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IIpu paspaboTke padoueii mporpaMmbl YI4eOHOMN TUCIIUIIMHBI B OCHOBY IOJIOKCHBI:

1) ®I'OC BO mno Hampasnenuto noarotoBku 35.04.04 ArpoHomusi, yTBep)KJIeHHbI MUHHCTEPCTBOM
oOpazoBanus u Hayku PO 26 urons 2017 r., mpuka3 Ne 708.

2) YueOHBIN TJIaH OCHOBHOW 00pPa30BaTENbHOM MPOTPaMMbl ATPOOHOTEXHOJOTHH CEJIEKIMU TOJIEBBIX
KyneTyp ofo0peH YuenbiM coBeToM DPI'BOY BO TI'AY Cesepnoro 3aypanbs oT 25 mas 2023 T.
IIporoxon Ne 10.

Pabouas nmporpamma yueOHON NUCIUIUIMHBI (MOJyJIs1) 0JI00peHa Ha 3aceaHuu KadeApbl MATEMATHKH U
unpopmatuku ot 25 mas 2023 r. ITpotokon Ne 9.1.

Y

H.o. 3aBenyromiero kadeapoi H.H. MansuykoBa

Pabouas mporpamma yueOHON TUCIUTLTHHBI (MOIYJIs) 0100peHa METOINIECKON KOMUCCHEN HHCTUTYTA

ot 25 mas 2023 r. IIporoxon Ne 7a.
A

[Ipencenarens METOAUYECKON KOMUCCUU UHCTUTYTA, O.A. MenskoBa

Pa3paboTuuk:

Epémuna JI.B., k.c.-X.H., TO1IeHT Kadeapbl MaTeMaTHKU U HH()OPMATUKH

JMpeKTOp HHCTHTYTA: M.A. KoHomiuH




1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IMCHUILIIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHUsI 00pa30BaTeIbHO MPOTrPaMMbI

Koo [Iepeuenb mIaHUPYEMBIX
Nupukatop AoCTHXKEHUSA
Komne- | Pe3ynabTaThl OCBOCHUS PE3yIbTaTOB OOYUCHHSI 110
KOMIIETEHIINHU
menyuu JUCLUTIIINHE
3HaMb:
- TCOPCTUICCKNUE OCHOBLI U
METO/Ibl PEIICHUS 3a1a4
aHaJIn3a JaHHBIX, UMCTh
MMpeaACTaBJICHUC 00 OCHOBHBIX
TEHACHIUAX Pa3BUTHA TCOPHUU
I/I,le VE-1 - OCBaI/IBaCT " IIPAKTHUKU JAaHHBIX U
MeToj1aX paboThI C HUMH,
Criocoben TEOPETUYECKHE OCHOBEI U ‘ P ’
OCYICCTBIATH METO/Ibl aHAIN3a JaHHBIX eme.
KPUTHHYECKHH aHATH3 A a ’ - pemaTh TUIIOBBIE 337a41 B
K-1 POGIEMHBIX HNPUMCHACMBIX IPH PCIICHUHN | oO1acTH aHAIN3a JaHHBIX,
cuTyauuit Ha ocHoBe | MPHKJAIHBIX 337124 B MIPUMEHATH

CHCTEMHOTO II0JIX0/J1a, o0JacTu Hqu)GCCHOHaJIBHOﬁ COOTBCTCTBYIOIHUC MCTObI

BbIPa0aTHIBATH NeITEeIILHOCTH U 3HAaHUA B

CTpaTeruio ACUCTBUI npodeccuoHaIbHON
JIESITEILHOCTH,
e1a0emn.

- METOJIMKOM aHaJIH3a
AAaHHBIX JJIA pCUHICHUA
THUIIOBBIX 33/1a4 B 00J1aCTH
npodeccHoHATEHOM
JeSATEILHOCTH.

2. MecTo AUCHHMILVINHBI B CTPYKTYype 00pa30BaTe/ibHOH IPOrPaMMBbl

Jannas qucuumuimHa oTHOcUTCs K PT/[. Daxynemamuguol.

Jlis u3yyeHus: TUCIUIUIMHBI HEOOXO0AMMBI 3HaHUS B 00JacTU: MaTeMaTUKH, HTHPOPMATHUKU
U I (PPOBBIX TEXHOJIOTHH.

Beeoenue 6 ananuz oannvix SBISETCS NMPENIIECTBYIOLIEH TUCIUIUIMHON JUIsl BBITYCKHOU
KBAJTM(PHUKAIIMOHHOI paboThI.

HucnunnuHa uzydaercst Ha 2 Kypce B 3 ceMecTpe 1Mo ouHo# ¢hopme 00yueHus.




3. O0beM AUCHMILUIMHBI H BUABI Y4eOHOH padoThl

OO0m1as TpyA0EMKOCTh JUCIUIUIMHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX €IMHUIIBI).

. dopma o00ydeHHS

Bun yaeOHOM paboThI pe—
AyauTOpHBIE 3aHATHS (BCEro) 48
B mom uucne: -
JleKuoHHOTO THITA 24
CeMHHapCKOro Tuma 24
CamocTosiTeJIbHasi pa6oTa (Bcero) 60
B mom uucne: -
[TpopaboTka MaTepuana JeKIuH, 30
MOJITOTOBKA K 3aHSATHUSIM
CaMOCTOSATEIHhHOC U3YUYCHUE TEM 6
KypcoBoii npoekT (pabota) -
Pacuerno-rpaduueckue paboTsl -
KonrponbHas pabora -
Pedepar -
WuauBuayaibHbBIC 3a1aHUAS 24
Bui mpoMexxyTO4HO# aTTecTanuu: 3a4yer
OO0uasi TPy10€eMKOCTh:
4acoB 108
3a4ETHBIX €IUHULI 3

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

Ne HaumenoBanue ConepxaHue pa3nena
m/m | pasjena IUCIUTUIHHBI
OcHoOBBI aHaNIM3a Ponp anHanu3a gaHHBIX B coBpeMeHHOM Mupe. Hayunble
1. | maHHBIX uccienosanus. [Iporpammuoe obecrieuenue. Iloctpoenue cuctembl
aHaJn3a JIaHHbBIX.
Bunpl nanHbIX, JlanHble, MOAXOJbI M ONPEAENICHUS, XU3HEHHBIM LMK JAHHBIX.
5 KJaccuukanus [ToHsTHE MeTallaHHBIX, )KU3HEHHBIH IIMKJI METaJaHHBIX. bonbine
" | METOJI0B aHaIU3a JaHHbIE, CUCTEMBbI yIpaBieHUs bonpmmmu naHHbIMU. 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 ¢Gopmyinsl Lookup, Vlookup; dopmysnsl
ycnoBus IF, cepuikn u maccussl (BIIP, I'TIP). Makpocsl.
AHaIN3 TaHHBIX B [TapameTpuueckas u HenapaMeTpuyuecKas CTaTHCTHKA.
4. nporpamme AtteStat | JMCIEPCHOHHBIN, PErpecCHOHHBIN, KOPPEIIINOHHBIM, (haKTOpHBIH,
excel KJIACTEPHBIN U MHPOPMALIMOHHBIN aHAIIN3.
Wurennekryanbupiii | UaTepdeiic ¥ KOMIOHEHTHI 00pabOTKM gaHHBIX B LOw-code
aHaJIN3 JIaHHBIX B wiatpopme  LOginOm. Dtambl  MHTEIUIEKTYaJbHOTO — aHAIM3a
aHAJIUTUYECKOU JTAHHBIX. Tpanchopmanust  AaHHBIX, BU3YaJIU3aIIHs u
5. | mnardopme QHAINTUYECKAs: OTYETHOCTh. [IpOrHO3upoBaHNEe BpEMEHHBIX PSI/IOB.
Loginom Hcnonb30BaHre TEXHOJOTMM HEHPOHHBIX CE€TeW [id  3ajad
Community Edition | nporHozupoBanusi. MeToAbl KJIACTEPHOTO aHamW3a M IIOHCKa
accOIMATHBHBIX MpaBwi B Loginom pexxume Data Mining.




4.2. Pa3nenn! JUCHUIIINHLI 1 BHABI 3aHATHI
ouHas opmMa 00ydeHUs

HanmenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
IHACIIATUIHHEI THIA THIA 4acoB
1 2 3 4 5 6
1. | OcHoBEI aHaIN3a JAHHBIX. 6 2 8 16
2. | Buapl nmaHHBIX, KiIaccH(pUKAIHI 6 2 6 14
METO/IOB aHAJIM3a JTaHHBIX.
Google Tabmuupl a8 aHaIu3a 2 6 6 14
JIAHHBIX.
AHanmu3 JaHHBIX B TIPOrpaMMe 2 6 6 14
AtteStat excel.
WHTennekTyanbHbIi aHATN3 8 8 34 50
JAaHHBIX B aHAJTUTHYECKOMN
wiatpopme Loginom Community
Edition
Utoro: 24 24 60 108

4.3. 3aHsTHSA CEMMHAPCKOI0 THNA

Ne pasziena TpynoeMKocThb
JVCIIATUTHHEI Tema (uac)
OYHast

2 3 4

1 MS EXxcel. BeicTpoeiicTBHE CHCTEM aHAIN3a 2
JTAHHBIX.

2 MS Excel. bBunapHasi © MHOYKECTBEHHAs 2
Kiaccu(UKAIUs JTAHHBIX.

3 Google Tabmuibl. @opMyIIbl Il aHATIHA3A 2
JTaHHBIX.

3 Google Tabymibl. CBOIHBIC TAOJIUIIBI 1 2
JIarpaMMBbl.

3 Google Tabnuipl. ABTOMaTH3a1Us PAOOTHI. 2
Makpochl.

4 AtteStat. [Tapamerpudeckas u 2
HernapaMeTpHuecKasi CTATUCTHKA.

4 AtteStat. /TucriepcoHHBII 1 (haKTOPHBII 2
aHaJIM3.

4 AtteStat. PerpeccroHHBIN 1 KOPPENIAIIMOHHBIN 2
aHaJIM3.

5 Loginom Community. ba3zoBbie HaBbIKK 2
pabotel. OuricTKa U TPen0OopadboTKa TaHHBIX.

5 Loginom Community. Tpanchopmarus u 2
BU3yaJIN3aIusl.

5 Loginom Community. IIporao3upoBanue Ha 2
OCHOBE JIOTHCTHYECKOH PErpeccui.

5 Loginom Community. BeisiBnenue 2
ACCOIMATHBHBIX MPABUIL

Hroro: 24

4.4. IlpuMepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (padoT) - He npedycmompeno OIIOIT




5. Opranusanusi cCaMoCTOSITeIbHON PadoThI 00y4AKIINXCH M0 JUCHHUILINHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €€ KOHTPOJIb

Tun caMocTosiTeJIbHOM PadoThI dopma 00ydeHus Tekymuii KOHTPOJIb
ouHast
[IpopaboTka MaTepuaia JEKIIHH, 30
MOJITOTOBKA K 3aHITHIM TectupoBanue
CaMocCTOsATEIbHOE U3YUYECHUE TEM 6
NunuBuayanpHOE 3aaHKE 24 3amuTa WHIUBUYyaTbHOTO
3a/laHus
BCETO YaCOB! 60

5.2. YueOHO-MeTOAuYecKHe MATEPHAJIBI IJIs1 CAMOCTOATEILHON padoThI:

1. Bsenmenue B aHanu3 JAaHHBIX [DNEKTPOHHBIN pecypc|: Meronnyeckue ykazaHus K
BBITIOJTHEHHUIO CaMOCTOSITeIILHOM PaOOTHI IS HAIPaBIICHUH MOJATOTOBKH, peannu3yeMbix B 'AY
Cesepnoro 3aypanbs / ABrop-coct. [I.B. Epémuna. - Tromens: 'AY Cesepnoro 3aypanbs, 2023.
-12c.

2. IlImapesa, I'. B. AHanu3 gaHHBIX: yaeOHO-MeToaudeckoe nmocooue / I'. B. IlInapesa, XK.
I'. ITonomapeBa. - Cumdeponosns: YHUBEPCUTET 3KOHOMHUKU U ympasienus, 2019. - 129 c. -
Tekct: anexrponnsiii // Ludposoit obpasosarensHbiii pecype IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/89482.html - Pesxum moctyma: 1uis aBTOPU3HUP. IMOJIB30BaTEIIEH.

3. ®eaun, ®. O. Anaimm3 nanabix. Yacte 1. IloaroroBka JaHHBIX K aHAIM3Y: y4eOHOE
nocobue / @. O. Gequn, ®. O. Oeaun. - MockBa: MOCKOBCKHIA TOPOJCKONW TeIaroruyecKuii
yauBepeuteT, 2012. - 204 c. - ISBN 2227-8397. - Tekct: 3ieKTpOHHBIA // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS: [caiir]. - URL: https://www.iprbookshop.ru/26444.html -
Pexxum mocTyna: A aBTOpU3HP. TOTH30BATEIICH.

5.3. TeMbl, BBIHOCHMbIE HA CAMOCTOSITE]ILHOE U3YUEeHHE:

Pazgen 1. OcHOBEBI aHa/IM3a JaHHBIX.

1. TexHonoruu aHanHM3a JAaHHBIX.
1.1. Ananutnueckuil 1 HHGPOPMALMOHHBIN MOJXOAbI K MOJIETHPOBAHUIO.
1.2. Kuaccel 3a1au4, peniaemsie metogamu Data Mining.

Paznen 5. UHremnexTyadbHbI aHamu3 JaHHBIX B aHanuTHyeckod miaardopme Loginom
Community Edition.
1. Tlouck accolMaTHBHBIX MPaBUIL.

1.1. Beeaenue B ahppUHUTHUBHBIN aHATIU3.

1.2. Metoauka rmoMcka acCOIMaTUBHBIX MPABUIL.




6. @OoHA OLEHOYHBIX CPEACTB /UIS1 NPOBEJAEHHS MPOMEKYTOYHOH AaTTecTAlMH
o0yvyaummxcs Mo AMCHUILIHHE

6.1 IlepeuyeHb KOMIETEHIHIi W OIEHOYHBIE CPEICTBA HWHIMKATOPA JOCTHKEHHSA
KOMIIeTeHIIU I

Koo [lepeuenb mIaHUPyEMBIX HanmenoBanue
NHpukatop A0CTHXKEHUS
Komne- pe3yIbTaTOB OOYUYCHHSI T10 OLICHOYHOTO CPEJICTBA
KOMIIETEHIINHI
menyuu JUCHUTIIINHE
3HAMb:

- TEOPETUICCKHUE OCHOBBI U
METO/IbI PELICHHUS 32134
aHaJIn3a JaHHBIX; HMETh
MPEJICTaBICHUE 00 OCHOBHBIX
TEHCHIIUSAX Pa3BUTUSA TCOPHUU
Y IPaKTUKH JAHHBIX U
MeToaax paboThl ¢ HUMU;
ymemsy:

- pemaTh TUIIOBBIE 3aa4H B
HNPUMCHACMBIX NP PCIICHUH | 00IaCTH aHAJIN3a JaHHEIX,

N3 yk-1 - OcBanBaer
TEOPETUYCCKHE OCHOBBI U
METO/IbI aHAJIM3a JaHHBIX,

YK-1 Tect
B MPUKJIAIHBIX 3371a4 B IPUMEHSITh
o0actu npodeccuoHabHON | COOTBCTCTBYIOIIUC METObI
OEATEIIBHOCTHA 1 3HaHU:A B §
poQeCcCUOHAIBHON
NeITEIIbHOCTH,
ena0emn.

- METOJMKOW aHaIu3a
JaHHBIX JJISA pCHICHUS
TUTIOBBIX 3aj1a4 B 00JIaCTH
npo¢eCCHOHAIBHON
JIESITEIIbHOCTH.

6.2. IlIkaJabl OLeHUBAHUSA

IIIxana omeHUBaAHUSA TCCTHPOBAHUSA HaA 3a4€TC

% BBINOJIHEHUS 32JaHUS PesyabTar
50 -100 3a4TEHO
menee 50 HE 3aUTCHO

6.4. TunoBble KOHTPOJIbHbIE 32/IaHUA HJIM HHbIE MAaTepPHAJIbI:

YKa3aHbl B IPUIOKEHUN 1.

7. TlepevyeHb OCHOBHOI M /ONOJHHUTEIbHOH y4eOHOIi JMTEepaTypbl, HE0OXOAMMOIi

JJIS1 OCBOCHHUS M CUUIIIMHBI
a) OCHOBHas IuTepaTypa

1. Hensbix, A. H. CoBpeMeHHbIE METOABI MPHUKIATHON HH(MDOPMATUKU B 3ajaYaxX aHajiIwW3a JaHHBIX:
ydaeOHOoe mocoOme Mo Kypcy «MeTojibl MHTEIUICKTyaabHOro aHanm3a gaHHbix» / A. H. Lensix, A. A.
Hensrx, 3. M. KoroB. - PocroB-na-Jlony, Taranpor: W3marensctBo IOxkHoro (denepaibHOTO
yauBepcutera, 2021. - 130 c. - ISBN 978-5-9275-3783-9. - Tekct: anextponssiii // Ludposoit
obpaszoBatesnbhbiii pecypc IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/117165.html -
Pexxum goctyma: asist aBTOPU3MP. MMOJTB30BATENCH.

2. Kotuxkos, I1. E. Ananu3 maHHbpIX: ydeOHO-MeToamdeckoe mocooue / I1. E. KotukoB. - CaHKT-
[erepbypr: CIIOITIMY, 2019. - 48 c. - ISBN 978-5-907184-46-6. - Tekcr: anekTpoHHbIH / JlaHs:




2NeKTPOHHO-OnbOMoTeunas cuctema. - URL: https://e.lanbook.com/book/174498 - Pexxum moctyma: s
aBTOpH3. MOJIb30BaTENEH.
0) TONOJIHUTEIbHAS JTUTEPATYPa

3. Illmapesa, I. B. Ananu3 maHubIX: ydeOHO-MeTomuueckoe mocobue / I'. B. Illmapesa, XK. I
ITonomapera. - Cumdeponoiab: YHHBEPCUTET 3KOHOMHKH W ymopasiacHus, 2019. - 129 c¢. - Tekcr:
anekTpoHubi  //  lludposoit oOpasoBarenspHbli  pecypc IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/89482.html - Pexxum moctyma: 1is aBTOPU3UP. TIOTB30BATEICH.

4, ®enun, ®. O. Anamm3 ganaeix. Yacts 1. [loaroroBka JaHHBIX K aHATH3Y: yaeOHOE TTocodue / .
O. ®enun, ©. ®. deaun. - MockBa: MOCKOBCKUH rOpOJCKON TieJarornueckuii yausepeuter, 2012. - 204
C. - ISBN 2227-8397. - Tekct: anekTpoHHBIH // DnexTpoHHo-OnOmmoreunas cucrema IPR BOOKS:
[caiit]. - URL: https://www.iprbookshop.ru/26444.html - Pexum noctyma: mis  aBTOpH3MD.
MIOJIB30BATEIIECH.

5. ®enun, ®. O. Ananu3 nanaeix. Yacte 2. MHCcTpyMenTsl Data Mining: yueOHoe mocobue / @. O.
Oenun, O©. O. Geaun. - MockBa: MOCKOBCKUI TOPOACKOM meaarornyeckuii yausepeuret, 2012. - 308 c.
- ISBN 2227-8397. - TekcT: aneKTpoHHbIi // DnekTpoHHO-0nbanoTeunas cucrema IPR BOOKS: [caiit]. -
URL: https://www.iprbookshop.ru/26445.html - Pexxum goctyna: 1sist aBTOpU3UP. MOJIb30BATEINCH.

8. Ilepeuenb pecypcoB HHGPOPMALHOHHO-TEIEKOMMYHUKAIMOHHON ceTH
"WHTepHer"

http://www.intuit.ru/ - HatimonanbHbIi OTKPBITEINA YHHBEPCUTET «HTYHT.
http://www.planetaexcel.ru — caiit o Bosamosknoctsx Excel.
http://office.microsoft.com/ru-ru - caiir pupmsr Microsoft.

9. MeToauuecKkue YKa3aHusd 1JI oﬁyqamumxca 0 OCBOCHHIO JTUCHMIIJIUMHBI

1. BBenenue B aHanu3 JaHHBIX [ONEKTpOHHBIM pecypce]: MeTtoauueckue ykasaHusl K
IPaKTUYeCKUM paboTaM [yl HaIlpaBJICHMH MOArOTOBKH, peanusyeMbix B ['AY CeepHoro
3aypainss / ABtop-coct. JI.B. Epémuna. — Tromens: 'AY Cepepnoro 3aypanbs, 2023. - 60 c.

10. MMepeyens UHGOPMAIMOHHBIX TEXHOJIOTH A

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 anextpoHHoro ooyuenust Moodle.

oukrwdE

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIINHBI

[l mpoBeneHUsl MPaKTUUECKUX 3aHATUN MO TUCHUIUIMHE «BBeneHHe B aHAIU3 JaHHBIX)
UCIIOJIb3YETCSl KOMIBIOTEpHBIN Kitace (14-15 KOMMBIOTEPOB) C YCTAHOBJIEHHBIM MPOTrPAMMHBIM
o0ecrieyeHueM.

Jlexumonnble 3aHATHS MpoBoAATCs B yueOHbIx aynutopusix ®I'BOY BO I'AY Cesepnoro
3aypanbs ¢ MyJIbTUMEAUHHBIM 000pYA0BaHUEM (IIPOSKTOP W/WIIM UHTEPAKTUBHAS JOCKA).

s BBIMONHEHUS CAMOCTOATEIbHOW paboThl OOy4aroumyecss MOTYT TOJb30BaThCS
yutanbHeiMu 3anamMu Oubnuoteku PI'BOY BO T'AY CeepHoro 3aypaibs, B TOM YHCIE
OCHAIEHHBIMU KOMIIBIOTEPAMH C JIOKAJIbHOU CETBIO U BBIXO/0M B MHTEPHET.


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

12. OcoOeHHOCTH OCBOEHHS TUCHUILIUHBI A8 WHBAJHWIAOB U JIHI ¢ OTPAHHYEHHbIMH
BO3MOKHOCTSIMH 310POBbSA

OOyyenune oOy4arolUUMXcsi C OTrPAaHUYEHHBIMU BO3MOXKHOCTSMH  370POBbSl  IPH
HEOOXOJMMOCTH OCYIIECTBIIIETCSI Ha OCHOBE aJaNTHPOBAHHOW pabodeil mnporpaMMbl C
UCIIOJIb30BAaHUEM  CHELMANBHBIX METOJOB OOYy4YeHHMs] U JUAAKTHYECKUX MaTepuajioB,
COCTaBJICHHBIX C YY€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Pa3BUTHUS, WHAWBUAYATIbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 3[I0OPOBBS TAKUX 00y4daromuxcs (00y4aroerocs).

B memax ocBoeHus y4yeOHOM mporpamMMmbl AMCHUUIUIMHBL WHBIMAAMHA U JIMIAMH C
OTpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbsI 00ECIIEeUnBaCTCS:

* JUI1 WMHBAIMAOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[I0POBbSI IO 3PEHUIO:
pa3MelleHne B JOCTYIHBIX i1 00y4YaroluXcs, SBJSIONIMXCS CIENbIMU WM CIa00BUIAIIUMU,
MecTax M B aJalTUPOBAaHHON (opme crnpaBOYHOH HHGPOPMALMK O PACHHCAHUM yIEOHBIX
3aHATUN; TPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOIIETO oOyuaroiiemycs HE00X0IUMYIO0

MIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (JOPMATOB METOAMYECKUX MaTepHaoB
(xpynHbIA WpUT WK ayanodaiinsl), UCIOIb30BaHNE Bepcuu caita i cnadouasiumx SbC
IPR BOOKS wu criermmansHoro moominsHoro npuinoxkenns IPR BOOKS WV-Reader (mporpammsl
HEBU3YAIIbHOTO JO0CTyma K WHGOpManuu, MNpeAHa3HAYeHHOM A MOOWJIBHBIX YCTPOMCTB,
pabotaromux Ha omnepanuonHoi cucreme Android m i0S, xoTopas He TpedyeT CrenuaibHO
00y4eHHOro accucteHrta, T.K. moau ¢ OB3 mo 3peHuio paboTarOT CO CBOMM YCTPOWCTBOM
NPUBBIYHBIM CIIOCOOOM, UCTIONB3YS CHEeNHaTbHbIC ITATHBIE TPOTPAMMBI JIJIsl HE3PSUHX JIIOJEH, C
kotopeiMu IPR BOOKS WV-Reader nmeeT noiaHyo COBMECTHMOCTH);

* i1 WHBAIWAOB W JIUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3[0POBbS IO CIYXY:
Ha/JIeKAIIMMHU 3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEACHNE HH(OPMALIUK;

* U1 WHBAIMAOB W JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS, HMMEIOLINX
HapYIICHUS OMOPHO-IBUTATEIBLHOTO armapaTa: BO3MOXKHOCTb OECHpEensTCTBEHHOTO JOCTyIa
o0yJaromuxcst B yueOHbIe IOMEIICHUS, TyaleTHbIe KOMHATHI U JIpyrue MOMENIeHUs Kadeapsl, a
Tak)Ke MpeObIBaHNUE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4JarOMKUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3]I0POBbSI MOJKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYaIOIIUMUCS, TaK U B OTAEIBHBIX TPYIIaxX WU B
OTJENBHBIX OPTaHU3aLUsX.
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KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
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BBE/IEHUHE B AHAJINU3 JTAHHBIX
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OnpeneneHne «aHainu3 JaHHBIX).
OcCHOBHbIE 3aJ]Ja4M aHAJIM3a JaHHBIX.
[Tpumepsl MpUMEHEHUS METOJOB aHAIN3a JaHHBIX.
ANTropUTM IOCTPOEHUS CUCTEMBI AHAJIN3a IaHHBIX.
[Tpumep akTyanbHOTO HANpPaBJICHUS B 00JaCTH aHAIN3a JAHHBIX.
TexHosOrny aHaju3a JaHHbIX.
AHanuTHYECKUI 1 MH()OPMAIIMOHHBIH MOIXOABI K MOJICITHPOBAHUIO.
DTanbl MHTEUIEKTYaJIbHOTO aHaIN3a JaHHbIX.
Knaccel 3anau, pemmaemsie Metogamu Data Mining.
. Onpenenenue «npannupiey». 'OCTEI ¢ onpeneneHus MU TaHHBIX.
. Omnpenenenus nz ©3-149.
. JKu3HeHHbIN NUKJI JaHHBIX.
. Oran «CuHTe3 TaHHBIXY.
. Oran «/cnonp3oBaHue JaHHBIX).
. Oran «IlyOGnukanust JaHHBIX.
. Oran «ApxuBanus JTaHHBIX).
. Metamaunsie. 'OCTrI 0j19 MeTaqaHHBIX.
. JKu3HeHHbIN UK METaJaHHBIX.
. Oran «OneHka TpeOOBaHUM U aHaJIU3 KOHTEHTa.
. Oran «Criendukanys CUCTEMHBIX TPeOOBaHHUI».
. Oran «CucreMa MeTaJaHHBIX».
. Oran «CepBUC U OLICHKa».
. Onpenenenue «bosblne TaHHBIEY.
. II9Th XapaKTepUCTUK, MPUCYIIUX BOIBIINM JaHHBIM.
. bazoBbie mpuHImnIB 06padoTkH BonbmMX TaHHBIX.
. Onpenenenue «AHanutuka bonbmux JTaHHBIXY.
. OCHOBHBIE BO3MOKHOCTH aHAJTUTUKH BOJBIINX TaHHBIX.
. Kmaccudukanms n mporno3npoBaHne Kak rpyrra 3a/1a4 aHajan3a
JTAHHBIX.
Kiactepuzanus kak rpyra 3aiay aHanu3a JaHHbBIX.
Accouyanyy, aHaiau3 B3aMMO3aBUCUMOCTEHN Kak rpyIina 3a/1a4 aHaan3a
JTAHHBIX.
Busyanuszanus kak rpymnmna 3a/1a4 aHajau3a JaHHbIX.
AHaIUTHYECKUH MOAXO0/] K MOAEITUPOBAHUIO.
WHubopMalimoHHbIH MOAX0 K MOJIETUPOBAHHIO.
Texnonorus KDD.
Hacrpoiiku goctyna k google Tabmumam.
CBojHBIC TAOTHUIIBI M THATPAMMBI.
[IpumeHeHne cTaTuCTUIeCKUX (GOPMYI ISl aHATTN3a JAHHBIX.
Texcrobie crnoxkubie popmynsl Lookup, Viookup.
®opmyunst yernosus IF.
Ccputkn u Maccussl (BITP, I'TIP).
Makpocksl.
[TapameTpuueckas u HemapaMeTpudeckasi CTaTUCTHKA.
. Jlucnepcruonsslii ananu3 B Attestat.




44. ®dakropHsblil ananu3 B Attestat.

45. PerpeccronHbIi aHanu3 B Attestat.

46. KoppensunoHHblii ananu3 B Attestat.

47. OmnpeneneHue «HEHPOHHAS CETHY.

48. IIpuHIMNIHUATIBHOE OTINYNE HEHPOHHBIX CETEeH OT OOBIYHBIX
POTPAMMHBIX CUCTEM.

49. HetipocereBast MoJieb 00pabOTKY JTaHHBIX.

50. DneMeHTHI, U3 KOTOPHIX COCTOUT UCKYCCTBEHHBIH HEHPOH.

51. YcnoBus ycrienHoro (yHKITMOHUPOBAHUS HEHPOHHOW CETH.

52. OcHOBHBIE HETOCTATKH HEHPOHHBIX CETEH.

53. 3amaya kiactepusanuu, e€ OTINYHE OT KIacCu(UKaLUK.

54. OnpeneneHue «KiacTepy.

55. OcHOBHBIE ATAIbI KIIACTEPHOTO aHAJIHU3A.

56. [Ipouecc oOyuyenus 6e3 yuutens (caMmOOpraHU3aIHs).

57. Otnuuue npouecca 00y4eHHs ¢ yUuTenaeM, OT 00ydeHus 6e3 yduTers.

58. Ctpykrypa cetn KoxoHeHa.

59. IlpuHIHMIT KOHKYPEHTHOTO O0Y4eHUsI, €r0 OCHOBHBIE IIATH.

60. CtpykTypa kapTbl KoxoHeHa 1 MpUHIUI BEIOOpA YKCIIa SYeeK B HEH.

61. OueHka pe3ynbpTaTa KJIacTepU3aluy Mo packpacke kapTsl KoxoHeHa.

62. Pa3BenouHbIl aHaIN3.

63. BpemeHnHoi1 psia.

64. MHoXecTBEeHHas! IMHEIHASI pETPECCHSL.

65. [Iporno3upoBanue ¢ UCTIOIH30BAaHNEM MHOKECTBEHHOW JTMHEWHOM
perpeccuu B atdopme Loginom CE 6.5.4.

66. AnanTUBHBIE MOJIENIN IPOTHO3UPOBAHHUSI.

67. KoMImoHEHTHI BPEMEHHOTO psijia.

68. IIpouecc MporHo3upoBaHKs BPEMEHHOTO psiZia ¢ TOMOIIBIO
KOMITOHEHTHOTO aHaJn3a.

69. MeTo/1pI aHANTM3a BPEMEHHBIX PSIOB.

70. Ce3onHbIE KOJICOAHUS.

71. Tpenn BpeMeHHOTO psija.

72. Ce30HHasi KOMIIOHEHTAa BPEMEHHOTO Psijia.

73. Lukmudeckasi KOMIIOHEHTa BPEMEHHOTO A,

74. CryyaiiHasi KOMIIOHEHTa BpEMEHHOTO Psijia.

75. Llenu HaXOXACHNUS aCCOMATUBHBIX MPABHUIL.

76. O0nacTh NPUMEHEHHS ICPEBHEB PEIICHHIA.

77. UltaTHbIA anTOPUTM TOCTPOCHHUSI IEPEBBEB PEUICHUIN aHATUTHYECKOU
wiatdopme Loginom CE 6.5.4.

78. IlpumeHeHue nepeBbEB PEIICHHIA JIs1 OMTUCAHUS TaHHBIX.

79. IlpumeHeHue epeBbEB PEIICHUH ISl KIIaCCUPHUKAIINH.

80. Ilpumeps! 001aYHBIX CHCTEM.

OOyuaromuiics J0MycKaeTcsi K MPOMEXYTOYHON aTTeCTalliy MO0 AUCHUIUIUHE TPU YCIOBUH
BBITIOJTHCHHA BCEX NPAKTHYCCKHUX pa60T, 3aIIUThl HHAWBUAYAJIIBHOTO 3aJaHHs, BBIITIOJTHCHHA Ha
MIOJIO)KUTEJIBHBIE OLIEHKM TECTOB IO JIEKIIMOHHOMY MaTepualy M TeMaM, BBIHECEHHBIM Ha
CaMOCTOSITeNIbHOE 00yUYeHHE.

TecToBoe 3amanue B cucreMe deKTpoHHOro o0ydenus Moodle Bxirouaer 30 Bompocos, B
CIIy4ailHOM MOpsAJIKe BBIOpaHHBIX K3 OaHKa BompocoB. OOydaromeMmycs NpeaocTaBisieTcs 2
HOMBITKH, TI0 45 MUHYT Kaxaas.

Kpurepuu oueHku:

- «3aYTEHO» BBICTABIAETCS OOy4arolleMycs, €CIM UTOrOBOE€ TECTHPOBAHHE B CHCTEME
anekTpoHHoro ooyuenne Moodle BeimonneHo ¢ pesynsratom 50% u BbIIIIE,




- «HE 3aYTEHO)» BBICTABJISETCS OOYYaIOIIEMYCs, €CIM UTOTOBOE TECTHPOBAHUE B CHCTEME
asieKTpoHHOTro 00y4eHre Moodle BeimosnHeHO ¢ pe3ynbratom 49% U HIDKe.

I/IHI[I/IBI/II[yaJILHbIe TBOPYCCKHUE 3a/ITaHUS (l'lpoeKTbl)Z

NuauBuayansHoe 3ananne «ccnenoBanue 3aBHCHMOCTH TOYHOCTH
BbINOJIHEHNS] ONePAlUil 0T KOJIMYECTBA HEHPOHOB)

Pemienne paHHOW 3amauu NPOU3BEAUTE C IIOMOINBID SMYJISTOPAa HEHMPOHHBIX CETEH —
ITAaTHOW ommuer aHamuTH4eckor cucreMbl Loginom CE 6.5.4. Macrep 0O0pabOTKH CHCTEMBI
IIO3BOJISIET CKOHCTPYHPOBaTb HEHWPOHHYIO CETh C 33JaHHOM CTPYKTYpPOM, OIIPEAEINTh €€
napaMeTpsl ¥ O0yYUTh €€ ¢ TOMOUIbIO OJTHOTO U3 JOCTYIHBIX B CUCTEME aJITOPUTMOB O0OyUEHUSI.

Hccnenyiite  3aBUCMMOCTb  TOYHOCTH  MOJIEIMPOBAHUS  BBIIOJHSAEMBIX  OINEpaluil
OT KOJINYECTBA HEHPOHOB.

B pesynbrare BBINOJIHEHUS 3aJaHUsl JOJDKEH OBITh MOJNyYeH rpaduK 3aBUCUMOCTH
TOYHOCTHU OT KOJIMYECTBA HEUPOHOB B HEHPOHHOM CETH U C/I€JIaH BBIBOJ,.

IopsioK BBINOJHEHUS:

1. Haxopsce Ha y37e HIMIIOPTa, OTKPOHTE MacTep 0OpabOTKH.

Bri6epute pexum 06padbotku «HeipoceTsy.

3. VYcraHoBuTe HaszHaueHHe moyeld «A», «B» «Omepamus» Kak BXOAHBIE, a mone «R» — Kak
BBIXO/IHOE.

4. YcTaHOBUTE aKTUBAIIMOHHYIO (DYHKIMIO B 3aBHCHMMOCTH OT Ballero Bapuanra. B tabmune
MPUBENCHb KOHKPETHbIE 3HAYEHUS IMapaMeTpoB (THN (PYHKIMH AaKTHUBAIMH: CUTMOHJA,
TUIEPTAaHT€HC, QPKTAHIE€HC U 3HAUYE€HUE €€ KPYTU3HBI JUIsl KaKJ0r0 U3 BApUAHTOB).

5. Paznmenure HCXOAHOE MHOXECTBO JIaHHBIX Ha OOyd4aroliee U TECTOBOE, HCIOJb3Ys
napamMeTpsl «I10 YMOJTYaHUIO». TO eCTh, yCTAaHOBUTE pa3Mep 00ydaromero MHoxkecTBa 95%,
a TecToBOro 5%.

6. VYkaxwure criocod pazdHeHuUsI HCXOJHOTO MHOXKECTBA JaHHBIX «CITydaifHO.

7. YcTaHOBHTE MapaMeTpbl OCTAHOBKH 00y4eHMs HeWpoHHOU ceTu — ommbky menee 0,005 wiun
noctikenue snoxu ooyuenus 35000.

8. 3amycrtute npouecc 00ydeHuss HEHPOHHOM CETH.

no

BapI/IaHTbI K HHIAUBUAYAJBbHOMY 3aIaHUIO

Bapuant Tun QyHKIMM aKTUBAIMA Kpyrusna
1 Curmonma 1,2
2 I'unepranrenc 09
3 ApKTaHTEHC 1,0
4 Curmounna 0,8
5 I'unepranrenc 1,0
6 Curmounna 0,7
7 Curmounna 1,3
8 I'umepranreHc 1,1
9 I'unepranrenc 1,4

10 Curmonja 0,9
11 ['unepranrenc 1,2
12 Curmounna 0,7
13 Curmonga 1,1
14 I'unepranrenc 1,3
15 Curmonna 0,95




10.

11.

12.

13.
14.

15.

[Tocne okoHuanus oOydyeHus: BbiOepuTe BH3yanm3aropsl Data Mining («['pad neiipoceTmy,
«/Ilnarpamma paccesHus»y, «YUro-ecim») u Tabnuunsie maHHbIe («OOywaromuii HaOOP»,
«Tabmuua» u «CTaTUCTHKAY).

B pe3ynbrate oOyueHuss Heipocetn OyayT NoOJdydeHbl: rpad HeHWpoceTH, Auarpamma
paccessHUs, TaOIHMIA pPE3yJbTAaTOB, CTATUCTUYECKHE XaPAKTCPUCTUKH, HHCTPYMEHT IS
IIPOBEJCHUS BBIYUCICHUN «UTO-ECIINY.

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

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

QuKcHpyHTe 3HAUYCHHSI CPETHEH OIMOKH.

[Tonyuure rpaduk 3aBUCUMOCTH BEJIUYMHBI CpelHEll 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 MHAWBUAYAJIBHOI'O 3aJdHUSA O6y‘l&IOH.IPIﬁCSI IMOKa3bIBACT IIPCIIOJAaBaTCIIIO

BBITIOJIHCHHOE 33JlaHWe B aHaauTH4eckod cucteme Loginom CE 6.5.4. mpu HeoOXOAMMOCTH,
MOSICHSIET, KaK BBIITOIHSIL.

CoNoOA~WNE

10.

Bonpochl kK HHAMBHAYATbHOMY 32/IaHUIO

IlonsATHE «HEUPOHHAS CETHY.

[TpuHIMNIMATBHOE OTINYHME HEHPOHHBIX CETEN 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 Tp€60BaHI/I$I 3alaHUsA
W JJaHBbI OTBCTHI HA BOIIPOCHI IPCIIOAABATCIIA;

- OIICHKA «HE 3a4TEHO0)» BBICTABJISAETCS 00ydaromeMycs, €Cliu 3aJJaHue BHIMOJHEHO 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‘fl
0T KOJINYeCTBA HEHPOHOB»

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

3aBHCUMOCTH TOYHOCTH BBIIIOJTHCHUSA onepaunﬁ OT KOJIMYECTBA HeﬁpOHOB)).

CrpyKTypa oT4€Ta IPUBE/ICHA HIKE!
1. TutynbHbIl JucT. Ha TUTYNbHOM JsHCTE YKa3bIBAIOTCS (QamMuidsg U HHHUIIHAAJIBI

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



2. TToctanoBka 3agaun. bepércst U3 MHAMBUIYATLHOTO 33JaHUs, yKa3aTh TUI aKTUBAIIUH,
COTJIaCHO BapHaHTy.

3. Xox BoimonHeHUs. CKPHUHIIOT KaXKJIOW IMOJYYCHHON Helpocetn (B mporpamme) ¢
OMKMCAHUEM ITANOB 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, 00ECTIEUNBAIOLINX MUHUMAIBHYIO CPETHION0.

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 ctpykTypHas 4acTh J10J)KHAa HAQUUHATHCS C HOBOM CTPaHUIIBL.

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

RN

Kpurtepum ouenku:

- OLCHKA «3a4YTCHO» BBICTABJISACTCS 06yqa}0meMyc;I, €CJIK BBIIIOJIHCHBI BCC Tpe60BaHI/I${ 3aJaHusA
W JJaHbl OTBCTHI HA BOIIPOCHI IIPCIIOAABaATCIIA;

- OIICHKA «HEC 3a4TCHO>» BBICTABJIACTCS O6y‘-IaIOHI€MYC$I, €CJIM 3aJaHHEC BBIIIOJIHCHO MCHEC YEM Ha
IIOJIOBHUHY, 06y‘l&IOH.IPII>iCH 3aTpyAHAJICA € OTBETAaMU Ha BOIIPOCHI IIPCIIOAaBaTCIIA.



