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AHHOTANMA
Jucuurinaa cocTouT u3 9 Moaynei:
Monyns 1. BBenenue B IpogyKTOBYIO aHAJIUTUKY
Monynb 2. AHanu3 NpoAyKTOBBIX MeTpUK U Unit 3KOHOMHUKA
Monyns 3. Opra"usaius 1 IpoBEICHUE UCCIICIOBAHIIA
Monyns 4. Web u app ananuTtuka
Monyns 5. SQL ayis aHanm3a JaHHBIX
Monyns 6. Beenenne B Python
Monyns 7. Python uis aBromMaTu3anuy aHaJIn3a JaHHBIX
Monyns 8. A/b-tectupoBanue
Monyns 9. Buzyanuzanus JaHHBIX.

[To mwToram ocBoeHUs MporpamMMmbl oOydaroluiics Oyner crocoOeH (opMaln30BaTh U alTOPUTMHU3UPOBATH
MOCTABIICHHYIO 3ajiady, HalHMcaTh NPOrPAMMHBIM KOJA C HCIIOJIb30BAaHUEM S3BIKOB IIPOTPaMMHUPOBAHUS,
0(OPMUTH KOJI B COOTBETCTBUH C yCTAHOBJICHHBIMU TPEOOBAHUSIMHU.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- (QopMupoBaHHE/COBEPIICHCTBOBAHNE KOMIIETEHIIMH B obmactu cOopa, o0paOoTku, aHaiu3a u
BU3yaJIN3aIllH JaHHbBIX.

3agauyu AUCHUTLIHHBI
- cpopMHUPOBaATh MIOHUMAHUE POJIM AHAIMTHKA B KOMaH]IE U €r0 MHCTPYMEHTOB;
- cpopMupOBaTH YMEHHUE pabOTaTh B KOMAH/E U C TIOJPSTYNKAMU;
- cpopMHUpPOBaTh YMEHUE MPE3CHTOBATh PE3YIbTATHI,
- cpopMUpOBaTh YMEHHUE PabOTHI C OCHOBHBIMH THUTIAMHU OM3HEC-METPUK;
- cpopMHUPOBATH HABBIK 110 TTOCTPOSHUIO METPUK;
- copmupoBaTh ymMeHue pacuera Unit SKOHOMHKWY;

- C(I)OpMI/IpOBaTB IIOHMMAHUEC 06]]_[61\/’1 OopraHu3anuun HCCHeﬂOBaHHﬁ, c6opa N OLCHKHW JaHHBIX IJIsA
HUCCIICAOBaHUA,

- copmupoBarh ymMeHue aHanu3a peiHka digital-nmpoaykToB Ha OTKPBITHIX JaHHBIX;

- copMHPOBATh YMEHHUE MIPOBE/ICHUE KOHKYPEHTHOTO aHAJIN3a;

- copmupoBars ymenue pabotsl ¢ Google Analytics u Snmekc MeTpukoii;

- copmupoBarh ymMeHue coctaBieHus T3/KapThl COOBITHIA,

- copmupoBars ymenue pabotsl ¢ Firebase u arpulynueii;

- c(OopMHPOBATh YMEHUE MTHCATh TUIIOBBIE 3aIIPOCHI JUIsl BBIOOPKH PA3IMYHBIX JaHHBIX;

- c(OopMHPOBATH YMEHUE CO3/1aBaTh KOPPEKTHYIO CTPYKTYpPY 0a3bl JIaHHBIX;

- chopMupoBarh 3HaHUE OCHOB MTporpaMmmupoBanus Ha Python;

- copMHpOBaTh YMEHUE NPUMEHSTH cuHTaKcuc Python juis HanucaHus MPOCTHIX MPOrPaMM;
- copMHpOBATh 3HAaHUE OCHOBHBIX HHCTPYMEHTOB Python [uis ananui3a naHHBIX;

- chopmupoBark ymenue npuMeHsTs Python juist coopa u 00paboTKH JaHHBIX;

- copmMHpOBaTh yMEHUE NIPUMEHTH Python ii1st BU3yanu3anum 1aHHBIX;

- c(OopMHPOBATh YMEHHUE PEIIATh MPAKTHYESCKUE 3a1a4i aHaIM3a JIAaHHBIX ¢ oMolnsio Python;
- copMHPOBATh YMEHUE OPraHU30BBIBAaTh M POBOANTH A/B-TecTiupoBanue;

- copMHPOBATh YMEHHUE AENIaTh BHIBOBI 110 pe3ynbrataM A/b-tectupoBanus;

- copmMHpoOBaTh yMEHUE NPUMEHTh A/b-TecTupoBaHue JUIsl peIICHUs 3a/1a4 aHAM3a JaHHBIX;
- c(OopMHPOBATH 3HAHUE OCHOBHBIX IPHHIIMIIOB BU3yaIN3allMU JaHHBIX;

- cOopMHPOBATh YMEHUE HAIVISHO MPEICTABISATH PE3yJIbTAaThl aHAIN3A JAHHBIX;

- c(OopMHPOBATH YMEHUE UCIIONB30BAaTh HHCTPYMEHTHI BU3YaIH3aIHH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA | NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu
MaTeMaTUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 Criocoben MIPUMEHSATh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
peILeHus MOCTaBICHHON 3a1a4u, (OPMYIIMPOBaHMS BEIBOAOB
U OLICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 Crocoben aHanmu3upoBaTh NPOGECCHOHAIBHYIO
MH(pOpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
ohopMIISITH ¥ TPEACTABIATh B BHIC AaHAJIUTHYECKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

YMETb:

- mozeinb Lean Canvas;
- HADI-1iukmier;

- OCHOBHBIE OM3HEC-METPHUKH (aHAJIN3 TPOILYKTOBBIX METPHK);
- Matpunsl BCG, ABC, XYZ (opranuzanus ¥ MpoBeACHNE HCCIIeIOBaHNH );
- SWOT-ananu3, marpuna McKinsey, PESTELI-ananu3, cuTyalMOHHBIA aHaIW3 (OpraHu3auusi U

MIPOBEJICHUE HCCIIEAOBAHUN);

- uacTpyMeHT Google Analytics;

- nHCTpyMeHT Yandex Metrica;

- uacTpyMeHT Google Tag Manager;

- MaTEMATUYCCKUEC TEPMUHBI U TTIOHATUA, UCTI0JIb3YyEMbIC [JIS1 aHAJIM3a JaHHBIX;

- METO/BI CTaTUCTUYECKOTO aHAIIN3A;
- CHHTaKCHC s13bIKa 3arpocoB SQL;
- KOMaHbl MOIU(UKALIH;

- IPUHIMIIBI PaOOTHI MIPEACTABICHUH, XPaHUMBIX MPOLETYD, TPUITEPOB;

- IPUHLIUIIBI PA0OTHI OKOHHBIX (DYHKIIMI;
- Metonbl ontumusannn SQL-3ampocos;

- BO3MOXHOCTH si3bika Python u ero ocobennocry;

- cunTakcuc Python;
- 0a30BbIC KOHCTPYKIMH si3bIKa Python;

- OCHOBHBIC OMONMHOTEKH 151 PabOTHI C TAHHBIMU;

- COCOOBI BU3yaJIU3alMU TaHHBIX;

- MeTo/ibl cOopa 00pabOTKH TaHHBIX;
- IPAKTHKH IPOBEPKH TUIIOTE3;

- crtoco0Obl ipoBeieHust A/B-Tecra;

- OCHOBHBIC ITPUHIIUIIBI BU3YAJIU3alUN JAHHBIX,
- MHCTPYMCHTBI IJId BU3yaJIu3alluu JaHHBIX.




- paboTaTh B KOMaH/E U C HOAPSIIIUKAMH;
- IPE3EHTOBATh PE3YJbTATHI;
- BBIOMpATh U PACCUMUTHIBATH MPOIYKTOBBIE METPUKH M OM3HEC-METPUKHU INPH pealn3aliy IMPOEKTOB
(aHanIM3 NPOIYKTOBBIX METPHUK);
- PacCUUTHIBATH UNit-DKOHOMUKY (@HAJIN3 MPOAYKTOBBIX METPHK);
- paboTtaTh B KOMaH/IC;
- CTpOUTb MOAENM M (OPMYIHPOBATh THIOTE3bl AJIS YIyYLIEHUS MHPOAYKTAa W PEryInpOBaHUSA
MPOLIECCOB aHAJIN3a IPOIYKTOBBIX METPHK;
- IPUMEHSATH ANTOPUTMBI CO3AaHus 3anpocoB B SQL;
- 3arpyarb nanusie u3 b/ ¢ momomero SQL;
- BBIOpaTh Hanbosee oNTUMabHbIN crioco0 Hanucanust SQL-3anpocoB 1 U3BJICUEHNS JaHHBIX;
- CNOJIB30BAaTh Cpely MporpaMmmMupoBanus Ha Python;
- IUcaTh MPOCThIe Iporpammsl Ha Python;
- BEIOMpaTh HHCTPYMEHTHI ISl paOOThI C TAaHHBIMU B 3aBUCUMOCTH OT YCIIOBHH 3a/1a4W;
- pemIaTh 3aa4M aHaJIu3a JaHHBIX ¢ moMouisio Python;
- HaIJISTHO TIPE/ICTABIISTh PE3YJIbTaThl aHAIM3a JaHHBIX;
- aHAJIM3UPOBaTh pe3yibTatel A/b-TecTa;
- npuMeHATh A/b-TecTupoBaHue 11 peIIeHHs THITOBBIX 3a/1a4;
- BBIOMpaTh CrI0CO0 BU3yalIn3alliy B 3aBUCUMOCTH OT YCIIOBHH 3a1a4u;
- HaIJISTHO TIPE/ICTABIISTh PE3Y/IbTaThl aHAIM3a JaHHBIX.
BIIAJICTh!

- METOaMU UCCIIEIOBAHUS U aHAJIM3a PHIHKA;
- THCTpyMEHTaMu wWeb 1 app aHaJIUTUKY;

- python 1u1st pemieHust 3a1a4 aHaIU3a 1aHHBIX;
- postgreSQL;

- yandex Datalens myis Bu3yanu3anuu JaHHbIX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BBenenne B MpOAYKTOBYIO aHATUTUKY 7 15
2 AHanu3 mpoayKToBbIX MeTpuk u Unit ] 15
9KOHOMUKA
3 Opranuzanus u MIpOBEICHUE 7 15
HCCIeI0BaHUI
4 Web u app ananutuka 8 15
Hroro yacos 30 60
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. BeeneHre B MIPOAYKTOBYIO aHATTUTHKY




Ponb 1 MecTo aHaNMTHKA B MPOAYKTOBOM KoMaHze. OCHOBHBIE MHCTPYMEHTHI aHalnuTHKa. PaboTa ¢
KOMaH/JoM ¥ monmpsaunkamu. PerieHue Ou3Hec-3ajad4 B Komanne. lIpeseHTamnusi pe3yiabTaToB
KOMaH/IE.

2. Ananu3 npoayKToBbIX MeTpuK U Unit 3KOHOMHKA

OcHoBHBIC THITBI OM3HEc-MeTpuK. HaBbiku moctpoenusi metpuk. Unit-dokoHOMHKA. [lekommo3umus
METpPUK U (HaKTOPHBIN aHAIN3.

3. OpraHuzanus 1 poBeIeHUE UCCIeI0BaHUN

BBenenne B opranmzanuio uccienoBaHuil. COOp M OLEHKAa JaHHBIX. AHAIM3 pbHIHKA
digital-mpoaykToB Ha OTKpBITHIX JaHHBIX. CpaBHEHHE ¢ KOHKypeHTamu. CriocoObl aHajIu3a NpoayKTa
U TIPOAYKTOBBIX Marpull. MHCTpyMEHTH KOMIUIEKCHOTO aHajau3a pblHKA. OLleHKa €MKOCTH pBIHKA.
KonkypenTHsiii ananu3. OcoOeHHOCTH MPOBEACHUS UCCIIEIOBAHUI KIIMEHTOB.

4. Web u app aHanuTHKa

BBenenne B BeO-aHanmuTHKy/mHCTpyMeHTH. Google Analytics m fAnnekc Merpuka. Benenue B
app-aHanuTuky/mHCTpyMeHThl. CocTtaBiienue T3/kapta coobiThil. Firebase u arpuOynusi.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Cucrema JUCTaHIMOHHOTO OOY4EHUSI:

OOyuatomiemycst He0OXOANMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.

[IpenonaBarento Kypca HEOOXOAUMO HAIMYHUE JOCTYIa aAMUHUCTPATOpa Kypca 1 000pynoBaHHe AJis
MPOBEJCHNUS TUCTAHIIMOHHBIX CEMUHAPOB (BEOMHAPOB), KAUECTBEHHBIN OTKAa30yCTOWYMBLIM JOCTYI B
CETh UHTEPHET.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Kak co3nars mponykT, kotopsiid Kynat: Merog Lean Customer Development, DnekTpoH. Bepcust med.
nyonmukanuu / C. AnsBapec. — MockBa, AnbrinHa [Tabmumiep, 2016

2. [puknagnas mareMarndyeckas craTucTuka [ Tekcr] : Ui HHKEHEPOB M HAyYHBIX pa0OTHHUKOB, / A.
. Ko63aps, M., Guzmarmut, 2012

3. Maremarudeckas CTaTUCTHKa, DJICKTPOHHAs Bepcus nedarHor myonukanmu / A. A. bopoBkoB. —
Canxkr-IlerepOypr, Jlans, 2021

4. Beenenwue B persiiioHHble 0a3bl aHHBIX U 361K SQL [Teker] / T. M. lapames [u np.],
Honronpyansiit, MOTHU, 2002

5. CYB/ : Azeik SQL B npumepax u 3agauax [Texcr] / . @. Acraxosa [u np.], M., ®uzmarauT, 2009

JomnonHutensHas auTeparypa

1. CYB/: s3p1x SQL B mpumepax u 3aaavax, DJIeKTPOHHAs Bepcus neyarHoi myonukanuu / . ©.
ActaxoBa, 1. ®@. ActaxoBa, B. M. Menbnukos, B. B. ®eptukos. — Mocksa, ®uzmariut, 2009

2. Python Ha npaktuke [TekcT], co3ganue kaueCTBEHHBIX IPOTPaMM C HCIOIb30BaHUEM Mapajien3Ma,
6ubnuorek u marrepHo/M. Cammepdunn, -M, JIMK Ilpecc, 2014

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

HoxymenTanus Postgres npo cpaBHEHHE CTPOK -
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching

Joxymenranus Postgres npo npyrue GyHKIHHA paboThl CO CTPOKAMHU -
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

Tectep peryisipHbIX BeIpaXKeHHH - https://www.regextester.com



NurepaktuHbiil yaeOnuk o SQL -http://www.sql-tutorial.ru/ru/content.html
BBenenue B aHanmu3 AaHHBIX ¢ ToMoInkio Pandas - https://habr.com/ru/post/196980/

Hauano pa6otst ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started

https://reader.lanbook.com/book/2101#1
https://e.lanbook.com/book/100713
http://znanium.com/catalog/product/926871

https://biconsult.ru/services/razvitie-bi-sistem-trendy-i-dvizhenie-v-storonu-abi-vzglyad-so-storony-viz
ualizacii

https://www.unisender.com/ru/glossary/business-intelligence/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Jokymenranus Postgres nmpo cpaBHeHHE CTPOK -
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching

Jokymenrarus Postgres mpo apyrue GyHKImMy paboThl CO CTPOKAMH -
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

TecTep perymsapHbIX BbIpaKEHHI - https://www.regextester.com

WnrepaktuBHbiil yueOHuk o SQL -http://www.sql-tutorial.ru/ru/content.html

Brenenuve B ananu3 maHHbIX ¢ ToMotibio Pandas - https://habr.com/ru/post/196980/

Hauano pa6otsl ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started
[MpodeccnonanbHbIi HHPOPMAITMOHHO-aHATUTUIECKUI PECYPC, MTOCBSIIICHHBI MAIIMHHOMY
00yu4eHHIO, pacTIO3HaBaHUIO 00PAa30B M UHTEIJICKTYyaIbHOMY aHAJIN3Y JaHHBIX —
http://www.machinelearning.ru/

Wudopmannonnas cucrema «EquHoe okHO nocTtymna k oOpaszoBarenbHbM pecypcam» (UC «Enunoe
OKHO») — http://window.edu.ru/

[Mnardopma otkpeiToe obpaszoanue — https://openedu.ru/

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CamocrosiTenbHass paboTa MoApas3felsieTcss Ha ayAWTOPHYI0 U BHEAyAUTOPHYIO. AYIMTOPHYIO
CaMOCTOSTEIIFHYIO pabOTy COCTaBIISAIOT NPAKTHYECKHUE 3aJaHHs, KOTOPHIC BHIIOIHSIIOTCS CITyIIATEIISIMU
BO BpeMs YyueOHBIX 3aHATHH, pe3yJbTaThl €€ BBIIOJHECHUS IPOBEPSIOTCS U OIICHHBAIOTCS
IpernojaBaresieM B yueOHOM Mporiecce.

BHeaynuTopHas camocTosTeNbHas padoTa BKIIOYaeT (POpMbI: U3yUeHUE JOMOTHUTEIBHOM TUTEPaTypHI,
HOJI'OTOBKA UTOTOBBIX IIPOEKTOB MO MOJYJISIM, TOATOTOBKA IIPOEKTA.

OCHOBHBIMH KPHTEPHSMH KayeCTBa OPraHM3allMU CAMOCTOSTENBHOH pabOThl CIYXXKUT HalIndue
KOHTPOJISl PE3YJBTATOB CAMOCTOSTEIBHON PaOOTHI.

OCHOBHBIMU COBPEMEHHBIMU (pOpPMaMH OPTaHU3ALUN CAMOCTOSITEIILHOM PabOTHI SBIISIOTCS TBOPYESCKHE
pabotbl 1 pabora ¢ HHHOPMAITMOHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSIMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: Wudopmarnka 1 BEIYHCIATENbHAS TEXHAKA

npo¢uIb NOArOTOBKH: [IporpamMmHas uHKeHEpHUs
niepeioBasi HHKEHEepHast [IIKOJIa PaJHOJIOKALUH, PaAMOHABUTAIIMH U TPOTPAMMHOMN
UHXKEHEPUHU
kadenpa QyHIaMeHTAILHBIX OCHOB ra30BOTO Jiea

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: E.B. BOUTEHKOB, CTapIINil PENOJaBaTellb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHUKU, ECTECTBEHHBIX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-4.2 Criocoben MIPUMEHSATh 3HAHHE
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
peILeHus MOCTaBICHHON 3a1a41, (OPMYIIMPOBaHHS BEIBOJOB
U OLICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 Crnocoben aHanmu3upoBaTh NPOGECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
ohopMIISITH ¥ TPEACTABIATh B BHIAC AaHAJIUTHYECKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AMCIUTUIMHBL «[IpUKIaHas aHATUTHKA JaHHBIX» 00YYarOIIUICs TOTKEH:

3HATb:

- mozeinb Lean Canvas;
- HADI-1iukmier;

- OCHOBHbIE OM3HEC-METPHKH (aHAJIN3 TPOILYKTOBBIX METPHK);
- Matpunsl BCG, ABC, XYZ (opranuzanus ¥ NpoBeACHNE HCCIIeIOBaHNH );
- SWOT-ananu3, marpuna McKinsey, PESTELI-ananu3, cuTyalMOHHBIA aHaiW3 (OpraHu3aulusi U

MIPOBEJICHUE HCCIIEAOBAHUN);

- uHcTpyMeHT Google Analytics;

- nHCTpyMeHT Yandex Metrica;

- uacTpyMeHT Google Tag Manager;

- MaTEMATUYCCKUEC TEPMUHBI U TIOHATUA, UCTIOJIb3YyEMBIC [JIS1 aHAJIM3a JaHHBIX;

- METO/BI CTaTUCTUYECKOTO aHAIIN3A;
- CHHTaKCHC s13bIKa 3arpocoB SQL;
- KOMaH1bl MOIU(UKALIH;

- IPUHIMIIBI PabOTHI MIPEACTABICHUH, XPAaHUMBIX MPOLETYD, TPUITEPOB;

- IPUHLIUIIBI PA0OTHI OKOHHBIX (DYHKIIMI;
- Metonbl ontumusanun SQL-3ampocos;

- BO3MOXHOCTH si3bika Python u ero ocobennocry;

- cunTakcuc Python;
- 0a30BBIC KOHCTPYKIMH si3bIKa Python;

- OCHOBHBIC OMONHOTEKH JJIsi PabOTHI C IAHHBIMU;

- CHIOCOOBI BU3yaJIU3alMU TaHHBIX;

- MeTo/ibl cOopa 00pabOTKH TaHHBIX;
- IPAKTHKH IPOBEPKH TUIIOTE3;

- crtoco0Obl ipoBeieHust A/B-Tecra;

- OCHOBHBIC ITPUHIUIIBI BU3YAJIU3AlUN JAHHBIX;
- MHCTPYMCHTBI I BU3yaJIu3alluu JaHHBIX.

yMeThb:




- paboTaTh B KOMaH/E U C HOAPSIIIUKAMH;
- IPE3EHTOBATh PE3YJbTATHI;
- BBIOMpATh U PACCUMUTHIBATH MPOIYKTOBBIE METPUKH M OM3HEC-METPUKHU INPH pealn3aliy IMPOEKTOB
(aHanIM3 NPOIYKTOBBIX METPHUK);
- PacCUUTHIBATH UNit-DKOHOMUKY (@HAJIN3 MPOAYKTOBBIX METPHK);
- paboTtaTh B KOMaH/IC;
- CTpOUTb MOAENM M (OPMYIHPOBATh THIOTE3bl AJIS YIyYLIEHUS MHPOAYKTAa W PEryInpOBaHUSA
MPOLIECCOB aHAJIN3a IPOIYKTOBBIX METPHK;
- IPUMEHSATH ANTOPUTMBI CO3AaHus 3anpocoB B SQL;
- 3arpyarb nanusie u3 b/ ¢ momomero SQL;
- BBIOpaTh Hanbosee oNTUMabHbIN crioco0 Hanucanust SQL-3anpocoB 1 U3BJICUEHNS JaHHBIX;
- CNOJIB30BAaTh Cpely MporpaMmmMupoBanus Ha Python;
- IUcaTh MPOCThIe Iporpammsl Ha Python;
- BBIOMpaTh HHCTPYMEHTHI JUIsl pabO0Thl ¢ JAHHBIMU B 3aBUCUMOCTH OT YCJIOBHUH 3a/1auu;
- pemIaTh 3aa4M aHaJIu3a JaHHBIX ¢ moMouisio Python;
- HaIJISTHO TIPE/ICTABIISTh PE3YJIbTaThl aHAIM3a JaHHBIX;
- aHAJIM3UPOBaTh pe3yibTatel A/b-TecTa;
- npuMeHATh A/Bb-TecTupoBanue AJis PELICHUs TUIIOBBIX 3a/1a4;
- BBIOMpaTh CrI0CO0 BU3yalIn3alliy B 3aBUCUMOCTH OT YCIIOBHH 3a1a4u;
- HaIJISTHO TIPE/ICTABIISTh PE3Y/IbTaThl aHAIM3a JaHHBIX.
BJa/IeTh:
- METOaMU UCCIIEIOBAHUS U aHAJIM3a PHIHKA;
- THCTpyMEHTaMu wWeb 1 app aHaJIUTUKY;
- python 1u1st pemieHust 3a1a4 aHaIU3a 1aHHBIX;
- postgreSQL;
- yandex Datalens myis Bu3yanu3anuu JaHHbIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Mogyns 1

Tema 1. Ponb 1 MecTO aHAJIUTHKA B IPOYKTOBOM KOMaH/Ie

UTo 13 nepeyrcIIeHHOTO He OTHOCUTCS K Tpaaliuy npodeccuy aHaTUuTHKA?
a) junior analyst

0) chief data officer

B) middle analyst

r) senior analyst

Tema 2. OCHOBHbBIC HHCTPYMEHTHI aHAJIUTHKA

BriGepure 13 epednciieHHOT0 OCHOBHBIC HHCTPYMEHTHI aHAJTHTHKA (HECKOIBKO
BapUaHTOB OTBETA)

a) miro

0)Microsoft Excel u ero ananoru

B) Figma

r) Google Analytics

Tema 3. PaboTa ¢ koMaH[10# 1 TTOJIPSITINKAMU

Bribepure 0ocHOBHBIE TapaMeTPhl XapaKTEPUCTUK, KOTOPBIE SIBISIOTCS ISl IPOAYKTA
Must have (HecKkoIbKO BapMaHTOB OTBETA)

A) HMKaK HE BIHAIOT Ha YAOBIETBOPEHHOCTh OTPEOUTENEH

B) ux orcyTcTBHE BBI3BIBACT pa3apaKeHUE U HETOHUMaHHE

B) ux npucyrcTBue oueHb pazapaxkaeT MoJIb30BaTesei

I') ecni oHU €cTh 1 XOPOIIO PEeaTU30BaHbl, TO MOIH30BATEIN 3TOTO MOYTH HE
3aMe4aroT

J1) uem Jrydie OHM pean30BaHbl, TEM OOJIbIIE MOJI0KUTEIBHBIX SMOLMA BBI3BIBAIOT

Tema 4. Pentenue Ou3Hec-3a1a4 B KOMaH/IE



Bribepure npoaykt (nim nmpuaymaiite cBoi) W onumute ero no mabmony Lean Canvas, kak Oyaro
TOJIBKO-TOJIBKO COOMpAeTeCch BBITYCTUTh €T0 Ha PHIHOK. MOXHO BBINONHATH 3anaHue B Google Docs,
Miro u . 1.

Monyns 2
Tema 1. OcHOBHBIE THITBI OU3HEC-METPHUK

Bri6epure mo0sie 2—-3 nponykTa. Beimummre Bce METPUKM POAYKTA, 32 KOTOPBIMU OyA€Te CIEANTS;
Brigenure cpeau Bcex MeTpuK KitoueBble (3-5 mryk). [louemy BbI BbIOpanu UMEHHO uX?

Tema 2. HaBbIKM TOCTPOECHHSI METPUK

HJ’IH CBOCTO MMPOAYKTa HOCTpOﬁTe BOPOHKY, pa3HCCUTC CBOU MCTPUKHU I10 IIaraM BOPOHKH.

Ornpezenute npoOIeMHbIC IaTd B CBOCH BOPOHKE 10 IM(ppaM KOHBEPCHH, MOSICHUTE, M3-32 Yero TaKHe
npoOiembl MOryT ObITh. Ecniu 1iupp HeT, mpearnonoxure, Ha Kakux Iarax MOTYT IMOTEHIUAIEHO OBITh
npo6nembl. OGOCHYHTE CBOW OTBET.

Tema 3. Unit-sKoHOMHKA

J71st cBOero mpoayKTa OMUILIUTE, YTO SBISETCS «ETUHULEI ( KIOHUTOM).

Jomnyctum, Bal OIO[KET Ha MpHUBJICUEHHUE MOJb30BaTeNIel B TeKylieM Mmecsie coctasisieT S00 Toicsu
pyoneii. [yt cBoero mpoayKTa mocuuTanTe unit-5koHOMUKY, Kak B mpumepe. Paccunraiite LTV, CPA u
ROI. «Cxomutcs» a1 unit-3KOHOMUKA?

Tema 4. JlekoMo3uMs METPUK U (HaKTOPHBIN aHAIN3

1. Bol genaere npuiioxeHue Uil 3aHATUSL cIOPTOM (Harnpumep, 6erom). K Bam HeoxumanHo npuberaer
CEO u roBopurt: Y nac yman Retention!!! [Touemy Tak?!”

Uro Bel Oymere nenarh? OMUINIMTE MOIIATOBBIA TUIAH — YEK-JIMCT, TOTO YTO BBl OyjleTe Jienarh, YTO
CIIpaIlIUBaTh, YTO MPOBEPATH U T.II.

2. Ilponomxkute paboraTh MO cBOeMy Hponykry. IlpeacraBpre s Bam pyKoBOAWTENb. 3ajaiite MHE 3
BOIIpOCA NP0 Pa3BUTHE IPOLYKTA.

Monymns 3
Tema 1. Beenenue B opranmzanuto uccieaoBanuii. COOp 1 OIleHKa JaHHBIX

[IpencraBere, 4ToO BBl aHANUTUK VK. BaM Hy:KHO IPOBECTH UCCIICAOBAHUE U BBIICHUTH
IPUYHHBI POCTA OTTOKA paboToarenei.

o Cdopmynupyiite mpoOiieMy UCCIIeI0BaHMS;

e OmpenenuTe LENU U 3a1a41 UCCIICIOBAHUS;

e Ompenenure 0OBEKT UCCIECIOBAHUS;

e Ompexnenure nepeueHb Nokazarenel, KOTopble OyneTe aHaIu3UpOBaTh, HCTOUYHUKHA MH(OPMALIUHN U
3aTparhl BpEMEHHU Ha aHAIN3;

® OHpCI[GJ'II/ITG MNPUMCPHYIO CTOUMOCTD UCCJICJOBAHUA (CCJ'II/I HOHa):[O6$ITC$I BHCIIHHEC I[aHHBIe);
e 3anuIImnTe HECKOJIBKO INOTCHIMAJIbHO BO3MOXXHBIX BBIBOJOB I10 BallIcH HpO6JIeM€.

Tema 2. Ananu3 peiHka digital-mpoxyKTOB Ha OTKPBITBHIX JNaHHBIX. CpaBHEHHE C KOHKYpPEHTaMH.
CnocoObl aHanIM3a NPOAYKTa U MPOAYKTOBBIX MaTPHIL

1. Ha mpumepe Bamiero npoekra monpoOyHTe BBICIWTH TOBaphl / mpoaykTel no matpuile BCG.
JlocraTouHo B34Th I ipuMepa Jitooble 4 ToBapa JI00BIX HANpaBiIeHUH U T.I. OTHOCHUTENBHYIO JOJIO
PBIHKA MOXKETE OIPEEeNATh IPUMEPHO — €CJin 00JIbIlIe, YeM y OCHOBHOTO KOHKYPEHTA, TO BbI OyJeTe B
KBaJ[PaHTE C BHICOKOH JI0JIeH, 1 HA00OPOT;

2. Ecnu y Bac HET CBOETO MPOEKTA, BOCHOIb3YUTECh TaHHBIMHU M3 MIPUKPEIUIEHHOTO (aiiia;

3. Ilo nanubiM npukpemnéanoro Qaiina nposeaure ABC n XYZ-aHanu3 1o BeIpyyKe.



Tema 3. HCTpyMEHTbI KOMIUIEKCHOTO aHajIM3a pbIHKA. OLEHKa EMKOCTH PhIHKA

1. Ha nmpumepe Bamrero npoekTa nposeaute noapodusrii SWOT-ananu3: onummre GpakTopsl BHENITHEH
W BHYTPCHHEH cpelbl Balllero TpPOAYKTa WIM KOMIIAHWHW, CHJIbHBIE U ClIa0ble CTOPOHBI, YIpo3bl U
BO3MOXHOCTHU;

2. KpaTKO OIMMUIINTC BO3MOXKHYI CTpPATCruro paGOTBI C BBIABJICHHBIMHA (I)aKTOpaMI/II ycuiunBacm
cnaGHe, HCII0JIb3YEM CUJIbHBIC.

Ecnu mo xakoii-To mpuuuHE BBl HE MOXKETE MPOBOIUTH aHAIN3 COOCTBEHHOIO IPOEKTA, B KaueCTBE
OCHOBBI MOXkeTe B3aTh VK 1100 caenaiite nepconansasii SWOT-ananus.

Tema 4. KonkypeHTtHbii ananu3. OCOOEHHOCTH MTPOBEIEHUS UCCIICOBAHHA KIIMEHTOB
[IpencraBpre, 9TO BaM HYKHO MPOBECTH TIIYOMHHOE WHTEPBHIO TI0 BallleMy MTPOAYKTY.
1. Ompenenute OCHOBHOM BOIIPOC, OTBET HA KOTOPBINA BBl XOTEIH ObI ITOYYHTH;

2. OnummTe CeTMEHT KIIMEHTOB, KOTOPBIX BBI OBI XOTEIIH ONMPOCUTH B TIEPBYIO OYEpEIb;

3. Cdopmynupylite 5—7 TIaBHBIX BOMPOCOB, KOTOPHIE BbI OBl XOTENH 3aJlaTh PECHOHACHTY IpH
MPOBEJICHUU TIIYOMHHOTO HWHTEPBBIO. Ba)kHO, YTO 3TH BOMPOCH JOKHBEI TIOMOYb BaM JIOCTHUYb
OCHOBHOM 11€JIM, IIOCTaBJICHHOM B 11.1.

Mogyns 4
Tema 1. Beenenue B BeO-aHATUTUKY/UHCTPYMEHTHI

Pacnipenenute MeTpukn BeO-aHANTUTHKM Ha COOCTBEHHON MOCKe B Miro B COOTBETCTBHHM C THUIIOM
caira:

e c-commerce (M.Buneo, Hampumep);
® HOBOCTHOM CailT (KOHTEHTHBIA POEKT);
® OpeHA-CalT c MepexoJOM Ha CalT mapTHEpa.

Tema 2. Google Analytics u SIlunexc Merpuka
1. Co3paiite pecypc GA4 u rer GA4 8 GTM c tpurrepom All pages 11 TeCTOBOTO caifra.

2. Cpenaiite aHanu3 ynep)kaHUsl TOJb30BaTeNiell 3a mMmociefaHue 6 MecCsIeB, CKPUHILOT pernopra
IIPUIIOKUTE K aHAIU3Y.

3. 3aiinute B pasnen «AyoIuTopun» U HacTpoiTe ayauroputo «HenaBHo mposiBisBIINEe aKTUBHOCTbY, B
Ha3BaHUM YKaKHUTE Bally (HaMUIIHIO.

Tema 3. BBeneHue B app-aHAJIMTHUKY/UHCTPYMEHTBI
1. IlpuBectn euie mo 1 mpumepy cucreM aHanuTHKH Peknamusie/in-App/OpenSourse/Crash
Tema 4. Cocrasnenue T3/kapra coObITHil

1. Tlpotitu peructpamuio B cepBuce Google Cloud Platform u no0aBuTh TecTOBEIE JaHHBIS
npunoxenus: Flood-it

2. Tloka3arh CKMHIIIOTOM PE3yJIbTaT BHIMOJHEHHUS 3arpoca K 6ase
3. IToakmIrOYUTHCS K TECTOBBIM JaHHBIM
4. Cpenars DashBoard ¢ nanasiMu

Tema 5. Firebase u arpubyuus
3ananue 1

[Ipencrasbre, 4To BBl aHANMMTUK npuiiokerns VK. Caenaiite B kKapTe MBEHTOB OMHUCaHUE COOBITHUH 11O
BbIKIa ke nmocta. Kakue uBeHTsl Bol Oyznere cuntarh? Ha kakue MOMEHTBI CTOUT OOpaTuTh BHUMAHUE ?

3ananue 2

C03;[aﬁTe BOPOHKY U3 UBCHTOB IJIA HY6J'H/IKaLII/II/I nocra. I[Tokaxxure B Kako noCICa0BaTCIIbHOCTH UAYT
WBCHTEI.

3aganue 3

[Mpunymaiite AB-test, KOTOpPBI MOXKHO TIPOBECTH 10 M3MEHEHUIO MHTepdeiica Instagram u onummuTe
BCE LIATH JUIsl €70 CO3/IaHHUS.



3ananue 4
Cosnatite aToT AB-test B cBoeM kabuHeTe. YKaKUTe Ha3BaHHUE TIPOCKTA.

Monyib 5
1. Yem paznuuarorcs 3anpocsl ¢ UNION u UNION ALL?
2. Kakas arperarHast GyHKIIMSI UCIIOJIb3YETCS ISl pacdeTa CyMMBbI?

3. 3anpoc, Bo3Bpamammuil Bce 3HaYeHUs 13 Tadbnuibl «Countriesy», 3a UCKIIOUEHUEM cTpaHbl ¢ [D=8,
UMEET BUJ:

e SELECT * FROM Countries EXP ID=8
e SELECT * FROM Countries WHERE ID =8
e SELECT ALL FROM Countries LIMIT &

4. Hamummre 3arpoc i BI:I60pKI/I JaHHBIX M3 Ta6J'II/ILII>I «Customers», TIC YCJIIOBUCM ABJISICTCA
IMPOKUBAHNE 3aKa34rKa B ropoac Mockga

5. 3amonmuuTe npobenst B 3anpoce «SELECT , Country FROM », KOTOPBIN BO3BpaIaeT MMeHa
3aKa34yMKOB U CTPaHbI, IJI€ OHU HAXOAATCs, n3 Tabiuubl «Customersy.

Monyns 6

1. bool(0.000001) - True unu False?

2. Yrto nody4uTcs B pe3yabrare BeIIONIHEHUS "a"*3 7

*A: Ctpoka "aaa"

B: Ynaner uckiroueHue

3. Kakoe pacmmpenne o0pr4HO AatoT ¢aitnam ¢ kogom Ha Python?

4. pi=3.1415926 pi_fmt = " {pi:#0.2f}"

Uemy Oynet pasen pi_fmt?

*A: Crpoxke "3.14"

B: Yucny 3.14

5. Kakas yruinTa mo3BossieT craBuTh BHemHue Python nakets! B cuctemy?
6. def foo(*args, **kwargs): pass

Uro npousoiineT npu BeI30Be QPyHKIUH f00?

A: CuHTakcuueckas ommnoka

*B: Bce mo3MIIMOHHBIE apTyMEHTHI 3aITUIIYTCS B KOPTEXK args

C: Bce nMeHOBaHHbIE apTyMEHTHI 3alUINYTCs B KOpTex kwargs

*D: Bce MEHOBaHHbIE apryMEHTHI 3alIUITYTCS B CIOBapb kwargs

7. B xakom cityyae MOXKHO BbI3BaTh (yHKIHIO Oe3 mapameTpoB?

8. K uemy nmpuBeznet oOpaieHre K HEMYyCTOMY CIHHMCKY 10 HHIEKCY «-1»?

9. B ueM omM4He CTaHIAPTHOTO METOJIA CIIKMCKA sOrt M BCTpoeHHOoe (QyHKImHU sorted?

Monyns 7

1. Yro BepHet cnenyrommuii kox: np.array([ [1, 2], [1, 2] ]) + np.array([ [1,2]]) ?
A:array([ [2, 3], [3,4] ])

B:array([ [2, 4], [1, 2] ])

*Crarray([ [2,4],[2,4]])

2. Kak ¢ moMOIIbI0 NUmpy MOXHO ITOCYUTATh MPOU3BEICHUE NBYX MaTpuIil A X B?
A:A*B

*B: np.matmul(A, B)

C: np.matmul(B, A)

D: np.cross(A, B)

3. MOXHO 1M COXPaHATh TAOIHIIBI CO CIOKHBIMU HEPAPXHUUSCKUMH HHICKCAMU B .CSV?
4. B xaKkoM city4ae IpeIrouTUTEIbHEE 3aM0THATh MEANAHOM, a He apU(PMETHIECKUM CPpETHUM?

*A: I[aHHLIC O 3apIiaTax HIOﬂeﬁ. Ectb HCKOTOPOC KOJIUYICCTBO J'IIOILGIZ C 3apIjiaTaMu B HECCKOJIBKO pa3
BBIIIC, YEM OCTAJIBHBIC.

B: Jlannble o Temneparype. PacnpeneneHsl HOpMaabHO, BCE 3HAYEHUS YKIIAABIBAIOTCS B MHTEpBaj OT
15 no 25 rpaxycos.

5. Kak MoxHO HacTpauBaTh WpruT A7 MOAMUCEH qeneHuit Ha ocu X?

A: matplotlib He mo3BoJIsET 3TOTO ClIENATH



*B: nepenas mapametp fontdict B pynkumto set xticklabels
C: nepenas napametp fontdict B pynknuto set xticks
6. 3a uto orBevaet napametp density B meTone plt.hist?

7. Tlouemy BakHO, 4TOOBI TIpU TOCTpoeHHUU boxplot ¢ momomipio seaborn B cTonOIle OBUIM TONBKO
YHCIICHHBIC 3HAUCHHS?

8. IloueMy 0OBIYHO HE PEKOMEHIYETCS UCTIONb30BaTh napaMeTp inplace=True?
Monyns 8
1. B xakux cuTyalusix Jiydiie He ucnoib3oBate Ab-tectupoBanue?

e Korma MBI III0X0 MOHUMAEM, KaK M 3a4€M IT0JIb30BaTENb B3aUMOJEUCTBYET C HAIIMM MPOTYKTOM, —
B TaKOM CITydae JIy4llle IIPOBECTH (OKYC-TPYIIILY.

e Korna Mbl mipoBepsieM 3P PEKTUBHOCTh KAKOW-TO COBEPIICHHO HOBOW ()YHKIIMW HAIIETO MPOIYKTa,
BBE/ICHHE KOTOPOH MOIYOCTHIO MEHSIET I0JIb30BaTEIbCKUU CLICHAPHH.

e Korma Mbl mpoBepsieM 3G ¢GEeKTHBHOCTh HEOONIBIIOTO0 N3MEHEHHS: BPsL JIM OHO CHJIBHO BIIHSET HA
MOJIb30BATEIIEH, TIOATOMY, YTOOBI 3aMETUTDH 3P PEKT, HY’>KHO OY€Hb MHOTO HCIIBITYEeMbIX. Jlenars Ha HuX
Ab-TecT noporo, Jie1eBie IpoBeCTH OIpocC.

e Korma Mbl XOTMM HCCIIEAOBaTh B3aUMOJEHCTBUE IOJB30BATENIEH C MPOAYKTOM B MAaKCUMAaJIbHO
€CTECTBEHHOU cpelie: Ab-TecT CIMIIKOM MCKYCCTBEHEH, JIydllle IIPOBECTH OILIPOC U SIBHO BBIICHUTDH Y
TOJIB30BATENIEH, HPABUTCS JIN UM U3MEHEHUE.

2. Kak mpoBectn Ab-TecT B ciydae, Korga OTCYTCTBYET BO3MOXKHOCTh Hampsimyto uzMeputb KP!
(xir0YeBOM OM3HEC TIOKA3aTeNb) METPUKY HETIOCPEICTBEHHO BO BPEMs DKCIIEPUMEHTa?

e [lpuHATH pemieHHe O TOM, YTO HHTEpECyIollee M3MEHEHHEe He OyneT BHEIPEHO, TaK Kak HeT
BO3MOYKHOCTH €TO0 NPEABAPUTEIBHO OLICHUTb.

e B sron curyanum nposeneHue Ab-TecTa HEBO3MOXHO, HYXHO BBIOparbh IPYIyl0 METOAMKY
TECTUPOBaHUS U3MEHEHUSI — HAlpHUMeEp, IIPOBECTH OIIPOC UM (POKYyC- TPYIILY.

e llcronb30BaTh MPOMEKYTOUHYIO ProXy-MeTpUKY, KoTopas cornacoBana ¢ KPI-merpukou u xotopyro
MOYKHO U3MEPHUTH HEMTOCPEICTBEHHO BO BPEMsI SKCIIEPUMEHTA.

L] HpI/IHHTI: peICHUC O BHCAPCHUUN U3MCHCHUS 110 offline MCTPHKC Ka4CCTBA.

3. B xome wmccienoBaHusl BIUSHHSI JIECO3arOTOBKM Ha OHMOpasHOOOpasue JiecoB ocTpoBa bopaeo
coOpaHbl JaHHBIE O KOJIMUECTBE BUIOB JIEPEBhEB B 12 necax, rae BeIpyOka He BeaeTcs:

(22,22, 15,13, 19, 19, 18, 20, 21, 13, 13, 15,]

u B 9 necax, rae uaET BhIpyOKa:

[17, 18,18, 15,12, 4, 14, 15, 10.]

[IpoBepbTe ruUmoTesy O paBEHCTBE CPENHEr0 KOJIMYECTBA BUJOB B JIBYX THUIAX JIECOB IIPOTUB
OJHOCTOPOHHEH aJbTepHAaTHBBI O CHIKEHHHM OMOpa3HOOOpa3us B BeIpyOaeMbIx Jsiecax. Vcmomnb3yiiTte

paHToBBIN KpuTepuil. UeMy paBeH NOCTUTaEMbIN YPOBEHb 3HAUMMOCTH? OKPYIJIUTE 10 YETHIPEX 3HAKOB
MOCJe JEeCATUYHON TOYKH.

4. 28 sauBaps 1986 roma xocmmueckuit marmi "Yemnenmxep" B3opBasica npu B3n€re. Cemb
aCTPOHABTOB, HAXOAMBILUXCS Ha OopTy, morubmu. B Xome paccienoBaHusi HNpUYHMH KaTacTpodbl
OCHOBHOM BepcHel Obla Hernojajgka ¢ PEe3WHOBBIMU YIUIOTHUTEIBHBIMH KOJIBLAMH B COCJUHEHHH C
paketHbIMH yckoputensiMu. s 23 mpenmiectBoBaBIIMX KaracTpode monéroB "YemneHmxepa'
M3BECTHBI TEMIIEpaTypa BO3AyXa U IMOSIBICHUE MOBPEXICHUN XOTS OBl Y OJHOTO M3 YIUIOTHUTEIBHBIX
KoJIeL,.

C mnomompio Oytcrpena moctpoiTe 95% HOBEpHUTENbHBI HHTEpBal Ui PAa3sHOCTH CPEIHUX
TEeMIIepaTyp BO3/yXa IIpU 3allyCKaX, KorJja YIUIOTHUTEJIbHbIE KOJIbLa IIOBPEKIAIUCH, U 3allyCKaX, Korja
MOBpeXIeHUH He Obu10. YeMy paBHa ero Ommwkaiimas K Hymto rpaHuna? OKpymuTe 10 YeThIpEX 3HAKOB
IIOCJIE 3aIISITON.

UtoObI MOTYyYUTh B TOYHOCTH TAKOW K€ JOBEPUTENBHBIN HHTEPBAI, KaK y HAC:
e ycranoBute random seed = 0 mepes nepBbIM BbI30BOM (pyHKIMH get_bootstrap samples, oguH pas
e crenaiite mo 1000 nceBaOBBIOOPOK U3 KAXKI0M BEIOOPKH.

Monyns 9

1. OTMeTbhTE ONIOHEHTHBIE APhI LIBETOB:

» *KpacHblii—3enEHbIii

* *CHHUH—KENTHIN

* KpacHblit—cunmii

* Xénrerit—3enéupt

*  UEpHbIli—OemnbIii

» JXénterit—xkpacHslii



2. Kako#i u3 BU3yanbHBIX aTpuOyTOB HaubOoJee MPUTOICH JUIsl OTOOPAaYKEHHS TOUYHBIX KOJTHMUECTBEHHBIX
JaHHBIX?

* JlTnHa IBYMEPHOTO 00bEKTa

VYron

O06BEM TpExMepHOH (PUTYPBHI B IIIOCKOH MPOEKINUN
HacpimennocTs nBera

“ e e o o

. I'me wamie Bcero BcTpeuaeTcsi CEMaHTHYECKOE MacITadupoBaHue (semantic zooming)?
*B Cpe/ICTBaX BU3yaAIM3AINH T€OMO3UITMOHHBIX TAHHBIX
B CPEJICTBAX BH3YaTH3aIHH BPEMEHHBIX JAHHBIX
B CpEIICTBaX BU3yallN3alliy UEPAPXUUSCKUX JaHHBIX

~ o o o

. Kakoli u3 BapuaHTOB CTONOYATHIX IUArpaMM MPEAIOUYTUTENICH?
*C IUIOCKUMU CTOJIOMKaMH — MEHBLIE MTOTPEIIHOCTh B «CUUTHIBAHUIY JAHHBIX.
C Tpé€xMepHBIMHU CTOJIOMKAMU — YEJIOBEKY IpHUBbIYHEE N300paxeHne 3D 00beKTOB.

L e e

. Kak BbIpaBHUBAIOTCS JaHHbIE B CTONONAX TAaOIHII, COAEPKAIINX KOPOTKHE TEKCTOBBIC 3HAUCHHUSI?
0 MIPaBOMY Kparo
*[10 JIeBOMY Kparo
O LEHTPY
kakoM ciryuae HE crnenyer BusyanusaupoBarh JaHHbIE HENPEPHIBHON JIMHUEH?
*3Ha4eHus 110 TOPU3OHTAJILHOH IIKaJe HEe TOMYCKAIOT €CTECTBEHHON MHTEPIIONISLUT
3Ha4YeHus 10 BEPTUKAIBHON LIKaJIe MEHSIOTCA B HEOOJBIIOM HHTEpBaje
3Ha4YeHus 0 TOPU3OHTATILHOM IIKaje MEHSIOTCS B HEOOIBILIOM HHTEpBAJIe

e ©6 6 o T © o o

3HaueHHUE 10 BEPTUKAIILHOH IIIKaJIe UMEIOT CIIUIITKOM OOJIBIINOH pa3dpoc

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Tecr

1. bool(0.000001) - True miu False?

2. Yrto mony4uTcs B pe3yabrare BeIONHEHUs "a"*3 ?

*A: Ctpoka "aaa"

B: Ynager uckinrouenue

3. Uto BepHeT cnenyromuit kou: np.array([ [1, 2], [1, 2] ]) + np.array([ [1,2]]) ?
A:array([ [2, 3], [3,4]])

B:array([ [2, 4], [1, 2] ])

*C:array([ [2,4],[2,4] ])

4. Kax ¢ momMo1mipio numpy MOXKHO MIOCYUTATh MIPOU3BEACHNE ABYX MaTpHuIl A x B?
A:A*B

*B: np.matmul(A, B)

C: np.matmul(B, A)

D: np.cross(A, B)

5. Hamumure 3anpoc [uis BbIOOPKM NaHHBIX M3 TaOmumbl «Customersy, IZi€ yCIOBHEM SIBISETCS
MpOXKMBaHHUE 3aKa34nka B ropoge Mocksa

6. 3anonauTe npodens! B 3anpoce «SELECT , Country FROM », KOTOPBIN BO3BpallaeT UMEHA
3aKa34MKOB M CTPaHbI, I7Ie OHU HAXOIATCs, U3 Tabmuip! «Customersy.

7. CKOBKUMHU CIIOCOOAMH MOYKHO OTIPEICIIUTh TOCIE0BATENILHOCTD 5 TOCTEH 3a KPYIVIBIM CTOJIOM?

o 24

e 10

e 120

o 12

8. Craructrueckas runoresa — 3To:

a) Mmo0oe MPEeIoIoKEHUE, UCTIONb3YEeMOE B CTATUCTUYECKOM HCCIICI0OBAHUM;

0) TpennoNoXKeHne, KOTOPOe MOXKHO IPOBEPUTH C HCIOIH30BAaHHMEM HMEIOLIEHCS CTaTUCTHYECKOH
nH(opManuu;

B) HAayyHOE MPEATOJIOKEHHE, BBIABUTAEMOE IJIi OOBSCHEHHsI KaKOro-inuOo siBlIeHust U Tpelyroiiee
IIPOBEPKU Ha OIIBITE.



9. Kaxoii mpuHIMI OTBEYaeT 3a TO, YTO TOYKH, JEXKallhe Ha OJHOM JIMHWHU, BOCIPHHUMAIOTCS Kak
enuHas rpynna?

3amKkHyTOCTB/3aBepieHue (closure)
MeTacTabrIbHOCTh (MHOXKECTBEHHAS CTA0MIIBHOCTB)
[Iponomxenue (continuation)

brmmnszocth (proximity)

e [IpuHamiexkHOCTH 00MIEH 061acT (common region)

10. B kakoMm ciydae 3ajgada BbIOOpa KOHQUrypaluH TOANMCEH Ha JuarpaMMe pelaercs 3a
rapaHTHPOBAaHHO MOJMHOMUAIILHOE BpeMs (He sBisiercst NP-TpynHoit)?

e [Ipu He Oornee yeM BYX BapuaHTax Ha KaXIyO MOAIUCH.

e [Ipu He Oonee yeM TPEX BapUaHTaX Ha KAXKIYIO TOJAIKUCH.

e [Ipu He Oonee ueM YeTHIPEX BapUAHTAX HA KAXKIYIO MOJIHUCH.

e [Ipu He MeHee YeM YeTBIPEX BapUaHTaxX HAa KaXKAYIO HOIIHUCE.

11. JInst cBOero mpoayKTa OMUILIKTE, YTO SABISETCA «EAUHULIEH) ( KIOHUTOMY).

12. Jlomyctum, Bam OIOMKET Ha NpPUBJICUCHUE MOJb30BaTeliel B TeKylleM Mecsue coctasiser 500

ThICSY pyOneid. JInst cBoero mpoyKra mocuuTaiTe unit-5KOHOMUKY, Kak B mpuMmepe. Paccunraiite LTV,
CPA u ROI. «Cxogutcsy 14 unit-sKOHOMHUKA?

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
INPUMEHATh X Ha NPAaKTHKE MPU PEIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHUAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H T10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IeHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepHall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENHHO 4 Oanga - BBICTABISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylIeHUs JIOTUYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIEeMy (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HaHWM, JOMycKaloulemy OmHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIE 3HAHHS NIPH PEIICHUN
TUTIOBBIX 3a]a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIMecsi MOrYT IOJIb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakKXe CIPaBOYHOM JMTEPATYPON, BBIYMCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JIEKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKyIIEH YCHEeBAEMOCTH U CHAYH
3aJIaHui, WK ITyTeM OpraHu3alMy CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



