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IIpu paspaboTke padoueii mporpaMmbl YI4eOHOMN TUCIIUIIMHBI B OCHOBY IOJIOKCHBI:

1) ®I'OC BO no HanpasieHHIO TOATOTOBKH (crieruaabHocTh) 35.04.03 ArpoXuMust 1 arporoYBOBeICHUE
(YpoBeHb MarucTparypsl) yTBep:KIACHHBI MuHUCTEpCTBOM OOpa3oBanus U Hayku P® 26 utonsa 2017 r.,
mpuka3 Ne 700.

2) VueOHBI TUIaH OCHOBHOM 00pa3oBaTenbHON mMporpamMMbel VIHHOBAIlMOHHBIC TEXHOJOTHH B
PacTEHHUEBOACTBE C UCIIOIB30BAaHUEM KOCMHIECKUX cHCTeM 000peH YueHsIM coBeToM ®PI'BOY BO I'AY
CesepHaoro 3aypanbs ot 31 mas 2024 r. [Tpotokon Ne 14,

Pabouas mporpamma y4eOHON NUCIUIUIMHBI (MOIYyJsl) 0M00peHa Ha 3acefaHny Kadeapsl MaTEMATHKHA U
uHpopmatuku ot 31 mas 2024 r. IIpotokxon Ne 10.

M/

H.o. 3aBenytromiero kadeapoi H.H. ManbuykoBa

Pabouas mporpamma yueOHON AMCIMILIMHBI (MOAYJIIs) 0100peHa METOMYECKONH KOMUCCHEH HHCTUTYTa

ot 31 mas 2024 r. IIporokon Ne 8. %//
[Ipeacenarens METOIUYECKON KOMUCCUU UHCTUTYTA, C.M. Karoruna
Pa3paboTuuk:

Epémuna JI.B., k.c.-x.H., T0o1IeHT Kadeapbl MaTeMaTUKA U HH(POPMATUKH

JMpeKTOp HHCTHTYTA: M.A. Kononiaux




1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IMCHUILIIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

BbIpadaThIBaTh

CUTyaluil Ha OCHOBE
CHUCTEMHOI'0 IIOIX0/1,

CTPaTeTUIO ICUCTBUI

MMPUKIAAHBIX 3a/1a4 B
obactu podeccnoHaATEHOM
JeSITeIIbHOCTH

Koo [lepeueHb MIaHUPYEMBIX
Nupukarop qocTuxkeHUst
komne- | Pe3ynabTaThl OCBOCHUS pE3yNIbTaTOB O0yUYEHUS TIO
KOMITIETEHIIUH
menyuu JUCLUIIIINHE
3HaAMb.
- TCOPCTUUICCKHUEC OCHOBLI U
METO/Ibl PEIICHUs 3a1a4
aHaJIn3a JAHHBIX, UMCTh
MpeaACTaBJICHUC 00 OCHOBHBIX
TEHACHIUAX PAa3BUTUA TCOPUU
I/II[3 VE-1 - OCBaI/IBaeT " IIPAKTUKU JAaHHBIX U
MeToziax paboTHI C HUMH,
Criocoben TEOPETUUECKHUE OCHOBLI U . p ’
OCYICCTBIATH METO/bl aHAIN3a JAHHBIX yeme:
KPUTHHYECKHH aHATH3 A A ’ - pemiaTh TUIIOBBIE 331a4U B
K-1 POGIIEMHBIX MNPUMCHACMBIX IPU PCHICHUM | o0jracTH aHAIM3a JaHHbIX,

PUMEHSTh
COOTBETCTBYIOIIHE METOIbI
Y 3HAHUS B
pohecCuOHATLHOM
NeSITeIIbHOCTH;

61a0emn:

- METOJMKOW aHan3a
JAHHBIX JIJIS PEIICHUS
THUIIOBBIX 33/1a4 B 00J1aCTH
po(hecCUOHATLHOM
JICSITEJIbHOCTH.

2. MecTo AUCHHMILVINHBI B CTPYKTYype 00pa30BaTe/ibHOH IPOrPaMMBbl

Jannas qucuumuimHa oTHOcUTCs K PT/[. Daxynemamuguol.
Jst u3y4yeHus: TUCIMIUIMHBI HEOOXOMMBI 3HaHUS B 00JIACTH: MaTeMAaTUKH, HHPOPMATHUKHI

U I (PPOBBIX TEXHOJIOTHH.

Beeoenue 6 ananuz oannvix ABISETCS MPEAIISCTBYIONICH TUCHUIUIMHON JJISi BBITYCKHOM

KBAJTM(PHUKAIIMOHHOI paboThI.

Hucnurnnuna uzydaercst Ha 2 Kypce B 3 ceMecTpe 1o OYHOM U 3a04HOM (popmam oOydeHUsI.




3. O0beM AUCHUILUITHHBI M BUABI YUeOHOH padoThI

OO0m1as TpyA0EMKOCTh JUCIUIUTHHBI cocTaBisaeT 108 yacoB (3 3a4ETHBIX €AMHUIHI).

. dopma 00yueHUs

Bunx yueOHol paboThl po— Bp—
AyauTopHble 3aHATHS (BCEro) 48 8
B mom uucne: - -
JlekumoHHOrO THIIA 24 4
CeMHHapCKOro THUIa 24 4
CamocrosiTejibHas pa6oTa (Bcero) 60 100
B mom uucne: -
[TpopaboTka MaTepuana JeKIuH, 30
MOATOTOBKA K 3aHATHUSIIM 75
CaMOCTOSITeThHOC U3YICHHUE TEM 6
KypcoBoii npoekT (pabota) - -
PacuerHo-rpaduueckrie paboThI - -
KontponbHas pabora - 25
Pedepar - -
NunuBuayanbpHbIe 33 aHAS 24 -
Bu nmpoMexxyTO4HOI arTecTanuu: 3a4yer 3a4yer
OO0masi Tpy10€eMKOCTh:
4acoB 108 108
3a4ETHBIX €IUHULI 3 3

4. Conepsxkanue QU CHUNTHHBI
4.1. Conep:xanue pa3iesioB TUCHUIIMHBI

Ne HaumenoBanue ConepxaHue pa3nena
m/m | pasjena IUCIUTUIHHBI
OcHOBBI aHaNU3a Ponp aHanu3a JaHHBIX B COBpeMEHHOM Mupe. HayuHble
1. | maHHBIX uccienosanus. [Iporpammuoe obecrieuenue. Iloctpoenue cuctembl
aHaJn3a JIaHHbBIX.
Bunpl nanHbIX, JlaHHBIE, TONXOIBl W OIpPENENCHUs, KU3HCHHBIH LUK JTaHHBIX.
5 KJaccuukanus [ToHsTHE MeTallaHHBIX, )KU3HEHHBIH IIMKJI METaJaHHBIX. bonbine
" | METOJI0B aHaIU3a JAHHBIe, CUCTeMbI yrpaBieHus bompmmvu naHHbIME. OCHOBHBIE
JAHHBIX 3aJ]auy M KJ1acCU()MKALMs METOJIOB aHAJIM3A JAHHBIX.
Google Tabnuis! [TepBruunas o6paboTka JaHHbIX. CBOJHBIE TAOIUIIBI U TUATPAMMBI.
3 | Aanamusa @dopmynbl A aHalM3a JaHHBIX (TOTOBBIE (OPMYJIBI CTATHCTUKH;
JaHHBIX TeKCTOBble cioxHble ¢Gopmynsl Lookup, Vlookup; dopmynst
ycnoBus IF, cepuikn u maccussl (BIIP, I'TIP). Makpocsl.
AHaIN3 TaHHBIX B [TapameTpuueckas u HermapameTpuyecKas CTaTUCTHKA.
4. nporpamme AtteStat | JMCIEPCHOHHBIN, PErpecCHOHHBIN, KOPPEIIINOHHBIM, (haKTOpHBIH,
excel KJIACTEPHBIN U MHPOPMALIMOHHBIN aHAIN3.
Wurennekryanbupiii | UaTepdeiic ¥ KOMIOHEHTHI 00pabOTKM gaHHBIX B LOw-code
aHaJIN3 JIaHHBIX B iatgopme LOginom. Dranbl MHTEIIEKTYaIbHOTO aHAIN3a JAHHBIX.
AHATTUTHYECKOU Tpancpopmanusi JIaHHBIX, BH3yaIH3alHsd W  aHAJTUTHYECKAsS
5. | mnardopme 0T4YeTHOCTh. [IporHo3upoBaHe BpeMeHHBIX psiioB. Mcronb30BaHue
Loginom TEXHOJIOTUM HEHPOHHBIX CeTel [UIs 3ajad TMPOTHO3HPOBAHUS.
Community Edition | MeTo/bl KJITaCTEPHOTO aHAKM3a M MOMCKA aCCONMATHUBHBIX MTPABHII B
Loginom pexxume Data Mining.




4.2. Pa3nenn! JUCHUIIINHLI 1 BHABI 3aHATHI
o4Has popMa 00ydeHUs

Ne HaumenoBanue paznena Jleknuonnoro | CeMUHApCKOTO CP Bcero,
/1 JICITUTIAHBI TUTIA THTIA 9acoB
1 2 3 4 5 6
1. | OcHOBBI aHAIH3a TaHHBIX. 6 2 8 16
2. | Bunpl naHHBIX, Kiaccudukanus 6 2 6 14
METOJIOB aHAJIN3a JAHHBIX.
3. | Google Tabmuiel I aHaiM3a 2 6 6 14
JAHHBIX.
4, | AHaM3 JaHHBIX B TIPOrpaMMme 2 6 6 14
AtteStat excel.
5. | MaTennektyanbHbIi aHATH3 8 8 34 50
JAHHBIX B aHATUTHYECKON
miatdopme Loginom Community
Edition
Wroro: 24 24 60 108
3a04Has popma 0OydIeHHS
No HaumenoBanue paznena Jleknmonnoro | CeMHUHApCKOTO CP Bcero,
/1 JICITUTUIAHBI TUTIA THTIA 9acoB
1 2 3 4 5 6
1. | OcHOBBI aHANM3a TAaHHBIX. 2 - 20 22
2 Bunbl naHHBIX, Kiaccudukanys - - 20 20
METOJIOB aHAJIN3a JAHHBIX.
3. | Google Tabmuuel s aHAM3a - 2 20 22
JTAHHBIX.
4. | AHanu3 JaHHBIX B TpOrpaMme - 2 20 22
AtteStat excel.
5. | HTennekTyanbHbIN aHAIN3 2 - 20 22
JAHHBIX B aHATTUTHYECKON
miatdopme Loginom Community
Edition
Hroro: 4 4 100 108
4.3. 3aHsTHS CEMMHAPCKOI0 THUNA
Ne No pasziena TpynoeMkocTh
n/m Tema (dac)
JTUCTIUTUTAHBI
OuHas 3a04Has
1 2 3 4 5
1. 1 MS Excel. BeicTposeiicTBue cucteM aHain3a 2 -
JAHHBIX.
2. 2 MS Excel. bunapHasi u MHOXECTBEHHAs 2 -
KIacCU(pUKalUs JaHHBIX.
3. 3 Google Tabmuip. DopMyITBI I aHATTN3a 2 2
JAHHBIX.
4, 3 Google Tabnuiel. CBOTHBIE TAOIUIIBI U 2 -
JUarpaMMBbl.
S5. 3 Google Tabnuubl. ABTOMaTH3aLUs PabOTHI. 2 -
Makpocksl.




6. 4 AtteStat. [TapameTpudeckas u 2 -
HenapaMeTpHUecKas CTATUCTHKA.

7. 4 AtteStat. lucniepcroHHbIN U (HaKTOPHBII 2 -
aHaJu3.

8. 4 AtteStat. PerpeccroHHBIN U KOPPEIAIIMOHHBII 2 2
aHaJIu3.

9. 5 Loginom Community. ba3zoBrsic HaBBIKK 2 -
pabotel. OuncTka U MpenoopadboTKa JTaHHBIX.

10. 5 Loginom Community. Tpauchopmariust u 2 -
BU3YaJIU3aIHsL.

11. 5 Loginom Community. IIporao3upoBanue Ha 2 -
OCHOBE JIOTHCTUYECKOI perpeccuu.

12. 5 Loginom Community. BeisiBienue 2 -
ACCOIMATHUBHBIX TMPABUIL

Uroro: 24 4

4.4. TlpumepHasi TeMaTHKA KYPCOBBIX POeKTOB (pador) - He npedycmompeno OIIOI1

5. Opranmu3anusi CaMoCTOSATEIbHON PadoThI 00yUAIOIIUXCS 10 JUCIUIJINHE

5.1. Tunbl caMOCTOATEIbHOM PA0OTHI U €€ KOHTPOJIb

Tun camocTosATeIbHON PadoThI ®dopma 00yueHus Tekyimmii KOHTPOJIb
ouHas 3a04Has

[IpopaboTka MaTepuana JeKIHid, 30

MOITOTOBKA K 3aHATHSIM 75 TectupoBanue

CamocTosITeIbHOE U3YUYCHHE TEM 6

KonTponbHas padbota - 25 3amuTa KOHTPOJIHHOM
paboTHI

WuauBuayaibHOE 3a1aHHE 24 - 3amuTa WHIUBHTyaTLHOTO
3a/laHus

BCETO YaCOB: 60 100

5.2. YueOHO-MeTOANYECKHE MaTepuaJbl 1Jis CaMOCTOSITEbLHOM’ paﬁoTbI:

1. Bsenenue B aHanu3 JAaHHBIX [DNEKTpOHHBIN pecypc|: Meronnyeckue ykazaHHUsl K
BBITIOJTHEHUIO CaMOCTOSITENIbHOM padOoThl [Isl HampaBlIeHU MOJATOTOBKHU, peanu3zyemMbix B [AY
Cesepnoro 3aypanbs / ABrop-coct. /I.B. Epémuna. - Tiomenb: 'AY Ceseproro 3aypanbst, 2023.
-12c.

2. Bpenenme B aHamm3 JaHHBIX [DJEKTPOHHBIA pecypc]: Mertoanueckue yKa3aHHS K
BBITIOJTHEHUIO KOHTPOJBHOW pabOThl A HANpaBleHUH TMOIATOTOBKH, peann3yeMbix B ['AY
Cesepnoro 3aypanbs / ABrop-coct. [I.B. Epémuna. - Tiomenn: 'AY Cesepnoro 3aypainbs, 2023.
-12c.

3. Ilnapesa, I'. B. Amanu3 nansabpix: yaeOHO-MeToamueckoe nocodue / I'. B. [lInapesa, XK. I'.
[Tonomapesa. - Cumdbepornonb: YHUBEPCUTET SKOHOMHUKH U yrpasiernus, 2019. - 129 c. - Tekcr:
anektponubli // IludpoBoii oOpazoBarenbHbiii pecypc IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/89482.html - Pexxum noctyna: 1uist aBTOPU3UP. MOJIb30BATEIICH.

4., O®engun, ®. O. Anaym3 nansaeix. Yacte 1. IlogroroBka MaHHBIX K aHAIM3y: y4eOHOE
nocobue / @. O. Genun, O©. O©. Genun. - MockBa: MOCKOBCKHI TOPOJICKON Meaaroruyeckui
yauBepcuret, 2012. - 204 c. - ISBN 2227-8397. - Tekct: »1IeKTpOHHBIH // DIEKTpOHHO-
oubmuoteunas cucrema IPR BOOKS: [caiit]. - URL: https://www.iprbookshop.ru/26444.html -
Pexum noctyna: s aBTOpU3HP. MOIb30BATENEH.



5.3. Tembl, BBIHOCHMbI€ HA CAMOCTOAITE/ILHOE U3yUeHHe:

Pazpnen 1. OcHOBEI aHANIM3a TaHHBIX.

1. TexHonornu aHajiv3a JaHHBIX.
1.1. AnanuTiaeckuii 1 THPOPMALMOHHBIN MOIXOABI K MOJICITHUPOBAHUIO.
1.2. Knaccel 3amau, perraeMbie Mmetogamu Data Mining.

Paznen 5. HMHTemnekTyalbHBI aHAMW3 JaHHBIX B aHaIuTH4YecKod tuiatrgopme Loginom
Community Edition.
1. Tlouck acconuaTUBHBIX MPaBUII.

1.1. Beenenue B appUHUTUBHBINA aHATIH3.

1.2. Meroauka nMoucka acCOMaTUBHBIX MPaBUIL.

6. @oHA OUEHOYHBIX CPEIACTB /UISi NPOBEIAEHHS] TPOMEKYTOYHOH AaTTecTANHH
00y4YaKIIUXCS M0 TUCHHILINHE

6.1 IlepeyeHb KOMIETEHUHH M OIEHOYHbIE CPeACTBA HHIAUKATOPA IOCTHIKEHHS
KOMIIeTeHIINH

Koo [Iepedyens muIaHMpyeMbIX HanmenoBanue
NuaukaTop TOCTHKEHUS
Komne- pe3yabTATOB 00Y4EHUS 110 OLICHOYHOI'O CPEACTBA
KOMIIETEHIINU
menyuu JUCLUIUIMHE
3HaMb.

- TEOPETUYECKHE OCHOBBI
METOAbI peHIeHI/Iﬂ 3aJ1a4
aHaIu3a JAaHHBIX, UMETh
npejcTaBIeHrue 00 OCHOBHBIX
TCHACHIIUAX pa3BI/ITI/IH TeOpI/II/I
nu HpaKTI/IKI/I JaHHBIX U
MeToJ1aX pabOThI C HUMU;
ymems:

- pemiaTh TUTIOBBIC 3aa4U B
NPUMEHACMBIX IIPU PCIICHUN | 001acTH aHAIN3a JaHHBIX,

M3 yk-1 - OcBauBaer
TEOPETUYECKHE OCHOBBI U
METO/TbI aHAJIM3a JTaHHBIX,

YK-1 Tect
- MIPUKJIATHBIX 3a/1a4 B NPUMEHSATh
001acTu mpoeCCHOHANBHON | COOTBETCTBYIONIME METO/IbI
JOEATEIIbHOCTHU 1 3HAaHUA B §
npodeccuoHanbHOM
JIeSITEIIbHOCTH
énaoemsn:

- METOIUKOM aHan3a
JTAHHBIX JIJIS] PEIICHUS
THIIOBBIX 3aa4 B 00JIacTH
npodeccroHanbHOI
JEATETHLHOCTH.

6.2. IlIkajabl oHeHNBAHUA

IIkaJia oneHMBaHUs TECTUPOBAHMUS HA 3a4eTe

% BBINOJIHEHNS 3aJaHNS PesyabTar

50 — 100 3a4TEHO

menee 50 HE 3aYTEHO




6.4. TunoBbIe KOHTPOJIbHBIE 32IaHUS UJIH HHbIE MATEPHAJIBI:
YkazaHsbl B IpUjIoXeHuu 1.

7. IlepeyeHb OCHOBHOM U JONMOJTHHUTEJLHOMH y4eOHOM JTUTEPATYPBbI, HEOOX0AMMOM 115
OCBOCHM S TUCHMIJINHBI
a) OCHOBHas JIuTeparypa

1. Hensix, A. H. CoBpeMeHHBIE METO/BI MPHUKIATHONH MHPOPMATUKU B 3a/lauaxX aHaiM3a AaHHbIX:
yaeOHOe mocobue 1Mo Kypcy «MeTo bl HHTEIUICKTYaIbHOTo aHam3a JaHHbX» / A. H. Lensix, A. A. LlemnsIx,
9. M. Koros. - PocroB-na-/lony, Taraapor: M3gatensctBo KOxxHOTO (henmepanbHoro yausepeurera, 2021.
- 130 c. - ISBN 978-5-9275-3783-9. - Tekct: anextponHbii // Ludposoit obpasoBatensublil pecype [PR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/117165.html - Pexxum moctyma: ajasi aBTOPH3HP.
MI0JIb30BATEIIEH.

2. Koruxkos, Il. E. Ananu3 nansbeix: yueOHO-mertoaudeckoe mocooue / I1. E. Korukos. - CaHkr-
ITerepOypr: CIIOITIMY, 2019. - 48 c. - ISBN 978-5-907184-46-6. - Tekcr: 3aexkTpoHHEIN // JlaHb:
3NEKTPOHHO-OnbIHoTeuHas cuctema. - URL: https://e.lanbook.com/book/174498 - Pexxum moctymna: st
aBTOPH3. MOJIB30BATENCH.

0) TONOJIHUTEIIbHAS JTUTEPATypa

3. Iuapesa, I'. B. Ananmmu3 maHHBIX: ydeOHO-MeTommueckoe rmocobme / I'. B. Ilmapema, XK. I
ITonomapeBa. - Cumdepornonb: YHHUBEPCHUTET SKOHOMHKH W ympasimeHnus, 2019. - 129 c. - Tekcr:
anekTpoHubli  //  Lludposoit oOpasoBarensHbii  pecypc IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/89482.html - Pesxum mocTyma: st aBTOPHU3HP. TOIB30BATENEH.

4. ®emgun, ®. O. Anamm3 ganapix. Yacts 1. [ToaroroBka TaHHBIX K aHATN3Y: ydeOHOE mocodne / D.
O. ®enun, ©. ®. Deaun. - MockBa: MOCKOBCKHI TOPOJCKON TIeJarornueckuii yausepeutet, 2012. - 204
C. - ISBN 2227-8397. - TekcT: 37eKTpOHHBIH // D1eKTpoHHO-O0nOmnoreuHas cuctema [IPR BOOKS: [caiiT].
- URL: https://www.iprbookshop.ru/26444.html - Pexxum nocryna: asist aBTopusup. mojb30BaTeNeii.

5. ®emun, ®. O. Ananu3 nansaeix. Yacts 2. Macrpymentsl Data Mining: yue6Hoe mocobue / @. O.
Oennn, ©. O. Oeaun. - MockBa: MOCKOBCKHIA TOPOICKON TIeAarornaeckuii yausepcuret, 2012. - 308 c. -
ISBN 2227-8397. - TekcT: 31eKTpOHHEIH // DmekTpoHHO-0nbmnoTeunas cuctema IPR BOOKS: [caiit]. -
URL: https://www.iprbookshop.ru/26445.html - Pexxum goctyna: 11t aBTOPU3UP. MOIb30BATEINCH.

8. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEIEKOMMYHHKAIIMOHHOM CeTH
"HuTepHer"

http://www.intuit.ru/ - HaumonanbsHbIii OTKpBITHIA YHHBEpCHTET «HTYHUTY.
http://www.planetaexcel.ru — caiit o Boamoskuoctsix Excel.
http://office.microsoft.com/ru-ru - caiit pupmer Microsoft.

9. MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHMIO TN CHUIIJIMHBI

1. BBenenue B aHanu3 JaHHBIX [ONEKTpOHHBIM pecypc]: MeToauueckue yka3aHus K
NpaKTUYeCKUM paboTaM JUIs HalpaBJIeHMH MOArOTOBKH, peanusyeMmbix B ['AY CeepHoro
3aypainbs / ABTrop-coct. JI.B. Epémuna. — Tromens: 'AY Cepepnoro 3aypanbs, 2023. - 60 c.

10. MMepeyens UHGOPMAIIMOHHBIX TEXHOJIOTHIA

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

Cepaucsl Google Suite for Education;
Loginom Community Edition CE 6.5.4;
Cucrema sniektporHoro ooydenust Moodle.

ook wdE


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

11. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

[l mpoBenieHusl MPaKTUUECKUX 3aHATUN N0 TUCHUIUIMHE «BBeneHue B aHaIU3 JaHHbBIX)
UCIIONIB3YETCSl KOMIBIOTEpHBIN Kitace (14-15 KOMIBIOTEPOB) € YCTAHOBICHHBIM MPOTPAMMHBIM
o0ecre4eHnEM.

JlexumoHnHble 3aHATHS TTpoBOATCS B yueOHbIX ayautopusx @I'BOY BO I'AY CesepHoro
3aypanbs ¢ MyJIbTUMEAUHHBIM 000pYI0BaHUEM (IIPOSKTOP /WM MHTEPAKTHBHAS JJOCKA).

I BBINONHEHUS CAMOCTOATEIbHOW paboThl OOy4aroumiecss MOTYT TOJb30BaThCS
yuTanbHbiMU 3aiamu Oubnunoreku OI'BOY BO T'AY Cepepnoro 3aypainbsi, B TOM YHCIE
OCHALIEHHBIMU KOMIIBIOTEPAMH C JIOKAJIbHOW CETBIO U BBIXO/0M B UHTEPHET.

12. Oco0eHHOCTH OCBOEHHS AUCHUIIVIMHBI 1JISI HHBAJIMAOB U JIKI[ ¢ OTPAHUYCHHBIMH
BO3MOKHOCTAMH 310POBbA

OOyyenne oOyyarolUXcsi C OTPAaHUYEHHBIMU  BO3MOXKHOCTSMH  370POBbSl  IPH
HEOOXOJUMOCTH OCYILECTBISIETCS. HAa OCHOBE aJaNTHUPOBAaHHOW pabouell mporpamMmel ¢
UCIIONIb30BAHUEM  CIELMATbHBIX METOAOB OOy4YeHHMS U JUJAKTHYECKUX  MaTepHalioB,
COCTaBJIEHHBIX C YYETOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO PpA3BUTHUS, WHAWBUIYAIbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3[J0OPOBBS TAKUX 00ydaromuxcs (00y4aroerocs).

B nensix ocBoenus yueGHoOM mporpaMMbl AUCHMILIMHBI MHBAIWAMU U JINLIAMU C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI 00€CIIeUnBaCTCS:

* JUISl UMHBAIMJIOB M JMIl C OIPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 3[0pOBBSl IO 3PEHHUIO:
pa3MeIieHne B JOCTYIHBIX AJi1 O0y4YaroluXcs, SBISIONIMXCS CIENBIMH WIH CIaOOBUISAIINMH,
MecTax U B aJallTUPOBAHHOH (popMe cripaBOYHOI HH(pOpPMAIHK O paCIICaHUH YUEOHBIX 3aHITHI;
MPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOIIET0 O0yJarolemMycs HeoOX0IMMYI0  TIOMOIIIb;
BBINTYCK aJIbTEPHATUBHBIX (POPMATOB METOJAMYECKUX MaTEpPHAIOB (KPYIMHBINH MPUPT WU
aynuodaiinel), HcCmoiib30BaHHE Bepcuu caiita ans cmaboBuasmux OBbC IPR BOOKS wu
cnenuaibHoro MmoomibHoro npuioxenus [IPR BOOKS WV-Reader (mporpammbl HEBU3yaJIbHOTO
nocTtyna K MH(QOpMAIMH, TMpelHa3HaYeHHOUW i MOOWIIBHBIX YCTPONCTB, pabOTaloIMX Ha
onepanrionHoit cucreme Android m 10S, koTopas He TpeOyeT cHenuaibHO O0yYEeHHOTO
accucteHTta, T.K. jmoau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOHCTBOM NPHUBBIYHBIM
CIocoO0OM, UCHOJB3Ys CHElMalbHbIE IITAaTHBIE IPOrPaMMBbI JUIsl HE3PSIUUX JIIOJIeH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeeT noiHy0 COBMECTHMOCTH);

* Uil MHBAIWJIOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI IO CIIYXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOM3BEICHUE HH(POPMALIUY;

* Ul MHBAIMJIOB M JIML C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0POBbs, HMEIOLIUX
HapyIICHUs ONOPHO-JABUTATEIbHOIO ammapaTra: BO3MOXHOCTb OECHpensTCTBEHHOrO J0CTyIa
oOyyaromuxcsi B yueOHble IOMEIIEHUS, TyaleTHble KOMHAThI U JIpyrue MoMelleHus Kadenpsl, a
TaKk)Ke NpeObIBAHNE B YKA3aHHBIX  MOMELIECHUSX.

OO6pa3zoBaHue 00y4arOMIMUXCS C OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbSI MOXET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOy4YalOUIUMHUCA, TaK U B OTAENbHBIX I'PYIIax WIH B
OT/IENIbHBIX OPTaHU3ALUAX.



[Tpunoxenue 1

MuHHCTEPCTBO HAYKHU U BhICIIEro oOpa3zoBanus PO
OI'BOY BO T'ocynapcTBeHHbIl arpapHbiil yHuepcuter CeBepHOro 3aypanbs
N HXeHEepHO-TEXHOJIOIMYECKUN UHCTUTYT

Kadenpa marematuku u uHGOPMATUKU

O®OH/I OHUEHOYHbLIX CPEJACTB

1o yueOHOM qucuuIuinHe « BBeneHue B aHaIu3 JaHHBIX

1t HarpasieHus noarotoBku 35.04.03 Arpoxumust U arporo4BOBeICHUE

MaruCTepcCkKas Iporpamma: HHHO@CZL!Z/{OHHble mexHoJjiocuu 6 pacmeHueeodcmee c
UCNno1b306aAHUEM KOCMUHECKUX CUCIMEM

VYpoBeHb BhICIIETO 00pa30BaHUsI — MarucTpaTypa

dopma oOydeHus: OUHasl, 3a04HAS

Pa3paboTuuk:

Epémuna J[.B., k.c.-X.H., 7011eHT Kadeapbl MAaTEMAaTUKH U UHPOPMATUKH

VYTBepkIeHO Ha 3acelaHuu Kadeapsl

nporokoi Ne 10 ot 31 mas 2024 r.

2%

W.o. 3aBenyromiero kadgeapoi H.H. MansuykoBa

Tromens, 2024



KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI

TBOPYCCKHUX 3anaHm7i / MPOEKTOB

BBE/IEHUHE B AHAJIN3 JTAHHBIX

Bomnpocsl! Kk 3auéry

Komnerenius

Bonpocsl

YK-1

Cnocoben
OCYILECTBIIATh
KPUTHYECKUI aHaAJIN3
POOJIEMHBIX
CHUTyalluid HA OCHOBE
CHUCTEMHOT'0 MOJX0Aa,
BbIpabaThIBaTh
CTpaTeruto JelcTBU

CoNoO~wWNE
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29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
. JlucnepcuonHblit ananu3 B Attestat.

43

OmnpeneneHne «aHaau3 JaHHBIX.

OCHOBHBIE 33124y aHAIN3a JAHHBIX.

[Tpumeps! IpUMEHEHHs METOI0B aHAIM3A JAHHBIX.

AJITOpUTM IOCTPOEHUSI CUCTEMBI aHAJIN3A JTaHHBIX.

ITpumep akTyaJIbHOrO HampaBJICHUS B 00IaCTH aHAIN3a JJaHHBIX.
TexHonoruu ananu3a JaHHbIX.

Ananutinueckuit 1 H”HGOPMALMOHHBIN MOAXO0AbI K MOAEIUPOBAHHUIO.
OTansl HWHTCJUICKTYAaJIbHOI'O aHaJIM3a JaHHbIX.

Knaccsl 3anau, pemaemsie Metogamu Data Mining.

. Onpenenenne «panbiey». 'OCTEI ¢ onpeneeHUsIMHU TaHHBIX.
. Onpenenenus uz ©3-149.

. ’Ku3HEeHHBIN 1IUKJI JaHHBIX.

. Oran «CHUHTE3 JaHHBIX).

. Oran «Vcrnoip30BaHue JaHHEBIX).

. Oran «[lyOnukanus TaHHBIX».

. Ortan «ApXuBaius TaHHBIX).

. Metagagusie. [ OCTrI 1u1g MeTaaHHBIX.

. Ku3HeHHBIN 1IUKJI METAJaHHBIX.

. Oran «OneHka TpeOOBaHUN U aHATTN3 KOHTCHTaY.

. Oran «CrieduKanys CUCTEMHBIX TPeOOBAHHI».

. Oran «CrucremMa MeTaJaHHBIX).

. Oran «CepBHUC U OLICHKa».

. Onpenenenue «bonpime JaHHBIEY.

. [1aTh XapakTepuCcTUK, NPUCYINX BOIBIINM TaHHBIM.

. bazoBwie npuHIUTIEI 00pabOTKKM BONMBITMX JTaHHBIX.

. Onpenenenre «AHaIUTHKA BONBIINX TaHHBIXY.

. OCHOBHBIE BO3MOKHOCTH aHAJIUTUKU BONBIINX JaHHBIX.

. Knaccudukanmst v nporao3upoBanue Kak rpyrmna 3aj1a4 aHajan3a

JTAaHHBIX.
Knacrepuzanus kak rpynmna 3ajgayd aHajau3a JaHHbIX.
Acconmanny, aHaJin3 B3aMMO3aBUCUMOCTEH Kak rpyIina 3a/1a4
aHaIn3a JJaHHbIX.

Busyanuzanus kak rpymnmna 3a/1a4 aHajau3a JaHHbIX.
AHanmuTHYECKUH NOIXO0 K MOJEIUPOBAHHUIO.
WNnpopmamoHHbIil oaXo1 K MOAETUPOBAHHUIO.

Texnonorus KDD.

Hacrpoiiku noctymna k google Tabnuiam.

CBoniHBIE TAOIHIIBI U TUATPAMMBI.

[Ipumenenne craTucTU4ecKux HOpMyI I aHATN3a TaHHbIX.
TexcroBsie cnoxubie popmynst Lookup, Vlookup.

®opmyusl yeiosus IF.

Ccputkn 1 maccussl (BITP, T'TIP).

Makpochl.

[TapameTpuueckast 1 HemapaMeTpUUYecKasi CTAaTUCTHUKA.




44. dakropHblil ananu3 B Attestat.

45. PerpeccuonHbIl aHaym3 B Attestat.

46. KoppensunoHHbIi aHanu3 B Attestat.

47. OrmpeneneHue «HEUPOHHAS CETHY.

48. TlpuHIMNHATBEHOE OTIUYHME HEHPOHHBIX CETEH OT OOBIYHBIX
MIPOTPAMMHBIX CHCTEM.

49. HeiipocereBast Moieb 00paObOTKH JAHHBIX.

50. DneMeHTHI, U3 KOTOPBIX COCTOUT UCKYCCTBEHHBII HEHPOH.

51. YcnoBus yenentHoro (yHKIIMOHUPOBAHUS HEHPOHHOU CETH.

52. OcHOBHBIC HEIOCTATKH HEHPOHHBIX CETEH.

53. 3amava knacrepusanuu, e€ OTIINYNe OT KilaccuuKaimu.

54. OmpenienieHUe «KJIacTepy.

55. OcHOBHBIE ATallbl KIACTEPHOTO aHAIH3A.

56. [Ipouecc oOyueHus 6e3 yuutens (CaMoOpraHu3anus).

57. Otnunuue npoiecca 00ydeHUs ¢ yuuTesnaeM, oT o0ydeHus 6e3
YUUTEJIS.

58. Ctpykrypa cetn KoxoHena.

59. IlpuHIMIT KOHKYPEHTHOTO O0Y4eHUs], €r0 OCHOBHBIE IIIATH.

60. CtpykTypa kapTbl KoxoHeHa 1 MpUHIUT BEIOOpA YMCIIA STYEEK B HEM.

61. Ouenka pe3ynbTaTa KJacTepu3aluy 1Mo packpacke kapTel KoxoHeHa.

62. Pa3BeouHbIil aHaIu3.

63. BpemenHoit psif.

64. MHo>xecTBEeHHas JIMHEHHAs perpeccusi.

65. [IporHo3upoBaHue ¢ UCTIOIB30BAHUEM MHOKECTBEHHOU JTMHEHHOM
perpeccuu B iatdopme Loginom CE 6.5.4.

66. AnanTHBHBIE MOJICNIN TIPOTHO3UPOBAHHS.

67. KoMIIOHEHTBI BpEMEHHOTO psifa.

68. IIpouecc MPOrHO3UPOBAHKS BPEMEHHOTO psiZia ¢ IOMOIIBIO
KOMIIOHEHTHOTO aHaJIn3a.

69. MeTtobl aHATN3a BPEMEHHBIX PS/IOB.

70. Ce3oHHbIe KosI€OaHUS.

71. Tpenn BpeMeHHOTO psijia.

72. Ce30HHas KOMIIOHEHTa BPEMEHHOTO psifa.

73. Huknudeckasi KOMIIOHEHTa BPEMEHHOTO psija.

74. CriyqaiiHasi KOMIIOHEHTa BpEMEHHOTO Psijia.

75. Llenu HaXOXICHHUS ACCOIMATUBHBIX MTPABUIL.

76. Ob6nacTh MPUMEHEHUSI IEPEBLEB PEIICHHH.

77. ITaTHBIN anTOPUTM TIOCTPOCHHUS IEPEBHEB PEIICHUN aHATUTHIECKOM
miatgopme Loginom CE 6.5.4.

78. IlpumMeHeHune IepeBbeB PEIICHUH /Il ONTMCAHNUS TaHHBIX.

79. IlpumeHeHune epeBbeB PeIIeHUH 11 KITacCUpHUKaINK.

80. Ilpumepsl 001aYHBIX CUCTEM.

OOyuaromuiics J0MycKaeTcsi K MPOMEXYTOYHOM aTTeCTalliy MO0 AUCHUIUINHE TPU YCIOBUH
BBITTOJIHEHHSI BCEX TMPAKTHUYECKUX padOT, 3alIUTHl MHIMBUAYATHHOTO 3amaHus (04Has ¢opma
o0y4yeHHs), 3allUThl KOHTPOJBHOW paboThl (3aouHas (opma o0Oy4deHHs), BBIIOJIHEHUS Ha
MIOJIOXKHUTEIIbHBIE OIICHKH TECTOB IO JIEKIIMOHHOMY MaTepually W TeMaM, BBIHECEHHBIM Ha
CaMOCTOSITENIbHOE O0yUYEeHHE.

TecroBoe 3amaHre B CUCTEME dJIEKTpOHHOr0 00y4yeHus Moodle Bkmogaer 30 BOmpocos, B
CllyuaifHOM MOpsijiIKe BBIOpaHHBIX W3 OaHKa BoIpocoB. OOydaromieMycsi MpeaocTaBiseTcs 2
MIOMBITKH, M0 45 MUHYT Kaxkaasl.



Kpurepuu ouenku:

- «3aYTCHO» BBICTABISICTCS] OOYYAIOMIEMYCs, €CIIH UTOTOBOE TECTHPOBAHHUE B CHCTEME
aneKTpoHHOro 00y4yenue Moodle BeimonHeHo ¢ pe3ynbratoM 50% u BblILIE;
- «HE 3aYTEHOY» BBICTABISICTCS O0YYAIOIIEMYCs, €CIIM UTOTOBOE TECTHPOBAHUE B CHUCTEME
anekTpoHHoro ooyuenue Moodle BeimosnHeHo ¢ pesynbratom 49% u HUKE.

NuauBuayajbHble TBOPYECKHUE 321aHUA (IIPOEKTHI):

NuauBuayansHoe 3axanue «McciaenoBanue 3aBUCHMOCTH TOYHOCTH
BBINIOJTHEHHSI ONlePAlli OT KOJIMYeCTBA HEHPOHOB»

Pemenne nmaHHOW 3aJa4M MPOMU3BEAUTE C INOMOIIBIO SMYISATOPAa HEUPOHHBIX CETEH —
ITaTHOM omuueil aHamuTudeckoi cucremsl Loginom CE 6.5.4. Mactep 00paOOTKH CHUCTEMBI
MO3BOJISIET CKOHCTPYHPOBAaTh HEWPOHHYIO CETh C 33JaHHOM CTPYKTYpPOH, OIpEeAenuTh €€
napamMeTpsl ¥ 00Y4UTh €€ C TIOMOIIBIO OJJHOTO U3 JIOCTYIHBIX B CHCTEME aITOPUTMOB O0YUCHUSI.

Hccnenyiite 3aBUCUMOCTb  TOYHOCTM  MOJICJIMPOBAHMS  BBINOJHSAEMBIX  OIlEpaluid
OT KOJIMYECTBA HEHPOHOB.

B pe3ynbraTe BhINOIHEHHS 3aJaHKsl JOKEH ObITh MOTy4YeH IpaduK 3aBUCUMOCTH TOYHOCTH
OT KOJIMYECTBA HEHPOHOB B HEMPOHHOW CETH U CHEJAH BBIBOJ.

IMopsii0oK BHINOJIHEHUS:

1. Haxoxsce Ha y3iie UMIIOPTa, OTKPOITe MacTep 0OpabOTKH.

Bribepure pesxxum o0pabotku «HeipoceTby.

3. VYcraHoBuTe Ha3HadyeHue mnoie «A», «B» «Onepauus» kak BXoJHble, a moje «R» — Kak
BBIXOJTHOE.

4. YcTaHOBUTE aKTUBALMOHHYIO (DYHKLMIO B 3aBMCHMMOCTH OT Ballero Bapuanrta. B tabnune
NPUBEJCHB KOHKPETHBIC 3HAUCHHs MapaMeTpoB (TUNl (YHKIMH AKTUBAIMHM: CUTMOMJA,
TUIIEPTAHI€HC, APKTAHT€HC U 3HAYEHUE €€ KPYTH3HBI JJIS KaKJ0I0 U3 BapUAHTOB).

5. Paszmenute ncxoqHOe MHOXKECTBO JAaHHBIX HA 00ydaroIee U TECTOBOE, NCIIONIB3YsI TapaMeTphI
«110 yMoauaHuio». To ecTh, ycTaHOBUTE pa3Mep oOyuaromiero MuHoxkecTBa 95%, a TectoBoro
5%.

6. VYkaxwure ciocod pazdHeHusI HCXOJHOI0 MHOXKECTBA JaHHbBIX «CirydaitHO».

7. YcraHOBHUTE mapaMeTpbl OCTAHOBKU 00y4eHMsI HeHpoHHOU ceTn — omnOky menee 0,005 unu
noctikenue snoxu ooyuenust 35000.

8. 3amycrtuTe mporecc 00ydeHuss HEUPOHHOH CETH.

BapuaHThl K MHAMBHAYAJIBHOMY 321aHHIO

N

Bapuant Tun QyHkuum akTuBanuu Kpyruzna
1 Curmounna 1,2
2 ['mniepranreHc 09
3 ApKTaHTeHC 1,0
4 Curmomnpa 0,8
5 ['unepranrenc 1,0
6 Curmomnpa 0,7
7 Curmonna 1,3
8 I'unepranrenc 1,1
9 ['unepranrenc 1,4
10 Curmonna 0,9
11 I'unepranreHc 1,2
12 Curmonja 0,7
13 Curmouna 1,1
14 ['umepranreHc 1,3
15 Curmouna 0,95




10.

11.

12.

13.
14.

15.

[Tocne okoHuanus oOydyeHus: BbiOepuTe BH3yanm3aropsl Data Mining («['pad neiipoceTmy,
«/Inarpamma paccesHus», «YUrto-ecnmu») u Tabnuunasie aanHbie («OOydaronuii HaOOP»,
«Tabmuua» u «CTaTUCTHKAY).

B pe3ynbrate oOyueHuss Heipocetn OyayT NoOJdydeHbl: rpad HeHWpoceTH, Auarpamma
paccessHUs, TaOIHMIA pPE3yJbTAaTOB, CTATUCTUYECKHE XaPAKTCPUCTUKH, HHCTPYMEHT IS
IIPOBEJCHUS BBIUYUCIICHUN «YTO-ECIIN».

IlocnenoBarenbHO M3MEHSAWTE KOJIMYECTBO HEHPOHOB BHYTPEHHETO CJIOS B JUAIla30HE
oT 4 10 22 ¢ m1aroM 2 ¥ NpOBOAMTE IOCTPOEHUE HEUPOHHBIX CETEH.

IIpu mocTpoeHUM KaxJ10M HOBOW HEHMPOCETH IEPEMEIAUTE Kypcop B NMO3ULMIO «TeKCTOBBIN
dbaiim.

DuKCUpYHTE 3HAUEHUS CPEIHEN OLINOKH.

[Tonyuure rpaduk 3aBUCUMOCTH BEJIUYMHBI CpelHEHl OIIMOKM OT KOJIMYECTBAa HEHpPOHOB
B CKPBITOM CJIO€ HEMPOCETH.

Omnpeznenure TO KOJMYECTBO HEHPOHOB, KOTOpOE O0ECHEYMBAET MUHUMAIIBHYIO CPEIHION0
OMOKY B JAaHHOM JIMana3oHe U3MEHEHHUS YHUCIIa HEHPOHOB.

I[J'IH 3alUThl HWHAWBUAYAJIBHOI'O 3aJdaHUd O6y‘l&IOH.IPIﬁCH IMOKa3bIBACT IIPCIIOJAaBaTCIIIO

BBITIOJIHCHHOE 3aJIaHWe B aHanuTHyeckod cucreme Loginom CE 6.5.4. mpu HeoOXOoAMMOCTH,
MOSICHSIET, KaK BBITTOJTHSII.

CoNoOA~WNE

10.

Bonpochl kK HHAMBHAYATbHOMY 32/IaHUIO

IlonsATHE «HEUPOHHAS CETHY.

[TpuHIMNIMATBHOE OTINYHME HEHPOHHBIX CETEH OT OOBIYHBIX MPOTPAMMHBIX CUCTEM.
HeiipocereBast Mosienb 00pabOTKHU TaHHBIX.

DNEMEHTHI, U3 KOTOPBIX COCTOUT UCKYCCTBEHHBII HEUPOH.

[Tpumepsl Hauboee pacIpOCTPaHEHHBIX (PYHKIMI aKTUBAIMH.

VYcnoBus yenemHoro pyHKIMOHUPOBAHUS HEHPOHHOM CETH.

«TpeHnpoBKa» HEHPOHHOU CETH.

OcCHOBHBIE HETOCTATKH HEUPOHHBIX CETEH.

OMyJATOp HEUPOHHBIX CETEH.

BosmoskHocTn ananutrdeckoi mardopmsl Loginom CE 6.5.4.

Kpurepuu oueHku:
- OIICHKA «3a4YTC€HO» BBICTABJISICTCS 06yqafomeMycs1, €CJIN BBIITOJIHEHBI BCE Tpe60BaHI/I$I 3alaHUsA
W JJaHBbI OTBCTHI HA BOIIPOCHI IPCTIOAaBATCIIA;

- OIICHKA «HE 3a4TEHO0)» BBICTaBJISAETCS 00ydaromeMycs, €Cliu 3a/JaHue BHIMIOJHEHO MEHee YeM Ha
MOJIOBUHY, 00 YJarOITUICS 3aTPYAHSIICS C OTBETAMH HA BOIIPOCHI MIPEIO1aBaTes.

NuauBuayanbHoe 3a1aHue
OT1u4éT Mo Teme «I/Icc.ne)]ona}me 3aBUCUMOCTHU TOYHOCTH BBIINNOJITHCHUSA onepaum‘/i
0T KOJINYeCTBA HEPOHOB»

O(I)OpMI/ITC OTUET 110 HUTOraM BBIIIOJHEHMS HHAUBUAYAJIBHOT'O 3aJaHHWA «HccnegoBanue

3aBHCUMOCTH TOYHOCTH BBIIIOJTHCHUSA onepaunﬁ OT KOJIMYECTBA HGﬁpOHOB».

CrpyKTypa oT4€Ta IPUBE/ICHA HIKE!
1. TutynbHbll JucT. Ha TUTynbHOM nHcTe YKa3bpIBalOTCS (aMuius ¥ HMHULUAIBI

oOyuatomerocs, Homep rpymmsl, DO npenonasarens, Ne BapuaHTa 3a1aHusl.



2. TToctanoBka 3agaun. bepércst 3 MHAMBUIYATLHOTO 33JaHUs, yKa3aTh TUI aKTUBAIIUH,
COTJIaCHO BapHaHTy.

3. Xoxa BoimonHeHUs. CKPUHIIOT KaXJIOW IMOJYYCHHOH Heipocetn (B mporpamme) ¢
OMKMCAHUEM HTANOB PabOTHI.

4. Tabnuily 3aBUCUMOCTH BEJTMYMHBI CPEHEN OMMOKH OT KOJIMYEeCTBA HEHPOHOB.

5. I'paduk 3aBUCUMOCTH BEJIMYMHBI CPeTHEN OUIMOKH OT KOJIMYeCTBa HEHPOHOB.

6. 3akmouenue. B 3axmoueHnn (HOpMyIUpPYIOTCS BBIBOJABI IO MpPOJAETaHHON pabore,
YKa3bIBAETCS KOJIMYECTBO HEUTPOHOB, 00ECTIEUNBAIOLIUX MUHUMAIBHYIO CPEIHION0.

7. Cniucok nurepatypbl. CIIUCOK JIMTEPATYPHI TOJIKEH COAEPHKATh MUHUMYM JIBE CChUIKH.

TpeOoBanus K oTUETY:

CrpykTypa oTueTa JODKHA OBITh CTPOro COOMI0ICHA.

OTtuér gomKeH ObITh 0T(POPMATUPOBAH.

Kaxknast ctpykTypHast 4acTh J10JI)KHAa HAUUHATHCS C HOBOM CTPaHUIIBL.

Bce cTpanulibl B oT4eTe, KPOME TUTYJIHHOMU, JOJKHBI OBITh IPOHYMEPOBAHBL.

RN

Kpurtepum ouenku:

- OLCHKA «3a4YTCHO» BBICTABJISACTCS 06y11a}0meMyc;I, €CJIK BBIIIOJIHCHBI BCC TpC6OBaHI/I${ 3aJaHusA
W JJaHbl OTBCTHI HA BOIIPOCHI IIPCIIOAABaATCIIA;

- OIICHKA «HEC 3a4TCHO)» BBICTABJIACTCA O6y‘-IaIOHI€MYC$I, €CJIM 3aJaHHEC BBIIIOJIHCHO MCHEC YEM Ha
IIOJIOBHUHY, 06yanOIHHﬁCH 3aTpyAHAJICA € OTBETAaMU Ha BOIIPOCHI IIPCIIOAaBaTCIIA.

BapuanTsl 3a1aHuii 1)1 KOHTPOJILHOM padoThI

Bapuant Ne 1

1. Posnp aHanu3a JaHHBIX B COBPEMEHHOM MHpE.

2. bBa3oBbie IPUHIHITEI 00PaOOTKU BOIBITMX JaHHBIX.

3. Texnonorust KDD.

4. Wurepdeiic google tabmuir.

5. IIporHo3mpoBaHHE C UCIIOIB30BAaHHMEM MHOKECTBEHHOW JIMHEHHOW perpeccud B
mwiatdopme Loginom CE 6.5.4.

6. IlpakThueckoe 3ajaHWe: HaWaUTe B ceTH VIHTEepHET JBa cailiTa, Ha KOTOPBIX
UCTOJb3YIOTCS CUCTEMBI TPOTHO3UpOBaHus. Onummre, 100aBbTE CCHIIIKM HA CANTHI.

Bapuant Ne2

1. HayuHsle uccienoBanus B chepe aHaIN3a JaHHBIX.

2. Pacnpenenennblie (hailIOBBIE CHCTEMBI.

3. Krnaccudukanus u nporao3upoBaHue Kak rpymnna 3a7a4 aHainu3a JaHHbIX.

4. PerpeccroHHBIN aHAIM3 TaHHBIX cpeacTBaMu google tabmuir.

5. IllraTHBIi anrOPUTM IOCTPOCHUS JEPEBBHEB PpEIICHWH aHAIUTHYECKOW Iuiatdopme
Loginom CE 6.5.4.

6. Ilpaktuueckoe 3anaHue: Haiinute B cetu MHTepHeT nBa caiiTa, Ha KOTOPBIX
HCIOJIb3YIOTCSl PEKOMEHJaTelIbHbIe chucTeMbl. ONMUIINTE, 100aBbTE CCHUIKU Ha CalTHI.

Bapuant Ne3

1. Tlpumepbl npuMeHEHUs! METOAOB aHAIN3a TaHHBIX.

2. Kacrepu3zamms Kak rpyrina 3a7a4 aHaJu3a JaHHbIX.

3. CaojHble TabJIHUIBI U JHAarpaMMbl cpeacTBaMu google tabmuil.

4. TIpuHUMIUATIBHOE OTIMYME HEWPOHHBIX CETEH OT OOBIYHBIX MPOIPAMMHBIX CHCTEM.

5. Loginom. [IpumeHeHne AepeBbEB PEILICHUH IS KIAacCU(PHUKALIHH.

6. IlpakTmueckoe 3amanue: monw3ysck cucreMamu SCOPUS, Web of Science, E-library

(PMHLI), BbIsIBUTE HECKOJIBKHUX BEAYIIMX YYEHBIX B cpepe aHAIN3a TaHHBIX.
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Bapuant Ne4
AJTOpUTM MOCTPOCHUS CUCTEMBI aHAJIN3a TAHHBIX.
JK¥3HEHHBII 1IUKII TaHHBIX.
AHanuTUYecKui MOIX0J K MOJICITUPOBAHHUIO.
Google Tabnuier: cepuiku u Maccubl (BITP, T'TIP).
Loginom. Tpena BpeMeHHOTO psifa.
[TpakTryeckoe 3aMaHue: MOJIb3yACh OJHON U3 nepeunciennsix cuctem SCOPUS, Web
of Science, E-library (PUUHL]), mpoananu3upyiite AMHAMHUKY KOJIMYECTBA ITyOIMKALUI
3a IATh JIET 110 Hanpasjenuto Deep Learning.
Bapuant Ne5
Onpenenenne «aanubiey». ['OCTrI ¢ onpeneneHus My JaHHbBIX.
3ajava KiIacTepu3alum, € OTIIMINE OT KIacCH(pUKaIHu.
WudopManoHHbIH MOIX0A K MOJICTUPOBAHUIO.
KoppensinoHHblii aHau3 TaHHBIX cpeacTBamu google Tabuui.
daxTopHbIi aHaM3 B Attestat.
[TpakTHueckoe 3aaHue: MoNb3ysICh OJJHOM U3 nepeuncieHnbix cucreM SCOPUS, Web
of Science, E-library (PUHII), npoaHanu3upyiite IMHAMHUKY KOJIMUYECTBA MyOIMKAIAi
3a STk JIST 1o HanpaeieHnuto Big Data.
Bapuant Ne6
Hannsie. Onpenenenus n3z ©3-149.
[TprMep akTyanbHOTO HAMpaBJeHHs B 00JIACTH aHAIN3a JaHHBIX.
Knaccudukanus 3agau Data Mining.
[Tpumenenune MakpocoB B google Tabmuiax.
Accolparym, aHainu3 B3auMO3aBUCUMOCTEH Kak rpyIina 3a7a4 aHain3a JaHHbIX.
[TpakTHyYecKoe 3aaHue: MONIb3YsICh OHOMN U3 nepeuncicHubix cucteM SCOPUS, Web
of Science, E-library (PUHII), Haiimute nsTh nyOauKauuii ¢ HauOOJNbIICH
UTHPYEMOCTBIO 3a MOCIIEAHNE IeCATh JIET 10 HanpasieHnuio Big Data.
Bapuant Ne7
Ku3zHeHHbI UK JaHHBIX. OCHOBHBIE ATAIbI.
Busyanuzanus kak rpymmna 3aa4d aHaiu3a JaHHbIX.
@yHKIUA KOHKYPEHTHOI'O CXOJICTBA.
®opmynst yenosust IF B google Tabmumax.
JlucniepcuonHnbii aHanu3 B Attestat.
[MpakTHueckoe 3aaHue: MONb3YsICh OJJHOM U3 nepeuncieHnbix cucteM SCOPUS, Web
of Science, E-library (PWHII), Haiimute msITh nyOaMKamuii ¢ HanOONIbIIEH
UTHPYEMOCTBIO 32 MOCIEIHNE IECATh JIeT 1o Hampasienuto Social Network Analysis.
Bapuant Ne8
Mertamauusie. 'OCToI a1 METaJaHHBIX.
VYcnoBus yenentHoro (yHKIIMOHUPOBAHUS HEHPOHHON CETH.
Dransl pelieHus 3aJaui aHaIu3a TaHHbIX U UX B3aUMOCBSI3H.
[TpumeHeHue cTaTHCTHUSCKUX (GOPMYIT ISl aHAIM3a JaHHBIX B J00gle Tabiumax.
Loginom. OrieHka pe3yibTaTa KiacTepu3aliiy Mo packpacke kaptbel KoxoHeHa.
[TpakTHyeckoe 3a1aHue: MOJIB3YsICh OJHON U3 nepeuncieHHbIx cuctem SCOPUS, Web
of Science, E-library (PUHII), waiigute mnaTh NyOAMKANUid ¢ HAUOOJBIICH
IIUTHPYEMOCTBIO 3a TIOCIICTHHE JIeCATh JIET 1o HanpasieHuto Deep Learning.
Bapuant Ne9
Ku3HeHHbI UK MeTafaHHbIX. OCHOBHBIE ITaIlbI.
Omnpenencnne «AHATUTHKA BONBIIMX TaHHBIX.
KavecTBeHHBIN 1 KOJTUYECTBEHHBIN ATAllbl aHATIU3A TAHHBIX.
Hacrpoiiku noctyna k google Tabmumam.
Koppensonnsrit ananus B Attestat.



6. IlpakTHueckoe 3aJaHMe: IMOJB3YACh HAYYHOW-ICKTPOHHOH OmoOmmoTekoit E-library
(PUHLI), HatiguTe NATh aKTyaIbHBIX MyOJUKAIMI IO aHATTN3Y JaHHBIX.
Bapuant Nel0
bonbmine gannble. [19Th XapakTepUCTHUK, MPUCYITUX OOJIBIINM JaHHBIM.
OcHOBHBIE HETOCTATKA HEHPOHHBIX CETEH.
TekcroBbie crnoxHbie popmyisl Lookup, Vlookup B google Tabnuiax.
OCHOBHBIC 321291 aHAIN3a JaHHbIX.
Loginom. Llenu Hax0XIeHUS aCCOIMATHBHBIX ITPABHUIL.
[TpakTuyeckoe 3ajaHue: MONB3YACh HAYUHOM-3JIEKTpOHHOW OmOimorekoit E-library
(PUHL), naiigure nybaukamnuu mo teme «Big Data: mepcrnektuBbl pa3Butus B Poccumy.

oakwnPE

KontponbHast pabGota BeimonHsercs oOydarouumucs 3aouHod (opmbl. Craercss Ha
IIPOBEPKY MPENOIABATENIO B [IEPUOJL CECCUMU.

[Ipu omeHKe KOHTPOJBHOW PAOOTHI OMPENENSIOTCS BBIACPKAHHOCTh TpeOOBaHMM K
0(pOpMIICHHIO KOHTPOJIbHOM pabOThI, COOTBETCTBHE COJIEPKAHUS 3aJaHHOMY BapHAHTY, ITOJIHOTA
U TOCIENOBATENbHOCTh HW3JIOKEHUS, HAJIMYUE JIOCTATOYHBIX IOSICHEHUW, BBINOJIHEHHE
IPAKTUYECKOI0 3aJjaHMsl, YUCIIO U XapaKTep OLIMOOK (CyLECTBEHHbIE WM HECYIIECTBEHHbIE), a
TaK>Xe OTBETHI HA YTOUHSIOLME BOIIPOCHI IPEMOIABATENS 110 COJEPKAHUIO0 KOHTPOJIBHOM.

Kpurtepum ouenku:

- OLIEHKA «3a4TE€HO» BBICTABIIAETCS 00Y4aOLIEMYCsl, €CIIM KOHTPOJIbHAs PadOTa BBIIIOIHEHA
10 CBOEMY BapUaHTYy, JOIMYILEHO [0 KaKJOMY 3a/laHUIO0 10 OJTHON HECYIECTBEHHOH olnOKe U B
OJTHOM 33J[aHWU JIOMYyIEHa OJIHA CYIIECTBEHHAs OIIMOKA, MPUBEACHBI CXEMBI, TAONHLBI U
PHUCYHKH, TpeOYIOLIE ITH MOSICHEHUS 110 paboTe.

- OLICHKA «HE 3a4TeHO» BBICTABIIETCS OOydYaroUeMycs, €CIM KOHTpOJbHas pabora
BBITIOJIHEHA HE 110 CBOEMY BAPUAHTY, AOIYIIEHO 10 MOJ0OBUHE 3aJaHUH 10 OJHOM CYIIECTBEHHON
omuoKe, He MPUBEICHBI CXEMBI, TAOIHUIBI M PUCYHKH, TPEOYIOIINE STH MOSICHEHUS 110 paboTe.



