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1. Ilepedenb NiIaHUPYEMBIX Pe3y/JIbTATOB 00y4eHHUs 110 AUCHMIIJIMHE, COOTHECEHHBIX €

INIAHUPYEMBIMHU PE3YJIbTATAMHU OCBOCHHUSA IIPOIrPaAMMBI

1.1. Iucuuruimaa b1.B.06 «AHanmu3 u BU3yanu3aiys JaHHBIX» 00eCIIeYnBaeT OBJIJICHUE

CJICAYIOMUMHU KOMIICTCHIUAMMU

Kon HanmenoBanue Kon xomnonenTa HaunmenoBanue
KOMIIETCHIINH KOMITETEHIIUU KOMIIETCHIINH KOMITOHEHTA KOMIIETEHIIUU
[IpumeHsieT coBpeMEHHbIE
MH(OPMaLMOHHBIE
Crniocoben MIPUMEHSATH (opwmar
TEXHOJIOTHH I E:
MH(POPMALIMOHHBIE TEXHOJOTHH DAKTHICCKON DAGOTEL B
[IKc OCII-6 | s pewenuss  npukiaaseix | [IKc OC I1-6.1.2 P p
SKOHOMUYECKUX
(MHAHCOBO-?KOHOMUYECKHX
sanad MH(POPMALMOHHBIX
CUCTEMAaX U  pPELIEHUs
AQHAJINTUYECKUX 33]a4

1.2. B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y CTYJCHTOB JIOJDKHBI OBITH COPMHUPOBAHBI:

Kon Pe3ynbTarsl 00yueHus
OTO/TD KOMITOHEHTa (TeCKpHUITOPHI)
KOMITETEHIIUHU
OoTo® [IKc OC I1I-6.1.2 | Ha ypoBHe 3HaHMi: 3HaHUE CTPYKTYphl H
B. Pa3pabotka IIPUHIUIIOB paboThl COBPEMEHHBIX
OTJENbHBIX AaHAJTUTUYECKUX IUIaTGOpM; 3HAHHE MOAETeH,
(YHKIIMOHATBHBIX METOJIOB M aJrOPUTMOB aHalM3a JaHHBIX;
HarpaBJIeHU 3HaHUE CIIOCOOOB BU3yadM3allMM JAHHBIX Ha

YIPaBJICHUS PUCKaMU

Pa3HBIX JTanmax aHaJIUTUYCCKOro Ipouecca,
3HAaHUEC MCTOAOB OLCHKM KadyCCTBA JaHHBIX H

TO MOJITOTOBKH NAHHBIX K aHAJIA3Y.

—B/02.6 Ha ypoBHe ymMeHMI: yMEHHE OCYILECTBIATH

JlokyMeHTupoBaHue BBIOOD METOJOB aHa/IN3a; yYMEHHE OLIEHUTh

npouecca  yIpaBJICHUs KaueCTBO JAaHHBIX U IOArOTOBUTH HCXOJHBIE

pucKaMu u JTaHHbIE TUISt aHaJn3a; yMeHue

KOPPEKTUPOBKA pPEECTPOB BU3YaJIU3UpOBATh JaHHbIE u

PHUCKOB B pamKax MHTEPIIPETUPOBATh IOJIyYEHHbIE PE3yJIbTaThl;

OTJIEJBbHBIX OusHec- YMEHME pemarh 3aJadd  KJIacTepu3alui,

IIPOLIECCOB u KJIacCU(UKALUU, PETPECCUN; YMEHUE CTPOUTH

(YHKIMOHATIBHBIX AHAJIMTUYECKYIO OTYETHOCTb.

HaIpaBJIEHUN Ha ypoBHe HaBBIKOB: HaBbIKM pEIICHUS
3ajjady  KJacTepu3alMd,  KiaccuuKkanuy,
perpeccuy; HaBbIKU MOCTPOEHUS
AHAJMTUYECKOH OTYETHOCTH M AamOOopIoB;
HAaBBIKH s¢dexTuBHON AHAJIMTHYECKOU

paboThl B NPHKIATHOM PEKOMEHIOBAHHOM
IPOrPaMMHOM O0€eCIIeUeHNH .

! PeKOMEHI0BaHHBIM IPOTPAMMHBIM 00ECIICYEHUE SBISETCSL:
1. Orange (cBob6oaHOe T10) https://orangedatamining.com
2. Loginom Community (cBo6oanoe I10) https://loginom.ru
3. MS Power BI Desktop (cBoboanoe I10) https://powerbi.microsoft.com/ru-ru/

4. A Takxe NPUKJIAJHBIX A3bIKOB IPOrpaMMHUpPOBaHus, Haripumep Python, R.

JlarHas gucrumInHa He pexycMaTpuBaet ucnonb3oBanue [10 opucasMu odrcroro tuma (MS Excel, MS Access

nT. H.) JUISL aHalIn3a U BU3yalln3allui JaHHBIX.
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2. O0bem 1 MecTO JUCHHUILINHBI B cTpykType OII BO

O0bem MM CHUIIIMHBI

Hucummmaa B1.B.06 «AHanu3 W BH3yanu3amusl [TaHHBIX» COCTaBJsIeT 4 3a4eTHBIC
eAUHUIBL, T. €. 144 akagemudeckux daca (108 acTpOHOMHUYECKHX YacoB).

Ha koHTakTHyt0 paboTy c mpernojaBaTeseM BblIeneHo 48 akajgeMuueckux 4acoB (36
aCTPOHOMHYECKUX YacoB), W3 HUX 16 akajgemuueckux 4acoB (12 acTpOHOMHYECKHX YacOB)
nekuui u 32 akagemMuueckux yaca (24 acTpOHOMMYECKHX dYaca) MPAaKTUYECKUX 3aHATUM, Ha
CaMOCTOSITENIbHYI0  paboTy oOyuwaromuxcs BblIesneHo 92 akagemuueckux d4aca (69
aCTPOHOMMYECKHX YacoB) JJIsl OYHOH (/0;

Ha xonTakTHyto pabOoTy c mpemnogaBaTeneM BblaeneHO 24 axagemuueckux vaca (18
aCTPOHOMHUYECKHUX YacCOB), U3 HUX 8 aKaJeMHUeCKHUX 4acoB (6 aCTpPOHOMUYECKUX YaCOB) JICKIIHMA
n 16 akagemudeckux dYacoB (12 acTpOHOMHUYECKMX 4YacoB) MPAKTUYECKUX 3aHATHHA, Ha
CaMOCTOSITENIbHYI0  paboTy oOydwarommuxcsi BblgeneHo 116 akamemuueckux 4vacoB (87
ACTPOHOMUYECKHX YaCOB) ISl OYHO-3209HOH (/0.

Mecro nucuumiunsl B ctpykrype OII BO

Hucunmuza b1.B.06 «AHanu3 u Bu3yanusalus JTaHHBIX» HU3ydaercs Ha 2 Kypce, B 4
CeMecCTpe JJIsl CTyIEHTOB OYHOM, OYHO-3a049HOM (popMbI 00yUeHHS.

OcBoenue nucuuiuinibl b1.B.06 «Ananu3 u Buzyanuzanus JaHHBIX» MTPOUCXOAUT TOCTIEe
ocoenus nuciumuiid b1.B.01 «Qkxonomuyeckas undopmaruka», b1.0.06 «Anroputmuzanus u
IIPOrPaMMUPOBAHUEY.

HBy‘-IeHI/IC JUCLHUILIMHEI 3aKaHYMBAETCS 3a4E€TOM C OLICHKOM.

3. Conep:xaHue M CTPYKTYpa IMCHHUIIIHHBI
3.1. CTpyKTypa QM CHUIINHbBI

Ounasa ¢hopma ooyuenusn

O0beM TUCHMILIMHBI, K. Yac.
KonTakTHas padora dopma
o0yyarommxcst ¢ TeKyl1ero
Ne i/ HaumeHnoBaHue Tem npenojaBartejemM KOHTPOJIfA
B (pa3nesioB) Bcero 10 BUIAM Y4eOHBIX CPO | ycneBaemocTu**,
3aHATHI NMPOMEKYTOYHOM
J/ | JP/ | T3/ KCP arrecrauuu™**
A0T | 10T | 10T
Tema 1 IlonrotroBka HOAHHBIX K 26 ) 4 20 0. 1103
aHAJIN3y
Tema 2 | Busyanuzamus JaHHBIX 34 2 12 20 0, 1103, K
Tena 3 MammnaHoe oOydeHue c¢ 36 2 2 20 0. 1103
YUUTEIEM




O0beM TUCHMILIMHBI, K. Yac.
KonTakTHas padora ®opma
o0yyarommxcst ¢ TeKyl1ero
Ne i/ HaumeHnoBaHue Tem npenojaBartejemM KOHTPOJIfA
(pa3nesioB) Bcero 10 BHIAM Y4eOHbIX CPO | ycneBaemocTu™*,
3aHATHI NMPOMEKYTOYHOM
J/ | JP/ | T3/ KCP arrecrauuu™**
A0T | 10T | 0T
Tena 4 MarmaHoe oOydyeHue 0e3 26 ) 4 20 0. 1103
YVUUTEIIS
Tema 5 | HelipoHHble ceTn 18 2 4 12 O, T 1103
[IpoMexyToUHas aTTecTarus 4 3a0
Bcero: 144 16 32 92
Ouno-3aounan hopma odyuenusn
O0beM TUCHUIIMHBI, AK. Yac.
KonrakTHas paéora dopma
o0yuarouuxcs ¢ TeKyIllero
Ne /it HanMenoBaHmne Tem npemnoaaBaTejiemM KOHTPOJIsA
h (pa3neJioB) Bcero M0 BHIAM Y4eOHbIX CPO | ycneBaemocTH™*,
3aHATHI MPOMEKYTOYHOM
JI/ JIP/ | M3/ KCP arrecrauuu™**
JAO0T | 10T | 10T
Tema 1 [TonroroBka MJaHHBIX K 73 ) ) 24 0. 1103
aHATN3Y
Tema 2 | Busyanuzanusi JaHHbIX 28 - 4 24 O, 1103, K
Tena 3 MamunaHoe oOydeHue ¢ 30 5 4 24 0. 1103
YUUTEJIEM
Tena 4 MarmmaHoe oOydyeHue 0e3 30 ) 4 24 0. 1103
YVUUTEIIS
Tema 5 | HelipoHHble ceTn 24 2 2 20 O, T 1103
[IpoMexyTouHas aTTecTanus 4 4 3a0
Bcero: 144 8 16 116
Hcnonb3yeMbie cokpalieHus:
J. — 3aHaTHA  JIEKIUOHHOTO TuMa (JIEKIUM W WHBIE y4eOHBIC  3aHATHS,

pelyCMaTPUBAIOIINE TPEUMYIIIECTBEHHYIO Iepeiady yueOHoi nHPOpMaITUU MeAarorndecKuMu

paboOTHUKAMU OpraHu3aluu U (WIM) JIMLAMU, MPHUBJIEKAEMBIMU OpraHU3aleil K peaau3anuu

00pa3zoBaTeNIbHBIX IPOrpaMM Ha UHBIX YCIOBUAX, 00YUarOIUMCS).

JIP — nabopaTtopHble paboThI (BUJ 3aHATUI CEMUHAPCKOTO TUTIA).

[13 — npaktuueckue 3aHATUS (BUABI 3aHATHH CEMHUHApCKOro THUIA, 3a HMCKIIIOUEHUEM

abopaTOPHBIX padoT).

KCP - wunnuBumyanmpHasi paboTa OOyYaroImIMXCS C TEJAarorTHYeCKUMH pPabOTHHKaMHU

OpraHu3alyy 1 (M) JULAaMH, IPUBJIEKaEMbIMU OpraHU3alMel K peaau3anuu 00pa3oBaTeIbHBIX

mporpamMm Ha UHBIX YCJIOBUAX (B TOM YHUCJIC MHANBUAYAJIbHBIC- KOHCYJ'II)TaHI/H/I)




JNOT - 3aHsATHS, TPOBOJAUMBIE C NPUMEHEHHEM IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTHI, B TOM YHCIE C MPUMCHCHHEM - BHPTYaJTbHBIX AHAJIOTOB MPOQPECCHOHATBHON
JCSATEITLHOCTH.

CPO - camocrositenbHass paboTa, ocymiecTBiasiemass 0e3 y4yacTHs MeJaroruyecKux
pabOTHUKOB OpraHu3alud u (WJIW) JIHI, T[PUBICKAEMBIX OpraHU3alMedl K peanu3aluu
00pa30BaTEeNbHBIX IPOTPAMM Ha MHBIX YCIOBUSX.

llpumeuanue:

**% — (opMBl TEKyIIero KOHTPOJA ycmeBaeMocTH: onpoc (O), mecmuposarnue (T),
npakmuxo-opuenmupoganuvie 3adanus (I103), konmponvnas paboma (K).

*#% _ popma mpoMekyTOUHOH aTTecTauu. sauem ¢ oyenkou (3a0).

3.2. Conepxxanue IMCUUNIMHBI
Tema 1. IloaroroBka JaHHBIX K AHAJIU3Y
Onenka kauecTBa JaHHbIX. @uubTpanus JgaHHbIX. OOpaboTka ayOIMKaToB U
npotuBopeunii. ['pynnupoBka paHHbiX. CnusHue pgaHHbIX. KBanroBanue. KoaupoBanue
KaTerOPHAJIbHBIX TMEPEMEHHBIX. BOCCTaHOBIIEHME NPONYIICHHBIX 3HAa4eHUM. BrplsiBieHue
aHOMAJIbHBIX 3HAYCHUH CTATUCTUYECKUMH MeToJjaMH (yJaJeHHe U OrpaHUUYCHHE).
IIpakTHueckue 3aHATHSA POBOAATCS € UCIOJIb30BAHUEM PEKOMEHIOBAHHOIO IPUKIIAJHOTO

IPOrPaMMHOTO 0OECTIEYEHHS".

Tema 2. Buzyaau3zauusi JaHHbIX

3aueM Bu3yanu3upoBaTh JAaHHble? OCHOBHBIE MPUHIMIBI Buzyanuzanuu. CrocoOsl
BU3yaJIU3alluH JAHHbBIX.

Busyanuzanuss ~ 1aHHBIX C  HUCIOJIB30BAaHMEM  PEKOMEHJIOBAHHOTO  MPUKIIAIHOTO

IPOrPAMMHOTO OOECTICIECHHUS" .

Tema 3. MamuHHoe 00y4eHHe ¢ yUUTEIeM
[TocranoBka 3a1aun KiIacCU(UKAINU U 33]]a491 PETPECCUU.
Knaccupuxauus

PaccTossHue B MHOTOMEpHOM NpOCTpaHCTBE: EBKINAOBO paccTosiHME, MaHXITTEHCKOE

? PeKOMEHI0BaHHbIM TIPOrPAMMHBIM 00€ECTICUEHHE SBISETCS:

1. Orange (cBob6omnoe I10) https://orangedatamining.com

2. Loginom Community (cBob6oanoe I10) https://loginom.ru

3. MS Power BI Desktop (cBob6omnoe I10) https:/powerbi.microsoft.com/ru-ru/

4. A taxxe NMPUKIAJHBIX S3BIKOB IIpOrpaMMHUpoBaHus, HarpuMep Python, R.
JlaHHas auCHMIUIMHA HE TpejycMarpuBaet ucnoib3oBanue [10 opucHeiMu oducHoro tuna (MS Excel, MS Access
W T. I1.) JJIs aHaJIM3a ¥ BU3yaJIM3alli1 IaHHbIX.

3 PeKOMeHI[yeTCﬂ O3HAKOMUTH CTy]IeHTOB (6]0) Cﬂe}lyIOLL[I/IMI/I BI/I3yaJ'II/ISaIlI/I)IMI/I
http://blog.atkcg.ru/wp-content/uploads/2015/07/1 -#i-cnavinl . jpg
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paccrosinue, paccrosiuue YeOwiméa. [lepemacmirabupoBanue JaHHBIX (MIPUBEIEHUE K €IUHOU
Pa3MEpHOCTH).

OcHoBHBIE aNTOpUTMBI Kiaccudukanuu: Merton Ommxadmmx coceneit. Jloructuaeckas
perpeccusi. MeTon OHOpHBIX BEKTOPOB. JlepeBo pelleHuid, ciay4yailHbIA Jiec, TpaJueHTHBIN
OYCTHHT Ha PEUIarOINX JCPEBbIX.

Matpunia ommbok. Metpuku kadectBa kimaccudukaropa: IlpaBunbHOCTE (Accuracy),
Tounocts (Precision), [Tomxota (Recall) , F, - mepa, AUC

Banupanusa moneneit. CpaBHeHUE MOJIEIEH.

YMeHbllIeHHEe pa3MEPHOCTH AaHHBIX. METO/T TJIaBHBIX KOMITIOHEHT.

Perpeccust

OCHOBHBIE aJITOPUTMBI TIOCTPOEHUS] PErPEecCCHOHHBIX Mojeneil. JIluHeiliHas perpeccus.
Perynspuzanust nuHeiHoit moxenu: rpeOHeBas (ridge) perpeccusi, nacco (lasso) perpeccusi.
Merton Ommxalmmx coceneil. MeToa OmopHbIX BeKTOpoB. CiydyalHBIA Jiec, IpaHeHTHBIN
OyCTHHT Ha PEIAIOINX JCPEBHSIX.

Metpuku KauecTBa perpeccuonnoi mogenn. MAE, MAPE, MSE, RMSE, R?

Banupanusa moneneit. CpaBHeHUE MOJIEIEH.

Tema 4. MamuHHOe o0y4eHue 0e3 yunTeJis

ITocTaHoBKa 3a/1auM KJIacTEpU3ALUH.

Meton k-means. Hepapxuueckas aryiomepaTuBHas KiacTepusauus. PaccrosiHus B
nepapxudeckou kinactepusanuu. enaporpamma. Merogq DBSCAN.

OneHka KauecTBa KJIacTEpU3AlMM: CPEJHEE BHYTPUKIACTEPHOE DPACCTOSHHE, CpEIHEE
MEXKIJIAaCTepHOE paccTosiHue, ko3 duument curysra.

[IpoexTupoBaHME MHOTOMEPHBIX JAHHBIX Ha IUIOCKOCTH € Uconb3oBanneM t-SNE.

Tema 5. Heiiponnblie ceTn

[Tepcentpon PoszenGmarra. Muorocnoitueiii nepcentpon. OOyuenne HC Ha ocHoBe
aJIropuT™Ma 00paTHOTO pacrpocTpaneHus omuoku. ['mybokoe o0yyenue.

Hcnonp3oBaHne HEWPOHHON ceTH Ui peUIeHHs] 3aJad PEerpeccud M KiacCU(UKaIUH.
ITpoGnems! pelieHus 3a1a4 aHajau3a AaHHBIX ¢ ucnosb3oBaHMeM HC (koauuecTBO M KayecTBO
JTaHHBIX, TmepeoOyueHue). Mcnonb3oBaHWe HEWPOHHOM CEeTH Ul pelIeHHs  3aJadu
kinacrepuzanun. Cets Koxonnena. Apxurtekrypa HC nnsi aHanmza JaHHBIX pa3iIMYHOTO THIA

(TeKCThI, N300pakeHMs): CBEPTOUHBIC M PEKYPPEHTHBIC HEUPOCETH.



4. MaTtepunaJbl TeKyl1ero KOHTPOJIsl yCeBaeMOCTH 00y4arouXcs
4.1. B xone peanuzanuu aucuuiuiiebl b1.B.06 «AHanu3 u BHU3yanu3anus JaHHBIX»

HCIOJIB3YIOTCA CIICAYIOINWEC METOAbI TEKYILIEI0 KOHTPOJIA YCIIEBAEMOCTH o6yqafomnx05{:

Tema MeTopl TEKYIIEro KOHTPOJIsS yCIIeBaeMOCTH
Ompoc
Tema 1. [loaroToBka JaHHBIX K aHAIHU3Y [TpakTHKO-OpPUEHTHPOBAHHOE 33aJaHHE
(KOMITbIOTEPHBIN IPAKTHUKYM)
Ompoc

ITpakTHKO-OpPUEHTHUPOBAHHOE 3aJaHHE
(KOMITBIOTEPHBIN TPAKTUKYM)
KontponbHas pabora
Omnpoc
Tema 3. MamunHOe 00y4eHUe ¢ yuyuTeneM [IpakTHKO-OPUEHTUPOBAHHOE 3a/1aHHE

(KOMITBIOTEPHBIN MTPAKTUKYM)

Tewma 2. Buzyanuzanus qanHbIX

Onpoc
[IpakTHKO-OpHEHTUPOBAHHOE 33/1aHNE
(KOMIBIOTEPHBINA TPAKTUKYM)
KonTponbHas pabota
Omnpoc
TectupoBanue
IIpakTHKO-OpHUEHTUPOBAHHOE 3a/1aHNE
(KOMITbIOTEPHBIN IPAKTHUKYM)

Tema 4. MammnaHOe 00yueHue 6e3 yUuTes

Tema 5. HelipoHHbIe ceTH

4.2. TunoBbie MaTepHAJbI TEKYIIEr0 KOHTPOJISI YCIIEeBAEMOCTH 00y4al0IMXCs
Tunosblie oneHoYHbie MaTepuaabl no Teme 1 «IloaroroBka TaHHBIX K AaHAJIU3Y»

IIpumepHbIe TeMBI A5 ONpoca

—_—

. OLieHKa KayecTBa JIaHHBIX.

. OuibTpanus JaHHBIX.

. O6paboTka 1yOIHMKaTOB U MPOTUBOPEUHH.

. I'pynmnupoBka 1aHHBIX.

. Cliusanue gaHHBIX.

. KBantoBanue.

. KonupoBanue kareropuanbHbIX IEPEMEHHBIX.

. BoccraHoBiieHHE MPONYIEHHBIX 3HAYECHUM.

O 00 3 N »n B~ W DN

. Cranmapruzanus JaHHBIX.
10. MeTox riiaBHBEIX KOMIIOHEHT.
11. BeisiBieHHe aHOMANbHBIX 3HAUYEHUH CTATUCTHMUECKUMU MeToAaMH (yAalleHue u

OTPAaHUYEHHUE).



IIpuMepHOe NPAKTHKO-OPUEHTHPOBAHHOE 3aJaHHe (KOMIBIOTEPHbI MPAKTHKYM)
«PemeHue 3a1a44 MOHUTOPHHTA KOPPEKTHOCTH KOHCOJIMIMPOBAHHBIX TAHHBIX HCTOPUH
NMPOJAK CEeTH NMPEANPUATHH POZHUYHON TOPTOBJIW)

Jlis mpuHATUS yHIpaBIEHUYECKUX PEIICHUN O 4YacTOTe MPOBEACHUS CE30HHBIX PaCIpOIaK,
KOTOpBIE JIOJDKHBI YBEJIMYUTH 00BEM BBIPYUYKHU T10 UTOTaM To/ia, TpeOyeTcs: aHalu3 AeATeIbHOCTH
MarasuHOB C BO3MOYKHOCTBIO IIPOTHO3MPOBAHMS BBIPYUKM Ha ciefyroomuid roxa. Jmas aroro
MIPEIOCTABIISAIOTCA JaHHbIE O TpoAaXkax 45 Mara3uHOB, PacIlOJIOKEHHBIX B Pa3HbIX PETHOHAX - B
Ka)KJIOM MarasmHe ecTh HECKOJIbKO OT/ieoB. KomnaHus Takke MPOBOAUT HECKOJIBKO PEKIaMHBIX
MEpONPHUATHI N0 yIIEHKE B TE€UCHUE TO/1a.

TabnuuHbie NaHHBIC TPEACTABICHBI B TEKCTOBBIX (aitlax B (opmare .csv: stores.csv
(marazunsl), train.csv (mpoaaxu), features.csv (MpU3HAKH).

I. BeissBnenue anomanuii (Takxke 0OHapyKEHUE BEIOPOCOR)

— 3TO OMO3HABAaHHE PEIKUX JAHHBIX, COOBITUH MM HAOIIOACHUMN, KOTOPHIC BBI3BIBAIOT
MOJIO3PEHHSI BBUY CYIIECTBEHHOTO OTIMYMUS OT OOJNbIICH YacTH JaHHBIX. AHOMAINU B JaHHBIX
MOTYT BO3HHMKATh MO PA3HBIM IMPHYMHAM OT HETIPABMIILHOTO BBOJA J0 OIIMOOK OIM(POBKH.
Amnanus ga"gHeIx Stores
1. IIpeobOpasyiiTe kaTeropuaibHbIA Mpu3HAK Type B MOPSIKOBBIM, TaK KaK B JAaHHOM MPHU3HAKE
€CTb CKPBITHIN ITOPSJIOK;

2. [Ipeo6pasyiite npu3HaK Size B KB.M.;

3. BeisgBuTe aHomanuu (BBIOpPOCHI) B mpu3Hake Type M ompenenuTe X B MOIXOMASIIYIO IO
3HAYEHUIO K OJTHOMY U3 THUIOB Mara3uHoB, TEM caMbIM 0ciabuB 3¢ dekT BrIOpoca;

4. CoxpaHuTe NOJy4CHHbIC JaHHBIC B (hailil: new _ stores . csv ;

5. OneHnTE Ka4eCTBO OYMCTKU JAHHBIX 110 KKJOMY THITYy Mara3uHOB IO MPHU3HAKY Size:
COOTHECHUTE MEKKBAPTHIIBHBIM pa3Max JI0 OYMCTKH JIaHHBIX K MEKKBAPTUILHOMY pa3Maxy Mocie
OYMCTKH.

II. BHemHee oboraieHue MpeanosjaraeT MpUBJICYCHNE IOMOJHUTEIBHON HH(pOpMaIum
W3 BHEUTHUX MCTOYHUKOB, YTO TIO3BOJIUT MOBBICHTH IIEHHOCTh W 3HAYMMOCTH JaHHBIX C TOYKH
3peHus ux aHanuza. [lox moBbIIEHHEM 3HAYUMOCTU JAHHBIX MOAPA3ZyMEBAETCS, YTO HA OCHOBE
UX aHaju3a MOXHO OylIeT MPUHUMATh YIPABICHUECKUE PELICHHUS NPUHIMIIMAIBHO HOBOTO
YPOBHSI.

Anann3 gaguseix Train.

1. BoisiBure anomanuu (BeiOpocsl) B mpusHake Weekly Sales u mpeoOpa3syiite ux B moaxosiiee
3HA4YeHHUE, TEM CaMbIM 0clIabuB AP QeKT BHIOpOCa;

2. Crpynnupyiite aaHHble TakuM 00pa3oM, 4TOObI IOJYYUTh HOBBIE JaHHbBIE CJEAYIOLIETO
¢bopMaTa: cyMMa BBIPYUKH 10 KaXJI0My MarazuHy 3a OIpPEeJICHHBIN J1eHb;
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3. ChopmupoBaTh HOBYIO TAaOJIHMIYy CO CIEOYIOUIMMM NpuU3HakaMu: «Store», «Value», «Day»,
«Monthy, «Year», «IsHoliday»;

4. CoxpaHuTe TOJIy4CHHBIC JJaHHBIC B (haiijl: new _train.csv;

3a4acTyro JaHHbIE, KOTOPbIE HaM HYKHO HCIIOJIb30BaTh, UMEIOT CIIOXHBIM BUJ; OHU HE BCEraa
ObIBAIOT IEJIBHBIMU, TO €CTh PAa3pO3HEHHBIM HA0Op JAHHBIX, KOTOPBIH B MpoIecce pelieHHs
MOCTaBIICHHOW 3a/1auu TPeOyeTCs CITUTh B OJJMH HA0Op JaHHBIX.

5. CoenvHUTE MAaHHBIE NEW_StOres.cSV M New_train.csv;

6. CoxpaHuTe MoJy4eHHbIe TaHHbIe: value.csv;

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

III. BuyTpenHee oOoramieHHe HE MpEAroiaraeT NPHUBICYCHUS KaKOH-THOO BHEIIHEH
nHpopmanmu. OHO OOBIYHO CBSI3aHO C MOJYUYEHUEM M BKIIIOUEHUEM B HaOOp JIaHHBIX MOJIE3HOU
nH(pOopMaluu, KOTOpas OTCYTCTBYET B SIBHOM BHUJE, HO MOXET ObITh TEM WU WHBIM CIIOCOOOM
II0JTy4€Ha C MIOMOILBI0O MAaHUITYJIALUN C UMEIOIIUMUCS JaHHBIMHU.

Ananmu3 nanHbIX Value.

O} PexTUBHOCTH HCIONB30BaHMSI TOPrOBBIX IUIOIMIAZCH MOMKET OLEHHBATHCS KaK IO OTIeNIaM
BHYTPH Mara3uHa, Tak U 110 Mara3suHy B IIEJIOM.

1. Cozpaiire HoBBI mpu3Hak Effic space m paccuuTaiiTe Mo KakJoW MO3UIMU B JaHHBIX
3G PEKTUBHOCT MCIIOJIB30BAHMS OJHOTO KBAJIPAaTHOTO METPa TOPrOBOH IUIOMIAAN IO KaXIOMY
MarasuHy (CKOJIbKO BBIPYUKH MPUXOAUTCSA HA OJIMH KBAJPATHBIN METP TOProBOM IJIOLIA/IN);

2. CoxpaHuTe MOJy4YeHHbIE JaHHbIe: new_value.csv;

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

IV. lllkanupoBaHue — 3TO OOIIECTIPUHATAs 3a/1a4a NMpeaoOopabOTKU JaHHBIX B MAIIMHHOM
oOydeHuu. MHOrHe ajaropuTMbl MAIIMHHOTO OOYYeHHsS — TpaJueHTHbIE METOJbI, KOTOpHIC
CHJIPHO YyBCTBHUTEJbHBI K IIKAIMpOBaHUIO. OHM OTIMYHO PabOTAIOT HAa MPU3HAKAX, KOTOPHIE
HaxoJATCS Ha OJHOM IIKaJe, Kak mpaBuio, ot 0 1o 1 wium ot -1 g0 1.

Amnanu3 nanHbix Features

PacnipocTpaHeHHBII METOJl WIKAJIWPOBAaHUS JAHHBIX SBISIETCS CTaHAApTU3aLuUs, MpU

KOTOPOM 3Hau€HHE MPU3HAKOB JOJDKHBI ObITh TPUOIMKEHHO CTAaHJAPTHO PACIPE/IeTICHBI.

1. Coenuuauth nanubie: new Vv alue.csv u features.csv;

2. Cpenaiite npeoOpa3oBaHUs JTaHHBIX (aHOMalMUU, BBIOPOCHI, KaTeropualbHbIE NPU3HAKU U
T.IL.);

3. VYpanute mNpuU3HAKU, KOTOpbIe AYONUPYIOT Jpyr Apyra HId KOTOpble HH(POPMATUBHO

BKJIIOUAIOT B c€0sl Ipyrue NpU3HaKH.
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[Tocme mpeoOpa3oBaHus MOJDKHBI OCTaThCS CHENyIOIIME Tpu3Haku: «Storey, «Valuey,
«IsHoliday», «Size», «Effic _ space», «Temperature», «Fuel _ Price», «MarkDown 2,
«MarkDown 3», «MarkDown 4», «MarkDown 5», «CPI», «Unemployment» ;

4. IIpeoOpasyiiTe MpU3HAKH, YTOOBI OHU UMEJH cpeiHee 3HaueHue (0 U CTaHIapTHOE OTKIIOHCHHE
1;

5. Onpenenurte, Kakoi MpU3HAK HE TPEOYETCs MIKAIUPOBATh;

6. Onpenenure, KaKoW MPU3HAK UMEET MAKCUMAIIbHOE 3HAYEHUE MOCIIEC MIKATTMPOBAHMS, a KaKOM

MUHUMAaJILHBII.

Tunosble oleHOYHBIE MATEPHAJIBI 110 TeMe 2 «Budyanusanust AaHHBIX»
IIpumepHbIe TeMbl A5 onpoca (Ha npumepe MS Power BI)

1. Ilenu u 3a1aun BU3yaau3aluy JaHHBIX ?

2. 3a4eM HY)KEH BHU3YyaJIbHBIM KOHTPOJb JAHHBIX IOCIIE UX 3arpy3Kd B AHAJIUTHYECKOE
IIPUIIOKEHUE?

3. OCHOBHBIE IPUHIUIIBI BU3YyaTU3aL1H.

4. CrtocoObI BU3yau3aliK TaHHBIX.

5. Yro Takoe mambopsa?

6. IIpaBuia pazpabotku 3¢(hekTuBHOrO Aamodopa.

7. CemetictBo MS Power BI.

8. [ToaroroBka naHHbIX ¢ moMouplo Power Query.

9. Moxenp nanubsix B Power BI.

10. Beruncisiembie 1oJst U MEPHI.

11. ®opmynsr DAX.

12. ITocTpoenune pa3nuuHbIX BU3YyaJbHBIX NpeAcTaBieHuil B Power Bl.

13. ITy6nukamus otueta Power Bl B cetn aTepHeT.

IIpumepHOe NPAKTHKO-OPHEHTHPOBAHHOE 3a/laHHE (KOMIIBIOTEPHBIN MPAKTHKYM)
«ITomyyeHune aHaIuTH4YECKOH oTYeTHOCTH (Ha mpuMepe MS Power BI)»

Jlerenna: anteuynas cetb OOO «®APMA — lleHTp» HMeeT TpU TOProBBIX TOUKH B
pasHbIx Troponaax Poccuu. Bel momyumnum 3agaHue NpoaHAIU3UpoBaTh paboTy GUPMBL 3a
NPOIIEAINI MepHoA U MOATOTOBUTH HATJISAHBIA OTYET.
3agaua:

—CdopmupoBaTh MHOTOMEpHBI OTYET, OTPAXKAIOMIMK JUHAMUKY CYMM MPOJAX IO
MecslaM rojia B pa3pe3e TOBapHBIX TPYIII.

—CdopmupoBaTh MHOTOMEpHBI OTYET, OTPAKAIOMIMK IHHAMHUKY CYMM TPOJAX IO

MECialaM roaa B pa3pe3c alTek.
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—CdopMupoBaTh MHOTOMEPHBIH OTUET U IpauK IPOAaK B PETHOHAX.

1. 3arpysure B Power Bl nannslie 11 noctpoeHus otueta. Tun qanaeix — Qaiinsl Excel.
Hannbie conepxatcs B ¢aitnax [Ipomaxu, Toapel, Kypc, ['eorpadus.

2. O6benuHUTe TaOIULIBI B €IUHYIO MOJIENb JaHHbBIX.

3. Ilepelinute B mpencraBinenue Otuer. Mcnons3yiite Busyanusarop «Kaprouka» nms
MOJTy4YeHHUs1 O0IIeH CyMMBI IPOJIaXK 33 MEPUO/I.

4. Tloctpoiite Buzyanuszatop «l'mcrorpamma ¢ rpynnupoBKoil», oTmeTruB mons Jlara
(tabmuna Kypc) u Cymma (tadauna [pogaxu). [ToayunTte mpeacTaBieHne Mo KBapTajlaM.

5. Ha manenu Busyanuzauuu Beioepute JInneituatyro guarpaMmy ¢ rpynmupoBKON

Otmetsre mons ToBapuas rpynma (tabmuia ToBapel) u Cymma (tabnuua IIpomaxm).
OTtcopTHpyiiTe TOBapHbIE TPYIIIBI 10 CYMME BBIPYUKH.

6. Ha manenu Buzyanuzamuu Beioepute Kpyrosyto nuarpammy.

Otmetbte monsa O6mnacts (Tabnuma ['eorpadus), Otnen u Cymma (tabnuua [Iponaxm).

7. Ha manenn Buzyanuzamum BeiOepute aumarpammy Kapra. Otmersre monst ['opox
(trabmuma T'eorpadus) u Cymma (tabmuma IIpomaxu). B obnactu dopmaTHpoBaHUS yHaIUTe
Ha3BaHue nuarpammsbl. [lapamerp «lIly3bippkoBass» ycranoBute — 10%. M3menurte nBera
JAHHBIX U CTUJIM KapT.

8. Jlob6aBbTe B OTUET HOBYIO cTpanuily. HoByto crpanuily nepeumenyiite B Tpena. Ha
ctpanune Tpernn moctpoiite Busyanm3atop ['paduk. OtmersTe mons Jlata (tabmuma Kype) u
CymmMma (tabsmmma [Iponaxwu). Jlo6aBbte JInHuto Tpena.

9. Ha manenn Bwusyanuzauuu BbeiOeputre Cpes: mone ToBapnHas rpymma (Tabmuna
Tosapsl).

10. JloGaBbTE Ccpe3 MO TOpoIaM.

IIpruMepHBbIT BAPUAHT KOHTPOJILHOI padoThI
1. VI3 HeCKOMbKUX OTKPBITHIX HICTOYHUKOB MOJA00OPATh JaHHBIE, KOTOPHIE MTO3BOIST
— JIaTh OJJHOTO BCECTOPOHHIOIO XapaKTEPUCTUKY U3 pernoHOB Pd;
— MPOAHAJIN3UPOBATH IMHAMUKY OCHOBHBIX ITOKa3aTeJeil ColnaibHO-I)KOHOMUUECKOTO pa3BUTHUS
peruoHa.
2. 3arpy3utb nanasle B MS Power BI, mocTpouth Moziens AaHHBIX, IPOBECTH HEOOXOIUMBIE
npeoOpa30BaHus TaHHBIX, BBIYUCIUTH MEPHI.
3. [onmoOpate cpencTBa BH3yasM3allik AaHHBIX. llocTpowTh mamOopa, KOTOPBIA ITO3BOJIUT
MIpOaHaIM3UPOBaATh JeMorpaduueckoe, coluaibHOe, SKOHOMHUYECKOE MoJIokeHne peruoHa PO u

ANHAMUKY OCHOBHBIX MokKazartesei. .
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Tunosblie oeHOYHBIC MaTepHaJbl 10 TeMe 3 «MalmnHHOe 00y4YeHHe ¢ YUUTeIeM»:
IIpumepHbIe TeMBbI AJ15 onpoca

1. B uem 3akmrouaercs 3aava kinaccudukanun?

2. PaccTosiHe B MHOTOMEpPHOM MpOCTpaHCcTBe: EBKINMIOBO paccTosiHHE, MaHXITTEHCKOE
paccrosinue, pacctossHue YeOnImena.

3. OcHOBHBIE ANTOPUTMBI Kiaccuukauu: Meto OMmKalmmx coceei.

4. OcHOBHBIE aNTOPUTMBI Kilaccuukanuu: Jlorucruyeckas perpeccus.

5. OcHOBHBIE aNTOPUTMBI KJaccuukanun: MeToa OmOpHBIX BEKTOPOB.

6. JlepeBo pelieHnii U Cily4aiHbIi Jiec.

7. Matpuria ommooK.

8. Metpuku kauectBa KkiaccudukaTtopa: IlpaBunbHOcTh (Accuracy), TouHOCTB
(Precision), [TonHora (Recall), F; —mepa.

9. Kak crpourcsa ROC-kpuBas?

10. Metpuka kauectBa kinaccudukaropa AUC.

11. Bamumanmsa Moaeliei.

12. CpaBHEHME MOENECH.

13. B yem 3aknroyaeTcs 3ajjaya perpeccuu?

14. OcHOBHBIE aNTOPUTMBI TOCTPOCHUSI PETPECCHOHHBIX MOJENEeH: METOJ ONMKaNUIINX
coceaei.

15. OcHOBHBIE aNTOPUTMBI IOCTPOCHHS PErPECCUOHHBIX Moeneil: JIuneitHas perpeccusi.

16. Perynsipuzanus nuHelHON MoJienu: rpeOHeBast (ridge) perpeccus,

17. Perynspu3zanus nunaerinoi moaenu: Jlacco (lasso) perpeccus.

18. Metpuku kauectBa perpeccuonnoi moaenu: MAE, MAPE, MSE, RMSE, R2

IIpyuMepHOe NPAKTUKO-OPUEHTHUPOBAHHOE 3a/JaHNEe (KOMIIBIOTEPHBIA MPAKTHKYM)
«CKOpHHIOBbIC MOJEJIH JJIsl OEHKH KPeIUTOCIIOCOOHOCTH 3aeMIIIUKOBY»

ITocranoBka 3anauu.

B xommepueckom Oanke mmeercss mpoAyKT «HereneBoll moTpeOUTENbCKUN KpEaUT»:
KpPEeIUThl MPEJOCTaBIAIOTCA Ha JIOObIE LIETM C IPUHATHEM DPELICHHS B TEUEHHE HECKOJIBKHX
4acoB.

PykoBocTBO GaHKa MOCTABHUIIO MEpel OTIEIOM PO3HUYHBIX PUCKOB 33/1a4y pa3padoTaTh
CKOPUHT'OBBIE MOJIEIH C PA3JIMYHBIMH CTPATETHSMH KPEIWTOBAaHUS, KOTOPHIE IMO3BOJWIN OBI
YIOPaBIATh PUCKAMU 1 MUHUMM3HPOBATh YHCIIO «O€3HAAEKHBIX» 3a€MIIUKOB.

Pemenue 3amaun.

HNmnoptupoBaTh (aiii ¢ KpeIuTHBIME ucTopusaMu Loans.txt.

B nabope npencrasneno 2709 kpeuTOB C M3BECTHBIMU MCXOJIaMHU TIJIATEXKEH.
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1. C nomomursio o6padoTunka «Kanekynsatop» Ha ocHoBe noss [Ipocpouku 6omee 60 1H.
(COL12) nomyuute HOBOE mose Kiacc 3aeMiuka.

2. Paznenute HaboOp HA TECTOBOE M OOyYarOIIee MHOXKECTBA.

3. IlocTpoiite moaens Jloructudeckoit perpeccun. Beixoanas nepementnas — Kiacc
3aeMIIUKA.

4. 3anumuTe ypaBHEHHE JIOTUCTUUYECKON PETPECCUU.

5. OueHnTe Ka4ecTBO MOJENH, UCIIOIb3Ys Pa3INYHbIE METPUKH.

6. Uemy MOXeT ObITh paBHO 3HaUEHHUE MapaMeTpa «IOPOT OTCEUCHHS»?

— Bribepure 3HaueHNe napaMeTpa «Iopor OTCEUEHHsD», UCIONb3Ysl BU3yanu3arop ROC-
KpHUBasi.

— Bri0epure 3HaueHNe mapaMeTpa «IOpor OTCEUCHUS», UCIIOb3Ysl IPABUIIO

po 1

1+ Crn
CFP

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

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

CFN
CFP

OrtHomieHue H3ICPIKECK 3aaaTb CaMOCTOATCIBHO.

7. Kak wn3MeHseTcs erI[PITHLIﬁ peﬁTHHF 3aCMIIKMKa C KaxXIbIM JOIIOJHUTCIbHBIM

K IABEHIIEM?

8. Ompeenure K KaKOMy KJaccy OyAyT OTHECEHBI 3aEMIIUKU
— MyxuuHa, 43-X JI€T, COCTOUT B Opake, 2 mwxauBeHIa, 10xo01 — 50000 py0., omsIT
paboter — 20 JeT, CpOK MPOKUBAHUS Ha 0JTHOM MecTe —10 JIeT., HeIBIKUMOCTD 0, MECSTYHBIN
wiarex 7500 py0.
— Kenmmuna, 30-tu net, He 3amyxem, | wxausenen, noxox — 40000 pyO., onbIT

paboTel — 6 1eT, cpok npoxkuBanus — 10 net, HenBHXKUMOCTh 0, MecsuHbIi Tu1aTex 5000 pyoO.

Tunosblie OLleHOYHbIE MaTePHAJIBI 110 TeMe 4 « MamnHHOoe 00ydyeHue 0e3 yduTeas»:
IIpumepHbIe TEMBI VI OIIPOCA
1. B yem 3akirodaercs 3aj1a4ya KJ1acTEpU3aLUHU.
2. Knacrepuzauusa meronom k-means.
3. PaccrosiHne B MHOrOMEPHOM MPOCTPAHCTBE: EBKIIMIOBO pACCTOSHUE, MAHXITTEHCKOE
paccrosinue, pacctosnue YeObImena.

4. Yto Takoe LeHTpoua?

15



5. Kak B anroputme k-means omnpesensercs NpUHAIICKHOCTh TOYKH K TOMY WIA HHOMY
Kiacrepy?

6. UTo sABNIsIeTCS YCIOBHEM OCTAaHOBKH alNropuTtMa k-means?

7. Uepapxuueckas arioMepaTUBHAs KJacTepu3alusl.

8. PaccTosiHUS B HEpapXUUECKOH KIacTEpU3aLUu.

9. denaporpamma.

10. Knacrepuszanus merogqom DBSCAN

11. Ouenka kauecTBa KJIaCTEpU3AIMU: CPEIHEE BHYTPUKIACTEPHOE PACCTOSHUE, CpEeTHEE
MEXKJIACTEPHOE PACCTOSIHUE.

12. Ouenka kauecTBa kinacrepusanuu: Koagduument cunyara.

13. IIpoekTpOBaHKE MHOTOMEPHBIX TAHHBIX HA IUNIOCKOCTh C UCIOJIb30BaHuEM t-SNE

IIpakTHKO-OpHMEeHTHPOBaHHOE 3a1aHHe (KOMIILIOTEPHbIN NPAKTUKYM) «CerMeHTAlUSA
KJIMEHTOB KOMIIAHUM

.HGI‘GHI[aZ PYKOBOACTBO OTACTIa MAPKETUHI'A CCTU KHUXXHBIX MAara3uHOB I10 IPOJAKE KHUT
pa3aMYHOM  HAmpaBIEHHOCTH (OT  JEJIOBOM  JIUTEpAaTypbl A0  XYIOXKECTBEHHOH U
pa3BleKaTeNbHON) TOCTaBWJIO 3aJadyy CEerMEHTAllUd CBOMX IIOCTOSHHBIX IOKyHaTeneH,
BBISIBJICHUSI UX TpeAnouyTenuid. [Ipenmonaraercs, 94to 310 OyAeT UCMOIB30BaTHCS B OYayIEM st
OINNTUMHU3AIUN ACCOPTHUMCHTA KHWIKHBIX Mara3mHOB, MNPOBCACHUA PCKIIAMHBIX aKLII/Iﬁ n I
JIPYTUX LETEH.

B kauecTBe MCXOAHBIX NAaHHBIX AJII CEIMEHTAllMU BHICTYNAIOT JAHHBIE O MOCTOSHHBIX
MOKYTAaTeNsIX KHIDKHOM CeTH, Y KOTOPBIX MMEIOTCS JUCKOHTHBIE KapThl. bmaromapst atomy, o
MOKYIIATCJIAX U3BCCTHA CIICAYIOIIasd PIH(I)OpMaLII/IHI IO0JI, BO3PACT U OCYIICCTBJIICHHBIC IMTOKYIIKH.

3ananue. Bl BeIcTymaeTe B posin OM3HEC-aHAMTHKA. B BameM pacropsikKeHUH UMEIOTCS

JAaHHBIE KIIMEHTAaX W WX MOKYIKax 3a mocieaauit rof (daiin bookstore.txt).

I[J'ISI y,I[O6CTBa IMPOBCACHNA aHaJlu3a BCC KHHUI'M pa3aciiCHbl Ha IIATb OCHOBHBIX

KaTErOpum.
Kareropus Onucanue
Kuuru xateropun A JenoBas, Hay4Hasi, TEXHUYECKast U yueOHas
auTeparypa
Kuuru kareropuu B Xy10KECTBEHHAs JINTEpaTypa
Kuuru xareropun C KHuru no nureparype 1 UCKyCCTBY U KyJIbType
Knuru xareropuu D Haponnas menuuuHa 1 310poBbe
Kuuru xateropun E JleTekTuBsl, 1I000BHBIE pOMaHbI, (PaHTACTHUKA
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Ilepen BaMu CTOMT 3aJjaua CETMEHTAIIMH KIIMEHTCKOM 0a3bl. Mcnonb3yiiTe pa3nuyHble
QJITOPUTMBI JJIs1 IPOBEJICHUS KIaCTEPU3aLUHU.
1. Pa30eiiTe Bcex KIIMEHTOB Ha cerMeHThI. [lepen mocTpoeHrneM aHaAIUTHYECKOW MOIETH
PEKOMEH/IyeTCsl OTBETUTh Ha CJIEAYIOIINE BOIIPOCHL:

— Kakue npusHaky BKIIOUUTH B ITOPUTM KJlacTepHu3anuu?

— Kakoe konunuecTBo KiactepoB BbIOpaTh?
3. OueHuTe eMKOCTh KaX/10r0 CerMeHTa (MOLHOCTh KJIacTepa).
4. OxapakTepu3yiTe KakJplii CECTMEHT U JaliTe eMy KpaTKOE€ Ha3BaHUE.
5. IlocrapaitTech onucaTh COUMAIbHBINA MOPTPET NOKYIATENIEH KaXI0T0 cerMeHTa. Jlaite
Ha3BaHME KaXIOMY cerMeHTy. [Ipu nnTepripeTannu KiacTepoB Bbl MOXKETE MIPUBIIEKATD JTHO0YIO
CTaTUCTUYECKYIO U (WIM) TpaduuecKyto HHPOPMALIKIO MO KIacTepy: KOJUIECTBO 00BEKTOB,
CpelHee, MUHUMYM, MAaKCUMYM H T.[.
6. Kakoli cerMeHT NpUHOCUT KOMITAaHUU caMblii 00JIbIION 10X0A?

7. Kakoli cerMeHT Bbl cuuTaeTe Haubosee nepcrneKTUBHBIM?

Tunosble OLleHOYHbIe MaTepHAJIbI 110 TeMe S « HelpoHHBbIE ceTH»:
[IpumepHbIe TeMBI A5 oNpoca
. [lepcentpon Po3enbnarra.
. MHOTOCIIOMHBIN ITEPCENTPOH.
. O6yuenne HC Ha ocHOBe anroputMa 0OpaTHOTO PACTIPOCTPAHCHHS OIMINOKH.
. 'myGoxoe obydeHue.
. Mcrionbs3oBaHne HEUPOHHOU CETHU JUIsl PELLEHUS 3a1a4U PErPeccuu
. Ucrionb30Banme HEHPOHHOM CETH [T PEIICHHS 3a]a9 KITaCCUPUKAIIHAH.
. [Ipo6nema nepeodOyuenuss HC.

. Ucnionn3oBanue HeﬁpOHHOﬁ CCTU IJId PCIICHUA 3aJauU KIIaCTCpU3alluu. Cetp KoxonneHa.
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. B ueM 3akirouarorcs mpoueaypbl KOHKYPEHIH, 00beTUHEHUS U TTOICTPOMKHI BECOB?
10. Yro Takoe pagnyc oOy4eHHs U KaKyl0 pOJib OH UTPAET B MPOIECCE TOCTPOSHUS KapThl?
11. Ceeprounas HC
12. Pexyppentnas HC
IIpumepHoe TecTUpOBaHUE
1. BoiOepuTe BepHOe yTBep:KIeHHE:
a. Heiipocetu nosiBunucek HepasHo, B 2000-x rogax
b. Ha3Banue ‘“riy6okoe oOydeHHe” MPOMU30LUIO OT TOTO, YTO HYXKHO BCErJa OYEHb
rITyOOKO MOTPYKAThCS B MPOIIECC YTEHUS CTaTel, YTOOBI TIOHSATH AJITOPUTM
c. Hazpanue “rmy6okoe 00y4ueHue” mpou3o0IIo OT TOT0, YTO B COBPEMEHHBIX M CHIIBHBIX

HEHUPOCETSIX 0OBIYHO MHOTO CIIOEB (O0IBINE, YeEM, CKaXKEM, S)
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d. Deep Learning HY>KHO MCHOJB30BaTh BE3/lE, I/I€ ATO BO3MOXKHO, JJaXKe TaMm, I/l yKe
OUYEHb XOPOIIO PabOTaIOT OOBIYHBIE AITOPUTMBI (0€3 MAalIMHHOTO 00y4EHNs)
e. Jlisa xopoieit paboTsl HelipoceTH €€ 00BIYHO HYKHO COBCEM MaJI0 JAHHBIX, KOTOPHIC

JIETKO M OBICTPO coOuparoTcs
2. 3agauyu KIaccu(PpUKALUU PeIIAIOTCs CIeyIOIHMHU AJITOPUTMAMU:

a. aropuT™MOM Apriori

b. HelipoHHBIE CeTH

C. JIMHEHHOM perpeccuu
3. MeToa, KOTOPBIii ejIaeT 3aK/JII04YeHHs] OTHOCUTEJILHO JAHHON CHTYyalluu Mo pe3yjbTaTaM
MOMCKA AHAJIOTHIi, XpaHSIINXCH B 0a3e NpeneAeHTOB OTHOCUTCSH K KATErOPHH ...

a. o0ydyenue ¢ yuutenem"

b. camo00y4aromIencs: CUCTEMBI

c. "oOyuenue Oe3 yuutens"
4. Kak MHOT0 JaHHBIX HYKHO /IS 00y4eHUsI COBPEeMEHHBIX HelipOHHBIX ceTeii?

a. Huckonbko: npu oOyueHuu HelipoceTell JaHHbIE HE UCIIONb3YIOTCS

b. Mano: HelipoceTH ycnemHo o0y4yaroTcsi Ha BBIOOPKax BCETO U3 IECATKOB 00BEKTOB

c. CpeqHee KOMMYECTBO: HAa BHIOOPKAX M3 COTEH WM ThICSY OOBEKTOB MOKHO OOYYHUTH
HEHPOHHYIO CeTh, KOTOpast OyeT paboTaTh XOPOIIO B MIMPOKOM MHOKECTBE CITy4aeB

d. MHoro: st 00y4eHHsT COBPEMEHHBIX HEMpPOHHBIX CeTeil HEOOXOAUMBI COTHH THICSY
WM Ja)kKe MUAJUTUOHBI OOBEKTOB
S. YTo npoucxoauT BO BpeMs 00y4eHHs] HEHPOHHOI ceTH?

a. HactpanBaercs 4ncCIIO CI0EB U YUCIO HEHPOHOB B KaXOM CJI0€

b. HactpauBaercs qyuHa mara rpaiM€HTHOTO CITyCKa

c. HactpauBaetcst BXOAHOM 0OBEKT

d. HactpauBarotcst mapameTpsl clioeB (Beca)
6. YTo Takoe rpagueHTHBIH CIIyCcK?

a. AJITOPUTM MOCTETIEHHOTO OOHOBJIEHHUSI BECOB HEUPOHHOI CeTH BO BpeMs ee 00yueHus

b. Alroput™ ciryd9aifHOTO BBIOOpa BECOB HEMPOHHOM CETH

C. AJITOPUTM BBITIOJIHEHUS MIPEJICKA3aHuUs C MOMOIIBIO HEHPOHHOM ceTH

d. Anroput™m BeIOOpa 00BEKTOB Uit 00yUeHHS HEHPOHHOM CeTH
7. sIBJjieHue nepeodyvYeHnsi XapaKTepUu3yeTcs ...

a. Ype3MEpPHO TOYHBIM COOTBETCTBHEM HEHPOHHOM CETH KOHKpPETHOMY Habopy
o0yJaroIux MpUMepoB, MPU KOTOPOM CETh TEPSET CIIOCOOHOCTh K 0000IIEHUIO

b. BOBHUKHOBEHHEM, B CIlyyae CIHUIIKOM JIOJITOr0 OOydeHHs, HEAOCTaTOYHOTO YHCIa
00yyaroluX MPUMEPOB WIN CIHIIKOM CII0KHON CTPYKTYpbl HEHPOHHON CeTH
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C. BOBHUKHOBEHHUEM, B CIIyyae CIHMIIKOM J0Jroro o0y4eHHs, CIUIIKOM OOJIBIIOTO yucia
00y4aromux MpUMEpOB WU CIUIIKOM CIOKHON CTPYKTYphI HEHPOHHOM ceTH
8. MHoOroc/10iiHbIN NEepCenTPoOH — 3TO CETh ...
a. 00paTHOTO PacNpOCTPaHCHUS CHTHAJA (C OOPaTHBIMHU CBSI3SIMH)
b. B KOTOpOIl BXO/IHOM CHUTHaJl peoOpa3yeTcs B BEIXOIHON, MPOXO/IS MOCIIEA0BATENHEHO
yepe3 HECKOJIBKO CIIOEB
C. IPSIMOTO pacIpoCcTpaHeHus curHaja (6e3 oOpaTHBIX CBS3EH)
9. B MHOTr0CJIOIiIHOM IEepCeNnTpPOHE ...
a. IOJDKEH OBITh XOTsI Obl OJTUH CKPBITBIN CIIOM
b. mpHUCyTCTBHE HECKOJIIBKUX CKPBITHIX CIIOEB OTPaBIaHO JIUIIb B CIy4Yae UCTIOIb30BAHUS
HEIMHEWHBIX QYHKIUN aKTUBALIUU
C. MOKET OBITh KaKO€ YTOJIHO KOJINYECTBO CKPBITBIX CJIOEB, OHU TAKXKe MOTYT BOOOIIIE
OTCYTCTBOBATh
10. 3anosHuTe NpONycKHU B (popmysinpoBKe: "... — BbIXOJHas CBSAI3b HEMPOHA, ¢ KOTOPOii
CUTHAJ (BO30Y KICHUS MM TOPMOKEHHUs) MOCTYIIAET HA... CIeAYOINX HEHPOHOB"
a. CHHAIIC, aKCOHBI
b. akCOH, TOUKY BETBJICHUS
C. aKCOH, CHHAIICHI
11. OgHoHanpaBJ/IeHHbIE BXOJAHbIEC CBSI3M, COCAUHEHHbIE ¢ BBIXOJAMHU JAPYIUX HEHPOHOB —
370 ...
a. CHHAIICBI
b. ciou cetn
C. aKCOHBI
12. Cj10i1 HelipOHHOI ceTH — ITO ...
a. BBIXOJIHAs CBSI3b JJAHHOTO HEWpOHa, € KOTOpPOM CHUrHayi (BO3OYXICHHMS WM
TOPMO>KEHHUS) IOCTYNAET HA CUHAIICHI CIEAYIOIMX HEHPOHOB
b. 0AMH WM HECKOJIBKO HEMPOHOB, Ha BXOJbl KOTOPBIX MOJAETCS OAUH U TOT ke 001Ut
CUTHAJ
C. OJJTHOHAIIPABJICHHBIE BXO/IHBIE CBSI3U, COEMHEHHBIE C BBIXOJAaMH IPYTMX HEHPOHOB
13. Omuodxoii 00yueHns1 HeHPOHHOI ceTH Ha3bIBaeTcH ...
a. mepeoOyueHrne HeHPOHHOU CeTH
b. pa3HOCTb MEX/1y JKEJIaeMbIM M ITOJy4YEHHBIM Ha BBIXOJIE CUTHATAMU
c. ueneBas GyHKIUs, TpeOyrolas MUHUMHU3AIUH B ITPOLECCe YIPaBIIIeMOro o0yueHHs

HEWPOHHOW CETH
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14. lleneBasi pyHKkums, Tpedyomass MUHUMHU3AalMd B Ipolecce YNpPaBJsieMOro o0y4eHust
HEPOHHOI ceTH — ITO ...

a. QyHKIUS OMIHOOK

b. pyHKIIHS TEpeoOyUeHUs

c. omuOka o0ydeHus

IIpakTHKO-OpHEHTHPOBAHHOE 33/1aHNe (KOMIIbIOTEePHBIH NpakTUKYM) «IIpornosupoBanue
yX0Ja K IPYromMy onepatopy KJIMeHTOB TeJIeKOMMYHHMKALIMOHHOM ceTH»

[Ipearaercs pemnTs 3a1a4y U3 00JIaCTH IPOTHO3UPOBAHMS yX0/1a K IPYIOMY OIepaTopy
KJIMEHTOB TEJIEKOMMYHHUKAIIMOHHON CETH.

HmMeroTcs CTaTUCTHYECKUE TAaHHBIE KIIMEHTaX TeIeKOMMYHHUKAITMOHHONW KOMITAHUH T10
COCTOSIHUIO Ha STHBaph U (eBpab HEKOTOPOTO roja.

CrpykTypa (ailioB 0AMHAKOBA U COEPKUT YK€ OTOOpaHHBIC aHATMTUKAMH HanboJee
3HAYMMbIE XapaKTePUCTUKH, BIMAIOLINE HA YXO KJIMEHTa (0TKa3 OT MOJIb30BAHUS YCIyTaMu):
neMorpaduueckasi HHGOPMAIHS U UCTIONIb3YEMBIH Tapud.

1. IToctpoiite monens «HelipoHnHas ceTby.

3. OeHuTe Ka4eCTBO MOJIEIH.

4. [lepeoOyunTe HEUPOHHYIO CETh

— U3MEHUB KOJIMYECTBO CKPBITHIX CJIOEB U KOJIMUYECTBO HEHPOHOB B KaXk/I0M CIIOE;

— YMEHBIIUB KOJIMYECTBO BXO/IHBIX IEPEMEHHBIX (B 3TOM CITydyae ClIeyeT ONpeaenuTh
HOBOE 3Ha4YeHUE TPeOyeMOTo KOJIMYeCcTBa HEHPOHOB).

VY 1aj0ck 11 3HAUUTEIBHO YIYUIIUTh OO0 OMMOKY Kiaccupukanuu?

5. CpaBHUTE KayeCTBO MOJIEIEH.

6. ChopmynupyiiTe peKOMEHJAINN TI0 UCTIOIb30BAHHUIO PE3yJIbTATOB MOJCITUPOBAHHS B

paboTe KOMMaHUH.

Kpurtepun oneHuBaHus yCTHOTO o1Ipoca

DopmMyJMpPOBKA TPeOOBAHMI K CTeNIeHH OCBOCHUS

Onenka
JUCHUILTMHBI

HeynosnerBopurenbl | OOy4Jaronuiics MOKa3bIBAeT HEJOCTATOYHBIC 3HAHHS MPOTPAMMHOTO
0 Marepualia, He CIIoCOOCH apryMEHTHPOBAHO U MOCJIEC0BATEIBHO €ro
u3jarath, JOMYCKaeTCsl rpyOble OIMOKM B OTBETaX, HEMPaBHIBLHO
OTBEYAET Ha ITOCTABJICHHEIN BOITPOC UJIHU 3aTPYAHACTCA C OTBETOM.

YaoenerBoputenbHo | OOyyaromuiicss MoKasbIBaeT IOCTATOYHBIE, HO HE TNyOOKHEe 3HAHUS
MpPOrpaMMHOTO MaTepualia; TpU OTBETE HE JIOMyCKaeT TpyObIx
OIMOOK WM TPOTUBOPEUYUH, ONHAKO B (OPMYIHUPOBAHHUU OTBETA
OTCYTCTBYET JOJKHAsI CBSI3b MEXY AaHAJIU30M, apTyMEHTAlMed u
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BbIBOAAMMU. I[J'I}I MMOJIYYCHHA TIPAaBUJIBHOI'O OTBCTa Tpe6y10Tc;1
YTOYHAIOMIUC BOIIPOCHI.

Xoporiio

OOyuatomuiics moka3bpIBaeT IIyOOKHE 3HaHUS MaTepuaia, 'paMOTHO
€ro M3Jlaraer, JOCTaTOYHO IIOJIHO OTBEYAeT Ha IOCTAaBJICHHBIN
BOIPOC U JIOTIOJIHUTENIBHBIE BOIIPOCHL, YMENO (POPMYIHPYET BHIBOJIBI.
B TO0 Xe BpeMs mnpu OTBETE JOMYCKAaeT HECYIIECTBEHHBIE
MOTPEIIHOCTH.

OTINYHO

OOyuaromuiics  MoKa3plBaeT IOJHBIE W INIyOOKHE  3HAHUSA
IIPOTPaMMHOI0 MaTepHualla, JOTUYHO W apryMEHTHUPOBAHO OTBEYAET
Ha IIOCTaBJIEHHBIM BOIPOC, a TAaKXKE JOINOJHUTEIbHBIE BOIPOCHI,
ITOKa3bIBAET BBICOKHI YPOBEHb TEOPETUUECKUX 3HAHUM.

Kpurtepuu oneHnBaHus TeCTUPOBAHUA

Onenka

@DopmMyJMPOBKA TPeOOBAHMI K CTeNIeHH OCBOCHUS
AUCHUTLTHHBI

Hey,JIOBJ'IeTBOpI/ITeJ'IBH
(0)

50% u MeHblIlIe TIPaBUIIBHBIX OTBETOB.

y):[OBJ'IGTBOpI/ITCJ'IBHO

51-69% npaBUIIBHBIX OTBETOB.

Xopouro

70—84% mnpaBUIBHBIX OTBETOB

OTIMYHO

85—-100% mpaBUIBHBIX OTBETOB.

Kputepun onieHuBaHHUsA BbINOJHEHUS] MPAKTHKO-OPUEHTHPOBAHHBIX 3aJaHMIi

Onenka

dopmyaupPoBKA TPeOOBAHMI K CTENEHH
OCBOEHHUS TUCIHHUILINHBI

Heynosnersopurensn
0

ACIacT BBIBOAOB II0O €€ peE3yjibTaTaM, HE MOXKCT OOBACHUTD

OOyuaromuiicss HENpaBWIbHO pPELIaeT MPAaKTUUECKYIO 3ajady, He

TCXHOJOTHUIO €€
TCOPETUUYCCKUX ACIICKTOB,
BOIIPOCHI HC OTBCYACT.

pelmiCHusA, IIOKa3bIBACT IIOJIHOC  HC3HAHHC
Ha AOOIIOJHHUTCIBHBIC, YTOUHAIOIINC

Y 10BIETBOPUTEIIHBHO

pEeLIeHUN TPAKTUYECKON 3a/lauu, JeJiaeT HEIMOJIHbIE BBIBOJBI 10 €€
pe3ysbTataM JIM00 HEJOCTaTOYHO apryMEHTHPYET CBOE DPELICHHUE;

OO0yuaromuiicst TOMyCKaeT HECKOJIBKO HE3HAYUTEIBHBIX OMMUOOK B

OTBCYACT HAa BOIPOC O TCXHOJIOI'MU €€ PCLICHUSA, HO IPpU OTBCTC
A0IIYyCKAa€T HETOYHOCTH, YTO Tpe6yeT AOIIOJHHUTECIBHBIX BOIIPOCOB.

Xoporio

OOyyaromuiics JOTHYHO M MPABUIBHO pEIIaeT MPaKTUYECKYIO
3ajady, JAEJaeT TPaMOTHBIE BBIBOJBI 110 €€ pe3yjbTaTaM, OTBEYAET
Ha BOIPOC O TEXHOJIOTUHU €€ PEIICHHUs, TOCTATOYHO apTyMEHTUPYET
CBO€ pEIIEHUE, HO IIPU OTBETE JOIYCKAET NOTPELIHOCTH.

OTIM4IHO

OOyyaromuiics JOTHYHO M MPABUIBHO pEIIaeT MPaKTUYECKYIO
3ajauy, JejlaeT I'paMOTHBIE BBIBOJBI IO €€ pe3ysibTaTraM, IOJIHO
OTBEYaeT Ha BOMNPOC O TEXHOJOTMH €€ pEeHIeHHs, IMOIpOOHO
apryMEHTHpYeT CBO€ MHEHHME CO CChUIKAMH Ha HOPMY 3aKOHa,
MIOKa3bIBAET XOPOIIIee 3HAHHE TEOPETUIECKUX ACTIEKTOB.
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Kpurtepuu oneHnBaHusl BbINOJTHEHUS] KOHTPOJIbHOI padoThl.

®opMyJTHPOBKa TPeOOBAHUI K CTENIeHU

Ouenka
OCBOEHMS THCHMIJIHHBI

HeynosnersopurensH | Bemonnenne menee 50 % oObema 3aaHusi KOHTPOJIBHOU pabOThI,

0 HQJIMYME  CYIIECTBEHHBIX  3aMEYaHuii,  CTYIGHT  Jelaer
HeNpaBWJIbHBIE BBIBOJBI 1O €€ pe3yiabTaTam JHOO  He
apryMEHTUPYET CBOE PEILCHUE.

VYnosnerBoputenbHo | Bemmonnenne He menee 50 % oObema 3amaHHMs KOHTPOJIBHOM
paboThl  (BO3MOYKHO HaJM4yMe 3aMeuyaHHil), CTyAEHT Jejaer
HEMNOJIHBIE BBIBOABI IO €€ pe3yibTaraM JU00 HEeA0CTaTOYHO
apryMEHTHpPYET CBOE pellleHHeE.

Xopomio Beimmonnenne He Mmenee 70 % oObema 3amaHMs KOHTPOJIBHOM
paboTel (BO3MOXKHO HAJIWYME HECYUIECTBEHHBIX 3aME4aHuil),
HaJinyue B paboTe apryMEHTHPOBAHHBIX BBIBOJOB Ha OCHOBE IPO-
BEJICHHOT'O aHaJIN3a

OTIn4yHO Breimonnenne He wMenee 85% oObeMa 3agaHWs KOHTPOJIBHOM

pabotbl Oe3 3ameuyaHuid, HaIM4KUe B paboTe apryMEeHTHPOBAHHBIX
BBIBOJIOB Ha OCHOBE MPOBEICHHOTO aHAJIN3a.

5.0neHo4HbIE MaTepHaJbl l'lpOMQ)KyTO‘IHOﬁ aTTeCTalluM 10 JTMCHHUIIJINHE

5.1. 3auyer ¢ oumeHKOI NMPOBOAUTCS C IPUMEHEHUEM CIIEAYIOIIMX METOJOB (CPEACTB):

yCTHBIfI OIpoC U pCHICHUC HpaKTquCKOﬁ 3aa4u Ha KOMIIBIOTEPC.

[Ipu HEOOXOOUMOCTH TPEAyCMATPUBACTCS YBEIMYEHHE BPEMEHHM Ha IMOJTOTOBKY K

IIPOMEXKYTOYHOM aTrtecTanuu. llponenypa mnpoBeaeHHs NPOMEXKYTOYHOM arTecTalyy JUls

o6yqa}omnxc;1 C OI'paHUYCHHBIMHU BO3MOXKHOCTAMH 3J0POBbA U o6yqa}onmxc>1 HWHBAJIMJ0B

YCTaHABJIMBACTCHA C

y‘{éTOM HHIAUBUAYAJIbHBIX HCI/IXO(I)I/BI/ILIGCKI/IX

HpOMe)KYTOLIHaSI arrecTauusa MOXCET IMPOBOJUTHCS B HCCKOJIBKO 3TAIlOB.

5.2. OueHoYHbIe MaTEePHAJIBI IPOMEKYTOYHOM aTTeCTALUN

0COOEHHOCTEMN.

[IpomexyTouHbIN Kpurepuii oneHnBanus
KoMIoHeHT koMIeTeHIMH
VHAMKATOP OLICHUBAHUS
[IKc OC 1I-6.1.2 ITpumenser | [IKc OC II - 6.1 3Haer TEHJCHLUU pa3BUTHUA
COBPEMEHHBIE JemoHcTpupyeT COBPEMEHHBIX TEXHUYECKHX CPEICTB
MH(POPMAaLOHHbIE HaBBIKU MCIOJIb30BaHU U UHPOPMALMOHHBIX TEXHOJOTHH,
TEXHOJIOTHH Ui | ”HQOPMALIMOHHBIX pemaer  3ajadd  KJIacTepU3aluuy,
MPAaKTUYeCKOH  paboOThl B | TEXHOJOTMH Ui pELICHUs | KacCu(UKaLUKU, perpeccuu, B Cpeie
YKOHOMHYECKUX aHAJIMTUYECKUX Y | KOMIIBIOTEPHBIX POTPAMM
MH(POPMALIMOHHBIX CHUCTEMaXx | yIpaBJICHUYECKUX 3a1a4
U pEUIeHHsd aHAIUTHYECKUX
3aj1a4

TunoBble OLleHOYHbIEe MATEPHAJIbI IIPOMEKYTOYHOIH aTTecTALMN

IIpumMepHbIii IepeyeHb BONPOCOB ISl MOATOTOBKHU K 3a4eTy C OLeHKOMH
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—

. OCHOBHBIE 3TaIbl IOCTPOEHUS MOJEINIEN

. @OpMBI NIPEICTABICHUS, TUIIBI U BUJbI JAHHBIX
. Kimaccudukamms 3agaua Data Mining

. OnjeHka kauecTBa JaHHBIX.

. @uibTpanysl JaHHBIX.

. O6paboTka 1yOIMKaTOB U IPOTHBOPEUHIA.

. 'pynmupoBka TaHHBIX.

. Ciiusanaue JaHHBIX.
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. KBanroBanue.

10. KonupoBaHnue kateropuajibHbIX EPEMEHHBIX.

11. BoccraHoBieHNE NPOIYIIEHHBIX 3HAYEHUN.

12. CrangapTusanus J1aHHbBIX.

13. Meron ri1aBHbIX KOMIIOHEHT.

14. BolsiBneHHME aHOMAaJbHBIX 3HAUYEHUH CTATUCTUUYECKMMM MeTojamMu (yJnajeHue u
OTpaHUYECHHUE).

15. KakoBbI Lienu U 3a/1a4y BU3yaJln3aliK JaHHbIX.

16. 3auemM HyXe€H BU3yaJIbHBII KOHTPOJb JAAHHBIX IIOCIIE UX 3arpy3KH B aHAJIUTUYECKOE
MIpUII0KEHUE?

17. CriocoObl BU3yalu3aiiy TaHHBIX.

18. Yo Takoe mambopa? IlpaBuia pazpadboTku 3hpexTuBHOTO namodopaa.

19. Beruucngemsle nomist u Mepsl B Power BI.

20. B yem 3axirouaercs 3agada KiacCupUKamum?

21. PaccrosiHHE B MHOTOMEPHOM NPOCTPAHCTBE: EBKINIOBO PacCTOSHHUE, MAaHXITTEHCKOE
paccrosiHue, paccTosiHue YeObIéRa.

22. OcHOBHbIE aITOPUTMBI KJ1accuukanuu: Meron 6mmkalImx cocenei.

23. OcHOBHBIE aNTrOpUTMBI Kilaccudukanuu: JlorucTuueckas perpeccusi.

24. OCHOBHBbIE aNTOPUTMBI Kilaccuukau: MeToa onopHbIX BEKTOPOB.

25. JlepeBo pelieHuii U CirydaHbIN Jiec.

26. Matpuna omuooK.

27. Metpuku KadectBa kKiaccudukaropa: IlpaBwibHocts (Accuracy), TowHOCTBH
(Precision), [Tomxota (Recall), F1 — mepa.

28. Kak ctpourcs ROC-kpuBas?

29. Metpuka kauectBa kiaccuduxaropa AUC.

30. Bannpanus moenen.

31. CpaBHEeHME MOAENEH.
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32. B yem 3akitovaeTcs 3aja4a perpeccuu?

33. Jluneitnas perpeccusi.

34. Perynspuszanus TuHeHHON Mozenu: rpedHeBast (ridge) perpeccus,

35. Perynsapusanus nunerinoit moaenu: Jlacco (lasso) perpeccus.

36. Metpuku kauectBa perpeccuonnoit monenu: MAE, MAPE, MSE, RMSE, R2

37. B ueM 3akitoyaeTcs 3ajaya KiacTepu3aluu.

38. Knacrepusanus metogom k-means.

39. Uepapxuueckas arjaoMepaTuBHasl KIacTepHU3allusl.

40. Knacrepuzanus metonom DBSCAN

41. Onenka KauecTBa KJIaCTEPHU3aAIMU: CPEJIHEEe BHYTPUKIACTEPHOE PACCTOSIHUE, CPEHEE
MEXKJIaCTEPHOE PACCTOSTHUE.

42. Ouenka kauecTBa kiacrepusanuu: Koaddumnment cumyata.

43. Ilepcentpon Po3enbnarra.

44. MHOTrOCIOWHBIN MEPCENTPOH.

45. O6yuyenne HC Ha ocHOBe anroputma 0OpaTHOrO pacpOCTPaHEHUs OLIUOKY.

46. I'mybokoe o0ydeHue.

47. Ilpobnema nepeodyuenuss HC.

48. Hcnonb3oBaHWe HEUPOHHOM CeTH ISl penieHus 3agaun  kiacrepusanuu. CeTb
Koxonnena.

49. Cpeptounas HC

50. Pexyppentnas HC

IIpumepsl npakTHYECKHUX 33124 /ISl pellleHNs] B KOMIILIOTEPHBIX MPorpaMmax

Bapuanm 1.
Ha ocHOBe MaHHBIX XpaHWUJIUINA JTaHHBIX «baHK» MOMYYHTh CICTYIONTHE OTYETHI M BBIHECTH MX
Ha ITanens OTUeTOB.

1. KonmmuecTBO 07J0OPCHHBIX/OTKIOHEHHBIX 3asSBOK IO KaXJI0My (WIHATY W OTICICHUIO Ha
OCHOBE BCEX MMEIOIMNXCSA JaHHBIX.

2. 10 «ganboiee 3JII0CTHBIX)» HEIIATEIBIIMKOB 10 cocTossauio Ha 10.11.2019

3. CpelHI0I0 MHTEHCUBHOCTb MOCTYIJICHUS 3asBOK MO JHSIM HEJEIH KaXKJI0T0 U3 OTIEICHUN

0aHka Ha OCHOBAaHHMHM BCEX UMCIOIINXCSA JaHHBIX. Ortuer JOIMOJIHUTE COOTBCTCTBYIOIIHUM

rpaduKoM.

Bapuanm 2.

HmnoptupoBaTh TeKCTOBBIH (aiin Loans demo.txt.
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C nomompto 06paboTku «JlorucTuueckass perpeccus» MOCTPOUTh MOJIEb, KOTOpas MOTJia Obl
MpEACKa3bIBaTh HAIMYKE B OyIyIIEM Yy 3a€MIIMKaA TPOCPOUEK MO0 0OCITYKUBAHUIO JI0JITA.

1. OeHuTh KAaYECTBO MOJIENH.

2. YeMy paBeH ONTUMAJIbHBIN MOPOT OTCEYEHUS?

3. Kak wu3MeHseTcsl KpEeOUTHBIM pPEUTHUHT 3aeMIIMKa C KaXIbIM JOMOJHUTEIbHBIM
WKIUBEHIIEM?

4. K KaKOMY KJIaccy OyyT OTHECEH 3aEMIIUK
MysxuuHa, 43-x ser, coctoutr B Opake, 3 wxauBeHia, 20500 goxoma, ombsiT padotsl 20, Cpok
npoxxkuBanus 10, HeaBMAKUMOCTb 0, MECAYHBIN mIaTex 6725.

Bapuanm 3.
HmnopTupoBaTh TEKCTOBBIN (haiin responses.txt.
C nomompio 0o0pabdotok «JlepeBo pemenuit» u «HelipoHHas» ceTb MOCTPOUTH MOJENH,
MO3BOJISIFOIINE MPEACKA3aTh OTKIMK KIMEHTA HA PACCHUIKY.

1. CpaBHUTB Ka4eCTBO MOJIETIEH.

2. Kakyro mopmenb st oTOOpa pPECHOHIEHTOB M3 PACCMOTPEHHBIX BBl BHIOEpETE, €CIU
M3BECTHO, YTO OIOJKET pacchliku coctasisieT 95 000 py6.?

3. CKONbKUM KJIMEHTaM MPUIUIOCH Obl OTMPABUTh MHCHbMA, €clid Obl MBI MPOBOIMIN
pacchuiKy cinydaiiHo? Kakyro sKOHOMUIO JJaeT Halla MOJIeb?
Bapuanm 4.
NmmopTupoBath TeKCTOBBIN (ait mobile.txt.

1. [IpoBecTu cerMeHTaIui0 aOOHEHTOB ONepaTopa MOOUIBLHON CBS3H.

2. [Moctpouth mpoduiii aOOHESHTOB IyTEM BBISIBICHUS UX CXOXKETO TOBEJCHUS B TUIAHE
YaCTOTHI, JNTUTETFHOCTH M BPEMEHH 3BOHKOB, a TAK)KE €KEMECIUHBIX PACXOJI0B;

3. [IpoBectu olieHKY Hanbosee 1 HaUMEHEe TOXOJIHBIX CETMEHTOB.
Bapuanm 5.
VcxonHbie qaHHbIe IpeCTaBiIeHbI B (haiinax 3asBku.scv, JloroBopsl.csv, O0cIyKHUBaHUE.CSV
Ucnonszys MS Power BI, noctpoiite Habop BU3yalln3aTopoB, KOTOPbIE MOMOTYT JIaTh OTBET Ha
CJIETYIOIINE BOIPOCHI:

1. Kto uame obparancst 3a KpeIuTOM: MYXXYHUHBI WU KEHIIMHBI? BepHO 5u 3TO ams
BCEX TUIIOB KPEAUTOB?
2. Kpenutbl Kakoro TWIa dYamie BCEro BbIAaBal OaHK 3a OTYETHBIM mepuona?

CnpaBenuBo Ji 3TO s Beex umuanoB? J{s Bcex oTneneHuin?

3. 3aBHUCUT K 3aACPIKKaA BBIIJIAT IO KPECAUTY OT CEMCHHOI0 ITOJI0KECHHS?

HIkana oueHuBaHus.
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Onenka

®opmyIMpPOBKA TPeOOBAHMI K CTENIEHH OCBOCHUS
JUCHUIIMHBI

HeynoBnersopureiabHoO

OrneHka «HEeyJOBIETBOPUTEIBHO» BBICTABISIETCS 00ydaromeMycs,
KOTOPBII HE 3HAET 3HAYMUTEIBHOM YacTHU MPOrpaMMHOrO
MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, HEYyBEPEHHO, C
OOJNBIIMMH 3aTPYJHCHUSMHU BBIMOJIHACT MPAKTUYECKHE PpaOOTHI.
Kak mnpaBuino, OLEHKAa «HEYAOBJIETBOPUTEIBHO»  CTABUTCS
CTYACHTaM, KOTOpbIe HE MOTYT MpPOAODKUTH oOyueHue Oe3
JOTIOJTHUTENBHBIX 3aHATHM MO COOTBETCTBYIOIIEH IUCLUILIMHE.
VY4eOHbIE TOCTHKEHHUS B CEMECTPOBBI NEPHOJ U PE3yJIbTaThl
pyOeXHOro KOHTPOJS JEMOHCTPUPOBAIM HU3KYI) CTEIEHb
OBJIAJICHUSI IPOTPAMMHBIM MaTEPUAJIOM.

VY 10BIIETBOPUTEIIHHO

OneHka «yZOBIETBOPUTEIBHO» BBICTABIACTCA OOydYarOImIEeMycs,
€ClIi OH MMEET 3HaHUs TOJbKO OCHOBHOTO Marepuajia, HO He
YCBOMJI €ro JeTaiei, J[AOMyCKaeT HETOYHOCTH, HEJOCTATOYHO
IpaBUJIbHbIE (bopMyIMPOBKH, HapyleHuss  JIOTMYeCKOM
IIOCJICIOBATEIFHOCTH B HW3JIOKEHWH IPOTPAMMHOTO Marepuasa,
UCTIBITHIBACT 3aTPYJHEHHMS TIPU BBIIOJIHEHUM MNPAKTUYECKUX
paboT. VYuyeOHble JOCTHKEHUSI B CEMECTPOBBIM MEpUON U
pe3ybTaThl pyOEkKHOr0 KOHTPOJIS IEMOHCTPUPYIOT JTOCTATOUYHYIO
(YIOBIETBOPUTENBFHYIO)  CTENIEHb OBJAJIEHHS IMPOTPAMMHBIM
MaTepHajIoM.

Xopomo

OneHka «XOpOIIO» BBICTABIACTCS OO0yYaroIeMycsi, €CIU OH
TBEPJO 3HAET Marepual, rpaMOTHO U IO CYIIECTBY M3Jaraer €ro,
HE JIONycKas CYLIECTBEHHBIX HETOUYHOCTEW B OTBETE Ha BOIIPOC,
NPaBUIBHO NPUMEHSET TEOPETUUYECKHE MOJIOKEHUsS IIPU PELICHUU
NPaKTUYECKUX BOMPOCOB W 3a7ad, BIAJEeT HEOOXOIUMBIMU
HaBBbIKAMU U IIPUEMaMHU UX BBIIIOJHEHUS. Y 4eOHbIE JOCTUKEHHUS B
CEeMECTPOBBIA TEpUOJ M pe3yJbTaThl PYOEKHOTO KOHTPOJIS
JEMOHCTPHUPYIOT XOPOIIYH CTENEeHb OBJAJAEHUS MPOrPaMMHBIM
MaTEepUaJIOM.

OTIIMYHO

OneHka «OTJIMYHO» BBICTABISIETCd OOydYarolEeMycsl, €CIU OH
ry0OKO W TPOYHO  YCBOMJI  MPOrpaMMHBIM  MaTepual,
UCUEPIBIBAIOILE, [TOCIIE0BATEIbHO, YETKO U JIOTHUYECKH CTPOMHO
u3JaraeT €ro Ha 3a4eTe, YMEET TECHO YBA3BIBATH TEOPHUIO C
IPAKTUKOW, CBOOOJHO CHpaBiseTCsl € 3aJayaMy, BOIPOCAMHU U
JPYTMMH BUJAMU NPUMEHEHUS 3HAHWM, IPUYEM HE 3aTpyAHAETCS
C OTBETOM IPHU BHUJIOU3MEHEHUU 3aJaHH, HCIOJIb3YEeT B OTBETE
MaTepuanl MoOHOTrpaduyeckon JUTEPaTypBhl, IIPaBUJIBHO
00OCHOBBIBAET MPHUHATOE pELICHHE. YUYeOHbIE ITOCTHXKEHHUS B
CEeMECTPOBBIA NEpUOJ M Pe3yJbTaThl PYOEKHOTO KOHTPOJISA
JEMOHCTPHUPYIOT BBICOKYIO CTENEHb OBJIAZICHUS] HPOrpaMMHBIM
MaTEPUATIOM.

6.M€T0}II/I‘ICCKI/I6 MaTepuaJibl 10 OCBOCHUIO TUCHUITJIMHBI

MeToauueckue YKazaHus 1Jis oﬁyqammuxcn M0 OCBOCHHIO ITUCHHUIIIMHBbI




OcBoenue nucuumivabl b1.B.06 «AHanu3 u Bu3yanu3anus JaHHBIX)» MPEANnoaaraer, Kak
ayJIUTOPHYIO, TAK U CAMOCTOSTEIbHYIO pabOTy CTYJIEHTOB.

AynutopHas paborta mpoBoauTcs B (opme mnpaktuyeckux 3aHsaTuid. [loaroroBka
3aHATHSAM JIOJDKHA HOCUTh CHCTEMATHYECKHUH XapakTep. OTO IO3BOJUT OO0ydaromeMmycs B
MOJTHOM 00beMe BBHITIOTHUTH Bce TPeOOBaHUS MPEIo1aBaTers.

CamocrosiTenbHasi padoTa sBISETCS 0053aTeTbHBIM KOMIIOHEHTOM TpoIlecca MOATOTOBKU
MarucTpoB, oHa (POPMHUPYET CaAMOCTOSITEIHLHOCTD, ITO3HABATEIIbHYI0 aKTUBHOCTH, BhIPa0aThIBAET
MPaKTUYECKUE HABBIKK PAOOTHI ¢ HAYYHOU JTUTEPATYPOM.

OO0muit o0BeM ayAWTOPHONH U CaMOCTOSITENIBHOM paboThl ompenensercs y4eOHO-
TEMAaTUYECKUM TUTaHOM. M3yueHune JUCIUTUTMHBI 3aBEPIIAeTCs 3a4ETOM C OIIEHKOM.

VYcnemHoe wu3ydeHWE MUCIMIUIMHBI TPeOyeT TOCEIICHUS W aKTUBHOW paboThl Ha
MPaKTUYECKUX 3aHATHUAX, BBIMOJHEHUS YUYEOHBIX 3aJaHUi IpernojaBaTesi, O3HAKOMIICHUS C
OCHOBHOM U JOIIOJIHUTEJILHOU JIUTEPATYPOM.

MeToanueckue peKOMeHIAlUN 110 MPOBEIEHUI0 0Npoca

YcTHBIE OMPOCHI MPOBOASTCS BO BPEMsI IPAKTHYECKUX 3aHATUN. TeMaTnka 00CyK1aeMbIX
BOIIPOCOB COOECEIOBAHMS HE JOJKHA BBIXOIUTH 32 PAMKH OOBSBICHHOU /IS JAHHOTO 3aHITHS
TEMEL.

[Ipu omeHke ycTHOTO coOeceIOBaHUs aHATN3y MOJJICKUT TOYHOCTH (HOPMYIHUPOBOK,
CBS3HOCTh WB3JIOKEHHUS MaTepuaia, OOOCHOBAHHOCTh CYXKJEHHH, OIMOpa Ha HOPMATHUBHBIE
JIOKYMEHTBHI.

MeToanyeckue peKOMeHIAMH 10 MPOBeIeHUI0 TECTUPOBAHUSA

TectupoBanne — yudeOHasi TEXHOJIOTHsI, MO3BOJIAIONIAS U3MEPATHb 3HAHUS, YMEHUS U
HaBBIKM CTYJEHTOB, COCTOSIIAs M3 TECTOBBIX 3aJaHMi H (POpPMaTM30BAHHBIX MPOIEAYP
MPOBEICHMS, 0OPabOTKH U aHAIN3a PE3yIbTaTOB.

TecTbl mpenocTaBisAIOTCS OOydYaOMIMMCS B KadecTBE pazgaTOYHOrO Marepuana Ha
OyMaXHOM WJIH DJICKTPOHHOM HOCHTEJIE.

[Ipyu TpoBeneHMM TECTUPOBAHUS  OOYYAIOMIEMYCs  3alpeliaeTcs  IOJIb30BaThCS
JOTIOJTHUTEBHOU TuTeparypoil. Ha BeImoHeHHE TecTa oOyyatomemycs gaetcs 30 MUHYT.

Omnnaiin TectupoBanue nposoautcs B cpeae CLO PAHX u I'C.

MeToauyeckne peKOMeHIAMHU 110 MPOBEIEHUI0 KOMIIBIOTEPHOI0 MPAKTHKYMA
(MpaKkTHUKO-OPUEHTHUPOBAHHbBIE 3a/IaHKe)

[IpakTHueckne 3aJaHUs  OCYIISCTBISAIOTCS B (opMe  BBIMOJTHEHUS  MPAKTHKO-

OPUEHTHUPOBAHHBIX 33JaHUN HAa KOMIBIOTEPE C MCMOJIb30BAHHMEM KOMIIBIOTEPHBIX MPOrpamMm

aHaJIM3a U BU3yaJIN3allui JaHHBIX.
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[Tocse BBINOJIHEHHS IPAKTUYECKOIO 3aJaHus MPENnoAaBaTellb MIPOBOJUT ONPOC IO TEME

3aHATHS.
MeToanyeckue peKOMeHIALMH 10 POBEICHUI0 KOHTPOJIbHOI padoThI

B TeueHune cemecTpa CTYJEHT BBINOJIHAET JIBE MPAKTUUECKUX KOHTPOJBHBIX pabOThHI €
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX IIPOrpamMM aHaJIW3a U BU3Yyalu3allMM JaHHBIX. /laHHBIN BUJ
paboThI MPOBEPSIET YCBOCHUE TIOTYUYEHHBIX B X0/1¢ 00y4YeHUs] YMEHUI U HaBBIKOB.

Bpemsi BbINOIHEHHSI KOHTPOJIBHOW pabOThl COCTABIIAET 2 yaca. Y CHEIIHOE BBIIOJHEHUE
KOHTPOJILHOM paboThI SABJIAETCS 00s3aTeIbHBIM JUIsL JOMTyCKa K IPOMEXKYTOUHOM aTTeCTal|H.

MeToanyeckue peKOMEHAAIHMH 110 MPOBEICHUIO0 3a4eTa ¢ OLIeHKOMI

3ayer ¢ OLIEHKOH OocymiecTBIsIeTCs B (hOpMe YCTHOTO OTBETA M PEIICHHUS MPAKTHUECKOH
3aJjauM Ha KOMITIbIoTepe. 3afaHue Ouiera BKIIOYaeT B ce0sl OJJMH TEOPETUYECKUI BOMPOC U OJHO
IIPAKTUYECKOE 3aJjaHue JUIsl PEIICHUs B KOMIIBIOTEPHBIX NPOrpaMMax BU3YyalM3allMM U aHaJIH3a
JAHHBIX.

OneHka pe3yJabTaTOB  YCTHOTO  aTTECTAlMOHHOIO  WCIBITaHUS  OOBSBISAETCS
oOyuarolumcs B IeHb ero nposeneHus. [lpu mpoBeneHnn 3auera ¢ OLIEHKON B ayIUTOPUU MOTYT
OJTHOBPEMEHHO HAaXOJOUThbcA He Oosiee miecTH sk3aMeHymoommuxcsa. Ilo okoHuaHMM OTBeTa Ha
BOIIPOCHI OMiIeTa 3K3aMEHATOpP MOXKET 3a/1aTh YK3aMEHYEMOMY JIOTIOJIHUTEIbHBIC U YTOUHSIOIINE
BOIIPOCHI B IIpeJieax yueOHOro MaTepuraa, BHIHECEHHOTO Ha 3a4€T C OLIEHKOM.

[Ipn oueHke 3HaHMI CTyJEHTa NPENOAABaTENb JODKEH PYKOBOICTBOBATHCSA IPUBEICHHON B
paloueil mporpamme LIKaJION OLIEHUBAHUS PE3yJIbTaTOB, a TAKXKE CICAYIOIMMU KPUTEPUIMHU:

— IPaBHUIIBHOCTb OTBE€TA Ha BOIIPOCHI 6I/IJ'IeT8.;

IMOJIHOTA OTBETA, 3SHAHUEC TCPMUHOJIOTHH;

JIOTUKA U apryMEHTUPOBAHHOCTb OTBECTA,

CIIOCOOHOCTE [I€JIaTh BBIBOIEI.
MeTOI[l/I‘IeCKI/Ie yKa3aHl/Iﬂ JIA Oﬁy‘lalOIlll/IXCﬂ Mo MOAroTOBKE K HpaKTI/l‘leCKI/IM 3AHATUAM

[TpakTu4eckre 3aHATHS CAYXaT Ui 3aKPEIUICHHS H3YYEHHOrO MaTepHalia, pa3BUTHS
YMEHUI U HaBBIKOB paOOThI B KOMIIBIOTEPHOM KJIACCE B CPEJie aHAIUTHYECKOTO MPOrPaMMHOTO
o0ecIeyeHus1, a TaKXKe JUIT KOHTPOJISI MPEMo1aBaTesieM CTEICHH MOArOTOBICHHOCTH CTY/ICHTOB
M0 U3y4aeMOU TUCIUIIIINHE.

ITpu OArOTOBKE K MPAKTHYECKOMY 3aHATHIO, 00yUJaroIeMycst HEOOXOIUMO:

— JI0 OYEpEJHOTO TPAKTUYECKOTO 3aHATHA [0 PEKOMCHIOBAHHBIM JIUTEPATYPHBIM
HMCTOYHHMKAM MPOpadOoTaTh TEOPETUUECKUN MaTepHall, COOTBETCTBYIOIINI TeMe 3aHATHUS,

— B Havaje 3aHATHs 3aJaTh MNPENOJABaTEII0 BOMPOCHI 10 MaTepHaly, BBI3BABIICMY
3aTpyJIHEHHUS B €ro TMOHMMAaHHH W OCBOGHHH TpH PEINICHWH 3ajad, 3adaHHBIX IS

CaMOCTOATCIIBHOI'O PCIICHUSA
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— B XOJZI€ 3aHATHA JaBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYIIECTBY BOIPOCOB;

— Ha MPAKTUYECKOM 3aHSATUH JOBOIUTH Ka)XAYIO 3a7auy J0 OKOHYATEIbHOI'O PEIICHHUS,
J€MOHCTPUPOBAaTh MOHMMAHHE TMPOBEJACHHBIX pacyeToB (aHAIM30B, CHUTyaluil), B ciy4ae
3aTpyAHEHUI 0OpamaThcs K MpernoiaBaTelto.

CryneHraM, NpOINMYCTUBIIMM MPAaKTUYECKOE 3aHATHE, JUOO HE IMOATOTOBMBIIUMCS K
HEMY, PEKOMEHAYETCS HE NO3KE YeM B 2-HEAEHbHBIM CPOK SIBUTHCS Ha KOHCYJBTALHIO K
MIPENnoAaBaTeNio U OTYUTATHCA 110 TEME 3aHATHUS.

MeToanueckue yKazaHus 10 OPraHU3aAMUM CAMOCTOSITEJILHOH Pa0d0Thl 00y4al0IIUXCS

OCHOBHOW LIENBbI0O CaMOCTOSITEIbHON pabOThl  CTYJEHTOB SIBJISETCS  yJIydllleHUE
npoeCCHOHATBPHON  TOATOTOBKM  OOYYalOIIUXCS, HANpaBlIeHHOE Ha  (OpPMHpPOBAHUE
JIeMCTBEHHOM cHCTEMbl (PYHIaMEHTAJIbHBIX U MPO(EeCcCHOHAbHBIX 3HaHUN, YMEHUN U HaBBIKOB,
KOTOpbIe OHM MOIJIM Obl CBOOOJAHO M CAMOCTOSITENBHO NPUMEHSTh B IPAKTHYECKOM
NESTENBHOCTH.

CamocrosiTennbHasi paboTa CTYAEHTOB 1O AUCIHUIUIMHE «AHAIW3 W BU3yaIH3alus
JaHHBIX» CHOCOOCTBYeT Oojiee TIIyOOKOMY YCBOGHHMIO M3y4aeMOro Kypca W TMPOBOJIUTCS B
CIIENYIOIINX BUAAX:

— MOJTrOTOBKA K 3aHATHUSAM B COOTBETCTBUU C 33JaHUSMHU Ha CAMOCTOSITEIbHYIO paboTy C
HCIIOJIb30BAHUEM MAaTEPHUAJIOB NPAKTHUUECKUX 3aHATUHA M TPUBEIEHHBIX HU)KE HCTOYHHMKOB
JUTEPaTYpHl;

— BBIIIOJIHEHHUE JIOMAILIHUX 3a/1aHu;

— IIOATOTOBKA K MPOMEKYTOYHON aTTECTALlUU.

[Ipuctynas K Wu3y4eHUMI0O TOM MWIM HHOM TEMBI, BBIACIAEMOW IO IPEIMETHO-
CUCTEMaTHU3UPOBAHHOMY TMPUHIUIY, HEOOXOAUMO 10 OTIACIBHOCTH M IOCJIEJ0BATEIbHO
paccMOTpeTh KaXIyH M3 4acTed, M3 KOTOpbIX cocToMT Tema. [lpm wu3ydeHum Kypea,
oOyyaromuecst JOJDKHBl YMETh I10JIb30BaThCsl HAYYHOM JIMTEpaTypol Ui CaMOCTOSITEIbHOM
MOJATOTOBKHU K 3aHSTHSM.

MeTtoauyeckue ykazaHus 10 NOATOTOBKe 00yYalOIIMXCS K 3a4eTy C OLeHKOM

[TonroroBka K 3a4eTy C OLICHKOM OCYHIECTBIIIETCS CTYACHTOM CAaMOCTOATEIBHO C
HCIIOJIb30BAaHUEM IIEPEUHS BOIIPOCOB K 3a4ETy C OLIEHKOM, KOHCIEKTA JIEKIIMH 0 TUCLUIUINHE U
PEKOMEHI0BAaHHBIX JINTEPATYPHBIX UCTOUYHUKOB.

B mnepuon moAroToBKM K 3ayeTy C OIIEHKOW CTYJIEHThl BHOBBL oOOpamjarrcs K
npoieHHOMY yueOHOMy Martepuany. IIpm 3TOM OHM He TOJNBKO YKPEIUISIIOT MOJTy4YeHHbIE
3HaHUSA, HO U MOJIY4YaloT HOBBIE.

[TonroroBka cTyjieHTa K 3a4eTy ¢ OLEHKOW BKJIIOYaeT B ce0s /1Ba HTana:

— CaMOCTOATCIbHAs pa60Ta B TCYHCHHUEC CEMCCTpaA,
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— HEMOCPEACTBEHHAs MOATOTOBKA B THU, MPEIIECTBYIONINE 3a4eTy C OIICHKOW 10 TeMam
Kypca.

OCHOBHBIM UCTOYHUKOM TMOJITOTOBKHU K 3a4€Ty C OI[EHKOU SIBJSETCS KOHCIEKT JICKIUH,
r7e yueOHBIM MaTepual JaeTcsli B CHCTEMAaTU3WPOBAHHOM BHJE, KIIOUYEBHIC €r0 MOJIOKCHUS
NETATU3UPYIOTCS, TMOJKPEIUISIIOTCS COBpeMEHHBIMU ¢dakTamMu U HHbOpMalueld, KOToOpbie B
CUJTy HOBU3HBI HE BOIILJIU B OMyOJIMKOBAHHbBIC NME€UYATHBIC HCTOYHUKH.

B xonme moAroToBKkM K 3adeTy C OIGHKOH CTyJeHTaM Heo0XoauMo oOpamiarh
BHUMAaHHE HE TOJHKO HAa YpPOBEHb 3alIOMHWHAHUS, HO U HA CTCNCHb NMOHUMAHHS H3JaraeMbIX

npooseMm.
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7. YueOHast 1uTepaTtypa U pecypcbl HH(POPMAaIHOHHO-TEJIeKOMMYHHUKAIMOHHOM ceTH
"UuTepuer"
7.1. OcHoBHAas1 JUTEpaTypa

1. Ananu3 naHHbIX : yyeOHUK Juis By3oB/ B. C. MxutapsH [u 1p.]; moa penakuueit

B. C. Mxurapsina. — MockBa: W3parensctBo FOpaiit, 2023. — 490c.— (Bricuiee
obOpazoBanne). — ISBN 978-5-534-00616-2. — Texkcr : anexkTponHbI // OOpazoBarenbHas
mwiarpopma  HOpaiit  [caiit]. —  URL: https://urait.ru/bcode/511020 (nata  oOpateHus:
21.05.2023).

2.IlnatonoB, A.B. MamuuHOoe oOydeHue : ydeOHOe TmmOcoOMEe Uit  BY30B /
A. B. IlnatonoB. — MockBa : HzmatensctBo  IOpaiitr, 2023.— 85c.— (Bsicuiee
obOpazoBanne). — ISBN 978-5-534-15561-7. — Texkcr : anekTpoHHbI // OOpazoBarenbHas
mwiarpopma  HOpaiit  [caiit]. —  URL: https://urait.ru/bcode/520544 (nata  oOpateHus:
21.05.2023).

7.2. lono/iHUTEIbLHAS JTUTEPATypa

1. b, ®poukc PeBomtonus B aHaMTHKE: Kak B 310Xy Big Data ynmy4mute Bamr OuszHec
C TOMOIIBIO oOmepanmoHHoW aHanuThkd / ®Opoankc bumwr, mepeBox WM. EBcturneesa; mon
penakuueit B. MbuioB. — MockBa: Anbnuna [Ta6numep, 2020. — 320 c. — ISBN 978-5-9614-
5302-7— Tekcr: aMeKTpOHHBIH // DnekTpoHHO-0nbmuoreyHas cucrema IPR BOOKS : [caiiT]. —

URL: https://www.iprbookshop.ru/93032.html

2. UyoOykoBa, M. A. Data Mining: yueOHnoe nocobue / . A. UybOykoBa. — 3-¢ u3m. —
Mocksa, Caparos: Murepner-Yuusepcuter Mupopmanmonnsix Texnonoruit (MHTYUT), Ai
I[Tu Ap Meaua, 2020. — 469 c. — ISBN 978-5-4497-0289-0. — TekcT: 31eKTpOHHBIN //
DNeKTpOHHO-OMOIHOTEeYHAs cucremMa IPR BOOKS: [caiT]. — URL:
http://www.iprbookshop.ru/89404.html

3. Mupkun, b. I'. BBenenue B aHanu3 JaHHbIX: y4eOHUK U npakTukyM / b. I'. Mupkus.
— Mocks : U3natenserBo HOpaiit, 2020. — 174 ¢. — (Boiciee o6pazoBanue). — ISBN 978-5-
9916-5009-0. —  Tekct: onexktponnsiii // OBC  IOpaiitr [caiit]. —  URL:
https://urait.ru/bcode/450262

4. ITonkopeiToBa, O. A. AHanu3 BpeMEHHBIX pAIOB: ydeOHOe mocobue Juis BY30B /
O. A. TlogkopsitoBa, M. B. CokosnoB. — 2-e u3a., nepepad. u gon. — Mocksa: M3narenscTBo
Opaiir, 2020. — 267 c. — (Briciee ob6pazoBanue). — ISBN 978-5-534-02556-9. — Texkcr:
anekTponnbii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/450587
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7.3. HopmaTuBHBIC IPAaBOBbIE JOKYMEHTHI M HHAS IPABOBasi HHPOpMaLus

1. ®enepanbublil 3akoH Poccuiickoit ®@enepauun ot 27 urong 2006 r. N 149-03 06
nHpopMaluy, HWHGOPMALMOHHBIX TEXHOJOTUAX M o 3amure wuHGopmanuu, CoOpaHue
3akonomarenscTBa PO. OdurmanpHoe nzmganne. 2006 T.

2. ®enepanbHblii 3akoH "O6 uHpopMaruy, nHGOpMaTH3aLMU U 3anmTe MHGOopMau",

ot 20 ¢eBpang 1995 I'. N 24-®3 (c usmenenusamu ot 10 suBaps 2003 r.)

7.4. UuTepHeT-pecypchl

1. www.biblio-online.ru — DnekTporHo-0nbmHMoTeuHas cucrema [DbC] OpaiiT;

2. http://www.iprbookshop.ru — DnektpoHHO-OMONMMoTeuHass cucrema [ObC]

«Iprbooks»

3. https://e.lanbook.com — DnekTpoHHO-O0ubIMOTEUHast cuctema [DBC] «Jlauby.

4. https://dlib.eastview.com — FEast View Information Services, Inc. Kommexuuu

OJICKTPOHHBIX HAYYHBIX U IIPAKTUYCCKUX KYPHAJIOB.

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

6. http://www.intuit.ru — Harmonansnsiii OTkpbITeiii YHUBepcutetr « MHTYUTY;

7. http://www.planetaexcel.ru — caiitr o Bo3MoxkHocTsix MS Excel (mpuemsi, Buieo-

YPOKH, KHUTH);

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 pa6orats ¢ Microsoft Power Bl — nonpo6Hoe pykoBoACcTBO
10. http://community.powerbi.com/ ®opym (anri. s13.) mo Microsoft Power BI. [Tpumepsr

IMPUMCHCHU. OTBeTH Ha BOIIPOCHI. Hcnonn30BaHue Ha MOOMIIBHBIX YCTpOﬁCTBaX " ap.

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

ckaunBanus Microsoft Power BI;

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

TeXHUYeCcKas TokyMeHTanus Microsoft, nokymenranusi Power BI;

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

b0e29fcd68bfa7a0?ui=ru-RU&rs=ru-RU&ad=RU — pyKOBOJICTBO MO CO3JaHUIO MPE3CHTALNU B
MS Sway;

14. http://www.gks.ru — odunmanbuelii caiit denepaibHON CIy>KO0bl TOCYIaPCTBEHHOMN

CTaTUCTUKH,
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15. http://moscow.gks.ru — TeppurtopuansHOii opran denepanbHOM CITyKOBI

roCyJapCTBEHHOM CTATHUCTUKU 110 ropoy Mockse;

16. https://data.mos.ru — moptan OTKpbITHIX AaHHBIX [IpaBuTenbcTBa MOCKBBI

7.5. UHble HCTOYHMKH

1. bunn, ®psnke YkpouieHHe OOJBIIMX JaHHBIX: KaK W3BJEKaTh 3HAHUS M3 MAaCCHUBOB
MHPOPMALIUK ¢ TIOMOIIbI0 TiIyOOoKoi aHamuTuku / @ponkc bumn; mepeBong A. BapaHoB. —
Mocksa: Mann, HBanoB u ®@epbep, 2014. — 340 c. — ISBN 978-5-00057-146-0. — Texkcr:
ANEKTPOHHBIN // DnexkTpoHHO-OmOmuoreyHas cucrema [PR BOOKS: [caiit]. — URL:

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

2. Naknun H.b., OpemkoB B.M busHec-aHanmuTuka: OT JaHHBIX K 3HAHHUAM.. YdeOHOe
nocobue — CII6.: [Tutep, 2013. — 704 c.

3. Bukrop Maiiep-Illen6eprep bonbimme qanabie. PeBomrorus, KoTopas H3MEHUT TO, KaK
MBI J)KUBEM, paboTaeM U MbICIHM [DneKTpoHHbIH pecypc]/ Bukrop Maiiep-IllenGeprep, Kenner
Kykbep— OunektpoH. TekcToBble AaHHble.— M.: Mann, lBanoB u ®epbep, 2014.— 220 c.—
Pexxum moctyma: http://www.iprbookshop.ru/39150.— 3BC «IPRbooks»

4. bapckuii A.b. BBenenue B HelipoHHBIE ceTH [DieKTpoHHBIN pecypc]/ A.b. bapckuii—
DNeKTpoH. TeKcToBbIe NaHHble. — M.: UnTepHeT-YHuBepcurer Mudopmanmonnsix Texnonoruit
(MHTYUT), 2016. — 358 c. — Pexum moctyna: http://www.iprbookshop.ru/52144.html. —
OBC «IPRbooks»

5. Xank 1.9., Yuuepn J1.VY., Paiirc A.J[>)x. busnec-npornozupoBanue. — M.: Bunbsmc,

2013. — 656 c.

8. MarepuanbHo-TeXHHYecKasi 0232, MHPOPMALMOHHBIE TEXHOJOTMH, TPOrPaAaMMHOe
o0ecneyeHne U NHGOPMAMOHHBIE CIPABOYHbIE CHCTEMbI

Jlnis mpoBelneHMsS 3aHATHUH MO0 JUCHMIUIMHE HEOOXOIUMO MaTepHaJIbHO-TEXHHUYECKOE
obecriedeHre yueOHBIX ayIUTOpUi (HATJIATHBIMH MaTepHalaMu, SKPaHOM, MYJIbTHMEIUHHBIM
npoekropoM ¢ HoytOykamu (IIK) s mpeseHtrauuu y4yeOHOro marepualia, BBIXOJOM B CETb
WNutepuer, mporpammubiMu npoayktamu Microsoft Office (Excel, Word, PowerPoint)) B
3aBUCUMOCTH OT THIA 3aHATUH: CEMMHApPCKOIO M JIEKIIMOHHOI'O THIIOB, TPYINIOBBIX U
WH/IMBUAYAIbHBIX KOHCYJIBTALUMN, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTAIlUH.

Jlst caMoCcTOsITETbHOM pabOThl 00YyYArOIIUMCSI HEOOXOAMM JIOCTYN B YWUTAJIbHBIC 3aJIbI
OMOIMOTEKH W/WIM TOMEIICHHWE, OCHAIICHHOE KOMIBIOTEPHONM TEXHUKOH C BO3MOXHOCTBIO
MOJKIIOUEHUS K ceTU «VHTepHeT», JOCTYH B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO

cpeny opranuzanuu u ObC.
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Ba3bl 1aHHbIX, HTHPOPMALMOHHO-CIIPABOYHbIE U MOUCKOBBIE CUCTEMbI
1.www.biblio-online.ru —DnekrporHo-6ubanoreunas cucrema [DbC] FOpaiiT;

2.http://www.iprbookshop.ru — DnexrporHo-6ubnuoreunas cuctema [IbC] «Iprbooks»

3.https://e.lanbook.com - DnexTpoHHO-OMOMHMOTeUHas cucteMa [OBbC] «Jlauby.

4 .https://new.znanium.com DNeKTPOHHO-OUOIOTeYHAs cucrema [9BC]

«Znanium.comy._

5. https://www.ibooks.ru - Dnekrponno-6udmoreunas cucrema «IBOOKS.RUy.
6.https://grebennikon.ru -  DOnexkrpoHHas  Oubnmoreka  M3gaTenbckoro — joma
«I'peOEeHHUKOBY.

7.https://eivis.ru/basic/details — «East View» IloaHbIe TEKCTBI POCCHICKHX HAYYHBIX H

MIPAKTHUYECKUX ’)KYPHAJIOB, a TAK e ra3eT HeHTpalbHOM npeccsl Poccuu.

8.https://elibrary.ru/defaultx.asp? - Hayunas snekrponHas oubnmoreka eLIBRARY.RU.

9.https://www.jstor.org -  Jstor. IlomHBIE TEKCTBI HAy4YHBIX OJKYpPHAJIOB H KHHUT

3apyOeKHBIX U3/1aTEIbCTB.
10.https://link.springer.com - [TonHOTEKCTOBBIE MOJINTEMaTHYECKUE 6a3bl
aKaJIeMHYECKHX JKypHaJIOB U KHHT M3JIaTelIbCTBA Springer.
11.https://academic.oup.com/journals?login=true - JlocTym K HOBBIM BBIIYCKaM H
apxuBy xypHaioB M3natensctBa Oxcdopackoro yausepcurera Oxford Academic;

12.https://journals.sagepub.com - IlomHOoTekcToBast 0a3a HAyYHBIX IKYPHAJOB

AKaJACMHNUYCCKOI0o n31aTcjIbCTBa Sage.

13.https://www.elibrary.imf.org - IMF eLibrary Kuuru nznarensctBa MexayHapOoIHOTO

BaJIFOTHOI'O (1)OHII3,, a TaKXKC MAKpPOSKOHOMHYECCKUC U (1)I/IHaHCOBBIe JaHHBIC.

14.https://www.journals.uchicago.edu - Chicago Journals. JlocTyn Kk HOBBIM BBIITyCKaM U

APXUBY KYpHAJIOB HN3parenncTBa Yukarckoro YHHUBCPCUTETA.

15.https://www.cambridge.org/core/ Cambridge Core. [lonHoTekcToBas 6a3a HayyHBIX

cTareii M KHUT BEIyIIET0 MHPOBOTrO akajgemuueckoro msaarenbctBa Cambridge University
Press.

16.https://www.sciencedirect.com - SCIENCE DIRECT. [lonHble TE€KCTHI KypHaIOB U

cnpaBouHukoB Handbooks u3narensctBa Elsevier
17.https://onlinelibrary.wiley.com - WILEY. Ha miardpopme Wiley AOCTYITHBI BBIITYCKH
1500 akameMuyecKux >KypHaJoB pa3HbIX npoduieil, u3nanueix Wiley Periodicals B 2015-2019.
18.https://link.springer.com/referencework/10.1057/978-1-349-95121-5 - New Palgrave
Dictionary of Economics. CnoBaps, SHIUKIONEAHS, €XKEKBAPTAIbHO OOHOBISIEMBIH
CTIPAaBOYHUK MO YKOHOMUKE.

19.https://lib.ranepa.ru/ru/informatsionnye-resursy/zarubezhnye-resursy/49-ebsco-
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publishing - EBSCO Publishing. EBSCO. N3nanus no sKoOHOMHUKE, OU3HECY, MEHEDKMEHTY,
COLIMOJIOTHH, MOJUTOJIOTHH, HHPOPMATUKE U JP.

20.https://lib.ranepa.ru/ru/informatsionnye-resursy/zarubezhnye-resursy/78-arkhivy-

nauchnykh-zhurnalov - NEICON. ApxuB Hay4HBIX )KypHAJIOB» COCTOUT U3 CTaTeH, BHIIEIIINX
B KypHanax uznarenbcTB: Annual Reviews, Cambridge University Press, Oxford University
Press, Sage Publications, Taylor & Francis.

21.https://www.scopus.com/search/form.uri?display=basic#basic - SCOPUS.

PedeparuBhas 6a3a, ABisromascs yka3aTejaeM HayqHOTO IUTHPOBAHHS
22 .https://cbonds.ru/?show_main - VudpopmaioHHO-aHAIMTHYECKUNH  TOPTaj
(uHAHCOBBIX TaHHBIX HH(opMarmonHoro areHrcTea Cbonds.

23.https://ar.oversea.cnki.net - ba3za JaHHBIX TOJTHOTEKCTOBBIX AHIJIOA3BIYHBIX PECYPCOB

10 BCEM aKaJACMHUYCCKUM JUCHUIIIIMHAM, OHY6J'II/IKOBaHHLIX B Kurae.

24 https://spark-interfax.ru Cucrema nmpohecCHOHAIBHOTO aHalN3a PIHKOB U KOMITAaHHUH
«CITAPK»

25.https://megapro.ranepa.ru/MegaPro/Web - DJEKTPOHHBIM KaTajor Hay4HOUN
ouobmunorexu PAHXul'C;
26.CnpaBouno-npaBoBas cucrema «KoncynbrantlLirocy.

27.OneKTpOHHBIN IEPUOANYECKUN CIIpaBOYHUK «['apaHT».
IIporpaMmmHble, TEXHUYECKHE U YJIEKTPOHHBIE CPeACTBA
00y4YeHHsI M1 KOHTPOJISA 3HAHUIA

1. Aynutopuu, ocHalleHble KOMIIBIOTEPOM C BBIXOJIOM B UHTEPHET.

2. Microsoft Windows 10 Corporate 1909 (konTpaxTt ¢ npoaasuom AO «Jlanut» ot
18.10.2019 Nel117/08-19);

3. Microsoft Office 2019 (kouTpakT ¢ npogasuom AO «Jlanut» ot 18.10.2019 Nel17/08-
19);

4. Google Chrome 76.0.3809.100 (cBoOO1HAs TULIEH3USA);

5. Loginom Community (cBoOO1HAs TUIICH3MS)

6. Orange (cBOOOTHAS JTUTICH3HS)

7. MS Power BI Desktop (CBoGo1Hast TUTICH3MS)
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