degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEA0BATEIbCKHI YHHBEPCHTET)»

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

A.NU. PrioakoBa

PaGouasi nporpaMma qTMCHUNIUHBI (MOTYJIS)

10 AMCIMILINHE: [IpomykToBast aHATUTHKA
10 HANPABJICHHUIO: DNeKTPOHMKA U HAHORJIEKTPOHHKA
NpoduJIb MOATOTOBKH: @du3KKa MepCreKTUBHBIX TEXHOIOTHIl: MUKPO- U HAHOYICKTPOHUKA

®usrex-mrkoia Anekrporuku, otonnku u Monexymnsproit duzuku

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

Camocrositenpaas pabdora: 180 gac.

Bcero gacos: 270, Bcero 3ad. ef.: 6
KonmuecTBo KOHTPOJIBHBIX padoT, 3a1aHui: 2
[Iporpammy cocraBuiu:

H.A. Canuna, npenogaBareib

H.A. Jlonromnonos, npenogaBaTeinb

E.A. MameBckasi, cTapiuii METOAUCT

M.A. IleB1i0Ba, METOIUCT

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

[Tporpamma oOCy>keHa Ha 3aCeJaHUH LIEHTPa JOMOIHUTEIBHOTO, IOTIOJHUTEIFHOTO MPOECCHOHANBHOTO U
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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, BEIPAOATHIBAs KOMAHIHYK |BO3HMKAIOIIMX PA3HOIIACHH M KOH(QINKTOB

CTPATETHIO JUIsA JOCTUKEHHS TIOCTaBJIEHHON YK-3.4 CnocobeH TUIaHHpPOBaTh KOMAHAHYIO padoTy,
3a/1a4n pacmpenensaTh MOpy4YeHHUs WieHaM KOMaHIbl, OPraHu30BaTh
o0CyXJIeHUE pa3HBIX UJIeH 1 MHCHHMA




OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCcCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

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

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;



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
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 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
BBenenne B IPOAYKTOBYIO aHAIUTHKY.
1 AHamu3  NpPOAYKTOBBIX  METPUK U 5 10 25
unit->5KOHOMHUKA
) OpFaHI/IBaLII/ISIV u MpOBEICHHUE 5 10 25
UCCIeJOBaHUN
3 Web u app ananutuka 5 10 40
4 SQL s aHanu3a TaHHBIX 3 6 22
5 Beenenne B Python. Python s 4 3 2
aBTOMATHU3aIMY aHAJIH3a JaHHBIX
6 A/B-tectupoBanue 4 8 23
7 Busyanuzanus qanHbIX 4 8 23
Hroro yacos 30 60 180
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 270 gac., 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. OpraHuzanus 1 MpoBeICHNE UCCIIETOBAHHIA

2.1. Ilponykt. Opranu3zanus U IpoOBeACHHUE UCCIIeI0BaHUI

Jlexnus

Bsenenne

ITponykT Kak 0ObEKT HCCIIeOBAHUS

Mertonbl IPOAYKTOBBIX UCCIEAOBAHUI

[IponykToBBIi aHAIN3 JaHHBIX

[IpakTuyeckas pabora

[Iponyxt. Opranuzaius u NpoBeIeHNne UCCIEI0BaHUN

CamocrositensHast pabota

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

Jlexnus

OnpeneneHne KOHKYPEHTHOH cpelibl

OTKpBITHIC HCTOUHUKH HHPOPMALIUU

MeTo/bl KOHKYPEHTHOI'O aHaIu3a

WuctpymenTapuii ananuza u 00paboTka pe3yasTaToB

[IpakTuyeckas pabora

AHanu3 pplHKa U KOHKYPEHTHON Cpezbl

CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUaJIOB.
2.3. Knuentsl. McecnenoBanue 1ieneBor ayTuTOPUN U MapKETHHTOBBIX KaMITaHUH
Jlexnus

[IponyxroBas marpuna u CIM

LeneBas aynuropust



MapKeTHHIOBbIE KAMITAHUU

AHanu3 JaHHBIX B KJIMEHTCKON aHAJIUTUKE

[IpakTuyeckas pabora

Knuentsr. UccnenoBanue 1eneBoil ayiuTopun 1 MapKETUHIOBBIX KaMITaHUH
CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MAaTepUaJIOB.

3. Web u app ananutuka

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

Beenenne B web-ananutuky

Pabora co cuerunkom ananutuku U ugekc 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. POGOTHOCTH U cCEMIITUPOBaHHE

Hactpoiika oruetoB. CermenTanus Tpaduka

[Tpumenenue ananutuku BeGBu30pa A1 MOBBIIEHUS KOHBEPCHU
[IpakTuyeckas pabora

Pabora ¢ orueramu B SAnnekc Metpuke

CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUaJIOB.
3.3. PacminpenHsie BO3MOXKHOCTH SAHAeKC METpHKH AJIs CTPATErHueCcKOT0 Pa3BUTHS MPOIYKTa
Jlexnus

AHanu3 pexiIaMHbIX Kamnanuil Jlupexra u qpyrux cucrem.mp4

AHanu3 KOHTEHTa

DJeKTpOoHHAs KOMMEPITHS

WuTerpannu nox 0CHOBHBIE 3a7a4u

[epenava odnaitH-gaHHBIX

[MpakTuyeckas pabora

PaciumpenHbsie BO3BMOXHOCTH SIHIEKC METpUKH ISl CTPAaTErn4eCcKoro 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 ¢ ucnonb3oBanneM AppMetrica SDK

Hactpoiika coopa nanueix B AppMetrika

TpekuHT MOOMITBHBIX TPUIIOKEHHH

Pabora ¢ oryeramu B AppMetrica

[IpakTuyeckas pabora

OCHOBBI aHATUTUKK MOOHMIILHOTO TIPUIIOXKEHUS Ha 6a3e AppMetrica
CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUaJIOB.



Cemecrtp: 2 (Becennuit)
4. SQL nns aHanv3a JaHHBIX

4.1. OcHOBHBIEC TIOHATHS 0a3 JaHHBIX. THIIBI JAHHBIX U cHHTaKcuc SQL
Jlexnus

Ilenu u maH 3aHATHS

TepMUHOJIOTHS PESILIMOHHBIX 0a3 TaHHBIX

ITonsiTre o rpaduyeckoM NpeacTaBIeHUH CXeMbl 0a3bl JaHHBIX

Tuns! nanHbIX. OCOOEHHOCTH, OTPAaHUYEHUS TUIIOB JaHHBIX
KonBepranus TUIIOB TaHHBIX

Crpyxkrypa 3ampoca SELECT, o0si3arenbHble OJIOKH B 3aripoce
[ToydeHne naHHBIX, YOBIETBOPSIOLIMX OIPEIEICHHBIM yCIOBUSIM
Br16opka JaHHBIX B OMPEeIEHHOM MOPSIKE

OrpannueHue BEIOOpKU

Hroru 3ansarus

[IpakTuyeckas pabora

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

Tect 1 3amanus U1 CAMOTIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
Pabora ¢ TpernpoBouHOI 62301 TaHHBIX

4.2. ArperupoBaHue u IpyNIMpOBKa TaOIuIl

Jlexnus

Llenu u aH 3aHATHS

Hcnonb3oBanne aanacos

Kommenrtapuu B SQL

[paBuna nanucanus koga SQL, untabenbHOCTH KoJIa.

Teopust arperauny JaHHBIX

Hcnionp30BaHe BEIYUCISIEMBIX CTOJIOOB

Br160opKa yHHKAIBHBIX 2JIEMEHTOB CTOJIOIIOB.

I'pynnupoBka u arperatHble (pyHKINN

HUcnonb3oBanue onepatopa HAVING

[Tpumep arperaruu JaHHBIX

Hroru 3ansatus

[IpakTuyeckas pabora

ArperupoBaHue U rpyIIpoBKa TaOIHIL

CamocrositensHast pabota

TecT 1 3a1aHus U1 CAMOTIPOBEPKH, U3yUCHHE IOTIOTHUTEIIBHBIX MaTepHAIOB
4.3. CoeanHeHUE HECKOIBKUX TAOJIHII B 3a1IpOCe

Jlexnus

Ilenu u aH 3aHATHS

Hcnonp3oBanue KIIIOYEBBIX TOJICH /TSI CO3/IaHMsI CBSI3EH MEX Ty TabiaumaMu. Bl cBszel.
OObennHeHne HeCKOIBKKX Ta0uuIy B 3ampoce ¢ momorisio JOIN.
[Ipumep ncnonp3oBanus oneparopa JOIN.

Hcnons3oBanue xitouesoro ciosa UNION.

Hroru 3ansatus

[IpakTuyeckas pabora

CoenuHeHne HECKOIBKHUX TAaOIMIL B 3aIIpoce

CamocrositensHast pabota

TecT 1 3a1aHus U1 CAMOTIPOBEPKHU, U3yUCHHE IOTIOTHUTEIILHBIX MaTepHAIOB
4.4. Uccnenosanue u c60p JaHHBIX ¢ MOMOIIbio SQL

Jlexnus

Ilenu u aH 3aHATHS

[Ton3zampocsl



[Mpumeps! ucnions3oBanus SQL B pabore aHamUTHKA.
®opmupoBaHHEe BBIOOPKH AJIs1 MAPKETHHIOBOM KOMMYHHUKALIUH.
Koroprusiii ananms.

ITonck MHCANTOB B JaHHBIX.

Omm6xku B 3anpocax. CTOUT Ik UX OOSTHCS.

Hroru 3ansarus

[MpakTuyeckas pabora

UccnenoBanue u c6op AaHHBIX ¢ moMolnbio SQL
CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTECPUAIIOB:
Pabora ¢ TpernpoBouHOI 623011 TaHHBIX

5. Beenenue B Python. Python ans aBromMaTu3zanuu aHanu3a JaHHBIX

5.1. OcHoBEHI IporpammupoBanus Ha Python
Jlexnus

O s3pike Python

Beenenwne B Python

BBon 1 BBIBOJ TaHHBIX

[IprmMepsbl npocTernX Iporpamm

WucTpyknust import

Moaynu cTaHaapTHON OUOIHOTEKH

YcranoBka BHenTHHX Oubnuotex Python

[IpaBuna 3anucu xona PEP 8

[IpakTuyeckas pabora

OcHoBbI IporpaMMupoBanust Ha Python
CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
JIuctuHru nmporpamm

YcranoBka unTeprperatopa Python va Windows
YcranoBka unTeprperatopa Python Ha Linux
YcranoBka uHTepriperatopa Python na MacOS
Pa6ora B IDE PyCharm. [lepBas nmporpamma
Co3nanue BUPTYaJIbHOTO OKPY)KEHHS

5.2. Tunbl JaHHBIX U YHOPABJISAIONINE KOHCTPYKIIUU SI3bIKA
Jlexnus

YucioBble TUIBI U ONIEpalMy 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 3amanus U1 CAMOTIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
JIuctuHru nporpamm

5.3. BerpoenHbie cTpyKTyphl JaHHBIX Python
Jlexnus

BceTrpoeHHbIe CTPYKTYphl JaHHBIX
MmuosxecTBa.Oneparyy ¢ MHOKECTBAMU

Crpoxu. Mnnekcanus cTpok

Crucku



Mertonst split() u join(). CincouHble BBIPaKEHHS

Koprexu

CrnoBapu

[IpakTuyeckas pabora

Berpoennsie cTpykryphl JaHabX Python

CamocrositensHast pabota

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

[Tpumeps! paboThHI ¢ MHOXECTBAMHU

ITpumeps! paboThI CO CTPOKaMH

[TpumMepsl paboThI CO CIICKAMH

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

Mertobl CHUCKOB U CTPOK

5.4. ®ynknuu B Python

Jlexnus

Nmennsie pynkiun, nacTpykims def

BosBpar 3Hauenuii u3 QyHkimn

MHoXecTBeHHOE NTPUCBaNBaHNe, 3alIaKOBKA M PACIIAKOBKA 3HAYCHUH.
ApryMeHTHI IO YMOJIYaHUIO U UMEHOBAaHHbBIE apPTyMEHTHI.
Wuctpyxknust pass(). CornmacoBaHHOCTh apryMEHTOB

OyHkIus Kak 00beKT. DYHKINY BBICITUX MOPSIKOB.

[IpakTuyeckas pabora

Oynkiuu B Python

CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTECPHAIIOB:
JIsasmOna-dbyHkms

5.5. [Nonyuyenne u npenodpaboOTKa JaHHBIX

Jlexnus

Bubl 1 MICTOYHUKY TaHHBIX

[Mpeno6paboTka maHHBIX

Monyns sqlite3 si3pika Python

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

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

Jlexnus

0030p OUOIMOTEK TSI aHATH3a JJAHHBIX

Berancnurensubie Gynkipm ounbnmmoreku NumPy. Maccusbl.
Bexkropsl. Penienue nMHENRHBIX ypaBHEHHUN

[IpakTuyeckas pabora

[Monyuenne u npenodpadorka ganHbix. bubmmoreka NumPy.
CamocrositensHast pabota

Tect 1 3amanust U1 CAMONIPOBEPKHU, U3yUCHHE TOTIOTHUTEIILHBIX MaTCPHAIIOB:
[Mpumeps! koxa asst paboThl ¢ OubIHoTeKoit NumPy

5.7. bubnuorexa Pandas

Jlexnus

[epuunas pabora ¢ natappeiimom

BBenenue B arpernpoBaHye U CBOAHBIE TAOIHIIbI

bazoBelie onepanuu ¢ DataFrame

Pabota ¢ mpomyckaMu u onepayy HaJ JaHHBIMU

Pabora ¢ HeckonbkuMu Tabuamu (Join)

CamocrositensHast pabota

Tect 1 3a1anus U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTECPUAIIOB:
[Mpumepsl xona amns padboTel ¢ Gubnmuorekoii Pandas



5.8. ABromaru3zanus B pabore. AHATUTHKA JAHHBIX

Jlexnus

00630p 6ubnmorek Python st paboTel ¢ pacnricanneM u aBTomMaru3anuu. bubnuoreka schedule
00630p Apache Airflow ans aHaTUTHKA JaHHBIX

[IpakTuyeckas pabora

bubmuoreka Pandas. ABromaru3zaius B paboTe aHAIMTHKA JTAHHBIX
CamocrositensHast pabota

TecT 1 3a1aHus U1 CAMOTIPOBEPKH, U3yUCHHE OTIOTHUTEIILHBIX MaTepHAIOB
5.9. Ilpumeps! ucnions3oBanus 6nbmmorek Python B paboTe aHanuTHKa JaHHBIX
Jlexnus

[MpumMep ananu3a qaHHBIX ¢ TOMOMIBIO OubHoTekn Pandas

[Tpumep aHanu3a JaHHBIX U3 HECKOJIBKUX HCTOYHUKOB

Pabora ¢ marpurieii koppemsimun

Co3naHue MHTEPaKTUBHBIX I'Pa(HKOB

[IpakTuyeckas pabora

[Tpumeps! ucnions3oBanus 6nbMoTek Python B paboTe aHanMTHKA JaHHBIX
CamocrositensHast pabota

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

6. A/b-TectupoBanue

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

Llenu u aH 3aHATHS

A/B-TectupoBanue

I'enepanbHasi COBOKYITHOCTh U BBIOOPKa

OcCHOBHBIE TEPMUHBI, UCIIOIb3YEMBIE B MATEMAaTU4YECKOM CTaTUCTUKE

Buas! pactipenenennii. HopmanbsHoe pacnpenenesue

[TapameTpuueckoe 1 HenapaMeTpUIECKOe TECTUPOBAHHE

[Iposepka runoressl ¢ momoisio T-recra CThroIeHTa

Kpurepunit Manna- Yutau

Bapuantst nmposesienust A/B-tectoB

Hroru 3ansatus

[IpakTuyeckas pabora

OcCHOBHBIE IOHATUS MATEMATUUECKOM cTaTUCTHKU. [IpoBepka cTaTUCTUYECKUX TUIIOTE3
CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MaTepUaJIOB.
6.2. Opranuzanust A/B-tectupoBanus

Jlexnus

Ilenu u aH 3aHATHS

OTt60p ¥ popMUpOBaHHE THITOTE3

[IporuosupoBaHue U IIAHUPOBAHUE TECTUPOBAHUS

Hroru 3ansatus

CamocrositensHast pabota

Tect u 3ananus 17151 CaMOIPOBEPKU, U3YUEHUE JIONOJIHUTENbHBIX MAaTepUaJIOB.
6.3. UuctpymenTsl anst A/B-tectupoBaHust

Jlexnus

Ilenu u aH 3aHATHS

00630p uHCTpYMEHTOB Juist A/B-TecTrpoBanus

Kanbkynsaropsr A/B-TectoB

HUcnonp3oBanue Python

BusyasibHble KOHCTPYKTOPBI

[Ipoune BHEIHUE CEPBUCHI



Br16op nncTpy™MenTa juist A/B-TecTrupoBanus

Hroru 3ansarus

[IpakTuyeckas pabora

WuctpymenTsl anst A/B-tectupoBanus

CamocrositensHast pabota

Tect 1 3amanust U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTEePHAIIOB.
6.4. IIpumeps! npoBeneHust A/B-TecToB

Jlexnus

[Moaroroska k A/B-TecTupoBanuto (IIOUCK KIFOUEBOH U CMEXHBIX METPHK)
[Tpumep A/B-Tecta HOBOTO BapuaHTa JICHIWHTA

JlononHUTEIbHBIE acTIEKThI IpoBenieHus A/B-TecToB

[IpakTuyeckas pabora

[Mpumeps! npoBeneHust A/B-tectoB

CamocrositensHast pabota

Tect 1 3amanus U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTEePUAIIOB.

7. Buzyanuzauusi JaHHBIX

7.1. OcHOBHBIE IPUHLIUIIBI BU3YyaJIH3alNU JaHHBIX

Jlexnus

DKCKypC B HCTOPHIO 1 COBPEMEHHOE COCTOSIHUE

Kakue ObIBaroT HaHHbBIC

Kaxk mbI BocipuHMMaeM HH(opManuio.

[MpakTuyeckas pabora

OCHOBHBIEC IPUHINIIBI BU3YaJIH3alUU JaHHBIX

CamocrositensHast pabota

Tect 1 3a1anus U1 CAMONIPOBEPKHU, U3yUCHHE TOTIOTHUTEIILHBIX MaTEePHAIIOB.
7.2. Pa300op npuKIaHBIX HHCTPYMEHTOB BU3yaJIH3alllU JaHHBIX

Jlexnus

Yandex Datalens. [Toctpoenne auarpamm 6e3 mporpaMMHUpPOBaHUS
Ucnonp3oBanue 6ubmanorek Python mis Buzyanuzanuu. bubnuoreka Altair
Ucnonp3oBanue 6ubmanorek Python mis Buzyanuzanuu. bubnuoreka Seaborn
[IpakTuyeckas pabora

Pa360p npuKiIagHbIX HHCTPYMEHTOB BU3YaIN3alliH JAHHBIX
CamocrositensHast pabota

3agaHue Ui cCaMONIPOBEPKH, U3yUEHHE JOTOIHUTEIBHBIX MaTepPUaJIOB.
7.3. bubnmuoreka Matplotlib

Jlexnus

Beenenne B Matplotlib

[Tpumeps! mocTpoeHus rpaMKOB U MX KACTOMH3ALIUS

Kacromusanus rpadukos

[IpakTuyeckas pabora

bubmuoreka Matplotlib

CamocrositensHast pabota

Tect 1 3a1aHus U1 CAMONIPOBEPKHU, U3yUCHHE OTIOTHUTEIILHBIX MaTEePHAIIOB:
[Mpumepsl kona anst paboTel ¢ Gubmuorekoit Matplotlib

7.4. lmarpaMMBbl B KOHTEKCTE: MH(OIAHEIN 1 IPE3CHTAINN

Jlexnus

VHTepaKkTUBHbBIE CPEACTBA U CBA3aHHBIC NIPECTABICHUS

ITpe3zenTannu Ha ocHOBe nuarpamm. OOmMe NpaKTUKN

[Moaroroska nHpomnanenei u npezeHTanuii ¢ momoripio Yandex Datalens
[Moaroroska nH(pomaHeNel U Mpe3eHTAIMN ¢ OMOIIBI0 OubIHoTeKH Altair
[IpakTuyeckas pabora

JluarpaMMebl B KOHTEKCTe: MH(OMAaHEeIN U IPE3eHTALUH



CamocrositensHast pabota
M3ydeHne TONOIHUTEIBHBIX MAaTePHAIoB

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHe (MOIYJII0)

Cucrema JUCTaHIMOHHOTO OOY4EHUSI:

OOyuatomieMycst He0OXOANMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.

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

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
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WznarensctBo: Anbrimaa [1abmumep, 2019 1.
2. lymu P. Hetipomapketusr. Kak BnusiTh Ha monco3Hanue norpedurens. Uznarensctso: [lonmyppw,
2021
3. Makkunnu Y. Python u ananu3 nanusix. Tpetbe nznanue. Mznarenscro: JIMK-IIpecc, 2023 1.
4. Tlonkuu W.B., Jlantera A.l1. MeTononorus Hay4YHbIX UCCIIEIOBAHINA U TPUKIIATHON aHATUTUKH,
WznarensctBo: byku Bean, 2023 .
5. PenByasbe I1. TpeHuHr 1o HelipoMapkeTUHTy. 1€ HaxoauTcs KHONKa «KynmuTh» B CO3HaHUU
nokynarens? M3narensctBo: Oxemo, 2019 1.
6. @unnarpux P. Cipocu mamy. Kak o0marecst ¢ KIMeHTaMy ¥ MOATBEPAUTD IPABOTY CBOEH
Ou3Hec-uzeH, ecim Bee kpyroM BpyT? UznarenscrBo: Anbnuaa Jumkuran, 2023 1.
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9. Tanmmypa K. SQL ans ananuza nanasix. M3garensctBo: BXB-IletepOypr, 2024 1.
10. IIunge V. SQL: 6picTpoe morpyxkenue. Mznarenscreo: [Tutep, 2022 1.
11. IIporpammupoBanue Ha Python 3: mogpoOHoe pykoBoacTeo / M. Cammepduinz; nep. ¢ aHnI. A.
Kucenesa.— CI16: Cumsoi-Ilmroc, 2020.
12. TIporpamMmmupoBaHue Ha S3bIKE BBICOKOTO ypoBHs Python: yuebnoe nocobue nist By3os / . O.
denopoB .— 2-e uzg., nepepad. u gon. — Mocksa: KOpaiit, 2020.
13. BacunweB A.H. IIporpammupoBanue Ha Python B mpumepax u 3agayax. M3narenscTBo: JKCMoO,
2021.
14. Jlro6anoBuu b. Ilpocroii Python. CoBpemenHbI# cTrib porpammupoBanust. M3narensctso: [urep,
2021.
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9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)



CamocrosiTenbHass paboTa MoApas3fessieTcss Ha ayIUTOPHYI0 M BHEAYIUTOPHYIO. AyIUTOPHYIO
CaMOCTOSTEIIFHYIO PabOTy COCTABIISIIOT MPAKTHYCCKHUE 33aJaHNUsI, KOTOPBIC BBITOTHSIIOTCS CIYIIATESIISIMH
BO BpeMs YyueOHBIX 3aHATHH, pe3yJbTaThl €€ BBIIOJHEHHS MPOBEPSIOTCS M OLICHHBAIOTCS
IpernojaBaresieM B yueOHOM Mporiecce.

BHeaynuTopHas caMmocTosiTeNbHas padoTa BKIIIOYAeT (YOPMBI: H3yUeHHE AOTOIHUTEIBHOM JIUTEPATypHI,
HOJI'OTOBKA UTOTOBBIX IIPOEKTOB MO MOJYJISIM, TOATOTOBKA IIPOEKTA.

OCHOBHBIMH KPHUTEPHSMH KadyeCTBa OPraHM3allMU CAMOCTOSTENIBHOM palbOThl CIY)XUT HaJIU4ue
KOHTPOJISl PE3YJBTATOB CAMOCTOSTEIBHON paOOTHI.

OCHOBHBIMU COBPEMEHHBIMHU (pOpPMaMU OpPTraHU3aIUH CaMOCTOSTEIbHON paOOTHI SBIISIOTCS TBOPUECKHUE
pabothl 1 pabora ¢ HHHOPMAITMOHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSIMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

npopuiIb NOArOTOBKHU: ®Du3MKa NEePCIEeKTUBHBIX TEXHOJIIOTUI: MUKPO- U HAHODJIEKTPOHHKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
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

E.A. Mamesckasi, cTapIinii METOIUCT

M.A. IleBuioBa, METOIHCT

K. 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
3a/1auu

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpy4eHUsl 4ieHaM KOMaHIbl, OpraHW30BaTh
o0CyXJIeHUE pa3HBIX UJIeH 1 MHCHHMA

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

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) KIIMKHM Ha YHUKA

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. CHmxaercs
b. He uamensercs
C. YBeIMUHMBAETCS
2. Bribepute BepHBIE BapUaHTHI OTBETA. UTO OTHOCUTCS K MOJIEISIM CO3J]aHUSI HOBOTO MPOITyKTa?
a. IDEO

b. VTEM
c. Stage-gate
d. BAH

e. SWOT

f. PEST

3

Bribepure BepHbie BapuaHTsl oTBeTa. Kakue meronsl HE oTHOCSTCS K KOMTMYECTBEHHBIM METOJaM
rccieoBaHus Ipoaykra’?

a. Meroj dokyc-rpymi
b. UX-tectupoBanue

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

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

. DKOHOMHYECKHE

. TexHoMormyeckue

. IIpousBoacTBeHHbBIE

. 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

VY3HaTh CpegHUH YeK OT MPOAAXK HOBBIM KIMEHTaM

[TocuuTare MapKMHaJIBLHOCTH OM3HECA, BKIIIOYAs 3aTPaThl HA TPY/

BrIABUTH NIPUYMHEI YX0/1a ¢ caiiTa

2. C nomouipi0 Kakoro MHCTPYMEHTa MOKHO YBHUJETH 3allCh IOBEACHUS I0Jb30BaTENs Ha caiTe B
¢dbopmare Bueo?

Kapta ckpomnunra

Kapra ximkoB

Be6Bu3zop

Kapra ccpuiok

3. lannsbie B otuerax SAnnexc Metpuku u Auaekc Jlupekra OyayT OTIUYATHCS, €CITH



HE yKa3aH CUETUUK B pEKJIaMHbIX KamnaHuax f./{upekra

Ha CaliTe CTOUT UUKINYECKUI PENUPEKT

CUETYUK CTOUT HE Ha BCEX CTpaHHULAX caiiTa

B OTYETAX €CTh JIaHHbIE 110 poboTam

4. TepBbIit 00s3aTENBHBIN JTAI IPU HACTPOLKe oTIpaBku In-App mokymnok u Revenue sto
Co3pnaHue TeCTOBOIO NMPUIIOKEHUS

[Nonxmrouenue Banugaluy NOKYIIOK

Co3nanue oobexra Y MMMutableRevenuelnfo

Hactpoiika orripasku Ad Revenue na API Key

Monyns 4

1. Kaxoit arpuOyT TaObmuIlsl 6a3bl JaHHBIX UCTIOIB3YIOT JIJISl OTHO3HAYHOHN HIeHTH(DHUKAIINY 3amuch?
[IEPBUYHBIN KIIFOY

[JIABHBIN KIIFOY

KITFO4EBOH UICHTU(UKATOD

YHUKaJIbHBIA KITHOY

2. ComocraBbTe TUIbI faHHbIX 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. Tabnwuma ‘auto’, comeprkaiias JaHHbIE 00 aBTOMOOUJISIX, UIMEET CTPYKTYPY.
Hassanue nosns Hasnagyenwue noss
auto_id (primary key) yHHKanbHBIN HIIEHTH(PHUKATOP aBTOMOOWIIS

auto_brand MapKa aBTOMOOMIIS
auto_color IBET

auto_year roj BbIITyCKa
auto_number TOCHOMED

auto_cost CTOMMOCTD

Kak mpaBwibHo Hamucare SQL-3ampoc [uist BeIBoJa Beell mHpoOpMaIu o aecsiti Hauboliee J0porux
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’, copepkaias JaHHbIE 00 aBTOMOOHUIISIX, UMEET CTPYKTYPY.
Haspanue nomus Hazunauenue nosns
auto_id (primary key) yHHMKanbHBIA HIEHTH(PHUKATOP aBTOMOOMIIS

auto_brand MapKa aBTOMOOMIIS
auto_color LBET

auto_year TOJI BBIITYCKa
auto_number TOCHOMED

auto_cost CTOMMOCTD



Kaxk npaBunbpHO Hanucats SQL-3ampoc 11 BbIBOZIA CIIMCKA TOCHOMEPOB aBTOMOOMIICH, BBIMYIIEHHBIX

II
[ ]
[ ]
[ ]
[ ]

ocie 2020 rona?
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.

e o o o IV

3.

Kakas Bepcus si3pika Python siBisieTcs akTyanbHOH B HacTosIIee 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 MTOJI30BATEND BBOAUT C KOHCOJIH B IPOTrpaMMy
CIELICUMBOJIBI, HCIIOJIb3yEMBIE AJI1 HATMCAHUS KOAA

Kakue sneMeHTsl MCHONB3YIOT A1 GOpMUpPOBaHUS CTPYKTYphI mporpammsel B Python? BriGepute

BCE€ BEPHbIE BAPUAHTHI.

4
[ ]
[ ]
[ ]
[ ]
5

poOeTbI
JBOETOUHE
TaOyISAIHS
(durypHbIE CKOOKH
KOMAaH/IbI S3bIKa
3HaK #

. Kax Beimisimut cTpykrypa nporpammser Ha Python?
[Iporpamma — Mogayns — MHCTpyKIus
[Iporpamma — WHcTpykuus — Monyib
Monyne — IIporpamma — MHCTpyKIHs
[Iporpamma — Mogyns — BelpaxeHue
Kakoli M3 HMKENPUBEIEHHBIX HCTOYHMKOB MAAHHBIX XOPOLIO IOAXOAUT JUIsl TPEHUPOBKU U

OTpa60TKI/I HaBbIKa aHAJIN3 I[aHHBIX?

°
°
°
6
°
°
°
°
7

Kaggle
GitHub
BcemupHhsriii bank
Poccrar
. Kakoe 13 npuBeneHHBIX paciiupeHuil JaHHBIX OCHOBAHO Ha IPYroM SI3bIKE IPOrpaMMHUPOBAHUs?
json
.sav
.csV
Asv
. Bl 3anmcanu xomanay it nonydenust nagopmanuu o aaracere df.info(). Kakas nndopmanus HE

coaepxkurcs B meroje info()?

BOIIPOC C BEIOOPOM OJTHOTO BapHaHTa OTBETOB

© o o o

o

KOJINYECTBO MPOITYIICHHBIX 3HAYCHHUI

pa3mep naracera

MMEHAa KOJIOHOK

BCE ITO COJICPIKUTCS B BbIJJa4€ METO/IA

Uro OyneT mony4ueHo Ha BbIxoze npu npuMeHenne merona duplicated() k naradpeiimy?
I 1I

14



b25
c36

False, False, False

False

True

False, False, False, False, False, False

Monyns 6

1. YTo moHMMAIOT MOA PENpPe3eHTATUBHOCTHIO TaHHBIX?

CBOMCTBO BBIOOPKH, KOTOPOE 03HAYAET, YTO BEIOOPKA COOTBETCTBYET IeHEPAILHOI COBOKYITHOCTH
napaMmeTp, OnpeesSIoNMi BHEITHUN BU HOPMAJIBHOTO PAaCpeeICHUs

CBOMCTBO BBIOOPKH, KOTOPOE 03HAYAET, YTO BEIOOPKA MMEET HOPMAJILHOE PacIpe/iecHIe

CBOWCTBO BBIOOPKH, O3HAUYAIONIEE, YTO €€ JIEMEHTHI ObLITH COPMHUPOBAHBI A0COIIOTHO CITyYaitHBIM

o0Opazom

2.

BBI6epI/ITe H3 CIIMCKa OIHUCATCIIbHBIC CTATUCTUKH, KOTOPBIC SABJIAKOTCA MCpaMU HU3MCHYUBOCTH.

OTMeTbTe Bce BEpHbIE BApUAHTHI.

3.

JIMCTIEPCHS

CTaHAApPTHOE OTKJIOHEHUE
pa3zMax

MeanaHa

CpeaHee 3HaueHue
TUCTOrpaMMa 4acToT

Kakoe pacnpenenenue Oyaer mpuoOperars BHIOOpPKA NMPH YBEJINYEHHH KOJIMYECTBA HE3aBUCHMBIX

CIIy4aifHBIX BEJIMYUH B HEH?

4.

HOpMaJbHOE
SKCIOHCHIIMATILHOE
paBHOMEpHOE
OMHOMHAILHOE
JIOTOHOPMAJTEHOE

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

CreronenTa Juia Takol 3aiaun? BeibepuTe Bce BEpHBIC BAPUAHTHI.

Bri6opku chopMupOBaHbI U3 HOPMAJIBHO PACIIPEICIEHHBIX TeHEPATIbHBIX COBOKYITHOCTEH
CpaBHMBaeMble I'eHEpaIbHblE COBOKYITHOCTU UMEIOT OJUHAKOBYIO AUCIIEPCUIO
CpaBHMBaeMble I'eHepabHble COBOKYITHOCTU UMEIOT OJJMHAKOBOE CPEHEE 3HAUCHUE
CpaBHUBaeMble I'eHEpaIbHbIE COBOKYITHOCTH UMEIOT OJMHAKOBOE MaTeMaTu4ecKoe OXKUJaHue
CpaBHUBaeMbIe BHIOOPKH UMEIOT JUCKPETHOE pacrpe/ielieHue

Monyns 7

1.

CKOITBKO IIPUMEPHO TBICSYCIICTUM HACUUTHIBACT BU3yaIn3allusl OaHHBIX (He cuuTas INIMHAHBIX

TaOJIUI] ¥ COBCEM PEAKUX MPUMEPOB)?

IMOJIOBUHY TBICAYCIICTUA

OJHO TBICAYCIICTHEC

MOJITOpA ThICAYCIICTHUA

JABa ThICAYCICTHA

JBa C ITIOJIOBUHOM THICSIYCIICTHS

2. Yto peMoHCTpHpYeT npumep JHcKkomOa?

MOJIb3Yy BU3yaJIn3alun
MOJIb3Yy YUCJICHHBIX paC‘léTOB



3. Kakue nBa u3 TpEéX MNEpedyMCICHHBIX 3HAYEHUN CJOBA «BU3yaJM3alUs» peEJeBaHTHbI LEJIU
BH3yaJIM3alluM JaHHBIX?

® NpCaACTaBJICHUC (I)I/IBI/I‘IGCKOFO SBJICHUSA WM IIpoHccca B (I)OpMC, y,Z[O6HOﬁ AJid 3pUTCIIBHOTO
BOCIIPUATHUA,

® METOJIMKA HAlpaBJICHHOTO BHI30BA 00pa3a;
® CO3[aHME MEHTAJIbHOM MOJEJIH YEro-inoo.

K kakoii u3 obnacrei BU3yanu3aiy JaHHBIX OJFDKE BCETro BU3yallbHasi OM3HEC-aHATUTHKA?
Maremaruyeckasi BU3yanu3anus

HayuHnast Bu3yanu3anust JaHHbIX

Busyanu3zanus cratuctndeckux ganubix (InfoViz)

Hudorpaduka, B T.u. B CMU (Infographics, Data journalism)

Buzyanu3zanus naHHbIX Kak uckycetBo (Data Art)

e o 0 0 0 I

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

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

2. 3apmava: UHTepHeT-Mara3suH MO TMpOAa)ke Bellel Uil HOBOPOXKACHHBIX; Kommanusi B stHBape
noTparuia 2 MIIH pyOJiei Ha puUBJicUEeHUE ayTIMTOPHH C MIOMOIIIBI0 pekiambl B «Google ads»; Banopas
npuOBLIL C PEKJIAMHOIO KaHana B ssuBape coctasuia 700 Teic. pyonei, B ¢pespane — 300 Thic., B MapTe
— 100 TbIC., B anipesie — 65 Thic., B Mac — 15 Toic., a B urone — 0; 3a Bc€ Bpems yepes «Google ads»
npuio 20 ThIC. MOIB30BaTENEH.

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

OtBer JOJDKCH BKJIIOYaTb B cebs1 HE TOJBKO NPEAJIOKCHUA 110 TMOBBIIICHUIO MPOU3BOAUTCIBHOCTU
caﬁTa, HO U 00OCHOBAHUA - T.C. no4YeMy Bbl MMCHHO TaK CUUTACTC.

HpI/IMepBI, B KaKOM BHEC Bbl MOXCTC OTBCTUTD:

* “‘CTOHUT MONPABHUTHh BEPCTKY B MEPBOM OJIOKE, YTOOBI HA MOOWIILHOM JKpaHE HE ye3Kall 3ar0JIOBOK,
3TO BUAMUM B 3ammcu oT 27.07.23 8 11.05”

* “¢opma Ha mATOM OJIOKE HE KIMKAETCA C 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 MOYEMY - MPH HEOOXOJMUMOCTH M3MECHUTH
MEXaHUKY padoThl”

4. Y Bac ectpb 3amada ormpaButh w3 CRM o00bem mnpomaxk 1o ximeHTaM. Hanwmmmre
I0CJIEI0BAaTEILHOCTD ASUCTBUI IO IIaraM, Kak IMEHHO BBI 9TO ClIEIaeTe

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

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

Jiist aToro Bam noTpedyercs 3aperucTpupoBarbes B Ann MeTpuka.
Jlanee - co3maTh TECTOBBIM BapUaHT MPUIOKEHHS.
OTBeT - CO3AaHHBIN AUITHHK.

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

Janee BBectn npuiiokenue. [IoMHATE, 94TO BB CO3aeTe MMEHHO TECTOBBI BapUaHT, [UIS TOTO YTOOBI
HOHSTH, KaK 3T0 paboraet, U 03 BHECEHMSI U3MECHEHUI B CIK NPHIOKCHUH JAHHBIX 110 MPUJIOKEHUIO
BBI HE MTOJTYYUTE, HO JUIS CO3JaHMUs TUTUTMHKA HaM 3TOTO BapHaHTa Oy/leT JOCTAaTOYHO.



6. Mecs1 u Bpems rofia

Ha BXOJ IMpOrpaMMsbI MoCTynacT HejIo¢ Yucjio — HOpHI[KOBBIﬁ HOMCp McECHLa. Hamwumure nporpammy,
KOTOpasi BbBIBOAWUT INOCTPOYHO HA3BAHUC MECAlLla U BpPEMs roJia, K KOTOpOMY 3TOT MECALl OTHOCHUTCA.
HazBanue Meciala 1 BpEMCHU 1roJia J0JIKHBI BBIBOAUTHCS C MaJICHbKOH 6YKBI>I.

Ecmu BBOJUMOC YHMCJIO HE IIOIIaAacT B JUaIlla30H [1, 12], nporpamMma BeIBOOAUT «OIITHOKA).

[Ipumep pabOTHI TPOTPaMMEL:
Beox BrBog
7 HIOJIb
JIETO
15 omuoKa

7. YHUKaIbHBIN CIIUCOK CJIIOB

Hamwmmure noporpamMmmy, KOTOpas 6y;[eT CUUTBIBATL CIIMCOK CJIOB W BBIBOJAUTHL TOJIBKO YHHUKAJIbHBIC
CJIOBA B JaHHOM CITHCKEC.

Kaxxoe coBo BBOAMTCS B HOBOW CTPOKE, CIUCOK CUMUTHIBAETCS JIO TEX TOP, OKA HE OyJIeT BBEICHO
CJIOBO Stop.

[Topsimok BEIBOIA CJIOB JTOJKEH COOTBETCTBOBATh MOPSIKY BBOAA. Kaxmoe CIOBO BBIBOAWTCS C HOBOM
CTPOKH.

[Tpumep paboThI MPOrpaMMBI:
Bsonx  BrniBox

apple  apple

cherry  cherry
apple  banana

banana orange
orange apricot
banana

banana

apricot

orange

stop

8. bazossie oneparuu ¢ DataFrame

[Ipumeuanue it penakropa:

3TO 3a/1aHue ¢ aBronpoBepkoi B JIMC

CyTb 3aJ[aHusl — Hamucarh koj Ha Python

Bam komnera co3nan df — o6bext DataFrame u nepenan 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

BrmonauTe cnenyromye onepanui MPUMEHATENBHO K TaHHOMY 00bekTy df:

3aMeHNTEe WHACKCHI CTPOK Ha IMOCIIEAOBATEIbHOCTh YMceN OT | 10 4, MCIONb3ys COOTBETCTBYIOIIHMA
Meton onbnuoreku Pandas.

[lepenMenyiiTe Ha3BaHHsA KOJOHOK B IoclenoBarelnbHOCTh OykB A, B, C, wucnoms3ys
COOTBETCTBYIOIINI MeTo1 Onbimoreku Pandas.

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

[IpenBapurenbHas 3arpy3ka OKkHa oTBeTa’
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

# nanee 3alUIINATE Ball KOJ

9. bazosslie oneparuu ¢ maccuamu NumPy

V Bac ecTh 2 OTHOMEPHBIX MacCUBa:

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

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

BrInosiHUTE MOCIE0BaTEILHO CJICAYIOIINE 3aaHus MIPUMEHUTCIIbHO K HCXOAHBIM MaCCUBaM.

1) Ompenenure o0UyI0 CyMMy AOXOAa Cpa3y MO 2-M HOTOKaM. J[Isi 3TOro cHavyama CIIOXKHUTE
[IOJIlyYEHHbIE MAacCCHUBBI, IIOCJE YEro IOJNy4yUTe CyMMYy BCEX 3JEMEHTOB. Pesynbrar coxpaHuTe B
MIEPEMEHHYIO array _sum.

2) BerumcnuTe, HACKOJIBKO OONBIIE JCHET MpUHECHa Mpojaka Urp 3a yKa3aHHbBIN mepuoj. Pesymbrar
coxpaHuTe B iepeMeHHyto array_difference.

3) Coxpanure 2-if 21eMEHT MacCHBa 10 IJIaTeXaM UTp B IIEPEMEHHYI0 game payments2.
4) CoxpaHuTe MOCIEIHUHN JIEMEHT MacCUBa T10 IJIaTeXaM MOJUCOK B IIEpeMEHHYI0 subscription_last.

OOparure BHuUManue: B 3amaHusx HE TpeOyercst BBINMOIHATH BBIBOJ IOJTYYEHHBIX 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. AHanmu3 pasnuumMii B CPEJHEM BpPEMEHHU, 3aTpayMBacMOM CTyJACHTaMH Ha ydely ¢
MCIIOJIb30BAHMEM t-TECTA.

BbI10 3aMeueHo, 4TO CTYIEHTHl MMEIOT HM3KYHO KOHIIGHTPALUIO BHUMAHHSI M OTBJICKAIOTCSI BO BPEMSs
paboTsl ¢ yueOHbIMH MaTepuanamMu. [103ToMy OBbLIT MPEUIOkKEH TOAXO0/ K H3YUYEHHIO C UCTIOIB30BaHHEM
reiiMupukanui. Mpl lyMaeMm, 9TO TaKUM 00pa3oM CTYJEHTHI OyayT OoJbIIe YBICUEHB MaTCpPUAIOM U
MEHBIIE OTBICKAThCS. B pesysnbrare cokpaTuTcs Bpems paboThl ¢ KOHTEHTOM Kypca.

CryneHTsl nopeneHsl Ha ABe rpynnsl. I'pynma A cocrout u3 20 cTyneHtos, a rpymnmna 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».

BrimonnauTe cpaBHeHHE Pe3yabTaTOB ABYX I'PYIII C UCIOIb30BaHUEM t-TecTa CThIOICHTA.

Jlis aTorO MpearaeM BaM Ipojenarh CIEAyONUe Mark:

CdopmynupoBaTh HyJEBYIO U aJIbTEPHATUBHYIO THIIOTE3bI.

PaccuuTarp cpeanee 3Hau€HHE U CTAHAAPTHOE OTKIJIOHEHHE JUIA KaX10H BEIOOPKH.

Paccuurars t-kputepuid.

Onpenenuth KPUTHYECKOE 3HAUEHHE p-value.

Cnenarb BBIBOA O IMPHUHATUU WM OTBEP)KEHUHM HYJIEBOM TMIIOTE3bl, NPUHSAB YPOBEHb 3HAYMMOCTH
paBubM 0,05.

[IpennoxeHHble JaHHBIE MMEIOT HOPMAJBbHOE pacHpeneieHHEe M PaBHBIE AMCIIEPCUH, TOITOMY BBI
CIIOKOMHO MOXETE€ UCIOJb30BaTh t-TeCT. B kauecTBe pelleHusl yKaKUTe B IOJSAX BBOJA PE3y/bTaThl,
MTOJTyYE€HHBIE HAa K&KJOM U3 [1aroB BBHIOJIHEHHA 3a/1aHUS.

[Tona oyt BBoga oTBeTa



Bce npobOHble 3HaueHHMS, 32 MCKIIIOYEHHEM KPUTHYECKOTO p-value, OKpymiHuTe J0 JBYX 3HAKOB IIOCIIE
3amsToil. B xauecTBe pa3mpenuTens nenoi U ApoOHON YacTH UCTIONB3YNTE CUMBOJ 3aIISITON «,).

I'pynma A I'pynmna B
Cpennee 3HaYCHHE

Cpe;[Hee KBaApAaTUIHOC OTKJIIOHCHUC

3HavyeHue t-KpuTepus

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

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

PexoMeHaIiy K BHIOJTHEHHIO 3aJaHUS:

nonpoOyiTe 4acTh I1aroB 3aJaHKs BBIIONHATH HE BPYUHYIO, @ C UCIIOIb30BaHueM Python.
JlonosHUTENbHOE He00sA3aTeNbHOE 3aaHue:

BBITIOJIHUTE CPAaBHEHUE PE3yAbTAaTOB ABYX TPYIII, HCIIONB3ys p-value = 0,01.

3ananue 2. [IpoBepka runoressl.

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

[TponakT-MeHeHKep MPEATIOKII JOOABUTD B IMIPOAYKT «(DUILIKY» U OXKHIAET, YTO KOHBEPCHSI TOBBICHTCS
710 YPOBHSI KOHBEPCHH BO BpeMsl akIuid. [ poBepKH THIIOTE3bI KOMaH/1a PEeIlnia BOCIOIb30BATHCS
A/B-TecTrpoBaHuem.

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

ITonckaska:
JUTSL BBITIOJIHEHUSI 3a/IaHUSI BOCIIONB3YHUTECh OTHUM U3 KAJIBKYJISTOPOB Al A/B-TecTos;

MIPH BBIYMCIIEHUH KOJTMYECTBA IHEH pe3ysbTaT He0OX0AUMO OKPYIIIUTh B OOJIBIIYIO CTOPOHY.
[lons nnst BBOma oTBeTa

O6beM BBIOOPKH OTHOW TPYIIIBL, Y.

OO0muii 06beM BBIOOPKH, YEIT.

KonuuecTBo nHEH 3KCiepuMEeHTA

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

B Bamem pacnopsskeHMM HWMEIOTCS JIaHHBIE [0 pe3yiabraraM JUIMTEIbHOCTH NpeObIBaHUS
TIOJIb30BATElICii Ha caiiTe 0 W TOCiIe BHEIPEHUS HOBOTO (yHKIMOHANA. [[aHHBIE 3amucaHbl B (aiiie
data.csv B (hopmare:

e id — ID mons3oBares;

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

Ucnonp3ys gynknuro ttest_rel() u3 6ubnuoreku scipy.stats BHIMOIHUTE NapHBIA t-TecT. BbiBenere Ha
9KpaH pe3yJIbTaT BHIOJHEHUS 3TOl QyHKIUH, HalIpUMep, KaK:

Ttest_relResult(statistic=-2.5289026942943655, pvalue=0.02802807458682508)
[Ipumeuanusi: HUKaKue Jpyrue pe3yiabTarbl paboThl IporpaMMbl BeIBOAUTH Ha 3kpan HE tpebyercs.

3amanue 4. A/B-tectupoBanue.

BrimomauTte A/B-TecT, UCTIONB3ys JaTacer.

[Ipu BBITIONTHEHNY 33aJJaHU PEKOMEHTyEeM:

* CKauaTh JIaTaceT ¥ U3Y4YUTh MPEACTABICHHBIC B HEM JaHHbBIC;

* BCE 33/1aHUS BBINOJHATH B CAMOCTOSITENIHO co3gaHHOM Python-HoytOyke, a B LMS mpukpenutsb
BaIll HOYTOYK C pe3yJabTaTaMi.



3ananue S.

Ha6op nannbix — uHpOpManus o maccaxupax TuraHuka.

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

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

Bonpoc 1. Knaccudpunupyiite atpuOyThl JaHHBIX B 3TOM Habope AaHHBIX. Kakoro Tuma arpulyt
Passengerld?

® HOMMHAJIBHBIN

® OpJMHAIBHBIN

® KONMMYeCTBeHHBIH (interval)
® KOJIMYECTBEHHBIN (Tratio)

Bonpoc 2. Knaccuduuupyiite atpubyThl JTaHHBIX B 3TOM HaOope AaHHBIX. Kakoro Tuma arpulyT
Pclass?

® HOMUHaJIbHBIN

® OpJIMHAJIBHBIN

® KOJIMYeCTBeHHBIH (interval)
® KOJIMYECTBCHHBIH (ratio)

Bomnpoc 3. Kimaccupunupyiite arpulyTsl JaHHBIX B 9TOM Habope JaHHbIX. Kakoro tumna arpudyT Age?
® HOMUHAJIbHBII

® OpJIMHAJIBHBIN

® KOJIMYeCTBeHHBIH (interval)

® KOJIMYECTBCHHBIH (ratio)

Bonpoc 4. Kakue nBa Buaa rpadMKoB U3 NEPEUUCICHHBIX HIKE JyYIlle MOAXOAAT AJIS BU3yalU3aluu
pacrpeneseHus] NPOLEHTAa BBDKUBIIMX B 3aBUCHMOCTH OT BO3pacTa (IIPU YCIOBHH, YTO XOYeTcs
MOKa3aTh BO3PACT HEMPEPHIBHOM BETMUMHON MIIM BBECTH OKOJIO 15 pa3HBIX BO3PACTHBIX IPpyI)?

e scatter plot

® pie chart

® bar chart (histogram)
e line graph

Bonpoc 5. Kaxoit Bua rpaduka moaxoauT A BHU3yalIM3alMd Kiacca OWJIETOB BBDKHBILUX
MaccaxupoB?

e scatter plot
® pie chart
e line graph

Kpurepun onennBanus

MakcumanbHasi CymMMa, KOTOPYI0 MOXHO HaOpaTh, YCIEIIHO BBIMOJIHUB BCE KOHTPOJBHBIC
Meponpusitusi, cocrasiser 100 Oammos. s TONyYeHUS TONOKUTEILHOW OICHKU «3a4TEHOY
HeoOxommuMo HaOpath He MeHee 30 6amioB.

OneHka «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CJIU OH II0Ka3aJl BCECTOPOHHHE, CUCTEMAaTU3UPOBaHHbIE,
IyOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCHHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTH UX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
OueHka «HE 3aYTEHO» BBICTABISIETCS CTYJICHTY, KOTOpPBHIH HE 3HaeT OoJblIed YacTH OCHOBHOTO
coiepkaHusi y4eOHOW MpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmHuOKH B (OPMYIHPOBKAX
OCHOBHBIX IMOHSATUH IUCLMIUIMHBI MU HE YMEET MCIIOJIb30BaTh IIOJIY4YEHHBbIE 3HAHUSA IIPU pPELICHUU
TUIOBBIX MPAKTUYECKUX 3a7ad.

COCTaBJ’IﬁIOH.II/Ie mnponecca 06yquH5{, KOTOPBIC OLCHUBAKOTCA B XOJAC O6y‘leHI/I$I, U HUX BKJIaa B
HUTOTOBBIM 3a4eT MPEACTAaBJICHBI HUXKE!

Monynb Bknan B 3a4et,%
Onenka 3a moxyns 1 10



Onenka 3a moxyns 2 10
Onenka 3a Moy 3 10
Onenka 3a Moy 4 10
Onenka 3a Moy 5 10
Onenka 3a moxyns 6 10
Onenka 3a Moy 7 10
3ager 30

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpCEMs IIPOBCACHUSA 3a4CTa O6y‘laIOH_II/IeC$I MOTYT IMOJIb30BATbHCA HpOFpaMMOI\/’I JUCIHUITIINHEI.



