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1.

HaunMeHOoBaHHE TUCHUIIINHBI

b1.B.03./1B.01.03 — «TexHOon0rMM BU3yajdbHON aHAIUTHKU U MAIlIMHHOTO 00Y-

YCHUA .

2.

Hepequb IVIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS Oﬁpa3OBaTeﬂbHOﬁ nmpo-

rpamMmsl (llepedyeHb KOMIIETEHIMH) ¢ YKa3aHNEeM UHAUKATOPOB MX I0CTHKEHUSI
U IVIAHUPYEMbIX Pe3yJbTATOB 00y4YeHMs N0 UCHUILIHHE

B coBokymHOCTH ¢ JIpyrMMHU JUCHMIUIMHAMU MOJYJs ydyeOHas AUCIUTLIINHA
«TexHomornu BU3yalbHOM aHAJUTHUKU U MAIlIMHHOTO O0y4eHus» obecrieunBaeT (pop-
MHUpOBaHHE cieayomux kommnerenmuii: [TKII-3.

Pe3yabTaTnl 00yyeHus (yMeHHst

Konx kom- | HammenoBanmne koM-| WHAUKATOPBI 1OCTUKEHUS | U 3HAHMS), COOTHECEHHbIE C MH-
NeTeH U neTeHUnH KOMIIETEHI[ MU JAUKATOPAMHU TOCTUKEHUSA KOM-
MeTEeHU N
1. [leMOHCTpUpYET BlIaJIcHUE OT- |[3HATH: HHCTPYMEHTHI M METO/IbI (hWH-
NeNbHBIMU HHCTPYMEHTAMH U M- [TeXa
ronamMu UHTEXa U1 pelieHus  |YMeTh: TO0Ib30BaThCsl OTACIbHBIMU
mpodeccHOoHaNbHBIX 331249 Ha WHCTPYMEHTAMH U MEeTOJIaMH (h1H-
MHUKPO-U MaKpOypOBHE, B TOM Texa AJsl peleHus npodeccruoHab-
Yrcie Ha ypoBHE (PMHAHCOBOTO  [HBIX 33aJa4 Ha MHUKPO-U MakpOypPOBHE,
[PBIHKA ¥ OTJEIBHBIX €r0 HHCTUTY- [B TOM YHKCIIC Ha YPOBHE (PHUHAHCOBOTO
[TOB bIHKA U OTJICJIbHBIX €r0 HHCTHTYTOB
3HATH: CYIIHOCTH U IPUPOIBI PUCKOB
. TleMOHCTDHpYET OHUMaHHE ,gz)l;;)ll)(lHO-er,HI/ITHOﬁ 1 (pUHAHCOBOH
CYLIHOCTHU M IIPUPOABI PUCKOB Jie- i
HeXKHO-KPEIITHOM 1 (MHAHCOBOT [YMeTh: IeMOHCTPUPOBATH TTOHHMa-
HUE CYLIHOCTH U IIPUPOBI PUCKOB
CriocoOHOCTB pacCUHTHI- cheprt IMEHEeKHO-KPEAUTHON B (PUHAHCOBOM
BaTh, AaHAJTN3UPOBATH, chepsl
MHTEPIPETUPOBaTh co- [3. Branmeet Metonamu aHanmusa u
CTOSIHME U TEHACHIMH  |OLICHKU PUCKOB JICSITEIBHOCTH Op-
MKII-3 pa3BUTHSL PUHAHCOBOTO [FaHM3AIlMH, B TOM YHCIIe (DUHAH-

[PBIHKA, OCYIIECTBIATh
KOHCYJIbTHPOBAHHE €TO0
y4aCTHHUKOB, B TOM
MUCIIC HAa OCHOBE 3apy-
0€KHOT'O OIBITa

COBO-KPEIUTHBIX, U TpeJiaraet
[peIICHHS IO UX MUHUMH3aLUH B
KOHTEKCTE JIOCTHKEHHS (PUHAHCO-
BOI CTAOMILHOCTH, TIPUMEHSIET
(bMHAHCOBBIE MHCTPYMEHTBI AJISI
MHUHUMHU3ALIH TOTePh (PHUHAH-
COBO-KPEIUTHBIX HHCTUTYTOB,
MHBIX OpraHU3aluil pa3IUYHbIX
oTpaciei 5KOHOMHUKH, (HPUHAHCO-
BBIX OPTaHOB, TyOJINYHO-TIPABO-
BBIX 00pa3oBaHMH

3HATEL: METOJIBI aHAJIM3a U OL[CHKH
[PHCKOB J€SATEIBHOCTH OpTraHn3aInit
[YMeTh: Tipe/iarath pelieHus Mo ux
MUHHMHU3AIMHA B KOHTEKCTE JOCTHXKE-
HUs prHAHCOBON CTaOMIBLHOCTH

4. JleMOHCTpUpYET 3HAHHE 3apy-
0EKHOTO ONBITA PETYIMPOBAHUS
(hrHAHCOBO-KpEIUTHOI chepsl U
€€ MHCTUTYTOB B LIEJISIX TOCTHKE-
HUsl (PUHAHCOBOM CTaOMILHOCTH U
oOecTiedeHns1 IKOHOMHUECKOTO PO-
cTa

3HATH: 3apyOeKHBIN OIBIT PETYITUPO-
BaHMs (PUHAHCOBO-KPEAUTHON Cepsl
1 €€ HHCTUTYTOB

[YMeTh: Tipe/iiaratb penieHus 1o ux
MUHHMHU3AIHA B KOHTEKCTE JOCTHXKE-
HUs prHAHCOBON CTaOMIBLHOCTH




3. MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHBIX IPOrpaMm

JucuunnnHa «TexHonorum BU3yabHOM aHAJIMTUKH U MAlIMHHOTO 00YYEHUs
oTHOCHUTCS K MoAayio "LludpoBoe npeanpuHUMATENHCTBO" ISl HANIPABJICHUS TOATO-
ToBKH 38.03.01 Dxonomuka, OIl «OkoHOMuUKa U PuHAHCHY, TPodUIL «DUHAHCH U
OaHKOBCKOE JIEJION.

[TporpaMMa n3y4yeHHs IUCUUIUIMHBI COCTABIEHA C yU€TOM TpeOOBaHuUH, ycTa-
HOBJIEHHBIX cooTBeTcTBYIOIMM OC BO ®unyHusepcurera. M3ydyeHne QuUCHUIIMHBI
«TexHoa0ruM BU3yaabHON AaHAJIMTUKU U MAIIMHHOTO 00Y4YEeHUS» MO3BOJIUT KOHKPETH-
3UpOBAaTh MOJIyYEHHbIE 3HAHUS, YMEHNUS, HABBIKM IPUMEHUTEIBLHO K Pa3pabOTKe peKo-
MEHJALNN U BBIOOPY JTYUIINX PEIICHUI B 001aCTH 5KOHOMUKU U (PUHAHCOB.

3HaHUS U HaBBIKH, [TOJYYEHHBIE B MPOLECCE N3YUYEHUS TUCHUILTMHBI « TexHO-
JIOTUW BU3YaJIbHON AaHAJIIMTUKH U MAIIMHHOTO O0y4YeHHUs» OYyIlyT UCIOIb30BAHBI CTY-
JNEHTaMU TPU U3YYEHUH MOCIEAYIOINUX IUCHUIUIMH, MPETYyCMOTPEHHBIX YYE€OHBIM
IJIAHOM, ITPU HAITMCAHUU BBIITYCKHOM KBanU(UKAIIMOHHON (MarucTepckoil) padboThl, B
MpoIlecce PENIeHUs Kpyra 3a/1ad mpodeCCUOHAIBHON JIEATEIbHOCTH B JaJIbHEHIIIEM.

Tabnuna 2 — MexXIucuuIIMHApHbIE CBS3M TEM AUCIHUIUIMHBI C 00eCTieUnBaCMbIMU
(mocneayrommmu) aucruiuinHamu Harnpasienus 38.03.01 Dkonomuka, OIl «3koHo-
MUKa 1 pUHAHCHDY, Tpoduiib «DUHAHCH 1 OAHKOBCKOE JIEI0».

Ne HaumenoBanue odecme- Homepa pa3nesioB (TeM) JaHHOM QW CIH-
n/n YHMBaeMbIX (MOCIeyI0- IUTHUHBbI, He00XOIMMBIX JIJISl U3yYeHH s
IUX) JUCHHUIIIIHH o0ecnieynBaeMbIX (MOCJIeTYIOIINX) TUCIH-
IJINH
1 2 3 4

1. WNudopmarnmoHHo-aHATHATH-

YecKHe TEXHOJIOTUH B (PUHAH- * *

cax
2. [udpposoii GusHec * * * *

4. O0beM QMCHUIJIMHBI (MOXYJIs) B 3a4€THBIX eIMHUIIAX U B aKaJleMu4e-
CKHX 4acax C BbleJIeHHeM 00beMa ayAUTOPHO (JIEeKIIMU, CEMUHAPbI) U CAMO-
CTOATEJIbHOM Pa00THI 00YYAKOIIMXCH

Jns nanpasnenust noarotopku 38.03.01 Dxonomuka, OIl «xoHoMuKa U DHu-
HaHCB», Tpoduib «DOUHAHCHI U 0AHKOBCKOE AEIO» o0uIas TPYI0EMKOCTh JIUCIIH-
IJTMHBI cocTaBisieT 3 3a4. efl., 108 yacos (Tabmuina 3).

Tabnuna 3 — Tpya10eMKOCTh TUCHMIUIMHBI « TE€XHOJIOrMM BU3yalbHOW aHAJIUTUKHU U
MAaIIMHHOTO O0yUYEHUS»



Hanpasnenue noarorosku 38.03.01 DxoHoMuKa,
OIl «9xoHOMUKA U (DMHAHCHI
Bun
. [Ipoduns «OuHAHCH 1 GAHKOBCKOE AEII0»
y4eOHOU paboThI
BCETO Cemectp 7
(B 3.e. ¥ "acax)
OO06uast TPYA0EMKOCTD JHC- 3/108 3/108
HUITAHBI
Konmakmmuas paboma - 24 24
Ayoumopnuwie 3auamus
Jexyuu 8 8
CeMuHapbl, IPAKTHUECKUE 16 16
3aHATHUS
CamocmosamensHas pa- 84 84
ooma
Bua npomexxyTouHoil arte- 3K3aMeH 3K3aMEH
CcTaluu

5. Coaep:xanue TUCHUIVINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jaesiam)
AUCUMILIHHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMUYeCKUX 4acax) U BUIA0B
Y4eOHBbIX 3aHATHH

5.1 Copnep:xkaHue QMCHUNIMHBI

Temal. IlogkaroueHue U MpeodPa30BaAHNE BHEITHUX JAHHBIX

1.1. OcHoBHbIE MOHATHS, CBA3AHHBIE C BU3yaJM3allUel JTAaHHBIX U BU3yallb-
HOT'O BOCIIPUSITHS

HcTopus Bu3yanuzaiuu JaHHBIX. @OpMBI BU3yaJILHOTO MTPeICTaBICHHs HHPOP-
mari. OCHOBHBIE KOHIETITNH BU3YATbHOTO BOCTIPHUSITHS TpadukoB. CepBUCHI 1JIs BU-
3yanu3auuu faHHbIX (MHCTpyMeHT 115 paboThl co CKBO3HOM aHanuTukoi Google Data
Studio, MHTepakTUBHAsA BU3yan3alus JaHHBIX U Ou3Hec-aHauTuku Tableau, Co3na-
HUE UHTEPAKTUBHBIX IMarpamm, kapt, Tadnui Datawrapper)

1.2. UcTOYHUKM HAaHHBIX.

CoBpeMeHHbIE MTPOTPAMMHEBIE CpeicTBa 00pabOTKM M aHaIM3a JAHHBIX MMO3BO-
JSOT paboTaTh ¢ AecATKaMU UCTOYHUKAMHM JIaHHBIX. BylyT paccMOTpeHbl OIKII0ue-
Hue K 0azam nmaHHbIX (sqlite, postgre), Tabmunam Excel, LibreOffice Calc, daitnam
Text/CSV, XML, pdf, doc. 3arpy3ka u coxpanenue napopmaiuu B pa3Hbix popMarTax
¢aiinos.

Tema 2. Pa6ora ¢ CYB/I SQLite.

1.1. Co3nmanue 0a3bl TaHHBIX, CO3IaHNUE TAOJIHII.

Bbynyt paccmotpens! Tunsl ganHbix SQLite, meTonuka co3ganust b1, Tabnuil,
OpraHu3allys CBsI3eH MEXIy TabJIulamMu.

1.2. PabGora c 3anucsimu B bJ]

Hamonunenue Ttabmui gaHHeiMu. BepiOopka manHbix. MI3MeHeHUE U yaajeHue
JaHHBIX. PaboTa ¢ OTMHOYHBIMU 3aMUCIMU U MHOKECTBOM 3aruceH.

1.3. Opranuzanus cinoxHbeix SQL 3ampocos. Bioxennsie 3ampocbl. CBsi3HbIE



3anpockl. Onepanuu st paboThl CO MHOXKECTBOM 3anucei (00beInHEeHne, nepeceye-
HUE, IEKapTOBBI ONEpaIuuy U T.1.).

Tema 3. Boi0op Bu3yaau3auuu JaHHBIX VI Pa3JIUYHbIX THIIOB JaHHBIX
1.1. Pa30op TUNOB JaHHBIX U BHIOOP MOIXOASIIMX MO HUX TPapUKOB.
1.2. Pabota ¢ KONMMYECTBEHHBIMU M KaU€CTBEHHBIMH JaHHBIMHU.

1.3. CoBmMernieHne pa3nyHbIX TUIOB rpa(UKOB HA OJTHOM IOJIOTHE.

Tema 4. YayuluieHue BU3yaJau3anui.

1.1. TlpenBapurenbHas oOpabOTKa JAHHBIX JJIs YJIYUIIEHUS BU3yau3alluu.
CrnaxuBanue, GUIbTpalys TaHHBIX.

1.2. BelgeneHue u aHaIU3 XapaKTePHbIX 0COOCHHOCTEH B TaHHBIX. TpeH. Pe-
rpeccus.

5.2 YyeOHO-TeMaTHYECKHI IJIAH

TeMbl TUCIMIUIMHBI U BUBI 3aHATAN 71 HampasiaeHus noarotoBku 38.03.01
OkoHomuka, OIl «OkxoHOMHKa M (QuHAHCHDY, Npoduis «DHHAHCHI U OAHKOBCKOE
JIeTI0» MPEICTaBICHBI B TabuIle 4.

Tabnuna 4 — Pacnipenenenue OroakeTa BpEMEHU NIPU U3YUYEHUU AUCHUIUIUHBI « Tex-
HOJIOTHH BU3YaJIbHOM aHAIMTUKUA U MAIIMHHOTO O0YYEHUS» JJI HAalpaBJIEHUs MOATO-
ToBKH 38.03.01 Dxonomuka, OIl «OkoHOMUKa U pUHAHCHD), TPOPUITL «DUHAHCH U
OaHKOBCKOE JIEJI0», OYHO-3a0YHasi 00y4YEeHHs, B Hacax

TpynoeMkocTh B yacax
AyautopHasi padora Dopmbl
e HaumenoBanue Cemu- |3anarus| Camo- | Tekyuero
3 TeMbl (pa3xeia -| crosi- KOHTPOJIA
n/n (pasneua) Bcero Jlex- | MAPPL | BuHTEp) C€TO P
AU CUMILJINHBI Oomas uy | TPAKTH-| AKTHB- | TeIbHasI ycneBae-
1 yeckue [HbIX pop-| padora MOCTH
3aHATHSI| Max
Tewma 1. [Togxmroue- Juckyccus,
1 [Amen npeodpasoBa- 29 6 5 4 0 24 Ob6cyxnenue
HU€ BHEILIHUX J1aH- pe3yabTaToOB
HBIX 13
Huckyccus,
5 Tema 2. Pa§0Ta c 26 5 9 4 0 24 OO6cyxaenne
CYBJl SQLite pe3yJIbTaToOB
3
Tema 3. Bribop Bu- Huckyccus,
3 3yaau3aiyy TaHHBIX 34 6 5 4 0 18 o0cyxaeHne
TUIS1 pa3IMYHbIX TH- pe3yabTaTOB
[MOB JAHHBIX 13




HOCTH

Tema 4. Ynyuienue
BU3yaJu3aluid peasb-

26

Juckyccus,
o0cyxaeHne
pEe3yJIbTaToOB
/13. Beimomnne-
HUE KOH-
TPOJIBHOM pa-
00TBI

18

IJIHHE

B mesoM nmo nucuu-

108 24 16

CormnacHo
yueOHOMY
IJIaHy: KOH-
TpOJbHAs pa-
0oTa u Kypco-
Bas paboTa

84

5.3 Coaep:xaHue ceMUHAPOB, IPAKTHYECKUX 3aHATHI

[{enp mpoBeeHUS MPAKTUUYECKUX 3aHATHI — O0siee rTy0oKOe yCBOEHUE CTYIEH-
TaMU TEOPETUUYECKUX 3HAHUH U (POPMHUPOBAHNUE HABBIKOB UX IPUMEHEHUS B TPAKTHYE-
CKOHM JeATEIbHOCTH. 3aHATHS MPOBOASATCS B AKTUBHOM M MHTEPAKTUBHOM (popMax ¢
IPUBJICYCHUEM BCEX CTYJIEHTOB K 0OCYX/JIaeMbIM BOIPOCaM, BBIOOPY ONTHUMAabHBIX
CHOCOOOB peIlIeHUs] MPaKTUUYECKUX 3a]1ad, YTO CIIOCOOCTBYET MpPO(hecCHOHATBHOMY
Pa3BUTHIO TUYHOCTH Oyaymiero OakanaBpa. ConepkaHue NPaKTUYECKUX 3aHATHH ISt
HarpasieHus noaroroBku 38.03.01 Sxonomuka, OIl «dxoHOMUKA ¥ PUHAHCHDY, TTPO-
buns «DunaHCH U GAHKOBCKOE JesI0» B TabiuIie 5.

Ta6nuna 5 — CoaepkaHue CEMUHAPOB, MTPAKTUYECKUX 3aHATUHN 1O TUCHUTUINHE « Tex-
HOJIOTUY BU3YaJIbHON aHAIMTUKY U MAIIMHHOTO O0YUYEHUs» 7Sl HAarpaBIeHUs TOro-
ToBKM 38.03.01 Dkonomuka, OIl «OxoHOMUKA U PUHAHCHD, TPoduIs «DUHAHCH U
OaHKOBCKOE JIEJIO.

HaumeHnoBanue
TeM (pa3aesioB)
JAMCIUTIJINHbI

ITepeyenn BOonpocoB 1S 00Cy K/AeHUS] HA ceMUHApAaX,
NPAKTHYECKUX 3aHATHAX, PEKOMEH/lyeMble HCTOY-

HUKH U3 pa3ieoB 8,9 (yka3piBaeTcs pa3jiei U NOpsii-

KOBBIil HOMEp MCTOYHHMKA)

DopMbl IPOBEICHUA
3aHATHH

TTogkarouenue u
peoOpa3oBaHue
BHEIIHUX JaHHBIX

VcTopus BU3yaln3anuy JaHHBIX.

DopMbI BU3YaIbHOTO MPEICTABICHUS HH(OPMAIIHH.
(OCHOBHBIE KOHIICTIIIH BU3YAJILHOTO

BOCIIPHUSITHS TPApHUKOB.

CepBucHI [uTs BU3yanu3auy qanabix (MHCTpyMeHT amst
paboThI co ckBO3HOI ananutukoit Google Data Studio,
WHaTepakTHBHAS BU3YyaJIN3allvsl TaHHBIX U OW3HEC- aHa-
mutuku Tableau, Co31anue HHTEPAKTUBHBIX TUArpPaMM,
kapt, a0yt Datawrapper)

PexoMeHTyeMble HICTOUHUKH JIUTEpaTyphl: 8. 1-3

[IpakTuKyMm 110 perie-
HUIO 33124 110 TeMa-
TUKE 3aHATHS B
MaJbIX rpynnax (2-4
CTY/IEHTa) U KOJUIEK-
TUBHOE 0OCYKJIeHNE
[pELIEHUI




Pa6ora c CYB/]]
SQLite

Co3znanue 0a3pl JaHHBIX, CO3MaHUE TAOIIMII.

bynyT paccMoTpensl Tumbl nanHbIX SQLite, MmeTonuka
co3nanus bJl, Tabiuil, opranusanus cBsa3en Mexay Tao-
Imuamu.

Pabora c 3anucsmu B B]]

Hamonxenue Tabnui nanabiMU. Beibopka nanubix. M3-
MEHEHUE M yAalleHue NaHHbIX. PaboTa ¢ 0 IMHOYHBIMU
3aMKuCSIMU U MHOKECTBOM 3aIHCEH.

Opranuzanus cnoxHbix SQL 3anpocos

Bioxxennsie 3anpockl. CBsizHbIE 3anpockl. Onepanuu
It paboOThI CO MHOXKECTBOM 3amuceil (00beIuHeHHE,
repeceyeHune, JeKapTOBbI OMEPalUU U T.11.).
PekoMeH1yeMble HCTOUHUKH JIuTepaTypsl: 8. 1-4

[IpakTuKyMm 1o perie-
HUIO 33/1a4 110 TeMa-
TUKE 3aHSITUS B
ManbIX rpynnax (2-4
CTYJEHTA) U KOJIJICK-
TUBHOE OOCYKICHHE
[peLIECHUI

Br16op Bu3yanusa-
U TAaHHBIX IS
[Pa3JINYHBIX THIIOB
TTAHHBIX

Paz00p TUIIOB JaHHBIX U BHIOOP MOIXOASIIMX O] HUX
rpaduKoB.

PaboTa ¢ KOJIMYECTBEHHBIMH U KaU€CTBEHHBIMH JIaH-
HBIMH.

CoBMelleHHEe PA3IMYHbIX TUIIOB IPa(UKOB Ha OJHOM
[IOJIOTHE.

PexomeHyeMble HCTOUHHUKY JIUTEPaTyphl: 8. 3

[IpakTuKyMm 110 penie-
HUIO 33124 110 TeMa-
TUKE 3aHSITHS B
MabIX rpymnmnax (2-4
CTYJICHTa) U KOJUICK-
TUBHOE 00CYIK/ICHUE
[pELIECHUI

YydmeHue Bu3y-
aT3aIi

[IpenBapuTenbHas 00pabOTKa JaHHBIX Ul YIyYIICHUS
BU3YaJIU3al1H.

Crinaxupanue, GuiabTpanus JaHHBIX.

Bolienenue 1 aHaian3 XapakTepHbIX 0COOEHHOCTEN B
TTAHHBIX.

Tpenn. Perpeccust.

PexoMeHTyeMble HCTOUHUKHU JIUTEpaTypsl: 8. 1-4

[IpakTHKyM 10 perie-
HUIO 33]1a4 110 TeMa-
TUKE 3aHITHUS B MaJIbIX
rpynnax (2-4 cry-
TICHTA) U KOJIJICKTUB-
HOE 00CYyXJIEeHHE pe-
LIEHUI

6. [lepevyeHb y4e0OHO-METOUYECKOTO ODecTiedeH s IJIsi CAMOCTOSITE ILHOM

padoThl 00Yy4AKOIIMXCH MO0 JUCHUIJINHE

6.1 IlepeyeHb BONIPOCOB, OTBOJAMMbIX HA CAMOCTOSITE/IbHOE OCBOEHHE TUC-
IMILIMHBI, (OpMbI BHEAYAUTOPHON CAMOCTOATEIbHON PadoThI

OcHoOBHas 11€JIb CaMOCTOATEILHON PabOThl CTYACHTA NPHU U3YYCHUH TUCIHU-
TIMHBI « TeXHOJIOTUY BU3yaJIbHOW aHAJTUTUKUA U MAIIMHHOTO O0YUYEHUs» — 3aKPEMHTh
TEOPETUUYECKHE 3HAHMSI, TOJIyYCHHBIC B X0J1€ JICKITMOHHBIX 3aHATUH, TIIyOOKO U3YUYHUTh,
MCIOJIB30BaB PEKOMEHIOBAHHYIO JINTEPATYPY, & TAKXKE JIEKIIUU IO KypCy, OCHOBHBIE
TEOPETUYECKUE ACIIEKTHI JUCLUIUINHBI, CBSI3aHHBIE C METOJIAMU CUCTEMHOI'O UCCIIE0-

BaHMHA.

CamocrosiTenbHasi paboTa CTyJeHTa B TMPOLECCEe M3YyYEHUS AUCLMIUIAHBI
51.0.03.02 «TexHomoruu BU3yaJIbHOM aHAIMTUKU MU MAIIMHHOTO OOYyYEHHMSI» BKJIIO-

qacrT:

OCBOCHHUE PEKOMEHIOBAHHOW MPEMOAABATEIEM 10 JTAHHOW JUCLMUIUIMHE OCHOBHOU U

JTOTIOJIHUTEIIbHOU

y4eOHOM JTUTEepaTyphl;

M3Y4YEHUE KOPHOPATUBHBIX O0pa30BaTEIbHBIX PECYpCOB (AIEKTPOHHBIE YUEOHUKH,
AIIEKTPOHHBIE OMOTMOTEKH, JIEKTPOHHBIE BUIEOKYPCHI U p.);




BBITNIOJIHEHUE JOMAIIHUX 33JIaHUI B BUJIE€ PEILIECHUS OTIENbHbIX 33/1a4;
CaMOCTOSITENIbHBIN MOUCK HHpopMaiuu B IHTepHETE;
BBITIOJTHEHHE KOHTPOJIBHOU PabOTHI;
KOHCYJIBTAIMH 110 HauOOJIee CI0KHBIM BOIIPOCAM;
MOJITOTOBKY K 3a4eTy.

Ha camocTositensHyo paboTy CTYIEHTOB, OOYUYaOIUXCS MO JAHHOM JTHUCIIN-
IUTMHE, OTBOAUTCS 84 yaca Ha OYHO-3a0YHOM popme 0O0yUeHHUS.

Tabnuua 6 — [lepeyeHs BOpoOCOB, OTBOJAMMBIX Ha CAMOCTOSITEIIbHOE OCBOCHHUE
OOyYarOIIMMUCS JTUCHUIUIMHBL « TeXHOJIOTHHM BU3YyaJbHON aHAIMTHKU U MAIIMHHOTO
oOyuenus» Hanpasienus noarotTosku 38.03.01 Dxkonomuka, OIl «xoHoMuUKa U Pu-
HAHCBI», Tpouiib «PUHAHCHI U OAHKOBCKOE JIETI0»

HaumeHoBaHHE TEM
(pa3nesoB) nucHHU-
IJIMHBI

Hepeqeﬂb BOIIPOCOB, OTBOAMUMBIX
Ha CaMOCTOATEJIBbHOEC OCBOCHHEC

®opmMbl BHEAYIUTOPHOI caMOCTO-
SITeJIbHOM PadoThI

[ToaKI0YeHrE U TIpe-
00pa3oBaHNE BHEITHUX
TAHHBIX

3arpy3ka JaHHbIX U3 (aiinoB dop-
Marta xIs, csv, txt

PaboTa ¢ yueOHOU TUTEPATYPO.
Pemenue TuoBbIX 3aa4. Pazoop
BOIIPOCOB 10 TEME 3aHSITHS.
BrInonHeHre NOMAaIIHUX 3aJaHui K
KKJIOMY 3aHSTHIO.

Pa6ora c CYB/]]
SQLite

Cosganne bJI. Co3ganue Tabmui.
HanosmHeHue Ta0uil JaHHBIMU BPY-
HYIO WJIM U3 BHEITHUX (aioB.
BbIBOI JTaHHBIX HA KpaH WA COXpa-
HEeHMe B daili.

Pabota ¢ yueOHOI1 TuTepaTypoil.
Pemenue TumnoBbix 3aga4d. Pazoop
BOIIPOCOB 10 TEME 3aHATHUS.
BrinoaHenne noMamIHuX 3alaHuil K
KKIOMY 3aHSITHIO.

Br16op Bu3yanuzanuu
NTAHHBIX JUIS pa3ind-
HBIX TUIIOB JJAHHBIX

Pa300p TUIIOB JJaHHBIX U BBIOOP MO-
XOASIIUX MO HUX TpadukoB. Pabora
C KOJIMYECTBEHHBIMU U KaueCTBEH-
HBIMHU JIaHHBIMHU.

CoBMellleHHE PA3TIMYHbIX THIIOB I'pa-
(bUKOB Ha OJTHOM IOJIOTHE.

PaboTa ¢ yueOHOU TUTEPATYPOIA.
Permenrie TUTIOBBIX 3a7a4. Pazoop
BOIIPOCOB 10 TEME 3aHSTHS.
BrimmoaHeHne foOMalIHUX 3alaHUuM K
Ka)KJIOMY 3aHATHIO.

YiydiieHue BU3yainu-
z3aruii

[TpenBapuTenbHas 06paboTKa J1aH-
HBIX [T yITydIICHUS] BU3YaTH3allHH.
CrinaxuBaHue, QUIbTpanys JaHHBIX.
Briienenne u aHau3 XapaKTePHBIX
0COOEHHOCTEH B JAaHHBIX.

Tpenn. Perpeccust.

PaboTa ¢ yueOHOU TUTEPATYPOIA.
Permenrie TUTIOBBIX 3a7a4. Pazoop
BOIIPOCOB 10 TEME 3aHSTHS.
BrimmoaHeHne foMalIHUX 3alaHuM K
Ka)KJIOMY 3aHATHIO.

Kputepun 0aymibHOM OLEHKH pa3IU4HbIX (OPM TEKYIIEro KOHTPOJIS yCIeBae-
MOCTH COJIEpKAaTCi B COOTBETCTBYIOIUX METOJAMYECKHUX PEKOMEHIAIMIX Kadenpsl
«Maremartrka u ”HGOPMATHUKAY.
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/. ®OHI OLIEHOYHBIX CPEeACTB /JIsl MPOBeIeHUs1 MPOMEKYTOYHOM aTTecTa-
MU 00YYAKOIINXCS MO JUCHUILUIHHE

OreHOUYHBIE Cpe/ICTBA MpeAHAa3HAYECHbI JJIs1 KOHTPOJIS M OLIEHKU 00pa30BaTellb-
HBIX JOCTH)KEHHI OOYYarolMXCS, OCBOMBIIMX IPOrpamMMy Y4YEOHOW IUCUUILIMHBI
«TexHonornu BU3yanbHOW aHAJTUTUKHA U MAITUHHOTO OOYUEHUS.
@OoHJ OLIEHOYHBIX CPEACTB BKIKOYAET KOHTPOJIbHBIE MATEPHUAIIBI I IIPOBEE-
HUS TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTALUM.

7.1 Onucanne nokasarteJjieii 1 KpuTepueB OlleHUBAHUA KOMIIETeH NI

ILnanupye-
Mble pe3yJib-
TaThbI 0CBOE-

YpoBeHb 0CBOCHHS

HHUS KOMIIe- Ounenou-
«Hey/10BJIe-
TeHUHH (MH- «YHAOBJIETBOPH- HOe cpea-
TBOPH- «XOpo1Io» KOTJIMIHO»
AMKATOPA J10- TeJIbLHO» CTBO
TeJILHO»
CTHKEeHUSA
KOMIIeTeH-
1107070

IKII-2 CnocodoHoCcTh pacCcuIuThIBaTh, aHAJIU3UPOBATL, HHTECPIPETUPOBATL COCTOSIHUE U
TCHACHIIUU PA3BUTUA (l)I/IHaHCOBOFO PBIHKA, OCYIIECTBJIATHL KOHCYJIbTHPOBAHUE €I'0 yIaCT-
HHUKOB, B TOM YHCJ/IC HA OCHOBEC 3apy6e>RHOr0 OonbITa

1. JleMoHCTpHUpYET BlIaicHUE OTACIBbHBIMI HHCTPYMEHTAMH U MeToJaMu (pUHTEeXa AJIs pereHus npodec-
CHOHAJIBHBIX 331a4 HA MUKPO-M MAaKpOypPOBHE, B TOM YHUCIIE HAa YPOBHE (DMHAHCOBOTO PHIHKA M OTJEIBHBIX

€ro MHCTUTYTOB.

3HaTB: @®parmeHTap- | Henosnsle Ccdopmupo- Ccdopmupo- | Bompocsr
UHCTPYMEHTBI | HOE TIpe/l- IIPEJICTaBICHUSI | BaHHbIE, HO BaHHbIE CU- TUISt
1 MeTOIbl PUH- | cramieHHe coJepiKalue cTeMaTHuue- OILICHKH
Texa OTJIebHbBIE CKHUe Ipe- 3HAaHUU U
pooeb CTaBJICHUS YMEHU,
IpeJicTaBIIe- METOJIOB 3aJlaHus B
HUS BH/JIE pac-
YETHBIX
3ajad4, Te-
CTOBbIE
3aJlaHus
Ymers: ®parmenrap- | Hecucremarnu- B nenom Cdopmupo- | Bonpocsl
HOJIb30BAaTBCS. | HOE YMEHHUE 4eCKOe IIPUMeE- | YCIEIIHOE, HO | BaHHOE yMe- | JUId
OTACIbHBIMU JIEMOHCTpPH- HEHHUE YMEHUI cozepikaliee HUE IEMOH- OIICHKU
MHCTPYMCH- poBarb JEMOHCTPUPO- OTJIC/IbHBIE CTpUPOBATh | 3HAHUU U
TaMi 1 MCTO- BAThH poGesbl yMe- YMEHHH,
namu (puHTEXa HHE JeMOH-
JUTSL PEILIEHUS CTPEPOBATH

npodeccuo-
HaJIbHBIX 33724
Ha MUKPO-U
MaKpOypOBHE,
B TOM YHUCJIE Ha
ypoBHE $HUHaH-
COBOI'O PhIHKA
Y OTJCIBHBIX
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ILnanupye-
Mble pe3yJib-
TaThbl 0CBOE-

YPpoBeHb 0CBOCHHS

HHUS KOMIIe- Onenou-
«HeYy/10BJIe-
TeHUHH (MH- «Yy10BJIETBOPH- HOe cpea-
TBOPH- «XOpOoIIo» KOTJIUYHO»
AUKATOPA J10- TeJIbLHO» CTBO
TeJIbHO»
CTHKEHUS
KOMIIEeTEH-
UH)

€ro HHCTUTY-
TOB

2. HeMOHCTpI/IpyeT MMOHMMAHWE CYIITHOCTH U MPUPOJALI pPUCKOB I[CHC)KHO-KpCI[HTHOﬁ u (I)I/IHaHCOBOI\/'I

chepsl.
3HaTh: ®parmentap- | Henosnbie Cdopmupo- Cdopmupo- | Bompockr
CYLIHOCTH U HOE TIpe- IIPEJICTaBJICHUsI | BaHHbIE, HO BaHHbBIE CU- TUISL
npupoabl puC- CTaBJICHUE coIeprKalue cTeMaTude- OLICHKHU
KOB ACHEKHO- OTJENbHBIC CKHE Ipea- 3HAaHUU U
KpCAUTHOH 1 poGestbl CTaBJICHUS yYMEHHH,
(punancosoit TIpe/cTaBIIe- METOJIOB 3a/1aHUS B
cheper HUS BUJIE pac-
YETHBIX
3ajau, Te-
CTOBbIE
3aJJaHMsI
Ymers: ®parmenrap- | Hecucremarnu- B nenom Cdopmupo- | Bompocsr
JIEMOHCTPUPO- | HOE€ YMEHHE 4yecKoe MpUMe- | YCHEIIHOe, HO | BaHHOE yMe- | JJs
B4Th IIOHHMa- JICMOHCTpPH- HEHUE YMEHUHN cozacpkamee HHC ICMOH- OIICHKHU
HUE CYIMHOCTH | phoBaTh JEMOHCTPUPO- | OTHENIbHBIE CTpUpOBaTh | 3HAHWH U
1 IPUPOJLBI BaTh po0OeTbl yMe- YMEHHH,
PHCKOB Jle- HHE JIEMOH-
HEKHO-KpEIUT- CTPHPOBATH

HOM ¥ (uHAH-
COBOH cepsl

3. Biageer MeroamMu aHajM3a U OICHKH PUCKOB JISSATEIBHOCTH OpPraHu3alliii, B TOM Yrcie GUHAHCOBO-
KPEIUTHBIX, M TIPE/IIaraeT PElIeHus Mo X MUHUMHU3AIH B KOHTEKCTE JOCTHKECHUS PHUHAHCOBOM CTa-
OMIIBHOCTH, IPUMEHSIET (PMHAHCOBbIE MHCTPYMEHTHI JAJIsl MUHUMHU3ALUH OTEPh (PMHAHCOBO-KPEAUTHBIX
WHCTUTYTOB, MHBIX OPTraHU3alUi Pa3InUHbIX OTpaciieil SKOHOMUKH, (PHHAHCOBBIX OPTaHOB, IyOIMYHO-
MIPaBOBBIX 00pa30BaHUU.

3HaTh: @®parmenrtap- | Henosnsle Cdopmupo- Cdopmupo- | Bonpocsr
METO/bI aHa- HOE TpeJ- IIPEACTABJICHUS | BaHHBIE, HO BaHHBIE CH- TUIS
JIn3a U OLUCHKH | CTaBJICHUE cojeprKale cTeMarTuye- OLICHKU
PUCKOB Nest- OTJeNbHBIE CKHeE Ipe/i- 3HaHUH 1
TCIHOCTH Op- poGeETBI CTaBJICHUS YMEHHH,
ranusain IIpeACTaBIIe- METO/I0B 3a/laHus B
HUS BH/JIE pac-
YETHBIX
3az1ad, Te-
CTOBBIE
3a/IaHMs
Ymers: O®parmenrap- | Hecucremaru- B nenom Ccdopmupo- | Bompocsr
npeaarate pe- | Hoe yMEHHUE YeCKOe IpUMe- | yCHEIIHOE, HO | BaHHOE yMe- | JJIA
MEHUA 110 UX JEMOHCTPH- HEHUE YMEHUU coaepIKaiiee HUE JEMOH- OLIEHKH
MUHHMH3ALHAN | hoBaTh OTJIebHbIE CTpUpPOBATh

B KOHTCKCTC
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ILnanupye-
Mble pe3yJib-
TaThbl 0CBOE-

YPpoBeHb 0CBOCHHS

HHS KOMIIe- Ouenou-
«HeyJ0BJIe-
TeHU UM (UH- «y/10BJIETBOPH- HOe cpef-
TBOPH- «XOpOoLI0» «OTJIMYHO»
AUKATOPA J10- TeJbHO» CTBO
TeJIbHO»
CTHKEHMS
KOMIIETeH-
UH)
JOCTIDKCHUS JEMOHCTPHUPO- poOeIbl yme- 3HaHUH 1
(uHaHCcOBOM BaTh HHUE JIEMOH- YMEHHHA,
CTaOMIILHOCTH CTPUPOBATH
4. JleMOHCTpUpYET 3HAHHE 3apyOCIKHOTO OIBITA PETYIHMPOBaHUS (PUHAHCOBO-KPEIUTHOW Cephl U ee UH-
CTUTYTOB B ICJIAX JOCTHIXKCHUA q)HHaHCOBOﬁ CTaOUILHOCTH U 00ECIICUEHUS YKOHOMHYECKOTO pocTa.
3HaTh! @parmentap- | Henonnsle Ccdopmupo- Ccdopmupo- | Bonpocsl
3apyOeKHbIN HOE Tpe- NPECTaBICHUS | BaHHbIE, HO BaHHbBIC CH- ISt
OIIBIT PEryJIn- CTaBJICHUE coJepakalue cTeMaTuye- OLICHKH
posanns du- OTJENbHBIC CKHE Tpe/I- 3HaHUH U
HAHCOBO-Kpe- poGeIbI CTaBJICHUS yYMEHHIA,
HUTHOHU bl
JMTHOH Chep IpeJIcTaBIIe- METOJI0B 3aJ]aHus B
" €€ UHCTUTY-
HUS BUJIE pac-
TOB
YETHBIX
3ajau, Te-
CTOBBIC
3aJJaHMsI
Ymers: ®parmenrap- | Hecucremaru- B nenom Cdopmupo- | Bompocsr
IpejiaraTh pe- | Hoe yMeHHe 4yecKoe NpUMe- | YCHEIIHOe, HO | BaHHOE yMe- | JJs
IICHHA 110 UX JIEMOHCTpPH- HEHHUE YMEHUI cozepikaliee HHUE IEMOH- OIICHKU
MUHUMH3ALHAN | poBaTh JEMOHCTPUPO- OTJIE/IbHbBIE CTpPUPOBATh | 3HAHUU U
B KOHTCKCTC BaTh pobesbl yMe- YMEHHH,
JOCTHXKCHUA HHE JEMOH-
(uHaHCOBOI
CTpUPOBAThH
CTaOMIILHOCTH

7.2 Bonpocsl 111 OLIEHKH 3HAHUI U YMeHMIi, XapaKTepu3yruux Gpopmu-
poBaHHMe KOMIIETEHIUIl

Mudp Bomnpocsr [IpaBuIIBHBIN OTBET
KOMIIETEH-
012011
[TKTI-3 Kakwue Tumsl tuarpaMm UCIOIb3YHOTCS IS CronbuaTtble, KpyroBbI€.

BHU3YyaJIM3allMHU KaTCTOPUAJIbHBIX }IaHHI)IX?

Uto Takoe TerioBas Kapra U Kak OHa IOMO-
raetr B aHaJu3€e JTaHHBIX?

I'paduueckoe npeacraBneHue
JAHHBIX, TTO3BOJISIIOIIEE BHISIBUTH
3aKOHOMEPHOCTHU

Kakune 6ubmmorexku Python yame Bcero uc-
TIOJIB3YFOTCS TSl BU3yaTU3aIlH JAHHBIX ?

Matplotlib, Seaborn, Plotly

Yro Takoe scatter plot u kakas uHGopmarus
MOJKET OBbITh U3BJICUE€HA U3 HEro?

Juarpamma paccesiHusi, 0ToOpa-
’KaeT B3aUMOCBSI3b MEX]Y IByMS
IIEpEMEHHBIMU

Kakoii Tun rpaduka sydire Bcero noaxoauT
JUIsL OTOOpa)KEHUSI BpEMEHHBIX Ps0B?

JIunelinblit rpadux

13




Yro Takoe rucTorpamma M Kakas uHpopMma-
1Ms OHA MepenaeT?

I'paduk yacTOTHI MOSBICHUS 3HA-
L (805051

Kako#l Tn nuarpammel JIydiine BCEro Imoaxo-
JIAT JIJIs1 CPABHEHUA J10J1ei?

Kpyrosas nuarpamma

Kakue ocHOBHBIE 11aru HEOOXOAMMO BBIIIOJ-
HUThH Nepe]] BU3yalu3alune JaHHbIX?

OuncTka, mpeaBapuTeIbHas oopa-
00TKa

Uro takoe box plot u Kak OH TOMOTaeT B aHa-
JIN3€ TaHHBIX?

Juarpamma pa3zMaxa, OKa3bIBaeT
pacripeielieHue JaHHbIX.

Kak M0xHO J00aBUThH MOJIUCH K TOYKAM Ha
scatter plot B Python?

Ucnons3ys ¢pyakmmio plt.text().

Kakue ocHOBHBIE THIIBI TPadUKOB UCIIOIB3Y-
FOTCSI 1715l BU3yaJIU3alluu TAHHBIX ?

Jlunelinble, KPyroBbie, CTOJIOYA-
ThIE.

Kakas ¢pynkuus B Python ucnonssyercs ans
IIOCTPOEHHUSI TUCTOIPAMMBI?

plt.hist().

Urto nmoka3bIBaeT quarpamma pasmaxa (box
plot)?

Pacnpenenenue naHHbIX U BbI-
OpocChI

Kaxkoi1 Bug auarpammel Jiydiiie BCEro moaxo-
JTAT JIJIS1 OTOOPasKEHUS CBSI3U MEKIY JTBYMSI
YUCJIOBBIMU MTE€PEMEHHBIMU?

Scatter plot

Kaxkue maru Heo0X01uMO BBITOJIHUTH TIEPE]]
BU3yaJu3aluen JTaHHbIX ?

OuncTka, penBapuTenbHas oopa-
0oTKa.

UYto Takoe 1BETOBas MalUTPa B BU3yaTU3alluu
TAHHBIX?

Hab6op uBetos

Kakue ocHOBHbIE TPUHLUIIBI BBIOOpA TUIIA
rpaduka cieayeT yauThIBaTh?

HGHL, THII JaHHBIX

Kakune HHCTpYMEHTBI 4aCTO HUCIIOIb3YIOTCS
JUISL CO3/IaHUSI UHTEPAKTUBHBIX IPaUKOB?

Plotly, Bokeh

Uto Takoe aHUMAIIHs JAaHHBIX B BU3Yyalln3a-
ouu?

JlnHamMuyeckoe U3MEHEHUe rpa-
¢buka

Kaxkue BuibI 1uarpamMm noaXoAsT sl CpaB-
HEHUS JTOJIEH B 11€JIOM U BO BpeMeHU?

Kpyrosas, cron6uatas

7.3 IIpakTHKO-OPUEHTUPOBAHHBbIE 3aJaHUSA

HIudp IIpakTUKO-OPUEHTUPOBAHHBIC 3a1aAHUS IIpaBUIBHBIN OTBET
KOMIIE-
TEHLIUU

IIKTI-3 Kaxkue cymecTByroT TN BU3yanu3anuu B | [luarpammel, rpaduku, reorpadgude-

aHHBIX ?

CKHC KapThlI.

Kaxue npobaemMbl MOKET pelInTh BU3yau-
3alusl TaHHBIX B IPEIMETHOM 001acTu?

Wnentudukanus naTTepHOB, BHISBIIE-
HUE€ aHOMAaJIUi, IPOTHO3UPOBAHUE
TPEHJ0B

JUJ1s1 4ero ucrnosb3yeTcs TeIIoBas KapTa
(heatmap) npu BU3yanu3anuu JaHHBIX?

Jnst oToOpakeHUs TNTIOTHOCTH WITH
WHTEHCUBHOCTHU JaHHBIX HA OCHOBE
[IBETOBOM IIKAJIBI

Kakue THIbI TaHHBIX MOTYT OBITh BU3yaJIU-
3UpOBaHbI C UCIOIb30BAaHUEM reorpaduue-
CKUX KapT?

['eorpaduueckre KOOpAUHATHI, MJIOT-
HOCTb HACEJIEHUs, SKOJIOTHYECKHE
JTaHHbIE
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Kakue MeToabl MHTEpaKTUBHOW BU3yalln3a-
MM TaHHBIX CYLIECTBYIOT?

Zoom, Pan, Hover, Crossfiltering

Kakue Buabl tuarpaMm ObIBAlOT U B 4EM MX
paznuuus’?

Kpyrosas, cron6uaras, 1uHeiHas;
0TOOpaXaroT pa3sHyo UH(HOPMAIIUIO

Kakne 6MOMMoTeKH MM MHCTPYMEHTBHI Yalie
BCETO MCIONB3YIOT JUISI BU3YAJIN3aIlUH JJaH-
HBIX B python?

Matplotlib, Seaborn, Plotly

Kax moxxHO npe€aACTaBUTh MHOI'OMCPHEIC
JaHHBIC B BUJC BI/I3yaJII/I3aI_[I/II/I?

C nomo1uIp10 MHOTOMEpHBIX Tpadu-
KOB HJIU CPEPUUECKUX JHArpaMm

Uro Takoe rpaduk paccesnus (scatter plot)
Y JUIsl 4E€TO UCTIONb3YyeTCs?

I'paduk 11t U3yueHUs: B3aUMOCBSI3U
MEXy IByMs IEPEMEHHBIMU

[ToaroroBsTE MpPE3EHTALINIO O BU3yaJIU3a-
iy 1aHHeX B PowerPoint.

JlomKHBI OBITH CIANBI ¢ 0Opa3amMu
BU3YaIHM3aLUH U KPATKHUMHU OIHCAHH-
SIMH.

Ony06nuKyiiTe CTaThi0 0 IPUMEHEHUN BU3Y-
aIIM3aluy TAaHHBIX I TPUHATHS OM3HEC-
peleHuii Ha npodeccuoHaibHOM OJIore.

JlomxHbI OBITH IPUMEPHI BU3YATH3a-
U U apryMEHTUPOBAHHBIE TE3UCHI O
BOKHOCTH JaHHBIX B IPUHATHUH pellie-
HUH

[ToaroToBETE OTYET JUISI PYKOBOJCTBA KOM-
MaHWK O PEe3yJIbTaTaX UCCIICIOBAHMSI, UC-
moJib3ys rpaduku cpencreamu Python n
oubnuorexu Matplotlib.

Otuer nomKeH copepkaTh nHpopMa-
TUBHBIE TPAQUKH U aHATUTUYECKUE
BBIBOJIBI

Pa3paboraiiTe mpe3eHTaIuI0 BU3yTH3aIHH
JTAHHBIX JUJIs1 KOH(EepEeHINH C UCIIOJIb30Ba-
HUEM WHCTpyMeHTa Prezi.

JlomkHa OBITh TUHAMHUYHAS TIPE3CH-
Tanus ¢ 3pPexTamMu U BeIpa3UTEIIb-
HBIMH BH3YaJTH3aIUsIMU

HOILFOTOBBT@ IIOCT B COMAJIBHBIX CECTAX O
BA’)KHOCTH BU3YAJIIN3alIUN JAHHBIX JIS ous-
HEC-aHAJIMTHUKU.

JloJKHBI OBITH IPUMEPHI BU3YyaJln3a-
AN U KOPOTKUU TEKCT O IPEUMYILLE-
CTBax

Pa3paboraiiTe BeO-unTEpPEiic 11t BU3yanu-
3alUU CTAaTUCTUYECKUX JITAHHBIX C MCIIOJIB30-
BanueM JavaScript Oubnumorexu D3 js.

JlomKHBI OBITh UHTEPAKTUBHBIE BU3Y-
allM3aluy, COOTBETCTBYIOIME TpeOo-
BAHMSM 33]1a41

IIpoBeauTe OHIANH-TIPE3EHTALUIO PE3YJIIbTa-
TOB aHAJIU3a JaHHBIX C UCIIOJIb30BAHUEM HH-
CTpYMEHTa Zoom.

JlomxHa ObITh Ipe3eHTanus ¢ rpadu-
KaMH U PaCKpPBITBIMH JJAHHBIMH B
dbopmate BeOuHapa

ITonroToBbTe MyOIUYHBINA OTYET O PE3YJIb-
TaTe aHAJIN3a JAHHBIX C UCTIOIH30BAHNEM
rpadukos B Excel.

OT4er KOKEH COEpIKaTh UHTEPIIPE-
TalUIo rpaUKOB U BBIBOJIBI

CoznaiiTe MHTEPaKTUBHYIO NaOop. s
a”Haim3a naHHbelx B Tableau.

Jlo7KHBI OBITH CBSI3aHHBIE (DUIIBTPHI,
rpaduxu 1 TabnULbl ¢ QYHKINOHAIb-
HOCTBIO

7.4 TecTnl
[Mudp xom- TecToBrie 3anaHus [IpaBuiib-
NETSHLUU HBI OTBET
IIKTI-3 1. BubaroTeka, KOTOpast Yale BCero UCIONIb3yeTcs I Buzyanusa- | B)
I[MU TaHHBIX B sI3bIKE TporpaMmmupoBanus Python:

A) D3.js

B) Matplotlib

C) Tableau
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D) Excel

BubaroTeKH WM MHCTPYMEHTBI, KOTOPBIC Yalle BCcero ucnoib3yor | C)
JUISL BU3yalIU3aliK JaHHBIX B SI3bIKE IPOTpaMMupoBaHus R:
A) Seaborn
B) Tableau
C) ggplot2
D) Plotly
[TpeumyiecTBO MCIoNb30BaHus TeruioBo kapThl (heatmap) B Bu- | C)
3yalu3aly J1aHHBIX:
A) Iloka3pIBaeT TOJBKO MOJIOKUTEIbHBIE 3HAUECHHUS
B) OtoGpaskaeT naHHbIe TOJBKO B OMPEEIEHHOM BPEMEHHOM
MIPOMEKYTKE
C) [To3BousseT yBUAETH INIOTHOCTH WJIM HUHTEHCUBHOCTD JAHHBIX
D) Iloka3biBaeT N3MEHEHHUE IAHHBIX 110 OCSIM X U Y
MeTo1bl UHTEPAKTUBHOW BU3YyaIH3aI[UH TaHHBIX: C)
A) UepHo-6enbie rpaduxu
B) Toueunsie quarpaMmbl
C) Zoom, Pan, Hover, Crossfiltering
D) Cerounble AuarpaMMbl
Bu quarpamMbl, KOTOPBIi HarnboJIee MOAXOAUT it oToOpaxkeHust | C)
MPOIEHTHOTO COOTHOIICHUS KaTETOPHIA:
A) Jluneitnbiii rpaduk
B) I'mcrorpamma
C) KpyroBas nuarpamma
D) I'padux paccesHus
I'paduk paccestus (scatter plot) ucnonb3yercs is: B)
A) OTobpaxkeHns TUHAMUYECKUX JaHHBIX
B) M3yueHus B3aMMOCBSI3U MEX/1y JIByMsI IE€PEMEHHBIMHU
C) OToOpakeHus: BpeMEHHBIX PSI0B
D) ITocTpoeHust KPYroBBIX JUarpamMm
Tun rpaduka, KOTOPBIi JIydiie BCero moaxoaut uist oroopaxenus | C)
JTMHAMUKA U3MEHEHUS JaHHBIX BO BPEMEHH .
A) Sk ¢ ycamu
B) Toueunas auarpamma
C) JIuneiinslii rpapux
D) I'mctorpamma
Coxpanenue rpaduka B ¢aiin ¢ momoripio 6ubmmorexu Plotly: D)
A) plotly.save()
B) plotly.export()
C) plotly.write_file()
D) plotly.offline.plot()
Tun rpaduka, KOTOPHIN MOIXOANT /IS CPABHEHHSI 3HAUCHU N D)
MEXy Pa3HBIMH KaTErOpHUSIMHU:
A) Jluneiinslii rpapux
B) Sk ¢ ycamu
C) I'mcrorpamma
D) Cronbuatas quarpamMmma
N3menenue 11seta B rpaduke ¢ MOMOIIbI0 OnbimoTeku Seaborn: B)

A) Ucnons3ys napametp color
B) Ucnone3ys mapametp palette
C) Ucnonwzys napametp hue
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D) Ucnonb3ys mapameTp style

Jlob6aBneHue jereH1ysl K rpaduky B Oudbmuorexe Matplotlib: A)
A) plt.legend()
B) plt.add_legend()
C) plt.show_legend()
D) plt.set_legend()

bubGnmoreka Python, kotopast ucrons3yercs s cozganus uarep- | C)
aKTUBHBIX IPa(UKOB!
A) Matplotlib
B) Seaborn
C) Plotly
D) Bokeh

8. [lepeyeHb OCHOBHOI1 U JONOJTHUTEILHOI YUeOHOI JuTEPaTYpPhbl, HE00-
XOXUMOM /IVIs1 OCBOCHM S AMCHUIIIUHBI

OcHoBHas:

1. UcakoB B. b. ['oBopuTe si3p1k0M cxeM: KpaTkuii cipaBouHuk / B. b. Vcakos;
HUMY BIIID. — Mocksa : Hopma, 2019. - 144 c. - Tekcr : HenocpeacTBeHHsIi. - To xe.
— 2022. - 9BC ZNANIUM.com. — URL:
https://znanium.com/catalog/product/1860649. — TeKcT: 3eKTPOHHBIH.

2. TuroB, A. H. Buszyanuzamus nanasix B Python. Pabora ¢ OuGmmotexoii
Seaborn : yue6Ho-MeToanueckoe nocooue / A. H. Tutos, P. ®@. TazueBa. — Kazans :
KHUTY, 2023. — 144 ¢. — ISBN 978-5-7882-3326-0. — TekcT : ay1eKTpoHHBI# //
Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/412463 — Pexxum nocTyria: 1jist aBTOPH3. TOJIb30BATEIICH.

3. [Ipeacrasnenuie u BU3yanu3aius pe3yibTaToOB HAYYHBIX UCCIICIOBAHUH :
yueonuk / O. C. Jlorynoga, I1. FO. Pomanos, JI. I'. Eroposa [u ap.] ; mox pen. O. C.
JlorynoBoii. — MockBa : HWMH®PA-M, 2020. — 156 c. - OBC
ZNANIUM.com.- URL: https://new.znanium.com/catalog/product/1056236. -
TeKCT: 3JIEKTPOHHBIN.

JlonosiHUTEILHAS

1. TuroB, A. H. Buzyanuzamus nanueix B Python. Pabora ¢ 6ubmmotexoit
Matplotlib : yuebno-metonuueckoe nocooue / A. H. Tutos, P. ®. Tazuea. — Kazanb
: KHUTY, 2022. — 92 ¢. — ISBN 978-5-7882-3176-1. — TekcT : 31eKTpOoHHBIH //
Jlanb ; AJIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/331025 — Pesxum mnocTyrmia: ijist aBTOpH3. MOJIb30BATEIICH.

1. 2. Toxmakos, I'. I1. ba3sl nanubix: Mojenu u CTpyKTYphl JaHHBIX, 361K SQL,
mporpaMmMupoBanue 0a3 qaHHbIX : yueOHoe mocodue / I'. T1. TokmakoB. — Y IIbSIHOBCK
: Yal'TV, 2021. — 362 ¢. — ISBN 978-5-9795-2184-8. — Tekcr : 31eKTpOoHHbII //
Jlanb : AJIEKTPOHHO-OMOIMOTeUHAS cUcTeMa. — URL:
https://e.lanbook.com/book/259706. — Pexxum mocTyma: ajisi aBTOPHU3. IMOJIb30BaTE-
Jei.

4. JInmanosckasi, O. B. OcHOBbI MammmHHOTO 00y4eHus : yuebHoe nocodue / O.
B. Jlumanosckas, T. U. AndepreBa. — 2-e uzn. — Mocksa : @JIMHTA, 2022. — 88
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c. — ISBN 978-5-9765-5006-3. — TekcT : anexkTpoHHbIl // JIaHb : 2JIEKTPOHHO-0UO0-
anoreunas cuctema. — URL: https://e.lanbook.com/book/231677. — Pexum no-
cryna: st aBropus. Ilons3oBaTenei.

5. 'magunun, I1. E. TexHonoruun MammHHOTO 00y4eHHUs : y4eOHO-METOIUYE-
ckoe nocodue / II. E. I'magunmun, K. O. bouennna. — Canxt-Ilerepoypr : HUY
NTMO, 2020. — 75 ¢. — TekcT : aneKTpoHHbIH // JIaHb : 3IeKTPOHHO-O0NOIMOTeIHAs
cucrema. — URL: https://e.lanbook.com/book/190885. — Pexxum mocrtyma: ams aBTo-
pH3. TOJIb30BaTENeH.

9. [lepeyennb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHEeT», HEOOXOAUMBIX VIS OCBOCHHS UCIUIIINHBI

1. https://lwww.planetaexcel.ru/

2. DnekTponHas ~ OuOnmoreka  ®uHaHcoBoro  yHuBepcuteta  (Ob)
http://elib.fa.ru/ (http://library.fa.ru/files/elibfa.pdf)

3. DnektpoHHO-OMOMoTeunass cuctema BOOK.RU  http://www.book.ru
4.21eKTpOHHO-OMOIMOTEUHASI CHCTEMA « Y HUBEPCUTETCKasi OnOIroTeKa

OHJIAMH» http://biblioclub.ru/

5.0nexTpoHHO-0MOIMoTeUHass cucteMa Znanium http://www.znanium.com
6.«/lenoBas onnaitH OMOIMOTEKa» U3AATENbCTBA «AsbnuHa [Tabnumepy»

http://lib.alpinadigital.ru/en/library

7. DneKTpOHHO-OMOIMOTEeUHas cucrema U3/IaTeIIbCTBA «JlaHbY
https://e.lanbook.com/

8. O6pasoBarenshas mnathopma "FOPAUT" https://urait.ru/

9. Hayunas snextponHas 6ubdauoreka eLibrary.ru http://elibrary.ru

10. MeToauyeckne yKazaHus s 00y4alOMUXCS 110 OCBOCHUIO THCIIH-
IUIMHBI

OCHOBHBIE ATaIIbI pa6OTBI CTyACHTA IO AUCHUITIINHE

TexHoJ/I0ruM BU3yaibHOM AHAJMTHKHA U MAIIMHHOTO O0y4YeHMS

1.  IlpenBaputenbHas OpPUEHTHUPOBKA B TOJUICKAIIEM H3YUYEHHIO y4eOHOM
MaTepuase 1o nporpamme.

2. O3HaKOMIICHHE C PEKOMEHI0BAaHHOUW y4eOHOM JTUTepaTypoit.

3.  Chnymanue u KOHCTICKTUPOBAHUE JICKIIWM, a TaK)KE BBITTOJIHEHUE APYTHX
BUJIOB y4eOHO paboThI.

4, [1nanupoBanme caMOCTOSTEIHHOU PAaOOTHI.

5. OO6oOmienue u cuctemMaTu3anus HOOPMAIUH, TOYEPITHYTOU U3 JICKITUH U
POYUTAHHOMN JIUTEPATYPHI.

6. BrlnonHeHre KOHTPOJIbHOU PabOTHI.

Pexomenanuu mo padore ¢ yueOHbIM MaTEPHATIOM:
1. Oco3HaBalTe HAIMYHBINA YPOBEHD MTOJYYEHHBIX BAMH 3HAHUM.
2. B cutyanum HEMOHMMAaHMS HYKHO BBISIBUTH TOT MEPBUYHBIN YPOBEHb U
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(akTOpBl HEIOHUMAHUS, KOTOPBIE CTAIHU MPETATCTBUEM TOHUMAHUS MTOCIIEAYIOLIETO.
3. 3apmaBaiite camu cebe BOMPOCH! U MBITATECh OTBETUTH HA HUX.

PexoMenganum no padore Ha JIEKIUH U € JCKIIHOHHBIM MATEPUAJIOM:

1.  OcHoBHas 3a/1a4a Ha JEKLIUU — OCMBICIICHHE U3JIaraéMOr0 B HEN MaTepu-
asa. [l 3T0ro HEOOXOAMMO CIIyLIATh JIEKIUIO C CAMOI0 Ha4ajla, HE YIyCcKas OOIuX,
OPUEHTHUPYIOIIMX B MaTe€pHale pacCyXI€HUI U yCTAaHOBOK JIEKTOPA.

2.  Benenue 3anuceil Ha JIEKIIMM BaXKHO U MOJIE3HO JJIS JTYYIIETO OCMBICIIHU-
BaHUs MaTepuaa, Uil COXpaHeHHs UH(OPMAaLIUH, C LIETbIO €€ AaJbHEHNIIEro

UCIIOJIb30BaHUSI.

3. [ns obneryenus 3anucu peKOMEHY€TCsl IPUMEHSTh COKPALICHUSI TOBTO-
PAIOLIMXCA TEPMUHOB WJIM XOPOILO U3BECTHBIX MOHATHIA.

Pexomenauuu no padore ¢ Jqureparypoii:

1.  Ecnu BO3HUMKJIM 3aTpyAHEHMS TPU pa3bICKUBAHUH MaTepHalia, o KaKoMy-
100 KOHKPETHOMY BOMPOCY, CIEAYET 0OpaTUThCS K IPEIMETHOMY YKa3aTesto, Hale-
YaTaHHOMY, KaK ITPABUJIO, B KOHIIE KaXKJIOTO JIUTEPATYPHOIO HCTOYHHUKA.

2. [IpeameTHBIN yKa3aTeNb — 3TO al(paBUTHBII CIUCOK OCHOBHBIX HAyYHBIX
NOHATUHN (TEPMUHOB), COAECPKAHUE KOTOPBIX PACKPBITO B KHUTE, PSAOM C TEPMHHOM
CTOSIT YMCJa, 0003HAYaIOle HOMEpPA CTPaHHUII, HA KOTOPBIX U3JI0KEH MaTepua, OT-
HOCSIIUICS K JaHHOMY ITOHATHIO.

11. Tlepeyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui, HCTIOJIb3YEMbIX MIPH 0CY-
IIeCTBJICHUH 00Pa30BaTEJIbHOIO NMPoLecca Mo JMCUUIIIMHE, BKJIYasd NepedyeHb
He00X0AMMOr0 MPOrpaMMHOI0 obecredeHnsi U HHPOPMALMOHHBIX CIIPABOYHBIX

cucTeM
KoMmrmiekT nporpaMMHOTO 00eCTieYeHus:
1. OC Astra Linux
2. Libre Office
3. ArtuBupyc Kaspersky
4. R 4.1.2, RStudio.
5. Python 3.8
6. Jupyter Notebook

CoBpemeHnHbIe IpodeccruoHanbHble 0a3bl JaHHBIX U UHGOPMAIMOHHBIE

CIIPaBOYHBIE CUCTEMBI

1.MudopmanmonHo-npaBoBas cuctema «['apant»

2.Madopmanmonno-npasoas cuctema «Koncynprant [Lmrocy

3.DnexTponHas >unukiIoneaus: http://ru.wikipedia.org/wiki/Wiki

4.CucreMa KoMIuieKCHOTO packpbiTust nHbopmarmn «CKPUH» -
http://www.skrin.ru/

5. 51361k iporpammupoBanus Python 3. https://pythonworld.ru/

12. Onucanue MaTepuaibLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /IS OCYIIEeCTB-
JieHHsl 00Pa30BaTEIbLHOI0 MPoIecca Mo AUCIHUIJINHE
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MartepuanpHo-Texuudeckass 6a3za Kpacnomapckoro ¢unnana DOUHAHCOBOTO
YHUBEPCUTETA COOTBETCTBYET JIECUCTBYIOIIMM IPOTHUBOIOKAPHBIM MPAaBUJIaM U HOP-
MaM, 00eCreurBaeT MPOBEACHUE BCEX BUAOB AUCIUIUIMHAPHON U MEXIUCLIUILTUHAD-
HOU MOATOTOBKH, IPAKTUYECKON U HAYUYHO-UCCIEI0BATEIBCKONU padOT 00yUaroImuxcs,
PETYCMOTPEHHBIX YUYEOHBIM IIJIAHOM.

OOpazoBaTenbHBIA TPOIIecC 00ECIIeUYNBACTCS CIICUATBLHBIMU TTOMEIICHUSMH,
KOTOpbIE MPECTABISAIOT COO0M ayAUTOPUU U1l MPOBEACHUS 3aHATUN JIEKIIMOHHOTO
THUIIA, 3aHSITUI CEMUHAPCKOTO TUIIA, BBIMIOJHEHUSI KYPCOBBIX PabOT, TPYIIOBBIX U UH-
JUBUTyaJIbHBIX KOHCYJIbTAIlUH, TEKYILEr0 KOHTPOJS U MPOMEXKYTOYHOM aTTeCTaluH,
MOMEIICHHUS JIJISi CAMOCTOSATEIBLHOM padOThI CTYIEHTOB U MMOMEIICHUS JJIs1 XpaHEHUS U
NPOPHUIAKTUYECKOTO 00CITyKUBaHUS yueOHOTro o0opyaoBaHus. CrienuaibHble TOMe-
IICHUS YKOMIUIEKTOBAHbI CIEHUAIU3UPOBAHHON MEOENIbl0 U TEXHUYECKUMHU CpE-
CTBaMH 00yueHMsI, 00ECTICYMBAIOIIIUMU TpEICTaBIeHNE YueOHON nHpopmaluu 00Ib-
1I0W ayAUTOPUH, IEMOHCTPAIIMOHHBIM 000PYIOBAHUEM.

[Tomenienus st CaMOCTOSITENIbHOM padOThl 00yYaIOIUXCsl OCHAILIEHBI KOMITb-
IOTEPHOI TEXHHUKOM, 00ECIIeYnBaloIIel T0CTYM K ceTh MIHTEepHET U 3JIEKTPOHHOU UH-
dbopmannonHo-o0pazoBarenbHol cpene Kpacnomapckoro ¢uimana ®OUHAHCOBOTO
YHUBEPCUTETA.
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