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1. Ilepeyens nNIaHUpPyeMbIX pe3yJIbTATOB O0y4YeHUS] MO JMCUUIJIHHE, COOTHECEHHBIX C

INIAHUPYEMBIMH PE3yJbTaTaMHU OCBOCHHUSA IIPOrpaMMBbI

1.1. HucrunnuHa b1.B.06 «AHanmu3 u Busyanu3anus JaHHBIX» OOCCIEYMBACT OBJIAJCHUE

CIICAYHOIMMHU KOMIIETCHIUAMU

Ko,
Kon . HauMmenoBanue 3Tamna
HaumenoBanue Tana
KOMIIeTeH N OCBOEHHU
KOMIETeHIH I OCBOEHMHS
" KOMIEeTeHIIN U
KOMIIeTEHIIM U
CrocobeH  TpUMEHSTH
COBPEMEHHBIC
Cnocoben NPUMEHSTh UH(POPMAIMOHHBIC
WH(OPMAIIMOHHBIE  TEXHOJOTHUHU TEXHOJIOTHH TUTST
[IKc OCII-6. | mns pemenus  npukinagasix | [IKc OC I - 6.1 | mpakTudeckoir paboThl B
(UHAHCOBO-2KOHOMUYECKUX IKOHOMHYECKUX
3aa4 UH(POPMALMOHHBIX
CUCTEMax W PpEHICHHS
AHAJTMTHYECKUX 33124

1.2. B pe3ynbraTe OCBOCHUS TUCIHILINHEI Y CTYIEHTOB JOJDKHBI OBITH C(HOPMHUPOBAHBI:

OTD/TD Kon sramna PesynbraTel 00y4yeHus
(pu HaJIU4UU | OCBOCHHSA
npodcrangapra) KOMITETEHIIUU
OoT® I[IKc OC II — | Ha ypoBHe 3HaHHWii: 3HaHHE CTPYKTYpbl U
B. Paspabotka otnenbHbIX | 6.1 IIPUHILIAIIOB paboTsI COBPEMEHHBIX
(YHKIHOHATIBHBIX aHAJIMTUYECKUX TMIaT(opM; 3HaHHE MOAENeH,
HalpaBJIEHUH  yINpaBJeHUS METOJIOB U alNrOPUTMOB aHajlu3a JIaHHBIX;
pUCKaMu 3HaHUE CMOCOOOB BHU3YyaJIM3allMM JIAHHBIX Ha
pa3HbIX JTamax AaHaJUTHYECKOro IpoIlecca;
T® 3HAHUE METOJOB OLIEHKM KAadecTBa JAHHBIX U
— B/02.6 JlokymeHTHpOBaHME MOJArOTOBKM  J@HHBIX K AaHalu3y; 3HAHHUE
nporecca YIIPaBIICHUS TEOPETUUECKHUX OCHOB 9KOHOMHYECKHUX
pUCKaMH M KOPPEKTHPOBKa MH(OPMALIMOHHBIX CHCTEM: KJaccu(UKaIH,
pPEECTPOB PUCKOB B paMKax IPUHLIAIIOB IIOCTPOEHUH, OCHOBHBIX
OTJIEIbHBIX OusHec- MH(OPMALIMOHHBIX TEXHOJIOTHM, HMCIIONb3yEMbIX
IIPOLIECCOB " B OUC, meronoB obecrneueHne O€30MAaCHOCTH
(G yHKIIMOHATBHBIX OUC, Ttennennuit pazputua OWC; 3HaHHE
HaIpaBJICHUN crangaproB MRP, MRP II, ERP; 3Hanue
CTpYKTypbl, (yHkuuii u apxurextypsl ERP-
CHUCTEMBI; 3HAHME IIPUMEPOB 3alaJHBIX U
poccuiickux ERP-cuctem.
Ha ypoBHe yMmeHHMH: yMEHHE OCYIIECTBIATH
BHIOOpD METO/OB aHaiM3a; YMEHHE OIICHHUTH
KAauecTBO JaHHBIX W TIOATOTOBUTH HCXOJHBIE
JaHHbIE IS aHajln3a; yMEHHUE BU3YyaJU3UpOBAThH
JaHHBIE W HHTEPIPETHPOBATh IOJyYEHHBIE
PE3YNbTaThI, yMEHHE pemarhb 3a/1auu




acCoIMalliy, KJIacTepU3aLuH, KIacCU(PUKAIIH,
perpeccuu, 3aJaun aHajiu3a U MPOrHO3UPOBAHUSA
BPEMEHHBIX PSI0B; yMEHUe CTPOUTH
AQHAJIUTUYECKYIO OTYETHOCTH; yMEHHE
PETUCTPUPOBATh XO3AWCTBEHHBIE OINEPALUU B
ERP-cucreme; ymeHue uCIonb30BaTh CpeiCTBa
ERP-cucrembl 111 ynpaBieHus 3aKynKamu,
npofakaMu, KpPEAUTOPCKOW U JeOUTOpCKOM

3a/10JKEHHOCTBIO, IJIaTEXKAMH; YMEHHE
UCHPABIATh,  OMIMOKH,  JONYLIEHHBIE  MpHU
perucrpauuu XO3SIICTBEHHBIX OIepaLuii;

YMEHUE  CTPOUTh  IPOU3BOACTBEHHYID U
TOBapHyl0 Mojenb mnpeanpustus B ERP-
CUCTeMe, IUIAaHUPOBATh MOTPEOHOCTh B pecypcax;
yMeHUue HCII0JIb30BaTh AHAIIMTUYECKUE
u3MepeHus Uil OusHec-aHamm3a B ERP-
CUCTeMax; yMeHHe (OpPMHpPOBATH OFOJIKETHI,
¢dbopmupoBath (PUHAHCOBBICE W AHATUTHYCCKHX
OTYETBI B  CHCTEME M  aHaJU3UpPOBATh
OTKJIOHCHMSI.

Ha ypoBHe HaBBIKOB: HaBBIKM PELICHHS 3a1a4
accoluanuy, KIacTepusaluu, Kiaccu(uKaiuu,
perpeccuu, 3a1a4u aHaJIN3a U POTHO3UPOBAHMS
BPEMEHHBIX  PS/IOB;  HAaBBIKM  MOCTPOEHUS
AHAJIMTUYECKON OTYETHOCTH; HaBBIKH
3 PeKTUBHON aHATUTHYECKOW pabOTHI B cpeje
KOMITBIOTEpPHBIX TporpaMMm Loginom u Power
BI; HaBbIKM pemieHUs MpPaKkTUYECKUX 3aJad B
cpeae ERP—cucremsl.

2. O0beM U MecTO AUCHUIIMHBI B cTPyKType OII BO

O0neM TUCHUILINHBI
Hucuunnuaa b1.B.06 «Ananu3 u BuU3yalu3alus TaHHBIX» COCTaBiIseT 4 3a4eTHBIC

€IMHUILIB, T.€. 144 akaTeMUUeCKHX Jaca.

Ha xontakTHyto paboTy c mpemnojaBateneM BblieiaeHo 48 uacoB, W3 HUX 32 daca
MpaKTUYECKUX 3aHATUH, 16 4YacoB IIEKIUMH, HAa CaMOCTOATENBHYIO padoTy O0O0yYarouuxcs
BbIJIeTICHO 92 4YacoB Ui O9HOW ()/0; Ha KOHTaKTHYIO pabOTy ¢ MpernojiaBaTesieM BBIICICHO 24
yaca, U3 HUX 8 4acoB MPAKTHUYECKHUX 3aHATHIA U 16 9acoB JEKIHiA, Ha CAMOCTOSTEIbHYIO PaboTy
oOyuaromuxcss BblgeneHo 116 wacoB st oyHO-3a04yHOM (P/0; Ha KOHTAKTHYIO paboTy ¢
MpernojaBaresieM BblleIeHO 16 dYacoB, M3 HUX 16 4YacoB NPaKTHYECKUX 3aHATUH, Ha
CaMOCTOSITENIbHYIO paboTy oOyuaronuxcs BeiieneHo 124 yaca s 3a09Hoi /o.

CamocTtosiTenpbHast paboTa 0OydYarOIMIUXCS MPOBOIUTCS C HCIOJB30BAHUEM CHCTEMBI

muctanonHoro ooydenus (CJ1O) Akagemun B yka3aHHOM OObeMe.



Mecto nucuuninnabl B crpykrype OIl BO

Hucuumumna b1.B.06 «AHanu3 u BU3yanu3anus JaHHBIX» H3ydaeTcs Ha 2 Kypce, B 4

ceMecTpe AJIsl CTY/IGHTOB OYHOM, OYHO-3a0YHOM, 3204HOI (POpMBI 00ydeHus.

OcBoenue nuctuiinabl b1.B.06 « AHanu3 v BU3yanu3aius JaHHBIX» TPOUCXOIUT MOCIE

ocBoeHust nuctuiuiiH b1.B.01 «Dkxonomuueckas nadopmartukay, b1.0.06 « Anroputmusamnus u

[IPOrpaMMHUPOBAHUEY.

N3ydeHue qucUUIUIMHBI 3aKaHYMBAETCS 3a4ETOM C OLIEHKOM.

3. Coaep:kaHue ¥ CTPYKTYpPa IMCUHHIIJIHHBI

Ounasn hopma odyuenusn

O0beM AMCHUIVIMHBI, aK. Yac./ yac. ®opma
KonTakTHas padora TeKYyIero
HaumenoBanue tem o0y4alomuxcs ¢ KOHTPOJIA
Ne n/mn 1
(pa3zaesioB) Bcero npenogasartejieM CP ycneBaeMocTu™*,
M0 BH/IaM Y4eOHbIX 3aHATHH NPOMEKYTOYHOI
JI JIP 13 | KCP arrecrapuu™**
Tema 1 ITonroroBka maHHBIX K 18 5 4 12 0, 1103
aHaJIN3y
Tema 2 Busyanmzanus 1aHHBIX 50 6 12 32 1103, IIKP
Tena 3 Knaccudukarus u perpeccust 18 5 4 12 0. 1103
(CraTtuctuyeckue MEeTOIbl)
Tena 4 Krnaccuduxkarmms u perpeccust 18 5 4 12 T 1103, [IKP
(MamuaHOE 00yUeHwe)
Tema 5 Krnacrepuzanus 18 2 4 12 0, 1103
Tema 6 AHanu3 1 MpOrHo3MpPOBaHUE 18 5 4 12 0, 1103
BPEMEHHBIX PSJIOB
[TpoMexxyToUuHas aTTecTarus 4 4
Bcero: 144 16 32 92
Ouno-3aounas gpopma odyuenusn
O0beM TMCIUILVINHBI, aK. Yac./ yac. dopma
KonrakTHas padora TeKyLero
HaumeHoBaHue Tem ody4yarouuxcs ¢ KOHTPOJIsI
Ne /i 2
(pa3naesioB) Bcero npenoaaBartesjieM Cp ycrneBaeMocTu™*,
M0 BHIaM Y4eOHbIX 3aHATHI NMPOMEKYTOYHOI
JI JIP 3 | KCP aTTecTanuu™**
Tema 1 [loaroroBka 1aHHBIX K 18 i 2 16 0. 1103
aHaImn3y
Tema 2 Buszyanmmzanus 1aHHbIX 44 2 6 36 1103, IIKP
Tema 3 Knaccugukanus u perpeccust 20 2 2 16 0. 1103
(CraTucTr4yecKie METOIbI)
Tena 4 Knaccugukanus u perpeccust 20 5 2 16 T 1103, [IKP
(MammaHOE 00yUCHIE)
Tema 5 Knacrepuzanus 20 2 2 16 0, 1103

! CamocrosTensHas pabora nposoauTcs ¢ ucnonsizosadueM CJ1O Axagemun
2 CamocTosTenpHas paboTa nmpoBoauTcs ¢ ucnonsizosadueM CJIO Axagemun




O0beM TMCHUILVINHBI, K. Yac./ yac. ®opma
KonTakTHas paGoTa TeKylero
HaumeHoBaHMe TeM o0yyaouuxcs ¢ KOHTPOJIs
Ne ni/mn 2 o
(pa3nesioB) Bcero npenogasartesjieM Cp ycneBaeMoCcTu™ ¥,
10 BHJIaM Y4eOHBIX 3aHATHIA MPOMEKYTOYHOM
JI JIP 113 | KCP arrecTanuu™**
Tema 6 AHanu3 ¥ NporHo3upoOBaHUE 18 ) 2 16 0, 1103
BPEMEHHBIX PSIIOB
IIpoMexyTouHas aTTecTanys 4 3a0
Bcero: 144 8 16 116
3aounan hopma odyuenusn
O0beM TMCHUILVINHBI, K. Yac./ yac. ®opma
KonrakTHas padora TeKyLlero
HaumeHoBaHMe TeM 00yJaouuxcs ¢ KOHTPOJIs
Ne ni/nn 3 o
(pa3neJioB) Bcero npenogaBartejieM CP ycneBaeMocTH™*,
10 BUAAM YYeOHBIX 3aHATHI NMPOMEKYTOYHOM
JI JIP I3 | KCP aTrrecTaumu™**
Tema 1 [ToaroroBka JaHHBIX K 14 2 12 0, 1103
aHAIN3Y
Tema 2 Buszyanuzanus JaHHbIX 42 6 36 1103, IIKP
Tema 3 Knaccuduxkamms u perpeccus 20 2 18 0. 1103
(CTaTHCTHIECKHE METOIBI)
Tema 4 Krnaccuduxkamms u perpeccust 20 2 18 T 1103, [IKP
(Mammnaaoe o0ydeHue)
Tema 5 Knacrepuzanus 22 2 20 0, 1103
Tema 6 AHanu3 U MPOTrHO3UPOBAHKE 22 2 20 0. 1103
BPEMEHHBIX PSIIOB
ITpoMexyTouHas arTecTanus 4 3a0
Bcero: 144 - 16 124

**: — (opMBI TEKyIIEro KOHTPOJIS ycreBaeMoctu: onpoc (0), mecmuposanue (T), npakmuko-opuenmuposanivie
saoanus (I1103), npakmuyeckas xonmpoavnas paboma (IIKP).

**%_ (hopMa MPOMEKYTOUHON aTTeCTalluu: 3ayem ¢ oyerkou (3a0)

Conepxanue M CUUILTHHBI

Tema 1. [loAroToBKa JaHHBIX K AHAJIN3Y

Ounctka u npeodpadboTKa JaHHbBIX.

Onenka kadecTBa JaHHBIX. PuibTpanus JaHHbBIX. OOpaboTKa NyOJMKATOB U MPOTHBOPEUUU.

BrraBnenne aHoMallbHBIX 3HaueHui. BoccranoBieHue IMPOMYIICHHBIX 3HAYCHMH. COKpaI_I_[CHI/Ie

pa3MmepHOCTH. COMILIUHT.

Tpanchopmanus JaHHBIX.

I'pynnupoBka nanubix. Cnusaue nanHbiXx. KBanToBanme. Hopmanusanus u koagupoBaHue.

Tema 2. Buzyaaunzanusi JaHHBIX

3 CamocrosTensHas paboTa nmposoauTcs ¢ ucnonsizosadueM CJ1O Axagemun




Beenenne B Bm3yanmzamuio. Busyammzatoper  oOmiero  HasHaweHus. OLAP-anamus.
Busyanmuzaropbl i OIEHKM KadecTBa Mojeleil. BusyamuzaTopsl, TpHUMEHSEMBIE s
WHTEPIIPETAIIMH PE3yILTATOB aHAIH3A.

Busyanuzanus nanubeix cpeacrsamu MS Power Bl.

Cewmeiicteo MS Power Bl. KoncTpykTop KyOOB M aHaTUTHYECKUX NpeacTaBiecHui. CoBMecTHas
paboTta ¢ mpeacTaBiIeHUsIMH — cepBepHble cepBuckl Power Bl. Pemenue 3amau oO0benuHEeHUs
JAHHBIX W3 Pa3HBIX HCTOYHHKOB, BBIUMCISIEMBbIE MO W Mepbl, aymeMeHThl si3bika DAX,
MOCTPOCHHE PA3IMYHBIX BU3YAIBHBIX MPEACTABICHHI 110 JAaHHBIM U3 y4eTHbIX cructeM 1 CRM—

CHCTEM.

Tema 3. Kinaccuduxanus u perpeccust (CraTuctudeckue MeTo/Ibl)

BBenenue B kinaccuduKkaiuio 1 perpeccuio. MHOKECTBEHHAs JIMHEWHas perpeccus. Perpeccus ¢
KaTeropHaJIbHBIMA BXOJAHBIMH IEPEMEHHBIMUA. MeTobpl 0TOOpa EPEMEHHBIX B PErPECCHOHHBIC
Mozenu. OrpaHuYeHus! MPUMEHUMOCTH PErPeCCUOHHBIX Mojieneli. HenmHeitnbie perpecCuoHHbIe
Mozend. OCHOBBI JIOTUCTUYECKOW perpeccuu. MHOXKECTBEHHasi JIOTUCTHYECKasi PEerpeccusi.
Ouenka s¢ddextuBHOCTH M cpaBHeHHe Mojuenel. ROC-anamn3. OneHka OMMOKH MOJCIH.

Uz nepsxku ommbounoit knaccupukanuu. LIFT— u PROFIT-kpuBsbie.

Tema 4. Knaccudukanus u perpeccusi (MammnnHoe o0yuenue)
BBenenue B JepeBbs pEIICHHI. AJTOPUTMBI MOCTPOEHHUS IEPEBHEB PEIICHUH. YIPOIIEHUE
JIepeBbEB pelleHnil. BBenenne B HelipoHHbIE ceTU. [IpUHIUIIBI TOCTPOEHUS HEMPOHHBIX CETEH.

[Tpouecc oOyueHus HelipoHHoi ceTh. OOyuyeHHe B yCIOBUSAX HECOAIaHCUPOBAHHOCTH KJIaCCOB.

Tema 5. Kinacrepusauus
BBenenue B kimactepuszanuoo. Mepbl GJIM30CTH, UCHOIb3YyEMbIE B aIrOPUTMAxX KIIACTEPH3ALHH.
Mertonbl kinactepHoro aHanuza. Mepapxudeckasi kjaactepusanus. AJITOpUTM KilacTepu3anuu k-

means. Cetu Koxonena. Kaptel Koxonena.

Tema 6. AHaJIM3 1 NPOrHO3MPOBAHUE BPeMEHHbIX PS/10B

BBenenne B mporHozupoBaHue. BpeMeHHOM psg M ero  KOMHOHEHTHL.  Moxemu
nporHo3upoBanus. lccinenoBanue HaOOpPOB JaHHBIX M BBIOOP MeETOJa NPOTHO3UPOBAHUA.
Omumbku mporno3a. OneHKa aJeKBaTHOCTH BBIOPaHHOTO METOJla MPOTHO3UpPOBaHMS. MeTosbl
CIVIAKUBAHMA W CKOIB3SIIME CpeaHue. [IeKOoMIIO3UIUs BpPEMEHHOro psja. PerpeccMoHHbIN

aHaJIn3 BPpEMCHHBIX PAI0B.



4. MartepuaJjibl TeKylIero KOHTPOJIA YCIeBAeMOCTH O0y4YawIuMxcss M (POHJ OLEHOYHBIX

cpeacrs l'lpOMe)KyTO‘{HOﬁ aTTeCTalluM 10 JTHCHUIIJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH

4.1.1. ®opMbI TEKYLIET0 KOHTPOJISI YCIIeBA€MOCTH

Tema (pa3aen) MeToabl TeKymero KOHTpOoJist
yCIEeBAEMOCTH
Onpoc
[ToaroroBka qaHHBIX K aHATIU3Y [IpakTUKO-OpUEHTUPOBAHHOE 3aJaHUE

(KOMIIBIOTEPHBIN TPAKTUKYM)
[TpakTHKO-OpHEHTHUPOBAHHOE 3a/laHHE
Busyanuzanus 1aHHBIX (KOMITBIOTEPHBIN TIPAKTUKYM)
[TpakTHueckasi KOHTpOJIbHAs paboTa
Omnpoc

[TpakTHKO-OPHEHTHUPOBAHHOE 3aJIaHHEC
(KOMITBIOTEPHBIN MPAKTUKYM)

Knaccudukanus u perpeccust
(Cratuctuueckue METOIbI)

TectupoBanue

Knaccudukanus u perpeccus (MamunHoe [TpakTHKO-OpHEHTUPOBAHHOE 3aJaHHE
oOydeHue) (KOMIIBIOTEPHBIN TPAKTUKYM)
[TpakTHdeckasi KOHTpOJIbHAs paboTa
Ompoc

Knacrepuzauus [TpakTHKO-OpHUEHTHPOBAHHOE 3aJjaHHE
(KOMIBIOTEPHBIN TPAKTUKYM)

Ompoc

ITpakTHKO-OPHEHTHPOBAHHOE 3aaHHE
(KOMIIBIOTEPHBIN MPAKTUKYM)

AHanu3 ¥ MPOTHO3UPOBAHUE BPEMEHHBIX
pAIOB

4.1.2. MaTepuaJibl TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH

Tunosbie oueHoYHbIe MaTepHaJbl 10 TeMe 1 «[loaroToBka TaHHBIX K AaHAJIM3Y»:
Omnpoc
1. [lnst yero Hy»HBI OUMCTKA U TIpeoOpaboTKa JaHHBIX.
O1eHKa KauecTBa JaHHBIX.
OunbpTpanus JaHHBIX.
O6paboTka y0IMKAaTOB U IPOTUBOPEUHA.
BrisiBneHre aHOMaJIbHBIX 3HAUYCHUH.
BoccranoBneHre MpONyIIEHHBIX 3HAUYCHHA.
Cokpanienue pazMepHOCTH. COMIUIUHT.

Tpancdopmarus 1aHHBIX.

© o N o g bk~ w DN

I'pynmnupoBKa JaHHBIX.

10. CiusiHue maHHBIX.



11. KBanToBauue.

12. Hopmanu3zanus 1 KOAUpOBaHHE.

IIpakTHKO-OPHEHTHPOBAHHOE 3a/1aHNe (KOMIBIOTEPHBI NpakTUKYM) «Pelienue 3a1auu
MOHHMTOPUHIAa KOPPEKTHOCTH KOHCOJIUAUPOBAHHBIX JAHHBLIX HCTOPUH MPOJAXK CETH
NpeAnpPUATHI POSHUYHOH TOPTrOBJIH

JUis TpUHATUS yNPaBIEHYECKUX PEHICHWH O YacTOTe€ MPOBEIACHHUS CE30HHBIX PaCIpPOIAX,
KOTOPBIE JIOJDKHBI YBEJIIMYUTH 00BEM BBIPYUYKHU 10 UTOTaM T'0/1a, TpeOyeTcs: aHalIu3 AeATEIbHOCTH
MarasuHOB C BO3MOYKHOCTBIO IMPOTHO3MPOBAHHUS BBIPYUKHM Ha ciuenyromuid roa. ms storo
MPEIOCTABIISAIOTCS JaHHbIE O MpoAaXkax 45 Mara3uHOB, PACIONIOKEHHBIX B Pa3HBIX PErMOHAX - B
Ka)X/IOM Mara3uHe €CTh HECKOJIBKO OT/eI0B. KoMmaHus TakKe MPOBOAUT HECKOIBKO PEKIIaMHBIX
MEpONPHUATHIA 10 YIEHKE B TEYCHHE TO0/a, KOTOpble MPEeNNIeCTBYIOT 3HAaMEHATEIbHBIM
Mpa3AHUKAM.

TabnuuHble NaHHBIE IPEICTABICHBI B TEKCTOBBIX (ailnax B popmare .csv:

1. stores.csv (Mara3uHsbl);

2. train.csv (IpoJiaxw);

3. features.csv (mpu3HaKu).

Marasusnsl (stores.csv) — mpejicTaBlieHa aHOHUMHasi nHpopmarus o 45 marasunax ( Store ), ¢
ykazanueMm tuna ( Type ) u pa3mepa ToproBeix 1uiomianei B sf ( Size ) marazuna.

[Tponaxku (train.csv) — MpeACTaBlI€Hbl pealbHbIE JaHHblE O mIpoaaxkax B cern Walmart,
KoTophle oxBaThiBatoT nepuoa ¢ 2010 mo 2012 rona.

[Tpuznaku (features.csv) — MpeaCTaBIEHBI JOMOJHUTEIbHBIE JAaHHBIE, OTHOCSIIUECS K
JeSITeIbHOCTH Mara3uHa, OT/iea U pernoHa Ha yKa3aHHbIE J1aThl.

BrisiBnenue anomanuii (Takxke oOHapyKeHHE BHIOPOCOB) — ATO OMO3HABAHHME PEAKUX TaHHBIX,
COOBITHI MIIM HAOIIOACHUH, KOTOPHIE BBI3BIBAIOT TOJO3PEHHUS BBHUY CYIIECTBEHHOTO OTIIHYMS
oT OoJbLIeH YacTu TaHHBIX. AHOMAQJINU B IJaHHBIX MOTYT BO3HHMKATh MO Pa3HbIM IPUYUHAM OT
HEMpPaBUWIBHOTO BBOJA 70 OUIMOOK OLU(PPOBKH.

AHanm3 JaHHbBIX Stores

1. IIpeobpazyiiTe KaTeropuaabHbli Mpu3HaK Type B MOPSAKOBBIN, TaK KaKk B JAHHOM IpHU3HAKe
€CTb CKPBITBIN TOPSIJIOK;

2. IlpeoOpasyiiTe nmpu3Hak Size B KB.M.;

3. BeissBuTe aHomanmm (BBHIOPOCHI) B TMpH3HaKe Type W OmperenuTe UX B MOAXOJSIIYIO TI0
3HAYCHUIO K OJTHOMY U3 TUTIOB Mara3uHOB, TEM CaMbIM 0cllabuB 3 deKT BrIOpOCa;

4. CoxpaHuTe MOTy4YeHHbIE JaHHBIE B (paiiin: new _ stores . csv ;

5. OI_ICHI/ITC Ka4uCeCTBO OYMUCTKHU JAHHBIX I10 KAXKJAOMY TUITY Mara3nHOB I10 IIPU3HAKY Size:
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COOTHECUTE MEXKBAPTHIIbHBIN pa3Max 0 OYUCTKU JAHHBIX K MEKKBAPTUIHLHOMY pa3Maxy Iociie
OYUCTKH.

Buemnee oboramieHue nmpeanoiaaraeT mpyuBieueHne JOMOJHUTEIbHON HHpopMaIu nu3

BHEIIHUX UCTOYHUKOB, YTO MTO3BOJIUT MOBBICUTH IIEHHOCTh M 3HAYUMOCTH JJAHHBIX C TOUYKH
3peHus ux aHanuza. [loa nmoBpilIeHHEM 3HAUMMOCTH JaHHBIX MOAPAa3yMEBaETCs, YTO Ha

OCHOBE HMX aHajM3a MOXXHO OyAeT NPHUHMMATh YNPABICHYECKHE PEIICHUS NPUHIUITHAIBEHO
HOBOT'O YPOBHSI.

Amnanu3 ma"HeIx Train.

1. BeisiBute anomanuu (BeIOpochl) B ipuzHake Weekly Sales u mpeoOpa3syiiTe ux B moaxosiiee
3HAUEHUE, TEM CaMbIM 0CJIa0uB 3P PeKT BEIOpOCa;

2. CrpynnupyiiTe AaHHBIE TaKuM 00Opa3oM, YTOOBI TOJYYHTh HOBBIE JAaHHBIC CIIEIYIOIIErO
dbopMaTa: cyMMa BBIPYUKH 110 Ka)XXJI0OMy Mara3uHy 3a OIpeIeJICHHbIN IeHb;

3. ChopmupoBaTh HOBYIO TaOJHIly CO CIEAYIOIIMMHU Mpu3Hakamu: «Storeyn, «Value», «Dayy,
«Monthy, «Year», «IsHoliday»;

4. CoxpaHHUTE MOJTyYeHHBIE JaHHbIE B (Dailir: new_train.csv;

3ayacTylo JaHHbIe, KOTOpbIE HAM HYKHO HCIIOJIb30BaTh, UMEIOT CJIOXHBIA BHJ; OHU HE BCerjaa
OBIBAIOT IEJIBHBIMHU, TO €CTh Pa3pO3HEHHBIM HAOOpP MAHHBIX, KOTOPHIA B MPOLIECCE PEIICHUs
MOCTaBJICHHOM 3a7auu TpeOyeTcs CIUTh B OAUH HAOOP TaHHBIX.

5. CoenuHuTe TaHHBIE N€W_StOres.CSV M new_train.csv;

6. CoxpaHuTe mosyuyeHHble JaHHbIe: value.csv;

7. Paccuuraiite nomo (%) marasuHoB cetu Walmart kaxxoro Tura.

BuyTtpennee oOoramieHue He mpeoiaracT MpUBIeYeHU KaKkoH-I1100 BHELTHEH HHpOpMaIH.
OHO OOBIYHO CBSI3aHO C TIOJTYYCHHEM M BKIFOYEHHEM B HaOOp NAaHHBIX MOJE3HON MH(pOpMAIHH,
KOTOpasi OTCYTCTBYET B SIBHOM BHJI€, HO MOXXET OBbITb TE€M WJIM HMHBIM CIIOCOOOM IOJIyYeHa ¢
MOMOIIHI0 MAaHUMYJISINI ¢ UMEIOLTUMUCS TaHHBIMH.

Amnanu3 nanseix Value.

D¢ deKTUBHOCTH HCIOMB30BAHUS TOPTOBBIX IUIOMIAZCH MOXKET OIICHHWBATHCS KaK MO OT/AeIaM
BHYTpHU MarasmHa, Tak U 10 Mara3uHy B LIEJIOM.

1. Co3paiite HoBbIii mpusHak Effic_space um paccumraiiTe mo KakJoW MO3UIMHM B JaHHBIX
3 PEKTUBHOCTh UCIIOJIB30BAaHMS OJJHOTO KBAJIPATHOTO METpPa TOPTOBOHW IUIOMIATH IO KKIOMY
MarasuHy (CKOJIBKO BBIPYYKH MPUXOAUTCS HAa OJWH KBaJAPATHBIN METP TOPTOBOM TUIOMIA/IN);

2. CoxpaHuTe MOJyYeHHbIE JaHHbIe: new_value.csv;

3. Omnpenenure kakoil marazuH 3((eKTUBHEH BcexX HCMONb3YyeT TOProBYIO IJIOLIA]b, a KaKOH

Hed(p(EeKTUBHO.

11



[[IxkanupoBanure — 3T0 OOMIENPUHSATAS 3a7a4a MPeAoOpPadOTKH JaHHBIXB MAIIMHHOM OOYYCHHH.
MHorve anropuTMbl MAIIMHHOTO OOY4YeHHS — TPAJAMCHTHBIE METOJNBI, KOTOpPbhIC CHIIBHO
YyBCTBUTEIHHBI K MIKATUPOBaHHUIO. OHU OTIUYHO PabOTAIOT HA MPHU3HAKAX, KOTOPHIE HAXOATCS
Ha OJHOM 1IKaJie, Kak nmpaBuio, oT 0 1o 1 wiam ot -1 g0 1.

Ananns naHgeix Features

PacripocTpaHeHHBIN METOJ MIKATMPOBAHUS JAaHHBIX SBISETCS CTaHAAPTH3AIUS, IPU KOTOPOM
3HAUEHUE MPU3HAKOB JIOJKHBI OBITH IPUOIMIKEHHO CTAaHAAPTHO PacIpeICICHBI.

1. Coenunuuth naHHbie: new v alue.csv u features.csv;

2. Cpemaiite mpeoOpa3oBaHUs JaHHBIX (aHOMaJIWHU, BBIOPOCHI, KaTerOpHAIbHBIC MPU3HAKUA W
T.IL.);

3. YaamuTh TUpH3HAKW, KOTOpBIE AYONHPYIOT APYr Apyra WM KOTOpble WH(GOPMATHUBHO
BKJIIOYAIOT B C€0sI IpyTrHe MPU3HAKH.

[Tocne mpeoOpa3oBaHUs [AOJDKHBI OCTaThCS Cieaylolue mpu3Haku: «Store», «Valuey,

«IsHoliday», «Size», «Effic space», «Temperature», «Fuel _ Price», «MarkDown 2,

«MarkDown 3», «MarkDown 4», «MarkDown 5», «CPI», «Unemployment ;

4. TIpeoOpazyiite mpu3HaKu, YTOOBI OHU UMETH cpefHee 3HaueHue () U cTaHJapTHOE OTKIOHEHUE
1;

5. Omnpenenure, Kakoi IPU3HAK HE TPEOYETCs MIKAITUPOBATH;

6. Onpenenute, KaKoi MPU3HAK UMEET MAaKCUMAJIbHOE 3HAYCHHUE TTOCIIe MIKATUPOBAHMS, a KaKOM

MHUHUMAaJIbHBIN.

TunoBble OLleHOYHBbIE MaTePUAJBI 10 TeMe 2 « Busyaan3zauus JaHHBIX»:
Omnpoc

1. KaxoBsl 1enu v 3aauy BU3yaau3alluy JaHHbIX B QaHAIMTUYECKUX TEXHOJIOTUSIX ?

2. 3aueM HY)XEH BU3yaJbHBIH KOHTPOJIb JTAHHBIX TOCIE WX 3arpy3Kd B aHATUTHUYECKOE
pUIoKeHne?

3. UeM oTiMyaroTCs CpeCTBa BU3yalIHU3allUU OOIEro Ha3HAYEHMs OT CHEeIMATM3UPOBAHHBIX
CPEICTB BU3yaJIU3alun?

4. Kakue cpeacTBa BU3yallM3alllM TaHHBIX OTHOCAT K BU3yalln3aTopaM OOILEro Ha3HauYeHUs
U nouemy?

5. B uem 3akmouaercs OLAP-ananu3 1 KakoBbI €ro 1enu?

6. KakxoBa crpykrypa OLAP-ky06a? Kakue MaHUMyISALUH C U3MEPEHUSIMH MOKHO
MIPOU3BOIUTH, YTOOBI CAENATh MpeCTaBIeHNE KyOa O6onee HHPOPMATUBHBIM?

7. CewmeiictBo MS Power Bl. KonctpykTop Ky00B 1 aHATUTHYECKUX TIPEICTABICHUN.

8. CoBMmecTHas paboTa ¢ IpeJCTaBIeHUAMHU — cepBepHbIe cepBrckl Power BI.
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9. Pemenue 3a1a4 00beAMHEHNS JAHHBIX U3 PA3HBIX HCTOYHUKOB.
10. Beruucnsiemsle mosst © Mepel.

11. Dnements! s361ka DAX

IIpakTuKo-OpueHTHPOBaHHOE 3a1aHNe (KOMIIbIOTePHbI npakTukyMm) «Ilosxydyenue
aHaJuTH4YecKoil oTyeTHOocTH B MS Power Bl»
Jlerenna: anreunas cetb OOO «®APMA — LleHTp» UMeeT Tpu TOPrOBBIX TOUKH B Pa3HbIX
ropogax Poccun. Bel momyunim 3aganue npoananu3upoBaTh paboTy (GUPMBI 3a MPOIIEIINI
HEepUOJI ¥ TOATOTOBUTh HAJISAIHBIN OTYET.
3amaua:

— CdopMupoBatb MHOTOMEPHBI OTYET, OTPAXKAIOLIMN JAMHAMUKY CyMM MpPOAAX IO

MecsI1aM I'o/1a B pa3pe3e TOBAPHBIX TPYIII.
— CdopMupoBatb MHOTOMEPHBI OTYET, OTPAXKAIOLIMN JAMHAMUKY CyMM MpPOAAX IO
MecsillaM T'0/1a B pa3pese arrex.

—  CdopmupoBaTh MHOTOMEPHBII OTYET U TpadUK IPOJIaXK B PETHOHAX.
1. Otkpoiite Power Bl Desktop. 3arpysure 8 Power Bl manubie 11 moctpoenus otdeta. Tun
nanHbIX — (Qaiinsl Excel. lanusie cogepikarcs B daitnax [Iponaxu, Tosapsl, Kype, I'eorpagusi.
2. O6benuHuTE TaOIUIIBI B €IUHYIO MOJIENb JJAHHBIX.
3. Ilepeiinure B mnpencrasienue Otuer. HMcemonwsyiite Busyanusarop «Kaprtouka» s
NOJy4YeHHUs o0IIel CyMMBbI IPOJIax 3a MEPUOI.
4. Tloctpoiite Bu3yanuzarop «['ucrorpamma ¢ rpynnupoBkoit», ormeTus noss Jlara (tabiuua
Kypc) u Cymma (Tabnuna Iponaxn). [lonyunre npencraBieHue o KBaprajiam.
5. Ha nmanenu Buzyanu3zanuu BeiOepute JInHelyaryro ntuarpaMmy ¢ rpyniupoBKOii
OtmersTe moss ToBapHas rpymmna (tabmuuma Toapel)) m Cymma (tabmuna IIponaxm).
OTtcopTupyiiTe TOBapHbIE TPYIIIBI 10 CYMME BBIPYUKH.
6. Ha manenu Busyanusanuu BeiGepute KpyroByio auarpammy.
OtmetbTe nosist O6nacte (Tabnuua 'eorpadus), Otnen u Cymma (tabmuna I[pogaxmu).
7. Ha nanenu Busyanuszauuu BeiGepute quarpamMmy Kapra. Otmerste nons 'opoa (Tabnuna
I'eorpadus) u Cymma (tabnuna [Ipomaxku). B obmactu hopmaTupoBaHus ynaauTe Ha3BaHUE
muarpammsl. [Tapamerp «Ily3pippkoBasy ycranoBute — 10%. M3meHnTe 11BeTa JAHHBIX U CTHIN
KapT.
8. JloGaBbTe B 0TUET HOBYIO cTpaHully. HoByto crpanuily nepeumenyiite B Tpenn. Ha ctpanuie
Tpenn nocrpoiite Buzyanusarop ['padpux. Ormerste nons [Jata (tabnuua Kype) u Cymma
(tabmuua [ponaxu). Jlob6asbre JInHMIO TpEeHaA.
9. Ha nanenu Busyanuszauuu BeiGepute Cpes: none ToapHas rpynmna (tabnuua ToBapsr).

10. To6aBbTe cpe3 Mo ropojam.
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TunoBoii BApMAHT NPAKTHYECKOH KOHTPOJIbHON PadoThl

1. W3 HecKOJIBKUX OTKPBITHIX HCTOYHUKOB MT0100paTh JaHHBIE, KOTOPHIE IO3BOJIST
— JIaTh OJTHOT'O BCECTOPOHHIOIO XapaKTEPUCTUKY U3 perioHoB Pd;
— IPOAHAJIM3UPOBATh AMHAMUKY OCHOBHBIX ITOKa3aTele colUanbHO-3KOHOMUYECKOTO

Pa3BUTHA PETUOHA.

2. 3arpy3uth nanasie B MS Power Bl, moctpouts Moaens g1aHHBIX, IPOBECTH HEOOXOIUMBIE

HpeO6pa3OBaHI/IH JAaHHBIX, BBIYUCIIUTH MCPHI.

3. TlomoOpath cpencTBa BU3yaau3aluuu AaHHbIX. [locTpouTh OTYET, KOTOPBIH MO3BOIUT
MPOaHAIU3UPOBATH AeMorpadudeckoe, ColuaIbHOE, IKOHOMUYECKOE MOJIOKEHUE PETHOHA

P® u aunaMuKy OCHOBHBIX NTOKA3aTEIEH.

4. TloaroToBUTH MPE3CHTAIUIO C HCIOIb30BaHueM MS Sway 1iist ULTIoCTpauy MOTyYeHHBIX

PE3yJIbTAaTOB.

Tunosble olleHOYHBbIE MaTepuaibl K ceMuHapy no teme 3 «Kiaccudukanus u perpeccus
(cTaTHCTHYECKHE METOBI)»:
Onpoc
1. B uem 3aknroyaeTcs 3a1aya Kiaccupuxanuu?
2. Kakue anropuT™bl HCTIONB3YIOTCS AT pelIeHHs 3a/1a4 Kiaccudukam?
3. Ilo kakoMy MNpUHIMITY CTPOMTCA TaONMLA CONPSIKEHHOCTH M KaKOBBl IIENIH €€
UCIOJIb30BaHusA?
4. Kak paccuuThIBalOTCSI MOKAa3aTeIM YyBCTBUTEIBHOCTH U CIEUU(UIHOCTH MOJEIH, B YEM
COCTOMUT UX CMBICH?
Kak crpourca ROC-kpuBas?
Kak M0OXHO onpeaenuTh ONTUMaIbHBIA OPOT OTCEYEHUS?

Kak crpourcs LIFT-kpusas?

© N o O

Kakue JOCTOMHCTBA M HEOOCTaTKH HMMEIOT MOJEIN JIOTUCTHYECKOH perpeccuun

MMPUMCHHUTCIILHO K 3a1a4€ KPECAUTHOTO CKOpI/IHFa?

IIpakTUKO-OpUEeHTHPOBAHHOE 3a1aHHe (KOMIIBIOTEPHbII NPAKTHKYM) «CKOPUHIOBbIE
MO/IeJIU JIS OLEHKH KPeAUTOCIOCOOHOCTH 32eMILMKOB)

ITocTanoBka 3aiaun.

B komMmepueckom OaHke mmeeTcss MpoAyKT «HereneBolt mOTpeOUTENbCKUI KPEAUT»: KPEIUTHI
MPEIOCTABIISAIOTCS HA JIIOOBIE IENU C MPUHATHEM PEIICHHs B TEYCHHE HECKOJIBKUX YacoB. 3a 3TO
BpeMsI MTPOBEPSAIOTCI MUHHMAJIbHBIE CBEACHUS O KJIMEHTE, B OCHOBHOM, TaKHUE, KaK OTCYTCTBHE

KPUMHHAJIBHOT'O IPOIIJIOT0 U KPEAUTHAA HCTOPUSA B JPYTHUX OaHkax.
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B Oanke HakomieHa cratuctuyeckas MHGOpMalUs O 3aeMIIMKaX M KadecTBEe OOCITyKHBaHHS

UMU JIOJITa 32 HECKOJILKO MeCAIeB. PyKOBOJICTBO OaHKa, MOHUMASI, 9YTO OTCYTCTBUE aJCKBATHBIX

MAaTCMAaTUUYCCKUX HWHCTPYMCHTOB, ITO3BOJIAIOMIUX OIITHUMU3HUPOBATH PUCKHU, HEC CHOCO6CTByeT

pacoIupCeHUI0 PO3HUYIHOI'O OousHeca B oOJiacTu HOTpe6I/ITCJ'II)CKOFO Kp€auTOBaHUA, IMOCTaBUIIO

nepea oTaciioM pO3HHUYHBIX PHCKOB 3aaady pa3pa60TaTL CKOPHUHI'OBBIE MOACIIN C pa3IMdYHbIMU

CTPATCIrUsAMU KPECAUTOBAHNA, KOTOPBIC ITO3BOJINIINA OBl YHpaBJIATb pPUCKAMH U MUHUMU3SUPOBATH

YHuCII0 <(6€3H3,I[€)KHBIX» 3aCMIIIUKOB.

Penrenue 3amaun.

Hmnoprtuposats (aiii ¢ KpeAUTHBIME ucTopusmMu Loans.txt.

B 3amaue npeacrapneno 2709 KpeauTOB ¢ U3BECTHBIMH HCXO0/IaMU TutaTtexeil. Habop maHHBIX
yKe pa3ouT Ha 1Ba MHOXecTBa — obOyuatomiee (80%) u tectoBoe (20%) — Takum o6pazom,

YTOOEI B KaXXIOM MHOKCCTBC JOJIA «KIUIOXHUX» KPCAUTOB ObL1a IIPUMCPHO OJIMHAKOBOM.

B ctpykType naHHBIX:
ITone

Kon

JlaTa

o/, %

Bospacrt

IIpoxxuBanue

Cpok npoXxuBaHUsI B
peruoxe

CemeliHoe
MIOJIOKECHHE
OO6pa3zoBanue

Crax paboThl Ha
NOCJIETHEM MECTe

YpoBeHb JOKHOCTH

KpenutHast uctopus

Onucanue

CityxeOHBIN KOJT 3asIBKH

JlaTta BbIa4M KpeauTa

Koaddurmment O6s3arenscTBa//0X01 B mpolieHTax
(BemecTBeHHBIi)

Bo3spacT 3aeminrka Ha MOMEHT TIPUHSITHSI PEIICHUS O
BBIIaY¥ KpeInTa

OcHoBaH#ue ISl TPOKUBAHUS: COOCTBEHHUK,
MYHHIIHITAILHOE KHUIIbE, apeHIa

Memnee 1 rona, ot 1 roga 1o 5 yeT, cBBIIIE 5 neT

XoJocT/He 3aMykKeM, JKEeHAT/3aMyKeM, pa3BeICH/BIOBCTBO,
Jpyroe
Cpennee, cpeqiHee CrieMaNIbHOE, BBICIIEE

Menee 1 roga, ot 1 roma go 3 mer, cBhIIIE 3 J€T

CoTpyIHUK, pyKOBOJIUTENb CPEIHETO 3BE€HA, PYKOBOJIUTED
BBICIIETO 3BEHA

WNudopmanus u3 610po KpeIuTHbIX ucTopuid. Eciu ectpb
uHpOpMaIKs 0 IPOCPOUKAX IO MPOLLIBIM KPeIuTam, TO
KJIMEHTY NIPUCBaNBAETCs KaTeropusl «OTpHULaTeIbHasD) (THIT

naHHbIX CTPOKOBBIA);
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[Tpocpoukwu ceimie 60 0 — oTcyTcTBOBaNN, 1 — IMETU MECTO
IoHen (tun nannbix Lensrit);
TecroBoe MHOkecTBO  CiykeOHbIl pusHak, | RUE cooTBeTcTBYeT TecTOBOMY

MHO’KECTBY (THUII AaHHBIX Jlornueckuii).

1. C nomomnrsto oopadoTunka «Kampkynstop» Ha ocHOBe mosist [Ipocpouku 6onee 60 nH.
(COL12) monyuute HoBOE mosie Kiacc 3aeminuka.
2. Iloctpoiite Mozens Jloructuueckoi perpeccun. Boixoanas nepemennas — Kitacce 3aemiuka.
3. 3anuiuTe ypaBHEHHUE JIOTUCTUYECKON perpeccum.
4. Ucnionb3ys Bu3yanuzatop « Tabiuia conpsKeHHOCTH, onpeaenuTe UyBCTBUTEILHOCTD U
CrienupuuHOCTh MOTYIEHHONW MOJIEITH.
5. Ouenure KauecTBO MOJIEIIH.
6. UeMy paBeH ONTUMaIbHBIN MOPOT OTCEUYECHUA?
— OrnpenenuTsh ONTUMANBHBIN TOPOT OTCEUEHUs, UCTONb3Ysl BU3yanuzarop ROC-
KpUBasl.

— OrnpenenuTb ONTUMAJIbHBIN TOPOT OTCEUEHUS, UCTIO0Nb3YsI IPABUIIO

1
(1+ Cen Cpp)

CFN — U3JACPIKKH, CBA3aHHBIC C JIOKHOOTPHULATCIIbHBIMHA Ha6J'IIOI[eHI/I${MI/I;

P=

Cgp — UBIEPKKH, CBA3AHHBIE C JIOKHOMOJIOKUTEIbHBIMI HAOIIOJCHUAMU.
Crn
OtHolenue uzziepskek N/ Cpp 33AATH CAMOCTOATENBHO.

7. Kak u3meHsieTcst KpeIUTHBIA PEUTHHT 3a€MILMKA C KaX/IbIM JTOIOJHUTEIbHBIM HXKIUBEHIIEM?
8. cnonb3ys Busyanusarop «HYTo—eciny», onpenenure K KakoMy Kiaccy OyJayT OTHECEHBI
3aEMILUKH

— MyxuuHa, 43-X J1eT, coCTOUT B Opake, 2 wkauBeHa, 1oxoq — 50000 pyO6., onbIT paboThl —
20 neT, cpok MmpokuBaHuUs Ha 0fHOM MecTe — 10 51eT., HeABMKUMOCTH (), MECSUHBIN TIATEXK
7500 py6.

— XKenmuna, 30-1u net, He 3amyxeM, | mwxausenen, foxox — 40000 py6., onbIT paboThl — 6

neT, cpok npoxkuBanus — 10 e, HenBmKUMOCTH 0, MecsuHbIi atex 5000 pyo.

Tumnosblie oeHOYHBbIe MaTepuabl 0 TeMe 4 «Kimaccudpukanus u perpeccusi (MammHHoe
o0ydeHue)»:
TecrupoBanue
1. Knaccuduxamus — 370 ...
a. OTHeceHHe 0OBEKTOB K OJIHOM U3 3apaHee HEU3BECTHBIX IPYMII
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b. mpouecc hopmupoBaHUs TPYIII U OTHECEHUS OOBEKTOB K OJTHOMY U3 HHX.

C. OTHeceHHEe 0OBEKTOB K OIHOMY M3 3apaHCC N3BCCTHBIX KJIACCOB

. 3agaun KJIacCU(PHUKAIMU PEUIAIOTCS CICAYIOIIMMHU AITOPUTMAMHU:

a.
b.

C.

anropuTMom Apriori
HEUPOHHBIE CETH

JIMHENHOM perpeccuun

. JlepeBbs peliieHui OTHOCATCS K TpyIe (-am) ...

a.
b.
C.
d.

KI/I6epHCTI/I‘IeCKI/IX MCTOAOB
MCTOAOB KpOCC-Ta6y.]'I$H_[I/II/I
CTaTUCTHYCCKHUX MECTOJ0B

JJOTHUYCCKUX MCTOA0B

. BHyTpeHHI/Iﬁ y3¢€iI ACpeBa pemeHHﬁ Ha3bIBAIlOT TAKXKC ...

a.
b.
C.
d.

y3JI0M IIPOBEPKU
KOHEUYHBIM Y3JI0M
BEPIIMHOU

JINCTOM

. KoHeuHbli1 y3en nepeBa peleHnid Ha3blBatoT TAKKe ...

a.
b.

C.

y3JI0M TPOBEPKHU
y3JI0M peIIeHus

JIUCTOM

. HpI/I oMo METoaa ACPECBLCB peH.IeHPIfI peIIar0TCA 3a/1a4H ...

a.
b.
C.
d.

KJIaCCU(UKALUU U KJIacTepU3aLuu
KJIaccu(UKAUU U TPOTHO3UPOBAHHS
KJIacTepU3alliu, KIacCU(PUKAIUU U TPOrHO3UPOBAHUS

KJIaCTepUu3anuu U IMMpOrHo3upoOBaHUSA

. IIporiecc oTceyeHust BETBEH MM 3aMeHa HEKOTOPHIX BETBEH MOJIEPEBOM ...

a.
b.

C.

MPOUCXOAUT CBCPXY BHU3, T.C. ABJISACTCA HUCXOAAIIUM
MMPOUCXOAUT CHU3Y BBCPX, T.C. ABJIACTCA BOCXOAIMIUM

MOXCT 6BITL, KaK HUCXOAAIIHUM, TaK 1 BOCXOJAIIUM

. ANTOpUTM KOHCTPYHPOBAHUS JIepeBa PEUICHUH . ..

a.

He TpeOyeT OT MoJib30BaTesl BbIOOpa U3 Habopa BXOJIHBIX aTpUOyTOB (HE3aBUCUMBIX

MEPEMEHHBIX ), Han0oJee 3HAYNMBIX
TpeOyeT OT moabp30BaTelNs BEIOOpA U3 Habopa BXOAHBIX aTpHOYTOB (HE3aBHCUMBIX

MepEMEHHBIX ), HAaNOOJIee 3HAYNMBIX
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C. Ha BXOJ aJropyuTMa MOXKHO MOJaBaTh BCE CYIIECTBYIOIINE aTpUOyTHI, aITOPUTM CaM
BbIOEpET HanboJiee 3HaUUMbIE CPEAM HUX, U TOJBKO OHU OYJyT MCIIOJIB30BaHBI JUIs
IIOCTPOEHUS JIEpeBa

9. Ecnu 3aBucruMas nepeMeHHas IPUHUMAET HENPEPhIBHbIC 3HAUYEHUS, TO JEPEBO PELICHUIA
pelaer 3aaauy:

a. Kiaccu(uKanuy U YUCICHHOTO MPOTHO3UPOBAHUS

b. ducneHHOro MPOrHO3MpPOBaHUS

C. xiaccudukanum

10.  Ecnwu 3aBucumas nepeMeHHasi IPUHUMAET TUCKPETHBIC 3HAYSHHUS, TPU TOMOIIU METOAa
JIEpEBa PEILICHUH pelaeTcs 3a/1a4a:

a. KiIaccu(UKaKUy ¥ YUCICHHOTO MPOTHO3UPOBAHUS

b. xmaccubukanum

C. YHCJICHHOTO MPOTHO3UPOBAHUS

11. Merto/, KOTOPBII AeNaeT 3aKI0UYCHUS] OTHOCUTEIBHO JAHHON CUTYAIIMU 1O pE3yJibTaTaM
MIOMCKA aHAJIOTUH, XpaHsIUXCcs B 0a3e NPeLeIeHTOB OTHOCUTCS K KATETOPHH ...

a. oOyueHue c yuureaem"

b. camooOyuaromieiics CHCTEMBI

C. "oOyuenwue 6e3 yunrens"

12. SBnenue nepeoOydeHHs XapaKTepru3yeTcs ...

a. Ype3MEepHO TOUYHBIM COOTBETCTBUEM HEHPOHHOMN CETH KOHKPETHOMY HAaboOpy
00y4aromux NPUMEPOB, IPU KOTOPOM CETh TepseT CIOCOOHOCTh K 0000IICHHIIO

b. BO3HHMKHOBEHHEM, B Cllyyae CIUIIKOM JOJIFOr0 00yUeHHsI, HEAOCTATOYHOTO YHCIIA
00y4aroluX NPUMEPOB WIH CIHUILIKOM CJI0KHON CTPYKTYpbl HEHPOHHOM ceTu

C. BO3HUKHOBEHMEM, B CIIy4ae CIUIIKOM JIOJIFOr0 00yUYEHHMs], CIIMIIKOM OOJIBIIOTO YncIa
00yyaroImux NPUMEPOB WIIN CIUIIKOM CIIOKHOW CTPYKTYpPbI HEHPOHHOM CeTH

13.  MHOTOCIIONHBINA IEPCENTPOH — ITO CETh ...

a. 00paTHOTO pacmpoCTpaHEHUs CUTHaNA (C OOpATHBIMH CBSI3SIMU)

b. B KOTOpPOI BXOAHOW CHTHAJT MPpeoOpa3yeTcs B BEIXOIHOM, TPOXOAS MOCIEA0BATEIBHO
4yepe3 HECKOJIBKO CII0EB

C. TPSMOTO pacTIpOCTpaHEHUs CUTHAIIA (0€3 0OpaTHBIX CBSI3Ei)

14. B MHOrOCII0MHOM NEpcCenTpoHE ...
a. JIOJDKEH OBITh XOTsI ObI OIMH CKPBITHIN CIIOM
b. mpuCyTCTBHE HECKOJIBLKUX CKPBITHIX CJIOEB ONPABIAHO JIMIIb B CIydae

UCIIOJIb30BaHUs HEIMHEWHBIX (YHKIUN aKTUBALIUU
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C. MOXET OBITh KaKoe YTOJHO KOJIUYECTBO CKPBITBHIX CJIOCB, OHU TaKXKE MOT'YT BOO6H.I€

OTCYTCTBOBATh

15. 3amnoJIHUTE MPOMYCKH B GOPMYIUPOBKE: "... — BRIXOJAHAS CBsI3b HEHPOHA, C KOTOPOH
curHai (Bo30y>kKJIeHUS! WK TOPMOKEHUs) MOCTYTAEeT Ha. .. CIeAYIOIUX HeHPOHOB"
d. CHHAaIIC, aKCOHBI
b. axcon, TOUKy BeTBICHUS
C. AaKCOH, CHHAIICHI

16. OI[HOHaHpaBJ'IeHHI)IC BXOOHBIC CBA3H, COCAMHCHHBIC C BBIXOJAMH APYIrUX HeﬁpOHOB — OTO

d. CHHaICHI
b. crnou cetn
C. AaKCOHBI
17. Croii HepOHHOM ceTH — 3TO ...
a. BBIXOJIHAS CBS3b IAaHHOTO HEMPOHA, C KOTOPOI cuTHAN (BO30YKICHHS WIIH
TOPMOYKEHHUS) IIOCTYIAEeT Ha CUHAIICHI CIeIyIOIUX HEHPOHOB
b. omuH MK HECKOJIBKO HEHPOHOB, HA BXOJIbI KOTOPBIX MOAASTCS OJUH U TOT Ke 0OLIHi
CUTHAI
C. OJIHOHAIPaBIICHHBIE BXOJIHBIC CBSI3U, COCIMHEHHBIE C BBIXOAAMHU APYTUX HEHPOHOB
18.  Ommbkoit 00yueHuss HEHPOHHOM CeTH Ha3bIBAETCH ...
a. mnepeoOydeHue HEHPOHHOM ceTH
b. pasHOCTH MEXTy JKEJIaeMBIM U MOJYYCHHBIM Ha BBIXOJIC CUTHAIAMH
C. mueneBas QYHKIHS, TPEOYIONIasi MUHIMH3AIAU B TIPOLIECCE YIPABIIEMOT0 00yIeHUS
HEUPOHHOU CETH
19.  lleneBas gyHKuus, TpeOyrolas MUHUMH3AIMU B IPOLIECCE YIPABIIEMOro 00ydYeHUs
HEHPOHHOU CETH — 3TO ...
a. (GyHKIUSA OmUOOK
b. ¢yHnkms nepeoOyueHus

C. omubKa o0y4yeHus

IIpakTHKO-OpHEHTHPOBAHHOE 3a/1aHHE (KOMIIBIOTePHBbIH NpakTUKYM) «IIporuno3uposanue
YX0/1a K IPYIroMYy ONepaTopy KJINEHTOB TeJIEKOMMYHHKALMOHHON ceTH»
[Tpennaraercs pemnTs 3a1a4y U3 00JAaCTH IPOTHO3UPOBAHMS yX0/1a K IPYyrOMy OIepaTropy

KJINCHTOB TCHCKOMMYHHK&HHOHHOﬁ CCTH.
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B nByx ¢daiinax telcojan.txt (oOyuaromas Beioopka) u telcofeb.txt (TecroBast BBLIOOpKa) HMEIOTCS
CTaTUCTUYCCKUEC JAaHHBIC KIIMCHTAX TGHCKOMM}/HI/IKaHI/IOHHOﬁ KOMIIaHHUH I10 COCTOSIHUIO HA
SIHBaphb U (peBpaIb HEKOTOPOTO roja.

CrpykTypa (aiijioB 0IMHAKOBA U COJICPKUT YK€ OTOOpaHHBIC aHAIMTHKAMK HanboJiee
3HAYMMBbIC XapaKTCPUCTHUKH, BIHSIONIUE HA YXO KIIMEHTa (OTKa3 OT MOJIh30BAHUS YCIIyTaMu):

nemorpaduueckas HHGpOpMaIUsI U UCTIOIb3yEeMBbIi Tapud.

N /o mda nmonsa Onucanue

1 CpOK KIIMCHTAa KommuectBo MECCAILCB, MTPOIICAIINX

C MOMCHTA IIOAKJIIFOYCHHUA

2 Bospact Bospact knuenrta
3 Anpec Cpok npo>KUBaHUS T10 MTOCIETHEMY
azapecy

4 Crax Crax paboTsl 001muit

5 CewmeitHoe CewmeitHOE MON0KEHNE KIIMEHTA
MOJIO’KEHUE

6 OO6pa3oBanue YpoBeHb 00pa3zoBaHUs

7 ITencuonep —

8 [Ton —

9 Tapud Texymmii Tapu¢ Ki1eHTa

10 Vxon OTKa3 OT MOJIb30BaHMS YCIyTaMU

(cooTBeTCTBYET 3HaYEHHUIO 1)

1. IToctpoiite Mozenb «JlepeBo pereHnin».

2. Ucnonb3ys BuzyanuzaTop «Tabiuia conpsKeHHOCTHY, onpenenute UyBCTBUTEILHOCTh U
CneunuyHOCTb MOYyYEHHON MOJIEIH.

3. Ouennre kayecTBO Mojienu. CpaBHUTE €€ C MOJIETbIO, TTOTYUYEHHOM Ha MPEIBIIYIIEM dTarle.
4. C noMoI1bI0 BU3yaln3aTopa «3HauuMOCTh aTpHOyTOBY» OXapaKTepU3yHTe, CTEeHb
HEJIMHEHHOM 3aBUCHMOCTH MEXAY KaXbIM (PaKTOPOM, BKIIOUEHHBIM B MOJIENb, U HE3aBUCUMOI
MIEPEMEHHOM.

5. octpotite monens «Heltponnas cetb». Mcnons3yiire anroputm BACKPROP.
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7. Ucnionw3ys Bu3yanuzatop Tabnuia conpsbpkeHHOCTH, onpeneauTe UyBCTBUTEIBHOCTD U
CrienpuuHOCTh MOTYYEHHONW MOJIEIH.

8. Onenure kauecTBO Mojaeau. CpaBHUTE €€ C MOJEIIbIO, ITOJIyUEHHOM Ha MPEAbIAYIIEM dTalle.
9. [TepeoOyunTe HEUPOHHYIO CETh

— anroputmom RPOP;

— U3MEHUB KOJINYECTBO CKPBITBHIX CJIOEB M KOJMUYECTBO HEUPOHOB B KAXKIOM CJIOE;

— YMCHBIIMB KOJUYCCTBO BXOJAHBIX NICPEMCHHBIX (B 9TOM CJiy4dac CJICAyCT OIMPCACIIUTb HOBOC

3HaYeHHe TpeObyeMOoro KOJIM4ecTBa HEHPOHOB).

Y panoch 11 3HAYUTEIHHO YIYyUIIUTh OOIIYI0 OIIUOKY Kilaccupukanuu?

10. CpaBHHTE KauecTBO MOEIEH MKy OO0 1 ¢ MOJIEIIbIO, IOCTPOSHHOM Ha 11are J{epeBo

peLeHui.

11. Chopmynupyiite peKOMEHIAIUH 110 UCTIOIB30BAaHUIO PE3YIbTATOB MOJIEIUPOBAHUS B paboTe

KOMIIaHHH.

Tunopoiit BApMaHT NPAKTHYECKOH KOHTPOJIbLHON PadoThI:

[Ipennaraercs pemuTh 3a1a4y U3 00JaCTH KOJUIEKTOPCKOTO CKOPUHTa Ha TeMy «OnTuMusanus

BbIOOpPA CTPATEruy B3bICKAHUS IPOCPOUYECHHOM 3a/105KEHHOCTIY.

B daiine debtors.txt UMEIOTCSI CTATUCTUYECKHE JaHHBIC O 3aeMIIUKaX O0aHKa, KOTOPbIC CTaTH

AOJDKHUKaMU, TO €CTb UMCIOT IPOCPOUYCHHYTO 3a10JIZKCHHOCTD. CprKTypa rnojeu (1)8.171.]'[8.

IpUBE/IEHA B CIIEAYIOIIEH Tabuule.

Wms nonst Onucanue Twun maHHBIX
Kon Kon 3aeminuka Ienwrit
CyMmMma kpenura CyMmmMma kpenuta B pyOmsix BemectBeHHbII
Cpox kpenura Cpok kpenuta B Mec. (6, 12, 18) Lenbrid
ExemecsuHbIN maTex Pa3zmep aHHYUTETHOTO €KEMECAYHOIO BemecTBeHHBIN
maTexa B pyornsx
Bo3zpacr Bo3zpacr, ner Lenbrid
ITon ITon xnuenTa CtpokoBblit
Cpok npocpouku CpoOK MpOCPOYKHU B THAX Lenbrid
Yucno mrarexent 10 Bbixoaa Ha | CKOIBKO cAenai 3aeMINMK miaTexxe 1o | Llembrit
MPOCPOUKY TOTO, KaK Oblia BIIEPBBIC
3aduKCUpOBaHa IPOCPOUCHHAS
3aJI0KEHHOCTh
W cnonauTenpHbIN THCT HNmeetcs nu o 3aeMIIuKy 0/1
WCIIOJTHUTENBHBIN TUCT (CynedHoe
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pelieHue)

OcraTok godra (Teso) CymMma B pyOmIsiX OCTaTKa «Tenay» BemectBennsiit
KpeauTa

Octartok nonra (IpoLEHTHI) Cymma B pyOssix ocTaTka «IpoueHToB» | BemiecTBeHHbIiM
10 KPEAUTY

[tpadbr Hauucnennsie mrpadbl 1 NeHHA BemectBenHbIi

[Ipocpouxa/lonr OTHOILIIEHHE, pACCUUTAHHOE HA OCHOBE | BelecTBeHHbIN

TPeX MpeIbIIyLIINX MoJiel 1o popmyIie:
(12) / (11 + 10)

Bo3obOHoBIEHNE IIIAaTEXKEH Hauan nu 3aeMIIIUK CHOBA OINIAYUBATh Ilenprit
KpPEIUT TOCJIe paOdO0THI CIICIIUAIMCTA
KOJUUIEKTOPCKOTO TojipaseneHust: 0 —
paboTa Beltach, 1 BO30OHOBIICHUS
IJIaTeXeH He mocaeaosaio, 1 — pabora
Beach, M IOCIEI0BAIO BO30OHOBIECHHE

I1aTexen, «Iycro» — paboTta He BeJach

TecToBOE MHOXKECTBO [Ipu3nak ydactus npumMepa B TeCTOBOM | Jlornueckuit

MHOXCCTBEC

N3BecTHa crienyromas JOMOMHUTEIbHAsS HH(POpMaIs:

OpueHTHPOBOYHAS] CTOMMOCTD IUIaHa MEPOIPUSITUIH 110 B3bICKAHUIO IPOCPOUYEHHOM
3a10JKeHHOCTH ¢ 1 3aemuiuka ouenuBaercs B 1 000 py6neit (3apriiara nepcoHainy, ornjara
3BOHKOB, BBIE3/IOB U T.1.)

Cpennss oxunaemas cymma noramenus ot 1 nomkauka 12 000 py0Oieid.

3aganue:

1. ITocTpouTs MoOIEIH, TO3BOJISIFOIINE KIIACCU(PUIIMPOBATh JOJKHUKOB Ha 2 KJlacca B
3aBUCHUMOCTH OT UCXOZa MEPOIPHUATHH, TPOBOJUMOIO CIEUAINCTOM KOJUIEKTOPCKOTO
nojapasjiesnieHus: 0aHka (JOTMCTUYECKask PerpeccHsi, AepeBO PeleHn, MHOTOCIOWHBIN
nepcentpoH). Pazaenenue Ha oOy4aroiiee 1 TECTOBOE MHOXKECTBO YXKE MPOBEICHO —
UCIIONB3YHTE ToJIe TeCTOBO€ MHOMXKECTBO. 3a MOJIOKUTEIBHBIN HCX0 MpuMHuTe B0300HOBIICHNE
rarexeit = 1.

2. Ioctpouts LIFT-kpuBsbie 1uist Mosieneit (Tam, i€ 3TO0 BO3MOXHO) U CPAaBHUTh MOJIEIIH.

3. Mcnonb3ys AONMOJHUTENBbHYIO0 HH(POPMAIUIO, BEIOPATh JTYUIIYI0 MOJEIH C IBYX MO3ULIUNI:

- MaKCI/IMI/ISaHI/IS[ OXHNOaceMBbIX HOCTYHJ'IGHI/II\/’I OT JOJIDKHHUKOB,
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— MunnMm3anus paboyero BpeMeHu, KOTopoe OyIeT MOTpauyeHO Ha MEPOIPHUSATHS 110
B3BICKAHHUIO.

4. OTBeThTE HA BOIIPOC: KAKOM U3 aJITOPUTMOB OKA3aJICS HAUMEHEE YyBCTBUTEIICH K
HecOaTaHCUPOBAHHOCTH Ki1accoB? KoOMMEHTapuu BIUIIKTE K JIIOOOMY y31y-00paOOTUHKY .

5. O0beguHUTE JIydIIne MOJSTH B AHCAMOJIb MOJIEIICH.

6. «IIporonuTte» yepe3 aHcamOIb MOJIENICH TEX JOHKHUKOB, K KOTOPHIM €Ille He MPUMEHSUTHCH
MEPOTIPHUSATHS O B3BICKAHUIO U MOJYYUTE CIUCOK KIIMEHTOB, C KOTOPBIMU HY>KHO paboTaTh,
PaHXUPOBAHHBIN 1O YOBIBAHUIO BEPOSATHOCTH MOJIOKUTEIIHHOTO HCXO/A.

7. Bce BakHBIC BU3yaIM3aTOPhI BHIBECTH Ha MaHENb 0T4eTOB. CBOM KOMMEHTAPUH BITMIIIUTE K

TH000MY Y3ITy-00paOOTUHKY.

TunoBbie OLIEHOYHbIE MaTepHuaJbl 10 TEME 5 «K.]'[aCTepI/ICiaIIHﬂ»:

Omnpoc

1. Jlaiite popMaIbHYIO HOCTAHOBKY 3a/1a4M KJIaCTEPHU3aLHH.

2 KakoBsI 1ienu kinacrepuzanuu?

3 Yro Takoe METpUKa PacCTOSHUSA?

4. KakoBbl ocHOBHBIE maru anroputMa k-means?

5 Kak B anroputme k-means ompenensercss NpUHAAJICKHOCTh TOYKH K TOMY WJIH MHOMY
Kiacrepy?

6. Uro Takoe meHTpou (LEHTP TSKECTH KiIacTepa) U KakoBa €ro pojib B airoputme k-

means? Yto sBIsIETCS YCIOBHEM OCTAaHOBKHM anroputMa k-means?

7. KakoBbl mpenMy1ecTBa U HEJOCTAaTKH aaroputma k-means?

8. KakoBa ctpykrypa cetu Koxonena? KakoBa poib BXOJHBIX M BBIXOJHBIX HEHpPOHOB
KapThl?

9. B gem 3akimogaroTcst mporneypsl KOHKYPEHIINH, 00beIMHEHHS U TIOACTPONRKH BECOB?

10.  Ilo xakomy mpaBuIly MPOU3BOAMTCS MOACTPOKAa BECOB HEMPOHOB KapThl?

11. Yo Takoe paanyc oOydeHus M KaKylo poJib OH UTPAET B MPOLIECCE MOCTPOSHUS KapThl?

12. UYem onpenensercs TpeOyemMoe Ynucio BEIXOAHBIX HepoHOB ceTh KoxoHnena?

IIpakTHKO-OpUEeHTHPOBaHHOE 3a/IaHNe (KOMIIBIOTEPHBIN MPpaKTUKYM) «CerMmeHTanus
KJIMEHTOB KOMIIAHHU D)

Jlerena: pykoBOJICTBO OT/i€J1a MAPKETUHIA CETH KHU>KHBIX MAarasuHoOB I10 MPOAAXE KHUT
pa3IMYHOI HAMPaBICHHOCTH (OT JEIOBOM TUTEPATYPHI 10 Xy10KECTBEHHOM U
pa3BJIEKATEIHHOM ) MTOCTABUIIO 33729y CETMEHTAIIUN CBOMX IMOCTOSHHBIX MOKYTIaTeNeH,

BBISIBJICHUS UX TipeanouTeHui. [Ipenmnonaraercs, 4To 310 OyJeT UCIOIB30BATHCS B OYIyIIEM JIJIst
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ONTUMHU3AINHU ACCOPTUMCHTA KHUKHBIX MarasmHOB, ITPOBCACHHA PEKIIaMHBIX aKHI/Iﬁ n 1A

JIPYTHUX LIEJIEH.

B xauecTBe HUCXOJHBIX JAaHHBIX I CCrMCHTAIWU BBICTYIIAIOT JAaHHBIC O IIOCTOSHHBIX

MMOKYIIATCIIAX KHIKHOM CCTH, Y KOTOPBIX UMCIOTCA JUCKOHTHBIC KAPTHI. Bnaroz[ap;l HHUM, O HUX

HN3BCCTHA CIICAYIOLIAsA I/IH(I)OpMaI_[I/Iﬂi I10JI, BO3PAaCT 1 OCYIICCTBIICHHBIC ITOKYIIKH.

3ananue. Brl BeicTynaeTe B poiy OM3Hec-aHATUTHKA. B BarieM pactopspkeHUH UMEIOTCS

JTAaHHBIC KIIMCHTAX U MX MOKYyIKax 3a nocieaauii rox (daiin bookstore.txt).

Hassanue noms

Kox xnuenta

Bozpacr

ITon

ITocemenuit 3a rox

Kuuru xateropun A

Kuuru xateropuu B

Kuuru xareropun C

Kuuru kareropuu D

Kuuru xareropun E

CpeL[Hee YHCJIO KHUT B YCKC

Cpe,[[HSISI CyMMa 4CKa

Onucanue

VYHUKaJILHBIN KO KJIMEHTA

Bo3pacr knuenra

[Ton xinenTa

Yucno nmoceneHui KIMEeHTOM KHUKHBIX
Mara3uHOB, 3aKOHYUBIINXCS TOKYTIKOU
TOBapoOB

Uwcno mpuoOpEeTeHHBIX 32 TOJ] KIIMCHTOM KHUT
U3 Kareropuu A

Yucno npruoOpeTeHHBIX 32 TO KIMEHTOM KHUT
U3 Kateropuu B

Uwuco mpruoOpeTeHHbIX 3a To/1 KIIMEHTOM KHUT
n3 kareropuu C

Uucno npuoOpeTeHHbIX 3a TOJ] KIUEHTOM KHUT
u3 kareropuu D

Uwucno mpruoOpeTeHHBIX 3a T0Jl KIIMEHTOM KHUT
u3 kareropuu E

CpenHee 4uCIIO KHUT B YeKe (3a roj)

Cpennsisi cymma ueka (3a roj)

st ymoOcTBa mpoBeIeHUsT aHAJIM3a BCE KHUTH PA3/IeJICHbl Ha TSTh OCHOBHBIX KaTETOPUA.

Kareropus KHHKHON IPOLYKINN

Kuuru xareropuu A

Kuuru kareropuu B

Kuuru kareropuu C

Onucanue

JlenoBasi, HayyHas, TEXHUYECKas U yueOHas

auTeparypa
Xyl0’)KeCTBEHHas JINTepaTypa
KHuru no nurepatype u UCKYCCTBY U

KYJIbType
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Kuauru xateropuu D Hapoanas meaununa u 310poBbe
Kuuru kateropuu E JleTeKTUBBI, TF0OOBHEBIC pOMaHbI, aHTaCTUKA

[Tepen BaMu CTOMT 3aJa4a CETMEHTAIIUH KJIMEHTCKOM 0a3bl MPH MOMOIIY CAaMOOPTaHU3YIOIIUXCS
kapT KoxoHeHa.
1. Pa30eliTe Bcex KIIMEHTOB Ha CErMEHTHI. Ilepes mocTpoeHneM aHAIIUTUYECKOW MOJIETN
PEKOMEHIyEeTCsl OTBETUTh Ha CIIEYIOLIUE BOIIPOCHI:

— Kakue npu3Haky BKIIIOUUTH B QITOPUTM KJIaCTEPHU3ALIH ?

— Kakue ux npuzHakoB 6ojee 3HaUUMBbIe, KaKue — HeT?

— Kakoit pazmep kaptel Koxonena BeiOpaTh?
2. [Ipoananu3upoBaB KapThl, ONPEAEINTE, KAKOE KOJUYECTBO KIACTEPOB JJAET CAMYIO
HaISIIHYO KapTUHY?
3. OneHuTe eMKOCTh KaX/10r0 CerMeHTa (MOIIHOCTh KIacTepa).
4. OxapakTepu3yuTe Kaxk/IbIii CETMEHT U JIaTe eMy KpaTKoe Ha3BaHHE.
5. IlocrapaiiTech onucaTh COLMAIbHbBIN MOPTPET NOKYIIATENICH KaXKI0ro cerMenTa. Jlaiite
Ha3BaHME KAKIOMY cerMeHTy. [Ipu unTepmnpeTauu KiacTepoB Bbl MOXKETE MPUBJIEKATH JIIOOYIO
CTAaTHUCTUYECKYIO U (WJIH) TpaduyecKyro HHPOPMAIUIO IO KIIACTEPy: KOJINYECTBO OOBEKTOB,

cpenHee, MUHUMYM, MAKCUMYM U T.JI.

Tunosble oLleHOYHBbIE MaTepHAJIbI 10 TeMe 6 «AHAJIU3 ¥ IPOrHO3MPOBAHME BPeMEHHbIX
PAAOB»:

Omnpoc

JleTepMUHUPOBaHHAs U CITydaliHasi COCTaBJISAIOLINE BPEMEHHOTO psJa.

Monenu BpeMeHHBIX PSJIOB.

KoMnoHeHTBI BpeMEHHOTO psijia.

HccnenoBanue BpeMEHHBIX PSIIOB M aBTOKOPPEIALUS.

B uem 3akimroyaercs NpUHIUI IOCTPOEHHS PETPONIPOrHO3a?

OneHka aIeKBaTHOCTH BRIOPAaHHOT'O METO/1a MPOTHO3UPOBAHHUS.

MeTtoabI CriakuBaHus.

HpOPHOSI/IpOBaHI/Ie MCTOAOM CKOJIB3AMICTO CPEAHETO.

© © N o gk~ w DN E

I[CKOMHO3I/II_[I/ISI BPEMCHHOTI'O pdaa.

[EN
©

PerpeccuonHslii aHaIu3 BpEMEHHBIX PSAJIOB.
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IIpakTHKO-OpHEHTHPOBAHHOE 33/1aHNe (KOMIILIOTEPHBIH NpakTHKYM) «IIpornosupoBanue
o0bemMa npogaxo»

Jlerenna: onToBasi KOMIIAHUS 3aHUMAETCSI COBITOM CTPOUTENBbHBIX MAaTEPUAIIOB, ACCOPTUMEHT
HACUUTHIBAET HECKOJIBKO ThICAY TOPrOBBIX MO3ULIMI, 00BEIMHEHHBIX B TPYIIIBI (CyXUe CMecH,
IUIUTKA, HAIlOJIbHBIE MIOKPBITHS, IPYHTOBKA U T.I1.)

Ilepen Bamu nocrasiieHa 3aja4a: aBTOMaTU3UPOBATh €KEMECIYHBIA pacyeT IIOTOBAPHOTO

IPOTHO3a Ha CIIEIYIOUIHEe TPH MEPUO/IA.

1. [MoaxrounTh XpaHuiumiie AaHuex Materials.gdb
2. Jns umnopra BeIOpaTh ToNbKO npouecc [Iponaxku
3. Br16pats 1 umMnopra Bce u3Mepenus, arpuOyThl U ¢akThl npouecca [Ipogaxu,

i (hakToB arperupytouiei pyHkmue spisercs Cymma.

4. Omnpenenuts cpe3 AJsi BBIOpaHHBIX U3MepeHuid. TuroBoii cuieHapuii OyaeT
IIOCTPOEH Ha MpUMepe TOBapHOU rpyniibl «I'pyHTOBKa». Y cTaHoBUTH (puiibTp «Kpome
MOCJIEAHETO MEPUOJIay, T.K. JaHHbIE TEKYIIETO, €II€ HE 3aBEPIIUBILErOCs MeCsALa, B IOCTPOSHUHN
MOJIEIH Y4acTUsl HE IPUHUMAIOT.

S. Jliis mocnenyromei rpynnupoBKU O MecsiliaM BhINOJIHUTG [Ipeobpa3zoBanue
natel k Buny «Jlara (Ilon+Mecsir)».

6. Bemonauts ['pynmupoBky no uzmepenuto «Jlara (l'og+Mecsm)» u pakty
«Cymma» n/mnu «KonndectBoy.

7. [Toctpouts rpadgux npogax. OueHUTb, coaepkuT au KpuBas mpoaax HIyMbl U
BBIOPOCHI, KOTOPbIE HEOOXOIUMO YAAIUTh JUIsl OIy4eHHUs: Oosee KaueCTBEHHOro mporHo3a. s
CTJIaKMBAHUS JTAHHBIX BOCTIOJIb30BaThCs «llapimanbHoi 00paboTKoi».

[TaprmanpHas 06paboTKa MOKET BKJIIOYATh B Ce0s1 y/1aJieHUEe aHOMAIIUM U CTJIaKUBaHUE
(punbTpanmio) naHHbIX (eciu Tpedyetces). [Ipu HacTpoiike napuuanbHOM 00pabOTKH yKa3aTh
quis ot Konanuectso:

— PepaxTupoBanue aHoManbHbIX 3HauUeHUM ¢ 0 CreneHsio noaasneHus (Manas),

— CrnaxuBanue naHsbix ¢ [Tomnocoit npomyckanus — 80.
OT00pa3uTh pe3ynpTaT Mpeodpa3oBaHus JaHHBIX Ha auarpamme. OLeHUTh KaueCTBO
CTJIaKUBAHMUSL.

8. C nomortrpio 00paboTyrKa «ABTOKOPPEIALMS ONPENSIUTh CE30HHOCTh MPOJaX

JaHHoW rpynmbel ToBapa. Kakue 3HaueHuss AK® roopar o Hamuuumu TpeHma W HaIM4YUHU

Ces3onHoctu?
9. Jns  mocTpoeHHsT  MOAENM  TIPOTHO3a  BOCHOJB30BATBCS ~ WHCTPYMEHTOM
«Ckonb3siiiee okHO». Ckoub3siliee OKHO — IpeoOpa3oBaHHE BPEMEHHOro psaa K Tabiuie

CMEXHBIX 3HAUEHUM.
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10.  ITocTpouTh HECKOJIBKO MOJIENICH BPEMEHHBIX PSIIOB.
B kauecTBe Moji€1€M NCIIOJIB30BATH:
— «HauBHy0» MOJ€Nb CKOJIB3AILIETO CPEIHETO 32 MPEABIAYIIUE TPU MECSLIA.
— Jlunedinyto perpeccuto ¢ nepuoaamu (1,2,3) u (1,2,12).
— Heilponnyto cers nepuogamu (1,2,12) — Pexomenayercs nepeOparb 2-3 Monenu

HEHPOHHOM CeTH, U3MEHSISI YMCII0 HEMPOHOB B CKPBITOM CIIO€.

B kauectBe Bu3yanu3aTopoB BeIOpaTh Juarpammy paccenBanus u Jluarpammy, Ha KOTOPOi
otoOpasuth KonmuectBo u Konmaectso OUT (peTpornporsos).

11. ITo nuarpamMmmam OLIEHUTh Ka4€CTBO MOJECIUPOBAHMSL.

12. BplUUCIUTH CPEOHIO MPOLEHTHYI OIIMOKY A Kaxiaod moxaenu. OLeHUTb
KayeCTBO MOJIEJTUPOBAHUSI.

13. K y3nmy onyumeidt wmomenu mnpuMeHUTH o00paboTunk «lIporHo3mpoBanuey.
O6pabotuuk [IpornozupoBaHue — IMO3BOJISAET MOJIyYaTh NpeACKa3aHUe 3HAYEHUN BPEMEHHOIO
psizia Ha YKCII0 OTCYETOB, COOTBETCTBYIOIIEE 3alaHHOMY FOPU30HTY ITPOrHO3UPOBAHMSL.

14. K y3zny IIporuosupoBanue npumenuts @uiptp: lllar nporuosa = He nmycroii.

15. Tlocme mosydeHUs NTPOTHO3HBIX MHM(pP MO TpyHIe TOBAPOB IPOU3BECTH
pasTpyINIUPOBKY MPOTHO3HBIX 3HAYEHUH JUIs NOJIYYEHHs MPOTHO3a A KaKIOH TOBapHOU

no3uiun (00padboTunk «PasrpynnupoBkay).

Kpurepun oneHuBaHus TeKylIero KOHTPOJIs
Texkyumii KOHTPOJIb 3HAaHMW CTYJEHTOB OOECleYMBaeT OINEPaTUBHOE YIpaBlieHHE Y4eOHOH

ACATCIIbBHOCTBIO CTYICHTA U ITPOBOAUTCS C LCIIbIO:

COOTBETCTBUSI YPOBHS M KadecTBa IIOJATOTOBKH CIEHAIMCTAa [ OCylnapCTBEHHOMY
oOpa3zoBatensHOMy cTanaapTy @POCOB 4acTu rocy1apCTBEHHBIX TPEOOBaHUI;

— TMPOBEPKHU KaueCTBa TEOPETUUECCKUX 3HAHUMU IO JUCIUIUINHE,

— TIPOBEPKM HAIWYUS YMEHUW TPUMEHATH TIOJYyYEHHBIE TEOPETUUYECKUE 3HAHUS TIPHU

pelIeHrnr PAKTHYECKUX 3a/1a4 ¥ BBITTOJIHEHUH JIA0OPaTOPHBIX padoT;

— TPOBEPKHU HAIWYHUS YMEHUN CaMOCTOSITENIbHOM paboThl ¢ yueOHOM JIUTepaTypoil.
Texkyuii KOHTPOJb 3HAHUM CTYJEHTOB NPEIyCMaTpPUBAET CUCTEMATUYECKYIO IPOBEPKY
KaueCcTBa MOJTYYEHHBIX CTYJCHTaMU 3HaHWA, YMEHUW U HABBIKOB 110 W3YYaeMOW TUCIHUIUINHE.

. OuleHnBaHUWe 3HAHWM, YMEHUI ¥ HaBBIKOB 10 YYEOHOW NHMCIHMIUINHE «AHAIHN3 U BU3yaITH3aIUs
JAHHBIX» OCYLIECTBJISETCS IOCPEICTBOM HCIIOJIb30BAHUS CIHEAYIOIMIMX BHUJIOB OLIEHOYHBIX
CPEICTB:

— ycTHOe cobecenoBanue (B paMKax IMPOBEICHHSI OTIPOCOB);

— TECTUPOBAHMUE,
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— BBINIOJIHEHUE MIPaKTUKO-OPUEHTUPOBAHHBIX MPAKTUYECKUX 3a/laHui c
HCIIOJIb30BaHNEM KOMIIBIOTEPHBIX [IPOrPaMM aHAIN3a U BU3yalu3alluu JaHHBIX;

— KOHTpOJbHas padora.
YcTHOE cobecenoBaHue.
VYcrHple cobeceoBaHMsl IPOBOASTCS BO  BpeMsl IPAKTHUECKUX 3aHATHHA. Temaruka
00CYX/TaeMBIX BOIPOCOB COOECEIOBAHUS HE JOJDKHA BBIXOJIUTH 33 PAMKH OOBSIBICHHOW IS
JAHHOTO 3aHSTUS TEMBI.
[Tpu oneHke ycTHOTO coOeceloBaHUSI aHAIM3Y MOJJIEKUT TOYHOCTh (hOPMYIUPOBOK, CBA3HOCTH
U3JI0KEHUsI MaTepraia, 000CHOBAaHHOCTD CYX/ICHHUI, OTIOpa Ha HOPMATHBHbIE JOKYMEHTBI.
TectupoBanue.
TectupoBanne — y4yeOHas TEXHOJOTHS, MO3BOJSIONIAS U3MEPATh 3HAHUS, YMEHUS U HaBBIKU
CTYJEHTOB, COCTOSIIAasi M3 TECTOBBIX 3aJaHUl U (POpPMAM30BaHHBIX HPOIEAYP MPOBEICHUS,
00pabOTKM W aHaiuM3a pe3yibTAaTOB, TECTHI MPEIOCTABIIOTCS OOYYaIOUIMMCS B KadecTBE
pa3gaToyHOro Marepuaja Ha OyMaKHOM WJIM 3JEKTPOHHOM Hocutene. [lpu npoeneHun
TECTUPOBaHUsl 00ydaroleMycs 3anpeniaeTcs Moiab30BaThCs AONOIHUTENBLHON TuTepaTypoil. Ha
BBITMIOJIHEHHE TecTa oOyyaroniemycs aaercsa 30 MUHYT.
OmnuaifH TeCTUpOBaHUE.
Omunaiin TectupoBanue nposoautcs B cpene CIIO PAHX u I'C.
[TpakTHyeckue 3a1aHus.
[TpakTdeckue 3aaHusl OCYLIECTBISIOTCS B (pOpMe BBIMOIHEHUS MPAKTUKO-OPHUEHTUPOBAHHBIX
3alaHuii Ha KOMIBIOTEPE C MCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPOrpaMM aHalIW3a U
BU3yalIu3aluu JaHHbIX. [loce BHINOMHEHUS MPAaKTUYECKOro 3aJjaHusl MpenoaaBaTesb MPOBOIUT
OIIPOC I10 TEME 3aHSTHSL.
Konrtponsnas pabora.
B Teuenme cemecTpa CTyIEHT BBINOJNHSAET JBE NPAKTUYECKUX KOHTPOJIBHBIX PAOOTHI C
UCTIOJIF30BAaHUEM KOMIBIOTEPHBIX MPOTPaMM aHAIN3a W BU3YyaJIHM3allMd JaHHBIX. JlaHHBIA BUA
paboThl TIPOBEpSET YCBOSHHE TMOJIYYCHHBIX B XOJ€ OOyYeHUS YMEHHWH W HAaBBIKOB. Bpems
BBITTOJIHEHHUS] KOHTPOJIBHOM pabOThl cocTaBisgeT 2 yaca. YCIENIHOE BBITOJHEHHE KOHTPOJIbHOU

paboThI ABIsiETCA 0053aTENbHBIM IS JOIYCKa K IPOMEKYTOUHON aTTeCTaIHH.
IIxaabl OLEHUBAHUA PE3YJIbTATOB TEKYIIEr0o KOHTPOJIS

[Ixana orleHUBaHUS PE3yJIBTATOB YCTHRIX COOECEIOBAHNM HAa MPAKTUUECKUX 3aHATHUSX.

Obosnauenua ®opmynupoBka  TpeOOBaHMM K  CTENEHH  OCBOEHHS

I_[Hq)p, OrieHka JTUCIUILINHBI
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HeynosnersopurenbHo

CTy,Z[eHT MOKAa3bIBACT HEAOCTATOUYHBIC 3HAHUA NPOTPAMMHOIO
Mmarepuaa, HE crocoOeH apryMEHTHPOBaHO u
IOCNIeIOBATEIbHO  €r0  M3JlaraTh, JOIyCKaeTcsi TIpyOble
OLIMOKH B OTBETaX, HEMPABUILHO OTBEYACT HA ITOCTABJICHHBIH

BOITPOC UJIH 3aTPYAHACTCA C OTBETOM.

Y 10BIETBOPUTEIILHO

CTylleHT MOKa3bIBaeT JOCTAaTOYHbIC, HO HE IIyOOKHE 3HAHUS
IPOTPaMMHOTO MaTepUaa; MPH OTBETE HE JIOMyCKAeT IPyOBIX
OMMOOK WM TPOTHBOPEYHH, OIHAKO B (OPMYIHPOBAHUU
OTBETa OTCYTCTBYET JOJDKHAs CBSI3b MEXIY aHAIU30M,
apryMeHTanueil u BbIBOAaMH. JIJIsl MOTy4eHUs! MpaBUIIBHOTO

OTBeTa TPEOYIOTCS YTOUHSIOIINE BOTIPOCHI.

Xopomo

CTy[[CHT ITOKa3bIBACT FJIy6OKI/Ie S3HaHUA MaTcpualia, rpaMOTHO
€ro u3jaracrt, A0CTaTO4YHO IIOJHO OTBCYACT Ha IIOCTaBJICHHBIN
BOIIPOC MU OOIIOJIHUTCIBHBIC BOIIPOCHI, YMECIIO q)OpMy.]'II/IpyeT
BEIBOJBI. B TO ke BpeMsA IIpAd  OTBETC  JOITYCKacCT

HCECYHICCTBCHHBIC MOIPCUIHOCTH.

OT1ian4yHOo

CTYIleHT ITOKa3bIBACT TIOJIHBIC n FJ'Iy6OKI/I€ 3HaHHUA
nporpaMMHOro marcpuajia, JOrM4HO MW apryMEHTHUPOBAHO
OTBCYACT Ha MOCTaBJICHHBIMN BOIIPOC, a TaKXC
JOIMMOJIHUTCIIBHBIC BOIIPOCHI, ITOKA3bIBACT BBICOKHI YPOBCHb

TEOPETUYECKUX 3HAHUU.

[IIxana oleHUBaHUSA TECTUPOBAHMUSL.

O6osHayeHns ®opmynupoBka  TpeOOBaHUM K  CTEHNEHHM  OCBOCHMS
[udp. | Ouenka JIVICTIATUTHHBI

2 HeynoBneTBopuTENBEHO 50% u MeHbIIIe TPaBIIILHBIX OTBETOB.

3 Y 10BNIETBOPUTENHHO 51-69% npaBUIBHBIX OTBETOB.

4 Xoporto 70-84% mpaBUIIBHBIX OTBETOB

5 OTimyHO 85-100% mpaBMIILHBIX OTBETOB.
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[Ikana olleHWBaHUS PE3yJIbTATOB MPAKTUYECKUX 3aJJaHUIN Ha MPAKTUYECKUX 3aHATHSIX.

dopMynupoBka  TpeOOBaHMII K  CTENEHHM  OCBOCHHS

NMUCHUTIIINHEI

CTyfeHT HenpaBUJIBHO pEILAET IMPAKTUYECKYIO 3aJauyy, He
JIeNIaeT BBIBOJIOB IO €€ pe3yjIbTaTaM, HE MOXKET OOBSICHUTH
TEXHOJIOTUIO €€ peIIeHUs, IOKa3blBaeT I0JIHOE HE3HAHUE
TEOPETUYECKHUX ACIEKTOB, Ha JIOMOJIHUTENIbHBIE, YTOUHSIOIINE

BOITPOCHI HC OTBCYACT.

CTyaeHT J0IycKaeT HECKOJIbKO HE3HAYMTENbHBIX OIINOOK B
pELICHUN IPAKTUYECKOM 3a/ayu, AEJIAeT HEIOJIHBIE BBIBOJBI
Mo ee pe3yibTaraM JIH00 HEJOCTATOUYHO apryMEHTHPYET CBOE
pelLIeHNE; OTBEYAET HAa BOIIPOC O TEXHOJIOTUHU €€ PELIEHHUs], HO
IpU  OTBETE  JIOMYCKA€T HETOYHOCTH, 4TO  TpedyeT

JOIMOJIHUTCIIBHBIX BOIIPOCOB.

CTyfeHT JOrM4YHO M TPaBWIbHO PEIIAET NPAKTUYECKYIO
3ajJady, JeNaeT TpPaMOTHBIE BBIBOJABI IO €€ pe3ysbTaTaM,
OTBEYAET HAa BOIPOC O TEXHOJIOTUU €€ PEUICHMs, TOCTATOYHO
apryMEHTHPYET CBOE€ pEIIeHHWEe, HO IPHU OTBETE JOIYyCKaeT

MOTPEIIHOCTH.

O6o3HaueHus
[Mudp. | Ouenka
2 HeynosnerBopurensHo
3 Y 10BIETBOPUTEIHEHO
4 Xopouio
5 OTan4HO

CTyneHT JIOTUYHO W TPABWIBHO peHiaeT MNPaKTHYECKYIO
3ajauy, JenaeT TIPAMOTHBIE BBIBOJABI IO €€ pe3yJibTaTam,
MOJIHO OTBEYAE€T Ha BOMPOC O TEXHOJOTHU €€ pEeUIeHUs,
MoJpoOHO apryMEHTHPYET CBOE MHEHHE CO CCBhUIKaMH Ha
HOpPMY 3aKOHA, IMOKa3bIBAET XOPOIIee 3HaHWE TEOPETHUECKUX

ACIICKTOB.

IIIxana oneHUBaHUS BBIIOJIHECHUS KOHTpOJILHOﬁ pa60TBI.

O0o03HaUeHUA

[Mudp. | Ouenka

®opmynupoBka  TpeOOBaHUN K  CTEHNEHH  OCBOCHHS

JUCIUILINHEI

2 HeynosnersopurensHo

Beimonnenne menee 50 % oObema 3amaHus KOHTPOJIBHOMN
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paboThl, HAIMYUE CYIIECTBEHHBIX 3aMEUaHUi, CTYJCHT JIeIaeT
HENPaBWILHBIE BBIBOJBI 1O €€ pe3ylpTaTam Jubo He

apryMEeHTHUPYET CBOE pPEIICHHUE.

3 VY 10BIETBOPUTETHLHO

Brimonnenue He menee 50 % oObemMa 3agaHus KOHTPOJBHOU
paboThl (BO3MOXKHO HAJIMYWE 3aME4YaHWi), CTYACHT JenacT
HETIOJIHBIC BBIBOJBI MO €€ pe3ysibTaTaM JIM00 HEIOCTATOYHO

apryMEeHTHPYET CBOE PEILICHHUE.

4 Xopoo

Breimmonuenune He meree 70 % oObema 3amaHus KOHTPOJIBHON
paboThl (BO3MOXHO HAJMYME HECYIICCTBCHHBIX 3aMeYaHuil),
HaJIM4Yre B paboTe apryMEHTUPOBAHHBIX BBIBOJIOB Ha OCHOBE

IMPOBCACHHOTO aHAJIMN3a

5 OT1ianyao

Brinonnenue He meHee 85% oObema 3amaHus KOHTPOJIBHOU
paboTel Oe3 3aMedaHWii, HaTU4YWe B pabOTE aprymMeHTHPO-

BAaHHBIX BBIBOAOB HAa OCHOBC ITPOBCACHHOI'O aHAJIM3A.

4.2. IIlpomekyTOYHAS aTTeCTALMS

4.2.1. IlepeueHb KOMIETEHIHIi C yKa3aHMeM 3TanmoB MX (OpPMHPOBAHUSI B Mpolecce

0CBOEHHSs 00Pa30BaTEIbHOI MPOrPaMMBI.

IToxa3aTenn U KPUTEPHH OLCHMBAHUSI KOMIIETCHIIHI € Y4eTOM JTana ux ()OpMHUpPOBaAHUS

KOI[ HaumeHnoBanue KOH HaumeHoBaHue 3Tana
KOMIIETCHIIUHN KOMIIETCHIIUN ITala 0CBOCHH OCBOCHHUSA KOMIICTCHIINHN
KOMIICTCHIIUN
CnocobeH  NMpUMEHSTH
COBPEMEHHBIE
Cnocoben NPUMEHSTD UH(pOpPMallMOHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMU TEXHOJIOTHH JUTSI
[IKc OCII-6. | mns pemenns  npukiaasbix | [IKe OC 11— 6.2 | npaktudeckoil paboThl B
(MHAHCOBO-?PKOHOMHYECKHX 9KOHOMMYECKUX
3a1a4 MH(OPMALIMOHHBIX
CUCTEMAaX U pELICHUS
AHAIMTUYECKUX 3a/1a4
JTan 0CBOCHHHA Iloxa3zartensn KpwuTepnii onennBanus
KOMIICTCHIIMHU OIICHUBAHUA
[IKc OC 1II — 6.2|Ymeer UCONB30BaTh ISl PEUICHUs | 3HAET TEHJICHIINH pa3BUTHSA
CriocobeH NPUMEHATH | AaHATUTHYECKUX M YIPABICHUYECKHX | COBPEMEHHBIX TEXHUUYECKUX
COBPEMEHHBIE 3a1a4 MH(OPMAILMOHHBIE | CPEICTB U HHPOPMAIMOHHBIX
UH(POPMAaLIMOHHbIE TEXHOJIOTHH TEXHOJOTWH,  pemaer  3ajadu
TEXHOJIOTHUHI JUIs accoluanuu, KJIacTepU3alllH,
PAaKTUYECKOH paboTHI B KJIaccu(uKaIuy, perpeccus,
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JTan ocBoeHHs Iloxka3aTtens KpuTepnii onennBanus
KOMIIeTeHII U OLICHHBAHMS
SKOHOMHUYECKUX 3a1a4u aHaimusa 5
UH(OPMAITMOHHBIX IIPOTHO3UPOBAHUA BPEMEHHBIX
CHUCTEMAaX U peLIeHus psAooB B cpene KOMIIBIOTEPHBIX
AHAJIMTUYECKUX 3a]1a4 [porpamMm

4.2.2. ®opma u cpeacrBa (MeTobl) MPOBEAEHUS IPOMEKYTOUYHOM aTTeCTAlUN

®dopma MPOMEKYTOUHOU aTTECTALUUA B COOTBETCTBUU C YUEOHBIM TUIAHOM — 3a4eT C OLEHKOM.
4.2.3. Tunosble OlleHOYHbIE CPeICTBA

3ader ¢ OUEHKOW IO JUCLUIUIMHE «AHAIU3 M BU3yalIM3alus JAHHBIX» CIYXKUT JJIs OLICHKHU
paboThI CTYJIEHTa B T€YEHHE BCETO BpEMEHU 00yUeHUs 10 JaHHOW AUCLUTUIHHE.

3ayeT ¢ OLIEHKOW MPOBOAUTCSA B KOHIIE CEMECTpa M IPHU3BaH BBIABUTH YPOBEHb, IPOYHOCTH U
CUCTEMATUYHOCTh IIOJYUYEHHBIX CTYACHTOM TEOPETUYECKUX U MPAKTUYECKUX 3HAHUH,
MPUOOpPETEHUSI HABBIKOB CAMOCTOSITENIbHOM PadOThI, Pa3BUTHUSI TBOPUECKOTO MBIIUICHUS, YMEHUE
CHUHTE3UPOBATH MOJTYUYEHHBIE 3HAHUS U IPUMEHATh UX B PELICHUH NMPAKTHYECKUX 3a]au.

3ayer ocymiecTBisieTcs B (opMe YCTHOTO OTBETa M pEIICHUS MPAKTUYECKOW 3alaud Ha
KOMIIbIOTEpe. 3ajaHue Owujera BKIIOYAaeT B ceOS OIWMH TEOPETHUYECKHH BONPOC W OIHO
MPaKTUYECKOE 3a/IaHKe ISl PELICHUs] B KOMIIBIOTEPHBIX IPOrpaMMax BU3yalIU3allUd U aHaIu3a

JaHHBIX.

[Tpumep THIOBOrO OMIIETa K 3a4€Ty C OLEHKOM M0 AUCHUIIIINHE « AHAIN3 U BU3yaTu3alus
JAHHBIX):

POCCUMCKAS AKAJIEMUS HAPOJHOT'O XO35IMMCTBA U T'OCYJIAPCTBEHHOM
CJIY>KBbI ITPU ITPE3UJIEHTE POCCUCKON ®EJIEPAIIMU
dakynbTeT GUHAHCOB U OAHKOBCKOTO Jienia
JlucuuimHa
«AHanus u BU3yalIn3alusl JaHHBIX»

bumer Nel

1. OcnoBnbie 3Tamnbl noctpoeHus: mojaeneid. KDD — meroauka u3BaeYeHs 3HAHUM.
2. 3amauga.
Wmnoprtuposats ¢aiin Loans.txt.
C nmomorsio 06paboTku «HelipoHHas CEThY MOCTPOUTH MOJAEIH, KOTOpAast MOTJIa ObI
MPe/ICKa3bIBaTh HATMYKE B OyAyIIEM y 3a€MINKKA MPOCPOUEK MO 0OCITYKUBAHHIO JI0JITA.
1. OueHuTs Ka4eCTBO MOJICIH.
2. K xakomy kimaccy OyayT OTHECEH 3aeMIIUK
My>xunHa, 45-X JIeT, COCTOUT B Opake, 2 wkauBeHia, 1oxoa — 50000 py0., ombIT
pabotel — 20 JeT, CpoK MpOXUBaHUS Ha OHOM MecTe — 10 ser, HenBmkuMocTh — 0,
MecsunbIi atex 8000 pyo.
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3aBenyromiuii kadeapoit [Xanapyes A.A./

[Ipumepsl 3a1a4 AJig pelIeHUs] B KOMIIBIOTEPHBIX MTporpaMMax aHajli3a U BU3yalu3alun JaHHbBIX
JUISL IPOMEKYTOYHOM aTTecTaluu (MpakTudeckas 4acTh):
Bapuanm 1.
Ha ocHoBe 1aHHBIX XpaHWJINILA JaHHBIX «baHK» MOTY4YUTh CIEAYIOUINE OTYEThl U BEIHECTU UX
Ha [lanens OTueros.
1. KonudecTBo 0J00pEHHBIX/OTKIIOHEHHBIX 3asIBOK 110 KaXJI0My (priiMany U OTACICHUIO Ha
OCHOBE BCEX UMEIOLUXCSI TAHHBIX.
2. 10 «mauboree 3II0CTHBIX» HETUIATENBIINKOB 0 cocTosiHuto Ha 10.11.2019
3. CpenHio0 HHTEHCUBHOCTH IMOCTYIUICHUS 3as/BOK MO JTHSIM HEAETH KaKI0To U3
OTJeNIeHU OaHKa Ha OCHOBAHUU BCEX UMEIOIIUXCS NaHHBIX. OTYEeT TOMOTHUTE
COOTBETCTBYIOIIUM I'pahUKOM.
Bapuanm 2.
HNmnoprtuposats TekcToBbIN (aiin Loans demo.txt.
C nomorsto 00padoTku «JlorucTudeckas perpeccus» MOCTPOUTh MOJIEIb, KOTOpasi MOTia Obl
IpeCKa3bIBaTh HATMYKE B Oy IyIIEM y 3aeMIIHKA IPOCPOYEK 10 0OCTYKHUBAHUIO JIOJITA.
3. OueHuTh Ka4YeCTBO MOJIEIIH.
4. Yemy paBeH ONTUMAaJbHbIN IOPOT OTCEUECHUS?
5. Kak u3meHsiercst KpeTUTHBIN PEUTUHT 3a€MIIUKA C KaXIbIM JTOIOTHUTEIBHBIM
VOKIUBEHIIEM?
6. K kakomy kmaccy OyayT OTHECEH 3aeMIIUK
MyxunHa, 43-X 1€eT, cocTouT B Opake, 3 mxauBenna, 20500 qoxon, onbIT padboTs 20,
cpok npoxkuBanus 10, HenBrkuMocTh 0, MecsuHBbIN TUIaTex 6725.
Bapuanm 3.
HMMnopTupoBaTh TEKCTOBBIN (aiin responses.txt.
C nmomorisio 06paboTok «JlepeBo permenuin» u «HeliporHas» ceTb MOCTPOUTH MOJIEINH,
MO3BOJIAIONINE IPEICKA3aTh OTKIMK KJIMEHTa Ha PAacChUIKY.
1. CpaBHUTBH KaueCTBO MOJIENIEH.
2. Kakyto monensb j1st 0TOOpa pEeCOHEHTOB U3 PACCMOTPEHHBIX BBl BBIOEpETE, €Cln
U3BECTHO, YTO OFO/IKET pacchliku cocTasiseT 95 000 py6.?
3. CKOJBKUM KIMEHTaM MPHUILIOCH OBl OTIPaBUTH MUCHbMA, €CIIA OBl MBI TPOBO UM
pacchUIKy ciay4daitHo? Kakyro 5KOHOMUIO JaeT Halla MOAENb?
Bapuanm 4.
WmmopTtupoBaTh TeKcTOBBIH (aitn mobile.txt.
1. TIpoBectu cermeHTaIi0 aOOHEHTOB OMEPAaTOPa MOOMIBLHOM CBSI3H.
2. Tloctpouth mpoduim aOOHEHTOB ITyTEM BBISBICHUS UX CXOXKETO MOBE/ICHUS B TUIaHE
YacTOThI, IJIUTEIBHOCTH U BPEMEHH 3BOHKOB, a TAK)KE €KEMECAYHBIX PACX0JI0B;
3. TlpoBecTu oreHKy Hanboee M HAUMEHEee TOXOIHBIX CETMEHTOB.
Bapuanm 5.
WcxonHpie maHHBIC TIpEACTABICHBI B (Daite Yeku.txt.
[Ipoananu3upoBaTh JaHHBIE U PELIUTH CIEAYIOIINE 3aJauHu:
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2. BrBuTh Hanbosee monyssipHbIE TOBApHbIE HAOOPHI, cocToAlIHe U3 Oosee ueM 1
npeaMeTa;
3. IlpemnoxuTh pekiaMHbIe aKIIUU THIA «KaxaoMy Kynusmemy A u B Toap C B
HOJAPOK».
Bapuanm 6.

YTO YK€ €CTh B UX KOP3HUHAX;

Ha ocHoBe maHHBIX XpaHuInIna fanaeix Materials

1. HOCTpOI/ITB MOJCJIb, ITO3BOJIAIOINYH0, aBTOMATHU3HUPOBATDH eKeMEeCIIHBIN pacuct

[Ipenckaszath TO, KaKue TOBAphl MOKYMATEIN MOTYT BbIOpaTh B 3aBUCUMOCTH OT TOTO,

IIOTOBAPHOI'0 MPOTHO3a HA CIECAYIOIIUE TPU Nepruoaa. TUIOBOM CUEHAPUI OCTPOUTD

Ha IIpUMEpPE TOBAPHOU rpymnisl «I pyHTOBKay.

2. OueHHTh Ka4eCTBO MPEI0KEHHONW MOJIEIH.

Cnmcok BONPoOCOB /sl NOATOTOBKH K 324€Ty ¢ OLEHKOM

© ©° N o g R~ 0w DR

N NN NN B B R R R R R R R
A DM PO © o N o o~ DD BEe o

AHanuTHyeckuil 1 ”HPOPMALMOHHBIA NOXO0/ K MOJEIUPOBAHHIO
OcHOBHBIE 3Tallbl IOCTPOEHUS MOJEIIEN
@®opMBI IIpeICTaBICHHS, TUITBI ¥ BUIBI JAHHBIX
Knaccudukanus 3anau Data Mining

Buapl HCTOYHUKOB TaHHBIX

XpaHuuiia 1aHHbIX

MHoromepHasi MOJieNb JaHHBIX

OreHka KayecTBa JaHHBIX

ITpeno6paboTka JaHHBIX

@uibTpanys TaHHBIX

O06paboTka 1yO0aMKaTOB U IPOTUBOPEUUIT
BrlsiBeHue aHOMaIbHBIX 3HAYEHUH
BoccTranoBieHne NponyieHHbIX 3HAaU€HUI
Cokpaiienre pa3MepHOCTH

Tpanchopmanusa qaHHBIX

I'pynmupoBKa JaHHBIX

CausiHue TaHHBIX

KBanToBanue

HopMmanuzanus u kogupoBaHue

Lenu 1 3a1aun BU3yalu3aliy JaHHBIX B aHATUTUYECKUX TEXHOJIOTUAX
Buasl BU3yanm3aTopoB JaHHBIX

OLAP-ananu3

3amaya Moucka accoruaini

3HAYMMOCTh U MOJIE3HOCTh ACCOLIMAaTUBHBIX IIpaBHJI
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25.  Anroputw™m apriori

26.  3agaua Kjactepusanuu

27.  ANropuTMBbl pelieHHs 3a/1aud KJIacTepU3aluu
28.  AnroputMm k-means

29. Certu u kapThl KoxoHeHna

30.  3amaua knaccupuUKaH

31. CraTucT4ecKne METO/IbI PEIICHUS 33a]a4i KJIacCCU(PUKALIUN
32.  JlepeBbs pemieHuit
33.  Heiiponnsie cetn

34.  Dddexr nepeoOyueHus

35.  Omenka KauecTBa KiacCU()UKAIMOHHBIX MOJETICH
36. Mopaenu BpeMEHHBIX PSIJIOB
37. MeTo/1bI CrIIa)KUBAaHUS BPEMEHHBIX PSI0B

38.  Br10op MeTona mpOrHO3UPOBAHUS
39.  OueHka afeKBaTHOCTH BEIOPAHHOTO METO/Ia MPOTHO3UPOBAHUS

40. AHcamMOim Mmoaenen

4.3. MeToan4yeckne MaTepuabl
IIpoueaypa npoBeneHus 3a4eTa ¢ OLEHKOMN
3aueT ¢ OLIEHKOW OCYLIECTBIISIETCS B (JOpME YCTHOTO OTBETA U PEIICHUs NMPAKTUYECKOU
3aJaun Ha KOMITbIoTepe. 3a7anne Ousera BKIoYaeT B ce0s OJIMH TEOPETUUECKUI BOIIPOC U OJTHO
MIPaKTUYECKOE 3alaHUE IS PELICHUs B KOMIBIOTEPHBIX IPOrpaMMax BHU3yaJIM3aliy U aHaAIU3a
naHHbIX. [Ipm mpoBeneHMM 3adyeTa ¢ OIEHKOM 5SK3aMEHAllMOHHBIN OWJeT BBIOMpAET caMm
DK3aMEHYEMBIN B CIIy4aiiHOM MOPSIKE.

Onenka  pe3yiabTaToB  YCTHOIO  aTTECTALlMOHHOTO  MCIBITAaHUS  OOBSBISAETCA
oOyuaromuMcs B JIeHb ero nposezeHus. [lpu npoBeneHnn 3ayeta ¢ OLEHKONW B ay TUTOPUU MOTYT
OJIHOBPEMEHHO HAaxOJUThCsl HE Oosee IiecTd sk3aMeHyromuxcs. [lo okoHuaHuM OTBeTa Ha
BOIPOCHI OMJIeTa SK3aMEeHATOp MOXKET 3a7aTh 3K3aMEHYEMOMY JIONOJHUTENbHbBIE U YTOUHSIOIINE
BOIIPOCHI B IIpeJiesiaXx yueOHOro MaTepuaia, BRBIHECEHHOTO Ha 3a4€eT C OLIEHKOI.

IIpu oueHKe 3HaHMM CTYAEHTA IIPENOJaBaTelb JOJKEH PYKOBOICTBOBATHCS IIPUBEACHHON B
paboueii mporpaMMe IIKaJIoH OLIEHUBAaHUS PE3YJIbTATOB, a TAKXKE CIEIYIOIIMMHI KPUTEPHUIMHU:
— MPaBWIBHOCTH OTBETAa HA BOIIPOCHI OMIIETA;
— IIOJHOTA OTBETA, 3HAHHE TEPMUHOJIOTUH;
— JIOTHMKa ¥ apryMEHTUPOBAHHOCTb OTBETA;

— CHOCOOHOCTh JA€J1aTh BBIBOJbI.
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Kputepuu u 1mkana olleHUBaHUS PE3YJIbTATOB MPOMEKYTOYHON aTTeCTallMH (3a4€T C OLIEHKOH)

dopmynupoBka TpeOOBaHUH K CTETICHH OCBOCHUS
JIACLIUTIIIMHBI

O1eHKa «HEYIOBICTBOPUTEIHHOY» BBICTABIISIETCS CTYICHTY,
KOTOPBIM HE 3HAET 3HAYUTEIHHOW YacTH MPOrPaMMHOTO
Marepuana, JTOTyCKaeT CYyIIECTBEHHBIC OIIIMOKH,
HEYBEPEHHO, C OOJIBIIUMHU 3aTPYJHEHHUSMH BBIOITHSICT
MPaKTUYECKUE paboTHL. Kak MIpaBuUIIo, OIICHKA
«HEYJIOBJIETBOPUTEIILHO» CTABUTCS CTYJEHTaM, KOTOpPbIE HE
MOTYT TMPOJOJDKUTh OO0ydeHHe 0e3 JOMOTHHUTEIbHBIX
3aHATUH 110 COOTBETCTBYIOIICH JHCIUIUIMHE. YUeOHBIC
JOCTUKEHHUSI B CEMECTPOBBIA TEPUOA U  PE3YJIbTATHI
pyOeKHOrO0 KOHTPOJSL JEMOHCTPHUPOBAIM HHU3KYIO CTENEHb
OBJIQJICHHSI IIPOTPAMMHBIM MaTEPHATIOM.

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABISETCA CTYACHTY,
€CJIM OH UMEET 3HaHUs TOJIbKO OCHOBHOI'O MaTepuaia, HO He
YCBOMJI €T0 JIeTaleH, JOMyCKaeT HETOYHOCTH, HEJOCTATOUHO
paBUIbHBIE (HOPMYITUPOBKH, HAPYIICHHUS JIOTUYECKON
[IOCJICZIOBATEILHOCTA B M3JIOKEHMM  IPOrPaMMHOIO
MaTepuasa, HCIbITHIBAET 3aTPYJHEHUS IPU BHIOJHEHUU
MPaKTUYEeCKUX  paboT.  YueOHblE  JOCTH)KEHHUS B
CEeMECTPOBBIN NMEPHOA M PE3yNIbTaThl pyOEKHOTO KOHTPOJIS
JEMOHCTPUPYIOT ~ JIOCTaTOYHYIO  (YJIOBJIETBOPHUTEIBHYIO)
CTETIEHb OBJIA/ICHUS IPOrPAMMHBIM MaTEPUAIIOM.

OueHka «XOpoOIIO» BBICTABISAETCA CTYNEHTY, €CIU OH
TBEpJ0 3HAET MaTepuai, rPaMOTHO U MO CYLIECTBY U3Jlaraet
€ro, He JIOMyCKasi CYIIECTBEHHBIX HETOYHOCTE B OTBETE Ha
BOIIPOC, MIPaBUJILHO MPUMEHSIET TEOPETUUECKUE TTOTOKEHHS
MPU PEUIEHUU MPAKTUYECKUX BOIMPOCOB U 3a]ady, BIAJCET
HEOOXOAMMBIMH HaBBIKAMH W TPUEMaMH WX BBITTOJHEHUSI.
VYyeOHBIE JOCTHXKEHHUS B CEMECTPOBBIM TEepuoa |
pe3ynbTathl  pyOEKHOTO  KOHTPOIS  JE€MOHCTPUPYIOT
XOpOIIYIO CTETIEHb OBJIAJICHUS MPOTPAMMHBIM MaTEPHATIOM.

O06o3HaueHUs
Mudp. Ouenka
2 HeynosneTBopuTeanHO
3 Y 10BIETBOPUTENHHO
4 Xopo1io
5 OtnnyHO

OneHka «OTJIIMYHO» BBICTABIAETCS CTYNEHTY, €CIH OH
r1yOOKO ¥ TPOYHO YCBOMJ MPOrpaMMHBIM Marepual,
HCYEPIBIBAIOIIE, IOCIEIOBATEIbHO, YETKO M JIOTHYECKH
CTPOMHO HM3JaraeT €ro Ha 3a4ere, yMeeT TECHO YBA3bIBATH
TEOPHUIO C MPAKTHKOW, CBOOOJHO CHpaBIsieTCs ¢ 3a/Jadyami,
BOTPOCAaMU ¥ JIPYTHMH BHJAMH TPUMEHEHHsS 3HAaHWH,
MpUYeM He 3aTPyAHSIETCS C OTBETOM IpPU BUIOU3MEHEHHH
3aJlaHul, UCIOJNIb3YET B OTBETE MaTepuan
MOHOTpapHUUECKON JTUTEPATyphl, MPABUILHO 00OCHOBBIBAET
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MPUHATOE pelIeHue. YueOHble JOCTHKEHHS B CEMECTPOBBII
Iepuosa u pe3yiabTaThl pyOexHOTO KOHTPOJIA
JEMOHCTPUPYIOT BBICOKYIO CTEIIEHb OBJIAJICHUS
IIPOTPaMMHBIM MaTEPUAJIOM.

5. Meroauyeckue yKa3aHus sl 00y4al0MIUXCH 10 OCBOCHUIO JUCUHMILIHHbBI

OcBocHHE NUCHUIUIMHBI « AHAIM3 W BU3yalM3allvsl JTaHHBIX» MPEIoJiaract, Kak ayJUuTOPHYIO,
TaK U CaMOCTOSITENIbHYIO pabOTy CTYACHTOB.

AynutopHas paboTa mpOBOAUTCSA B (OpMe NMPAKTUYSCKUX 3aHATHH. [ToAroToBKa K 3aHATHSAM
JI0OJDKHA HOCUTh CHCTEMATHYECKUU XapaKTep. DTO MO3BOJMT 00YyUaromeMycsl B TIOJITHOM 00beMe
BBITIOJTHUTH BCE TPEOOBAHUS IIPEIIOIaBaTEsl.

CamocrosiTennbHass paboTa sIBIAETCS 00S3aT€bHBIM KOMIIOHEHTOM TIpoliecca MOATOTOBKU
MarucTpoB, oHa (GOPMHUPYET CaMOCTOSITENILHOCTD, TO3HABATEIIbHYIO aKTUBHOCTbD, BhIpa0aThIBaeT
MPAKTUYECKHE HABBIKK PA0OTHI C HAYYHOH JIUTEPATypOHl.

OO0mmit 06beM ayAUTOPHOW U CAMOCTOSITETIHHON pabOTHI ONpenenseTcs: y4eOHO-TeMaTHYeCKIM
TUTaHOM. VI3ydeHune TUCIUTIIMHBI 3aBEPIIAeTCs 3a9ETOM C OIEHKOH.

YcnemHoe u3ydyeHue ITUCHUIUIMHBI TPeOyeT MOCEHIeHUsI U aKTUBHON paboThl Ha MPAKTHYECKUX
3aHATUAX, BBIMIOJHEHMsI Y4YeOHBIX 3aJaHHil TperojaBaress, O3HAKOMIJICHHS C OCHOBHOW U

JIOTIOJTHUTEIILHOW JIMTEPATyPOM.

5.2. MeToauueckue YKazaHus QJas oﬁyqamumxcﬂ 110 MOJATOTOBKE K NPAKTUHYECCKUM H

JIA00PATOPHBIM 3aHATHAM.

IIpakTrueckue 3aHATHs CIIyXkKaT U1 3aKPEIICHUs] U3YYEHHOI0 MaTepuasa, pa3BUTUs YMEHUHN U
HABBIKOB pa0OTHI B KOMITBIOTEPHOM KJIacCe B Cpe/ie aHATUTHIECKOTO TPOTrPaMMHOTO
obecrieueHus, a TAakKe JJIsl KOHTPOJISl TPETo/IaBaTesieM CTENEH! MOATOTOBICHHOCTH CTYICHTOB
10 U3y4aeMOW TUCLUILIIMHE.

[Tpu MOATrOTOBKE K MPAKTUYECKOMY 3aHATHIO, 00yJaroIeMycsi HEOOXOAUMO:

— OO0 OUYCPCAHOTO MPAKTHYCCKOI'0 3aHATUSA 1O PEKOMCHIAOBAHHBIM JIMTCPATYPHBIM HCTOYHHUKAM
popadoTaTh TEOPETUUCCKUI MaTEPHaN, COOTBETCTBYIONTUN TEME 3aHSTHS;

— B Ha4aJIe 3aHATHSA 3a/1aTh IIPENOAABATEIII0 BOIIPOCHI 10 MATEPHUAILY, BBI3BABLIEMY 3aTPYAHECHUS
B €r0 NOHMMAHUU U OCBOCHHMH IIPU PELICHUU 3a/1a4, 3aJaHHBIX I CAMOCTOSTEIBHOIO PELICHUS;
— B X0A€ 3aHATUA JaBaThb KOHKPETHBIC, YUCTKHUEC OTBETHI 11O CYIICCTBY BOIIPOCOB;

— Ha MMPAKTUYCCKOM 3aHATUU JOBOAUTH KAXKAYIO 3aJa4y 10 OKOHYATCIbHOI'0 pCIICHNUA,
JEMOHCTPHUPOBATH TOHUMAHHUE MPOBEICHHBIX PACUETOB (aHAJIM30B, CUTYalIUi), B CITyyae

3aTpyAHEHUH 00palaThCs K MPero1aBaTelio.
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CryzaeHnTtaM, IpONYyCTUBLINM MPAKTUYECKOE 3aHITHE, JTUOO HE OATOTOBUBIIMMCS K HEMY,
PEKOMEH/TyEeTCs HE TI03KE YeM B 2-HEJCNIbHBIN CPOK SBUTHCS HA KOHCYJIBTALIUIO K

npenoaaBaTeJIiro U OTUUTATHCA 110 TCMEC 3aHATHA.

5.3. MeToanueckne yKa3aHusi 10 OPraHU3alMU CAMOCTOSATEIbHOI PadoThI 00y4Yaro X cst

OCHOBHOM  IIENIbI0  CaMOCTOATENBHOM  pabOThl  CTYAEHTOB  SIBISIETCS  yJIydlIEHUE
npodeCCHOHATIBPHON  MOATOTOBKM  OOYYAlOLIUXCS, HAmpaBJIeHHOe Ha  (OPMHpPOBAHUE
JIeMCTBEHHON CHCTEMBl (PYyHIAMEHTAIBHBIX U MPO(EeCCHOHANBHBIX 3HAHUN, YMEHUN M HaBBIKOB,
KOTOpblE OHM MOINIM Obl CBOOOAHO M CaMOCTOATENBHO IPUMEHATh B IPAKTHUYECKOU
JESATEIIBHOCTH.

CamocrosTrenbHass paboTa CTYyAEHTOB IO JUCHUUIUIMHE «AHAIW3 W BU3yalu3alus JaHHBIX»
criocobcTByeT Oojee IiTyOOKOMY YCBOEHHMIO HM3y4aeMOro Kypca M MPOBOAMTCS B CIEAYIOIINX
BUJIAX:

— MOJrOTOBKA K 3aHATHUSIM B COOTBETCTBHMH C 33JaHUSIMU HA CaMOCTOSITENIbHYIO paboTy ¢
WCIIOJBb30BAHUEM MATEPHAIIOB IIPAKTUYECKUX 3aHATHH M IPUBEIEHHBIX HWXKE HCTOYHUKOB
JUTEPATYpBHI;

— BBINOJHEHNE JOMAIIHUX 33/1aHUH;

— TMOJrOTOBKA K IIPOMEKYTOYHOM aTTECTALUU.

Ilpuctymas K HM3y4EeHUIO TOM WIM MHOW TEMbI, BBIACIAEMOM IO  IPEAMETHO-
CUCTEMATU3UPOBAHHOMY NPUHIHMITY, HEOOXOJMMO MO OTIEIbHOCTH M TOCJIEI0BaTEIbHO
paccMOTpeTh KaXKAYK M3 YacTed, K3 KOTOpPbIX cOCTOMT Tema. lIpu wu3ydyenum Kypca,
oOyuyaromuecs: JO0DKHBl YMETh MOJb30BAThCS HAYYHOH JMTEpaTypod JUIsl CaMOCTOSITEIbHOMN

NOATOTOBKHU K 3aHATHUAM.

5.4. MeToanueckue YKa3aHus 110 MOATOTOBKE oﬁyqamumxca K 3a4€Ty ¢ OLIEHKOM

[TogroroBka K 3a4eTy € OLICHKOM OCYLIECTBIISETCS CTYIEHTOM CaMOCTOSTENIBHO C
UCIIOJIb30BAaHUEM IIEPEUHS] BOIIPOCOB K 3a4€Ty C OLICHKOM, KOHCIIEKTa JIEKIUH 110 AUCLUIUIMHE U
PEKOMEHIOBAaHHBIX JINTEPATYPHBIX UCTOYHUKOB.

B nepuon moAroToBKM K 3a4€Ty € OLIEHKOW CTYJ€HTHI BHOBH 0OpalatoTCs K NPONHIEHHOMY
yyebHOMY MaTepuany. [Ipu 3ToM OHU HE TOJNBKO YKPEIUJIAIOT MOJy4YeHHbIE 3HAHUS, HO U
II0JIy4aroT HOBBIE.
[TonroToBKa CTy/IEHTa K 3a4eTy C OLIEHKOM BKJIIOUAET B ceOs /iBa 3Tamna:
—  caMocCTosTeNbHas paboTa B TEUEHHE CEMECTPa;
—  HEIOCPEACTBEHHAas IMOATOTOBKA B JHH, IPEALIECCTBYIOLIME 3a4€Ty C OLEHKOW II0
TEeMaM Kypca.
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OCHOBHBIM HMCTOYHHUKOM IOJTOTOBKHM K 3a4€Ty C OLIEHKOM SIBIIE€TCS KOHCHEKT JIEKLHUH, e
y4eOHBbII MaTepuan JaeTcsi B CHUCTEMAaTU3MPOBAHHOM BHJE, KIIOYEBBIE €T0 IOJIOKCHHS
JNETATU3UPYIOTCS, MOAKPEIUIAIOTCS COBPEMEHHBIMH (akTaMu M HMH(pOpMalHei, KOTOphIE B
CHJIYy HOBU3HBI HE BOIILJIM B ONyOJMKOBAHHbBIE I€YATHbIE UCTOUYHUKH.

B xone moAroToBKu K 3a4eTy C OLIEHKOH CTyAeHTaM HeoOX0AMMO o0palaTh BHUMaHUE HE

TOJIBKO Ha YPOBCHb 3allOMUHAHUA, HO U Ha CTCIICHb TIOHUMAHHWA U3JIaraCMbIX HpOGJ’IGM.

6. YueOHast JuTeparypa M pecypcbl HMH(OPMANHOHHO-TEJEKOMMYHMKAIIMOHHON CeTH
"UnTepHer", BKJIWYAs  INepedyeHb  Yy4eOHO-METOAMYECKOro  olecmedeHus:  JJs

CaMOCTOSITEIbLHOM paﬁoTbI Oﬁy‘lalOlIII/IXCﬂ o JTMCIHMIIJINHE

6.1. OcHoBHasi JIMTEpaTypa.
1. Ananu3 JgaHHbBIX: yaeOHUK 1 By30B / B. C. Mxwutapsia [u ap.] ; nmox penaknueid B. C.
MxwuTtapsina. — MockBa: M3natensctBo FOpaiit, 2020. — 490 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-00616-2. — Tekct : saektpoHHbli // DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450166

2. bunn, ®panrkc PeBonromnus B aHanuTHKE: Kak B 31moxy Big Data yny4mmrs Bam OusHec ¢
MOMOIIIbIO ornepaionHoi ananuTuky / ®pankc bumt; nepeson U. EBcturneesa; moj penaxkimeit
B. MbutoB. — Mocka: Ansnuna [Tabmumep, 2017. — 320 ¢. — ISBN 978-5-9614-5302-7. —
Tekct: snexTpoHHBIN // DnekTpoHHO-OubMoreunas cucrema [IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/58563.html

6.2. JlonosiHuTEIbHAS JIUTEPATYypA.

1. YybykoBa, U. A. Data Mining: yyeOHoe mocobue / 1. A. UyOykoBa. — 3-e u3a. —
Mocksa, CaparoB: Murepner-YHusepcurer Mupopmarmonnsix Texnonoruit (MHTYUT), Ai
I[Tn Ap Menua, 2020. — 469 c. — ISBN 978-5-4497-0289-0. — TekcT: 37eKTpOHHBIN //
DNIEeKTPOHHO-OUOIMOTEeUHAs cucreMa IPR BOOKS: [caiiT]. — URL:

http://www.iprbookshop.ru/89404.html

2. Mupxkus, b. I'. BBenenue B aHanu3 JaHHbIX: y4eOHUK U npakTukyM / b. I'. Mupkun. —
Mocks : UznarensctBo FOpaiit, 2020. — 174 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-
9916-5009-0. —  Tekct: omektponnbii //  OBC  IOpair [caiir]. —  URL:
https://urait.ru/bcode/450262

3. [MoaxopeiToBa, O. A. AHanmu3 BpPEMEHHBIX PSAIOB: ydeOHOe mocoOue st By30B /
O. A. IloaxopsiToBa, M. B. CokonoB. — 2-e u3z., nepepad. u gon. — Mocksa: M3naTenscTBo
FOpaiit, 2020. — 267 c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-02556-9. — Teker:
snextpouusiit / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/450587

39
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http://www.iprbookshop.ru/58563.html
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6.3. YueOHO-MeTOIMYECKOe 0DecleyeHre CaMOCTOSITeJIbHOH padoThl.

He npenycmotpeHo.

6.4. HopmaTuBHbIE€ IPABOBbIE JOKYMEHTDI.

1. @enepanbubiii 3akoH Poccuiickoit ®enepanuu ot 27 utonga 2006 r. N 149-03 O6
uHpopManuy, HWHPOPMAIMOHHBIX TEXHOJOTHSIX W O 3amure uHpopmauuu, CobOpaHue
3akonomarenbcrBa PO. Odurnmansaoe m3ganue. 2006 r.

2. ®denepanbHblii 3akoH "O06 uHbOpMauu, HHGOPMATH3AIMKA U 3aluTe HHGOpMauH'', OT

20 despans 1995 I'. N 24-D3 (c usmenenusimu ot 10 ssaBaps 2003 r.)

6.5. UnTepHeT-pecypcsl.

1. www.biblio-online.ru — DaekrponHo-6ubaroTeunas cuctema [DBC] KOpaiir;

2. http://www.iprbookshop.ru — Dnekrponno-6ubnuoreunas cuctema [IbC] «Iprbooks»
3. https://e.lanbook.com — DnekrponHo-6ubMMoTeuHast cucrema [DBC] «Jlanby.

4. https://dlib.eastview.com — East View Information Services, Inc. Komiekuuu

OJICKTPOHHBIX HAYYHBIX U IIPAKTUYCCKHUX KYPHAJIOB.

5. http://elibrary.ru/ — Hayunas snextponnas 6ubsauoreka Elibrary.ru.

6. http://www.intuit.ru — Harmonansusrii OTkpbiTeiii YHusepcuter « MTHTYUTy;

7. http://www.planetaexcel.ru — caiit o Bo3mokHOCTIX MS Excel (nmpuemsl, BUI€0-ypOKH,
KHUTH);

8. http://www.clouderp.ru/tags/BUSINESS INTELLIGENCE/ 4Yro Takoe Business

Intelligence? O630p BI cucrem

9. http://netpeak.net/ru/blog/kak-rabotat-s-microsoft-power-bi-podrobnoe-rukovodstvo/ Kak

paborath ¢ Microsoft Power Bl — noapo6Hoe pykoBoacTBO

10.  http://community.powerbi.com/ ®opym (anrn. s3.) mo Microsoft Power Bl. ITpumepsr

MMPUMCHCHUA. OrtBeTHI HA BOIIPOCHI. Hcnonp3oBaHue Ha MOOUIIBHBIX YCTpOﬁCTBaX " ap.

11. https://www.microsoft.com/ru-RU/download/details.aspx?id=45331 — CCBUIKA JUTA

ckaunanusa Microsoft Power BI;

12. https://docs.microsoft.com/ru-ru/power-bi/desktop-getting-started —

TexHU4ecKas Aokymenrtarus Microsoft, nokymenrarus Power Bl

13. https://support.office.com/ru-ru/article/Bxomx-s-sway-db30c63b-6548-456d-

b0e29fcd68bfa7a0?ui=ru-RU&rs=ru-RU&ad=RU — pykoBOJCTBO MO CO3/JaHUIO MPE3CHTAIIUU B
MS Sway;
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14.  http://www.gks.ru — odunmaneusiii caiit  deaepanbHOl  CAyXkKObI TOCYIApPCTBEHHOMN

CTaTUCTHKH;

15. http://moscow.gks.ru — TeppuropuaibHOl Opraxn denepanbHOi CITYKOBI

roCy/apCTBEHHOW CTATHUCTUKH 1O Topoay Mockae;

16.  https://data.mos.ru — mopran OTKPHITHIX AaHHBIX [IpaBuTearcTBa MOCKBBI

6.6. UHbIC HCTOYHUKH

1. bumn, ®psukc VYkpomieHHe OOJBIIMX JAHHBIX: KaK HW3BJIEKaTh 3HAHUS M3 MAaCCHUBOB
uHpOpPMALIUK C TIOMOIIBI0 TIIyOOKoi anHanuThku / @pankc bumr; nepeBon A. bapanoB. —
Mocksa: Mann, BanoB u ®epbep, 2014. — 340 c. — ISBN 978-5-00057-146-0. — Texkcr:
JJIEKTPOHHBIA //  DnekTpoHHO-OMOHMoTeunas cucrema IPR BOOKS: [caiit]. — URL:

http://www.iprbookshop.ru/39433.html

2. TMaxmmu H.B., OpemxoB B.U1 busHec-aHanuThka: OT JaHHBIX K 3HAHUSAM.: Y4eOHOe mocobue
— CII6.: ITurep, 2013. — 704 c.

3. Bukrop Maiiep-Illen6eprep bonbime nanubeie. PeBomronus, KOTopas U3MEHHUT TO, KaK Mbl
JKUBEM, paboTaeM M MbICIUM [DJeKTpoHHBIH pecypc]/ Buktop Maiiep-1llenbeprep, Kenner
Kykbep— DnekTpoH. TekcToBble ganHbie.— M.: Mann, Banos u ®epbep, 2014.— 220 c.—
Pexxwum noctyna: http://www.iprbookshop.ru/39150.— DBC «IPRbooks»

4. bapckuii A.b. BBenenue B HelipoHHble ceTH [DnexTpoHHbI pecypc]/ A.b. Bapckuii—
DJEeKTpOH. TeKCTOBBIE JaHHble. — M.: HTepHeT-YHuBepcuter MHpopmannoHHbx TexHoI0rni
(UHTYUT), 2016. — 358 c. — Pexum mocryma: http://www.iprbookshop.ru/52144.html. —
9BbC «IPRbooks»

5. Xank /[.3., Yuuepn /1.Y., Paiitrc A.Jlx. busnec-nporaozupoBanue. — M.: Bunbsamc, 2013.

— 656 c.

7. MaTepuaibHoO-TeXHHYecKas 0232, HHGOPMALMOHHbIE TEXHOJIOTHH, TPOrPAMMHOE
obecreyeHue U HH(POPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI
Jliss mpoBeNeHUs 3aHATHHA 10 JUCIUIUIMHE HEOOXOIMMO MaTepHATbHO-TEXHHYECKOE
oOecrieueHne y4eOHBIX ayJIUTOpHUN (HATJISATHBIMA MaTepHallaMHu, dKPaHOM, MYJbTHMETUHHBIM
npoektopom ¢ HoyTOykamu (IIK) mis mpeseHTanuu ydeOHOrO marepualia, BBIXOJOM B CETh
WutepHer, nporpamMubiME mponyktamu Microsoft Office (Excel, Word, PowerPoint)) B
3aBHCHMOCTH OT THIA 3aHATHH: CEMHUHAPCKOTO W JICKIIMOHHOTO THIIOB, TPYIIIIOBBIX U

HHIWBUIYaJIbHBIX KOHCYHBT&HHﬁ, TEKYIIETO KOHTPOJIA U HpOMG)I(}ITO‘IHOﬁ aTTrecranuu.
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10.

11.

12.

13.
14.

Jlns camocTosiTeNIbHOM paboThl 00y4arOMUMCs HEOOXOAUM JTOCTYI B YWTAJIbHBIC 3aJIbI
OMONMMOTEeKH W/MIW TIOMEIICHHE, OCHAIEHHOE KOMITBIOTEPHOW TEXHHMKOW C BO3MOXKHOCTHIO
MOJIKIIIOUEHUS K ceTh «VIHTepHET», JOCTYN B AJICKTPOHHYIO0 HHPOPMAIIMOHHO-00pa30BaTEIbHYIO

cpeny opranuzanuu u IbC.

ba3bl AAaHHbIX, an)opMaunonno-cnpanoqnue H IMTOUCKOBBIC CUCTEMbI

www.biblio-online.ru —3aekTponno-6ubaunoreunas cuctema [IbC] FOpaiit;

http://www.iprbookshop.ru — DuekrponHo-oubmroTeunas cucrema [DBC] «Iprbooks»

https://e.lanbook.com - DnekTponHo-O0ubIMOTeYHAast cucTema [IBC] «JlaHby.

http://elibrary.ru/ - Hayunas snekrponHnas 6ubnmoreka Elibrary.ru.

https://new.znanium.com DiekTponHo-6ubmmoreunas cucrema [DBC] «Znanium.comy.

https://dlib.eastview.com — Uudopmarmonnsiii cepsuc «East Viewy.

https://www.jstor.org - Jstor. IlosHble TEKCTBI HAyYHBIX XYPHAJIOB M KHHUT 3apyOeKHBIX

n3aaTciIbCTB.

https://elibrary.worldbank.org - Dnexrponnas oubnuoreka Bcemuproro banka.

https://link.springer.com - TIOJHOTEKCTOBBIE TMOJUTEMATAUECKUE 0a3bl aKaJEMUUYECKUX

JKYPHAJIOB U KHUT U3AAaTCIIbCTBA Springer.

https://ebookcentral.proquest.com - Ebook Central. ITlomHble TEKCTBI KHHT 3apyOEiKHBIX

HAaYYHBIX U30aTCIIbCTB.

https://www.oxfordhandbooks.com - Jloctyn k monHbIM TekcTam crpaBouHrkoB Handbooks

uznarenscrBa Oxford mo mpenMeTHBIM 00JIAacTSAM: SKOHOMHMKA M (PUHAHCHI, TpaBo, OU3HEC U
yIpaBlIEHUE.

https://journals.sagepub.com - TlomHOTekcTOBas 0a3a HAYYHBIX JKYpHAJIOB aKaJIeMHUYECKOTO

n34aTciibCTBa Sage.
CHpaBO‘lHO'HpaBOBaH cucreMma «KOHCy.]'IBTaHT».

DNEeKTPOHHBIN NePUOANYECKHUH cripaBOUYHUK «['apaHT»
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