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Mopaoynb1 OcHOBbI aHann3a gaHHbIX ¢ noMollbio SQL m Bl

CnpuHT 1 BBepeHMe B aHaNnUTUKY. AHaNMUTUUYECKUM OTUET
B Google Sheets

Y3HaeTe, KTO TaKOM aHa/IMTUK AaHHbIX U KaKue 3a,auu OH pelLlaer.
[Mo3sHakoMuUTEeCh € NannianHoMm paboTtbl aHanuTuKa. Cospaante cBomn
nepBbi aHannTUYecknim otyéT B Google Sheets.

Tema 1. Ucnonb3oBaHUe AaHHbIX B BU3Hece
« CTPYKTYpPUPOBAHHbIE N HECTPYKTYPUPOBAHHbIE AaHHbIE
- Ponb paHHbIX B B13Hece

Tema 2. [Npouecc aHanmsa gaHHbIX 1 3a4a4M aHaIMTUKA
- 3a4a4M aHaNUTUKA OAHHbIX
- [lannnanH paboTbl aHaNNTUKA
- Cneumanmsaumm B aHaNIUTUKE

Tema 3. Excel kak HCTpyMeHT aHanuTuka. OcHoBbl Google Sheets
- Tabnun4Hble pegakTopsbl, Ha4Yano padotbl B Google Tabnnuax
- KOHCTaHTbl U popmMynbl

Tema 4. NMpepobpaboTka paHHbIX B Google Sheets
« Tunbl JaHHbIX: YNCNOBbIE, TEKCTOBbIE
- DopmaTnpoBaHMeE AaHHbIX
« OuncTKa JaHHbIX
- lcnonb3oBaHMe NaHen aBTonoac4YeTa

Tema 5. Ucnonb3oBaHne popmyn n pyHKL NN
- Popmyrbl U PYHKLUN
- O630p 6a30BbIX GYHKLMUN, CUHTAKCUC, UCMOSIb30BaHUE
- Matematunyeckumne pyHkumm (SUM, COUNT, ROUND, MIN, MAX, AVERAGE)
- Jlornyeckume dpyHkumm AND, OR, NOT, pyHkumm c ycnosuamm (IF SUMIF n gp)
- ABcContoTHble U OTHOCUTENbHbIE CChINTKA
« OYHKUMM AaTbl U BPEMEHN
- Ncnonb3oBaHune VLOOKUP (BI1P)
- CBOAHble Tabnuubl

Tema 6. [Npe3eHTauuns gaHHbIX
- [locTpoeHumne NpoCcTbiX BU3yanm3aunm
- Kak nopenntbca oTYETOM

duHanbHoOe 3agaHue CripuUHTa

Co3pgaHune aHanutnyeckoro otyéta B Google Sheets.

—( MannnavH paboTbl aHAaNNTUKA )—( Google Sheets )4( dopmynbl )4( PyHKUUN )4( OT4éThI )




CnpuHT 2 OcHoBbl SQL. M3BneyeHue aaHHbIX o119 aHann3a

Y3HaeTe, KaK MOryT XpaHUTbCA AaHHble, M MO3HAKOMUTECH C 13bIKOM
3anpocoB SQL ang pabotbl ¢ 6azamu gaHHbIX. HanuiwieTe nepBble
3anpocbl Ha SQL n HayunTechb n3BneKkaTb AaHHble Nojg 3aga4y

Cc dunbTpaumen, rpynnupoBKomn, COPTUPOBKON.

Tema 1. PaboTa c 6a3amu paHHbiX. CYB/[],
- CHop pgaHHbIX B NannianHe aHannTmkKa
- ba3za gaHHbiX, ER-gnarpamma, Mmogenmu gaHHbIX
- PenaunoHHble B/]
- [lepBMYHbIN KNOY
- CYb/]
- SQL, PostgreSQL
- SELECT-3anpochl

Tema 2. Tunbl gaHHbIX U UX Npeobpa3oBaHUS
- OcCHOBHbIe TUMbI AAaHHbIX (UNCNOBbIE, CUMBOJIbHbIE, NOrNYECKUE, A5 PaboTbl C 4aTOMN
N BpeMeHeM)
« N3meHeHMe Tna pgaHHbIX (CAST, )
- OkpyrneHue gaHHbiXx (ROUND,CEIL n FLOOR)
- ApudmeTnyeckme onepaumm

Tema 3. PunbTpaumna gaHHbIX U arperaums
- ®unbrpaymsa no ycnosuam (WHERE), nornueckme onepaumnm AND, OR, NOT, IN (), NOT IN ()
- CocTaBHble yCcnoBUS
- OyHkumm pnga arperauunm (COUNT(), SUM(), MIN(), MAX(),AVG())

Tema 4. [pynnnpoBKa 1 COPTUPOBKA AaHHbIX
- GROUP BY, arperauus 3Ha4yeHU Npuv rpynnmpoBkKe
- [pynnmnpoBKa No HECKONbKNUM NONAM
- OunbTpauma nocne rpynnmpoBKn
- Otnnuma WHERE n HAVING
- [lceBOOHUMDBI
- CopTtuposka gaHHbix ORDER BY

duHanbHoe 3agaHMe CripuHTa

PelleHMe 3aa4 Ha U3BJieYeHne JaHHbIX ¢ nomMoLlbio SQL-3anpocoB B TpeHaxeEpe.
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CnpuHT 3 SQL. ObpaboTka AaHHbIX

MpopomKnTe 3SHaKOMUTbLCA C UHCTPpYyMeHTaMun SQL n HayunTeco
ob6pabaTbiBaTb AaHHbIE A1 aHANM3a: YCTPaHATb Ayo6nukaTtbl n paboTtaTb
C NPOoNyLLEeHHbIMU 3HaYeHUAMU. CMOoXKeTe U3BJIeKaTb A aHHble

UX HeCcKonbKunx Tabnuu, ncnonbsysa JOIN-bl, utMcnonb3oBaTb NoA3anpochl
nCTE.

Tema 1. PaboTa ¢ nponyLweHHbIMU 3HaYeHUAMU U fyonmKatamum
- Y10 Takoe nponyckn n ayonmkarsbl
« [1naH paboTbl
« KoHuenuwms nponycka (NULL)
- 3anonHeHue nponyckos (COALESCE)
- YpoaneHwe aBHbIX AyOnnKkaTos

Tema 2. NMpucoepgnHeHune Tabnuy,
- XpaHeHue Tabnuy, B b,
- Hopmanusaumus
- Ceszn mexpay Tabnmuamm (0gmnH K 0g4HOMY, OANH KO MHOI MM, MHOTME KO MHOTUM
Pa3Hble Tunbl npucoegmHenmnsa Tadbnuu, (INNER JOIN, LEFT JOIN n RIGHT JOIN, FULL OUTER
JOIN)

Tema 3. Onepauum MHOXeCTB U NoA3anpPochbl
- ObbegnHeHVEe MHOXeCTB
- [lepeceyeHmne 1 BblYUTaHUE
- MMop3anpocsl (B cekumm WHERE 1 B cekumm FROM)
« CTE (0606WeéHHbIe Tabnn4Hble BbipaXkeHns)

Tema 4. Kateropusauua 3HavyeHmnin. Co3pgaHme HOBbIX CTONOL0B
- Onepaunm co ctonbuamu (Bbl4nMTaHME, CNIOXKEHUE, yCPEeaHEHNE)
- Kateropuzsaymsa 3HadeHmnmm (CASE WHEN THEN END)
- ObpaboTKa HeABHbIX Ayb6MKaToB

Tema 5. PaboTa c patom n BpeMeHem
« Tunbl gaHHbIX gnsa gatbl n BpeMmenn (TIMESTAMP, DATE, INTERVAL).
« ®yHkumm EXTRACT() u DATE_TRUNC()
- dunbTpaymsa no agate n pabota c UHTEPBaNamMm

4 )
duHanbHoe 3agaHMe CripuHTa

PelleHne 3a4a4 Ha n3BnevyeHne 1 o0bpaboTKy AaHHbIX ¢ moMoLlblo SQL-3anpocos

B TPEHAXEpPE
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CnpnHT 4 SQL. AHanus gaHHbIX U pelieHne ad-hoc 3apad

Hayuutecb npMeHaTb NpoaBUHYTbie MHCTPYMEHTbl SQL (OKOHHbIe
$dyHKUMKM) ona peweHuns ad-hoc 3apa4 aHanMTUKaA Pa3HOM CZTIOXKHOCTM.
[To3HaKoMuTECb C HEOOXOAUMbBIMU ONS PeLleHUsA TaKMNX 3a8a4
NOHATUAMM ONUCaATENIbHON CTAaTUCTUKMN.

Tema 1. 3HakoMCTBO € 62301 AAHHbIX
- Kak nayuatb B[] camocToaTensHo
- BbiBogbl 06 ycTponctee B[],

Tema 2. OKOHHble pyHKUUU. Arperunpytowme pyHKLNn
- Ha3sHayeHune OKOHHbIX PYHKLMIN, UX KnacCcndumkaums
- Arperupytouime okoHHble dyHKLUMM (SUM(), COUNT(),
AVG(), MIN(), MAX())
- Mpepnoxennsa PARTITION BY nORDER BY

Tema 3. OKOHHble pyHKLUUU. PaHXupyrowme yHKLUmn
- HazaHueHune pyHkumn ROW_NUMBER(); RANK() n DENSE_RANK(), NTILE()

« OcobeHHOCTH PaHXMNPYIOLWMX OKOHHbIX QYHKLNIN

Tema 4. OKOHHble PYHKLUU CMeLLeHNS
- Has3HaueHwue n ocobeHHocTn pyHkumm LEAD(), LAG(), FIRST_VALUE(), n LAST_VALUE()

Tema 5. OnucarenbHasg ctatucTuka. AHanuTnvyeckue pyHkLumn

- KaTteropuanbHble 1 KONUYECTBEHHbIE NePEMEHHbIE

- Mepbl UeHTpanbHOM TEHOEHUUN (CpeaHee 3HaYeHne, Mofa, MeauaHa, pa3nindme cpegHero
1 MeJMaHbl, NEPLIEHTUIIN)

- Mepbl pazbpoca

- AHanuntnyeckume ¢pyHkuUnm PERCENTILE_DISC(), PERCENTILE_CONTY(), onepatop WITHIN,
dyHKuna STDDEV()

- Ha3HayeHue n ncnonb3oBaHue

4 )
Kenc-npoekT c peBblto

PeweHune ad-hoc aHannTnyeckmnx 3anpocoB pa3IM4YHOMN CIOXHOCTM Ha SQL
B paMKax 3afa4M nccneaoBaTenbCKOro aHanm3a gaHHbiX.
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CnpuHT 5 Bwu3yanusauma gaHHbIX ¢ noMollblo Datalens.
Co3paHue gawbopaos

Pa3bepétecb c 0OCHOBaMu BU3yanusauuu gaHHbiX B Bl-MHcTpymeHTe
Datalens. Hayuntecb nogbupaTtb TUN BU3yannsaunm nopg, 3agavy.
N3yunTe OCHOBbI CO3AaHMNA N HACTPOWMKM gawbopaos.

Tema 1. Busyanusauusa B pabote aHanutmnka. 3HakomcTBo ¢ DatalLens
- Busyanmsauus kak 3agaym aHannTuka
« Bl-mHcTpymeHTbI. MNopanok paboTbl B Bl-MHCTpymMeHTax
- NHTepdenc Datalens. NopkntoueHnsa B Datalens
- [aHHble (credentials) pnga nogkntoyeHnsa kK 6a3e gaHHbIX. [JataceTbl B Datalens
- Twunbl gaHHbIX B Datalens

Tema 2. OcHoBbI BU3yanusaumn. YapTbl

- Bupbl BU3yanmsaumm

« Tunbl rpadpmkos

- JlnHenHasa guarpamma, ctondbyaras gmarpamMmma, ImMHen4vatas gmarpamMmma, KomnbLeBas
AnarpamMma, KpyroBas gmarpamMmma, HakonuTenbHaa anarpaMmma c obnacrtamm, Tabnumua,
CBOAHasA Tabnunua, MHOMKaTOP

« DNIeMeHTbl BU3yanm3auum

- Co3paHune vyapTtos B DatalLens

- OdopmneHune rpadpunkos

- [padpukun gng Bn3yanmsaLmm cCpaBHEHMNS, COOTHOLLIEHUS YaCTU U LLENOro, oTobpakeHns
N3MEHEHNIN BO BPEMEHU

Tema 3. Bbiuncnsiemble nonsa

- Bbluncnaemble nons Ha ypoBHe JaTaceTa U Ha YPOBHE YapTa

- dopmynbl

- Arperupytowme dpyHkumm: MIN(), MAX(), AVG(), AVG_IF(), COUNT(), COUNT_IF(), SUM(),
SUM_IF(), COUNTD() n gppyrune

- Jlornueckume pyHkumm: IF(), CASE()

« ®yHKumm gnsa pabotbl co ctpokamm: REPLACE(), CONCAT(), (INSTARTSWITH / (I)ENDSWITH,
(HCONTAINS n ppyrune

« ®yHKumm gnsa pabotel c gatamn: DATEADD(), DATETRUNC(), DATEPART(), YEAR(),
MONTH() n ppyrune

Tema 4. Jawboppabl

- Ha3HayeHue pawbopaos

- [MpoToTUnMpoBaHme gawbopaos
- Bupgyxetbl

- YapTbl

- [1obaBneHme 4apToB Ha gawboppn
- CenekTopbl

- CBA3K: BXOAALWME N ncxogsiine

- HacTtpoika cenektopos

- TekcTbl

- 3arosioBKu

- Komno3suuymsa pawbopaa

Tema 5. lMapameTpobl
- Vlcnonb3oBaHue napameTpos An1a gawbopna
- cnonb3oBaHMe NapamMeTpoB 4/1g YapTa
- Cutyaumm, B KOTOPbIX UCNONAb3YIOTCA MNapaMeTpbl
- CneuuanbHble NapamMeTpbl



Tema 6. UHTepnpeTaumsa gaHHbIX U3 aawbopaos
« 3apa4m BU3yanmsaumm u eé ayamtopus
- PabortacrotoBbiM gawbopaom
- Bbibop yapTa 1 HacTponka unbTpaumm
- YTteHune rpadumkoB Ha gawbopae

4 )
Kenc-npoekT ¢ peBblo
MpenBapuTenbHbIM aHaNn3 AaHHbIX ¢ noMoLlbto SQL, co3pgaHme pawboppa
noT3.
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TOroBbIN NPoeKT MoayNS

MosHakomuTech ¢ B[l yepes SQL u co3paauTe pawbopp,
C UcnoJsib3oBaHmnem cBsA3km SQL u BI.

Co3paHve 1 HacTpolika aalwbopaa, coaepyXallero MHTepakTUBHbIE rpaduKu
N gpyrvie Busyanmsauum, ang asToMmaTm3aLmm oTYETHOCTM.

KaHuKynbl



Mopaynb 2 AHanums3 gaHHbIX € noMoLlbio Python

CnpuHT 6

OcHosbl Python

HayHéTe 3HaKOMCTBO C A3bIKOM MnporpammupoBaHus Python. Usyuute
OCHOBbI CMHTAaKCMCa, Heobxoaumbie ang nocnenyliero HanMcaHua Koaa.

Tema 1. 3HakomMmcTBO € Python
- A3bIKk nporpammupoBaHmsa Python
« OcobeHHOCTU N Ha3Ha4veHne Python
- [NepemMeHHble
- Ob6bekTbl B Python
« Twvn AaHHbIX
- [peobpazoBaHMa TUNOB AAHHbIX
« Ownbku TMnos
- MaTtematnyeckune onepauyum B Python.

Tema 2. Ctpokun. Cnuckum
- Ctpoku B Python
- Co3paHune CTpoK
- Onepauunm co CTpoKamMmu
« [NnunHa cTpok
- VIHpEeKchblI B CTpoOKax
« [MpsAMble 1 0OpaTHbIE UHOEKCHI
« Cpe3bl CTpOK
- dopmMaTnpoBaHme CTPOK
- f-cTpokun
- MeTonbl CTPOK
- Cnuckun B Python
- Co3paHume cnnckos
- [lnunHa cnuckos
- Onepaumnm co cnnckamum
« lHpeKcbl B cnnckax
- Cpe3sbl B cnnckax
- MeTtoabl CNMCKOB
- CopTunpoBKa CMMUCKOB
- KopTtexu

Tema 3. Jlornvyeckue BbipakeHus. YCNOBHbIN onepaTop
- Jlornyeckune BbipaxkeHus B Python
- Jlornyeckune onepauuu B Python
« Jlornyeckume 3HavyeHus
- YcnosHbIv onepaTop B Python
- Cekuus elif
« Cekuungelse
- [peouvkatobl

Tema 4. Llnknbl. Cnnckosble BKIIOYEHUS
- Llmnknel B nporpaMmmmpoBaHmnm
- Uwnkn for B Python
« [MpuHUMN paboTbl UMKIOB
« llcnonb3oBaHue LNKNOB
- ®OyHKuma range()
- OyHKUMA enumerate()
- List comprehension
- Wcnonb3oBaHue list comprehension
« [lpeobpazoBaHMA CNNCKOB.



Tema 5. Bno)xeHHble CNUcKu

Cnnckun, BNOXEHHbIE B CMNCKU

LLK bl MO BNOXEHHbIM CMUCKaM
[Mpeobpa3oBaHUS BIOXXEHHbIX CTUCKOB
CopTUPOBKa BITOXXEHHbIX CIMCKOB

Tema 6. PyHKUUMN

DOYyHKUNN

CozpgaHue dyHkumim B Python
[Mepencnonb3oBaHue Koaa

[MapameTpbl U apryMeHTbl PyHKLNN

3HaYeHUS apPryMeHTOB N0 YMOYaHUIO
[MO3MLMOHHbIE U UMEHOBAHHbIE aPryMeHTbI
Bo3BpallueHune pesynbtata n3 GyHKLNNA
Bos3BpalyeHne HeCKONMbKMX 3HAaYEHUN N3 PYHKLINN

Tema 7. MHoXecTBa. CnoBapu

MHoXecTBa

Co3paHne MHOXeCTB

YpaneHune noBTOPSAOLNXCSA 3HAa4YEHUN
[MepeceyeHmne MHOXeCTB

Ob6beanHeHe MHOXeCTB

Pa3HOCTb MHOXECTB

[Mpebpa3oBaHME MHOXECTB B CMTUCKMU
CnoBapu

Co3pgaHune cnoBapen

Kntoun n 3HavyeHuns

Y10 MoxkeT ObITb K/1l0o4aMU U 3HAYEHUSIMU CNTOBaPS
[Tonck 3Ha4YeHns No KoYy

[1o6aBneHns 3neMeHTOB B C/IOBapu
CnoBapu 1 cnnckmn

CnoBapwu, cogepxaline gpyrme cnosapu

duHanbHoe 3agaHune CNpUHTa

PelueHVe NpoBepOoYHbIX 3aaHUM ¢ nomMoubto Python.

—C Python
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CnpuHT 7/ Python. MNpenobpaboTka gaHHbIX

—C Python

HauyHéTe paboTty c 6ubnuotekom Pandas. Hayuntecb
npepoo6pabartbiBaTb AaHHbIE C NomMollblo Python: ounwaTtb gaHHble
OT BbIOPOCOB, NPOMNYCKOB U AYyO6ANKATOB 1 NPeobpa3oBbiBaThb pPa3Hble
dopmMaTbl AaHHbIX.

Tema 1.0cHoBbl 6Mbnnotekun pandas. O630p faHHbIX
- bnbnmnorteka pandas
- HNatadpenm Kak CTPYKTypa AaHHbIX pandas
- CBouncrBa gatadppenmon
- Co3paHuve patadppenmos
« CSV TSV dannsl
« CymTtbiBaHMe gaHHbIX N3 CSV ¢ainnos B gatadppenm
- Cpepa Jupyter Notebook

Tema 2. Tunbl paHHbIX. PaboTa c gaTon u BpeMmeHeM
« Tunbl gaHHbIX pandas
- Tun gaHHbIX object
« [Npeobpa3zoBaHNSA CTPOKOBbIX M YNCIOBbIX 3HAYEHUW
« [lpeobpa3oBaHmMe 3Ha4YEHUI B TUM JaTbl U BOEMEHW
- MeTtoppbl astype(), to_numeric(), to_datetime()
- Ownbkun npm npeobpazoBaHMM TUMOB B pandas 1 cnocobbl X peLleHmns

Tema 3. UHpekcauus B patadppenmax
- VIHpekchbl B pandas
« BbI6Op HYXXHbIX CTPOK 1 cTONBOLOB AaTadpernma
« ATpunbyT loc[]
- Jlornyeckasa nHgekcauums

Tema 4. PaboTa c nponyweHHbIMU 3HAYEHUAMH
« [lponylleHHble 3Ha4YeHNS B JaHHbIX
- Bupbl nponyckos: MAR, MNAR, MCAR
- HaxoxgeHne nponyckoB B gaTtadppenme
- 3aMeHa NponycKoB B gatadpenme
- YpaneHue nponyckoB
- [logcyéTt KonnyecTBa v ONU NPOMNYCKOB B AAaHHbIX
- Bbibop cTpaternm obpaboTku NnponyckoB

Tema 5. O6paboTka ny6nmkatoB
- [ybnukaTtbl B JaHHbIX
- Bupabl oyObnnkaToB: iBHble U HEABHbIE AYONMKaThI
- BnnaHue oybnmkaTtoB Ha AanbHENLLNIN aHaNMN3 U BU3yanu3auum
- HaxoxpeHune oybnmkaTtoB B gatadppenme
- YpaneHune nyonmkaTtoB
- [NopgcyéTt konnyecTsa oybnmMKaTos

Tema 6. KaTeropusaumnsa gaHHbIX
- KaTteropmnsaums gaHHbIX
- Metop apply()
- MNapameTp axis
- [MpuMeHeHne PyHKLMI K CTPOoKaM U cTonbuam gatadppenma
- ObbeanHeHMe YNCIOBbIX 3HAYEHU B JMana3oHbl
- 3Bne4yeHme nupopmMaLmm U3 gatbl U BPEMEHU B OTAENbHbIN CTONOEL,

Kenc-npoekT ¢ peBbio

Mogrotoska c nomMoLbio Python "cbipbIix” AaHHbIX 415 NOCNeayowero aHanmsa.
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CnpuHT 8

—( Python

IlccnepoBaTenbCKMM aHann3 AaHHbIX

7

BM3yanmn3auums c nomolulbto Python

HayuunTtecb ncnonb3oBatb Python gna nccnepgosaHus n Bu3yanmsaumum
AaHHbIX. Pa3bepétecb ¢ OCHOBaMM OonucaTeNnbHOM CTaTUCTUKMU
Ha NnpumMepax.

Tema 1.[NMpucoegunHeHuns patappenmoB
- NpucoegnHeHns patadpernmMoB
- Bupabl npncoegnHernmn
- MeTtopp! join() nmergel()
- cnonb3oBaHMe MHOEKCOB 1 CTONOLIOB A8 NpUcoegnHeHUs

Tema 2. OnucartenbHada CTaTUCTUKA
- Bbibopka 1 reHepanbHas COBOKYMNHOCTb

» OcobeHHOCTW NoacYETa CTaHAAPTHOIrO OTK/IOHEHUS N CpeHero 3Ha4yeHuns B pandas

- CteneHu cBobobl

- PacnpepeneHune gaHHbIX
- Ctonbuatble guarpamMmmol
« [nctorpammbi

- [Ounarpammsbl pazmMaxa

Tema 3. CBoaHbIe TabnULLbI
« OTnnyme cBogHbIX TabNUL, OT rPYNMMPOBKU
- CBoAHble Tabnuupbl
- CocTaBneHue cBOAHbIX TabnuL,
- AHanus cpeaHero, MegmaHbl U Apyrmx nokasatenen c NOMOLLbIO CBOAHbIX TabnuL,
- MHoroypoBHeBble CBOgHble TabnunLbl
- MeTop cut()
« MeTopabl stack() n unstack()
- Busyanusaumnsa ceogHom Tabnunupbl ¢ noMoLlbto heatmap
- bnbnuoteka seaborn

Tema 4. AHanun3 paHHbIX. ba3zoBad Bu3yanmsaumsa AaHHbIX
- ba3zoBag npoBepKa AaHHbIX
- B3anmocBA3b AaHHbIX
- Koppenauus gaHHbIX 4ng YNCNEHHbIX 3HAaYEeHUI
- KoadpoduumeHT koppenaunm NunpcoHa
« YHUMBepcanbHbIN KOIPPULMEHT KOpPENALUN
- OnarpamMmmbl paccesHus
- MaTpuua gnarpamm paccesiHUS
« JInHenHbIN rpaduk
- HacTtpowka nnHenHoro rpadpuka
- Kpyrosast gnarpamma

Tema 5. PacwumnpeHHasa susyanmsaumsa gaHHbIX
- Pa3smelleHmne HecKonbkmnx nogrpadrkoB Ha OAHOM rpaduke
- [lpoaBMHYTas HaCTPoOWKa rpadpmKos
« VIHTepaKTMBHbIE BU3Yyann3aLuuu
- bmnbnnoreka plotly

Tema 6. Npunmep nccnepoBaTenbCKOro aHaan3a gaHHbIX
- Pa3bop nccnepoBatenbCckoro aHanusa gaHHbIx B cpeae Jupyter Notebook

\/

4 )
Kenc-npoekT ¢ peBbio
ViccnepoBaTenbCkui aHanns AaHHbIX AN1s peleHns busHec-Kemnc n nogrotoska
OTYETNa No UCCNeaoBaHUIO
. J
( I\ ( a0 ( N
' Pandas ) Y Matplotlib ) Y Seaborn )

-
(G

Jupyter notebook )7




KaHuKynbl

ITOorosbin NpoeKkT Moayns

Mop 3anpoc 6Mu3Heca BbINOJIHUTE UCCiefoBaHMe AaHHbIX
Cc nocnepyowen susyanamsaumen C noMoLbio MHCTpyMeHToB Python.
[MpepocTtaBUTE peKkomMeHaauum bMsHecy no NToram ncciegoBaHus.

NccnepoBaHue gaHHbIX C nocneaytowen Busyanmsaumen C noMoLLbio MHCTPYyMeHTOB Python
B Jupyter notebook, c pekomeHaaumMaMm BM3HeCY No UToram UCCNeaoBaHus.



Mopynb 3

CnpuHT 9

[MpoaBUHYTbIVM aHaNIU3 AAHHbIX A9 bu3sHeca

PacyéT n Bn3yanmsauma bmsHec-mMeTpuk
N NokKasaTtenen

[Morpy3uTtecb rnyb>xe B KOHTEKCT OM3Heca n npoaykra. Paccuntaete
U BU3yanmsmnpyerte BaXkHble s bu3Heca nokasaTtenm c noMmouybto SQL
N pasbepéTtecb C OCHOBAaMM KOrOpTHOro aHanusa.

Tema 1. Yto Takoe BU3HEC-MeTPUKHU
- MeTpukun busHeca
- Llenb noac4yéTta m ncnonb3oBaHMa bU3Hec-MeTpuK
- Kak bunsHec ncnonb3yeT aHaNnUTUYECKME nokasaTenm

Tema 2. OCHOBHble O13HeC-MeTPUKHU
« YHUMKanbHble NONb30BaTENN
- DAU
- KoHBepcus
- CpegHuni yek
- CTR
- Retentionrate
- Churnrate
- LTV.ROI.CAC
- Pacuét meTpuk bnusHeca
- Busyanusaunsa bnsHec-meTpuk

Tema 3. KoropTHbI aHanus gisa pacyéta MeTpuk
« KoropTHbIV aHanuns
- Llenn ncnonb3oBaHMsa KOrOpPTHOro aHaM3a
- Bbibop npm3Haka Hayana KoropThbl
- MoMeHT HabngeHNSA U FTOPU3OHT aHaIM3a
- PacyéT MeTpuK C UCNoNb30BaHMEM KOFrOPTHOIO aHanmM3a

Tema 4. Bbibop kKntoyeBbiX METPUK AN Kenca
- Vlcnonb3oBaHMe aHaNnNTUYECKOr 0O MblLUIEHUS
- Bbibop knto4veBbIX METPUK AN KENca

Tema 5. lNpoaykToBble BOPOHKM
- [MpopykToBble BOPOHKU
« [1ns 4ero Hy>XHbl BOPOHKW
- BopoHkooOpa3Hblie METPUKU
« AHanu3 NPoayKTOBOM BOPOHKU

Kenc-npoekT ¢ peBbio

PeweHune ad-hoc 3apa4 Ha pacyéT n Bm3yanmsauunto bnsHec-MeTpuK.

Datalens

( saL ) (

\/




CnpuHT 10 dopmynmpoBKa 1 NpoBepKa rmnoTes.
CTaTnUCTnyecKkmMm aHanmn3 gaHHbIX

M3y‘-WITe OCHOBbI CTaTUCTUHYECKOIo aHaJ/in3a AaHHbIX K CMOXKeTe
NMPUMEHATb CTAaTUCTUKY AJ14 NPOBEPKU NPOAYKTOBbIX TUMOTEs3.

Tema 1. OcHOBbI TEOPUU BEPOATHOCTEN
« JKCNepUMeHT
« Mcxoppbl
- CobbiTuS
- BeposatHocTb
- Knaccunyeckoe n reometpuyeckoe onpeaeneHme BeposaTHOCTH
- JlocToBepHbIe, CNy4YaHbIE M HEBO3MOXHble COBbITUSA
- CoBMecCTHble M HECOBMECTHbIe cobbITUSA
« YMHOXeHME 1 cnoxkeHne cobbiTnin
- BeposaTHOCTHOE NpOoCTpPaHCTBO
« 3aKOH bonbLKnX Yncen.

Tema 2. CnyyanHble BeJINYNHDI
- CnyyanHble BeNNYmnHbI
- [nckpeTHasa cnyyamHas BenmymHa
- DOyHKUMA pacnpeneneHns oUCKPEeTHOM CNy4YamHOM BENYNHDI
- MaTtemaTnyeckoe oxngaHme ANCKPETHOM CTy4anHOM BENTMYUHDI
- [ncnepcns mateMaTUyYeCcKomn Cny4yamHom BeTNYNHDI

Tema 3. PacnpepeneHus
- Pacnpepenenus
- JKCnepuMeHT bepHynnu
- bunHommanbHoe pacnpegenerHmne
- HopmanbHoe pacnpepeneHue
- CTaHpapTHOE HOpManbHOE pacnpeneneHme
- Pacnpepenenune CtblogeHTa
- Pacnpepenenune lNyaccoHa
« DJKCMOHeHUManbHoe pacnpegeneHue.

Tema 4. lNposepka runotes. T-tect CTblogeHTa
- [eHepanbHasa COBOKYMHOCTb
- CnyyanHble BbIOOPKM
- Penpe3eHTaTMBHOCTb BbIOOPOK
- OueHka napaMeTpPoB reHepanbHOM COBOKYMHOCTU
- [NpoBepka rmnores
- CraTucTmnyeckme TecTbl
- OwmnbKM NepBoro n BTOPOro poaa
- J[1BYCTOPOHHME N OAHOCTOPOHHUE rMNOTE3bl
- T-Tect CTblOgEHTA
- T-TecTt Yanua



Tema 5. MHOXXecTBeHHas NnpoBepKa runoTes

- MHoOXecTBeHHas NpoBepKa rmnoTes
- CnTyauumn, B KOTOPbIX BO3HMKAET MHOXECTBEHHAsA NPOBEpPKa rmnoTes

« [1pobnembl Npu MHOXECTBEHHOM NMpoBepKe rmnoTes. NonpaBkn Ha MHOXECTBEHHYIO

NpoBEpPKY rmnoTtes
- [lonpaBka boHdpeppOoHM

- Mpobnembl, cBA3aHHbIE C NOMPaBKaMM Ha MHOXXECTBEHHYO MPOBEPKY rmrnoTes

- CneumanbHble TECTbI A1 NPOBEPKU HECKONbKUX FPYII

4
¢ Statsmodels )7

Owwnbka nepsoro popa )

MHo)ecTBeHHas npoBepkKa rmnortes )—

4 )
KeWnc-npoekT ¢ peBbto
I'Ipose,u,eHme MUWHUN-NccnengoBaHm4 AaHHbIX N MPOBEPKa HECKOJIbKUX TUMNOTE3
C NMOMOLWbKO CTATTECTOB
\_ J
4 . \
—C Python ) ( Pandas ) { Scipy ) ( HyneBas runoTesa )
'd R\ 'd 3\ 'd
' AnbTepHaTUBHasdA runoTesa ) ' PacnpepeneHusa metpuk ) '
—( Owwnbka BTOPOro poaa ) ( Cratuctuyeckunm tect ) (
( - R\ 'd i 3 ( . A\
§ T-Tect ) § Tect MaHHa-YUTHU ) ¢ Z-tecT )

(
(&

BuHOMManNbHbIN TEeCT )7




CnpuHT 11 AHanu3s pe3synbtatoB A/B TecTUpoBaHUS
c nomMolLbto Python

[MTo3HakoMUTeCh C A,OpPOXHOU KapTon AB-TecTupoBaHma n cmoxxere
CaMOCTOATEeNIbHO aHANN3UPOBATb pe3ybTaTbl AB-TecTa
n opMynmposaTtb BbiBOAbI A1 BU3Heca.

Tema 1. Yto Takoe A/B-TeCTbl U 3a4€M OHU HYXXHblI
« [MpoayKTOBbIE rMMNOTE3bI
- [eHepaumsa NpoayKTOBbIX TMNOTE3
« OueHkarunores
- Yto Takoe A/B-TecThl
- 3a4yeM M Koraa Hy>XHbl A/B-TecTbl
- A/A-TecTbl
- O6bwmm nnad nogrotoskn A/B-tecta
- OT1anbl A/B-TecTa

Tema 2. 3HakomcTBO c 3Tanom «lMoarotoeka A/B Tecta»
- OcHoBHble napameTpbl A/B TecTta
- Bbibopka 1 onmnTenbHOCTb NPoBeAeHUs TecTa
- Pa3mep BbiboOpok B A/B-TecTe
- OueHka pantenbHocTn AB-TecTa

Tema 3. lNpoBepka pe3ynbraTtoB A/B-TecTta
- Bbibop cTatucTnU4eckoro TecTta g/ npoBepku pesynbtatoB A/B-Tecta
- HenapameTtpuueckune tecTsl
- Tect MaHHa-YNUTHU
- Z-TecT nponopummn
- VHTepnpeTauus pe3ynbtaToB A5 busHeca

Tema 4. AHanu3 pesynbtatoB A/B-TecTta: npumepbl
- Kelcbl c aHanmM3oM pe3ynbTaTtoB NpoBeaeHHbIX A/B-TeCTOB 1 UX MHTEpNpeTaums

Kenc-npoekKT c peBbto

AHanus pe3ynbTaToB NpoBeaeHHoro A/B-Tecta c NOMOLLbIO CTaTTECTOB.

e . \
SQL ( Python ) ( Pandas ) ‘ Scipy ) ( Statsmodels )—
4 3\ ( 3\ { 3\
' Jupyter Notebook ) Y MHo)XecTBeHHas npoBepkKa rmnoTes ) Y T-tecTt )
] ) ( . N\ 'd B,
—C Tect MaHHa-YUTHN ) L Z-tecT ) L BUHOMMaNbHbIN TECT )7

ITOroBbIv MPOEKT MOAY/IS

Y1061 NOMOUYb GU3HECY BbIPAaCTUTD LiesieBble MeTPUKU, NPOBeaETe
nccnepoBaHue pesynbtatoB AB-Tecta u chopmynmpyeTte BbiBOAbI
O pe3ynbTaTax 3KCnepnuTMeHTa ansa busHeca.

NccnepoBaHue pesynbtatoB AB-TecTa c noneaytowein popmMmynmpyoBKom BbIBOOOB
O pe3ynbTaTax 3KCNepuUTMEHTa U peKoMeHaaumn ana busHeca.

KaHuKynbl



Moaynb 4

CnpuHT 12

[ToHMMaHue busHec-TpedboBaHUN,
NPOTOTUNUPOBAHUE U HAYaN0 BU3yann3aLuumn

AHann3 busHec-TpeboBaHM U NIAHNPOBAHME
OTYETHOCTU

B 3TOM Moayne cTyaeHTbl Hay4aTca NPOBOAUTb MHTEPBbIO C 3aKa34MUKOM,
BbIABNATb U AOKYMEHTUPOBATb OU3HeC-TpeboBaHUA, CO3aBaTb 3CKU3bI
Aawbéoppos. byaeT yaeneHo BHUMaHMe NpUopuUTM3auum TpeboBaHum

N BblAeNneHUIo KPUTUYECKU BaXxKHbIX A9 bu3Heca aneMeHTOoB.

Tema 1. 3HakoMcTBO ¢ Bl-aHanntukon. BeegeHue B Bl-aHanutunky
- [MpnmeneHue Bl B Gu3Hece
« OCHOBHble KOMMNOHEHTbI Bl-cuctem
 [Mpumepsbl ycnewHoro ncnonb3osaHus Bl

Tema 2. CpaBHeHMe UHCTPYMeHTOoB Bl n nx peanusauun
- O630p nonynsApHbIX Bl-MHCTpyMeHTOB
- KntoueBble PYyHKLMN 1 BO3MOXXHOCTU KaXJoro MHCTPYMeEHTa
- [MpenmyliecTBa n HeJOCTAaTKM pPa3nnYHbIX Bl-pelieHnin

Tema 3. [poBegeHne NHTEPBbIO C 3aKa34ynMKoM asiga cbopa TpeboBaHuM
- [logrotoBKa K MHTEPBbIO C 3aKa34YMKOM
- MeTogmkun npoBeaeHns MHTEPBbLIO
- Bonpocbl ons BbisBneHns busHec-tpeboBaHn
- AHanms n JOKyMeHTnpoBaHue cobpaHHOM MHPOPMaLINN

Tema 4. MpuHUMNbl U MeToAbl LOKYMEHTUPOBaHUSA OU3Hec-TpeboBaHU
« OCHOBHbI€ NPUHLMIMbI AOKYMEHTUPOBAHUSA TPEOOBaHUM
- ®opmaTbl U WAabNOHbI JOKYMEHTOB
« VIHCTpYMeHTbI 019 AOKYMEHTMPOBaHNA TpeboBaHUIN
- YnpaBneHune nameHeHnsamm TpedoBaHnin

Tema 5. Tunbl BU3yanusaumm
« O630p OCHOBHbIX TUMOB BU3Yyann3aumnii gaHHbIX (rpaduvkn, onuarpamMmmel, KapTbl)
- Korpga v kakue Tunbl BU3yanmsaunmii MCnonb3oBaThb
« Mpumepbl 3pPeKTUBHbBIX BU3yann3aummn
« OwmnbKM Nnpu Co34aHNN BU3yanm3aLunm 1 Kak ux nsberatb

Tema 6. MNpunHUKMNbI AM3ainHa pawbopaoB
- OcHoBbl AM3aliHa gawbopaos
- BaxxHocCTb t03abunutm n UX
« [MpUHUWMNBI Pa3MeLEHNS N TPYNMUNPOBKN 3/IEMEHTOB
- Vcnonb3oBaHuWe LUBETOB U WPUPTOB



Tema 7. Co3paHue 3cku30B gawbopos
« VIHCTpyMeHTbI 019 CO34aHnsA 3CKN30B Aalbopaos
- [Npouecc pa3paboTkm 3cKn3a: OT ngeun 0o PUHaNbLHOro MakeTa
« [Mpumepbl yaayHbIX 3CKN30B
- [MpoBepka n yTBepXKaeHME 3CKM3a C 3aKa34YNKOM

4 )
MpoekT Mmogynsa c aBTOMaTyeCcKom NpoBepPKoun

BbibepuTe Bl-MHCTPYMEHT ANs peLlieHns KOHKpeTHoM busHec-3agayn. 3anonHurte 6pud
3aKa34MKa Ha OCHOBE roTOBOro Jawbopaa, Bbibepute noaxoasaLlimin An3anH

N BU3yanusauuto oaa npeacTaBneHms JaHHbIX.

CTyaeHTy Heobxoammo BblIOpaTb MHCTPYMEHT NOJ, KOHKPETHbIE 3aa4u, 3ano/IHUTb obpa3zel,
Opnda 3aKa34mMKa Ha OCHOBaHUM FOTOBOTro gawwbopaa, a Takxke BbibpaTb An3anH

N BU3yanun3auuio, NoaxoaaLLyo rnoj nocTaBfeHHbIe 3a4a4M.

g J
. ( ) ( ) ( )
—@ § DatalLens ) § Busyanusaumsa paHHbIX ) § MpoBepeHue NHTEPBLIO
| e —\ e N e ) ——
' Cb6op TpeboBaHumn ) L MpoToTnMpoBsaHue gawboppos ) ' JoKkyMeHTUpoBaHUe TpeboBaHUM




Mopaynb5 Busyanusauums faHHbIX U NOAFOTOBKA OTYETHOCTU

CnpuHT 13 lMpoekTuUpoBaHWe gM3aliHa gawbopna
N OOKYMEHTUPOBAHME ero Nornkm

CTyaeHTbl U3yyaT NpUHLMNDbI An3anHa gawboppos, padboTty

C Pa3NIMYHbIMN TUNMAMM HYAPTOB U UHCTPYMEHTaMM BU3yanmn3auum
NaHHbIX, OCBOSIT CO3JaHNE UHTEPAKTUBHbIX M MapaMeTPU30BaHHbIX
nawbopnos, AOKYMEHTUPOBAHME U 3aKpernJ/ieHUe pe3ynbTaToB PaboThbl.

Tema 1. JononHuTenbHble YapTbl B Datalens (kapTbi-nonuronsl, Calendar Heatmap)
- Vlcnonb3oBaHWe KapT-NoAnUroHOB NS BU3yann3aumm gaHHbIX
- Co3paHue n HacTponka Calendar Heatmap
 [Mpumepbl nCronb3oBaHUS ONONHUTENbHbIX YapToB B Datalens

Tema 2. UHTepaKTMBHOCTb U NapamMeTpun3aLmsa gawoopaos
- [lobaBneHmne NMHTePaKTMBHbIX 3/IEMEHTOB Ha Aalubopabl
« Vlcnonb3oBaHne pnnbTPOB U NAapaMeTPOB A1 NepCoHann3aumm gaHHbIX
 [MpuMepbl HTEPaKTNBHbIX AaLbopaos

Tema 3. PopmaTmpoBaHue TeKCTa Ha gawboppaax ¢ nomouybto MarkDown
« OcHoBbl cMHTakcmca MarkDown
« [MpnmMepbl popMaTnpoBaHMa TEKCTa C nomolbio MarkDown
- [1obaBneHme 3aronoBKOB, CMMCKOB M CCbINTOK Ha Aalibopaax

Tema 4. OcHoBbl agMUHUCTpPUpoBaHUA B DatalLens
- YnpaBneHue nonb3oBaTenaMm n ponsmm
- HacTpowka goctyna K gaHHbIM 1 gawbopaam
« MoOHUTOPWHI U oNTUMM3aUMA NpomnssoanTensHocTn Datalens

Tema 5. [1lokyMeHTUpOBaHMe U 3aKpen/ieHue pe3ybTaToB CO34aHHOro aawbopaa
- Co3paHue gokyMeHTauun ansa gawbopnos
- OnuncaHue uenenm n MeTpuK gawbopaa
- Cbop obpaTHOM CBA3U 1 KOPPEKTUPOBKA Jalbopaa Ha OCHOBE Pe3y/bTaToB

4 )
Kenc-npoekT cnpuHTa 2 ¢ He60oNnbLLOW NPOBEPKON peBbloepa
CTy,EI,eHT co34aeT 3CKns3 ,u,aLu6op,u,a B Miro Ha OCHOBaHUK npenocTaB/1IEHHOIO
Opunda 3akazumnka, cbopka MakeTa gawbopaa B Datalens Ha ocHoBaHUU
npenocTaBJIeHHbIX labnoHoB Fpa(bl/IKOB (MOKaI'IOB) nnpegoctaBleHHOINo UHTEPBbIO 3aKa34nKa.
\_ J
( . \
—C DatalLens ) ( Superset ) ( MarkDown ) \ Miro ) ( Busyanusauusa gaHHbIX
( ApMUHUCTPUPOBaHUE BI-MHCTPYyMEHTOB ) ( [oKyMeHTnpoBaHWe pe3ynbTaToB ) ( MHTepakTneHble pgawbopabl
Q A pvp Py ) U y p pesy. ) U P 1 pPA
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CnpuHT 14 3aBeplueHme pabdoTbl Hag AaWbopaoM
n gjokymMmeHTaumnen. SUPERSET

CtypeHTbl ocBOAT paboTy ¢ Superset, BK/o4as co3gaHue 4apToB.,
[aTaceToB U JalbopaoB, UHTEPAKTUBHDBIX M MapaMeTPU30BaHHbIX
Aawbopaos, a TakKXKe AOKYMEHTUPOBaHUE N afMUHUCTPUPOBaHUE.

Tema 1. BBepeHue B Superset: 4apTbl, AaTaceTbl U Aawbopabl
- OCHOBHble BO3MOXHOCTU Superset
- Co3paHue N HaCcTpoWKa YapToB
- PaboTtac patacetamu
- Co3paHue nynpasneHue gawbopgamm

Tema 2. UHTepaKTMBHOCTb U NapamMeTpusaums gawbopnos B Superset
- [lo6aBneHmne MHTePaKTMBHbIX 3/IEMEHTOB Ha AaLllbopabl
- Vcnonb3oBaHne pUNbLTPOB 1 NapaMeTPOB AJ19 NepCoHaNnn3aLUnm aaHHbIX
« [MpuMepbl HTEPaKTNBHbIX AaLbopaoB B Superset

Tema 3. PopmMaTmpoBaHue TeKCTa Ha Aawwbopaax B Superset
« OCHOBbI CMHTaKCcMCa popMaTUPOBAHMNS TEKCTA
- [Mpnmepbl popMaTMPOBaHMNA TEKCTA Ha Aaluboppax B Superset
- Vlcnonb3oBaHKe 3arofioBKOB, CINCKOB U CCbINTOK

Tema 4. OcHOBbI aAMUHNCTPUPOBAHUSA B Superset
- YnpaBneHune nonb3oBaTensiMm u ponsmm
- HacTpowka goctyna K AaHHbIM 1 gabopaam
« MOHUTOPWUHTI N ONTUMM3ALMSA NPON3BOANUTENBHOCTU Superset

4 )
Kenc-npoekT cnpuHTa 3 ¢ He6onbLLOW NPOBEPKON peBbloepa

CTyaeHT co3gaeT 3cku3 gawboppaa B Miro Ha OCHOBaHWM NPeaoCTaBNEHHOrO
Opunda 3aKkaz4nka, cbopka MmakeTa aawiboppaa B Superset Ha OCHOBaHUMN
npenocTaB/ieHHbIX LWabnoHOB rpadurkoB (MOKanoB) 1 NpeaoCcTaB/I€HHOro
WHTEPBbIO 3aKa34uKa.

\ /

DatalLens )—C Superset )—( I'IapaMeTpmsau,Mﬂ AdHHbIX )—C BVITpVIHbI AdHHbIX )7

( OnTuMmnsauymsa 3anpocos ) ( AAMUHUCTpUposaHue Bl-MHCTpyMeHTOB
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_ AokymeHTMpoBaHue AaHHbIX ) _ KauecteopaHHbiX )




—( Superset

TOroBbIN NPOEKT MOaYNA

O6begunHsaeT 3HaHUSA U HaBbIKU, NOJTyYeHHble B CpuHTax 2 n 3. CTyaeHTbl

cobupatoTt pawboppn B Superset Ha ocHoBe AaHHbIX U3 PostgreSQL

N JOKYMeHTUpYIoT cBon gawbopp B Confluence. Tema gns npoekra
BblOMpPaeTcsa caMoCTOSATE/IbHO AJ11 CO34aHUSA YHMKAJIbHOIO NPOoeKTa
B nopTdonuo.

-

MpoekT Moayna c NpoBepPKOW peBbloepa

CtyneHT cobumpaeT pawbopn B Superset Ha OCHOBe NpPeaoCTaB/IEHHbIX
NaHHbIX B 6a3e aaHHbiX PostgreSQL no MHTepBbo U JOKYMEHTUPYET CBOMN
pawboppn B Confluence. Temy gns npoekTta CTyaeHT BbibnpaeT

CaMOCTOSATENIbHO, YTOObI co34aTb yHMKaﬂbeIVI NMPOEKT B CBOEM I'IOpTCI)OJ'Il/IO.

~
J

-
(G

o/

PostgreSQL ( [oKkymeHTUpoBaHue )

-
(G

Busyanusaumsa gaHHbIX )7




Mopynb 6 Pab6otac gaHHbIMU 1 pa3paboTKa BUTPUHDbI AaHHbIX

CnpuHT 15 MpoekTUpoBaHUE BUTPUHbI AaHHbIX
n npenobpaboTka AaHHbIX

CTyneHTbl u3y4vaTt co3gaHune BUTPUH AaHHbIX, MapaMeTpusaumio
U GUNbTPALMIO AAaHHDbIX, MPOABUHYTbIe TeEXHUKK SQL n ocHOBbI
aAMUHUCTPUPOBAHNSA B Superset.

Tema 1. lMpuHLUNBI CO3JaHUSA BUTPUH AAaHHbIX
« OCHOBHbI€ NPUHLKMbI M 3Tanbl CO34aHNSA BUTPUH OaHHbIX
- ONTMMKM3auma gaHHbIX 418 aHaINTUKK
« Mpumepbl 3pPeKTUBHBIX BUTPUH AAHHbIX

Tema 2. MapameTpusauua n dunbTpaumsa aaHHbIX B Superset
- lcnonb3oBaHuMe NapamMeTpoB 415 NepCoHann3aunm gaHHbIX
- HacTtponka u npumeHeHmne punbTpoB
« [Npumepsbl napameTpusaumnm n puUnbTPaumMm gaHHbIX B Superset

Tema 3. lNpoaBuHyTbie TexHUkn SQL B DatalLens
« lcnonb3oBaHue cnoxHbix SQL-3anpocoB 419 aHanm3a gaHHbIX

Tema 4. OcHOBbI agMNHUCTPUPOBAHUA B Superset
- YnpaBneHune Nnonb3oBaTeNnsaMm u ponsamm
- HacTpowka goctyna K AaHHbIM 1 gawbopaam
« MOHUTOPWHI N ONTUMM3ALMSA NPON3BOANTENBHOCTU Superset

Tema 5. [lokyMeHTUpoBaHMe U 3aKpensieHne 3HaHU1
- Co3paHune goKyMeHTauum gns aHannMTUYeCcKux peLeHnm
- OnmncaHme npoueccoB 1 METPUK
- Cbop obpaTHOM CBA3U M KOPPEKTMPOBKA HAa OCHOBE MOJTYYEHHbIX JaHHbIX

4 )
Kenc-npoekTt cnpuHTa 4 C aBTONpPOBEPKOMN
[MoakntoyeHme N 04YNCTKa HECKONbKMX AaTaceToB, ONTUMM3aLMa 3anpoca

n co3paHue pawboppa B Datalens.
g J

—C DatalLens )_( Superset 4( BuTpuHbI gaHHbIX )_( MapameTpunsaumns gaHHbIX

—( AaMUHUCTPpUpoBaHue Bl-MHCTpyMeHTOB ) ( [JoKyMeHTupoBaHUe pe3ynbLTaToB ) ( OnTumMM3sauus 3anpocos

./ \/




CnpuHT 16 YrnybneHHasa paboTa c AaHHbIMU 1 pa3paboTKa
OTAEeNbHbIX BU3yann3aunm

CtypeHTbl yrnyb6aTt cBoun 3HaHmsa B SQL n Hay4vaTca cTpouTtb gawbopabl
NO roTOBOMY MaKeTy, ONTUMM3NPOBATb 3anNpocbl U obecneumBaTb
KAQuyeCTBO aHHbIX.

Tema 1. OcHoBbl SQL gna Bl-aHanntukos
- BeBepeHune B SQL
« OCHOBHbIe KOMaHAbl 1 ONepaTops.bI
- HanucaHwme npocTbIX 3anpocoB A1 n3snevyeHns aaHHbIX

Tema 2. MocTpoeHue aalbopaos No MakeTy U roTOBOMY JaTaceTy
- YTeHue n nHTepnpeTaLua MmakeTa gawbopaa
- VIMnopT 1 HacTpoiika roToBoro gataceta
- Co3paHue gawbopna B COOTBETCTBUM C MAaKETOM

Tema 3. OnTMM3aLms 3anpocoB U Npasuia XxopoLlero Koaa
« [MpmnHUMnbl HaNUcaHnsg onTUManbHbiX SQL-3anpocos
- N36exxaHne pacnpocTpaHeHHbIX olnbok
« [MpumMepbl oNTUMM3ALMM KOAa AN MOBbILLEHUSA NPOM3BOANTENBHOCTU

Tema 4. Ucnonb3oBaHue cnoxXXHbix SQL B Superset
- HanwncaHwue n BbinonHeHme cnoxHbix SQL-3anpocos B Superset
« [MprmMepbl NCNONIb30BaHMA NOA3aMPOCOB, 06beANHEHUN N arperaTHbIX GYHKLNN
- OnTMM3auma CNOXHbIX 3aMpPOoCcoB B Superset

Tema 5. ObecneyeHmne KayecTBa JaHHbIX Ang gawbopaos
- Ba)XkHOCTb KayecTBa AaHHbIX A48 aHANUTUKU
- MeToapbl NpoBepPKU N OYUCTKU JaHHbIX
- VIHCTpyMeHTbI o1 obecnevyeHns KayecTBa AaHHbIX

MpoekT cnpuHTa 5 c aBTONpPOBEPKOMN

MpakTuka SQL 3apa4 Ha pa3nnyHbix bM3Hec-kencax.

4( Superset )_( KauecTBO flaHHbIX SQL Bmayanmaum AaHHbIX )_( OntTummnsauyums 3anpocos )—

TOroBbIN NPOeKT MOAYNS

O6beauHsaeT 3HaHUSA N HaBbIKU, MNOJTyYeHHble B cpuHTax 4 n 5. CtyaeHTbl
6yayT paboTaTb Hafd MPOEKTOM, BK/TIOYAOLWMUM ONTUMU3ALUIO
SQL-3anpocos, co3gaHne BUTPUH aHHbIX U pa3paboTKy BU3yannsauum
Ha OCHOBe O13HeCc-Kencos.

4 )
MpoeKkT Moayns Cc aBTOMAaTUYECKOM NPOBEPKOMN (TecTnpoBaHmne
n npoBepka B SQL)

MpakTnka SQL 3apa4 c MHTEPBLIO 419 MOArOTOBKM K cobecenoBaHMIo,
BKJ1tOYasa TeopeTmnyeckme BONpPocChl, 3a4a4m 1 Yek-nUCT A1 CaMoNpoBEepPKMU.

- _J

—( SQL )—( Datalens )—( Superset )—( OnTMmnsauuns 3anpocos )—( BuTpWHbI gaHHbIX )—( Busyanunsauus gaHHbIX )—




SQL

PUHaNbHbLIN CIPUHT

PUHaNbHbIN NPOEKT

Y cTypeHTOB O6yaeT 2 Hegenu Ha NoAroToBKY AUMJIOMHOIO NMpoeKTa.

M npeacTouT peLllunTb HECKOJIbKO CNIOXHbIX aHAJIMTUYECKNX KEMCOB

Ha OCHOBE peaJibHbIX AlaHHbIX, UCMOJIb3YS N3YYEHHbIE B KYPCE NHCTPYMEHTbI
(SQL, DatalLens, Superset). CTyaeHTbl pa3padboTaloT KOMMJIEKCHbIN
Aawbopn onsa oTcneXxXmBaHUs KloveBbiX MoKa3aTtesen, 3aJ0KyMeHTUPYIOT

cBou pe3synbraTbl B Confluence n npe3eHTyIOT roTOBOE peLleHmne.

PeBbloepbl OLLEHAT NPOEKTbl N0 PyOpUKaToOpy U AaAyT PAa3BEPHYTYIO
oOpaTHYIO CBA3b.

-

JVNIOMHBbIN NPOEKT C peBbepCKOMN NPOBEPKOM

CTypeHTy NpegocTaBnseTcs Habop AaHHbIX OT KOMMAaHWUK, a TaKXe 3aJaHne

Ha pa3pa60TKy KOMIMNEKCHOro ,u,aLu6op,u,a Onda oTCeXmnBaHUA KJ1lo4EeBbIX

nokasartenen. 3agava BKo4YaeT coop v aHanms AaHHbIX, CO3J4aHNe BUTPUHDI
OaHHbIX, pa3paboTKy MHTEPaKTUBHOro gawbopaa B Superset

N OOKYMeHTUpoBaHue pe3ynbtatoB B Confluence.

J

( DatalLens )

( Superset

( I\
g AHanu3 gaHHbIX )

\

J
-
A\

Jaw6opabl

( [ OKyMeHTUpOBaHMe )—

~
J




AHpekc [NpakTukym 4

KapbepHbIn TpeK

YyacTtue 6ecnnaTtHoe ‘ | | | | "“
_|

JloCcTynHoO B TeyeHne 3-X MecsaueB nocne NoayyeHns aunioma
MOo>XHO NPOoXoanTb C OCHOBHOW NPOrpamMmoi oby4veHns

KapbepHbI TpeK NoMoraeT cTyaeHTam MNpakTrukyMa HayunTbCa COCTaBNATb Npe3eHTabenbHoe pesome

" NopTPONNO, MMCaTh CONPOBOAUTENbHbIE MUCbMA, aHANMN3NPOBATb PbIHOK TPYAA, MOTPEHNPOBATHCS
npoxoanTb cobecegoBaHms, NONYYNUTb NAPTHEPCKME BaKaHCUUM U KapbepHYIO NOMOLLb.KapbepHbI Tpek
OpPraHM30BaH TakK Xe, KaK U npeablayLme TeMbl: Teopus U NpakTuKa. Tpek BKItoYaeT B ceba meToanyeckme
MaTtepuarnbl, BEOMHapPbI, JOMaLLHKWE 3a0aHnS U nogaepXkky HR-cneumanmncrtos.

[locTyn K KapbePHOMY TPEKY OTKPbIBAaeTCS Ha CTapTe oby4eHus.

00 BBopaHbIn 3Tan. AHanu3 pbiHKA N KapbepHas cTparterus 3 vyaca

01 [MogroTtoBKa K MOMCKY paboThbl 4 Hepenu
20 yacos

02 AKTUBHbDIN NOUCK PaboTbI oT 2-X
0o 8-mun
MecsiLieB



BBoaHbIN 3Tan. AHaNn3 pbiHKA
N KapbepHasa cTpaTerus 00

[3 Llaca] Ha BBOOHOM 3Tane Bbl U3yynTe TEKYLLMIN PbIHOK TPYAa
n TpeboBaHmsa paboToaarenen, onpeaenmTe CBOK KapbePHYIO
LieJTb M HAyYUTECh CONOCTaBNATb NPOPECCNOHANbHbIE HABbIKMA
C aKTyaJIbHbIMM 3aMNPOCaMM PbiHKA, YTOObI NOCTPOUTb
3OPEKTUBHYIO CTPATErnto TPYAOYCTPONCTBA.

1. BeepeHue B KapbepHbI Tpek 7. KaKk YyntaTtb BakaHCUU: CTPYKTYpPa N TpeboBaHus
2. Tunbl KOMMaHMI, 0CO6EHHOCTU PaboTbl B HUX 8. Kak untatb BakaHCUMN: YPOBHU NO3ULUNA U 30HA

. OTBETCTBEHHOCTM
3. PopmMaTbl 3aHATOCTN U HaUMa

9. Kakue BakaHCUM UCKaTb: A OMEHHasa cneumnanm3aums
4. KaHanbl nOUCKa n pecypchbl

10. 3apnnaTbl 1 CrIPOC Ha PbIHKEe
5. KapbepHas uenb

11. TpeHabl pbiHKA 1 MOUCK PabOoTbl Yepe3 HETBOPKUHT
6. CTtpaTterusa noucka

12. Y710 panble

MpoekT:
PdopMumMpyeM KapbepHYyIo CTpaTerunto

[ToarotoBKa K NOUCKY paboTbl O1

[20 qacos] 34ecb Mbl MTOMOXEM BaM cobpaTtb Bce Heobxoammble
019 TPYAOYCTPOMCTBA apTedakTbl U MPMODPECTU HYXKHbIE HAaBbIKW.

4 Hepenu Bbl cocTaBuTe pe3tome, cobepéTte nopTdonno, HanmLieTe
conpoBoguTenbHoe nncbmo. C Hallem noaaepP>XXKom NoAroToBUTECh
K UHTEPBbIO.

Copep)kaHue

Mopaynb 1. Pe3slome

CnpuHT 1 - KTO 9, UTO YMEIO 1 Yero xouy? MpoekT: cocTaBnsem pestome
- KoMy 1 gnst yero Hy>kHo pesiome?
- [naBHbIe NpaBua U CTPYKTYpPa XOpoLLero
pe3tome
- CocTaBnsgem pes3tome
- KactomMunsaums pestome nom BakaHCUMU



Mopaynb 2. NopTtdonuo u conposoauTesibHoe NMCbMO

CnpuHT 2 - [TopTPonmMo — 3a4emM 1 KoMy OHO HY>XXHO [MpoekT: cobnpaem noptdonmo
- Kakune pabotbl fobaBnTb B NOpPTHONMO
- [pe nybnunkoBaTtb 1 Kak 0dopPMnNTb NOPTPONNO?

CnpuHT 3 - Kak 1 3a4eM nucatb ConpoBoguTeNbHOE MMCbMO [MpoekT: conpoBoauTenbHoe
- JTandxak N°1: ncnonblyem aganTmBHbIN LWWaboH NMACbMO
- Jlandxak N°2: YandexGPT ona conpoBogmTenbHbIX
nmcem

Mopynb 3. CobecepoBaHune

CnpuHT 4 - Kakune 6biBatoT cobecegoBaHus MpoekT: camonpe3eHTaums
- CodT CcKMNbI: YTO CripaLLMBAIOT U KakK OTBeYaTb
- Bonpocbl no codpT-cknnam, 4actb 1
- Bonpocbl no copT-cknnam, 4acTtb 2
- Ba)kHble peTanu oo v nocne cobeceqoBaHuns
- [po peHbru
- TexHnyeckoe cobecengoBaHme

AKTUBHbIX NOUCK pPaboThbl 02

[OoT 2-X 10 8-MW 370 NPorpaMma CoONPOBOXAEHWS A4S TEX, KTO MPOLLEN 3Tan
MoAroTOBKM K MOUCKY M HAXOAMTCS B akTMBHOM MOMCKe paboThbi.
mecsues] Ha 3ToM 3Tane KapbepHble KOHCYNbTaHTbI ByayT NOAAEPXKMBATD

BaC M NomMoraTb, YTOObI Bbl monyymnnm opdep

Kak ycTpoeH atan AKTUBHOIo noucka:

- [MapTHEpCKKMe BakaHCUUM C HU3KUM MOPOrom Bxoaa,
roe y>xe paboTatoT HalM BbIMYCKHUKW.

- Pa36opbl npobnem nomncka padboTbl HAa UHAMBUAYAbHbBIX
CeCCUAX C KapbepHbIM KOHCYIbTAHTOM.

- Cepsuc Kapbepa ot dHpekc lNpakTnkyma —y Bac byget
OTAENbHbIN IMYHBIN UHCTPYMEHT, B KOTOPOM MOXHO UCKaTb
BaKaHCUU, OTKIINKATbCA U CNeguTb 3a NPOrpeccom.

- TpeHunpoBo4Hble cobecenoBaHuns, BebmHapbl ¢ HR, npoxapku
pe3tomMe, pa3dbopbl OTKIMKOB 1 Ap. — BCE, YTO NMNO3BONUT
NpnbaBNTb BaM YBEPEHHOCTU B MOUCKE PabOTHI.



AHpekc [NpakTukym

MacTepckas

TyT Bbl CMOXETE YCOBEPLLIEHCTBOBATb CBOU HABbIKW, BbIMOJTHAS
NpPOeKTHbIe PaboTbl OT peasnbHbIX 3aKa34unkKoB. UMy MoryT 6bITb
KoMmmepyeckune komnaHmm nnm HKO.

Yem nomoxkeT MacTepckas

- PeanbHbIv NpoekT — Bbl paboTaeTe B KOMaHAE Haf, MPOEKTOM MpakTuka
OT KOMMNaHN U HeKOMMepLIeCKOl‘/JI OopraHmn3aunm - BbinonHeHwme npoekTos,
nccnegoBaHUM, paspaboTka
cTpaTernm gns 3akas4ymkos,
oOLwweHue € 3aKa3vynkom
- Kenc c noptdponno — Bbl JOBEAETE NPOEKT A0 KOHLA oT Obpunda o npeseHTaumm pabor.
N CMOXKETEe BKJIIOUYUTb ero pe3synbTaTthl B pestomMme, NopTdonmo
1N Ha cobecegoBaHms

« [TOMOLWHNK-HACTaBHMK — HAaCTaBHUK MPOBOAUT Ball NPOEKT
nna Mactepckon, pUck olinboK MUHUMU3UPYETCS

- BebuHapsbl c pa3bopom Kencos.

- Bbl 6bICTpEe HanpéTte paboTy — AOMNONHUTENbHbIN
BbINOSIHEHHbIN NMPOEKT MPUAAET BaM KOHKYPEHTHbIX
NpPenMyLLEeCTB MNP NONCKe BakaHCUA N 3aKa30B



