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1. IlepeyeHb NJIAHUPYEMBIX Pe3YJIbTATOB U3y4YeHUs] JUCHHUILINHBI, COOTHECEHHBIX €
IUIAHHUPYEMbIMH Pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbLHON MPOrpaMMbl
B paMkax ocBOeHHS OCHOBHOH mpodecCHOHATBLHOW 00pa3oBaTeNbHON POrPaMMBI
OakanmaBpuaTa OOYYAIOIIMICS JOJDKEH OBJIQJCTh CIEAYIOIIMMH pe3yJbTaTaMyd OOYYeHHs IO
nuciuruinHe «BBenenue B Texnonoruu Big Datay

Ko u HauMeHOBaHUE KOMIeTEeHIMii NHaukaTopbl 10CTHKEHUST KOMITETEHIHH
ITIK-2. Ciocoben NIIK-2.1. Criocoben popmMupoBaTh
00OCHOBBIBATh IbTEPHATUBHBIE PEIICHHUS HA OCHOBE
OpraHHU3aIIOHHO-YIIPaBIEHYECKHE AHAIUTUYECKUX JTAHHBIX.
pemenust B 001actu NIIK-2.2. CriocobeH npoBOAUTH aHAIU3 U
U(PPOBBIX TEXHOJIOTHI 000CHOBBIBATh BHIOOP PEIICHHS B 00J1aCTH

U(PPOBBIX TEXHOJIOTHIA.

UIIK-2.3. CriocobeH npoBOIUTH OLIEHKY PECYPCOB,
HEOOXOIUMBIX JUIS pean3auy HPPOBBIX
pelIeHU.

2. MecTo AucuMmiIuHbl B cTpykrype OIIOIT
VYuebnas mucuuiuimHa b1.B.05 «BBenenune B texnonorun Big Data» oTHOCHTCS K 4acTw,
dbopMupyeMoil yuacTHUKaMH 00pa30BaTeIbHbIX OTHOIMECHUM 1HKiIa b.1 «uciuuniamaer (MOLYIIH)».

3. O0beM AUCHUIIMHBI B 324eTHBIX ¢IMHULAX C YKAa3aHHEM KOJIHYeCTBA aKaJAeMHUYeCKUX
4acoB, BblJIeJIECHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenojaanBaresieM (1o BUAaM
3aHATHIA) U HA CAMOCTOSAATEJIbHYI0 PadoTy 00y4Yaromuxcst

Obmass TpymoeMkocTh (00beM) nucuUIUINHBL «BBemenue B TexHonoruu Big Datay
CoCTaBIsieT 3 3a4CTHBIC ¢TMHUIIEI.

O0BbéM TMCHUIIIMHBI 10 BUIAM Y4eOHBIX 3aHATHH (B 4acax) — 04HO-3204Has ¢opma

o0yueHust
Buj yueGHoii padoThl Beero Cemectpet

4yacoB 7 -
AyIuTOpHBIE 3aHATHS (BCEro) 24 24 -
B ToM uucne: - - -
Jlexun 12 12 -
[TpakTueckue 3anstus (I13) 12 12 -
Cemunapsl (C) - - -
JlaGopatopusie pabotsl (JIP) - - -
CamocrosiTesibHas padoTa (Bcero) 84 84 -
B ToMm uuce: - - -
Kypcogoii npoekt (padota) - - -
PacuetHo-Tpaduueckue padboTb - - -
Pedepar - - -
[ToaroToBKa K MPAaKTUIECKUM 3aHATHSIM 66 66 -
TectupoBanue 18 18 -
Bug npomexxyTouHOM aTTecTaluy — 3a4€T -
OO1mas Tpyq0eMKOCTb Yac / 3ad. €], 108/3 108/3 -




4. Conep:xkanue QU CHUNTHHBI
4.1. Paznesibl JUCUMILVIMHBI M TPYA0EMKOCTD M0 BUIaM YU4eOHbIX 3aHATHH

OuHo-3204Has popma o0yueHust

Buabl yueOHbIX 3aHATHH, BRJIOYAS
CaMOCTOSITeIbHYIO pa0oTy 00y4aromuxcs, 4ac

Oo0masn
TPYA0EMKOCTD

Ne Pa3zgen/Tema
n/o I[I/ICIII/IHJII/IHBI KonTakTHas pa60Ta
CamocrTosTelb-
Bcero F— NPAKTHYECKHE Hasi paboTa
3aHATHSA 00y4aronuxcs
1. Pasnen 1. Texuomorun 54 6 6 42

aHaJIn3a JaHHBIX

2. Paznen 2. 54 6 6 42

NHTemeKTyabHbIN aHAIU3

TAHHBIX
Bcero 108 12 12 84
3auer - - - -

Hroro 108 12 12 84

4.2. ConepxxaHue pa3/iesioB AU CHUINIHHBI

Paznen 1. TexHorornu anajain3a JaHHBIX

bonbmme nanneie (Big Data): coBpemeHHbIe ox0/bl K 00paboTke U XpaneHuto. [Ipobiema
MHO’KECTBEHHOI'O CPaBHEHUS IaHHBIX.

[Ipouecc ananmza. OOmiast cxema aHanu3a. M3BiedeHne M BU3yaiau3alusl JaHHBIX. OTallbl
MonenupoBanus. Ilponecc nocrpoenuss mozeneil. @opmbl MpecTaBICHUS JAHHBIX, TUIIBI U BUJbI
naHHbIX. [IpencraBnenus HAOOPOB TAHHBIX.

Texnonoruu KDD u Data Mining. [logroroBka gaHHbIX K aHanu3y. MeToauka u3BiIeueHUs
3HaHuil. Data Mining. MynbTuaucuuuinHapHelii  xapaktep Data Mining. IIpuunns
pactipoctpanenuss KDD u Data Mining. AkryansHocTh TexHojoruii Data Mining kak cpencts
00paboTKH OONBIINX 00HEMOB HH(OPMAITHH.

IIporpammHOe obecnieyeHue B OOJACTH aHAIW3a JAHHBIX. AHAIUTHYECKUE IUIATPOPMBI:
KJ1acCU(pUKaLUs U 0OCOOEHHOCTH MPUMEHEHHUS. SI3bIKH BU3yaJIbHOTO MOAEIUPOBAHUS.

Hawano paGotel. Ilonsarme creHapuss u y3na oOpabotku. KoHcommmanusi JaHHBIX.
Tpanchopmanus nanusix. Busyanuzanus JaHHbBIX.

Paszpnen 2. UHTEIEKTYAIbHBIN aHAIN3 JAHHBIX

AccoumaruBHble npaBuia. AGQUHUTUBHBIN aHanu3, npeaMeTHbli HaOop. [loanepxkka u
JIOCTOBEPHOCTh ACCOIMATUBHOTO IMpaBHja. 3HAYMMOCTb AaCCOILMATUBHBIX TMpaBWI, JTUPT U
nesepemk. Ilonck acconuaTtuBHBIX NpaBui. YacTele NMperMeTHbIE HAOOpbl M UX OOHapy>KEHHE.
ANTOpUTM TEHEpalMM acCOLMATUBHBIX NpaBWI. lepapxudeckue accOLMATHBHBIE IIpaBUIIA.
MeTto/1bI TOMCKA UEPAPXUUYECKUX ACCOLIMATUBHBIX ITPABHIL

Onpenenenne kinactepuzanuu. [loctaHoBka 3aqaum kinactepusanuu. Llenu kinacrtepuszanuu B
Data Mining. [IpuMeps! kiacTepusanuu B pa3iuaHbIX obnactax. Buasl metpuk. [llaru anropurma.
Meps paccrostauii. [Ipumep pabotsr anroputma k-means. [Ipo6ieMbl anropuTMOB KacTepHU3aIliu.

[Ipumenenue knaccudukanuu u perpeccur. O630p METOJOB KiIacCH(PUKAIIMKN U PETPECCUH.
CraTtuctudeckue MeTobl. MeTo/ibl, OCHOBaHHbBIE HAa 00YYEHUH, pa3HO0Opa3ue MoIX0I0B.



OcCHOBHBIE TIOHATHS TEOPUN HEHPOHHBIX ceTeld. OCHOBHbBIE NapaJUIrMbl HEHPOHHBIX CETEH.
MHOroca0iMHbIM NEPCENTPOH: KIIACC PELIAEMBIX 3a1a4, ApXUTEKTypa.

Omnpenenenue nepeBa pemieHui. lIpuyuHBI NOMYJNSIPHOCTH W YCIOBHSI HPUMEHUMOCTH.
Crtpykrypa nepeBa perieHuil. Beioop arpubyra pazOuenus B y3ne. AnroputMm ID3, kpurepuit
BbIOOpa arpubOyra pazomenuss ID3, mpumep pabotsl anroputMma. I[Ipobimema mepeoOyueHus,
HewnsBectHbie 3HaueHus aTpuOyToB, anroputm C4.5.

AcconuartuBHble TpaBuia. [lonck acconnaTuBHBIX MTPaBUIL.

Knactepuzauus. Aaroputm kiacrepusanuu k-means.

[Iporno3upoBaHue ¢ TOMONILIO JIMHEHHON PErpPeCCHU.

Knaccudukanus ¢ momorpo HeiipoceTy.

Knaccugukanus ¢ moMomeko 1epeBbeB peIIeHH.

4.3. llpakTuyeckue 3aHATHA / 1aGOpaTOPHbIE 3aHATUS

OuHo-3204Has1 Gpopma 00yUeHHS

3anstus 1-2. [IporpamMmMHoe obecriedeHre B 00JIaCTH aHaidM3a JaHHBIX. AHaJIUTHYECKUE
wiatopmbl: KiaccuuKanus U 0COOEHHOCTH MPUMEHEHHUA. SI3bIKH BU3yaj bHOTO MOJAEITUPOBAHUS.
Havano pabotsl. [Tonsitue crienapus u y3ia oopadotku. Koncommnamnus qanaeix. Tpanchopmarus
JaHHbIX. Busyanuzanus qJaHHbIX.

3anstusa 3-5. AccoumaruBHbie npaBuia. [louck acconmatuBHBIX npaBwi. Kiacrepuzanms.
Anroput™m Knactepusanuu  k-means. IlporHosmpoBaHne ¢ TOMOIIBIO JIMHEHHON pPETPecCHH.
Knaccugukanus ¢ nomoisto Heifpocetu. Kiaccudukanus ¢ momMonipio 1epeBbeB perieHni.

5. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE o0ecnieYyeHne TUCIUIIUHbI

5.1. OcHoBHas JIMTEpaTypa

1. bananos, A. H. Big Data u ananu3 cTaTUCTHKU B criopTe: yueOHOe rmocoOue it By30B /
A. H. bananoB. — Cankrt-IlerepOypr: Jlann, 2024. — 272 c. — ISBN 978-5-507-49244-2. —
Texct:  snexkTpoHHsidi /  Jlawb:  asnekTpoHHO-OMOnMoreunass — cucrema. —  URL:
https://e.lanbook.com/book/414875

2. AranakoB, C. A. OCHOBBI aHAJIM3a CTATUCTUYECKHUX JTaHHBIX: yueOHOe mocobue: [16+] /
C. A. AranakoB. — Omck: Omckuil rocygapcTBeHHbIM yHuBepcutrer um. ®.M. JlocToeBckoro
(OmI'y), 2024. - 95 «c¢..: wunm, Tabn. — Pexum [goctyma: 1O TOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=719587

3. VYnpasnenue nanHbiMu: yueOHuk / HO. FO.I'pomos, O.TI. HBanoa, A.B. fIkoBies,

B.T. Ognonpko ; TamOOBCKHMI TOCYJapCTBEHHBIM TEXHUUYECKUH YHUBEpPCUTET. — TamOOB:
TamOoBckmii rocynapcTBeHHbIM TexHndeckuid ynusepcuter (TT'TY), 2015. — 192 c.: un., Tadm.,
CXEM. — Pexnm JIOCTyTIA: 1o MOJIIHCKE. -

URL: https://biblioclub.ru/index.php?page=book&id=444642

5.2. JlonoTHUTeIbHAS JIUTEpPaTypa

1. bepesosckas, E. A. PabGora ¢ cepBucom O6usHec-ananutuku Yandex Datalens: yueOHoe
nocobue: [16+] / E. A. bepesosckas, C.B. Kprokos; Hxubiil ¢denepanbHblii yYHHUBEPCHUTET,
OxoHomuueckuit paxynpreT. — PocroB-Ha-Jlony; Taranpor: FOxHblil deaepanbHbIi YHUBEPCUTET,
2022. - 94 c.: wi., Tabm. —  Pexum = pocryma: no  MOAMKUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=698669

2. bopucosa, JI. P. Maremaruka u aHanu3 JaHHBIX ¢ noanepxkoil MS Excel u s3bika R :
yaeOHnoe nocobue : [16+] / JI. P. bopucosa, H. . Csetnosa, 1. 0. Cenpix ; mox pea. U. FO. Cenpix
; GuHaHcoBbll yHuUBepcuteT npu [IpaBurensctse Poccuiickon @enepannu. — Mocksa: IIpomerei,
2023. — 728 «c¢.. wm, Tabm., cxem., Tpad. — Pexum gocryma: TO TOAMHCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=701041
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5.3. JIuleH3MOHHOEe MPOrpaMMHoe o0ecrevyeHne
Microsoft Windows 10 Pro
2. Microsoft Office 2007

=

5.4. CoBpeMeHnHble TIpo)ecCHOHAILHBIE 0a3bl JaHHBIX W HHOOPMAIMOHHbIE
CIIPaBOYHBIE CHCTEMBI

1. ObC «YHuBepcureTckas 6ubaroTeka onaiia» https://biblioclub.ru/index.php

2. Hayunas snextponHas 6ubaroreka http://wwwe.elibrary.ru

3. @enepanbHbIi 00pa3oBaTeNbHBId MOpTan «IKOHOMHKA. Commosorus. MeHEeIKMEHT)
http://ecsocman.hse.ru

4. AIMUHUCTpaTHBHO-YIIpaBIeHYeCKHit mopTan http://www.aup.ru/

5. OdunmanbHbIi HHTEPHET-TIOPTA IpaBoBoii nHGopmanuu http://pravo.gov.ru.

6.KommnbroTepHbie UH(POPMAIIMOHHO-TIPABOBHIC CHCTEMBI «KoHCynbTaHT»
http://www.consultant.ru, «apauT» http://www.garant.ru.

7.2nekTpoHHO-0MOIMOTeuHas cuctema «Jlanpy https://e.lanbook.com/

6. MaTepuajabHO-TeXHUUYECKOE ofecnedeHue I CIUIIIMHBI

1. JlekuvoHHas ayauTOpus, AyAUTOpUS JJs TPYHIOBBIX U  HHIUBUAYAIbHbBIX
KOHCYJIbTAIlMi, OCHAIICHHas KOMIUIEKTOM MeOenu JUisi y4yeOHOro mpoiiecca, y4eOHOW TOCKOM,
NEPCOHAIBHBIM KOMIIBIOTEPOM, IJIA3MEHHOM MaHEeNbIo.

2. Aynuropus WH(GOPMAIMOHHBIX TEXHOJOTHI, OCHAIllEHHAs KOMIUIEKTOM MeOenu s
y4eOHOro Tmporecca, y4deOHOM JOCKOM, MEePCOHAIBHBIMH KOMIBIOTEPAMHU C BO3MOXKHOCTBIO
NOJKJItOUeHUs K ceTH « HTepHeT.

3. AymuTopus UIS CaMOCTOSITEIbHOM pPa0OTBI CTYAEHTOB, OCHAIIEHHAs KOMIUIEKTOM
meOenu Juig  ydeOHOro mporecca, Y4eOHOW JOCKOM, MEepPCOHATbHBIMH KOMIIBIOTEPAMHU C
BO3MOXKHOCTBIO TOJKIIIOYEHUSI K ceTu «HTepHeT» U TOCTYIOM K 3J€KTPOHHOM MH(OPMallMOHHO-
o0Opa3oBaTenbHON cpezie Y HUBepCUTETa.

7. MeToauyecKkue peKOMEH/IAllMHU 110 OPTraHU3aAUMU U3yYeHU s TUCHUTLIMHBI

7.1. MeToanyecKkue peKOMeHIALMM NPenogaBaTe/ o

JanHblil pasfen Hacrosmied pabouell mporpamMmbl NpeAHA3HAUYEH JIs HAYMHAIOUIUX
npernojiaBaTesei u CrenuatucTOB-IPAKTUKOB, HE UMEIOLUX OIbITA MPENoaBaTeIbCKOH paboThlI.

Jucnunnuaa «BBenenne B TexHomoruu Big Datay siBisieTcst mucuuinHou, hopMupyromen
y oOyuvaromuxcst yacTuyHo kommnereHiuio 11K-2. B ycnoBuAxX KOHCTpYHpOBaHUS 00pa3oBaTeIbHbIX
CHUCTEM Ha MPHUHIHUIIAX KOMIIETEHTHOCTHOIO IOJXO0Ja IMPOM30IUIO KOHIENTYalbHOE H3MEHEHHE
pOJIM IIpenoaaBaTelis, KOTOPBI, HapAay C TPaAULHMOHHOM POJIbI0 HOCUTENS 3HAHWUM, BBIIOJIHSAET
(GYHKIMIO OpraHr3aTopa HayYHO-ITIOMCKOBOM pabOThl 00yUarouierocsi, KOHCYJIbTaHTa B MPOIEAypax
BbIOOpa, 00pabOTKM M MHTEpHpeTanuu UHHOPMAIH, HEOOXOJUMOM Ul MPAKTUYECKOTo JeHCTBUS
U JaJbHEHIIero pa3BUTHUS, YTO JODKHO 0053aTeNbHO YYUTHIBATHCSA MPH MPOBEIECHUU JIEKIIMOHHBIX
U TMPaKTHYECKUX 3aHATHH 1o qucuuiuiiie «Beenenue B Texnonoruu Big Datay.

[IpenogaBaHne TEOPETHUECKOro (JEKIMOHHOIO) MaTepuaia Mo auciuiuinHe «BBeneHue B
texHosoruu Big Data» ocyIiecTBiseTcsi Ha OCHOBE MEXAMCUUIUIMHAPHOW MHTETpalluy U YETKHX
MEXIUCUUIUIMHAPHBIX CBA3€M B paMKax 00pa3oBaTelbHOM MpOrpaMMbl M y4eOHOro IUIaHa IO
Hanpasienuio 38.03.02 MeHeKMeHT.

[TonpoOHOE comepikaHue OTAEIBHBIX pa3feiioB IUCHMIIMHBL «BBenenue B TexHoioruu Big
Data» paccmaTtpuBaercs B 1.5 pabodell mporpaMMel.

Metoarka onpeaeneHuss UTOrOBOIO CEMECTPOBOIO PEUTHHIa 00yUaroIIerocs o JUCIUITIIMHE
«BBenenue B rexnonorun Big Data» npeacrasnena B coctaBe @OC no aucuumiuge B 1 8 padoyeit
IIPOrPaMMBI.

IIpuMepHBIe BapUaHTHI TECTOBBIX 3aJaHUM IS TEKYLIETO KOHTPOJSA U IEPEYEHb BOIIPOCOB K
3a4eTy M0 JUCLMILIMHE TaKKe MPEACTaBJIEHBI B II § paboyell IpOorpaMMBel.
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IlepeueHb OCHOBHOM M JOINOJHUTEIBHOW JIUTEPATYPhl M HOPMATHUBHBIX JOKYMEHTOB,
HEOOXOIMMBIX B X0JI€ IpenoJaBaHus TUCHUIUIMHEI «BBenenue B Texnonoruu Big Datay, npuBenen
B 1.8 HacTosuel padboueit mporpammel. [IpenonaBarento cienyeT OpueHTHUPOBATH OO0YyYAIOIIUXCS
Ha MHCIOJb30BAHUE IPU IMOATOTOBKE K IPOMEKYTOYHOM aTTECTAllUM OPUTHMHAJIBHON BeEpcUu
HOPMATHBHBIX JOKYMEHTOB, IEUCTBYIOIIMUX B HACTOSIIEE BPEMS.

7.2. MeToanuyecKkue yKa3aHusi 00y4arommmcst

[Tomyuenue yrayOJNCHHBIX 3HAHWKA 1O JUCIMIUIMHE JOCTUTAeTCS 3a CYET AaKTUBHOU
CaMOCTOSTEeNbHOM paboThl oOyvaromuxcs. BeigenseMble yachl 1e1ecoo0pa3Ho MCHOIb30BaTh IS
3HAKOMCTBa C y4eOHOM M HAy4HOH JHUTEepaTypoi Mo mpobdieMaM TUCIUIUIMHBI, aHaJTu3a HayYHBIX
KOHLEITLIH.

B pamkax AUCHMIUIMHBI MPETYCMOTPEHBI pa3iudHble (OPMbI KOHTPOJISI YPOBHS TOCTHKEHUS
00y4aroIUMUCS 3asiBJIEHHBIX HHAUKATOPOB OCBOEHUS KOMIETEHINN. PopMa TEKYIET0 KOHTPOJIS —
aKTHBHasg paboTa Ha MPAKTUYECKUX 3aHATUAX, MOJArOTOBKA M MPOXOXKICHUE TECTUPOBAHUA.
DopMOi IPOMEKYTOYHOTO KOHTPOJIA 10 JAHHOW JHMCLMIUIMHE SIBIIAETCS 3a4€T, B XOAE KOTOPOIo
OLICHUBAETCA YPOBEHb JOCTHXKEHHS OOYyJarOUIMMUCS 3asBIEHHBIX HHIUKATOPOB OCBOCHUS
KOMIIETEHIIUH.

MeTtoanyeckue yka3aHusl 10 OCBOCHUIO U CHHUIIINHBI.

JIek1MoHHbIE 3aHATHS MPOBOJATCS B COOTBETCTBUM C COJEpXAHUEM HacTosIled paboueit
MIPOrPaMMBbI U MIPENICTABISAIOT COO0I U3NI0KEHNE TEOPETUUECKUX OCHOB JIUCIUTUIUHEI.

[Tocemenue NEKIMOHHBIX 3aHATUH SIBIISCTCS 00S3aTEIBHBIM.

KoHcniekTupoBaHue JEKUMOHHOTO Marepuana JOMYCKAaeTcsl Kak IHCbMEHHBIM, TakK U
KOMIIBIOTEPHBIM CIIOCOOOM.

PerynspHoe moBTOpeHHE MaTepHalla KOHCIEKTOB JIEKIMN MO KaXKJAOMy pasliely B paMKax
MOJATOTOBKM K TEKyIIUM (opMaM aTTeCTalluM MO AUCLHMIUIMHE SBJISETCS OJHUM M3 BaKHEHIINX
BUJIOB CaMOCTOSITEIbHON pabOThl CTYIEHTA B TEUCHHE CEMECTpa, He0OXO0AUMOM I KaueCTBEHHOU
MOATOTOBKH K MPOMEXYTOYHOM aTTECTALMH 110 AUCIUIUIMHE.

[TpoBenenue mpakTUYECKUX 3aHATUHM Mo aucuumnHe «Bpenenue B TexHosoruu Big Datay
OCYIIECTBIISIETCS B CJIEAYIOMUX popMax:

— aHanu3 MpaBoBOM 0a3bl, pErJaMEHTHUPYIOIIEH JAeATeNbHOCTh OpTraHW3aluil pa3InyHbIX
OpraHU3aI[MOHHO-TIPABOBBIX (POPM;

— OmnpocC 1o MarepuaiaM, pacCMOTPCHHBIM Ha JICKOHUAX W HU3YYCHHBIM CaMOCTOATCIBHO II0
peKOMeH,I[OBaHHOﬁ JIUTCPATYPE,

— PCHICHHUE TUNOBBIX PACUYCTHLBIX 3a4a4 10 TEMaM,

— aHaJM3 M 00CYXKAEeHUE MPAKTHUECKUX CUTYallUi IO TEMaM.

[Tocemenue NpakTHUECKUX 3aHATHH U aKTUBHOE Y4acCTHE B HUX SIBISIETCS 005S3aTEIIbHBIM.

[TonroroBka K MPaKkTUYECKUM 3aHATHSAM 0053aTeNbHO BKIIOYAeT B ce0s H3ydyeHUe
KOHCIIEKTOB JIEKIIMOHHOTO MaTepuala M PpPEKOMEHJOBAHHON JHMTEpaTypbl M aJeKBATHOIO
MOHMMAaHUS YCJIOBHS U crnoco0a pelieHusl 3a/laHuii, 3alUIaHMPOBAHHBIX IIPErojaBaTesieM Ha
KOHKPETHOE IIPAKTUYECKOE 3aHATHE.

MeTonuueckre  yKa3aHMsl 110 BBINOJHEHHIO  Pa3iWyHbIX  (HOpM  BHEayIUTOPHOUN
CaMOCTOSTENIbHOW PabOTHI

W3yyeHne OCHOBHOM W JIONOJHHUTEIBHON JMUTEPATypbl, @ TAKKE HOPMATHUBHO-IPABOBBIX
JJOKYMEHTOB 110 JUCLUIUIMHE IPOBOJUTCS HAa PEryIspHOM OCHOBE B pa3pe3e KaXAoro pasuena B
COOTBETCTBUM C IPUBEJIEHHBIMU B 1.5 pabouell mMporpaMMbl peKOMEHIAIUSIMH JJIs MOATOTOBKH K
MPOMEXKYTOUHOM aTTecTanuu Mo AucuuiuinHe «Beemenue B TexHonoruu Big Data». Chmcok
OCHOBHOM M JONOJHMUTENBHOM JIMTEpaTypbl U 00S3aTENbHBIX K N3YYEHUI0 HOPMATHBHO-NIPaBOBBIX
JOKYMEHTOB IO JIUCIUIUIMHE TPUBE/IEH B I1.7 HacTosmel padoueil nporpamMmel. CiieayeT oTaaBaTh
IPEIIIOYTEHUE U3YYCHHIO HOPMATHBHBIX JOKYMEHTOB II0 COOTBETCTBYIOIIMM  pasleiaam
JUCLUTUIMHBI IO CPABHEHUIO C UX aJalTUPOBAHHON MHTEPIIpETAllueil B yueOHOM JuTeparype.

Pemenue 3amau B paspe3e pas3ieiioB NUCHMIUIMHBI «BBemenune B TexHojoruun Big Datay
SBIISICTCS CaMOCTOSITENIbHON paboToii oOywaromerocss B (opMe JOMAIIHEro 3aJaHus B CIydasx




HEJOCTaTKa ayJUTOPHOTO BpPEMEHM Ha MNPAKTUYECKUX 3aHATHAX Ul pEUICHHs BCEX 3ajad,
3aIUIAHUPOBAHHBIX MPENOAABATENIEM, IPOBOAAIINM IIPAKTUYECKUE 3aHATHUSA 110 TUCLUAILINHE.

MeToanyeckne yKa3aHus 10 MOATOTOBKE K MPOMEKYTOYHON aTTeCTalun

[TpomexyTouHas arrectanus no qucuuiuiiie «Beenenue B rexnonoruu Big Data» npoxoaut
B ¢opme 3auera. IlpuMmepHblii nepedeHb BONPOCOB K 3adeTy IO JucuuIUIMHE «BBeneHue B
texHosoruu Big Data» u kputepun OleHKH OTBETa OOYYaroIIErocsl Ha 3aueTe Ui Leleld OLEeHKU
JOCTMDKEHUS 3asBJICHHBIX MHAMKATOPOB C(HOPMUPOBAHHOCTH KOMIIETEHLUI MPUBEAEHBI B COCTAaBE
@®OC no nuctumiarHe B 1 § pabdodeil mporpaMmBsl.

OOyuarouuiics 10mycKaeTcs K IpOMeKyTOUHOW aTTeCTalluy MO AUCLUIIMHE HE3aBUCHMO OT
pE3yJIbTaTOB TEKYLIETO KOHTPOJIS.

8. DoHJ OLIEHOYHBIX CpeacCTB 10 JMCHUIIJINHE

8.1. llepeyeHb KOMNETEHIHIi ¢ yKa3aHHeM JITAnoB X (GOpMHPOBAHHSA B MpoIlecce
OCBOEHHSI TUCHUNIUHBL. DOPMBI KOHTPOJIsI HOPMUPOBAHUSI KOMIIETEHIHIT

Koa n NuaukaTopsl J0CTHXKEHUS JTanel
HANMEHOBAHHE KOMIIeTEHIIHNH ¢popmupoBanus
. DopMa KOHTPOJIS
KOMIIEeTeHIH i1 (pa3aenl
JUCIMILJIMHbI)

[1IK-2. Criocoben

HIIK-2.1. Ciocoben

00OCHOBBIBATh dbopmupoBaTthb
OpraHu3alMOHHO- JIbTEpPHATUBHbBIE PEILICHUS Ha .
IIpomexyTOUHBIN
yIIpaBJICHYECKHE OCHOBE aHATUTHYECKUX
KOHTPOJIb: 3a4€T
pereHust B 0071acTU | AaHHBIX. .
Texymmit
U (POBBIX NIIK-2.2. Cnocoben
TEXHOJIOT Ui POBOJUTH AHAIIU3 U KOHTPOIIB:
poBOA OIpocC Ha Paznener 1-2
000CHOBBIBaTh BBIOOP
MPAaKTUYECKUX
petieHus B o0yactu
. 3aHATHUSIX;
U(PPOBBIX TEXHOJIOTHUHA.
TECTUPOBAaHUE

HIIK-2.3. Cnocoben
MPOBOAMTH OIICHKY PECYPCOB,
H€06XOZ[I/IMBIX JJIA peanmaunn
1IU(POBBIX PEIICHUH.

8.2. IToka3aTe/in M KPUTEPUHN OLIEHUBAHNS KOMIIETEHIMIA MPH M3y4YeHHH TUCIUTIHHBI,
onMcaHue MIKAJ OLeHUBAHUS

8.2.1 Kputepuu o1leHKH 0TBeTA HA 3a4eTe

(bopmuposanue kommnereniuu [1K-2 nnaukaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

«324TEHO»

00yJaronuiicss IEMOHCTPUPYET CUCTEMHBIC TEOPETUUCCKUE 3HAHUS, TTPAKTUICCKUE HABBIKH,
BJaJie€T TEPMUHAMH, JIEJIAeT apryMEHTHPOBAHHBIC BBIBOJBI M OOOOIIEHUS, NMPUBOJUT MPUMEPHI,
MOKAa3bIBAET CBOOOIHOE BIIaZICHHE MOHOJIOTUYECKOM PEUbI0 M CIIOCOOHOCTh OBICTPO pearupoBaTh Ha
YTOUHSIOLIHE BOIPOCHI.

oOydJaronuiicss 1eMOHCTPUPYET MPOYHBIE TEOPETHUCCKUE 3HAHUS, MPAKTUUECKHE HaBBIKH,
BJaJieeT TEPMUHAMH, JIelaeT apryMEHTHPOBAaHHBIE BBIBOABI M OOOOIIEHUS, MPUBOIUT MPUMEPHI,
MIOKa3bIBAET CBOOOIHOE BJIAJICHNE MOHOJIOTHYECKON PEeUbi0, HO MIPH 3TOM JIETAaeT HECYIIECTBEHHBIE
OLIMOKH, KOTOpPBhIE OBICTPO MCIPABISET CAMOCTOSTENLHO WM NPH HE3HAUYUTEIHbHOW KOPPEKIHU
IpernoaaBaTesIeM.

O0OyJaromuicss JEMOHCTPUPYET HETIyOOKHE TEOpPETHUYECKHE 3HAHUs, MPOSIBISIET Clabo
cOopMUpOBaHHBIC HABBIKM AaHAIN3a SBJICHUI W IPOIECCOB, HEAOCTAaTOYHOE YMEHHE [emaTh
apryMEHTHPOBAaHHBIC BBIBOJAbI W TNPHUBOIUTH HPUMEpPHI, MOKa3bIBaET HEAOCTATOYHO CBOOOJTHOE
BJIaZICHUE MOHOJIOTMYECKOM peublo, TEPMHHAMHM, JIOTHYHOCTBIO U  IOCJIEJOBATEIBHOCTHIO
U3JI0KEHUS, JIeaeT OMIMOKH, KOTOPBIE MOXKET UCTIPABUTh TOJIBKO MPHU KOPPEKIIMH MPENOo1aBaTeIeM.

«He 324YTeHOo»
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o0yJaroImuicss IeMOHCTPUPYET HE3HAaHUE TEOPETHYECKUX OCHOB INpEeAMEeTa, OTCYTCTBUE
IIPAKTUYECKUX HABBIKOB, HE YMEET J€JIaTh apryMEHTHPOBAHHBIE BBIBOJBI U IIPUBOIUTH IIPUMEPHI,
NOKa3bIBaeT ciaboe BIIAJICHHE MOHOJIOTHUYECKOH pEYblo, HE BIAJACET TEPMHUHAMH, HPOSBIAET
OTCYTCTBHUE JIOTMYHOCTH U TIOCIIEOBATEIILHOCTU M3JIOKEHUS, JAeNaeT OUIMOKH, KOTOPbIE HE MOXKET
VCIPABUTh JAKE NPU KOPPEKLUHU IMPENOJAaBaTEeNIeM, OTKa3bIBAE€TCsl OTBEYATh HA JOIOJHUTEIIBHBIE
BOIIPOCBI.

8.2.2 Kpurepuu onieHKH padoThl 00y4arIIerocsi Ha MPaKTUYeCKUX 3aHATHAX
(bopmuposanue komnereniuu [TK-2 nnaukaropsr UTTK-2.1, UTTK-2.2, UTIK-2.3)

«5» (OTJMYHO): BBIIOJHEHbl BCE IPAKTUYECKHE 3aJaHus, IMPEJyCMOTPEHHBIC
IPAaKTUYECKUMHU 3aHATUAMH, OOydarolmuiics 4eTko M 0e3 omMOOK OTBETHJ HA BCE KOHTPOJIbHBIC
BOIIPOCHI, aKTUBHO pabOTall Ha MPAKTHYECKUX 3aHATHSIX.

«4» (Xopomio): BBIIOJIHEHbl BCE IMPAKTUYECKUE  3aJaHUs, MPEAYCMOTPEHHbIE
NPAaKTUYECKUMHU 3aHATHSIMH, OOYYArOIIMICSI ¢ KOPPEKTHPYIOIIUMH 3aMEYaHHUSIMHU PEnoaBaTess
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI, IOCTATOYHO aKTUBHO padOTal Ha IPAKTUUECKUX 3aHATHUAX.

«3» (YI0BJIETBOPHUTEJIBHO): BBIIIOJIHEHBI BCE NPAKTUUYECKUE 3aJaHUs, NPEAYCMOTPEHHBIE
IOPAaKTUYECKMMHU 3aHATHSAMM C 3aMEYaHUsMHU IpernojaBarens; oOydaroluiics OTBETWI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSAMH.

«2» (HeyI0BJIETBOPUTEJIBHO): 00YUaIOIIMICA HE BBIIOIHUI MM BBIIOJIHUI HENPABUIBHO
IIPAKTUYECKHUE 3a/laHusl, IPEITyCMOTPEHHbIE NMPAKTUYECKUMHU 3aHATUSAMU; O0ydarolMiics OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI C OLIMOKAMU WJIM HE OTBETUJI Ha KOHTPOJIbHBIE BOIIPOCHI.

8.2.3 Kputepuu olleHKH TeCTHPOBAHUS
(bopmuposanue kommnereruu [1K-2 naaukaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

TectupoBaHHue OIEHUBAETCSI B COOTBETCTBUH C MPOLIEHTOM MPABUIBHBIX OTBETOB, TAHHBIX
00y4aromuMcsi Ha BOTIPOCHI TECTA.

CranpmapTHasi mKaja COOTBETCTBHS PE3YJIbTATOB TECTUPOBAHHS BBICTABISIEMON OaUTBHOM
OIICHKE:!
- «OTJINYHOY - CBbIIIE 85% MpaBUIIbHBIX OTBETOB;
- «xoportio» - ot 70,1% no 85% mpaBUIBHBIX OTBETOB;
- «YIOBJIETBOPUTEIBHO» - OT 55,1% 1o 70% npaBUIILHBIX OTBETOB;

- ot 0 10 55% TPaBUIBHBIX OTBETOB — HEYIOBJIETBOPHUTEIBHOY»
«5» (OTJIMYHO): TECTUPYEMBIN JEMOHCTPUPYET CUCTEMHbBIE TEOPETUUECKHUE 3HAHUS, BIIaJICET

TEPMUHAMHM U 00JIaZaeT CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIIPOCHI TECTA.

«4» (Xopo110): TECTUPYEMBIN B LIEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS,
BJIa/ieeT OOJBIIMHCTBOM TEPMHHOB M 00JIaJIa€T CIOCOOHOCTHIO OBICTPO pearupoBaTh HA BOMPOCHI
TecTa.

«3» (YnoBJIETBOPHUTEJBbHO): CHCTEMHBIE TEOPETHUECKUE 3HaHHS Yy TECTHPYEeMOIo
OTCYTCTBYIOT, OH BJIaJIEET HEKOTOPHIMH TEPMHUHAMH U Ha BONPOCHI TECTA pearupyer JOCTATOUYHO
MEJIEHHO.

«2» (HeyIOBJIETBOPHUTEIbHO): CHCTEMHBIE TEOPETUYECKUE 3HAHHUA Y TECTHPYEMOIO
OTCYTCTBYIOT, TEPMUHOJIOTHEN OH HE BJIA/IEET U HA BOIIPOCHI TECTA pEarupyeT MEJIEHHO.

8.24. HWrToroBoe cOOTBeTCTBHE OAa/UVIBHOW WIKAJbI OLHEHOK M  YPOBHeil
¢opMHPOBAHHOCTH KOMIIETEHUH 10 JUCHMUILIHHE:

YpoBenb
chopMuUpPOBaHHOCTH Ouenka MosicHenne
KOMIIETEHIINH




TEOPETUUECKOE COMCPKAHUE U MPAKTUUECKUE HABBIKU IO
JTUCITUILTAHE OCBOCHBI ITOJIHOCTHIO;

Bricokuii «3a4TECHO» BCE NPETYCMOTPEHHBIE MPOTpaMMoii 00yueHusl yueOHbIe
3a/1aHUs BBITIOJIHEHBI HA BRICOKOM YPOBHE;

KOMIIETEHIINN CHOPMHUPOBAHBI

TEOPETUYECKOE COACP)KaHUE U NMPAKTUIECKHE HABBIKH IO
JUCLUIUINHE OCBOECHBI ITOJHOCTHIO;

Cpennuit «3a4TEHO» BCE MPEAYCMOTPEHHbIE MPOrpaMMoil 00y4eHusl ydeOHbIe
3aJ]aHys BBIIIOJIHEHB! C HE3HAUYNTEIbHBIMU 3aMEUaHUSIMU;
KOMIIETCHIIMH B L1eJIOM C(OPMHUPOBAHbI

TEOPETUYECKOE COJICPIKAHUC U MPAKTUUCCKHE HABBIKH 110
JIUCITUILTAHE OCBOCHBI YaCTHUYHO, HO MPOOEIBI HE HOCST
CYIIECTBEHHOTO XapaKTepa;

VY 10BIICTBOPUTEIbHBIN «3aYTEHO» OOIBIINHCTBO MPEyCMOTPEHHBIX [IPOrpaMMOi
o0ydeHus: y4eOHBIX 3aJay BBIOJHEHO, HO B HHUX
HAMEIOTCS OLIMOKH;

KOMITETEHIINU ¢HOPMUPOBAHBI YACTHIHO

TEOPETHYECKOE COJCP)KAaHHE U MPAKTHYECKHE HABBIKH IO
JTUCLUIUIMHE HE OCBOCHBI;

OOJIBIIMHCTBO TPETYCMOTPEHHBIX POrPaMMOi 00ydeHHUS
y4e0HBIX 3aJaHUN OO HE BBITIOIHEHO, JINOO COMEPIKUT
HeynoBnerBopuTenbHbIi «HE 3aYTEHO» rpyOble OHINOKH;

JOIOJIHUTENbHAs ~ CaMOCTOsITeNIbHas ~ pabora  Hax
MaTepuajoM He MPUBOJUT K KaKOMY-THOO 3HAYUMOMY
MOBBIIICHHUIO KaYECTBA BBITIOHEHHS y4eOHBIX 3aJaHNH;
KOMITETECHIIMY HEe CHOPMUPOBAHEI

8.3. MeToanueckne Matepuajbl (TUNOBbIe KOHTPOJIbHbIE 33/IaHHS), ONpe/eisiIolue

pe3yJbTaThl 00yYeHHs MO TUCIHUILINHE, COOTHECEHHbIE ¢ HHIHUKATOPAMU JA0CTHKEHHS

KouTposbHble 3a1aHus, TPUMEHSEMbIE B paMKaxX TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOU
aTTeCTalyy N0 JUCLHUILIMHE, HOCIT YHUBEPCAJIbHBIN XapaKkTep U IPelyCMaTpPUBAIOT BO3MOKHOCTh
KOMIUIEKCHOW OIIEHKM Bcero Habopa 3asBIEHHBIX 10 JaHHOW JAUCHUIUIMHE WHAUKATOPOB
c(hOpMUPOBAHHOCTH KOMIIETCHITHH.

8.3.1. Texkymuii KOHTPOJIb (Pa6oTa HA MPAKTUYECKUX 3aAHATHUSX)
(bopmuposanue komnereniuu [1K-2 nnankaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

IIpumeps! 3aJaHNH 1/ NPAKTHYECKHX 3aAHATHI

Keiic 1. IIpoBepuTh runore3y o 3Ha4YMMOM OTJIMYHMH CpPeTHEro Oaia 3a SK3aMEeHbI J1eCATOM
Y OIMHHA/IIIATOM KJIaCcCax, UCHOJb3ys Kputepruid CThIOJIEHTa U KpuTepuil MaHnHa YUTHHU.
[TocTpouth AuarpaMmbl <GIIIMK C ycaMU» JJs IIKOJBHUKOB, MMEIOIIUX pPa3Hble X000u.
[TocTpouth AuarpaMMmy «IepeBO-TUCTbs». JlaHHble HaxoasTcs B Qaitne Tectsl [lkomna.txt.
3anauy pemnTs B R 1 B SPSS.

[TocTpouts 3aady KiIaccupUKaMU X000U B 3aBUCHMOCTH OT P€3yJIbTaTOB TECTUPOBAHMUS.
3anauy Kiaccu(UKaluy pelrTh C MOMOIIBIO JIepeBhEeB pelieHuil B R.

Keiic 2. Co3naTh 1Be ciy4aiiHble OCIEI0BATEIbHOCTH JBYX CIyYalHBIX BETUYUHAX,
pasmepom B 200 HAOIIOACHUH, TOTYUYEHHBIX C TIOMOIIIBIO TEHEPATOPOB HOPMAIBHO
pacnpeeeHHbIX CIy4yalHbIX YMCEN, UMEIOIIMX OJUHAKOBOE MAaTEMAaTHUECKOE 0>KHMJIaHUE,
paBHOE 5 U CKO, COOTBETCTBEHHO 1 U 2.

- [IpoBepuTh rUNOTE3y O PABEHCTBE MATEMATUYECKUX 0XKUAAHUM U TUCIIEPCU
JTAHHBIX BEJINYMH.

- I3MeHUTH rereparop, 100aBUB B MEPBBIN T€HEPATOP CMEIICHNE MAaTEMAaTUYECKOTO




O’Ku1aHus. BHOBb IPOBEPUTH CTATUCTUYECKYIO TUIIOTESY.

- [IpoBepuTh TUIIOTE3BI O HOPMAJILHOM 3aKOHE PacpeeIICHNUS.

- Haiitu cymMMy ITH cily4ailHbIX BEJIMYMH, PABHOMEPHO paclpe/ieIeHHbIX Ha

untepsane 0, 2. [IpoBeputh runore3y 0 HOpMajabHOM 3aKOHE PACIIPENETICHUS

CYMMBI.

3aaqy peluTh C IOMOLIBIO CTATUCTHUECKUX KpuTepueB B R. IlocTpouTs BEpOATHOCTHBIE
Y KBaHTUJIb-KBaHTUJIb IPaUKH.

Keiic 3. Pemuts 3amauy kiractepHoro ananu3sa i ¢aitna CemeiiHoe MoJIoKeHHE. tXt. Tpu
pellIeHnH 3a]]aui KJIACTepHOT0 aHaIu3a:

- OMPE/ICNIUTh CKIIOHHOCTh K KJIACTEPU3ALINH;

- ONPEIEIIUTD JTYUIIYI0 METPUKY HepapXUUYECKOM KilacTepU3allii;

- BBIIIOJIHUTH UEPAPXUUECKYIO KJIACTEPU3ALINIO;

- OIPEIEIUTh COCTAB U IEHTPOUIBI KIaCTEPOB;

- Pemnts 3a1auy Kiactepusanni METoI0M K-cpeHux;

- BBINoMHUTE UHTEpIIPETAIIMIO MTOJIYYEHHBIX KJIACTEPOB;

- BuszyanuzupoBaTh MOJIy4eHHYIO KIaCTePU3aIUIO;

- 3apauy pemuts B RStudio u B SPSS.

Keiic 4. B nabope Animals 6ubnumoreku cluster umerorcst qanHbie 0 20 )KUBOTHBIX. 3aaHbI
6 OMHAPHBIX TPU3HAKOB: TEINIOKPOBHBIC/HETECILIOKPOBHBIC; JICTAIOT/HE JICTAIOT;
MI03BOHOYHBIN/OCCIIO3BOHOYHBIN; HAXOMSAIIMXCS IO YrpO30d BBIMHPAHUS, JKUBYIIMX B
rpynnax. PemmTs 3anauy kiactepHoro aHanusa HaomoeHuil B SPSS u B R. Mcnonb3oBats
UEPAPXUUCCKYIO KJIACTEPU3AIIUIO M KIIACTEPH3AIMIO METOJIOM K-CpeHHX.

8.3.2. Texkymuii KOHTPOJIb (TECTHPOBAHUE)
(bopmuposanue kommnereruu [1K-2 naaukaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

HpnMepHue BapUaHTbI TECTOBLIX 3agaHui

3aganue 1. Cronpko Iletadalit B 3errabatite?

3ananue 2. Ykaxute (Gpakrop, crnocoOCTBOBABIINI MOSABICHUIO TPEHAA OOIBIINX JaHHBIX
- MapkeTHUHIOBbIE KaMITAHUH KPYITHBIX KOPIIOpaIuil

- CHIKEHNE U3JEPKEK HA XPAaHEHHUE JaHHBIX

- [TosiBiieHME HOBBIX TEXHOJIOTUH 00PaOOTKN MOTOKOBBIX JAHHBIX

- Boimyck 0a3 1aHHBIX ¢ 00paOOTKOMN JaHHBIX B AMSTH

3ananue 3. Onpenenenue 60ibIIMX AaHHBIX: 1. BeiOepure BepHBbIi 0TBET

- bonbmue ganHbIe — 3TO 00paboTKa MM Xpanenue 6osnee 1 TO nabopmaruu.

- [Ipobnema 6ONBIINX AAHHBIX — ATO Takas MpobeMa, KOTaa Py CYIIeCTBYIOIUX
TEXHOJIOTHSX XpaHEeHUsI U 00pabOTKH CYyIIHOCTHAsi 00paboTKa JaHHBIX 3aTPyAHEHA

WJIM HEBO3MOXKHA.

- Bonbine ganubie — 3T0 orpoMHasi PR-akiust kpynmHbIX BEHIOPOB U He 0oJiee TOro.

- Bonbive qanHble — 3TO SBJIEHUE, KOT 1A IIM(POBbIE JaHHbIE HauboJIee TOJITHO
MIPEACTABIISIIOT U3y4aeMbIil OOBEKT.

3ananue 4. BeiOepuTe HEBEPHBIIl OTBET:

- Bonpmme manHble — 3TO HaHHble 00HEMa cBbimre 1 TO

- [Ipobnema 60IBIINX JAHHBIX — ATO MPOOIIEMa, KOT 1A IIPU CYIIECTBYIOUINX TEXHOIOTHIX
XpaHeHHUs1 1 00pabOTKH CYITHOCTHAs 00pabOoTKa TaHHBIX 3aTPyTHEHA UM HEBO3MOXKHA.

- Bonbme ganneie — 310 TpeHa B odnactu UT, momorpeBaeMblii MapKeTHHTOBBIMHU
KaMIaHUSMHU KPYIIHBIX BEHAO0POB.

- bonbine gaHHbBIE KaK IPaBUIIO HE CTPYKTYPUPOBAHBI.

3aganue 5. OTMEThTE TE U3 BAPUAHTOB, B KOTOPBIX JAHHBIE CTPYKTYPUPOBAHBDI:

- JlaHHBIE O TIPOAAXKaX KOMIIAHUH, TPECTABIICHHbIC B BUJIE TOMECAYHBIX OTYETOB B popmate
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MS Word. ii. Tabnuna ¢ exxeTHEeBHBIMH IMTOKa3aHUSIMH TEMIIEPATYPhI TOMEIIEHUS 3a TO/T B
daiine popmara csv.

- Texct nemarornueckoii mosmel A.C. MakapeHnko, npencrabieHHbii B popmate PDF.

- bubimoteka (puIbMOB, IPECTaBICHHBIX B hopmMaTe mpeg4 Ha OJHOM JKECTKOM JHCKE.
3amanue 6. BeiOepure HeBepHOE BhICKAa3bIBaHUE:!

- Bonpime 00BEMBI JTaHHBIX IPUBOMAAT K CIa00H MX CTPYKTYypU3ALUU, TIOITOMY MOSIBIISETCS
Takoe pa3HooOpa3ue JaHHBIX.

- YBeJIMUMBIIASACS MPOU3BOIUTEIBHOCTh TEJIEKOMMYHUKAIIMOHHBIX KaHAJIOB MTPUBETA K
pocTy 00bEMOB NiepeiaBaeMoii HH(OPMALIUH.

- YemieBneHne cucTeM XpaHeHHs Ha eUHUIY HHGOpPMAIUU MPUBEJIO K POCTY PhIHKA
OOJIBIINX JIAHHBIX.

- Bonbiioe paznooOpa3ue HCTOUHUKOB TAHHBIX

3aganue 7. OTMEThTE HEBEpPHOE MOHUMaHKUE Variety B KOHTEKCTe XapakTepucTuk Big Data:
- Bricokasi ckopocTh reHepupOBaHUS JaHHBIX.

- Pa3ublie THIIBI TaHHBIX B KOJIOHKaX Ta0yuil pensiuoHHbix CYB/I.

- PaznoobOpasue otpacieii, SBISIOUMXCA HCTOYHUKAMU JaHHBIX.

- PasHooOpasue TUIIOB JTaHHBIX, BKJIIOYAIOIIUX B C€0s1 CTPYKTYpUPOBaHHBIE,
MOJyCTPYKTYPUPOBAHHBIE U HECTPYKTYPHUPOBAHHBIE.
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3AJJAHUE 8. KoadduimienT mapHoii KOppensiuu XapakTepru3yeT TECHOTY _ CBSI3U MEXKAY

HEPEMEHHBIMH.

BAPUAHTBI OTBETOB:

1) TMHEHHOH ... HECKOJIBKUMH 2) HEIMHEHHOH ... HECKOJIbKUMU

3) TUHENHOM ... IByMs 4) HETMHEHHOH ... ABYMS

3AJJAHUE 9. YcraHnoBuUTE COOTBETCTBHE MEXKAY HAUMEHOBAHUAMM JIEMEHTOB YPaBHEHUS

Y=b0+b1X+e u ux 6ykBeHHbIMU 0003HAUECHUSIMU:

1. mapameTpsl perpeccun

2. 00BsACHSIONIAs IEpEMEHHAs

3. oObscHsIeMast TepeMeHHas

4. ciyqaifHble OTKIIOHEHUS

BAPUAHTBLI OTBETOB:

A) Y B) b0, bl

C)XD)e

3AJJAHUE 10. [Ins nuHeitHOro ypaBHEHUS PErpecCur METOl HAUMEHBIINX

KBaJIpaTOB UCIOJIb3YETCS IPU OLIEHUBAHNUU NIapaMETPOB. . .

BAPUAHTBI OTBETOB:

1)B2)y

3) X4)a

3AJJAHUE 11.Ckonbko napameTpoB COAEPKUT MAPHOE TMHEUHOE YPABHEHUE PETPECCUM?

BAPUAHTBI OTBETOB:

A)l

b)2

B)3

4

3AIAHUE 12. [lpu Bemonnenun mnpennocsuiok MHK onenku mnapameTrpoB perpeccuu
o0JamaroT

CBOMCTBAMH:

BAPUAHTBI OTBETOB:

1) nocroBepHOCTH 2) 3(ppeKTUBHOCTD

3) HecMenIeHHOCTh 4) HeCOCTOSITEIbHOCTh

3AJJAHME 13. Kak Bauser yBenauueHHe oObeMa BBHIOOPDKM Ha BEIMYUHY OCTaTOYHOM
JHCTIEpCUN

CIIy4aiiHO! BEJIMYUHBI?
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BAPUAHTBI OTBETOB:

13

A) Hukak.

b) Ocrarounas nucnepcust yBeIMUMBaeTCsl.

B) Ocrarounas nucnepcust yMeHbIIAeTCsl.

I') Pe3ynbrar 3aBUCUT OT KOHKPETHOTO BHJIA CIIy4allHOM BEJINYUHBI.

3AJIAHUE 14. B xiiactepHOM aHaIM3€ UCIIOJIB3YIOTCS METOAbl OObESTUHEHHUS ...
BAPUAHTBI OTBETOB:

1) brimxuero cocena 2) JlanbpHero cocena

3) Cpennero cocena 4) IIEHTPOUTHBIA METO/T

3AJIAHUE 15. B kiiacrepHoM aHaiu3e 1)1 OnpeaesieHus OJIM30CTH MEXIy KilacTepaMu
UCIOJIB3YIOTCSI METPUKH ...

BAPUAHTBI OTBETOB:

1) OBkiu0BO paccrosinue 2) Kyd DBkinoBa pacCTOSHUS

3) B3BemenHoe 3BKINI0BO paccrosiHue 4) KBaapar OBkin10Ba pacCTOSAHUS
3AJIAHUE 16.B nuckpuMrHaHTHOM aHaiIu3e 00yvaromiasi BBIOOpKa UCIOIb3YETCs IS ...
BAPUAHTBI OTBETOB:

1) BeisiBienus 3HaUUMBIX TPU3HAKOB 2) BBIsBICHNUS aHOMAIbHOTO U3MEPEHUs

3) Paznenenus o0bekTOB Ha kiaccel 4) Beibopa Buaa Moaenu

8.3.3. IIpoMe:KyTOUYHBII KOHTPOJIb (BOMPOCHI K 3a4eTy)
(bopmuposanue komnereniuu [1K-2 nnaukaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

IIpumepHBbIe BONPOCHI K 3a4eTy

1. Hatp ompeneneHue NOHATUS «Oosbline nAaHHbIe». llepeuncnuTh cBoOWCTBAa OOJBIIMX
naHHbIX. [lepeyncnuTh OCHOBHBIE CKBO3HBIE IU(PPOBBIE TEXHOIOTHH.

2. VYkazath poib aHaiuTuka no gaHHbIM (Data Scientist). ChopmynupoBaTh KiltOueBble
KOMIIETEHIINN aHanuThKa. Beigemnts otinnunst Bl ot Data Science.

3. CdopmynupoBate mnapagurma Map Reduce. Onucare npunmun pabotel. HapucoBaTh
nuarpammy. Ilepedncnuts crnadble U cuiibHBIE CTOPOHBI. O003HAYUTh 001aCTH MPUMEHUMOCTH.

[TpuBecTH prUMephl UCIIOJIb30BAHMUS.

4. TlepeuncanTts 3a1auu cucteM noanepKku npuHsaTys pemennid. OLTP u OLAP-cuctemsl.

[IpyHIMNBI  TOCTPOEHUS HMHPOPMAIMOHHBIX XpaHWIMIL. Mozaenu HWHGPOPMAIMOHHBIX
XPaHWIHILLL.

MHuoromMepHas Mozenb qaHHbIX. [IpaBuna Kogna.

5. JlaTp XapakTepHCTHUKY pa3MEpHOCTHbIX Mojaened, wmoxened MOLAP, ROLAP,
HOLAPcucremsl.

6. XapakTepru30BaTh BUTPUHBI JaHHBIX.

7. Cnenatb 0630p ETL (Extract Transform Load) TexHonorumu.

8. XapakrepuzoBarb crannaptel Data Mining, crannaptet CWM, CRISP, PMML.

9. Paccmotpers conepkanue u dtansl Metogosorus KDD. Jlate XapakTepuCTHKy 3anadu
npeoOpaboTKU JaHHBIX.

10. PaccmoTrperh Mofenb pacmpeseneHHbIX BbruuciaeHuil. Map Reduce. Peanuzammio Map
Reduce na Python

11. Cnenate 0630p si3pikoB Python. Ommcare ocHOBBI si3bika Python. IlpuBectu mpumepsl
cpenbl pazpabotku. Caemnars 0030p miardopmel Anaconda.

12. [IpogeMOHCTpHPOBATH OPTaHU3AIMIO UCIIOIB30BaHUs TakeTa Anaconda.

13. Xapaktepu3oBaTb OCHOBBI CHHTAaKCHUCa S3bIKa, IEPEMEHHBIX, KJIIOUEBBIX CIIOB S13bIKA, OCHOB
porpaMMUpOBaHus Ha si3bike Python.

14. XapakTtepu3oBaThb THIMBI JaHHBIX s3bika Python, ¢yHKIMOHATBHOCTH 11 pabOTHI C
naHHeIMUA. OmmicaTh OpraHW3ali0 yCTAHOBKM TIAKETOB HAYYHBIX BbIUMCIeHWE Ha Python,
yctaHoBku Keras.
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15. Cnenate 0030p oOpraHu3alyy pEIICHUM 3a7ad aHaiu3a JaHHBIX. JlaTh ompeneneHue
IOHSTHUSL TEH30pa, CKAJIAPOB, BEKTOPOB, MAaTpPHUL, TEH30POB TPETHErO M BBICIIETO PAHIOB,
BPEMEHHBIX PsI0B WIH MOCIEA0BATENbHOCTEN. PaccMOTpeTh onepanuy HajJ TEH30PAMH.

16. Xapakrepu3oBath PpeiimBopk Keras, oubmmoreku Google TensorFlow

17. Onpenenuts coxepkaHue 3a/ad KJIACTEPHOTO aHalu3a, MOHATHE KiacTepa, MapaMmeTpoB
kiacrepa. OOBSCHUTD MEphl OJIM30CTH MEXIYy KIAacTepaMu, HCIIOJIb3YeMble METPUKH KJIACTEPHOTO
aHaau3a.

18. Xapakrtepu3oBaTh 0a30Bble AITOPUTMBI KiacTepu3aluu. PaccMOTpeTh uepapXuyecKyro
KJIACTEPU3ALMIO, IOHATHE IEHAPOTrPaMMbl, OPTaHU3ALUIO €€ UCII0Ib30BaHHUS.

19. XapakrepuzoBarb Meto K-cpeaaux. PackpsITh moHsATHE 1IEeHTpoU1a, TPOdHIIS

kinactepoB. CBsA3aTb MOHATUS KJIACTEPHOIO M PErpecCMOHHOro aHanusza. Omnwucarb
OpraHM3aIMI0 PeLIeHUs 3a/1a4 KiacTepHoro aHanu3 Ha Python.

20. Jlate onpenenenue 3agaun knaccudukanmm. [lepeuncnuts Metoas! kinaccudukanuu. Jate
o0LIyI0 XapaKTepUCTUKY KiIacCU(PHUKAIMOHHOTO aHanu3a ¢ obOydeHueM. [IpomeMoHCTpUpOBaTH
perieHue 3agaun kiaccupukanuu B Orange.

21. OOBsACHUTH OCHOBHOE COJIEp)KaHHE MeToJa JepeBbeB pemieHuil. [IpuBecT mpuMepsl
JIEPEBBEB pelICHUI. XapaKTEepU30BaTh aJIrOPUTMBI IIOCTPOCHHUS I€PEBBEB PEILICHUN.

[TokazaTe opraHu3anuio pemeHus 3aaauu kiaccuduxanuu B Python.

22. XapakTepu30BaTh METO/ JIOTUCTUYECKON PErPECCUU, OPTaHU3ALMIO €€ PELLIEHUS B

Python. IIpuBecTn mnpumep pelieHUS 3aJaud Pa3TUYHBIMU METOJAMHU KIACCHU(pUKALUU C
nomotipio Orange. McciemoBath pe3ysbTaThl KiIacCU(DUKAINH Pa3THIHBIMA METOIaMHU.

23. OOBsicHUTH cofepxkaHue MeTona k-Ommkaimux coceneit. [IpogeMoHCTpUpOBaTh pelieHHe
3a/la4i U CPaBHUTD C Pe3yJIbTaTaMU PEIICHUs APYTUMU METOIaMHU.

24. Cpenate 0030p HWHCTPYMEHTOB, HCIOJb3YeMbIX TIPU OLIEHKE KayecTBa 3a/Jay
knaccuukanuu. Tabnmuna compsbkeHHOCTH (MaTpuiia omuOok). JlaTe ompeneneHue MOHATHMA
YyBCTBUTEIBHOCTH M crnenuduuHoctd, ROC-kpuBoH, KpUTEpHEB  OILEHKM  KadyecTBa
KJIacCHU(pUKaIUU.

25. Jlatb onpezeneHue MOHATHS HEMPOHHOU CeTH. XapaKTepU30BaTh apXUTEKTYpPy HEHPOHHOU
CETH.

26. Cnenath 0030p OCHOB MAIIMHHOTO OOy4eHHs. XapaKTepH30BaTh OPraHU3ALUIO OLEHKH
MoJieJIel MalllMHHOTo 00y4YeHus!, IpeJHa3HauYeHHe TPEHUPOBOYHBIX, IPOBEPOUHBIX U KOHTPOJIbHBIX
TAHHBIX, TOHATHE (PYHKIIUU MOTEPh.

27. XapakTepu3oBaTb MEXaHU3M HEHpPOHHBIX ceTell Ha OCHOBE OOyuYeHUs, METOJ] O00paTHOro
pacrpocTpaHeHHe OLIHOKH.

28. IIponeMOHCTpUPOBATh pELIEHUE 33/1a4 KIacCU(PUKAIMHN, PETPECCUU, NTPOTHO3UPOBAHUS C
NOMOIIBIO HelpoHHBIX ceTeil B Python, Orange.

29. Matp ompeneneHUs MOHATHH TMOBEPXHOCTHOIO M TIIyOOKoro oOyuyeHus, TIiyOOKOro
00y4YeHHsI B TEXHOJIOTHSIX KOMITBIOTEPHOTO 3PEHHUS.

30. XapakTepu3oBaTh cojiepKaHue TIIyO0KOro OOy4IeHHS NJIsi TEKCTa U TOCIE0BATEIHHOCTEH.
Crnenatb 0030p peKyppeHTHBIX HEMpOHHBIX ceTeil, cmoeB LSTM, GRU.
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