinonnennyro um 1abopamopuyio pabony nonyyaem nepsuunviii oann pasuoiii 0.81. B
MeXHON02UYEeCKOU Kapme YKA3aHo, Ymo 3a NOIHOCMbIO NPAGUTIbHO 6bINOTHEHHYI0 1a00paAmopHyio pabomy
cmyoenm Moxcem noiy4ums 3 umo2oewix 6ania, m. e.
HUBP =3 *0,81 =243
B sviuucnennom snauenuu UBP ucnonvzyiomes monvko yenas wamoe u 06a 3Hax nocie 3anamou. Jluwnue 3naxu 6
OpOOHOU wacmu Yucia omopacvl8aomcs (OKpy2ienue He UCNONb3YEenCs).

5. TunoBble KOHTPOJbHbIE 3aJaHUS M MeTOAUYECKHe MAaTepHaJbl, ONpeAesiome MPOLeTypbI
OLleHMBAHMS 3HAHMI, YMeHMii, HABBIKOB W (MJIM) ONBITA [eSITEJbHOCTH, XapaKTEePH3YIOUIUX ITANbI
¢opMupoBaHNs KOMIIETEHIUII B IIpoLiecce 0CBOEHUSI 00Pa30BaATEJIbHOI POrpaMMbl

5.1. TumoBoe TeCTOBOE 3aJaHHE
1. Cpe,[[CTBO MOAACPIKKU TPUHATUA peH_IeHI/II\/'I, HCIOJIB3YIOIICECd B MAalllTMHHOM 06y‘ieHI/II/I, aHaJIN3€ AaHHBIX U
CTAaTUCTUKE:

a. JiepeBo NPUHATHS pelleHuil

b. nepapxus NpuHATHS PEIICHUH



C. IOCIIEAOBATENbHOCTD IPUHATHUS PEILICHUI
2. OTpacnb 3HaHHH, HayKa, B KOTOPOI HM3IIararoTcs oOIIre BOMPOCH cOopa, H3MEepPEHHs, MOHUTOPUHTA, aHAJIH3a
MAaCCOBBIX CTaTUCTHYECKUX (KOJMYECTBEHHBIX WM KAYECTBECHHBIX) JAHHBIX M UX CPAaBHCHHE, H3yUCHUE
KOJIMUECTBEHHOW CTOPOHBI MAaCCOBBIX OOINECTBEHHBIX SIBIICHUI B YMCIOBOM (hopMe:

a. MalMHHOE 00y4YeHne

b. crarucTnka

C. aHaJIU3 JTAaHHBIX
3. Knnacc MeTooB MCKYCCTBEHHOTO MHTEIIEKTA, XapaKTEPHOU UepTON KOTOPBIX SIBISIETCS HE MPSIMOE pPEeIICHUE
3amauu, a 00y4ueHne 3a CUET MPUMEHEHHS PEIISHIH MHOXECTBA CXOIHBIX 3314

a. MalIUHHOE 00y4YeHue

b. cratuctuka

C. aHaJIU3 TaHHBIX
4. Ob6nacth MareMaTUKu W MHGOPMATHKH, 3aHUMAIOIIAACS MOCTPOCHUEM W HCCIENOBaHWEM HamOosee oOmmx
MaTeMaTHYeCKUX METOJOB M BBEIYHCIWTEIHHBIX AJTOPUTMOB H3BJICUCHHS 3HAHUN W3 JIKCICPUMEHTAIBHBIX (B
IIAPOKOM CMBICTIE) JaHHBIX:

a. MalMHHOE 00y4YeHne

b. ctarucTuka

C. AHAJIN3 JAHHBIX

5. CBOWMCTBO MHTEIUIEKTYAIbHBIX CHCTEM BBIIOJIHATH TBOPYECKHE (DYHKIMH, KOTOPBIE TPAJUIHUOHHO CUUTAIOTCS
MPepOraTHBOH YeIoBeKa:

a. HICKYCCTBEHHBIH MHTEIEKT

b. mammHHOE 00yUeHHe

C. aHAJIM3 JTaHHBIX

Kirou: 1-a; 2-b; 3-a; 4-¢; 5-a

5.2. TunoBble TeMbI MPe3eHTALUI
Bce TeMbl 1OKIaI0B MOJHOCTBIO COBMAJAIOT C TeMaMHu AOKIanoB/pedeparoB. Kakaplil cTyneHT MOXeET
HPEATIOKUTH CBOIO TEMY MPE3CHTALNH, BBIXOSLIYIO 33 PAMKH IIPEIJIOKEHHBIX TEM.

5.4. IllpuMepHBbIe TeMbI JOKJIA10B

IIpenukTHBHAS aHATWTHKA B 3a7a4aX udpoBoro On3Heca.

CucTeMbl TOAIEPKKH IPUHATHUS PEIICHUH Ha OCHOBE KOTHUTHBHBIX TEXHOJIOTHH.
Knaccel 3agag Data Mining.

Hetfipoceru u ux npuMeHeHUE B MPOTHO3UPOBAHUY.

IIporuo3upoBanue cpeacrsamu Data Mining.

Data Mining B aHa/u3e KJIMEHTOB.

Pemenne 3agaun knaccudukanuy Ha OCHOBE MOJIeNIell HEWPOHHBIX CETEH.
Permenne 3agaun kiracCH(UKAIAN C TIOMOIIBIO IEPEBHEB PEIICHHI.

. IIpumenenue kapt KoxoHeHa i cerMeHTaMN KIIMEHTOB HHTEPHET-Mara3uHa.
10. OOoraineHue TaHHBIX O KJIMEHTE Ha ocHOBe Social Mining.

11. TaprerupoBaHHast pexiiamMa Ha ocHoBe Social Mining.

12. Tlouck mokymMeHTOB cpencrBamu Text Mining.

13. Ananu3 ucnonb3oBaHus BeO-pecypcoB ¢ nomormbio Web Mining.

14. Peinok Bl-mnardopm.

15. CoBpemeHHBIC TEHACHIINH pa3BUTH cucTeM Bl.

16. OLAP xak MHOTOMEPHBIIl aHAIHU3 TAHHBIX.

17. IIpoGnembl aHAIM3a HECTPYKTYPUPOBAHHBIX JTaHHBIX.

18. TexHONOTHS BRIYHACICHAN in-memory.

19. Bonbune naHHble: HCTOYHUKH, XapaKTEPUCTHUKH.

20. TexHonorus 6oabinux qaHHbIX Apache Hadoop.
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5.5. TunoBoe 3agaHue JJadoPaTOPHOI padoTHI

3ananue 1. BEIMOMHUTE aHANMNU3 MOCEIAEMOCTH CaiiTa YHUBEPCUTETA.

3ananue 2. BeimonHuTh aHANMM3 AEWCTBUM MONIb30BaTeNel B Kypce «BBeZieHre B aHANIU3 TAHHBIX CAUTOBY,
pasmemnienaoM B DMOC yHuBepcurera.

5.6. BonpockI Kk 3a4eTy

1. JlepeBbs perieHUi.

2. CamoopraHuzyromuecs KapTbl IPHU3HAKOB.
3. AccomnuaruBHbBIC TTpaBUIIA.



IR

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

18.
19.
20.

@DakTOpHBII aHAIN3.

Jluneitnas perpeccusi.

Jloructuueckas perpeccus.

KrnacTtepu3zaius 1aHHBIX: OCHOBBI KJIACTEPHOTO aHaJIM3a; HepapXUUeCKUi KJIacTepHbIi aHaIu3; IByMepHast
BU3YyaIN3alysl; TPEXMEpHas BU3yalu3alys.

I'enepanust oTuéroB web-cepBepom.

Cucrembl cOopa JaHHBIX STHICKC.

Cuctemsl coopa nanabix Google.

Brirpyska manaeix Discord.

Brirpyska nanasix Telegram.

Brirpyska nanasix MS teams.

Brirpyska nanssix Viber.

Brirpy3ska nanabeix whatsapp.

Wntepdeiic Scilab. Turel qaHHBIX.

JeiicTBUs Hax MaTpULIAMU: CO3JJAHNE MATPHIL; TeHepalys MaTpULl CIIEHAIbHOTO BUAA; JOCTYI K SUeHKaMm;
NPOU3BENCHNE MaTPHLI.

O0paboTka TaHHBIX CPEICTBAMH TAOIUYHOTO MPOIEccopa.

Hcnonw3oanne Google Data Studio.

HUcnonpzoBanue Yandex Data Lens.



