degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

A.NU. PrioakoBa

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: IIponykroBast aHaJIUTHKA
110 HANPABJICHUIO: Hayko€MKne TEXHOJIOTUY U S3KOHOMHKA HHHOBAIUI
NpopuJIb NOArOTOBKHU: ITpuknagHON CUCTEMHBIN MHKUHUPUHT

ueHTp "Bricmias nrkona cucreMHoro nHkuHupuara MOTH"
LEHTP AONOJIHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

Kypc: 1

kBaTuuKkanus: MarucTp

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

2 (BeCeHHHMIA) - 3aueT

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabora: 126 gac.

Bcero gacos: 216, Bcero 3au. ex.: 6
KonmuecTBo KOHTPOJIBHBIX padoT, 3a1aHui: 2
[Iporpammy cocraBuiu:

H.A. Canuna, npenogaBareib

H.A. Jlonromnonos, npenogaBaTeinb

A.A. by3ynynkas, METOAUCT

K. 3y6uoBa, kauj. (hu3.-Mar. HayK, SKCIIEPT

[Tporpamma oOCy>keHa Ha 3aCeJaHUH LIEHTPa JOMOIHUTEIBHOTO, IOTIOJHUTEIFHOTO MPOECCHOHANBHOTO U
oHnaitH-o0pazoBanus "Ilyck" 28.01.2025



AHHOTANMA
Jucuuiinaa cocTOUT U3 7 MOIyJCH:
Monyns 1. BBenenne B IpoayKTOBYIO aHAIMTUKY. AHAIU3 MTPOAYKTOBBIX MeTpHK 1 Unit SKOHOMHKA
Monyns 2. Opra"u3aius 1 IpOBEICHUE UCCIICIOBAHMIA
Monyns 3. Web u app ananutuka
Monyns 4. SQL ais aHanu3a JaHHBIX
Monyns 5. Beeaenne B Python. Python ayis aBromaTu3anum ananmsa TaHHBIX
Monyns 6. A/B-tectupoBanue
Monyns 7. Buzyanuzauus JaHHBIX

1. leau u 3apauu

eap AUCUMNIMHBI

- (¢opMUpOBaHKE/COBEPIICHCTBOBAHNE KOMIIETEHIIMM B oOmactu cOopa, 00pabOTKH, aHanIW3a u
BH3yalln3alluy JJAHHBIX.

3axayu QUCHUTNIHHBI
- HOHMMATh POJIM AHAJIHUTHKA B KOMaH/IE U €r0 HHCTPYMEHTOB;
- Hay4YUThCs paboTaTh B KOMAH/E U C MOAPSTYNKAMU;
- cOopMHPOBATh YMEHUE MIPE3CHTOBAThH PE3YJIbTATHI;
- Hay4YUThCs paboTaTh C OCHOBHBIMH THIIAMU OU3HEC-METPHK;
- c(OpMHPOBATH HABBIK 110 TIOCTPOCHUIO METPHK;
- copmupoBars ymenue pacuera Unit 5KOHOMHKH;
- HOHMMATh OOIIYI0 OPTaHU3ALMIO UCCIIEI0BAaHNM, COOpa M OLICHKH JAHHBIX JJIsl UCCIICI0BAHHUS;
- copmupoBarh ymMeHue aHanmu3a peiHka digital-nmpoaykToB Ha OTKPBITHIX JaHHBIX;
- HAYYUTHCS IPOBOIUTH KOHKYPEHTHBIN aHAIIN3;
- copmupoBars ymenue pabotsl ¢ Google Analytics u Snnekc MeTtpukoii;
- HAYYHTHCS COCTABISATh T3/KapThl COOBITHIA
- copmupoBars ymenue pabotsl ¢ Firebase u arpulyiueii;
- HAYYUTHCS NTUCATh THIIOBBIE 3aIIPOCHI JJIsl BBIOOPKHU Pa3IMYHbIX JaHHBIX;
- c(OopMHPOBATh YMEHUE CO3/1aBaTh KOPPEKTHYIO CTPYKTYpPY 0a3bl JaHHBIX;
- chopMupoBarh 3HaHUE OCHOB MTporpaMmupoBanus Ha Python;
- HAYYUTHCS IPUMEHATH CUHTAaKcHC Python 1uist HamucaHust TPOCTHIX MPOTrpamMM;
- copMHpOBATh 3HAHUE OCHOBHBIX HHCTPYMEHTOB Python [uis ananmi3a naHHBIX;
- Hay4YHThCs puMeHsTh Python amst cbopa 1 06paboTKH JaHHBIX;
- copmMHpOBaTh yMEHUE NPUMEHTH Python iiist BU3yanu3anum 1aHHBIX;
- HAYYUTHCS pelIaTh IPaKTUUECKHE 3a/1a9M aHAJIN3a JaHHbIX ¢ oMouibio Python;
- copMHPOBATh YMEHUE OPraHU30BBIBAaTh M POBOANTH A/B-TecTiupoBanue;
- HAYYUThCS JIeNaTh BBIBOBI 10 pe3ynasraram A/B-tectiupoBanus;
- copmMHpoOBaTh yMEHUE NPUMEHTh A/Bb-TecTupoBaHue JUIsl peIICHUs 3a/1a4 aHAM3a JaHHBIX;
- c(OopMHPOBATH 3HAHUE OCHOBHBIX IPHHIIMIIOB BU3yaIN3allMU JaHHBIX;
- HAYYUTHCS HATJISTHO MPEACTABIIAT PE3Y/IbTaThl aHAIHM3a IAaHHBIX;
- c(OopMHPOBATH YMEHUE UCIIONB30BAaTh HHCTPYMEHTHI BU3YaIH3aIHH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
VK-3 CriocoOeH OpraHu30BbIBaTh U PyKOBOIUTH |IPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY IIPEOIOJICHHUIO
paboToii KOMaH 1bl, BEIPA0aThIBAs KOMAHIHYK |BO3HMKAIOIMX PA3HOIIACHH U KOH(IMKTOB

CTPATETHIO JUIsA JOCTUKEHHS TIOCTaBJIEHHON YK-3.4 CnocobeH TUIaHHpPOBaTh KOMAHAHYIO padoTy,
1eNn pacnpenessTh MOpYUYCHHS YJIeHaM KOMaHJIbl,
OpPTraHU30BBIBATH OOCYKJCHUE PA3HBIX UJEH U MHCHUH




[MK-1 Criocoben pa3pabarbiBaTh 1 IMK-1.1 3Haer ocHOBHbIE ()a3pl IKWU3HEHHOTO IHKJIA
peann30BbIBaTh MHHOBALIMOHHBIE pa3paboTKM W CO3JaHWs, a TaKKe CTaAud mporecca
TEXHOJIOTHYECKHUE TIPOEKThI, HAalleJICHHbIC Ha NPOEKTHPOBAHUS CJIOKHOTO WHHOBAIIMOHHOTO HAyKOEMKOTO
CO3/IaHUE U OCBOCHUE HOBOH HayKOCMKOU IpOIyKTa

HPOAYKIUH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!




WHCTPYMEHTHI OlleHKH 3(PpPEeKTUBHOCTH PabOThI AHAINTHKA;
OCHOBHBIC TIOHSTHUS BeO-aHAIUTHKH;
UCTIONIb3yEMbIC METPUKHY;
KOTHUTHBHBIC 3aKOHBI H IPUHIIAIIB BOCHPUATHS MH()OPMALIUH YETIOBEKOM;
OTJIMYHWA U OTPAaHUYEHUS TUNOB NaHHBIX SQL;
OTJINYUS HESBHOTO U SIBHOTO IIPEOOpa30BaHMs THITOB JaHHBIX B SQL;
PO KOJUTEKIMK ¥ QYHKIUH B TporpamMmupoBannu Ha Python;
ocobeHHOCTH paboThl ¢ (QyHKIHAMU B Python (MHOXXECTBEHHOE NpHCBAaMBaHUE, 3allaKOBKA U

pacnaxkoBKa 3Ha4eHUH, apryMEHTHI 110 YMOJIYaHHUIO);

BU[bI JAHHBIX, ICTOYHUKH JAHHBIX, CIIOCOOBI XpaHEHHUs JaHHBIX (CSV, tsv-(aiuibl U Apyrue);

Ha3HaueHue A/B-tectupoBanue U HHCTpyMeHTHI Python, TpeGyeMble 115t €ro BBIOTHEHUS;

CBOICTBA HOPMAJIBHOTO pacIpeleICHuUS;

BO3MOXHOCTH U OTPAaHUYEHUS [IapaMEeTPUUECKUX U HENapaMeTpUIeCKUX KPUTEPHEB;

BapHaHThI IpoBeneHust A/b-tecToB;

nousatue A-A tecra;

Ha3zHaueHHe TaOJHILI, CTPOK U CTOJIOOB IpH MpoeKTupoBanuu bJ1;

Ha3Ha4YeHHE KIIOYEBBIX MOJIEH B CTPYKTYpe TaOIunIbl;

HE0OXOAMMBIE TEOPETUYECKUE CBEACHHUS AJIsl IOHUMAHUS arperaliy JaHHbIX;

Ha3Ha4YeHue (QYHKIHH B S3bIKaX MIPOrPaMMHUPOBAHHUS;

MpUHLMIBI paboThl ¢ 0a30i nanHbIX SQLite ¢ momomrsio 6ubmuorex Python;

OCHOBHBIE IIOHATHUS MaTEMaTHUECKONW CTAaTUCTUKH, UCTIONb3YyEMbIE JUIsl aHAIN3a JaHHbIX;
ciydan mnpumeHeHus: T-tecta CrblomeHTa W Kputepus MaHHA-YUTHH [ TPOBEPKH

CTaTUCTUYCCKHUX T'HIIOTEC3;

NPUHIMIBL POPMYITHPOBaHUS, 0TOOpa ¥ HOPMHUPOBAHHS TUIIOTE3;
CIOCOOBI MPHOPUTE3ALIUH THIIOTES;
TUIBI 1aHHbIX SQL;
TepMuHonoruto bJI;
BUJIBI CBSI3EH MEX Iy TaOIuIaMu;
Ha3HA4YeHHE KIFOYEBBIX MOJICH I CO31aHMs CTPYKTYPBI 0a3bl JaHHbIX;
pas3nm4us B crioco0ax UMIIOPTa MOAYJICH;
CTPYKTYpPBI JIaHHBIX W HHCTPYMEHTHI, TpefocTaBiseMble Onbmuorekoir Pandas mist pabotsl ¢

JaHHBIMH

(YHKIIMOHAITLHBIE BO3MOXKHOCTH OJJHOT'O MHCTPYMEHTA JiJisl Bu3yanu3anuu Yandex Datalens;
0030pHO OCHOBHBIE HHCTPYMEHTHI st A/B-TectupoBanus;

IIOHATUE KOMaH[bl IIPOLYKTA;

POJIb aHAIMTUKA B KOMAH/IE;

PBIHOK BaKaHCHUI;

LIEJIM U 33/1a491 IPOJYKTOBON aHAJUTHKH;

OCHOBHBIE CIIOCOOBI OTIeHKH d(()EKTUBHOCTH paOOThl aHATUTHKA;

MOHATHE MPOAYKTA, KaK 00bEKTa UCCIIeIOBAHUS;

IOHATHE KOHKYPEHTHOM I'PyIIbl U OTKPBITBIX UCTOYHUKOB KOHKYPEHTHOIO aHaJIn3a;
CHocoObI U3MEHEHUsI IPOAYKTA, UCXOS U3 €r0 Pe3yIbTaToB;

MPUHIMIIBI PAaOOTHI CUETUYUKOB,;

aneMeHTHl nHTepderica Snnexc MeTpuku, uX Ha3HAuYCHUE,

¢dbyHknnonan cepsuca «Suaexc Metpukay;

MOCIEAOBATENbHOCTD ICUCTBUH AJI CO3/IaHUs U HACTPOUKH 1enu B SHekc MeTpuke;
¢dbyHaknuonan Sugekc MeTpuKy JUIsl HACTPONKHU OTYETOB;

OCHOBHBIE IPUHIMIIBI pabOTHI ¢ OTYeTaMu B MeTpuke;

KaK HUCIOJIb30BaTh BeOBU30p M KapThI AJIsl OBBIICHUS] KOHBEPCHH caiiTa;

Kak paboTaTh ¢ peKJIaMHBIMU KaMIIaHUSIMU M KOHTEHTOM B cepBuce «SIHaekc Merpukay;
KaK [OJKJIFOUUTh NIEKTPOHHYIO KOMMEPLIMIO JJIs aHAJIU3a IaHHbIX;

MOJKJII0YaeMble BHELTHUE HHTETpauuu 11 SlHnexc Merpuku;

KaK YYUTBIBaTh O(h1aliH-JaHHBIE B CEPBUCE;

IUTA 9eTo Ucroib3ytoTcst Merpuku u KPI;

KIIaCCH(PHUKAILIUIO METPUK;

nonatue Unit-5KOHOMHKa;

knaccuduranuu Unit-3KOHOMHUK;

OCHOBHBIE ()PEHMBOPKH ACKOMITO3ULIMHA METPUK, 3a4€M OHU HY>KHBI,

OCHOBHBIE 3Tallbl U METO/bI UCCIIENOBAHUM;

METO/bl U MHCTPYMEHTHI aHaJN3a,;

Kak HaCTpOMTh cepBHC AppMetrica;

otnuuus cepBuca AppMetrica ot Slanekc MeTpuku, 0COOEHHOCTH padOTHI;

KaK BBITIOJIHACTCS COOp AaHHBIX M €r0 HACTPOiKa B CEPBUCE;



YMETb:



— aHaJIM3MPOBATh JaHHBIE cepBUca AppMetrica, enaTh BEIBOJBI M NIPEAIararh pEKOMEH/IaIiH;
—  BbIOparh M 00OCHOBaTH BHIOOpP BHJA JWMArpamMMbl, HAWIy4dIIUM 00pa3oM BHU3YaJU3HUPYIOIYIO
3aJlaHHBIC METPUKHU;
— BBIOpATh TUN JAaHHBIX B 3aBUCHMOCTH OT KOHTEKCTA 3a/1a4H;
— COCTaBHTb 3aMPOC, UCTIOJIB3Ysl MATEMAaTHYECKHE 1 JIOTHYEeCKHE (PYHKIINU B BEIYUCISIEMBIX CTOJIOIAX;
— BBIICTATH B 33/1a4u€ HA €CTECTBEHHOM SI3bIKE HEOOXOJUMOCTh IPUMEHEHHS 0a30BBIX KOHCTPYKLUIM
SI3BIKA;
— BBINOJIHATH BBITPY3KY JAHHBIX C HCIIONb30BaHWEM OnbnroTeku Pandas;
—  pematb CUCTEMBl JIMHEHHBIX ypaBHeHHU B Python maTpudHbIM MeTonOM, pemiath 3ajJadu C
[IOMOILBI CUCTEMBI JIMHEHHBIX YPaBHEHU;
— HCIIOJB30BaTh (PYHKIIMOHAIBHBIE BO3MOXHOCTH HECKOJIBKIX OMOIMOTEK B OTHOM ITPOEKTE;
— BBIOpATh CIIOCOO OLIEHKH CTAaTUCTUYECKUX TAHHBIX;
— TIPUMEHSTHh METOJbl MATEMAaTUYEeCKON CTaTUCTHKH ISl IPOBEPKU TUTIOTE3;
— wucnoib3oBatk T-rect CThIOEHTA ATl TPOBEPKU TUIIOTE3bI;
— OOBICHUTH Ha3HAUeHHE A-A TeCTa;
— comocTaBuTh cxemy b/l ¢ mpeaMeTHOH 00IacThio;
— COCTaBHTB 3aMpOC IS BEIOOPA YHUKAIBHBIX JJIEMEHTOB CTOJIOIOB;
— COCTaBHTh CIOKHBIN 3alIPOC C UCTIOIB30BAHUEM IO/13aIIPOCOB;
— COIOCTaBHTH M BHIOPATh HEOOXOAUMYIO CTPYKTYPY JaHHBIX Ul KOHKPETHOH MPAaKTHYECKOH 3a1a4u;
CO37aTh MPOTpaMMy IO ONHMCAHUIO 3aJadd Ha ECTECTBEHHOM S3bIKE C HCIIOJIb30BAaHHEM
TIOJTb30BATEIILCKUX (DYHKIIHIA;
— paboTtaTh ¢ MPOMYIIEHHBIMH 3HAYCHUAMH U TyOnuKaTamu, cogepkamumucs B DataFrame;
—  momyyars uHpopMmammio o DataFrame, BBIMHCIHTH ONHUCATENbHBIC CTATUCTUKU JUIS YHCIOBBIX
JAHHBIX, 00paTUThCA K 31eMeHTaM DataFrame mo mHIEKCy U OpsSAKOBOMY HOMEPY, H3MEHHUTh HHICKC;
— co3zaBaThb MHTEpaKTHBHBIE rpaduku ¢ animation(), FuncAnimation(), camera.animate();
— BBIYUCIIATH OCHOBHBIE CTATHCTHYECKHE TIOKA3aTEeNH;
—  HCIOJNB30BaTh CBOWCTBa HOPMAJBHOTO paclpeieseHus Ui OLEHKH HaOopa JaHHBIX B YCIIOBHSX
KOHKPETHOM ITPaKTUYECKON 3a/1a4H;
— Ppa3IMYHTh MTapaMeTPbl HOPMAIBLHOTO U t-paciipeeeHus;
— TPaBWIBHO U OAHO3HAYHO C(HOPMYIMPOBATH TUIOTE3Y [UIS 331aHHOI MTpeaAMeTHOI o0nacTu;
— ONPEACIUTH IPHUOPUTETHOCTH THITOTE3BI;
— HaIlMCaTh | 3aIlyCTUTh 3ampoc B amymstope SQL;
— COCTaBHTB 3aIPOC, 3aJAFOIINI HOBOE Ha3BaHUE (IICEBJOHIM) JUIS CTOJIOLIOB;
COCTaBHUThH 3aIllpOC, BBIMOJHSAIOMINN BBIUYUCICHHE IO KaXAOH CTpOKE TaOIMIBI C IOMOILIBIO
BBIYHCIISIEMOTO CTOJIOIA;
— HamucaTh KoMMeHTapuii B kofe SQL;
— COOTHECTH 3aIlpoC Ha €CTECTBEHHOM SI3BIKE C KIIFOYEBBIMU ciioBamu SQL;
—  Hammcarh mporpammy Ha Python ¢ mpumeHeHweM Mopayneil craHmapTHOW OWOTUOTEKH JUIS
KOHKPETHOH NMPAaKTUYECKOH 3a1a4H;
— HCIIOJIb30BaTh KOJUIEKIUH U (QyHKIMH JUIS HanucaHus nporpamm Ha Python;
— HanmcaTth coOCTBeHHYIO (PYHKUHMIO Ha si3bike Python;
— TIOIKJIIOYAThCs K 6a3e JaHHBIX M BHINOIHATH 3aPOCHl ¢ ucnonb3oBanueM Python;
— BHU3YaJU3UPOBATh JaHHBIC C IOMOIIBIO PAa3IMYHBIX BHIOB I'Pa(UKOB;
— TPUMEHATH QYHKIUH AJIS TOCTPOEHHSI OCHOBHBIX BHJIOB I'Pa(UKOB;
— CIIPOEKTHPOBATh M PEAJM30BaTh CBOM AamOop I s BU3yaau3alul Habopa JaHHBIX Ul KOHKPETHOM
NPaKTHYECKOU 3a1a4u;
— HaWTH OIKMOKU B MPOSKTHPOBAHUH AIIOOPIAOB M MPEATIOKUTD UX YITyUIICHHS;
— BBIOMPATH METPUKHU;
CaMOCTOSITEIIEHO BBIOMPATh HHCTPYMEHTBI JJISl TECTHPOBAHMS;
CIUIAaHMPOBATh TECTUPOBAHHUE: PACCUUTATh pa3Mep BBIOOPKHU U BpEMs MPOBEAEHHS TECTHPOBAHMS,
pa3nesuTh MOIb30BaTeIICH Ha TPYIIIBL;
— OIIEHWBATh dPPEKTUBHOCTH paOOTH aHATUTHKA,
— CO3/1aBaTh aKKayHT M yCTaHABJIMBATh CYCTYMK HA TOTOBBIN CAWT;
—  aHaJIM3MPOBaTh JaHHBIE M JEJaTh BBIBOJABI C MCHOJNb30BaHHEM (yHKIMOHana SHaekc MeTpuku
(otuetsl, BeObBu30p);
— ToxOMpaTh KIIOUEBBIC TPOTYKTOBBIE METPHKH;
— cuutarb UNIT u paccuutbiBare Unit-3KOHOMUKY;
— TPUMEHSATH OCHOBHbIE ()PEHMBOPKH JEKOMIIO3UIIMH METPHK;
— coOupaTh U OLICHUBATh TAaHHEIC;
— TPOBOAUTH BHYTPEHHUI U CPAaBHUTEJIbHBIN aHAJIU3;
— aHaJIM3HMPOBATh JAHHBIC JIMYHOTO KabuHera SHnexc MeTpuku (peKiiaMHbIe KaMITaHUH, KOHTEHT);
— pa3paboTarh 3ampoc UCXOJls U3 TpeOOBaHM OM3HEeC-3a/1auu 1 0OPMHTH €To Ha si3bike SQL;
— TPOBOIUTH MPEABAPHUTEIHLHYIO 00paboTKy MaHHBIX (monmydars uH(opmanuio o DataFrame, padorars



BJIAJIETh:

- METOIAMHU UCCIIEIOBAHUS U aHAJIM3a PhIHKA;

- HHCTPYMEHTaMH web 1 app aHaJIUTUKU;

- python 1 perenus 3aqa4 aHaIM3a JaHHBIX;
- postgreSQL;

- yandex DatalLens i BU3yanu3anuu JaHHBIX.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM

OTBEACH

HOI'0 HA HUX KOJHYECTBA aKaJEMHIECCKHUX YaCOB U BU/10B yqeﬁﬂmx 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
BBenenue B NpOAyKTOBYHO aHAJMTUKY.
1 AHamu3  NpPOAYKTOBBIX  METPUK U 5 10 21
unit->5KOHOMHUKA
) OpFaHI/IBaLII/ISIV u MpOBEICHHUE 5 10 1
UCCIIC0BaHUM
3 Web u app ananutuka 5 10 21
4 SQL s aHanu3a TaHHBIX 3 6 15
5 Beenenne B Python. Python s 4 3 16
aBTOMAaTHU3ALMH aHAIN3a JAHHBIX
6 A/B-tectupoBanue 4 8 16
7 Busyanuzanus qanHbIX 4 8 16
Hroro yacos 30 60 126
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 216 yac., 6 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. BBegeHre B IpOAYKTOBYIO aHAJUTHUKY. AHAIN3 IPOAYKTOBBIX METPUK U UNit-9KOHOMHUKA

1.1. BBenenue B IpoayKTOBYIO aHATUTHKY. PaboTa B KOMaHie aHATUTHKH:
Jlexnnsa

Cocrasistoliye KOMaHAbI IPOAYKTa

Kakwue ObIBatoT aHanUTUKN

O0630pHas SKCKYPCHsI B TPOAYKTOBYIO aHAIUTUKY

MecTo aHanUTHKa B KOMaHJIe ¥ 30Hbl OTBETCTBEHHOCTH

[Ipaktuyeckas pabora

BBenenue B mpoayKTOBYIO aHaNUTHKY. PaboTa B KOMaHe aHAIUTUKA
CamocrostenbHast pabota

Tect u 3amanus 17151 CAMONIPOBEPKH, U3YUECHHUE TOTIOJIHUTENBHBIX MaTCPHAJIOB.
1.2. OcHOBHBIE TUIIBI OU3HEC METPUK

Jlexnnsa

Uro Takoe METpHKa

Kakue Ob1BatoT MeTpHUKH




Kak yickaTb METPHUKH U1l CBOETO IPOAYKTa

[MpakTuyeckas pabora

OcCHOBHBIE THITBI OM3HEC-METPUK

CamocrositensHast pabota

Tect 1 3amanus U1 CAMOTIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTEePHAIIOB.
1.3. Unit-3xoHOMHKA

Jlexnus

Yro Taxkoe Unit-dkoHOMUKA

3adyem cuntarh Unit-DKOHOMUKY

Kaxkue 6b1Baror Unit-5KOHOMHUKH

Cunraem Unit-30KOHOMHUKY

[IpakTuyeckas pabora

Unit-3K0OHOMHUKa

CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTCPHAIIOB:
MeTozbl TPUOPUTH3AIMH THIIOTE3

1.4. JlexoMmo3unys METPUK U OCHOBHBIE (ppeiiMBOPKHU pabOThI C METPUKAMHU
Jlexnus

JekoMno3unys METPUK

[Iupamuia MmeTpux

Hepapxus meTpuk

Hpyrue ppeiiMBopku

[IpakTuyeckas pabora

JIeKOMIIO3HUIHSI METPUK U OCHOBHBIE ()pEHMBOPKH pabOTHI ¢ METPUKAMH
CamocrositensHast pabota

Tect 1 3amanus U1 CAMOTIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTEePHAIIOB.

2. Opranuzaius 1 NpoBeICHNE UCCIETOBAHMIA

2.1. Ilponykt. Opranu3zanus U IpoBeACHHE UCCIIeI0BaHUI

Jlexnus

Bsenenne

ITponykT Kak 0ObEKT HCCIIeTOBAHUS

Mertonbl IPOAYKTOBBIX UCCIEAOBAHUI

[IponykToBBIi aHAIN3 JaHHBIX

[IpakTuyeckas pabora

[Iponyxt. Opranuzarus u NpoBeieHNne UCCIEIOBaHUN

CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUAIIOB.
2.2. AHanu3 pbIHKa ¥ KOHKYPEHTHOM Cpenbl

Jlexnus

OnpeneneHne KOHKYPEHTHOH cpelibl

OTKpBITHIC UCTOUHUKH HHPOPMALIUU

MerTo/bl KOHKYPEHTHOI'O aHajIu3a

WuctpymenTapuii ananuza u 00paboTka pe3yasTaToB

[IpakTuyeckas pabora

AHanu3 pplHKa U KOHKYPEHTHON Cpezibl

CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKHU, U3YUEHUE JIONOJIHUTENbHBIX MAaTepUaJIOB.
2.3. Knuentsl. MccnenoBanue 1eneBor ayTUTOPUN U MapKETHHTOBBIX KaMITaHUH
Jlexnus

[IponyxroBas marpuna u CIM

LeneBas aynuropust

MapKeTHHIOBbIE KAMITAHUU



AHanu3 JaHHBIX B KJIMEHTCKON aHAJIUTHUKE

[MpakTuyeckas pabora

Knuentsr. UccnenoBanue 1eneBoil ayiuTopun 1 MapKETUHTOBBIX KaMITaHUM
CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUaJIOB.

3. Web u app ananutuka

3.1. Benenne B web-ananutuky. 3HaKOMCTBO ¢ cucteMoi SHaexc MeTpuka
Jlexnus

Beenenne B web-ananuTuky

Pabora co cuerunkom ananutuku U Augekc Merpuka

Hauano pa6oTsl co cuetunkom SAnmekc Merpuka

Pabora B unTepdetice Annekc Merpuku

[IpakTuyeckas pabora

Beenenne B web-ananuTuky. 3HAaKOMCTBO ¢ cucTeMoit Sanexc MeTpuka
CamocrositensHast pabota

Tect u 3ananus 17151 CaMONIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUaJIOB.
3.2. PaGora ¢ oryeramu B SHekc Merpuke

Jlexnus

Hacrpolika u npuMeHeHue 1eneu

[TpuHIIMTIBL pabOTHI U HACTPOIKA OTYETOB

Hactpoiika orueToB. POOOTHOCTH U cEMIITUpOBaHHE

Hactpoiika oruetoB. CermenTanus Tpaduka

[Tpumenenue ananutuku BeGBu30pa A1 MOBBILIEHUS KOHBEPCHU
[IpakTuyeckas pabora

Pabora ¢ orueramu B SAHaexc Merpuke

CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MAaTepUaJIOB.
3.3. PacminpenHsie BO3MOXKHOCTH SAHAeKC METpHKHU AJIs CTPATErHUeCKOTO Pa3BUTHS MPOIYKTa
Jlexnus

AHanu3 pexiIaMHbBIX Kamnanuil Jlupexra u qpyrux cucrem.mp4

AHanu3 KOHTEHTa

DJeKTpOoHHAas KOMMEPITHS

WuTerpannu nox 0CHOBHBIE 3a7a4u

[epenava odnaitH-gaHHBIX

[IpakTuyeckas pabora

PaciumpenHbsie BO3MOXHOCTH SIHIEKC METpUKH ISl CTPAaTEru4ecKoro pa3BUTHS POLYKTA
CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUaJIOB.
3.4. OCHOBBI aHAJIMTUKHA MOOMIILHOTO TIPUJIOKEHUS Ha Oaze AppMetrica
Jlexnus

Hauano pa6otsl c AppMetrika

COop cratucTuku ¢ ucnonb3oBanueM AppMetrica SDK

Hactpoiika coopa nanueix B AppMetrika

TpekuHT MOOMITBHBIX TPUIIOKEHHUH

Pabora ¢ oryeramu B AppMetrica

[IpakTuyeckas pabora

OCHOBBI aHATUTUKK MOOHMIILHOTO TIPUIIOXKEHUS Ha 6a3e AppMetrica
CamocrositensHast pabota

Tect u 3apanus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUaJIOB.

Cemecrtp: 2 (Becennuit)



4. SQL nns aHanvza JaHHBIX

4.1. OcHOBHBIEC TIOHATHS 0a3 AaHHBIX. THIIBI JAHHBIX U cHHTaKcUC SQL
Jlexnus

Llenu u maH 3aHATHS

TepMUHOJIOTHS PESIIMOHHBIX 0a3 TaHHBIX

ITonsiTre o rpaduyeckoM NpeacTaBIeHUH CXeMbl 0a3bl JaHHBIX
Tuns! nanHbIX. OCOOEHHOCTH, OTPAaHUYECHUS TUIIOB JaHHBIX
KonBepranus TUIIOB TaHHBIX

Crpyxkrypa 3ampoca SELECT, o0si3arenbHble OJIOKH B 3aripoce
[ToydeHue HaHHBIX, YOBIETBOPSIOLUIMX OIPEIEIECHHBIM yCIOBUSIM
Br16opka JaHHBIX B OMPEeIEHHOM MOPSIKE

OrpannueHue BEIOOpKU

Hroru 3ausatus

[IpakTuyeckas pabora

OcHoBHbIC TOHATHS 0a3 qaHHBIX. THUIIBI JaHHBIX ¥ cMHTakcue SQL
CamocrositensHast pabota

Tect 1 3amanust U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTECPUAIIOB:
Pabora ¢ TpeHnpoBouHOI 62301 TaHHBIX

4.2. ArperupoBaHue H IpyNIMPOBKa TaOIuIl

Jlexnus

Llenu u aH 3aHATHS

Hcnonb3oBanne aanacos

Kommenrtapuu B SQL

[paBuna nanucanus koga SQL, untabenbHOCTH KoJIa.

Teopus arperauny JaHHBIX

Hcnionp30BaHe BEIYUCISIEMBIX CTOJIOOB

Br16opka yHHKAIBHBIX 2JIEMEHTOB CTOJIOIIOB.

I'pynnupoBka u arperatHble (pyHKINN

HUcnonb3oBanue onepatopa HAVING

[Tpumep arperaruu JaHHBIX

Hroru 3ansatus

[MpakTuyeckas pabora

ArperupoBaHue U rpyIpoBKa TaOIHIL

CamocrositensHast pabota

Tect 1 3a1aHus U1 CAMOTIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTepHAIOB
4.3. CoeanHeHUE HECKOIBKUX TAOJIHII B 3aIIpOCe

Jlexnus

Ilenu u aH 3aHATHS

Hcnonp3oBaHue KIIIOYEBBIX TOJICH /TSI CO3/IaHUSI CBSI3EH MEX Ty TabiaumaMu. Buibl cBszen.
OObennHeHne HECKOIBKKX Ta0uuI B 3ampoce ¢ momoiisio JOIN.
[Ipumep ncnonp3oBanus oneparopa JOIN.

Hcnons3osanue xitouesoro ciosa UNION.

Hroru 3ansatus

[IpakTuyeckas pabora

CoenuHeHne HECKOIBKHUX TaOIMIL B 3aIIpoce

CamocrositensHast pabota

TecT 1 3a1aHus U1 CAMOTIPOBEPKH, U3yUCHHE IOTIOTHUTEIILHBIX MaTEepHAIOB
4.4. Uccnenosanue u c60p JaHHBIX ¢ MOMOIIb0 SQL

Jlexnus

Ilenu u aH 3aHATHS

[Ton3zampocsl

[Mpumepst ucnions3oBanus SQL B pabore aHanmuTHKA.
dopmupoBaHHUe BBIOOPKH AJIs1 MAPKETHHIOBOM KOMMYHHUKALIUH.



Koroprusiii ananms.

ITonck MHCANTOB B JaHHBIX.

Omm6xu B 3anpocax. CTOUT i1 UX OOSTHCSL.

Hroru 3ansatus

[IpakTuyeckas pabora

UccnenoBanue u c6op AaHHBIX ¢ moMolnbio SQL

CamocrositensHast pabota

Tect 1 3amanust U1 CAaMONIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
Pabora ¢ TpeHnpoBouHOI 62301 TaHHBIX

5. Beenenue B Python. Python ans aBromaTu3zanuu aHanu3a JaHHBIX

5.1. OcHoBEHI IporpammupoBanus Ha Python
Jlexnus

O s3pike Python

Beenenwne B Python

BBon 1 BBIBOJ TaHHBIX

[IpumMepsbl npocTernX Iporpamm

WucTpyknust import

Moynu cTaHIapTHOM OUOIHOTEKH

YcranoBka BHenTHUX Oubnrotex Python
[IpaBuna 3anucu xona PEP 8

[IpakTuyeckas pabora

OcHoBbI IporpaMMupoBanust Ha Python
CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
JIuctuHru nporpamm

YcranoBka unTeprperatopa Python Ha Windows
YcranoBka unTepriperatopa Python Ha Linux
YcranoBka uHTepriperatopa Python na MacOS
Pabora B IDE PyCharm. [lepBas nmporpamma
Co3naHue BUPTYaJIbHOTO OKPY)KEHHS

5.2. Tunbl JaHHBIX U YOPABJISAIONINE KOHCTPYKIIUU SI3bIKA
Jlexnus

YucioBble TUIBI U ONEpaliiy HaJl HUMH
CTpOKOBBIIl THIT JAHHBIX

Jlornueckuy TUN JaHHBIX

YcnoBHBIN ortepaTop

Huxa while

Huxoa for

Oneparops! continue u break

[IpakTuyeckas pabora

Tumbl JaHHBIX U yNIPABIISIONINE KOHCTPYKIIUH S3bIKA
CamocrositensHast pabota

Tect 1 3a1aHus U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTEePHAIIOB:
JIuctuHru nmporpamm

5.3. BerpoenHbie cTpyKTyphl JaHHBIX Python
Jlexnus

BceTrpoeHHbIe CTPYKTYphl JaHHBIX
MmuosxecTBa.Oneparyy ¢ MHOKECTBAMU

Crpoxu. Mnnekcanus cTpok

Crucku

Mertonst split() u join(). CiucouHble BBIPaKEHHS
Koprexu



CrnoBapu

[MpakTuyeckas pabora

Berpoennsie cTpykryphl JaHabx Python

CamocrositensHast pabota

Tect 1 3amanus U1 CAMOTIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
JIuctuHru nporpamm

[Tpumeps! paboTHI ¢ MHOXKECTBAMHU

ITpumeps! paboThI CO CTPOKaMH

[TpumMepsl paboThI CO CIICKAMH

[Tpumeps padboTsl ¢ MeTogamu split() u join()

Mertonbl CHUCKOB U CTPOK

5.4. ®ynknuu B Python

Jlexnus

Nmennsie pynkmn, nacTpykims def

BosBpar 3nauenuii u3 QyHkimn

MHoXecTBeHHOE NTPUCBaNBaHNe, 3alIaKOBKA M PACIIaKOBKa 3HAUYCHUH.
ApryMeHTHI IO YMOJIYaHUIO 1 UMEHOBAaHHbBIE apPTyMEHTHI.
Wuctpyknust pass(). CormacoBaHHOCTh apryMEHTOB

OyHkIus Kak 00beKT. DYHKINK BBICITUX MOPSIKOB.

[IpakTuyeckas pabora

Oynkuu B Python

CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
JIssmOna-byHkms

5.5. [Nonyuyenne u npenodpaboOTKa JaHHBIX

Jlexnus

Bubl 1 MICTOYHUKY TaHHBIX

[Mpeno6paboTka maHHBIX

Monyns sqlite3 si3pika Python

[Monkmnrouenue u padota ¢ 6azamu JaHHbIX B Python
CamocrositensHast pabota

TecT 1 3a1aHus U1 CAMOTIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTepHAIOB
5.6. bubnmuorexa NumPy

Jlexnus

0030p OUOIMOTEK TSI aHANH3a JJAHHBIX

Berancnurensabie Gynkipm 6ubnmmoreku NumPy. Maccusebl.
Bexkropsl. Penienue nMHENRHBIX ypaBHEHHUN

[IpakTuyeckas pabora

[Monyuenne u npenodpadorka ganHbix. bubmmoreka NumPy.
CamocrositensHast pabota

Tect 1 3amanus U1 CAMOTIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
[Mpumepsl Koxa asst paboThl ¢ OubIHoTekoit NumPy

5.7. bubnuorexa Pandas

Jlexnus

[epBuunas pabora ¢ natagpeiimom

BBenenue B arpernpoBaHye U CBOAHBIE TAOIHIIbI

bazoBblie onepanuu ¢ DataFrame

Pabota ¢ mpomyckaMu u onepayy HaJ JaHHBIMU

Pabora ¢ HeckonbkuMu Tabuamu (Join)

CamocrositensHast pabota

Tect 1 3a1aHus U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTEePHAIIOB:
[Mpumepsl xona amns padboTel ¢ Gubnmuorekoii Pandas

5.8. ABTomaruzanus B pabore. AHATUTHKA JAHHBIX

Jlexnus



00630p 6ubnmorek Python mist paboTel ¢ pacniricanneM u aBTomMaru3anuu. bubnuoreka schedule
00630p Apache Airflow ais aHaTUTHKA TaHHBIX

[IpakTuyeckas pabora

bubnmuoreka Pandas. ABromaru3zaius B paboTe aHAIMTHKA JTAHHBIX
CamocrositensHast pabota

TecT 1 3a1aHus U1 CAMOTIPOBEPKH, U3yUCHHE IOTIOTHUTEIILHBIX MaTepHAIOB
5.9. Ilpumeps! ucnons3oBanus 6nbmmorek Python B paboTe aHanuTHKa JaHHBIX
Jlexnus

[MpumMep ananu3a qaHHBIX ¢ TOMOMIBIO OubHoTekn Pandas

[Tpumep ananu3a JaHHBIX U3 HECKOJIBKUX HCTOYHUKOB

Pabora ¢ marpurieii koppemsimun

Co3naHue MHTEPaKTUBHBIX I'Pa(HKOB

[MpakTuyeckas pabora

[Mpumeps! ucnions3oBanus 6ubmoTek Python B paboTe aHanMTHKA JaHHBIX
CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
[Ipumeps! xona

6. A/b-TectupoBanue

6.1. OCHOBHbIE MOHATHS MAaTEMaTHYECKON CTaTUCTUKH. [IpoBepka cTaTUCTUYECKUX THIIOTE3
Jlexnus

Ilenu u maH 3aHATHS

A/B-TectupoBanue

I'enepanbHasi COBOKYITHOCTh U BBIOOPKa

OCHOBHBIE TEPMUHBI, UCIIOJIb3yEMbIE B MAaTEMaTHYECKOM CTaTUCTHUKE

Buasl pactipenenennii. HopmansHoe pacnpenenesue

[Tapamerpudeckoe U HeapaMeTpUIecKoe TECTUPOBAHHUE

[Iposepka runoressl ¢ momoisio T-recra CThroIeHTa

Kpurepunit Manna- Yutau

Bapuantst nmposesenust A/B-tectoB

Hroru 3ansatus

[IpakTuyeckas pabora

OCHOBHBIE OHATHS MaTeMaTUYECKON CTaTUCTHKH. IIpoBepKa CTaTHCTHUECKUX THIIOTE3
CamocrositensHast pabota

Tect 1 3amanus U1 CAMOTIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTEePHAIIOB.
6.2. Opranuzanust A/B-tectupoBanus

Jlexnus

Ilenu u aH 3aHATHS

OTt60p ¥ popMUpOBAHHE THITOTE3

[TporHo3upoBaHne U IIAHUPOBAHKUE TECTUPOBAHUS

Hroru 3ansatus

CamocrositensHast pabota

Tect 1 3amanus U1 CAMOTIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTEePHAIIOB.
6.3. UuctpymenTsl anst A/B-tectupoBaHust

Jlexnus

Llenu u aH 3aHATHS

00630p uHCTpYMEHTOB Juist A/B-TecTrpoBanus

Kanbkynsaropsr A/B-TectoB

HUcnonp3oBanue Python

BusyanbHble KOHCTPYKTOPBI

[Ipoune BHEIHUE CEPBUCHI

Br16op nncTpy™MenTa juist A/B-TecTrupoBanus

Hroru 3ansatus



[IpakTuyeckas pabora

WuctpymenTsl anst A/B-tectupoBanus

CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MAaTepUaJIOB.
6.4. IIpumeps! npoBeaeHust A/B-TecToB

Jlexnus

[Moaroroska k A/B-TecTupoBanuto (IIOUCK KIIOUEBOW U CMEXKHBIX METPHK)
[Tpumep A/B-Tecta HOBOTO BapuaHTa JICHIMHTA

JlononHUTEIbHBIE acTIEKThI IpoBeneHus A/B-TecToB

[IpakTuyeckas pabora

[Mpumeps! npoBeneHust A/B-tectoB

CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUaJIOB.

7. Buzyanuzauusi JaHHBIX

7.1. OcHOBHBIE IPUHLIUIIBI BU3YyaJIH3alUU JaHHBIX

Jlexnus

DKCKypC B HCTOPHIO 1 COBPEMEHHOE COCTOSIHUE

Kakue ObIBaroT HaHHbBIE

Kaxk mbI BocipuHrMaeM HH(opManuio.

[IpakTuyeckas pabora

OCHOBHBIEC IPUHINIIBI BU3YaJTH3alNU JaHHBIX

CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKH, U3yUCHHE TOTIOTHUTEIILHBIX MaTEePHAIIOB.
7.2. Pa300op npuKIaHBIX HHCTPYMEHTOB BU3yaJIH3alllU JaHHBIX

Jlexnus

Yandex Datalens. [Toctpoenne auarpamm 6e3 mporpaMMHUpPOBaHUS
Ucnonb3oBanue 6ubmanorek Python mis Buzyanuzanuu. bubnuoreka Altair
Ucnonp3oBanue 6ubanorek Python mis Busyanuzanuu. bubnuoreka Seaborn
[MpakTuyeckas pabora

Pa360p npuKiIagHbIX HHCTPYMEHTOB BU3YaIN3alliH JaHHBIX
CamocrositensHast pabota

3agaHue Ui cCaMONIPOBEPKH, U3yUEHHE JOTOIHUTEIBHBIX MaTePUaJIOB.
7.3. bubnmoreka Matplotlib

Jlexnus

Beenenne B Matplotlib

[Tpumeps! mocTpoeHus rpaMKOB U MX KACTOMH3ALIUS

Kacromusanus rpadukos

[IpakTuyeckas pabora

bubmuoreka Matplotlib

CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKHU, U3yUCHHE TOTIOTHUTEIILHBIX MaTECPHAIIOB:
[Mpumepsl kona amst paboTel ¢ Gubmuorekoit Matplotlib

7.4. lmarpaMMBbl B KOHTEKCTE: MH(OIAHEIN 1 TPE3CHTAINN

Jlexnus

VHTepaKkTUBHbBIE CPEACTBA U CBA3aHHBIC NIPECTABICHUS

ITpe3zenTannu Ha ocHOBe nuarpamm. OOmMe NpaKTUKN

[Moaroroska nHpomnanenei u npezeHTanuii ¢ momoripio Yandex Datalens
[Moaroroska nH(pomaHeNel U Mpe3eHTAIMIN ¢ TOMOIIBbIO OnbIHoTeKH Altair
[IpakTuyeckas pabora

JluarpaMMebl B KOHTEKCTe: MH(OMAaHEeIN U IPE3eHTALUH

CamocrositensHast pabota

W3y4yeHune qOMOIHNTEIbHBIX MaTePHAJIOB



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Cucrema JUCTaHIMOHHOTO OOY4EHUSI:
OOyuatomieMycss He0OXOANMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.
[IpenonaBarento Kypca HEOOXOAUMO HAIMYHUE JOCTYIa aAMUHUCTPATOpa Kypca 1 000pynoBaHHe AJist

MPOBECHNUS TUCTAHIIMOHHBIX CEMUHAPOB (BEOMHAPOB), KAUECTBEHHBIN OTKAa30yCTOWYMBBIM JOCTYI B
CETh UHTEPHET.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

Jluteparypa u3 cpencts Kadenpsr:

1. A6npaxmanos, M. U. Python. Busyanuzanus nanseix. — M.: Matplotlib. Seaborn. Mayavi, 2020.
2. bonbe, A. U3yuyaem SQL. I'enepanus, BeiOopka u 06pabotka gqanubeix. — M.: Jlnanexruka, 2021.

3. Bacuibes, A. H. IIporpammupoBanne Ha Python B mpumepax u 3agagax. — M.: Jkemo, 2021.

4. NosepurensHoe A/B-tectuposanue / Koxasu, P., Tan, /1., Croii, A. — M.: JIMK Ilpecc, 2021.

5. ymm, P. HetipomapkeTtunr. Kak BiuaTh Ha nojco3nanue notpedureis. — Munck: [lomyppu, 2021.
6. JlrobanoBuy, b. [Ipoctoit Python. CoBpemenHsii cTuinb nporpammupoBanus. — M.: [lutep, 2021.
7. Makkunny, Y. Python n ananu3 ganusix. Tpetbe nznanue. — M.: IMK-IIpecc, 2023.

8. Mannenep, T. Busyanuzanus nansbsiX. [10MHBIN 1 HCUepIBIBAIOIIMNA KypC ISl HAYMHAOMMX. — M.:
Bombopa, 2023.

9. Monunapo, 3., ne ['paad, P. SQL. Coopuuk perientoB. 2-¢ uzz. — CI16.: BXB-IletepOypr, 2022.
10. Ilonkun, U. B., JIantea, A. . Metononorus Hay4HbIX UCCIEAOBAHUN U MPUKIIATHON aHATUTHKH.
— M.: byxu Beau, 2023.

11. PenByase, I1. Tpenunr no HeiipomapkeTuHry. [ ne Haxoautcs kHomnka «KynmuTe» B CO3HaHUU
nokynareisi? — M.: Okemo, 2019.

12. CaBenneB, B. Cratuctuka u kotuku — M.: ACT, 2021

13. Cammepdung, M.; nep. ¢ aur. A. Kucenesa. [Iporpammuposanue va Python 3: mogpoOnoe
pyxoBoacTBo — M.: CumBon-Ilmroc, 2020.

14. Cupoxkep, /., Kymen, I1. A/B tectupoBanue. Jlyummii cnocod npeBpaTuTh MOCETUTENEH caifTa B
nokynareneit. — M.: Wiley, 2020.

15. Tarumypa, K. SQL mns ananmmza nanasix. — CI16.: BXB-IlerepOypr, 2024.

16. ®enopos, /. 1O. [IporpammupoBanue Ha Python: yuebHoe mocobue st By30B. — M.: FOpaiir,
2020.

17. unace, Y. SQL: 6sictpoe norpyxkenne. — M.: [Tutep, 2022.

JomnonHurenbHas aureparypa



JlononHuTeIbHAS IUTEPATYpa U3 CPEACTB Kadeapo:

1. AmsBapec C. Kak co3nars npomykT, kotopbiii Kymsat: Merog Lean Customer Development. — M.
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Ddepbep, 2017.
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16. Bangep [1nac [I. Python s coxHBIX 3a1a4: HayKa O JAHHBIX U MAIIMHHOE 00yueHue: yueo.
nocobwue /st By3oB / iep. ¢ anri. W. [Manern. — CI16.: [Tutep, 2018.

17. Cammepdmig M. Python Ha npakTuke: co3aaHre KaYeCTBEHHBIX IPOTPaMM C HCIIOIb30BaHUEM
napasuienu3ma, OnbIuoTeK 1 nmarrepHoB / mep. ¢ anri. A. A. CnuakuHa. — Hayunoe uzn. — M.: JIMK
IIpecc, 2014.

18. Caeifrapt 3. ABroMaru3aius pyTHHHBIX 33/1a4 ¢ MOMOIIbio Python: mpakTudyeckoe pyKoBOACTBO
qutst HaunHarmux. — CI16.: [Turep, 2017.

19. ®enopos /1. OcHOBBI IpoTpaMMHUPOBaHUs Ha ipuMepe si3bika Python: yue6Hoe ocodue. — CII6.:
ITurep, 2018.

20. Tufte E. R. The Visual Display of Quantitative Information. — 2nd ed. — Graphics Press, 2001.
21. Yau N. Visualize This: The FlowingData Guide to Design, Visualization, and Statistics. — Wiley,
2011.

22. bazaneBa O. 1. MacrepcTBo Bu3yanu3auu nanHeix. — M.: Jluanextuka-Buissamc, 2018.

23. XKenessiabt []. ToBopu Ha s3bike nuarpamm. [TocoOwue 1o BU3yalbHBIM KOMMYHUKAIMSIM. — M.
ManH, MBanos u @epbep (MUD), 2008.

24. Cupoxep /1., Kymen I1. A/b-tectupoBanue. — Wiley, 2012.

7. llepedyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. KPI u OKR: B yem pa3Huna -
https://www.wrike.com/ru/blog/kpi-i-okr-v-chem-raznitsa-i-pochemu-dlya-uspeshnogo-koordinirovani
ya-proektov-nuzhno-i-to-i-drugoe/

2. 12 MeTof0B NPUOPUTU3ALINN TPOAYKTOBBIX IIeNeH -
https://vc.ru/marketing/274778-12-metodov-prioritizacii-produktovyh-celey-rice-wsjf-kano-i-prochie
3. Taiig Mo IpOAYKTOBBIM METPUKAM -
https://medium.com/@uxunicorn/raiii-no-npoayKkroBeIM-MeTpukam-4ccfc7b0504b

4. Kaxk BbIOpaTh METPUKH MPOAYKTA -
https://skillbox.ru/media/management/kak vybrat metriki dlya produkta razbiraem na primerakh/
5. Taiiz 110 unit-35KOHOMHUKE -
https://vc.ru/finance/48822-gayd-razobratsya-v-yunit-ekonomike-za-odin-den

6. Unit-askonomuka 3a 30 ciioB - https://gopractice.ru/product/unit-economics/

7. Metonpl IPOAYKTOBBIX UCCIENOBAHUM -
https://academy.yandex.ru/journal/11-issledovatelskikh-metodov-dlya-prodakt-menedzherov



8. Pazpaborka npoaykra -
https://portal.tpu.ru/SHARED/e/ERMUSHKO/ucheba/Tab5/05_Tema_Student.pdf

9. Meton ananu3a koHKypeHToB DAC - https://docs.cntd.ru/document/902215421

10. Yto Takoe CJM - https://roistat.com/rublog/customer-journey-map/

11. Kak onpenenuts 1eneByl0 ayqUTOpUIo Ipoaykra - https://dasreda.ru/learn/blog/article/1214

12. Atpubyuns Angexc.Metpuku - https://yandex.ru/support/metrica/reports/attribution-model.html
13. Atpubyums My Tracker - https://tracker.my.com/docs/tracking/attribution/about

14. TToctosx MyTracker - https://tracker.my.com/docs/tracking/postbacks/about

15. 5 mpakTHYECKHX COBETOB TI0 Pa3METKE COOBITHIA B IPUIOKECHUH -
https://tracker.my.com/blog/210/5-prakticheskih-sovetov-po-razmetke-custom-events-v-mobilnom-pril
ozhenii

16. MnTepaktuBHbIi yuebnuk o SQL -http://www.sql-tutorial.ru/ru/content.html
17. Odunmaneheiii caiit Python - https://www.python.org/

18. Cpena pazpadotku IDE PyCharm - https://www.jetbrains.com/pycharm/

19. PEP 8 — Style Guide for Python Code - https://peps.python.org/pep-0008/

20. Havano pa6otst ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started
21. https://reader.lanbook.com/book/2101#1

22. https://e.lanbook.com/book/100713

23. http://znanium.com/catalog/product/926871

24. Sample Size Calculator (Evan’s Awesome A/B Tools) -
https://www.evanmiller.org/ab-testing/sample-size.html

25. Kanbkynstop gocropepHoctd AB-tectupoBanus - https://mindbox.ru/academy/ab-test-calculator/
26.
https://biconsult.ru/services/razvitie-bi-sistem-trendy-i-dvizhenie-v-storonu-abi-vzglyad-so-storony-viz
ualizacii

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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

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

Tecrtep peryisipHBIX 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
[Mpodeccunonanbublil HHGOPMAIIMOHHO-AaHATTUTHYECKUH pECypC, MOCBSIIEHHBIH MAITHHHOMY
00y4YeHHIO, pacIiO3HaBaHUIO 00PAa30B M MHTEIUICKTYyaIbHOMY aHAM3y NAaHHBIX —
http://www.machinelearning.ru/

Nudopmanmonnas cucrema «Exnnoe okHo focTyna k oopazoBareibHbM pecypcam» (MC «EnuHoe
OKHO») — http://window.edu.ru/

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CamocrositenpHas paboTa MOIpa3lesercs Ha ayJUTOPHYI0 W BHEAYIUTOPHYIO. AYIUTOPHYIO
CaMOCTOSATENIbHYIO pabOTy COCTaBIAIOT NPAKTHYECKHE 3aJaHNs, KOTOPbIE BHIMOIHSIIOTCS CIIyIIATENIIMH
BO BpeMs YYeOHBIX 3aHSATHH, pe3yiabTaTbl €€ BBIMOJHEHUS NPOBEPSAIOTCS U OLCHHBAIOTCS
IpernojiaBaTesieM B yueOHOM Iporiecce.

BheaynnTopHas camocTosTenbHas paboTa BKIIIOYaeT (YOPMbI: H3ydeHHE JOIOIHUTEIBHON JIUTEPaTypHl,
MOJTrOTOBKA UTOTOBBIX IPOEKTOB 10 MOAYJISIM, ITOATOTOBKA MPOEKTA.

OCHOBHBIMH KPHUTEPHUSMHU KadeCTBa OPTraHU3aLUH CaMOCTOATENBbHOM pPalOOThI CIIy>KUT HaIU4yHue
KOHTPOJISl PE3yJIbTAaTOB CaMOCTOSTEIbHON pabOTHI.



OCHOBHBIMU COBPEMEHHBIMHU (pOpMaMU OpPraHU3ALH CaMOCTOSTEIbHON paOOTHI SBIISAIOTCS TBOPUECKHUE
pabotsl u pabora ¢ UHGOPMALTMOHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Hayxo€mkre TEXHOIOTHH U DKOHOMHKA HHHOBAIUI

Nnpo¢uJIb NOATOTOBKH: IIpuknagHON CUCTEMHBIA WHKXUHUPUHT
HenTp "Bricmias mxkona cucreMHoro nwxuaupuara MOTH"
LEHTP JAOTOJIHUTEIBHOTO, TOTIOIHUTEIBHOTO TPOPECCHOHAIBHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHHiN) - 3ayer
PazpaGoTunkm:

H.A. Canuna, npenonasareib

H.A. Jlonromnonos, npenogaBaTeib

A.A. by3synynkas, METOAUCT

K.U. 3ybuosa, kanz. puz.-Mar. HayK, IKCIEPT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CnocobGeH oprann30BbIBaTh H PYKOBOJIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATETHIO LIS JOCTHKECHUS IMOCTAaBICHHOMN
HeH

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHUIO
BO3HMKAIOIINX PA3HOIIACHU U KOH(IMKTOB

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacrpenessTh HOpYYEHHS YICHaM KOMaH/Ibl,
OPraHU30BBIBATH 00CYKACHUE PA3HBIX HJIEH U MHEHUN

[TK-1 Crocoben pa3pabarbiBaTh 1
peann30BbIBaTh MHHOBALIMOHHEIC
TEXHOJIOTHYECKHUE TIPOEKThI, HalleJICHHbIC Ha
CO3/IaHUE U OCBOCHUE HOBOH HayKOEMKOU
HPOAYKIUH

IMK-1.1 3HaeT ocHOBHbIE ()a3pl IKHU3HEHHOTO IHKJA
pa3paboTKU M CO3[aHus, a Takke CTaJAWU Ipolecca
MPOEKTUPOBAHUS CJIOKHOTO MHHOBAIIMOHHOTO HAyKOEMKOTO
MPOAYKTa

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

B pesynbrare nzyuenus aucuuiuinasl «IIpogykroBas aHannTHka» 00y4aromIMNACs JOIKEH:

3HATb:




WHCTPYMEHTHI OlleHKH 3(PpPEeKTUBHOCTH PabOThI AHAINTHKA;
OCHOBHBIC TIOHSTHUS BeO-aHAIUTHKH;
UCTIONIb3yEMbIC METPUKHY;
KOTHUTHBHBIC 3aKOHBI H IPUHIIAIIB BOCHPUATHS MH()OPMALIUH YETIOBEKOM;
OTJIMYHWA U OTPAaHUYEHUS TUNOB NaHHBIX SQL;
OTJINYUS HESBHOTO U SIBHOTO IIPEOOpa30BaHMs THITOB JaHHBIX B SQL;
PO KOJUTEKIMK ¥ QYHKIUH B TporpamMmupoBannu Ha Python;
ocobeHHOCTH paboThl ¢ (QyHKIHAMU B Python (MHOXXECTBEHHOE NpHCBAaMBaHUE, 3allaKOBKA U

pacnaxkoBKa 3Ha4eHUH, apryMEHTHI 110 YMOJIYaHHUIO);

BU[bI JAHHBIX, ICTOYHUKH JAHHBIX, CIIOCOOBI XpaHEHHUs JaHHBIX (CSV, tsv-(aiuibl U Apyrue);

Ha3HaueHue A/B-tectupoBanue U HHCTpyMeHTHI Python, TpeGyeMble 115t €ro BBIOTHEHUS;

CBOICTBA HOPMAJIBHOTO pacIpeleICHuUS;

BO3MOXHOCTH U OTPAaHUYEHUS [IapaMEeTPUUECKUX U HENapaMeTpUIeCKUX KPUTEPHEB;

BapHaHThI IpoBeneHust A/b-tecToB;

nousatue A-A tecra;

Ha3zHaueHHe TaOJHILI, CTPOK U CTOJIOOB IpH MpoeKTupoBanuu bJ1;

Ha3Ha4YeHHE KIIOYEBBIX MOJIEH B CTPYKTYpe TaOIunIbl;

HE0OXOAMMBIE TEOPETUYECKUE CBEACHHUS AJIsl IOHUMAHUS arperaliy JaHHbIX;

Ha3Ha4YeHue (QYHKIHH B S3bIKaX MIPOrPaMMHUPOBAHHUS;

MpUHLMIBI paboThl ¢ 0a30i nanHbIX SQLite ¢ momomrsio 6ubmuorex Python;

OCHOBHBIE IIOHATHUS MaTEMaTHUECKONW CTAaTUCTUKH, UCTIONb3YyEMbIE JUIsl aHAIN3a JaHHbIX;
ciydan mnpumeHeHus: T-tecta CrblomeHTa W Kputepus MaHHA-YUTHH [ TPOBEPKH

CTaTUCTUYCCKHUX T'HIIOTEC3;

NPUHIMIBL POPMYITHPOBaHUS, 0TOOpa ¥ HOPMHUPOBAHHS TUIIOTE3;
CIOCOOBI MPHOPUTE3ALIUH THIIOTES;
TUIBI 1aHHbIX SQL;
TepMuHonoruto bJI;
BUJIBI CBSI3EH MEX Iy TaOIuIaMu;
Ha3HA4YeHHE KIFOYEBBIX MOJICH I CO31aHMs CTPYKTYPBI 0a3bl JaHHbIX;
pas3nm4us B crioco0ax UMIIOPTa MOAYJICH;
CTPYKTYpPBI JIaHHBIX W HHCTPYMEHTHI, TpefocTaBiseMble Onbmuorekoir Pandas mist pabotsl ¢

JaHHBIMH

(YHKIIMOHAITLHBIE BO3MOXKHOCTH OJJHOT'O MHCTPYMEHTA JiJisl Bu3yanu3anuu Yandex Datalens;
0030pHO OCHOBHBIE HHCTPYMEHTHI st A/B-TectupoBanus;

IIOHATUE KOMaH[bl IIPOLYKTA;

POJIb aHAIMTUKA B KOMAH/IE;

PBIHOK BaKaHCHUI;

LIEJIM U 33/1a491 IPOJYKTOBON aHAJUTHKH;

OCHOBHBIE CIIOCOOBI OTIeHKH d(()EKTUBHOCTH paOOThl aHATUTHKA;

MOHATHE MPOAYKTA, KaK 00bEKTa UCCIIeIOBAHUS;

IOHATHE KOHKYPEHTHOM I'PyIIbl U OTKPBITBIX UCTOYHUKOB KOHKYPEHTHOIO aHaJIn3a;
CHocoObI U3MEHEHUsI IPOAYKTA, UCXOS U3 €r0 Pe3yIbTaToB;

MPUHIMIIBI PAaOOTHI CUETUYUKOB,;

aneMeHTHl nHTepderica Snnexc MeTpuku, uX Ha3HAuYCHUE,

¢dbyHknnonan cepsuca «Suaexc Metpukay;

MOCIEAOBATENbHOCTD ICUCTBUH AJI CO3/IaHUs U HACTPOUKH 1enu B SHekc MeTpuke;
¢dbyHaknuonan Sugekc MeTpuKy JUIsl HACTPONKHU OTYETOB;

OCHOBHBIE IPUHIMIIBI pabOTHI ¢ OTYeTaMu B MeTpuke;

KaK HUCIOJIb30BaTh BeOBU30p M KapThI AJIsl OBBIICHUS] KOHBEPCHH caiiTa;

Kak paboTaTh ¢ peKJIaMHBIMU KaMIIaHUSIMU M KOHTEHTOM B cepBuce «SIHaekc Merpukay;
KaK [OJKJIFOUUTh NIEKTPOHHYIO KOMMEPLIMIO JJIs aHAJIU3a IaHHbIX;

MOJKJII0YaeMble BHELTHUE HHTETpauuu 11 SlHnexc Merpuku;

KaK YYUTBIBaTh O(h1aliH-JaHHBIE B CEPBUCE;

IUTA 9eTo Ucroib3ytoTcst Merpuku u KPI;

KIIaCCH(PHUKAILIUIO METPUK;

nonatue Unit-5KOHOMHKa;

knaccuduranuu Unit-3KOHOMHUK;

OCHOBHBIE ()PEHMBOPKH ACKOMITO3ULIMHA METPUK, 3a4€M OHU HY>KHBI,

OCHOBHBIE 3Tallbl U METO/bI UCCIIENOBAHUM;

METO/bl U MHCTPYMEHTHI aHaJN3a,;

Kak HaCTpOMTh cepBHC AppMetrica;

otnuuus cepBuca AppMetrica ot Slanekc MeTpuku, 0COOEHHOCTH padOTHI;

KaK BBITIOJIHACTCS COOp AaHHBIX M €r0 HACTPOiKa B CEPBUCE;



yMeThb:



— aHaJIM3MPOBATh JaHHBIE cepBUca AppMetrica, enaTh BEIBOJBI M NIPEAIararh pEKOMEH/IaIiH;
—  BbIOparh M 00OCHOBaTH BHIOOpP BHJA JWMArpamMMbl, HAWIy4dIIUM 00pa3oM BHU3YaJU3HUPYIOIYIO
3aJlaHHBIC METPUKHU;
— BBIOpATh TUN JAaHHBIX B 3aBUCHMOCTH OT KOHTEKCTA 3a/1a4H;
— COCTaBHTb 3aMPOC, UCTIOJIB3Ysl MATEMAaTHYECKHE 1 JIOTHYEeCKHE (PYHKIINU B BEIYUCISIEMBIX CTOJIOIAX;
— BBIICTATH B 33/1a4u€ HA €CTECTBEHHOM SI3bIKE HEOOXOJUMOCTh IPUMEHEHHS 0a30BBIX KOHCTPYKLUIM
SI3BIKA;
— BBINOJIHATH BBITPY3KY JAHHBIX C HCIIONb30BaHWEM OnbnroTeku Pandas;
—  pematb CUCTEMBl JIMHEHHBIX ypaBHeHHU B Python maTpudHbIM MeTonOM, pemiath 3ajJadu C
[IOMOILBI CUCTEMBI JIMHEHHBIX YPaBHEHU;
— HCIIOJB30BaTh (PYHKIIMOHAIBHBIE BO3MOXHOCTH HECKOJIBKIX OMOIMOTEK B OTHOM ITPOEKTE;
— BBIOpATh CIIOCOO OLIEHKH CTAaTUCTUYECKUX TAHHBIX;
— TIPUMEHSTHh METOJbl MATEMAaTUYEeCKON CTaTUCTHKH ISl IPOBEPKU TUTIOTE3;
— wucnoib3oBatk T-rect CThIOEHTA ATl TPOBEPKU TUIIOTE3bI;
— OOBICHUTH Ha3HAUeHHE A-A TeCTa;
— comocTaBuTh cxemy b/l ¢ mpeaMeTHOH 00IacThio;
— COCTaBHTB 3aMpOC IS BEIOOPA YHUKAIBHBIX JJIEMEHTOB CTOJIOIOB;
— COCTaBHTh CIOKHBIN 3alIPOC C UCTIOIB30BAHUEM IO/13aIIPOCOB;
— COIOCTaBHTH M BHIOPATh HEOOXOAUMYIO CTPYKTYPY JaHHBIX Ul KOHKPETHOH MPAaKTHYECKOH 3a1a4u;
CO37aTh MPOTpaMMy IO ONHMCAHUIO 3aJadd Ha ECTECTBEHHOM S3bIKE C HCIIOJIb30BAaHHEM
TIOJTb30BATEIILCKUX (DYHKIIHIA;
— paboTtaTh ¢ MPOMYIIEHHBIMH 3HAYCHUAMH U TyOnuKaTamu, cogepkamumucs B DataFrame;
—  momyyars uHpopMmammio o DataFrame, BBIMHCIHTH ONHUCATENbHBIC CTATUCTUKU JUIS YHCIOBBIX
JAHHBIX, 00paTUThCA K 31eMeHTaM DataFrame mo mHIEKCy U OpsSAKOBOMY HOMEPY, H3MEHHUTh HHICKC;
— co3zaBaThb MHTEpaKTHBHBIE rpaduku ¢ animation(), FuncAnimation(), camera.animate();
— BBIYUCIIATH OCHOBHBIE CTATHCTHYECKHE TIOKA3aTEeNH;
—  HCIOJNB30BaTh CBOWCTBa HOPMAJBHOTO paclpeieseHus Ui OLEHKH HaOopa JaHHBIX B YCIIOBHSX
KOHKPETHOM ITPaKTUYECKON 3a/1a4H;
— Ppa3IMYHTh MTapaMeTPbl HOPMAIBLHOTO U t-paciipeeeHus;
— TPaBWIBHO U OAHO3HAYHO C(HOPMYIMPOBATH TUIOTE3Y [UIS 331aHHOI MTpeaAMeTHOI o0nacTu;
— ONPEACIUTH IPHUOPUTETHOCTH THITOTE3BI;
— HaIlMCaTh | 3aIlyCTUTh 3ampoc B amymstope SQL;
— COCTaBHTB 3aIPOC, 3aJAFOIINI HOBOE Ha3BaHUE (IICEBJOHIM) JUIS CTOJIOLIOB;
COCTaBHUThH 3aIllpOC, BBIMOJHSAIOMINN BBIUYUCICHHE IO KaXAOH CTpOKE TaOIMIBI C IOMOILIBIO
BBIYHCIISIEMOTO CTOJIOIA;
— HamucaTh KoMMeHTapuii B kofe SQL;
— COOTHECTH 3aIlpoC Ha €CTECTBEHHOM SI3BIKE C KIIFOYEBBIMU ciioBamu SQL;
—  Hammcarh mporpammy Ha Python ¢ mpumeHeHweM Mopayneil craHmapTHOW OWOTUOTEKH JUIS
KOHKPETHOH NMPAaKTUYECKOH 3a1a4H;
— HCIIOJIb30BaTh KOJUIEKIUH U (QyHKIMH JUIS HanucaHus nporpamm Ha Python;
— HanmcaTth coOCTBeHHYIO (PYHKUHMIO Ha si3bike Python;
— TIOIKJIIOYAThCs K 6a3e JaHHBIX M BHINOIHATH 3aPOCHl ¢ ucnonb3oBanueM Python;
— BHU3YaJU3UPOBATh JaHHBIC C IOMOIIBIO PAa3IMYHBIX BHIOB I'Pa(UKOB;
— TPUMEHATH QYHKIUH AJIS TOCTPOEHHSI OCHOBHBIX BHJIOB I'Pa(UKOB;
— CIIPOEKTHPOBATh M PEAJM30BaTh CBOM AamOop I s BU3yaau3alul Habopa JaHHBIX Ul KOHKPETHOM
NPaKTHYECKOU 3a1a4u;
— HaWTH OIKMOKU B MPOSKTHPOBAHUH AIIOOPIAOB M MPEATIOKUTD UX YITyUIICHHS;
— BBIOMPATH METPUKHU;
CaMOCTOSITEIIEHO BBIOMPATh HHCTPYMEHTBI JJISl TECTHPOBAHMS;
CIUIAaHMPOBATh TECTUPOBAHHUE: PACCUUTATh pa3Mep BBIOOPKHU U BpEMs MPOBEAEHHS TECTHPOBAHMS,
pa3nesuTh MOIb30BaTeIICH Ha TPYIIIBL;
— OIIEHWBATh dPPEKTUBHOCTH paOOTH aHATUTHKA,
— CO3/1aBaTh aKKayHT M yCTaHABJIMBATh CYCTYMK HA TOTOBBIN CAWT;
—  aHaJIM3MPOBaTh JaHHBIE M JEJaTh BBIBOJABI C MCHOJNb30BaHHEM (yHKIMOHana SHaekc MeTpuku
(otuetsl, BeObBu30p);
— ToxOMpaTh KIIOUEBBIC TPOTYKTOBBIE METPHKH;
— cuutarb UNIT u paccuutbiBare Unit-3KOHOMUKY;
— TPUMEHSATH OCHOBHbIE ()PEHMBOPKH JEKOMIIO3UIIMH METPHK;
— coOupaTh U OLICHUBATh TAaHHEIC;
— TPOBOAUTH BHYTPEHHUI U CPAaBHUTEJIbHBIN aHAJIU3;
— aHaJIM3HMPOBATh JAHHBIC JIMYHOTO KabuHera SHnexc MeTpuku (peKiiaMHbIe KaMITaHUH, KOHTEHT);
— pa3paboTarh 3ampoc UCXOJls U3 TpeOOBaHM OM3HEeC-3a/1auu 1 0OPMHTH €To Ha si3bike SQL;
— TPOBOIUTH MPEABAPHUTEIHLHYIO 00paboTKy MaHHBIX (monmydars uH(opmanuio o DataFrame, padorars



BJIAA€Th:

- METOIAMHU UCCIIEIOBAHUS U aHAJIM3a PhIHKA;

- HHCTPYMEHTaMH web 1 app aHaJIUTUKU;

- python 1 perenus 3aqa4 aHaIM3a JaHHBIX;
- postgreSQL;

- yandex DatalLens i BU3yanu3anuu JaHHBIX.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Monyns 1

TecToBble 3ananms

1. Yro u3 nepeunciennoro HE sBnsercs miocoM MaTpuuHON CTPYKTYPBl aHATUTUKH?
a) AHaJIUTUK TTyOOKO MOTPYKeH B KOHKPETHBIM MPOIYKT U 3HAET BCE 0COOEHHOCTH

b) AHATHTUK UMEET TECHYIO CBSI3b CO BCEH KOMaHJIOM MPOyKTa

C) AHAIUTUK BBINOJHIET 33Ja4d TOJBKO KOHKPETHOTO IPOAYKTa (YacTH NPOAYKTa) M NIyOOKO
MOTPY’KEH B CIICHUPUKY

d) Bzanmo3aMeHIEMOCTh YJICHOB KOMaHbI

2. Uto U3 mepeurncIeHHOTO SBISETCS TUTFOCOM (TUTFOCAMU ) TOPH3OHTAILHON CTPYKTYPHl aHAIUTHUKY?
a) OOMeH ombITOM, O0yYeHHE U TIOJICPKKA B KOMaH/IE aHATMTUKOB
b) CranmapTu3saius nporeccoB

C) AHATUTUK BBHINOJIHIET 33Ja4M TOJBKO KOHKPETHOTO MpPOAYKTa (YacTH MPOAYKTa) M TIYOOKO
MOTPYKEH B CIICITUPUKY

d) Jlerkast 3aMeHsIeMOCTb YYaCTHUKOB KOMaHIbl

3. YTo0 M3 nepeurcIeHHOr0 SIBISETCS HEOCTaTKOM MAaTPUYHON CTPYKTYPbI aHATTUTHKU?
a) Her oOMeHa orbIToM MeX/y KOMaHaMH aHAJIUTHKOB
b) [Ipobnembl 3aMEHSIEMOCTH aHATUTUKOB

C) AHQJINTHKH Pa3HBIX KOMaH/ MOTYT OJHOBPEMEHHO peIIaTh OfHY M Ty K€ Ipobiemy, He 3Has 00
3TOM

d) C10XHO 00€CIIeUnTh OI[HHaKOBLIﬁ YPOBCHBb aHAJIMTUKOB BO BCCX KOMaHAax

4. YTO U3 IEpEUUCIICHHOTO SIBIISIETCS] HEAOCTATKOM FOPU30HTAILHON CTPYKTYPbI aHATUTUKN?

a) [Ipobnembl 3aMEeHIEMOCTH aHAIUTUKOB

b) AHanuTUK HE YyBCTBYET ceOsl MOJIHOMPABHON YacThI0 KOMaH/bl IPOayKTa (Oru3Heca)

¢) AHAJIUTUK MOXKET HE 3HATh JleTallel pa3BUTHUS POLYKTa/UIMETh HETYOOKOE OIPy>KEHHE B POLYKT
d) Het oOMeHa onbITOM MEXAy KOMaHJaMH aHAJIUTHKOB

5. Yro u3 nepeuncnennoro HE siBisiercs metpukoit s dekruBHOCTH?
a) daily active users

b) monthly active users

C) KOJI-BO YCTAHOBOK MPHJIOKCHHS

d) KoHBepCcHUs B MOKYTIKY

6. UTo U3 MepeurcICHHOTO SBISIETCS METPUKOH pocTa?
a) YHUKAJIbHBIE KITUKU

b) monthly active users

c) ctr

d) KoHBepCcHUs B MOKYTIKY

7. UTO W3 MEPEYUCIICHHOTO HE MOXET SIBISATHCS KIIOUEBBIMH METPUKAMH YHCTO TOAMUCOYHOTO
npoaykra ?

a) KJIIMKU Ha YHUKA

b) monthly active users

c) ctr



d) pexsiamHas BeIpydKa Ha 103epa

8. UTO U3 MepeyncIeHHOr0 MOXKET ABISATHCA METPUKAMH MPOIYKTa C pEKIaMHOW MOHETH3AIHE?
a) ctr KapTouex

b) MAU

¢) Beipyuka Ha 1000 ceccuit

d) xouBepcus B B 100aBICHUE TOBApa B KOP3UHY

Monyns 2
1. BwiGepuTe BepHbIN BApUAHT OTBETA.

PaccmorpuMm B KauecTBe IPOAYKTa YNAKOBKY € MOJIOKOM. YUTO MNPOMCXOAWUT € BOCIPHUHUMAEMOM
LEHHOCTHIO MOJIOKA JJIsl PAAOBOro MOTPeOUTENs IpU YBEIMUECHUH POZHUYHOM LIeHHI B 3 pa3a?

a. Camxaercs
b. He usmensercs
c. YBelmumuuBaeTcsa

. BriOepute BepHbIE BApHAHTHI OTBETA. YTO OTHOCUTCS K MOAEISIM CO3/1aHUSI HOBOTO MPOIyKTa?
IDEO

. VTEM

Stage-gate

BAH

SWOT

PEST

o Ao o N

3. Buibepure Bepubie BapuanThl orBeTa. Kakue meronslt HE oTHOCSTCS K KOMTMYECTBEHHBIM METOJaM
rccieoBaHus mpoaykra’?

a. Meroj dokyc-rpymi
b. UX-tectupoBanue

c. ['myOuHHBIE HHTEPBBIO
d. A/B-tectupoBanue.

4. BseiOepuTe BepHbIEC BapHAHTHI OTBeTa. UTO M3 CIUCKA SBISETCSI OCHOBHBIMH TPYIIIIAMH KPUTEPUEB
VTEM-ananu3za?

. DKOHOMHYECKHE

. TexHOMOTrMYECKHC

. IIpousBoacTBEeHHbBIE

. Jloructuueckue

. KommyHnukarnmonnsie
IlonmuTnueckue

. MapkeTnHrOBBIE

50 o o 6 o

. IlenHoctHBIE

Monymns 3

1. BeiGepute 3a1a4, KOTOpbIE MOKHO PELIUTDH C TIOMOLIbIO BEO-aHATUTHKH
Onpenenutp, KaKue MaTepUabl caiita O0JIbIIE HPABATCS MOCETUTEISIM
VY3HaTe CpeaHUI YeK OT MPOJak HOBBIM KIMEHTaM

[TocuuTare MapKMHaJIBLHOCTH OM3HECA, BKIIIOYAs 3aTPaThl HA TPY/
BrIABUTH NIPUYMHEI YX0/a ¢ caiiTa

2. C moMomIpl0 Kakoro MHCTPYMEHTa MOYKHO YBHJETH 3allMCh MOBEICHHS IIOJIb30BATENs Ha CaiiTe B
¢dbopmare Bueo?
Kapta ckpomnunra



Kapra ximkoB
Be6Bu3zop
Kapra ccpuiok

3. lannbie B otuerax SAnnexc Metpuku u Auaekc Jlupekra OyayT OTIUYATHCS, €CITH
HE yKa3aH CUETUUK B pEKJIaMHbIX KamnaHuax f./{upekra

Ha CaliTe CTOUT UUKINYECKUI PENUPEKT

CUETYMK CTOUT HE Ha BCEX CTpaHULAX caiiTa

B OTYETAX €CTh JIaHHbIE 110 podoTam

4. TepBblit 00s3aTENBHBIN dTAIl IPU HACTPOLiKe oTIpaBku In-App mokymnok u Revenue sto
Co3pnaHue TeCTOBOIO MPUIIOKEHUS

[Nonxmrouenue BanugalMy NOKYIIOK

Co3nanue oobexra Y MMMutableRevenuelnfo

Hactpoiika orripasku Ad Revenue na API Key

Monyns 4

1. Kaxoit arpuOyT TaObmuIlsl 6a3bl JaHHBIX UCTIOIB3YIOT JIJISl OHO3HAYHOHN HIeHTH(DHUKAIINY 3amuch?
MIEPBUYHBIN KIIFOY

[JIABHBIN KIIFOY

KITFOYEBOH UICHTU(UKATOD

YHUKaJIbHBIA KITHOY

2. ComocraBbTe TUIBI JaHHbIX SQL 1 mpuHIMaeMble UMHU 3HAUYEHUSI.
BOTIPOC OTBET

integer 12012020

timestamp 2020-01-12 14:20:59.537

date 2020-01-12
time 14:20:59.537
varchar ‘12 suBaps’

3. Tabnuia ‘auto’, copeprkaiias JaHHbIE 00 aBTOMOOWIISIX, UMEET CTPYKTYPY:
Hassanue nosns Hasnagyenue noss
auto_id (primary key) yHHKanbHBIN HIIEHTH()HUKATOP aBTOMOOWIIS

auto_brand MapKa aBTOMOOMIIS
auto_color IBET

auto_year roj BBIITyCKa
auto_number TOCHOMED

auto_cost CTOMMOCTbD

Kak mpaBwibHo Hamucare SQL-3ampoc [uist BeIBOJa Beell mHpOpMaIu o aecsTi Hauboliee J0pOorux
ABTOMOOMJISIX, CONEPIKAIUXCS B TabmuIIe?

SELECT * FROM auto ORDER BY auto_cost DESC LIMIT 10
SELECT * FROM auto WHERE auto_cost LIMIT 1, 10
SELECT * FROM auto (1, 10) ORDER BY cost DESC
SELECT auto_cost FROM auto ORDER BY 10 ASC

4. Tabnwuma ‘auto’, copepxkainas JaHHbIE 00 aBTOMOOUIISX, UIMEET CTPYKTYPY:
Haspanue nomus Hazunauenue nosns

auto_id (primary key) yHHMKanbHBIA HIEHTHPHUKATOP aBTOMOOMIIS
auto_brand MapKa aBTOMOOHIIS

auto_color IBET



auto_year roj BbIITyCKa
auto_number TOCHOMED
auto_cost CTOMMOCTbD

Kak npaBusibHO Hanucarh SQL-3ampoc i BbIBO/IA CITUCKA TOCHOMEPOB aBTOMOOMIICH, BBIMYIIICHHBIX
nocite 2020 roga?

SELECT auto_number FROM auto WHERE auto year>2020
SELECT * FROM auto WHERE auto year<2020

SELECT auto_number>2020 FROM auto

SELECT auto_number FROM auto LIMIT auto year>2020

Monyns 5

1. Kaxas Bepcus s3bika Python siBnsiercst akryansHOU B HacTosiee Bpems?
Python 3.X

Python 2.6.X

Python 1.X

Uro Takoe MHCTPYKIHMSA B SA3bIKAX IPOrPaMMHUPOBAHUS?

KOMaH/1a JJ1s1 BBIIIOJTHEHUS KaKoro-JIM0O AeHCTBUS

JOKYMEHT C IEpEYNCIEHUEM BCEX KOMaH/ SI3bIKa

JaHHBIE, KOTOPBIE MTOJIB30BATEND BBOAUT C KOHCOJIH B IPOTrpaMMy

e o o o IV

CIICIICMMBOJIbI, UCITIOJIB3YyCMbIC I HAITMCAHU KOAA

3. Kakwue 31eMeHTBl UCHONB3YIOT Ui (popMUpOBaHHs CTPYKTYpHl mporpammsel B Python? BriGepute
BCE€ BEPHbIE BAPUAHTHI.

poOeTbI
JBOETOYHUE
TaOyISIIHS
(durypHbIE CKOOKH
KOMaH/JIbI SI3bIKa

3HaK #

Kak BeImisiiuT cTpykTypa nporpammsl Ha Python?
[Iporpamma — Mogayns — MHCTpyKIHs
[Iporpamma — MHcTpykuus — Monyib
Monyne — IIporpamma — MHCTpyKIHs

e o 0o o

[Iporpamma — Mogyns — BelpaxeHue

5. Kakoil U3 HIKENpPUBEJEHHBIX HCTOYHUKOB MAaHHBIX XOPOILIO MOAXOMUT Jii TPEHUPOBKU U
OTPaOOTKH HABBIKA aHAJINA3 JTAHHBIX ?

Kaggle
GitHub
BcemupHhsriii bank

Poccrar

Kakoe 13 mpuBeJICHHBIX PACIIMPSHUN JaHHBIX OCHOBAHO HA JIPYTOM SI3bIKE MPOTPAMMHUPOBAHHMS?
json
.sav
.CSV

e o 0 0 O

Asv

7. Bwl 3anucanu koMaHay Uit nonydeHus: nHpopmanuu o aaracere df.info(). Kakas nndopmanus HE
coaepxkurcs B meroge info()?

BOIIPOC C BEIOOPOM OJTHOTO BapHaHTa OTBETOB



KOJIMYECTBO IIPOIYLIEHHbBIX 3HAUECHUM
pa3Mmep paracera

HUMEHA KOJIOHOK

BCE 3TO COJEPKUTCS B BblIau€ METONA

8. Uro Oymet monmy4yeHo Ha BbIxoze npu npuMeHenne merona duplicated() k naradpeiimy?
I I
al4
b25
c36
e False, False, False
e False
e True
e False, False, False, False, False, False
Monyns 6
1. YTo moHMMAIOT MOA PENpPe3eHTATUBHOCTHIO TaHHBIX?
® CBOMCTBO BBHIOOPKH, KOTOPOE 03HAYAET, YTO BEIOOPKA COOTBETCTBYET I'€éHEpaIbHON COBOKYITHOCTH
® TapaMeTp, ONpeACIIONINNA BHEITHUN BU HOPMAJILHOTO PACIIpele/ICHHS
® CBONCTBO BBHIOOPKH, KOTOPOE 03HAYAET, YTO BEIOOPKA MMEET HOPMAJIbHOE pacIpeeIcHue
® CBOICTBO BHIOOPKH, O3HAYAIOIIEE, YTO €€ AIIEMEHTHI ObLTH C(HOPMHUPOBAHBI a0COMIOTHO CITy4aliHBIM
o0pazom
2. BrlOepute U3 CHHCKa ONUCATENLHBIC CTATHCTUKH, KOTOPHIE SIBISIOTCS MEPaMU W3MEHYHBOCTH.
Ot1MmeTbTe BCE BEPHbIC BAPUAHTHI.
® jucnepcus
® CTaHAApPTHOE OTKJIOHEHUE
® pasmax
® MeauaHa
® cpenHee 3HAUYCHUE
® TUCTOTpaMMa 4acToT
3. Kakoe pacnpenenenune Oyaer npuoOperars BHIOOpKA IPH YBEIWYEHUHM KOJIUYECTBA HE3aBUCHMBIX

CIIy4ailHBIX BEJIMYUH B HEH?

4.

HOpMaJbHOE
SKCIOHCHIIMATILHOE
paBHOMEpHOE
OMHOMHAILHOE
JIOTOHOPMAJTEHOE

BEI BEITIOTTHSICTE CpaBHCHHC JIBYX BLIGOpOK. B kakux ClIydyasaX MOKHO HCIIOJIb30BaThb KpI/ITepI/Iﬁ

CreronenTa Ui Takol 3aiaun? BeibepuTe Bce BEpHbBIC BAPUAHTHI.

Br16opku chopMupOBaHbI U3 HOPMAJIBHO PACIpPEIIEHHBIX TeHEPATIbHBIX COBOKYITHOCTEH
CpaBHMBaeMble I'eHEpaJIbHbIE COBOKYITHOCTU UMEIOT OJUHAKOBYIO AUCIIEPCUIO
CpaBHUBaeMble I'eHepabHble COBOKYITHOCTU UMEIOT OJJMHAKOBOE CPEIHEE 3HAUCHHE
CpaBHUBaeMble I'eHEepaIbHblE COBOKYITHOCTH UMEIOT OJMHAKOBOE MaTeMaTu4eCcKoe OXKUJaHue
CpaBHUBaeMbIe BBIOOPKH UMEIOT JUCKPETHOE pacrpe/ielieHue

Monyns 7

1.

CKOITBKO IIPUMEPHO TBHICSYEIICTUN HACUUTHIBACT BU3yaIn3alusl OJaHHBIX (He cuuTas TJIMHAHBIX

TaOJIHI] ¥ COBCEM PEAKUX MMPUMEPOB)?

® [10JIOBUHY TBHICAYCIICTUA



® OJHO TBICAYCIICTHUC

® I10JITOPA THICAYCIICTHA

® 1BA THICAYCIICTHUA

® /IBa C MIOJIOBUHOM THICSYECIICTHUS

2. Yrto gemMoHCTpUpYyeET puMep DHCKoMOa?
® [10JIb3y BU3YaJIN3aIMN
® [10JIb3Y YHCJICHHBIX PacyEéTOB

3. Kakue nBa 13 TpEX NMepeyrCIICHHBIX 3HAYCHHH CJI0BA «BU3YaIIU3aLUs» PEICBAHTHBI LIEIH
BU3YaJIM3aL1H JTAaHHBIX?

® TipesicTaBieHre (GU3NIECKOTO SBICHUS WK mpoliecca B popme, YIIOOHOM ISt 3pUTEIHHOTO
BOCHPUSTHS;

® METOJIMKA HaIPaBJICHHOTO BBI30Ba 00pasa;

® CO3JaHUE MCHTAJIBHOW MOJIEIIH 4ero-Jn0o.

4. K kakoii u3 obnacteil BU3yanu3auy JaHHBIX OJIMKE BCEro BU3yallbHasi OM3HEC-aHATUTHKA?
e Maremaruueckasi BU3yaau3anus

e HayuyHas BU3yanu3anus JaHHBIX

e Busyanusanus craructuaeckux aanubix (InfoViz)

e lludorpaduka, B T.u. B CMU (Infographics, Data journalism)

e Busyanu3anusi JaHHBIX Kak UcKyccTBo (Data Art)

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. Keiic: kIMeHT coBepIIMI MEPBYIO MOKYIKY: cpeaHuit yek — 1600 pyOreit, CTOMMOCTh IPUBJICYEHUS
knuenta — 200 pyOneii, cebecromMocTh Tponyknuu — 750 pyOneld. 3areM COBEpIIWI BTOPYIO
Nnokynky. JlaHHble O BTOpOi MOKymke: cpeanuid uek — 300 pyOneit, croumocts yaepxkanusi — 50
pyoneii, cebecronmocts marepuanoB — 40 py6neii. [locunraiite, KaKyr0 NpHOBLIL MPUHEC KIMEHT,
KOTOPBIN COBEPIIWII ABE MOKYNKUA. OTBET 3anUIIuTe HUPPOI.

2. 3apmava: VHTepHeT-MarasuH MO TMpOAa)ke Belled Uil HOBOPOKACHHBIX; KommaHusi B stHBape
nmoTparuia 2 MIIH pyOJiei Ha MpuUBJicUeHUE ayTIMTOPHH C MIOMOIIIBI0 pekiambl B «Google ads»; Banoas
npuOBLIL C PEKJIAMHOIO KaHana B ssuBape coctasuia 700 Teic. pyonei, B ¢pespane — 300 Thic., B MapTe
— 100 TbIC., B anipersie — 65 Thic., B Mac — 15 Teic., a B urone — 0; 3a Bc€ Bpems yepes «Google ads»
npuio 20 ThIC. MOJIB30BaTENEH.

3. Tlpocmorpure 10 3anmceli B BeOBu3ope B TecToBoM akkayHTe SHIekc MeTpuku ¢ HanOOmbIIeiH
aktuBHOCTBIO (https://metrika.yandex.ru/stat/visor) u Hamumure 5 OPEAIOKECHUN Ui MOBBILICHUS
3¢ HEKTUBHOCTH caiTa.

OTBeT NOMKEH BKJIIOYATh B ce0f HE TOJBKO NPEUIOKEHUS 0 MOBBIIICHUIO NMPOU3BOAUTEIBLHOCTH
caiita, HO 1 000CHOBAHHUS - T.€. T0OYEMY Bbl UMEHHO TaK CUMTAETE.

[Ipumepsl, B KAKOM BUJE BBl MOXKETE OTBETUTH:

* “CTOMT MOMPaBUTHh BEPCTKY B MEPBOM OJI0Ke, YTOOBI HA MOOMJIBHOM 3KpaHe HE Ye3Xall 3ar0JI0BOK,
9TO BUAUM B 3anucu ot 27.07.23 B 11.05”

* “¢opma Ha mATOM OJIOKE HE KIMKAETCA € MEPBOTO pa3a, 3Ta OMKOKa MOBTOPAETCS B 2X ceaHcax - OT
24.09.23 B 19.09 u ot 16.10.23 B 11.08, cCTOUT NMPOBEPHUTH MMOYEMY - MPH HEOOXOJMUMOCTH MU3MECHUTH
MEXaHUKY padoTh”

4. Y Bac ectpb 3amada ormpaBuTh u3 CRM o00bem mnpomaxk 1o ximeHTaM. Hanwmmmre
II0CJIEI0BAaTEILHOCTh ASUCTBUI IO IIaraM, Kak MMEHHO BBI 9TO CJIEIaeTe

[Ipu oTBeTe yunThIBaiiTe NaHHBIC U3 cripaBku https://yandex.ru/support/metrica/crm/about.html



5. Cosnatite deeplink JUIS NPUIOKEHUS Ozon
—https://play.google.com/store/apps/details?id=ru.ozon.app.android

Jiist aToro Bam noTpedyercs 3aperucTpupoBarbes B Anmn MeTpuka.
Jlanee - co31aTh TECTOBBIM BapUaHT MPUIOKEHHS.
OTBeT - CO3AaHHBIN AUIITHHK.

Jast OTBETa Ha 9TO 3ajaHue, noTpedyeTcst 3aperuCTPUPOBATHCS 31€Ch:
https://appmetrica.yandex.ru/about u Haxatb “[logKiarounTs”.

Hanee BBecTu npuiioxkerue. [IoMHHTE, YTO BBl CO3/1a€Te MMEHHO TECTOBBIN BapWaHT, AJIsl TOTO YTOOBI
HOHSATh, KaK 3TO paboTaeT, ¥ 0e3 BHECEHHSI U3MEHEHUH B CAK NPWJIOKEHUH JAHHBIX IO MPUIOKEHUIO
BbI HE TIOJIYYHTE, HO JUISI CO3/IaHusl IUTUIMHKA HAM 3TOrO BapraHTa Oy/leT 10CTaToYHO.

6. Mecsiu u BpeMs roga

Ha Bxon mporpamMmbl IOCTyMAaeT [ENI0e YMUCI0 — MOPSAKOBBIA HOMep Mecsiia. Hanummre nporpammy,
KOTOpasi BEIBOJUT MOCTPOYHO HA3BaHWE MECAIA M BpeMs T0Jla, K KOTOPOMY DTOT MECSI[ OTHOCHUTCS.
HazBanue Mecsiia u BpeMeHH ToJ1a JIOJIKHBI BBIBOJUTHCS C MalICHHKOH OYKBBI.

Ecnu BBOgMMOE UmMcCIiO HE TIonajaet B auana3oH [1; 12], mporpaMma BBIBOAUT «OIIHOKAY.

[Tpumep paboThI MPOrpaMMBI:
Bson BriBox
7 HIOJIb
JIETO
15 orroKa

7. YHUKaIbHBIN CITMCOK CJIOB

HanummuTe mporpammy, Kotopast OyleT CUMTBHIBaTh CIIMCOK CJIOB M BBIBOAWTH TOJIBKO YHHMKAaJbHBIC
CJIOBa B JAHHOM CIIHCKE.

Kaxnoe cnoBo BBoAUTCS B HOBOM CTPOKE, CIUCOK CUUTBIBAETCS IO TEX IOp, OKAa HE OyAET BBEACHO
CJIOBO Sstop.

[lopsinok BbIBOAA CIIOB IOJKEH COOTBETCTBOBATH HOPAAKY BBoJa. Kaxioe cioBO BHIBOOUTCS C HOBOM
CTPOKH.

[Ipumep pabOTHI TPOTpPaMMEL:
Bog  BriBojg
apple  apple

cherry  cherry
apple  banana

banana orange
orange apricot
banana

banana

apricot

orange

stop

8. baszossle oneparuu ¢ DataFrame

[Ipumeuanue nis penakropa:

9TO 3aaHue ¢ aBTonposepkoii B JIMC

CYTh 3a/I1aHusl — Hamucarh Koz Ha Python

Bamr komtera coznan df — o6bext DataFrame u nmepenan B paboty Bam:

I I I
0 1.0 5.0 NaN
1 2.0 6.0 NaN
2 3.0 NaN 7.0
3 4.0 NaN 6.0



BrimonauTe cnenyromye onepanui NPUMEHATENBHO K JaHHOMY 00bekTy df:

3aMeHNTEe WHACKCHI CTPOK Ha IMOCIIEAOBATEIBHOCTh YMceN OT | 10 4, MCIONb3ys COOTBETCTBYIOIIHMMA
Meton onbnuorexu Pandas.

[lepenmenyiiTe Ha3BaHHA KOJOHOK B IoclenoBarelnbHOCTh OykB A, B, C, wucnoms3ys
COOTBETCTBYIOIINI MeTo Onbimmoreku Pandas.

3amMeHHUTe MPOIYIICHHbIE 3HAUEHHUS YHCIOM 55.
[Tpumeyanue: HUKaKUe pPe3yIbTaThl pabOTHI IPOrpaMMBbl BBIBOAUTH Ha 3kpaH HE Tpebyercs.

[IpenBapurensHas 3arpy3ka okHa orpera’

import numpy as np

import pandas as pd

df = pd.DataFrame(np.nan, index=[0, 1, 2, 3], columns=['T', '[", 'III'])
df.loc[0,"I"] = 1

df.loc[1,"I"] =
df.loc[2,"I"] =
df.loc[3,"I"] =
df.loc[0 "H"] =
df.loc[1,"II"] =

df.loc[2 "IH"] =
df.loc[3,"III"] = 6

# nmanee 3alUIINATE Ball KOJ

9. bazosslie oneparuu ¢ maccuamu NumPy

V Bac ecTh 2 OTHOMEPHBIX MacCUBa:

e array = np.arange(10) ** 4 — maccuB TuIaTeKEH MO UTPaM U3 CEPBHUCA;

e array 2 =np.arange(10) ** 3 — maccuB TuIaTeKei 1Mo MOAMUCKaM B CEPBHCE.

BrinosiHUTE MOCIE10BaTEILHO CJICAYIOIINE 3aaHus IPUMEHUTCIIbHO K HCXOAHBIM MaCCUBaM.

1) Ompenenure o0UyI0 CymMMy AOXOAa Cpa3y Mo 2-M HoToKaM. J[Isi 3TOro cHavyama CIIOXKHUTE
[IOJIyYEHHbIE MAaCCHUBBI, IIOCJE YEro IOJy4yUTe CyMMYy BCEX 3JEMEHTOB. Pesynbrar coxpaHuTe B
MIEPEMEHHYIO array _sum.

2) BerumcnuTe, HACKOJIBKO OONBIIE JICHET NMPUHECHA Mpojaka Urp 3a yKasaHHbBIN mepuoj. Pesymbrar
coxpaHuTe B iepeMeHHyto array_difference.

3) Coxpanure 2-if 2I€eMEHT MaccHBa 10 IJIaTeXaM Urp B IIEPEMEHHYI0 game payments2.
4) CoxpaHuUTe MOCIEIHUHN JIEMEHT MacCUBa T10 IJIaTeXaM MOJICOK B IIEpeMEHHYI0 subscription_last.

OOparure BHuUMaHue: B 3amaHusx HE TpeOyercst BBIMOIHATH BBIBOJ IMOJTYYEHHBIX PE3YJIbTaTOB Ha
JKpaH.

[IpenBapuTenbHas 3arpy3ka OKHa OTBETa
import numpy as np

array = np.arange(10) ** 4

array_2 = np.arange(10) ** 3

# nanee HaNMIIMTE Ballle PEIICHUE

3amanne 1. AHanu3 pa3nuuuil B CpelHEM BpPEMEHHM, 3aTpadlMBaeMOM CTYICHTaMHW Ha y4ely c
HCIIOJb30BaHUEM t-TECTa.

bbulo 3amMeueHO, 4TO CTYAEHTHl UMEIOT HU3KYIO KOHLIEHTPALMI0O BHUMAaHUS U OTBJIEKAIOTCSI BO BpEMs
pabotsl ¢ yueOHbIMU MaTepuanamu. [loaToMy ObLT IpeAIoXKEH MOAX0 K U3YUSHHIO C UCIIOIb30BAHUEM
reiiMupukanui. Mpl lyMaeMm, 9TO TaKUM 00pa3oM CTYJEHTHI OyayT OoJbIIe YBICUSHB MAaTCpPUAIOM U
MEHbILIE OTBJIEKaThCs. B pe3ynprare cokparuTcs BpeMsi pabOThl C KOHTEHTOM Kypca.

CrynenTsl nopeneHsl Ha ABe rpynnsl. I'pynma A cocrout u3 20 cTyneHtos, a rpymmna B — u3 24
cTyneHToB. Bam TpeOyercs mnpoBepuTh, €CTh JM CTaTUCTUYECKHM 3HAYMMas pasHHULA B CPEIHEM
KOJIMYECTBE YacOB, KOTOPBIE JIBE TPYIIIBI CTYJCHTOB MPOBOIAT B HEAEIIO 3a yueOoil. MicxonHble JaHHbIE
O KOJIMYECTBE 3aTPAueHHbIX YacOB B HENENIO JUI KaXKAOTo CTyJACHTa ObUIM cOOpaHbl M HAaXOAATCS B
(atine [Cepinka Ha daitn Excel — students.xIsx] Ha nmcre «Pacuer t-kpurepus».

BrimonauTe CpaBHCHHUC PC3YyJIbTATOB JIBYX I'pYIIIl C UCIIOJIB30BAHUCM t-tecra CTBIOI[CHTa.



Jlist 3TOTO IIpe/yIaraeM BaM MpOAEIaTh CIEAYIOLINE 1Iaru:

CdopmynnpoBarh HyJIEBYIO U allbTEPHATUBHYIO THIIOTE3HI.

Paccunrars cpeHee 3HaUYCHNE U CTAHAAPTHOE OTKIOHEHUE IS KaXK10H BEIOOPKH.
Paccunrars t-kputepuil.

Omnpenenuts KpUTHUECKOE 3HaUEHHE p-value.

Cnenarb BBIBOJI O NPHHATHM WM OTBEPKECHUHM HYJIEBOW THIIOTE3bl, NPUHSB YpPOBEHb 3HAYMMOCTHU
paBHbM 0,05.

[IpemyiokeHHbIE aHHBIE MMEIOT HOPMAJIbHOE paclpelleIeHue U paBHbIE AMCIEPCUH, I103TOMY BBI
CIIOKOMHO MOYKETE HCIOJB30BaTh t-TECT. B KadecTBE pelIeHHs yKakKWTE B MOJISIX BBOJA pPE3YIBTATHI,
[I0JIyYEHHbIE Ha Ka)KJIOM U3 1L1aroB BBIIIOJHEHUS 3aJaHHUs.

Ilonst s BBozma oTBeTa

Bce npobOHble 3HaueHHMS, 32 MCKIIIOYEHHEM KPUTHYECKOTO p-value, OKpymiHuTe J0 JBYX 3HAKOB IIOCIIE
3amsaToil. B xauecTBe pa3mpenuTens nenoi 1 ApoOHON 9acTH UCTIONB3YHTE CUMBOJ 3aIISITON «,).

I'pynma A I'pynmna B
Cpennee 3HaYCHHE

Cpe;[Hee KBaApAaTUIHOC OTKJIIOHCHUC

3HavyeHue t-KpuTepus

Kputnueckoe 3naueHue p-value (OKpymmTe 10 Tpex 3HAKOB IOCIE 3aIlsTON)

EcTh 1 craTucTHYeCKY 3HAYMMOE OTINYHC MCXKAY IrpyliamMu A u B? 3anummTe oTBET OJHHM CJIOBOM
«aa» ujiink «HET».

PexoMeH a1y K BHIOJTHEHHIO 33JaHUS:

nonpoOyiHTe 4acTh I1aroB 3aJaHKs BBIIONHATH HE BPYUHYIO, @ C UCIIOIb30BaHueM Python.
JlonosHUTENbHOE He00A3aTeNbHOE 3aJaHue:

BBITIOJIHUTE CPAaBHEHUE PE3YAbTAaTOB JABYX TPYIII, HCIONB3ys p-value = 0,01.

3ananue 2. [IpoBepka runoressl.

Ilo ucropuyeckum HaHHbIM KOHBepcus caita coctasisieT 20%. [Ipu npoBeneHuu akuuil KOHBepcUs
yBenunuuBaercs Ha 12% (mo 22,4%). Kaxneiii 7eHp Ha caldT npuxoaut okosio 800 HOBBIX MOCETUTEICH.

[TponakT-MeHeHKEep MPEATIOKIIT JOOABUTD B IMPOAYKT «(DHUILIKY» U OXKHIAET, YTO KOHBEPCHSI TOBBICHTCS
70 YPOBHSI KOHBEPCHH BO BpeMsl akIuid. [ mpoBepKH THIIOTe3bl KOMaH1a PEeIlnia BOCIIOIb30BaATHCS
A/B-TectrpoBaHuem.

Bama 3ajgaua — onpenenuts pazmep BEIOOPKH OJHOM TPYNIbI, 00NN pa3Mep BHIOOPKU W KOJMUYECTBO
JHEH (1es10€ YMCII0) ISl MOTYYEHUs CTAaTUCTUYECKH 3HAYMMOTO Pe3yIIbTaTa.

ITonckaska:
JUTSL BBITIOJIHEHUSI 3a/IaHUsI BOCIIONB3YHTECH OTHUM U3 KAJIBKYJISTOPOB A A/B-Tectos;

MIPH BBIYMCIIGHUH KOJTMYECTBA IHEH pe3ysbTaT He0OX0AUMO OKPYIIIUTh B OOJIBIIYIO CTOPOHY.
[lons nnst BBO#a oTBeTa

O6beM BBIOOPKH OTHOW TPYIIIBL, Y.

OO0muii 06beM BBIOOPKH, YEIT.

KonuuecTBo nHEH s3KkciepuMeHTa

3ananue 3. t-Tect 11 napHBIX BEIOOPOK B Python.

B Bamem pacnopsokeHMM HWMEIOTCS JIaHHBIE [0 pe3yiabTaraM JUIMTEIbHOCTH NpeObIBaHUS
TIOJIb30BATElICii Ha caiiTe 0 W TOCiIe BHEIPEHUS HOBOTO (yHKIMOHANA. J[aHHBIE 3amucaHbl B (aiiie
data.csv B hopmare:

e id — ID mons3oBares;

e before — cpenHsis JTUTENHLHOCTL CECCHH JI0 IKCTIEPUMEHTA, C;
e after — cpenHsis JUIMTENBHOCTh CECCUH TOCIIE IKCIICPUMEHTA, C.
id before after

Ucnonp3ys pynknuro ttest_rel() u3 6ubnuoreku scipy.stats BBIMOIHUTE NapHBIA t-TecT. BeiBenere Ha
9KpaH pe3yJIbTaT BHIOJHEHUS 3TOi (QyHKIUH, HalIpUMep, Kak:



Ttest relResult(statistic=-2.5289026942943655, pvalue=0.02802807458682508)
[TpuMeuaHus: HUKAKUe JPYTrue pe3yibTaTbl paboThl IPOrpaMMbl BEIBOJAUTH Ha dkpaH HE Tpebyercs.

3ananue 4. A/B-tecTupoBanue.

Bremonaute A/B-TecT, UCcToNnb3ys gaTacerT.

[Ipw BBITIOIHEHUH 3aJaHUA PEKOMEHAYEM:

* CKayarb JaTaceT U U3Y4YUTb IIPEACTaBICHHbIE B HEM JIaHHbIE;

* BCE 3a/IaHMS BBIIOJIHATH B CAMOCTOSATENBHO co3naHHOM Python-noytOyke, a B LMS npuxpenuts
Balll HOYTOYK C pe3yJIbTaTaMH.

3ananue 5.

Habop nannabix — uapopmanus o maccaxkupax Tutanuka.

Opurunan Habopa naHHbIX: https://www.kaggle.com/c/titanic/data

®aiin CSV: https://drive.google.com/drive/folders/1-gUtrFmEISK-yJh XuFpcs2ndPxREYso

Bompoc 1. Knaccupuuumpyiite atpuOyThl NTaHHBIX B 3TOM HaOope aaHHbIX. Kakoro tuma arpuOyt
Passengerld?

® HOMUHaJIbHBIN

® OpJIMHAJIBHBIN

® KoJMYeCTBeHHBIH (interval)
® KOJIMYECTBCHHBIH (ratio)

Bonpoc 2. Knaccudunupyiite atpuOyThl JaHHBIX B 3TOM Habope AaHHBIX. Kakoro Tuma arpuOyT
Pclass?

® HOMMHAJIBHBIN

® OpIMHAIBHBIN

® KONMMYeCTBeHHBIH (interval)
® KOJIMYECTBEHHBIH (Tratio)

Bonpoc 3. Knaccupuuupyiite arpuOyTsl JaHHBIX B 3TOM Habope naHHbIX. Kakoro tumna arpulyT Age?
® HOMMHAJIBHBIN

® OpJIMHAJIbHBIN

® KONMMYeCTBeHHBIH (interval)

® KOJIMYECTBEHHBIH (Tratio)

Bonpoc 4. Kakue nBa Buia rpadMKoB U3 NEPEUMCIICHHBIX HIDKE JyYIlle TIOAXOMAT JJIsl BU3yaIH3aiun
pacmpeneneHnss MPOIEHTa BBDKUBIINX B 3aBUCHMOCTH OT Bo3pacTa (IIpH YCIOBUHU, YTO XOYETCS
MOKa3aTh BO3PACT HEMPEPHIBHOM BETMUWHON MIIM BBECTH OKOJIO 15 pa3HBIX BO3PACTHBIX IPpyI)?

e scatter plot

® pie chart

@ bar chart (histogram)
e line graph

Bonpoc 5. Kakoit Bua rpaduka MOAXOAMT JJisi BHU3yalHM3alMd Kiacca OWIIETOB BBIKHBIIUX
MacCcaxupoB?

e scatter plot
® pie chart
e line graph

Kputepun onennBanus

MakcumanpHasi CyMMma, KOTOPYKO MOXKHO HaOpaTh, YCICIIHO BBINOJHHB BCE KOHTPOJBHBIC
Mmeporpusatusi, coctaBiuser 100 OGamwtoB. [ns MOMyYEeHUS TMOJIOKUTEIBHOW OLEHKH «3a4TECHO
HeoOXxoauMo HaOparh He MeHee 30 OamoB.



OneHka «3a4TEHO)» BBICTABIAETCS CTYACHTY, €CJIM OH IOKa3aJl BCECTOPOHHHE, CUCTEMaTU3UPOBaHHbIE,
n1y0oKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIMHEL 1 YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

OreHka «HE 3a4TCHO» BBICTABISIETCS CTYICHTY, KOTOPBHIH HE 3HAaeT OOJbIIeH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JONMYyCKaeT rpyObie OomHuOKH B (OPMYITUPOBKAX
OCHOBHBIX TIOHATHI IUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IOJYYCHHbIC 3HAHUS IPH PELICHUH
THUIOBBIX MPAKTHYECKUX 3a/1a4.

Cocrasisitoniiie  poriecca oOy4eHHsi, KOTOpbIE OIEHHBAIOTCS B Xojae OOydeHWs, W WX BKIaa B
WUTOTOBBIN 3a4ET NPEICTABICHBI HUXKE!

Monyns Bxuag B 3a4er,%
Onenka 3a Moy 1 10
Onenka 3a Mmogynb 2 10
Onenka 3a mogynb 3 10
Onenka 3a mogynnp 4 10
Onenka 3a Mmogynb 5 10
Onenka 3a Mmogynb 6 10
Onenka 3a mogynb 7 10
3ager 30

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems npoBezeHus 3aueTa 00ydaromuecss MOTYT IMOJIb30BAThCSA MPOTrPaMMOil TUCIUTITHEI.



