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1. Ilepeyenb NJIaHUPYEMBIX Pe3y/IbTATOB H3y4YeHHUsI AUCHHUIIMHBI, COOTHECEHHBIX €
IUIAHMPYEeMbIMH Pe3yJIbTAaTaAMH 0CBOCHHUsI 00pa30BaTeIbHOM NMPOTrpaMMbl
B pamkax ocBOoeHHS OCHOBHOM NpOQEecCHOHATBHON 00pa30BaTeNbHONW MPOrpaMMbl
OakanmaBpuaTa OOYYAIOIIMICS JOJDKEH OBJIQJCTh CIEAYIOIIUMH pe3yJbTaTaMd OOyYeHHs IO
mucruruinHe « BBenenue B texnonorun Big Datay

Koa v HaumenoBanue KoMIeTeHI NI NHauKaTopbl 10CTHKEHUST KOMIIETeH MU
[IK-2. Cniocoben NIIK-2.1. Criocoben popmupoBaTh
000CHOBBIBATh aJIbTepHATUBHbBIC PELICHUS HA OCHOBE
OpraHU3alMOHHO-yTIPABJICHUECKUE AHATUTUYECKUX JIAHHBIX.
perieHust B 006J1acTu NIIK-2.2. CriocoOeH MpOBOIUTH aHAIIN3 U
IU(PPOBBIX TEXHOJIOTUI 000CHOBBIBaTh BHIOOD peLICHHs B 001aCTH

U (POBBIX TEXHOJIOTHIA.

NIIK-2.3. CriocoOeH MpoBOIUTH OLIEHKY PECYPCOB,
HEOOXOUMBIX JJISl pealn3auuu HUPPOBHIX
peLIeHU.

2. MecTo AucuuIInHbl B cTpykrype OIIOIT
VYuebnas mucuuiuimHa b1.B.05 «BBenenue B texnonorun Big Data» oTHOCHTCS K 4acTw,
dbopmupyeMoil yuacTHUKaMH 00pa3oBaTeabHbIX OTHOMmIeHUH nukia b.1 «luctuumirast (MoLysn)y».

3. O0beM AUCHHMILVIMHBI B 324€THBIX €IHHUIAX C YKA3aHHEM KOJMYECTBA aKaJAeMHYeCKHUX
YacoB, BbIIeJEHHBIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢ npemnojaasarteseM (10 BHAaM
3aHATHIA) M HA CAMOCTOSATEJIbHYI0 padoTy 00yYaromuxcst

Obmas TpymoemMkocTh (00beM) nucuuIUIMHBL «BBemenune B TexHonormm Big Datay
COCTaBIsIeT 3 3a4CTHBIC CIMHUIIEL.

O0béM IMCHMIJIMHBI 10 BUIAM Y4eOHBIX 3aHATHH (B Yacax) — ouHasi popma oOyueHust

Bua y4eOHoii padoThI Beero Cemectput

4acos 7 -
AyIuTOpHBIE 3aHATHS (BCEro) 36 36 -
B Tom uucne: - - -
Jlexmun 18 18 -
[Tpaktueckue 3anstus (I13) 18 18 -
Cemunapsi (C) - - -
JlabopaTtopusie padoTs (JIP) - - -
CamocrosiTesibHas padoTa (Bcero) 72 72 -
B Tom uucne: - - -
KypcoBoii npoekt (paboTta) - - -
Pacuetno-rpaduueckue paboTsl - - -
Pedepar - - -
[ToaroToBKka K MPaKTUYECKUM 3aHITHSIM 54 54 -
TectupoBanue 18 18 -
Bun mpoMexyTo4HO# aTTecTau — 3a4eT -
OO0mast TpyA0E€MKOCTb Yac / 3a4. efl. 108/3 108/3 =




O0BbéM IMCHMNJIMHBI 10 BHIAM Y4eOHBIX 3aHATHH (B 4acax) — 04HO-32049HasA popMa

00y4eHust
Bua yueOHoii padoThI Beero Cemectpbt

4acoB 7 -
AyauTopHbIe 3aHATHS (BCEro) 24 24 -
B ToM uucne: - - -
Jlexuun 12 12 -
[Tpaktuueckue 3ausatus (I113) 12 12 -
Cemunapsl (C) - - -
Jlaboparopusie paboTs (JIP) - - -
CamocrosiTesibHas padoTa (Bcero) 84 84 -
B toMm uuce: - - -
Kypcogoii mpoekt (pabota) - - -
PacuerHo-Tpaduueckue padboTs - - -
Pedepar - - -
[ToaroToBKa K MPaKTUYECKUM 3aHATHSIM 66 66 -
TecTupoBanue 18 18 -
Bua npomMexyTo4yHOM arrecTanyuy — 3a4€T -
OOmast TpyJ0eMKOCTb Jac / 3a4. efl. 108/3 108/3 -

4. ConepskaHue QU CHUAININHbBI
4.1. Paznenbl 1MCHUILIMHBI M TPYJA0EMKOCTD 110 BU/IaM Y4eOHbIX 3aHATHIA

Ounas ¢popma o0y4eHus1

v
= § Buabl y4eOHBIX 3aHATHI, BKIIOYAs
“E’ é CAMOCTOSITEIbHYIO PA00Ty 00y4YaKOIIUXCS, YaC
Ne Pa3nesn/Tema 8 ’§
n/n I_II/ICIII/IHJ'[I/[HI)I E KonrakTHas paﬁoTa
= CamocTrosiTe/b-
Bcero NMPaKTHYEeCKHe Hasi paboTa
JeKIuH
3aHATHSA 00yyaruuxcs
1. | Pazgen 1. TexHoJsioruu 54 9 9 36
aHAJIN3a JAHHBIX
2. | Pasmen 2. 54 9 6 36
HNHTensiekTyajJbHbIH aHATH3
JAHHBIX
Bcero 108 18 18 72
3auer - - - -
Hroro 108 18 19 84

OuHo-3a204Hasi popma 00ydeHHs
&

=
Ne Paznen/rema

g Buabl yueOHbIX 3aHATHH, BKJIOYAS
n/n JAucunnianHbl 8

CaMOCTOSITEIbHYIO Pa0oTy 00y4aromuxcs, 4ac

[PYA0EMK




KonTakTHas padora
CamocTosiTe]Ib-
Bcero NMPaKTHYEeCKHe Hasi paboTa
JeKIuu
3aHATHSA 00y4arouuXxcs
1. | Pazgen 1. TexnoJsioruu 54 6 6 42
AaHAJIU3a JaHHbIX
2. Pasnen 2. 54 6 6 42
HNHTe/uIeKTyaIbHBIA aHAIN3
JaHHDBIX
Bcero 108 12 12 84
3auer - - - -
Hroro 108 12 12 84

4.2. Cogepxxanue pa3iejoB IUCHUNINHBI

Pa3gen 1. TexHoJioruu anajmnsa 1aHHbIX

bonbmine gannsie (Big Data): coBpeMeHHbIe MOAX0/IbI K 00paboTKe U XxpaHeHuto. [Ipodiema
MHOKECTBEHHOT'O CPABHEHHUS TAHHBIX.

[Ipouecc ananmza. OOmiast cxema aHanu3a. M3BrnedeHne M BU3yalu3allvs JaHHBIX. DTarbl
MonenupoBanus. Ilponecc nocrpoenuss mozaeneil. @opmbl MpeICTaBICHUS JAHHBIX, TUIIBI U BUbI
naHHbIX. [IpencraBnenus HaOOPOB JAHHBIX.

Texnonorun KDD u Data Mining. [ToaroroBka gaHHBIX K aHaau3y. MeTOAMKa U3BICUCHHS
3Hanuii. Data Mining. MynpTuaucuuiuiiHapueiid  xapaktep Data  Mining.  [Ipuuanns
pacnpoctpanenuss KDD u Data Mining. AxtyanbHOoCcTh TexHosoruid Data Mining kak cpeacTB
00paboTKH OOJBITUX 00BEMOB HH(POPMAIIHH.

[IporpamMmMHoe obecrieueHne B 00NIAcCTH aHanM3a JAHHBIX. AHAJIUTHYECKUE MIAT()OPMBIL:
KJIacCU(UKalUs U 0OCOOCHHOCTH MPUMEHEHHUS. SI3bIKH BU3yaJlbHOTO MOJEIUPOBAHUS.

Hawano paGotel. Ilonsrtue cuenapuss u y3na oOpabotku. KoHcommpmanusi JaHHBIX.
Tpanchopmanusa nanusix. Busyanuzanus 1aHHbBIX.

Pasnen 2. UHTE/IeKTYaIbHBII aHATU3 TaHHBIX

AccounaruBHble npaBuwia. AQQUHUTUBHBIN aHanu3, npeaMeTHbiii HaOop. [loanepxkka u
JIOCTOBEPHOCTh ~ACCOLMATUBHOTO IMpaBHja. 3HAYMMOCTb AaCCOLMATUBHBIX MpaBWi, JTUPT U
nesepemx. Ilonck acconuaTuBHBIX NpaBwil. YacTele mMpeaMeTHbIE HA0Opbl U MX OOHapy>KEHHE.
ANTOpUTM TEHEpalMM acCOLMATUBHBIX NpaBWI. lepapxudeckue accOLMATUBHBIE IIpaBUIIA.
MeToapl MorcKa HEpapXUIECKUX aCCOLIMATUBHBIX ITPABHIL

Onpenenenue knactepuszanuu. [loctanoBka 3agaun kinactepusauuu. Lenu knacrepusanuu B
Data Mining. [Ipumeps! kiactepusanuy B pa3andHbIXx obnactax. Buael metpuk. laru anroputma.
Mepsl paccrostauil. [Ipumep pabots! anroputma k-means. [IpoGiaembl anropuTMoB KiacTepu3aluy.

[Ipumenenue knaccuukanuu u perpeccuu. O630p METO0B KJIaCCU(UKALUK U PETPECCUH.
Craructudeckrie MeToibl. MeTo/1bl, OCHOBaHHbIE Ha 00y4eHUH, pa3HOOOpa3ue MOX00B.

OcCHOBHBIE TIOHATHS TEOPUN HEHPOHHBIX ceTed. OCHOBHBIE NApaJUTIMbl HEHPOHHBIX CETEH.
MHorocnoiHbIi NEPCENTPOH: Kacc PeMaeMblX 3a1a4, apXUTEKTypa.

Onpenenenne nepeBa pemieHui. [IpuyuHBI NOMYJISIPHOCTH U YCIOBUS NPUMEHUMOCTH.
Crpykrypa nepeBa pemieHuidl. Bwibop atpubyrta pa3zbuenus B ysne. Anroputm ID3, kputepuit
BbIOOpa arpuOyta pazomenust ID3, mpumep pabGorsl amroputma. [IpoOiema mnepeoOyueHus,
HewnsBectHbie 3HaueHus aTpuOyTOB, anroputm C4.5.

AccounaruBHble npaBuia. [louck acconmaTUBHBIX MPaBUIL.

Kiacrepuzanus. Anroputm kinactepusaruu k-means.



[Iporuo3upoBaHue ¢ NOMOILBIO JIMHEWHON PETPECCUM.
Knaccudukanus ¢ momoIpo HeiipoceTu.
Knaccugukanus ¢ moMoIpko 1epeBbeB peIeHHi.

4.3. IlpakTHyeckue 3aHATHSA / 1a00PATOPHbIE 3aHATHSA

Ounas ¢popma o0OyueHust

3anstusa 1-3. IIporpamMmmHoe oOecrieueHrne B OOJacTH aHalM3a JAHHBIX. AHaJIUTHYCCKHC
w1atopmbl: KiaccupuKanus U 0COOEHHOCTU MPUMEHEHHUA. SI3bIKH BU3YaJIbHOTO MOJEIUPOBAHUS.
Hauano paGotsl. [lonstue cuenapus u y3na odpadorku. Konconuaanus ganssix. Tpancdopmarus
JTaHHbIX. Busyanuzanus qaHHbIX.

Sanrstus 4-6. AcconmaruBHble npaBuia. [lonck acconmatuBHBIX TpaBmi. Kiacrepu3zarusi.
Anroput™m Knactepuszauuu  k-means. IIpornosumpoBaHue ¢ TOMOIIBIO JIMHEHHOH pPETrpeccHi.
Knaccudukanus ¢ momorpto Heiipocetu. Kitaccuduxanus ¢ moMouipio 1epeBbeB pelIeHUH.

OuHo-3204Has popma o0OyueHust

3anstus 1-2. [IporpamMmHoe obecriedeHre B O0JIaCTH aHaIM3a JaHHBIX. AHaJIUTHYECKUE
wi1atopmbl: KiaccupUKaus U 0COOCHHOCTH MPUMEHEHHUA. SI3bIKH BU3YaJIbHOTO MOJAEITUPOBAHUS.
Hauano pa6otsl. [lonsitue crienapus u ys3na oopadorku. Koncomumanus nanneix. Tpancopmanus
JTaHHbIX. Busyanuzanus qJaHHbIX.

3anstusa 3-5. AccoumaruBHbie npaBuia. [louck acconumaTtuBHBIX npaBwi. Kiacrepuzanms.
Anroput™m Knactepuszanuu  k-means. IIporHo3upoBaHHe ¢ TIOMOIIBIO JIMHEHHON PETpeccHm.
Knaccudukanus ¢ nomompto Helipocetu. Kinaccudukaius ¢ moMoIsko JepeBbeB PEIICHUN.

5. YueOHo-MeToAMYeCKOEe H HH(POPMALIMOHHOE 00ecnedyeHre TUCITHIIIMHBI

5.1. OcHoBHas IMTEpaTypa

1. bamanos, A. H. Big Data u aHanu3 CTaTUCTHKH B CIIOPTE : yueOHOE TTOcoOue I BY30B /
A. H. bananoB. — Cankr-IlerepOypr : Jlanb, 2024. — 272 c. — ISBN 978-5-507-49244-2. —
Texcr:  onexTpoHHslid /  JlaHb  :  3NEKTpOHHO-OMONMOTe4yHass  cuctema. —  URL:
https://e.lanbook.com/book/414875

2. Aranakos, C. A. OCHOBBI aHaJIM3a CTATUCTUYECKUX JAHHBIX : yueOHoe mocobue : [16+] /
C. A. AranakoB. — Omck : OMckuil rocynapcTBeHHbI yHuBepcuteT M. .M. JlocTtoeBckoro
OmI'y), 2024. - 95 ¢ : wun, Tabnm. — Pexum jgocTyma: MO MOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=719587

2. Yupasnenune manHbiMu : yaeOnuk / 1O. FO. I'pomos, O.T. VMBanoBa, A. B. SIkoBies,

B.T. Ognonpko ; TamOoBCckuil ToCyAapCTBEHHBIH TEXHHUYECKHH YHUBEpPCHUTET. — TaMOoB
TamOoBckuii rocynapcTBeHHbIN TexHuueckuit ynusepcurer (TI'TY), 2015. — 192 c. : un., tadm.,
CXEM. - Pexum JOCTYyIIa: o MOJITUCKE. -

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

5.2. JlonmostHUTEIbHAS JIUTEpaTypa

1. Bepesosckas, E. A. Pabota ¢ cepBucom O6usHec-aHanuTuku Yandex Datalens : yueOHoe
nocobue : [16+] / E. A. bepe3osckas, C. B. KprokoB ; FHOxHbill (enepanbHbIi YHUBEPCHUTET,
OkoHOoMUYeckuil (akynbTeT. — PocToB-Ha-/lony ; Taranpor : KOxHbII denepanbHbIil yHUBEPCUTET,
2022. - 9 C. : ni.,  TaOJL. — Pexum  moctyma: 10  MOIIHNCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=698669

2. bopucosa, JI. P. Maremaruka u aHanu3 JaHHBIX ¢ momnepkkoit MS Excel u si3pika R :
yaeOHoe rocobue : [16+] / JI. P. bopucora, H. . Ceetnosa, U. 0. Cenpix ; mox pen. Y. 10. Cenpix
; @uHaHcoBbI yHUBepcuTeT npu IIpaButensctBe Poccuiickoit @enepannn. — Mocksa : [Ipomerei,

2023. - 728 c¢. : wunm, Tabm., cxem., Tpap. — Pexum gocryma: mO TOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=701041
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5.3. JIMueH3MoHHOEe MPOorpaMMHoe obecrieyeHmne
1. Microsoft Windows 10 Pro
2. Microsoft Office 2007

5.4. CoBpeveHHble mpodeccHOHATIbHBIE 0a3bl JaHHBIX W HHPOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI
1. OBC «YHuBepcureTckas oubaroreka ommaiia» https://biblioclub.ru/index.php
2.Hayunas snextponHas 6ubaroreka http://wwwe.elibrary.ru
3. @enepanbHbBIi 00pa3oBaTeIbHBINA TOpTaT « IKoHOMHKA. Cornonorus. MEeHEIKMEHT»
http://ecsocman.hse.ru
4. AIMHHUCTpaTUBHO-YIIpaBJIeHUeCKHid moprain http://www.aup.ru/
5. OdunmanbpHbIi HHTEPHET-IOPTAN MpaBoBoi nHMOpMalwu http://pravo.gov.ru.
6. KommbrorepHbie HHPOPMaLMOHHO-TIPaBOBbIe cucteMbl «KoncynpTanT» http://www.consultant.ru
, «CapanT» http://www.garant.ru.
7. Hayunas snextponnas oubnmuoreka «KubdepJlenunka» https://cyberleninka.ru/
8. DnekTponHO-OMONIMOTEeYHAs crcTeMa «Jlanb» https://e.lanbook.com/

6. MaTepuajibHO-TEXHHYECKOE oDecredeHne T CHUTITHHbI

1. JlexunoHHasi ayquTOpHs, ayJUTOpPHUs Jii TPYNIOBBIX M HWHAMBHUIYaJIbHBIX KOHCYJIbTallUH,
OCHAIIIEHHasi KOMIUJIEKTOM MeOenu Juis ydyeOHOro mpoliecca, y4eOHOH JOCKOM, MepCcoHaIbHBIM
KOMIIBIOTEPOM, IJIa3MEHHOM MaHEJIbIO.

2. Ayauropusi HH(GOPMAIIMOHHBIX TEXHOJOIMH, OCHAIIEHHAs KOMILJIEKTOM MeOenu Ui y4eOHOro
nporuecca, yueOHON J0CKOHM, NepCOHAIIbHBIMU KOMIIBIOTEPAMHU C BO3MOKHOCTHIO MOJKIIOYEHUS K
cetu «MIHTEpHET.

3. Ayaurtopusi Ui CaMOCTOSITEIbHON pabOThl CTYACHTOB, OCHAIICHHAS KOMIUIEKTOM MeOenH st
yuyebHOro mporuecca, y4eOHOW JOCKOHM, NEepCOHANbHBIMU KOMIBIOTEPAMU C BO3MOKHOCTBIO
MOJKITIOUEHUS K ceTh «MIHTepHEeT» M TOCTYIIOM K 3JIeKTPOHHON HH(OPMAIIMOHHO-00pa30BaTeIbHON
cpele YHHUBEpCUTETA.

1. MeToauuecKkue PEKOMEHIAIUH IO OPraHu3alu U3YyYCHUS TUCHUIIJINHBI

7.1. MeToauyecKue peKoOMeHIAIUH MPeNnoIaBaTes 0

Jauublii pasznen Hactosmed pabodeil mporpaMMbl MpeaHA3HAUYeH ISl HAYWHAIOIIMX
npenoaaBaTeneil U CrelnuaiicTOB-IPAKTHKOB, HE UMEIOIINX OIbITa MPENoIaBaTeNbCKONW PaboTHlI.

Jucnunnuna «Beenenne B Texnonoruu Big Datay siBisieTcst TucuumiimHoi, GopMHUpYyOIIe
y oOyuaromuxcst yacTuaHo komrereHiuio [1K-2. B ycinoBusx KoHCTpyupoBaHus 00pa30BaTENbHbBIX
CHCTEM Ha MPHUHIMIIAX KOMIETEHTHOCTHOTO IMOAXO0Ja MPOU30IUIO KOHIENTYalbHOE W3MEHEHHUE
poJIM TIpenoAaBarelisl, KOTOPbIA, HapsAy C TPAAMIMOHHOM POJIBI0 HOCHUTEIsS 3HAHWM, BBIIOJHSET
(GYHKIMIO OpraHru3aTopa Hay4YHO-TTOMCKOBOW pabOThl 00yYaroerocs, KOHCYJIbTaHTa B MIPOIIeaypax
BbIOOpa, 0OpPaOOTKH U MHTEPIIpeTalud HHPOPMAIIH, HEOOXOUMOM ISl MPAKTUYECKOTO NEHCTBUS
U JaJIbHEUIIIET0 Pa3BUTHS, UYTO JOHKHO 00s13aTE€IbHO YUYUTHIBATHCS MIPU MPOBEACHUHN JEKIIMOHHBIX
U TIPaKTUYECKUX 3aHATHH 1Mo aucuuiuinHe « Beenenue B Texnonoruu Big Datay.

[IpenonaBanue TeopeTHUecKoro (JEKIMOHHOTO) Marepuaja Mo JAuCHUIuMHEe «BBeneHue B
TexHojoruu Big Data» ocymiecTBiseTcs Ha OCHOBE MEXIMCHUILTUHAPHON WHTETpAIlMN U YETKUX
MEXIUCIUTUIMHAPHBIX CBS3€H B paMKax 00pa3oBaTeNbHOW MPOTpaMMbl M Y4eOHOro TUTaHa TIO
Hanpasnenuio 38.03.02 MeHnemkMeHT.

[TogpoGHOE conmeprkaHue OTACIBHBIX Pa3fesioB NUCHUILUIMHBI «BBenenue B TexHomoruu Big
Data» paccmaTpuBaercs B 1.5 pabodeild mporpaMMel.

Metoanka onpeneneHrss ”TOrOBOTO CEMECTPOBOTO PEUTHHTA 00YUaIOIIEerocs 0 AUCIUIUINHE
«BBenenne B Texnonoruu Big Data» npenctasnena B coctae @OC no nucruruiiee B 1 8 paboueit
MPOTPAMMBI.
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IIpuMmepHBIe BapUaHTHI TECTOBBIX 3aJaHUM I TEKYLIETO KOHTPOJIS U IEPEYEHb BOIIPOCOB K
3a4eTy 10 JUCLMILIMHE TaKKe MPEACTaBJIEHBI B I § pabodell IpOorpaMMBel.

IlepeueHb OCHOBHOM M JOIOJHUTEIBHOW JIMTEPATYPhl M HOPMATHUBHBIX JOKYMEHTOB,
HEOOXOMMBIX B X0J1¢ IIpenojaBaHus JUCUUIUIMHBI « BBenenue B texnonoruu Big Datay, npusenen
B 1.8 HacTroswel paboueld mporpammsl. [IpernonaBaTento cienyeT OpueHTHPOBATH O0YYArOIIUXCS
Ha HCIOJb30BAaHHWE IPH IOATOTOBKE K IPOMEXKYTOUYHOM aTTecTallMM OPUTMHAIBHOW BepCUU
HOPMAaTUBHBIX JOKYMCHTOB, l[ef/'ICTByIOH_[I/IX B HACTOAILICC BPEMAI.

7.2. MeToanuyeckue yKa3aHusi 00y4arommumMcst

[Tonyyenue yriayONeHHBIX 3HAHUKW MO JUCHMIUIMHE JOCTUTAeTCsl 3a CYeT aKTUBHOU
CaMOCTOSITENIbHOW paboThl 0Oyuarolmuxcs. Beigensemple yachl 1e1eco00pa3HO MCII0NIb30BaTh IS
3HAKOMCTBA ¢ Y4eOHOH M HayYHOW JTUTEpPATypOM MO MpodiieMaM IUCIUIUIMHEI, aHAIN3a HAyYIHBIX
KOHIIECIIINI.

B paMkax TUCHMIIMHBI IIPEyCMOTPEHBI pa3inyHble POPMBI KOHTPOJISL YPOBHS JOCTHIKEHUS
00yyaroIyMUCs 3asBJIECHHBIX MHIUKATOPOB OCBOCHMsI KoMneTeHuil. dopma TeKyIIero KOHTPOJIs —
aKTUBHas paboTa Ha MPAKTHYECKHX 3aHATHUAX, IOATOTOBKA M MPOXOXKIACHHUE TECTUPOBAHHMS.
DopMON IPOMEKYTOUHOIO KOHTPOJIS MO JAHHOW IUCUUIUIMHE SIBIISIETCA 3a4€T, B XOA€ KOTOPOIo
OLICHMBAETCS YPOBEHb JIOCTH)KEHHS OOYYalOUIMMMCS 3adBJIEHHBIX WHJIUKAaTOPOB OCBOEHUS
KOMIIETCHIINH.

Meroanyeckue yka3aHus 10 OCBOSHUIO JUCIUIUINHBIL.

JIEKIIMOHHbIE 3aHATUS NPOBOAATCA B COOTBETCTBUU C COJEpXKAHHMEM HacToslled pabouei
POTPaMMBI U TIPEACTABIISIIOT COO0M N3TI0KEHHE TEOPETHIECKUX OCHOB TUCITUILINHEI.

[Tocemienue TEKIMOHHBIX 3aHATUH SIBJIAETCS 00s3aTEIbHbBIM.

KoHcneKTHpOBaHWE JIEKIMOHHOTO Marepuana JOIYyCKaeTcsl KaK IHCbMEHHBIM, TaK H
KOMITbIOTEPHBIM CIIOCOOOM.

PerymnsipHoe moBTOpeHMe Marepuana KOHCIEKTOB JIEKIHMHM IO KaXKIOMY pas3zielly B paMKax
HOJArOTOBKM K TEKyIIMM (opMaM aTTeCTallud MO AUCLUUIUIMHE SIBJISAETCS OAHUM M3 BaXKHEHUIIMX
BUJIOB CAMOCTOSITEIIbHON pabOThI CTYAICHTA B TEUYCHHE CEMECTpa, HEOOXOIMMON ISl Ka4YeCTBEHHON
MOATOTOBKU K IIPOMEXKYTOYHOH aTTeCTalUy 110 JUCLHUIIIMHE.

[IpoBenenne mpakTUYECKHX 3aHATHH Mo aucuuiuinHe «Beenenwe B Texnonmoruu Big Datay
OCYILECTBIISICTCS B CIEAYONMX hopMax:

— aHaliM3 TNpaBoOBOMl 0a3bl, periaMEeHTUPYIOLIEH [eATeNbHOCTh OpraHu3alMil pa3IMYHbIX
OpTraHU3aI[IOHHO-TIPABOBBIX (HOPM;

— OIpoC MO MaTepualiaM, PaCCMOTPEHHBIM Ha JIEKIUAX U HM3YYEHHBIM CaMOCTOSITEIIBHO IO
PEKOMEHIOBAHHOM JIUTEPATYPE;

— PCUICHME TUMNOBBIX PACYCTHBIX 3aJ1a4 110 TEMaM,

— aHanu3 M 00CYKICHUE MPAKTHUECKUX CUTYaIMi IO TeMaM.

[Tocemienne npakTUYECKUX 3aHIATUIA U aKTUBHOE Y4acTHE B HUX SIBIISETCS 0053aTEIbHBIM.

[TonrotToBka K NPAaKTHUYECKUM 3aHATUAM O0S3aTENbHO BKJIIOYAaeT B ce0s H3ydyeHHe
KOHCIIEKTOB JIEKIIMOHHOTO MaTepuaja U pPEKOMEHJOBAaHHOM JIUTepaTypbl MAJis aJeKBAaTHOTO
NOHMMAaHMs YCJIOBUS M CIOcOOa pelIeHusl 3alaHuil, 3alylaHMPOBAHHBIX IIperojaBaTelieM Ha
KOHKPETHOE IPAKTUUYECKOE 3aHsTHE.

Mertoauyeckne yKa3aHHWs 1O  BBINOJHEHHIO  Pa3IU4YHBIX  (opM  BHeayAUTOpHOU
CaMOCTOSTENILHOW PabOTEI

M3ydyeHHe OCHOBHOW WM JIOTIOJHUTEIbHOW JMUTEPATYphbl, a TAaKK€ HOPMAaTUBHO-NPABOBBIX
TOKYMEHTOB 1O JUCLUUIUIMHE IMPOBOAUTCS Ha PETyJIIPHOM OCHOBE B pa3pe3e KakJI0ro pasjena B
COOTBETCTBUM C NPHUBEIECHHBIMU B 1.5 paboueil mporpaMmbl PEeKOMEHJIAIUSAMHU JUIsS TIOATOTOBKH K
MPOMEXKYTOUHOIM arTecTanuu mno aucuumiinHe «BBenenune B TexHomorumu Big Data». Cnmcok
OCHOBHOHM M JONOJHHUTEIBHOM JIUTepaTypbl U 00S3aTENbHBIX K M3YUYEHUI0 HOPMATHBHO-TIPABOBBIX
JIOKYMEHTOB I10 JUCLMIUIMHE MIPUBENEH B 1.7/ HacTosule padoueit nporpammel. CreayeT OTaBaTh
NPEIIIOYTEHUE U3YYEHHIO HOPMATHBHBIX JOKYMEHTOB IO COOTBETCTBYIOUIMM  pa3jeiam
JUCIIUIUIMHBI 110 CPAaBHEHUIO € UX aJalTHPOBAHHON MHTEpIpeTanuei B yueOHO TuTeparype.




Pemenue 3ajay B paspese pas3zieioB AMCUMIUIMHBI «BBenenue B TexHosnoruu Big Datay
SBJISICTCSI CAMOCTOSITEIIbHOM paboToi oOydvaromierocss B (opMe TOMAITHETO 3aJaHus B CIIydasx
HEJO0CTaTKa ayJUTOPHOIO BpPEMEHU Ha MPAKTUYECKUX 3aHATHIX U1 pEIIeHUs BCeX 3ajad,
3aIJIAaHUPOBAHHBIX MIPENOIABATENIEM, IPOBOISIINUM IIPAKTUYECKUE 3aHIATHS 10 JUCLHUILIINHE.

MeTtoinyeckue yka3zaHus 110 HOJArOTOBKE K HPOMEXYTOUYHOH aTTecTaluu

[TpomexyTouHas aTrTectauus 1no aucuuiinHe «Beeaenue B TexHonoruu Big Datay npoxonut
B (opme 3auera. [IpuMepHBIi TIepedeHb BOMPOCOB K 3adeTy MO AWcCHHUIUINHE «BBenenue B
TexHoioruu Big Data» u kpuTepuu OIEHKH OTBETa 00ydYarollerocs Ha 3a4ere Ui LeJiei OLIeHKH
JOCTHKEHUS 3aBJICHHBIX WHAUKATOPOB C(OPMUPOBAHHOCTH KOMIIETEHIIMN MPHUBEIEHBI B COCTaBE
@®OC no nuctmmiarHe B 1 § pabdoueil mporpaMMBsl.

OOyuaromuiicst JOMycKaeTcsl K MPOMEKYTOYHOM aTTeCTalluy M0 JUCLUILTUHE HE3aBUCHUMO OT
pE3yJIbTaTOB TEKYILETO KOHTPOJIS.

8. DoHJ OLIEHOYHBIX CpeaAcCTB IO TUCHUIIJINHE

8.1. IlepeyeHb KOMNEeTEeHUHH C yKa3aHHeM JTanoB uX (OPMHUPOBAHHsSI B Mpollecce
OCBOEHHUS TUCHUILUINHBL. DOPMBI KOHTPOJIsI (POPMHUPOBAHUS KOMIIETEHIH I

Koa u NHaukaTopbl JOCTHIKEHUS Tansl
HAHMMEHOBaHUe KOMIIeTeHI[UH ¢popmupoBanus
N dopmMa KOHTPOJIA
KOMIIeTeHIIH i (pa3nennbl
JMCIMTIJIMHBbI)
[IK-2. Cniocoben UIIK-2.1. Criocoben
000CHOBBIBaTh dhopMHUpOBaTH
OpraHU3aIMOHHO- aJbTEPHATUBHBIC PEIICHUS Ha .
[TpomexyTouHbII
yIpaBiIeHYECKHE OCHOBE aHAJIUTUYECKUX
KOHTPOJIb: 3a4eT
pelIeHus B 00JIaCTH | JaHHBIX. .
Texymmit
U POBBIX NIIK-2.2. Cnocoben
. KOHTPOJIb:
TEXHOJIOTUI MIPOBOAMTDH aHAIH3 U
OTpocC Ha Paznensr 1-9
000CHOBBIBAThH BHIOOD
MPaKTUYECKHUX
pelieHus B obmactu
. 3aHATHUSAX;
U (PPOBBIX TEXHOJIOTHH. TeCTIDOBAMIC
UIIK-2.3. Cnocoben P
MIPOBOJIUTH OIIEHKY PECYPCOB,
HEOOXOUMBIX JIJISl peain3aluu
111 (POBBIX PEIICHUH.

8.2. Iloxa3aTesin M KPUTEPUHN OLEHUBAHNS KOMIETEHIMI MPH M3yYeHHH TUCHUTIHHBI,
onMcaHUe NIKAJ ONleHUBAHUS

8.2.1 Kpurepuu oleHKH 0TBeTa Ha 3a4eTe

(bopmuposanue kommnerenimu [1K-2 naaukaropsr UTTK-2.1, UTIK-2.2, UTTK-2.3)

«32YTEHO»

00yYarOIIMICS TEMOHCTPUPYET CUCTEMHBIE TEOPETUIECKUE 3HAHMUS, TPAKTHYECKHE HABBIKH,
BJIaJICET TEPMUHAMH, JIEJIACT apryMEHTUPOBAHHBIC BBHIBOJBI U OOOOIICHUS, MPUBOAUT MPHUMEPHI,
NIOKa3bIBaeT CBOOOTHOE BIIa/ICHHE MOHOJIOTHYECKON PEYblo U CITIOCOOHOCTh OBICTPO pearupoBaTh Ha
YTOYHSFOIIIUE BOTIPOCHI.

00Y4YalOIIMICS JEMOHCTPUPYET MPOYHBIE TCOPETHUYECKUE 3HAHUS, MPAKTUYECKUE HABBIKH,
BJIaJICET TEPMUHAMH, JIeaeT apryMEHTHPOBAHHBIC BBIBOJBI U OOOOIICHUS, MPHUBOIAUT MPUMEPHI,
NIOKa3bIBa€T CBOOOIHOE BJIAJICHUE MOHOJIOTUYECKON PEeYbl0, HO MPH STOM JIENIAaeT HECYIIeCTBEHHBIE
OIIMOKH, KOTOpbIE OBICTPO HCIPABISET CaMOCTOSTEIBHO WIIM MPU HE3HAYMTEIbHOW KOPPEKIIUU
IpenoaaBaTeNeM.

O0yJaromuiicsi JEeMOHCTPHUPYET HETIyOOKHE TEOpeTHUeCKHe 3HaHHs, MNpOSBISLET Ci1ado
c(OpMUpOBaHHBIC HABBIKA aHAM3a SBJICHUH W MPOIECCOB, HEIOCTaTOYHOEC YMEHHE [enaTh
apryMEHTHPOBaHHbBIC BBIBOJBI M TMPHUBOAWTH MPUMEPHI, MOKA3bIBAET HEIOCTATOYHO CBOOOIHOE
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BIAJCHHE MOHOJOTHYECKOM pC4bro, TCPMUHAMHU, JIOTUYHOCTBIO U MOCICAOBATCIBHOCTBIO
H3JI0KECHUA, NCJ1a€T OH_II/I6KI/I, KOTOPBIC MOKET UCIIPABUTH TOJIBKO ITPU KOPPCKIHHU ITPEIIOAaBaTCIICM.
«HE 3a4YTECHO»
o6yqa}omm710ﬂ JAEMOHCTPUPYET HE3HAHUC TCOPETHYCCKUX OCHOB IIPEAMETA, OTCYTCTBUEC

IPAaKTUYECKUX HABBIKOB, HE YMEET JeJaTh apryMEHTHPOBAHHbIE BBIBOJBI M NPUBOJIUTH IIPUMEPHI,
IIOKa3bIBaeT cjlaboe BIIAJICHUE MOHOJIOTMYECKOM pEeublo, HE BIAJAEET TEPMHUHAMHU, IPOSBISET
OTCYTCTBHUE JIOTMYHOCTH U IOCJIEJOBATEIBHOCTU M3JI0KEHUS, JeJIaeT OIMOKH, KOTOPbIE HE MOXET
UCIPAaBUTh AK€ MPU KOPPEKLHHU MPENOoIaBaTeIeM, OTKa3bIBae€TCsl OTBEYATh Ha JOIOJIHUTEIbHbBIE
BOIIPOCBI.

8.2.2 Kputepuu onieHKH padoThl 00y4aK0IIerocsi HA MPAKTUYECKHX 3aHATHIX
(bopmuposanue komnereniuu [1K-2 nnaukaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

«5» (OTJIMYHO): BBIIOJHEHbl BCE IPAKTUYECKHE 3a/JaHus, MPEJyCMOTPEHHBIE
NPAaKTUYECKUMHU 3aHATHAMHU, OOydYalOUIMiics 4eTKO W 0e3 OomMOOK OTBETHJI Ha BCE KOHTPOJBbHBIE
BOIIPOCHI, aKTUBHO Pa0OTaJl Ha MPAKTUYECKUX 3aHATHSIX.

«4»  (Xopomio): BBIIOJIHEHBl BCE IMPAKTUYECKUE  3aJaHUs, IPEAYCMOTPEHHBIE
NPAaKTUYECKMMHU 3aHATHAMU, OOYYaroIIUICS C KOPPEKTHPYIOIMMH 3aMEYaHUSIMU IpernojaBaTess
OTBETHUJI HA BCE KOHTPOJIbHBIE BOIPOCHI, JOCTATOYHO aKTUBHO pab0Taj Ha MPAKTUYECKUX 3AHATHUSX.

«3» (yI0BJIETBOPHUTEJIBHO): BBIOJIHEHbI BCE MPAKTUUECKUE 3aJaHUsl, MPEIyCMOTPEHHBIE
INPAKTUYECKUMH 3aHATHSMH C 3aMEYaHMUsSIMM IpernojiaBarelis; oOydyaroluiicss OTBETUJ Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHUSMH.

«2» (Heya0BJIETBOPUTENIbHO): 00yUaIOLIUICS HE BBITOJHNI WU BBINOJIHUI HEMPABUIBHO
NPaKTUYECKUE 3aJ[aHUs, MPEAyCMOTPEHHbIE MPAKTUYECKUMHU 3aHATUAMU; OOy4arOIIMHCS OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH UM HE OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI.

8.2.3 Kputepuu olleHKH TeCTHPOBAHMSI
(bopmuposanue komnereniuu [1K-2 nnaukaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

TecTupoBaHue OLIEHMBAETCS B COOTBETCTBUU C MPOLIEHTOM IPABWIBHBIX OTBETOB, JAHHBIX
00yyaroImuMcs Ha BOIPOCHI TECTA.

CranpmapTHas IIKaja COOTBETCTBHS pe3yJIbTATOB TECTUPOBAHMS BBICTABIsEMON OauIbHOM
OLICHKE:!
- «OTJIMYHO» - CBbIIIE 85% IMpaBUIIbHBIX OTBETOB;
- «xopoto» - oT 70,1% no 85% npaBuiIbHBIX OTBETOB;
- «yIOBIETBOPUTENBHO» - OT 55,1% 110 70% npaBUiIbHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYAOBIETBOPUTEIILHO
«5» (OTJIMYHO): TECTUPYEMBIN JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHHUSI, BIIAJICET

TepMUHAMHU U 00J1aJJTa€T CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMPOCHI TECTA.

«4» (Xopom10): TECTUPYEMBII B LIEJIOM JTEMOHCTPUPYET CUCTEMHbBIE TEOPETUUECKUE 3HAHUS,
BJIa/ieeT OONBITMHCTBOM TEPMHHOB M O0JIaIa€T CIIOCOOHOCTHIO OBICTPO pearupoBaTh HAa BOMPOCHI
TecTa.

«3» (YyIOBJIETBOPHMTEJIbHO): CHUCTEMHBIE TEOPETUYECKHE 3HAHHUS y TECTUPYEMOTO
OTCYTCTBYIOT, OH BJIaJIe€T HEKOTOPHIMH TEPMHUHAMU W Ha BOIPOCHI TECTA Pearupyer JOCTATOYHO
MEJIEHHO.

«2» (HeyaOBJIETBOPUTEJIbHO): CHCTEMHBIC TEOPETUYECKHE 3HAHUS Y TECTUPYEMOro
OTCYTCTBYIOT, TEPMHUHOJIOTHEN OH HE BIIAJICET M HA BOTMPOCHI TECTA PearupyeT MEJICHHO.

8.2.4. HWroroBoe CcOOTBeTCTBHE OANJIbHOH INIKAJAbI OIEHOK W  YpPOBHeH
¢opMHPOBAHHOCTH KOMIIETEHUMH MO TUCHMILVINHE:



YpoBenb
chopMUpOBaHHOCTH
KOMTETEHIIUU

Onenka

ITosicnenue

Bricoknit

«3a4YTCHO»

TEOPETUYECKOE COACPIKAHUE U MPAKTHUECKUE HABBIKU 11O
JUCITUILTAHE OCBOCHBI MTOJIHOCTHIO;

BCE TPETYCMOTPEHHBIE MPOTrpaMMoii 00ydeHus: yaeOHbIe
3aJIaHUs BHITIOJHEHBI Ha BEICOKOM YPOBHE;

KOMIIECTSHIIUU CHOPMUPOBAHBI

Cpennuit

«3a4TCHO»

TEOPETHUUECKOE COJCPIKaHUE U MPAKTUUCCKUE HABBIKU IO
JUCITUTLTAHE OCBOCHBI ITOJIHOCTHIO;

BCE MPEIAYCMOTPECHHBIC TPOrpaMMoi 00ydeHUs: yueOHbIS
3a/1aHUs BBIIIOJIHEHBI C HE3HAUUTEILHBIMU 3aMEUaHUSIMU;
KOMIIETEHIINHU B T1eJIOM C(HOPMUPOBAHBI

VY 10BIIE€TBOP-TEIBHBIN

«3a4YTCHO»

TEOPETHYECKOE COJACPIKAaHNEe U MPAKTHIECKHE HABBIKU IO
JUCLUIUIMHE OCBOCHBI YaCTUYHO, HO MPOOENbl HE HOCAT
CYLIECTBEHHOTO XapaKkTepa;

OOJBIIMHCTBO IIPETyCMOTPEHHBIX porpamMMoin
oOydeHnss y4eOHBIX 3aJad BBIIOJHEHO, HO B HHX
HMMEIOTCS OLIUOKU;

KOMITETEHIIMHU C(hOPMUPOBAHBI YACTHIHO

HeynosnerBoputenbHbIi

«HC 3a4YTCHO»

TEOPETHYECKOE COJeP)KaHHEe U MPAKTHYECKHUE HABBIKH IO
JTUCLUIUIMHE HE OCBOCHBI;

OOJIBIIIMHCTBO MPELYCMOTPEHHBIX MIPOrPaMMOit 00yUeHHS
y4eOHBIX 3afaHui OO0 HE BBIMTOIHEHO, JINOO COACPIKUT
rpyOble OMIIOKH;

JONOJIHUTENNbHAs ~ CaMOCTOsITeNIbHas ~ pabora  Hax
MaTepuaJoM He MPUBOJUT K KaKOMY-THOO 3HAYNMOMY
MOBBIIICHHUIO KQYeCTBA BHIMOIHEHHS YISOHBIX 3aJaHUIA;
KOMIIETEHIIMU HE CPOPMUPOBAHBI

8.3. Metoanyeckue MaTepuajbl (THIOBbIe KOHTPOJIbHbIE 3aJaHNs), ONpeIeIsiionne
pe3yabTaThl 00y4eHHs M0 JMCUHMILIHHE, COOTHECEHHbIE ¢ HHANKATOPAMH J0CTHAKCHUS
KoHTponbHble 3a1aHus, TPUMEHSEMbIE B paMKaX TEKYIIEro KOHTPOJIS U NMPOMEKYTOUHON

aTTeCTaly MO JUCUUIUIMHE, HOCSIT YHUBEPCAJIbHBIN XapaKkTep U IMPealycCMaTpUBaOT BO3MOXKHOCTh
KOMIUIEKCHOM OIICHKM BCEro Habopa 3asBICHHBIX [0 JIaHHOW JUCIMIUIMHE WHIUKATOPOB
c(hOpMHUPOBAHHOCTH KOMITETEHITUH.

8.3.1. Texymuii KOHTPOJIb (Pa0OTA HA MPAKTHYECKUX 3AHITHSIX)
(bopmuposanue komnereniuu [1K-2 nnaukaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

IIpumeps! 3aJaHNH 1JIs1 NPAKTHYECKUX 3aHATHI

Keiic 1. [IpoBepuTh runote3y o 3HAYMMOM OTIUYUHU CPEAHETO Oayljia 3a IK3aMEHBI JIECSITOM
Y OJIMHHA/LIATOM KJIaccax, UCIOJIb3ysl Kputepuid CThroIeHTa U KpUTepuii MaHHa YUTHH.
[TocTpouth auarpamMmbl «SIIUK C ycamMW» JJsl IIKOJbHUKOB, MMEIOIIMX pa3Hble X000H.
[TocTpouth auarpammy «aepeBoO-TUCTbs». JlaHHble HaxoasTcs B ¢aiie Tectsl Ilkoma.txt.
3anauy pemuth B R u B SPSS.

[TocTpouts 3amauy kiaccuukanuy Xo00M B 3aBUCUMOCTH OT pe3yJIbTaTOB TECTUPOBAHMUS.
3anady KjIaccu(pUKaluy PeUIUTh ¢ TOMOLIBIO JepeBbeB penieHui B R.

Ketic 2. Co3nmaTh 1Be cirydaifHbIe MTOCTIEIOBATEILHOCTH IBYX CIyYaifHBIX BETMYHHAX,
pasmepoM B 200 HaOIr0A€HUH, TOTYYEHHBIX C IIOMOIIbIO TEHEPATOPOB HOPMAIBHO
pacnpeieleHHbIX CIyYalHBbIX YKCel, UMEIOIINX OJUHAKOBOE MaTeMaTHYeCKOe 0)KHJIaHue,
paBHOE 5 U CKO, COOTBETCTBEHHO | 1 2.
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- [IpoBepuTh rUNOTE3y O PABEHCTBE MATEMATUYECKUX OKUIAAHUN U TUCIIEPCU

JTAaHHBIX BEJINYMH.

- I3MeHUTH rereparop, 100aBUB B MEPBBIN T'€HEPATOP CMEIIEHUE MAaTEMATHIECKOTO
OKHJaHus. BHOBb IPOBEPUTH CTATUCTUYECKYIO TUIIOTE3Y.

- [IpoBepuTh TUNOTE3BI 0 HOPMAJILHOM 3aKOHE PACIIPEACIICHHUS.

- Haiitu cyMMy 1siTH ci1y4yailHBIX BEJIMYMH, PABHOMEPHO PACIIPENCICHHBIX HA

untepsaie 0, 2. [IpoBeputh runore3y 0 HOpMaJIbHOM 3aKOHE PACIIPEAETICHUS

CYMMBI.

3anaqy peluTh C IOMOIIBIO CTATUCTHYECKUX KpuTepues B R. IlocTponuTs BEpOATHOCTHBIE
U KBaHTUJIb-KBAaHTUJIb TPa(UKH.

Keiic 3. Pemmts 3a1auy kiactepHoro ananusa i ¢aina CemeiiHoe moyioskeHue. txt. mpu
pELICHUH 3aJjauy KJIaCTEPHOr0 aHaJIN3a:

- OIPEIEIIUTh CKJIIOHHOCTb K KJIacTepU3alluy;

- ONIPE/IENTB JIyYLIYI0 METPUKY UEPAPXUUECKOH KIIaCTepU3aliH;

- BBIIIOJIHUTh UEPAPXUUECKYIO KIACTEPU3ALUIO;

- ONIPENIENIUTh COCTaB U LEHTPOUIbI KI1aCTEPOB;

- Pemuts 3agauy kinacrepusanuu METOI0M K-cpeHuX;

- BBINOHUTE MHTEPIIPETALIUIO MTOTYYEHHBIX KJIACTEPOB;

- BusyanuzupoBath 1oJIy4eHHYI0 KJIaCTEpU3aLINIO;

- 3apauy pemuts B RStudio u B SPSS.

Keiic 4. B nabope Animals 6ubnuoreku cluster umerorcst qanHbie 0 20 )KUBOTHBIX. 3aaHbI
6 OMHAPHBIX TPU3HAKOB: TEIJIOKPOBHBIC/HETCIITIOKPOBHBIC; JICTAIOT/HE JICTAIOT;

MI03BOHOYHBIN/OCCIIO3BOHOYHBIN; HAXOMSAIIMXCS IO YIPO30H BBIMHUpPAHUS; JKUBYIIUX B
rpynnax. PemuTs 3anauy kiactepHoro aHanusa HaomoneHuil B SPSS u B R. Mcnonb3oBarts

HCPAPXUUCCKYIO KIIACTCPU3ALUTIO U KJIACTCPU3ANI0 MCTOLOM k'Cpe)IHI/IX.

8.3.2. Tekyuiuii KOHTPOJIb (TeCTHPOBAHHUE)
(bopmuposanue komnereniuu [1K-2 nnaukaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

HpnMepHue BapUaHTbI TECTOBLIX 3agaHui

3aganue 1. Cronpko Iletadalit B 3errabatite?

3amanue 2. Ykaxure HakTop, CHOCOOCTBOBABIIINIA MOSBICHUIO TPEH 1A OOJBIITUX TAHHBIX
- MapKkeTHHTOBble KAMIIAHUH KPYTHBIX KOPIIOpaLHii

- CHIKEHUE U3/IepKEK Ha XpaHEHHUE JaHHBIX

- [TosiBNeHre HOBBIX TEXHOJIOTHI 00pabOTKH MOTOKOBBIX JAHHBIX

- Boimyck 6a3 naHHbIX ¢ 00paOOTKOMN JaHHBIX B MaMSATH

3ananue 3. Onpenenenue O0nbIIMX NaHHBIX: 1. BeiOepuTe BepHbIi OTBET

- bonbmue ganHbie — 3TO 00paboTKa MM XpaneHnue 6omnee 1 TO nabopmaruu.

- [Ipobnema 60bIINX JAHHBIX — 3TO TaKasi MpodiemMa, KOraa MpH CYIIECTBYIOIINX
TEXHOJIOTUSX XpaHEHUsI U 00pabOTKH CyIIHOCTHast 00padoTKa JaHHBIX 3aTPyAHEHA

WJIM HEBO3MOXKHA.

- bBonbine gannubie — 3T0 orpoMHas PR-akiust kpynmHbIX BEHIOPOB U He 0oJiee TOro.

- Bonbive qanHble — 3TO SBJIEHUE, KOT 1A IM(POBbIE JaHHbIE HauboJIee TOJTHO
MPEJICTaBIISIIOT U3y4aeMblii 0OBEKT.

3ananue 4. BeiOepuTe HEBEPHBIIl OTBET:

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

- [Ipobnema 60IBIIUX JAHHBIX — ATO MPOOIIEMa, KOT/1a MPU CYIIECTBYIOLIUX TEXHOIOTHIX
XpaHeHus1 1 00pabOTKHU CyIIHOCTHas 00paboTKa TaHHBIX 3aTPyAHEHA WM HEBO3ZMOXKHA.

- bonbie ganneie — 310 TpeHa B odnactu UT, nomorpeBaeMplii MapKeTHHTOBBIMHU
KaMITaHUSMHU KPYIHBIX BEHIOPOB.
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- Bonpire nanHpIe Kak MPABUIIO HE CTPYKTYPHPOBAHBI.

3aganue 5. OTMEThTE T€ U3 BAPUAHTOB, B KOTOPBIX JJAHHBIE CTPYKTYPUPOBAHBI:

- JlarHbIe O TpOJakax KOMITAHUH, TIPEICTABICHHBIC B BHJIE TIOMECSIYHBIX OTYETOB B (hopmare
MS Word. ii. Tabnuia ¢ exxeJHeBHBIMU [TOKAa3aHUAMU TEMIIEPATyPhl IOMEIICHUS 32 TOJl B
daitne hopmara csv.

- Texct nemarornueckoii mosmel A.C. MakapeHko, npencraBieHHbii B popmate PDF.

- bubnmoteka (puIbMOB, IPEICTaBICHHBIX B hopMaTe mpeg4 Ha OJHOM JKECTKOM JHCKE.
3amanne 6. BeiOepure HeBepHOE BhICKAa3bIBaHUE:

- Bonbire 00bEMBI JaHHBIX IPUBOAAT K ¢1a00M X CTPYKTYpHU3alUU, IOSTOMY HOSBIISETCS
TaKo€ pa3HOO0Opa3ue JaHHbIX.

- YBennuuBIIAsCS TPOU3BOIUTENIHOCTD TEJIEKOMMYHHUKAIIMOHHBIX KaHAJIOB MpUBENa K
pocTy 00BEMOB TepeiaBaeMoil HH(pOpMaIIH.

- YemieBneHne cucTeM XpaHeHHUs Ha eUHUIY HH(GOPMAIIUU MPUBEJIO K POCTY PhIHKA
OOJIBIINX TAHHBIX.

- Bonbiioe pazHooOpa3ue HCTOUHUKOB TAHHBIX

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

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

- PaznooOpasue otpacieii, SBISIONIMXCA UCTOYHUKAMU JaHHBIX.

- PasHooOpasue TUIIOB JTaHHBIX, BKJIIOYAIOIIUX B C€0s1 CTPYKTYpUPOBAHHBIE,
MOJyCTPYKTYPUPOBAHHBIE U HECTPYKTYPUPOBAHHBIE.
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3AJJAHUE 8. Koadduiment mapHoii KOppensiuu XapakTepu3yeT TECHOTY _ CBSI3U MEXAY

HEPEMEHHBIMH.

BAPUAHTBI OTBETOB:

1) TMHEHHOH ... HECKOJIBKUMH 2) HEIMHCHHOH ... HECKOJIbKUMU

3) TUHENHOM ... IByMs 4) HEIMHEHHOH ... ABYMSI

3AJJAHME 9. YcraHoBUTE COOTBETCTBHE MEXKAY HAUMEHOBAHUSAMHU YJIEMEHTOB YPaBHEHUS

Y=b0+b1X+e 1 ux OyKBEHHBIMH 0003HAUCHUSIMH:

1. mapameTpsl perpeccun

2. 00BsACHSAIONIAs IEpEMEHHAs

3. oObscHsIeMast TepeMeHHas

4. ciy4aitHbIe OTKIIOHEHUS

BAPUAHTBLI OTBETOB:

A) Y B) b0, bl

C)XD)e

3AJJAHUE 10. [Inst nuneitHOro ypaBHEHUS PErPecCCUr METOT HAUMEHbBIIINX

KBaJIpaTOB UCIOJIb3YETCs MPU OLICHUBAHUN NIapaMETPOB. ..

BAPUAHTBI OTBETOB:

1)B2)y

3) X4)a

3AJJIAHUE 11.Cxonbko napameTpoB COAEPKUT MAPHOE TMHENHOE YPAaBHEHUE PETPECCUU?

BAPUAHTBI OTBETOB:

A)l

b)2

B)3

4

3AIAHUE 12. Ilpu Bemonnenun mnpennocsuiok MHK onenku mnapameTpoB perpeccuu
o0azaroT

CBOMCTBAMH:

BAPUAHTBI OTBETOB:

1) nocroBepHOCTH 2) 3(ppeKTUBHOCTD

3) HecMeneHHOCTh 4) HeCOCTOSITEIbHOCTh
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3AJJAHUE 13. Kak Bauser yBenuueHHe oObeMa BBHIOOPKM Ha BEIMYUHY OCTAaTOYHOM
JTUCTIEPCUU

CIly4aiiHOM BEIMYUHBI?

BAPUAHTbBI OTBETOB:

13

A) Hukak.

b) Ocrarounas nucnepcus yBeIMUMBaeTCsl.

B) Ocrarounas qucnepcus yMeHbIIAeTCsl.

I') Pe3ynbrar 3aBUCUT OT KOHKPETHOTO BUA CIIyYAHOW BEJIMYHHBI.

3AIAHHUE 14. B kiiactepHOM aHaJIM3€ UCIOJIb3YIOTCS METOAbl OObETUHEHHUS ...

BAPUAHTBI OTBETOB:

1) biimxuero cocena 2) JlanbHero cocena

3) Cpennero cocena 4) IIEHTPOUTHBIN METO/T

3AJIAHUE 15. B knacrepHOM aHanm3e JIs OMPEeICHHs OM30CTH MEXTY KIacTepaMu

UCIIOJIB3YIOTCS METPUKH ...

BAPUAHTBI OTBETOB:

1) OBriuaoBo paccrosHue 2) Kyd DBKiangoBa paccTOsSHUS

3) B3BemenHoe 3BKINI0BO paccrosiHue 4) KBagpar OBKiIn10Ba pacCTOSAHUS

3AJIAHUE 16.B nuckpuMuHaHTHOM aHanu3e 00ydaromiasi BBIOOpKa UCIOIb3YETCS IS ...

BAPUAHTBI OTBETOB:

1) BeisiBienus 3HaUUMBIX TPU3HAKOB 2) BBIsBICHNUS aHOMAIbHOTO U3MEPEHUS

3) Paznenenus o0bekToB Ha kiacchl 4) Beibopa Buaa Moaenu

8.3.3. IIpoMe:kyTOUYHBII KOHTPOJIb (BOMPOCHI K 3a4eTy)
(bopmuposanue kommereniuu [TK-2 naankaropsr UTTK-2.1, UTIK-2.2, UTIK-2.3)

IIpumepHbIe BONPOCHI K 3a4eTy

1. Jlate ompeneneHue NOHATHS «OOJbIIME NaHHBICY. llepednciuTh CBOMCTBa OONBIIMX
naHHbIX. [lepedncianTh OCHOBHBIE CKBO3HBIE LIU(POBBIE TEXHOIOTUU.

2. VYxasarp ponp aHamTHKa 1o gaHHeiM (Data Scientist). CdopmynupoBars KIIHOYEBEIC
KOMIIETEHIINN aHauThKa. Beigennts otimnunst Bl ot Data Science.

3. CdopmymupoBare mapangurma Map Reduce. Omnucare npunmun padotel. HapucoBaTh
nuarpammy. Ilepeuncnuts crnadble U cHiIbHBIE CTOPOHBI. O003HAYUTH 001aCTH MPUMEHUMOCTH.

[IpuBecTy npuMepsl UCTIOIB30BAHMUSL.

4. IlepeuncanTsb 3a1a4u cucteM noanepkku npuHsaTus pemenuid. OLTP u OLAP-cuctems!.

[TpuHIMIBI  TOCTpOEHUS HHQPOPMAIIMOHHBIX  XpaHWMIl. Mozgenu UHGOPMAIMOHHBIX
XPaHUJIHILL.

MHuoromMepHast Mozenb naHHbIX. [IpaBuna Kogna.

5. JlaTb XapaKTepHCTHKY pa3MEpHOCTHhIX Mmojeneld, w™ozeneit MOLAP, ROLAP,
HOLAPcucremsi.

6. XapakTepu30BaTh BUTPUHBI TaHHBIX.

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

8. XapakrepuzoBaTh crangaptel Data Mining, crangaptet CWM, CRISP, PMML.

9. Paccmotpers conepskanue u atansl Metonosorus KDD. Jlate xapakTepucTuky 3agadn
npenoOpaboTKU JaHHBIX.

10. PaccmoTrperh Mojenb pacmperelneHHbIX BbrauciaeHuil. Map Reduce. Peanuzammio Map
Reduce na Python

11. Cnenatb 0630p si3bikoB Python. Omucate ocHOBBI si3bika Python. IIpuBectu mpumepsl
cpenbl pazpabotku. Caenars 0030p miarGopmel Anaconda.

12. [IpogeMoHCTpUpPOBATh OPTaHU3AIMIO UCIIOIB30BaHUs TakeTa Anaconda.

13. Xapaktepu3oBaTh OCHOBbI CHHTAKCHCa A3bIKa, IEPEMEHHBIX, KJIFOUEBBIX CJIOB SI3bIKa, OCHOB
MporpaMMHUpPOBaHUA Ha si3bike Python.
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14. XapaxkTtepusoBaTb THUIIBI JaHHBIX s3bIka Python, ¢yHKIMOHaMPHOCTH AN PabOTHI ¢
naHHbIMUA. OmucaTh OpraHM3alMl0 YCTAaHOBKM IIAKETOB HAy4HbIX BbluucieHuid Ha Python,
ycraHoBKH Keras.

15. Cpenare 0030p opraHu3alil peUIeHHH 3aJad aHaliu3a JNaHHbIX. JlaTh ompeneneHue
IOHSATHUSL TEH30pa, CKAJISIpOB, BEKTOPOB, MAaTpHUll, TEH30POB TPETHETO WU BBICUIETO PAHIOB,
BPEMEHHBIX PsI0B WIH MOCIEA0BATEIbHOCTEN. PaccMOTpeTh onepanuy Haj TEH30paMH.

16. Xapakrepu3oBath PpeiimBopk Keras, oubmmoreku Google TensorFlow

17. Onpenenuts coxepkaHue 3a/ad KJIACTEPHOTO aHalu3a, MOHATHE KiacTepa, MapaMmeTpoB
kiactepa. OOBACHUTH MEpbl OJIU30CTH MEXAY KIacTepaMu, UCIOJIb3yeMble METPUKU KJIACTEPHOIO
aHaJIn3a.

18. XapakTtepu3oBaTh 0a30Bble aJTOPUTMBI KIACcTepU3alMU. PaccMOTpeTh HepapXHuecKylo
KJIACTEPU3ALINIO, TOHATHE JEHAPOTrPAMMBI, OPraHU3ALNIO €€ UCIIOJIb30BaHUS.

19. XapakrepuzoBarb Metoa K-cpeaaux. PackpsITh moHsATHE 1IEeHTpOUIa, TPOdHIIS

kinactepoB. CBs3aThb MOHATUSA KJIACTEPHOIO U PErpeccCMOHHOro aHanusza. Omnwucarb
OpraHM3aIIo PEeLIeHHs 3a/1a4 KiacTepHoro aHanu3 Ha Python.

20. Jatp onpenenenue 3aaaun knaccudukanmm. [lepeuncnuts Metoas! kinaccudukanuu. [ath
o0LIYI0 XapaKTepUCTUKY KIacCHU(PUKAMOHHOTO aHanu3a ¢ obOydyenuem. [IpomeMoHCTpupOBaThH
perieHue 3agaun kiaccupukanuu B Orange.

21. OOBsACHUTH OCHOBHOE COJEp)KaHHE MeToJa JepeBheB pemieHuil. [IpuBecT mpuMepsl
JIEPEBBEB pELICHUM. XapaKTEepU30BaTh AJrOPUTMBI IIOCTPOCHMS IE€PEBbEB PEILICHUN.

[TokazaTe opraHu3aluio peuieHus 3aaauu Kiaccuduxanuu B Python.

22. XapakTepu30BaTh METO/ JIOTUCTUYECKON PErPECCUU, OPTaHU3ALINIO €€ PELICHUS B

Python. IlpuBectn mnpumep pelieHUs 3aJadyv Pa3IUYHBIMU METOJIAaMHU KIAcCU(pUKALUU C
nomouibto Orange. MccnenoBaTh pe3ynbTarhl Kaccu(pUKaluy pa3IuuHbIMU METOIaMHU.

23. O0OBsicHUTH cofiepxkaHue MeTona k-Ommkaimux coceneil. [IpogeMoHCTpUpOBaTH pelieHHe
3a/1a4y U CPaBHUTD C PE3yJIbTaTaMH PEIICHUs JPYTUMU METOJIaMU.

24. Cpenate 0030p HWHCTPYMEHTOB, HCIOJB3YEMBIX TIpPU OILIEHKE KauecTBa 3adau
kinaccudukanuu. Tabnuma conmpspbkeHHOCTH (Marpuia omubok). Jlate ompenencHue MOHSATUR
qyBCTBUTEIbHOCTH ¥ cnenuduuHoctd, ROC-kpuBOW, KpuUTEpHEB OICHKHM  KadecTBa
KJIaccu(uKaIum.

25. Jlatb onpezeneHue MOHATHS HEMPOHHOU CeTH. XapaKTepU30BaTh apXUTEKTYpy HEHWPOHHOU
CeTH.

26. Cnenatb 0030p OCHOB MAIIMHHOTO OOy4YeHHs. XapaKTepH30BaTh OPraHU3ALMUIO OLEHKH
MoJieJe MalllMHHOTO 00y4YeHusl, MpelHa3HauYeHUEe TPEHUPOBOYHBIX, IPOBEPOUHBIX U KOHTPOJIbHBIX
JTAHHBIX, MTOHATHE (GYHKIUHU MOTEPb.

27. XapakTepu3oBaTb MEXaHU3M HEHpPOHHBIX ceTell Ha OCHOBE OOyuY€HHs, METOJ OOpaTHOTro
pacrpocTpaHeHHe OLUIHOKH.

28. IlponeMOHCTpUPOBATh pEllIeHUE 334a4 KIacCU(PHUKAIHN, PErPECCUU, NMPOTHO3UPOBAHUS C
NOMOIIBIO HelpoHHBIX ceTeil B Python, Orange.

29. Jlate ompeneneHus TMOHATUM TOBEPXHOCTHOTO U TIyOOKOro oOydeHus, TriIyOOKOTo
00y4YeHHsI B TEXHOJIOTHSIX KOMITBIOTEPHOT'O 3PEHHSL.

30. XapakTepu3oBaTh cojiepkaHue riIyO00KOro 0OydeHus I TEKCTa U TOCIEI0BATEILHOCTEH.
Crnenatb 0030p peKyppeHTHBIX HEMpOHHBIX ceTeil, ciioeB LSTM, GRU.
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