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1. HaumeHoBaHue AUCHUIIJINHBbI

«MGTOI[LI BU3yaJIN3allUU JAHHBIX).

2. Ilepeyenn

NMPOrpamMMmblI

IVIAHUPYeEMbIX

pe3yJabTaToB

OCBOCHHSI  00pa3oBaTeIbLHOM

(nepequL KOMHeTeHHHﬁ) ¢ YKazsaHMEeM HHAUKATOPOB HX

AOCTHKEHMS Y IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 IMCUMUILINHE

Kon HaumenoBanue HNuaukaropsl Pe3ynbraThl 00yyeHusi (yMeHHsA
KoMIerTe KOMIIeTeHIIUH JAOCTHKEHU S U 3HAHMA), COOTHECEHHbIE ¢
HIUHU KOMIIeTeHIUH HHIUKATOPAMU JOCTUKEHUS
KOMIIeTeHIUH
[IKTI-5 Cnoco6HOCTh 1. JleMoHCTpHUpYET 3HaTh. KOHLENTYyaJIbHbIE
NPUMEHSTh METOIBI U 3HaHUE METO/IOB U | TIOJOXKEHUs MH(POPMALIMOHHBIX
MHCTPYMEHTHI aHAIM3a | HMHCTPYMEHTOB  aHalu3a | TEXHOJOIHIA, HO3BOJISIOIINX
JMAHHBIX ¥ MAIIMHHOTO | JAHHBIX ¥  MAIIWHHOTO | PEaJn30BHIBAThH MOJIEITN
oOyueHus mpu oOyueHus MalIMHHOTO OOy4YeHUs M aHaiIu3a

MOJATOTOBKE
AQHAIUTUYECKOTO
000CHOBaHUS
(dbrHaHCOBO-
IKOHOMUYECKUX
pelieHu

JaHHBIX

YMeTh: HUCIOIL30BaTh PE3YyJIbTATHL
aHaJIM3a JaHHBIX JId IOCTPOCHUA
MoOJIee MaIlIMHHOTO O6y‘IeHI/IH

2.JleMOHCTpHpYET 3HAHUE
IPUHLMIIOB  MTOATOTOBKH
AHAJIMTUYECKOTO

000cHOBaHUS (PUHAHCOBO-
SKOHOMUYECKHUX PEIICHUN

3HaTh. CIOCOOBI HCIOIL30BAHUS
pe3yJIbTaToB BU3YaITU3aIHH
JAaHHBIX B 3ajJadax pa3paboTKu
MojieJIe MallTMHHOTO 00yUeHus

YMerhb: UCIIONB30BaTh PE3YJILTATHI
BU3yalIM3allil JAaHHBIX B 3a/a4ax
pa3paboOTKK MOJelel MaITuHHOTO

00yuyeHHs
3. Bnaneer HaBpikaMu | 3HATE. METOIbI KOHTPOJIA
UCTIOJIb30BAHUS METO/IOB U | pe3ysIbTaTOB cOopkuun
HHCTPYMCHTOB aHaJIN3a pa3BepThHIBAHUSA
AaHHBIX U MAIIMHHOTO MHOTOKOMITOHEHTHBIX MoJemen

o0OyueHus IpU MOATOTOBKE
aHAJTUTUYECKOTO
00ocHOBaHUs (PUHAHCOBO-
SKOHOMHUYECKHUX PEIICHUN

MaIIMHHOTO 00Y4YEeHHUS

YMeTrb: KOHTPOJUPOBATH MPOLECC
cOopkH u pa3BepTHIBAHUSA
MHOTI'OKOMITIOHEHTHBIX MO,ZIGJ'IGI\/’I
MAaIIMHHOTO oOyueHus c
HCITOJIb30BaHUEM METOZIOB
BU3YyaJIu3alyu JaHHBIX




3. MecTo IMCHUILTHHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JucuumrHa «MeToasl BU3yalu3allii JaHHBIX» SBISETCS AucIUIUIMHON [lukma
npoduns (dnexkTuBHBIN) 1o HampasieHuto mnoarotoBku 01.03.02 — Ilpuknaanas

MaTemaTHka 1 uaopmaruka, Ol «AHanu3 JTaHHBIXY.

4, O0beM IMCUMTIMHBI (MOIYJIS) B 32a4eTHBIX eIMHUIAX M B aKaJeMHYEeCKHUX Yacax ¢

BblJleJIeHHMeM 00beMa ayIMTOPHOM (JIeKIIUHM, CEMHUHAPBI) U CAMOCTOATEIbHOM padoThI

00yJarmuxcs

Buj yueOHoi1 padoThI 10 JMCHUIIIHHE Bcero Cemectp 6
(B 3/e m 4yacax) (B yacax)

OO0masi Tpy10eMKOCTb AMCHHUILINHBI 3/108 108

Koumaxkmmnan paboma — 34 34

AyoumopHnuie 3anamus

Jlexyuu 16 16

Cemunapbl, npakmuuecKkue 3aHamus 18 18

Camocmosmensnan paboma 74 74

Bua texyiero KOHTpoJis Kontposnbnas padora | Konrponsnas padbota

Bu mpoMexxyTo4HO# aTTecTanuu 3a4yer 3a4er

5. Coaep:xxaHue IUCHMILUIMHBI, CTPYKTYPUMPOBaHHOe 1O TemMaM (pa3aejiam)
AMCHHUIUIMHBI ¢ YKa3aHUEM HX 00beMOB (B aKaJleMUYeCKHUX 4acaxX) U BUJI0B Y4eOHBIX

3aHATHN

5.1. Conep:kaHue IMCUUIIMHBI

Temal. [logkinroyeHue 1 npeodpazoBaHue BHEIIHUX JAHHBIX

1.1. OcHOBHBIE TIOHATHUSI, CBSI3aHHBIE C BHU3yaJIU3allME€ld MAHHBIX M BU3YaJbHOIO
BOCTIPUSATHS
Uctopus Busyanuzanuu gaHHBIX. DOpMbl  BU3yaJdbHOTO  MpEICTABICHUS
uHpopmarmu. OCHOBHBIC KOHICMIIUA BU3YaTbHOTO BOCHPUSTHS TpadUKOB.
CepBuchl s Buzyanuzaiuu JaHHbIX (MHCTpyMeHT njis paboOThl CO CKBO3HOMU

anamutukoir Google Data Studio, MHTepakTHBHAs BU3yaau3alMsi JaHHBIX U



ousHec-ananuTuku Yandex Datalens, Co3naHre HHTEpaKTUBHBIX JHarpaMM, KapT,
Ta0JINIY)

1.2. VIcTOYHWKHN TaHHBIX.
CoBpeMeHHBIE TIPOTpaMMHBIE CpPeICTBa 00PAOOTKH U aHAJIM3a JaHHBIX IMO3BOJISIFOT
paboTath ¢ JecATKaMu UCTOYHUKAMH JaHHBIX. ByIyT paccCMOTpEHbI OIKIIIOUCHHE
Kk 0a3zam maHHBIX (sqlite, postgre), Tabmunam Excel, LibreOffice Calc, daiinam
Text/CSV, XML, pdf, doc. 3arpy3ka u coxpaHeHHe HH(POpPMAIUU B pa3HBIX

dbopmarax ¢hansos.

Tema 2. Pa6oTa ¢ CYB/I SQLite

1.1. Co3nanue 6a3nl JaHHBIX, CO3/IAHHUE TAOIHII.
Bbynyr paccmorpensl tunbl naHHbIX SQLIite, Metonuka cozmanus BJI, Tabmuir,
OpraHU3aIMsl CBA3CH MEKTy TaOIHIIaMHu.

1.2. Pab6orta c 3amucsmu B b1
Hamnonunenue tabnui ganaeiMu. BeiOopka gaHHbix. M3MeHeHue U ynalieHue
JTaHHBIX. PaboTa ¢ OMMHOYHBIMH 3aITUCSIMU U MHOYKECTBOM 3aITUCEH.

1.3. Opranuzanus cnoxkubix SQL 3ampocos
Brnoxxennsie 3anpocskl. CBsizHbIe 3anpockl. Onepanuu A paboThl CO MHOKECTBOM

3anucelt (0ObeIMHEHUE, TIepeceyeHre, JEKapTOBBI OTIEpaIluy U T.]1.).

Tema 3. Boi0op Bu3yaju3anuu JAHHBIX U1 PA3JJMYHBIX THIIOB JaHHBIX
1.1. Pa36op TUMOB JaHHBIX U BBIOOP MOAXOISAIINX MO HUX TPa(UKOB.
1.2. Pa0oTta ¢ KOJIMYECTBEHHBIMHU U KaUECTBEHHBIMU JaHHBIMU.

1.3. CoBmenieHue pa3IuYHbIX TUIOB rpa)MKOB HA OJTHOM IOJIOTHE.

Tema 4. Yayunienne BU3yajan3amnui

1.1. TlpenBaputenbHas 0OpabOTKA JAHHBIX JUIS YIAYUYIICHUS BU3YyaTU3alUH.
CrnaxxuBanue, QUIbTpanus JaHHBIX.

1.2. BrineneHue v aHan3 XapakTEPHBIX OCOOEHHOCTEN B TAHHBIX.

Tpenna. Perpeccusi.



5.2. Y4eO0HO — TeMATHYECKHUH IJIAH

HaumenoBanmue TpynoemkocTh B yacax DopMbI
Tem (pa3nesioB)| Beero KonrakTHas paGora - | Camocrosi TEeKylIero
/Tl | AMCHMIIMHBI AynuTopHasi paéora TeJIbHasA KOHTPOJIA
OO6mas, B | Jlekiun | Cemunapsl, | padora yCneBaeMocTH
T.4.: MPaKTUYECK
W€ 3aHATHUS

1 IMoaxmrouenue 28 8 4 4 20 CobecenoBanus
u 0  JIOMAIIHUM
npeoOpa3zoBaH 3a/IaHHSIM.
1€ BHEUIHUX [IpoBepka
JAHHBIX 3aJaHuN.

2 Pabora ¢ 18 6 2 4 12 CobecenoBanus
CVYB/] SQLite 0  JOMAIIHAM

3a/IaHHSIM.
[IpoBepxka
3aJIaHUH.

3 Bri6op 30 8 4 4 22 CobecenoBaHust
BU3YaIH3aluU o  JIOMaIlHUM
JTAHHBIX IS 3a/IaHHSIM.
pa3IMYHBIX [IpoBepka
THIIOB JJAHHBIX 3a/IaHMi.

4 VYyumenue 32 12 6 6 20 ColecenoBanus
BH3yaIH3aIui 0  JIOMAIlIHUM

3a/IaHHSIM.
[IpoBepxka
3aJaHuH.
B uenom no 108 34 16 18 74 CormacHo
JTUCITUTIITIHE y4eOHOMY TUIaHY:
KOHTPOJIbHAS
paborta
Hroro B % 31 47 53 69
5.3. Conep:xaHnue ceMUHAPOB, NPAKTUYECKUX 3aAHATHIA
HaunmenoBanue Tem | IlepeueHb BONMPOCOB AJis 00CY:KIeHHs HA CEMUHAPAX, Dopmbl
(pa3neJioB) NPaKTHYECKUX 3aHATHSAX, PEKOMEHIyeMble NPOBeIeHUsI
AHCHHUTIINHBI HCTOYHUKY U3 pa3aeioB 8,9 (yka3bIBaeTcs pa3aesa u 3aHATHH
NMOPSIIKOBBII HOMEP HCTOYHUKA)

[Togknrouenne u 1. Hcropus BU3yanu3aluu JaHHBIX. [IpakTrkym no

npeoOpa3oBaHue 2. ®opwmsl BHU3YaJIbHOTO IIPENICTABIICHUS | PELICHHIO 3a7a4

BHEIIHHUX JTAHHBIX nH(bOpMaIIHH. 10 TEMaTHKe

3. OCHOBHBIC KOHIIEIITUN BH3yaJbHOTO BOCTIPUATHS | 3aHATHS B MAJIbIX
rpauKoB. rpymnmnax (2-4

4. CepBucsl Juid BU3yanu3anuu JanHeIX (MHCTpyMeEHT | cTyneHTa) u
111 pabOTHI CO CKBO3HOM aHanuTukoi Google Data | koiiekTuBHOE
Studio, MuTepakTuBHast o0cyxieHue
BU3yallM3alusl JaHHBIX M OW3HEC-aHAUTHKH | PEIICHUI
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Yandex DatalLens, Co3manue HHTEPaKTUBHBIX
JTUarpaMm, KapT, TaOJIHIT)
Pexomenoyemvie ucmounuxu aumepamypot: 8.1 - 8.6

Pa6ora ¢ CYB/] 1. Coszpanune 0a3pl JaHHBIX, CO3JaHUE TAOJIHII. [Ipaktukym 1o
SQLite 2. bynyr paccmoTrpeHs! TUIBL JaHHBIX SQLite, MeTouKa | pelmieHno  3a1a4
co3nanuss bJI, TaGnu, opraHu3aius CBS3EH MEXIY | 1O TEMAaTHUKE
TaOIUIIaMU. 3aHSTHUSL B MaJIbIX
3. Paborta ¢ 3anucamu B bJ| rpynnax (2-4
4. Hanosnxenue TaOnuiy naHHBIMH. BbIOOpKa HaHHBIX. | CTyaeHTA) Hu
N3menenne u ypanmeHue JaHHbIX. PaboTa € | KOJIJIEKTUBHOE
OJIMHOYHBIMU 3aMKUCSIMHA U MHO>KECTBOM 3aIIACEM. oOcyxeHune
5. Opranmsanus cioxubix SQL 3ampocoB pereHui
6. Bnoxennsle 3anpochl. CBsi3HbIE 3ampockl. Onepanuu
JUTsl pabOThI CO MHOXKECTBOM 3aruceil (00beInHeHUE,
nepeceueHue, 1eKapTOBhI ONEPAIMH U T.1I.).
Pexomenodyemvie ucmounuxu aumepamypot: 8.1 - 8.6
Bri6op Busyanuzauuu | 1. Pa36op THIOB AaHHBIX U BBIOOP moaxoAdmuX noa Hux | [lpaktukym 1o
TAHHBIX IS rpaduKoB. peleHnio  3a1a4
Pa3INYHbIX TUIIOB 2. Pabota ¢ KOJNMYECTBEHHBIMU M Ka4eCTBEHHBIMHU | IO TEMaTHKe
TAHHBIX JTaHHBIMHU. 3aHSTHSI B MaJIbIX
3. CoBMellieHHEe pa3InYHbIX TUIOB rpaMKOB HA OJHOM | rpymmax (2-4
IIOJIOTHE. CTYyJCHTA) 51
KOJUIEKTUBHOE
Pexomenoyemvie ucmounuxu aumepamypei: 8.1 - 8.6 | obecyxaenne
pelIeHUI
VYnyumenue 1. IlpenBaputenbHas oOpaGoTka naHHbIX i | [Ipaktukym — no
BU3yaIH3alui yIy4lIeHUS] BU3yalU3alllu. peIlIeHUI0 33134
2. CrnaxuBanue, GUIbTPAIUS JaHHBIX. o TEMaTHKE
3. Brigenenue u aHaM3 XapakTePHBIX OCOOCHHOCTEH | 3aHATHS B MallbIX
B JIaHHBIX. rpymmax (2-4
4. Tpenn. Perpeccusi. CTYJEHTA) 51
Pexomenoyemvie ucmounuxu numepamypul: 8.1 - 8.6 | KOJUIEKTUBHOE
oOcyxeHune
peLIeHHI

6. IlepeueHb y4eOHO-METOAMYECKOT0 OOecleYeHUsl Uil CaMOCTOATEbHON PadoThl

00y4arIuXCcs M0 JUCHUIINHE

6.1. IlepeyeHb BONPOCOB, 0TBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE JUCHMILIUHBI,

(popMbI BHEAYTUTOPHOI CAMOCTOATEILHOI PadoThI

HaunmeHnoBanue Tem

IlepeyeHb BONIPOCOB, OTBOAUMBIX HA

®DopMbI BHEAYAUTOPHOM

(pa3neJioB) CaMOCTOSITEJIbHOE OCBOCHHE CaMOCTOSITEJIbHOI padoThI
JAUCHMILTHHBI
[lonxmtouenue wu 3arpy3ka gaHHbIX U3 (aitnos popmara Xls, csv, | Pabora C yueOHOM
npeoOpa3oBaHue txt JIUTEPATYPOU. Pemenne
BHEIIIHUX JIaHHBIX TUNOBBIX 3amad. Pa3bop

BOITPOCOB IO TEMC 3aHATHUA.




BreimonmHenue  momamrHuX
3aJaHui K KaXI0MY
3aHSTHIO.
Pabora ¢ CYBJ Coznanue bJI. Co3nanue Tadmu. Pabora C y4eOHOi
SQLite HanonHeHue Tabnull AaHHBIMU BPYYHYIO WIH | JIMTEPATYPOI. Pemenne
U3 BHEUTHUX (haiisIoB. TUTIOBBIX ~ 3amad. Pa30op
BbIBOJ [aHHBIX Ha 3KpaH WIM COXPAHEHHUE B | BOIPOCOB II0 TEME 3aHSATHS.
daiin. BeimonHenue  goManrHuX
3a/laHuil K KaXJIOMY
3aHSTHIO.
Br16op Bu3yanmzaiuu | Pa3bop TuoB maHHBIX M BBIOOp moaxoxsmux | Pabora c yaeOHOU
TAHHBIX IS MOJT HUX TPa(UKOB. JUTEPATYPOM. Pemenue
Pa3IMYHbIX TUIIOB Pabota ¢ KOIMYeCTBEHHBIMU M KQUeCTBEHHBIMH | TUIIOBBIX  3aaa4y. Paz0op
TAHHBIX JAHHBIMHU. BOIIPOCOB 10 TEME 3aHSTHSI.
CoBMellieHre pa3IMYHBIX TUIOB TpaduKoB Ha | BolmomHeHue  JgoMamiHUX
OZHOM II0JIOTHE. 3a1aHUI K KaXXJ0My
HNucTpymeHTH BU3YalIH3aI[uU KOZa | 3aHATHIO.
MIPOTPAMMHBIX TTPOYKTOB.
VYayumenue [IpenBaputenbHas o00paboTka gaHHBIX s | Pabora c yueOHOU
BU3yaJIM3alUN YIIY4IIEHUS BU3yaIU3aluu. JIUTEPATYPOU. Pemenne
CrnaxxuBanue, GUIbTpaIysl TaHHBIX. TUTIOBBIX  3amad. Pa3bop
Beienenue u aHaIIN3 XapaKTEPHBIX | BOMPOCOB IO TEME 3aHSATHS.
0COOCHHOCTEH B IaHHBIX. Boimonunenue — poMamHux
Tpenn. Perpeccus. 3aIaHUM K KaXIOMY
3aHSTHIO.

6.2. IlepeyeHb BONPOCOB, 3a1aHN, TeM /IS IOATOTOBKH K TEKYIIEMY KOHTPOJIIO

IIpuMepHble 3aJaHMs KOHTPOJIbHOH padorbl mo Tteme Ilookniuenue u

npeoﬁpaa’oeauue 6HEeUIHUX OAHHbIX

1. Hmnoprtupyiite
1.1. Jlauusie u3 (daiina xIs
1.2. Jlanusie u3 daitna popmara CSV
1.3. Jannsie u3 daiina txt

2. Brsenute nepsbie 10 3anuceii Ha 3kpaH. [IpenBapUTEIbHO OTCOPTUPYUTE MO OJTHOMY
U3 CTONOIOB. B MMMOPTUPOBAHHBIX JAHHBIX HAWIUTE MAaKCUMAIbHOE, MUHUMAIHHOE
CpellHee 3HaueHUs B YUCIOBBIX CTONOMax. J[Jis MakcuMyMa W MUHHUMYMa BBIBEIUTE
WHJIEKC (MHACKCHI) JaHHBIX 2JIEMEHTOB.

3. Hamummmrte mporpammy, KoTopasi cuMThiBaeT AaHHbIe u3 (aiiia CSV u BBIBOAWT Ha

9KpaH cpeliHee 3HaueHue yucen B cronoue "lena".




4. Hanumwre nporpaMmy, KOTopasi UMIOPTHPYET JaHHbIE U3 (aiina Excel u BpiBoIUT Ha
DKpPaH KOJIMYECTBO CTPOK B HEM.
5. Hamummre nporpammy, kKotopasi cuutbiBaeT AaHHble U3 ¢paiina TXT u BeIBOOUT Ha

9KpaH 06mee KOJIMYCCTBO CJIOB, BKJIFOYAs IIOBTOPCHUA.

IIpumepHbIe 3a7aHUsI KOHTPOJIbHOI pa6oThl o TeMe Pavoma ¢ CYB/] SQL.ite

1.  Cosznaiite B/] ¢ Tabnuiel, B koTopyro Hy>kHO 3aHectu nocieaaue 100 crpok u3
aHAIM3UPYEeMbIX AaHHbIX. CTpyKTypa TaONUIbl JOHKHA COBMAgaTh co CTpyKTypoit CSV
daiina (KOJIUYECTBO U Ha3BAaHUE CTOJIOIOB).

2. Coszmate BJI, xotopas comepxkutr wmHbOpMaImio 00 y4eOHBIX AUCITUILUIMHAX,
3aMOJHUTh €€ JaHHBIMU. B mporpamme paspabotarth (YHKIHH, KOTOPHIE MO3BOJISIIOT
YAQIATh CTPOKHU U3 TaOnuIbl B B[ B COOTBETCTBHUY ¢ HOMEPOM CTPOKH.

3. PeanuzoBaTh mporpamMmy, B KOTOPOH MOJIb30BaTEIb MOXKET TOOABISTH JAHHBIC
B b/l, BBO1s1 HEOOXOIMMBIE TaHHBIE B KOHCOJIH. Peann3oBath mporpamMmy, KOTOpasi BBIBOJIUT
uHpopmaimio u3 basbl nanHbIX. baza maHHBIX COCTOUT M3 OJHON TaOIMIBI ¢ YeThpbMs
MOJIIMH PA3HBIX THUIIOB.

4. Cospaiite B/ ¢ Tabnuiieil, B kKoTopyro HYXHO 3aHecTH mepBbie 100 cTpok u3
aHAMM3UpyeMbIX NaHHbIX. [lanHbie B3aTh U3 (aitna CSV U3 OTKPBITOrO HCTOYHHUKA.
CtpykTypa TaOmuIel AOKHA COBMAnaTh co CTpykTyport CSV (aiima (kommdecTBO U
Ha3BaHHUE CTOJIOIOB).

5. Cosnate ba3y nannbsix DataBase, ¢ Tabnuueii Students ¢ mosssmu (id, Name, age,
INN). JIaTh COOTBETCTBYIOIIME TUIIBI TOJISIM. 3aMOJHUTH CTPOKU C KOHCOJIU 3HAYCHUSIMU.
He menee 10 3anuceii. Cuntath n1anHbie u3 b/ 1 BBIBECTH BCe cpa3y Ha SKpPaH.

6. Cosnats ba3y mannapix DataBase, ¢ Tabmumeit Students ¢ monsmu (id, Name,
age, INN). [laTb COOTBETCTBYIOIIHWE THIIBI MOJSIM. 3alOJHUTh CTPOKA C KOHCOJIH
3HaueHusiMu. He menee 10 3anuceit. Cuntath nanusie u3 bJl u moctpouts auarpamMmy mo
cronbuy AGE.

7. Cosnatb basy nannsix DataBase, ¢ Tabaumeit Students ¢ mosssmu (id, Name, age,
adress). JlaTb COOTBETCTBYIOIIUE TUIIBI TIOJISIM. 3aIIOJIHUTh CTPOKH C KOHCOJIM 3HAYCHUSIMHU.

He menee 14 3anuceii. Cuntath nannbie u3 b/ u 3anucarts ux B daiin CSV.
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8. Coznatek basy manneix DataBase, ¢ Tabnuieit Students ¢ monsimu (id, Name,
Surnave, age, group). JIaTb COOTBETCTBYIOIIUE THITHI MTOJISAM. 3aIIOJHUTH CTPOKH ¢ KOHCOJIN
sHaueHusMu. He menee 10 3anmceit. Cunrtats u3 b/l mHbOpMaIiio TOIBKO 0 TeX CTYACHTOB,
yeit Bo3pact = 20. CuutaHHbIC TaHHBIC BRIBECTH HA DKpaH.

9. Cosnate BJI, xoTopas comepkuT WHPoOpMauio 00 Y4eOHBIX IUCHUIUIMHAX,
3aMoJHUTh €€ JaHHbIMU. B mporpamme paspaboraTe (yHKIHH, KOTOPBIE IMO3BOJISIOT
U3MEHSTh 3HAYEHUS IOJIeH B CTPOKAX B COOTBETCTBUU C HOMEPOM CTPOKH.

10. Cosmate B/l, xoTOpas coaepkuT WHPOPMANMIO 00 YYEOHBIX MUCIUIUINHAX,
3amoJgHUTh e JaHHbIMH. CunTaTh nanuabie u3 b/l 1 BIBECTH WX Ha KpaH. 3anmucaTh epBhIe

3 ctpoku u3 b/l B daiin CSV.

IIlpuMepHbIe 3aJaHMsl KOHTPOJIbHOM padoThl MO Teme Bwioop eusyanuzauyuu
OGHHBIX 0171 PA3TUYHBIX MUN0E OAHHBIX

1. Tloctpoiite BpeMEHHBIE PAJIbI U UX BU3YATU3AIMIO ISl TAHHBIX, 3arPYKEHHBIX C
daitma  "consumers-price-index-march-2022-seasonally-adjusted.csv”, cTonbery
"Data_value". JIomkHO OBITh IOCTPOEHO 2 PA3IMYHBIX THIMA rpaduKa JJis1 aHATU3HUPYEMBbIX
JTAaHHBIX.

2. TlocTpoiiTe BpeMEHHBIC PAIBI M MX BH3yIU3AIUIO JUTS TAHHBIX, TTOJIYYCHHOTO U3
moboro CSV-¢aiina mo nBym ctonomnam. JloMmKHBI OBITH HMCIIOJIB30BaHBI CTOJIOYATHIE
JUarpaMMel.

3. Tloctpoiite rpaduku pyHkmil yl=x2+x u y=x*+x. ['paduxu cTposrcs Ha 0gHOM
noze. JlolbkHa OBITh OKa3aHa JiereHaa. X u3MeHsercs ot -10 mo 25.

4. TloctpoiTe BpeMEHHBIE PSIbI U UX BU3YaJTU3aIUIO JJIsl JAHHBIX, 3arPY>KEHHBIX C
daitma  "consumers-price-index-march-2022-seasonally-adjusted.csv", CTOJIOCI]
"Data_value". JIomxHO OBITh TOCTPOCHO 2 PA3IMYHBIX THUIA rpadrKa I aHATU3UPYEMbIX
naHHbIX. Kaxxnoe unciioBoe 3HaUeHHE JTOJDKHO OBITh YBEIMYEHO B JIBa pasa.

5. U3 daiina electronic-card-transactions-april-2022-csv-tables.csv cuntarbcronboerr
Data_Value, BeiBecTn 3HaucHus B Bujae rpaduka Ha dkpaH. THI JMHUW - TYHKTUP,IBET -
KpacHblid. CYuTaHHBIE 3HAYEHUSI 3amicaTh B 0a3y JaHHbIX. CunTaTh U3 0a3bl JAaHHBIXIIEPBBIC

10 3HaveHUIT 1 BEIBECTH HA dKPaH.
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6. U3 ¢aiina electronic-card-transactions-april-2022-csv-tables.csv cuurtarbcronoerr
Data_Value, BeiBecTn 3HaueHUsI B BUjE TpaduKa Ha dKpaH. TUM JTUHUA - TyHKTHP,IBET -
cuauii. CunTaHHBIE 3HAYEHHUS 3aIlllcaTh B 633}’ JaHHBIX. HpI/I 3TOM KaXXJ0€ 3HAUYCHMHC
YBCIMYNUTL Ha 1. Cunurath U3 0a3bl JAaHHBIX IICPBLIC 20 3HaueHUU U IIOCTPOUTH 110 HHUX
rpaduk.

7. W3 daiina electronic-card-transactions-april-2022-csv-tables.csv cuutarbcronoern
Data_Value, BeiBecTr 3HauCHMS B BHJE rpaduka Ha SKpaH. TUI JTUHUHU - TyHKTHP,IBET -
yepHsbIid. [lepBrie 30 3HaueHUM coxpanuth B CSV-(aiine out.csv.

8. U3 aiina electronic-card-transactions-april-2022-csv-tables.csv cuutarbcronoern
Data_Value, BeiBecTH 3HaueHHs B BUJE rpaduka Ha SKpaH. THIT JIUHUM - TYHKTHUD,IBET -
YepHbII. 3aT€M OCTPOUTH IPAPHUK MO ITUM K€ 3HAYEHUSAM, YMHOKEHHBIM B 2 pa3a,Ho IBET
JIMHUH - 3€JICHBIM.

9. OrkpeiTe (aiin  wholesale-trade-survey-dec-2021-quarter-csv.csv. Cuutatb
cronoernr Data Value (mepsbie 200 3nHayenwmii). CoxpaHHTh ero cojaepkumoe B base
Hanusix. Bropoii cton6ery - mopsakoBeiii Homep 3HadeHusl. C KOHCOIHM U3MEHUTh CTPOKY
50 - OOHYUTH 3HAUCHUE.

10. Otkpeith  ¢aiin  wholesale-trade-survey-dec-2021-quarter-csv.csv. CuutaTh
cronber; Data Value (mepseie 100 3nauenwmii). CoxpaHuThb €ro coxaepkumoe B basze
Hanneix. Bropoii cronben - mopsaakoBblii HoMep 3HaueHus. Cuutath gaHHble U3 b/ u
BBIBECTH HaA SKpaH.

11. OtkpoiTh (daiiner Wholesale-trade-survey-dec-2021-quarter-csv.csv u electronic-
card-transactions-april-2022-csv-tables.csv . Cuurare cronbern; Data Value (mepssie 100
3HaueHui). BeiBecTr cunTaHHbIe 3HaYEHUs Ha TpaduKe, BEIBOAUTH JaHHbIe O THOBPEMEHHO
Ha OOIHOM IIO0JIC.

12. OtkpeiTh (aiiner Wholesale-trade-survey-dec-2021-quarter-csv.csv u electronic-
card-transactions-april-2022-csv-tables.csv . [lepeMHOXHUTh COOTBETCTBYIOIINE 3HAYCHUS
IBYX CUMTaHHBIX CTOJIOLIOB. Pesynprar BeIBECTH HA 3KpaH B BHUJIE cToyiona JaHHbeIX. [Ipu
BBIBOJIC ITOAIMUCATDb KAXKAYIO CTPOKY IMOPAAKOBBIM HOMCPOM.

13. OtkperTh daiter Wholesale-trade-survey-dec-2021-quarter-csv.csv u electronic-

card-transactions-april-2022-csv-tables.csv . [lepeMHOXHUTh COOTBETCTBYIOIINE 3HAYCHHS
11



ABYX CUHUTAHHBIX CTOJ'I6I_IOB. BriBecTn Ha 9KpaH B BUJC I’pa(l)I/IKOB HCXOOHBIC NJAHHBIC U UX

IMPOU3BCIACHHC.

IIpuMepHbIe 3a1aHUSI KOHTPOJILHOMH PadoThI 110 TeMe Yiyuuienue eu3yanu3auuii

1. Cuurarte gannsie u3 (aitiia CSV. Iloctpouts rpaguk 1Mo JaHHBIM BPEMEHHBIM PsaM.
Haiitu 1 ynanuTh 1IyMoBbIE€ BCIUIECKH B IMOCJIEIOBATENBLHOCTH AaHHBIX. [locTpouTh
muHuIo TpeHaa. CporHo3upoBaTh pa3BUTHE MpoIecca.

2. Cuutath nannsie u3 ¢aitna CSV. [loctpouts rpaduk mo JaHHBIM BPEMEHHBIM psaM.
Crinaautbh BpEeMEHHbBIE DPsiIbl METOJOM CKOJB3SIIEH CpeAHE M SKCIOHEHIUATbHBIM
CrylakKMBaHWEM. BOCCTaHOBUTH NPONMYIIEHHBIE JAaHHBIE C MOMOIIBIO JIMHEMHOW U
MOJIMHOMUATILHOM perpeccuul. BEIYUCINTE TOUHOCTh BOCCTAHOBJICHUS.

3. B (aiine uMeroTcs TaHHBIC O COBOKYITHBIX JIMYHBIX PACX0/IaX; PACTIOIaraéMbIX JTMYHBIX
noxojax; pacxoaax Ha tabak s CIIA na mepuoxa ¢ 1959 no 1983 roasi. Onenure
MHO>KECTBEHHYIO PETPECCUI0 MEXK]Ty perpeccansioM (dHAOreHHOM nepeMenHoi) Varl u
perpeccopamu (9K30reHHBIMU TIepeMeHHbIMK) Var2, Var3 u Vard ucnosnb3ys 1aHHbIC 3a
25 nert. JlaWite unHTepmpetanuio koddduiuentam perpeccuu. Wccnemayite cTeneHb
KOPPEISIMOHHON 3aBUCUMOCTH MEXIY MePEMEHHBIMHU.

4. Tpebyercst MpOU3BECTH aHAIH3 Tpollecca pa3paboTKU OMPEIEeIEHHOTO TPOrPaAMMHOTO
MPOEKTA, HUCIOJL3Yyd CTAaTUCTUYECKHE [aHHbIe. 3ajayda 3akioyaeTcss B pa3paboTke
IpPOrpaMMbl, KOTOpas OyJeT CTPOUTH JMHHUIO TPEHIa, OTOOPAKAIONIYI0 IUHAMUKY
npoliecca pa3paboTKH U MPEJOCTABISTH MPOTHO3ZUPYEMYIO AaTy OKOHYAHHS MPOEKTa Ha
OCHOBE UMEIOIINXCS TaHHBIX.

5. Ilpoananu3upoBaTh CTaTUCTUYECKUE JaHHBIE O XOJA€ pPa3padOTKU MNPOrpaMMHOIO
MIPOJIyKTa U 0TOOpa3uTh Ha TpaduKe YJaCTKU BPEMEHHU, B T€UEHUE KOTOPHIX PabOTHI C
MPUOCTAHABIMBAINCh, WM BEJIUCh C 3ajJepKKaMu. [l BBIMOJHEHUS] 3alaHUS
HEeoOXoauMoO pa3paboTaTh MporpamMmy, KOTOpas MPOBEACT aHAIW3 JIaHHBIX, BBISBUT
MIePEPHIBBI U OTKJIOHEHUS B XO7€ paldoT, U 3aTEM CO3JaCT BU3YaIbHOE MPECTABICHUE B
BUJIe TpaUKOB WM JAMArpaMM C HCIOJIb30BAaHMEM YJIOOHBIX CPEJICTB BU3YyalW3alluu

JTAHHBIX.
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Kpumepuu 6annvrotl oyenxu pa3iuunsix hopm mexyueco KOHMpois ycneeaemocmu
cooepocamcst 8 COOMBEMCMEYIOWUX MeMOOUYecKUx pexomenoayusx [lenapmamenma
aHanu3a OAHHLIX U MAUWUHHO20 00YYeHUs.

[TonmHOEe MPOXOXKAEHHE OJHOTO M3 OHJAWH-KYpCOB, «Bu3yanmuzauus HaHHBIX: OT
CKyYHBIX TpaduKOB K HHTEpaKTHBHBIM pamobopram» (Heromorus) wmm «luzaiin
uHporpadukd M BHU3yalIH3alMu JaHHBIX» (Stepik), OyaeT yduThIBaTHCS MPH KOHTPOJE

TEKyIIEH yCIeBaeMOCTH.

/. MoHA OUEHOYHBIX CPEIACTB /IS TMPOBeJEHUS] NPOMEKYTOYHOH ATTeCTAUMHU
00y4aroIuXxXcs Mo JUCUUIINHE

[lepeueHb KOMIIETEHIIMI C YKa3aHUEM WHIUMKATOPOB MX JOCTUKEHHS B MpOLECCEe
OCBOCHHS 00pa3oBaTebHONH TMporpaMMbl coaepkuTcs B pasaene 2. «llepedeHb
IUVIAHMPYEMBIX Pe3yJbTATOB OCBOEHHUS 00Pa30BaTe/ILHOIl NPOrpamMMmbl (MepevyeHb
KOMIIETEHIIWII) ¢ YKa3aHHeM HWHAUKATOPOB HX [OCTHXKEHUSI W IUIAHMPYEMbIX

pe3yJbTATOB 00y4YeHHsl 10 TUCHUILTTHHE.

Tunosblie KOHTPOJBbHBIC 3alaHUA WJIH HHBIC MaTE€pHaJbl, HQOﬁXO}IHMbIe

JJISl OLEHKHU UHAMKATOPOB JTOCTUKEHUSI KOMIIETCHIUA, YMEHU U 3HAHU A

HaumenoBanue HaumenoBaHue PesyabTarsl Tunosbie KOHTPOJIbHbIE
KOMIIeTeHI[UH HHIUKATOPOB o0yueHusi (yMeHUusl | 3a/1aHUA
JOCTHKEHHUS ) | 3HAHHS),
KOMIIeTeHI[UH COOTHECEHHbIE c
HHANKATOPAMH
JAOCTHKEHUSI
KOMIIeTeHIIUH
[TKTI-5. 1. lemoucTpupyet 3HaTh! TpeOyetcst 06padboTaTh HabOP
CrniocobHOCTB 3HaHUE METOJIOB U KOHLIETITYaJIbHbIE JAQHHBIX 110 OMNPEIEICHHOU
MIPUMEHSTh METO/IBI U | HHCTPYMEHTOB TIOJIOKEHUS TEeME€ C  HCIOJIb30BAHHEM
WHCTPYMEHTBI aHalM3a JaHHBIX U WH)OPMALIMOHHBIX  |METOJOB  BH3yalu3alldd |
aHanM3a JaHHBIX U MalIMHHOTO OOyYEHUsl | TEXHOJIOTHH, aHanu3a JaHHbIX. Onumwure
MalIMHHOTO 00yUYeHUs TO3BOJISIOIINX MPEAMETHYIO 001acTsb,
IIPY IOJATOTOBKE peann30BbIBaTh 000CHYlTE BBIOOp METOJIOB U
AHATUTUYECKOTO MOJIEJIM MAILIMHHOTO | MHCTPYMEHTOB BU3YyaIu3alllU
000CHOBaHUS oOyueHHusl U aHajlu3a |JaHHBIX, MpPOoaHAIU3UPYNUTE
(buHaHCOBO- JAHHBIX MOJIyYeHHBIE PE3YNIbTATHI
SKOHOMHUYECKHX
peLIeHHI
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Ymern: Hanumure porpaMmy,
HCII0JIb30BaTh KOTOpast MIO3BOJISIET
pe3yNbTaThl aHanu3a | o0paboTaTh HAOOP JaHHBIX O
JaHHBIX JUISL | ONIPENIETICHHOM TEeMe C
MOCTPOEHUS UCIIOJIb30BAaHUEM  METOJ0B
MOZeIIen aHalIM3a U BU3yaIM3alUH
MalIMHHOTO JAHHBIX. B KauecTBe
o0yueHHs UH(POPMALIMOHHBIX
TEXHOJIOTMI paCCMOTPHUTE:
- OCHOBBI CTaTUCTUKH U
TEOpUsl BEPOATHOCTH;
- Meronpl aHanau3a HdAaHHBIX,
TakMe  KaKk  KJIACTEpHBIN
aHanus, KOPPEJALIMOHHBIN
aHaJIu3 U T.1.;
- Meroael  BU3yanu3auuu
JAHHBIX B MalIuHHOM
0o0yuYeHUH U aHallM3€e JaHHbIX,
TaKue KaK KpYIOBbIE
JMarpamMMmBbl, CBOJIHBIE
TaOJUIIBI, TPa(QUKH.
2. JleMoHCTpUpYET 3HaTh! cnoco6sl | Tpebyercs MOATOTOBUTh
3HaHUE IPUHIIUIIOB UCIIOJIb30BaHUs JTaHHbIE, HEOOXOJIUMBIE JUIsS
MIOATOTOBKH pE3yNbTaTOB pa3paboTKu MOJeIn
AHAJTMTUYECKOTO BU3YalIHU3alu1 MAaIIMHHOTO O0YYEeHMUSI:
00ocHOBaHHUS JAHHBIX B 3ajayax |- Beibepure HaOOp HaHHBIX,
(buHaAHCOBO- pa3paboTKu MojeNel | MOIXOSIINIA 1715 TOCTPOCHUS
SKOHOMUYECKUX MAaIIUHHOTO MOJIEIH. [Ipennoxure
peLIeHuN. oOyueHus npuemsemMbie UCTOYHUKU
JTAHHBIX UM HAlIUTE HAOOPHI
JTAaHHBIX B Hurepnere.
Nmnoprupyiite naHHbBIE B
CBOE IIPHUJIOKEHHUE.
- Pa3zpabotaiite mnpouemsypsl
aHaJIM3a JaHHBIX, IPEXKAE YEM
CTPOUTb MOJENb, BKIHOYAs
OUUCTKY JTAHHBIX,
MaciTabupoBaHue,
BU3yaJIN3aLUIO U T.J.
Ymers: - Hcnone3ys mnonaydeHHbIE
HCII0JIb30BATh BU3yalIN3alluy, OIPEACIINTE
pe3yNbTaThI XapaKTepHble OCOOCHHOCTH B
BU3yaJlU3alluu JAHHBIX, HAIMYUE OTIACIbHBIX

JTaHHBIX B 3a7a4ax
pa3paboTku Mozenei
MAaIIHHHOTO
oOydeHus

KJIACTEPOB B JTAHHBIX,
TEHJCHLUUU H3MEHEHUs BO
BpEMEHU
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3.Biageer HaBBIKAMU
HCIIOIB30BaHUA
METOIO0B U
WHCTPYMEHTOB aHaJIM3a
TAHHBIX U MAIIHHHOTO
o0y4YeHHs IIpH
IIOATOTOBKE
AHAIIMTAYECKOTO
000CcHOBaHUS
¢uHaHCOBO-
DKOHOMHYECKUX
peLICHHUIA.

3HaTh:
KOHTPOJIS
PE3yNIbTaTOB COOPKHU
u pa3BepTHIBAHHUS
MHOTOKOMITOHEHTHBIX
MoJIeiei MallluHHOTO
o0yJeHus

METOIBI

Uccnenyiite nporecc
pa3BepThIBAHUSA Mojenen
MaIlIMHHOTO  OOy4YeHus C
UCIIOJIb30BAHUEM  METOJIOB

BU3YaIH3aIIH JaHHBIX
- Co3naiiTe mpoTOTUI MOJIEIIU
MaIlIMHHOTO OOy4YeHus Ha
BBIOpaHHOM croco0e
KIIaCCU(PUKALIUU, PETPECCUU
WIH KJIaCTepU3ALIUU.
Bosbmute nmpumep aaraceta u
HayHUTE 00pabOTKY JaHHBIX.

Ymers: - Omnpenenure  METPUKH
KOHTPOJIMPOBATh KauecTBa MOJEJNIH, KOTOpbIE
nporecc cOOpkM U |OynyT HCHOJB30BAHBI IS
pa3BepThIBAHUS OLIEHKU €€ IpecKa3aTeIbHON
MHOT'OKOMITOHEHTHBIX | CIIOCOOHOCTH.
Mojienei MammHHOro | CuctemMarusupyiire u
oOyueHus C | BBIBEIUTE METPUKHU B
MCIIOJIb30BAHUEM rpadu4ecKom
METO/I0B IPEJICTaBICHUU.
BU3yalu3anuu - [Ipoananu3upyite JaHHBIE
JAHHBIX Ha peaMeT HaJIM4us
AHOMAJINH, UCIIOJIB3Ys

METOJbI BU3YyaJIn3alluu.

Ilpumepovl npakxmuko-opueHmupoeaHHvlX (CUMYAUUOHHDBIX) 3A0AHUIL

1. Bo3bpMuTE OCHOBHBIE ITOKA3aTEIN MOCKOBCKOTO OFOIKETA 3a TPH MOCIIECIHNUX T0/1a
B ¢opmare CSV, uMmnopTupyiite naHHble B cBOel mporpamme Ha Python. Berumcnure
cpennue, noas3ysch ¢pyHkuusimu Python. I[Toctpoiite rpaduk u3meHneHus nokasareiaeii BO
BpPEMCHU.

2. Bpibepute Tpu MpOU3BOJIBHBIE IIEHHBIE OyMaru ¥ MOCMOTPETh UX KOTHUPOBKH HA
MockoBckoi (hoHI0BOM Ouprke B rocieaane Tpu Heaenu. Jlanasie u3 daitna CSV 3anecure
B BJ1 SQL.ite. Beruncnure cpeHue 3Ha4UCHUS 110 KaKaon Heaene. [locTpoiite ructorpammy.

3. Ortkpoiite BJ[ ¢ manabIME 0 3a0oneBaeMocTH 3a mocheanuii roxa. IlocTpoiite
TUCTOTpaMMYy.

4. Cozpnaiite BJI. Co3naiite Tabnuity, kKotopas OyAeT coaepxkaTbh HHGOPMAILUIO O
CTyJICHTaX yHHBEPCHUTETa. 3aHecuTe B Tabmuity manabie. [locTpoliTe Ha OCHOBE ATHX

JAHHBIX TUCTOTPAMMY pacipeesieHus: KOJM4YeCTBa CTYJEHTOB MO KypcaM.
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5. Hammmurte nporpammy Ha Python, uroObl HapucoBaTh JHHEHHBIC TpaduKH
¢unancoBbix nanHbix Alphabet Inc. B mepuon ¢ 3 okta6ps 2016 roga o 7 oktadps 2016
roja.

[Tpumep ¢puHancoBwix nanubix (fdata.csv):

Jara, Open, High, Low, Close

10-03-16,774.25,776.065002,769.5,772.559998

10-04-16,776.030029,778.710022,772.890015,776.429993

10-05-16,779.309998,782.070007,775.650024,776.469971
10-06-16,779,780.47998,775.539978,776.859985
10-07-16,779.659973,779.659973,770.75,775.080017.

6. Cosznaiite HaboOp JaHHBIX B opMate csv U 3arpysurte ero B Python. Mcnons3ys
oubmmorekn pandas u matplotlib, moctpoiite rTpaduk pacnpenencHus TAHHBIX U
NPOU3BEIUTE aHAU3 JOCTOBEPHOCTH JaHHBIX. [IpuMeHHTEe pa3nuyHble METOJIbI
BU3YaJU3AINH JJAHHBIX JIJIS U3YYECHUSI CBS3EH MEXy TaHHBIMHU.

7. Ucnonb3ys Yandex datalens, co3nmaiiTe MUHTEpaKTUBHYIO KapTy MO BbIOpaHHOMN
TEeMe, WCIOJb3ysl TreonaHHble B (¢Gopmare CSV. [lpuMeHuTe pa3IuyHbIE METOJIbI
BU3yaIM3allMM JAaHHBIX, TaKWe Kak TeIJoBas KapTa W MapKepsl, IS OTOOpakeHUs
Pa3IMYHBIX ACTICKTOB JIAHHBIX.

8. Hcmomw3yst Oubmuorexky Python seaborn, mnpousseauTe aHaiuW3 JIaHHBIX
BpeMeHHBIX psAnoB. OToOpa3ute 5TH JaHHBIE Ha TpaduKe, ¢ TMOMOIIBIO JIMHEHHBIX U
TOYEUHBIX AuarpamMM. M3ydnTe B3aMMOCBS3M MEXKIY pa3IMYHBIMU TIEPEMEHHBIMU U
MPOAHATH3UPYETE UX KOPPEIALIHUIO.

9. Hcnoan3ys Python u 6ubiaroTekn MaTeMaTHYeCKUX (DYHKITHIA, TPOaHATU3UPYHTE
M3MEHEHUE TapaMeTpOB MOJENe U ITuHaMuKy 3HadeHuil. [loctpoiite rpaduku, rae Ha
OJIHOM CTpaHWIle OTOOpaKEeHbI TpaduKu 3aBUCUMOCTH 3HAYEHUS 3aBUCHUMBIX H
HE3aBUCUMBIX ITEPEMEHHBIX.

10. Ucnonp3ys Python pandas u seaborn, peanusyiite npuaoKeHus aHaIU3a JaHHBIX,
C TIOMOIIBI0 KOTOPOTO HEOOXOIMMO MPOAHATM3UPOBATH OCHOBHBIE CTAaTUCTHUYECKUE

MOKa3aTeNn, MOCTPOUTh TpauKu pacrpeesieHns] JaHHBIX U KOPPENAIIMOHHbIN aHanu3. B
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pe3yibTare, OIpPCACIUTC HanOoJsIee 3HAUMMBIC INEPEMCHHBIC U UX B3aAUMOCBA3U U BBEIBECIUTC

X B OTYET.

Ilpumepnwie 6onpocwt 011 n0O20MOBKU K 3auemy

1. HudopmarmoHHbIN AU3aiH KaK MEXIUCIUTIIMHAPHAS 00J1aCTh UCCIICIOBAaHUN 1
dbopma kommyHHKaIuu. OCHOBHBIE BEXU UCTOPUU U BO3ZHUKHOBEHHE TEPMUHA.

2. CpencrtBa Bu3yanu3aruu JaHHbBIX. CpaBHUTEIBHBINA aHAH3.

3. HNudopmanmonnsiii nuzaitn u undorpaduka. Cxoacrsa u paznuuus. Chepbl
MPUMEHEHUS B YKOHOMUYECKOM HayKe.

4, KnaccudukalmoHHbIE CTPATETMH U METO/IbI penpe3eHTanuu. OcoOeHHOCTH
BHU3YyaJIM3aIH PY MHOTOMEPHOM M MHOTOBapHAHTHOM aHaJIN3e.

5. bonpmmue narapie. OCOOCHHOCTH CTATUCTHYECKOTO aHAJIN3a TIPU HEBO3MOKHOCTH
HCIIOJIb30BaHUs BCero ooObema gJaHHbIX. [lapameTprdeckuii aHaIu3.

6. Twumbl HArAAAHOTO MPECTABICHUS YHCICHHBIX TaHHBIX. Hanboiee momyspHbIe
MaKeThl IPOTPAMM, HCTIOIL3YIONMUECS IS BU3YATU3allUH YUCIICHHBIX TaHHBIX.
Kparkas xapakTepucTrka 1 0COOCHHOCTH.

7. Pabota c MmaccuBamMu JaHHBIX C MOMOIIBIO si3bika Python. OO01iee onucanue ob6iaactu
MPUMEHUMOCTH (THIIOB 3aJ1a4, JJIsl peIIeHUs] KOTOPBIX OH IPUTOJICH).

8. TabmuuHoe u rpaduyeckoe MpeaCTaBICHUE JAaHHBIX ¢ TIOMOIIBIO CPEJICTB SA3bIKa
Python

9. Ilousrue 6a3 nanasix. CYBJ]. Penxsiuonnsie 6a3bl nanaeix. CYB/] SQLite.

10. Pabora ¢ 6a3amMu TaHHBIX ¢ TTIOMOIIBIO s13bIKa Python

11. S3eik SQL 1 ocobennoctu ero cunrakcuca B Python u SQL.ite.

12. OToOpaxkeHne TaHHBIX C OMOIIIBIO TpaUKOB B IpOorpaMmax Ha S3bIKE
nporpammupoBanus Python. ITapamerper Matplotlib.

13. ®aiinsr CSV. Ctpykrypa. 3arpy3ka U coxpaHeHHE.

14. Tlonstue 60apKX AaHHBIX. OCOOEHHOCTU UX BBIBO/IA, IPEACTABIICHMUS,
BU3YaJTU3aIIHH.

15. [IpumeHeHrne METOI0B BU3yaJIU3allUM JTAHHBIX.

16. MeTobl BU3yanu3aluu, HeOOXOAMMbIC TSI HHTEPITPETAIINH TIOTyYEeHHBIX

pE3yIAbTAaTOB UCCIIENOBAHUN.
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17.
18.

19.
20.
21,

22,

23.

24,

25,

26.

OCHOBHBIE TEHJEHIIMY B 00JIACTH BU3yaJIU3allll JAHHBIX.

Kak ocymiecTBisieTcst HaxoKAeHHe ITyMOB, BBIOPOCOB B 1aHHbIX? Ha uTo oHM
BIIUSAIOT?

Pab6ora c daitmamu B Python. Meroasr open(), close(), read(), write().

CrpokoBsie oneparuu ¢ Python. Hasnaduenue, mpuMepsl HCIIOIb30BaHHS

KakoBbl OCHOBHBIE ITPEUMYIIIECTBA BU3YyaIN3alliu JaHHBIX IPU paboTe ¢ OOIbIINMHU
oovemamu unpopmannn? Kakue 6ubnmorexu Python o0bruHO HCTIONB3YyIOTCS TS
BHU3YyaJIM3alUH TaHHBIX?

Kak Yansex datalens MOeT HCTIOTB30BATHCS JIJIS1 CO3/IAaHUSI MHTEPAKTUBHBIX OTUYETOB
U 1a0opI0B HA OCHOBE UMIIOPTUPOBAHHBIX TAHHBIX U3 Pa3JIMYHbIX UCTOYHUKOB?
B03MOKHO JI1 NCITOJIB30BAaTh JAHHBIC, XPAHUMBIE Ha CEpBEPE ULl 3TOM Len?

KakoBbl nmpenMyIiecTBa UCHOJIb30BaHMs TpaUKOB, IMarpaMM U TEIUIOBBIX KapT, O
CPaBHEHHIO C APYTMMHU TUIIAMH BU3yainu3auun? B kakux ciayyasx HauOosee
1esnecoo0pa3Ho UX MCIOIb30BaHuE?

Yro Takoe UMIOPT U FKCNIOPT JaHHbIX? Kakol ¢popmar naHHbIX Hauboiee
pacnpocTpaHeH s XpaHeHHs TabnuyHbIX 1aHHbIX? Kak co3nath daits B popmare csv
¢ momoIneto Python?

Kakas posb 3a/1€iiCTBOBAaHHBIX MIEPEMEHHBIX B BU3yaau3alluu AJaHHbIX? Kakum
00pa3oM MOTYT OBITh UCTIOJIb30BaHbl HOMUHATUBHBIE U KOJIMYECTBEHHBIE TIEPEMEHHBIE
IIPU OCTPOCHHUH TPaMKOB U JUarpaMm?

KaxoBsl pakTopsbl, BIUSIONIME HA PE3YIbTaThl BU3yaJIU3aIluU JAHHBIX ?

8. IlepeyeHb OCHOBHOW M IONOJHUTEIBLHOIH Y4eOHOM JIUTEpPaTYpPhl, HEOOXOAUMOI 115

OCBOCHHUA NUCHUIIJINHBI

OcHoBHAaA:

1. Hcakos, B. b. 'oBopuTe si3pikoM cxeMm: KpaTkuii cripaBounuk / B. b. Vcakos;

HMNY BIID. — Mocksa : Hopma, 2019. - 144 c. - Teker : HenmocpeACTBEHHBIN. - To xke. —
2023. - OBC ZNANIUM.com. — URL.: https://znanium.com/catalog/product/1915379 (nata

obpamenus: 16.05.2023). — Tekcr : 37eKTPOHHBIH.
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2. [IpeacraBienue U BU3yaau3alys pe3yabTaTOB HAYYHbIX UCCIIEI0BAHUM | yUeOHUK
/ O. C. Jlorynosa, II. }O. Pomanos, JI. I'. Eroposa [u ap.] ; noxa pexn. O. C. JloryHoBOMi. —
MockBa : HWH®PA-M, 2020. — 156 c. - D9bC ZNANIUM.com. - URL:
https://new.znanium.com/catalog/product/1056236 (mata oopamenns: 16.05.2023). - Tekcr
. QJIEKTPOHHBIN.

3. [Momumyxk, FO. B. ba3sl naHHBIX ¥ X Ge30macHOCTh : yueOHoe nmocodue / 1O. B.
[Homumyxk, A. C. boposckuii. — Mocksa : UHOPA-M, 2022. — 210 c¢. — (Bsicuee
oOpazoBaHue: Cneunanurer). - 9BC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1811408 (nmarta obpamenus: 16.05.2023). — Teker :
AIEKTPOHHBIN.

4. XXyxkos, P. A. S3bik porpammupoBanus Python: npaktukym : yueOHoe nocodue /
P. A. KykoB. — Mocksa : UH®PA-M, 2022. — 216 c. — (Beiciiee obpa3oBaHue:
bakanaBpuar). - OBC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1689648 (nara oOpamenus: 16.05.2022). - TekcT :
AIEKTPOHHBIN.

JlonmoTHUTEILHASA

5. llenyasko, B. M. OcHOBBI NmporpaMMHUpOBaHUsI Ha SI3bIKE BBICOKOTO YPOBHS
Python : yue6HOe mocobue / B. M. lllenynbko. — PoctoB-Ha-Jlony ; Taranpor : KOxxHbIit
dbenepanbubiil yausepcutet, 2017. — 147 c. : wi. — OBC YHuBepcuterckas O0ubiamoTeka
ONLINE. - URL: https://biblioclub.ru/index.php?page=book&id=500056 (mara
obpamenus: 16.05.2023). — TekcT : 2IeKTPOHHBIH.

6. Cratuctuka (KOMIBIOTEPU3UPOBAHHBIN Kypc) : yueOHuk / [{. A. JloBuos, M. B.
bornanosa, A. B. JIo6an, JI. C. I1apmunuesa ; nmox. pexa. J. A. JloBmosa. - Mocksa : PI'VII,
2020. - 400 C. - OBbC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1689630 (mata oOpamenus: 16.05.2023). — TekcT :

3JIEKTPOHHBIN.
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Q. Ilepeyenbr pecypcoB HUHPOPMANUOHHO-TEJCKOMMYHUKALMOHHON  CeTH
«/HTEepHeT», He00XOAUMBIX JJI OCBOCHUS TMCUHUILIMHBI

https://www.planetaexcel.ru/

DnekTponHas oudimoteka Gunancooro yausepcuteta (Ob) http://elib.fa.ru/

(http://library.fa.ru/files/elibfa.pdf)

DONeKTpOHHBIN y4eOHBIN KypcC B 2JIEKTPOHHOU HHPOPMaIIMOHHO-00pa30BaTEIHLHOM

H W o

cpene Gunynusepcureta https://campus.fa.ru/course/view.php?id=20786

o1

DnekTponHo-6mOmoreunas cucreMa BOOK.RU http://www.book.ru

6. DieKTPOHHO-GHOIMOTEUHAs cucTeMa «YHuBepeuTeTckas Gudmuoreka OHJIAVTH»
http://biblioclub.ru/

7. DnexTpoHHO-OMONIMOTEeUHas cuctema Znanium http://www.znanium.com

8. «Jlenosas onmnaitH OubaMoTEeKa» U3AaTeNnbeTBa « AnbnuHa [labmuiepy
http://lib.alpinadigital.ru/en/library

9. DnexkTpoHHO-OMOIMOTEYHAsl cUCTEMa u3/aTeabcTBa «Jlanby https://e.lanbook.com/

10.06pazoBatensras miardopma "FOPAUT" https://urait.ru/

11.Hayunas snexktponHas 6ubimnoteka eLibrary.ru http://elibrary.ru

12.0unaiin kype «lu3zaiin undorpaduky u BU3yanu3alu JaHHBIX)»
https://stepik.org/course/70703/promo

13.0Ounaitn kypc «Busyanuzaiust JaHHBIX: OT CKYYHBIX TPaQUKOB K UHTEPAKTUBHBIM

namoopaam» https://netology.ru/programs/analyst-bifree

10. MeToauyeckue yKkazaHus sl 00y4alOUIUXCsA M0 OCBOEHUIO JUCHMILTHHbBI

OcHoBHBIE 3TaIbl padOTHI CTYICHTA TIO TUCIUTIITUHE Memoost éusyanuzayuu OGHHBIX .
1. TlpenBaputenbHas OpUSHTHPOBKA B MOICKAIICM N3YUEHUIO Y4EOHOM MaTepHaIe 1o
porpamme.
2. O3HaKOMJICHHE C PEKOMEHOBAaHHON y4eOHOM JTUTEpaTypOHu.
3. Cnymranue ¥ KOHCIIEKTUPOBAHHE JICKITUH, a TaK)Ke BBIITOJTHCHHE APYTHX BUIOB
y4eOHOM paOOoTHI.

4. IlnanupoBaHHE CAMOCTOSITENBHOU PAOOTHI.
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5. OO6o6mieHne W cucremaTusalus HWHPOpMAaIMK, TOYEPIHYTOH U3 JIEKIUHA U
MPOYUTAHHOU JIUTEPATYPHI.

6. BrImoIHEHNE KOHTPOJIBHBIX PadoT.

Pexomennanuu 1o pabote ¢ yueOHbIM MaTepUaIOM:

1. Oco3HaBaiiTe HaIMYHBINA YPOBEHB MOJYYECHHBIX BAMU 3HAHUU.

2. B cuTyanum HEMOHWUMAaHUS HYXKHO BBISBHTH TOT NEPBUYHBIA YPOBEHb M (HaKTOPHI
HEMOHUMAaHUs1, KOTOPBIE CTAJI MPEMATCTBUEM OHUMAHHUS MOCIIETYIOLIETO.

3. 3amaaiiTe camu cebe BOIIPOCH! U TBITAUTECh OTBETUTH HA HUX.

PexomeHnnanmu 1o paboTe Ha JEKLUUHU U C JIEKIIMOHHBIM MaTEPHAJIOM:

1. OcHoBHas 3a7aya Ha JIEKIMM — OCMBICIICHUE M3JlaraeMoro B Hel martepuana. J{is
ATOT0 HEOOXOJMMO CIIYIIATh JIEKIMIO C CaMOTro Haudaja, HE yIycKas OOuX,
OPHUEHTHUPYIOIIMX B MaTE€pUaJe PACCYKICHUM U YCTAHOBOK JIEKTOPA.

2. Benenue 3amuceld Ha JIEKIIMM BaXKHO U TIOJIE3HO JJIA JIYYIIETO OCMBICIIMBAHUS
Marepuana, i1 COXpaHeHUs HMHQPOpMAlMHM, C LEIbl0 €€ JaJbHEeHIIero
VCIIOJIb30BaHUS.

3. Jlus obGnerdeHus 3amvcyu peKOMEHIyeTCsl IPUMEHSTh COKPAIEHUs TTOBTOPSIOIIUXCS
TEPMUHOB WJIM XOPOIIO U3BECTHBIX MOHSITHH.

PexoMeHanmu mo paboTe ¢ TuTepaTypoOu:

1. Ecnu BO3HUKIM 3aTpyJHEHUS TPH Pa3bICKUBAHUM MaTepuaia, Mo KaKoMy-IHO0
KOHKPETHOMY BONPOCY, CIIEAyeT OOpaTUThCA K NPEIMETHOMY YyKa3aTelto,
HalreyaTaHHOMY, KaK MPaBUJIO, B KOHIIE KaXJOT0 JIUTEPATYPHOIO HCTOYHHUKA.

2. TlpeameTHbIl yka3zaTenb — 9TO al(paBUTHBINA CIUCOK OCHOBHBIX HAYYHBIX MOHSITHIMA
(TEpMUHOB), COJEP)KaHUE KOTOPBIX PACKPBITO B KHUTE, PSAIOM C TEPMHHOM CTOST
yuciaa, OOO3HAUaIoIMe HOMEpa CTPaHWIl, HAa KOTOPHIX M3JIOKEH Marepua,

OTHOCSIIMNICA K JAHHOMY MOHSTHIO.
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11. IlepeyeHb UH(POPMALMOHHBIX TEXHOJOIHii, MCNOJIb3yEMbIX NPH OCYIIECTBICHUHU
00pa3oBaTeJIbHOIO MpoLecca Mo JUCHUILJIMHE, BKII0YAas epedyeHb Heo0X0IMMOoro

NnporpaMmmMHoOro obOecreueHus 1 I/IH(l)OpMaHI/IOHHbIX CIIPAaBOYHBIX CUCTEM

11.1. KoMIJIeKT JMIEH3MOHHOT0 IPOrPaMMHOI0 odecneYyeHust

1. R 4.1.2, RStudio.

2. Python 3.8

3. Jupyter Notebook

4. TlakeT o(pUCHBIX ITPOTpaMm
2. AutuBupyc Kaspersky

11.2. CoBpeMeHHble mnpo(eccHOHATIbHbIE 0a3bl JAHHBIX M HWHGOPMAIHOHHbIE

CIIPaBOYHBIC CHCTEMbI

1. NudopmarmonHo-mipaBoBas cucteMa «l apaHT»

2. NndopmanmonHo-npaBoBas cuctema «Koncynprant [Tnrocy

3. DnexrponHas sunukionenus: http://ru.wikipedia.org/wiki/Wiki

4. CucreMa  KOMIUIEKCHOrO  packpbitua  uHpopmamuu  «CKPUH» -

http://www.skrin.ru/

5. SI3eik mporpammupoBanust Python 3. https://pythonworld.ru/

6. Jloxymenrarus Yandex Datalens https://cloud.yandex.ru/docs/datalens/
11.3. Cepru¢duuupoBaHHble TPOrpaMMHbIe M aNNapaTHble CPeACTBa 3alUTHI
uHopmanuu

- HE MPEyCMOTPEHBI

12. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI /1JIs1 OCYIIeCTBJIECHUS

00pa3oBaTeJLHOI0 Mpolecca Mo JMCHUILIHHE

Hanmnuune aynuropun, OCHalIEHHONM KOMIIBIOTEPHOM TEXHUKOW UM MPOEKTOPOM, C

BO3MOXXHOCTBIO ITOAKIOYCHUSA K CETU ((HHTCPHCT».
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