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PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: [puknanHas aHaIMTHKA JaHHBIX
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ITy4xoBO-11a3MEHHbIE CUCTEMBI M TEXHOJIOTHH
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LEHTP AONOJIHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeCeHHHMIA) - 3aueT

AynutopHbIX 9acoB: 135 Bcero, B TOM 4yucie:
nexuuu: 60 yac.
CeMMHapsbI: 75 yac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabdora: 135 gac.
Bcero gacos: 270, Bcero 3ad. ef.: 6
[IporpamMmy cocraBunu:

P.C. Kynues, crapmuii npenoaaBateib
A.O. Byrpuit, cTapmmii METOIUCT

[Tporpamma oOCy>k/IeHa Ha 3aCEJaHUU LIEHTPA JOMOJTHUTEIHHOTO, TOTIOTHUTEILHOTO MTPOPECCUOHATBHOTO H
oHnaitH-o0pazoBanus "Ilyck" 29.03.2023



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 OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO

pelIeHNE TOCTaBICHHOMN 3a7]auy, IPOBECTH HCITOJIb30BaHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI, TEXHOJIOTUH Ul NIOUCKA M U3YyYEHUs] HaydHOH JIMTeparyphl,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:

- Mmojeib Lean Canvas;
- HADI-uksr;
- OCHOBHBIC OM3HEC-METPHKH (aHAIN3 IPOYKTOBBIX METPUK);
- matpunsl BCG, ABC, XYZ (opranuzanus 1 IpoBeACHNE HCCIIeI0OBAHUN );
- SWOT-anamu3, marpuna McKinsey, PESTELI-ananu3, cuTyaluoHHBIA aHaiW3 (OpraHu3anus U
MPOBEICHUE UCCIICIOBAHHIA);
- uactpymeHT Google Analytics;
- HHCTpyMeHT Yandex Metrica;
- uactpyMmeHT Google Tag Manager;
- MaTeMaTHYECKNE TEPMHUHBI ¥ TTOHATHSI, UCIIOIb3yeMbIC IS aHAJIN3a TaHHBIX;
- METO/Ibl CTAaTUCTHYECKOTO aHAJIN3a;
- CHHTaKCHC si3bIKa 3anpocoB SQL;
- KOMaH 16l MOJTU (DU KAIUH;
- IPUHIIMITBI PAOOTHI MTPEACTABICHHH, XPaHIUMBIX IPOLETYD, TPUTTEPOB;
- IPUHIIMIIBI PA0OTHI OKOHHBIX (DYHKIIHIA;
- Metonbl ontumuzanuu SQL-3ampocos;
- BOBMOXHOCTH si3bika Python u ero ocobeHHocTy;
- cuaTakcuc Python;
- 0a30BbBIE KOHCTPYKIMH si3bIka Python;
- OCHOBHBIE OMONMNOTEKH 1J1s1 pPabOTHI C TAaHHBIMU;
- Coco0BI BU3yaJIU3alluy 1aHHbIX;
- MeTozbl cOopa 00pabOTKH TaHHBIX;
- IPAKTHKH [IPOBEPKHU TUIIOTE3;
- criocoOb! poBeeHus A/b-TecTa;
- OCHOBHbIE IIPUHIIMITBI BU3YAJIN3AIMN JaHHBIX;
- MHCTPYMEHTHI JUTS BU3YyaIN3aIliH JaHHbIX.
YMETh:

- paboTaTh B KOMaH/IE U C MOAPSIIUKAMU;
- IPE3EHTOBATh PE3YIIBTATHI;
- BbIOMpATh W PACCUMTHIBATH MPOLYKTOBBIE METPUKM M OM3HEC-METPUKH NPU pealu3aluy MPOEKTOB
(aHann3 MPOIYKTOBBIX METPHK);
- paccYUTHIBATH UNit-SKOHOMUKY (@HAINU3 IPOAYKTOBBIX METPHK);
- paboTtaTth B KOMaH/Ic;
- CTpPOUTb MoAenu H (OPMYIMPOBATh THIIOTE3bl IJsl YAYYIIEHHUS IPOAYKTA WU PEryIUPOBAHUS
MPOLIECCOB aHAJIM3a MPOTYKTOBBIX METPHUK;
- IPUMEHSATH AJITOPUTMBI CO3JaHMsI 3arpocoB B SQL;
- 3arpy»karb nanuele u3 b/ ¢ momompro SQL;
- BBIOpaTh HanboJee ONTUMAJIbHBIHN crtocob Hanucanusa SQL-3ampocoB a1 U3BJICUCHUS TaHHBIX;
- UCTIONIB30BaTh Cpeay IporpaMmuposanust Ha Python;
- IMcaTh MPOCThIE IporpaMmMel Ha Python;
- BEIOMpaTh MHCTPYMEHTHI 1151 paOOThI C TaHHBIMU B 3aBUCUMOCTH OT YCJIOBHH 3a/1auH;
- pemarp 3aJa4yl aHajIu3a JaHHBIX ¢ moMoiibio Python;
- HaIJISTHO TIPE/ICTABIATD PE3y/bTaThl aHAJIHM3a JaHHBIX;
- aHAMM3UPOBaTh pe3ynbTarbl A/b-Tecta;
- mpuMeHATs A/b-TecTupoBanue 11 peleHNs TUIIOBBIX 3a/1ay;
- BBIOMpaTh cioco0 BU3yaau3ally B 3aBUCUMOCTH OT YCJIOBHUH 3a/1auu;
- HAIJISTHO TIPE/ICTABIATh PE3y/IbTaThl aHAIM3a JaHHBIX.
BIIAJICTh!



- METOAaMHU UCCJIICAOBAHUA U aHAJIM3a PbIHKA,

- MHCTPYMEHTaMH web 1 app aHaJIUTUKU;

- python ju1st pemieHust 3a/1a4 aHATU3a IaHHBIX;

- postgreSQL;

- yandex DatalLens s BU3yanu3anuu JaHHBIX.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkiimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 BBenenue B MpoAyKTOBYIO aHATUTHKY 7 7 19
) Ananmu3 npoaykroBblx MeTpuk u  Unit 3 3 19
SKOHOMUKA
3 OpFaHI/IBaLII/ISIv u MpOBEICHHUE 7 4 19
UCCIeJOBaHUN
4 Web u app ananutuka 8 8 18
5 SQL n1s aHanu3a TaHHBIX 6 9 12
6 Beenenwne B Python 6 9 12
7 Python pans aBromarmsamum aHanmza 6 9 12
JTaHHBIX
8 A/b-TecTupoBanue 6 9 12
9 Busyanuzanus gaHHbIX 6 9 12
Hroro yacos 60 75 135
[ToaroTroBka k sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb

270 yac., 6 3au.ej.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 1 (Ocennuii)

1. BeeneHre B MIPOAYKTOBYIO aHATTUTHKY

Ponb m MecTo aHaNMTHKA B MPOAYKTOBOW KoMmaHzae. OCHOBHBIC MHCTPYMEHTHI aHajauTuKa. Pabora ¢
KOMaHA0il u mnoxpsiauvkamu. Permienue OusHec-3ajad B komaHze. llpeseHTamusi pesyiabTaToB

KOMaHJEC.

2. AHanu3 mpoayKTOBbIX MeTpUK U Unit 95KOHOMHKA

OcHoBHBIC THIIBI OM3HEec-MeTpuK. HaBbikyu moctpoenust metpuk. Unit-okoHOMHKA. J[eKOMITO3UTIHS

METpPUK U (aKTOPHBIN aHAIN3.

3. OpFaHI/I?)aL[I/IfI " IPpOBCACHUC I/ICCJIGILOBHHI/Iﬁ

BBesenne B OpraHu3alMi0  HCCIICIOBAHUM.
digital-mpoaykToB Ha OTKPHITHIX JaHHBIX. CpaBHEeHHE ¢ KOHKypeHTamu. CriocoObl aHaju3a MpoyKTa
U TPOMYKTOBBIX Marpull. HCTpYMEHTHI KOMIUIEKCHOTO aHajm3a pbIiHKA. OLeHKa €MKOCTH pPBIHKA.

COop w® oIleHKa [JaHHBIX. AHaIU3

KonkypenTHblil aHanu3. OCOOEHHOCTH MTPOBEICHUS UCCIIEA0BAHNI KIIMEHTOB.

PBIHKa



4. Web u app aHanMTHKA

Benenne B BeO-aHanmuTHKy/WHCTpyMeHTH. Google Analytics m fAnmekc Metpuka. Brenenue B
app-aHanuTuKy/mHCTpyMeHThl. CocTtaBienue T3/kapta coobrtuil. Firebase u arpuOyuusi.

Cemecrtp: 2 (Becennuit)
5. SQL s aHaan3a TaHHBIX

Beenenne B SQL. Pabora ¢ xomannamu. OyHKIUM (QUIBTPALMU W BBIUKCIIEMble TOsL. DyHKIUH
aHanmuTuky. [Togzanpocs! u o0beauHeHue Tadonun. Komanael moaudukanuu s3eika DML. Co3nanne
n mogudukauumm Tabmuu. IlpeacraBnenuss u xpanumele mnpouenypsl. Ilepemennsie. Tpurrepsi.
Pacumpennsie BoamoxkHocT SQL 1 ocHOBHEIE orpannueHust. AHanuTHaeckue GyHkiun. OCHOBHBIE
ocobennoctu PostgreSQL. OkoHHBIE (PYHKITUH.

6. Beenenue B Python

Beenenue. Tunel ganueix. Ycnosust. Huxnsl. Monynu u naketsl. Komnekuuu: MHOXKECTBA, CTPOKH,
cnucky, Koprexxu. Oynkuun. CroBapu.

7. Python nis apToMaru3anuy aHamu3a JTaHHBIX

bubmuorexa Pandas mist pabotel ¢ ganHbiMu. bubmmoreka NumPy. O6paboTka u BH3yasm3aius ¢
Matplotlib u Seaborn. bubnuorexa SciPy.

8. A/B-tectupoBaHue

Beenenne B A/b-tecthl. Maremarudeckas — cratuctuka. [lapameTrpuueckne  KpUTEPHH.
Henapamerpuueckue kputepuu. A/b-TecTrpoBanue ISl pEIICHUsS] TUITOBBIX 3a]1ad.

9. Buzyanu3zanus JaHHBIX

OcnoBbl Busyanuzauuu. llpuHnuns! Busyamuzanuu. [uarpammel. [lpuxiagHble MHCTPYMEHTHI
BH3yaJIU3al1u.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Cucrema qUCTaHIMOHHOTO OOYYEHUS:

Obyuatomemycst HeOOXOAMMO HaJIMUME TOCTYIA B CETh HHTEPHET, KOMITBIOTED.

ITpenopaBaresnto Kypca HEOOXOAMMO HAJIMYUE JOCTYIA aMUHUCTPATOpa Kypca U 000py10BaHHE A
MPOBEACHUS IUCTAaHIIMOHHBIX CEMHUHAPOB (BEOMHAPOB), KAUECTBEHHBIN OTKa30yCTOWYMBBIN TOCTYH B
CETb UHTEPHET.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. Kak co3nmare mponykT, kotopsiid Kymat: Merog Lean Customer Development, DiekTpoH. BepcHsl med.
nyonukanuu / C. AnsBapec. — MockBa, AnbnuHa [Tabnumep, 2016

2. puknaanas mareMarnyeckas craTuctuka [TekeT] : Ui HH)KEHEPOB M HAyYHBIX pa0OTHHUKOB, / A.
. Ko63aps, M., duzmariut, 2012

3. Maremaruyieckasi CTaTUCTHKA, DJICKTPOHHAS Bepcus TiedatHol myonukanmu / A. A. BopoBkoB. —
Canxkr-IlerepOypr, Jlanp, 2021

4. Brenenue B pesssiinoHHBIC 0a3bl aHHBIX U 361K SQL [Tekcr] / T. M. [lagames [u ap.] ,
Honronpyausiit, MOTHU, 2002

5. CYB/L : Azpix SQL B mpumepax u 3amavax [Tekcr] / U. @. Acraxosa [u ap.], M., ®uzmariuT, 2009



6. IlporpammupoBanue Ha Python 3 : [Tonpo6noe pykoBoactso [Tekcr] = Programming in Python 3 :
[yueb. mocobue aist By30B] / M. Cammepdui; niep. ¢ anm1. A. Kucenesa .— CI16 : CumBon-ITnroc,
2015 .— 608 c.

JomnonHurenbsHas auTeparypa

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

2. Python Ha npaktuke [TexcT], co3nanne kaueCTBEHHBIX IPOrPaMM € HCIOIb30BAaHUEM MapalIen3Ma,
6ubnuorek u marrepHos/M. Cammepdunn, -M, IMK Ilpecc, 2014

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

HoxymenTtanus 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 perysipHBIX BeIpaXXeHHH - https://www.regextester.com
NurepaktuBHbiil 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 HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

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

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

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

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

Hauano pa6otsl ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started
[MpodeccnonanbHbIil HHPOPMAITMOHHO-aHATUTUIECKHI PECYPC, MTOCBSIICHHBI MAIIMHHOMY
00y4eHHIO, pacTIO3HaBaHUIO 00PAa30B U MHTEIJICKTYyaIbHOMY aHAJIN3Y JaHHBIX —
http://www.machinelearning.ru/

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

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

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

CamocrosiTenbHass paboTa NOApas3fensercs Ha ayIuTOPHYI0 M BHEAyAUTOPHYIO. AyIUTOPHYIO
CaMOCTOATENBbHYIO Pa0OTy COCTABIIAIOT MPAKTHYECKUE 3aJaHHSI, KOTOPHIE BBIOJIHIIOTCS CIYIIATEIsIMH
BO BpeMsl Y4eOHBIX 3aHATHUH, pE3yIbTaThl €€ BHIIOJHEHUS MPOBEPSIOTCS U OLIEHHBAIOTCS
MpernojaBareieM B yueOHOM Iporecce.

BueaynuTopHas camocrosTenbHas paboTa BKIIOYaeT (OPMBI: U3yUeHHE OTOIIHUTEIBHON JIUTEPATyPHI,
IIOJTOTOBKA UTOTOBBIX IIPOEKTOB 110 MOAYJISIM, ITOAIOTOBKA IIPOEKTA.



OCHOBHBIMH KPHUTEPHSAMH KayeCTBa OPraHM3allMU CAMOCTOSTENBHOH pabOThl CIYXKUT HalIn4ue
KOHTPOJISl PE3YJBTATOB CAMOCTOSTEIBHON PaOOTHI.

OCHOBHBIMU COBPEMEHHBIMU (hpOpPMaMH OPTaHU3ALUU CAMOCTOSITEIILHOM PabOTHI SBIISIOTCS TBOPYESCKHE
pabotbl 1 pabora ¢ HHHOPMAITMOHHBIMH KOMITbIOTEPHBIMH TEXHOJIOTHSIMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus qucturuivHbl «lIpukianHas aHaTUTHKA TaHHBIX)» O0YYarOIIHIACS JTOJKEH:

3HATh:
- Mmojesib Lean Canvas;
- HADI-uksr;
- OCHOBHBIC OM3HEC-METPHKH (aHAIN3 IPOIYKTOBBIX METPHK);
- matpunsl BCG, ABC, XYZ (opranuzanus 1 IpoBeACHNE HCCIIeIOBAHUN );
- SWOT-anamu3, marpuna McKinsey, PESTELI-ananu3, cuTyalluOHHBIA aHaiW3 (OpraHu3anus U
MPOBEICHUE UCCIICIOBAHHIA);
- uacTpymeHT Google Analytics;
- HHCTpyMeHT Yandex Metrica;
- uactpymeHT Google Tag Manager;
- MaTeMaTHYEeCKNE TEPMHUHBI U TTOHATHSI, UCIIOIb3yEeMbIC IS aHAJIN3a TaHHBIX;
- METOJIbl CTAaTUCTHYECKOTO aHAJIN3a;
- CHHTaKCHC si3bIKa 3anpocoB SQL;
- KOMaH 16l MOJTU (DU KAIUH;
- IPUHIIMITBI PAOOTHI MPEACTABICHHI, XPaHIUMBIX IPOLETYP, TPUTTEPOB;
- IPUHIIMIIBI PA0OTHI OKOHHBIX (DYHKITHIA;
- Metonbl ontumuzanuu SQL-3ampocos;
- BOBMOXHOCTH si3bika Python u ero ocobeHHocTH;
- cuaTakcuc Python;
- 0a30BBIE KOHCTPYKIMH si3bIka Python;
- OCHOBHbIE OMONMNOTEKH 1J1s1 pPabOTHI C TAaHHBIMU;
- Coco0BI BU3yaJIU3alui 1aHHbIX;
- MeTozbl cOopa 00pabOTKH TaHHBIX;
- IPAKTHKH [IPOBEPKHU TUIIOTE3;
- crocoOb! poBeeHus A/b-TecTa;
- OCHOBHBbIE IIPUHIIMITBI BU3YAJIN3AIMN JaHHbIX;
- MHCTPYMEHTHI JUTS BU3yaJIN3aIllH 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

OneHka «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CJIU OH II0Ka3aJl BCECTOPOHHHE, CUCTEMAaTU3UPOBaHHbIE,
IyOOKHe 3HaHUS yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U MIPAaBMIIBHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
OueHka «HE 3aUTEHO» BBICTABISIETCS CTYIEHTY, KOTOPBIH HE 3HAeT OOJbIIEeH YacTH OCHOBHOTO
copepkaHusi y4eOHOW NporpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmMUOKH B (HOPMYIHPOBKAX
OCHOBHBIX IOHATHM IUCLMIUIMHBI M HE yMEET MCIIOJIb30BaTh IIOJYUYEHHbIE 3HAHMS IIPU PEILIEHUU
TUTOBBIX MPAKTUYECKUX 3a7ad.

5. MeTonuueckune MaTepuajbl, onpeaeasionie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems npoBezeHust 3aueTa 00ydaromuecss MOTYT IMOJIb30BAaThCA MPOTrPaMMOil TUCIUTITHEIL.



B 3a‘{€THO-3KBaM€HaHHOHHYIO BCOAOMOCTH OII€HKA BBICTABIIACTCA B COOTBETCTBHU C
HIDKETIPUBEICHHOM Tabmuuei 1.

Tab6muna 1
Cymma 6asioB OreHka
50-100 3aureHo
meree 50 He 3aureno

Cocrapngmomue npoiecca 00y4eHHs, KOTOPbIE OLIEHHWBAIOTCS B XO0J€ OOyuYeHHUs, U UX
BKJIaJ] B HITOTOBYIO OILICHKY TIPEICTaBJICHBI B TAOIHIIC 2.

Tabnuua 2
Ne n/mt OCHOBHBIE IIOKA3aTENIN OLICHKU Bxaz B UTOrOBYIO OLICHKY
1 [TpakTrueckue 3aHATHS 30%
2 BrimonHeHue qoMarinux 3agaHun 40%
3 [TpomexyTouHas aTTecTanus 30%

3.2. OueHo4HbIe MAaTEPHAJIBI

Tabmuua 3
Bec
HanmenoBanue Moy DOpMBI U METO/IbI KOHTPOJIA U OLICHKU
3aIaHus
OCHOBBI IPOTPAMMHUPOBAHUS HA [IpakTrueckue 3agaHus MO TEMaM JICKIHI
Python JlomalrHye 3aaHus B CUCTEME 14
JUCTAaHIIMOHHOTO OOYYEHHS TI0 TeMaM
JIEKIIUH
CTpyKTypbl JaHHBIX U QYHKIIMI [IpakTrueckue 3agaHus MO TEMaM JIEKLINI
JlomaniHue 3agaHus B CHCTEME 14
JUCTAaHIIMOHHOTO OOYYEHHS TI0 TeMaM
JIEKIIUH
OOBEKTHO- [IpakTrueckue 3agaHus MO TEMaM JICKIIHI
OPUEHTHUPOBAHHOE JlomalrHue 3ajaHus B CUCTEME 14
MPOrPAMMHUPOBAHUE JTUCTAHIIMOHHOTO OOYYEHHS TI0 TeMaM
JIEKIUH
VYrny6nennsiit Python [IpakTrueckue 3agaHus MO TEMaM JICKIHI
JlomalrHye 3ajaHus B CUCTEME 14
JTUCTAHIIMOHHOTO OOYYEHHSI TI0 TeMaM
JIEKIIUH
MHOronoTo4YHOEe U1 aCHHXPOHHOE [IpakTrueckue 3agaHus MO TEMaM JICKIIHI
IIPOrPAMMUPOBAHUE JlomalrHye 3aJjaHus B CUCTEME 14
JTUCTAHIIMOHHOTO OOYYEHHS TI0 TeMaM
JIEKIIUH
IIpomMexxyTouHas arrecrauus Hrorosoe tectuposanue 30




