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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma mucuuruimHbl (MOoaynsi) «A/bB  TecTHpoBaHHME» COCTaBICHA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3zoBaHus — Oakanaspuat 1o cuneruansHoct 02.03.01 Marematuka 1 KOMIBIOTEPHBIE HAYKH,
npopmwibs VCKyCCTBEHHBI HHTEIUIEKT, YTBEp)KJIEHHBIH Hpuka3oM MUHHCTEpCTBA HayKd U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roxa.

Nzyuenne pucuumiauHel (Monyinsi) «A/b  TecTupoBaHuEe» BaXHO I IPUHATHS
000CHOBaHHBIX peIHeHI/Iﬁ Ha OCHOBC JAaHHBIX, YTO IHO3BOJIAACT ONTUMU3HUPOBATH IMPOAYKTBI H
MapKETUHTOBbIE CTPATErnU. JTO IOMOIraeT MUHUMU3UPOBATh PUCKH U MOBBIIATH 3()(HEKTUBHOCTh
OU3HEC-TIPOIIECCOB 3a CUET OOBEKTUBHOM OIEHKH U3MEHEHUM.

MecTto tucUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
HckyccTBEeHHBI MHTEUIEKT W BXOJUT B BapuaTUBHYIO 4acTb biioka 1, ¢opmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUH.

JucnumimHa (MOayIb) sIBJIs€TCSl BBIOOPHOM M JOCTYIHA /sl U3y4yeHus Ha 3 uim 4 Kypce
B 6, 7, 8 ceMecTpax Ha BBIOOD.

Henp n3yvyeHust IMCHUITHHBI (MOLYJI51): OCBOEHUE METOJOB IIPOBEACHUS DKCIIEPUMEHTOB
JUTSL OLIEHKU U CpaBHEHHS d(PPEKTHUBHOCTH Pa3IMUHBIX BAPHAHTOB PEUICHUN C IENBI0 TPUHSITHS
ONTUMAJIbHBIX OM3HEC-peIeHUH.

3agauu u3y4eHusi IMCHUIIMHBI (MOAYJIA):

— UW3YYUTh TEOpeTHYecKue OcHOBbI  A/B-recTmpoBaHus, BKIIOYas TMPUHIMIIBI
HKCIEPUMEHTAJIbHOTO JHU3aiiHa, CTAaTHUCTUYECKON TMIOTE3bl M BEPOATHOCTHBIX MOJEIEH, C
aKIIEHTOM Ha MaTeMaTHYeCKUE METO/IbI AJIsl OLIEHKHU 3(p(PEeKTHUBHOCTH U3MEHEHUH B MPOJYKTaX;

— OCBOUTh MpPAKTUYECKHE HAaBBIKUM peanu3anuu A/B-TecToB ¢ HCIOJIIb30BaHUEM
NpOrpaMMHBIX HHCTPYMEHTOB, Takux kak Python u Excel, Bkirouast cOop 1 00pabOTKy JaHHBIX,
pacueT MeTpuK (KOHBepcHs, retention) U aHaINU3 pe3yIbTaTOB SKCIIEPUMEHTOB;

— pa3paboTaTb YMEHHs B WHTEpHpPETAlMHd PE3yIbTaTOB TECTOB, BBIABICHUM OIIMOOK
(HampuMmep, MHOKECTBEHHOE TECTUPOBAaHKE, HEPAaBHOMEPHAs BHIOOPKA) M 3TUYECKUX acleKTax,
IIPUMEHSISI KOJMYECTBEHHBIE METOAB! UII MHHHMU3ALMU JIOKHOIOJIOXKHUTEIBHBIX BBIBOJOB U
ONTUMM3ALMU PEIICHUHN B pealbHbIX MPOEKTAaX;

— wuHrerpupoBatb A/b-TectupoBanue B 60jee MMPOKHE IKOCUCTEMBI aHAIHN3a JTAHHBIX,
BKJIIOYas MAalIMHHOE OOyueHHe M BM3YAJIM3alUIO, AN MOJNICPKKH TNPHUHATUS pPELIeHUH B
MPOAYKTaxX, C IEMOHCTpaIMell HaBBIKOB MPOEKTUPOBAHUS HIKCIIEPUMEHTOB U OLIEHKH MX BIUSHUS
Ha M0JIb30BaTENIbCKOE TIOBEJICHUE.

B pe3yabTare 0cBOCHUS IUCHUILIAHBI (MOYJIfA) 00YYAKOIMIACS TOJIKEH:

3Hamy:

— OCHOBHBIE KOMIIOHEHTHI M 3Tanbl nporecca A/b TecTupoBaHUs: MOCTaHOBKA IIENH,
dbopMynupoBaHUE TUIIOTE3, BHIOOP METPHUK, AMU3ANH SKCIEPUMEHTAa, pealu3alus, aHaiu3 U
MHTEPIIPETALNS PE3YIBTATOB;

— (peiimBopk npoBenenus A/b TecToB, BKIIIOYAs JOTHKY ¥ B3aUMOCBSI3b KaX/10T0 dTara.

— MeTOJbl TeXHUYecKoi peamuzanuu A/b TecToB (CIIUT-TPYIIBL, pPaHIOMHU3AIMS,
02KeH1/ PPOHTEHI-UHCTPYMEHTHI);

— KJIIOYEBBbIE CTAaTHUCTUYECKUE TIOHATUA: p-value, JOBEpUTENIbHbIE HMHTEPBAIbI,
CTaTHCTUYECKasi 3HAYMMOCTh, MOILITHOCTh TECTa, MUHUMAJIBHO AeTekTupyemMblil apdpext (MDE);

— OCHOBHBIE CTAaTUCTUYECKUE KPUTEPHUH (t-TECT, Z-TeCT, KpUTEPUIl XU-KBaJpaT U Jp.) U UX
IPUMEHUMOCTh B 3aBUCUMOCTH OT THUIIA JAHHBIX U METPHK;
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— BO3MOXKHBIE JIOBYIIKM ¥ HCTOYHMKM HUCKaXeHud B A/b  TecTupoBaHuU
(mocnemoBaTeNbHBI  aHANU3, MHOXECTBEHHOE  TecTUpoBaHHE, OS((}EeKThl  HOBU3HBI,
HEOJHOPOJHOCTH BBIOOPKH H JIp.);

ymembp:

— IUIAHMPOBaTh M paszpabateiBaTh nu3ailH A/b Tecra: ¢opmynMpoBaTh MPOTYKTOBBIC
THITOTE3bl, OTIPENICIIATH IEIIH, BEIONPATh KOPPEKTHBIE METPUKHU, PACCUUTHIBATH pa3Mep BRIOOPKH U
JUINTEIILHOCTh TECTA,;

— 000CHOBaHHO BBIOMPATh CTATUCTUYECKUE METO/BI M KPUTEPUH B 3aBHCHUMOCTH OT THIIA
JIAHHBIX, PAcIpeIe/ICHHS 1 TOCTaBICHHON 3a1a4H;

— aHaIM3HUPOBaTh pe3ynbTaTtbl A/b TecToB ¢ y4éTOM CTaTUCTHYECKOW M MPAaKTUUECKON
3HaYMMOCTH, HHTEPIIPETUPOBATh JTaHHBIE B KOHTEKCTE OM3HEC-1IeNel;

— KPUTHYECKH OIICHMBATh KOPPEKTHOCTh IMPOBEACHUS M aHalM3a TECTOB, BBISBIATH
NOTEHIUATBHBIE OIIMOKN 1 UCKaKCHNUS,

— (GOopMyIHpOBaTh apPrYMEHTUPOBAHHBIC BBIBOJBI M MPAKTHUECKHE PEKOMEHIAINU IS
MPOJYKTOBBIX PEUICHUH Ha OCHOBE PE3yJIbTATOB SKCIIEPUMEHTOB;

enademp:

— CaMOCTOSTENFHOE IUIAHMPOBAHKE, 3aITyCK U cOnpoBokaeHNe A/b TecToB 1 mpoBepku
HPOTYKTOBBIX TUIIOTE3,;

— pabora c arpopmamu U nHCTpyMeHTamu A/b TectupoBanus (Hanpumep, Optimizely,
Google Optimize, BHyTpEHHHE CIUTHT-CUCTEMBI);

— TMpUMEHEHHE CTATUCTUYECKHX METOAOB JUIS aHajiu3a pe3ylbTaTOB TECTOB C
ucnons3zoBanueM Python, SQL nnu cienmani3upoBaHHBIX HHCTPYMEHTOB,

— WHTEpIpeTanusi pe3yJlbTaToB JKCIEPUMEHTOB M  IOATOTOBKA OTYETOB IS
3aMHTEPECOBAHHBIX CTOPOH (TIPOIYKTOBBIE MEHEKEPHI, MAPKETOJIOTH, PYKOBOJACTBO);

— BBISBJIICHUE U KOPPEKIHSI MOTEHIIMATLHBIX NCKKEHUH B TaHHBIX U IW3alfHE TECTOB;

— TpHUMEHEHHE TMPOJBUHYTHIX IMOJX0J0B: MHOKECTBEHHOE TECTUPOBAHHUE C KOPPEKIHeH
(nanmpumep, Bonferroni, FDR), muorogaxtopusie skcniepumenTs! (DOE), cermMeHTHBIN aHaIu3.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATHH B (pOpMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuaukartop Ilepeyenpb MIAHNMPYEMBIX
KOMIIETeHLIMH KOMIIETeHLIMH pe3yJabTaTOB 00y4eHMsI 110
JUCHHIIAHE (MOTYJII0)

YK-2. CrniocoOeH onpenensirts YK-2.1. 3HaeT AeUCTBYIOIINE TIPaBOBbIE HOPMBI,
KpYT 3aJa4 B paMKax peryaupymouye AeaTeIbHOCTD B
[IOCTaBJICHHOH LIENH U 001acTH peleHus 3a1ad, OCHOBHbIE
BBIOMpPATh ONTUMANILHBIE METOABI U IOAXObI K ONPEACICHUIO
CIIOCOOBI MX PELICHHUS, Kpyra 3agay
WCXOS U3 YK-2.2. YMeeT onpenenars Kpyr 3a1ad B
JEUCTBYIOIUX paMKax IMOCTaBJICHHOH 1M, BHIOMPATh
MPaBOBBIX HOPM, ONTUMAaJIbHBIE CIOCOOBI PEIIeHHs 3a/ad,
HUMEIOIUXCS PECYPCOB U YUUTBHIBAsI UIMEIOIINECS PECYPCHI U
OTpaHUYCHUI OIPAHUYEHUS

YK-2.3. NmeeT npakTU4eCKU OTBIT
MPUMEHEHUS 3HaHUH O MTPaBOBBIX
HOPMax M PEeCypcax B peajbHbIX
CUTYyalusx, pa3paboTKy U peanu3aun
PELLIECHHI B COOTBETCTBHUHU C
YCTAHOBJICHHBIMU OIPaHUYECHUSIMU

YK-9. CriocobeH nmpuHUMaTh YK-9.1. 3HaeT OCHOBHBIE IKOHOMHYECKHE
000CHOBaHHbIE TEOPHH U MPUHLUIIBI; HOPMATUBHBIC U
SKOHOMHYECKHE MPaBOBBIE AKTHI, PETYIUPYIOIIUE
pelIeHns B pa3IMyHbIX HSKOHOMUYECKYIO JIESITETbHOCTh
obnactax YK-9.2. YMeeT aHanu3upoBaTh SKOHOMUYECKYIO
KHU3HEESITETBHOCTH WHPOPMAITUIO U JTaHHbIE;

pa3pabaTeiBaTh 1 0OOCHOBHIBATH
HSKOHOMUYECKHE CTPATETUH U PELICHUs
YK-9.3. Hmeet npakTHUECKHIA OTIBIT B
MPUMEHEHUH SKOHOMHYECKHUX 3HAaHUH B
peaibHbIX CUTYaLUsIX ¥ IPOEKTax
OIIK-7. Crnioco0OeH ncnonbp30BaTh OIIK-7.1. 3HaeT 6a30Bble SKOHOMUYECKHE
OCHOBBI 9KOHOMHYECKUX MOHSATHSI, OCHOBaHHbIE HAa IPUMEHEHUH
3HaHUH B Pa3IHYHBIX MaTeMaTHYECKOTO aHaJN3a
cdepax OIIK-7.2. YMeeT Uenop30BaTh 3KOHOMUYECKUE
KHU3HEESITEITBHOCTH 3HAHUS JJ1s1 ONTHUMU3ALNH U PEILICHUS
3aja4 Mpoh)eCCUOHATBHON
JeSITeTbHOCTH
OIIK-7.3. NmeeT npakTH4ecKuil OTBIT B
MPUMEHEHUH SKOHOMHYECKHUX 3HAHUH B
npodeccHoHANBHON 00JIacTH
OIIK-8. Crnioco0OeH ncnonbp30BaTh OIIK-8.1. 3HaeT OCHOBHBIE IIPABOBBIE MOHATHS U
OCHOBBI NTPaBOBBIX 00J1aCTH UX UCIIOJIb30BaHMS
3HAHUN B Pa3TUIHBIX OIIK-8.2. ‘YMeeT uCIosib30BaTh MPABOBBIE 3HAHUS
cepax B PO eCCHOHALHON JIEATETLHOCTH
KHU3HEESTEIbHOCTH
OIIK-8.3. NmeeT nmpakTHYECKHUN OTIBIT

MPUMEHEHUS MPABOBBIX 3HAHUI B
mpoeCcCHOHAIBHON 00J1aCTH
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3. Temaruueckuii njiax

Ne TpynoeMkocTb, aKageMUYecKHE YAChI
n/n Ounas ¢hopma
KonrakTHas padora
HaunmenoBanne
pasaena _ E TKY
JUCIUILIMHBI E é 3 E Kontpo | Camoctosrennn (Tekymuii KOHTPOJIb
(MomyJis) = 2 S ycIeBaeMOoCTH)
& § = = JIb as padora
= 5] 28
o 2
=
1 | DKcrepuMEeHT Kak 6 6 4 20 IToaroroBka k ceMHuHapy,
CTpaTEeruyeCcKuil JlomartHue 3a1aHus,
WHCTPYMEHT Ksus
2 | MonenupoBanue u 6 6 4 21 [ToaroroBka k ceMuHapy,
CJIO’KHBIN OU3ailH JlomarnHue 3a1aHus,
SKCIIEPUMEHTA Ksu3
3 | llponBunyTas 6 6 4 21 [ToaroroBka k ceMuHapy,
CTaTUCTHKA Jomainue 3aganus,
aHAJINTHKA Ksu3
4 | Undpactpykrypa u 6 6 4 2 21 [ToaroroBka k ceMuHapy,
TPOLIECCHI Jomaiiinue 3ananus,
KonrtponbHas pabora
5 | UnTepmperanus u 6 6 4 21 [ToaroroBka k ceMuHapy,
MaciTaOupoBaHUE Jomainue 3aganus,
pe3yJIbTaTOB Kgsus
3auem c oyeHKOll 4 ITpoext
Hmozo: | 30 30 20 6 104
O6vem oucuyuniunbl 190
(mooyns) (8 ax. u.)
Oovem oucyunIuHbl 5
(moodyns) (8 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Ne HaumenoBaHue pasaeJia Conep:xanue TUCHUIUTHHBI (MOIYJs1) IO TeMaM
n/n AUCHUIIMHBI (MOIYJIs1)
1 OKCIIEpUMEHT Kak Mertpuku A/b - TecTupoBaHus: t-TecT, Z-TECT, KPUTEPHH XHU-KBaApaT U Ip.
CTpaTETHUECKU MHCTPYMEHT | ¥ X IPUMEHUMOCTh B 3aBUCUMOCTH OT THIIA IAHHBIX U METPHK.
DpeiMBOPKY IPUHATHS PELLICHUN: SKCIIEPUMEHTHI B YCIIOBUAX
HEOTIPEIETICHHOCTH
2 MopnennpoBaHue U CIIOKHBIN MHorogakTopHbsIe 1 MHOTOYpPOBHEBBIE 3KcriepuMeHThl (Multivariate, Full
JIM3aiiH 3KCIIEpUMEHTA Factorial, Nested). MeToasl Texandeckoiil peanusauuu A/b Tectos (crmt-
TPYIIIBI, paHIOMHU3AIHSL, 09KeH 1/ QPOHTEHA-UHCTPYMEHTHI).
Crparudukanms, cerMeHTalus 1 KaCTOMHbIe KoropThl. [locienoBarensHbie
Y aJJalITUBHBIE SKCIICPUMEHTHI
3 IIponBuHyTas CTaTUCTUKA U CUPED wu npyrue meto/isl yMeHbIIIeHHs gucniepcrn. [IpodiiemMbl

aHaAJIMTUKa

MHO’KECTBEHHBIX THIIOTE3 M KOPPEKTHPOBKA PE3yNbTaTOB. Bimsane
CE30HHOCTH, BHEIIHUX (PAKTOPOB U aBTOKoppesuuii. Pabora c
HEU1€aIbHBIMHU JAHHBIMU: OTJIOKEHHBIE KOHBEPCUH, PETEHIIH, BOPOHKH

4 WudpacTtpykTypa 1 mporeccot

[Moctpoenue mnathopMbl SKCIIEPUMEHTOB: TPUHIHIIBL, APXUTEKTYPA,
pitfalls. MouutopuHr u 3THKa 3kcnepumMenToB. Opkectpanusi A/B-TecToB:
npouecchl, CI/CD u KynbTypa SKCIepUMEHTHPOBAHUS

5 WHTepriperanus u Ot A/B x OU3HEC-PEUICHHIO: KaK MHTEPIPETUPOBATh HE3HAYNMBIC
MacmTabupoBaHue pe3ynbTaThl. MaciirabupoBanue A/b TeCTOB B KOMIaHHUU. 3allUTa IPOSKTa
pe3YJIbTATOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Cunnsies, H. U. Teopusi 1uilaHUpOBaHMS 3KCIICPHUMEHTA W aHAJIM3 CTATUCTUYCCKHX
JAHHBIX : Y4eOHUK u MpakTukyM uig By3oB / H. W. CunnsieB. — 2-e u3n., nepepal. u gom. —
Mockaa : M3parensctBo FOpaiit, 2025. — 495 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
05070-7. — Tekcr : snmexktponHbiii / O6pa3oBarenbHas 1iargopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/559620.

2. blH, A. Teopernyeckniit MmunumyMm 1o Big Data. Bc€ 4ro HykHO 3HaTh O OONBIIMX
JMaHHBIX : pakTHieckoe pykoBoacTBo / A. blu, K. Cy. - Cankt-IlerepOypr : Ilutep, 2020. - 208
C. - (Cepus «bubnmoreka nporpammuctay). - ISBN 978-5-4461-1040-7. - TekcT : 3JCKTPOHHBIH.
- URL: https://znanium.com/catalog/product/1760820.

3. bproc, I1. Ilpaktuueckas cratuctuka aisi cnenuanuctoB Data Science / I1. Bproc, D.
bproc. - 2-e uzn. - Cankrt-IlerepOypr : BXB-IletepOypr, 2021. - 352 c. - ISBN 978-5-9775-6705-
3. - Texkcr : anexkrponnsiid. - URL: https://znanium.ru/catalog/product/2142261.

4. KamennoBa, M. C. MoaenupoBanue OW3HEC-TIPOLIECCOB : YUEOHUK M MPAKTUKYM IS
By30B / M. C. Kamennosa, B. B. Kpoxun, 1. B. Mamkos. — Mocksa : U3natensctBo FOpaiir,
2025. — 534 c¢. — (Beicmee obOpazoBanme). — ISBN 978-5-534-16695-8. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/568546.

Jononnumensuan numepamypa:

1. Yepusimena, A. M. YmpasieHue npoayKTOBOM MOJIUTUKON : yYEOHUK U IPAKTUKYM JUISI
By30B / A. M. UepnsbimeBa, T. H. SIky6oBa. — Mocksa : U3narensctBo FOpaiit, 2025. — 182 c.
— (Bseicmiee oOpaszoBanme). — ISBN 978-5-534-16620-0. — Tekct : dmeKTpOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561067.

2. Jlonapepa, A. M. busnec-manupoBanue : yaeOHUK st By30B / A. M. JlomapeBa. — 4-¢
u3f., nepepab. u gon. — Mocksa : M3marensctBo IOpaiir, 2025. — 272 c¢. — (Bsicuiee
obpazoBanmue). — ISBN 978-5-534-08683-6. — Tekct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/566065.

3. UepHnbimeBa, A. M. YmpasieHue MpoayKTOM : y4eOHUK M TPAKTUKYM JUIs By30B / A. M.
Yepusimena, T. H. SIky6oBa. — Mocksa : U3narensctBo IOpaiit, 2025. — 368 ¢. — (Briciuiee
obpazoBanmue). — ISBN 978-5-534-16619-4. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560140.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

YHUBEpCUTET pacmojaraeT MaTepUualbHO-TEXHUUYECKOW 0a30i, COOTBETCTBYIOIIEH
JEHCTBYIOIINM MTPOTHBOIIOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIEYHBAIOIICH POBEICHUE BCEX
BUI0OB I[HCL[HHJII/IHapHOﬁ n Me)K[[I/ICLII/IHJII/IHapHOI‘/JI IIOATrOTOBKH, HpaKTI/I‘IeCKOﬁ U HAY4YHO-
HCCIIEI0BATEIbCKOM paboT 00yUaIOMUXCsl, IPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.
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[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIIMOHHOTO THIA, 3aHATHA CEMUHAPCKOrO (MPAKTUYECKOT0) THIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTaIluH, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHUS, CIYKAIIUMHU JUIS TPEACTaBICHUs Y4eOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne qUCIHUILTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEUHaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUAs J€MOHCTPAallMOHHOE 000pyI0BaHUE.

[TomerieHus 4711 CaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHM MHBAIWIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 3J0POBBS,
OCHAIIEHBI KOMIBIOTEPHOW TEXHUKOH C BO3MOYKHOCTBIO MOIKIIOYCHHS K ceth «MHTepHEeT» U
o0OecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIOAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMM YHHKAITMOHHON ceTH «VHTEepHET», IeKTPOHHBIM pecypcam (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa CcbLika
(u3naHus, Kypca, I0KyMEHTA)
1. | Hayunas snektponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Bbaza mausbix g | T-cnemuanucros https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr WHDOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTIINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleueHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000IHO

pacnpocTpaHsiemoe

OnepanuoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOE

BpaysepsbI:

SAnnekc.bpaysep OTEUYECTBEHHOE | CBOOOIHO pPaclpocTpaHsieMoe

Google Chrome 3apyOexHOoe CBOOOJHO pacmpoCcTpaHsIeMoe

OducHble NPUITOKEHUS:

Microsoft Imagine (Visio, OneNote) 3apy0exKHOe JIMIEH3UOHHOE

TeXstudio 3apyOeKHOE CBOOOJIHO pacpocTpaHsIeMOe
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Adobe Acrobat Reader | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

IIporpammHoe oGecnieyeHue VISl IVIAHWPOBAHMS M YYeTa BpeMEHH:

Toggle app | 3apy0OeKHOE | CBOOOJTHO pacIpoCTpaHsIEeMOe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6esxuoe | muuensHonHOE
Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOE
Cucrtembl pe3epBHoro konupoanusi (backup):

Acronis Backup Advanced for HyperV | sapy6Gesxuoe | nHuensHonHOE
CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTCUECTBEHHOE | JINIICH3MOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Crangaptabiii Russian Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exHoe CBOOOJTHO pacpoCTpaHIeMOe
IMakeThl MPOrPAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe
Docker 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

7. MeToanuyeckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B nporecce uzyuenust tucuminHebl (Moayis) «A/b TecTupoBaHHe» B paMKax TEKYLIETO
KOHTPOJISI YCTIEBAEMOCTH MCIOJIb3YIOTCS TaKUE BHJIbI yueOHOW paboThl, KaK JIEKIIUH, CEMUHAPBI,
NPaKTUYECKHE CEMUHApbI, KBU3bI, KOHTPOJIbHAs paboTa, JOMAIIHUE 3a/IaHus, a TAKXKE Pa3TUYHbIe
BU/JIbI CAMOCTOATEIBHONU paboThl 00ydaromuXcs Mo 3aJaHUI0 MperojaBaTelis, HalpaBiIeHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHATBHOW  JIEKCHKH,  3aKpelyieHhe  MPaKTHYEeCKHX
npodeCCHOHATBLHBIX KOMIIETEHIIH, TOOIPEHNE HHUIHATHB.

Jlekyusi — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYEeTCS BECTH KOHCIEKT JIEKIMI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHJ0BaHHOW nuTepatype. Ecinu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 3a7aTh €ro
IPEMoJIaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma y4deOHOU NeATeITbHOCTH, MPOBOAUMAsl B YI€OHOM 3aBEJACHHUH 10T
PYKOBOACTBOM NpCnoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYIOT B OGCy)KI[CHI/IHX,
NPaKTUYCCKHUX 3a/IaHUSIX U IPYTUX (popMax B3aMMOJCHCTBHSL.
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Jns ycnenmHon moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHUTBCS C TEMOM
3aHATHA WU OCHOBHBIMHU MaATCpUaIaMU, I-ITO6I:I HMCTb BO3MOKHOCTb AKTHMBHO Y4YaCTBOBAaTb B
oOcyxaeHuu. Takxke MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO IMOMOKET
I1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Ilpakxmuueckue 3ansamusi — akTuBHas (opma oOydeHHs, B paMKax KOTOPOH CTYAEHTHI
OPUMEHSIOT TEOPETHUYECKUE 3HAHMS Ha MPAKTUKE, BBIMOJHSAS 3a7adyd, SKCIIEPUMEHTH WU
yIPaKHEHUS IS 3aKPETUICHUS HABBIKOB M yMEHUH. OHH CIIOCOOCTBYIOT Pa3BUTHIO MMPAKTHUECKUX
KOMIIETEHIIMH, CTUMYIHPYIOT CAaMOCTOSITEIBHOCTh W TIO3BOJISIFOT MHTETPUPOBATH 3HAHUS U3
Pa3IMYHBIX JUCHIUILUIMH B pealibHbIC CIICHAPUU PEIICHUS TPOOIIeM.

JUis ycrenrHoi MOoArOTOBKH K MPAaKTUYECKOMY 3aHITHIO: TIEpel] 3aHATHEM BHHMATEIBHO
U3YUYUTE JICKIIMOHHBIA MaTepUal 10 MPOSKTHOMY MEHEIKMEHTY, CBSI3aHHBIA C TEMOW 3aHSATHUS
(manmpumep, merononorun Agile unm ympasnenue puckamu B MM-mpoekrax), yToOBI Tydiie
MOHMMATh KOHTEKCT 3a/la4 W MPUMEHSTh 3HAHUS Ha MPAKTHKE; PAa3JICIIUTE 3aHSATHE HA JTaIlbl B
CBOEM IUIaHE: TMOATOTOBKA, aKTHBHOE BBIMIOJHEHUE 33a4, 0O0CyKIeHne U pediekcus. Yaenure
BHUMaHHUE JIe/IJIaiHaM U PACcIpeIeIUTe YCUIINs, YTOOBI H30€)KaTh CIICIIKH M ()OKYca Ha KITFOUEBBIX
aCIIeKTax; BOBJIEKAHTECH B IPYNIIOBYIO paboTy, 3a1aBaiiTe BOMPOCHI MPEMOAaBaTeNo0, 00CyKIaiTe
U C OJHOTPYIITHUKAMH W TPHUMEHSHTE KPUTHUYECKOE MBINUICHHE Ui PEHICHHUS 3ajad,
ocobenHo B KoHTeKkcTe MM -TIpoeKTOB (Hanmpumep, aHAJIN3 PUCKOB WIIM paclipeieieHue PecypcoB);
1I0CJIC 3aHATHUS MPOAHAIUZUPYHITE, YTO YIAIOCh, KAKKE OMIUOKH ObUIM JOMYIICHBI, U 3aITUIINTE
KJIFOYEBbIE BBIBOJBI. Mcmionb3yiiTe 00paTHYIO CBSI3b OT MpENnogaBaTess Ul yIydlIeHUs! HAaBBIKOB
Y MOATOTOBKH K CIICAYIOIIUM 3aHSITHSIM.

Yuacmue 6 cemunape (ayoumopmuas paboma) — akTuBHas paboTa CTyJeHTa Ha CEMHUHApE,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENs M YUACTHE B JIUCKYCCHH.

Jis yCcrenHoro yqacTHsi B CEMUHape CTyIEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMHUTHCS C
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
AKTHUBHO CJYIIATh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apTyMEHTHPYS HX.
[Ipu oTBeTax Ha BOIPOCHI MpPENOJIABATENsl CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpasich HAa U3YYCHHBIN MaTepuai. Taxke MoJe3HO MOANSPKUBATH JHAJIOT C OJHOKYPCHHKAMH,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha dTarmbl, YTOObI
n30exaTh MEperpy3ku M Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOUYHUKU
uH(popMalnu, BKI0Yasi yaeOHUKH U OHJIAH-PECypChl, AJis 0ojee rTyOOKOro MOHUMaHUsI TEMBI.

Keuz — 3T0O WHTEpaKTUBHOE TECTHMPOBAaHHUE, HANpPABICHHOE Ha IPOBEPKY 3HAHUN U
MTOHUMAaHU U3y4aeMOT0 MaTepHuaa.

s ycrnemHou MOArOTOBKM K KBH3Yy PEKOMEHAYETCS BHUMATEIbHO U3YYUThb OCHOBHBIC
MIOHATHUS U METOJIbl, U3ydaeMble Ha Kypce. [lone3Ho pemars npakTHYeCcKue 3a/1a4u U IPUMEpBHI,
4TOOBI 3aKPENHUTh TEOPETHUECKUE 3HAHUS. TaKKe CTOUT 03HAKOMUTHCS C THITMYHBIMU BOIIPOCAMU
u popMaTamMH 33JaHUM, YTOOBI JIydIlle TOATOTOBUTHCS K TECTUPOBAHUIO.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpoM 3a/1a4, KOTOPbIE HYKHO PEILIUTh 32
OTpaHUYEHHOE BpeEMSI.

Llenb KOHTPOJIBHOW PabOTHI - MOMYYUTh CIIEUATBHBIE 3HAHUS 110 OJHON WM HECKOJIBKHM
TeMaM JUCUUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKU UX MPAKTUYECKOTO MPUMEHEHHUS.

IIpoexm — uccnenoBaTenbcKas padboTa 1Mo Kypcy U Mpe3eHTalusl pe3yIbTaToB.

Jlns ycnemHoi NoAroTOBKY K MPOEKTY PEKOMEHIYETCsI: YETKO ONPEIEIUTh LIeTU U 3a7a4u
IPOEKTA; COCTABUTH IUIaH Pa0OTHI, pa30MB MPOEKT Ha ATAIBI C YKa3aHUEM CPOKOB BBIIIOJHEHUS
KaXKIOr0 M3 HUX; MCIOJIb30BaTh pa3HOOOPa3Hble UCTOYHUKU MH(POPMAIUN U UHCTPYMEHTBHI AJIs
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WCCJICJIOBAHMSI TEMBI;, PETYJISIPHO MPOBEPATH MPOTPECC ¥ BHOCUTH KOPPEKTHUBHI B TUIAH, €CIIH ITO
HEOOXOOUMO.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMi TPy MUHUMAJIBLHOM yYaCTUU MPENoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JIEKIIUi (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUSOHBIX MaTEPHATIOB, TUIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOJTHCHHE YU4eOHO-UCCIIEeIOBATEIbCKIX
3aJlaHUl U Ipyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.]'IlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBaHUAA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 110
AucHUIIMHE (MoayJ10) «A/B TecTupoBanue»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTHXKEHUH, OOYYaroMIMXCs MO TUCIHUIUIMHE (MOIYJIIO),
OCYILIECTBJISICTCS B BUJIE TEKYLIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAlMH.

IIpomexyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZYJIO) OCYIIeCTBIseTcs B (opme
3ayema ¢ OWEHKOW, TIPU 3TOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX IIO
JMCIIUTLIMHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONIB3YETCS JIeCATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOATIIPHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas) IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ounenka 3a 3a4eTt
OLlIEHKA OLIEHKA 00yuyeHusl Mo TUCHUILIUHE (MOYJII0)
10 OTiyHO 3adreHo CTyIeHT TOIIHOCTBIO BJA/IeeT 3HAHUSMH,
9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMHU B pa60qeﬁ nporpamMmme, u
8 OTIM4HO - rIyOOKO  ocMbicisgeT jauciumiuHy. OH

CaMOCTOSTETHHO " JIOTUYECKH
MOCJIE/IOBATEIbHO OTBEYAET HAa BCE BOIPOCHI,
aKleHTUpysT BHHMaHWe Ha  Haubolee
BaYKHOM. Ymeer aHaJM3HUPOBATH,
CpaBHMBATH, KJacCU(pUIIUPOBATh, 000011aTh,
KOHKPETHU3HPOBaTh W CHCTEMAaTH3UPOBAThH
H3yquHBII>'I Mare€puall, BbIACIIASA KIIFOUCBBIC
MOMCHTBI u yCTaHaBJIUBas IIPUYINHHO-
CIIe/ICTBEHHbIE CBs3H. YeTko (opmymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl AHAJIN30B u JIPYTUX
MCCJIC/IOBAHU, a TaKXKe pEIIaeT CIOKHBIC
3amaud. CTYIEHT XOpOIIO 3HAKOM C
METOJaMU HCCIICIOBaHMs, HEOOXOIMMBIMHU
JJIA HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH, N YMECT
CBSI3BIBATh TEOPETHYECKHUE ACIICKTHI
JUCHUIUIMHBL (MOJIYJIsl) C TPaKTHYECKUMHU

3aJ]auaMH.
7 Xoporo 3auTeHo CrygeHT oOnamaeT 3HAHHSIMH IIpeaMeTa
6 Xopoo 3auTeHo MOYTH B TIOJHOM o00beMe pabodyei

ImporpaMmsbl 1 CaMOCTOATEIIBHO, JIOTUYCCKU
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

MOCJIEe0BAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKI[CHTUPYST BHUMaHUE Ha
HauOoJee 3HaYMMBIX MOMeHTaX. OH ymeer
aHAJIM3UPOBATH, CpaBHHBATb,
KJIacCU(pUIMpPOBATH, 0000maTh,
KOHKPETH3UPOBaTh M CHUCTEMATHU3HPOBATH
W3yYCHHBIH  MaTepHhal, BBIIENSAS  €ro
KIIFOUCBBIC  aCMEKThl W YCTaHABIIUBas
MPUYUHHO-CIICJCTBCHHEIC CBSI3U.
®dopMyIUpyeT CBOHM OTBETHI, YBEPCHHO
HHTEPIPETUPYET PE3YIbTAThl aHAIU30B H
JPYTUX WCCICIOBAHUM, a TaKkKe pelaeT
CJIOKHBIC CUTYallMOHHBIC 3a1a4u. CTYIICHT
XOPOIIO 3HAKOM c METOJIaMHU
WCCIICIOBAHUS,  HEOOXOAUMBIMU  JUIS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMCECT
CBAI3BIBATH TEOPETUUCCKHUE ACIEKTHI
npeaMeTa ¢ IPaKTHUCCKUMH 33[a4aMH.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHT oOnamaer 0Oa30BBIMHU 3HAHHUSIMH

4 Y 10BIETBOPUTEIHHO 3auyTeHO 110 IUCUMILTMHE (MOJYJII0), HO HCIIBITBIBACT
TPYAHOCTH MPU CAMOCTOSATEILHBIX OTBETAX

W MCIIOJIb3yeT HETOYHBIE (JOPMYIUPOBKHU. B
XO0Jle OTBETOB OH JIONyCKaeT OIIUOKH,
Kacaroliuecs CyTtd BonpocoB. CryleHT
CIOCOOEH pemaTh TOJBKO CaMble NPOCThIE
3aJa4d M BIAAEET JHIIb MHUHUMAaJIbHBIM
Ha0OpPOM METOJ0B HCCIIEI0BAHMS.

3 He cnan He 3aureno CTymeHT He OBIaZell  00sS3aTeIbHBIM

He cnan He 3aureno MHUHUMYMOM 3HaHUH TIO TIpEeIMETy U He

1 He cIaH He 3auyteHo MOXET OTBETHUTH Ha BONPOCHI, NAXKE CCJIN

nmpernogaBareiib  3a4acT JOIMOJIHHUTCIILHBIC

HaBOAIINE BOIIPOCHI.

Jucnunnuna (Moaynb) «A/b TecTupoBaHue) OLIEHUBAETCA CIIEIYIOIMIMM 00pa3oM:

AKTHBHOCTH Bec |KoauvecTBO Onucanue

Homamnnue 3amanus | 20% 13 HaGop 3ama4 nmo TemMam Hezenu

KBuset 15% 7 HNHTepakTHBHOE TECTUPOBAHUE, HAIIPABIEHHOE HA
MIPOBEPKY 3HAHUH ¥ MOHMMAaHHUS U3y4aeMOro MaTepuaa

AymuropHas pabora | 15% 15 AxTuBHas paboTa CTyJIeHTa Ha CEeMHHApe

KontponsHbie 20% 1 [Tucemennas pabota ¢ HaOOpOM 3a1a4, KOTOPBIE HYKHO

paboThI PEIINTH 32 OTPaHUICHHOE BPEMS

3ayeT ¢ OLEHKOU 30% 1 3amura UTOroBOro MpoeKTa

DopmyJia pacuéTa HTOrOBOI OLEHKH M0 JUCHUILVIUHE (MOaYJ110) «A/b TecTUpOBaHMe»:
«0,2 x cpennee 3a momamruue 3aganus + 0,15 x cpennee 3a kBu3sl + 0,15 x aynuropHas padora +
0,2 % 3a kOHTpOIBHBIE PadOTHI + 0,3 X 3a4eT C OIEHKOW».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS
Jlomaminee 3ananmue 1

3ananmue 1

[Ipoananus3upyiite gaHHbIE CUMYJIHPOBaHHOTO A/B-Tecta mjis MOOMJIBHOIO MPUIIOKEHUS
(mpenocraBnensl B ¢aitne datasetl.csv: 1000 monp3oBaTeneii, METPUKH KOHBEPCHH M BPEMCHH
ceccur). PaccunraiiTe t-TecT U z-TeCT AJsl CpaBHEHHs JBYX BapuaHToB (A u B) mo merpuke
KOHBEPCHH;, MPUMEHUTE KPUTEPUH XU-KBAJApaT IS KaTeropHalbHBIX JAaHHBIX (HAIpUMep, THII
ycrpoiictBa). OObACHUTE MPUMEHUMOCTh Ka)KJOTO0 TeCTa B 3aBUCMMOCTH OT THUIIA JaHHBIX. B
YCIIOBHSAX HEONPENEICHHOCTH (HAaIpuMep, HU3KUHA Tpaduk) npenaoxuTe GpeidMBOPK MPUHITHS
penieHuit (Harpumep, 6aiiecoBckuii moaxon). Mcnonesyiite Python (SciPy, Pandas) nns pacueros
u Excel juis Bu3yanusanuu pe3yinbpTaToB. Pesynbrar: oTueT ¢ pacyeraMu, rpagikaMu 1 BEIBOAAMU
(2-3 crpaHuIs).

3aganue 2

Cnpoextupyiite MHOrodakTopHblii skcriepument (Full Factorial) ans tectupoBanus aByx
(dakTopoB: LBET KHOMKHU (3 ypoBHS) M TEKCT INpu3biBa (2 ypoBHs) Ha calTe e-Commerce.
Cumynupyiite ganssie (500 nmomp3oBaTeneil) U peanu3yinTe paHJOMU3AIMIO C cTpaThu(UKaueit
o cerMeHTaM (HOBBIC/CTapble MoJb30BaTesn). Paccuutaiite 3ddexTsr (HakTOpoB ¢ MOMOMIBIO
ANOVA B Python (Statsmodels). Onummre mnocneaoBaTeNbHBIA IKCHEPUMEHT (HAIpUMED,
QAN TUBHBINA JW3aliH C MPOMEXYTOYHBIMH TpoBepkamu). Mcmonesyiite Excel mnms mporoTuma
crumt-rpynn u Python ans monenupoBanus. PesynpraT: Ko, Tabnuia pe3yabTaToB U aHanus (2—
3 cTpaHHULIbI).

3amanmne 3

Amnanmsupyiite nanusie A/b-tecta ¢ ce3onHOCTBIO (dataset2.csv: 2000 3amuceii o mpogaxax
¢ asrokoppemsiuueit). Ilpumennre CUPED nnst yMeHbIIEHHS JUCHEPCUM U CKOPPEKTHUpPYHTE
pe3ynbTaThl MHOKECTBEHHBIX runote3 (Metosl Bonferroni, Holm-Bonferroni). Yutute BHenHue
bakTopsl (Hampumep, MpPa3JIHUKU) U OTIOKEHHbIE KOHBEpCUM (peTeHIIH depe3 7 IHEM).
[TocTpoiiTe BOPOHKY KOHBEPCUU M OLICHUTE BIMSIHHE CE30HHOCTH Ha pe3ynbTathbl. Mcnomb3yiite
Python (Pandas, NumPy) s pacueroB u Excel nns rpaduxos. Pe3ynbrat: oTueT ¢ pacueramu,
JIuarpaMMamMi U peKoMeHAausIMu (2—3 CTpaHUIIbl).

3amanue 4

Onumumre apxuTekTypy miaatdopmel st A/b-tectoB (Hampumep, Ha ocHoBe Google
Optimize uan KacTOMHOM cucteMsl). Beinenute npuHuuiel, pitfalls (Hanmpumep, yreuka JaHHBIX )
u wunHrerpauuio ¢ CI/CD. IlpoananusupyiiTe S3TUYECKHE acleKThl (HAalpuMep, corjiacue
NOJIb30BaTesel) U NPeIIoKUTE Mpolece OpKecTpaluu (0T uaeu A0 BHeapeHus). Cumyiaupyirte
MOHMTOPHHT TecTa (MeTpuku: Tpaduk, ommbku) B Excel. Ucnonb3yiite Python nns nporotuna
CKpMIITa MOHUTOpPUHTA. Pe3ynbTaT: TuarpaMMa apXuTeKTypbl, OIIMCaHUE MTPOLECCOB U ATUYECKUN
aHaiu3 (2—3 cTpaHUIIbI).

3amanmne 5

Ha ocnoBe panneix A/b-tecta (dataset3.csv: 1500 monb3oBaTeneil, HE3HAYUMBIC
pesynbratel 1o ROI) wuHTepnperupyiite pe3yiabTaThl: OOBSCHUTE, MOYEMY TeCT HE3HAUUM
(HampuMmep, HHU3Kas MOIIHOCTb) M KakK MepedTH K Ou3Hec-pelieHuto (Hampumep, MOpOroBbie
3HayeHus). [Ipeoxxure crpareruio MaciTabupoBaHus (OT MWJIOTA K KOMITAHUH) U TIOATOTOBBTE
3aIUTY TpoekTa (mpe3eHTamus ¢ S5 ciaigamu). Paccuuraiite momHOCTh Tecta B Python.
Ucnonwsyiite Excel must pacuetoB ROI. Pesynprar: mpeseHTanmust U oT4eT ¢ aHanmu3oMm (2—3
CTpaHHIIEI + 5 C1aioB).

Jlomainee 3aganue 2

3ananue 1
[TpoBenute A/B-TecT Ha maHHbIX 0 KiuKax (dataset4.csv: 800 3amuceii, OMHApHAS METPUKA).
Bri6epute nmoaxonsmuii TecT (Z-TECT WM XH-KBaJpaT) B 3aBUCHMOCTH OT JAHHBIX; OOBSICHUTE
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MPUMEHUMOCTh. B yCIOBHUSX HeonmpeaeneHHOCTH (MajeHbKasi BHIOOpKa) IpUMEHUTE (GPEHMBOPK
NPUHATHS PELICHUH (HanmpuMep, mocieaoBaTenbHbIi ananus). Mcnons3yiite Python st pacueton
u Excel ans Buzyanuzanuu. Pe3ynbrar: pacueTsl U BBIBOJIBI (2 CTPaHMIIbI).

3ananmue 2

Cnpoektupyiite nested SKcnepuMeHT IS TeCTHpoBaHUs uHTepdeiica (2 ypoBHs
BIIO)KCHHOCTU: CTpaHuiia — 3jeMeHT). Cumynupyite nanasle (600 mons3oBareneit) ¢
paHOMH3allUed W CerMeHTanuwed (1o peruoHam). Peanu3yiiTe amanTUBHBIA JTU3aiiH C
IPOMEXYTOYHBIMU OCTaHOBKaMH. Paccunraiite agdexts B Python (Statsmodels). Mcnons3yiite
Excel nns Tabnun. Pe3ynbrar: nu3aitH skcriepuMeHTa U aHam3 (2—3 CTpaHuUIIbl).

3amanue 3

PaGoTaiiTe ¢ manHpIMu c aBTOKOppeisuuer (datasetS.csv: 1000 3amuceit o peTeHIIHE).
[Tpumenure CUPED u ckoppekTupyiite 1uis MHOKECTBEHHBIX Trumote3 (Meton Sidak). Yurute
CE30HHOCTh U TIOCTPOiTe BOpoHKY. O1ieHuTE BiIMsHUE BHEMHUX (dakTopoB. Mcnons3yiite Python
Ui pacyetoB. PesynbraT: rpaduku u otdet (2—3 CTpaHHUIIBI).

3amanmne 4

Onwumure pitfalls mmaTdopmel sKcriepruMeHTOB (HampuMmep, bias B paHAOMH3AIMK) U
MPEJIOKUTE MOHUTOPUHT (METPUKH: KOHBepcus, BpeMs). OOCyauTe 3TUKYy M MHTETPalUI0 C
CI/CD. Camynupyiite miporiecc B Excel. Pesynbrat: onrcanue u muarpamma (2 CTpaHUITBI).

3amanmne 5

WuTepripetupyiite He3HaUYMMbIe pe3yiabTatel A/B-tecra (dataset6.csv: 1200 3ammceit) u
npemioxkuTe OusHec-pemieHus. Onummure MacmradupoBaHue (0T KOMaHAbl K JIeNapTaMEeHTy).
[ToaroroBeTe MuHU-3amUTYy (3 cnaiiga). PaccumTaiite momHOoCTh B Python. PesynbraT: ananus u
npe3eHTanus (2 cTpanuibl + 3 criaiaa).

JlomamiHee 3aganue 3

3aganue 1

Anammzupyiite Metpuku A/b-tecta (dataset7.csv: 900 3ammucell, HeNpepbIBHBIE aHHBIE).
[Ipumenure t-TecT M XHU-KBajapar; OOBACHUTE BHIOOp. B HeompeaeneHHOCTH HCHOIb3YHTE
OaifecoBckuii ppeiimBopk. Mcnonb3yiite Python u Excel. PesynpraT: pacuers! (2 ctpaHulbl).

3aganue 2

CnpoexTupyiite multivariate 3KCIEpUMEHT ISl TECTUPOBAHUSA HECKOJIbKUX (aKTOpOB
(ueHna, nu3aiin). CumynupyiTe ¢ crpatudukanueil 1 nociae oBaTeIbHbIM Tn3aifHoM. PaccunTaiite
B Python. Pe3ynbrar: Mosens u ananus (2—3 cTpaHulibl).

3amanmne 3

OO6paboraiiTe HenaeanbHble NJaHHbIE (dataset8.csv: oTnokeHHble KOHBepcHuH). [IpumennTe
CUPED, ckoppeKTHpyHWTe Tunore3sl U Y4TUTE Ce30HHOCTbh. [locTpoiite BopoHKy. Pesynbrart:
otueT ¢ rpaduxkamu (2—3 cTpaHUIbI).

3ananue 4

Onummre apxuTekTypy mmiaat@opmMbel ¢ (QOKYycOM Ha OpKECTpalui U KYJIbTypy
HKCIIEPUMEHTUPOBaHM. BrigenuTe sTnueckue npodaemsl 1 MoHUTOpHHT. CuMynupyiite B Excel.
Pe3ynbratr: quarpamma u aHanus (2 CTpaHUIBI).

3amanmue 5

WnTepnpetupyiite pe3ynbrarsl Macirabupyemoro A/b-tecta (dataset9.csv). [Ipennoxure
OM3HEC-peIIeHns] U CTPATernio MaciiTabupoBaHus. 3amuTHTE NpoekT (4 cmaiiga). Pesynbrar:
OTYeT U npe3eHTanus (2 crpaHuisl + 4 ciaiina).
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IIpumepHbIe BONPOCHI 111 NOATOTOBKH K CEMUHapaMm

Tema 1: DxcniepuMeHT Kak cTpaTernyeckuii ”HcTpymeHnT. Merpuku A/b-tectupoBanus: t-
TeCT, Z-TeCT, KPUTEePHil XU-KBAAPaT U AP. 1 MX IPMMEHUMOCTh B 3ABHCHMOCTH OT THIIA
JAHHBIX U MeTpUK. @peiiMBOPKY NPUHATHS PelIeHUI: IKCIIEPUMEHThI B YCJIOBUAX
Heolpeae1eHHOCTH

1. Yto Takoe A/B-TecTupoBaHUE KaK CTPATETHYECKHI MHCTPYMEHT B OM3HECE, U KaK OHO
MIOMOTaeT MPUHUMATh PEIICHHS HA OCHOBE JAHHBIX?

2. Onummure ocHOBHBIE MeTpUKH A/B-tectupoBanus (nmampumep, konBepcus, CTR) u ux
pOJIb B OLIEHKE 3P HEKTUBHOCTH IKCIIEPUMEHTOB.

3. B xakux ciydasx npumeHsieTcs t-tect B A/B-TecTHpOBaHMHU, U KaKUE MPEAOIOKEHHSI
OH TpeOyeT (HampuMep, HOPMAITLHOCTh pacpeesieHus)?

4. Yem oTnuvaeTcs Z-TeCT OT t-TecTa B KOHTEKCTe A/B-TecTOB, M KOT/1a IPeIOYTUTEIIbHEES
UCII0JIb30BAaTh Z-TECT?

5. Kakoif kputepuil (Xu-KBagpar) MOAXOAWT MJi1 KaTEeropHalbHBIX JaHHBIX B A/B-
TECTUPOBAHUU, U IIPUBEAUTE IPUMEP €0 IPUMEHEHMUS.

6. OOBsicHUTE TPUMEHHMOCTh XH-KBaJpaT KpPUTEpUS sl METPUK THUMAa "KIUKH TIO
KaTeropusiM" B IKCIIEPUMEHTE.

7. Uro Takoe GppeiMBOPKU MPUHATHS PELICHUI B YCIOBUIX HEONPEICICHHOCTH, U KaK OHU
uHTEerpUpytorcs ¢ A/B-tecramu?

8. IlpuBeaure mpumep 0aileCOBCKOTO TOJX0/Aa K MPHUHATHIO pemieHuii B A/B-tecte c
HU3KUM TPapUKOM.

9. Kak paccunTarh MOIIHOCTh TecTa Ais A/B-skcnepumeHTta, U modyeMy 3TO BaXHO JUIs
MHTEPIIPETALUN PE3YIbTATOB?

10. B ycrnoBusSix HEONpEAENCHHOCTH (HAmpuMep, CE30HHBIE KoJjeOaHUs), Kak
a1anTUPOBaTh (PPEMMBOpPK MPUHATHUS PEIICHUI?

11. Omnwumure, KaK TUN JaHHBIX (HEMPEPBIBHBIE VS. KaTeropuaibHbIC) BIUIET Ha BHIOOP
METPUKH U TecTa B A/B-TecTupoBaHuu.

12. Kak wucnons3oBath Python (6mbmumoreka SciPy) mis pacuera t-tecra Ha mpumepe
CUMYIUPOBaHHBIX JaHHBIX A/B-Tecta?

13. IlpuBenute mpumep, Korja z-TecT He MOAXOMUT g A/B-Tecta, M mnpemioxurte
albTEpHATUBY.

14. Yro takoe p-value B KOHTEKCTE CTATUCTUYECKUX TECTOB, U KaK €ro HHTEPIPETUPOBATH
JUTSL IPUHSTHUS PEeILIeHU?

15. Kak ¢peliMBOpKH NPHUHATUS pelIeHUH momoraroT u3dexars ommbok tuna [ u Il B
HKCIIEPUMEHTAX C HEOMPEAEeEHHOCThIO?

Tema 2: MoaenupoBaHue M CJIOKHBIA AH3aiiH dKkciepuMeHTa. MHoOropakTropHbie u
MHOTroypoBHeBble 3kcniepuMenThl (Multivariate, Full Factorial, Nested). MeToabl
TeXHH4YecKoH peanusanun A/b TecToB (CILIMT-TPyNNbI, pAHAOMHU3anHs, 03KeH1/PpoHTEeH -
HHCTPYMeHThI). CTpaTndgukanms, CerMeHTalus 1 KACTOMHbIE¢ KOTOPTHI.
IlocsenoBarenbHble M aaNITUBHbIE IKCIIEPUMEHTHI

1. YUro takoe MHOro¢akTopHbIii 3kcrepuMeHT (Multivariate) 1 Kak OH OTJIMYaeTcss OT
npoctoro A/B-tecra?

2. Omumure Full Factorial qu3aifn skciepuMeHTa 1 €ro MpeuMyIIecTBa IJIsi TECTUPOBAHUS
HECKOJIbKUX (DaKTOPOB OJTHOBPEMEHHO.

3. Kak paboraer Nested nu3aifH B 3KCIIepHMEHTaX, M B KaKUX CIy4asX OH MPHUMEHSETCA
(HampuMep, BIOKECHHBIE TPYIIIBI)?
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4. Kakue MeToabpl TEXHHUECKOW peanu3anuu A/B-TecToB 00ecrednBalOT paHIOMH3AINIO
[IOJIb30BaTeen?

5. OOBsicHHUTE POJIb CIUIUT-TPYHI B A/B-TeCTUPOBaHUY M KaK MX peain30BaTh C HTOMOIIBIO
03KEeHI-MHCTPYMEHTOB.

6. Urto Takoe cTpaTu(uUKalus B SKCIIEPUMEHTAX, U KaK OHA TIOMOTaeT CHU3UTh bias?

7. Kak cermeHTanus mojip30BaTeeii BIUsAET Ha au3aiiH A/B-tecra, u mpuBeauTe npumep
KaCTOMHOM KOTOpTHI (HallpuMep, Mo BO3PaCTy).

8. UeM OTIMYAIOTCS MOCIIEAOBATENbHBIC SKCIIEPUMEHTHI OT CTaHJapTHBIX A/B-TecToB?

9. OnummTe aanTUBHBIE SKCIIEPUMEHTHI M X MPEUMYIIECTBA B YCIOBUSIX OTPAHUYCHHBIX
pECypCoB.

10. Kaxk ucnonp3oBats Python ms monenuposanus Full Factorial sxkcriepumenTa ¢ nBymst
daxTopamu (HarpuMep, IBET U TEKCT)?

11. Kakue pitfalls BO3HUKAIOT IIpU pear3aliy paHIOMHU3aluu B oHIaiiH-A/B-TecTax?

12. Kak wunTerpmpoBath (QpOoHTEHA-UHCTpYMeHTHl (Hampumep, Google Optimize) B
nporecc A/B-tectupoBanus?

13. IlpuBenute mpumep Nested skcrepuMeHTa JUisi TECTUPOBaHUSA MHTepdeiica caiita ¢
BIIO>KCHHBIMU DJIEMEHTAMU.

14. Kak crpatudukanus IOMOTacT B aHAIU3E pPE3yJbTaTOB MHOTOYPOBHEBOIO
JKCIIepUMEHTa?

15. OOwbsAcHUTEe, KaK AJaNTHUBHBIE SKCIEPHUMEHTHl KOPPEKTUPYIOT AM3ailH Ha OCHOBE
MIPOMEKYTOUHBIX JIaHHBIX.

Tema 3: IlpoaBunyTas cratucruka u anagutuka. CUPED u npyrue metroabl yMeHbIIeHUSA
aucnepcuu. IIpodeMbl MHOKECTBEHHBIX THIIOTE3 U KOPPEKTHPOBKA Pe3yJIbTaTOB.
Bausinne ce3oHHOCTH, BHEIIHUX (pakTOpPOB M aBTOKOppeasinuii. PadoTa ¢ HemaeaabHbIMHI
JAHHBIMH: OT/I0KEHHbIe KOHBEPCHH, PETEHIIH, BOPOHKH

1. Yro takoe CUPED (Controlled-experiment Using Pre-Experiment Data) u kak o
yMeHbIaet aucnepcuio B A/B-rectax?

2. Kakue nmpyrue mMeTonsl yMeHbIIeHUs nucnepcenn cymectByoT nmomumo CUPED, u kax
OHM NTPUMEHSIIOTCS?

3. O0pscHUTEe TpPOOIEMY MHOXKECTBEHHbIX Tuore3 B A/B-tectupoBanun u ee
HOCJEICTBHSL.

4. Kak wmeroasl KOppeKkTUpoBKM (Hanpumep, Bonferroni) pemator mnpoGiemy
MHO’KECTBEHHBIX CPAaBHEHUN?

5. Yto Takoe Ce30HHOCTh B ITaHHBIX A/B-TecToB, 1 Kak OHa BIMAET HA PE3yJIbTaThI?
6. Kak yuectp BHemHUE (PaKTOPHI (HapuMep, MPa3aHAKH) TIPU aHAIH3€ SKCIIEPUMEHTOB?

7. OOBsCHHUTE MOHATHE aBTOKOPPEIAIIMK B BPEMEHHBIX PsaxX MaHHBIX U €€ BJMSHHUE Ha
A/B-tecTsbl.

8. Kak paboraTs ¢ OTJI0KEHHBIMU KOHBEpCHSAMU B A/B-TecTrpoBanuu (Harpumep, uepes 7
TTHE)?

9. Uro Takoe pereHIIH (yIep)KaHUE) IOJIb30BATEICH, W Kak €ro aHalu3upOBaTh B
AKCIIEpUMEHTAX ?

10. OnwummTe MOCTPOSHHE BOPOHKH KOHBEPCHH U €€ POJIb B HUHTEPIPETALIUN PE3YIbTATOB
A/B-tecra.

11. Kaxk ucnons3oBarb Python mns mpumenenns CUPED Ha cuMmynupoBaHHBIX JTaHHBIX C
aBTOKOppesauuen?

DNEeKTPOHHBIA JOKYMEHT



12. TlpuBemuTte mpuMep KOPPEKTHPOBKH PE3yJIbTATOB ISl MHOXKECTBCHHBIX THIIOTE3 C
nomo1ubo Holm-Bonferroni mertoza.

13. Kak ce30HHOCTh MOXET HCKa3uTh pe3ynbraThl A/B-tectra, u Kak 3TO
CKOPPEKTUPOBATH?

14. OOwscHHUTE, TOUYEMYy HEHUJCalIbHbIC JaHHBIC (HAIpHUMEp, TPOIMYCKH) TPEOYIOT
CIEIMAIbHON 00pa0OTKH B aHAIMTHKE.

15. Kak uHTerpupoBaTh aHaINU3 PETCHIIHA U BOPOHOK B (PPEHMBOPK MPUHSATHUS PEIICHUI
nocie A/B-tecra?

Tema 4: Undpacrpykrypa u npouecchbl. [locTpoenne miargopmbl 3KCIIEPUMEHTOB:
NPUHUMIBI, APXUTEKTYPa, pitfalls. MoHUTOPUHT U 3THKA IKCHIEepUMeHTOB. OpKecTpanus
A/B-tectoB: npoueccol, CI/CD u KyJabTypa 3KClIepUMEHTHPOBAHUS

1. Kakue npUHIMIIBI JIeXKAT B OCHOBE MOCTPOeHHUs maTgopMsl st A/B-tecToB?

2. OnuimmTe apXUTeKTypy MIaT(HOpMbI SKCIIEPUMEHTOB (HAlIPUMEpP, KOMIIOHEHTHI: JAaHHBIC,
ananutuka, Ul).

3. Kakwue pitfalls (;oBymku) Bo3HHKarOT nipu paspadotke miardopmer A/B-TecToB, u Kak
ux u3oexarb?

4. Yto Takoe MOHUTOPHHI SKCIIEPUMEHTOB, U KaKhe METPUKU OH BKJIIOYAeT (Harpumep,
TpaukK, ommoxu)?

5. O0ObsicHHTEe  3TUYECKUE  acnekThl  A/B-tectupoBanus  (Hampumep,  COTJacue
MOJIb30BaTeNel U privacy).

6. Kak opkectpanus A/B-tectoB unrerpupyercs c nporeccamu CI/CD B pa3zpabotke?

7. Yrto nmoapazymeBaeTcs MoJ KyIbTypOi SKCIIEPUMEHTHPOBAHUS B KOMIAHUH?

8. IlpuBeaure mpuUMeEp apXUTEKTyphl MIaTGOpPMbI C  HUCMOJNb30BaHUEM OdIKeHA-
MHCTPYMEHTOB (Hampumep, Ha ocHoBe Kubernetes).

9. Kak MOHHTOPHHI TIOMOTaeT BBIABIATH aHOMaluK B A/B-recte BO Bpems ero
MIPOBEICHHUS?

10. OOGcyaute >TUYECKHE TUIEMMBI B SKCIIEPUMEHTAaX C YYBCTBUTEJIbHBIMHU JaHHBIMU
(Harpumep, 310pOBBE MOIb30BATENEH ).

11. Kax CI/CD mpotiecchl yCKOPSIIOT 3ammyck u anainu3 A/B-TtecTtoB?

12.  Onummte poib KyJbTYphl SKCIIEPUMEHTHPOBAHUS B MacmTabupoBanuu A/B-TecToB
B KOMaHJI€.

13. Kakue unctpymentsl (Hampumep, Apache Katka) mcmonp3yroTcss B apXurektype
atopmsl At 00pabOTKU JaHHBIX?

14, Kax wusbexarp pitfalls, Takux Kak yTedyka JaHHBIX, B HHPPACTPYKTYpE
AKCIIEPUMEHTOB?

15. IlpuBenuTe mnpumMep MOJHOrO mpolecca opkecTpauuu A/B-tecta ot uaen 1o
BHEJIPEHUS PE3YIbTATOB.

Tema 5: UnTepnperanus u Mmaciuraduposanue pe3yabraroB. Ot A/b k Ou3Hec-peieHnIo:
KaK HHTEepNpeTHPOBATH He3HAYHMBbIe pe3yabTaThl. Macmrabupoanue A/b TecToB B
KOMIIAHUH.

1. Kak wuHTepmpeTupoBaTh He3HauuMble pe3yibTaThl A/B-Tecta B KOHTEKCTe OH3HEC-
penieHuin?

2. UTo Takoe MOIIHOCTh TECTa, M KaK OHAa BIWACT Ha HHTEPIPETANHIO "HE3HAYMMBIX'
pe3yabTaToB?

3. OOmwsacHUTE, Kak niepeiiTu oT pe3ynbraTtoB A/B-Tecta k actionable Gu3Hec-pemeHuro.
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4. Kakwue cTpareruu MacmrtabupoBanusi A/B-TecToB CylecTBYIOT B KOMITAHUH (OT MHJIOTA
K TJI00aTbHOMY)?

5. Uro BKiIIOYaeT 3ammTa npoekra A/B-tecra (Hanpumep, mpe3eHTanus pe3yibTaToB)?

6. Kak ydectp skoHomuueckyto IieHHOocTh (ROI) mpu wuHTEeprnperanmuu pe3yabTaToB
AKCIIepUMEHTa?

7. IlpuBeaure npumep, Korja He3HauuMbId pe3ynbTaT A/B-Tecra Bce ke NMPUBOIUT K
BHEJIPEHUIO U3MEHEHHUH.

8. Kak mMacmtabupoBaTh SKCIEPUMEHTHI B OOJIBIION KOMIIAHUM C Y4E€TOM KYJIbTYPHBIX
O6apbepoB?

9. Onummure CTPYKTYpY Hpe3eHTAlUH I 3amMThl mpoekta A/B-tecta (Kito4eBbie
CJIANIBI).

10. Kak ucnonps3oBarb Python mist pacuera ROI Ha ocHoBe nanubix A/B-Tecra?

11. Tlouemy He3HaYMMBIE PE3yIbTATHI HE BCErNla O3HAYAIOT OTCYTCTBHE dPQeKTa, U KaKk
9TO 0OBACHUTH OU3HECY?

12. Kakue MeTpHKH ycliexa HCHONB3YIOTCS Mpu MaciutabupoBanuu A/B-TecToB
(manmpumep, adoption rate)?

13.  OO®BscHUTE POIIb CTEHKXOJIJICPOB B 3alTUTE U BHEIPCHUH PE3yJIbTATOB SKCIICPUMEHTA.
14. Kak unTerprpoBaTh pe3ynbraTsl A/B-TecTa B JOATOCPOUYHYIO CTPATETHIO KOMITAHHH?

15. TlpuBemute mpuMep ycremHOro MacmradupoBanus A/B-tecta OT KOMaHIBI K
JenapTaMeHTy.

IIpuMepHbIe 3aganus 11 KBU3a
KBuz 1

1. Yro takoe A/B-TecTpoBaHue KaK CTpaTErHY€CKUI HHCTPYMEHT?
A) DKCIEpUMEHT /JIs1 CPaBHEHHUS ABYX BEPCUI MPOJIyKTa HA OCHOBE METPHK, TOMOTAIOLIHI
NPUHUMATD PELIEHUS B YCIOBUSX HEONPEIEICHHOCTH.
B) Meton 1st ciaydaiiHOro BeIOOpa BapuaHTOB 0€3 aHaNN3a JaHHBIX.
C) AHanu3 TOJIBKO KaYE€CTBEHHBIX JIAHHBIX 0€3 yueTa PUCKOB.
D) IIponece 6€3 uHTErpanuyu MaTeMaTHUECKUX MOJIENIEH.
(ITpaBunbHBIH: A)

2. Kakoii craTUCTHYeCKHI TeCT JIydllle NCTI0Ib30BAaTh JJIsl CPAaBHEHUS CPEAHUX 3HAUYCHH B
A/B-tecTte ¢ HEMPEePHIBHBIMU JAHHBIMU M HOPMAJIbHBIM pacipeaeieHuem?
A) Kpurepuii xu-kBazpar.
B) T-tecr.
C) Z-tecr.
D) BaitecoBckuii aHamus.
(ITpaBunbHBIH: B)

3. B A/B-tecte ¢ OuHapHOW METPUKOW (KOHBEPCHS) KAaKOW TECT MPUMEHSETCS IS
nponopuui?
A) T-tecT.
B) Kpurepnii xu-kBagpar.
C) Z-tecr.
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D) CUPED.
(ITpaBuibhsIii: C)

4. Kak ¢pperiMBOpK NpUHATHA perieHui B A/B-Tecte yuuThIBacT HEONPEACICHHOCTD?
A) UrHOpupyeT pUCKH OMIUOKH.
B) ®okycupyercs ToapKo Ha p-value.
C) IlpumeHseT TONbKO KIaCCUYECKUE TECTh 0€3 MOICITMPOBAHUSI.
D) Ucnonb3yer GaiiecoBCKHE METOIbI 17151 OOHOBIICHUSI BEPOSATHOCTEH HA OCHOBE JIAaHHBIX.
(ITpaBuibHbIii: D)

5. Jlyist KakuX JaHHBIX JIy4Ille HCTIOJIb30BaTh KPUTEPHUM XU-KBaaApaT B A/B-Tecte?
A) HenpepbIBHbIE METPUKHU.
B) Bpemennsbie psijbl.
C) KoppenupoBaHHbIe IEpEMEHHBIE.
D) KateropuasnbHbie JaHHBIE WA TPOIOPIIUH.
(ITpaBunbHbIi: D)

6. Kakoii HHCTpYMEHT MOXHO HCIIOJIb30BaTh Ui pacyera p-value B A/B-tecte ¢ Python?
A) Excel VLOOKUP.
B) Tonbko pyunbie popmMyIibl.
C) be3 MareMaTH4eCKUX PacyeTOB.
D) Statsmodels (Hanpumep, proportions_ztest).
(ITpaBunbHbIi: D)

7. B ycnoBusix HeonpeaeaeHHOCTH, KaKoH M0JX0/1 HoMoraeT B (peiMBOpKE MPUHATHUS
petieHnii?
A) UrnopupoBaHue BHEITHUX (aKTOPOB.
B) MonennpoBaHue clieHapHeB C UCIIOJIb30BAHUEM BEPOSATHOCTHBIX PACIpPEIeIICHUN.
C) Tonbko BU3yanu3anus JaHHBIX.
D) ®uxcupoBanHbie moporu 6e3 ajanTtanuy.
(ITpaBunbHbIH: B)

8. Kaxoii tect syume aist 601bpmmx BEIOOpOK (n > 1000) B A/B-Tecte?
A) T-tecr.
B) Kpurepuii xu-kBagpar.
C) baiiecoBckuii 11 MaJIBIX JTAHHBIX.
D) Z-tect (npubiimkeHHEe HOPMAITBLHOTO).
(ITpaBumnbHbI: D)

9. Yro Takoe mHoro(akTopHBIN 3KciepuMenT (Full Factorial) B8 A/B-tecte?
A) DKcIiepuMeHT ¢ 0JTHUM (HaKTOPOM.
B) Tosbko BIOYKEHHBIE TPYIIITHI.
C) uzaiin, TecTUpYyIOMMA Bce KoMOMHaImu (pakTopoB (Hanmpumep, 2x2 A ABYX (PaKkTOpPOB).
D) be3 panmomuzamnum.
(ITpaBunbHbIii: C)

10. Kak peanm3oBats pangomusanuio B A/B-Tecte TexHnueckn?
A) PyuHoii BbIOOp TOIB30BATENEH.
B) Tonbko ppoHTEHA-CKPUTITHI.
C) be3 yuera cermeHTanuu.
D) Hcnonb3oBanue 03KeHI-UHCTPYMEHTOB (Hampumep, Python random) nist cmur-rpyrm.
(ITpaBuibHbIii: D)
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11. Yro takoe crpaTuduKaIus B Iu3aiiHe SKCIIepuMeHTa?
A) CnygaitHoe pacripenencHue 0e3 rpyril.
B) Paznenenne BIOOpKYU Ha ciiou (CTpatThl) s OaaHca (HarpuMep, 1o BO3pacTy).
C) Tonbko nmst 6ONBIINX TAaHHBIX.
D) UrnopupoBanue aemorpadumu.
(ITpaBuibHbIA: B)

12. Kakoii 1u3aiftH moX0IuT AJIT MHOTOYPOBHEBBIX dKkcriepuMeHTOB (Nested)?
A) Tonnslii hakTopHal.
B) Tosibko amanTUBHBIC TECTHI.
C) be3 kaCTOMHBIX KOTOpT.
D) Bnoxennsie rpynibl (HampuMep, M0JIb30BaTeIM BHYTPH PETHOHORB).
(ITpaBuibHbIi: D)

13. Yto Takoe nocienoBaTeNbHbIN SKCIepUMeHT B A/B-tecte?
A) OnHOpPa30BBbIH TECT.
B) Tosbko i1t 60JbIINX BHIOOPOK.
C) ApanTuBHBIN 1M3aiiH, T/Ie aHAJIU3 IPOBOJUTCS IIOATAIHO C BO3MOYKHOCTBIO OCTAHOBKH.
D) be3 MmoHuTOpHHTA.
(ITpaBunbuslii: C)

14. Kak uHTEerpupOBaTh cerMeHTanuio B A/B-tecte ¢ Excel?
A) Tonbko rpaduku.
B) be3 pacueros.
C) Tonbko Python.
D) Ucnons3oBanue Gpopmyin (Hanpumep, IF 11t rpynm) u pivot tables ans ananusza.
(ITpaBunbHbIi: D)

15. Kakoif MeToJ momoraer B aJalTUBHBIX SKCIIEPUMEHTAX ISl ydeTa HOBBIX JaHHBIX?
A) OuUKCUpPOBaHHBIN JU3aliH.
B) Tonbko xu-kBaapart.
C) baiiecoBckoe 0OHOBIIEHHE WU MTOCIEI0BaTeNbHbIe TecThl (Hanpumep, SPRT).
D) be3 MmonenupoBanusi.
(ITpaBunbhslit: C)
KsBus 2

1. Yro rakoe CUPED B A/B-tecre?
A) Meton yBenu4eHUs AUCTIEPCUH.
B) Tonbko 11151 mponopIiuii.
C) Amnauor t-tecra.
D) Controlled-experiment Using Pre-Experiment Data st yMeHBIIICHUS TUCTIEPCHH C
KOBapuaTaMHU.
(ITpaBunbHbI: D)

2. Kak KOppeKTHpoBaTh pe3yibTaThl A1 MHOKECTBEHHBIX THIioTe3 B A/B-Tecte?
A) Urnopuposats npo0iemy.
B) Tonbko yBennuuBaTh BEIOOPKY.
C) be3 MmaremMaTH4eCcKNX MOMPABOK.
D) Ucnonr3oBath MeToa Bonferroni (nenutsh alpha Ha uncno TecTos).
(ITpaBwibHBIHA: D)

3. Kak cezonHoCTh BriusieT Ha A/B-Tect?
A) IMonoxuTenpHO, YBETUINBAS MOIITHOCTD.
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B) MoxeT BbI3BaTh aBTOKOPPEISIUIO U JIOKHBIE PE3YNIbTaThl; TPeOyeT MOJEINPOBAHUS
(manpumep, ARIMA).

C) He Bnusier Ha naHHEBIE.

D) Tosnbko 17151 peTEHILIH.

(ITpaBwiibHBI: B)

4. Kak paboTath C OTJIO’)KEHHBIMH KOHBepcusiMu B A/B-tecte?
A) UrHOopupOBaTh 3aJICPKKH.
B) Tonbko a1 BOPOHOK.
C) be3 yuera BpeMeHH.
D) Mcnonp30BaTh KOTOPTHBIN aHATM3 M MOJICNIM BhDKMBaHUA (survival analysis).
(ITpaBwiibHbIA: D)

5. Kakoii MmeTos moMoraer ¢ HeuJieaabHbIMHU TAHHBIMH, TAKUMH KaK PETSHIIH?
A) Tonbko Xu-KBaapar.
B) bes pacueros.
C) Ananu3z BopoHOK U cohort analysis B Python (nanpumep, pandas).
D) ®uxcupoBaHHbBIE METPUKH.
(ITpaBunbuslit: C)

6. Kakue npuHIMIBI apXUTEKTYpPHI IaTGopmbl 11t A/B-TecToB?
A) Tonbko GpOHTEHI.
B) be3 monuTopuHra.
C) Tosbko pyuyHBI€ IPOLIECCHI.
D) bakenn nns pangomu3anyu, GPOHTEH ISl OTCICKUBaHUSA, ¢ yueToM pitfalls (Hampumep,
bias).
(ITpaBunbHbIi: D)

7. Yro Takoe pitfalls B moctpoeHnn miaTGpopmbl SKCIIEPUMEHTOB?
A) YBennyeHre TOUHOCTH.
B) Tonpko 3THYecKHE MPOOIEMBI.
C) bes puckos.
D) Ilepekoc 1aHHBIX W3-32 HEPABHOMEPHOM paHIOMMU3allMU WJIM BHEITHUX (PaKTOPOB.
(ITpaBunbHbI: D)

8. Kak peanuzoBate MOHUTOpUHT B A/B-Tecte?
A) Tonbko nocne 3aBepiieHus.
B) be3 nHCcTpyMEHTOB.
C) UrnopupoBaHue STUKH.
D) Ucnonb3oBanue 1ambop0B U aJepTOB Ui OTCIEKUBAHUA METPUK B PEAIbHOM BPEMEHHU.
(ITpaBunbHbI: D)

9. Yro Briouaer opkectpanus A/B-tecros ¢ CI/CD?
A) Tonbko pyuyHOE pa3BepThIBAHUE.
B) be3 kynbTyphl 3KCIIEpUMEHTHPOBAHUS.
C) Tonbko as1st OOIBITNX KOMIIAHUH.
D) ABromaru3zanus mpoiieccoB (uaesi — pazBepTeiBaHue — aHanui) ¢ Git u pipeline.
(ITpaBunbHbI: D)

10. Kak yuyecTb 3THKY B 3KCIIEpUMEHTaX?
A) UrHOopupOoBaTh BIUSHUE Ha MOJIH30BATEICH.
B) Tonpko TexHUYECKas peanu3arusl.
C) bes puckos.

DNEeKTPOHHBIA JOKYMEHT



D) IlpoBoauts nipoBepku (Hanpumep, IRB-nomo6HbIe) 1 MOHUTOPUTSH fairness.
(ITpaBuibHbIii: D)

11. Kak uHTEpIpeTupoBaTh HE3HAYUMBIE pe3yabTaThl B A/B-Tecte?
A) Kak ycnex.
B) UrnopupoBath 1aHHBIE.
C) Tonbko p-value.
D) AnanuzupoBath MOIIHOCTb, 3((EKThI U abTepHATUBHBIE TUIIOTE3bI (HAIIpUMep, "o
difference" He 3Haumt "no effect").
(ITpaBwitbHBIHA: D)

12. Yto Takoe macmrabupoBanue A/B-TecToB B KOMIaHuu?
A) OrpaHu4eHHUe OJHUM TECTOM.
B) Tonpko ans ctapranos.
C) be3 3amuThl MPOEKTOB.
D) ITocTtpoenue KynbTypbl SKCIEPUMEHTUPOBAHUS | TUIAT(HOPMBI I MHO)KECTBEHHBIX TECTOB.
(ITpaBwibHbI: D)

13. Kaxk nepeiitu ot A/B-Tecta k Ou3Hec-pemeHuo?
A) TonbKO cTaTHCTHYECKHE PE3yIbTATHI.
B) bes unrepnperanuu.
C) UrnopupoBanue HEONPEIEIEHHOCTH.
D) Unrerpanus ¢ ROI, puckamu u stakeholder-ananmuzom.
(ITpaBwibHbIH: D)

14. Yro BkiIIOYAET 3alIUTy MPOEKTA B MacCIITAOUPOBaHUN?
A) TonpKO TEXHUYECKHE OTUETHI.
B) bes ananuza.
C) Tonbko naHHEIE.
D) JlokymeHTanusi, npe3eHTaui 1 000CHOBaHHE IIEHHOCTH JIJIsl PyKOBO/ICTBA.
(ITpaBunbHbIH: D)

15. Kakoii moxo/1 moMoraeT B HHTEPIIPETAIH PE3YIbTaTOB C y4ETOM OM3HEC-KOHTEKCTa?
A) Tonbko p-value.
B) be3 monenupoBanus.
C) UrnopupoBanue macuiraba.
D) Ucnons3oBanue gpperimBopkos (Hanpumep, OEC unu decision trees) /Ui OLIEHKU BIMSIHUSL.
(ITpaBumnbHbI: D)

IIpuMmepHbIe 3a1aHUA 110 KOHTPOJIBHBIM padoTam
KonTtpoabnas padora

1. Teopernyeckuii Bonpoc (MHO:KeCTBEHHbI BHIOOP)
Yro takoe A/B-TecTupoBaHue Kak CTpaTernyecKuii HHCTPYMEHT?
A) Metoa cinyyaitHoro BeIOOpa BapuaHTOB 0€3 aHaIM3a.
B) DxcnepumenT 11 cpaBHEHUS IBYX BEpCHUil MPOJYKTa HA OCHOBE METPUK U JAHHBIX, C IIEIbIO
NPUHATHS PEIICHUH B YCIOBUSAX HEONPEIEICHHOCTH.
C) AHanu3 TOJIbKO KaueCTBEHHBIX JaHHBIX.
D) Ilpouecc 6e3 yuera pucKoB.
IIpaBuabHblii oTBeT: B (Oxunaercs o00cHOBaHUE B 2-3 MPEATIOKECHUSX. )

2. PacueTrHas 3agaua
B A/B-tecte kouBepcus B rpymie A: 0.15 (n=1000), B rpymnre B: 0.18 (n=1000). [Ipumenure z-

DNEeKTPOHHBIA JOKYMEHT



TecT s nponopuuii (popmyna: z = (pB - pA) / sqrt(p*(1-p)*(1/nA + 1/nB)), rne p —
o0bemHeHHas nporopuus). Paccuutaiite z-craTucTuky u p-value (Mcmonb3ys HOpMaIbHOE
pacupenenenue). Matepnperupyiite pe3yastat (ypoBeHb 3HaunMocT 0.05).

O:xunaemplii pacuet: z = 2.45, p-value = 0.014 (3aaunmo). (Mcnons3yiite Python: from
statsmodels.stats.proportion import proportions_ztest.)

3. AHajam3 Keiica
B ycnoBusix HeonpeaeneHHOCTH (HU3KHM TpaduK, Ce30HHbIE KOJIeOaH s ) IpoaHaATU3UpPyITe
bpeiiMBOpK puHATHS pemeHuit 1t A/B-Tecta ¢ MmeTpukoii "korBepcus”. Onummure, Kak
UHTETPUPOBAThH 0alieCOBCKUN aHANIN3 (C alPUOPHBIMH BEPOSITHOCTSIMHU) U YUECTh PUCKH OIIMOKH
/11 Tuna. [pemnoxxure anbTepHATUBY CTAaHAAPTHBIM TECTaM, €CJIM JaHHbIC HEU/ICATbHBI.
Oxunaercs: Onucanue mwaros, GopmyJ (Hanmpumep, 15 0aileCOBCKOro 00HOBJIEHUS) U
BbIBOJ (3-5 nmpenJioxkeHuii).

4. Teopernueckuii BOpoc (OTKPBITHI)
Onwumute pasHuy Mexay MHorodakropusiM skcniepumertoM (Full Factorial) u B1oxeHHBIM
(Nested) nuzaitnom. [Ipusenute npumep 11t A/B-Tecta ¢ iByms aktopamu (Harpumep,
KHOTIKA U IIBET).
O:xunpaercs: Onpenesnenns u npumep (2-3 npeasoxenus).

5. IlpakTHyeckoe 3a1aHue
PazpaOoraiite nu3zaiin A/B-Tecta ¢ panomMusanueii u ctpaTugukanueil o cermeHTam
(HOBBIC/CTapBIC TTOJIb30BaTeH ). ONMUIIKATE Maryd peaau3anuu: crumT-rpymsl (50/50),
uHcTpyMeHThI (Python nist pannomuszanuu: random.sample), 1 Kak y4ecTb KACTOMHBIE KOTOPTHI.
O:xupaercs: aru ¢ kogom uim popmysaamu (3-4 myHkra).

6. PacuerHnas 3agaua
B apanTuBHOM 3KcriepuMeHTe (IIOCIe10BaTENbHbBIN 113aiiH) ¢ 1ByMs BapuaHnTamu (A/B) u
metpukoit CTR (0.1 B A, 0.12 B B, nucnepcus 0.01, n=500 Ha ctapte). Mcnonb3yiite Kputepuii
OCTaHOBKH (Hampumep, Ha ocHoBe p-value < 0.05). Paccuunraiite MmomnocTh nocie 1000
HaOJIr0IeHu U pelmTe, NpoaopKaTh i TecT. UnTterpupyiite Excel ans cumynsanuu.
O:xupnaempliii pacyer: Mounocts <= (0.8, npogosxuts eciau p > 0.05 (popmyna momnocTu: 1
- beta, ¢ ucionnb3oBannem z-kpurepusi). (Mcrnons3yiire Excel: NORM.S.DIST st p-value.)

7. Teopernuyeckuii Bonpoc (MHOKeCTBEHHbI BbIOOP)
Yro takoe CUPED B A/B-tectupoBanuu?
A) Metoa yBenuueHus AUCIIEPCHUH.
B) Controlled-experiment Using Pre-Experiment Data a1 yMeHbIIIEHUS TUCTIEPCHH C TIOMOIIBIO
KOBapHar.
C) Tonbko a7 KaTeropHaibHBIX JaHHBIX.
D) Ananor xu-kBaapar.
IIpaBuabHelii oTBeT: B (Oxunaercs o6ocHOBaHuE B 1-2 MpeAoKEeHUSX. )

8. PacuerHas 3a1auya
[Tpumenure CUPED 11t yMeHbIIeHUs AUCHIEPCUH: MEeTpUKa Y (TeKylas), koBapuaTta X
(mpenpiaymiast, koppemsaius 0.6). @opmymna: CUPED =Y - theta*(X - mean(X)), rae theta =
cov(Y,X)/var(X). Ins Beioopku n=100, mean(X)=10, var(X)=4, cov(Y,X)=2.4, paccuuraiite
theta 1 cKOpPEKTHPOBAHHYIO THCIICPCHIO.
O:xupaemblii pacuyet: theta=0.6, nucnepcust yMenbmaetrcst Ha ~36%. (Vcnonb3yiite Python:
numpy.cov.)

9. Anaju3 Keiica
B keiice ¢ ce30HHOCTBIO U OTJIOKEHHBIMH KOHBEPCHAMU (peanu3arus yepe3 7 JHei)
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MIPOAHAIM3UPYHTE BIUSHUE aBTOKOppesauu Ha A/B-Tect. OnummTe KOppEeKTUPOBKY IS
MHOXecTBEeHHBIX runote3 (Bonferroni) n metoabr 06paboTKi HeUAEaTbHBIX JAHHBIX (BOPOHKH,
perenmH). [Ipemioxurte GpeiiMBOPK 1)1 ydeTa BHEITHUX (PaKTOPOB.

Oxunpaercsi: AHaIu3 nNpodsaemM, MeToAbl M pekoMeHaauuu (4-6 npenyIoKeHui ¢
dopmyiamMu, HapUMep, IJIsi KOPPEKTHPOBKH p-Value).

10. Teoperuueckuii Bonpoc (0OTKPBITHIIH)
OnumuTe NPUHIUIBI ApXUTEKTYpBI IIIaTGopMbl 11t A/B-TectoB (Hammpumep, 63KeH T IS
pangoMuzanuu, GpoHTeH T 171 oTcnexxkuBanus). [lpuseaure npumep pitfalls (Hanpumep,
MIEPEKOC JIAaHHBIX ).
O:xupnaercs: IIpuauunesl 1 npumep (2-3 npeasioKeHus).

11. IlpakTu4yeckoe 3ajaHue
Pazpaboraiite npornecc opkecrpaiuu A/B-tecra ¢ CI/CD: maru ot uaeu 10 pa3BepThIBAHHS
(panaoMu3anMsl, MOHUTOPUHT, aHaIu3). ONUIINTE, KaK HHTETPUPOBATH KYIbTYPY
IKCIIEPUMEHTHPOBAHUS (HapuMep, 00y4eHue KOMaH/Ibl).
O:xunpaercs: llaru npouecca (4-5 nyHKTOB ¢ MHCTpyMeHTaMu, kak Git gias CI/CD).

12. Aunanu3 keiica
B keiice aTrueckux npobiem (Harpumep, BIUSHUE Ha TI0JIb30BaTeNeld B MOHETU3AIIIH )
NpoaHaIN3UpyiTe MOHUTOPUHT A/B-Tecta. Onummure apXUTEeKTypy IIaTGOPMBI C YIETOM
pitfalls (Hanmpumep, bias B JaHHBIX) ¥ MPEITIOKUTE MEPBI SIS STHIHOTO IKCIICPUMEHTHPOBAHHUS
(manmpumep, IRB-mogo6ubIe poBepkn). MaTerpupyiite CI/CD st aBToMaTu3aum.
O:xupaercsi: AHAJIN3, APXUTEKTYPAa U peKkoMeHaanuu (4-6 npeaJioskeHuil ¢ npuMepamMu).

HpnMepﬂoe OIMUCAHUE UTOIOBOI'0O MMPOEKTA

3ananue s npoekTa «MoaeupoBaHue U CIA0KHBIN TU3AHH IKCIIEPUMEHTA»

Obwas unghopmayus o npoexkme

— Ha3Banue mnpoekta: Pa3paboTka u ananu3 MHorogakrtopHoro A/B-tecra s
ONITUMHM3AIMH POIYKTa (HarpuMep, MOOMIIBHOTO TIPHIIOKEHUS MU BeO-caiiTa).

— JlmcuuniuHa m HanpasiaeHnme: [IponykroBas ananuTuka, HampasieHue 02.03.01
(MaremaTKa U KOMIbIOTEPHbIE HayKH), ¢ UHTerpanuei ¢punancoBoil ananutuku (pacuetsl ROI)
Y BU3yaJlN3alluM JaHHbIX.

— ®opmMart BbINoJHeHus: HAMBHUTyanbHbBIN WM KOMaHAHbIN (10 3 yenoek). [Ipoekt
JOJKeH OBITh peain3oBaH ¢ ucnoib3oBaHueM Python (Oubmmotexu: pandas, scipy, statsmodels,
matplotlib) unu Excel (popmyns, VBA, Power Query). ®unanbubiii otuer — PDF-nokymenT
(10—15 crpanwuir), ¢ mpUIOKEHUEM KO/1a/(BaiiioB.

— Cpoxu: 4-6 nHenens (3Tambl ¢ Ae/UlaiiHaMu, HanpuMep: Hexens | — TUlaHupoBaHHUE,
HeJens 3 — peanu3auusi, HeJienst S — OTYET U 3alluTa).

— Pecypenl: JlocTynl K CHHTETUYECKUM JAaHHBIM (CT€HEPUPOBATh CaMOCTOSITENILHO WM
UCIIONIb30BaTh OTKPBITHIE JaTaceTsl, Hampumep, u3 Kaggle mo A/B-tectam). Jluteparypa:
"Trustworthy Online Controlled Experiments” (Kohavi et al.), noxymenranus mo statsmodels B
Python.
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— TpedoBanusi kK KoMmneTeHUHsAM: CTYACHTHI JOJDKHBI 3HATH OCHOBBI CTaTUCTHKH (t-
TECT, XH-KBaJpaT), yMeTh pabotaTh ¢ npanHeiMu B Python/Excel, BmameTs HaBbikaMu
MOJICITUPOBAHHUSI SKCIIEPUMEHTOB.

Llenv npoexma

Pa3zpaboTaTh mu3aitH MHOro(paKTOPHOTO WM MHOTOYpOBHEBOTO A/B-Tecrta (Hanpumep, Full
Factorial wmmm Nested), peamn3oBaTh €ro TEXHHYECKH (paHIOMM3ALUS, CIUIUT-TPYIIIBI),
MIPOAHAIU3UPOBATH PE3YNbTATHI C YYETOM CTpaTU(UKALMU U CErMEHTAllUU, U OLIEHUTH BIIUSHUE
Ha Ou3Hec-MeTpukH (Hanmpumep, kousepcuto uin ROI). IIpoekT gomkeH mpoaeMOHCTPUPOBATH
NPUMEHEHHE MAaTeMaTUYeCKUX MOJeNed s ONTUMHU3ALUU DKCIEPUMEHTOB B YCIIOBHUSX
peabHBIX JaHHBIX, BKIIFOUAsl PACYETHI JUCIIEPCUN H KOPPEKTUPOBKH.

3aoauu npoexma

— BpriOparts cuenapuii: Hanpumep, tectupoBanue nByx (GaxtopoB (Bepcust uHtepdeiica u
[IeHa MOAMKUCKN) HAa METPUKE KOHBEPCUU B MIPUIIOKEHUU.

— PeammzoBate amzaiin: Full Factorial (2x2), Nested (mosp3oBaTeny B peruoHax) HIH
Multivariate ¢ KaCTOMHBIMH KOTOpPTaMH.

— Texuuueckas peanuzanus: Ckpunt ans pangomusanuu B Python (random, pandas) wnu
Excel (popmynst RAND, IF).

— Amnamms: CpaBHUTh METPUKH, y4ecThb cTpartupukanmuio (mo aemorpaduu), OICHUTDH
a/IalITUBHBIE 3JIEMEHTHI.

— busnec-BoiBoabI: Paccuntats ROI u pucku.

Omanvl 8bINOIHEHUS npoekma

1. MnanupoBanue u qu3aiin (Hexens 1-2, 20% BpeMeHu):

— Omnucate TUNIOTE3Yy ¥ METPUKH (HapuMep, KOHBEPCHUs Kak OMHapHasi, C UCMOJIb30BaHUEM
Z-TecTa WJIN XU-KBaJpar).

— Bribpare Tun skcnepumenta: Full Factorial qnst Bcex xomOunanuii ¢akropos, Nested
JUI MepapXUUecKuX IpyIil.

— Omnpenenuth cTpatuduKanuo (pa3fgenuTh BBIOOPKY MO CEerMEHTaM, HalpuMep,
BO3PACT/PEruoH) U KACTOMHBIE KOTOPTHI.

— Ouenuts pazmep BbiOOpkH (popmyna: n = (z"2 * p * (1-p)) / €2 mis nponopuuii).
— Coznmare mmaH  paHpomuzanuu  (crmut-rpynmnel: - 50/50  wowm 33/33/33 nmns
MHOKECTBEHHBIX ).

2. Texumueckasi peanuzanusi (Hexens 2-3, 30% BpeMeHn):

— CreHepupoBaTh cHHTeTHYeCKHE JAaHHble (Hanpumep, 10,000 mnonb3oBareneit ¢
¢dakropamu: unrepdeiic A/B, nena High/Low).

— PeamuzoBate  pangommsanmio B Python  (ucmomp3yss  random.seed — muis
BocnpousBoaumoct) win Excel (VBA nmns coimut-rpymm).

— MHuterpupoBath  09KEHI/PPOHTEHA-IEMEHTH  (CUMYIUpOBaTh  4Ye€pe3  CKPHUIT:
MIPUCBOEHHUE TPYIII, OTCICKUBAHUE METPUK).

— Jl06aBUTh aJanTUBHBIE IEMEHTHI: MOCIEJOBATENIbHBIN aHaNN3 (HanpuMep, OCTaHOBKA
1pu p < 0.05 Ha NPOMEKYTOUHBIX 3TaIlaXx).
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3. Ananu3 u mozneauposanue (Hexens 3—4, 30% Bpemenn):

— BBINONHUTE CTAaTUCTHUYECKUE TECThl: t-TECT Ui HENpPEpBIBHBIX, XU-KBaApaT js
MIPOTOPLIUH.

— VYudecTh cTpaTHUKAIMIO: AHAIM3UPOBATH MO MOATpyHNaM (Hampumep, pivot tables B
Excel mwmm groupby B pandas).

— MopnenupoBate BiusHue ¢dakTopoB: Mcmomb3zoBath ANOVA mns Full Factorial,
TUHEWHYIo perpeccuto s Nested.

— Busyanusuposarts: I'paduku pactipenenenmii, Boponku (matplotlib i Excel charts).

— Paccunrare ROI: ®opmyna ROI = (IIpubsuie oT mobemuBiueii rpynmsl - ba3zoBas
npuobLIb) / 3aTpartsl Ha TecT * 100%.

4. Otuer u 3amuta (Heneas 4-5, 20% Bpemenn):

— Hammcate ortder: BBeneHuwe, MeTOHOJOTHS, Pe3yiabTaThl, BBHIBOABI (C rpadukamu u
pacdeTramu).

— TloarotoButh npe3eHTaruto (5—10 ciraifIoB) AJIs 3aIIHUTHI.
— 3ammura: [lemoHcTpanus koaa/dpanaoB, OTBETh Ha BOIIPOCHI.

Kpumepuu 3awumer u oyenxku npoexma

ITpoekT onenuBaercs no mkane 0—100 GammoB (nau S5-OaymbHOM mIKaie: 5 — OTIWYHO, 4 —
Xxopo1o # T.1.). O1ieHKa OCHOBaHa Ha I0JIHOTE, KOPPEKTHOCTU ¥ MHHOBAaMOHHOCTH. Bec kaxaoro
KpUTEPUS YKa3aH B CKOOKaX.

— KoppekTHocrs au3aiina u peammzaumu  (30%): IlpaBunbHblii  BbIOOp THHA
skcnepumenta (Full Factorial/Nested), TouHble pacuyeTbl pa3mepa BBIOOPKH H
panaoMuzanuu. OmuoKky B popMyiax WIM KOJE CHUXKAIOT Oasul (Halpumep, OTCYTCTBUE
random.seed — munyc 10 6amioB).

— TexHuyeckass peanu3auMss W HHCTPyYMeHTbl (25%): KauecTBO KO/1a/CKpUNTOB
(uMTaeMocTh, KOMMEHTapHH, 00padoTka ommook). Muterpamus Python/Excel (Hanmpumep,
UCMOJIb30BaHue pandas Ui JaHHBIX — ILTIOC; TOJILKO 0a30BbIe (POPMYIIBI — MUHYC).

— AHanu3 U mMareMaTHdeckue pacuerbl (25%): IIpaBuiibHOE NpUMEHEHHE TECTOB (t-
TeCT/XU-KBajapaT), ydeT crpatudukanuu, wmoaenupoBanue (ANOVA/perpeccus).
Bkirouenne ROI u puckoB (Hanpumep, pacueT MOIIHOCTH TECTa).

— Ortuer u Bu3yasusanus (10%): Ctpykrypa otuera (JIOTHYHOCTh, OTCYTCTBUE OIINOOK),
KkauecTBO rpadukos/Tadnui. [IpesenTanus Ha 3amuTe (ICHOCTh, OTBETHI Ha BOIIPOCHI).

— HWuHoBanmuonHoctr u  Ou3Hec-npumenenue (10%): OpurnHaJIbHBIA CIIEHAPUH,
aJanTanus MOJ| pealbHbIe JaHHBIC, MPEIOKEHUS 0 MaclTabupOBaHHIO (HampuUMep,
unterpaius ¢ CI/CD).

[Tpumepsr mtpados: [Tnarnatr — 0 GamnoB; mpocpouka 3tanoB — MmuHYC 10% 3a Hemenro;
OTCYTCTBHE 3aIllUThl — HE OLICHUBAETCS.

ﬂOl’lOJZHumeJleble mp€6060H1/l}Z upekomeﬂdauuu

— be3onacHocTh 1 3THKA: YOEIUTECH, YTO CHHTETUYECKHE JAaHHBIE HE COJIEPKAT peanbHOU
MepCOHAIbHONW WHMOpMAaIuu; 00CYAUTe STHUUECKHE acTeKThl (Hampumep, BIUSHUE Ha
MOJIb30BaTENEH ).

— Hoanep:xka: Koncynpranuu ¢ mpenopaBaTesieM exXeHeaebHO; GopyM Uit KOMaH/I.
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— Ilpumeps! yenemHbix npoekToB: [Iponuisie paboTsl BriIovaoT aHaiu3 A/B-tecta s
e-commerce ¢ Nested-au3aitnom, rie ROI Beipoc Ha 15%.

— Pacmupenue: J[ns NOpOABUHYTHIX CTYACHTOB — JOOABUTH aJalTUBHBIC JJIEMEHTHI

(manpumep, Bayesian updates).

33[[31-[1/[9[ IJIA l'[pOMB)KyTO‘lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO)Iy.TIIO)

Ne n/m 3ananue OtBeTt Kommnerennus
1 VYkaxknuTe MpaBoBYIO HOPMY, KOTOpasi pEryIupyeT GDPR YK-2
00paboTKy MepCOHATBFHBIX TAaHHBIX B 9KCIIEPIMEHTAX 110
MOBEJICHUIO IOTpeOUTENeH.

2 YkaxuTe METO/]T OnpeNieieHus Kpyra 3aaa4 st A/b-rectaB | SWOT-ananu3 YK-2
MapKeTHHTE, YIUTHIBAOIINN OTpaHUICHHUS IO pecypcam.

3 YkaxuTe NpuMep MpakTUIECKOro MPUMEHEHHUS MPaBOBBIX HNudopmuposan YK-2
HOPM IIPH NPOBEJICHAN IKCIIEPUMEHTA C MOTPEOUTEISIMU. HOE coryacue

4 VYKkaxuTe MpaBoBy0 HOPMY, KOTOpast peryInupyeT ®enepanbHbIN YK-2
00paboTKy MepCOHATBHBIX TAHHBIX B 3KCIIEPIMEHTAX 110 3aK0oH P® No
MOBEJICHUIO IOTpeOUTENeH. 152-03

5 VYkakuTe METOJ onpeeNieHust kpyra 3aaay a1t A/b-tectaB | Pugh-matpuiia YK-2
MapKeTHHTE, YIUTHIBAOIINN OTpaHUYCHHUS IO pecypcam.

6 YKkaxXuTe OCHOBHYIO 9KOHOMHUYECKYIO TEOPHIO, Teopus YK-9
MIPUMEHSEMYIO JIJISl aHaJK3a MMOBEACHHS OTpeduTeneii B OXKHaeMOH
JKCIIEPUMEHTAaX. M0JIE3HOCTHU

7 VYKaxuTe HOpMaTUBHBIN aKkT, peryIuPYIOLIHi ®enepanbHbIN YK-9
SKOHOMHUYECKYIO JIEATENFHOCTh B Chepe MapKETHHTOBBIX 3aKOH O
JKCIIEPUMEHTOB. pekIame

8 VYKakuTe SKOHOMHUYECKYIO METPHKY LISt 000CHOBaHUS ROI YK-9
crpareruu B A/B-Tecte 1o nmoBeneHUIO MOoTpeOuTENeH.

9 VYkaknuTe METO/ aHAITN3a SKOHOMUUYECKOH HH(OpMAIINH B NPV YK-9
JKCIIEPUMEHTAaX C OTPEOUTEISIMHU.

10 VYkaxuTe NpuMep NpakTHIECKOr0 IPUMEHEHMS Pacuer YK-9
SKOHOMHUYECKHUX 3HaHUi B mpoekte A/b-Tecra. CTOMMOCTH

MIPUBIICYCHUS
KIIMEHTA

11 YKaxkute npumep NpakTHYECKOr0 IPUMEHEHUS Ananuz YK-9

SKOHOMHUYECKHUX 3HaHUi B ipoekte A/b-Tecra. LIEHOBOM
AIACTUYHOCTH

12 Vxkaxxkure 06a30Bo€ SJKOHOMHUYECKOE IMOHSITHE, OCHOBAHHOE [Ipenenbhas OIIK-7
Ha MaTEeMaTUYECKOM aHaJIH3€e B IOBEJICHUH MOTPEOUTENCH. MI0JIE3HOCTh

13 VYKakuTe DKOHOMHUYECKOE TTIOHATHE JUISI ONTHMM3AIIUH D71aCTUYHOCTH OIIK-7
pelIeHud B MAPKETUHTOBBIX SKCIIEPUMEHTAX. crpoca

14 YKaxuTe METOJ] UCTIOIb30BaHUs IKOHOMUUECKHUX 3HAHUH Perpeccuonnslit OIIK-7
Juis pemieHus 3aaa4 B A/b-recre. aHaJm3

15 YKaxxute npumep NpakTHYECKOr0 NPUMEHEHUS OnTuMu3anus OIIK-7
SKOHOMHMYECKHX 3HaHUH B poQecCHOHATEHON 00IacTi LIEHOBOM
MOBEJICHHS] TIOTpeOHTEINEH. CTpaTeruu

16 YKaxxute npumep NpakTHYECKOro NPUMEHEHUS Pacuer LTV OIIK-7
SKOHOMHMYECKHX 3HaHUH B poQecCHoHATEHON 00IacTi
MOBEJICHUS TOTpeOuTENEeH.

17 YkaxuTe OCHOBHOE ITPABOBOE MOHATHE, UCIIOJIb3YEMOE B Kounbuaenuuan OIIK-8
9KCIIEPUMEHTAX C JAHHBIMHU MOTPEOUTETICH. BHOCTh

18 Ykaxute 001aCcTh UCIIOIB30BAHMS MTPABOBEIX 3HAHUH B 3amura OIIK-8
MapKETUHTOBBIX IKCIIEPUMEHTAX. MEPCOHANBHBIX

JTAHHBIX

19 YKaXuTe METOJI UCITOIH30BAaHUS TIPABOBHIX 3HAHUH B Aynut OIIK-8

po(heCCHOHATBHON ISATEIHEHOCTH IO MTOBEICHUIO compliance
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noTpeOuTeNeH.

20

YKaxuTe MpuMep MPaKTUICCKOrO PUMEHEHHS TPABOBBIX
3HaHWH B mpoekTe A/b-Tecra.

CocraBiienue
I10JIB30BATEIbCK
Oro corjiacus

OIIK-8
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