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1. HEJIX OCBOEHUSA JUCHUIIJIMHBI

LlenssMu OCBOEHUS TUCHUTUTUHBI «VHTEIUIEKTYalbHBIA aHATN3 TaHHBIX) SBISIOTCS:

- U3yYCHHE TEOPETUIECKUX OCHOB IIPUMEHEHUS] COBPEMEHHBIX aHATUTHYECKUX NH(POPMAITHOHHBIX
MHCTPYMEHTOB JUIS yIIPaBJICHUSI OU3HECOM;

- (opmupoBaHHME  KOMIUIEKCA  IPAKTHYECKUX  HABBIKOB  IMPHUMEHEHHS  COBPEMEHHBIX
MH(POPMALMOHHBIX HHCTPYMEHTOB OM3HEC-aHATIUTUKY JIJIsl YIIPABJICHUSI OU3HECOM.

3amaun:

1) dbopmupoBaHMe MPEACTABICHHH O IENAX, CIOCO0AaX pealM3allii U MHCTPyMEHTaxX OW3Hec
aHaJIN3a;

2) uzyueHue cep npuMEHEHHsI, METOJIOB U CPEJICTB OM3HEC-aHAJIN3a;

3) hbopmupoBaHKe NPaKTHYECKUX HABBIKOB aHAIN3a OU3HECa;

4) monydeHHE TEOPETUYCCKHX 3HAHMH W MPAKTUYCCKHX HABBIKOB IPU PEIICHHH THIIOBBIX

O9KOHOMHUYCCKHUX 3aj1ay.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnuna «/HTeIeKTyanbHbI aHau3 JaHHBIX» OTHOCUTCS K O0Os3aTENBbHOM 4acTu
yuebHoro mnana OITOIT 6akanaBpuara o Hampasienuto 38.03.05 busnec-undopmaruka.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIITIMHE

[Tnanupyemble pe3ynbTaThl 0Oy4eHHUs MO TUCHMILIMHE, COOTHECEHHBIE C IUIaHUPYEMbIMH
pesynbraramu ocBoeHust OIIOIT (koMreTeHIUAMU 1 UHIAUKATOPaMHU JOCTHXKEHUSI KOMITETEHIIHI )

dopmupyemsie [Tnanupyemsie pe3yapTaThl 00y4YeHHUs 10 TUCIMIUIMHE, B Hanmenosanune
KOMIIETEHIINN COOTBETCTBHUHM C MHIWKATOPOM JTOCTHKEHHUS KOMIETSHIINU OIIEHOYHOTO
(xom, comepxaHue Nuaukatop nocTixeHus Pesynbrarel 00ydeHus 1o cpencraa
KOMIIETEHIINH ) KOMIIETEHIINN JTUCLUILIINHE
(k00, codepaicanue
uHouKamopa
YK-2. Crocoben | YK-2.1. 3naer | 3HaTH: crarnaptaeie | [IpakTuko-
OIpEAETATh KpYT | He0OXOUMBbIe U | DKOHOMUYECKHE 3aJ1a4M, | OpPUEHTUPOBAHHOE
33Ja4 B paMKax | OCYHIECTBICHHS pernaeMele METOJaMH | 3alaHue
MOCTaBJIIEHHON WeNH | MpodecCHOHATLHON UHTEJUIEKTYaJIbHOrO aHamu3a | TecToBble BONPOCHI
u BBIOUPATH | ACATENbHOCTH IPABOBBIE | TAHHBIX Occe
ONTHMAaJIbHbBIE HOPMBI YMeTh: omnpeaensiTh  Kpyr
CHIOCOOBI nx | YK-2.2. YmMeer | 3amaq B pamKax
pelIeHuns, HCXOAs W3 | OMPENeNITh KPYT 3a/1a4d B | MOCTaBIEHHOU () 31 u
JIENCTBYIOIINX pamKax M30paHHBIX | BEIOMpATh ONTUMAJIbHbBIE
MIPaBOBBIX HOpM, | BUJIOB CHOCOOBl WX pelIeHUs ¢
MMEIOTIXCS npodeccuoHaANLHON MIPUMEHEHUEM METOJIOB
pecypcoB U | AEATEIbHOCTH, MHTEIIEKTYaIbHOTO aHaIn3a
OTpaHUYEHHUH IJIAHUPOBATh JAHHBIX
COOCTBEHHYIO Brnagets: HaBbIKaM# BEIOOpA
JIEeSTeNbHOCTh MCXOS W3 | ONTUMANBHBIX CLIOCO00B
MMEIOLINXCS  PECYPCOB; | pelIeHUs] CTAaHAAPTHBIX




COOTHOCHUTHh TJIaBHOC U
BTOPOCTCIICHHOC, pCIIaTh
IIOCTAaBJICHHBIC 3aJa4yu B

OKOHOMHYCCKHX 3aJ1a4 C
NPUMCHCHHUECM MCTOI0B

HWHTEJUICKTYaJIbHOI'O aHaIn3a

paMKax M30paHHBIX | JAHHBIX

BUJIOB

npodeccuoHambHON

JeATeTbHOCTH

YK-2.3. Bnageer

HaBBIKAMH  MIPUMEHEHUS

HOPMATHBHOW 0a3bel |

pemnieHus 3amaq B

o0macTtu M30paHHBIX

BUJIOB

PO eCCHOHATTEHOM

JeSITETbHOCTH
OIIK-1.  Cnocoben | OITK-1.1 3Haer | 3HaTh: OCHOBHBIE NOHATHUSA, | [IpakTuKO-
TPOBOJIUTH BO3MOKHOCTH TEPMHHBI OPHEHTHPOBAHHOE
MOJIETTHPOBAHUE, JTOCTH)KEHHS MHTEIUIEKTYAIHOTO aHalu3a | 3ajJaHue
aHamn3 U | IpeanpusiTHEM CBOUX | AaHHBIX TecToBbIe BOMPOCHI
COBEPILECHCTBOBAHUE | CTPATErMUYECKHX LieieH 3a | YMETh: MPOBOJUTE | Dcce
OM3HEC-TIPOIIECCOB | | CUeT UCTIONIb30BAHMS | MOJICTIMPOBAaHUE ¥ aHAIU3
HHPOPMALTUOHHO- WH(POPMALMOHHBIX JaHHBIX C  [PUMEHEHUEM
TEXHOJIOTHYECKON cUCTEM U | METOJJOB ¥ HPOTPaMMHOTO
UH(PaCTPyKTYpHI nH()OPMATMOHHBIX UHCTPyMEHTapHs
TPeATPUATHSL B | TEXHOJIOTHH. MHTEIUIEKTYaIFHOTO aHaIn3a
HHTEpecax OIlK-1.2 YMeer | 1aHHBIX
TOCTHKEHHUS €ro | MCHOJIb30BaTh Brianers: HaBbIKAMHU
CTPAaTETUIECKUX COBPEMEHHBIE METOIBI ¥ | MCIIOJIb30BAHUSI METOJIOB U
nesen C | mporpaMMHBIE CpEJCTBa | MPOrPAMMHOTO
HCTOJIb30BaHHEM JUIL COBEPIICHCTBOBAHUS | HHCTPYMEHTAPHSI
COBPEMEHHBIX OM3HEC-TIPOIECCOB U | MHTEIUIEKTYAIIHOTO aHaJIH3a
METO/IOB U | uHPOPMAIMOHHO- JTAHHBIX
MPOTPaMMHOTO TEXHOJOTHYECKON
MHCTPYMEHTapHSL. UH(PaCTPyKTypBHI

TPeATIPUATHS

OIIK-1.3 Brnageer

HaBBIKAMHU

MOJICINPOBAHHMS, aHAIN3A
U COBEPIICHCTBOBAHUS
OM3HEC-TIPOIIECCOB u
nH(OPMAITMOHHO-
TEXHOJIOTUYECKOMN

HHPPACTPYKTYPHI
TpeANPUSTUS




4. OFBEM U CTPYKTYPA JUCHHUIIJIMHBI

TpymoeMKOCTh TUCIMITIMHBI COCTABIISET _3 _ 3aueTHhIX enuHull, 108 gyacor

TemaTn4yeckui miaan

¢opma o0yuenusi — ounas

KonrakTHas pabora
oOyJaromnxcs
C TIeIarOTMYECKUM <
pa60THI/IKOM é q)OpMBI
s S
% o . - S TEKYIIETO
o o = = S g KOHTPOJLS
HaumeHnoBanue TeM u/unu = = = ) 5 =
Ne 3 o] = © o 4 yCIIEBAa€MOCTH,
pazaenoB/TemMm S o S 8 T 3| 5
n/n 5 = - 2 S g B ¢dopma
JTUCIIATUINHBL @) =] = O L g 3 & o
= = S i S S | TPOMEKYTOUHOH
T 'a:) g g | &38| 8 aTTeCTalH
2 8 ® S| Z| (nocemecmpan)
=) o = < O
< ) N
g1 81| <
= = ©
1 | CymHocTb
UHTEIUIEKTYaJIBLHOI'0 6 1-2 ) 2 8 PelTHHr-KOHTpPOIIB
aHaIM3a JaHHBIX U Nel
MAaIIMHAOTO O0YYeHHS
2 | OcHOBBI
HHTEIICKTYaIbHOTO
4 6 |34 | 2 | 2 8
aHaJ3a JaHHBIX C
nomoIsio Python
3 | O6paboTka 1 aHaIU3
Ha0OPOB OJTHOPOJIHBIX 6 5-6 2 2 8
JTAHHBIX
4 | OOpaboTka 1 aHAJIN3 .
PeI/ITI/IHF'KOHTpOJ'Ib
HaOOPOB Pa3HOPOIHBIX 6 | 7-8 2 2 8 No2
JIAHHBIX -
5 | Bmyanmanus u
MpeBapUTEIbHOE 6 |9-10 | 2 2 8
HCCJICIOBAHNE JTAHHBIX
6 | Python-6ubmuoreka
Scikit-learn xax
WHCTPYMEHT 6 |11-12| 2 2 8
WHTEJUIEKTYaITBHOTO
aHaM3a JaAHHBIX
7 | Monenu perpeccun 6 113-14| 2 2 8 PeﬁTHH;f;HTpOHL
8 | Moaenu kiaccudpuKauu 15-16 | 2 2 8
9 | Moaenu KiaacTepu3aIiu 17-18 | 2 2 8
Bceroza 6 cemectp: 18 18 72 3ager
Hamune B mucturummuae KIT/KP




Hroro no nucruruimye 18 18 72 3auer

Coz[epma}me JeKIIMOHHBIX 3aAHATHM 10 JUCIMILJIHHE

Tema 1. CyIHOCTh HHTE/LUIEKTYATbHOT0 AHAIN3A IAHHBIX U MAIIIMHHOTO 00y4YeHUsl
CyIIHOCTh MHTEJUICKTYaJIbHOTO aHalM3a JaHHBIX. MHTEIUIeKTyalbHbI aHAIU3 JIAHHBIX B
OusHece (onucaHue CTaHAAPTHBIX 3a/1a4). TeXHOIOruu UHTEIUIEKTYaIbHOTO aHAIN3a

Tema 2. OCHOBBI HHTEJUIEKTYAILHOT0 AHAIN32a IAHHBIX ¢ OMOIIBIO si3bIKa Python

O0630p nMporpaMMHBIX PELICHUN ISl HHTEIJICKTYaJIbHOTO aHAIN3a JaHHBIX. BO3MOKHOCTH
npuMeHeHHs s3bika Python s pemienuss craHmapTHBIX 33/ad WHTEIUICKTYaJbHOTO aHAIHM3a
naHHbIX. OCHOBHBIE IPOrpaMMHbIE KOHCTPYKLUU si3bIka Python

Tema 3. O0padoTka u aHAIM3 HAOOPOB OJJTHOPOXHBIX JAHHBIX
dyHKIMOHANBHBIE BO3MOXHOCTH PYthon-oubmuorekn NumPy. KonrteiiHep i XpaHeHus
60s1b1IMX HA0OPOB OAHOPOJHBIX NaHHBIX. O030p onepauuii ¢ HAGOPaMU OJHOPOAHBIX JAHHBIX

Tema 4. O6padoTka 1 aHAIU3 HAOOPOB PA3HOPOJAHBIX JAHHBIX
OyHKIMOHANIBHBIE BO3MOKHOCTH Python-Oubnumoreku Pandas. KonTelinep amst XpaHeHus
60s1b1IMX HA0OPOB Pa3HOPOAHBIX AaHHBIX. O030p oneparuii ¢ HabopamMu pa3sHOPOIHBIX JAHHBIX.

Tema S. Buzyaausauus ¥ npeaBapuTebH0e HCCIAEA0BAHHE JAHHbIX
dyHKIMOHANBHBIE  BO3MOXHOCTH  Python-6mbimorexkn  Matplotlib.  IToctpoeHue
JIBYMEpHBIX TpadukoB u auarpamm. [loctpoeHne TpexMepHbIX rpauKoB U Juarpamm

Tema 6. Python-Oubimorexa Scikit-learn Kak HHCTPYMEHT HMHTEIEKTYaJbHOIO
aHAJIM3a JAHHBIX

O6mue cBeneHust o Oubimoreke Scikit-learn.  O030p OCHOBHBIX CIIOCOOOB 3arpy3Ku
JaHHBIX. Peam/lsaum{ IMOATOTOBKN AOAHHBIX K aHAJIN3Y. MOI[GJ'II/IpOBaHI/Ie JaHHBbIX W aHaJInu3
KauecTBa Mojerneit

Tema 7. Mopaein perpeccuu
CylHOCTh perpeccMoHHOro aHanusa. JIuHeliHble Mopenu perpeccud.  HenuneliHble
MOJIEIIA PETPECCUU

Tema 8. Mogenn kiaccupukanumn
Krnaccudukanus kak 3agaya MaimHHOro o0y4yeHus. JInHeHble MoJenn KiacCu(pUKaluu.
Monenu knaccupukamuy ¢ HeMMHEHHBIMU Pa3AeIONIMMU TOBEPXHOCTIMU

Tema 9. Moaenn kjiactepu3sanmnu

Krnactepuplii ananu3 kak 3ajaya MalIMHHOTO oOydeHus.  Mopenu wurepaTUBHOU
KJIacTepu3anuud. Mojenn nepapXxudueckoi kinacrepusanui. Moaenu IoTHOCTHON KIaCTepU3alun

Conep:kaHue NPAKTHYECKNX/JIA00PATOPHBIX 3aHATHI M0 THCHUILTHHE

Tema 1. CyIIHOCTh HHTEJVIEKTYAJIbHOT0 AHAJIU3A JAHHBIX M MAIIMHHOTO 00y4YeHUs

KoHTponpHBIE BOTPOCH

1. OGnacTh 4eI0BEUECKON HAeITEILHOCTH HanOolee W HauMEHee MOAXOMIT UL MX aHaIm3a
METOJIJaMU MHTEIUIEKTYaTbHOTO aHaATH3a
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2. IIpo6yiemMbl opraHu3amy IPOIECCOB OTMIEPAIIMOHHON aHATMTHKA

3. IlpakTuueckue acmeKThl MOCTAaHOBKM W PpEHICHUS 33Ja4dl MAIIMHHOTO OOy4YeHHsS C
YYUTEIIEM

4. TlpakTuyeckue acreKThl MOCTAaHOBKM M pEIICHUS 3a/Jayd MAaIlMHHOTO o0ydeHus 0e3
YUUTEIS

5. IlpakTudeckue acreKThl IMOCTAaHOBKM W PEHICHUS 33Ja4dl MAIIMHHOTO OOy4YeHHS C
MOJIKPETITICHUEM

6. Opranuzanus pa3IMYHBIX CIIOCOO0B cOOpa NaHHBIX U MX MPOTrpaMMHasi pearu3aus

7. IIpoGieMbl OIICHKH KayecTBa COOPAaHHBIX JTAaHHBIX

8. Llenecoobpa3HOCTh MPUMEHEHHS M BEIOOP METOJIOB OYMCTKH M ONTHUMH3AIMU TAHHBIX TPH
PELICHUH PA3JIMYHBIX KaTETOPHH 3a/1a4 MAIIMHHOTO O0YYCHUs

9. [Moxxobl K TECTUPOBAHHUIO pa3pabOTaHHBIX MOJIENCH MAITMHHOTO O0YUICHHSI

Tema 2. OcHOBBI HHTEJUIEKTYAILHOT0 AHAIN3a IaHHBIX C MOMOIIBIO A3bIKa Python

KoHTpoibHBIE BOIPOCHI

1. OcHOBHBIE ATaIbI Pa3BUTHS TEOPUU U UHCTPYMEHTAPHS MALLIUHHOTO 00Y4YEHHUS

2. IIpaBoBbIe p0OIEMbI IPUMEHEHHS] HHCTPYMEHTOB MAIIMHHOT'O O0y4YeHHUs

3. IlpeumymiecTBa ¥ HEAOCTaTKH HambOoliee BOCTPEOOBAHHBIX MHCTPYMEHTOB MAIIMHHOTO
oOydeHus

4. Mahout: ¢pyHKIMOHATBHBIE BO3MOKHOCTH, IPEUMYILIECTBA U HETOCTATKH

5. MLib: ¢pyHKIIMOHAIBHBIE BO3MOXXHOCTH, IPEUMYILECTBA U HEAOCTATKU

6. SAMOA: ¢pyHKIHOHATIBHBIE BO3MOXKHOCTH, IPEUMYIIECTBA U HEJOCTATKU

7. MADLIib: ¢pyHKIIMOHABHBIE BO3MOXHOCTH, IPEUMYIIECTBA U HEJOCTATKH

8. bubnmorexu s3pika R: GyHKIMOHATBHBIE BO3MOKHOCTH, IIPEUMYIIIECTBA U HETOCTATKA

9. bubmunoreka ML.NET: ¢byHKIIMOHATBHBIE BOBMOKHOCTH, IPEUMYIIIECTBA U HEAOCTATKU

10. bubmmorexkn s3pika Python: ¢yHKIMOHAIBHBIE BO3MOXKHOCTH, TPEUMYIIECTBA U
HEI0CTaTKU

Tema 3. O6padoTka 1 aHaJaM3 HA0OPOB OTHOPOAHBIX JAHHBIX

KoHTposbHBIE BOITPOCHI

1. Pons Oubnuorekn NumPy B MHTENIEKTYaIbHOM aHAIN3€ JaHHBIX

2. Cxoacta u otinnuus 6ubnuoreku NumPy ot MatLab

3. IlpeacraBieHne OCHOBHBIX OOBEKTOB aHAIM3a U TeOMeTpUHU cpeacTBaMu NumPy

4. [IporpamMMHbIil uHTEpdENC yrpaBiieHus o0bekTaMu cpeacTBamMu NumPy

5. O0mue noaxo/1bl K OpraHu3aluy BBIYUCICHUH ¢ UCTIOIb30BaHueM O0nbarnoTexku NumPy

Tema 4. O6padoTka n aHaIM3 HA00POB Pa3HOPOAHBIX JAHHBIX

KoHTposbHBIE BOITPOCHI

1. Pons Oubnuoreku pandas B MHTENIEKTYaIbHOM aHAJIN3€ JAHHBIX

2. CxoactBa u otianuus 6ubnuorexku pandas or NumPy

3. OOuue noaxo/bl K OpraHu3aluy BEIYMCICHUH C HCIOIb30BaHnEM OubanoTeku pandas
4. CrnocoObl 00pabOTKH OTCYTCTBYIOIIMX JAHHBIX ¢ TPUMEHEHHEeM OnbimnoTeku pandas
5. CnocoObl 0OHapyxeHus U (puiabTpary BEIOPOCOB € MpUMEHEeHHeM 01OInoTekH pandas
6. luckperunzarusi HEMPEPHIBHBIX TAHHBIX C MPUMEHEHHEeM OnOnroTeku pandas

7. Uepapxuueckas MHJEKcallUs ¢ TpUMEeHeHueM 0nOinoTexku pandas

8. PaboTa c BpeMeHHBIMHU psiIaMU ¢ TIpUMeHeHneM OnbnuoTteku pandas

9. YBenuueHue nNpou3BOAUTENBHOCTH OuOIMoTekn pandas

10. Pa36op BeO-cTpanuil ¢ momMombo onbanoTexn pandas

Tema 5. Buzyaauszauusi ¥ npeaBapureibH0e UCCIeA0BaHNE JAHHBIX
KoHTposnbHBIE BOITPOCH
1. Ponb Gubnuotexn Matplotlib B nHTENIEKTyalbHOM aHATN3€ JaHHBIX



2. Nutepodeiica oubnmmorekn Matplotlib

3. Busyanusamus norpenrHoctei ¢ momoiisto oubmuoreku Matplotlib

4. Ucrnonb30BaHKE MOJIb30BATEIbCKUX HACTPOEK LKA IBETOB

5. Mcnonp30BaHne TOIB30BATEILCKIX HACTPOCK JIETEH/T Ha TpaduKax

6. Mcrionp30BaHMe MOSCHSIONIMX HAMMUCEH HA rpadukax

7 Kaprorpadudeckue mpoeKum

8. Ucnonb3oBanue npounx OMOIMOTEK s3bika Python mis Bu3yanu-3amuu gaHHbeIX (Seaborn,
Bokeh, Plotly, Vispy, Vega)

9. Bynyiuee cpe/icTB BU3yaIU3alM1

Tema 6. Python-omoamorexa Scikit-learn kak HHCTPYMEHT HHTE/LIEKTYaJbLHOIO
aHAJIN3a TaHHBIX
KouTponbHbie BOIpoch
. Pons Oubnumoreku Scikit-learn B MHTEIUIEKTYaTbHOM aHATIN3€ TAHHBIX
. OyHKIMOHAIBHBIE BO3MOXHOCTH OnbaroTeku Scikit-learn
. [Ipu3HakoBble onMCaHUs 0OBEKTA.
. 'umore3a KOMIaKTHOCTH.
. MeTpukwu, BUIBI METPHK.
. Hopmanuzanus npusHakosB.
. Cranaptu3anus Ipu3HaKoOB
. BecoBas EBximnoBa merpuka
. Merpuka MHUHKOBCKOTO.
. MacmrabupoBaHue MPU3HAKOB.
. Kpocc-Banupanus.
. AJITOPUTM BBITMIOJTHEHUS KPOCC-BATUAAIIMHU 10 OJIOKaM.

0O 1A I DN KWW —

Tema 7. Moaean perpeccuu

. [IpoGJieMbl IpaKTUYECKOTO MPUMEHEHHS PErPECCUOHHBIX MO/Ie-JIei

. Meronpl 0TOOpa NpU3HAKOB B 33aJauax JMHEHHON perpeccun

. 3HauuMoCTh K03 (HULIMEHTOB JTMHEIHON perpeccun

. Meronbl 60prba ¢ nepeodyueHreM B pa3InYHbIX METO/1aX JIMHEH-HOU perpeccun

. BeposTHOCTHas mOCTaHOBKA 3a/1a4 perpeccuu

. B3anMocBs3b MeX/1y CI0KHOCTBIO PETPECCHOHHOM MOJIENH U pa3MepoM Habopa JaHHBIX
. Beruncnenue onTuMaibHbIX TapaMETPOB JOTUCTHUECKON perpeccuu

. IIpobnema omnpeneneHus: ONTUMAIbHBIX TAPaMETPOB JTMHEHHOM perpeccuu

. MeTpuku KadyecTBa perpeccumn

O 0 IO DN K W~

Tema 8. Moaesau kiaccupuxkanumu
KoHTtponbHbIe BOITPOCHI
. [IpoGneMbI MpaKTUYECKOTO MPUMEHEHHUS KIIACCU(PUKAIIMOHHBIX MOJIEeH
. CpaBHeHUE METO0B KIacCU(PUKALIUN
. MeTpuku kauecTBa pa30oHeHHS B 3a/1a4axX KIacCH(PUKAIIMKI U PETPECCUH.
. Komno3umun anroputMoB, npuMeHseMbIe B 33/1a4axX KlacCU(pUKALUU
. Beruucnenune onTuManbHBIX TApaMeTPOB MOJIENIeH KiTacCH(pUKAIT
. MeToast 60prba ¢ mepeodydeHreM B pa3InuHbIX METOaX KiIacCU(PUKALIUN
. [IpoGiema onpeneneHus: ONTUMaIbHBIX TAPAMETPOB KIaccUPUKAIIUN
8. MeTpuku KkadecTBa KIacCH(pUKAIMU: IO MPAaBUIBHBIX OTBETOB, MaTpHUIla OIIUOOK,
TOYHOCTH 1 TtosiHOTa, AUC, nuaekc JPKUHM, 9yBCTBU-TEIBLHOCTD K pa3Mepy KJIacCoB.
9. UyBCTBUTENBHOCTH U CIIEMU(PUIHOCTH METOIA KiTacCu(DUKAITIH

NN DN AW

Tema 9. Mogenn kjiactepusanmnu
KoHTponbHBIE BOITPOCHI
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1. ITpoGieMbl TPAKTUYECKOTO MPUMEHEHHUS MOJIEJICH Ki1acTepru3aIiuu

2. CpaBHeHue MeETOJOB Kiactepu3anuu. [logxomsl K  KiIaccH(UKAIMK — METOJOB

KiIaCcTCpu3anuun

3. Meroasl WTEpaTUBHOW KJIACTEpU3ALMHU: MPEUMYIIeCTBa M HEIOCTAaTKH, 00JacTh

MMPUMCHCHHA

4. Metoapl HepapXMUYECKOW KIacTepH3alMu: NPEUMYIIeCTBa M HEJOCTaTKH, o00JacTh

MMPUMCHCHHA

5. Metoasl MJIOTHOCTHOM KIAcTepH3alMU: TPEHMYIIECTBA M HEIOCTaTKH, O00JacTb

PUMEHCHHS
6. MeToast 60pr0a ¢ iepeoOdydeHHEM B Pa3IMYHbIX METO/IaX KJIACTEpHU3AIH
7. IlpoGiema ornpeesieHus: ONTHMAaIbHBIX TApAaMETPOB KIIaCTePH3AINN
8. MeTpuku KayecTBa KiaccupuKauu

5. OLIEHOYHBIE CPEJICTBA JJI51 TEKYIIETO KOHTPO.JIS1 YCIIEBAEMOCTH,
MPOMEKYTOYHOI ATTECTALIMY MO UTOTAM OCBOEHMS JUCLMITJIUHBI
U YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSITEJIBbHOI PABOTBI
CTYJIEHTOB

5.1. Texkymmii KOHTPOJIb YCIEBAEMOCTH (pelimune-KOHmMpoas 1, pelimune-KOHMpPOb
PpelmuHe-KOHmMpOb 3).

PeiiTuHr-konTposan Nel

3ananue Nel. BeinonHure cienyromuye 3aJaHus:

1. Cdopmynupyiite 3amaud, BO3HHMKAlOIIME B 33aJaHHOM [0 BapuUaHTaM BHJIE
JeSITeTbHOCTH, KOTOPhIE MOXXHO OBLIO OBl PEHIMTH C HMCIOJB30BaHHEM MAIIMHHOTO OOydYeHHs
(HeoOXOAMMO BBIJCIUTh KaK MHUHMMYM II0 OJHOM 33Jayd perpeccuu, KiaccupuKauuu u
KJIACTEPU3AIIHH ).

2. OnuummTe KaXayro 3aJady IO CIEAYIOLIEH CXEeMe: CYIIHOCTb 3aJadd, KJacc 3aJaud,
COCTaB MpPHU3HAKOB (HAMMEHOBAaHWE, THUIl JIAHHBIX, OPAaHUYEHMs] HA 3HAYEHHS), COCTaB METOK
(HauMeHOBaHUe, TUI JaHHBIX, OTPAaHUUYEHHSI HA 3HAUCHHUS).

Bapuantsl BuIOB gedrenbHOCcTH: 1) OaHKOBCKas JAEATEIbHOCTb; 2) 3JIEKTPOHHAs
KOMMeEpIHs; 3) pudJiTepckas IesTeNIbHOCTh; 4) nHbOopMalMoHHas 0e30MacHOCTh; 5) pO3HUYHAsS
TOProBIIs; 6) CENbCKOE XO034WCTBO;7) TPAaHCIOPTHBIE YCIAYTd; 8) TYpUCTUYECKUE YCIYTH; 9)
YCIYTH CTPaxOBaHUS.

PeiiTuHr-KoHTpOIHL Ne2

3amganue Nel. BeimonHute ciaeayromue 3a aHus:

1. Ha ocHOBaHWMH BapHaHTOB BUJIOB JCSITEIHHOCTH, HAWIUTE BO BHEITHUX OTKPBITHIX
peno3uTapusix HECKOJIbKO HAOOPOB TaHHBIX UM COOTBETCTBYIOIIMX M CeaiiTe X oNnucaHue Mo
CIEAYIOUIEH CXEME:

a) HaIMEHOBAHUE PENO3UTAPHS C YKa3aHUEM €ro HHTepHeT-ajpeca,

0) KpaTKoe M MOJTHOE HAaUMEHOBaHKE Ha0oOpa TaHHBIX,

B) uJeHTU(UKaTOp HAOOpa JaHHBIX,

I') KpaTKas XapaKTepUCTHKa (pelIaeMble 3a/1a4i, IEPBOMCTOYHHK JAHHBIX U T.1.),

1) KOJINYECTBEHHBIE ITapaMeTpbl Habopa JaHHbIX (pa3Mep BHIOOPKN),

€) OnMcaHue MPU3HAKOB U METOK.

2. [IpoBenuTe aHanu3 JaHHBIX B HA0OpE Ha JOCTYHMHOCTh, TOYHOCTH, B3aUMOCBSI3aHHOCTb,
MOJIHOTY, HETIPOTUBOPEUNBOCTb, OJHO3HAYHOCTh, PEJIEBAHTHOCTh, HAJIEXKHOCTh 1
CBOEBPEMEHHOCTb.
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BapuanTtel BUs0B AesTenbHOCTH: 1) OaHKOBCKAs NESITEIBHOCTD; 2) 3JIEKTPOHHAs
KOMMEPIIHS; 3) pUAITEPCKas AeITeIbHOCTh; 4) nH(popMannoHHas 6€30MacHOCTh; 5) POSHUYHAS
TOPTOBJIS; 6) CETBCKOE X0351UCTBO;7) TPAHCIIOPTHBIC YCIYTH; 8) TYpUCTUUYECKHUE YCIYTH; 9)
YCIIYTU CTPAaXxOBaHMUSL.

PeiiTuHr-konTposb Ne3

3ananue Nel. BeinonHute creyromue 3ajaHust:

1. Ha ocHoBanuu Habopa JaHHBIX O MOKYIKaX B PO3HUYHOM Mara3uHe, 3aHHMaIoIEeMCs
IpoJakel OJJapKOB U CYBEHUPOB YEPE3 MHTEPHET-CAMT, OCYIIIECTBUTE KJIACTEPU3ALIMIO 3aKa30B U
nokynatenei. Mcrounuk nanubix: https://archive.ics.uci.edu/ml/datasets/online+retail

2. Ha ocHOBaHMM JaHHBIX O TPAH3AKLHUAX [0 KPEAUTHBIM KapTaM HEOOXOIMMO BBISIBUTH TE€
W3 HHUX, KOTOPBIE ABJISIOTCS MOIIEHHUYeCKUMH. MicTounuk nanubiX: https://www.kaggle.com/mlg-
ulb/creditcardfraud

3. Ha ocHoBanuu naHHbIX 0 mpousBoacTtBe KoH(eT B CIIIA ¢ suBaps 1972 mo Hacrosuit
MOMEHT HEOOXOMMO CIIPOrHO3MPOBATh MHAYCTPHAIBbHBINA PO ayKTOBbIH nHAeKe (IPG3113N —
YHHUBEpPCAIbHBIA UHACKC YPOBHS IIPOU3BOJICTBA, KOTOPBIN U3MepsieTcs Kak % OT ypOBHS
npousBojcTBa 2012 rona). ['opu30HT NpOrHO3MpOBaHUS: BPEMEHHON UHTEpBaI B 24 Mecsua.
HWcrounuk nannbix: https://fred.stlouisfed.org/series/IPG3113N

3ananue Ne2. IToaroroBete PazBepHyThIi OTBET HA CIIEYIOLINE BOIIPOCHI:

1. O630p 3a1a4, pemaeMpIX AITOPUTMAMHU MAILIMHHOTO 00Y4YEeHHUS.

2. Knaccudukanus aaropuTMOB MaIlIMHHOTO O0y4YeHHS

3. [IporpaMMHas peanu3zalus alropuTMa JIMHEHHOW perpeccuu

4. [IporpaMMHas peanu3anus aaropuTMa JOTUCTUYECKON perpeccui.

5. IIporpammMHas peanusanus JIepeBa pelieHU .

6. [Iporpammuas peanuzanus anroputma AdaBoost.

7. O030p CYNIECTBYIOIIUX AITOPUTMOB Kilaccuukanuu. Anroputm k-means.

1.2. HpOMe)KyTO‘IHaﬂ aTTecTalus 110 UTOraM OCBOCHU S AVCHUILIMHBI ITPOU3BOAUTCS B
BUAC 3a4CTa, KOTOpBIfI BKJIIOUAET B CCOS OTBETHI HA TCOPCTUUICCKHUEC BOIIPOCHI.

Bonpocwt k 3auemy:

. CyIIHOCTBh MHTEJUIEKTYaIbHOIO aHAJIN3a JAaHHBIX.

. IHTennexTyanbHbli aHaau3 JaHHBIX B OM3HEcCe

. TexHONIOrMM MHTEUIEKTYaIbHOTO aHaIN3a

. OcHOBHBIE IPOrpaMMHBIE KOHCTPYKLUU s13bIKa Python

. OyHKIIMOHAIbHBIE BO3MOXHOCTH python-6nbaroTexn NumPy.

. Konreitnep ans xpaneHus: 60nb1Inx HaOOPOB OJHOPOIHBIX JTAHHBIX.
. Onepanuu ¢ HabopaMy OJTHOPOJHBIX JAHHBIX

. OyHKIIMOHATBHBIE BO3MOXKHOCTH python-0nbnnorexku Pandas.

9. KonreitHep i1t XpaHeHHs 00X HAOOPOB pa3HOPOIHBIX JaHHBIX.
10. Onepanuu ¢ HabopaMu pa3HOPOIHBIX JAHHBIX.

11. Buzyanusanuus 1 npeiBapuTeIbHOE UCCIIEN0BAHUE TaHHBIX

12. ®yHKuMOHAIBHBIE BO3MOXHOCTH python-Oubnnorexu Matplotlib.
13. [locTpoenune IByMepHBIX I'paMKOB U AUATPAMM.

14. TlocTpoeHue TpexMepHbIX rpauKOB U AUATPAMM

15. O6mme cBenenus o budmmorexe Scikit-learn.

01N DN K~ WM =
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16. O630p OCHOBHBIX CIIOCOOOB 3arpy3KH JTaHHBIX.

17. Peanu3anus HOArOTOBKU JAaHHBIX K aHATU3Y.

18. MonenupoBaHue JaHHBIX U aHAJIU3 Ka4eCTBA MOJIEJICH
19. CymHOCTh perpecCMOHHOTO aHaIU3a.

20. JIu"eHple MOAEIHN PETPECCUH.

21. HenuueliHble MOJIENTH PETPECCUU

22. Knaccudukanms Kak 3aa4a MalltiHHOTO OOy4eHHUS.

23. JIuHeiinble MOJENU KIaCCHU(PUKAIHIH.

24. Mopenu ki1accu(pUKAIMK ¢ HETUHEHHBIMU Pa3ACIISIONTIMHU TOBEPXHOCTIMH
25. KnactepHblii aHaJIM3 KaK 3aJa4a MalIMHHOTO O0y4EHUsI.
26. Mosienu UTepaTUBHOM KJlaCTEpU3allUu.

27. Mopenu uepapXxudeckou Kiactepusaliiu.

28. Mojienu mIOTHOCTHOM KilacTepu3aluu

5.3. CamocrosiTeJibHAasi padoTa o0y4yalolerocsi NMPOU3BOJAMTCA B BHAE JOKJIAJA0B C
npe3eHTanuei.

Iloozomoeka 00K1a008 no credyIouwum memam:

Tema 1. CylHOCTh UHTEUIEKTYaAIBHOTO aHAJIN3a JAHHBIX U MAIIMHHOTO 00Yy4YeHUs
CylHOCTh MHTEIUIEKTYaJIbHOTO aHAIN3a JaHHBIX.

WNHTennexTyalbHbIA aHATN3 JaHHBIX B OM3HECe (OMMCaHne CTaHJAPTHBIX 3a7a4).
TexHOI0rnu UHTEJUIEKTYaJIbHOIO aHAIU3a

Tema 2. OCHOBBI HHTEIUICKTYAILHOTO aHAJIN3a JJAHHBIX C IIOMOILIBIO s3b1ka Python
0O0630p IpOrpaMMHBIX PELICHUH JIJIs1 MHTEUIEKTYaIbHOIO aHAJIW3a JaHHBIX.
Bo3MmoskHOCTH npuMeHeHus si3bika Python 1 pemenust cranapTHBIX 3a/1a4
MHTEJJIEKTYaJIbHOTO aHaIN3a JIaHHBIX.

OcHOBHBIE IPOTrpaMMHbIe KOHCTPYKLIUU si3bIka Python

Tema 3. O6paboTKka U aHaTu3 HAOOPOB OAHOPOTHBIX JTAHHBIX
OyHKIMOHATBHBIE BO3MOKHOCTH PYthon-6ubanorekn NumPy.
KownTeitnep ans xpaneHus: 601bIINX HAOOPOB OJHOPOIHBIX JTAHHBIX.
0O0630p omneparnuii ¢ HAOOpaMu OJTHOPOIHBIX TAHHBIX

Tema 4. OOpaboTka U aHaIu3 HAOOPOB PA3HOPOAHBIX JTAHHBIX
DyHKIIMOHATBHBIE BO3MOXKHOCTH Python-6ubimorexu Pandas.
Konreiinep asst XxpaHneHus: 0OJIBIIMX HAOOPOB Pa3HOPOIHBIX JTAHHBIX.
O0630p onepanuii ¢ HAOOpaMU Pa3HOPOIHBIX TaHHBIX.

Tewma 5. Buzyanuzanuus u mpeBapuTelIbHOE UCCIEI0BAHNE TaHHBIX
OyHKIMOHATBHBIC BO3MOXKHOCTH PYython-6ubarotexu Matplotlib.
[TocTpoenne TByMEpPHBIX TPadUKOB U JTAATPAMM.

[TocTpoeHue TpexMepHBIX IpaUKOB U AHATPaAMM

Tema 6. Python-6ubamoreka Scikit-learn kak HHCTPYMEHT MHTEIIEKTYAILHOTO aHAJIN32
JTAHHBIX

Oommme cBenenus o oubnmoreke Scikit-learn.

O0630p OCHOBHBIX CIIOCOOOB 3arpy3KH JaHHBIX.

Peanu3anus NoAroToBKY TaHHBIX K aHAIU3Y.

MozenupoBaH#e JaHHBIX W aHAJIN3 Ka4eCTBA MOIETICH
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Tewma 7. Monenu perpeccun
CyIIHOCTh pEerpecCHOHHOTO aHalIn3a.
JIuneliHbIe MOJIEIN pEerpeccum.
Henuneitnbie Mogenu perpeccuun

Tema 8. Moaenu knaccudukamm

Knaccudukanus kak 3a1a4a MaIImHHOTO O0YYCHHUS.

Jlunelinpie MoieTu KiaccuUKaIUu.

Mopnenu knaccuuKanyy ¢ HETMHEWHBIME Pa3ISNSFOIIUMHU TOBEPXHOCTIMU

Tema 9. Moaenu knacrepuzanuu

KnacrepHslif aHain3 Kak 3a/1aya MalllMHHOTO O0Y4YeHHUs.
Mojenu UTepaTUBHOM KIIACTEPU3ALINU.

Monenu nepapxu4eckon KiaacTepu3alnu.

Mopenu III0THOCTHOM KIIaCTEPU3aLUN

TpeGoBaHus IO MOATOTOBKE JT0KJIAAA

Jloknang — BHUI CaMOCTOATEIBHOW pPalOTHI, MpeACTaBIAIONINI co00il  KpaTkoe
MH(POPMATUBHOE COOOIIEHHE 10 KOHKPETHOMY BoImpocy (mpobieme). B nmokmame mpuBoasTCs
pa3iuyHble TOYKH 3PEHUS Ha TpPEIMET HCCIEAOBaHHUsA, a TAaKKe BBICKA3bIBAETCS COOCTBEHHAs
MO3HIIUS B PaMKaX TEMaTUYECKOH MPOOIEMaTHKH.

JlokIaj TOJKEH CoAepkKaTh:

- BBEJICHUE, COJIEprKallee TTOCTAHOBKY MPOOJIEMBI;

- OCHOBHYIO YacCTh, COJEpIKAIYI0 JIOTUYECKH BBIACPKAHHOE H3JIO0KEHUE TEMBI
(IpeanoChUTOK M MYTEH peleHus: MOCTaBICHHON MpoOIeMbl);

- KpaTKHe BbIBOJIbI, 00001at0IIKe TO3UIIUI0 aBTOpa MO Ipodieme;

- CIHUCOK UCTOJh30BAaHHOW NTUTEpPaTyphl (yKa3blBaeTCsl TOJBKO Ta JIUTEpaTypa, KOTOPOi
(aKTHUECKH TOJB30BAJICS ABTOP; BCE CIIy4ad HCIOJIH30BAHWS WCTOYHMKOB - IIMTATHI,
CBEIICHMSI, OIEHKU U T.A. - OTMEYAIOTCS CChUIKAMHU B BHJI€ CHOCOK WJIM MPUMEYaHUN C
yKa3aHHEM CTPaHHI] HCTOYHUKA).

O6beM moKIaAa JOMHKEH cocTaBisaTh 7-10 crpanwuil (10 4 THIC. CIOB) MEYaTHOTO TEKCTa
(mpudt Times, pasmep 12, moJIyTOpHBIH WHTEpBan). BrioyeHue B 3cce MaTepualoB, HE
UMEIOIINX MPSIMOTO OTHOIICHUS K TEME, a TaK)Ke MCTOUYHUKOB, HE YKa3aHHBIX B 0a30BOM CITUCKE
JUTEpaTypsl (B YaCTHOCTH, TEKCTOB U3 MIHTEpHETA), CITY’)KUT OCHOBAaHHMEM JUIS PU3HAHUS PabOTHI
HE COOTBETCTBYIOIIEH TPEOOBAHUIM WM CYLIECTBEHHOTO CHIKEHHSI 001IeH OLIEeHKH.

JloKJa1 OLIEHUBAETCS IO CIICAYIONIMM KPUTEPHSIM:

- CaMOCTOSITENTLHOCTbH BBITIONHEHUS pabOThI, CTIOCOOHOCTh apTyMEHTUPOBAHO 3alIHIIAThH
OCHOBHBIE TTOJIOKEHUS M BBIBOBI. DcCe, BHIIOJHEHHOE HECAMOCTOSTENBHO, TI0 IPYTHM
KPUTEPUSIM HE OLICHUBACTCS;

- CcOoOTBeTCTBHE ()OPMATLHBIM TPEOOBAHUAM: CTPYKTYpa, HAINYHE CIHICKA JTUTEPATYPHI,
CHOCOK, 'PaMOTHOCTb M3JI0)KEHUS;

- crmocoOHOCTH c(hOpMYyTHUPOBATH IPOOITEMY;

- YpOBEHb OCBOECHHMSI TEMBI U U3JI0’KEHUS MaTepraia: 000CHOBaHHOCTh 0TOOpa
MaTepuaia, UCIOJIb30BaHNEe IEPBUYHBIX UCTOYHUKOB, CIIOCOOHOCTh CAMOCTOSITEIILHO
OCMBICJTUBATh BBISIBJICHHBIC (DaKThI, IOTUKA U3JIOKCHUS

- YETKOCTb M COJIEP>KATEIbHOCTh BHIBOJIOB.
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TpeOoBaHMsI 10 MOATOTOBKE MPe3eHTAUM

OOu1re TpeOoBaHUS K MPE3CHTALINU:

— IlpesenTanus He qoKHA OBITH MeHbIIe 10 crnaiaoB.

— IlepBBIif TUCT — 3TO THUTYJIBHBIH JIMCT, HA KOTOPOM OOSI3aTENIBHO JOJKHBI OBITh
MPEJICTAaBJICHbI: HAa3BaHHE IPOEKTAa; HA3BaHME BBITyCKAIOUIeW opraHuzauuu; GaMuius, HMs,
OTYECTBO aBTOPA; BY3, I/I€ YUUTCS aBTOP MPOEKTA U €0 Tpymia.

— CrenyomuM ciaiioM J0HKHO OBITh COlepiKaHue, Iie MPEeACTaBIeHbl OCHOBHbBIE YacTH
(MoMeHTBI) mpe3eHTaruy. JKenaTenbHo, YTOOBI U3 COJIePIKAaHUS 110 TUTIEPCCHUIKE MOXKHO TIEPEeUTH
Ha HEOOXOAMMYIO CTPAaHHUIlY U BEPHYTHCS BHOBb Ha COZEpKaHHE.

— JuzaliH-3proHOMHUYECKHEe TpeOOBaHMS: COYETAaeMOCTh  IIBETOB, OrPAaHUYCHHOE
KOJIMUECTBO OOBEKTOB Ha Cliaiifie, IBET TEKCTa.

— Ilpe3eHTanus He MOXKET COCTOSTh U3 CILIOIIHOTO HE CTPYKTYPUPOBAHHOTO TEKCTA.

— Ilocnemnumu crnaiinamMu ypoka-ipe3eHTalMd JOJDKHBI OBITh TJIOCCApHl U CIIHCOK

JIUTEPATYPBHL.
Co3nanue npe3eHTay COCTOUT U3 TPEX ITAIOB:
|. Ilnanuposanue npeszenmayuu — 3STO MHOIOIIAroBas MpoOLENypa, BKIIOYAIOLIas

olpeneNieHue 1ejieid, GOpMUPOBaHUE CTPYKTYPhI M JIOTHKH IMOJa4u MaTepuaia. [lmaHupoBaHue
npe3eHTanuu BKIoYaeT B cedsi: 1. Onpenenenue ueneit; 2. OmnpenerneHue OCHOBHOW HIEH
npesentaruu; 3. [logdop nomomHutensHONH uHpopMmanuu; 4. [lnaHupoBaHUE BBICTYIUICHHS; O.
Co3nanue cTpykTypbl npesentanuu; 6. IlpoBepka noruku mojaum marepuana, 7. IloaroroBka
3aKITIOYCHUSI.

Il. Paspabomxa npesenmayuu — METONOJIOTUYECKHE OCOOEHHOCTH IMOJATOTOBKH CIIalJI0B
NPE3CHTAIMH, BKIIIOYasi BEPTUKAIBHYIO U TOPH3OHTAILHYIO JIOTHKY, COJACPKAHUE U COOTHOIICHUE
TEKCTOBOH M rpaduueckoil HHPOpPMALIUH.

I, Penemuyus npezenmayuu — 370 IpOBEPKa M OTJIAJIKa CO3/IaHHON TPE3CHTAIINH.

B odopmiennn mpeseHTanuii BBICISAIOT JBa OyioKa: OoQOpMIICHHE CIIAHJ0B |
npejcraBicHne uHGopMauy Ha HUX. I CO37aHUsT KAYECTBEHHOW NMPE3CHTAUU HEOOXOIMMO
coOroaath psig TpeOOBaHUH, MPEABSBISIEMBIX K 0()OPMIICHHUIO TAHHBIX OJIOKOB.

OdopmiieHue ciaiij10B:

CoOmoaiiTe equHBIN CTHIIb 0OPMIICHUS
U3zGeraiite cTumeit, KoTopble OyayT OTBIEKATH OT CaMO MPE3EHTAIIH.

Ctuab
BcnomorarenbHass wHbopManus (yNpapisioIMe KHOMKH) HE JTOJDKHBI
peo0JiazaTh HaJl OCHOBHOM WH(pOpMAIUeH (TEKCTOM, HIUTFOCTPAIHSIMH).
don Jlnis hoHa MpeanoYTUTENBHBI XOJIOAHBIC TOHA
Ha onmHOM ciiaiijie peKkOMEeH/IyeTcsl HCI0JIb30BaTh He 00Jiee TpeX I[BETOB:
oJIuH Juis (OHA, OJTUH YIS 3aT0JIOBKA, OJTUH JIs TEKCTa.
Hcnoab3oBaHue nBera Jlnis hoHa U TeKCTa UCTIONB3YHTEe KOHTPACTHBIC IIBETA.
OOparute BHMUMaHHE Ha [BET THUMNEPCCBUIOK (IO W  Tocie
WCTIOJIb30BaHMS).

Hcronb3yiiTe ~ BO3MOXKHOCTH ~ KOMIIBIOTEPHOW  aHUMAlMK  JUIs
npecTaBIeHIs NHOOPMAIK Ha cliaie.

Anumanuonnbie 3pdextsl | He crout 3moynoTpedsTe pa3nudHbIMU aHUMAIIMOHHBIMU 3P QeKTamMu,
OHHU HE JIOJDKHBI OTBJIEKaTh BHUMAHHUE OT COJAEpKaHMs MH(OpMalnu Ha
claize.

Ilpeacrasiienne nHpopManuu:

Conep:xxanne ungopmamun | Vcnons3yiite KOPOTKHE CIIOBA M IPEUIOKCHHUS.

MUHUMU3UPYHTE KOIUYECTBO NPEAJIOrOB, HAPEUHH, TPHIIaraTeabHbIX.
3aroJ0BKHY 0JDKHBI IPUBJIEKATh BHUMAHHUE ayAUTOPHH.

PacnoJio:xxenue [IpenmouTuTensHO TOPU3OHTAIBHOE PACTIONOKEHHE HHPOPMAIIHH.
uHpopManum Ha crpanuie | Hambonee BaxHas wHopmamws IOJDKHA paclojiaraTeCs B IHEHTpE
JKpaHa.

Ecim na cnmaiine pacnonaraercsi KapTUHKA, HAIANUCh JOJDKHA
pacrojaraThCs 1oJj| Heu.
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HIpudgtsl

J17st 3aro10BKOB — HE MeHee 24.

Jnsa nadopmanmu He menee 18.

IIpudTter 6€3 3acedek Jerde YuTaTh C OOIBIIOTO PACCTOSHU.

Henp3st cMemmBaTh pa3Hble THITHI IPA(PTOB B OJHOM MPE3CHTANH.

s BeiaeneHus: vHGOPMAaLUK CIEAyeT UCIIOIb30BaTh )KUPHBIA MIPHPT,
KYpPCHUB WJIH TIOJYEPKUBAHUE.

Henp3s 3moynoTpebnsaTh MpOMUCHBIMA OyKBaMHU (OHH YHATAIOTCS XYXKe
CTPOYHBIX).

Crioco0bI BeIIEJIEHHS

CrenmyeT MCIONB30BaTh: a) PaMKH; TPaHUIIBI, 3AJIMBKY; 0) IITPHUXOBKY,

uHpopmanuu CTPEJIKH; B) PUCYHKH, TUarpaMMbl, CX€MBbI Ul MIUTIOCTpAlMy Haubosee
BaKHBIX (DAaKTOB.
O0bem nHpopManun - He crout 3amoiHATe OAMH CIAMI CIUIIKOM OONBIINM O0OBEMOM

WHGOPMAITUH: JIFOJIU MOTYT €IMHOBPEMEHHO 3allOMHUTh HE 00Jiee Tpex
(hakTOB, BHIBOJIOB, OIPECICHUH.

- HamGompmas 3PeKTHBHOCTL JOCTHTAETCS TOTIA, KOTA KITIOYCBBIC
MyHKTBI 0TOOPaXKAIOTCS TI0 OJTHOMY Ha KaXKJOM OTICILHOM CIaie.

Buasl cnaiinos Jns obecrniedeHus: pasHOOOpasusl ClieAyeT UCIOIb30BaTh pa3HbIE BUIBI
CJIAMIOB: a) C TEKCTOM; 0) ¢ TaOIUIIAMH; B) C TUATPAMMAaMHU.

®donx  oneHouyHblx  MarepuasioB  (DOM) s
c()OPMUPOBAHHOCTH KOMITCTEHIIUH OOYJarOIIMXCA TI0 JUCHHUILIUHE O(OPMIISETCS OTACIbHBIM

AOKYMCHTOM

IMPOBCACHUS aTTeCTaluu YPOBH:A

6. VYYUEBHO-METOJNYECKOE U THOPOPMALIMOHHOE OBECITEYEHUE
JUCLUIINHbBI

6.1. KuuroodecneyeHHOCTH

HanmenoBanue JIATCPATYpPHL: aBTOP, HA3BaHUC, BUJL
n3aaHud, n31aTciIbCTBO

Tox

KHUT'OOBECITEUHEHHOCTD

N3IaHUS

Hannuue B 371€KTpOHHOM Kartajore
9BC

OcHOBHas UTEpaTypa

Pakutckmii A.A. MeTobI MATUHHOTO O0YYCHUS :
y4ueOHO-MeTorIeckoe mocodue / Pakurckuii A.A..
— HoBocubupck : CuOMpcKuii rocyjapcTBeHHBIN
YHHBEPCHUTET TEJICKOMMYHHUKAIIMNA U MHPOPMATUKH

— 32 c. — ISBN 2227-8397.

2018

http://www.iprbookshop.ru/90591.html

Teopuss W TmpakTUKAa MAIIUHHOTO OOYyYEHUsI
yuebHoe mnocobdue / B.B. Boponuna [u mp.].. —
VYIBSHOBCK : VYIBSHOBCKHN TOCYJapCTBEHHBIN
TexHu4eckuil yausepcurer — 291 ¢. — ISBN 978-
5-9795-1712-4

2017

http://www.iprbookshop.ru/106120.htm
I

[TanemoB C.B. UHTemnekTyanbHbIi aHAN3 TaHHBIX
: yueoHoe nocodue / [Tanmsmos C.B.. — Camapa :
[ToBomKcKkHit rocy1apcTBEHHBIH YHHBEPCUTET
TeleKoMMyHHKanui u uapopmatukn — 127 ¢. —

ISBN 2227-8397.

2017

http://www.iprbookshop.ru/75376.htm

JlonmonHuTeIbH

ast JuTepar

pa

Boponoga JI.1. Machine Learning:

2018

PErpe€CCUOHHBIC METOAbI MHTCIIJICKTYaJIbHOT'O

http://znanium.com/bookread2.php?boo
k=517558
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aHanm3a JaHHBIX : yudeOHoe mocobue / BopoHosa
JLU., Boponos B... — MockBa : MocKkoOBCKui
TEXHUYECKUN YHUBEPCUTET CBSI3U U MH(POPMATHKHU
— 82 c.— ISBN 2227-8397.

AdanaceeBa T.B. BBemenue B NpOeKTHpOBaHUE
CHUCTEM WHTEIUIEKTYyaJbHOTO aHaln3a [aHHBIX :
yuebHoe mocobue / AdanaceeBa T.B., Adanacren
AH.. — VYapsIHOBCK : VY nbsSHOBCKUIA
TOCYJapCTBEHHBIH TEXHUYECKU YHUBEPCHUTET. —
64 c. — ISBN 978-5-9795-1686-8.

2017

http://www.iprbookshop.ru/106086.htm
|

bunn ®psukc Pepomtonus B ananutuke: Kak B
snoxy Big Data ynyumute Bam 61u3Hec ¢ TOMOUIBIO
OTepalMOHHON aHanuTHKH / bunn dpanke. —
Mocksa : Ansnuna [Ma6mumep — 320 ¢. — ISBN
978-5-9614-5302-7.

2020

http://www.iprbookshop.ru/93032.html

6.2. Ilepuoguyeckue U3IaHuUsI
1.Kypnan «lHHOBaium.

2. Xypnan «Hayka, ”HHOBallMM, TEXHOJIOTHMY.

. Kypnan «KomnsroreplIpece».

. Xypnan «CRN / RE (UT-6uznec)».
. I3manue o BEICOKHX TEXHOJIOTHSX.

O© 03N N b W

10. Machine Learning

11. Data Mining And Knowledge Discovery

12. Intelligent Data Analysis

. Xypnan «PC Week / RE (Kommnbrotepnas Hezmemns)».
. Kypnan « apopmanmoHHOe 00IIECTBOY.

. BeruncaurenbHas MaTeMaTHKa M MaTeMaTHUYeCKas (bHBHKa
. The Journal of Machine Learning Research (JMLR)

13. Pattern Recognition And Image Analysis: Advances In Mathematical Theory And

Applications
6.3. UHTepHeT-pecypchl
. http://www.fasie.ru
. http://www.government.gov.ru
. http://www.innovbuziness.ru
. http://www.rsci.ru
. http://www.rvca.ru
. http://www.technopark.al.ru
. http://economics.edu.ru
. http://e.lib.visu.ru

ONOOOTDE WN B

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

s peanuzalnud JAaHHOW JUCIUTUTHHBI

IMPOBEACHUA 3aHATHI JICKIITMOHHOI'0 THIIA,

crierl. 000pyI0BaHUS.

WMEIOTCSl  CIIELUANIbHbIE TIOMEIICHUS IS
3aHATUNA TMPAKTHYECKOTr0/J1ab0paTopHOro THMA,
TPYONOBBIX M WHAMBHIYATbHBIX KOHCYJIbTAIlUM, TEKYIIEr0 KOHTPOIS M TPOMEKYTOUHOM
aTTeCTAllMy, a TaKKe IOMEIICHUS I CaMOCTOSITENIbHOW pPabOThI: ayJUTOPHH, OCHAIICHHBIC
MyJIbTU-MeIna 000pyIOBaHHEM, KOMITBIOTEPHBIE KIIACCHI C JOCTYIIOM B HHTEPHET, ayJAUTOPHH 03
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KomMmrproTepHasi TEXHUKA, HCIIOIb3yeMast B y4eOHOM IpoIiecce, MMEET JIMIICH3HOHHOE
IPOrpaMMHO€E 00€ecIIeUeHHE:

° OmneparnmonHas cuctema cemeiictea MicrosoftWindows.

e [laker oducHbix mporpamMm MicrosoftOffice.

e  Koncynbsrant [Lmroc.
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PaGouyro nmporpamMmy cocTaBmi K.2.H. onieHT MypasbeBa H.B.
/4
Peniensenr:
Hasceeonctcn Orregeccs 2 e
%WW Wf %%%QW// 5 Z
etz Z / Gttt ctire—

[Tporpamma paccMoTpeHa u 0JJ00peHa Ha 3ace/IlaHiH Kj;ﬂpbl BUD
npoTokos No ’/ oT «X g » ZO'Z J1a.

3aBenyromuii kadeapoi %/ J1.9.H., npodeccop Tecienko U.b.

Pabouvas mporpamma paccMoTpeHa M 0100peHa Ha 3acelaHui y4eOHO-METOIHYECKOl KOMHCCUU

narnpasiaenus 38.03.05 buznec-undpopmarnka

npotokon No 7 oT  « rgﬂ » ‘. 2 Oa.
[Ipencenarens KOMUCCHH JI.9.H., ipodeccop Tecienxo K.b.
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JIMCT IIEPEYTBEPXJIEHUWSA
PABOUYEW ITPOI'PAMMBI JUCIHUATLIUHBI

Pabouas nmporpamma ogoOpena Ha 20 /20 y4eOHBIii TO1a
[TpoTokou 3acemnanus kadenpor No oT rozaa
3aBenyromuit kadeapoit

Pabouas nmporpamma ogoOpena Ha 20 /20 y4eOHBIii To/1a
[Tporokon 3acenanust kKageapnl Ne OT roaa
3aBenyromuit kadeapoit

Pabouas mporpamma onobpeHna Ha 20 /20 y4eOHBIN Toaa
[Tporokon 3acenanust kKapeapnr Ne OT rojaa

3aBenyronmii kKageapoi
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JIMCT PETUCTPAILIMA UBMEHEHUM
B pabouyI0 IPOrpaMMy JUCIHILUTAHEL
Hnmennexmyanvholil ananu3 OaHHbIX
o0pa3oBaTeNbHOM MTporpaMMBbl HarpaBiieHust ToaroToBku 38.03.05 husnec-ungopmamuxa,
HAIpPaBJICHHOCTb: « Hopmayuonno-ananumuueckoe obecneyerue npeonpuHuUMamenbCcKoil

OesimenbHOCIU»
Homep BHeceHbl n3MEHEHMs B 4acTH/pa3esibl HcrionHuTeN b OcHoBaHue
M3MCHCHIS paboueii IporpaMMbl dUO (HOMEp W AaTa MpOTOKOJIA
3aceaHus Kadeapsl)
1
2
3aBeayromuii kadeapoit /

Toonuce DOUO




