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ITpu pa3paboTke paboueii mporpaMMbl Y4eOHOW JUCLUTIIIMHBI B OCHOBY TIOIO’KEHBI:

1) ®I'OC BO mno HarpapseHuto nofrotoBku 35.04.05 Ca/joBO/ICTBO, yTBeP)K/IeHHbIM MUHHCTEPCTBOM
obpa3oBanusA U Hayku PD 26 mrosisg 2017 r., pukas Ne 701.

2) YueOHbI I71aH OCHOBHOW 00pa3oBaTeibHOM TporpaMMbl JIeKopaTiBHOe CajloBO/ICTBO U

naHAmadTHLIN [u3aiiH o100peH YuensiM coBetoM @PI'BOY BO I'AY CeBepHoro 3aypaibs oT 27
tespans 2025 r. [Ipotokosn Ne 9.

Pabouasi mporpaMma yueGHOH JUCHIMTUIMHBI (MOAY/sT) 0Zjl00peHa Ha 3acelaHuU Kadeapbl MaTeMaTUKU U
vHbopMaTuku oT 27 despans 2025 r. [IpoTokon Ne 7.

74

Pabouasi mporpamma yueOHOMN JUCIATUIMHBL (MOYJIs) 0/j00peHa MeTOANYeCKON KOMUCCHeH WHCTUTYTa
ot 27 despasi 2025 r. TTpoTokon Ne 6. %
[Ipencenarenb MeTOAMUECKON KOMACCUU UHCTUTYTA C.M. Karoruna

Pa3paboTuuk:

W.o. 3aBepytoinero kadeapoi H.H. ManbuykoBa

Epémuna [1.B., K.c.-X.H., IoL[eHT Kadeapbl MaTeMaTUKX U UH(HOPMaTUKU

JIMpeKTop MHCTUTYTA: i M.A. KoHonvH




1. IlepeueHb MUIAHUPYEMBIX Pe3y/ILTATOB 00yUeHHUsI MO AUCLIUIINHE, COOTHECEHHBIX C
IVIAHUPYeMbIMH pe3y/ibTaTaMHi 0CBOeHHs 00pa3oBaTe/IbHOM MPOrpaMMbI

Koo [TepeueHb nyIaHUPYEMBIX

NBavkaTop AOCTHXKeHUs
Komne- | Pe3yibTaTbl OCBOEHUS pe3yJ/IbTaTOB 00yUueHUs 10
KOMITeTeHIUH
meHyuu JUACIATIIHE

3HAmMb:

- TeOpeTUUeCKUe OCHOBBI U
MeTO/IbI PellieHUs 3a/jau
aHa/v3a JJaHHbIX; UMETh
npeZicTaBieHre 00 OCHOBHBIX
TeHZIeHLIVSX Pa3BUTHS TEOPUH

I/IHB Vi - OcBauBaeT " MPAaKTHUKU JdHHBIX U

MeToJax paboThI C HUMU;
Criocoben TeOPeTUUYEeCKHE OCHOBBI U A%X p ’

Memb:
OCYILLIeCTBJISATh Y. :
KpHTUECKT AHATH3 MeTO/Ibl aHa/In3a JIaHHBIX, _ pelliaTh TUIOBbIE 33/1aut B

TIpUMeHsIeMbIX [1PU peLleHNH
Tpo6IeMHBIX p pup 00/1aCTH aHa/IM3a JAaHHbIX,
cuTyaumii Ha ocHope | [TPUKJIAZIHBIX 3a/1a4 B TIPUMEHSATh
CMCTeMHOr0 I1I0AX0/a, obsactu npodeccroHanbHON | COOTBETCTBYIOLIME METO/bI

YK-1

BbIpabaThIBaTh JesTeTbHOCTU Y 3HAHUA B _

CTpaTeruio JeHCTBUi nipodecCUOHATBHON
JlesITeTbHOCTH;
en1aoemb:

- METOJMKOM aHa/13a
JAHHBIX JIJIS1 PeIIeHUsT
THUIOBBIX 3a/la4 B 00/1acTH
nipoceccroHaNTbHOM
JesiTeJIbHOCTH.

2. MeCTo AUCIHUIUIHHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbI

JaHHast gucLUIUIMHA OTHOCUTCA K DT/]. dakyabmamuebl.

515t m3yuyeHus AVCHUATUIMHBI HEOOXOAMMBI 3HaHUS B 00/1aCTH: MaTeMaTHKH, THPOPMaTUKA
Y IU(PPOBBIX TEXHOJIOTUH.

BgedeHue @ aHanu3 OAHHbIX SIBSETCS Mpe/IecTBYIOMIeN JUCLIMIIIMHON /JIsi BBITYCKHOU
KBa/TM(PUKALIMOHHOM pabOoTHI.

JucipnrHa u3ydaeTcs Ha 2 Kypce B 3 ceMecTpe T10 3a0YHOU (hopme 00ydeHwus..




3. O0beM JUCHUIVIMHBI U BUABI Yue0Ho# padoThl

OO0r11ast TPY0EMKOCTD AUCIMIUTHHBI cocTaB/isieT 108 uacoB (3 3aUeTHBIX eIMHUIIbI).

Bup yue6HOI paboThI dopma obyueHus
3a04Hasi
AyauTopHBbIe 3aHATHS (BCero) 12
B mom uucne: -
JIeKIIMOHHOTO THIa 6
CeMHHApCKOro TUIa 6
CamocTosTe/IbHasi pabora (Bcero) 96
B mom uucne: -
[TpopaboTka MaTepuana JeKLHi,
TMO/ITOTOBKA K 3aHATHSIM 72
CamocTosiTenlbHOE U3yUeHHe TeM
KypcoBotii poekT (paboTa) -
PacuetHo-rpaduueckrie paboThl -
KoHtposibHast paboTta 24
Pedepar -
WNHuvBuyanbHbIe 3aiaHUsT -
Bus npome)XyTOYHOM aTTecTalyu: 3aueT
OO0wiasi TPyA0EMKOCTh:
4yacoB 108
3a4eTHBIX e/IMHUI] 3
4. CopepxaHue JUCIUIIUHBI
4.1. Copep>xaHue pa3feioB JUCHMIIIMHBI
Ne Haumenosanue CopeprkaHue paszena
/0 | pasgena JUCLUIJIUHBI
OcHOBBI aHanM3a Pone aHanu3a [fgaHHBIX B COBpeMeHHOM Mupe. HayuHbie
1. | maHHBIX rccnenopanus. IIporpammuoe obecrieuerue. ITocTpoeHHe CUCTEMBI
aHa/m3a JaHHbIX.
Bu/pl JaHHBIX, [aHHble, MOAXOJbl M OMpeJe/ieHus], XU3HEeHHbI LUK/ [JaHHBIX.
9 KJ1acCU(pUKaLUs [ToHsiTie MeTaJaHHBIX, >KU3HEHHbIN LUK/ MeTaZlaHHbIX. bosbiive
MeTO/IOB aHa/13a JlaHHble, CHUCTeMbl yripaBjieHuss bosbliumu JaHHbIMA. OCHOBHbIE
JIaHHBIX 3a/lauu ¥ KjaccudUKalys MeTO[0B aHa/in3a IaHHbIX.
Google Tabmuipl [MTepBuuHast 06paboTKa JaHHbIX. CBOZHBIE TaOIMIIBI U AHarPaMMBbl.
3 | AT aHanusa dopMysbl AJid aHaau3a JaHHBIX (TOTOBbIe (DOPMYJIBI CTAaTUCTUKW;
JTaHHBIX TEKCTOBble C0Hble (opmynsl Lookup, Vlookup; ¢dopmyiibl
ycnioBust IF, cceuiku v Maccusel (BITP, I'TIP). Makpochl.
Aunanus JAHHEBIX B HapaMETPI/I‘-IECKaH n HellapaMeTpuuyecKasd CTaTUCTHKA.
4. nporpamme AtteStat | JHUCIE@PCHOHHBIN, PErpeCCUOHHbIN, KOPPE/IALMOHHBIN, (PaKTOPHBIH,
excel K/IaCTepHbIN 1 MHGOPMaLMOHHbIN aHa/u3.
WnTtennektyanbHblii | IHTepdeiic ¥ KOMIIOHeHThI 00paboTku pAaHHBIX B Low-code
aHa/u3 JaHHBIX B rmnatpopme Loginom. 3Ortambl MHTENEKTyaJbHOTO — aHaau3a
aHa/IUTUYEeCKOU JlAaHHBIX. Tpancdopmarys JlAHHBIX, BU3yaM3aLus "
5. | naardopme aHa/IMTUUeCKasi OTYETHOCTb. [IpOrHo3upoBaHre BpeMEHHBIX PS/IOB.
Loginom Vcrnonb30BaHre TeXHOMOTMM HEMPOHHBIX CeTel s 3ajay
Community Edition | mporHosvpoBaHus. MeToAbl K/IaCTePHOTO aHaau3a U TIOMCKA
accouMaTtuBHbIX paBu/ B Loginom pexume Data Mining.




4.2. Pa3ae/ibl AUCHUIUTMHBI X BUABI 3aHATHA

3a0uHast hopma 00yueHus

Ne HaumeHnoBanue pa3szgesna JlekuonHoro | CemuHapCKoOr CP Bcero,
n/n JVCLIATI/TUHBI TUNA 0 4yacoB
THUIA
1 2 3 4 5 6
1. | OCHOBBI aHa/IN3a JAHHbBIX. 2 - 20 22
2. | Bugpl [gaHHBIX, KaaccUUKalUs 2 - 20 22
MeTO/I0B aHa/IK3a JaHHbIX.
3. | Google Tabmuipl A7 aHaIM3a - 2 16 18
JIaHHBIX.
4. | AHaiM3 [aHHBIX B IIporpamme - 2 20 22
AtteStat excel.
5. | VlHTennekTya/nbHbIN aHAMU3 2 2 20 24
JIJaHHBIX B aHA/IUTUYECKOU
riatdopme Loginom Community
Edition
Utoro: 6 6 96 108
4.3. 3aHATHUA CEMHMHAPCKOr0 THUIIA
Ne TpymoeMKOCTb
n/m Ne pasyiera Tema py'q(qac)
JVCLIATI/TUHBI
3a0YHasi
1 2 3 4
1. 3 Google Tabmuipl. @opMyIbI /151 aHaM3a 2
JaHHbIX. CBo/iHBIE TaOJIUIIbI U TUarPaAMMBI.
2 4 AtteStat. PerpeccrioHHBIN ¥ KOpPeJISILIMOHHBIN 2
aHasus.
3. 5 Loginom Community. ba3oBble HaBbIKY 2
paboThel. OurcTKa ¥ nipejo6paboTKa IaHHBIX.
Nroro: 6
4.4. TIpumepHasa TeMaTHKa KyPCOBBIX MPOeKTOB (pabot) - He npedycmompero OIIOIT
5. OpraHM3anus CaMOCTOSATe/TbHON Pad0ThI 00yUYAIOIUXCS M0 JUCIHUIUTHHE
5.1. Tunpl caMmocTosITe/TbHOU PabOTHI M €€ KOHTPOJIb
Tun caMoCTOATeTbHOM PadoThI dopma obyueHUs TeKy1uii KOHTPOJIb

3d04YHad

[TpopaboTka MaTepuana JeKI[1H,
MOJATrOTOBKA K 3aHATUAM 72

CamocTosITeIbHOe HN3y4yeHHre TeM

TectupoBaHue

KonrtposnbHas pabora

24

3aiuTa KOHTPOJIbHOU
paboThI

BCEero 4acos: 96




5.2. YueO0HO-MeToAUeCKHe MaTepPHUaJIbl /I CAMOCTOSTe/IbHOM PaboThI:

1. BBeseHue B aHanM3 [JaHHBIX [DeKTPOHHBIA pecypc]: MeToguueckue ykasaHUsS K
BBITTOJIHEHUIO CAMOCTOSITe/IbHOM pabOThI /i/1s1 HarpaB/ieHUH MOArOTOBKH, peanv3yembix B [AY
CesepHoro 3aypaibs / ABTop-cocT. [I.B. EpémuHa. - Tromens: I'AY CesepHoro 3aypasss, 2023.
-12c

2. Bsejenuve B aHanu3 JlaHHbIX [D/IeKTPOHHBINA pecypc]: MeToauueckue ykKasaHUs K
BBITTOJIHEHUIO KOHTPOJbHOM pPaboThl 00yYaroL[UMUCsA 3a04YHOM (OpMBI T10 HarpaB/ieHUIO
noarorosku 35.04.05 Cagosogctso / ABtop-cocT. [.B. Epémuna. — Tromens: I'AY CeBepHoro
3aypasnbsg, 2023. — 12 c.

3. [Illnapesa, I'. B. AHanu3 faHHbIX: yueOHO-MeTonuueckoe ocobue / I'. B. [THapeBa, XK.
I'. [TonomapeBa. - Cumdepornonb: YHHUBEPCUTET KOHOMUKM U ymnpasieHus, 2019. - 129 c. -
Tekct: smexTponHbi // LludpoBoit obpasoBaTenbhelii pecypc IPR SMART: [caiir]. - URL:
https://www.iprbookshop.ru/89482.html - Pexxum pgocTtymna: st aBTOpU3Up. M0JIb30BaTesei.

4. ®emun, ®. O. Aramm3 gadHbix. Yacte 1. TloAroTtoBKa [aHHBIX K aHa/lM3y: yueOHOe
nocobue / @. O. Degun, ®. ®. DeguH. - MockBa: MOCKOBCKUM TOPOACKON TearoruueCcKuii
yHuepcuret, 2012. - 204 c. - ISBN 2227-8397. - TekcT: 5/1€KTPOHHBIA // DJIEKTPOHHO-
oubmorteunas cucrema IPR BOOKS: [caiit]. - URL: https://www.iprbookshop.ru/26444.html. -
Pexxum foctyna: A1 aBTOpU3NP. NOIb30BaTe Ien.

5.3. Tembl, BBIHOCMMBIE Ha CAMOCTOATE/IbHOE U3yYeHHe:

Pazgen 1. OcHOBBI aHaM3a JaHHBIX
1. TexHosioruu aHanv3a JaHHbIX.
1.1. AHanuTUUecKuil 1 HPOPMAL[MOHHBIN MOAXO0/AbI K MO/Ie/TUPOBaHUIO.
1.2. Texnonoruss KDD (Knowledge Discovery in Database).
1.3. Knaccel 3azay, peraemsle Metogamu Data Mining.
Pa3zen 6. MeTtozbl K/1aCcTepHOr0 aHaaM3a U MOMCKa accoLMaTUBHBIX npaBus B Deductor Studio.
1. Tlouck acCcOLMATUBHBIX IIPABUIL.
1.1. BeegeHve B ah(PUHUTHBHBIN aHA/IU3.
1.2. MeTtoyKa 1oMcKa acCOLMaTUBHBIX MIPABUJL.



6. DoHJ OLEHOYHBIX CPEACTB /A TNPOBeAeHHs TMPOMEXYTOUHOW aTTeCTal{uu
00y4JaroIuXCs M0 JUCHUIUTHHE

6.1 IlepeueHb KOMIIETEHI[UIl M OLIEHOYHbIE CpeJCTBA HHJUKATOpa /[OCTH)XeHHUS
KOMIIeTeHI[HI

Koo
Komne-
meHyuu

VHauKaTop JOCTUXKEHUS
KOMIIeTeHLIUU

[TepeueHb T/IaHUPYEMBIX
pe3yJ/IbTaTOB 00yUeHHs 110
JUCLIATITTUHE

HaumMmeHoBaHMe
OL|EHOYHOT O Cpe/CTBa

YK-1

N3 yk1 - OcBauBaet
TeopeTHuUeCcKre OCHOBHI U
MeTO/IbI aHa/IN3a JIaHHBIX,
TIPUMeHsIEMbIX TP PellieHUH
MPUK/IaHBIX 3a/7ja4u B
obactu ripodeccroHaTLHOM

3HAMb:
- TeOpeTHU4YeCKHe OCHOBBI U
METO/bI peLleHus 3a/ja4u
dHa/IM3a JaHHBIX; UMEThb
npencraB/ieHue 00 OCHOBHBIX
TeHJeHLUAX Pa3BUTHUA TeOPUH
W TMPaKTUKU JdHHBIX U
MeTodax pa6OTbI C HUMU,
yMemb:
- pelaTh TUTIOBbBIE 3a/laui B
00J1acTH aHa/M3a JaHHBIX,
TIPUMEHSITh
COOTBETCTBYIOII€ METO/IbI

Tect

Y 3HaHUS B
ripoceccroHaTLHOM
JeTeIbHOCTH;

e1ademn:

- METO/IUKOM aHa/u3a
JAHHBIX /IS PEIIeHUsT
THUIOBBIX 3a7ilau B 00/1aCcTH
ripoeccroHaTLHOM
JeTeILHOCTH.

AedaTe/IbHOCTH

6.2. IIIkanb! oLfeHMBaHUS

IIIkasia oLeHUBAaHUA TeCTUPOBAHUSA Ha 3a4yeTe

% BBINO/THEeHHUA 3aJaHUA Pe3yabTaT
50-100 3a4TeHOo
MeHee 50 He 3a4YTeHO0

6.4. TunoBble KOHTPO/IbHBIE 3a/{aHUS U/IH UHbIEe MaTepHaJIbl:
YkasaHsbl B IpUIoKeHUH 1.

7. TlepeueHb OCHOBHOHM W [IOTIO/THUTE/JILHOW Yy4eOHON JiMTepaTypbl, He00OXO0AMMO¥

JUISA 0CBOCHUSA NUCLMIIINHBI
a) OCHOBHas JiuTepaTypa

1. Heneix, A. H. CoBpeMeHHbIe MeTO/[bl MPUKIaAHON MHPOPMATHUKU B 3aZjauax aHajau3a JaHHbIX:
yuebHOe mocobue mo Kypcy «MeTobl UHTe/IEKTyalbHOTO aHanu3a gaHHbix» / A. H. Lenbix, A. A.
Henbrx, 3. M. KotoB. - Pocros-Ha-/loHy, Taranpor: W3matensctBo HOxHOTO (emepasbsHOTO
yHuBepcuteta, 2021. - 130 c. - ISBN 978-5-9275-3783-9. - Tekct: a3nekTpoHHbN // Lludposoii
obpazoBarenbhbii pecypc IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/117165.html -
Pexxum foctyna: A1 aBTOPU3UP. MOJIb30BaTe Iel.

2. Kotukos, I1. E. AHamu3 faHHbIX: yueOHO-MeToauuyeckoe nmocobue / T1. E. KotukoB. — CaHKT-
IMetepbypr: CIIGI'TIMY, 2019. - 48 c. - ISBN 978-5-907184-46-6. - TekcT: 37eKTPOHHBIM // JlaHb:




3/1eKTPOHHO-01b/moTeuHast cucteMa. - URL: https://e.lanbook.com/book/174498 - Pexxum moctyma: ajist
aBTOPM3. TI0/Tb30BaTeIei.

0) moTo/IHUTe/IbHAS TUTepaTypa

3. Illnapera, I. B. AHamu3 pgaHHBbIX: yueOHO-MeToguueckoe rocobue / I'. B. IITnHapeBa, K. T
[TonomapeBa. - Cumdepornonb: YHUBEPCUTET 3KOHOMWKMA W ympasieHus, 2019. - 129 c. - Tekcr:
nekTpoHHbed  //  1ludpoBoit  obpasoBarensHbii  pecypc IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/89482.html - Pexxum mocTymna: /i1 aBTOPH3UP. 0JIb30BaTeei.

4. ®emgun, ®. O. AHamm3 gaHHbIX. YacTs 1. [ToArOTOBKA AaHHBIX K aHaMMU3y: yuebHoe mocobue / .
0. ®equn, ©. O. PenrH. — MockBa: MOCKOBCKUM TOPOACKOH Tefarorudeckuii yuusepcuret, 2012, —
204 c. - ISBN 2227-8397. — TeKCT: 3/IeKTPOHHbIN // D1eKTpoHHO-01bmoTeuHast cuctema IPR BOOKS:
[catit]. - URL: https://www.iprbookshop.ru/26444.html - Pexwum fgocTtyma: [Aas aBTOPHU3UD.
T0JIb30BaTesIen.

5. ®eaun, ®. O. AHanu3 faaHeIX. Yacts 2. MHCcTpyMeHTHI Data Mining: yue6Hoe nocobue / @. O.
®enun, O. O. Peaun. - MockBa: MOCKOBCKUM TOPOJCKOI refjarornueckuii yHueepcuret, 2012, - 308 c.
- ISBN 2227-8397. - TeKCT: 3/1eKTPOHHBIH // JneKTpoHHO-01bmoTeuHast cucrema IPR BOOKS: [caiir]. -
URL: https://www.iprbookshop.ru/26445.html - Pexxum pocTtyma: zi/1s1 aBTOPU3UP. M0/Ib30BaTe Iei.

8. Ilepeuennb pecypcoB HH(GOPMAIMOHHO-TEIeKOMMYHUKALIMOHHON CeTH
"nTepHetr"

http://www.intuit.ru/ - HaljuoHa/ibHbIM OTKPBITIM YHHUBEpCUTET «HTYUT».
http://www.planetaexcel.ru — caiiT 0 Bo3mokHOCTsX Excel.
http://office.microsoft.com/ru-ru - caiit bupmbl Microsoft.

9. MeToauuecKue yKa3aHusl /I 00yJaKIUXCA M0 OCBOEHHI0 JUCHHUILTHHBI

1. BBejeHMe B aHalMM3 J[lJaHHbIX [D/eKTpPOHHbIM pecypc]: MeToauyeckrie yKaszaHUsl K
TIpaKTUYeCKUM paboTaM ijisi HampaBJeHWH TIOATrOTOBKU, peanu3yembix B ['AY CeBepHOro
3aypasbs / ABtop-cocT. [1.B. Epémuna. — Tromenb: I'AY CeBepHoro 3aypasbs, 2023. - 60 c.

10. ITepeuenb MHGOPMAIHOHHBIX TEXHOJ/IOTHI

Microsoft Windows 8 Professional;
Microsoft Office Standard 2010;
Hapgcrpotika MS Excel AtteStat;

Cepsuchl Google Suite for Education;
Loginom Community Edition CE 6.5.4;
Cucrema 3ekTpoHHOT0 00yueHuss Moodle.

Uk W=

11. MaTepuanbHO-TEXHUUYECKOE 00ecreueHUe AUCHUTTHHBI

st ipoBefieHus1 TIPAKTUUECKUX 3aHSTHH M0 AUCLUTIIMHE «BBejeHre B aHa/lin3 JJaHHBIX»
VICTI0JIb3YeTCsl KOMITbIOTePHbIN Kiacc (14-15 KOMITbIOTEPOB) C yCTaHOBJIEHHBIM MPOrPaMMHBIM
obecrieueHreMm.

JIeK1[MOHHBIE 3aHATHS TIPOBOZAATCS B yueOHbIX ayauTopusix PI'BOY BO I'AY CeBepHoro
3aypasibsi C My/IbTUMEIUHHBIM 000pyZOBaHUEM (TIPOEKTOP W/W/IM MHTEPAKTUBHAS /10CKA).

[jis  BBLITIOJTHEHUSI CAMOCTOSITe/IbHOM paboThl  0OydYaroljecss MOTYT  I10JIb30BaThCS
ynTanbHbIMU 3anamMu  6ubmoteku PI'BOY BO T'AY CemepHoro 3aypanbs, B TOM YHCTIe
OCHAIEHHBIMU KOMIMBIOTEPAMH C JIOKa/bHOW CEThI0 U BbIXOJOM B UHTEPHET.


https://www.iprbookshop.ru/26444.html
https://e.lanbook.com/book/174498

12. Oco0eHHOCTH 0CBOEHHS JUCLIMILIMHBI i/I1 HHBA/IU/JI0B U JIMI] C OrPaHUYeHHBIMHU
BO3MO)XHOCTSAMM 3/[0POBbS

Obyuenue o00ydYaroLUXCS C OrpaHUUYEHHBIMH BO3MOXKHOCTSIMU  3/I0POBbsi  TIpU
HeoOXOZAWMOCTH OCYIIIeCTB/ISIETCSI Ha OCHOBe QJjaliTUPOBAHHOW paboyeld TporpaMmbl  C
WCTIOMb30BaHHWEeM — CrellaZbHbIX ~MeTO/0B  0OyueHUss W [JUAAKTUYeCKMX MaTepuasioB,
COCTaBIEHHBIX C YyUYeTOM OCOOeHHOCTel TMCUXO(U3NUYeCKOT0 pPa3BUTHS, WHAWBUAYATBHBIX
BO3MO)KHOCTeM U COCTOSIHUS 3/I0POBbs TaKUX 0Oydaroiuxcsi (obyuatorierocs).

B 1mensx ocBoeHws yueOHOW MporpaMMbl AWCOMIUIMHBI HMHBaIWZaMH W JIMLAMHA  C
OrpaHUUYeHHBIMU BO3MO>KHOCTSIMU 37I0POBbsI 00ecrieunBaeTcst:

* U1 UHB&JIWJOB M JIML C OTrPaHUYEHHBIMU BO3MOJKHOCTSIMU 3/I0POBbSI I10 3PEHMIO:
pa3MellieHe B JOCTYIIHBIX [jisi 00YyYaroIUXCsl, SIBJISIOLIUXCST CeNbIMA WK C/1ab0BUSIINMHY,
MecTaX ¥ B a/lallTUPOBaHHOW (opMe CIpaBOYHOM HH(GOPMALMM O PpacyCaHud y4yeOHBIX
3aHATHM; IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOLEro oOyuaroremMycst HeoOX0oMMY10

TOMOILIb; BBIMYCK a/bTePHATHBHBIX (JOPMAaTOB MeTO/JUYeCKUX MaTepHasoB
(kpynHbIM WpUPT WM ayAurodaiisibl), UCIOIb30BaHUe BepCuM caiita AJisi crnaboBugsimux O6C
IPR BOOKS u crerjuansHOro MobunsHoro npunoxenuss IPR BOOKS WV-Reader (riporpammbl
HEeBU3ya/bHOTO /J0CTyrna K WHGOpMalUY, TMpefHa3HaueHHOW /i1 MOOWIbHBIX YCTPOWCTB,
paboraronx Ha omeparoHHON cucteMe Android u iOS, Koropas He TpeOyeT crieraaIbLHO
obyuyeHHOro accucreHrta, T.K. JoAu ¢ OB3 mo 3peHuto paboTaroT CO CBOMM YyCTPOMCTBOM
TIPUBBIYHBIM CTIOCOOOM, MCIIONB3YS CieldaibHbIe IITaTHbIe TPOTPaMMBI JI/Isi He3PSUMX JIFofeH, C
kotopbiMud IPR BOOKS WV-Reader nmeeT 1omHyH COBMECTUMOCTh);

* [J/I1 WHBAIWJOB U JIML, C OIPaHWYEeHHBIMM BO3MOJKHOCTSMM 3/I0POBbS 110 CIIYXY:
Ha/l/ieXkallliMHY 3BYKOBBIMM Cpe/ICTBaMU BOCIIPOM3Be/leHre UH(pOpMaLiy;

* [J/I1 WHB&IWJOB W JIML C OrPaHUYEHHBbIMA BO3MOXXHOCTSIMU 3[0POBbSl, MMEIOLIUX
HapyllleHUs] OTOPHO-/[BUTATeIbHOTO arrapaTa: BO3MOXKHOCTb OeCIpernsiTCTBEHHOT0 [JJO0CTYTIa
oOyyaromyxcsi B yueOHbIe TIOMellleHus], TyajeTHble KOMHATHI U ApyTrHe roMelneHus Kadeapsl, a
Tak)ke rpeObIBaHUE B YKa3aHHBIX  TMOMeEII[eHHUSIX.

O6pa3oBaHre 00y4JaromMXCsl C OrpaHUYEHHBIMA BO3MOKHOCTSIMH 3710POBbsI MOKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C PYTUMU 00yuaroIMMUCS, TaK U B OT/e/IbHBIX TPYIax WK B
OTZe/IbHBIX OpraHu3aLUsX.
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KOHTPOJIBHBIE 3AJAHUSA 1 UHBIE MATEPUAJIbI OOEHKHA
3HAHUM, YyMeHUI, HABBIKOB U (U/IM) ONbITA AesATe/IbHOCTH, XapaKTepU3yHliiue
sTanbl (GopMHUPOBaHMSA KOMIIETEeHLIMH B MPOLiecce 0CBOEHUsA JUCIUILIMHBI

TBOPYECKHX 3a/laHNH / IPOEKTOB
BBE/IEHUE B AHAJIN3 JAHHBIX

Bomnpocsl K 3auéty

KomneTeHus Bormpocel
YK-1 1. OmnpepeneHue «aHanIu3 JaHHBIX».
CriocobeH 2. OCHOBHBbIE 3a/lau¥ aHa/Iu3a JaHHbIX.
OCYILIeCTB/ISTh 3. Ilpumepsl NpyMeHeHUs1 METO/|0B aHaIMu3a JJaHHbIX.
KPUTUUECKUM aHann3 | 4. AJTOpUTM MOCTPOEHUS CUCTEMbI aHa/IK3a JaHHbIX.
npo0/IeMHBIX 5. Tlpumep aKkTya/sbHOTO HarpaB/eHUs B 00/IaCTH aHa/K3a JJaHHBIX.
cuTyauuil Ha ocHoBe | 6. TexHosiorum aHanu3sa JlaHHBIX.
CUCTeMHOTO Mo/IX0Aa, | 7. AHanuTHUuecKui U UH(OPMAIIMOHHBIM MOX0/IbI K MO/Ie/TMPOBaHUIO.
BbIpabaThiBaTh 8. Drarmbl UHTe/IeKTya/IbHOTO aHaIu3a JJaHHbIX.
ctpareruto JietictBuii | 9. Kiaccel 3a/1ay, periaembie MeTofiamMu Data Mining.

10. Omnpegnenenuvie «aanHbie». ['OCTHI € onpeieieHUIMU JaHHBIX.

11. Onpepenenus u3z ®3-149.

12. JKu3HeHHBIM [TUKJI JaHHBIX.

13. Ortan «CuHTe3 JaHHBIX».

14. Jrtan «Mcnosb3oBaHUe TaHHBIX».

15. Dran «ITybsuKaius JaHHbBIX».

16. Dran «ApxuBaLUs JaHHBIX».

17. Metapanubie. 'OCToI /19 MeTalaHHBIX.

18. JKu3HeHHBIN UK/ MeTa/JaHHbIX.

19. Oran «Or1jeHKa TpeOOBaHMI 1 aHa/IM3 KOHTEHTa».

20. Otan «CrneybuKalys CUCTEMHBIX TpeOOBaHHIN».

21. Oran «CucteMa MeTalaHHbIX».

22. Dtan «CepBUC U OLIEHKa».

23. Onpegenenue «bosblve gaHHbIE».

24. T1aTh XapaKTepUCTHK, MPUCYIINX bOMbIINM JaHHBIM.

25. ba3oBbie MPUHLIMITEI 00pabOTKH BOBIINX AaHHBIX.

26. OnpepeneHve « AHaMIUTUKA BObIIMX JaHHBIX».

27. OCHOBHBIE BO3MOXHOCTU aHAIUTUKU BOMBIINX TaHHBIX.

28. Knaccudukaiys 1 MporHo3MpoBaHUe Kak rpyIina 3aZiau aHauirsa
JaHHBIX.

29. Knacrepusalusi Kak rpymnmna 3aZjlau aHajau3a JaHHbIX.

30. Accouyanyu, aHaju3 B3auM03aBUCHMOCTel Kak rpyrina 3ajau
aHanusa JaHHbIX.

31. Busyanu3ainusi Kak Cpyrmina 3a/jau aHa/iv3a JaHHbIX.,

32. AHanuTHYeCKUM MoAX0/| K MO/Ie/TUPOBAHUIO.

33. MHdbopMal[MoHHBIH MOAX0/ K MO/Ie TMPOBAHUIO.

34. Texnonorus KDD.

35. Hacrpoiiku foctyna K google Tabnuiam.

36. CBojiHbIE TaOMIIBI M AT PAMMBI.

37. IlpuMeHeHHe CTaTUCTHUUECKUX (OpPMYJI /ISl aHa/IM3a JaHHBIX.

38. TekcToBble cyioxkHbIe (hopmysibl Lookup, Vlookup.

39. ®opmyJiel yoiiosus IF.

40. Ccbuiku u MaccuBsl (BIIP, I'TIP).

41. Makpochl.

42. TlapameTpruecKasi U HerapaMeTpuiecKasi CTaTUCTHUKA.




43. [lncnepCUOHHBIM aHa/n3 B Attestat.

44. dakKTOpHBIN aHanu3 B Attestat.

45. PerpeccroOHHBIN aHanu3 B Attestat.

46. Koppe/siioHHBIM aHam3 B Attestat.

47. OripesienieHre «HEUPOHHAS CETh».

48. TIpuHIMMUAaIbHOE OT/IMUMe HEMPOHHBIX CeTel 0T 0OBIUHBIX
MPOTrPaMMHBIX CHCTEM.

49. HeiipoceTeBast Mo/ie/ib 00pabOTKY [JaHHBIX.

50. DniemeHTBHI, U3 KOTOPBIX COCTOUT UCKYCCTBEHHBIN HEHPOH.

51. YcnoBus ycremHoro ¢GyHKIMOHUPOBaHUSI HEUPOHHOM CeTH.

52. OCHOBHbIE HeJJOCTaTKA HEMPOHHBIX CETe.

53. 3ajjaua K/acTepr3alyy, eé OT/IMuKe OT KiacCubuKalyu.

54. OnipefieneHre «Kiactep».

55. OcHOBHBI€ 3Tanbl K/1aCTePHOr0 aHaIv3a.

56. Iporjecc oOyueHust 6e3 yunTesis (CaMOOpPraHU3aLvs).

57. Otnuuue riporjecca o0y4eHusi C yuuTesieM, oT o0yueHus 6e3
yUnTesIs.

58. Crpykrypa cetu KoxoHeHa.

59. TIpuHLIUIT KOHKYPEHTHOTO 00y4eHusi, er0 OCHOBHbIE IIary.

60. CtpykTypa KapThl KoXxOHeHa ¥ MPUHIIUIT BLIOOPA UKC/Ia TUeeK B Hel.

61. OueHka pe3y/bTaTa KiacTepr3aliy Mo packpacke KapTel KoxoHeHa.

62. Pa3BeiouHbIl aHAJI3.

63. BpemeHHOI ps/.

64. MHo>xeCcTBeHHas! IMHEHAs perpeccus.

65. TIporHo3upoBaHMe C UCITOIb30BaHNEM MHOXXECTBEHHOM JIMHeHHON
perpeccuu B iiatopme Loginom CE 6.5.4.

66. AJaniTUBHBIE MOZIE/IU IPOTrHO3UPOBaHUS.

67. KoMnoHeHTbI BpEMEHHOT0 psifia.

68. Ilpouecc mporHo3MpoBaHysi BPEMEHHOTO pPsiZia C TTIOMOLL[BIO
KOMIIOHEHTHOT'O aHa/u3a.

69. MeTto/b1 aHa/mM3a BpeMeHHbIX PsALIOB.

70. Ce30HHbIe KOeOaHUs.

71. TpeHz, BpeMeHHOr0 psifa.

72. Ce30HHas KOMITIOHEHTa BDEMEHHOT0 psjia.

73. Huknuyeckass KOMIIOHEHTa BpEMEHHOT0 psijia.

74. CiyuyaniHasi KOMIIOHEHTa BpeMeHHOI0 psijia.

75. Lenu HaxoXXAeHUs1 aCCOLMaTUBHBIX MPaBUII.

76. ObnacTs NMpUMeHeHUs [iepeBheB pelleHHH.

77. lllTaTHBIN arOPUTM MOCTPOEHUS [IepPeBbeB pellieHui aHa/TUTUUeCKOM
nnargopme Loginom CE 6.5.4.

78. IIpuMeHeHVe lepeBbeB peLleHU [J11 ONMCaHUs [JaHHbIX.

79. IIpuMeHeHYe lepeBbeB pellieHui il KlaCCU(PUKaIIN.

80. ITpumepsl 001aYHBIX CUCTEM.

OOyuaroLHiACs OITyCKaeTCsl K IPOMEXKYyTOUHOM aTTeCTalyy 110 AUCLIUIIFHE TTPY yCI0BUH
BBINIOJIHEHUSI BCeX  IPAKTUYeCKUX paboT, KOHTPO/NbHOW paboThl, BBLIMOJHEHHS Ha
TI0JIOKUTe/IbHbIe OL[eHKU TeCTOB [0 JIeKLIMOHHOMY MaTepuasly U TeMaM, BbIHeCeHHBIM Ha
caMocTosiTe/IbHOe 00yueHue.

TectoBoe 3a/jaHue B cucteMe 3/1eKTpoHHOTO 00yuyeHusi Moodle Bktouaet 30 BOpocoB, B
c/lyyaliHOM TIOpsifike BbIOpaHHbIX U3 0OaHKa BompocoB. OOyuarolemycsi IpefoCTaB/sieTcs: 2
TIOMBITKY, 110 45 MUHYT KaXKJas.

KpuTtepum oneHKu:



- «3aUTEeHO» BBICTAB/ISIETCS O0YYaroleMycsi, eC/ld WUTOrOBOe TEeCTHPOBAaHWE B CHCTEME
sneKTpoHHOro 06yueHre Moodle BbiTiosiHeHO ¢ pe3y/bTaToM 50% U BBILIIE,;
- «HE 3aUYTeHO» BBICTaBJIsIeTCs1 00yuaroIeMycsi, eC/ii UTOTOBOe TeCTUPOBaHHWe B CHCTeMe
371eKTpOHHOr0 00yueHre Moodle BbimosiHeHO ¢ pe3yabTaToM 49% U HUKe.

BapuaHThI 3aJjaHuil /Il KOHTPO/IbHOM padoThl

Bapuant Ne 1

1. Posb aHanu3a JaHHBIX B COBPEMEHHOM MUpe.

2. Ba3zoBble puHLMITEI 00pabOTKK BoMbIINX JaHHBIX.

3. Texnonorus KDD.

4. Unrepdeiic google Tabmu.

5. TIporHosvpoBaHMe C UCII0/Ib30BaHHEM MHOXXECTBEHHOW J/IMHeHHOW perpeccud B
nnardopme Loginom CE 6.5.4.

6. IlpakThueckoe 3afaHue: HaWJUTe B CeTU VIHTepHeT [Ba calTa, Ha KOTOPBIX
WCTIO/B3YIOTCSI CUCTEMBI TIPOTHO3UPOBaHusl. OnummTe, 100aBbTe CChIIKM Ha CAWTHI.

Bapuant Ne2

1. HayuHsble uccriefioBanus B cepe aHa/mu3a JaHHbIX.

2. PacnpepeneHHble (halisiOBble CUCTEMBI.

3. Knaccudukaiys v mporHo3upoBaHue Kak IpyMina 3a/ja4 aHaau3a JaHHbIX.

4. PerpecCHOHHBIN aHa/U3 JAHHBIX CPeACTBaMU google Tabsuil.

5. IrtaTHbI aJropuTM IIOCTPOEHHSI [lepeBbeB peLleHW aHAJMTHUUeCKOM maTdopme
Loginom CE 6.5.4.

6. IlpakThueckoe 3ajjaHue: HalauTe B ceTu VIHTepHeT [Ba caiiTa, Ha KOTOPBIX
WCII0/TB3YIOTCSI peKOMeH/jaTe/lbHbIe CUCTeMbl. OnuimTe, 100aBbTe CCHIJTKK Ha CAalThI.

Bapuant Ne3

1. TIpumepsl NpuMeHeHNsI MeTO/IOB aHa/lv3a JaHHbIX.

2. Knacrepusanys Kak rpyra 3a/ia4 aHa/iu3a JaHHbIX.

3. CeopHble Tab/HLBI U A¥arpaMMbl CpeICTBAMHU google TabwiI.

4. TIpyHLMIHaNBEHOE OT/IMYMe HeHPOHHBIX CeTel 0T 0OBIUHBIX IPOrPAMMHBIX CHCTEM.

5. Loginom. IIpumeHeHMe fepeBbeB pellieHui AJis KlaCCU(PUKALUH.

6. TlpakTuueckoe 3ajaHue: Monb3ysick cuctemamu SCOPUS, Web of Science, E-library
(PVHLI), BbIsSIBUTE HECKOJBKUX BeAYIIUX YUeHbIX B cpepe aHa/iM3a JJaHHbIX.

BapuaHnt Ne4

1. ATrOpUTM TOCTPOEHUSI CUCTEMbI aHA/IU3a JIaHHbIX.

2. JKvi3HeHHbI! LUK/ JaHHBIX.

3. AHanuTH4ecKui ToXo/ K MO/Ie/TMPOBaHMIO.

4. Google Tabmurpl: ccbuiku U MaccuBsl (BITP, I'TIP).

5. Loginom. TpeHs BpeMeHHOI0 psifia.

6. IlpakThueckoe 3aZiaHue: MOMb3YySChb OLHOW U3 TepeuncyieHHbIX cuctem SCOPUS,
Web of Science, E-library (PWHLI), npoaHanusvpyiTe AWHAMUKY KOJMYeCTBA
ny0O/TMKaLIWi 3a TISTh JIeT 10 HarpassieHnto Deep Learning.

BapuasnTt Neb

1. Omnpepgenenuve «ganubie». 'OCTHI ¢ onipeziesieHUsIMU JaHHBIX.

2. 3ajaua K/acTepusallyy, eé OT/IMYKe OT KaacCUpHUKaLUH.

3. WudopmalvoHHbIM MOAX0 K MO/IeTMPOBaHUIo.

4. KoppenslyoHHbINA aHa/K3 IaHHBIX CPe/ICTBAaMU google Tabsuil.

5. ®dakTopHbIi aHanu3 B Attestat.

6. TlpakThueckoe 3aZiaHue: TMOMb3YySCh OJHOW U3 TepeuncyieHHbIX cuctem SCOPUS,

Web of Science, E-library (PWHLI), mpoaHanusupyiiTe AWHaMHUKY KOJIMUeCTBa
ny6IMKaluii 3a MATh JIeT 10 HarpaB/eHuto Big Data.
BapuaHt Ne6
1. Hannble. Onpenenenus u3z ©3-149.



[Tpumep akTyanbHOTO HarpaB/ieHus B 00/1aCTH aHa/IM3a JaHHbBIX.
Knaccudukanus 3agau Data Mining.
[TpuMeHeHMe MaKpOCOB B google TabuIiax.
Accornmaruy, aHaM3 B3aMM03aBUCHMOCTel Kak IPYTITa 3a/ilay aHa/in3a IaHHbIX.
[TpakThueckoe 3ajiaHue: TOMb3YsICb OAHOW U3 mepeurcneHHbIX cucteM SCOPUS,
Web of Science, E-library (PWHII), HalizuTe mnsaTh MyOnMKaiui C HauOOJbIIEH
LUTUPYEMOCTBIO 3a MOoC/IeJHUEe [1eCsiTh JIeT 1o Hampas/ieHuto Big Data.

Bapuant Ne7
’Kvi3HeHHbII LMK/ JaHHbIX. OCHOBHBIE 3Tallbl.
Busyanu3aiys Kak rpymnna 3a/au aHaau3a JaHHbIX.
@DyHKLIMS KOHKYDEHTHOTO CXO/ICTBA.
®opmyssl ycosus IF B google Tabnmiiax.
HvcriepcuoHHbil aHanu3 B Attestat.
[TpakTrueckoe 3aZiaHue: TOb3YSICb OAHOW M3 mepeurcieHHbIX cucteM SCOPUS,
Web of Science, E-library (PMHII), HaliguTe mATh MyO/JMKaLMid C HauOO/bIIeH
LIUTUPYEMOCTBIO 3a TIOC/eJHUe [JecsSTb JieT 1o HarpasieHuto Social Network
Analysis.
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Bapuant Ne8
Metagannablie. 'OCTHhI 419 MeTalaHHBIX.
YcnoBus ycremHoro (GyHKLMOHUPOBAaHUS HEMPOHHOU CEeTH.
OTarbl pellleHrs 3a/iauy aHain3a [JaHHbIX U X B3aUMOCBSI3HU.
[TpuMeHeHMe CTaTUCTUUECKUX (OPMYJT [JIs aHA/TU3a JaHHBIX B google Tabmijax.
Loginom. OuieHka pe3yJ/ibTara KiacTepr3aluu 1o packpacke KapTel KoxoHeHa.
[TpakTHueckoe 3a/iaHue: MOJb3YsCh OAHOW U3 mepeurciaeHHbIX cucteM SCOPUS,
Web of Science, E-library (PMHLI), HaiizuTe mATh MyO/JUKalUid C HaUOOJILIIIEH
LIUTUPYEMOCTBIO 3a [oC/IeJHUe 1eCATh JIeT 1o HarnpasyieHHto Deep Learning.
Bapuant Ne9
JKU3HeHHbIM UK/ MeTaZaHHbIX. OCHOBHbBIE 3Tarlbl.
Ornpefenenve « AHaAMUTUKA BOMBIINX JaHHBIX».
KauecTBeHHBIN U KOJTMYECTBEHHBIM 3Tarbl aHa/In3a JaHHbIX.
Hacrpoiiku foctyma K google Tabmiam.
KoppensuuonHsiii aHamu3 B Attestat.
[TpakTHUecKoe 3ajlaHHe: TI0JIb3YsICh HAayUHOM-37IeKTPOHHOU Oub/morekoi E-library
(PUHLI), HaiiiuTe NSTh aKTya/IbHBIX MyO/IMKALIMH 110 aHAU3Y JJaHHBIX.
BapuanT Nel0
Bosbime paHHbie. TISTh XapaKTEPUCTHK, TIPUCYIIMX OOJIBIIMM JaHHBIM.
OCHOBHBIe He/IOCTaTKWA HeHPOHHBIX CeTell.
TekcToBble ciiokHbIe hopmyssl Lookup, Vlookup B google Tabnmiiax.
OcHOBHBIe 33/]auy aHa/M3a JaHHBIX.
Loginom. llenn HaxoXaeHUs: aCCOLMAaTUBHBIX PaBUJL.
[TpakTHueckoe 3ajjaHHe: TO/b3YysACh HayuHOW-3/IEKTPOHHOH Oubanotekoi E-library
(PMHL]), Habizure myOsukaimu 1o Teme «Big Data: mepcrieKTHBBI Pa3BUTUS B
Poccun».
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KonTtponbHass paboTa BbimosHseTcss obyuarommmMucsi 3aouHoid ¢opmbl. CraeTcs Ha
TIPOBEPKY Mperno/iaBaTesIio B [Iepruo/, CECCUHU.

[lpu oljeHKe KOHTPOJBLHON pabOThI OIpefeNsOTCs BbIAEP)KaHHOCTh TpeOOBaHUM K
ohopM/IeHHIO0 KOHTPOJIbHOM paboThI, COOTBETCTBUE COZEeP’KaHUsI 3aZldHHOMY BapUaHTYy, MOJTHOTA
Y T[0C/Ie[|0BATe/IbHOCTh U3/I0XKEHUS], Ha/lWuyhe [OCTaTOYHbIX TIOSICHEHWM, BbITIOJIHEHUE
TIPAaKTHUEeCKOT0 3aZlaHusl, YMC/I0 M XapaKTep OMIMOOK (CyIjeCTBEeHHbIe WM HeCyIleCTBeHHbIE), a
Tak)Ke OTBeThbl Ha yTOYHSIFOIIME BOIIPOCHI Mperno/aBaTesis [0 COZep>KaHUI0 KOHTPOJIbHOM.



KpuTepum onjeHKu:

- OL[eHKA «3auTeHO» BBICTAB/SETCA O0yuaroleMycs, €eCld KOHTpO/bHas paboTta
BBITIOJTHEHA 110 CBOEMY BapHaHTY, AOMYIEeHO 0 KaXJ0MY 3a[JaHHIO0 TI0 OJHOW HeCyIieCTBeHHOU
ommbKe W B OAHOM 3aZIaHUM [OMYyIleHa O/iHA CYI[eCTBEHHas OIIMOKa, TPUBEJEHbI CXEMB,
TabMLBI ¥ PUCYHKH, TPeOyIOIIMe 3T TOsSICHeHus 110 paboTe.

- OL[eHKA «HEe 3auTeHO» BBICTAB/SIETCS OOydaroleMycsi, eCM KOHTpOJbHasi paboTa
BBITIOJTHEHA He 110 CBOeMY BapHaHTy, AOMYILEHO T10 M0JIOBHUHE 3a[jaH1H 110 OJHOM CyI|eCTBeHHOM
olITHOKe, He TIPUBe/IeHbI CXeMbl, Tab/UIIbI ¥ PUCYHKH, TPeOYIOII[He 3TH TOSICHEeHHs 10 paboTe.
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