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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,
npodwis PazpaboTka, yTBepkKIeHHbIH NpHUKa30M MUHHUCTEPCTBA HAYKH U BBICILIEI0 00pa30BaHMs
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 roxa.

Nzyuenne pucuumiauHel (Monyisi) «A/b  TecTupoBaHuEe» BaXHO I IPUHATHA
000CHOBaHHBIX pemeHHﬁ Ha OCHOBC JAaHHBIX, YTO IHO3BOJIAACT ONTUMU3HUPOBATH IMPOAYKTBI H
MapKETUHTOBbIE CTPATErnu. JTO IOMOIraeT MUHUMHU3UPOBATH PUCKH U IIOBBILIATH 3(PPEKTUBHOCTD
OU3HEC-TIPOIIECCOB 3a CUET OOBEKTUBHOM OIEHKH U3MEHEHUM.

MecTto 1ucUIIIMHBI (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
PazpaboTka M BXOIMUT B BapuaTUBHYIO uyacTb bioka 1, ¢dopmupyemyro ydyaCTHHKaMu
00pa3oBaTebHBIX OTHOIICHUH.

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 OcCHOBBI  A/b-recTmpoBaHuWs, BKIIOYas TMPUHIIMIIBI
AKCIEPUMEHTAJIbHOTO JH3aiiHa, CTaTUCTUYECKOM THIOTE3bl U BEPOATHOCTHBIX MOJIENEH, C
aKIIEHTOM Ha MaTeMaTHYeCKUE METO/IbI AJIsl OLIEHKHU 3(p(PEeKTHUBHOCTH U3MEHEHUH B MPOJYKTaX;

— OCBOUTh MpPAKTUYECKHE HAaBBIKUM peanu3anuu A/B-TecToB ¢ HCIOIb30BaHUEM
POrpaMMHBIX 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
(HampuMep, MHOKECTBEHHOE TECTUPOBAHKE, HEPAaBHOMEpPHAsl BHIOOPKA) M 3TUYECKUX AaCIEKTax,
IIPUMEHSISI KOJMYECTBEHHBIE METOAB! UII MHHHMU3ALMU JIOKHOIOJIOXKHUTEIBHBIX BBIBOJOB U
ONTUMM3ALMU PEIICHUHN B pealbHbIX MPOEKTAaX;

— wuHrerpupoBath A/b-tectupoBanue B 060jee MMPOKUE HIKOCUCTEMBI aHAIN3a JIAHHBIX,
BKJIIOYas MalIMHHOE OOyueHHe M BM3YaJIM3allUIo, A TOJJAEPKKU MPUHATHS pelIeHudl B
MPOAYKTaxX, C IEMOHCTpaIMell HaBBIKOB MPOEKTUPOBAHUS HIKCIIEPUMEHTOB U OLIEHKH MX BIUSHUS
Ha M0JIb30BaTENIbCKOE TIOBEJICHUE.

B pe3yabTare 0cBOCHUSA IMCHUIIMHBI (MOAYJIs1) 00y4YAKOIIMIACH 10JIKEH:

3Hamy:

— OCHOBHBIE KOMIIOHEHTHI W 3Tanbl mporecca A/b TecTupoBaHMs: NMOCTaHOBKA LIENH,
dbopMynupoBaHUE TUIIOTE3, BHIOOP METPHUK, AMU3ANH SKCIEPUMEHTAa, pealu3alus, aHaiu3 U
MHTEPIIPETALNS PE3YIBTATOB;

— (peiimBopk npoBenenns A/b TecToB, BKIIIOYAs JOTMKY M B3aMMOCBSI3b KaX/10T0 JTara.

— MeTOJbl TeXHUYecKo peamuzanuu A/b TecToB (CIIMT-TPYIIBL, pPaHIOMHU3AIUS,
02KeH1/ PPOHTEHI-UHCTPYMEHTHI);

— KJIIOYEBBbIE CTAaTHUCTUYECKUE TIOHATUA: p-value, JOBEpUTENIbHbIE HMHTEPBAIbI,
CTaTHCTUYECKAs 3HAYMMOCTbh, MOIIIHOCTh TE€CTa, MUHUMAIILHO JeTekTupyemsiii a3pdexr (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
(mocnemoBaTeNbHBIA  aHANW3, MHOXECTBEHHOE  TecTUpoBaHue, A((EKThl  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 CTATUCTUYECKHE METOABI M KPUTEPUH B 3aBUCUMOCTHU OT THIIA
JAHHBIX, PAaCcIpeIeNICHHS 1 TOCTaBICHHON 3a1a4H;

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

— KPUTHYECKH OIICHMBATh KOPPEKTHOCTh IPOBEACHUS M aHalN3a TECTOB, BBIABIATH
NOTEHIUATBHBIE OIIMOKN 1 UCKaKCHNUS,

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

enademp:

— CaMOCTOSTENFHOE IUIAHMPOBAHKE, 3aITyCK U CONpoBokaeHue A/b TecToB s nmpoBepku
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 cienmani3npoBaHHBIX HHCTPYMEHTOB;

— WHTEpIpeTanusi pe3yJlbTaToB JKCIEPUMEHTOB M  IOATOTOBKA OTYETOB IS
3aMHTEPECOBAHHBIX CTOPOH (TIPOTYKTOBBIE MEHEKEPHI, MAPKETOIOTH, PYKOBOJICTBO);

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

— TpUMEHEHHE MPOJBUHYTHIX IOAXO00B: MHOXXECTBEHHOE TECTUPOBAHHE C KOPPEKINEH
(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 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuaukartop Ilepeyenpb MIAHNMPYEMBIX
KOMIIETeHLIMH KOMIIETeHLIMH pe3yJabTaTOB 00y4eHMsI 110
JUcHMIIMHE (MOTYJIIO)

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 1IeJH, BHIOUPATh
MPaBOBBIX HOPM, ONTUMAaJIbHBIE CIOCOOBI PEIIeHHs 3a/ad,
HUMEIOIUXCS PECYPCOB U YUUTBHIBAsI UIMEIOIINECS PECYPCHI U
OTpaHUYCHUI OIPAHUYEHUS

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

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, OCHOBaHHbBIE 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 nmpakTHYECKUN OTIBIT

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

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
KonTakTHas pabdora
HauMmeHnoBanue ° TKY
pasfena AMCUMIIMHBL | z % - (Texymuii
MOIYJIst o E CamocrosiTean KOHTPO.JIb
Gronyam) E E E § Kourpoa, Had padora YCHeBaeIl)WOCTH)
= |2 | B3
5] )
®, =
=
1 OKCHepUMEHT Kak 6 6 4 20 [lonroroska k
CTpaTEeruyecKuit CEMHHApY,
HHCTPYMEHT Homamnaue
3aJaHus,
Ksu3
2 MonenupoBanue u 6 6 4 21 [MoaroroBka
CJIOKHBIN TU3aiH CeMHuHapy,
JKCIIEPUMEHTA Jomaiiinue
3a/IaHus,
Ksu3
3 [IponBunyTas 6 6 4 21 [ToaroroBka k
CTaTHCTHKA U ceMuHapy,
aHAJIMTHKA Jlomarniaue
3aJaHus,
Ksus
4 Wudpactpykrypa u 6 6 4 2 21 [Moxroroska
MIPOLIECCHI ceMuHapy,
Jomariiaue
3a/laHus,
Kontponbshas
pabota
5 Hutepnperamnus u 6 6 4 21 [ToaroroBka k
MacIITabupoBaHUE ceMuHapy,
pe3yIbTaToOB Jomamraue
3aJjaHus,
Ksu3
3auem c oyenkou 4 [IpoekT
Hmozo: | 30 30 20 6 104
O6vem oucyuniunsvt (Mo0y/s) 190
(¢ ak. u.)
Obvem Ooucyunaunvt (Mooyns) 5

(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m | HammeHoBaHue pazaesia Copeprxanue TMCHUILINHBI (MOYJIfA) O TeMaM
AUCHUIJIMHBI (MOYJIs1)

1 DKCIIEPUMEHT KaK Mertpuku A/b - TecTHpPOBaHMUS: t-TE€CT, Z-T€CT, KPUTEPHI XU-KBaapaT U JIp. U
CTpaTEerMueCKHi UX IPUMEHHMOCTh B 3aBUCMMOCTH OT THIIA JaHHBIX U METpUK. PpeiiMBOpKH
WHCTPYMEHT NPUHSTHS PELICHUI: SKCIEPHUMEHTHI B YCIIOBUSX HEOMPEACICHHOCTH

2 MopnenupoBanue u MHorogakTopHbIe 1 MHOTOYpOBHEBBIE 3KcriepuMeHThI (Multivariate, Full
CJIOKHBIN TH3aiH Factorial, Nested). Metonps! Texandeckoii peanuzanuu A/b TecToB (CrumT-
JKCIIEpUMEHTA TPYIIIBL, paHIOMHU3aIusl, 09keHa/ppoHTeHA-UHCTPYMEHTHI). CTpaTuduKanys,

CerMeHTalysl U KaCTOMHbIE KOropThl. [locnenoBaTensHble U aJaNTHBHBIC
9KCIEPUMEHTHI

3 IIpogsunyras cratuctuka | CUPED u apyrue metoas! ymeHbIneHus aucriepcud. [Ipodaemsl
Y aHAJINTHKA MHOXECTBEHHBIX TUTIOTE3 U KOPPEKTUPOBKA pe3yIbTaToB. BinsiHue

CE30HHOCTH, BHEITHUX (PAKTOPOB U aBTOKOppesuuii. Pabora c
HeHJIeaJIbHBIMHU JAHHBIMU: OTJIO’KEHHbIE KOHBEPCHHU, PETEHIIIH, BOPOHKH

4 Wudpactpykrypa u [Moctpoenune mmaThopMbl IKCIEPUMEHTOB: TIPUHITUTIBI, APXUTEKTYpa, pitfalls.

MPOIIECCHI MOHUTOPHUHT U 3THKA dKcniepuMeHToB. Opkectpanust A/B-TecToB: mporeccsl,
CI/CD u xynpTypa 9KCIIepUMEHTHPOBaHHUS
5 WuTepriperanus u Ot A/b x OU3HEC-PEIIeHHIO: KaK MHTEPIPETHPOBATh HE3HAYNMBIE

MaciTadupoBaHue
pe3yJIbTaToB

pe3ynbTaThl. MaciirabupoBanue A/b TecTOB B kKOMIaHuHU. 3aluTa MPOeKTa

DNEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEeMOro IPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYas MPOAYKTHl OTEUYECTBEHHOTO
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 MOJIUTHUKOH : Y4€OHUK U MPAKTUKYM JJIs
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 // OOpa3zoBarenbHas
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 : U3znarensctBo FOpaiit, 2025. — 368 ¢. — (Briciiee
obpazoBanmue). — ISBN 978-5-534-16619-4. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560140.

6. MarepuajbHO-TeXHHYECKOe ofecrevyeHne

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 THUMA, 3aHATUA CEMUHAPCKOro (IPAaKTUYECKOro) THMA, TPYIIOBBIX U
WHJUBUIyAJIbHBIX KOHCYJIbTALNUN, TEKYIIETO KOHTPOJISI U IPOMEXYTOYHOM aTTeCTall, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUSs, CIYXKAIIUMHU JJIs TPEICTABICHUS yueOHOH
nHpopMaIuu OOJIBIION ayAUTOPHUH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJIATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOUas JEMOHCTPALIMOHHOE 000pyI0BaHUE.

[TomemeHust 1J1E CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS MCIIOJIb30BAaHUS WHBAIMAAMHM M JIMI[AMU C OIPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbS,
OCHAIIEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu «HTepHET» u
o0OecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIOAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHHKAITMOHHON ceTH «VHTEepHET», AIeKTPOHHBIM 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 JInnen3snonnoe / 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/IbI CAMOCTOATEIBHONU paboThl 00yyaromuxcs Mo 3aJaHuIo0 MpernojaBaTesis, HallpaBJIeHHbIe Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHATBHOW  JIEKCHKH,  3aKpelyieHhe  MPaKTHYEeCKHX
npodeCCHOHATBLHBIX KOMIIETEHIIH, TOOIPEHNE HHUIHATHB.

Jlekyusi — cUCTEMAaTHYeCKOe, MOCIEAOBATEIbHOE, MOHOJOTHYECKOE  H3JIOKEHHUE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

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 MOMBITATHCS HAMTU OTBETHI B PEKOMEH0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 3a7aTh €ro
IPEernoJIaBaTes0 Ha KOHCYJIBTAI[MH UM BO BPEMsI CEMUHAPCKOTO (PAaKTUYECKOT0) 3aHSATHS.

Cemunap — 310 (hopma y4eOHOM NEATeTLHOCTH, MPOBOAMMAs B y4eOHOM 3aBEJACHHUH IO
PYKOBOACTBOM NpCnoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYIOT B OGCy)KI[CHI/IHX,
NPaKTUIECKHUX 3aIaHUAX U IPYTruX opMax B3amMOJCHCTBHSL.
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Jnst ycnenmHol moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBHCA C TEMOU
3aHATHA WU OCHOBHBIMHU MaATCpUaIaMU, I-ITO6I:I HMCTb BO3MOKHOCTb AKTHMBHO Y4YaCTBOBAaTb B
oOcyxaeHuu. Takxke MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO IMOMOKET
[1y0’Ke IOHATH MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTb.

Ilpakxmuueckue 3ansamusi — akTuBHas (opMa oOydeHHs, B paMKax KOTOPOH CTYIEHTHI
OPUMEHSIOT TEOPETHUYECKUE 3HAHMS Ha MPAKTUKE, BBIMOJHSAS 3a7adyd, SKCIIEPUMEHTH WU
YIPaKHEHUS IS 3aKPETUICHUS HABBIKOB U yMEHUH. OHU CIIOCOOCTBYIOT Pa3BUTHIO MIPAKTUIECKUX
KOMIIETEHIINH, CTUMYIHMPYIOT CAMOCTOSITEIBHOCTh W IO3BOJIAIOT HMHTETPUPOBATH 3HAHHUA M3
Pa3IMYHBIX JUCHIUILUIMH B pealibHbIC CIICHAPUU PEIICHUS TPOOIIeM.

JUis ycrenrHoi MOoArOTOBKH K MPAaKTUYECKOMY 3aHITHIO: TIEpel] 3aHATHEM BHHMATEIBHO
U3YUYUTE JICKIIMOHHBIA MaTepUal 10 MPOSKTHOMY MEHEPKMEHTY, CBSI3aHHBIA C TEMOW 3aHATHUS
(manmpumep, merononorun Agile unm ympasnenue puckamu B MM-mpoekrax), yToOBI Tydiie
MOHMMATh KOHTEKCT 3a/la4 W NPUMEHSTh 3HAHUS Ha MPAKTHKE; PAa3JICIUTE 3aHATHE HA JTalbl B
CBOEM IUIaHE: TOATrOTOBKA, aKTHBHOE BBIMTOJHEHUE 3ajad, 00CyXJaeHue u peduexcus. Yaenure
BHUMaHHUE JIe/IJIaiHaM U PACcIpeIeIUTe YCUIINs, YTOOBI H30€)KaTh CIICIIKH M ()OKYca Ha KITFOUEBBIX
aCIIeKTax; BOBJIEKAHTECH B TPYMIIOBYIO paboTYy, 3a7aBaiiTe BOIPOCHI MPETOAABATEINI0, 00CYKIaiTe
WU C OJHOTPYIITHUKAMH M TPHUMEHSHTE KPUTHUECKOE MBIIUICHUE JUIS PEIICHHs 3ajad,
ocobenHo B KoHTeKkcTe MM -TIpoeKTOB (Hanmpumep, aHAJIN3 PUCKOB WIIM paclipeieieHue PecypcoB);
1I0CJIC 3aHSATHUS MPOAHATU3ZUPYITE, YTO yIAIOCh, KAKHE OMIMOKKM ObUIM JOMYIICHBI, ¥ 3alUIINTE
KJIFOYEBbIE BBIBOJBI. Mcmionb3yiiTe 00paTHYIO CBSI3b OT NMPENOIaBATENs Il YIIyUlIeHUs HAaBBIKOB
Y MOATOTOBKH K CIICAYIOIIUM 3aHSITHSIM.

Yuacmue 6 cemunape (ayoumopmuas paboma) — akTuBHas paboTa CTyJeHTa Ha CEMHUHApE,
€r0 OTBETHI Ha BOIIPOCHI MTPEIIOIaBaTElsl M YYaCTHE B JUCKYCCHH.

Jisl yCIenHoro y4acTHsl B CEMUHApe CTYACHTaM PEKOMEH/yeTCsl 3apaHee 03HAKOMHTHCS 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 BONPOCHI MpENOJABATENs CTOUT OBITH YBEPEHHBIM, YETKHMM 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 JOMAIIHUMHU 33JaHUSMH Ba)KHO BHHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha dTarmbl, YTOObI
n30exaTh MEperpy3ku M Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOUYHUKU
uH(popMalny, BKI0Yasi yaeOHUKU U OHJIAltH-peCcypcChl, AJis 6ojiee rIyOOKOro MOHUMAHUS 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 npakTHYeCKHue 3a/1a4d U PUMEpHI,
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 PEIIUTh 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 Mpe3eHTalMs pe3yIbTaToB.

Jlns ycnemHoi NoAroTOBKY K MPOEKTY PEKOMEHIYETCsI: YETKO ONPEIEIUTh LIeTU U 3a7a4u
IPOEKTA; COCTABUTH IUIaH Pa0OTHI, pa30MB MPOEKT Ha ATAIBI C YKa3aHUEM CPOKOB BBIIIOJHEHUS
KaXKIO0r0 M3 HUX; MCIOJIb30BaTh pa3HOOOPa3Hble UCTOYHUKU MH(POPMAIIMH U UHCTPYMEHTHI JJIs
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WCCJICJIOBAHMSI TEMBI;, PETYJISIPHO MPOBEPATH MPOTPECC ¥ BHOCUTH KOPPEKTHUBHI B TUIAH, €CIIH ITO
HEOOXOOUMO.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIyOJEHHOE
W3YYEHHUE OTJENIbHBIX TEM U BOIIPOCOB YUEOHON AUCLMILIUHBI (MOTYJIS).

B npouecce camoctosTenbHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy PU MUHUMAJIBHOM yYacTHM MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMU JIeKI1i (00paboTka TEKCTa), IOBTOPHOE U3yUeHHE Y4eOHbIX MaTepUaJIOB, IJIAHOB
U TE3MCOB OTBETOB, U3YUYEHHUE JIOMOJHUTEIBHBIX TEM, BHIIIOJHEHNUE YI€OHO-NCCIIECA0BATENBCKUX
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.

IIpome:xyTouHasi aTTecTalusi MO AUCUUIUIMHE (MOAYJIO) OCYIIECTBIseTCcS B (opme
3ayema ¢ OWEHKOW, TIPU 3TOM TPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX IIO
JMCIIUTLIMHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONB3YETCS JIecATUOAIIbHAS IIKalla OLEHWBAHUSA, KOTOpask COOTHOCUTCS C TPaJAWLMOHHOU
MATUOATIILHON IKAJIOHN 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
CJIOKHBIE CUTYyallnOHHBIC 3a1auu. CTyneHT
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

DNEeKTPOHHBIA JOKYMEHT



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

3amanmne 3

OO6paboraiiTe HenaeanbHble JaHHbIE (dataset8.csv: oTiokeHHble KOHBepcHH). [IpumenuTe
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-KBAaAPaT u ApP. 1 UX IPUMEHUMOCTh B 3ABHCMMOCTH 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
MOMOTaeT 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, U KOT/1a IpeIIOYTUTEIIbHEES
UCII0JIb30BAaTh Z-TECT?

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

6. OOBsicHUTE TPUMEHUMOCTh XH-KBaJpaT KpUTEpUS IS METPUK TUMa "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 paccuuTarh MOIIHOCTh TecTa Ais A/B-skcnepumenTta, U modyeMy 3TO BaXHO JUIs
MHTEPIIPETALUN PE3YIbTATOB?

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

11. Onwumure, KaK TUN JaHHBIX (HEMPEPBIBHBIE VS. KaTErOpUalbHbIE) BIMSET HAa BIOOP
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 CJIOKHBIN IH3aiiH JKciepuMeHTa. MHOropakropusie n
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 aJaNTHBHbIE 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 pabotaer Nested nu3aifH B 9KCIIepUMEHTaX, M B KaKUX CIy4asxX OH MPHUMEHSETCS
(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 CTaHAApTHBIX 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 NIpU pear3anuy paHIoMHU3alud 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?
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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 MmacmradupoBanue pe3yJabTatoB. Ot A/b k Ou3Hec-pemeHnIo:
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 TE€CTa, M KaK OHAa BIWACT HAa HHTEPIPETAIUI0 "HE3HAUYNMBIX"
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 npoekTta A/B-tecrta (Harpumep, Ipe3eHTanus pe3yabTaToB)?

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 macmtabupoBaTh IKCHEPUMEHTHI B OOJIBIION KOMITAHUM C YYE€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 He3HaYUMBIE PE3yIBTATHI HE BCEr/la O3HAYAIOT OTCYTCTBUE (P PeKTa, U KaK
3TO 00BACHUTH 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 KOMITAHUH?

15. TlpuBemute mnpuMmep ycCIemHOro MacmradupoBanus A/B-Tecta OT KOMaHIBI K
JenapTaMeHTy.

IIpuMepHbIe 3aganus 1JI KBU3a
KBuz 1

1. Yro takoe A/B-TecTpoBaHuE KaK CTpaTErHY€CKUI HHCTPYMEHT?
A) DKCIepUMEHT /JIs1 CpaBHEHHUS ABYX BEPCUN MPOAYKTa HA OCHOBE METPHUK, ITOMOTArOIU I
NPUHUMATD PELIEHUS B YCIOBUSX HEOINPEIEICHHOCTH.
B) Meton 1st ciaydaiiHOro BeIOOpa BapuaHTOB 0€3 aHaNN3a JaHHBIX.
C) AHanu3 TOJIBKO KaYeCTBEHHBIX JIAHHBIX 0€3 yueTa PUCKOB.
D) IIponece 6e3 uHTErpanuyu MaTeMaTHUYECKUX MOJIENIEH.
(ITpaBunbHBIH: A)

2. Kakoli craTUCTHYeCKHI TECT JIydllle UCTIOIb30BAaTh /ISl CPABHEHUS CPEIHUX 3HAYEHUH B
A/B-tecte ¢ HEMPepHIBHBIMU JJAHHBIMU M HOPMAJIbHBIM pacipeaeieHuem?
A) Kpurepuii xu-kBazapar.
B) T-tecr.
C) Z-tecr.
D) BaitecoBckuii aHamus.
(ITpaBunbHBIH: B)

3. B A/B-tecrte ¢ OuHapHOI METPUKOW (KOHBEPCHS) KAKOW TECT MPUMEHSIETCS IS
nponopuui?
A) T-tecr.
B) Kpurepnii xu-kBagpar.
C) Z-tecr.
D) CUPED.
(ITpaBwbHbI: C)

4. Kak ¢peitMBopk npuHsTHA petieHuid B A/B-TecTe yunThIBaeT HEONPEAEICHHOCTD?
A) UrHOpupyeT pUCKH OLTHOKH.
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B) ®okycupyercs Toapko Ha p-value.

C) IlpumMeHseT TOIBKO KIACCUYECKUE TECTHI 0€3 MOAEITUPOBAHUS.

D) HUcnons3yer OaliecoBCKHE METO/IbI Il OOHOBJICHHS BEPOATHOCTEH HAa OCHOBE JaHHBIX.
(ITpaBuibHbIii: D)

5. Jlyist KakuX JaHHBIX JIy4Ille HCTI0JIb30BaTh KPUTEPHUM XH-KBaapatT B A/B-Tecte?
A) HenpepbIBHbIE METPHUKHU.
B) Bpemennsbie psijbl.
C) KoppenupoBaHHbIe IEPEMEHHBIE.
D) KateropuanbHbie JaHHBIE A TPOIOPIIUH.
(ITpaBuibHbIii: D)

6. Kakoit HHCTpyMEHT MOKHO MCITOJIB30BaTh Il pacyeTa p-value B A/B-tecte ¢ Python?
A) Excel VLOOKUP.
B) Tonbko pyunbie popmMyIibL.
C) be3 MareMaTH4ECKMX PacyeToB.
D) Statsmodels (Hanpumep, proportions_ztest).
(ITpaBunbHbIi: D)

7. B ycnoBusix HeonpeaeIeHHOCTH, KaKoH I0JX0/1 HoMoraeT B (peiMBOpKE MPUHATHUS
petieHuii?
A) UrnopupoBaHue BHEUIHUX (aKTOPOB.
B) MonenupoBaHue clieHapHeB C UCIIOJIb30BAHUEM BEPOSATHOCTHBIX PACIPEEIICHUH.
C) Tosbko BU3yanu3anus JaHHBIX.
D) ®uxcupoBanHble moporu 6€3 ajanTtanuy.
(ITpaBunbHbIH: B)

8. Kaxoii tect syume st 601bmmx BeIOOpOK (n > 1000) B A/B-Tecte?
A) T-tecr.
B) Kpurepuii xu-kBaapar.
C) baiiecoBckuii 1 MaJIbIX JTAHHBIX.
D) Z-tect (npubiinkeHHe HOPMAIBLHOTO).
(ITpaBunbHbIH: D)

9. Yro takoe mHorodakropHbIi 3kciepumenT (Full Factorial) 8 A/B-tecte?
A) DKCHIEpUMEHT C OIHUM (PaKTOPOM.
B) Tonbko BI0OKEHHBIE TPYIIIIHI.
C) Hu3aiin, TecTUpYIONIMA Bce KOMOMHALIMU (PaKTOPOB (Hampumep, 2x2 A 1ByX (akTopoB).
D) be3 panmomuzammm.
(ITpaBunbHbIi: C)

10. Kak peanm3oBats pangomusanmio B A/B-Tecte TexHnuecKn?
A) PyuHoii BbIOOp TOJIB30BATENEH.
B) Tonbko ppoHTEHA-CKPUTIITHI.
C) be3s ydera cerMeHTaIUu.
D) Ucnonb3oBanue 63KeHA-UHCTPYMEHTOB (Hampumep, Python random) st cmut-rpynm.
(ITpaBumnbHbI: D)

11. Yro Takoe cTpatudukanms B 1u3aiiHe IKCIEpUMEHTa?
A) CniyuaitHoe pacnpezieneHue 6e3 rpyril.
B) Paznenenne BiOOpKU Ha ciiou (CTpatThl) 1715 Oaanca (HarpuMep, o BO3pacTy).
C) Tonbko ajist OOJIBIINX JTAHHBIX.
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D) UrnopupoBanue gemorpadumu.
(ITpaBuibHbIA: B)

12. Kakoii qu3aifH moaxouT JJIT MHOTOYPOBHEBBIX dKkcriepuMeHTOoB (Nested)?
A) Tonnslii hakTopHar.
B) Tosibko amanTUBHBIC TECTHI.
C) be3 kaCTOMHBIX KOTOpT.
D) Bnosxennsie rpynibl (HampuMep, M0JIb30BaTeIM BHYTPH PETHOHOB).
(ITpaBuibHbIii: D)

13. Yro Takoe mociaeaoBaTeNbHbIN SKCIIEpUMEHT B A/B-Tecte?
A) OnHOpPa30BBbIH TECT.
B) Tonbko aiist 60IBIIMX BEIOOPOK.
C) ApanTuBHBIN 1K3aiiH, TJI€ aHAJIU3 IPOBOJUTCS IOATAIHO C BO3MOXHOCTBIO OCTAHOBKH.
D) be3 MmoHuTOpHHTA.
(ITpaBunbuslii: C)

14. Kak uHTEeTrpUpOBaTh cerMeHTanuio B A/B-tecte ¢ Excel?
A) Tonbko rpaduku.
B) be3 pacueros.
C) Tonbko Python.
D) Ucnonb3oBanue Gpopmyn (Hampumep, IF mis rpynmn) u pivot tables nis ananusa.
(ITpaBunbHbIi: D)

15. Kakoil MeToJ momoraer B aJalTUBHBIX IKCIIEPUMEHTAX Il y4eTa HOBBIX JaHHBIX?
A) OuUKCUpPOBaHHBIN JU3alH.
B) Tonbko xu-kBampar.
C) baiiecoBckoe 0OHOBIIEHHE WU MOCIIEI0BaTeNbHbIE TecThl (Hanpumep, SPRT).
D) be3 monenupoBaHus.
(ITpaBunbhslii: C)
KsBus 2

1. Yro rakoe CUPED B A/B-tecre?
A) Metoj yBenn4YeHUs AUCTIEPCUH.
B) Tonpko ans nponopuuii.
C) Awnaror t-tecra.
D) Controlled-experiment Using Pre-Experiment Data it yMeHBIIICHUS TUCTIEPCHH C
KOBapuaTaMHU.
(ITpaBunbHbIi: D)

2. Kak KOppeKTHpoBaTh pe3ysIbTaThl A1 MHOKECTBEHHBIX TUIloTe3 B A/B-Tecte?
A) UrnopupoBats npo0iemy.
B) Tonbko yBennuuBaTh BEIOOPKY.
C) be3 MmaremMaTH4eCcKNX MOMPABOK.
D) Ucnonr3oBath MeToa Bonferroni (nenuts alpha Ha uncno TecToB).
(ITpaBunbHbI: D)

3. Kak ce3onnocts BiuseT Ha A/B-Tect?
A) IlonoxuTenbHO, yBEIUUHUBAsi MOIIIHOCTb.

B) MoxeT BhI3BaTh aBTOKOPPETISIUIO U JIOXKHBIE PE3YIIbTAThI, TPEOYET MOJIEINPOBAHUS
(manpumep, ARIMA).
C) He Biusier Ha naHHBIE.
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D) Tonbko 1151 peTeHIIH.
(ITpaBuibHbIA: B)

4. Kak paboTaTh ¢ OTJIO)KECHHBIMH KOHBEpCHUsIMU B A/B-Tecte?
A) UrHopupoBathb 3a/1€pKKH.
B) Tonbko 11711 BOPOHOK.
C) be3 yuera BpeMeHH.
D) Wcnonb30BaTh KOTOPTHBIN aHAJIW3 M MOJISIN BhDKUBaHUA (survival analysis).
(ITpaBuibHbIii: D)

5. Kakoit meto moMoraeT ¢ HeuJiealbHBIMU JAHHBIMU, TAKUMU KaK PETEHILH?
A) Tonbko Xu-KBaapar.
B) be3 pacueros.
C) Anaims BopoHOK u cohort analysis B Python (Harpumep, pandas).
D) ®ukcupoBaHHBIE METPUKH.
(ITpaBunbuslii: C)

6. Kakue npuHUUIIBI apXUTEKTYphI mIaThopMsbl 111 A/B-TecToB?
A) Tonbko GpoHTEH]I.
B) be3 monuTopuHra.
C) TosibKO py4HBIE TTPOLIECCHI.
D) bokena mist panaoMusanuu, GpoHTEH JUIsl OTCIeKUBaHUS, ¢ yueToM pitfalls (Hampumep,
bias).

(ITpaBwibHbIH: D)

7. Uro Takoe pitfalls B moctpoennn miaropmbl 3KCIEPUMEHTOB?
A) YBenuueHue TOYHOCTH.
B) Tonpko s3THuecKue npoOIeMBl.
C) bes puckos.
D) Ilepekoc naHHBIX W3-3a HEPAaBHOMEPHOW PaHIOMHU3ALIMHU WJIM BHEIIHUX (aKTOPOB.
(ITpaBunbHbIH: D)

8. Kak peanmzoBars MoHuTOpHHT B A/B-Tecte?
A) Tonbko 1ocie 3aBepIiIeHusl.
B) be3 unctpyMeHTOB.
C) UrHopupoBaHue 3TUKH.
D) Ucnons3oBanue 1amodop1oB U ajJepToB AJsl OTCISKUBAHUS METPUK B PEAJTbHOM BPEMEHHU.
(ITpaBumnbHbI: D)

9. Uro BrimtouaeT opkectpanus A/B-tectos ¢ CI/CD?
A) Tonbko pyuyHOE pa3BepThIBAHNUE.
B) be3 KyabTyphl SKCIIEpPUMEHTUPOBAHMUSL.
C) Tosbko a1t OOJIBIINX KOMIIAHUH.
D) AromaTu3zanus nmporueccos (uzest — pas3BepThiBaHre — aHanu3) ¢ Git u pipeline.
(ITpaBunbHbI: D)

10. Kak yuyecTp 3THKY B 3KCIIEpHMEHTaxX ?
A) UrHopupoBath BIMsSHUE Ha MOJIb30BaTENEH.
B) Tonbko TexHu4eckas peanusarusi.
C) bes puckos.
D) IlpoBoauts nipoBepku (Hanpumep, IRB-nomo6HbIe) 1 MOHUTOPUTSH fairness.
(ITpaBuibHbIii: D)
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11. Kak uHTEpIpeTHpOBaTh HE3HAYNMEBIE pe3yabTaThl B A/B-Tecte?
A) Kak ycnex.
B) UrnopupoBaTh qaHHBIE.
C) Tonbko p-value.
D) Ananu3upoBath MOIIHOCTb, 3(()EKThI U abTEepPHATUBHBIE TUIIOTE3bI (HAIIpUMep, "o
difference" He 3Haumt "no effect").
(ITpaBwitbHbIHA: D)

12. Yro Takoe macmrabupoBanue A/B-TecToB B KOMIaHuu?
A) OrpaHu4eHHue OJHUM TECTOM.
B) Tonbko ans crapramnos.
C) be3 3amuThl IPOEKTOB.
D) ITocTtpoenue KynbTypbl SKCIEPUMEHTUPOBAHUS U TUIAT(HOPMBI JJI1 MHO)KECTBEHHBIX TECTOB.
(ITpaBwibHbIA: D)

13. Kaxk nepeiitu ot A/B-Tecta k Ou3Hec-pemeHuo?
A) TonbKO CTaTHUCTHYECKHE PE3yIbTATHI.
B) bes unrepnperanuu.
C) UrnopupoBaHue HEONPEIEICHHOCTH.
D) Unrerpanus ¢ ROI, puckamu u stakeholder-ananuzom.
(ITpaBwibHbIH: D)

14. Yro BiIIOYAET 3alIUTy IPOEKTA B MacCIITaOUpOBaHUU?
A) TonpKO TEXHUYECKHE OTUETHI.
B) bes ananuza.
C) Tonbko naHHEIE.
D) lokymeHnTanusi, npe3eHTaluu 1 000CHOBAaHUE 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 gppeiimBopkos (Hanpumep, OEC unu decision trees) 1Jis OLIEHKU BIUSHHUS.
(ITpaBunbHbIH: D)

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam
KonTpoabsHnas padora

1. Teopernueckuii Bonpoc (MHO:KeCTBEHHbI BLIOOP)
Yro takoe A/B-TecTupoBaHue Kak CTpaTernyecKuii HHCTPyMEHT?
A) Metoa cinyyaitHoro BeIOOpa BapuaHTOB 0€3 aHaIM3a.
B) OxcnepuMeHT 115 cpaBHEHNUS JBYX BEPCUN MTPOJAYKTAa HA OCHOBE METPUK U JAaHHBIX, C LEJIBIO
NPUHSTHS PEIIEHUHN B YCIOBUSIX HEOTPEAEIECHHOCTH.
C) AHanu3 TOJIbKO KaUeCTBEHHBIX JIaHHBIX.
D) Ilpouecc 6e3 yuera pucKoB.
IIpaBuabHblii oTBeT: B (Oxunaercs o00cHOBaHUE B 2-3 MPEATIOKECHHUSX. )

2. PacuerHas 3aqaua
B A/B-tecre xonBepcus B rpynme A: 0.15 (n=1000), B rpynmie B: 0.18 (n=1000). [Ipumenwure z-
TecT s nponopuuii (popmyna: z = (pB - pA) / sqrt(p*(1-p)*(1/nA + 1/nB)), rne p —
o0BeArHEeHHAs TIporopius). PaccunTaiite Z-cTatucTuky U p-value (MCmonb3ys HopMaiabHOE
pacnpenenenue). Matepnperupyiite pe3yasrat (ypoBeHb 3HaunMoct 0.05).
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O:xunaemplii pacuer: z = 2.45, p-value = 0.014 3naunmo). (Mcnons3yiite Python: from
statsmodels.stats.proportion import proportions_ztest.)

3. AHaim3 Kelica
B ycnoBusx HeonpeaeneHHOCTH (HU3KUHA TpaduK, Ce30HHBIEC KOJICOaHNUs) MpOaHATU3UPYITE
(bpeitMBOPK NIpUHATHSA perieHui 1 A/B-Tecta ¢ metpukoii "konBepceus'. Onuimmre, Kak
MHTETPUPOBAThH OaileCOBCKUIT aHaM3 (C alpHOPHBIMUA BEPOSTHOCTSIMH) M YUECTh PUCKH OIINOKU
/I Tuna. [Ipennoxure anpTepHATUBY CTAaHAAPTHBIM TECTaM, €CJIM JaHHbIE HEU/I€AIbHBI.
Osxupaercsi: Onucanue mwaros, gopmy.a (Hanpumep, 1Jis1 0ailecOBCKOro 0OHOBJICHUST) U
BbIBO] (3-5 npeaJsio:keHuii).

4. Teopernueckuii BOpoc (OTKPbITHIN)
OnumuTe pazHuiy Mexay MHOTodakTopHbIM dKcriepuMenToM (Full Factorial) 1 Bio)keHHBIM
(Nested) nuzaitnom. [TpuBenure npumep st A/B-tecta ¢ AByms pakTopamu (Harpumep,
KHOIIKA | IIBET).
O:xunaercs: Onpenesnenus u npumep (2-3 npeasoxenus).

5. IIpakTHyeckoe 3a1anue
Paspabotaiite nu3aiitn A/B-Tecta ¢ pangomMu3anuen ¥ crpatuuKauei mo cerMeHTam
(HoBbI€/cTaphIe MONIb30BaTeN ). ONUIINTE MIary peanu3anuu: cruT-rpymnisl (50/50),
uHcTpyMeHTHI (Python nst pannommusanuu: random.sample), 1 Kak y4ecTh KACTOMHBIE KOTOPTHI.
O:xunpaercs: aru ¢ konom nim popmyaamu (3-4 nyHkra).

6. PacueTHas 3a1aua
B agantuBHOM 3KcriepuMenTe (Tocae10BaTeNbHbIN 113aiiH) ¢ 1ByMs Bapuantamu (A/B) u
metpukoid CTR (0.1 B A, 0.12 B B, nucnepcus 0.01, n=500 na crapre). Mcnonb3yiite kputepuit
OCTaHOBKHM (Hampumep, Ha ocHoBe p-value < 0.05). Paccuuraiite MourHocTs nocie 1000
HaOJII0/IEHUH U pelnTe, IpoaosKaTh i TecT. Unterpupyiite Excel mis cumynsiuuu.
Osxunpaemsiii pacuer: Momnocts < 0.8, npoposxkuts ecau p > 0.05 (popmyna mommuocTH: 1
- beta, ¢ ucnioib3oBanunem z-kpurtepusi). (Mcnons3syiite Excel: NORM.S.DIST st p-value.)

7. Teopernueckuii Bonpoc (MHOKeCTBEHHbII BbIOOD)
Uro Takoe CUPED B A/B-tectupoBanun?
A) Metoj yBenn4YeHUs AUCTIEPCUH.
B) Controlled-experiment Using Pre-Experiment Data st yMeHbIIICHUSI TUCTIEPCUU C TIOMOIIIBIO
KOBapHar.
C) Tonbko 115 KaTeropuaabHbIX JaHHBIX.
D) Anarnor xu-kBazapar.
I[IpaBuabHblii oTBeT: B (O)unaercs obocHoBaHue B 1-2 npeaioxKeHusX. )

8. PacuerHan 3a1a4a
[Tpumenute CUPED m1st ymeHbIieHus qucriepcuu: MeTpuka Y (Tekyias), koBapuara X
(mpenpinymias, koppensius 0.6). @opmymna: CUPED =Y - theta*(X - mean(X)), rae theta =
cov(Y,X)/var(X). s Beioopku n=100, mean(X)=10, var(X)=4, cov(Y,X)=2.4, paccunraiite
theta u CKOPPEKTUPOBAHHYIO IUCIIEPCHIO.
O:xupaemblii pacuet: theta=0.6, nncnepcus ymenbmaercs Ha ~36%. (Mcnonssyiite Python:
numpy.cov.)

9. Anaym3 keiica
B keiice ¢ c€30HHOCTBIO U OTJI0KEHHBIMH KOHBEPCHUSIMU (peanu3anus dyepes 7 THel)
MIPOAHAIM3UPYHTE BIUSHUE aBTOKOppesau Ha A/B-Tect. OnummTe KOppEeKTUPOBKY IS
MHO>KECTBEHHBIX TuroTe3 (Bonferroni) m MeTonb 00pabOTKU HEHICATBHBIX JTaHHBIX (BOPOHKH,
perenmiH). [Ipemmoxurte GpeiiMBOPK ISl ydeTa BHEITHUX (PaKTOPOB.
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Osxkuaaercsa: AHajau3 npodJsaeM, MeToAbl U pekoMeHaauuu (4-6 npeasiokeHu ¢
dhopmynamu, HanpuMep, 1Jisi KOPPEKTHPOBKHU p-Value).

10. Teoperuueckuii Bonpoc (OTKPBITHII)
OnumuTe NPUHIUIB ApXUTEKTYPHI IaTGopmbl 111t A/B-TecToB (Hampumep, 63KeH T IS
pangomu3anuu, GpoHTEH U1 oTcaexuBanus). [Ipusenure nmpumep pitfalls (Hanpumep,
NEPEKOC JAHHBIX).
Oxxupaercs: [Ipunnunsl 1 npumep (2-3 npeasioKeHus ).

11. IIpakTnyeckoe 3a5aHue
PazpabotaiiTe nponecc opkectpanuu A/B-tecra ¢ CI/CD: maru ot uaeu 10 pa3BepThIBaHUS
(pangoMu3anys, MOHUTOPUHT, aHaiaKu3). ONUIINTE, KaK UHTETPUPOBATH KYJIbTYPY
SKCTIIEPUMEHTUPOBAHMSI (HaIpuMep, OOydeHHEe KOMaH Ibl).
Oxupaercs: lllaru npouecca (4-5 myHKTOB ¢ MHCTPpYMeHTaMu, Kak Git nas CI/CD).

12. Ananm3 keiica
B ketice aTnueckux npoOiem (HarnpuMmep, BIUSHUE Ha TOJIb30BaTENIe B MOHETU3AIUH )
poaHaIu3UupyiTe MOHUTOPUHT A/B-Tecta. Onuimre apxUTeKTypy M1aTopMsbl C y4ETOM
pitfalls (Hanpumep, bias B JaHHBIX) U MPEATIOKHUTE MEPHI JJISI ITUYHOTO SKCIIEPUMEHTHPOBAHHUS
(manpumep, IRB-nono6usie nposepku). Uuterpupyiite CI/CD ans aBTomMaTu3aiui.
O:xupnaercsi: AHAJIN3, apXUTEKTYpa U pekoMeHaanunu (4-6 npeasio:KeHuil ¢ NpuMepamMu).

[IpuMepHOe onHcaHHe UTOTOBOTO NMPOEKTA

3allﬁﬂlfle AJISL IPOEKTA «MO)]eJ'II/IPOBaHI/Ie M CJOKHBINA TU3aiiH IKCIIEPUMEHTA»

Obwas unghopmayusi 0 npoexkme

— Ha3Banue mnpoekrta: Pa3paboTka M aHanu3 MHorogaktopHoro A/B-tecra s
ONTUMM3ALMH NTPOIYKTA (HAIpUMEpP, MOOMIIBHOTO TIPUJIOKEHUS W BeO-caiiTa).

— JlucuunimHa ¥ HanpasJieHue: [IponykroBas ananmrtuka, HampasiaeHue 02.03.01
(MaTemaTuka 1 KOMIBIOTEpHBIE HAYKH), C UHTEerpanneil puHancoBoil ananuTuku (pacuerst ROI)
U BU3yaJIM3alluM JaHHbIX.

— @opmart BoInoHeHus1: UHIUBUAYaTbHBIN UM KOMaHIHBIA (10 3 yenoek). [Ipoekt
JOJKeH OBITh pealn3oBaH ¢ ucmonb3oBaHueM Python (6ubmmotexu: pandas, scipy, statsmodels,
matplotlib) mn Excel (popmynsr, VBA, Power Query). ®unanbubiii otuer — PDF-noxyment
(10-15 crpanun), ¢ npuioKeHUEeM Ko 1a/(aiiios.

— Cpoku: 4-6 Henens (3Tansl ¢ JeANaiiHaMu, HapuUMep: Hejens | — MIaHupoBaHUe,
HeJeNsl 3 — peanu3anus, HeJiensl S — OTYET | 3aIluTa).

— Pecypesbl: JlocTylm K CHHTETHYECKHM JTAaHHBIM (CTC€HEPHPOBATH CaMOCTOSITEIBHO WIIH
UCITOJIb30BaTh OTKPBITHIE JaraceTsl, Hampumep, u3 Kaggle mo A/B-tecram). Jluteparypa:
"Trustworthy Online Controlled Experiments” (Kohavi et al.), noxymenrarus mo statsmodels B
Python.

— TpeboBanus k kommnereHuusiM: CTyIEHTHI JODKHBI 3HATH OCHOBBI CTATUCTHKH (t-
TECT, XHW-KBapar), yMeTb paborath ¢ nmanHbiMH B Python/Excel, BrmameTs HaBbIKaMu
MOJICJIUPOBAHUS SKCIIEPUMEHTOB.

Ilenb npoexkma

PaspaboTtare nu3aitH MHOr0(aKTOPHOTO M MHOTOypoBHEBOro A/B-Tecta (Hanpumep, Full
Factorial wmnmu Nested), peanu3zoBaTh €ro TEXHUYECKH (paHAOMU3ALUSA, CIUTUT-TPYIIIHI),
IPOAHATIM3UPOBATh PE3YJbTAThl C YUETOM CTPATH(PHUKAIMUA U CETMEHTALMHU, U OILICHUTH BIUSIHHE
Ha OmsHec-MeTpuku (Hampumep, kouBepcuto mwin ROI). [TpoekT momkeH mpoaeMOHCTPHPOBATH
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IIPUMEHEHHE MAaTeMATUYECKUX MOJENEH I ONTUMHU3ALUU DKCICPUMEHTOB B YCIIOBHUAX
peaNbHBIX JaHHBIX, BKJIIOYAsl pacyeThl JUCIIEPCUU U KOPPEKTUPOBKHU.

3aoauu npoexma

— BpriOparts cuenapuii: Hanpumep, tectupoBanue nByx (GaxTopoB (Bepcust untepdeiica u
1LI€Ha MOJNCKN) Ha METPUKE KOHBEPCUU B IPUIIOKEHHH.

— PeamuzoBate aumzaiin: Full Factorial (2x2), Nested (mosp3oBaTeny B peruoHax) WIH
Multivariate ¢ KaCTOMHBIMH KOTOpPTaMH.

— Texauueckas peanmzanus: Ckpunt st pangomusanuu B Python (random, pandas) wim
Excel (bopmynst RAND, IF).

— Amnammz: CpaBHUTh METPUKHM, y4decThb cTpatupukanuio (mo aemorpaduu), OLECHUTDH
a/IalITUBHBIC 3JIEMEHTHI.

— busnec-BoiBoabI: Paccuntats ROI u pucku.

Omanvl 8bINOIHEHUS npoekma

1. IlmanupoBanue u qu3aiin (Hemxeas 1-2, 20% BpeMeHn):

— Omnwucare TUNOTE3y ¥ METPUKH (HAIpUMep, KOHBEPCHS Kak OMHapHas, C UCIIOJIb30BaHUEM
Z-TecTa W XU-KBaJapar).

— BriOpare tun sxcnepumenta: Full Factorial myis Bcex xomOunanmii ¢akropos, Nested
IUISL HEPAPXUUECKHUX TPYIIIL.

— Omnpenenuth cTpatudukanuo (pa3fgenuTh BBIOOPKY MO CEerMEHTaM, HarpuMep,
BO3pACT/PEruoH) U KACTOMHBIE KOTOPTHI.

— Ouenuts pazmep BbiOOpkH (popmyna: n = (z"2 * p * (1-p)) / €2 nuis nponopuuii).
— Cozpare  mmaH  panpomuzanuu - (crmut-rpynnel: - 50/50  wowm 33/33/33 npns
MHOKECTBEHHBIX ).

2. Texumueckasi peanuszanusi (Hegens 2-3, 30% BpemeHn):

— CreHepupoBaTh CHHTeTHYeckHe JaHHble (Hampumep, 10,000 monbs3oBaTeneil c
¢dakropamu: unrepdeiic A/B, nena High/Low).

— PeamuzoBate  pangommsanuio B Python  (ucmosnb3yss  random.seed  guis
BocnpousBoaumoct) win Excel (VBA mns coumut-rpymm).

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

— JloGaBuTh amanTUBHBIE 3JEMEHTHI: MOCIEAOBATEIbHBIN aHAIU3 (HampuMep, OCTaHOBKA
npu p < 0.05 Ha MPOMEXKYTOUHBIX HTAIAX).

3. Aunanu3 u moneaupoBanue (Hexens 3—4, 30% BpemeHnn):

— DBBINOIIHATG CTaTUCTUYECKHE TECThI: t-T€CT I HENPEPBIBHBIX, XU-KBAaJApaT s
IIPOIOPLIUH.

— VYuecth cTpatudukanmio: AHATU3UPOBATh MO MOATpPYyNIaM (Hampumep, pivot tables B
Excel mwnmm groupby B pandas).

— MopnenupoBate BiusHHe (dakTopoB: Mcmomb3zoBath ANOVA g Full Factorial,
JTMHEWHYIo perpeccuto 1 Nested.

— Busyanuzuposats: I'paduku pacnpenenenuii, Boponku (matplotlib nim Excel charts).
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— Paccuurate ROI: ®opmyna ROI = (IlpuGsute oT moOeamBineit rpymnmsl - bazopas

npubbLIb) / 3aTpaTsl Ha TecT * 100%.

4. Otuet u 3amuta (Heneas 4-5, 20% BpemeHnn):

— Hamnucate otuer: BBenenue, MeTomosorusi, pe3yiabTaTbl, BHIBOABI (C rpaduxamu u

pacueramu).

— ToaroroButk npe3enTanuto (5—10 ciiaii10B) AJIs 3alIUTHI.
— 3ammra: JleMoHcTpanus Koa/(aitiioB, OTBETHI HAa BOIIPOCHI.

Kpumepuu 3awumol u oyenku npoexma

[Tpoekt onenuBaercs mo mkane 0—100 GammoB (wmm 5-0ampbHON IMIKale: 5 — OTIWYHO, 4 —
XOPOIIO U T.11.). OIleHKa OCHOBaHa Ha MOJIHOTE, KOPPEKTHOCTH M MHHOBAIIMOHHOCTH. Bec kaxkaoro
KpUTEPHUS yKa3aH B CKOOKax.

KoppektHocts nu3aiina u  peanusamum  (30%): [lpaBunbHBI BBIOOpD THTA
skcnepumenTa (Full Factorial/Nested), TouHble pacyeThl pa3mepa BBIOOPKH U
parmommzanuu. OmmoOKu B popMynax MM KOAE CHHKAIOT Oamt (Hampumep, OTCYTCTBHE
random.seed — munyc 10 6amios).

Texnuyeckasi peajusanuss W HHCTPyMeHThI (25%): KauecTBO KOIa/CKPHUITOB
(uuTaemMocTh, KOMMEHTapuH, 00paboTka ommook). Materpamus Python/Excel (manpumep,
UCIoNIb30BaHue pandas sl TaHHBIX — IUTIOC; TOJIKO 0a30BbIe (HOPMYIIBI — MHHYC).

AHaau3 U MaTteMaTu4deckue pacuerbl (25%): IlpaBunabHOe HpuUMeHEHHE TecTOB (t-
TeCT/XH-KBajapar), yder crparudukanum, wmonenmupoanne (ANOVA/perpeccus).
Bxurouenue ROl u puckoB (Harpumep, pacyeT MOIITHOCTH TecTa).

Oruer u Busyaausauus (10%): Ctpykrypa oTdera (JOTHYHOCTH, OTCYTCTBHE OIIMOOK),
KauyecTBO rpadukos/Tadnui. [IpezenTanus Ha 3auTe (SCHOCTb, OTBETHI HA BOIIPOCHI).
NuHoBauuonHocts u OusHec-mpumeHenne (10%): OpuruHanbHbI —CLEHApUH,
ajanTanys Moj peaybHble JaHHbIe, MPENIoKEHUs M0 MaclITaOupOBaHHIO (HAIpUMED,
unterpamus ¢ CI/CD).

[Tpumepst mwtpados: [Tnarmar — 0 Gamnos; mpocpouka 3tanoB — MuHYC 10% 3a Henenio;
OTCYTCTBHE 3alllUThl — HE OLICHUBAETCS.

ﬂOnOﬂHumeﬂbele mp€60661H1/l}Z upekomeﬂdauuu

Be3onacHocTh M 3THKA: YOCIUTECh, UTO CHHTETHUSCKUE JIAHHBIC HE COJIEPIKAT peaTbHON
NEePCOHATBHON HHQOpMAINK, OOCYAUTE ITHUYECKHE ACIEeKThl (HampuMep, BIUSHUE Ha
MOJIH30BATENICH ).

IMoanep:xka: Koncynpranuu c npenojiaBatesieM exeHeneabHo; GopyM A KOMaHI.

IIpumepsnl ycnemHbIX MPoekToB: [Iponuibie paboThl BKItOUatoT aHanu3 A/B-tecra s
e-commerce ¢ Nested-au3zaitnom, rie ROI Beipoc Ha 15%.

Pacuiupenne: [ mpoABHHYTHIX CTYAGHTOB — J100ABUTH QJANTUBHBIE HJIEMEHTHI
(nanmpumep, Bayesian updates).

3apanus AJ1s1 MPOMEKYTOYHOM ATTeCTAIlUM MO JMCUMILINHE (MOTYJIIO0)

Ne n/m Saganue OTtBeT KoMmnerenunus
1 YKaXuTe MPaBOBYIO HOPMY, KOTOpast PeryIupyeT GDPR YK-2
006pabOTKy MEPCOHABHBIX JAHHBIX B OKCIIEPHUMEHTAX I10
MTOBE/ICHUIO TOTPeOUTEINEH.
2 VYkaxuTe METO]T ONpeIeIeHus Kpyra 3aaa4 st A/b-rectae | SWOT-ananus YK-2
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MAapKCTHUHIC, y‘-II/ITI:IBa}OH.[I/Iﬁ OrpaHUYCHUS I10 peCypCaM.

3 YkaxuTe NpuMep NpakTHYECKOro MPUMEHEHHS TPABOBBIX WndpopmupoBan YK-2
HOPM IIpY IPOBEIECHUU KCIIEPUMEHTA C TOTPEOUTEISIMU. HOE CcorJlacue

4 VYKaxxure mpaBoBYO HOPMY, KOTOPasi peryaupyer ®denepaibHbIi YK-2
00pabOTKy NepCOHANBHBIX JaHHBIX B 9KCIIEPUMEHTAX I10 3akoH P® No
MTOBEJICHUIO TOTPEOUTEIIEH. 152-®3

5 VKaKuTe METON OnpeesieHns kpyra 3aaa4d aist A/b-tecta B | Pugh-matpuma YK-2
MapKeTHHIe, YUUTHIBAIOIINHN OTpaHUYEHHUs IO pecypcam.

6 YKaXuTe OCHOBHYIO 3KOHOMHUYECKYIO TEOPHIO, Teopus YK-9
MPUMEHSIEMYIO ISl aHAIH3a IOBEACHUS MOTpeOuTeNel B 0’KHJaeMOM
9KCHEPUMEHTAaX. I0JIC3HOCTH

7 YKaxute HOpMATUBHBINA aKT, PETyIHPYHOLINI ®denepaibHbIi YK-9
SKOHOMHYECKYIO IeSITEILHOCTD B Cpepe MapKETHHTOBBIX 3aKOH O
9KCIIEPUMEHTOB. pekname

8 YkaxuTe SJKOHOMAYECKYIO0 METPUKY JJIs1 0OOCHOBAHHS ROI YK-9
ctparernu B A/b-Tecte 1o MoBeIeHUIO TOTpeOuTENeH.

9 YkaxuTe METo]| aHaTN3a SKOHOMHYECKON WH(OPMAIIH B NPV YK-9
9KCHEPUMEHTAX C MOTPEOUTENSIMH.

10 YkaxuTe MmpuMep NpakTHIeCKOro NPUMEHEHHUS Pacuer YK-9
SKOHOMHYECKHUX 3HaHUi B poekte A/b-Tecra. CTOMMOCTHU

MPUBJICYCHHUS
KJIMEHTa

11 YkaxuTe mpuMep MpakTHIeCKOro MPUMEHEHHS Ananmm3 YK-9
SKOHOMHYECKHUX 3HaHUi B mpoekte A/b-Tecra. LICHOBOM

3MaCTUYHOCTH

12 VYxkaxure 6a30Boe SKOHOMHYECKOE MTOHATHE, OCHOBAHHOE [IpenenvHas OIIK-7
Ha MaTeMaTHYECKOM aHaJIM3€ B OBEACHUH MTOTPEOUTENCH. 10JIE3HOCTb

13 VKakuTe dKOHOMHUYECKOE ITOHATHE JUISI ONTHMU3AIIUHA IJ1aCTUYHOCTH OIIK-7
pelIeHni B MapKETHHTOBBIX SKCIIEPUMEHTaX. crpoca

14 VYKaxute MeTOoJ UCIOJIL30BAHUS DKOHOMUYECKUX 3HAHUN Perpeccuonnblii OIIK-7
Juis perienus 3aga4d B A/b-tecre. aHaJIU3

15 VYkaxuTe NpuMep NpakTHIECKOr0 IPUMEHEHMS OnTumusanus OIIK-7
SKOHOMHYECKHX 3HaHUH B IPOoQecCHOHATFHON 00IacTi LIEHOBOM
MOBEJCHUS IOTpeduTeneil. CTpaTeruu

16 VYkaxuTe NpuMep NpakTUIeCKOr0 IPUMEHEHMS Pacuer LTV OIIK-7
HSKOHOMHYECKHX 3HaHUH B IPOoQecCHOHAFHON 00IacTi
MOBEJICHHUS OTPEOUTEIICH.

17 VYKaXnuTe OCHOBHOE ITPABOBOE MOHATHE, UCTIOIB3YEMOE B Kondunenunan OIIK-8
9KCHEPUMEHTaX C JAHHBIMHU NOTPEOUTETCH. bHOCTh

18 YkaxuTe 007acTh NCTIOIB30BAHMS MTPABOBBIX 3HAHUH B 3amuTa OIIK-8
MapKETHHTOBBIX IKCIIEPUMEHTAaX. MePCOHATBHBIX

JAHHBIX

19 YKaxuTe METO]] UCIIOIb30BaHNUs IPABOBBIX 3HAHUI B Aynut OIIK-8
PO eCCHOHANBHON AEATETFHOCTH TI0 TIOBEIEHHIO compliance
oTpeOUTENCH.

20 VYkaxuTe NpuMep NpakTHIECKOro IPUMEHEHHMSI TPABOBBIX CocraBnenue OIIK-8
3HaHMi B ipoekte A/b-Tecra. T10JIb30BATENBCK

Oro corjiaCus
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