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

1) ®I'OC BO mno HampaBieHut0 MoArotoBky 35.04.04 ArpoHoMus, yTBepXKJeHHbIi MUHUCTEPCTBOM
obpa3zoBaHus ¥ HayKu PD 26 urosist 2017 ., mpuka3 Ne 708.

2) YueOHBI TJIaH OCHOBHOW 00Opa30BaTeNbHON MPOrpaMMbl AaNTUBHO-TAHALIA(THBIE CUCTEMBI
3emsiefieniiist ofobpeH YuensiM coBetom @I'BOY BO I'AY CeBepHoro 3aypanbs oT 27 deBpans 2025 r.
[Tpotokomn Ne 9.

Pabouast mporpaMma yueGHOH JUCLIMIUIMHBI (MOAY/s1) 0Zj00peHa Ha 3acelaHuU Kadeapbl MaTeMaTUKU U
uHpopmaTUku oT 27 (espass 2025 r. ITpoTokon Ne 7.

Y

WN.o. 3aBepayroiiero kadeapoii H.H. ManbuykoBa

Pabouast mporpamma yueOHOH JUCIUTIIMHBI (MO/YJ/Is) 0/00peHa MEeTOANYEeCKON KOMUCCHEeH HHCTUTYTa
ot 27 derpass 2025 r. ITpoTokos Ne 6.

[1pencenarens MeTOoAMUYECKOW KOMUCCAWA UHCTUTYTA % C.M. Karoruna
Pa3pa6oTuuk:

Epémuna /1.B., K.C.-X.H., IO1IeHT Kadepbl MaTeMaTUKH U UH(OOPMaTHUKU

J.

! fow] -

JvpeKkTop HHCTUTYTA: M.A. KoHOon/MH




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/I,Z[Z VKA - 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.

JucipnarHa u3ydaeTcs Ha 2 Kypce B 3 ceMecTpe TI0 OYHOU M 3a0UHOM popMam 00yueHusl.




3. O0beM JUCHUIVIMHBI U BUABI Yue0Ho# padoThl

OO0111ast TPY0EMKOCTD AUCIMIUTUHBI cocTaB/sieT 108 uacoB (3 3aUeTHBIX eJIMHUIIbI).

. dopma oOyueHUs
Bup yue6GHOI paboThI
OuHasi 3a04Has
AypuTOopHBIe 3aHATHSA (BCEro) 48 8
B mom uucne: - -
JIeKI[MOHHOr 0 TUNa 24 4
CeMHMHApPCKOTO TUTIA 24 4
CamocTosTe/IbHasi pabora (Bcero) 60 100
B mowm uucne: -
[TpopaboTka MaTepuara JeKI[1H, 30
MO/ITOTOBKA K 3aHSTUSIM 75
CamocCTosiTe/TbHOEe U3yUeHHUe TeM 6
KypcoBoti mpoekT (paboTa) - -
PacuetHo-rpaduueckrie paboThl - -
KontposbHas pabora - 25
Pedepar - -
NupuBryanbHble 3a1aHus 24 -
Bus npome)XyTOYHOM aTTecTalyu: 3aueT 3aueT
OO01asi TPyA0EMKOCTh:
yacoB 108 108
3aUeTHBIX e/IMHUI] 3 3

4. CopepxaHue JUCLUII/IMHBI
4.1. Cogep:kaHue pa3fe/i0B AUCHUILTAHBI

Ne HavmeHoBanue CogeprkaHue paszeina
/0 | pasgena JUCLUIIMHBI
OcHoOBBI aHa/MU3a Pone aHanmsa fgaHHBIX B coBpeMeHHOM Mmupe. Hayunele
1. | JaHHBIX uccienoBanus. [IporpammHoe obecrieueHye. ITocTpoeHre CUCTEMBI
aHanu3a JaHHbIX.
Busbl gaHHBIX, [aHHble, TOAXOAbI W ONpe/ie/ieHus], >KU3HEeHHbIM LUK JaHHBIX.
5 K/1accuduKauys [ToHsiTHe MeTaJaHHBIX, KU3HEHHbIV LUK/ MeTaZiaHHbIX. bosbiime
MeTO/IOB aHa/i13a JlaHHble, CHCTeMbl yripaBjaeHusi bosibliviMu AaHHBIMU. OCHOBHBIE
JIaHHBIX 3a/lauM Y Kjaccu(UKalysi MeTOJ0B aHaIn3a IaHHbIX.
Google Tabnuipl [MepBuuHast 06paboTKa JaHHbIX. CBOZHbIE TaOMULIBI U AUarpaMMBbl.
3 | AMdaHamsa dopmyJibl A/ aHa/iv3a AAHHBIX (TOTOBble (POPMYJ/IbI CTAaTUCTUKU;
JlaHHBIX TeKCTOBble CJ/IOKHbIe (opMynbl Lookup, Vlookup; dopmyibl
ycnoBus IF, ccouiku u maccuBsl (BITP, I'TIP). Makpocsi.
Auxanus JAHHBIX B HapameTqueCKaﬂ u HelapaMeTpruiyeckKas CTATUCTHKA.
4. nporpamme AtteStat [vicniepCrHOHHBIN, perpecCUOHHbIN, KOPPeSIIMOHHBIN, ()aKTOPHBIM,
Excel KJ/IaCTepHBIM U MHPOPMALIMOHHBIN aHa/IN3.
Wnrennekryanbhelii | UHTEpdeiic 1 KoMMoOHeHThl 00paboTKM fAaHHbIX B Low-code
aHau3 [JaHHbIX B nnargopme Loginom. Drtanbl HHTeNIEKTyaJbHOTO — aHaau3a
aHa/IMTUYeCKOun JlaHHBIX. Tpancdopmarius JlaHHBIX, BU3yaMn3aLus u
5. | nnardopme aHa/IMTUYeCKasi 0TYETHOCThb. [IporHo3upoBaHue BpeMeHHBIX PS/IOB.
Loginom Ucnons3oBaHWe TEeXHOJOTMM HEMPOHHBIX CeTed /s 3afad
Community Edition | nporHo3upoBaHusi. MeToAbl K/IaCTePHOTO aHalW3a W TIOMCKa
accouyaTtuBHbIX npaBui B Loginom pexxume Data Mining.




4.2. Pa3ae/ibl AUCHUIUTMHBI X BUABI 3aHATHA

ouHasi hopMa oOyueHust

Ne HaumeHoBanue paszesna JlekionHoro | CemuHapcKor CP Bcero,
n/m JVCLIATI/TUHBI THIA 0 4yacoB
THIA
1 2 3 4 5 6
1. | OCHOBBI aHa/IU3a [JaHHBIX. 6 2 8 16
2. | Buapl maHHBIX, KaacCU(pUKALUS 6 2 6 14
MeTO/IOB aHa/13a JaHHbIX.
3. | Google Tabmuipl A aHamM3a 2 6 6 14
JIaHHBIX.
4. | AHanmu3 [aHHBIX B IIporpamme 2 6 6 14
AtteStat Excel.
5. | VIHTennekTyanbHbIN aHa/IN3 8 8 34 50
JIaHHBIX B aHA/IUTUYECKOU
nnargopme Loginom Community
Edition
Wroro: 24 24 60 108
3a0uHasi hopma 00yueHHs
Ne HaumeHnoBaHue pa3jesna JlektmonHoro | CeMHUHapCKOT CP Bcero,
n/m JVCLIATLTUHBI THUIA 0 4yacoB
THIA
1 2 3 4 5 6
1. | OcHOBBI aHa/IU3a [JaHHBIX. 2 - 20 22
2. | Buabl pmaHHBIX, KaacCU(pUKALUS 2 - 20 22
MeTO/I0B aHa/I13a [JaHHbIX.
3. | Google Tabmumpl A7 aHaaM3a - 2 16 18
JIaHHBIX.
4. | AHamM3 [JaHHBIX B TIpOrpamme - 2 20 22
AtteStat excel.
5. | VHTennekTyanbHbli aHaIU3 2 2 20 24
JIaHHBIX B aHA/IMTUYECKOMH
nnardopme Loginom Community
Edition
Utoro: 6 6 96 108
4.3. 3aHATHA CEMUHAPCKOr'0 THIIA
Ne Tpyso0eMKOCTb
n/n Ne pasjiena Tema py'/:[(qac)
JVICLIATI/TUHBI
OuHas
1 2 3 4
1. 1 MS Excel. BeicTposelicTBre cCTeM aHaIu3a 2
JIaHHBIX.
2. 2 MS Excel. BuHapHast 1 MHO)KeCTBeHHast 2
K/IaCCU(PUKaLMs JaHHBIX.
3. 3 Google Tabnurpl. @opMyJibl 71 aHAIM3a 2
JIAaHHBIX.
4. 3 Google Tabmuiipl. CBOIHBIE TAOMULIBI U 2
Jliarpammal.
5. 3 Google Tabmuipl. ABTOMaTHU3aLIMsE PaOOTHL 2




Makpochbl.

6. 4 AtteStat. ITapameTprueckas u 2
HerapaMeTpuueckKasi CTaTUCTHKaA.

7. 4 AtteStat. /lucriepCMOHHBIN U (PaKTOPHBIN 2
aHa/Iu3.

8. 4 AtteStat. PerpecCMOHHBIN U KOPpesI[HOHHBIN 2
aHasu3.

9. 5 Loginom Community. ba3oBble HaBbIKU 2
paboTel. OurcTKa ¥ 1TpejoOpaboTKa IaHHbIX.

10. 5 Loginom Community. Tpancdopmauys u 2
BH3yaM3aLusl.

11. 5 Loginom Community. [IporHo3upoBaHue Ha 2
OCHOBE JIOTUCTUYECKOW perpeccuu.

12. 5 Loginom Community. BeisgBieHue 2
aCCOLIMAaTUBHBIX MPaBUJL.

Nroro: 24

4.4. TIpumepHasa TeMaTHKa KyPCOBBIX MPOeKTOB (pabor) - He npedycmompero OIIOIT

5. OpraHu3anusa CaMmoCTOSATe/TbHON Pad0ThI 00yUaloIMXCs MO AUCIUTIHHE

5.1. Tunbl caMoCTOATE/THHOM PadOTHI M eé KOHTPOJ/Ib

Tun caMoCTOATe/TbHON PabOThI dopma o0yueHuUs Tekyluli KOHTPOJIb
OuHas 3a0YHasi

[TpopaboTka MaTepuaa JeKI[|H, 30

MOJCOTOBKA K 3aHATUAM 75 TectupoBanue

CamocCTosiTe/TbHOEe U3yUeHUe TeM 6

KontposnbHast paboTta - 25 3aiuTa KOHTPOJIbHOU
paboThI

NupuBuayanbHOe 3alaHue 24 - 3aiura UHIMBUAYaJIbHOT O
3a/laHus

BCero 4yacoB: 60 100

5.2. YueOHO-MeTOAHUECKHE MaTepHasIbl /ISl CAMOCTOSITe/TbHOM padoThI:

1. BBeseHve B aHanu3 [JaHHBIX [DJIEKTPOHHBIM pecypc]: MeToauueckue ykasaHusl K
BBITTOJITHEHUIO CAMOCTOSITe/TbHOM PabOThI /1711 HAalpaB/IeHWM MOATOTOBKH, peann3yemMbix B [AY
CeepHoro 3aypasbsi / ABTop-coct. [1.B. EpémuHa. - Tromens: ['AY CeBepHoro 3aypanbs, 2023.
-12c.

2. BBegenwe B aHa/nM3 JaHHbIX [ONeKTpPOHHBIM pecypc]: Meroanueckye ykasaHUsS K
BBITTOJITHEHUIO KOHTPOJILHOW paboThl /11 HamnpaB/eHWH IOATOTOBKH, peanu3yeMbix B ['AY
CeBepHoro 3aypanbsi / ABtop-cocT. I.B. Epémuna. - Tromenb: ['AY CeBepHoro 3aypasbs,
2023.-12c.

3. [IllxapeBa, I'. B. AHanu3 AaHHBIX: yueOHO-MeToAuueckoe nocobue / I'. B. IlIHapeRa, XK.
I'. TToHomapeBa. - CuM¢eponosb: YHUBEpCUTET 5KOHOMMKM W yripasienus, 2019. - 129 c. -
Tekct: 3nekTpoHHbIA // [udporoii obpazoBarensHbii pecypc IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/89482.html - Pexxum focTyna: /7151 aBTOpU3HMp. NI0/Ib30BaTeNeu.

4. @emuH, ®. O. AHamu3 gaHHbiX. Yacth 1. TToAroToBKa [JaHHBIX K aHanu3y: yueOHoe
nocobue / @. O. ®equn, . ®. PenunH. - MockBa: MOCKOBCKUI TOPOZCKOMW TeAaroruuecKuit
ynuBepcuteT, 2012. - 204 c. - ISBN 2227-8397. - TekcT: 3/1€KTPOHHbIA // DJIeKTPOHHO-




6ubmoTeunas cucrema IPR BOOKS: [caiiT]. - URL: https://www.iprbookshop.ru/26444.html -
PekM flocTyTa: /71 aBTOPU3HUP. 110JIb30BaTesIe.

5.3. Tembl, BBIHOCMMBIE Ha CAMOCTOAATE/IbHOE U3yYeHHe:

Pazgen 1. OcHOBBI aHaM3a JaHHBIX.
1. TexHosioruu aHanvsa JaHHBIX.
1.1. AHanuTUUeCKUii 1 THPOPMALMOHHBIN MOAXO0/bI K MO/|eTMPOBAHUIO.
1.2. Knaccel 3aza4, peraemsle Metogamu Data Mining.
Pa3gen 5. VHTennekTyanbHbId aHaiu3 JaHHbIX B aHaIUTU4YecKoW nmnardopme Loginom
Community Edition.
1. Tlownck accoLMaTUBHBIX TIPaBUJL.
1.1. BBegeHvie B ap(pMHUTHBHBIN aHaIU3.
1.2. MeTo1Ka NOKWCKa aCCOLMaTUBHBIX TIPaBUJI.

6. DoHJ OLEHOYHBIX CPEACTB /A TNPOBeAeHHs TMPOMEXYTOUHOW aTTeCTaluu
00y4JaroIuXCs MO JUCHUIUTHHE

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

Koo ITepeuens nyaHUpyeMBbIX HavmMeHoBaHue
NBaukaTop fOCTHKeHUs
Komne- pe3ysibTaToB 00yueHus 1o OLIeHOYHOI'0 Cpe/iCTBa
KOMITeTeHLIUU
meHyuu JUCLIUTIINHE
3HAMb:

- TEOPETUYECKKE OCHOBBI U
MeTO/bl pelleHus 3a/a4u
aHa/M3a JIaHHbBIX; UMeTh
nipe/icTaB/ieHre 06 OCHOBHBIX
TeHAEeHLUAX DA3BUTUA TeOPUH
" MPAKTHUKU JdaHHBIX U
MeTofilax paboThl C HUMH;
ymemb:

- pelaTh TUIOBLIE 3a/lauy B
NPUMEHSIEMbIX TIPU PEIIEeHNUH | o6 1aCcTH aHa/IM3a JaHHBIX,

N2 yk.1 - OcBanBaet
TeopeThuYeCcKre OCHOBBI U
MeTO/Ibl aHa/iM3a JaHHbIX,

YK-1 TecT
- TPUKJIaJHBIX 33/]au B TIPUMEHSTh
obnactu ripodeccroHabHOM | COOTBETCTBYIOIIME METO/bI
JeaTe/IbHOCTU W 3HaHUA B )
nipoceccroHaTbHOM
JlesITeTbHOCTH;
enaoemn:

- METOJVKOM aHa/M3a
JAHHBIX JIJIS1 PeIIeHUsT
TUIOBBIX 3a7lau B 06/1acTh
nipoceccroHaTbHOM
JesiTe/TIbHOCTH.

6.2. IIIkanbl OLeHHBAHUA

IMIkana OLl€EHHUBdHHUA TeCTUPDOBAHHUA HA 3d4e€Te

% BBINO/JIHEHUA 3a/JaHUA Pe3synbrat

50-100 3a4TeHOo




meHee 50 He 3aUTeHO

6.4. TunoBble KOHTPOJ/IbHBIE 3a/JaHUS U/IH UHbIE MaTepHaJIbl:
YKasaHsbl B TIPWJIOKeHUH 1.

7. TIlepeueHb OCHOBHOHM W [IOMO/IHUTE/JHLHOW y4eOHON JIMTepaTypbl, HEOOX0AMMOM
JJIf1 0CBOEHUS JUCLMIIUHBI
a) OCHOBHas JiuTepaTypa

1. Denbix, A. H. CoBpeMeHHble MeTO/bl NPUK/IaJHON UH(OPMATUKU B 3a/jauax aHaiW3a JaHHBIX:
yuebHoe mocobue mo Kypcy «MeTozpl UHTe/IEKTyalbHOTO aHaiau3a JaHHbix» / A. H. Lenbix, A. A.
Henbrx, 3. M. KotoB. - Pocrop-Ha-/{oHy, Taranpor: W3gatenscTtBo HOHOTO (hemepasbHOTO
yHuBepcutera, 2021. - 130 c. - ISBN 978-5-9275-3783-9. - Tekct: 3nekTpoHHblid // Iludposoii
obpazoBarenbhbii pecypc IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/117165.html -
Pexxum foctyna: AJis aBTOpU3UP. TI0JIb30BaTe Iel.

2. Kortukog, I1. E. AHanu3 JaHHBIX: yuyebHO-MeToAudeckoe Tocobue / T1. E. KotukoB. - CaHKT-
IMetepbypr: CIIOI'TIMY, 2019. - 48 c. - ISBN 978-5-907184-46-6. - TeKcT: 37eKTPOHHBIN // JlaHb:
3/1eKTPOHHO-0Mb/mMoTeuHas cucreMa. - URL: https://e.lanbook.com/book/174498 - Pexxum pocTyma: st
aBTOpU3. MOIb30BaTe/eM.

0) foTIOTHUTE/TbHAS JTUTepaTypa

3. Illnapera, I'. B. AHamu3 fAaHHBIX: yueOHO-MeTomuueckoe rocobue / I'. B. IITHapeBa, K. T
[TonomapeBa. - Cumdepornonb: YHUBEPCUTET 3KOHOMWKM W ympasieHus, 2019. - 129 c. - Tekcr:
ekTpoHHBId  //  LludpoBoit  obpaszoBarensHblii  pecypc  IPR - SMART: [caiir]. - URL:
https://www.iprbookshop.ru/89482.html - Pexxum mocTymna: /151 aBTOPHU3UP. T0Ib30BaTe/eit.

4. ®emgun, ®. O. AHamu3 gaHHbIX. YacTs 1. [ToArOTOBKA AaHHBIX K aHAMMU3y: yuebHoe mocobue / .
O. ®enuH, ©. ©. GeguH. - MockBa: MOCKOBCKUIM TOPOJICKOM Nefaroruueckuii yaueepcurteT, 2012, - 204
c. - ISBN 2227-8397. - TeKCT: 3/1€KTPOHHbBINH // DIeKTpOHHO-0MOMMoTeuHast cuctema IPR BOOKS:
[catiT]. - URL: https://www.iprbookshop.ru/26444.html - Pexum goctyma: [jisi aBTOPHU3HUD.
T0/Ib30BaTesIel.

5. ®eauH, ®. O. AHanu3 gAaHHbIX. YacTe 2. HcTpyMeHThl Data Mining: yue6Hoe rocobue / @. O.
®envH, O. ©. Peaun. - MockBa: MOCKOBCKUM TOPOACKO Mefaroruueckuii yuueepcuret, 2012. - 308 c.
- ISBN 2227-8397. - TeKCT: 3MeKTPOHHBIN // IneKTpoHHO-01bmmoTeunas cuctema IPR BOOKS: [caiiT]. -
URL: https://www.iprbookshop.ru/26445.html - Pe>xum focTyna: fi/1s1 aBTOpPU3UP. TT0JIb30BaTe el.

8. IlepeueHn pecypcoB MH(OPMAaIMOHHO-Te/IeKOMMYHHUKAI{MOHHON CeTH
"WnTepHer”

http://www.intuit.ru/ - HaujoHanbHbIM OTKPBITBI yHUBEpCUTET «VIHTYyUT».
http://www.planetaexcel.ru — caiiT o Bo3moxxHocTsx Excel.
http://office.microsoft.com/ru-ru - caiit bupmbl Microsoft.

9. MeToauuecKue yKa3aHusl /I 00yJaIUUXCHA M0 OCBOCHHIO JUCIUILTHHBI

1. BBeseHve B aHanu3 [aHHBIX [DJIEKTPOHHBIM pecypcl: MeTtoauueckre ykKasaHUsl K
NpaKTUYeCKUM paboTaM /ijisi HampaB/IeHWH TIOATOTOBKU, peanu3yembix B ['AY CeBepHOro
3aypasbs / ABtop-cocT. [1.B. Epémuna. — Tromens: I'AY CeBepHoro 3aypasnbs, 2023. - 60 c.

10. Ilepeuennb HH(OPMaALIOHHBIX T€XHOI0TUI

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

Cepsucsl Google Suite for Education;
Loginom Community Edition CE 6.5.4;
Cucrema 3eKTpoHHOT0 00yueHuss Moodle.

Uk


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

11. MaTepl/laﬂbHO-TEXHl/I'IECKOE o0ecreueHue AUCIUII/IMHBI

[lng npoBesieHUs1 IPAKTUUECKUX 3aHATUM MO AUCLIUILIMHE «BBeseHre B aHanW3 [JaHHBIX»
WICIIO/Ib3YeTCsl KOMIBIOTEPHBIN KiacC (14-15 KOMMOBIOTEPOB) C YCTAHOBJIEHHBIM MPOTrPaMMHbBIM
obecrieyeHueM.

JIeKIIMOHHBIE 3aHATHS TTPOBOAATCS B yueOHbIX ayautopusix ®T'BOY BO I'AY CeBepHoro
3aypasibsi C My/IbTUMeIUHHBIM 000pyZ0BaHKeM (TIPOEKTOP W/W/IM UHTePAKTHUBHAS /10CKa).

[nsi BBIMONHEHWsST CAMOCTOSITe/NIbHOW paboThl oOyuaromjuecss MOTYT T10J/Ib30BaThCS
ynTaabHBIMUA 3asiaMu  6ub/motreku PI'BOY BO T'AY CesepHoro 3aypajibsi, B TOM UHC/Ie
OCHAIEHHBIMU KOMIIbIOTEPAMU C JIOKa/IbHOW CETBI0 U BBIXOJOM B MHTEPHeT.

12. Oco0eHHOCTH OCBOEHHUS JUCIHHMIUIMHBI /I HHBA/IU/IOB M JIUI] C OrPAaHUYEeHHbIMH
BO3MO)XHOCTSAMH 3/J0POBbS

OOyuenre o0OyuaroIuXCsi C OrpPaHUUYEHHbIMH BO3MOJKHOCTSIMH  3[]0POBbSI  TIpH
HEOOXOMMOCTH OCYIIIeCTB/ISIeTCSI Ha OCHOBe a/alTMPOBAHHOW paboueil TporpaMMel  C
WCIIO0/Ib30BaHUEM  CIeIMalbHBIX ~MeTOJ0B O0yueHWs U [JUIaKTHUeCKMX MaTepuasioB,
COCTaB/IEHHBIX C Y4eToM OcobeHHOCTeM TCUX0(U3UUeCKoro pa3BUTHS, WHIUBUAYaTbHBIX
BO3MO>KHOCTel ¥ COCTOSTHUSI 3J0POBBsI TaKMX 00ydJaromuxcs (00yuaromierocs).

B uenax ocBoeHusi yueOHOW TMporpamMmbl [AWCLUIUIMHBI HWHBAIWAAMU W JIMLAMHA C
OrpaHUYeHHBIMHA BO3MO>KHOCTSIMU 3ZI0POBbsI 00€eCIieurBaeTcst:

* [/ UHB&JMJOB M JIML C OTPaHUUYEHHbIMU BO3MO)KHOCTSIMH 3/10POBbsI IO 3PEHMIO:
pa3MelieHre B AOCTYMHBIX AJis1 00yYarOUMXCsl, SIB/ISIOIUXCS CIEMBbIMU WU CIab0BUASAIIMMH,
MecTaX W B aJanTHPOBaHHOW ¢opme CrpaBouHOW HMH(OPMAIMK O paclUCaHUM YueOHBIX
3aHSATUM; IPUCYTCTBUE aCCUCTEHTA, OKa3bIBaIOIero oOyyaroremycs HEoOXOMMYHO

TOMOLLb; BBIITYCK abTepHATUBHBIX (POPMATOB MeTOIUYeCKUX MaTepuasoB
(xpymHBIH WpKdT WK ayArodaiiiel), UCMOIb30BaHUe BepCUM caiiTa [yisi crnaboBugsamux OBC
IPR BOOKS wu crieipansHOro MoouisHOro npunoxkeruss IPR BOOKS WV-Reader (TiporpaMMeI
HEeBU3ya/bHOTO [JOCTyNa K WH(OpMalyu, TpeAHa3HaueHHOW My MOOM/IBHBIX YCTPOWCTB,
paboTtaromux Ha oreparioHHoM cucteme Android u iOS, kKoropas He TpebyeT creMa/ibHO
00y4eHHOTO accucTeHTa, T.K. oAd ¢ OB3 1o 3peHuto paboTalOT CO CBOMM yCTPOMCTBOM
TIPUBLIUHBIM CTIOCOOOM, MCTIOMB3Ys CTielihasbHbIe ITaTHbIe TIPOTPAMMBI [I7Isl He3pSTUUX JIFOJei, C
koTopbiMi [PR BOOKS WV-Reader umeet mosHy0 COBMeCTUMOCTb);

* [/ WHBAIWJOB U JIML C OrPaHUYEHHbIMM BO3MOKHOCTSIMU 370DOBbS M0 CIYXY:
Ha/l/ieXkallliMu 3ByKOBBIMU CpeJiICTBaMU BOCIIPOM3BeJileHre MH(POpMaLiy;

* [/ WHBAJMJOB U JIML C OrPaHUUYEHHBIMA BO3MOXXHOCTSIMU 3[J0POBbSl, MMEHOIIUX
HapyIIeHUs] OTOPHO-/IBUTATe/IbHOTO arrapara: BO3MOXXHOCTb OeCTIpersTCTBEHHOTO [JOCTYyTa
o0yuaroIuxcsi B yueOHbIe TIOMellleHus], TyaJeTHble KOMHAThI U ApyTrye ToMeltieHrs: Kadeapbl, a
TaK>Ke MpeObIBaHNe B YKa3aHHbIX  [MOMeEIeHUsIX.

O6pa3oBaHre 00yUarIIMXCs C OrpaHUUEHHBIMU BO3MOXKHOCTSIMU 3/JOPOBbSI MOXKET ObITh
OpraHM30BaHO KaK COBMECTHO C APYTMMH OOYYarOIIMMMUCS, TaK ¥ B OT/ebHBIX TPYIax WA B
OTJe/IbHBIX OpraHu3aLUsiX.



[Ipunoxenue 1
MUHHCTEPCTBO HaYKH U BbICIIET0 0b6pa3oBaHus PO
®I'bOY BO lN'ocynapcTBeHHbIM arpapHbiid yHUBepcuTeT CeBepHOro 3aypasbsi
VH)KeHepHO-TeXHOIOTUYeCKUM UHCTUTYT
Kadegpa MmaTeMaTuky 1 MTHPOPMaTUKU

®OH/I OLHEHOYHLBIX CPEJCTB

1o yueOHOM JucIUruiiHe «BBeieHre B aHa/IN3 JaHHBIX»

[/1s1 HarpaBJieHus 1oArotoBku 35.04.04 ArpoHomus

MarucTepckue nporpaMmbl: AOanmugHo-1aHowWagmHble cucmembl 3emaeoenus

YPpoBeHb BhICIIIETO 0Opa30BaHUsI — MarucTparypa

dopma 00yueHUs:: OYHas, 3a04YHast

Pa3paboTuuk:

Epémuna [1.B., K.C.-X.H., IOLIeHT KadeApbl MaTeMaTUKXA U UH(POPMaTUKU

YTBepkJeHo Ha 3ace/ilaHny Kade pbl

nipoTokos Ne 7 ot 27 ¢espans 2025 .

5%

W.o. 3aBenytoiriero kadeapoii H.H. ManbuykoBa

Tromens, 2025



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

Bompocsl K 3auéTy

Kommnerenius Bonpocsl

YK-1 OrnpefesieHre «aHalIA3 JAHHBIX».

Criocoben OCHOBHBI€e 33/]auy aHa/IM3a JAaHHBIX.

OCYLLECTBJISITh [Ipumepsl TpUMeHEeHUsI MeTO/I0OB aHa/iu3a JaHHbIX.

KPUTUUYECKUW aHa/In3 ANropyTM NOCTPOEHUS] CUCTEMBI aHa/Iu3a JJaHHbIX.

TpO06JIEMHBIX [TpuMmep akTyanbHOrO HarpaB/ieHUs B 00/71aCTH aHa/In3a IaHHbIX.

CUTYyaL1il Ha OCHOBE TexHonoruy aHanvsa JaHHbIX.

CHUCTEMHOT0 MOJX0/a, AHanuTHyeckuil U MH(GOPMALMOHHBIN MOAXO0/bI K MOZE/TMPOBaHUIO.

BbIpabaThIBaTh JTarbl UHTe/IJIEKTyalbHOr0 aHa/M3a JaHHbIX.

CTpaTeruto JencTBUn Knaccei 3aiau, peiiaemble MmetTogamu Data Mining.

. Onpepenenne «ganHeie». 'OCTHI C onpefeneHUsIMUA JaHHBIX.

. Onpepenenus u3z ®3-149.

. ’Ku3HeHHbIN LUK/ JaHHBIX.

. Oran «CHUHTe3 JaHHBIX».

. Otan «/ICro/b30BaHue JaHHbBIX».

. Otan «I1ybauKaiys JaHHBIX».

. JTtan «ApxvBaLys JaHHBIX».

. Metagannsie. 'OCTrI f151 MeTafZaHHBIX.

. ’KusHeHHbIV LJUK/I MeTaZlaHHbIX.

. Otan «O1ieHKa TpeOOBaHUI U aHA/TN3 KOHTEHTa».

. Oran «CnenuduKkarys CHCTeMHBIX TpebOBaHHIN».

. Jran «CHucreMa MeTajJaHHbIX».

. Otan «CepBUC U OL|eHKa».

. Onpepienienre «bosblilive JaHHBIEY.

. I1aTh XapakTepuCTHK, NpUCYLMX BOMbLIMM JaHHBIM.

. basoBble npuHLUIBEI 00pab0TKM BOMbIINMX JaHHBIX.

. Onpepenenve «AHanUTHUKa BONbIIMX JaHHBIX».

. OCHOBHBIE BO3MOXXHOCTH aHaTMTUKA BOMbIINX JaHHBIX.

. Knaccugukanys 1 nporHosupoBaHye Kak rpyIina 3ajau aHaamsa
JlaHHBIX.

29. Knacrepusanus Kak rpynmna 3aZ,aq aHajam3a JaHHbIX.

30. Accouuaryu, aHaau3 B3auM03aBUCMMOCTeH Kak Tpyrina 3ajau

aHanu3a JaHHbIX.

31. Busyanu3anus Kak rpyrina 3a/au aHajiv3a JaHHbIX.

32. AHanUTUYeCKUN MOAXO0/, K MO/Ie TUPOBAaHMUIO.

33. VHdopMalMoHHBIN MOAX0/ K MO/IeJTMPOBAHMIO.

34. Texnonorus KDD.

35. Hactpoiiku goctyrma K google Tabnuijam.

36. CBo/iHBIE TaO/UIIBI M IIarPaMMBI.

37. IlpuMeHeHye CTaTUCTUUECKUX (POPMYJI /1Sl aHa/IM3a JaHHBIX.

38. TekcToBbie croxkHbie hopmysbl Lookup, Vlookup.

39. ®opmyiiel ycnosus IF.

40. Ccpuiku 1 Maccussl (BITP, I'TIP).

41. Makpocsl.

42. IlapameTprueckas U HeltapaMeTpuyiecKasl CTaTUCTHUKA.

43. [IncnepcHOHHBIM aHa/n3 B Attestat.
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44. ®dakTopHBIN aHanu3 B Attestat.

45. PerpeccroHHbIN aHamu3 B Attestat.

46. KoppessiioHHBIM aHa M3 B Attestat.

47. OripesienieHre «HeMPOHHAS CETh».

48. [IpuHLMNUAaIbHOE OT/IMUMe HEMPOHHBIX CeTel 0T 0OBIYHBIX
MPOrPaMMHBIX CUCTEM.

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

50. DneMeHTBI, U3 KOTOPBIX COCTOUT UCKYCCTBEHHbI HEHPOH.

51. YcnoBus ycnenHoro GyHKLMOHUPOBaHWsI HEMPOHHOM CeTH.

52. OCHOBHbIE He[JOCTaTKU HEMPOHHBIX CETeM.

53. 3ajaya K/1acTepu3alvy, eé OT/InYKe OT K/IacCU(PHUKALIUU.

54. OripefienieHre «KJiacTep».

55. OCHOBHBIe 3Tarbl KJIaCTEPHOrO aHaau3a.

56. Ilpouecc obyuenus 6e3 yuuresst (CaMOOpraHU3aLus).

57. Otnuume mpoiiecca o0yueHus C yuuresieM, oT 00ydeHus 0e3
YUHTeIS.

58. Ctpykrypa cetu KoxoHeHa.

59. TIpuHLIUIT KOHKYpeHTHOTro 00yueHusi, ero OCHOBHBIE IIIary.

60. CtpykTypa KapTbl KoxoHeHa 1 MpUHLIMT BbIOOpA UKC/Ia siueek B Hell.

61. OueHka pe3ynbTara Kj1acTepy3alyy Mo packpacke KapTel KoxoHeHa.

62. Pa3BefouHbIl aHaIKU3.

63. BpemeHHOI psf.

64. MHo>KeCcTBeHHas JIMHelHasl perpeccusi.

65. [IporHo3upoBaHue C UCMO/Ib30BaHMEM MHOXXeCTBEHHOU JTMHEMHOMN
perpeccuu B iatgopme Loginom CE 6.5.4.

66. AmanTuBHBIe MOZE/IN IIPOTHO3UPOBAHUA.

67. KoMroHeHTbI BpeMeHHOT 0 psifia.

68. IIporecc MporHo3MpoOBaHKs BPEMEHHOIO Ps/ia C MOMOILBIO
KOMITOHEHTHOT'O aHa/u3a.

69. MeTo/b1 aHa/IM3a BpeMEeHHBIX PsIZIOB.

70. Ce30HHBIe KoJiebaHMs.

71. Tpenp BpeMeHHOr0 psja.

72. Ce30HHas1 KOMIIOHEHTa BDEMEHHOI0 psijia.

73. Huknudeckass KOMIIOHEHTa BDEMEHHOT0 psijia.

74. CnyuaiiHasi KOMIIOHEHTa BpEMEHHOT 0 psijia.

75. Lenu HaxoXAeHUs1 aCCOLMaTUBHBIX IPaBUJL.

76. O6nacTh MPUMEHEHHS JIePEBLER PEILIeHHH.

77. lllTaTHBIN arOPUTM [IOCTPOEHUS [lepPeBbeB pellleHU aHa/TMTUUeCKOM
nnardopme Loginom CE 6.5.4.

78. [IpuMeHeHue iepeBbeB PeLleHU [ ONUCaHUs JaHHbIX.

79. IlpuMeHeHMe JilepeBbeB pelleHUi AJ1s KinacCupUKaLyu.

80. ITpumepsl 06/1aYHBIX CUCTEM.

OO6yuaromHiicst J0MyCKaeTcsl K IPOMEXKYyTOUHOM aTTeCTallyy 110 AUCLIUI/IMHE TP yCI0BUU
BBITIOJTHEHUS] BCEX TMPAKTUYECKUX PadOT, 3allUThl WHUBHU/YATbHOTO 3aZlaHus, BBIMOHEHUS Ha
TI0JIOKUTE/IbHbIE OLIEHKW TeCTOB I10 JIeKLJMOHHOMY MaTepuasly UM TemaM, BbIHECEeHHbIM Ha
caMoCTosITe/TbHOEe 00yueHue.

TecToBoe 3a/jaHKe B CUCTeMe 37IeKTPOHHOT0 00ydeHusi Moodle Bkrogaet 30 BOMpOCOB, B
C/Ty4aliHOM TIOpsiZiKe BLIOpaHHBIX M3 0OaHKa BoOmpocoB. OOyuaroijemycsi TNpeJoCTaB/sieTcs 2
TIOIBITKH, 110 45 MUHYT KaxKzasl.

Kputepuu onjeHKH:
- «3a4yTeHO» BBICTABJISAETCA 06yqa}0meMyc51, eC/Ii UTOroBoe TeCTHUPOBaHHME B CUCTEME



3/1eKTpoHHOT0 00yueHre Moodle BeimosHeHo ¢ pe3ynbratom 50% U BBILIE;
- «He 3auTeHO» BbICTaBJIsIeTCsT 00yyYaroIemMycs, eC/ldi UTOrOBOe TeCTHPOBaHHe B CHCTeMe
3/1eKTpOHHOT0 00yueHre Moodle BeimonHeHo ¢ pe3ysnbTatoM 49% 1 HIDKe.

NupuBUyaibHbIe TBOPUeCcKHe 3afaHus (IIPOeKThI):

NupauBuayanbHoe 3afaHue «cciepoBaHyue 3aBUCMMOCTH TOYHOCTH
BBITIO/THEHHS onepanyy 0T K0/ IMYeCcTBa HeHPOHOB»

PellleHvie fmaHHOM 3ajjauM TPOM3BEUTE C MOMOILIBIO 3MYJ/SITOpa HEUPOHHBIX CeTel —
IITaTHOW OMLMel aHa/MTHUecKoW cucteMmbl Loginom CE 6.5.4. Mactep 00pabOTKH CHCTEMBI
M03BOJISIET CKOHCTPYUPOBaTh HEWPOHHYH CeTh C 3aJJaHHOM CTPYKTYpOW, OIpe/ie/uTh ee
TlapaMeTphl ¥ 00YUUTD ee C TIOMOILBI0 OZHOTO U3 JOCTYITHBIX B CUCTEMe alTOPUTMOB 00yUeHUsl.

Wccnenyiite  3aBUCMMOCTb  TOYHOCTH  MOJIe/IMPOBAHUSI  BBITMOHSEMbIX  OlepaLvii
OT KOJINYeCTBa HEMPOHOB.

B pe3ynbraTe BBLIMONHEHUS] 3aJjaHUs [O/DKeH ObITh TOydeH TpapuK 3aBUCHMOCTH
TOYHOCTH OT KOJIMUeCTBA HEMPOHOB B HEMPOHHOMW CeTH U CZieJiaH BbIBOJ,

TTopsiAOK BBINO/IHEHHSA:

1. Haxopsck Ha y3/1e UIMIIOPTa, OTKPOITe MacTep 00paboTKMU.

Bribepute pexxum 06paboTku «HelipoceTb».

3. YcraHoBuTe Ha3HaueHue nojiel «A», «B» «Ormnepainus» Kak BXO/Hble, a Tojie «R» — Kak
BBIXOZIHOE.

4. YcTaHOBUTe aKTHBALIMOHHYIO (DYHKLIMIO B 3aBHCMMOCTH OT Ballero BapuaHrta. B tabmiie
NpYBe/ieHbl KOHKpEeTHble 3HaueHWs IapaMeTpoB (TWUIN (GYHKUMM aKTUBALUWA: CUTMOW/A,
TUMepPTaHreHC, aDKTaHI'eHC U 3HaueHue ee KPYyTU3HbI /11 K&KJ0ro U3 BapuaHTOB).

5. Pa3pmenuTe MCXO[HOE MHOXECTBO [JAaHHBIX Ha o0ydaroijee U TeCTOBOE, UCIIOJ/b3Ys
rapaMeTphl «I10 yMouaHuio». To ecTb, yCTaHOBUTe pa3Mep obyuatoiriero MHOXecTBa 95%,
a TecToBoro 5%.

6. Ykaxure criocob pa3dreHUst NCXOJHOT0 MHOXKeCTBa JaHHBIX «CiyuaitHO».

7. YcraHoBWTe TlapaMeTphbl OCTAaHOBKU 00yueHUst HeHpOHHOU ceTu — omOKy meHee 0,005 vmm
JoctkeHue 3roxu obyuenus 35000.

8. 3amycture riporiecc oOyueHust HeHPOHHOU CeTH.

N

BapuaHThI K MHUBHAYA/IbHOMY 3a/JaHUI0

BapuaHT Tun GyHKIMY aKTUBALIUU KpyTursHa
1 Curmonsa 1,2
2 ['MnepraHreHc 09
3 ApKTaHTeHC 1,0
4 Curmonjia 0,8
5 ['unepTaHreHc 1,0
6 Curmon/ia 0,7
7 Curmonza 1,3
8 ['unepTanreHc 1,1
9 ['unepTraHreHc 1,4
10 Curmoujsia 0,9
11 ['unepTaHreHc 1,2
12 Curmounzia 0,7
13 Curmona 1,1
14 ['MnepraHreHc 1,3
15 Curmowuia 0,95




10.

11.

12.

13.
14.

15.

[Tocne okoHuaHusi oOyueHUst BbIOepuTe BU3yanu3atopel Data Mining («I'pad HeilipoceTu»,
«Inarpamma paccesiHusi», «Urto-ecmm») u TabmuuHbie fgaHHblE («OOyuvaroiuii Habop»,
«Tabmua» u «CTaTUCTHKa»).

B pesynbrate oOyueHusi Hedipocetd OyAyT TmonydeHbl: rpad HelpoceTH, Juarpamma
paccesiHusi, Tabiulla pe3yJ/ibTaTOB, CTAaTUCTUUeCKHWe XapaKTePUCTUKH, WHCTPYMEHT [iIs
NIpOBe/IeHUs BBIYUCIEHUI «UTO-eCI».

[MocnesoBaTenbHO W3MeEHsITe KOMMYECTBO HEMPOHOB BHYTPEHHEro C/0si B JjMaria3oHe
0T 4 110 22 ¢ marom 2 ¥ NpoBOJuUTe MOCTPOEHUE HEUPOHHBIX CeTeu.

[1pu mocTpoeHnH Kak/l0M HOBOW HEMPOCETU TepeMelaiiTe Kypcop B MO3ULIMIO0 « TeKCTOBBIN
daiin».

dukcupyiiTe 3HaueHUsl cpeiHel OLIMOKU.

[MTonyunTe rpadmK 3aBUCHMMOCTH BeJMUMHBI CpeJHel OIIMOKMA OT KOJMYeCcTBa HEHpPOHOB
B CKPBITOM CJIO€ HeHPOCEeTH.

OrmpefiesiuTe TO KOJIMYECTBO HEMPOHOB, KOTOpoe oOecreunBaeT MHUHHUMAJBHYIO CPeIHIOI0
oIMOKY B JJaHHOM /[Maria3oHe U3MeHeHUsl unciia HelpoHOB.

[ 3amuThl WHIUBUAYAJLHOTO 3aflaHUsl OOYYalOI[UICS TIOKa3bIBAaeT TIPero/jaBaTesTo

BBITTOJIHEHHOE 33/laHMe B aHaIUTUUecKou cucteMe Loginom CE 6.5.4. mpu HeoOXOJUMOCTH,
TMOSICHSIET, KaK BBITTOJTHSLI.

LONUT A W=
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Bonpock! K HHUBHAYaIbHOMY 3a/JaHUIO:

[ToHsiTHe «HEMpOHHAsI CeTh».

[TpuHIUNIHaTBHOE OT/INYKMe HEMPOHHBIX CETEH OT OOBIUHBIX MPOrPAMMHBIX CUCTEM.
HetipoceTeBasi Mojielb 00pabOTKU JAHHBIX.

DneMeHTbI, U3 KOTOPBbIX COCTOUT UCKYCCTBEHHBIM HEUPOH.

[Tpumepbl HanboIee pacTIPOCTPaHEeHHBIX (PYHKI[MI aKTHBAL[UH.

YcnoBus ycrelrHoro (pyHKIMOHUPOBaHUSI HEMPOHHOM CeTH.

«TpeHrUpoBKa» HEMPOHHOM CeTH.

OCHOBHBIE HEIOCTaTKU HEUPOHHBIX CeTeH.

OMyJIITOP HEMPOHHBIX CeTel.

Bo3moxkHocTu aHanmuTuueckoi riatdopmbl Loginom CE 6.5.4.

KpuTepum oneHKu:
- OJE€HKa «3a4UTeHO» BbICTABJ/IAETCA O6y‘-IaIOH_[eMYCH, eCJ/IM BBITIO/THEHBI BCe Tpe6OBaHI/IH 3d/laHuA
U OaHbl OTBETHI Ha BOITPOCHI ITperogaBaTe I,

- OLIeHKd «He 3a4TeHO» BbICTABJ/IAETCA O6y‘-IaIOLL[€My€H, eC/Id 3a/ilaHKe BBITIIOJITHEHO MeHee UeM Ha
I1OJIOBUHY, 06yan-OLL[I/II‘/JICH 3aTPYAHSAJICSA C OTBETAMU Ha BOIIPOCHI TIPErogaBaTesId.

NuauBuayanbHoe 3ajaHie
Oruét no Teme «McciefoBaHHe 3aBUCMMOCTH TOYHOCTH BbITIO/THEHUS OTlepar{uii
0T KO/INYeCTBA HEMPOHOB»

OdopmuTe OTYET 10 WUTOraM BBITIOHEHUS] UHAUBUAYAJbLHOTO 3ajaHusi «VccieqoBaHue

3dBHUCHMMOCTH TOYHOCTH BBITTIO/IHEHHUA OHepaI_[I/Iﬁ OT KOJIMYeCTBa HEﬁpOHOB».

CTpyKTypa oTueTa IprBe/ieHa HIDKe:
1. TuryneHbld JsucT. Ha TUTYy/BHOM JIMCTe YKa3bIBAalOTCS (paMuivss U MHULIMATbI

obyuatoirerocsi, Homep rpytrbl, @O npemnogaBarens, Ne BapraHTa 3aJaHUs.



2. IloctanoBka 3azaun. bepércsa U3 MHAMBYAYaIbHOTO 33/laHNs, yYKa3aTh TUIl aKTUBALUH,
COIJIaCHO BapyaHTy.

3. Xog BbinosHeHUs1. CKPHUHILOT KaXK/I0M MOJyueHHON HelipoceTw (B mIporpaMmme) C
OTMCaHWeM 3TaroB paboThI.

4. Tabmuily 3aBUCUMOCTH BeJIMUMHBI CPeiHel OIMOKY OT KOMMYeCTBa HEMPOHOB.

5. I'pavik 3aBUCHMOCTH BeJTMUMHBI Cpe/iHel OLIMOKM OT KOJIMYeCcTBa HePOHOB.

6. 3axmoueHue. B 3akmoueHnn (OpMy/MpPYROTCS BBIBOJBI 10 TIPOZieIaHHOM pabote,
yKa3bIBaeTCsi KOJIMUeCTBO HEUTPOHOB, 00eCrieunBaroLX MUHUMAbHYH0 CPe/IHIO.

7. Crincok yiurepatypbl. CIIMCOK JIMTepaTyphl JO/DKEeH COZlepyKaTb MUHUMYM [IBe CChUIKU.

TpeGoBaHusA K 0TUETY:

CTpyKTypa oTueTa /J0/bKHa OBITh CTPOTO COO/IO/IeHa.

OtuéT 10/DKeH OBbITh 0T(hOpMaTHPOBAH.

Kaxzast CTpyKTypHast 4aCThb J0/DKHA HAYMHATHCSI C HOBOM CTPAHMLIBI.

Bce cTpaHMLIbI B OTUETE, KPOME TUTY/IbHOM, 1O/DKHBI ObITH TIPOHYMEPOBAHBI.

P

KpuTepum onjeHKu:

- OL|eHKa «3auTeHO» BBICTaB/IsIeTCsl 00yYaroiemMycs, ec/ii BHIIOJHeHb! Bce TpeOOBaHUs 3a/jaHus
Y JJaHbl OTBETHI Ha BOTIPOCHI ITPero/jaBaTe;is;

- OLIEHKA «He 3auTeHO» BBICTAB/ISIETCs] 00yUaroIeMycsi, eC/Ii 3aflaHue BLIMTOJIHEHO MeHee ueM Ha
TIOJIOBUHY, 00YUarOIMIACS 3aTPYAHSJICS C OTBETAMH Ha BOTIPOCKI TIPETIoZiaBaTelIsl.

BapuaHTbI 3alaHUM /11 KOHTPOJIbHOM PaboThI

Bapuant Ne 1

1. Posb aHanu3a JaHHBIX B COBPEMEHHOM MUpe.

2. Ba3zoBble puHLMIEI 00pab0TKK BobIMX /JaHHBIX.

3. Texnonorus KDD.

4. Unrepdeiic google Tabmur.

5. TIporHosvpoBaHMe C MCII0/Ib30BaHHEM MHOXXECTBEHHOW J/IMHeNHHOW perpeccud B
ratdopme Loginom CE 6.5.4.

6. IlpakThueckoe 3ajaHue: HaWJUTe B CeTU VIHTepHeT [Ba caWTa, Ha KOTOPbIX
WICTIO/IB3YIOTCST CUCTeMBI IIPOrHO3upoBaHus. OnuimTe, 100aBbTe CCHUTKM Ha CalThI.

Bapuant Ne2

1. HayuHble uccrefioBanus B cepe aHa/iu3a JaHHbIX.

2. PacnpepeneHHble (hali/ioBble CUCTEMBI.

3. Kiaccudukarys 1 nporHo3upoBaHye Kak Ipyna 3a/iay aHanay3a JaHHBbIX.

4. PerpeccHOHHBIN aHANMNU3 JAHHBIX CPeACTBaMU google Tabwi.

5. IlltaTHbIN anroOpuTM TIOCTPOEHHUS! [lepPeBbeB pellleHui aHaIuTHUecKoW TuiaTdopme
Loginom CE 6.5.4.

6. IlpakThueckoe 3ajaHue: HaWauTe B ceTH VHTepHeT [JBa caliTa, Ha KOTOPBIX
WCTIO/TB3YIOTCST peKOMeH/jaTe/lbHbIe CUCTeMbl. OruimmTe, 100aBbTe CCHIJTKK Ha CalThI.

Bapuant Ne3

1. Ilpumepsl mpuMeHeHUsI MeTOIOB aHa/In3a JaHHbIX.

2. Knacrepusauys Kak rpyInma 3afiay aHaau3a JaHHbIX.

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

4. TIpuHLMNUaIbHOE OT/IMYMe HeHPOHHBIX ceTell OT 0OBIYHBIX TIPOrPaMMHbIX CHUCTEM.

5. Loginom. IIpyiMeHeHMe fiepeBbeB pellieHui Jis KlaCCU(PUKALUH.

6. TlpakTuueckoe 3ajaHue: Mob3ysick cuctemamu SCOPUS, Web of Science, E-library

(PVHLI), BbIsSIBUTE HECKOJIBKUX BeAYIIUX YUeHbIX B cepe aHa/in3a JJaHHbIX.
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Bapuant Ne4
ATOpUTM MOCTPOEHUSI CUCTEMBI aHa/IM3a [JaHHbIX.
JKv3HeHHBIH UK/ JaHHBIX.
AHanuTUuecKui NoJxo/ K MO/|eTMPOBaHMUIO.
Google Tabmuier: ccbiiku 1 MaccuBbl (BITP, T'TIP).
Loginom. TpeHs BpeMeHHOI0 psija.
[TpakTHueckoe 3ajjaHue: IOJIB3YSICH OJHOM M3 IepeuncieHHbIx cucteM SCOPUS,
Web of Science, E-library (PWHLI), npoaHanu3upyiTe AWHAMUKY KOJHUYECTBA
nyO/IMKaLyii 3a TSITh JIeT 110 HarpassieHnto Deep Learning.
Bapuant Neb
Ornpegenenuve «ganHubie». ['OCTHI € onipefjesieHUsIMU JAHHBIX.
3ajiaua Kactepr3aiyy, eé oTJIMuKe OT KlacCHHUKaLUH.
NudbopmaliioHHbIN MOX0[, K MO/IeTMPOBaHMUIO.
Koppe/sitjuoHHbIN aHanu3 JaHHbIX CpeicTBaMu google Tabuil.
dakTopHbIM aHau3 B Attestat.
[TpakTueckoe 3ajilaHue: TO/b3YsICb OAHOW M3 mepeuncreHHbIX cucteM SCOPUS,
Web of Science, E-library (PVHLI), mpoaHanusupyiiTe AWHaMHUKy KOJIMUYeCTBa
ny6MKaluii 3a ISTh JIeT 10 Harpas/aeHuto Big Data.
Bapuant Ne6
[Hanuble. Onpegenenus usz ®3-149.
[Tpumep akTyanbHOTO HarpaB/ieHus B 00/1aCTH aHa/IM3a JaHHbBIX.
Knaccudukanus 3agau Data Mining.
[TpuMeHeHMe MaKpOCOB B google TabuIiax.
Accoranyy, aHany3 B3aMM03aBUCMMOCTeN Kak IpyTina 3a/ja4 aHa/u3a JJaHHbIX.
[TpakTueckoe 3ajiaHue: TIOMb3YSICb OAHOM U3 mepeurcneHHbIX cucteM SCOPUS,
Web of Science, E-library (PWHII), HaiizuTe mnsaTh myOnMKalui C HauOOJbIIeH
LIMTHPYEeMOCTBIO 3a NTOCJ/IeJHHe [ecsTh JieT 110 HarpaB/ieHuto Big Data.
BapuaHnt Ne7
’Kvi3HeHHbII LMK/ JaHHbIX. OCHOBHBIE 3Tallbl.
Busyanu3aiys Kak rpymna 3a/au aHaau3a JaHHbIX.
@DYHKI[MS1 KOHKYPEHTHOI'O CXO/|CTBa.
®opmyssl ycosus IF B google Tabnmiiax.
HuvcriepcuonHbil aHanu3 B Attestat.
[TpakTrueckoe 3aZiaHue: TMO/b3YsICb OAHOW M3 mepeurcieHHbIX cucteM SCOPUS,
Web of Science, E-library (PMHII), HaliguTe mATh MyO/JMKaLMi C HauOO/bIIeH
LIUTUPYEMOCTBIO 3a TIOC/AeJHUe [ecsTb JieT 1o HarpasieHuto Social Network
Analysis.
Bapuant Ne8
Metagannabie. 'OCTHhI 419 MeTalaHHBIX.
YcnoBus ycrnenrHoro GyHKLMOHUPOBaHUsl HeHPOHHOM CeTH.
OTarbl pellieHrs 3a/iauy aHa/iu3a [JaHHbIX U X B3aUMOCBSI3HU.
[TpumeHeHMe CcTaTUCTHUECKUX (HhOPMYIT /ISl aHa/IM3a JJaHHBIX B google Tabnmijax.
Loginom. OuieHka pe3yJ/ibTara KiacTepr3aluu 1o packpacke KapTel KoxoHeHa.
[TpakTrueckoe 3a/iaHue: MOJb3YsCh OAHOW U3 mepeurciaeHHbIX cucteM SCOPUS,
Web of Science, E-library (PMHILI), HaiiguTe mATh MyO/JUKalUid C HaUOOJIBIIIEH
LIUTUPYEMOCTBIO 3a [oC/IeJHUe 1eCATh JIeT 1o HarnpasyieHuto Deep Learning.
Bapuant Ne9
JKU3HeHHbIN UK/ MeTaZaHHbIX. OCHOBHbBIE 3Tarlbl.
Ornpefenenve « AHaAMUTUKA BOMBIINX JaHHBIX».
KauecTBeHHBIN U KOJTMYECTBEHHBIM 3Tarbl aHa/In3a JaHHbIX.
Hacrpoiiku foctyma K google Tabmiiam.
KoppensuuonHsiii aHamu3 B Attestat.



6. IlpakThueckoe 3ajjaHye: TOJIb3YySICh HAyYHOW-371eKTPOHHOU Ombmmorekoi E-library
(PMHL), HaliiWTe MATH aKTyabHBIX MyO/JHMKALMM 10 aHa/IN3y JJaHHbIX.
BapuanT Nel10
Bosbive panHHbie. [I9Th XapaKTepUCTHK, PUCYIIUX OOJIBIINM JaHHBIM.
OCHOBHbIe He[JOCTaTKX HEMPOHHBIX CeTeM.
TekcroBbie ciioxHbIe Gopmysibl Lookup, Vlookup B google Tabmmiiax.
OcHOBHbIe 33/jauM aHa/IM3a IaHHBbIX.
Loginom. Ilenu HaxosKAeHHsI aCCOLIMATHBHbBIX TIPaBUJL.
[TpakTHUeckoe 3afiaHue: TI0JIb3YsICh HAyUYHON-3/IEKTPOHHOM OnbO/motekoi E-library
(PUHLI), HaiimuTe myOsmKaumu 1o Teme «Big Data: mepcnekTWBBI Pa3BUTHS B
Poccun».

A

KoHntposibHast paboTa BbIMOMHSETCS OOyd4aroluMucs 3aouHod ¢opmbl. Craercs Ha
TIPOBEPKY Mperno/iaBaTeto B Iepruos, CeCCUU.

[Ipu olleHKe KOHTPOJIBHOM paboThl OMpeZessioTCs BbIJEp)KaHHOCTb TpeOOBaHMN K
o(hopM/IeHHIO0 KOHTPOJILHOM paboThI, COOTBETCTBUE COZAEPKaHHUS 3alaHHOMY BapHaHTy, MOJHOTA
U TI0C/e/|0BaTelbHOCTb W3/I0’KEHWs], Haluuyhe [JOCTaTOYHbIX IIOSICHEHUM, BBbINIOJHEHHe
TIPAaKTHUUECKOTO 3aZIaHus], YMCJI0 M XapaKTep OMIMOOK (CyIieCTBEeHHbIe UM HeCYIleCTBeHHBIE), a
TakK)ke OTBeThbI Ha YTOUHSIOLLMe BOIIPOCHI MIPerojaBare/isi [0 CO/lep’KaHUI0 KOHTPOJIbHOM.

KpuTepum oLeHKu:

- OLleHKA «3auTeHO» BBLICTaB/seTCs OOyuarolieMycs, ecnd KOHTpO/ibHas paboTta
BBITIO/JTHEHA 110 CBOEMY BapHaHTY, AOMYILEHO 10 KaXX/JO0MY 3a[JaHHI0 TI0 OHOH HeCyI|eCTBeHHOU
omubKe W B OJHOM 3aJIlaHUM JIOMYIIleHa OJfHa CYIIeCTBeHHas OLIMOKa, TPUBEJEHbI CXEMBbI,
TabJ/IMLIBI U PUCYHKHU, TPeOyIoIIre 3TH MOsICHEHHS 110 pabore.

- OLleHKA «He 3auTeHO» BBICTAB/SAeTCS OOydJaroIeMycsi, eciM KOHTpOJbHasi paboTa
BBITIOJTHEHA HE 110 CBOEMY BapUaHTy, AOMYILEHO 10 MMOJIOBUHE 3a/JaHUH 110 OJHOM CyI|eCTBEHHOM
omubKe, He TIPUBE/IEHbI CXeMblI, TabJTUIIBI U PUCYHKH, TPeOYIOIIFe 3TH MOSICHEHUS 110 paboTe.
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