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1. IlepedyeHb NUIAaHUPYEMBIX Pe3y/JbTATOB O00Y4YeHHMs IO AUCHHUILVIMHE, COOTHECEHHBIX ¢

IJIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUS IMIPOrpaMmMbl

1.1. [Mucuunnuna b1.B.05 «AnHanu3 u Busyanusanus AaHHBIX» O00€CIEYHBAET OBIIAJICHHE

CJICAYIOIUMHU KOMIICTCHIUSAMMU

Kon Kon
HaumenoBanue HaumenoBaHue 3Tana
KOMIIeTeHI! JTana 0CBOEHHUA
KOMIIeTEHIINH OCBOEHUSI KOMIIETEHIIHH
U KOMIIeTEeHIINH
CrocobHOCTh
CrniocobHOCTB NPUMEHSTh
MIPUMEHSITh
COBpPEMEHHBIE
nH(GOpPMallMOHHbIE
WH(OPMAIMOHHBIE TEXHOJIOTHH
IIKc OC II — TEeXHOJOTHHU IS .
[IKc OCII-6.2 | nng mpakTHdeckoi paboThl B
6 PEIICHUS TPUKIIATHBIX
SKOHOMHUYECKUX
¢uHaHCOBO-
MH(GOPMALIMOHHBIX CUCTEMAaX H
SKOHOMHUYECKHUX 3a]1a4
pelIeHus aHATUTHYECKUX 3a1a4

1.2. B pe3ynbrare 0CBOECHUS AUCLUILINHBL y CTYIEHTOB JIOJKHBI OBITH C(HOPMUPOBAHBI:

OTO/TO Kog srana | Pe3ynbraThl 00yueHus
(pu HaJIUYUHU | OCBOEHHUSA
npodcrangapra) KOMITETEHIN
U
OoTD [IKc OCII— | Ha ypoBHe 3HaHMii: 3HaHUE CTPYKTYphl U
A. TlpoBeneHue BHyTpeHHEN 6.2 IIPUHLUIIOB paboThI COBPEMEHHBIX

ayJAUTOPCKON TIPOBEPKH U
() BBIIIOJIHCHHE
KOHCYJIBTAI[MIOHHOTO
MPOEKTa B COCTABE TPYIIIIBI
T®

A/01.6 [TpoBenenue
BHYTPEHHEH  ayJuTOPCKOM
MPOBEPKHU B COCTaBE I'PYIIIBI
A/02.6

Brinonxnenue
KOHCYJIBTaI[MOHHOTO
MPOEKTa B COCTABE TPYIIIIBI

AQHAIUTUYECKUX TIaTPOpM; 3HAHHUE MOJENEH,
METO/IOB W QJITOPUTMOB aHAJIW3a JaHHBIX;
3HaHUE CIOCOOOB BH3YyadW3allMU JaHHBIX Ha
pa3HBIX JTamax aHaJUTHYECKOTO IMpOIlecca;
3HaHHWE METOJIOB OIIeHKH KayecTBa JAHHBIX U
MNOATOTOBKM JAHHBIX K aHalu3y; 3HaHUE

TEOPETHYECKHX OCHOB 9KOHOMHUYECKUX
UH(QOPMALMOHHBIX CHCTEM: Kiaccu(ukanuy,
HPUHIUTIOB HOCTPOCHHH, OCHOBHBIX
UH(POPMALIMOHHBIX TEXHOJIOTHH,

ucrnosib3yembix B OUC, MeTo0B obecrneueHne
6esonacioctu  OUC, TeHOeHUMH pa3BUTHA
OUC; 3nanue crangaproB MRP, MRP 11, ERP;
3HAHUE CTPYKTYpbI, QYHKIHUNA U apXUTCKTYPHI
ERP-cucrembl; 3HaHWE TPUMEPOB 3aIaIHBIX U
poccuiickux ERP-cucrem.

Ha ypoBHe yMeHUii: yMEHHE  OCYIIECTBIATH
BBEIOOD HWHCTPYMEHTAIBHBIX CPEACTB  JUIA
00pabOTKM  DKOHOMHUYECKMX  JaHHBIX B
COOTBETCTBHM C IIOCTaBJICHHOM  3ajadeci,
aHAJIM3UPOBATh  Pe3yJbTaThl  pPacyeToB H
000CHOBBIBATh TIOJTYYEHHBIC BHIBO/IBI,

YMCHUC OCYHICCTBJIATH BBIO op MCTOAOB




aHaJIn3a, OILICHUTH Ka4yeCTBO JAHHBIX nu
IMOJATOTOBHUTEH UCXOIHBIC TAHHBIC JJI aHAJIN3a;
YMGHI/IG BI/I3yaJII/IBI/Ip0BaTI> JAHHBIC )41
HMHTEPIPETUPOBATH MOJYUYEHHBIC PE3YJIbTATHI;
YMGHI/IG pemaTL 3aJa4yu acconuanuu,
KJIAaCTEepPHU3alluM, KIAacCU(UKAIIUU, PErpEeCcCHH,
3aJauM aHaamza u MIPOTHO3UPOBAHHUS
BPEMEHHBIX PAIIOB; YMEHHE CTPOUTH
aHaHI/ITI/I‘-IGCKYIO OTYCTHOCTSD, YMCHI/IG
pETUCTPUPOBATh XO3AMCTBEHHBIE ONEpallid B
ERP-cucreme;

yMEHUE HCIIOJIb30BAaTh AHAIIMTHYECKUE
u3MepeHusi s OusHec-aHaimza B ERP-
CUCTEMAX;

YMEHHUE UCI0Ib30BaTh METO/Ibl aBTOMAaTH3aLUN
BHYTPEHHETO ayauTa B 00BbeMe, JOCTaTOYHOM
JUISL BBINIOJIHEHUST BHYTPEHHEW ayJIuTOPCKOM
MIPOBEPKH;

YMEHHUE UCI0Ib30BaTh METO/Ibl aBTOMAaTH3aLUN
BHYTPEHHETO ayauTa B 00BEMe, JOCTaTOYHOM
JIJIs1 BBITTIOJTHEHUSI KOHCYJILTAIIMOHHOTO TTPOEKTA
Ha ypoBHe HABBIKOB: HaBBIKH PEIICHUS 3a7a4
accolMaIyy, KJacTepu3amnu, Kiaccuukammm,
perpeccun, 3a7a4u aHaIM3a n
MPOTHO3UPOBAHUSI BPEMEHHBIX PSIIOB; HABBIKU
MOCTPOCHUS aHAJTUTHICCKON OTUYETHOCTH;
HABBIKM PEIIECHUS MPAKTUUECKUX 3a7a4 B CpeJie
ERP—cucrembl

2. O6bemM H MecTO IUCHUILIUNHBI B cTpyKType OIT BO

O0BLeM THCHUILINHEI
Hucuummaa B1.B.05 «Ananu3 u BH3yanu3amus [aHHBIX» COCTaBJsIeT 4 3a4eTHBIC

eMHUIE], T.€. 144 akageMUYecKUX Jaca.

Ha xonTakTHyt0 paboTy c mpemnojaBaTeieM BblAelIeHO 64 daca, u3 HHMX 64 yaca
MPAKTHYECKUX 3aHATHN, HA CAMOCTOSITEIIBHYIO paboTy 00ydJaronIuxcs BBIICICHO 76 4acoB s
ouHOH (P/0; HA KOHTaKTHYIO pabOTy C MpernojaaBaTesieM BbIACICHO 16 "acoB, u3 HUX 16 Yacos
MPAKTHYECKUX 3aHATUN, HA CAMOCTOSITENIbHYIO paboTy oOyuaronuxcs BoiaeneHo 124 daca s
3204HOH /0.

Mecto nucuuniauHsl B cTpykrype OII BO
Jucuunnuna b1.B.05 «Ananu3 u Bu3yanu3anusi JaHHBIX» H3ydaercs Ha 2 Kypce, B 4

CeMecCTpe AJIs CTyIEHTOB OYHOM, 3a04HOI (popMbI 00yUeHus.
OcBoenne nucuuiuivesl b1.B.05 «Ananu3 u Bu3yanusanus JaHHBIX» IPOUCXOJUT IOCIIE
ocBoenus nuctuiuinH b1.B.04 «3xonomuueckas nnpopmatuka», 51.0.07 «Anropurmuszanms u

[IPOrPaMMUPOBAHUEY.



HSy‘-IeHI/IC JUCLMIIIMHEI 3aKaHYMBACTCS 3a4E€TOM C OLICHKOM.

3. Conep:xaHue M CTPYKTYpa JMCHHUIIIHHBI

Ounasn ¢hopma odyuenus

O0beM IMCHUILIMHBI, aK. Yac./ yac. ®opma
KonTakTHas padora TeKyLIero
HaumeHoBaHue Tem odyuyaroumuxcs ¢ KOHTPOJIst
Ne n/m
(pa3nenioB) Bcero npemnoaaBaTesieM Cp ycneBaeMocTu**,
10 BUAAM Y4eOHbIX 3aHATHH MPOMEKYTOUHOM
J JIP I3 | KCP arrecranum™**
Tema 1 OcHOBEHI aHaNMH3a JAHHBIX U 36 ) 36 OT, baanwr O-J1
MAaITMHHOTO 00y4YeHUsS ™ Kypca
Tema 2 IloaroroBka naHHBIX K 12 ] 4 0, 1103
aHAIM3Y
Tema 3 Busyanuzanys 1aHHbIX 44 24 20 1103, IIKP
Tema 4 Kiraccuduxarus u perpeccus 12 3 4 0. 1103
(CratucTHdecKre METOIbI)
Tema 5 Knaccudukarus u perpeccus 12 3 4 T 1103, [IKP
(MammaHOE 00yUeHue)
Tema 6 Kiacrepusarus 12 8 4 0, 1103
Tema 7 AHanM3 ¥ IpOTHO3UPOBAHHE 12 ] 4 0, 1103
BPEMEHHBIX PSJIOB
[TpoMexyTouHas aTTecTanus 4 3a0
Bcero: 144 64 76
3aounasn hopma odyuenusn
O0beM IMCHUIIMHBI, aK. Yac./ yac. ®opma
KonrakTHas padora TeKyllero
HaunmeHoBaHue Tem odyvyaroumuxcs ¢ KOHTPOJIS
Ne i/
(pa3nenoB) Bcero npenojgaBarTejaeM Cp ycneBaeMocTu**,
10 BHJAM Y4eOHBIX 3aHATHIA NMPOMEKYTOYHOM
J JIP n3 | KCP aTrecTauu™**
Tema 1 OcHOBBI aHAJIN3a }IaHHBIz(k u 36 ) 36 OT, bannet O-J1
MAaITUHHOTO 00yUYeHUS Kypca
Tema 2 IToaroroBka MaHHBIX K 12 ) 10 0, 1103
aHAIN3Y
Tema 3 Busyanmmzarms 1aHHBIX 42 6 36 1103, [IKP
Tema 4 Krnaccudukanus u perpeccust 12 ) 10 0. 1103
(CratucTtuyeckre MeTOIbl)
Tema 5 Knaccudukanus u perpeccus 12 ) 10 T 1103, [IKP
(MammuaHOE 00yUeHne)
Tewma 6 Knacrepusanus 12 2 10 0, 1103
Tema 7 AHanu3 1 MpOrHO3MpPOBaHNE 14 ) 12 0, 1103
BpPEMEHHBIX PSJIOB
[TpoMexyTouHas arTecTauus 4 3a0
Bcero: 144 16 124

*:- 0-11 — oHnaun Kypc, uzyuaemviil 6 cpede CJO PAHX u I'C, 00s3aTeNbHBINA K MPOX0XKISHHUIO IS TTOCIEAYIOMIeH

arTecTaluuy 1o JUCHUIIINHC

*%: — (hopMBI TEKYIIIETO KOHTPOJIS yereBaeMocTu: onpoc (0), mecmuposanue (1), ounaiin mecm (OT), npakmuxo-




opuenmuposantule 3adanus (I1103), npaxmuyeckas xonmponvuas paboma (IIKP).

***. popma mpOMEKYTOUHOM aTTecTaluu. 3auem ¢ oyenkou (3a0)

Conep:xanue IMCUMILINHBI

Tema 1. OcHOBBI aHAJIN3A JAHHBIX M1 MAIINHHOTO 00y4YeHHs

Tema ocBauBaercs ¢ TpPUMEHEHHEM [HCTAHIMOHHBIX OOPAa30BATENBHBIX TEXHOJIOTHIA
(pa3memtaercs Ha uiatrgopme CJ1O PAHXul C)

Paznen 1. BBenenue B Teopuio aHaIu3a TaHHBIX.

OcHoBbl 00paboTku naHHBIX. OcHOBBI anroputmuzanuu. CyliecTByrone HaOOpbl JaHHBIX,
BH3yanu3anus monenu knaccupukammu. OObekThl W mpu3Haku. Tumbl mikan. [lokasarenu
Bapuanuu. JInHelHbIe 1 HETMHENHBIE MOJETN PETPECCHUH.

Paznen 2. IlpakTika aHanu3a JaHHBIX U MAITUHHOTO O0YyYEHUS

[Tonmwxkenue pasMepHOCcTH. Mozens alropuTMOB MaIIMHHOTO oO0yueHus. Kmaccudukatopsr:

BU/JIbI U IPUHIUIIBI TTIOCTPOCHUS. MGTOI[BI OLICHKHY TOYHOCTH pemeHHﬁ. BI/I3yaJII/I3aI_II/I$I.

Tema 2. IloaroroBka JaHHbIX K AHAJIU3Y

Ounctka u nmpenodpadboTKa JaHHBIX.

Onenka kauectBa NaHHBIX. DwibTpamus AaHHbIX. OOpaboTka MyOIMKATOB U MPOTHBOPEUMIA.
BrisBrienne aHomanbHBIX 3HaueHUH. BoccTaHoBieHHne mpomyieHHbIX 3HaueHuid. CokpalieHue
pa3zmepHOCTH. COMIUIUHT.

Tpanchopmanius JaHHBIX.

I'pynnupoBka gansbix. CnusiHue nanHelx. KBantoBanue. HopManusamus 1 KogupoBaHue.

Tema 3. Buzyaauzauusi JaHHbIX

Beenenne B Bugyanuzanuto. Busyammzatopel  obmero HasHaueHus. OLAP-ananms.
BusyanusaTopbl Ui OLEHKM KadecTBa Mojened. DBusyanusaTopbl, IHIpUMEHsEMbIE IS
MHTEPIPETALMH PE3yJIbTaTOB aHAIN3A.

Buzyanuzanus nanusix cpencrsamu MS Power BIL

CemeiictBo MS Power BI. Konctpykrop ky00oB 1 aHauTHUECKUX mpeacTaBieHuil. CoBMecTHas
pabota ¢ mpeacTaBIeHUsIMU — cepBepHbie cepBuchl Power Bl. Pemenne 3amau oObeanHeHuUs
JAHHBIX W3 pPa3HbIX HMCTOYHUKOB, BBIYKCIAEMBbIE MMOJA W Mepbl, anemMeHThl si3bika DAX,
MOCTPOEHUE PA3JIMYHBIX BU3YaJIbHBIX MPEACTABICHUM MO JAHHBIM U3 y4eTHBIX cucteM u CRM—

CHUCTEM.

Tema 4. Knaccupukanus u perpeccusi (CTaTucTuyecKue MeToAbl)



BBenenue B kiaccudukaiuio u perpeccuto. MHOKeCTBEHHAs JIMHEWHas perpeccus. Perpeccus ¢
KaTeropuaJibHBIMU BXOJHBIMH IEPEMEHHBIMU. MeToibl 0TOOpa NMEPEMEHHBIX B PErpeCCUOHHBIE
Mojienu. OrpaHuyYeHUs] MPUMEHUMOCTH PETPECCUOHHBIX Mojieniel. HenrHelnnbie perpecCuoHHbIe
Mozaenu. OCHOBBI JIOTHCTHYECKOW perpeccud. MHOXECTBEHHasi JIOTUCTHYECKAash PErpeccusl.
Onenka s¢dextuBHOCTH U cpaBHeHHe Mojeneid. ROC-anamus. OrueHka OMIMOKK MOJETH.

Wznepxxu ommbounoi knaccudukanuu. LIFT— u PROFIT—kpuBsie.

Tema 5. Kinaccudgukanus u perpeccusi (MamunHoe o0yueHue)
BBenenue B JepeBbsl pelleHUI. AJTOpUTMBI IOCTPOEHUS JIE€PEBBEB PELICHUH. YTPOILEHUE
JIEPEBLEB pelIcHU. BBeneHne B HEMpOHHbIE ceTH. [I[pMHIMIBI TOCTPOEHUs HEMPOHHBIX CETEH.

[Ipouecc o6yuenus HeilipoHHo# cetn. OOyUyeHHe B yCIOBUSAX HECOAIaHCHPOBAHHOCTH KJIACCOB.

Tema 6. Kitacrepusauus
BBenenue B kiactepusanuio. Mepbl O1M30CTH, UCIIOJIB3YEMbIE B aJIFOPUTMaxX KilacTepU3aLUu.
MeTtoas! knactepHoro ananusza. Mepapxuueckas kiactepusanusi. AJITOpuT™M Kiactepusauuu k-

means. Cetu Koxonena. Kapter Koxonena.

Tema 7. AHAJIN3 M IPOTHO3UPOBAHUE BPEMEHHbIX PA/I0B

Beenenne B mporHosupoBaHue. BpeMeHHONM psag M ero  KOMIOHEHTHL.  Monenu
nporHosupoBanus. MccnenoBaHue HaOOpOB JaHHBIX M BbIOOp MeTO/Aa MPOTHO3MPOBAHUS.
Omubkn nporHo3a. OleHKa aJeKBaTHOCTH BBIOPAHHOIO METOJa MPOTHO3MPOBAaHUSA. MeTomabl
CrIaXMBaHMSL M CKOJB3ALIME CcpeaHHe. JlekomMmo3uuusi BpEeMEHHOro psja. PerpeccuoHHBIM

AHAJIN3 BPEMCHHBIX PAO0B.

4. MartepunaJjibl TeKylero KOHTPOJISI yCIIeBAeMOCTH 00Yy4aromuxcsi U (POHJ OLEHOYHBIX

CpPeACTB MPOMEKYTOYHOM aTTeCTAIMH MO JUCHUIIHHE

4.1. Tekyuuii KOHTPOJIb YCIIeBA€MOCTH

4.1.1. ®opMbI TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH

Tema (pa3nen) Mertoabl TEKYLIEro KOHTPOJIA
yCIEeBAEMOCTH
OCHOBBI aHAJIN3a JAHHBIX U MAIIMHHOTO Omnnaiin Tecruposanue, bamer O-J1
obyueHus* Kypca
Ormpoc
IloxroToBKa JaHHBIX K aHATU3Y [IpakTHKO-OpHEHTUPOBAHHOE 3a/1AHUE
(KOMIIBIOTEPHBIN MPAKTUKYM)
Busyanm3sarust JaHHBIX [IpakTHKO-OpUEHTUPOBAHHOE 33 JaHHE




(KOMIBIOTEPHBIN TPAKTUKYM )
[TpakTHyeckas KOHTpoJIbHas paboTa
Ornpoc

Knaccuduxkarst u perpeccus (Cratuctuueckue

IIpakTHKO-OPHUEHTUPOBAHHOE 3aIaHUE
METO/IbI) P p p 4

(KOMIIBIOTEPHBIN TPAKTUKYM)

TecTtupoBanue

Knaccudukauus u perpeccus (MammnHoe [IpakTUKO-OpUEHTUPOBAHHOE 3aJaHHE
o0yuenue) (KOMIBIOTEPHBINA TPAKTUKYM)
[TpakTryeckas KOHTpOJIbHasE paboTa
Onpoc

Kiacrepusarius [IpakTMKO-OpUEHTUPOBAHHOE 3a/1aHUE
(KOMIIBIOTEPHBINA MPAKTUKYM)

Ompoc

Ananuz n IIPOrHO3UPOBAHUC BPEMECHHLIX PAO0OB HpaKTI/IKO-OpI/IeHTI/IpOBaHHOC 3aaHUC
(KOMIBIOTEPHBIN TPAKTUKYM)

4.1.2. MaTepuaJibl TEKylIero KOHTPOJIs yCIIeBaeMOCTH

Tunosble oeHOYHBIe MaTepHaJbl 10 TeMe 2 «[1oAroToBKa JaHHBIX K AHAJIU3Y»:
Omnpoc
1. s 4ero HyKHbBI OYUCTKA U MPeaoOpaboTKa JaHHBIX.
Onenka kayecTBa JJaHHBIX.
OuibTpanus JTaHHBIX.
O6paboTka 1yOIMKaTOB U IPOTUBOPEUHH.
BrIsiBieHME aHOMAJIBHBIX 3HAYCHUN.
BoccranoBnenue npomnyuieHHbIX 3HAUEHUH.
Cokpanienue pazMepHOCTH. COIMIUIUHT.

Tpancdopmanus 1aHHBIX.

X ® N bk wN

I'pynmnupoBka 1aHHBIX.
10. Cnustnre JaHHBIX.
11. KsanroBanue.

12. Hopmanu3auus 1 KOAUpOBaHUE.

IIpakTHKO-OpHEHTHPOBAHHOE 3alaHNe (KOMIILIOTEPHBIH NPaKTHKYM) «Pemenune 3axaun
MOHHUTOPHHIA KOPPEKTHOCTH KOHCOJTHIMPOBAHHBIX JaHHBIX HCTOPUH MPOAAK CETH
NpeanpuATHA PO3HUYHON TOPTrOBJIN»

JUId TpUHATHS yHPAaBICHYECKUX PEIIEHHH O 4YacTOTE IPOBEIEHUS CE30HHBIX pPaclpolax,
KOTOpBIE JTOJDKHBI YBEJIMYUTH 00BEM BBIPYUYKH TI0 UTOTaM To/ia, TpeOyeTcs aHalu3 AeSTeIbHOCTH

Mara3mHOB € BO3MOXHOCTBIO IIPOrHO3HMPOBAHUA BBIPYYKH Ha CHGI[}IIOHII/Iﬁ roa. I[JISI 9TOro

9



IIPEIOCTABIIAIOTCA JAHHBIE O MPoAakax 45 Mara3uHOB, PacIlOJIOKEHHBIX B Pa3HbIX PETHOHAX - B
Ka)KJIOM MarasmHe €cTh HECKOJIbKO OT/ie10B. KoMnaHus Takke MPOBOAUT HECKOJIBKO PEKIAMHBIX
MEpOIPUIATUIA 1O YIEHKE B TEYEHHWE ToJla, KOTOphbIe MPEALIECTBYIOT 3HaMEHATeIbHBIM
pa3IHUKaM.

TaGnu4Hble TaHHbBIE MTPEJICTaBICHBI B TEKCTOBBIX (haiiinax B popmare .csv:

1. stores.csv (Mara3uHsbl);

2. train.csv (TIpogaxw);

3. features.csv (mpu3HaKn).

Mara3zunsl (stores.csv) — IpeJcTaBlieHa aHOHUMHasi nHpopmanusa o 45 marazuHax ( Store ), ¢
ykazanueMm tuna ( Type ) u pazmepa Toprosusix miomazei B sf ( Size ) marazuna.

[Iponaxku (train.csv) — mpeAcTaBleHbl pealibHble JaHHble O Mpoaaxkax B cetu Walmart,
KoTopble oxBaThIBatOT niepuoa ¢ 2010 mo 2012 roxa.

[Tpuznaku (features.csv) — TpeACTaBICHbl JONOJHUTENbHBIE JAaHHBIE, OTHOCAIIMECS K
JIeSITEeIbHOCTY MarasuHa, OT/iejla U perMoHa Ha yKa3aHHbIE JaThl.

BrisiBnenue anomanuii (Taxke oOHapy>keHHE BHIOPOCOB) — 3TO OMO3HABAaHUE PEIKUX JTAHHBIX,
COOBITHH MM HAONIOEHUH, KOTOPBIE BBI3BIBAIOT MOJ03PEHUS BBUIY CYILECTBEHHOTO OTIMYMS
oT OoJiblIeH YacTH TaHHBIX. AHOMAJIMU B JAHHBIX MOT'YT BO3HHMKATh IO PAa3HBIM IIPUYMHAM OT
HETPaBUIBLHOTO BBOJIA JI0 OMIMOOK OIU(PPOBKH.

AHanu3 naHHbIX Stores

1. IlpeoOpa3yiiTe kareropuanbHblii Ipu3Hak Type B MOPSAKOBBIM, TaK Kak B JAaHHOM INpH3HAKE
€CTb CKPBITHIN NOPSAAOK;

2. [IpeoOpazyiiTe nmpu3HaK Size B KB.M.;

3. BeisBute aHomanuu (BBIOpPOCHI) B Npu3Hake Type M ompenenuTe MX B MOAXOASIIYIO IO
3HAYEHUIO K OJTHOMY U3 THUIOB Mara3uHoB, TEM caMbIM 0c1abuB 3¢ dekT BIOpoca;

4. CoxpaHuTe MOJTlyuYeHHbIE TaHHbBIC B (paiil: new _ stores . Csv ;

5. OneHnTE KaueCcTBO OYMCTKU JAHHBIX 110 KaXKJOMY THITy Mara3uHoB IO MPHU3HAKY Size:
COOTHECHUTE MEXKBAPTHJIbHBIM pa3Max /10 OYMCTKH JIJaHHBIX K MEXKKBaPTUILHOMY pa3Maxy Mocie
OYMCTKH.

Breminee oboramienue npeanosiaraet NpuBieyeHne JONOIHUTEIbHOW HHpOpMAaLUU U3

BHEUIHUX UCTOYHHUKOB, YTO MTO3BOJIUT NOBBICUTH [IEHHOCTh M 3HAUUMOCTbD JJAHHBIX C TOUKH
3peHus ux aHanuza. [1oja moBeIlIEeHHEM 3HAUMMOCTH JJAaHHBIX MOpPa3yMeBaeTCs, UTO Ha

OCHOBE MX aHalM3a MOXHO OyJIeT NPUHMMATh YIPABICHYECKHE DELICHUS NPUHLIUIHAIBHO
HOBOTO YPOBHH.

Awnanus nanueix Train.
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1. BeisiBure anomanuu (BeiOpocsr) B mpu3Hake Weekly Sales u mpeoOpa3yiite ux B moaxosiiee
3HA4YCHHE, TEM caMbIM ocllabuB 3 dekT BrIOpOCa;

2. Crpynnupyiite AaHHble TakuM 00pa3oM, 4TOOBI IMOJYYUTHh HOBBIE JaHHBIE CJIEAYIOLIETO
¢dbopMaTa: cyMMa BBIPYUKH 10 KaXJI0My Mara3uHy 3a ONpeIeICHHBIHN J1eHb;

3. ChopmupoBaTh HOBYIO TaOJIHMIYy CO CIEOYIOUIMMM NMpuU3HakaMu: «Store», «Value», «Day»,
«Monthy, «Year», «IsHoliday»;

4. CoxpaHuTe TOJIyYCHHBIC JJaHHBIC B (haiijl: new _train.csv;

3a4acTyro JaHHbIE, KOTOPbIE HaM HY>KHO HCIIOJIb30BaTh, UMEIOT CIIOXKHBIM BUJ; OHU HE BCeraa
ObIBAIOT IEJBHBIMHU, TO €CTh Pa3pO3HEHHBIM HA0Op JAHHBIX, KOTOPBIH B Mpolecce peleHHs
MOCTaBIICHHOW 3a/1auu TPeOyeTCs CITUTh B OJJMH HA0Op JaHHBIX.

5. CoenuHUTE JaHHBIE NEW_StOres.CSV M New_train.csv;

6. CoxpaHuTe Moyly4eHHbIe TaHHbIe: value.csv;

7. Paccuuraiite nomto (%) marasuaoB cetd Walmart kaxxaoro Tura.

BHyTpenHee oboraiieHne He MpenoaraeT MpuBJIeYeHUs KaKoW-1T100 BHEIIHEH HH(OpMAIIHH.
OHO 0OBIYHO CBSI3aHO C MOJYYEHHEM U BKJIIOYEHHEM B HaOOp JaHHBIX IMOJIE3HON MH(OpMaiuu,
KOTOpasi OTCYTCTBYET B SIBHOM BHJIE, HO MOXET ObITh T€M WJIM WHBIM CIOCOOOM MOJNyueHa C
MIOMOUIbI0 MAaHUITYJISILMHA ¢ UMEIOLIUMHUCS TaHHBIMH.

Amnanmu3 nansbIX Value.

O} PexTUBHOCTh HCIONB30BAHMSI TOPrOBBIX IUIOIIAZCH MOMKET OLEHHBATHCS KaK IO OTIENaM
BHYTPH Mara3uHa, Tak U 110 MarasuHy B II€JIOM.

1. Cozpaiire HOBBI mpu3Hak Effic space m paccuuTaiiTe Mo KakJoW MO3UIMU B JaHHBIX
3G PEKTUBHOCTh MCIIOJIB30BAHMSI OJJHOTO KBAJIPAaTHOTO METPa TOPTOBOH IUIOMIAAN MO KaXIOMY
MarasuHy (CKOJIbKO BBIPYUKH MPUXOAUTCSA HA OJIMH KBAJPATHBII METP TOProBOM IJIOLIA/IN);

2. CoxpaHuTe MOJTy4YeHHbIE JaHHbIe: new_value.csv;

3. Ompenenurte kakoi MarasuH 3¢ (GEKTUBHEH BCEX HCIOJIB3YyeT TOProBYIO IUIONIA/b, a KaKOi
Hed(PpPeKTUBHO.

HlkanupoBaHue — 3T0 OOIIETIPUHSTAs 3a7a4a IpeaoOpaboTKU JaHHBIXB MAIIMHHOM OOY4YeHUH.
MHorue anropuTMbl MAIIMHHOTO OOYYeHHMs — TpaJueHTHbIE METOJbl, KOTOpbIE CHIIBHO
qyBCTBUTEJBHBI K IIKATUPOBaHUIO. OHM OTIMYHO pabOTaIOT Ha MPU3HAKaX, KOTOPbIE HAXOIATCS
Ha OJIHOM IIKaje, Kak npaBuiio, ot 0 1o 1 unum ot -1 no 1.

Amnanu3 nanHbix Features

PacnipocTpaneHHbIli METOJl MIKAJIMPOBAHUS JAHHBIX SBISIETCS CTaHAApTHU3aLUsA, MPU KOTOPOM
3HA4YEHHUE MPU3HAKOB JOJDKHBI OBITh MPUOIMKEHHO CTaHAAPTHO pacHpeiesIeHbI.

1. Coenunauth nanubie: new Vv alue.csv u features.csv;
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2. Cnenaiite mpeoOpa30BaHUsl JaHHBIX (AaHOMAJIMH, BBIOPOCHI, KAaTETOPUAIbHBIC TPU3HAKUA U
T.IL.);

3. YpanuTe nOpU3HAKH, KOTOpbIE AYOJNUPYIOT Jpyr JApyra WIA KOTOpble HH()OPMATUBHO
BKIIIOYAIOT B CeOs APYTHe MPHU3HAKH.

[Tocne mnpeoOpazoBaHMs JODKHBI OCTaThCs CIEAyHOIMe mnpu3Haku: «Store», «Valuey,

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

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

4. IIpeoOpazyiiTe mpU3HaKK, YTOOBI OHU UMENH cpefHee 3HaueHue O U CTaHAapTHOE OTKIOHEHHE
1;

5. Onpenenurte, Kakoi MpU3HAK HE TPEOYETCs MIKAIUPOBATh;

6. Onpenenure, KakKoW MPU3HAK UMEET MAKCUMAIIBHOE 3HAYEHUE MOCIIEC MIKATTMPOBAHMS, a KaKOM

MUHUMAaJILHBII.

Tunossbie o1leHOYHBIE MATEPHAJIBI 0 TeMe 3 « Buzyanu3zanus JaHHBIX»:
Omnpoc

1. KaxoBbI 1I€7M U 33/1a4¥ BU3YaJIU3AlMH JIAHHBIX B aHAIUTUYECKUX TEXHOJIOTHUSIX?

2. 3adeM HYXXEH BHU3yaJIbHBIM KOHTPOJIb JAHHBIX TOCIE HUX 3arpy3Kd B aHAITHTHYECKOE
npujoxeHue?

3. Uewm oTiIMYArOTCS CPEACTBA BU3YAIU3AIMH OOIIEro Ha3HAYCHHSI OT CHeIMaTU3UPOBAHHBIX
CpE/ICTB BU3yaIu3aluuu?

4. Kaxkue cpencTsa BU3yalIn3alldui JaHHBIX OTHOCAT K BH3yaJIM3aTOpaM OOIIETO Ha3HAYCHHS
U noyemy?

5. B uem 3akmouaercst OLAP-ananu3 u KakoBsl €ro 1enu?

6. KakoBa ctpykrypa OLAP-ky6a? Kakxue MaHUNyJIsiIHUKM C HU3MEPEHUSIMH MOXKHO
MIPOU3BOANTH, UTOOBI CAENIATh MpEACTaBIcHUE KyOa 00see MHPOPMATHBHBIM?

7. CewmeiictBo MS Power BI. KorcTpykTop KyOOB M aHaTUTHYECKUX TPEICTABICHUN.

8. CoBmecTHas paboTa ¢ IpeICTaBICHUsIMHU — cepBepHbIe cepBuckl Power BI.

9. Pemienue 3a1a4 00beAMHEHNS JaHHBIX U3 Pa3HbIX HCTOUHUKOB.

10. Brruncisiembie mosst 1 Mepsbl.

11. DnemenTs! a1361ka DAX

I[IpakTHKo-OpHUEeHTUPOBAHHOE 3a/1aHNe (KOMIILIOTePHBbI NpakTukyM) «Ilosydyenune
a”HaJuTHYecKkoi oryeTHocTH B MS Power BI»

Jlerenna: anteunas cetb OOO «®APMA — LleHTp» nMeeT Tpu TOPrOBBIX TOUKU B Pa3HBIX
ropogax Poccun. Bol nonmyunnu 3aanue npoaHaau3upoBath padboTy (pupMBI 3a mpoieamui

nepuoa U moAroToBUTb Hal"J'IHI[HHﬁ OTHYCT.
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3agaua:

— CdopmupoBaTb MHOTOMEPHBIM OTUYET, OTpPAKAIOUIMKA JUHAMUKY CYMM MpOJaX IO

MecsiiaM rojia B pa3pe3e TOBapHbIX IPYIII.
— CdopmupoBaTe MHOTOMEPHBIM OTYET, OTPAXKAIOIIMKA TUHAMHKY CYMM IpOJaX I10
MecsIaM ro/ia B pa3pese anTek.

—  CdopmupoBaTh MHOTOMEPHBIN OTUET U rpaUK MPOJax B perHOHAX.
1. Otkpoiire Power BI Desktop. 3arpy3ute B Power Bl nannsie 11 noctpoenus ordera. Tun
nanabix — (aiiner Excel. Jlannbie cogepxarcs B daitnax [Ipogaxwu, Tosapsl, Kypc, ['eorpadus.
2. O6benuHUTE TaOIULIBI B €IUHYIO MOJIENb JaHHbBIX.
3. Ilepeiinure B mpencrtaBienne Otuer. HWcnonp3yiite Buzyanmuzatop «Kaproukay s
NOJIy4YeHHUs1 00IIel CyMMBbI IPOJIaXK 33 MEPUO/L.
4. Tloctpoiite Bu3yanmzaTop «l'mcrorpaMma c TpynmupoBKoOi», orMeTuB nois Jlara (Tabnuua
Kypc) u Cymma (tabnuna Ilponaxmu). [lonyunre npeacraBieHre no KBapraiam.
5. Ha manenu Busyanuzaruu Beioepute JInHeiyaTyro nuarpaMmy ¢ rpyIImupOBKON
Otmerste monst ToBaphas rpynma (tabmuna ToBapel) m Cymma (tabmuua IIpogaxn).
OTtcopTupyiiTe TOBapHbIE TPYIIIBI 10 CYMME BBIPYUKH.
6. Ha nanenu Busyanuzauuu Beioepute Kpyrosyto quarpammy.
OtmetsTe mosist O6macts (Tabmuna ['eorpadust), Otaen u Cymma (tabimia [poxaxn).
7. Ha nanenu Busyanuzauuu BeiGepute quarpammy Kapra. OtmersTe mosst 'opon (Tabmuma
I'eorpadus) u Cymma (Tabmuua Iponaxu). B obnactu ¢popmarupoBanus yaaauTe Ha3BaHHE
nuarpammsl. [lapametp «Ily3sippkoBas» yctanoBure — 10%. M3MeHuTe 1iBeTa JaHHBIX U CTUIIN
Kapr.
8. Jlo6aBbTe B 0TUET HOBYIO cTpaHuily. HoByro cTpanuiy nepenmenyiite B Tpenna. Ha crpanuie
Tpenn noctpoiire Buzyanuzatop ['papuk. Otmersre monsa Hara (tabmuma Kype) u Cymma
(tabnuua [Iponaxwu). Jlob6assre JIunuto Tpenaa.
9. Ha manenu Busyanuzaruu Beioepute Cpes: nosie ToBapras rpynma (tadnuma ToBapsr).

10. lo6aBbTe cpe3 Mo ropoaam.
TunoBoii BApHAHT NPAKTHYECKOH KOHTPOJIbHON PadoThl

1. U3 HecKOJBbKHUX OTKPBITBIX UCTOYHHUKOB H0ﬂ06paTb JAaHHBIC, KOTOPLIC ITO3BOJIAT
— J1aTh OJJHOTO BCECTOPOHHIOK XapaKTEPUCTUKY U3 PETHOHOB PD;
— [IPOAHAIM3UPOBATh AUHAMUKY OCHOBHBIX IIOKAa3aTeJIel COLMAIbHO-O)KOHOMHUYECKOTO

Pa3BUTHA PETHUOHA.

2. 3arpysuts nanasie B MS Power BI, mocTpouts MoJiesib JAHHBIX, TPOBECTH HEOOXOAUMBIE
peoOpa3oBaHus JaHHbBIX, BBIYUCIUTH MEPBI.
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3. HOI[O6paTL CpCACTBA BU3yalin3allil JaHHBIX. HOCTpOI/ITB OTHYCT, KOTOpLIﬁ IIO3BOJIMT
MMPpOaHAJIN3UPOBATH IIGMOI‘pa(i)I/I‘IeCKOG, CONHAIIBHOC, 9KOHOMHNYCCKOC MMOJIOKCHUC PCTUOHA

P® n nuHamMuKy OCHOBHBIX ITOKa3aTeleH.

4, IToaroroBuTh MMPE3CHTAIUIO C UCIIOJIb30BAHHEM MS Sway JAJI WITIOCTPAluM ITOJITYYCHHBIX

pE3yJIbTAaTOB.

TunoBble OLleHOYHbIE MaTepHAJIBI K ceMuHapy 1o Teme 4 «Knaccudukanus n perpeccust
(cTaTHCTHYECKHE METObI)»:
Omnpoc
1. B yem 3akirouaercs 3agava kiaccupukanuu’?
2. Kakue anropuTMbl UCTIONB3YIOTCS JUISl pellieHHs 3aa4 KilacCupuKamm?
3. [lo kakoMy WPHHIUITY CTPOUTCS TaOMUIA CONPSDKEHHOCTH W KAaKOBBI IIETH €€
WCIIOJIb30BaHUsA?
4. Kak paccuuThIBaIOTCSI MOKA3aTENU YyBCTBUTEILHOCTH U CHEIU(PUYHOCTH MOJEIH, B YEM
COCTOUT UX CMBICT?
Kak crpourcs ROC-kpuBas?
Kak M0xHO onpeneanTs ONTUMaIbHBIN TOPOT OTCEYEHUA?

Kax ctpourcsa LIFT-kpuBas?

© =N W

Kakne JOCTOMHCTBA MW HCAOCTAaTKUM HMCKHOT MOICIIN JIOTUCTUYECKOM perpeccuu

MIPUMEHUTENHHO K 33J]a4e KPEAUTHOTO CKOpUHTA?

IIpakTHKO-OpHEHTHPOBAHHOE 33/1aHHe (KOMIILIOTEPHBIH NPAKTUKYM) «CKOPMHIOBBIE
MO/1eJIH /IJIS1 OLleHKH KPeIUTOCIOCOOHOCTH 32eMIIIMKOB)

IlocTanoBka 3azaum.

B xomMmepueckoM OaHke mmeercs mMpoaykT «HereneBol moTpeOUTENbCKUN KPEAUT»: KPEIUTHI
MIPEIOCTABIISAIOTCA Ha JIIOOBIE 1IEJU C MPUHITUEM PEIICHUs B TEUEHHUE HECKOJIBKUX YacoB. 3a 3TO
BpEMS IIPOBEPSIIOTCS MUHUMAJIbHbIE CBEICHUSI O KIMEHTE, B OCHOBHOM, TaKHe, KaKk OTCYTCTBHE
KPUMMHAJIBHOTO MPOIUIOrO U KPEAUTHAS UCTOPUS B IPYTUX OaHKaX.

B Oanke HakoruieHa CTaTUCTHYECKas MHQPOpPMALUS O 3aeMIIMKaX W KadecTBE OOCITyKMBaHUS
MMHU JI0JITa 32 HECKOJIbKO MecsleB. PykoBoACTBO OaHKa, MOHUMAs, YTO OTCYTCTBUE aJIE€KBaTHBIX
MaTEeMaTUYECKUX HHCTPYMEHTOB, IMO3BOJISIIOIIMX ONTHMHU3UPOBATH PHUCKH, HE CHOCOOCTBYET
paclIMpeHHI0 PO3HUYHOrO0 OM3Heca B 00JACTHU MOTPEOUTENHCKOTO KPEIUTOBAHMS, MOCTABUIIO
Iepesl OTJEIOM PO3HMUYHBIX PUCKOB 33auy pa3padoTaTh CKOPUHIOBBIE MOJIENH C Pa3IMYHBIMU
CTpaTerusMU KPEeIUTOBAHUS, KOTOPBIE NMO3BOIMIN Obl yNPaBIsATh PUCKAMU U MUHUMHU3HUPOBATH
YHCII0 «0e3HAICKHBIX) 3aEMILUKOB.

Pemenune 3agaun.
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NmnoptupoBats ¢aiin ¢ KpeAUTHBIME ucTopusMu Loans.txt.
B 3agaude npeacrasieno 2709 kpeauToB ¢ U3BECTHBIMU MCX01aMH iaTexeit. Habop maHHbIx
yKe pa3ouT Ha 1Ba MHOXecTBa — obOyuatomiee (80%) u tectoBoe (20%) — Takum oOpazom,

YTOOEI B Ka’XXI0M MHOKCCTBC H0JIA (IIJIOXUX» KPpCAUTOB ObL1a IIPpUMCPHO OHHHaKOBOﬁ.

B crpykrype naHHBIX:
[Tone

Konx

ara

O/, %

Bo3zpacr

[IpoxxuBanue

Cpok npokMBaHUs B
peruoHe

CewmeiiHoe
MIOJIOKEHUE
Ob6pa3zoBaHue

Crax paboTsl Ha
MOCTIETHEM MECTe

YPpOBEHb TOIKHOCTH

Kpenurtnas ucropus

IIpocpouku cBeime 60
nHeln

TecToBOE MHOXKECTBO

1. C nmomomrsto o6padoTunka «KampkynsaTop» Ha ocHOBe mosist [Ipocpouku 6omee 60 aH.

Onucanue

CiryxeOHBIN KOJT 3asIBKH

[ara Bbpl1aun Kpeaura

Koaddumment O6s3aTrenncTBa//{oxon B mpolieHTax
(BermecTBeHHBI)

Bo3spact 3aemiuka Ha MOMEHT IPUHATHS PEIICHUS O
BBIJIaYU KpeauTa

OcHoBaH#He TS TPOKUBAHUS: COOCTBEHHUK,
MYHHIIAIATHHOE KBS, apeHIa

Memnee 1 roga, ot 1 roga 10 5 JeT, CBBIIIE S5 JIeT

XosocT/He 3aMykKeM, KeHaT/3aMyKeM, pa3BeeH/BI0BCTBO,
Ipyroe
Cpennee, cpeqHee crieniaibHOE, BhICIIEE

Memnee 1 roga, ot 1 roga no 3 1eT, CBBIIIE 3 JIET

CoTpyAHUK, pyKOBOJIUTEIb CPETHETO 3BEHA, PYKOBOIUTEIND
BBICILIETO 3BEHA

Nudopmanus uz 6r0po kpeauTHeIX uctopuid. Eciaum ecth
uHbOpMaIUs O MPOCPOUYKAX MO MPOILIBLIM KPeIUTaM, TO
KJIMEHTY IPUCBAUBAETCS KAaTErOpUs «OTpULIATENIbHAs» (TUIT
naHHbIX CTPOKOBBI);

0 — oTcyTcTBOBaNMU, 1 — MMeNU MECTO

(tun ganabIx Lemnbiit);

Cnyxe6npiii mpusHak, TRUE cooTBeTcTBYeT TecTOBOMY

MHOXECTBY (THI JaHHbIX Jlornueckuit).

(COL12) nonyuute HOBOE ToJie Kiacc 3aemiuka.

2. Iloctpoiite Moaens Jloructuueckoii perpeccun. Boixoanas nepemennast — Kitace 3aemmiuka.

3. 3anummTe ypaBHEHHUE JOTUCTUYECKON perpeccum.



4. Ucnonb3ys BuzyanuzaTop « Tabmuia conpsbkeHHOCTHY, ornpeneanTe YyBCTBUTEIBHOCTh U
CrnerpuIHOCTH MOTyYeHHON MOIEIH.
5. OneHuTe Ka4eCTBO MOJEIH.
6. UeMy paBeH ONTUMAaIbHBIN TOPOT OTCEUEHUSI?
— OmnpenenuTs ONTUMAIBHBINA MOPOT OTCEUEHUSs, UCTIONB3Ys Buzyanuzarop ROC-
KpHUBasl.

— OmnpenenuTs ONTUMAIBHBIN TOPOT OTCEYEHUS, UCITONIb3YS TIPABUIIO

po 1

1+ Crn
CFP

C ry — U3ACPIKKU, CBA3AHHBIC C JIOJKHOOTPHULATCIIbHBIMHA HaGHIOIIeHI/IHMI/I;

CFP — U3JCPIKKHU, CBA3AHHBIC C JIOKHOIIOJIOXHUTCIIbHBIMU Ha6J'IIO,Z[€HI/I${MI/I.

CFN

OrtHomieHue H3ICPIKECK C— 3aaaTb CaMOCTOATCIBHO.
FP

7. Kak u3mMeHsieTcst KpeAUTHBIN PEUTUHT 3a€MILUKA C KaXAbIM JONOJHUTEIBHBIM HKIUBEHIIEM?
8. Ucnonw3ys Busyanusarop «Uro—eciny», onpenenure K KakoMy Kiaccy OyJIyT OTHECEHBI
3aeMIUKU

— MysxuuHa, 43-x 1eT, cocToUT B Opake, 2 mxauseHna, 1oxo1 — 50000 py0., onbIT paboThl —
20 neT, cpoK MpokUBaHUS HA 0OTHOM MecTe —10 JeT., HeIBMXKUMOCTD (), MECSTUHBIN MIATEX
7500 py®.

— XKenmwuna, 30-tu neT, He 3amyxeMm, | wxauBenHen, goxox — 40000 py6., onbIT paboThl — 6

TIeT, cpok nposkuBanus — 10 net, HenBwKUMOCTh 0, MecsauHbli tatex 5000 pyo.

Tunosbie oueHOYHbIe MaTepuaJIbl 0 Teme S «Kimaccugukanus u perpeccusi (MamuHHoe
o0yueHue)»:
TecTupoBanue
1. Knaccudukamus — 3710 ...
a. OTHECeHHE OOBEKTOB K OJHOH M3 3apaHee HEU3BECTHBIX TPYIII
b. mporecc GopMHUPOBAHUS TPYIIT U OTHECEHUSI 0OBEKTOB K OJTHOMY M3 HUX.
C. OTHEeceHHe OOBEKTOB K OJHOMY U3 3apaHee N3BECTHBIX KIacCOB
2. 3agauu KIacCU(PHUKAIMU PELIAIOTCS CIEAYIOUMMU aIrOPUTMaMHU:
a. anropurMoM Apriori
b. HelipoHHBIEC ceTH
C. JIMHEWHOW perpeccuu

3. JlepeBbs pelIeHUi OTHOCSTCS K TpymnIe (-aMm) ...
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I

a.
b.
C.

d.

KHOEPHETUYECKUX METO/IOB
METOJI0B KPOCC-Ta0yIALNH
CTaTUCTHUYECCKUX METOI0B

JOTNYCCKHUX MCTOA0B

. BHyTpeHHul y3ein gepeBa peleHuil Ha3bIBalOT TAKKE ...

y3J10M IIPOBEPKU
KOHEUYHBIM y3JI0M
BEPIIUHOU

JUCTOM

5. KoneuHBI# y3en epeBa PeIIeHU Ha3bIBAIOT TAKKE ...

a.
b.

C.

y3JI0M ITPOBEPKHU
y3JI0M pelIeHHs

JUCTOM

6. IIpu nomolu MeToaa 1€pEeBLEB PELICHUH peIIaloTCs 3a1a4H ...

a.
b.
C.
d.

~

a.
b.

C.

KJaccu(uKanuy u KiacTepu3ainu
KJIACCU(PUKAIIUU U IIPOTHO3UPOBAHUS
KIJIACTepU3allUU, KIACCH(PUKAIIUU U IPOTHOZUPOBAHUS

KJIACTEpU3ALMU U IPOTHO3UPOBAHMUS

. [Ipomecc oTceueHust BETBEH WM 3aMeHa HEKOTOPHIX BETBEH TOIJIEPEBOM ...

MMPOUCXOJUT CBCPXY BHHU3, T.C. ABJIACTCA HUCXOAAIIUM
MPOUCXOAUT CHU3Y BBCPX, T.C. ABJISICTCSA BOCXOAAIIUM

MOXET 6I)ITI), KaK HUCXOOAIIIUM, TaK U BOCXOAAIIIUM

8. ANTOpPUTM KOHCTPYHPOBAHUS J€pEBa PEIICHUH ...

a.

He TpeOyeT OT MoJib30BaTesl BbIOopa U3 Habopa BXOJIHBIX aTpUOYTOB (HE3aBUCHUMBIX
MEPEMEHHBIX ), Han0oJee 3HAYUMBIX

TpeOyeT OT MoIB30BaTElNsI BEIOOPA U3 HA0Opa BXOAHBIX aTpHOYTOB (HE3aBHCUMBIX
MepEMEHHBIX ), HAanOOJIee 3HAYNMBIX

Ha BXOJ] allTOPUTMa MO>KHO TOJ]aBaTh BCE CYIIECTBYIOLIUE aTPUOYTHI, AITOPUTM CaM
BbIOEpET HanboJee 3HAUUMbIE CPeIN HUX, U TOJILKO OHU OYyT MCIIOIB30BaHBI JJIsI

MMOCTPOCHUA ACPCBA

9. Ecnu 3aBucHMas nepeMeHHasi IPUHUMAET HENPEPBIBHBIE 3HAYEHUS, TO JIEPEBO PEIIECHUI

peUIacCT 3aga4y:

a.
b.

C.

KJIaCCU(UKAIIUU ¥ YUCICHHOTO TPOTHO3UPOBAHUS
YUCJICHHOTO MPOTHO3UPOBAHUS
Kiaccuukanum
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10.

1.

12.

13.

14.

15.

Ecnu 3aBucumas NEpCeMCHHAs MPUHUMACT AUCKPCTHBIC 3HAUCHU A, ITPU ITOMOIIHU MCTOAA

JiepeBa pelICHU peliaeTcs 3a/1a4a;

a. KJIaccH(UKAIMK U YUCICHHOTO MTPOTHO3HPOBAHUS
b. xmaccudukanun
C. UHCJIICHHOTO MPOTHO3UPOBAHUS

Merto/1, KOTOPBIH AENaeT 3aKI0YEHNUS] OTHOCUTENBHO JAHHOM CUTYalllH MO pe3yJibTaTam

IIOHUCKa aHaHOFHfI, XpaHAIIUXCA B 0aze MpEUCaACHTOB OTHOCUTCA K KaTCTOPUH ...

a. oOydeHue ¢ yuutenem"

b. camooOydJarormielics CUCTEMBI

c. "oOyuenue 6e3 yuutens"

SBnenue nepeoOydeHHs XapaKTepU3yeTcs ...

a. 4Ype3MEpHO TOYHBIM COOTBETCTBHEM HEMPOHHOH CeTU KOHKPETHOMY Ha0Opy
o0yJaroIux MpUMepoB, MPU KOTOPOM CETh TePSET CIIOCOOHOCTH K 0000IIEHUIO

b. BO3HHKHOBEHHEM, B CIIy4ae CIIMIIKOM J0JITOoro 00ydeHHsl, HeIOCTaATOYHOTO YHCIIa
00yyaroluX MPUMEPOB WIN CIHIIKOM CII0KHOM CTPYKTYpbl HEHPOHHON CeTH

C. BO3HHMKHOBEHHEM, B CIIy4ae CIHMILIKOM JO0JTOro 00yueHusl, CIUIIKOM OOJBIIOr0 YKcia
00yyYaroImux MpUMEepOB WU CIUIIKOM CIIOKHON CTPYKTYpbl HEHPOHHOH ceTH

MHOrocnoiHbIN MEPCEnTPOH — 3TO CETH ...

a. o0paTHOTO pacpOCTPaHECHHsI CUTHAJA (C OOPaTHBIMU CBSI3SIMH )

b. B KOTOpOIi BXO/IHOM cUTHAI TTPeoOpa3yeTcsl B BBIXOIHOM, MPOX0/Is MOCIEA0BATEIHHO
4yepe3 HECKOJIBKO CJI0EB

C. TPSMOTO pacmpoCTpaHeHUs CUTHaNA (0e3 0OpaTHBIX CBS3CH )

B MHOTOCITIONHOM NEpCEenTpOHE ...

a. JI0OJDKEeH OBITh XOTs Obl OIMH CKPBITHIH CITOM

b. NpUCYTCTBHE HECKOJIBKUX CKPBITHIX CIOEB ONPABIAHO JIUIIb B CIIydae
WCTIOJIb30BaHUS HETMHEHHBIX (DYHKIINI aKTHBAITUH

C. MOXeET OBITh KaKO€ YTOJIHO KOJIMYECTBO CKPBITHIX CIOEB, OHU TaKKe MOTYT BOOOIIIEe

OTCYTCTBOBATH

3amoHUTEe IPOIYCKH B OPMYITUPOBKE: "... — BEIXOJHAS CBSI3b HEHPOHA, C KOTOPOU

curHai (Bo30yKIEHHS WM TOPMOXKEHHS ) MOCTYIIAET Ha. .. CIEAYIOLUUX HeHPOHOB"

a. CHHaIIC, aKCOHBI
b. AKCOH, TOYKY BCTBJICHUSA

C. AKCOH, CHHAIICHI
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16. OIIHOHaHpaBJ'IeHHBIe BXOAHBIC CBA3U, COCAMHCHHBIC C BBIXOJaMU JPYTUX HeﬁpOHOB — 9TO

a. CHHAIICHI
b. cnou cetn
C. AaKCOHBI
17.  Cno¥i HEepOHHOMU CeTH — 3TO ...
a. BBIXOJIHAS CBSI3b JAHHOTO HEWPOHA, C KOTOPOH CUTHAN (BO30YKICHUS WITH
TOPMO>KEHHUS) TIOCTYMAeT Ha CUHAICHI CIIEAYIOIIUX HEHPOHOB
b. 0JIWH WK HECKOJIBKO HEHPOHOB, Ha BXOJIbI KOTOPBIX TOJAETCS OJUH U TOT ke OOInit
CUTHAJ
C. OJHOHAIPABJICHHBIC BXOJ/HBIC CBSI3U, COCAMHECHHBIC C BBIXOJaMH JIPYTHUX HEHPOHOB
18. Omn6Koit 00y4eHHs] HEHPOHHOM CETH Ha3bIBACTCA ...
a. mepeoOyueHUe HEUPOHHOU ceTH
b. pa3HOCTH MEXKTY JKEJTAaeMbIM U TIOJTYYSHHBIM Ha BBIXOJIC CUTHATIAMH
c. meneBas QYHKIHWs, TpeOYyIOIIass MUHIMHU3AIIUH B ITPOIECCE YIPABIIIEMOTO 00yUSHHS
HEUPOHHOMU CeTH
19.  lleneas ¢pyHkuus, TpeOyromas MUHUMHU3AIIMU B TIPOIECCE YIIPABIIEMOTO O0yUeHUS
HEWPOHHOMU CETU — 37O ...
a. (GyHKIHS OMTHOOK
b. ¢yHKIMA IEpeoOyIeHHS

c. omubOka o0y4yeHus

IIpakTHKO-OpHEHTHPOBAHHOE 3a/1aHNe (KOMIILIOTEPHBIH NpakTHKyM) «IIporno3upoBanne
yX0/1a K ApPYIroMy OnepaTropy KJIHMEHTOB TeJCeKOMMYHHUKALMOHHOH CeTH

IIpenyaraercs pemnTs 3a1a4y U3 00JIaCTH IPOTHO3UPOBAHUSA yX0/1a K IPYrOMy OIepaTropy
KJIMEHTOB TEJIEKOMMYHHUKALIMOHHOMN CETH.

B nByx ¢aiinax telcojan.txt (oOy4aromas Beioopka) u telcofeb.txt (TecToBast BBIOOpKa) UMEIOTCS
CTaTUCTUYECKHUE JaHHBIE KIMEHTAX TEIEKOMMYHUKAIIMOHHON KOMITAHUH 110 COCTOSIHUIO Ha
SHBapb U (eBpaib HEKOTOPOTo roja.

CrpykTypa (paitiioB 0oJUHAKOBA M COEPKUT YK€ 0TOOpaHHBbIE aHATUTUKaMU HanboJee
3HaYUMBbIE XapaKTEPUCTUKH, BIUAIOLIME HA YXOJ KJIUEHTA (0TKAa3 OT MOJIb30BaHMsI YCIIyTaMH):

nemorpaduyeckas HHOOPMAIHS U UCTIOIb3YEMBIH Tapud.

N /o Nms monsg Onucanue
1 Cpok kiueHTa KonuuecTBo mMecsiieB, mpoIeammnx
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C MOMCHTA IIOAKJIOYCHUA

2 Bospact Bospact knnenTa
3 Anpec Cpok npo>kuBaHUs 110 MOCIETHEMY
aapecy
4 Crax Crax paboThl 001t
5 Cewmeiinoe CemeitHOE MON0KEHNE KIIMEHTA
MOJIOKEHUE
6 O6pa3zoBanue YpoBeHb 0O6pa3zoBaHus

7 [Tencuonep -

8 [Ton -
9 Tapud Texymii Tapug KiIMeHTa
10 VYxon OTka3 OT NoIb30BaHMsl YCIIyIraMH

(COOTBETCTBYET 3HAUEHUIO 1)

1. IToctpoiite Mozenb «JlepeBo pereHuin».

2. Vcnonw3ys BuzyanmsaTtop «Tabmuiia conpsskeHHOCTHY, onpeaennte YyBCTBUTEIBHOCTD U
Crenpu9IHOCTD MOTYYEHHON MOJICTIH.

3. Ouenure kauecTBO Mozenu. CpaBHUTE €€ C MOJEIIBIO, ITOJIyYEHHOM Ha MIPEIbIAYIIEM dTalle.
4. C nomol1pio BU3yainusaTopa «3HauuMOCTb aTpuOyTOB» OXapaKTepU3yiTe, CTENIEHb
HEJIMHEWHOM 3aBUCUMOCTU MEXTY KaXIbIM (JaKTOPOM, BKJIIFOUEHHBIM B MOJIEJb, U HE3aBUCUMOMN
MepEMEHHOM.

5. Iloctpotite monens «Heliponnas cetb». Mcnons3yiite anroputm BACKPROP.

7. Ucnonp3ys Buzyanuszatop Tadimiia ConpsiKeHHOCTH, onpeenute YyBCTBUTEILHOCTD U
Cretn(puIHOCTh NOJYyYEHHOW MOJIEIH.

8. Ouenure kauecTBO Mozed. CpaBHUTE €€ C MOJEIbIO, IOJYYEHHON Ha MPEAbIAYILEM dTalle.
9. IlepeoOyunTe HEUPOHHYIO CETh

— anroputmoM RPOP;

— U3MEHUB KOJIMYECTBO CKPBITHIX CIOEB U KOJIMYECTBO HEHPOHOB B KaXJIOM CJIOE;

— YMEHBIINB KOJINYECTBO BXOHBIX MIEPEMEHHBIX (B 3TOM Cy4ae CleAyeT ONpeNeIuTh HOBOE

3HA4YCHHUC Tpe6yeMor0 KOJIMYCCTBA HeﬁpOHOB).
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VY 1anock 1 3HAYUTETBHO YIYUIIUTh OOIIYI0 OIMOKY KiaccupuKauu?

10. CpaBHHTE Ka4eCTBO MOJIENIEH MeX 1y COO0M U C MOJIEIbI0, TOCTPOEHHO Ha miare JlepeBo

penieHuil.

11. Chopmynupyiite peKOMEHIAINH 110 UCTIOIB30BAaHUIO PE3YIbTATOB MOJICTHUPOBAHUS B paboTe

KOMIIaHHH.

TunoBoi BApHAHT NPAKTHYECKOH KOHTPOJIbHON PadoThI:

[Ipenaraercst pemunTh 3a/1a4y U3 00JIaCTH KOJJIEKTOPCKOTO CKOPHHTa Ha TeMy « OnTHUMU3aIus

BbIOOpA CTPATErHH B3bICKAHUS POCPOUECHHOM 3a/10J5KEHHOCTI.

B ¢daiine debtors.txt UMEIOTCSI CTATUCTHYECKUE JaHHBIE O 3aeMIIMKaX 0aHKa, KOTOPbIC CTaIN

JOJDKHUKAMH, TO €CTh UMEIOT IPOCPOUEHHYIO 33J0JbKeHHOCTh. CTpyKTypa nosei ¢aiina

NpUBEJICHA B CIIeAyIONIeH Tadnuie.

TpeX NPebIIyIINX MoJe 1o GpopmyIe:

Nms mons Ommcanne Tun qaHHBIX
Kon Koz 3aemmuka Lenbrit
CyMmmMma kpenura Cymma kpenuta B pyorsx BemectBeHHbIN
Cpok kpenura Cpok kpenura B mec. (6, 12, 18) Henbri
ExeMecsuHbIi naTex Pa3zmep aHHYMTETHOTO €KEMECIYHOIO BenecTtBeHHbI
TuIaTexa B pyossix
Bozpacr Bo3spacr, ner [enbrit
[Ton ITon xknuenTa CtpoxoBblit
Cpoxk npocpouku CpOoK MpOCPOYKHU B THAX Lenpbrii
Yucno narexei 10 BeixoAa Ha | CKOJNBKO cenan 3aeMIuK miatexei 10 | Llensrit
MIPOCPOUKY TOT0, KaK Oblja BIIEPBbIC
3aukcrpoBaHa MPOCpOUCHHAS
3a/10JKEHHOCTD
HcnomHuTenbHBIN JTUCT Nmeercs nu 1o 3aeMIIUKY 0/1
UCTIOTHUTENBHBIN TUCT (CyneOHOoe
pelieHue)
Ocratok josra (Tesno) CymMmmMa B pyOJIsiX OCTaTKa «Tenay» BemectBeHHbIM
KpeauTa
Ocratok monra (IpOLEHTHI) CymMmma B pyOIIsix ocTaTKa «IpOLEeHTOB» | BemecTBeHHBIM
10 KPEAUTY
HITpadsr Hauncnennsie mrpadsl 1 neHHN BemecTBeHHbIN
IIpocpouka/Jonr OTHo1IeHNE, pacCYUTAaHHOE Ha OCHOBE | BemecTBeHHbINM
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(12)/ (11 + 10)

Bo3oOHoBneHre maTexeit Hauan nu 3aemuiuk cHoBa orutaunBath | Llembrit
KpPEAUT Mociie paboThl CrielnainucTa
KOJUIEKTOPCKOro nojpazaenexus: 0 —
paboTa Benack, 1 BO3OOHOBIICHUS
IaTeXXe He mocieaoBano, 1 — pabora
BeJach, U MOCIEA0BAJIO BOZOOHOBIICHHE

HnaTemeﬁ, «IIyCTO» — pa60Ta HC BCJIaCh

TecToBOE MHOKECTBO HpI/ISHaK ydacTtusa npuMepa B TCCTOBOM Jlornueckuit

MHOXKCECTBC

W3BecTHa cieayromas TOMOIHUTEIbHAS HH(POPMAIIHS:

OpueHTUPOBOYHAs CTOMMOCTD IJIAHA MEPONPUATH 110 B3BICKAHUIO POCPOYEHHOU
3aJI0;DKeHHOCTH ¢ 1 3aemiuka ornenuBaercs B 1 000 pyOG:eit (3apmuiata mepcoHaiy, orjaTa
3BOHKOB, BBIE3/IOB U T.J.)

Cpennss oxunaemas cymma noramienus ot 1 gomknauka 12 000 pyoneit.

3ananue:

1. IMoctpouTs MoOJIEH, TO3BOJISIIOIINE KIACCU(PUIIMPOBATH JOKHUKOB Ha 2 Kilacca B
3aBHCHUMOCTH OT MCX0/1a MEPOIIPUSTHNA, IPOBOAUMOTIO CIELMATIUCTOM KOJIEKTOPCKOIO
nojpasjenenus 0aHka (JJOTUCTUYECKAsl perpeccHsi, I€PEBO PEIICHU, MHOTOCITOMHBIN
nepcentpoH). Pazaenenue Ha oOydaroliee U TECTOBOE MHOXKECTBO YK€ IIPOBEACHO —
UCIONB3YHTE 1osie TecToBOe MHOXKECTBO. 3a MOJIOKHUTENbHBIN HCX0/] TpuMuTe Bo3oOHOBIEHNE
maTexent = 1.

2. lloctpouts LIFT-kpuBble a5 Mojienei (Tam, Iie 3T0 BO3MOXKHO) M CPaBHUTH MOJIEIIH.

3. Ucnonp3ys JONOJHUTENbHYI0 HHPOPMAIUIO, BEIOPATh JYUIIyI0 MOJIEb C IBYX MO3UIHI:
— Makcumm3anus 0XKUAaeMbIX OCTYIUIEHUH OT JOJKHUKOB;

— Munnmu3anus paboyero BpeMeHt, KOTopoe OyAeT MOTPadeHO Ha MEPONPHUSITHS MO
B3BICKAHHUIO.

4. OTBeThTE Ha BONPOC: KAKOM U3 aITOPUTMOB OKa3aJICsi HAMMEHEE YyBCTBUTEIEH K
HecOamaHCHUpoBaHHOCTHU KiaccoB? KoMMeHTapuy BIUIIUTE K JIIOOOMY y311y-00paboTUuKY .

5. OObenuHUTE JTy4IIe MoJienu B AHCaMOJIb MoJienei.

6. «IIporonure» uyepe3 aHcamOIb MOJENIEN TEX JOHKHUKOB, K KOTOPBIM €1le HE IPUMEHSIINCH
MEPOIPUITHS 110 B3bICKAHUIO U MOJIYYUTE CIIUCOK KIMEHTOB, C KOTOPBIMHU HYKHO padoTaTh,
PaHKUPOBAHHBIN MO YOBIBAaHUIO BEPOSATHOCTHU MOJIOKUTEIHHOTO UCXOA.

7. Bce BaxkHBIE BU3yaIM3aTOPBI BEIBECTH HA NTaHENb 0TYETOB. CBOM KOMMEHTapUH BIIUILIUTE K

T000MY Y3ITy-00pabOTUYHKY.
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THnoBbIe OLICHOYHbIE MaTepHaJjbl IO TEME 5 «K.naCTepmaunﬂ»:

Omnpoc

1. Jatite hopMalIbHYIO TOCTAHOBKY 33/1a4d KJIACTEPU3AIIHH.

2 KaxkoBbl ienu knacrepuzamuu?

3. UTo Takoe MEeTpUKa pacCTOSIHUS?

4 KakoBbI oOCHOBHBIE IIaru anropurMa k-means?

5 Kak B anroputme k-means omnpenensieTcss NpUHAIICKHOCTh TOUKH K TOMY HJIM HHOMY
Kiacrepy?

6. Uro Takoe meHTpou] (LIEHTP TSKECTH KiIacTepa) U KakoBa €ro pojib B alroputme k-

means? YUTo siBIIsIeTCS YCIIOBHEM OCTAHOBKH alropuT™a k-means?

7. KakoBbI penMy1iecTBa U HEIOCTATKH aNropuTMa k-means?

8. KakoBa ctpykrypa cetu Koxonena? KakoBa posib BXOAHBIX M BBIXOJIHBIX HEUPOHOB
KapTbl?

9. B yem 3akimogaroTes nporeaypsl KOHKYPEHIIMH, 00beAMHEHHS U IOJCTPOUKH BECOB?

10. ITo kakoMy TpaBHITY IPOU3BOAUTCS MOJACTPOIIKA BECOB HEUPOHOB KapThI?

11.  Yto Takoe paauyc oOydeHus: U KaKylo pojb OH UTPaeT B MPoLiecce MOCTPOSHUS KapThl?

12.  Yem ompenensercst TpeOyeMoe YHCIIO BBIXOIHBIX HEHpOHOB ceTn KoxoHnena?

IIpakTHKO-0pMEHTUPOBAHHOE 32/1aHUE (KOMIIBIOTEPHBIH NPAKTUKYM) «CerMeHTanus
KJIHEHTOB KOMIIAaHU M

Jlerenna: pykoBOJICTBO OT/ieJla MAPKETHUHTA CETH KHUYKHBIX MAara3uHoOB IO MPOAAXe KHUT
Pa3IMYHON HAMPAaBICHHOCTH (OT JEIOBOM TUTEPATyPhI 10 XyA0KECTBEHHOM U
pa3BIIeKaTENbHOM) MOCTAaBUJIO 3a7a4y CErMEHTAIIMN CBOMX MOCTOSIHHBIX MOKYyIaTeNeH,
BBISIBJICHHS UX TpeAnodTeHuid. [Ipenmonaraercs, 94To 3170 OyAET NCIOIB30BATHCS B OYIyIIEM JIIst
ONTUMHU3ALUHA ACCOPTUMEHTA KHUYKHBIX Mara3uHOB, TPOBECHUS PEKJIAMHbBIX aKIUH W IS
JIPYTUX LETEH.

B xauecTBe MCXOAHBIX JAHHBIX ISl CETMEHTALIMU BBICTYIIAIOT JAHHBIE O TOCTOSIHHBIX
MOKYMATENSIX KHHKHOM CETH, Y KOTOPBIX UMEIOTCS IMCKOHTHBIE KapThl. biiarogaps HUM, 0 HUX
M3BECTHA ClIeayIomas HHQpOpMaIUs: 1Mo, BO3PACT U OCYIIECTBICHHBIE TTOKYTIKH.

3ananue. Bol BhICTyMaeTe B ponii OM3Hec-aHaIUTHKA. B BalieM pacrnopssKeHUU UMEIOTCS

JaHHBIE KIMEHTaX U UX MOKYIKax 3a nmociennuit rox (¢daiin bookstore.txt).

HasBanwue mos Omnucanue

Kox knmuenra VYHUKaJILHEIA KOJ KIUSHTA
Bospact Bospacr ximenra

Ilon ITon ximeHTa
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ITocemennii 3a roa Yucno nocemeHnil KIMEHTOM KHUKHBIX
Mara3uHOB, 3aKOHYMBIIMXCS MOKYTIKON
TOBapoOB

Knauru kateropum A Yucno npruoOpeTeHHBIX 3a TOJ KIMEHTOM KHHUT
U3 Kareropuu A

Knuru kareropuu B Yucno npruoOpeTeHHBIX 3a TO KIIMEHTOM KHHUT
u3 Kareropuu B

Kuuru xareropun C Uucno npuoOpeTeHHBIX 3a OJ] KITMEHTOM KHUT
n3 kareropuu C

Knuru kareropuu D Uucno npuoOpeTeHHBIX 3a I'0J] KITMEHTOM KHUT
u3 kareropuu D

Kuuru kareropun E Yucno npuoOpeTeHHbIX 3a Tl KIMEHTOM KHUT
u3 kareropuu E

CpenHee 4KCIIO KHUT B YEKe CpenHee 4KCliO KHUT B YeKe (3a roj)

Cpennsisi cymma 4yeka Cpennsis cymMma 4eka (3a roj)

Z[J'IH y,[[06CTBa IMPOBCACHUA aHaJIn3a BCC KHUT'U pa3JCIJICHBI HA IIATh OCHOBHBIX KaTeFOpHﬁ.

Kareropust KHW>XKHON POAYKIIUN Onucanue

Kuuru xareropun A JlenoBasi, Hay4Has, TEXHUYECKast U yueOHast
auTeparypa

Knuru xareropun B XynoKECTBEHHAsI IUTEpATypa

Kuuru xareropun C Knuru no nureparype u UCKyCCTBY U
KyJbType

Kuuru xareropuu D Haponnas menuiuHa v 310pOBbe

Kuuru xareropun E JleTeKTUBHI, JIFOOOBHBIE POMaHbI, (paHTaCTHUKA

Ilepen BaMu CTOMT 3ajjaua CETMEHTALMK KJIMEHTCKOM 0a3bl MPH MOMOIIN CAMOOPTaHU3YIOIUXCS
kapT KoxoHeHa.
1. Pa30eiiTe Bcex KIIMEHTOB Ha CerMeHTHI. [lepen mocTpoeHneM aHaIUTHYECKOW MOJIETN
PEKOMEHIyEeTCSl OTBETUTh Ha CJIETYIOLINE BOIPOCHI:

— Kakne npusHaky BKIFOYHUTH B JITOPUTM KJIACTEPU3ALIIH ?

— Kakue nx npusHakoB 0ojiee 3HaUMMBbIE, KAKUE — HET?

— Kaxoii pa3mep xaptsl Koxonena BeIOpaTh?
2. IIpoaHanu3upoBaB KapThl, ONPEAEIUTE, KAKOE KOJIMYECTBO KIACTEPOB JAET CAMYIO

HarJsIHY10 KapTHHY?
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3. OneHnTe eMKOCTh KaX/I0T0 CeTMEHTa (MOIIHOCTh KJIacTepa).

4. OxapakTepu3yiiTe KaxkJplii CECTMEHT U JAaiiTe eMy KpaTKOe Ha3BaHUE.

5. IloctapaiiTech onucaTh COMAIbHBINA MOPTPET MOKYIATENIEH KaXI0T0 cerMeHTa. Jlaiite
Ha3BaHME KXKIOMY cerMeHTy. [Ipu nHTeprpeTannu KIacTepoB Bbl MOXKETE MTPHUBIIEKATD JTHO0YIO
CTaTUCTUYECKYIO U (WIK) TpaduuecKyto HHPOPMALIUIO MO KIacTepy: KOJIUIECTBO 00BEKTOB,

CpelHee, MUHUMYM, MaKCUMYM H T.J.

TunoBbie OLIEHOYHbIE MaTepHaJbl IO TEME 7 «AHaau3 u IMPOTHO3UPOBAHHUE BPEMECHHDBIX

pANOB»:

Onpoc

1. JleTepMuHUpOBaHHAas U CllydaiiHasi COCTaBJISAIOIINE BPEMEHHOTO psja.
2. Mopnenu BpeMeHHBIX PsJIOB.

3. KoMnoHeHTbI BpeMEHHOTO psija.

4. HccnenoBanyie BpeMEHHBIX PAIOB U aBTOKOPPEIIALIUS.

S. B uem 3akirouaeTcsi NpUHIMI IOCTPOEHUS pETPONPOrHo3a?

6. OrneHka a1eKBaTHOCTU BEIOPaHHOTO METO1a MPOTHO3UPOBAHUS.
7. MeTonOn! Cria)KUBaHUs.

8. ITporno3upoBaHre METOOM CKOJIB3SIILETO CPEIHETO.

9. JlexoMno3u1Ms BpEMEHHOT0 psija.

_
e

PerpeccnonHslil aHaM3 BpEMEHHBIX PSIIOB.

IIpakTHKO-OpMEeHTUPOBAHHOE 33/1aHUE (KOMIILIOTEPHBIH NpakTukyM) «[Iporno3uposanue
00beMa npoaakd

Jlerenna: onroBasi KOMIIAHUS 3aHUMAETCSL COBITOM CTPOUTENBHBIX MaTEPHUATIOB, ACCOPTUMEHT
HAaCUUTBIBACT HCCKOJIBKO TBHICAY TOPIrOBBIX HOSHHHﬁ, O6’be,[[I/IHeHHBIX B I'pyHIIbL (CYXI/IC CMECH,
IJIMTKA, HAIMOJIBHBIC ITOKPBITHUA, TPYHTOBKA U T.H.)

[lepen Bamu mocraBieHa 3a/1a4a: aBTOMaTU3UPOBATh €KEMECSIUYHBIN pacyeT MOTOBAPHOIO

IMPOrHo3a Ha CJICAYIOIIUC TpU ICPUOaa.

1. [ToaxirounTh XpaHWIKIIE JaHHBIX materials.gdb
2. Jliisa umniopTa BeIOpaTh ToJIbKO Ipouecc [Iponaxu
3. BriOpath [u1s UMIIopTa Bce M3MepeHusi, aTpuOyThl U (akThl mpouecca [Tponakw,

s pakToB arperupytomeil pynkuueil spiusercs Cymma.

4. Omnpenenuts cpe3 i BBIOpaHHBIX U3MEpeHni. THIIOBOI crieHapHii Oyaer
MIOCTPOEH Ha IpuMepe ToBapHOH rpymnsl «[ pyHTOBKa». YcranoBuTh Guiibtp «Kpome
MOCJIETHETO NEPHUO/1ay, T.K. JaHHbIE TEKYIETo, eIle HEe 3aBEepIINBLIErocs MeCsIa, B IOCTPOCHUU

MOZCIIN Y4aCTHA HC IPUHUMAIOT.
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5. Jlnst mocneayromiel rpyniupoBKY M0 MecsiiiaM BbIoaHUThH [IpeobpazoBanue
natel K Buay «Jlara (l'og+Mecsi)y.

6. Bemonuuts ['pynnupoBky no usmepenuto «/lata (I'og+Mecsn)» u gpakty
«Cymmay n/mm «KomudaecTBoy.

7. [Toctpouts rpadux npogax. OueHUTh, coaepkUT a1 KpuBas npopax HIyMbl U
BBIOPOCHI, KOTOpbIEe HEOOXOIUMO YAAIHUTH IS MOJTyueHHs Ooiee KadeCTBEHHOTO Mporuo3a. Jis
CTJI&KMBAHMSI TAHHBIX BOCTIONB30BaThCs «llapimanbHoit 00paboTKOiM.

[TapumansHas 00paboTKa MOXKET BKIIOYATh B ce0sl yAalleHuEe aHOMaJH U CriaKUBaHHe
(unbTpanmio) gaHHbIX (ecnu Tpedyercs). [Ipu HacTpoiike mapuuanbHOi 00pabOTKM yKa3aTh
s o KomudaecTBo:

— PenaktupoBanue anoManbHBIX 3HaUeHM ¢ 0 Crenenbpto noaasienus (Mamnas),

— CruaxuBanue naHHbIx ¢ [lonocoit nponyckanus — 80.
OToOpa3uTth pe3yabTaT mpeoOpa3zoBaHus JaHHBIX HA quarpamme. OIEHUTh KauyeCTBO
CTJIQ)KUBaHMUSL.

8. C nmomomnipio 006paboTurka « ABTOKOPPENALIUS» ONPEAETUTh CE30HHOCTDh MPOAaXK

naHHOM Tpynmbl ToBapa. Kaxue 3nauenuss AK®D roopsat o Hamuuumu TpeHoa W HaaMuuM

Ce3onHoctu?
9. JInst  MOCTpOeHHs  MOJENM  IPOTHO3a  BOCIOJIB30BaTbCA ~ MHCTPYMEHTOM
«Cxonp3smee okHO». CKojb3sllee OKHO — MpeoOpa3oBaHME BPEMEHHOIO psia K Tadiuie

CME)KHBIX 3HaYECHU.
10.  IlocTpouTh HECKOJIBKO MOJIEEH BPEMEHHBIX PSIOB.
B kauecTBe Mojeneii ncnoab30BaTh:
— «HauBHy10» MOJIeNIb CKONB3SIIETO CPEAHETO 3a MPEAbLAYIINE TPU MEcALIa.
— Jluneitnyto perpeccuto ¢ nepuoaamu (1,2,3) u (1,2,12).
— Heiiponnyio cerp mnepuomamu (1,2,12) — Pexkomennyercss mepebpaTh 2-3 MOAEH
HEUPOHHOMW CETH, U3MEHSS YHUCIIO HEUPOHOB B CKPHITOM CJIOE.
B kauecTBe Bu3yanuzatopoB BbiOpaTh J(uarpamMmy pacceuBanus u Juarpammy, Ha KOTOpOH
otobpazuts KommuectBo u Konmmuectso OUT (peTponporsos).
11. [To amarpamMMaM OLIEHUTH Ka4€CTBO MOJECIMPOBAHUS.
12. Beruucnuth CcpeaHIO TPOIEHTHYI0 OIMMOKY Juisi Kaxaod mojaenu. OneHuTh
KaueCTBO MOJEIIUPOBAHUS.
13. K y3my onyumeil mozmenu mnpuMeHHUTh oO0paboTuuk «lIpornosmpoBanuey.
O6pabotunk IIporHo3npoBanne — MO3BOJSIET MOMYYaTh MpeJCKa3aHue 3HAUYCHHH BPEMEHHOTO
psiZa Ha YMCIIO0 OTCUETOB, COOTBETCTBYIOIIEE 3a/JaHHOMY TOPU30HTY MPOTHO3UPOBAHUS.

14. K y3ny IIpornosupoBanue npumenuts @unbtp: [llar nporuosa = He mycTtoid.
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15. TIlocne momydeHUs NPOTHO3HBIX IM(pP MO Tpynme TOBApPOB MPOU3BECTH
pasrpynnupoBKY MPOTHO3HBIX 3HAYEHWW JUIS IOJYyYEHUS NPOTHO3a AJIs KaXJ0H TOBapHOU

no3utnu (00paboTunk «Pa3rpynmupoBkay).

Kpurtepun oneHnBaHus TeKylero KOHTPOJIst
Texkymuii KOHTpOJb 3HAHUW CTYACHTOB OOECIIEUMBAET OIEPATUBHOE YIpaBJICHUE Y4eOHOM
NeSITeNIbHOCTBIO CTYICHTA U TIPOBOJIUTCS C LIEIIBIO:

— COOTBETCTBHMSI ypOBHS M KadyecTBa IOJATOTOBKM CIleHuanucra [ ocyaapcTBEHHOMY

oOpazoBarensHOMy cTannapty @OCOB 4acTH ToCyJapCTBEHHBIX TPeOOBaHMUIA;

— IPOBEPKHU KAYECTBA TEOPETUUECKUX 3HAHUH MO TUCLUHUILIINHE;

— TIPOBEPKH HAJIUYMSI YMEHHH NPHUMEHSTh IOJYYCHHBIE TEOPETHYECKUE 3HAHUS MPHU

pEIIeHNN PAKTHYECKUX 3a/1a4 U BBIIIOJIHEHUH JIA00PATOPHBIX padoT;

— TIPOBEPKHU HAIMYUS YMEHUN CAMOCTOSITEIIBHONW PaOOTHI C YUeOHOM JTUTEPATYPOM.
Texymuii KOHTpOJb 3HAHUW CTYACHTOB MPEIyCMAaTPUBAET CHUCTEMATHYECKYIO MPOBEPKY
KauecTBa MOJYUYEHHBIX CTYJACHTAMU 3HAaHUM, YMEHUN U HABBIKOB 10 U3y4aeMOU JIUCHIHUILIINHE.

. OueHuBaHue 3HaHUM, YMEHUN W HABBIKOB MO Y4eOHOM NUCHUIUIMHE «AHAINW3 M BU3yaIN3alUs
JNAHHBIX» OCYIIECTBIISIETCS TOCPEJACTBOM HCIOJIb30BAaHUS CIEAYIOIIUX BUIOB OLIEHOYHBIX
CPEJICTB:

— yCTHOE co0eceoBaHue (B paMKax MPOBEACHUS OMIPOCOB);

— TECTHUpPOBAHUE;

— BBINOJHEHUE MIPaKTUKO-OPUEHTUPOBAHHBIX MPaKTUYECKHUX 3a/1aHU I c
HCIIOJIb30BaHUEM KOMIMBIOTEPHBIX MTPOrpaMM aHaIN3a U BU3yaJIM3allui JAHHbBIX;

— KOHTpOJbHas padboTa.
YcTHOE cobecenoBaHue.
YcerHple  coOecemoBaHMsl TMPOBOAATCS BO  BpeMsl TMPAKTHYECKUX  3aHATHH. Temaruka
00Cy’XKJJaeMBIX BOIPOCOB COOECEOBaHUS HE JOJDKHA BBIXOJUTH 32 PaMKHU OOBSIBICHHON Ui
JAHHOTO 3aHATUS TEMBI.
IIpu oneHke ycTHOro cobeceloBaHUs aHAIU3Y MOJUIEKUT TOYHOCTh (POPMYIUPOBOK, CBA3HOCTh
U3JI0KEHUS MaTepuana, 000CHOBAHHOCTb CYKJIEHUH, OITOpa Ha HOPMATHUBHBIE TOKYMEHTBHI.
TectupoBanue.
TectupoBanne — ydeOHasi TEXHOJIOTHS, MMO3BOJISIFOIIAS M3MEPATh 3HAHWS, YMEHHUS M HABBIKH
CTYIGHTOB, COCTOSIIAs W3 TECTOBBIX 3aJaHWi M (OPMATM30BAHHBIX TPOLEAYP MPOBEACHUS,
00pabOTKM ¥ aHajau3a pe3yJbTaTOB; TECTHl NPEIOCTABISIOTCS OOYUYaIOIUMCS B KadyeCTBE

pa3sgaToOuHOTro Marepuajia Ha 6YM8.)KHOM WX SJICKTPOHHOM HOCHTCIIC. HpI/I IMPOBEACHNU
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TCCTUPOBAHUA 06yqa101ueMy05{ 3aIperIacTCs MOJIb30BaThCA JOMOJIHUTEIbHON HHTepaTypOﬁ. Ha

BBITIOJIHEHHE TecTa oOyuatomeMycs gaetcs 30 MUHYT.

OHnaitH TeCTUpOBAHUE.

Omnnaiin TectupoBanue nposojautcs B cpeae CJIO PAHX u I'C.

HpaKTI/I‘leCKI/Ie 3aJaHus.

[IpakTueckue 3aaHusl OCYLIECTBISAIOTCA B (DOPME BBINOIHEHUS MPAKTUKO-OPUEHTHUPOBAHHBIX

33}13HHI>1 Ha KOMIIBIOTEPE C HCIOJB30BAHUEM KOMIIBIOTCPHBIX IIpOorpaMM aHalinu3a U

BU3yaJIM3allUN JaHHBIX. ITocne BeITONHEHUS MPAaKTHYCCKOI'0 3aJaHus IPECIIoAaBaTCiib IMMPOBOANUT

OIIPOC IO TCMC 3aHATHH.

Konrponsnas padora.

B TtecueHme CeMECTpa CTYACHT BBIIIOJHACT JABC IMPAKTUYCCKUX KOHTPOJIBHBIX pa60Tr,1 C

HCIOJIb30BAHUEM KOMIIBIOTCPHBIX IIPOTrpaMM aHalin3da W BU3YAJIM3allUU JTaHHBIX. HaHHHﬁ BHUJ

pa6OTLI MMPOBEPACT YCBOCHHC IOJYUYCHHBIX B XOIC O6y‘-IeHI/I}I YMGHI/Iﬁ 1 HaBBIKOB. BpeM}I

BBITIOJIHEHHSI KOHTPOJIBHOM pabOTHl COCTaBIsIET 2 Yaca. Y CIIEIIHOE BBITOJHEHWE KOHTPOJIHHOMN

paboThI sABISETCS 005S3aTENbHBIM IS AOMyCKa K IPOMEXYTOUYHON aTTeCTAIINU.

[ITkanbl OLIEHUBAHUA PE3YJbTATOB TEKYHIET0 KOHTPOJIS

IIxana oneHUBaHUSI PE3yJIbTATOB YCTHBIX CO6CC€I[OB8.HI/II71 Ha MPAKTUYCCKUX 3aHATHUAX.

O6o3HaueHUS
®opMmynupoBka TpeOOBaHUM K  CTENEHH  OCBOCHUSA

udp Ouenka JUCHMUTUINHBI

2 HeynosnersoputenbH | CTyaeHT IOKa3bIBAET HEJIOCTaTOYHBIE 3HAHUS

0 POrpaMMHOTO MaTepuaya, He CIIOCOOEH apryMEHTHPOBAHO

M TIOCTEAOBATEeIbHO €r0 H3JaraTh, JOMYCKaeTcs TpyoObie
OmIMOKM B  OTBETax, HEMPaBWIbHO  OTBEYaeT Ha
ITOCTABJICHHBIN BOIIPOC WM 3aTPYAHAETCS C OTBETOM.

3 VYnosnerBoputenbHo | CTyACHT MOKa3bIBaeT JOCTATOYHBIC, HO HE TIyOOKHE 3HAHUS

IPOrpaMMHOr0 MaTepuana; IpU OTBET€ HE JIOMYCKaeT
rpyObIX  OWMOOK WJIM  [POTUBOPEYUI, OJIHAKO B
(GopMynMpOBaHUM OTBETAa OTCYTCTBYeT [OJDKHAs CBS3b
MEXJly aHalu30M, apryMeHTanuel u BwiBogamu. Jlid
MIOJIyYEHUS] MPABUIBLHOIO OTBETA TPEOYIOTCA YTOYHSIOIINE

BOIIPOCHI.
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Xopo1o

CTyleHT T1OKa3blBaeT TIIyOOKHE 3HAHMS MaTepuaia,
IPaMOTHO €ro H3JlaraeT, JOCTaTOYHO IIOJHO OTBEYAaeT Ha
MOCTABJICHHBIA BOTIPOC U JIOMOJIHUTEIBHBIE BOIIPOCHI, YMEIO
dbopmynupyeT BbIBOABl. B TO ke Bpems mpu OTBeTe

JAO0IIYCKACT HECYIICCTBCHHLIC ITOTPCIIHOCTH.

OTiIn4HO

CryneHT TOKa3bIBaeT TOJHbIE U TIIyOOKHEe 3HaHMA
IIPOrPaMMHOI0 MaTepHaia, JIOTMYHO W apryMEHTHUPOBAHO
OTBEYAeT HA  IIOCTaBJIEHHBIM  BOIPOC, a  TaKke
JIOTIOJIHATENBbHBIE BOIPOCHI, ITOKA3bIBAET BBICOKUN YPOBEHB

TCOPCTUUCCKHUX 3HAHUI.

[IIxana oneHUBaHUs TECTUPOBAHUA.

O603HaueHus
®opMmynupoBka  TpeOOBaHMM K  CTENEHM  OCBOCHHUS

Hudp OueHxka JUCLUTUINHBI

2 HeynosnerBopurensH 50% u MeHbIlIe IPAaBUIIbHBIX OTBETOB.

0

3 Y 10BIETBOPUTEIBLHO 51-69% npaBUIBHBIX OTBETOB.

4 Xoporio 70—84% npaBUIBHBIX OTBETOB

5 OTnuyHO 85—-100% mpaBUIBHBIX OTBETOB.

[ITkana oueHMBaHUS PE3yIbTATOB MPAKTUYECKUX 3aJaHUI HA TPAKTHUYECKUX 3aHATHSIX.

O603HaueHus
®dopMmynupoBKa TpeOOBaHWUN K  CTENEHH  OCBOCHUSA
Hudp Ouenka JUCLUTIIUHBI
2 HeynosnerBoputenbH | CTyJeHT HENPaBWIBHO PEIIAET MPAKTHUYECKYIO 3ajady, HeE
0 JielaeT BBIBOJOB IO €€ pe3yjbTaTaM, HE MOXKET OOBSICHHUTH

TEXHOJIOTUIO €€ PCHICHHA, ITOKA3bIBACT II0JIHOC HC3HAHUC
TCOPCTUUCCKHUX aCIICKTOB, Ha JOIIOJTHUTCIIBHBIC,

YTOUHSIOIINE BOIPOCHI HE OTBEYAET.
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y,[[OBJIeTBOpI/ITCJIBHO

CryneHT J0nmyCcKaeT HECKOJIbKO HE3HAUUTENbHBIX OIIMOOK B
pELIeHNN MPAaKTUYECKOM 3a]1auM, JAEJAET HENOJIHbIE BbIBOJIbI
0 €€ pe3yibTaTaM JMOO HEJAOCTATOUYHO APTyMEHTUPYET
CBOE pEeIIEHUE; OTBEYaeT Ha BONPOC O TEXHOJIOTHU €€
pellleHusl, HO IpPU OTBETE JOIYCKAET HETOYHOCTH, YTO

TpeOyeT IOMOIHUTEIBHBIX BOIPOCOB.

Xopomo

CTyaeHT JIOTMYHO M TPAaBWIBHO PEIIAET PAKTUYECKYIO
3a/1a4dy, JelaeT I'PaMOTHBIE BBIBOJBI II0 €€ PE3yJbTaTaM,
OTBEYAET Ha BOIIPOC O TEXHOJIOIUU €€ PELICHUs], JOCTATOYHO
apryMEHTUPYET CBOE PELIECHUE, HO IIPU OTBETE JOIYCKAET

MOrpCIHOCTH.

OTiIn4HO

CTyleHT JIOTUYHO U TMPaBWIBHO peIiaeT MPaKTHUYECKYIO
3a/1auy, JelaeT IPaMOTHBIE BBIBOJbI IO €€ pe3ysbTaTam,
IIOJIHO OTBEYAET Ha BOMNPOC O TEXHOJOIMHM €€ PpELICHHUS,
NOJIpOOHO apryMEHTHPYET CBO€ MHEHHE CO CChUIKAaMH Ha
HOpMY 3aKOHa, MOKA3bIBAET xopoiiee 3HaHUE

TCOPCTUUCCKHUX ACIICKTOB.

[Ixana orleHWBaHUs BBHITIOJHEHHSI KOHTPOJIBHOU PabOTHI.

O06o03HaueHUS
@opmynupoBka  TpeOOBaHMH K  CTENEHH  OCBOCHHSA
Hudp
Ouerxa JTUCHUILINHBI
2 HeynosnerBopurensH | Beimmonnenne menee 50 % oObema 3agaHusi KOHTPOJIBHOU
0 paboThl, HAJIWYME CYIIECTBEHHBIX 3aMeyaHUl, CTYyJIEHT
JieTIaeT HeNpaBUIIbHBIE BBIBOJBI 10 €€ pe3yibTaTaM JIM0O He
apryMEHTHPYET CBOE pellIeHHE.
3 VYnosnerBoputensHo | Bemonnenue He menee 50 % oObeMa 3a1aHUSI KOHTPOIbHON
paboTHl (BO3MOXKHO HANWYME 3aMEYaHMH), CTYAEHT JelaeT
HETIOJIHBIE BBIBOJIBI MO €€ pe3yJsibTaTaM JHMOO0 HEJI0CTaTOYHO
apryMEHTHPYET CBOE peIIeHHeE.
4 Xoporio Boinonnenue He meHee 70 % oObeMa 3a1aHNs KOHTPOJIBHOM
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IMPOBCACHHOI'O aHAJIM3a

pa6OTBI (BOSMO)KHO HaJIMYUC HECYIICCTBCHHBIX BaMeanHﬁ),

HaJl4re B paboTe apryMEeHTHPOBAHHBIX BHIBOJOB Ha OCHOBE

5 OTiIu4HO

Brimonnenue He meHee 85% oObema 3amaHusl KOHTPOJIBHOM
paboThl 0e3 3aMeuaHuii, HaJIU4YUEe B paboOTe apryMEHTHPO-

BAaHHBIX BBIBOJOB Ha OCHOBC IIPOBCACHHOI'O aHAJIN3a.

4.2. IIpomeskyTOYHAs aTTeCTALMSA

4.2.1. Ilepeyenb KoMIeTEHUMII ¢ yKa3aHHeM 3JTAanoB HX (OpMUpPOBaHHUSI B Hpolecce

0CBOEHHS 00pa30BaTeILHOI MPOrpaMMBbI.

IMoka3zaTesu M KPUTEPUH OLIEHUBAHMSI KOMIIETEHIMI € y4eTOM 3Tana ux GopMUpoBaHus

Kon
Kon HaumenoBanue >Tana
HaumenoBanue JTana
KOMIIeTeHIH OCBOECHHS
KOMIIETeHIINH OCBOCHHA
" KOMIIeTeHIMH
KOMIEeTEeHIHH
CriocoOHOCTh TPUMEHSITD
COBpPEMEHHBIE
CriocoOHOCTh IPUMEHSITH
MH(POPMALIMOHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTHH
IIKc OC 11 U1 pENIeHUs IPUKIaTHBIX TCXHOIOTYH JUIA
P P [MIKc OC I1 - 6.2 | mpakTHueckoil paboThI B
6 (MHAHCOBO-?KOHOMHUYECKHUX
HKOHOMHMUYECKUX
3aj1a4
UH(POPMALMOHHBIX
cucTeMax M peleHus
AHAJIMTUYECKHUX 33]1a4.
JTamn 0cBOeHUs! IHoka3zarennb Kpurepuii onenuBanus
KOMIIEeTeHIIUH OlleHMBAHUA
IIKc OC II - 6.2|YMeer wHCHONIB30BATH [UISI pEIICHUS | 3HACT TEHASHIINU pa3BUTHSA
CriocoOHOCTH AHUIUTUYECKUX M YIIPABICHYECKUX | COBPEMEHHBIX TEXHUYECKUX CPELICTB U
IPHMEHSAT 3ama4 HHPOPMAITHOHHBIC TEXHOJIOTHH WH()OPMAITMOHHBIX TEXHOJIOTHH,
COBpEMEHHBIC pemraer 3a1a9u accoLMaLHH,
Ki1aCcTepHu3alumn KiIaCCU(pHUKallu
nH(pOpMaAITMOHHBIE CTCpH3ALIIH, cenuKanuy,
perpeccuu, 3aJa4n aHaJIu3a n
TEXHOJIOTUH JUIs
o 6 IIPOTrHO3UPOBAHUA BPEMCHHBLIX PAJI0B
HpaKTquCKOH pa OTBI B B CpEA€ KOMIIBIOTCPHBIX ITPOrpaMm
9KOHOMUYECKHUX
MH(OPMaLMOHHBIX
CUCTEMax U pELICHUS
AHAIMTUYECKHUX 3a]1a4.

4.2.2. ®opMma u cpeacTsBa (MeToAbl) MPOBEAECHHUS NPOMEKYTOUYHOM aTTeCTALIMH

CDopMa HpOMe)KYTOHHOﬁ aTTeCTailuu B COOTBCTCTBUHU C y‘le6HBIM IIJITaHOM — 3a4€T C OHCHKOﬁ.

4.2.3. TunoBbIe OLleHOYHBbIE CPEICTBA
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3ader ¢ OUEHKOW MO AMCIHUIUIMHE «AHANIW3 W BU3YaJIU3alMs JTaHHBIX» CIYXKHUT JUIsl OLEHKU
paboThI CTy/ICHTa B TEUSCHHE BCETO BpEMEHH 00yUeHHs 110 JaHHOM TUCIIUIUTHHE.

3a4eT ¢ OLIEHKOM NMPOBOAMTCS B KOHIIE CEMECTPAa W NPHU3BAH BBIABUTH YPOBEHb, IPOYHOCTH U
CUCTEMaTUYHOCTh IOJYYEHHBIX CTYACHTOM TEOPETHUYECKUX M MPAKTHUYECKUX 3HAHUM,
nproOpeTeHNs] HaBBIKOB CaMOCTOSTENIbHOW paboThl, pa3BUTHS TBOPUECKOTO MBIIIICHUS, YMEHUE
CUHTE3UPOBATh ITOJIYYEHHBIEC 3HAHUS U IPUMEHSATh UX B PEIICHUU NTPAKTUYECKUX 3a/1a4.

3auer ocyuecTBisieTcs B (opMe YCTHOIO OTBETa M pEIIeHUS NPAaKTUYECKOM 3agauu Ha
KOMIIpIoTepe. 3aJaHue OuiieTa BKJIIOYaeT B ceOs OAMH TEOPETUYECKHIl BOMPOC U OJIHO
MPAKTUYECKOE 3aJaHUE [T PELICHUS] B KOMIBIOTEPHBIX MPOrpaMMax BU3yaju3alMy U aHAJIU3a

JTAHHBIX.

[Ipumep THIOBOTO OMIIETa K 3a4€Ty C OLEHKOM M0 AUCHUIUIMHE «AHAIN3 U BU3YyaIU3aIus
JAHHBIX»:

POCCHUICKASI AKAJITEMUS HAPOJHOI'O XO3SIMCTBA U FOCVI[APCTBEHHOIZ
CJIYXKBBI ITPU ITPE3UEHTE POCCUNCKON ®EJIEPALINN
®dakynbTeT GUHAHCOB U OAHKOBCKOTO Jieja
JlucuurinHa
«AHanu3 ¥ BU3yaIu3aius JaHHbBIX)

buiet Nel

1. OcHoBHbIe 3Tanbl nocTpoeHus: Mogeneil. KDD — meTonuka u3BiieueHus: 3HaHUM.
2. 3apaua.
Nmnoptuposats daiin Loans.txt.
C nomomrsio 06paboTku «HeilpoHHast ceTh)» MOCTPOUTH MOJIEIh, KOTOPAast MOTJIa ObI
MPeICKa3bIBaTh HATMYUE B OYAYIIEM Y 3a€MIIHUKA MPOCPOUEK 10 OOCITYKHBAHHIO JIOJITA.
1. OrueHuTh KaYECTBO MOJAECIH.
2. K kakomy kiaccy OyAyT OTHECEH 3a€MIIUK
MysxuuHna, 45-x J1eT, COCTOUT B Opake, 2 wkauBeHia, 1oxoa — 50000 pyO., ombIT
paboTtsl — 20 n€T, CPOK NMPOKMUBaHUS HA 0JHOM MecTe — 10 net, HenBukuMocThb — 0,
MecsunbIi Tiatex 8000 pyo.

3aBemyronuii kKageapoit /Xaugpyes A.A./

[Tpumeps! 3a1a4 1Sl penieHus: B KOMIBIOTEPHBIX MTporpaMMax aHalli3a U BU3YaIU3alud TaHHBIX
JUTSI IPOMEXYTOYHOM arTecTaniuu (MpaKTUYeCKasi 4acTh):

Bapuanm 1.

Ha ocHoBe maHHBIX XpaHWUIIHUINA TaHHBIX «BaHK) MOMYyYnTh CIEAYIOIIME OTYETH U BHIHECTH UX
Ha [Tanens OT4eTOB.
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1. KonudecTtBo 0/100pEHHBIX/OTKIOHEHHBIX 3asIBOK 10 KaXXA0My (pHIHaTy U OTACICHUIO Ha
OCHOBE BCEX UMEIOIIUXCS JTaHHBIX.
2. 10 «nauboree 3JI0CTHBIX)» HETUIATENBIINKOB M0 cocTosiHuio Ha 10.11.2019
3. CpenHroro MHTEHCUBHOCTH MOCTYIUICHHS 3aIBOK IO JIHAM HEJIETU KaXKI0ro 13
OTJIeICHU OaHKa HA OCHOBAHHMH BCEX MMEIOIIUXCS JaHHBIX. OTYET JOMOTHUTE
COOTBETCTBYIOIUM I'pa)UKOM.
Bapuanm 2.
NmnopTtupoBats TekcToBbIHN (aitn Loans demo.txt.
C nomorpio 00paboTku «Jloructuueckass perpeccus moCTPOUTh MOJIEb, KOTOpasi MOTJIa ObI
Mpe/ICKa3bIBaTh HATMYUE B OyAyIIEeM y 3aeMIIHUKa POCPOUEK M0 00CITYKMBAaHHIO J10JITa.
3. OueHUuTh KaYeCTBO MOJEIIH.
4. Yemy paBeH ONTUMAJbHbBIA MOPOT OTCEUCHMS?
5. Kak uaMeHsieTcst KpeIUTHBIA PEUTHHT 3a€MILUKA C KaXIbIM JOTOJHUTEIbHBIM
OKOUBEHIIEM?
6. K kakomy kiaccy OyayT OTHECEH 3aeMIITUK
My>xunna, 43-X 1eT, cocTouT B Opake, 3 mwxausenna, 20500 qoxon, onbIT padboTs 20,
cpok npoxuBanus 10, HeaABMKUMOCTH 0, MECSUHBIN TIaTEXK 6725.
Bapuanm 3.
HmniopTupoBaTh TEKCTOBBIH (haiin responses.txt.
C nomorrsio 06paboTok «/lepeBo pemenuit» u «HelipoHHas» ceTb MOCTPOUTH MOJIEIH,
MO3BOJIAIOIINE TIPEICKa3aTh OTKINK KJIMEHTa Ha PacChUIKY.
1. CpaBHMUTH KaueCTBO MOJEIEH.
2. Kakyro Mozens a1 oT0opa pecrioHIEHTOB U3 PACCMOTPEHHBIX BBl BEIOEPETE, €CIH
W3BECTHO, YTO OrOKET pacchuiku cocTasiseT 95 000 py6.?
3. CKOJNBKHUM KJIMEHTaM MPUILIOCH ObI OTIPABUTH MUCHMA, €CIIU OBl MBI TPOBOIMITN
pacchUIKy cinydaitHo? Kakyro SKOHOMUIO JJaeT Halla MOJIEb?
Bapuanm 4.
HmnopTupoBaTh TEKCTOBBIN (aiin mobile.txt.
1. TIpoBecTu cermMeHTanni0 AOOHEHTOB ONEpaTOpPa MOOMIIBHOM CBSI3H.
2. Tloctpouts npoduir aOOHEHTOB MyTEM BBISIBJICHHS UX CXOXKETO MOBEICHUS B TUTAHE
YaCcTOTHI, JNIUTEILHOCTH U BPEMEHH 3BOHKOB, a TAK)KE €KEMECIUYHBIX PACX0/I0B;
3. IIpoBecTu olleHKY HanOOJIee U HAUMEHEE IOXOTHBIX CETMEHTOB.
Bapuanm 3.
Wcxonnpie nanHbie peAcTaBieHbl B (aitie Yekn.txt.
[Ipoananu3upoBaTh TaHHBIE U PEIIUTH CIACAYIOIINE 3a1a49HU:
1. Tlpenckasath TO, Kakke TOBaphbl MOKYIATEIM MOTYT BbIOPATh B 3aBUCUMOCTH OT TOTO,
YTO YK€ €CTh B UX KOp3UHAX;
2. BriBuTH HauboJNEe MOMYIIpHBbIE TOBApHBIE HAOOPHI, cocTosIKe U3 Oomee yem 1
npeaMera;
3. Tlpeanoxuth peKiIaMHbIE aKIMH TUTA «KaxaoMy Kynusiiemy A u B toBap C B
MOJIaPOK».
Bapuanm 6.
Ha ocHoBe naHHBIX XpaHunuina nanHeix Materials
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1. IlocTpouTh MOJENB, TO3BOJIAIONLYI0, aBTOMAaTU3UPOBATh €KEMECSIUHBIN pacyer
IIOTOBAPHOTI'0 IIPOTHO3a HA CIEAYIOIIME TpU Neproaa. TUIOBOM clieHapuii TOCTPOUTh
Ha IIpUMEPE TOBAPHOM Ipymiibl «I pyHTOBKa».

2. OueHUuTh Ka4eCTBO MPEIOKEHHON MOJIEIH.

Cnucok BONPOCOB /1 NOATOTOBKH K 324eTy ¢ OLeHKO
AHanuTHYeCKUil 1 ”HPOPMALIMOHHBINA MOJIX0A K MOJICIUPOBAHUIO
OcHOBHBIE 3TaIlbl IOCTPOEHUS MOJEIIEN
@DopMbl IIPEICTaBICHUS, TUIIBI U BUABI JAHHBIX
Knaccudukanus 3agau Data Mining

BI/I,I[I)I HCTOYHHMKOB JaHHBIX

MHoromepHas MOJIeb TaHHBIX
O1leHKa KauecTBa JaHHBIX

1

2

3

4

5

6. XpaHunuiia JaHHbIX
7

8

9 [IpenoGpaboTka TaHHBIX
1

1

0.  OunbTpanus IaHHBIX
1 O6paboTtka qy0IMKaTOB U IPOTUBOPEUHI
12. BrisiBiieHHE aHOMAIBHBIX 3HAYECHHI
13. BoccTranoBneHnue npomnyeHHbIX 3HAaYeHU I
14.  Coxpaienue pasMepHOCTU
15.  Tpaucdopmaiusi JaHHBIX
16.  I'pynmupoBka JaHHBIX
17. CnusiHye TaHHBIX
18. KBanToBanue
19.  Hopmanuzauus u KOOUpOBaHUE
20. [enu 1 3a7a4n BU3yau3aluy JAaHHBIX B AaHATUTHYECKUX TEXHOJIOTHSIX
21. Bupl BU3yanu3aTopoB JaHHBIX

22. OLAP-ananus

23.  3ajava oucka accouuanui

24.  3HaYUMOCTH U MOJIE3HOCTh ACCOLMATUBHBIX MPABUII
25.  Auroputw™m apriori

26. 3ajaua KjlacTepu3aluu

27. AJITOPUTMBI pelIeHUs 3a/1a4 KJIaCTepU3alUU

28.  Aunroputm k-means

29. Cetu u kaptbl KoxoHnena

30. 3anava kiaccupuKanuu
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31.  CraTtucTu4ecKue METO/Ibl peleHHs 3a/1aun KiIacCu(puKaIiuu
32.  JlepeBbs peuieHUM

33.  HeiiponHsie cetn

34.  DddexT nepeodyueHus

35. Ormnenka kayecTBa KjIacCU(UKATMOHHBIX MOJIEIeH

36.  Mogenu BpeMEHHBIX PSI0B

37.  Meroasl CriIa)KUBaHUsI BpDEMEHHBIX PSAIOB
38. Br160p MeTo1a MpOTHO3UPOBAHUS
39.  OrmeHka aJieKBaTHOCTH BEIOPAHHOTO METO[a MPOrHO3UPOBAHHUS

40. AHcaM0Oim Mmozenen

4.3. MeTonnueckne MaTepHaJibl
IIponenypa npoBeaeHus 3a4eTa ¢ OLEHKOI
3aueT ¢ OLIEHKON OCYIIECTBISIETCS B (pOpME YCTHOTO OTBETA U PELICHUS MPAKTHYECKOMN
3aJ]auM Ha KOMITbIOTEpe. 3aJaHne OuieTa BKIIIOYaeT B ce0sl OJJUH TEOPETUYECKUI BOTIPOC M OJTHO
HpaKTI/ILIeCKOC 3a1aHUC JIA pGHICHI/Iﬂ B KOMHI)IOTepHI)IX nporpaMMax Bmyanmaupm 1 aHaJIn3a
naHHbeIX. [Ipm mpoBeeHWMM 3adeTa ¢ OILEHKOW JK3aMEHAITMOHHBIM OWJieT BBIOMpAaeT cam
HK3aMEHYEMbIH B CITy4aifHOM TOpPSIKE.

OHCHKa pGSYJII:TaTOB YCTHOI‘O ATTSCCTAIUOHHOI'O HUCIIBITAHUSA OGLHBHHQTCH
o0ydJaromumcs B IeHb €ro mpoBeaeHus. [Ipu npoBeneHny 3a4era ¢ OIEHKON B ayUTOPUU MOTYT
OJTHOBPEMEHHO HAaXOAHUThCS HE OoJiee MIECTH 3K3aMEHyMImuxcsa. [lo OKOHYaHMHM OTBETa Ha
BONPOCHI OMJIeTa SK3aMEHATOP MOXKET 331aTh 9K3aMEHYEMOMY JIOTIOJHUTEIbHbIC U YTOYHSIOIIHE
BONPOCHI B TIpeieax yueOHOro MaTeprana, BRIHECEHHOTO Ha 3a4€T C OLIEHKOM.

[Ipu oneHKe 3HaHMM CTYJEHTa IPENOoJaBaTesb JOJKEH PyKOBOJACTBOBATHCS IIPUBEICHHOM B

paboueii mporpaMMe HIKaNION OLIEHUBAaHUS PE3YJIbTAaTOB, a TAKXKE CIAEAYIOUIMMHI KPUTEPHUSIMHU:

MMPAaBHUJIBHOCTH OTBETA HA BOIIPOCHI 6I/IJ'IeTa;

— IIOJIHOTA OTBE€TA, 3SHAHNEC TCPMUHOJIOTHH,

JIOTUKA U apryMCHTUPOBAHHOCTb OTBECTA,
— CHOCOOHOCTh JA€J1aTh BBIBOIbI.

Kputepun u mikana olleHnBaHUs Pe3yJIbTaTOB MPOMEKYTOYHOM aTTECTALlUU (3a4€T C OLIEHKOH)

ObosHatenus dopMynrpoBKa TpeOOBaHUMN K CTETIEHH OCBOCHUS
Ludp. Ouenka JIACIIUTUTUHBI
2 HeynosnerBopurensno | Ouenka «HEYIOBJIETBOPUTEIBLHO» BBICTABJISIETCS
CTYAEHTY, KOTOPbIM HE 3HAeT 3HAYUTEIbHOM 4YacTH
MIPOTPaMMHOIO  MaTepuaia, JOMYCKAaeT CYLIECTBEHHbIE
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OIMOKHU, HEYBEPEHHO, C OOJBIIUMH 3aTPyIHECHUSIMHU
BBITIOJIHSCT TMpaKTHUecKue paboThl. Kak mpaBuio, oneHka
«HEYJIOBJIETBOPUTEIILHO» CTAaBUTCS CTYAECHTAM, KOTOpbIE
HE MOTYT MPOJOJUKUTH OOydeHHe Oe3 JOMOIHUTEIHHBIX
3aHATHI IO COOTBETCTBYIOIIEH IUCHMIUIMHE. Y4YeOHbIe
JOCTW)KEHHMSI B CEMECTPOBBIA IEPUON M PE3YJIbTAaThI
pyOEX’HOro KOHTPOJISI JEMOHCTPUPOBAIA HU3KYIO CTEIEHb
OBJIQJICHHSI IPOIPAMMHBIM MATEPHUATIOM.

Y noBieTs OPHUTCIIBHO

OreHKa «yJIOBIETBOPUTEIHHO» BBICTABISCTCS CTYIEHTY,
€CIIM OH UMEET 3HaHMs TOJIKO OCHOBHOTO MaTepuaia, HO
HE YCBOWJ €ro JeTajeld, JOMMyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO NpPaBWIbHBIE (POPMYIMPOBKH, HAPYIICHHUS
JOTMYECKOW  TIOCIENOBATEIBHOCTH B HM3JIOKEHUH
IMporpaMMHOIro Marc€puajia, UCIIbITBIBACT 3aTPYAHCHUS ITPU
BBITTOJTHCHUHU MPAKTUYCCKUX pa60T. Y‘I€6HI)IC JOCTNXXCHU A
B CEMECTPOBBIA MEpHOA U pe3yJbTaThl PYyOEKHOTO
KOHTPOJIS JEMOHCTPHPYIOT JOCTAaTOYHYIO
(YIOBIETBOPUTEIHHYIO) CTerneHb OBJIQJICHUSI
NpOrpaMMHEIM MaTE€pHUaJIOM.

Xopomo

OneHka «XOpOUIo» BBICTABISETCS CTYIEHTY, €CIM OH
TBEPAO 3HAEeT Marepuajg, I'PaMOTHO M IO CYLIECTBY
u3JIaraeT ero, He JOMycCKas CyIIECTBEHHbIX HETOUHOCTEH B
OTBETE Ha BOINPOC, MPABWIBHO MPUMEHSET TEOPETUUECKUE
MOJIOKEHUSI TNPU PELIEHUM NPAKTUYECKUX BOIPOCOB U
3a/1a4, BJajeeT HEOOXOJMMBIMH HaBbIKAMU M IpUEMaMu
UX BBIMOJTHEHUA. Y4YeOHbIE JOCTUKEHHS B CEMECTPOBBII
nepuoA M pe3yiapTaThl  pyOeXKHOro  KOHTPOJS
JEMOHCTPUPYIOT  XOPOUIYIO CTEIEHb OBJIQJICHUS
IIPOTrPaMMHBIM MaTEPHAIIOM.

OTIN4HO

OneHka «OTJIIMYHO» BBICTABIAECTCA CTYINEHTY, €CIH OH
IyOOKO U TMPOYHO YCBOWJ MPOrpaMMHBIM MaTepual,
MCYEPIBIBAIOILE, I10CJIECIOBATEIbHO, YETKO M JIOTUYECKU
CTPOIHO M3JIaraeT ero Ha 3ayeTe, yMEeT TECHO YBS3bIBATh
TEOPHIO C MPAKTUKOM, CBOOOJHO CHpaBIISIETCs € 3aJjauamMH,
BOIIPOCAMM M [JPYI'MMHM BHMJAaMH IPUMEHEHUS 3HAHWUH,
IIPUYEM HE 3aTPYIHSAETCSA C OTBETOM IIPU BUAOU3MEHEHUU
3aJaHui, HCIIOJIb3YyET B OTBETE MaTepual
MoOHOTrpaduyeckon JIUTEPATYpBHI, IIPaBUJIBHO
00OCHOBBIBAET MPHUHATOE pelieHue. YueOHbIe JOCTHKEHUS
B CEMECTPOBBIM MEpPHOA U pe3yJabTaTbl PyOEKHOTO
KOHTPOJII JEMOHCTPUPYIOT BBICOKYIO CTEIEHb OBJIAJECHUS
IIPOrPaMMHBIM MaTE€PUATIOM.
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5. MeToauyeckue yKazaHus 1Jis 00y4al0UIUXCSI 10 OCBOEHHIO JUCITUTIIMHBI

OcBoeHME NUCUUIUIMHBI «AHAW3 ¥ BU3YyalH3alisl JaHHBIX» MPEANOiaraeT, Kak ayJIuTOpHYIO,
TaK U CaMOCTOSITENIFHYIO pabOTy CTYCHTOB.

AynuropHass paboTa TpOBOAHUTCA B GopMe MpaKTHYECKUX 3aHATHH. [loAroToBKa K 3aHITHIM
JIOJDKHA HOCUTh CUCTEMAaTHYEeCKUI XapakTep. JTO MO3BOJUT 00yyaronieMycsi B MOJIHOM o0beMe
BBITIOJTHUTH BCe TpeOOBaHUS MperoiaBaTess.

CamocTtosiTenbHas paboTa sBISETCS O00S3aTENBHBIM KOMIIOHEHTOM TIpoIlecca MOATOTOBKH
MarucTpoB, oHa (POPMUPYET CAMOCTOSITEILHOCTD, ITO3HABATEIIbHYIO AKTUBHOCTH, BhIpa0aThIBAET
MPaKTUYECKUE HABBIKK PAOOTHI ¢ HAYYHOU JTUTEPATYPOM.

OO0muit 00beM ayJUTOPHON U CaMOCTOSITENIFHOM paboOThl ompeenseTcs yueOHO-TeMaTHUeCKUM
1aHoM. M3ydeHne TMCUUIIIMHBI 3aBEPIIACTCs 3a4€TOM C OLIEHKOM.

YcnenHoe u3ydeHUe TUCIUTUIMHBI TPEOYET MOCEIICHUs U aKTUBHOW pabOThI Ha MPAKTUICCKUX
3aHATHUSAX, BBITIOJIHEHHUS] YYEOHBIX 3aJlaHU TPEToJiaBaTelis, O3HAKOMJICHUS C OCHOBHOW U

JOTIOJTHUTEILHOMN JTUTEPATypPOM.

5.2. MeTtoanveckne yKazaHHus AJis1 00y4al0IMXCsl 110 MOATOTOBKE K MPAKTHYECKUM U

J1a0OPATOPHBIM 3aHATHSAM.

[IpakTrueckue 3aHATHA CIy>KAT JUIS 3aKPEIJICHUs H3YYEHHOTO MaTepuaa, pa3BUTHS YMEHUN U
HaBBIKOB Pa0OTHI B KOMITBIOTEPHOM KJIacce B CpeJie aHATMTUIECKOTO IPOrPaMMHOTO
obecrieyeHus, a TaKxkKe [ KOHTPOJIS MPeTo1aBaTesieM CTEIEHH MOITOTOBJICHHOCTH CTYACHTOB
110 I/I3yqa€MOI7I JAUCIHUITIIUHE.

[Ipu moAroToBKe K MPaKTUYECKOMY 3aHATHIO, 00ydaroleMycss HE00X0IUMO:

— JI0 OYEPEHOTO MPAKTUYECKOTO 3aHATHS M0 PEKOMEHIOBAaHHBIM JIUTEPATYPHBIM HCTOYHUKAM
popaboTaTh TEOPETUUECKUN MaTepHall, COOTBETCTBYIOIINI TeMe 3aHATHS;

— B HayaJjle 3aHATHUS 33/1aTh MPEMOAABATENIO0 BOIPOCHI 110 MaTEpUaITy, BEI3BABIIEMY 3aTPyHEHHUS
B €TI0 MIOHUMAaHWHU 1 OCBOCHUU IIPpU PCIICHUHU 3a4a4, 3aJaHHBIX I CAMOCTOATCIbHOTO PCIICHU A,
— B XOJI€ 3aHATHS JaBaTh KOHKPETHBIE, YETKHE OTBETHI 110 CYIIECTBY BOIIPOCOB;

— Ha TIPAaKTUYECKOM 3aHATUH JIOBOJUTH KaXIYI0 33/1a4y 10 OKOHYATEIbHOIO PELIeHNU,
JIE€MOHCTPHPOBATH TOHUMAHNE TIPOBEJICHHBIX PACYETOB (aHAIM30B, CUTYAIHi), B ClIydae
3aTpyHEHUH 00paIaThCs K MPEroaaBaTeio.

CryzneHTaM, IPOMYCTHUBIINM TPAKTUYECKOE 3aHATHE, THOO0 HE OATOTOBUBIINMCS K HEMY,
PEKOMEH/IyeTCsl He M03KEe YeM B 2-HeJIebHbIM CPOK SBUTHCS HA KOHCYJIBTALIUIO K

npenoaaBaTe/JIro U OTYUTATHCA 110 TCME 3aHATHA.
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5.3. MeToan4eckne yKa3aHHs 110 OPraHU3alii CAaMOCTOATEJIbLHOH PadoThl 00y4ar0IMXCst

OCHOBHOM  IIENIbIO  CaMOCTOSITENIBHOM ~ pa0OThl ~ CTYJIEHTOB  SIBISIETCA  yJIy4dLIEHHE
npoeccHoHaNbHOM  MOATOTOBKM  OOYy4alolMXCs, HampaBlieHHOe Ha  (opmupoBaHUe
JeUCTBEHHON CUCTEMbI (PyHIaMEHTAIbHBIX U NMPO()ECCHOHAIBHBIX 3HAHUHN, YMEHUH U HaBBIKOB,
KOTOpbIe OHHM MOIJIM Obl CBOOOJAHO M CAMOCTOSITEIBHO NPUMEHSTh B MPAKTHYECKOM
NEeSATEIbHOCTH.

CamocrosiTenbHas paboTa CTYIEHTOB IO JUCHUIUIMHE «AHAIN3 M BHU3YyalH3alUs JIaHHBIX»
crocoOcTByeT Oojiee NIyOOKOMY YCBOCHHMIO M3Y4aeMOro Kypca M MPOBOJIUTCA B CIEIYHOIIUX
BUJAX:

— TMOJTOTOBKA K 3aHATHUSM B COOTBETCTBUU C 33JaHUSMHU Ha CAMOCTOSITEIbHYIO padoTy C
HCIIOJIb30BAHUEM MAaTEPUAIIOB NPAKTUYECKUX 3aHATUH M IPUBEICHHBIX HH)XKE HCTOYHHKOB
JIUTEPATYPBI;

— BBINOJHEHNE JOMAIIHUX 33JIaHUN;

— TMOJArOTOBKA K IIPOMEKYTOYHOM aTTECTALUU.

[Ipuctymas x W3y4yeHHWIO TOW WIM HWHOM TEMBI, BBIACISIEMOW 10  IPEAMETHO-
CHCTEMaTU3UPOBAHHOMY MPHHLUIY, HEOOXOJUMO IO OTACIBHOCTH U TOCJIEJOBATEIBHO
pacCMOTpPETh KaXAYH U3 4YacTed, U3 KOTOpPBIX cocToUT Tema. Ilpm wm3yueHum Kypca,
oOyyaromuecst JOJDKHBl YMETh II0JIb30BaThCsl HAYYHOM JIMTEPATYpOH Ui CaMOCTOSITEIBHOM

IIOATOTOBKH K 3aHATUSAM.

5.4. MeToanuyeckne yKa3aHus 10 MOATOTOBKe 00y4alONIUXCH K 324€Ty C OleHKOM

[TogroroBka K 3a4eTy C OLIEHKOM OCYHIECTBIISIETCS CTYJEHTOM CaMOCTOSTEIBHO C
WCIIOJIb30BAHUEM TIEPEUHSI BOMPOCOB K 3a4€Ty C OLIEHKOM, KOHCIIEKTA JICKIIUH 10 TUCHUILIINHE U
PEKOMEHTIOBAHHBIX JINTEPATYPHBIX UCTOYHHKOB.

B nepuoa moaroToBKU K 3a4eTy C OIEHKOHW CTYJICHTHI BHOBH 00OpAIalOTCs K MPOHICHHOMY
yaeOHOMy Matepuany. [Ipu 5 ToM OHHM HE TOJIBKO YKPEIJISAIOT MONyYeHHbIC 3HAHUS, HO U
MOJy4aroT HOBBIE.
[ToaroToBKa CTy/IeHTa K 3a4€Ty C OIEHKOW BKJIIOYAeT B ce0s JBa dTama:

—  caMOCTOsITeNIbHAs paboTa B TEUCHHUE CEMECTPa;

—  HEINOCPEICTBEHHasl MOATOTOBKA B JHH, MPEIUICCTBYIOLIME 3a4€Ty C OIEHKOW IO

TeMaM Kypca.

OCHOBHBIM HUCTOYHHMKOM IOJTOTOBKM K 3a4E€Ty C OLICHKOW SIBISETCS KOHCIEKT JICKIUH, rae

y‘-IC6HLII>i Marcepuail OacTCd B CHUCTCMATH3UPOBAHHOM BHJIC, KIIOYCBBLIC €TI0 ITOJOXKCHUSA
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JNETATU3UPYIOTCS, TMOJIKPEIUISIIOTCS COBPEMEHHBIMU (akTaMu U HHOpMaIueld, KOTOpbie B
CUJTy HOBU3HBI HE BOIILIU B OMyOJIMKOBAHHBIC ITE€YATHBIC HCTOYHUKH.
B xome moATOTOBKHM K 3adeTy ¢ OIEHKOW CTyAeHTaM HeoOXOoIuMo oOpalaTh BHUMaHUE HE

TOJIBKO Ha YPOBCHb 3alIOMUHAHUA, HO U Ha CTCIICHb ITIOHUMAHUA U3J1araCMbIX HpO6J’I6M.

6. YueOHass JuTeparypa M pecypcbl HHPOPMAUMOHHO-TEJIEKOMMYHUKAUMOHHOH CeTH
"UHTepHer', BKJIOYAA  MepeYyeHb  Y4eOHO-METOAHYECKOr0  olecmedeHus:  JIs

CaMOCTOSITeIbHOM PadoThl 00y4arOIIUXCS M0 JUCHHUIINHE

6.1. OcHoBHas1 IUTEpaTypaA.
I. AHanu3 mAaHHBIX: yueOHHK ais By30B / B. C. MxurtapsH [u ap.] ; non penakiueit B. C.
Mzxwurapsina. — Mocka: U3gatensctBo FOpaiit, 2020. — 490 ¢. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-00616-2. — Tekcr : osnektponnsii // DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450166

2. bunn, @pankc PeBomronus B aHanmuTHKe: Kak B anoxy Big Data ymyumuTs Bam Ou3Hec ¢
MIOMOIIIBIO OTIepallMOHHON aHanuTHKY / dpanke bun; nepesoy M. EBcturneesa; moj penakuueit
B. MsutoB. — Mocksa: AnprnuHa [Tabmumep, 2017. — 320 ¢. — ISBN 978-5-9614-5302-7. —
TexcT: snexTpoHHBIN // DnekTpoHHO-OMOMMOoTeuHas cuctema IPR BOOKS : [caiit]. — URL:

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

6.2. lonoyiHUTEIbHAS JTUTEPaTypa.
1. UybykoBa, U. A. Data Mining: yue6Hoe mocobue / U. A. YUybOykoBa. — 3-e m3n. —
MockBa, CaparoB: Unrepuer-Yuusepcurer Undopmannonnsix Texnonmoruit (MHTYUT), Ait

I[Iu Ap Meama, 2020. — 469 c. — ISBN 978-5-4497-0289-0. — TekcT: 3IeKTpOHHBIA //

DNEeKTPOHHO-OMOIMOTeYHAs cucrema IPR BOOKS: [caliT]. — URL:
http://www.iprbookshop.ru/89404.html

2. Mupkun, b. I'. Benenue B aHanu3 JaHHbIX: yueOHUK U npaktukyM / b. I'. Mupkun. —
Mocks : U3natensctBo FOpaiit, 2020. — 174 c¢. — (Bwicmee o6pa3oBanue). — ISBN 978-5-
9916-5009-0. —  Texkct: onektponnsiii // DOBC  Hpaiit [caiit]. —  URL:
https://urait.ru/bcode/450262

3. [TonkopeiToBa, O. A. AHamu3 BpPEMEHHBIX pAAOB: yuyeOHOE MocoOwe i BY30B /
O. A. TlogkopsitoBa, M. B. CokosnoB. — 2-¢ u3a., nepepad. u momn. — Mocksa: M3narenscTBo

FOpaiit, 2020. — 267 c. — (Bsricuiee o6pazoBanue). — ISBN 978-5-534-02556-9. — Tekcr:
anekrponnbiit // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/450587

6.3. YuyeOHO-MeTOqUUYECKOE 0O0ecTieueHHe CaMOCTOATEILHOMH padoThI.
39


https://urait.ru/bcode/450587
https://urait.ru/bcode/450262
http://www.iprbookshop.ru/89404.html
http://www.iprbookshop.ru/58563.html
https://urait.ru/bcode/450166

He npengycmorpeHo.

6.4. HopmaTuBHBIE IPABOBbIE JOKYMEHTHI.

1. ®denepanbubiit 3akoH Poccuiickoit @eaepammu ot 27 wmrons 2006 . N 149-d3 O6
uHpoOpMalny, HWHPOPMALMOHHBIX TEXHOJOTMAX W o0 3amure uHpopmauuu, CoOpaHue
3akonoxarensctBa PO. Odunmansaoe uzganue. 2006 r.

2. ®enepanbHblil 3akoH "O06 nHGOpManyu, nHGOpPMaTU3alUU U 3ammTe HHGopManuu", oT

20 derpansa 1995 I'. N 24-D3 (¢ usmenenusimu ot 10 ssuBaps 2003 r.)

6.5. UnTepHeT-pecypcehbl.

1. www.biblio-online.ru — DnekTporHO-0nbmMoTeunas cucrtema [DbC] OpaiiT;

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

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

OJICKTPOHHBIX HAYYHBIX U IIPAKTHYCCKHUX KYPHAJIOB.

5. http://elibrary.ru/ — Hayunast snekrponnas 6ubnuoreka Elibrary.ru.

6. http://www.intuit.ru — Harmonansubsiit OTkpbIThid YHUBepcuteT «MTHTYUTy;

7. http://www.planetaexcel.ru — caldT o Bo3moxkHOCTsIX MS Excel (mpuemsl, BUI€0-ypoKH,
KHHUTH);

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

Intelligence? O630p BI cucrem

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

pabotats ¢ Microsoft Power Bl — noapo6Hoe pykoBoacTBO
10.  http://community.powerbi.com/ ®opym (anrn. s3.) mo Microsoft Power BI. IIpumepst

npuMeHeHus. OTBETHI Ha BOMPOCHI. Vcmmonp30Bane Ha MOOWIIBHBIX YCTPOMCTBAX U JIp.

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

ckauuBanus Microsoft Power BI;

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

TEeXHHUYECKas JokyMmeHTaus Microsoft, nokymenrarus Power BI;

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

b0e29fcd68bfa7a0?ui=ru-RU&rs=ru-RU&ad=RU — pyKOBOJCTBO IO CO3/IaHHUIO NIPE3CHTAIIUU B
MS Sway;

14.  http://www.gks.ru — odunuanpabpiii caiit DenepanbHONW CIyk)OBl TOCYIAapPCTBEHHOMN

CTaTHUCTHUKHU,
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https://dlib.eastview.com/
https://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.biblio-onlin.ru/

15. http://moscow.gks.ru — TeppurtopuanbHOit opran DdenepanbHOI CITY>KOBI

roCyJapCTBEHHOM CTATHUCTUKU 110 ropoy Mockse;

16.  https://data.mos.ru — mopTan OTKpHITHIX JaHHBIX [IpaBuTENnbCcTBAa MOCKBBI

6.6. Unble nCTOUYHMKHN

1. bunn, ®psukc VYikpoiieHue OONBIIMX JaHHBIX: KaK W3BJIEKAaTh 3HAHUS M3 MAacCCHBOB
UHPOPMALIUU C TIOMOIIBI0 TIIyOOoKo# aHamuTuku / ®pankc bumn;, mepeBong A. BapaHoB. —
Mocksa: Mann, HBanoB u ®@epbep, 2014. — 340 c. — ISBN 978-5-00057-146-0. — Texkcr:
ANEKTPOHHBIN // DnekTtpoHHo-OmOmmoreyHas cucrema I[PR BOOKS: [caiit]. — URL:

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

2. Taknun H.B., OpemkoB B.M busnec-ananutuka: oT JaHHBIX K 3HAHUSAM.: Y4eOHOe mocodue
— CII6.: ITutep, 2013. — 704 c.

3. Buxtop Maiiep-lllenbeprep bonbime nanubie. PeBomoius, KoTopas H3MEHUT TO, KaK MBI
KUBeM, paboTaeM W MBICIHM [DnekTpoHHBIN pecypc]/ Bukrtop Maiiep-1llen6eprep, Kenner
Kykbep— DnekTpoH. TekcToBble JaHHble.— M.: Mann, VBanoB u ®epbep, 2014.— 220 c.—
Pexxum nocryna: http://www.iprbookshop.ru/39150.— 5bC «IPRbooks»

4. Bapckuii A.b. BBenenune B HelipoHHBIE ceTH [DnekTpoHHBIH pecypc]/ A.b. Bapckuit—
DNeKTpOH. TeKCTOBBIEC NaHHble. — M.: UuTepHeT-YHuBepcurer Mapopmanmonubix TexHomormit
(MHTYUT), 2016. — 358 c. — Pexum goctyna: http://www.iprbookshop.ru/52144.html. —
3BC «IPRbooks»

5. Xauk 1.3., Yuuepn J1.V., Paiitc A.Jlx. busnec-nporunosupoBanue. — M.: Bumibsimc, 2013.
— 656 c.

7. MaTtepuajibHO-TeXHUYECKas 0a3a, HHPOpMAMOHHBbIE TEXHOJIOTHH, IPOTPAMMHOE
o0ecrieyeHne 1 UHGOPMAMOHHbIE CIIPABOYHbIE CUCTEMbI

ba3bl AAHHbIX, I/IH(l)OpMaHHOHHO-CHpaBO‘lHLIe H MMOUCKOBBIC CUCTEMbI

www.biblio-online.ru —3nekTpoHH0-O0ubmHoTeuHast cucrema [ IBC] Kpaiir;

http://www.iprbookshop.ru — DnekTpoHHO-0nbMMOTeUHast cuctema [DBbC] «Iprbooks»

https://e.lanbook.com - DnexTpoHHO-OMbIMMOTeUHas cucteMa [IBC] «Jlauby.

http://elibrary.ru/ - Hayunas snexkrponnas 6ubnuoteka Elibrary.ru.

.__https://new.znanium.com 3nexTpoHHO-O0nOMMOTeUHast cucteMa [IBC]| «Znanium.comy._

https://dlib.eastview.com — Madopmanmonnsiii cepBuc «East Viewy.

e S SR

https://www.jstor.org - Jstor. [lonHble TEKCTbl HAy4YHBIX J>KYPHAJIOB M KHUT 3apyOeKHBIX

n31aTCJIbCTB.
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8.__https://elibrary.worldbank.org - Onexrponnas 6ubnamnoreka BcemupHoro banka.
9.__https:/link.springer.com - IloJTHOTEKCTOBBIE MOJUTEMAaTHYECKHE Oa3bl  aKaJIEMHUYECKHUX
’KYPHAJIOB M KHUT U3/1aTeNIbCTBA Springer.

10._https://ebookcentral.proquest.com - Ebook Central. IlonHble TeKCThl KHHUT 3apyOeKHBIX

HAY4YHBIX U3/1aTEJILCTB.

11._https://www.oxfordhandbooks.com - Jloctyn k momHbIM Tekctam crpaBoyHukoB Handbooks
m3narenberBa Oxford mo mpeaMeTHBIM 00JACTsAM: YKOHOMHUKA M (DUHAHCHI, MPaBO, OM3HEC
yIpaBIicHHE.

12._https://journals.sagepub.com - IlogHOTekcTOBas 0a3a Hay4YHBIX >KYpHAJIOB aKaJeMHUYECKOTO
u3/1aTenbcTBa Sage.

13. CnpaBouHo-nipaBoBas cucrema «KoHCyIbTaHT».

14. DnexTpOHHBIM NEPUOANYECKUIN CTIPaBOYHUK «I apaHT)»

HpOFpaMMHbIe, TEXHUYECCKHUE U IJICKTPOHHLIC CPEACTBA Oﬁy‘leHHﬂ H KOHTPOJHA 3HAHUH.

AYJII/ITOpI/H/I OCHAIICHBI KOMIIBFOTEPOM C BbIXOJOM B HHTCPHCT.
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