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AHHOTAIMA

paboueii mporpaMmMbl y4eOHOU AN CHUIIHHBI
b1.B.04 «busHec-anaautuka B R»

AJIs1 MOAroTOBKM MarucTpos no Hanpasjaenno 09.04.02 «MupopmannoHHble
CHCTEMbI U TEXHOJOTHI» MO HanpaBjaeHHocTH Haykn o nannbix (Data Science)
"

eab ocBoeHMS] JUCUMILIMHBI: OCBOCHUE CTYJEHTAMH TEOPETUUYECKUX U
MPAKTUYECKUX 3HAHUN U MPUOOPETCHUE YMEHUN U HABBIKOB B 00JIACTH MPUMEHEHUS
COBPEMEHHBIX CPEACTB aHalu3a JaHHBIX W OW3HEC-aHAIMTUKU U Ppa3pabOTKu
TpeOOBaHUN K MPOrpaMMHBIM TIPOJYKTaM W MPOTPAMMHOMY OOECIICUCHHUIO B
npodeccroHaIbHON NeATeIIbHOCTH.

MecTo AUCHMIUVIMHBI B Y4eOHOM IJIaHE: BKJIIOYCHA B 4acTh, (POpMUpPYyEMYIO
y4aCcTHUKAMHU O00pa30BaTEIbHBIX OTHOIICHUH Y4YeOHOro IlaHa MO HalpaBICHUIO
noaroroBku 09.04.02 «MHpopManiiOHHbIE CUCTEMBI U TEXHOJIOTUM.

TpebGoBanusi K pe3yJbTaTaM OCBO€HHUsI JAUCUMIUIMHBI: B pe3yJibTaTe
OCBOCHUS JHUCIUIUIMHBI (HOPMUPYIOTCA CICAYIONIUE KOMMIETEHIIUU (MHAUKATOPHI):
[MKoc-2 (ITKoc-2.1; TTKoc-2.2; ITKoc-2.3); ITKoc-3 (ITKoc-3.1); ITKoc-5 (ITKoc-5.1;
[TKoc-5.2; [TKoc-5.3).

KpaTtkoe cogepxkanue 1MCUMIJINHBI:

[Tonsitue anekTpoHHOTrO OM3Heca. TeXHOJOTUU AIEKTPOHHOro OuszHeca. ObImas
XapaKTepUCTUKa OCHOBHBIX TPUKIATHBIX CTATUCTUYECKUX TmporpamMm: MatLab,
EViews, Deductor, STATA u ap. Bo3MoHOCTH IporpamMMm B CTaTHCTHYECKOM
00paboTKe JaHHBIX, CXOJICTBA U pa3nnuus. Mcnoiap30BaHre MHOTOMEPHBIX METOIOB.
['enepanss MHOrOMEpHOTO HOpMaJIbHOTO pacmpenenienus. CpeacTBa BU3yalIU3aluu
JAHHBIX MPU TEHEPAIMU JAHHBIX CIyY4alHBIX BHIOOPOK. OlleHKa MHPOPMATUBHOCTH
npu3zHakoB. IloHstue 00 anropuTMax IOCTPOCHHUS JCPEBbBEB  PEIICHUM.
[IpeumyiiecTBa HCIIOJAB30BaHHUS  JI€pEBbEB  pemieHud. PasHoBupgHoctn DT-
ANITOPUTMOB: aJIBTEPHATUBHBIE METOJbl PACIICIUICHUS MaHHBIX B y3Jax JepeBa.
[Tonsitust o kimacrepuszanuu. OcobeHHocTH Kiactepu3anuu B Data Mining. MeTozsl
KJIAacTepHU3aliid  C  YUCIOBBIMH  aTpuOyTtamu.  Krnaccudukamuss  MeToa0B
kinacrepuzauuu. HMepapxuyeckue wmetoAbl. lepapxuueckue arjioMepaTUBHbBIC
MeTonbl. Mepbsl  pacCTOSTHUST MEXKAy oObekraMu. MeToasl  OO0BbeAMHEHUS.
MexayHapoHbIE OM3HEC-CUCTEMBI, AIEKTPOHHBIE TOCY1APCTBEHHBIE CUCTEMBI.
O0masi TPya0eMKOCTh JMCUMILIMHBI COCTABJISIET. COCTaBISIET 3 3a4eTHHIC
equaunbl (108 gacos).

IIpoMe:KyTOYHBIN KOHTPOJIb: 3a4ET.



1. lleab ocBOeHHS JUCHUILIHHBI

Lenpro aucouniauHbel «bu3Hec-aHalmuMTHKAa B R»  sABISIeTCS  OCBOCHHE
CTYyJICHTaMU TEOPETUYECKUX U MPAKTUYECKUX 3HAHUU U MPUOOPETEHHE YMEHHU U
HaBBIKOB B 00JIaCTH NMPUMEHEHUSI COBPEMEHHBIX CPEJICTB aHallM3a JIaHHBIX U OU3HEeC-
AQHAJTUTUKU U pa3paboTKu TpeOOBaHUN K MPOrPaMMHBIM  TPOAYKTaM U
IPOrpaMMHOMY OOECIIE€UEeHUIO B MTPOGECCUOHAIBHON JIESITEIIbHOCTH.

2. MecTo TMCUMILUIMHBI B Y4eOHOM mpouecce

HNucuumnvna «busnec-ananutuka B R» BK/IIOYEHAa B 4YacTh, (OPMHUPYEMYIO
y4yacTHUKaMu 00pa30BaTENIbHbIX OTHOIIEHUH ydeOHOoro 1uaHa. JlucuuruinHa
«buznec-ananutuka B R» peanuzyercs B coorBeTcTBuM ¢ TpedoBanusimu GI'OC BO,
npodeccuonanpHoro crangapra, OIIOIl BO u YueOGHoro miaHa mo HampaBICHUIO
09.04.02 «MHpopMallMOHHBIE CUCTEMBI U TEXHOJIOTUH.

[IpenmecTByOMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
muciuiuinHa «busHec-ananutuka B Ry» sBistotces «MuctpymenTst Data Science B R,
Python, SQL», «9kxoHoMeTpuka (MPOABUHYTHIA ypoBeHb)», «Hayka o nannbix (Data
Science)».

JucuunnuHa «buszHec-aHanMTuka B R» sABisercss ocHoBomosararomen s
U3YUEHHMsI CIeNYIOUMX NUCIHUIUINH, «AHAJIUTHKA U BU3yalu3alus AaHHbIX Ha Python
HAa HMHOCTPAaHHOM S3bIKE», «AHAJIUTHUKAa W BU3yalu3alus JaHHbIX Ha Python»,
«['mybokoe oOydeHHe B Haykax O JaHHBIX», «CHCTEMbl TOIJEPKKU MPUHATHSA
pELICHU».

Pabouas mporpamma nucrumuinsel «busHec-aHanuTHka B R» 171 nHBanumoB u
JUIl C  OrPaHUYEHHBIMM  BO3MOXHOCTSMHU  3JI0pOBbSl  pa3pabaThIBaeTCs
UHIUBUIYAJIbHO C  YYE€TOM  OCOOCHHOCTEH  NCUXO(HU3UYECKOIO0  pa3BUTHS,
MHIMBUYaJIbHBIX BO3MOKHOCTEH U COCTOSTHUS 370POBbsI TAKMX 00yUYaIOLIUXCS.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00YUYeHUsI O TUCIUIINHE,
COOTHECEHHBIX € IUIAHUPYEMBbIMHU Pe3yJIbTATAMHU OCBOEHHUS 00Pa30BaTe/IbLH O
NpOrpaMmbl

OOpazoBaTenbHble pE3yAbTaThl OCBOCHHUS JUCIUIUIMHBI  O0ydYaroIUMCs,
MpeIcTaBlIeHbI B Tabmuie 1.

4. CTpyKTYypa " colepKaHue TUCHUILIHHbI

4.1 PacnipeesieHue TPyA0EMKOCTH JUCHUILUIMHBI 110 BUIAM PadoT
110 ceMecTpam

OO6mrast TpyIOEMKOCTh AUCIUIUIMHBI cocTaBimsieT 3 3ad.el. (108 wacos), mx
pacmpeneneHre mo BUaaM padoT ceMecTpaM MpeICcTaBiIeHO B TabmuIe 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHUS YUeOHOM IMCIUTIUHBI

Tabnura 1

Kon
KOMIICTC
HIINN

Conepxxanue
KOMITeTCHITUH (Wu e€
4acTH)

Nuaukatopbl KOMIETEHINI

B pesynbrate n3ydeHus yaeOHOW TUCIMILTUHBI 00y4JarONTUecs JODKHBIL:

3HaTb

yMEThb

BJIaJ€Th

ITKoc-2

Crioco0eH nIpUMEHSATh
COBPEMEHHEIE
Cpe/cTBa aHaIn3a
TAHHBIX U ON3HEC-
AHAJIUTUKHU B
npohecCuOHATBHON
TSI TEITEHOCTH

ITKoc-2.1 3HaTh:
WHCTPYMEHTAIILHBIE  CPEJICTBA
OM3HEC-aHAINTUKH W IIaKETHI
MPUKIAHBIX ~ CTATUCTHYCCKHUX
TIPOrpaMM

SI3BIK TIPOTPAMMHPOBAHUS
R, kak
UHCTPYMECHTAILHOTO
cpenctBa OusHec-
AHATATHUKH

[TKoc-2.2 YMeTs:
OCYIIIECTBIISITh coop,
00paboTKy, aHajau3 MAacCOBBIX
JAHHBIX, CTPOUTH MPOTHO3BI C
HCIIOJIb30BAHUEM COBPEMEHHBIX
WHCTPYMEHTOB OouzHec-
AQHAIUTUKU U MaKeTOB
OPUKIATHBIX  CTATUCTHUYECKUX
porpaMm

OCYIIIECTBIISATH COOD,
00paboTKy, aHAIN3
MAaCCOBBIX JaHHBIX,
CTPOUTH ITPOTHO3BI HA
S3BIKE
nmporpamMmmupoBanus R

[IKoc-2.3 HMmeTh  HaBBIKU:
coopa, 00pabOTKM, aHaIHM3a
MacCOBBIX JIaHHBIX, B T.4.
00JIBIINX JIAHHBIX,
HKOHOMETPUIECKOTO
MOJICITUPOBAHUS u
IPOTHO3UPOBAHHMS c
UCTIOJIb30BAaHUEM COBPEMEHHBIX
CpelncTB OW3HEC-aHATUTUKH U
MaKeTOB MIPUKIIaIHBIX
CTaTHUCTUYECKUX MPOTPaMM

cbopa, 06paboTKH,
aHaJN3a MacCOBBIX
JTAHHBIX Ha SI3bIKE
nporpaMmmupoBanus R

I1Koc-3

Cnocoben
COBEpILIEHCTBOBATh U
pa3pabarbIBaTh

I1Koc-3.1 3HaTh: MeTOIbI
HayKH O JaHHBIX, B T.4. METO/IbI
MAaITMHHOTO 00yUYeHus,

METO/Ibl HAYKH O JTaHHBIX
B c(hepe OuzHec-
AHAJIMTHKH,




HOBBIC MCTO/bI,

MO/IEJH, aJITOPUTMBI,

TEXHOJIOI'UHU U

WHCTPYMEHTAJIbHbIE
CpencTBa pabOTHI C

JaHHBbIMHU, B T.4.

OOJIBIIINMHU JaHHBIMUA

00paboTKM U BU3yaIN3aLUU
OOJIBIIMX JJAHHBIX; COCTOSHUE U
NIEPCIICKTUBBI PA3BUTHS HAYKH
0 JTAaHHBIX, HUCIIOJIB3YEMOTO TIPH
00paboTKe JaHHBIX
MIPOTrPAMMHOTO
WHCTPYMEHTAPUS; TOTPEOHOCTH
B COBEPIIICHCTBOBAHWUH U
pa3paboTKe HOBBIX METOJIOB,
TEXHOJIOTHH 1
WHCTPYMEHTAIILHBIX CPEJICTB
JUTSE pabOTHI C JAHHBIMH, B T.4.
0O0JIBIIMMU; 00JIACTH
MIPUMEHCHHSI HAyKH O JTAHHBIX B
CEIILCKOM XO3SIMCTBE

UCIIOJIb3YEMBIN IIpU
00paboTKe JaHHBIX
IIPOTrpaMMHBII
UHCTPYMEHTApUU

I1Koc-5

Crocoben
paszpabaThiBaTh
TpeOOBaHUS K
POrPaMMHBIM
MPOIYKTaM H
IPOrPaMMHOMY
00ecCIeyYeHuIo,
OTCJIC)KUBATh
CHCTEMHOCTh U
Ka4ecTBO pabOThI
MPOrPaMMHCTOB

ITIKoc-5.1 3uare: BuIBI
TpeOOBaHUH K IPOTPaMMHBIM
MPOJIyKTaM H
COOTBETCTBYIOIIEMY
IPOrPaMMHOMY 0OECIICUCHHIO,
CITOCOOBI BEISIBJICHHS
TpeboBaHUM

BHJIbI TpeOOBAHUIN K
POrPaMMHBIM
MPOJYKTaM 1
COOTBETCTBYIOIIEMY
IPOrPaMMHOMY
obecrieueHuro B chepe
OM3HEC-aHATUTUKH

ITKoc-5.2 YMmers:
aHaJIM3UPOBATh, yTOUHSTh,
JOKYMEHTUPOBAaTh TpeOOBaHHUS
K IPOTPaMMHBIM MTPOAYKTaM U
IPOTPaMMHOMY O0ECIICUCHUIO

aHAJM3UPOBATh U
YTOYHSTH TPEOOBAHUS K
POrPaMMHBIM
OPOIYKTaM U
IPOrpaMMHOMY
obecrieyeHuio B cdepe
OM3HeC-aHATUTUKH

[TKoc-5.3 MImeTh HaBbIKH:
pa3paboTKu TpeOoBaHM K
MPOTrPAMMHBIM MPOJAYKTaM H
COOTBETCTBYIOIIEMY
MIPOrPaMMHOMY 00€CTIEYCHHIO

pa3paboTku TpeOoBaHMIA
K IIPOTrPaMMHBIM
MPOJIYKTaM U
COOTBETCTBYIOLIEMY
IPOrPAMMHOMY




U JOKYMCHTHUPOBAHUSA
TpeboBaHUM

obecrieyeHuIo B cdepe
On3HEeC-aHATUTUKH




TabOnuia 2

PacnpenesieHne TPy10€MKOCTH IMCIUILNIMHBI 110 BUIaM padoT Mo ceMecTpam

TpyaoémkocTh Beero/*
Buj y4e6Hoii paGoTsI wac B T.4. 110 ceMecTpam
' 2 3

OO0masi TpyA0€MKOCTb JUCITUTUIMHBI 10
yaeBHOMY MIaHy 108/2 36 7212
1. KonrakTHas pabdora: 24,25/2 2 22,25/2
AyauTopHasi pa6oTa 24,25/2 2 22,25/2
6 mom wucne: 0
aekyuu (J) 8 2 6
npakmuyeckue 3anamus (113) 10/2 10/2
KOHMAKMHas paboma Ha nPpomMescymo4HoM
xonmpone (KPA) 0,25 0,25
2. CamocrosiTtesqbHast padora (CPC) 83,75 34 55,75
camocmosmenvHoe uzyuenue pazoenos,
Camono02omosKka (npopabomka u no8mopeHue
NeKYUOHHO20 MAMEPUana u Mamepuaid 79,75 34 51,75
VUEOHUKO8 U YUeOHbIX NOCOOUL, NO020MOBKA K
NPAKMUYLECKUM 3AHAMUAM U M.0.)
Iloocomoska k 3auemy (KOHmMpo.iv) 4 4
By nmpoMexyTo4HOTO KOHTPOJIS: 3auyem

* B TOM YHCIIE IMPaKTUYCCKasa MMOATOTOBKA.

4.2 Conep:kaHue IMCHUNIMHBI

Tabmmma 3
TemaTnueckunii MIaH y4e0HOM JUCHUININHBI
HaunmeHoBaHMe pa3/iejioB U TeM JUCHMIIINH EATTTTEL T
T ——— Bcero padora pHas
JI | 113/~ | TIKP | pa6ora CP
VcTaHoBOYHAS JIEKIIUS 36 2 34
Hroro 3a 2 cemecTp 36 2 0 0 34
Pa3znen 1 «<AHaIUM3 U CHHTE3 YNIPABJIEHYECKOI 0 28 1 6 0 21
peneHus»
Tema 1.1 «TexHosioruu aHaansa JaHHBIX) 6,5 0,5 2 4
Tema 1.2 «KoHcoaumanus TaHHBIX» 6 1 5
Tema 1.3 «Tpanchopmaruist TaHHBIX) 5 1 4
Tewma 1.4 «Buzyanuzauusi JaHHBIX» 55 0,5 1 4
Tema 1.5 «Ounctka u npenoOpaboTKa JAHHBIX) 5 1 4
Paznen 2 «Data Mining» 28/2 4 4/2 0 20
Tema 2.1 «3agada accorpaliymy 5 1 1 3
Tewma 2.2 «Knacrepuzanus» 9 1 1 7
Tema 2.3 «Knaccudukanus u perpeccus. 14/2 2 2/2 10
CTaTuCTUYECKUE METOIBI»
Pa3nen 3 «IIpuHsATHE pelIeHUs1 HA OCHOBE 16 1 2 0,25 12,75
MO/IeJIHPOBAHUS»
Tema 3.1 «AHcaMOIu MoeIIeiDy 8,75 1 1 6,75




AyautopHas Bueayauro
HanmeHnoBaHue pa3aesioB U TeM JMCUMILINH
) Bcero padora pHasi
J | 113/~ | IIKP | pa6ora CP
Tema 3.2 «Pa3paboTka TpeOoBaHHUI K MPOrpaMMHBIM 7 1 6
MPOAYKTaM M IPOrPpaMMHOMY 00€CIICUEHHUIO »
KonraktHas paboTa Ha IPOMEKYTOUYHOM
koHTpoie (KPA) 0,25 0.25
Hroro 3a 3 cemectp 7212 6 10/2 | 0,25 55,75
HToro no gucuMMINHE 108/2 8 10/2 | 0,25 89,75

* B TOM 4HCIIE IMMPAKTUYCCKasd IMOArOTOBKaA

Pasznen 1 «AHanu3 u CUHTE3 yIPaBIEHUYECKOTO PEIICHUS»
Tema 1.1 «TexHom0ruM aHaan3a JAaHHBIX)

BBenenne B aHanu3  JIaHHBIX, ~ NPUHLUNBI  aHAJIW3a  JAHHBIX.
CTpyKTYypuUpOBaHHbIE U HECTPYKTypHpOBaHHbIE naHHble. [loAroToBKa IaHHBIX K
ananu3y. Texnonorun KDD u Data Mining. Ananutuueckue miat(opMsi.

Tema 1.2 «KoHcomuaganust TaHHBIX)

3ajaya KOHCOJIUAAIIMY JTaHHBIX. BBe/leHWEe B XpaHWININA JIAHHBIX: OCHOBHBIC
KOHIICTIIINU XPAHWIHUI JaHHBIX, MHOTOMEpPHBIC, PEJSAIUOHHBIC, THOPUIIHBIE W
BUPTYyaJlbHbIC XpaHWJIWIIA JAHHBIX, HeUeTKue cpe3bl. BBenenne B ETL: u3Bneuenue
JAHHBIX, OYHCTKA JaHHBIX, MpeoOpa3oBaHME [IaHHBIX. 3arpy3ka JJaHHBIX B
XpaHUJIUIIIE, 3arpy3Ka TAHHBIX U3 JIOKAJbHBIX HCTOYHUKOB, 00OTallleHHe JaHHBIX.
Tema 1.3 «Tpanchopmanius TaHHBIX»

Tpancdopmarnust yrnopsioueHHbIX AaHHBIX. [ pynmnupoBka naHHbIX. CriusHHE
nanHbix. KBantoBanue. Hopmanuzanus u KOJUpOBaHUE TaHHBIX

Tema 1.4 «Busyanuzanusi JaHHBIX»

[lonsTne BU3yanu3aluuMu MAaHHBIX. BusyanmuzaTopbl oO0IIero Ha3HAYEHUS.
OLAP- ananus.

Tema 1.5 «Ounctka u npeno6padoTKa JaHHBIX)

Orenka KavyecTBa IaHHBIX: TEXHOJIOTHH B MeTOIbl. OuncTKa U npeaoopadoTka.
OunbTparuss naHHBIX. OO0paboTka IyOJIMKATOB W MNPOTUBOpedMi. BrisBieHue
AHOMAJIbHBIX 3HA4Y€HUUW. BOCCTaHOBJIECHUWE MPOMYIIEHHBIX 3HA4YCHUM. BBelneHue B
cokpaiieHue pasmepHoctu. CokpalieHre yncia mpu3HakoB. CoOMITIUHT

Pasgen 2 «Data Mining»

Tema 2.1 «3agada accoruauny

AcconmatuBHbIe npaBmiIa. AnroputMm Apriory. Mepapxudeckue
acconmatuBHbIe npaBuia. [locnegoBarenbHbie AOIOHBI

Tema 2.2 «Knacrepuzanusi»

BBenenue B kimactepusanuio. AnroputMm kiactepusanuu  K-means. Cetn
Koxonena. Kaptsl Koxonena. [Ipo6siemMbl anropuTMOB KJIacTEpU3aALIUU

Tema 2.3 «Knaccudukanus u perpeccus. CTaTUCTUYECKAE METOIBI»

Perpeccuu ¢ kaTeropuaibHbIMU BXOJHBIMU ITEpEMEHHBIMU. MeToabl 0TOOpa
MEPEMEHHBIX B PErPeCCUOHHBIE MOJieNi. OCHOBBI JJOTUCTUYECKON PErpecCuu.
NHTepnperanuss MOJEIN JIOTUCTUYECKON perpeccuu. MHOKECTBEHHAs
noructuueckas perpeccust. [Ipoctoit baliecoBckuii kinaccudukarop

Paznen 3 «lIpuHsaTHE pemieHnss Ha OCHOBE MOJIECIIUPOBAHUS

Tema 3.1 «AHCaMOIHM MOIEIIEN
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Beenenne B ancamOau Mozeneld. barrunr. bycTuHr. AnbTepHaTUBHBIE METO b
MOCTPOEHUS aHCaMOJIeil.

Tema 3.2 «Pa3paboTka TpeOoBaHMII K MPOrpaMMHBIM NPOAYKTaM H
MPOrpaMMHOMY 00€CTIEUEHUIO»

Ouenka >¢dexkTuBHOCTH U cpaBHEeHHE Mozeneil. OneHka OmUOKH MOJCIH.
W3nepxxkn ommbounoi knaccudukanmu. Lift wu  Profit-kpuseie. OC-ananmus.
OOyueHue B yCIOBHUSX HECOAJIAaHCUPOBAHHOCTH KJIAcCOB. Y TOUYHEHHE TpeOOBaHUN K
MIPOTrpaMMHBIM MPOAYKTaM M MporpaMMHOMY obecrniedeHuto Pa3paborka TpeboBaHMit
K MPOrpaMMHBIM IPOAYKTaM U MPOTPaMMHOMY O0€CIEYEHUIO.

4.3 Jleknum /mpakTHYeCKUE 3aHATHS

Tabnuia 4
ConepxaHue JeKIMY /TPAKTHYECKHE 3AHATHS M KOHTPOJIbHbIE MEPONPUSTHSA
Dopmupyem B Koa-Bo
. bl xonTpon | “acos/
Ne Ne u Ha3BaHUe JIEKI Ui/ KOMIIeTeHIIN W3 HAX
Ne paznena N bHOTO paKTHEC
n/m NPaKTHYECKUX 3aHSI THI " p
MeponpH Kast
(I/IHIII/IK&TOP ATHS NOArOTOBK
bl) a
IMKoc-2.1
1 YcraHoBoYHas NEKITHI ITKoc-3.1 2
IMKoc-6.1
Paznen 1 «OcHOBBI 3JIEKTPOHHOTO OM3HEca»
2 Tema 1.1 Jleknus 1. TexHonoruu aHanm3a IMKoc-2.1 0,5
«TexHomoruun JTAHHBIX IMKoc-3.1
aHalu3a JaHHBIX IMKoc-6.1
[Ipaktuueckoe 3anstue Ne 1 [Togbop u ITKoc-2.2 Bompocst 2
aHaJIM3 IEPEMEHHBIX B COOTBETCTBHUH C ITKoc-2.3 K 3aIUTe
TEMOM UCCIIEAOBaHMUs, OIPEACICHIE ITKoc-6.2
KOMIIJIEKCA METOJIOB aHAJIN32
3 Tema 1.2 [IpakTuueckoe 3anstue Ne 2. ITKoc-2.2 Bomnpocst 1
«KoHconuaamus ITocTpoeHue JaHHBIX UCCIIENOBaHUS HA ITKoc-2.3 K 3all1Te
JTAHHBIX» OCHOBE KOHCOJIHJIAITHH
4 Tema 1.3 IIpakTuueckoe 3anstue Ne 3. ITKoc-2.2 Bomnpocst 1
«Tpanchopmanus [IpeoOpazoBaHme BXOIHBIX JaHHBIX ITIKoc-2.3 K 3aIlUTe
JIAHHBIX»
5 Tema 1.4 Jlexmust 2. Buzyanuzamus TaHHBIX [TKoc-2.1 0,5
«Buzyanuzanus I1Koc-3.1
TAHHBIX» [IpakTudeckoe 3ansitue Ne 4 Otpadorka ITIKoc-2.2 Bonpocsr 1
BH3YaJIM3allU JAHHBIX (TaOMHIHBIN 1 [1Koc-2.3 K 3aIuTe
rpaduueckuii MeTO/T) Ha
TPEIBAPUTEILHOM JTalle aHAIN3a
6 Tema 1.5 «Ounctka | Ilpaktnyeckoe 3anstie Ne 5 Anamms Ha I1Koc-2.2 Bonpocsr 1
u  npenodpaboTka | BEIOPOCH M MIPOMYIICHHbBIE 3HAYSHHS, ITKoc-2.3 K 3aIIuTe
TAHHBIX» O4YHCTKa U 1opaboTka b/l
Pasznen 2 «Data Mining».
7 Tema 2.1 «3amaua Jexus 3. 3a1a4a acComuaI [MKoc-2.1 1
acCcoLMaLuu» ’ I[TKoc-3.1
[IpakTuaeckoe 3anstre Ne 6 ITKoc-2.2 Bomnpocst 2
[IpoBenenne adppUHUTUBHOTO aHAU3A, ITKoc-2.3 K 3aIluTe
COCTaBJICHUE aCCOI[MATUBHBIX MTPABIII
8 Tema 2.2 Jlexmus 4. Knacrepuzanus [TKoc-2.1 1
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DopmEpyem | 5o Kou-Bo
. ble xontpon | “acos/
Ne Ne paszena Ne m HazBanme Jeknui/ KOMIIeTeHIIHU LHOIO M3 HEX
n/n pasi NPAKTHYECKUX 3aHATHH " npaKTuec
(unaukaTop e nonlr(:::onk
1) ATUS N
«Knacrepuzarus» IIpaktuueckoe 3ausatue Ne 7 ITKoc-2.2 Bompocsr 2
[TpoBenenne KI1acTepHOrO aHaJIM3a [MIKoc-2.3 | k 3amuTe
9 Tema 2.3 Jlekuus 5. Knaccupukammss  u | IIKoc-2.1 2
«Knaccudukainus u | perpeccus. CTaTUCTUYECKHE METOIbI ITKoc-3.1
perpeccus. [IpakTuueckoe 3anstue Ne 8 [MKoc-2.2 Bomnpocst 1
CTaTHCTHYECKUE JMCKpUMUHAHTHBIN aHAJIN3 U METOH ITKoc-2.3 K 3a1uTe
METOBI» OITOPHBIX BEKTOPOB
IIpaktrueckoe 3ausatue Ne 9 IMKoc-2.2 1
ITocTpoenue nepeBbeB pereHui ITKoc-2.3
IIpaktrueckoe 3auatue Ne 10 IMKoc-2.2 1
Jloructudeckast perpeccusi 1 METO IMKoc-2.3
OmmKaiero cocena;
IIpakrrueckoe 3ansatue Ne 11 IMKoc-2.2 1
baiiecoBckast (HauBHas) IMKoc-2.3
KJaccH(UKaIuS;
Paznen 3 «IIpuHATHE pelieHHsT HA OCHOBE MOIEJTHPOBAHMS
10| Tema 3.1 Jlekrus 6. AncamOiu Mojenei [TKoc-2.1 !
«Anrcambiu ' ITKoc-3.1
Moemnei» IIpaktrueckoe 3ausTue Ne 12 IMKoc-2.2 Bompoce 1
«Pa3paboTrka aHcamMOJIs1 MOJIeTICH ITKoc-2.3 K 3aIUTe
11 | Tema 3.2 ITKoc-6.2 Bompocsl 1
<<Pa3pa60T1§a IIpaktnueckoe  3aHATHE  Ne 13 [TKoc-6.3 K¢ satuTe
TpeOOBaHMIA K N
— «YTOYHEHHE TpeOoBaHuiA K
HpOIYKTAM 1 pOrpaMMHBIM MPOIYKTaM u
HIPOrPAMMHOMY MIPOrPaMMHOMY o6ecneqe}£mo Ha
OCHOBE MTOCTPOCHHBIX MOJIENIEH»
o0ecTieueHuIo »
Tabmuna 5
HepequL BOINPOCOB 1JIfl CAMOCTOATEC/IBHOI0 U3YYCHUHA TUCIIHIIJINHBI
Ne B TR Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB ISt
n/n CaMOCTOSITEJIbHOT0 M3Y4YeHHUs
1. Tema 1.1 «Texnonoruun Texunonorum KDD wu Data Mining. Amnanurnyeckue
aHaJIM3a JTAHHBIX)» wiatdopmsl (ITKoc-2.1, TTKoc-6.1, ITKoc-6.2)
2. Tema 1.2 «Konconunanus 3arpy3ka JAHHBIX B XpaHWIIMILNE, 3arpy3Ka JaHHBIX W3
JAHHBIX» JoKaIbHBIX HCTOYHHUKOB (ITKoc-2.1, TTKoc-2.2)
3. Tema 1.3 «Tpanchopmanus Hopmanuzauus u koaupoBanue aaHHbIX([1Koc-2.1, TTKoc-
JTAHHBIX» 2.2)
4, Tema 1.4 «Buszyanu3zamnus Busyanusarops o6mero Hazuadenus ([TKoc-2.1, TTKoc-2.2)
JTAHHBIX»
5. Tema 15 «Ouuctka wu | BBenenue B cokpaimieHue pasmepHoctd. CokpallleHHe uucia
pe10OopaboTKa TaHHBIX) npusHakoB. Comruar ([TKoc-2.1, TTKoc-2.2, [TKoc-2.3,)
6. Tema 2.1 «3amaua TTocnenoBarenpHbIE 1A0IOHEL
acCcoLMaIiN (ITKoc-2.1, TIKoc-2.2)
7. Tema 2.2 «Knacrepuzanus» [IpoGiembl aITOPUTMOB KIIACTEPU3AIHH

(ITKoc-2.1, TIKoc-2.2, ITKoc-2.3)
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Ne Ilepeyens paccMaTpuBaeMbIX BONPOCOB ISt
Ne pa3znena u Trembl
n/n CaMOCTOSITEJILHOT0 M3Y4YEeHHUs

8. Tema 2.3 «Knaccuduxanus u | MHOKeCTBEHHAs JOTHCTHYECKas perpeccus. SAnepHast QyHKIUSA
perpeccusi.  Cratuctuyeckue | onopHbix BektopoB. (ITKoc-2.1, TTKoc-2.2, [TKoc-2.3)
METOIbI»

9. Tema 3.1 «AHcambiu AnbTepHaTUBHBIC MeTOAbI ocTpoeHus ancamboiei. (ITKoc-2.1,
MOJICTICH» [MKoc-2.2, ITKoc-2.3)

10. | Tema 3.2 «PazpaboTtka Lift u Profit-kpusbie. ROC-ananu3. OOydeHue B YCIOBHSIX
TpeOOBaHUH K MporpaMMHBIM | HecOanancupoBanHocTH kiaccoB. (ITKoc-6.1, ITKoc-6.2, [TKoc-
NPOJIyKTaM M mporpamMmmaomy | 6.3)

00eCIeyeHHIO

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabnuia 6
IlpumMeHeHNe AKTUBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHii

Ne HaunmeHoBaHMe MCIIOIb3yeMbIX AKTUBHBIX M
Tema u ¢popma 3ansaTus .
n/n HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOT UM

1. | Tema 2.2 «Knactepuzanus» JI Jlexuus-Bu3yanuzanus

2. | IIpakTraeckoe 3ansTre No7 113 Henosas urpa
[IpoBenenune kimacTepHOro
aHaiaM3a

6. Tekyuuii KOHTPOJIb YCNIEBAEMOCTH M NMPOMEKYTOUHAS ATTECTAIUSA 10
UTOraM OCBOEHUSI JUCIHUNITTHHBI

6.1. TunoBble KOHTPOJIbHBbIE 3a/JaHHsI MM UHbIE MAaTEPHAJIbl, HEO0XO0IMMbIE
JJI51 OLlEeHKH 3HAHMI, yMEHHUA M HABBIKOB U (MJIH) ONBITA e SITEIbHOCTH

Bomnpocsl k 3auery
[lepeyncaute OCHOBHbIE TPUHIMUIIBI aHATIN3a JaHHBIX
2. XapakTepucTuka U 0OCOOCHHOCTH B MOJAXO0/aX aHaIU3a CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JaHHBIX

=

3. Dramnbl MOATOTOBKHU JJAHHBIX K aHAIIU3Y

4. Omnwumute rexHonoruu KDD u Data Mining B Ou3Hec-aHaIUTHKE

5. OxapakTepu3yiTe COBpPEMEHHBIE aHATUTUYCCKUE IIAT(HOPMBI, MPUMEHSICMBIC
B OM3HEC-aHAIUTUKE

6. Hasnauenue KOHCOJIMOALUH JAHHBIX

7. ETL: u3BnedeHne JaHHBIX, OYMCTKA JJAHHBIX, IpeoOpa3oBaHne JaHHBIX

8. Anroput™M pabOThI ¢ XpaHWIHIIAMA JAaHHBIX: 3arpy3Ka JTAHHBIX B XPaHUIHIIE,
3arpy3Kka JaHHBIX U3 JJOKATBHBIX UCTOYHUKOB, O0OTAIIEHUE JaHHBIX

9. OnumwuTe Ha3HAYCHHE U AITOPUTM TPaHCPOPMAIUH YIIOPSTOUCHHBIX TAHHBIX

10.Ha3znaueHue rpynmupOBKHY, CIUSHUS U KBAHTOBAHHUSI TAHHBIX

11.Coneprkanue npoueaypbl HOpMaIUu3alui U KOJUPOBAHUS TAHHBIX

12.TlorsiTHE BU3YaTU3alA JAHHBIX

13.TlepeuncnuTe M ONMUIIUTE BU3YaTN3aTOPHI OOIIET0 Ha3HAYCHHMSI
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14. OLAP- ananus

15.0menHKa KauecTBa JaHHBIX: TEXHOJIOTHU M METO/IbI
16.0OuucTtka u npeaoOpaboTKa JaHHBIX: OCHOBHBIE HAIIPABIICHUS
17.Ha3zHaueHue puiabTpanuu JaHHBIX B OM3HEC-aHATUTHKE
18.Ha3zHaueHue accolMaTUBHBIX MTPaBUi B OM3HEC-aHATUTHKE
19. Anroputm Apriory

20.Tumpl acCOMATUBHBIX MPABUI

21.Ha3HnaueHue KiacTepu3aiuu

22.AnroputM kinactepusanuu k-means

23.Cetu Koxonena

24 Kaptel Koxonena

25.T1lepeunciute mpoOIeMBbl AITOPUTMOB KJIACTEPHU3AIIH
26.Perpeccun ¢ KaTeropuaibHBIMU BXOJHBIMU TIEPEMEHHBIMH
21.Metonbl 0TOOpa MEPEMEHHBIX B PErPECCUOHHBIE MOJIEIH
28.OCHOBBI JIOTUCTUYECKON PErpeccuu

29.HTepnperanys MOIETH JIOTUCTHYECKOU perpeccuu
30.MHoOKeCTBEHHAS JIOTUCTUIECKAsI pErPecCust

31.TIpocToii baitecoBckuii kiaccudukaTop

32.AHcaM0u MojeNel: BUIbI, TEXHOJOTUH TIOCTPOCHUS
33.barrunr

34.bycTuHr

35. AnbTepHaTUBHBIE METO/IBI TIOCTPOCHUS aHCcaMOIe
36.0menka 3¢(HEKTUBHOCTH M CpaBHEHUE MO/IeTen
37.01eHKa OIIMOKU MOIEITH

38. Uz nepxku ommO0YHOM Ki1acCuUKaINH

39.Lift u Profit-kpusbie

40.ROC-ananus

41.006yueHne B yCIOBHUAX HECOATAaHCUPOBAHHOCTH KJIACCOB

IIpumep pador.

[Tpaktuueckoe 3anstue Nel Tlogbop u aHanM3 mepeMEeHHBIX B COOTBETCTBHH C
TEMOM UCCIE0BAHUS, ONPEEICHUE KOMIUIEKCAa METOJIOB aHAJIU3a.

B coorBercTBMM ¢ TEMAaTHMKOM HCCIIEIOBaHHS (TéMa MarucTepcKou
auccepranur) HeoOXonauMo CchOPMHPOBATH CUCTEMY IIOKa3aTeNe, BCECTOPOHHE
XapaKTepU3yIIyo o01acTh uccienoBanus. CUcTeMy IMOKas3aTeleld MpefCTaBUTh B
RStudio. Tlo cucreme moKkasareieii ONpeNCTUTh 3aBUCUMBIC W HE3aBUCHMBIC
nepeMeHHbie. OmnpefenuTh METOABl aHajdn3a, KOTOpPhIE BO3MOXHO OBLIO OBl
MPUMEHUTH K TIPEICTaBICHHBIM JaHHBIM. C(HOpMHUPOBATH OTYET C BHIBOJIAMH.

Bonpocul k 3awume:

1. Ilepeuncnnte OCHOBOIOJATAIONINE MPUHIIUIIBI aHATN3a TaHHBIX

2. Onpenenute  OCOOGHHOCTH  pabOTBl  C  CTPYKTYpUPOBAHHBIMU |
HECTPYKTYPUPOBAHHBIMU JJAHHBIMU
OcHOBHbIE 3Tallbl MOATOTOBKA JaHHBIX K aHATU3Y
Oxapakrepusyiite TexHojorun KDD wm Data Mining, ux BO3MOXXHOCTH H
OTpaHUYEHUS B aHAIU3E JIAHHBIX
5. OxapakTtepusyiliTe COBpeMEHHbIE aHAIUTUYECKUE MITAT(HOPMBI

B~ w
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[Ipaxtraeckoe 3anstue Ne 2. [locTpoeHne NaHHBIX WCCIIEIOBaHHS HAa OCHOBE
KOHCOJIU/IAIINN.

[lo cucreme mnokaszateneld, CHOPMHUPOBAHHBIX HA MPEABIAYILIEM 3aHITHU
MPOBECTH KOHCOMHUIALMIO JAaHHBIX JJISl MPUBEICHUS JAHHBIX B €IUHBIA YUTaEMBIN
¢dopmart. IlpoBecTH KOHCOTWAAIMIO C HWCIOIB30BAHHUEM BCTPOCHHBIX (DYHKIHMHA H
o6ubnuorexk R. CpaBHuTh pe3ynbTaThl. CHOPMUPOBATH OTUYET C BHIBOJIAMH.

Bonpocwl k sawume:

1. B uem 3akmoyaeTcs HEOOXOAUMOCTh KOHCOIUAANNN JaHHBIX

2. OxapakTepu3yWTe OCHOBHBIE  KOHIENIMM  XPaHWIHI JaHHBIX,
MHOTOMEpHBIC, PEJSAIMOHHBIC, THOPHUIHBIE W BUPTYaJbHbIC XPaHWIHIIA JaHHBIX,
HEYeTKHE CPEe3bl

3. [Mpunuuner pabotel ELT: wu3BiIedeHue JgaHHBIX, OYHCTKA JAHHBIX,
npeoOpa3oBaHue JaHHBIX
4, OcoOEHHOCTH CXEMBbI 3arpy3KH JaHHBIX B XpaHWIHIIE, 3arPy3KU TaHHBIX

N3 JIOKAJIbHBIX HCTOYHHUKOB, O6OFaIIIeHI/ISI JaHHBIX

[TpakTudeckoe 3anstue Ne3. [IpeoOpazoBaHre BXOAHBIX JaHHBIX.

ITo mpeoOpazoBaHHBIM B MPOINLION PadOTE TaHHBIM BBITPY3UTh: JIFOOBIC 5
noKasaTesieil B JUHAMUKE; CTPYNITUPOBAHHBIC MTOKA3aTeIH 10 TIEPHOIaM WIIH
nepeMeHHbIM; HOPMUPOBaHHbIE AaHHbIE B cpee R. [lomydyenHble qaHHbIE
HHTEerpupoBaTth B makerhl Statistica, STATA u EViews. ChopmupoBaTh 0TYET C
BBIBOJIAMH.

Bonpocwi k 3awume:

Ocob6ennoctu mpumeHenue s3pika SQL B cpene R.

Yro npencrapisier coboi mporece TpaHchOpMaIHK YITOPSI0YSHHBIX JaHHBIX
HaznaueHue rpynmupoBKU JaHHBIX

HeoOxonumple yclioBUs CIUSHUS JTaHHBIX

Urto npeacraBiseT coO0l mporecc KBaHTOBAHUS

Hopmanu3zamus u KogupoBaHue TaHHBIX B COBPEMEHHBIX MaKeTaxX MPUKIATIHBIX
IporpamMm

ok whE

[Tpaktrueckoe 3anatue Ned4. OTpaboTKa BU3yaIU3alMy HA MIPEABAPUTEIHEHOM
JTare aHalu3a.

[lo nmaHHBIM TponUION pabOTHl TOCTPOUTH BO3MOXKHBIE TpaQUKA IO
MPE/ICTaBIICHHBIM JJAHHBIM B MakeTe R ¢ HCMONMb30BaHWEM BCTPOEHHBIX (PYHKIUN U
oubnuotek Ilo kaxxnoMmy rpaduky HamMcaTh BEIBOJ.

Bonpocul k 3awume:

1. JlocTomHCTBA M HEAOCTATKHA BU3yaIM3alluy JaHHBIX B cpene R.

2. TlonsTHEe BU3yanu3aluu JaHHBIX

3. BusyammszaTtopsl 00111eT0 Ha3HAYEHUS

4. Kakvie BO3MOXKHOCTH BHU3YyaIHM3allMd JAaHHBIX COJIEPKUT COBPEMEHHOE

MporpaMMHoOE o0ecreueHne
5. OLAP- ananu3: CynrHOCTh U Ha3HAYCHUE

[IpakTrueckoe 3ansitue NoS AHanu3 Ha BRIOPOCHI M IPOIYIIEHHbBIEC 3HAUCHUS
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[lo nanHBIM TpoOUUION pabOTHI MPOBECTH AHAJINU3 BHIOPOCOB M MPOIYIIEHHBIX
3HaueHU ucnonb3ys cpeny R. Mcnonb3yiite BCTpoeHHbIE (PYHKUUU U OMOIHOTEKH.
BbIsSIBUTH JOCTOMHCTBA M HENOCTaTKU Kaxaoro meroga. CpopMupoBaTh OTYET C
BBIBOJIAMM.

Bonpocul k sawume:

OneHka KauecTBa JaHHBIX: TEXHOJIOTMH U METOIbI

CyIHOCTh OYMCTKHU U NPeI0OpaOOTKU JAHHBIX

Ocymectenenue ¢punpTpanus ganabix B [T

CymiHocTh 00pab0TKH AyOIMKAaTOB U MPOTUBOPEUUIA

Yem 00BsicHSAECTCA HEOOXOANUMOCTD BBISIBIICHHUSI aHOMAJIbHBIX 3HAUYEHUN
MeTo1bl BOCCTAaHOBIIEHUE MTPOIYIIEHHBIX 3HAYEHUN

HaznaueHue cokpaiieHusi pa3sMEpHOCTH B aHAJIU3€ JaHHBIX
Coxkparnienue uyncia Ipu3HaAKOB

CoMILTMHT: HA3HAYEHUE U ONKMCAaHUE METOAUKU

CoNoO~wWNE

[Mpaktuyeckoe 3anstue Ne6. [IpoBeaenre adhGUHUTHBHOTO aHANIN3A,
COCTABJICHUE aCCOIMATUBHBIX MTPABHJI

[IpoBectr B R adduHupoBaHHBIN aHAINU3 C UCIIOJIB30BAHUEM TakKeTa «arulesy.
JInst aHaIM3a JJAHHBIX UCTIOJIB30BATh aIrOPUTM APTiori ¢ MUHUMAJIbHOW MOIICPKKOM
0.001, u 3naunmocTtsio 0.8. ChopMupoBaTh OTYET C BHIBOJAMHU.

Bonpocul k sawume: 1.Cyts 1 0cOOeHHOCTH ITpHHIIKATIA APriOri.

2. CriocoOsI pacueTa audTa, TOAAEPKKU U TOCTOBEPHOCTH MPH MTOUCKE
aCCOIIMATUBHBIX MPAaBUIL.

3. Cytb anroputma Eclat.

4. Cytb anmroputma FP-Growth.

5. Cdepbl nprMeHEeHHs TOMCKa aCCOIMATHBHBIX MPaBUIL

IIpaktrueckoe 3anatue Ne7. [IpoBeneHue KiacTepHOro aHaausa
npoctpanctBenHon b/l B TITIII.

ITo uCXOIHBIM TaHHBIX IPOBECTHU KIJIACTEPHBIN aHAIN3 UEPAPXUUECKUMHU
aNrOpUTMaMHM, HEUEPAPXUUECKUMHU AITOPUTMAMHU U aTalITUBHBIMU MeToaaMHu. [
aHaJu3a UCIoJIb30BaTh cpelly R. CpaBHUTH pe3yNibTaThl MPOBEICHHOIO aHAIH3A.
CdopmMupoBaTh OTYET C BHIBOJIAMHU.

Bonpocvl k 3awyume: 1. Ha30BUTE OCHOBHBIE METOJbI KIACTEPHOrO aHaIu3a?
HazoBute MeToapl 00beIMHEHHS.

2. B yem cytb MeToza k-cpenaux? OCHOBHBIE TOCTOMHCTBA M HEIOCTATKHU.

3. B kakux o061acTsX BO3MOXKHO IPUMEHSITh METO/IbI KJIACTEPHOTO aHaan3a?

4. OcobeHHocTH  BBIOOpAa  HMCXOAHBIX  JAHHBIX TPU  HEPAPXUUYECKOUN
KJIacCu(UKaIUH.

5. Uepapxudeckoe nepeBo: HHTEPIIPETALIUS U 1IEb.

[Ipaktrnueckoe 3anatue Ne§8. JIMCKpUMUHAHTHBINA aHAJIU3 U METOJ ONIOPHBIX
BEKTOPOB

Pazpaborars KkilaccupUKAMOHHYIO MOJENb JUIsi BbBIOpaHHON 001acTH
uccnenoBanus. BeIsIBUTH KilacCU(UKAIMOHHBIE TPYIIbI, ONPEACTUT MEXIPYIIOBBIC
pazniuuusg M KadecTBO Kiaccudukauuu. Iloctpouth wmojenb KiaccuPukanuu
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METOJIOM JMCKPUMUHAHTHOTO aHalu3a M METOJOM OIOPHBIX BEKTOPOB. CpaBHUTH
pe3ynabTaThl IOCTPOCHHBIX Mojiene. OGOpMHUTH OTUET C BEIBOJAMH.

CdopmupoBaTh OTHET C BHIBOJAAMH.

Bonpocwi k 3awgume: 1. Uto Takoe kiiaccuukanus.

2. OO01ue NpUHIMIBI BBIPAOOTKH KIIaCCU(PUKALMOHHBIX MTPaBUIIL.

3. KauecTBo kiaccudukaiuu.

4. OcoO6eHHOCTH TUCKPUMUHAHTHOTO aHau3a

5. CyTb METOZIa OTIOPHBIX BEKTOPOB.

6. locTOMHCTBA U HEJOCTATKH METOJa OTIOPHBIX BEKTOPOB.

7. B yeM cyTh M€TOJ1a OTIOPHBIX BEKTOPOB C siiepHOi pyHKmend. OcobeHHOCTH

BbIOOpA s11epHOIN PYyHKIUU.
8. locToMHCTBA U HEJOCTATKH METO/Ia OMIOPHBIX BEKTOPOB.

[TpakTrueckoe 3anartue Ne9. [locTpoeHue 1epeBbEB PEIICHUM.

C nomoinpto maketoB rpart u rpart.plot moctpouts AepeBO pelieHUA IBYMsI
cnocobamu. Omnucath MOCTPOCHHbIE JepeBbsi. OLEHUTh KauecTBO KilacCU(UKAIUH.
CpaBHUTD pe3yNbTaThl MOCTPOEHHBIX MojeNield. ODOPMUTH OTUET C BHIBOJAMH.

CdopmupoBaTh OTYET C BHIBOJJAMHU.

Bonpocut k 3augume. 1. CyTb U 1OCTOUHCTBA MeTOJa «JlepeBo pelieHn»

2. UnTepnperanus Metona «JlepeBo pereHuii»

3. Marpuiia ki1accupuKaiuu.

4. TlpakTrueckoe MpUMEHEHUs KJIIaCCU(PUKAIIMOHHBIX TTPaBUII.

[Tpaktrueckoe 3anatue Ne 10 Jloructudeckas perpeccusi U METO.
OaM>KaMIIero cocena

[TocTpouTh MOEINH KIaCCU(DHUKAIIMK C UCIIOJIH30BAHUEM JIOTHUCTUUECKOM
perpeccuu U MeTo0M MeTo 1 Ommkaiiiiero cocena. CpaBHUTH pe3yJIbTaTh
MOCTPOEHHBIX Mojeneil. OGOopMHUTE OTYET C BHIBOJAAMU.

Bonpocul k 3awume:
. Cyth MeTo/1a Onmkaiiero cocena. JJocToMHCTBA U HEIOCTATKH.
. Onenka mojeneit KiracCupUKaIii U BO3MOKHOCTH UX KOPPEKTHPOBKH.
KareropuansHbie IepeMEeHHBIE
OcobenHocTu BrIOOpa 3aBUCUMOM TTEPEMEHHOM
O1eHKa KauecTBa MOJEIN
HNuTepnperanus pe3yabTaToB
[IpuMeHeHNE KaK METO | KilacCH(PpUKAITIN

NoakowdE

[Tpaktrueckoe 3anstue Ne 11 baiiecoBckast (HauBHasI) KiaccuuKamus
[TocTpouTs MOIENH KITacCU(HUKAIINN C UCTIONIb30BaHNEM baliecoBckas
(mauBHas ) kinaccudukanuu. CpaBHUTH Pe3yiabTaThl MOCTPOEHHBIX MOJIENIEH MpU
pa3HbIX BeposATHOCTIX. OPOPMUTE OTUET C BHIBOIAMH.
Bonpocwi k 3awume:
1. Ocobennoctu npuMmeHeHns baiiecoBckoM Kiaccuukaims
2. JIoCTOMHCTBA U HEIOCTaTKH
3. Urto moHMMaeTe Mo BEPOSTHOCTHIO COOBITHS
4. B kakux ciyyasx bailecoBckas kinaccuukaius JaeT HaWydllue pe3yabTaThl?
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5. Orenka kauecTBa MOJIEHA

[Ipaktuueckoe 3anarue Nel2. Pa3paboTka ancaMO:1st Mmojienei

K vcxonHbIM JaHHBIM IPUMEHUTH anroput™m «CiayyaliHelil iec» B cpene R.
[TpumeHuTh 63rruHc U OycTUHT. CpaBHUTH NOCTpOCHHBIE MoAenu. CopMupoBaTh
OTYET C BBIBOJIAMH.

Bonpocwi k 3awyume:

3. JocTonHCcTBa M HEXOCTAaTKU MeToAa «CIlydalHBIN JEC».

4. Onuenka kauectBa Mozenu «Ciry4allHbIN JeCH.

5. B3zaumocss3b meTona «/lepeBo pemennin» u «CiydaiiHblil JIecy.

6. Jlus yero mpumeHsitorcs ancamOau Moienei

/. BAITHHT KaK METOJ] OLIEHKH CTATHUCTHUK CIOXHBIX paclpeereHHil

8. Bycrtunr, ero ornuume ot Meronaa barrunr, onucanue cxembl AdaBoost

9. AunbTepHaTUBHBIE METOJIbI IOCTPOCHUS aHcamMOIIen

[Tpaktrnueckoe 3anstre Nel3. YTouHeHHE TPeOOBaHMM K IPOTPaMMHBIM
IPOJYKTaM U IPOrPaMMHOMY O0OECITICYCHHUIO Ha OCHOBE IMTOCTPOSCHHBIX MOJIEIICH

[To pa3paboTaHHBIM ajJropuTMaM KilacCHU(HUKAIMHU, KIACTCPU3AIMKN M ITOUCKA
ACCOIIMATHBHBIX MPABUJ IMPOBECTH aHAIN3 pa3pa00TaHHBIX NPOrPaMM, BBIBECTH
JOCTOMHCTBA W HEJOCTATKM Ka)J0ro ajropurMa | BbIpadOTaTh TpeOOBaHWS,
KOTOpbIE HEOOXoIuMO OyAeT TPUMEHATh IS pa3pabaThIBA€MBIX IPOTPAMMHBIX
NPOAYKTOB B Om3Hec-aHanuTHKe. CHOPMUPOBATH OTUYET C BHIBOJIAMH.

Bonpocul k sawume:

8. Cxema oreHKH 3P(HEKTUBHOCTH M CPABHEHHS MOJICIICH

9. Ornenka omMOKI MOJEIA

10.1U3aepxku ommOOYHOMN Ki1accupUKaIuu

11.Lift u Profit-xpussie

12.ROC-ananmm3

13.MammnaHOEe OO0ydeHHEe MOJACIM B YCIOBHIX HECOATAaHCHPOBAHHOCTHU

KJIaCCOB

6.2. Onucanue noka3arteJieil U KpUTepHeB KOHTPOJIA YCIIeBAeMOCTH, ONMCAHHE
IIKAJ OLleHUBAHUS

Texymuii KOHTPOJIb 3HAHUHN, YMEHUM U HABBIKOB MPOBOJUTCA B (pOpME 3aIIUTHI
VH/IMBUYaJbHBIX 3a7a4, BBIITOJIHAEMBIX KaXKJIbIM CTYJICHTOM Ha MPAKTHUYECKUX
3aHATHAX. JIMKBHOamus CTyIeHTaMHM TEKYIIMX 3aJ0JDKEHHOCTEW NPOU3BOIUTCS
Takke B (hOpME BBITIOTHEHUSI MHIUBHUIyAIbHON 3a7]a4M TI0 COOTBETCTBYIOIICH TeMe U
TadbHEHIIeH ee 3auThl MPEIoIaBaTeII0 KadeIphl.

OueHka 3HAaHUM BeNETCS HA OCHOBE PEUTHMHIOBOM OLEHKH CTYJEHTa, KOTopas
CKJIQ/IBIBACTCSI U3 CPEIHEN OLICHKHU 3a BBINOJHEHWE WHIMBUYaJbHBIX 3a/JaHUM Ha
MpaKkTUYeCKUX 3aHATUSAX. CTYyIEHT MOJydaeT 3a4eT Mpu JOCTHKEeHUU petunra 60%
Y [IPU OTCYTCTBUM HECJAHHBIX MHAUBUAYAIBHBIX 3aJaHUi. MakcuMabHas OLICHKA 3a
BBITIOJIHEHUE HWHIMBUAyadbHOTO 3amanus - 10 OamtoB. OneHka 9 cTaBUTCS MpU
HaJW4Yuu HapylieHuid HopM B odopmieHuu padotThl. OueHka 8§ — HpH HATUYUU
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HErpyObIX BBIYMCIUTENBHBIX OIIUOOK, KOTOPbIE HE MPUBENH K JIOKHBIM BBIBOJIAM U
HEBEPHOMY IMOHUMAaHHUIO CyTH paboTbl. OneHka 7 — caeraaHbl HEBEPHBIE BBIBOBI
BCJIEACTBUE OMIMOKM B pacuerax, MpU 3TOM HE HapyllIeHa JIOTMKa HCCIIEIOBaHUS.
Ouenka 6-5— HapyllleHa JIOTMKA aHalu3a, OIIMOOYHBIE BBIBOJBI. 3aJepikKKa
BBINIOJIHEHUSA HWHAMBUAYAJIBHOTO MPAKTUYECKOTO 3a/JaHHs Ha OJHY HEIEIo
mTpadyercs ogHUM OaniioMm, Ha JBe - AByMs. [lo ucteueHun Tpex Heuelb ¢ MOMEHTa
BBITIOJTHEHUS 33/IaHUsl B ayJUTOPUU paboTa HE MPUHUMAETCS, a JEKIHUS MO JaHHOMN
TEME CTAaHOBUTCS JOIMOJHUTEIbHON TeMOU Oecelbl Ha 3aUeTe.

Ntorosas oneHKa y4uTHIBAET Pe3yJIbTaTbl MOAYJIBHO-PEUTHHIOBOU CUCTEMBI
KOHTpoJIs 3HaHu# (Bkiiaa 50%) u pe3ynbTaThl HUTOTOBOTO KOHTPOJSL 1O BCEM TeMaM
(Bxag 50%). Kputepuu BbICTaBIEHUS OLIEHOK IO CUCTEME:

Jlo 60 6ammoB — «HE3aUTECHOY

60 0asIOB U BBIIIE — «3aYTEHOY

7. YueOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecneuyeHHue TUCIUJINHBI

7.1 OcHoBHas JauTEpaTypa

1. Pemnauna, C. B. IludpoBas Tpancpopmanus OwuszHeca: HCIOIb30BAHHE
aHAJUTUKU HA OCHOBE OOJIBIIMX JaHHBIX : yueOHoe mocobue / C. B. Peinauna. —
Ilenza : III'Y, 2019. — 182 c¢. — ISBN 978-5-907262-04-1. — TexkcrT :
ANEKTPOHHBIN //  JlaHb : 2IeKTpoHHO-OMOnMoTreunas cuctema. —  URL:
https://e.lanbook.com/book/162301

2. I'puropreB, M. B. IIpoektupoBanre MHGOPMAIMOHHBIX CHUCTEM : ydeOHOE
nocobue mis By3oB / M. B. I'puropeeB, W. W. I'puroppeBa. — Mocksa :
WznarensctBo FOpaiit, 2022. — 318 c. — (Bsicuiee o6pazoBanue). — ISBN 978-5-
534-01305-4. — TekcT : anextponHbiii // ObpaszoBarenvHas miatdhopma FOpaiT
[caiiT]. — URL.: https://urait.ru/bcode/490725

3. MakiianoB, A. B. TexXHOJIOrMM HMHTEIJICKTYyaJlbHOIO aHaldu3a JaHHBIX
yuebHoe ocobue / A. B. Makmanos, A. E. XXypasneB. — 2-e uza., crep. — CaHKT-
[letepbypr : Jlamp, 2022. — 212 c. — ISBN 978-5-8114-4493-9. — TexkcrT :
ANEeKTpOHHBIN //  Jlanb : anexkTpoHHO-OMOMMoTeunas cuctema. —  URL:
https://e.lanbook.com/book/206711

4. [Tpokomnenko, H. 0. Ananutnyeckne nHGOPMAIIMOHHBIE CUCTEMBI TTOIEPIKKU

NpUHATHS pemiennii : yaeonoe mocodue / H. 1O. Tlpokonenko. — Hwkuauii HoBropon
: HH'ACY, 2020. — 142 c. — ISBN 978-5-528-00395-5. — TekcT : anexTpoHHbIH //
Jlanb : AIEKTPOHHO-ONOIHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/164866

5. Data Science / Francesco Palumbo, Angela Montanari, Maurizio Vichi.
Springer International Publishing AG, 2017 — Texkcr : amekTpoHHBIH // Springer:
AIEKTPOHHO-OUOIMOTEUHAs cucTema. URL:
https://link.springer.com/book/10.1007/978-3-319-55723-6#editorsandaffiliations
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https://link.springer.com/book/10.1007/978-3-319-55723-6#editorsandaffiliations

7.2 JlonoJIHUTeIbHAS JINTEPaTypa

1. beccmepthbiif, . A. MHTEnneKTyalbHbIE CUCTEMBI | YYEOHUK U MPAKTUKYM
st By3oB/ U. A. beccemepthsiid, A. b. Hyrymanosa, A. B. IlnatronoB. — Mocksa :
NznarensctBo Opaiit, 2022. — 243 c. — (Boiciiee oOpazoBanue). — ISBN 978-5-
534-01042-8. — TekcT : anexktpoHHbll // OOpaszoBarenbHas miatdopma FOpaiiT
[caiiT]. — URL.: https://urait.ru/bcode/490020

2. CrankeBuy, JI. A. MHTennekTyaabHble CUCTEMBI M TEXHOJIOTUH : YUYEOHUK U
MPaKTUKYM Ui cpeaHero npodeccuoHanbHoro oopasosanus / JI. A. CtankeBud. —
MockBa : WMsparensctBo HOpaiit, 2022. — 397 c¢. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-11659-5. — Tekct : 2JIEKTpOHHBIA //
Oo0pa3zoBatenbHas miardopma FOpaiirt [caiit]. — URL: https://urait.ru/bcode/495988

3. New Advances in Statistics and Data Science / Ding-Geng, Chen
Zhezhen, Jin Gang, Li Yi, Li Aiyi, Liu Yichuan, Zhao. Springer International Pub-
lishing AG, 2017 — TekcT : 3aeKTpOHHBIH // Springer: 3JIeKTPOHHO-OMOIHOTEYHAS

cHUcTEMA. URL: https://link.springer.com/book/10.1007/978-3-319-69416-
O#editorsandaffiliations
4, Ky3pmuna, A. B. Texnonorus Ousnec-aHaautuku B cpeae Oracle :

yueOHo-MeToaudeckoe nocooue / A. B. Ky3pmuna. — Munck : bI'Y, 2019. — 96 c.
— ISBN 978-985-566-727-9. — TekcT : a1nekTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubiamoreunas cucrema. — URL: https://e.lanbook.com/book/180548 (mara
obpamenusi: 16.12.2022). — Pexum noctymna: Ajs aBTOPU3. TTOJI30BATEIICH.

7.3 MeToauyeckne yKa3aHus, PpeKOMEHIAINH U IPyrue MaTepuabl K
3aHATHAM

1. XapuronoBa, A.E. XpaHunuiia U CHCTEMbl WHTEUICKTYyaJILHOTO aHajn3a
JTaHHBIX: MeToandeckue ykazanus / A.E. Xaputonosa. — M.: PTAY-MCXA uMm. K.A.
Tumupsizena, 2016. — 25 c.

8. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTepHeT?», HeOOXOAUMBIX JISI OCBOCHHS TUCHUIIINHbI

1. S3eik mporpammupoBanus Python. URL: https://www.python.org/(oTkpbrTeii
JOCTYT)

2. The R Project for Statistical Computing https://www.r-project.org/ (oTKpbIThIi
JOCTYTI)

3. Amakonma. URL: https://www.anaconda.com/distribution/(oTkpsiThIit 1OCTYII)

4. Odunmansubiii caiit Pocctata. URL: https://rosstat.gov.ru/ (oTKpBITBINA AOCTYTI)

5. Odunmaneubiii cat llenTpamsHoro banka Poccmm. URL:  http://www.cbr.ru
(OTKPBITBIN JOCTYI)

6. Bureau of Economic Analysis. URL:  http://www.bea.goVv (OTKpbITBIi TOCTYTI)
7. MockoBckasi ~ MEXKIyHapojaHas  BatoTHas  Oupka.  http://www.micex.ru
(OTKPBITBIN JOCTY)

8. Odwurmanpubiii caiit BcemupHoro 6anka . URL: http:// www.worldbank.org
(OTKPBITBIN JOCTYI)

9. OdwurnmanpHbIN CalT MunucrepcTBa ¢buHaHCOB P®. URL:
http://www.minfin.gov.ru (OTKpBITHIA JOCTYT)

20


https://urait.ru/bcode/490020
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https://www.r-project.org/
http://www.cbr.ru/
http://www.bea.gov/
http://www.micex.ru/
http://www.worldbank.org/
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10.O¢uumaneupiii  caiit HaunumoHanpHOro OOPO 3KOHOMHYECKHX HCCIEAO0BAHUIMA

CIIOA. URL: http:// www.nber.org (OTKpBITBIi TOCTYII)
9. [lepeyenb NpOrpaMMHOro odecriedeHus 1 UHGPOPMALMOHHBIX CIPABOYHBIX
CHUCTEM
Tabnuua 9
IlepeyeHb NPpOrpaMMHOIro odecnedeHust
Ne Ha“MeHOBaHHeU HanMeHoBaHHue Tun T'on
pasaena yuyeOHoi ABTOp
n/n NporpamMmMbl | MPOrpaMMbl pa3padoTku
AUCUMITHHBI
Paznen 1 «AHanu3 u cuHTe3
YIPaBIECHUYECKOTO PEIICHUSD)
1 |Pa3nen 2 «Data Mining» R pacuétHass | r-project 2022
Paznen 3 «[Ipunsitue perienus Ha
OCHOBE MOJIEJTUPOBAHUSI»
Pasnen 1 «AHanu3 u cuHTe3
YIPaBIEHYECKOTO PEIICHUSD)
2 |Pasnen 2 «Data Mining» RStudio pacuétHass | r-project 2022
Paznen 3 «IIpunatue pemenns Ha
OCHOBE MOJIEJTMPOBAHUSI»

10. Onucanue MaTepuaIbLHO-TEXHHYECKOH 0a3bl, HEOOXOIUM O /1J1A
oCylIecTBJIeHHs 00pa30BaTeJILHOI0 MpoLecca no AUCUUIIHHE

Tabmuna 10

Cenenusi 00 00eCTIe4eHHOCTH CHENHAJTU3MPOBAHHBIMHU Ay AU TOPUSIMHU,
KaOuHeTaMu, JadopaTopusiMu

HaumeHoBaHMe crienHaIbHBIX
NOMeIeHU ¥ MOMeIeHNH 1151
CaMoOCTOSAITeJIbHOM padoThl (N2 yueOHOro
Kopmyca, Ne ayIuTOPpHH)

OCHALLIEHHOCTD CHEIHAJLHBIX IOMEIeHu 1
MOMeIlleHUH 1JIsl CAMOCTOATEIbLHON padoThI

1

2

yuebHas ayoumopus 0 NpogedeHUs 3aHAMUL
JeKYUOHHO20 Munda, y4ebnas ayoumopus ois
NpoBeoeHst 3aHAMUL CEMUHAPCKO20 MUNA, Y4eOHast
ayoumopusi 0I5l 2PYNNOBbIX U UHOUBUOYAIbHBIX
KOHCynIbmayuil, y4eonas ayoumopus 0 mexKyuje2o
KOHMPOJISL U NPOMEINCYMOYHOU ammecmayuu

ok w

6.
7.

8.

9

OxpaH c snektponpusonoM | mr. (MuB. Ne558771/2)
IIpoexTop 1 mr. (6e3 mHB. No) — mpuobpeTancs He 3a cueT
CPEICTB BYy3a

Bannanoycroitunseiii mkad 1 mt. (MaB.Ne558850/7)
Cuctemusiii 610k ¢ MoHuUTOpOoM 1 1T, (MHB. Ne558777/9)
Crenn «CepreeB Cepreit Cremanord 1910-1999» 1 .
(MEB.Ne591013/25)

Orrerymmutens nopomkoBerid 1 mr. (MHB. Ne559527)
ITonecHoe kperutenue K oraerymmrento 1 mr. (MaB. Ne
559528)

Karozu 2mr. (MuB. Nel1107-221225, UuB. Ne1107-221225)
JlaBka 20 mir.

10. Cron ayautopHbiit 20 1mT.

11. Cron mns mpemnonaBatens | mmir.

12. Cryn 2 .

13. Mocka mapkepHas 1 mmT.

14. TpuOyHa HanonbHas 1 1T. (0e3 uHB. Ne)

YuebHas ayoumopust 0 NPo8eOeHUs. 3aHAMULL
CeMUHAPCKO20 Muna, y4eonas ayoumopus 0Jis

1.

Cucremusiii ook Intel Core Intel Core i3-
2100/4096Mb/500Gb/DVD-RW 10 . (MuB.Ne601997,
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http://www.nber.org/

2PYNNOBBIX U UHOUBUOYATIbHBIX KOHCYIbMAYUL,
yuebHas ayoumopust 0jis1 meKyuwje2o KOHmMpOJisL U
NPOMENCYMOYHOU ammecmayuu, nomeujenue s
camocmosmenbHol pabomol

NuB.Ne601998, NuB.Ne601999, MuB.Ne602000,
NuB.Ne602001, MuB.Ne602002, MHB.Ne602003,
WuB.Ne602004, NuB.Ne602005, MHB.Ne602006)

2. Monutop 10 mrt. (6e3 mHB. Ne) - mproOpeTauch HEe 3a CUeT

CpEICTB BYy3a
Ikad 2 mr. (MuB.Ne594166, THB.Ne594167)

Tym6a 1 . (MHB.Ne594168)

[onsecHoe kpermenue k oraerymmreno 1 mr. (MuB. No
559528)

Ornerymmrens mopomkosbiit 1 mr. (HHB. Ne559527)
Kamrozu 1 mt. (MuB.Ne551557)

Jlocka MarHUTHO-MapKepHas 1 1mT.

. Cron 5 mr.

10. Cton xoMIbrOTEepHBIH 12 T,

11. Cryn odwucHsrii 21 wr.

12. Ceiid 1 mur. (6e3 MuB.No).

arw

©oNo

yuebnas ayoumopust 01 npoeedenus: 3aHAmMuLl 1. TpuOyna namonbhas 1 wt. (MuB.Ne 599205)
JEKYUOHHO20 MUNQ, y4eoHas ayoumopust Ois 2. IlIxad mis noxkymenTos 3 mrt. (MuB.Ne593633,
nposedenst 3aHAMULL CEMUHAPCKO20 MUNA, y4eOnas NuB.No593634,11uB.Ne559548/18)

ayoumopusi 0Jisi 2pYNNosvixX U UHOUBUOYAIbHBIX 3. Bemanka nanoneHas 2 mt. (MaB.Ne1107-333144,

KOHCYIbmayutl, y4eonas ayoumopust 015 MmeKyuie2o
KOHMPOJISL U NPOMENCYMOYHOU AMMeCmayull,
nomewenue OJisi CAMOCHOSMENbHOU pabonibl

NuB.Ne1107-333144)

Kamrosu 1 . (MuB.Ne591110)
Jocka MmarHUTHO-MapKepHas 1 mT.
Cromn 15 mt.

Ckametika 14 mrT.

Cron spro 1 mir.

. Cryn 2 mr.

©CoNo A~

Lenmpanvuas nHayunas oubauomexa umenu YuTanpHBIC 32161 OMOIMOTEKH

H.U. Keneznosa

Cmyodenueckoe obujedxncumue KomHara i caMmoImoaroTroBKu

11. MeToanyecKkue peKOMEHIAIMH 00y4AI0IIMMCS 110 OCBOEHUIO M CIIUTIIUHbI

Kypc mpemgycmarpuBaer, 4To CTYIEHTHI 001alal0T HEOOXOAMMBIM YpPOBHEM
3HaHMM MO WH(OpPMATHUKE, MATEeMAaTHKE, SKOHOMHUKE, MPUXOJAT Ha MPAKTUUYECKUE
3aHATUSA ~ MOJATOTOBJIEHHBIMM IO  BONpOcCaM  JIEKIMOHHOIO  MaTepuala.
[Ipeanonaraercsi, 4YTO CTYJIEHT BBINOJHSET MPAKTUYECKOE 3aJaHUE B AYIUTOPHH,
noMa ohOpMIIIET U TOTOBHUTCS IO TEOPETHUYECKHMM BOIPOCAM K 3aliuTe padOThl Ha
CIEAYIOIIEM 3aHSATUU.

Buabl u gopMbl 0TPaOOTKH NMPOMYIIEHHBIX 3aHATHI

CtyneHT, NOpONMyCTHBIIMM 3aHATHE, O0s3aH MPEIABIBUTH MPETOABATEIIO
JOKYMEHTBl ~ YCTAaHOBJIICHHOTO  00pa3ia, MOATBEpXKAAIONIMe  HE0OXOIUMOCTh
nporycka. He pomyckaercs nmpormyck 3aHATHIA 0€3 YBaKUTEITbHOM MPUINHBI.

12. MeToanuyecKkue peKOMeH AU MPEeNoJaBaATeAM 110 OPraHu3aluu 00y4eHus:
10 JUCUUILINHE

KoMmmniekcHoe OCBOeHHE CTyAeHTaMH Yy4eOHOW auciuiuinHbel  «busHec-
aHalMTHKa B R» mpeamonaraet u3ydyeHUE MATEPUATIOB JIEKIUH, PEKOMEHIYEMOM
y4eOHO-METOJUUECKON JIUTepaTyphl, MOJATOTOBKY K MPAKTUYECKUM 3aHSITUSIM H
JIEKIUSIM, CaMOCTOSITEbHYI0 paOOTy MpU BBHINOJHEHUU NPAKTUUYECKUX 3aJaHuM,
JIOMAIITHUX 3aJIaHuH.

Ha nepBoM 3aHsTHH npenogaBaTenb 3aKpeIuIsieT 3a KaXKIbIM CTYJICHTOM HOMEp
BapUaHTa JUIsl BHIMOJHEHUS] UHIUBUAYAIbHBIX paOOT (Kak MpaBUiio, HOMEp BapuaHTa
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HUs 3aHsTHH. [IpenonaBatens 00sf3aH IPOBEPHTH COOTBETCTBUE BBINOJIHEHHOIO 3a-
NIaHWsI KICXOAHBIM JaHHBIM BapHaHTa CTyAeHTa. TakuMm 00pa3oM, UCKIIHOYaeTCs BEpO-
SITHOCTb ILIaruara.

INpenogaBatens MOMKEH CTHUMYJIMPOBaTh CTYNEHTOB K 3aHATHIO HAay4HO-
VICCIIEI0BATENbCKOM paboTOMH, H3ydEeHHIO HayYHOH 3KOHOMETPUYECKOH JIUTEPATYPBHI,
B T.4. OT€YECTBEHHOMN U 3apyOe)KHOH MEPHUOIUKH.

CTyZeHT MOXET IIpOBECTH COOCTBEHHOE CTAaTHCTHYECKOE HaboieHue 3a co-
LAJIbHO-3KOHOMHUECKUMHU SIBIEHUSMH, TPEICTABIAIOIIMMU €0 Hay4YHBIH WHTEpEC,
IIOCTPOUTEH CTAaTUCTHYECKYIO MOJIENb, CAeNaTh IporHo3. B ciydae Hanmexaiuero Ka-
YecTBa, ero paboTa MOXeT ObITh 3aciTylliaHa Ha HayYHOM KpyXKe Kaheapbl Wid Ha
CTYyZIeH4YeCKON HayyHOM KoH(epeHuuu. [lo pemeHuto kadenpsl, CTyJECHTHI, 3aHAB-
IMe MPU30Bble MeCTa HA HAYYHBIX CTyAEHYECKUX KOH(EPEHIHUIX, MOTYT OCBOOOX-
IaThCs OT CIa4M 3a4yeTa N0 AUCHUILIMHE.

IIporpammy paspaGorau (u):

Xaputonosa A.E., K.3.H., IOLIEHT

A (mopmmuce)



PELHEH3UA
Ha pa0ouyo nporpammy aucuuiuinabl 51.B.04 «<bu3nec-anaautuka B R»
OIIOII BO no nanpasjenuio 09.04.02 «Mu¢popmanmoHHble CHCTEMbI U TEXHOJIOTHI,
HanpasJjieHHOCcTh «Haykm o nannbix (Data Science)»
(kBanu(pukanus BBINMYCKHUKA — MATHCTP)

KonomeeBa Enena CepreeBHa, moueHt kadenpsl ¢unancoB ®I'BOY BO r. Mockssl
«PTAY-MCXA umenu K. A. TumupsizeBa», KaHIUIATOM SKOHOMUYECKUX HayK (Hajiee Mo TEKCTY
PEILIEH3EHT), MPOBEJCHA peleH3us pabodell mporpaMMbl ITUCHMILINHBI «bu3Hec-aHamuTHKa B R»
OIIOIT BO mo wHampaenenuto 09.04.02 «Hugopmayuonnvlie cucmemvl u MexXHOIOSUUY,
HanpasjeHHOCTh «Hayku o manubix (Data Science)» (marucrpuar) paspadotannoit 8 ®I'6OY BO
«Poccuiickuii rocynapctBeHHbli arpapubiii yauBepcurer — MCXA umenu K.A. TumupsseBa», Ha
Kadeape CTaTUCTUKM U KUOepHETHKHU (pa3zpaboTunk — XaputoHoBa AHHa EBreHneBHa, KaHauaat
SKOHOMMUYECKUX HAYK, JOLEHT Kadeapbl CTATUCTUKU U KUOEPHETUKH).

PaccMoTpeB mpencTaBieHHbIE Ha pELEH3MpPOBAHME MaTepuaibl, PELEH3EHT MpHIled K
CJIEYIOIIMM BBIBOJIAM:

1. [IpenbsBneHHass paboyas mporpamMma AucUMILIMHBI «bru3Hec-ananuTuka B R» (nanee mo
tekcty Ilporpamma) coomseemcmseyem TtpeboBanmsiv ®I'OC BO mo wnampasmenuio 09.04.02
«HMnughopmayuonnvie cucmemsvr u mexuonocuuy. Ilporpamma codepowcum BCe OCHOBHBIE Pa3/Eeibl,
coomeemcmayem TpeOOBaHUAM K HOPMaTUBHO-METOAMUECKUM JJOKYMEHTAM.

2. llpencraBnennas B Ilporpamme axkmyansnocmp y4eOHOW JUCHUIUTMHBI B PaMKax
peamuzanuu OIIOIT BO ue noodnesxcum comuenuro — NMACUMIUIMHA OTHOCHUTCS K TUCIUTIIMHAM
4acTH, GOPMHUPYEMON YIaCTHHKaMU 00pa30BaTEIbHBIX OTHOIIIEHNH yaeOHoro nukia — b1.B.

3. IlpencraBnennsie B IIporpamme uenu TUCUHIUTMHBI coomeemcmeyiom TpeOOBaHUIM
®I'OC BO nanpasnenus 09.04.02 « Tnpopmayuonusie cucmemvl u mexHoao2uu .

4. B cootBerctBuM ¢ [Iporpammoii 3a qucrumninHoi «busHec-aHanuTHKa B R» 3akperieHo
3 komnemenyuu (7 unouxamopos). {ucunmmna «busHec-ananutrka B R» m mpeacraBiacHHas
[Iporpamma cnocobra peanuzosams nX B 00BIBIECHHBIX TPEOOBAHHSIX.

5. Obmas Tpyno€MKOCTh nTucHuIuinHbl «bu3Hec-aHanutuka B R» coctaBnser 2 3a4€THbIE
enuHuIpl (72 Yaca/u3 HUX MpaKTHYECKas MOATOTOBKA 2 1.).

6. HNudopmanus O B3aMMOCBA3M H3Y4a€MbIX JAUCHMILUIMH M BOIpPOCaM HCKIIOYEHUS
nyOnupoBaHUSl B COJIEP)KaHUU AUCLUMIUIMH coomeemcmeyem ACUCTBUTENbHOCTU. JlMCUMIUIMHA
«busnec-ananmutuka B R» B3ammocssizana ¢ apyrumu gucimiuimHamu OITOIT BO u Yyebnoro
miaHa o Hampasienuto 09.04.02 «Hupopmayuonnsie cucmemspl u mexrHonro2uu» M BO3MOKHOCTh
nyOIUpOBaHUS B COJCPKAHUH OTCYTCTBYET.

7. IlpencraBnennas  I[Iporpamma  mpenmoJsiaraeT  UCHOJb30BAaHHE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HUCHOJb3yeMble MPU peaNH3alld Pa3UYHbIX BUIOB Y4eOHOI
paboTel. @opMbl 00pa30BATENBHBIX TEXHOJIOTHI_coomeemcmayom crienupruke TUCIUTUIHHBL.

8. Ilporpamma nucuuruiuael «busHec-anamutuka B R» mpeamonaraer 3aHsTHs B
MHTEPAaKTUBHOU (hopMme.

9. Bupmpl, conepkaHue U TPYAOEMKOCTh CaMOCTOSTENIbHONM pabOThl  CTYACHTOB,
npenacraBieHuble B IIporpamme, coomsemcmeyiom TpeOOBaHUSM K TOJATOTOBKE BBIMYCKHUKOB,
cogepxamumess Bo @OI'OC BO wnanpasnenus 09.04.02 «Hugopmayuonnvie cucmemor u
MEXHON02UUY.

10. IIpencraBnenHsle U onrcanHble B [Iporpamme Ghopmbl mexyweii OLIEHKH 3HaHUM (o1poc,
Kak B QopMe OOCYKICHHsS OTICIbHBIX BOIPOCOB, TaK M YdYacTHE B JEJOBBIX  HIrpax),
coomeemcmayiom crienurKe TUCIUILUIMNHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

dopma IpPOMEKYTOUYHOIO KOHTPOJIS 3HAHMM CTyIEHTOB, npeaycmorpeHHas IIporpammoi,
ocyliecTBisieTcs B (opMe 3adera ¢ OLIEHKOM, UTO coomeemcmeyem CTAaTyCy TUCHMIUIMHBI, Kak
JMCUUIUIMHBL 10 BBIOOPY 4YacTH, (OpPMHpPYEMOW YydaCTHHKaMU 0Opa3oBaTeIbHBIX OTHOLIEHHM
yuebnoro mukna — b1.B. ®I'OC BO nanpasnenuss 09.04.02 «Hugpopmayuonnvie cucmemovr u
MEXHON02UUN.
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11.  V4eGuo-merommdeckoe obecredeHHe JUCUHILTHHBI PEACTABACHO: OCHOBHOM /IHTEC-
PaTypoi — 5 ucTounuKoB (6a30BBIH Y4eOHHK), AOMOJHHTEIBHOMN THTEPATYPOH —~ 4 HAUMCHOBAHMA,
Hureprer-pecypesr — 10 ucrounukos i coomeemcmeyem tpeGosarusm ®LOC BO wanpaniesing
09.04.02 « Mngpopmayuonnwvie cucmemsvi u mexHoa02uu».

12. MarepuansHo-TexHHYECKOE OOECTIEYEHHE MHCIMILUTHHEL COOTBETCTBYET cneunduxe
AUCIHMILTHHE] «Bu3nec-anamiTHka B R» B ofecrnednBaeT HCMOIB30BAHHE COBPEMEHHRIX 00pa3oBa-
TEJIbHBIX, B TOM YHCJI€ HHTEPAKTUBHBIX METOIOB O0YYeHHS.

13. Metonuueckue peKoMEHIAUMH CTYZEHTAM H  METOIMYECKHE  DPEKOMEHIAUMM
TIpEnosaBaTe/IsiM IO OpraHM3aluH 0O0y4YeHHS MO IUCIHIUTHHE NAIOT NPEICTABICHUE O CneuuHKe
00y4enus mo aucuunnse «Bu3Hec-aHaTHTHKA B R).

OBIIHE BbBIBObI

Ha ocHoBauy ipoBeieHHOTO peleH3HPOBAHAA MOXKHO CIeaTh 3AKTIOYSHHE, YTO XApaKTep,
CTPYKTypa H coaepxanue pabodeii IporpaMMbl TUCIMILTHEEI «Bu3Hec-anammTuka B Ry OIIOI1 BO
10 HanpaBienuio 09.04.02 « Hnghopmayuonrvie cucmemot u mexHON02UW», HANPABICHHOCTH «Hay-
KH 0 flamn,lx (Data Science)» (xBaHbHKALHS BBITYCKHUKA — MarucTp), paspadorannas Xapuro-
HOBOH A. E., K.3.H., noueHTOM Kadepel CTAaTHCTUKH ¥ KHOEPHETHKH, COOTBETCTBYET TPeOOBAHHAM
@I'OC BO, coBpemenHEM Tpe6oBaHHAM SKOHOMHKH, PBIHKA TPY/a H [IO3BOJIMT NPH €€ pealu3auuH
YCHELIHO 00eceunTs HOpMUpOBAHHE 3asBIEHHBIX KOMITETEHIIHIA.

Penensent: Konomeera E.C., nonexr kadex
BCHHBIN arpapHeli yHuBepcutet — MC

HayK

¢unancos ®I'bOY BO «Poccuiickuii rocyaaper-
enn K.A. Tumups3eBay, KaHIHAaT IKOHOMHYECKHX

« L6 » A 202/ .
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