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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,
npoduinp «lIporpamma nByx murmiomoB HUY BHID u LY «llpuknagHas MaremMaTtuka u
uHPOpPMATHKa», YTBEPXKACHHBIA MPHKa30M MMHHUCTEPCTBA HAYKHM W BBICIIEro 00Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 rona.

Nzyuenne mucummmabl (Monyinsi) «A/b  TecTupoBaHWE» BaXHO I IPUHSATHA
00OCHOBAHHBIX PEIIEHUM Ha OCHOBE JAHHBIX, YTO IO3BOJSET ONTUMM3HPOBATH NMPOLYKTHI U
MapKETUHTOBBIE CTPATETUH. DTO IOMOTraeT MUHIMU3HPOBATH PUCKH U MOBBIIIATH 3()(HEeKTUBHOCTH
OU3HEC-TIPOLIECCOB 33 CYET OOBEKTUBHOM OLIEHKH U3MEHEHUH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuata mo HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
«IIporpamma aByx qumiomo HUY BIID u LY «llpuknaanas marematuka U uHGOpMaTUKa» U
BXOJHWT B BapHaTUBHYIO 4YacTh bioka 1, Qopmupyemyro y4dacTHHKaMu 0Opa30BaTENbHBIX
OTHOLLICHHUH.

Jucnumimza (MOIyib) sIBJIsIETCS BBIOOPHOW U JOCTYIHA JUIsl U3yueHus Ha 3 Ui 4 Kypce B
5,6, 7, 8 ceMecTpax Ha BBIOOD.

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

3agauu u3y4eHusi AMCUUIIIMHBI (MOAYJIA):

— UW3YYUTh TeOopeTHYecKkue OcCHOBbI  A/B-recTmpoBaHus, BKIIOYas TMPUHIMIIBI
HKCIEPUMEHTAJIbHOTO JHU3aiiHa, CTAaTUCTUYECKON TMIOTE3bl M BEPOATHOCTHBIX MOJEJIEH, C
aKIIEHTOM Ha MaTeMaTHYeCKHUe METOJbI /Ul OLIEHKU 3(P(EKTUBHOCTH U3MEHEHUN B MIPOIYKTAX ;

— OCBOUTH TpaKkTUYeCKHMEe HaBbIkM peanu3anuu A/b-recToB ¢ HCHOIb30BaHUEM
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, BBIIBICHUM OIIMOOK
(HampuMmep, MHOKECTBEHHOE TECTUPOBAaHUE, HEPAaBHOMEpPHAsl BHIOOPKA) M 3TUYECKUX aCMeKTax,
IIPUMEHSISI KOJMYECTBEHHBIE METOAB! UII MHHHMU3ALMU JIOKHOIOJIOXKHUTEIBHBIX BBIBOJOB U
ONTUMM3ALMH PEIICHUH B pealbHbIX MPOEKTAaX;

— wuHrerpupoBatb A/b-tectupoBanue B 60jee MMPOKUE IKOCUCTEMBI aHAIHN3a JTAaHHBIX,
BKJIIOYas MAalIMHHOE OOyueHHe M BM3YAJIM3aLUIO, A MOJNICPKKH TNPHUHATUS pPELIeHUH B
MPOAYKTaxX, C IEMOHCTpaIMell HaBBIKOB MPOEKTUPOBAHUS HIKCIIEPUMEHTOB U OLIEHKH MX BIUSHUS
Ha M0JIb30BaTENIbCKOE TIOBEJICHUE.

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

3Hamy:

— OCHOBHBIE KOMIIOHEHTHI W 3Tanbl mporecca A/b TecTupoBaHuUs: MOCTaHOBKA IIENH,
dbopMynupoBaHUE TUIIOTE3, BHIOOp METPHUK, AMU3ANH SKCIEPUMEHTAa, peaiu3alus, aHaiu3 U
MHTEPIIPETALNS PE3YIBTATOB;

— (peiimBopk nposenenus A/b TecToB, BKIIIOYas JOTMKY ¥ B3aUMOCBSI3b KaX/I0T0 JTara.

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

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

— OCHOBHBIE CTaTUCTHYECKHE KPUTEPUH (t-TECT, Z-TECT, KpUTEPU XU-KBAJPAT U Ap.) U UX
IPUMEHUMOCTb B 3aBUCMMOCTH OT THUIIA JAHHBIX U METPHK,
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— BO3MOXHBIC JIOBYIIKM ¥ HCTOYHHUKM HCKakeHWd B A/b  TectmpoBaHUM
(mocnemoBaTeNbHBIA  aHANW3, MHOXXECTBEHHOE  TecTupoBaHue, JI((EKTsl  HOBU3HHI,
HEOJHOPOJHOCTH BBIOOPKH H JIp.);

ymembp:

— IUIAHUPOBaTh M paszpabateiBaTh nu3ailH A/b Tecta: ¢opmynMpoBaTh NMPOTYKTOBBIC
THITOTE3BI, OIPEACIIATh IIeTTH, BRIOMPATh KOPPEKTHBIE METPUKH, PACCYUTHIBATH pa3Mep BRIOOPKH U
JUINTEIILHOCTh TECTA,;

— 00OCHOBaHHO BBIOMPATH CTATHCTUYECKUE METOBI U KPUTCPUHU B 3aBHCUMOCTH OT THIIA
JAHHBIX, paCIpeICIICHUS U IIOCTABIICHHOH 3a/1a4H;

— aHaJIM3HUpOBaTh pe3ynbTaThl A/b TecTOB ¢ y4€TOM CTATUCTHUYECKOW M MPAKTHUECKOU
3HAYUMOCTH, HHTEPIIPETUPOBATH JJAHHBIC B KOHTCKCTE OU3HEC-TIENICH;

— KPHUTHYECKU OIICHHWBAaTh KOPPEKTHOCTH MPOBEACHHUS M aHAINW3a TECTOB, BBHISBISTH
NOTEHIMATIbHBIC OIIMOKU M UCKAKCHUS,

— (dopmynupoBaTh apryMEeHTHPOBAHHBIC BBIBOJBI U MPAKTHYCCKUE PEKOMEHIAIUU LIS
MPOYKTOBBIX PEIICHUI Ha OCHOBE PE3yJbTATOB KCIICPUMEHTOB,

enademp:

—  CaMOCTOATENIbHOE TUNIAHUPOBAHHUE, 3aITyCK U COMPOBOXKIeHHE A/B TECTOB /I POBEPKU
MPOJYKTOBBIX THIIOTE3;

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

— TPUMEHEHWE CTAaTUCTHYECKUX METOJOB JUIS aHaiM3a pe3yJbTaTOB TECTOB C
ucnonb3oBanuem Python, SQL i crienuain3upoBaHHBIX HHCTPYMEHTOB;

— UHTepIpeTanus pe3ylbTaTOB AKCICPUMEHTOB M  TOJArOTOBKA OTYETOB  JUIS
3aMHTEPECOBAHHBIX CTOPOH (IIPOAYKTOBBIC MEHEKEPhI, MAPKETOJIOTH, PYKOBOJICTBO);

— BBISIBJICHUE ¥ KOPPEKITUS MOTEHITHAIBHBIX UCKAXCHHUH B TAHHBIX M TU3aliHE TECTOB;

— TPUMEHEHUE MPOJIBUHYTHIX MOJXO0JI0OB: MHOKECTBEHHOE TECTHPOBAHUE C KOPPEKIIUEH
(manpumep, Bonferroni, FDR), mHOrOakTOpHBIE 3KcniepumenThl (DOE), cerMeHTHBIM aHau3.
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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
KOMIIeTeHIHH KOMIeTeHIIMH pe3yJbTaToB 00y4eHHs 110
JUCHMIIMHE (MOTYJIIO)

YK-2. CrniocoOeH onpenensirts YK-2.1. 3HaeT AeUCTBYIOIINE TIPaBOBbIE HOPMBI,
KPYT 3a/1a4 B paMKax PETyIUpYIONIHe e TEIFHOCTD B
MIOCTABJICHHOM eI U o0JracTu peneHus 3a/1a4, OCHOBHBIE
BBIOMpPATh ONTUMANILHBIE METOABI U IOAXObI K ONPEACICHUIO
CIIOCOOBI MIX pEeLIeHUs, Kpyra 3a1a4d
HCXOS U3 VK-2.2. YMeeT onpenenars Kpyr 3a1ad B
JeHCTBYIOIINX paMKax IMOCTaBJICHHOH 1M, BHIOMPATh
MPaBOBBIX HOPM, ONTUMAaJIbHBIE CIOCOOBI PEIIeHHs 3a/ad,
MMEIOIINXCS PECYPCOB U YUYHUTBIBASI IMEIOLIHECS PECYPCHI U
OTpaHUYCHUI OIPAHUYEHUS

YK-2.3. NmeeT npakTU4ecKU OTBIT
MPUMEHEHUS 3HaHUH O MTPaBOBBIX
HOpMax | pecypcax B peasbHbIX
CUTYyalusx, pa3paboTKy U peanu3aun
PELLIECHHI B COOTBETCTBHUHU C
YCTaHOBJICHHBIMH OTPaHUYCHHUIMH

YK-9. CriocobeH nmpuHUMaTh YK-9.1. 3HaeT OCHOBHBIE IKOHOMHYECKHE
000CHOBaHHbIE TEOPHH U MPUHLUIIBI; HOPMATUBHBIC U
HKOHOMHYECKHE MPaBOBBIE AKTHI, PETYIUPYIOIIUE
peLIeHust B pa3InIHbIX HKOHOMHYECKYIO AESTETHHOCTD
o0macTsx YK-9.2. YMeeT aHaIM3upoBaTh IKOHOMHYECKYIO
KHU3HEESITETBHOCTH WHPOPMAITUIO U JTaHHbIE;

pa3pabaTbeiBaTh 1 00OCHOBBIBATH
9KOHOMHYECKHE CTPATEruH U PeIICHUs
YK-9.3. Hmeet npakTHUECKHIA OTIBIT B
MPUMEHEHUH SKOHOMHYECKHUX 3HAaHUH B
peaNbHBIX CHTYAIMsIX M MPOEKTax
OIIK-7. Crioco0eH HUCIoNb30BaTh OIIK-7.1. 3HaeT 6a30BbIE SIKOHOMHUECKHE
OCHOBBI 9KOHOMHYECKUX TIOHSTHSI, OCHOBaHHbBIE HAa IPUMEHEHUH
3HaHUH B Pa3IHYHBIX MaTeMaTHYECKOTO aHaJN3a
cdepax OIIK-7.2. YMeeT UCIoyib30BaTh 3KOHOMUYECKHE
KHU3HEESITETbHOCTH 3HAHUS JUIS ONTUMH3AIMN U PEIICHHS
3aj1a4 MpoheCCUOHATBHON
JeSITeIIbHOCTH
OIIK-7.3. NmeeT npakTH4ecKuil OTBIT B
MPUMEHEHUH SKOHOMHYECKHUX 3HAHUH B
npodeccHOHANBEHON 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
chepax B PO eCCHOHALHON JIEATETLHOCTH
KHU3HEESTEIbHOCTH
OIIK-8.3. NmeeT nmpakTHYECKUN OTIBIT

NPUMEHEHUS MTPAaBOBBIX 3HAHHUH B
npodeccHoHANBEHON 00JIaCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
KonTakTHas pabdora
HauMmeHnoBanue ° TKY
pasfena AMCUMIIMHBL | z % - (Texymuii
MOayJist o = CamocrosiTeb KOHTPOJIb
Gronyam) E E E ; Kourpoa, Had padora YCHeBaeIl’WOCTH)
= |2 | B3
5] )
o =%
=
1 DKCIEPUMEHT Kak 6 6 4 20 IToaroroBka x
CTpaTEeruyecKuit CEMHHApY,
WHCTPYMEHT Jomamaue
3aJlaHus,
Ksu3
2 MonenupoBanue u 6 6 4 21 [MoaroroBka
CJIOKHBIN TU3aiH CeMHuHapy,
JKCIIEPUMEHTA Jomaiiinue
3a/1aHus,
Ksuz
3 [IponBunyTas 6 6 4 21 [ToaroroBka k
CTaTHCTHKA U ceMuHapy,
aHAJIMTHKA Jlomarniaue
3aJlaHusl,
Ksu3z
4 Wndpactpykrypa u 6 6 4 2 21 [loaroroBka k
TIPOIIECCHI ceMuHapy,
Jomaiiinue
3a/laHus,
Kontponbshas
paboTa
5 Hutepnperamnus u 6 6 4 21 [ToaroroBka k
MacIITabupoBaHUE ceMuHapy,
pe3yIbTaToOB Jomamraue
3aJlaHus,
KBu3z
3auem c oyenkou 4 [IpoekT
Hmozo: | 30 30 20 6 104
O6vem oucyuniunsvt (Mo0y/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 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 IPUMEHUMOCTh B 3aBUCMMOCTH OT THIIA JaHHBIX U METPUK. PpeiiMBOpKH
WHCTPYMEHT NPUHSTHS PELICHUI: SKCIEPHUMEHTHI B YCIIOBUSX HEOMPEACICHHOCTH

2 MopnenupoBanue u MHorogakTopHbsIe 1 MHOTOYpPOBHEBBIE 3KcriepuMeHThl (Multivariate, Full
CJIOKHBIN TH3aiH Factorial, Nested). Metonps! Texandeckoi peanuzanuu A/b TecToB (CIIUT-
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 aBTOKoppemsuuii. Pabora c
HEeHJIeaJIbHBIMHU JAHHBIMU: OTJIO’KEHHbIE KOHBEPCHHU, PETEHIIH, 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
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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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnosnas numepamypa:

1. Cunnsies, H. U. Teopus IuiaHUpOBaHHS SKCIICPHMEHTA W aHAIU3 CTATUCTHYCCKHX
JAHHBIX : Y4eOHUK M MpakTukyM i By3oB / H. V. CunnsieB. — 2-e u3n., nepepab. u g0m. —
Mockaa : M3parensctBo FOpaiit, 2025. — 495 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
05070-7. — Tekcer : smexktpoHHbIH // O0pa3oBarenbHas miatdpopma 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 : 3JEKTPOHHBIH.
- URL: https://znanium.com/catalog/product/1760820.

3. bproc, I1. Ilpaktudeckas cratuctuka Uit 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. MonenupoBanue OU3HEC-TIPOIECCOB : YUYCOHUK U MPAKTHKYM JUIS

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.

Jononnumenvnan tumepamypa:

1. Yepusimena, A. M. YmpasieHue npoAyKTOBOM MOJIUTHUKOMN : Y4€OHUK U IPAKTUKYM JJIs
By30B / A. M. UepnsbimeBa, T. H. SIkyboBa. — 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. JlonapeBa, A. M. bu3nec-manupoBanue : yaeOHUK st By30B / A. M. Jlonmapea. — 4-¢
u3f., nepepab. u gon. — Mocksa : M3marensctBo IOpaiit, 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 c. — (Bricuiee
obpazoBanmue). — ISBN 978-5-534-16619-4. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560140.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00yUarouXcsl, MPeTyCMOTPEHHBIX YU€OHBIM IIJIAHOM.
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[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHH CEMUHAPCKOrO (MPaKTUYECKOrO) THIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMA, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalliu, a TaKxKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH Ul MPEACTaBICHUS y4eOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH.

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

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

—  CIEUMATU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasl JEMOHCTPAallMOHHOE 000pyAOBaHNUE.

[TomerieHus 4711 CaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHMs MHBAJIMIAMH M JIMIAMU C OTPAHMYEHHBIMU BO3MOXHOCTSMHU 3]10POBBS,
OCHAIIIEHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOIKITIOYCHUS K ceTu «HTepHeT» H
ofOecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIOAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
quclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(u3naHus, Kypca, I0KyMEHTA)
1. | Hayunas snektponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gausbix mus | T-cienuanucTos 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 WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3snonnoe / cB000IHO

pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:

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

BpaysepsbI:

Sunekc.Bpayszep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3UOHHOE

TeXstudio 3apyOexHoe CBOOOJ/IHO pacnpocTpaHsIieMoe
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Adobe Acrobat Reader | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

HpOFpaMMHOC odecreveHme AJsi MNJJAHUPOBAHUA U YUYE€TA BPEMCHU:

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 konupopanusi (backup):

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

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTCUECTBEHHOE | JINIICH3MOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Crampmaprasii 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 | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

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

B nporecce uzyuenust tuctumianHebl (Moayisi) «A/b TecTupoBaHHe» B paMKax TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH MCIOJIb3YIOTCS TaKUE BHUJIbI y4eOHOM padoThl, KaK JIEKIIUH, CEMUHAPBI,
NPaKTUYECKHE CEMUHApbl, KBU3bI, KOHTPOJIbHAs paboTa, JOMAIIHUE 3a/IaHus, a TAKXKE Pa3TIUUHbIe
BUJIBI CAMOCTOSITEJIBHOM paOOThl 00YyYarOLIMXCS MO 33/1aHUI0 MIPENOIaBaTellsl, HAallPaBICHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHWe  MPaKTHYEeCKHX
npodeCcCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

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 yueOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO

PYKOBOJICTBOM IpenojaBaressi, I/€ CTYACHThl aKTUBHO YYacTBYIOT B OOCYXIEHUSX,
MPAKTUYECKHX 3aJaHMsIX U IPYruX opMax B3aMMOACHCTBHUS.
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Jnst ycnenmHol moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBHCA C TEMOU
3aHATUA WU OCHOBHBIMHU MaATCpUaIaMU, I-ITO6I:.I HMCTb BO3MOKHOCTH AKTHMBHO Y4YaCTBOBAaThb 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
MOHMMAaTh KOHTEKCT 3a/1a4 U MPUMEHSTh 3HAHUS Ha MPAKTHKE; PAa3/CIUTE 3aHATHE HA JTalbl B
CBOEM IUIaHE: TOATrOTOBKA, aKTHBHOE BBIMIOJHEHUE 3aja4, 00CyXIeHue u peduexcus. Yaemure
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
TEMOW OOCYKICHHUS, POYUTATh HEOOXOIMMBIC MaTepHaibl U MOJArOTOBUTH BOMPOCHL. BaxkHO
AKTUBHO CIYIIATh U BOBJIEKATHCS B TUCKYCCHIO, BHICKAa3bIBasi CBOM MHEHUS U apTyMEHTHPYS HX.
[lpu oTBeTax Ha BOMPOCHI MPENOJABATENSI CTOUT OBITh YBEPCHHBIM, YETKHM M JIOTUYHBIM,
ONMpasich HAa U3YYCHHBIN MaTepuai. Taxke MoJe3HO MOANSPKUBATH JHAJIOT C OJHOKYPCHHKAMH,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

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

[Ipu pabGore Hax JOMAIIHUMHU 33JaHUSAMH BaKHO BHHUMATENbHO 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 60jiee rIyOOKOro MOHUMAHUS TEMBI.

Keuz — 2TO WHTEpPaKTMBHOE TECTHMPOBAHHUE, HANPABICHHOE Ha IPOBEPKY 3HAHUN U
ITOHUMAaHUs U3y4aeMOT0 MaTepHuaa.

J1s yCHelmHon MOArOTOBKM K KBHU3Yy PEKOMEHAYETCS BHUMATEIbHO U3YYUThb OCHOBHBIE
MIOHATHUS U METOJbl, U3ydaeMble Ha Kypce. [Ione3Ho pemars npakTHYecKue 3a1a4u U IPUMEpHI,
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 HY>)KHO 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 ycrienmHon MoAroTOBKH K MIPOEKTY PEKOMEHAYETCS: YETKO ONPENENIUTh eI U 33]1a41
IPOEKTa; COCTABUTh IIaH Pa0bOTHI, pa30MB MPOEKT HA ATAIlbl C YKa3aHUEM CPOKOB BBIIIOJIHEHUS
KaXKJ0r0 M3 HUX; MCIOJIb30BaTh pa3HOOOpa3Hble UCTOYHUKU MH(POPMAIUK U UHCTPYMEHTHI JJIs
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UCCIICIOBAHMSI TEMBI, PETYJISIPHO MPOBEPATH MPOTPECC U BHOCHTH KOPPEKTUBHI B IUIAH, €CIIH TO
HEe00X0aUMO.

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

B nponiecce camocTosATenbHON pabOThI CTYEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMH
MaTepuajiaMi TPy MUHUMAJIBLHOM yYaCTUU MPENoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JIEKIIUi (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUSOHBIX MaTEPHATIOB, TUIAHOB
U TE3MCOB OTBETOB, U3YUYECHHE JOTOJHUTEIBHBIX TEM, BBINOJHEHUE YU€OHO-UCCIIEI0BATEIHCKUX
3aJlaHUl U Ipyroe.

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

Kpurepun noJiyyenusi ypoBHSI M OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
AucHUIIMHE (MoayJ10) «A/B TecTupoBanue»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTHXKEHUH, OOYYaroMIMXCs MO TUCIHUIUIMHE (MOIYJIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpomexyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZYJIO) OCYIIeCTBIseTcs B (opme
3auema ¢ OYEHKOU, TIPU STOM TIPOBOJUTCSA OICHKA KOMIICTCHIMH, C(HOPMHPOBAHHBIX TIO
TUCIUILINHE.

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

JecaTubannbuas IlarudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ounenka 3a 3a4et
OLIEHKA OLICHKA 00yuYeHusl Mo JUCHUILIUHE (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
I/I3y‘IeHHI)II\/'I MaTepuall, BBIACIAA KIHOYCBBIC
MOMCECHTBI )41 yCTaHaBJIMBas IIPUYNHHO-
ciieicTBeHHbIe CBsi3H. 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

3a/la4aMH.
7 Xoporio 3auTeHo CrygeHT obnamaeT 3HAHHSIMH IIpeaMeTa
6 Xopomo 3a4yTeHo MOYTH B TIOJHOM o0beMe pabodyei

ImporpaMmsbl 1 CaMOCTOATEIIBHO, JIOTUYCCKU
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA o0y4eHUs MO 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
WHTEPIPETUPYET PE3yNIbTaThl AHATIU30B H
JPYTUX WCCICIOBAHUM, a TaKkKe pelraeT
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

Y UCIIOJIb3yeT HETOYHBIE (hOPMYIUPOBKU. B
XO0Jle OTBETOB OH [OMYyCKaeT OIINOKH,
Kacarolquecst cyTH BompocoB. CTyAeHT
CIIOCOOEH pelaTh TOJBKO CaMble MPOCTHIE
3aJa4d M BIAAEET JHIIb MHUHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He 3aureno CTymeHT He OBIaZell  00sS3aTeIbHBIM

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

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

nmpernogaBareiib  3a4acT JOIMOJIHHUTCIILHBIC

HaBOAIINE BOIIPOCHI.

Hucnurnnuna (Mmonynb) «A/b TectupoBaHuey OllEeHUBAETCS CIAEAYIOIUM 00pa3oMm:

AKTHBHOCTD 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 pacyéTa UTOrOBOM OLIEHKH 1O JUCHUNINHE (Moay.10) «A/b TecTUpoBaHue»:
«0,2 x cpennee 3a nomamnue 3aganus + 0,15 % cpennee 3a kBu3bl + 0,15 x ayauropHas padora +
0,2 x 3a KOHTpOJIbHBIE paboThI + 0,3 X 3a4eT C OIEHKOM».
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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
(mpenocrasnensl B ¢aitne datasetl.csv: 1000 monp3oBaTeneil, METPUKU KOHBEPCHH U BPEMEHU
ceccur). PaccunraiiTe t-TecT U z-TeCT AJsl CpaBHEHHs JBYX BapuaHToB (A u B) mo merpuke
KOHBEPCHH;, MPUMEHHUTE KPUTEPUN XU-KBAJApaT JJIS KaTeropHalbHBIX JAaHHBIX (HAalpUMep, THII
ycrpoiictBa). OObACHUTE MPUMEHUMOCTh Ka)KJIOTO TE€CTa B 3aBUCUMOCTH OT THUIA JaHHBIX. B
YCIIOBHSAX HEONPENEICHHOCTH (HAaIpuMep, HU3KUHA Tpaduk) npenaoxuTe GpeidMBOPK MPUHITHS
pemeHuit (Harpumep, 6aiiecoBckuii moaxon). Mcnonssyiite Python (SciPy, Pandas) ayis pacaeros
u Excel juia Bu3yanusanuu pe3yinbpTaToB. Pesynabprar: oTueT ¢ pacyeramu, rpad)ukaMu U BEIBOJAMH
(2-3 crpanuisr).

3aganue 2

Cnpoextupyiite MHOrodakTopuslii skcriepument (Full Factorial) mis tectupoBanust aByx
(dakTopoB: LBET KHOMKHU (3 ypoBHS) M TEKCT INpu3biBa (2 ypoBHs) Ha calTe e-Commerce.
Cumynupyiite gannbie (500 nmonap3oBaTeneil) U peaau3yiTe paHIOMHU3aAIUIO ¢ cTpaTUdUKanen
o cerMeHTaM (HOBBIC/CTapble MoJb30BaTesn). Paccuutaiite 3ddexTsr (HakTOpoB ¢ MOMOMIBIO
ANOVA B Python (Statsmodels). Onummre mnocneaoBaTelbHBIA 3KCHEPUMEHT (HAIpUMED,
QAN TUBHBINA W3aliH C MPOMEXYTOUYHBIMH TpoBepkamu). Mcmomesyiite Excel mis mpotoTuma
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
¢ astokoppensnueit). [Ilpumenute CUPED nist ymeHbllieHUsT AMCTIEPCHUH U CKOPPEKTUPYITE
pe3yabTaThl MHOXKECTBEHHBIX TuIoTe3 (Merosl Bonferroni, Holm-Bonferroni). Yurute BHemHue
bakTopsl (Hampumep, Mpa3IHUKU) U OTJIOKEHHbIE KOHBEPCUHM (pETeHIIH dYepe3 7 JHEM).
[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 wunHrerpauuo ¢ CI/CD. IlpoananusupyiiTe STHYECKHE acleKThl (HampuMep, COorjiacue
NOJIb30BaTesel) U MPeIoKUTE Mpolece OpKecTpaluu (0T uaeu A0 BHeapeHus). Cumynupynrte
MOHMTOPHHTI TecTa (MeTpuku: Tpaduk, ommbku) B Excel. Ucnonb3yiite Python nns nporotuna
CKpMIITa MOHUTOpPUHTA. Pe3ynbTaT: [uarpaMma apXuTeKTypbl, ONMCAHUE IPOIIECCOB U STUYECKUI
aHaiu3 (2—3 cTpaHUIIbI).

3amanme 5

Ha ocnoBe panneix A/b-tecta (dataset3.csv: 1500 monb3oBaTeneil, HE3HAYUMBIC
pesynbratel 1o ROI) wuHTepnperupyiite pe3yiabTaThl: OOBSCHUTE, MOYEMY TeCT HE3HAUUM
(HampuMmep, HHU3Kasg MOIIHOCTb) M KakK MepedTH K Ou3Hec-peuieHuto (Hampumep, MOporoBble
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: mpeseHTanus u oT4eTr ¢ aHamuzoM (2—3
CTpaHHIILI + 5 C1aiIoB).

Jlomainee 3aganue 2

3aganue 1
[TpoBenute A/B-TecT Ha maHHbIX 0 KiHKax (dataset4.csv: 800 3amuceli, OMHApHAs METPUKA).
Bri6epute noaxonsmuid TecT (z-TeCT WM XU-KBaApaT) B 3aBUCHMOCTH OT JAHHBIX; OOBSICHUTE
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MIPUMEHUMOCTh. B yCIOBHUSX HeompeaeaeHHOCTH (MajieHbKasi BRIOOpKa) MPUMEHHUTE (HPEHMBOPK
NPUHATHS PELIeHUH (HanpuMep, mociieaoBaTenbHbli ananus). Mcnonb3yiite Python s pacueton
u Excel ans Buzyanuzanuu. Pe3ynbrar: pacueTsl U BBIBOJIBI (2 CTPaHMIIbI).

3ananmue 2

Cnpoektupyiite nested SKcnepuMEHT IS TeCcTHpoBaHuUs wuHTepdeiica (2 ypoBHA
BIIO)KCHHOCTU: CTpaHuiia — 3jeMeHT). Cumynupyite nanasle (600 mons3oBareneit) ¢
paHOMH3allUed W CerMeHTanuwed (1o peruoHam). Peanu3yiiTe amanTUBHBIA JTU3aiiH C
POMEXYTOUYHBIMU OCTaHOBKaMH. Paccunraiite addexts B Python (Statsmodels). Ucnons3yiite
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 s MHOKECTBEHHBIX rumore3 (mMerox Sidak). Yurute
CE30HHOCTh U TIOCTPOiTe BOpoHKY. O1ieHuTE BiIMsHUE BHEMHUX (dakTopoB. Mcnons3yiite Python
Ui pacueroB. PesynbraT: rpaduku u otder (2—3 cTpaHHUIIBI).

3aganue 4

Onwumure pitfalls mmaTdopmel sKcriepruMeHTOB (HampuMmep, bias B paHAOMH3AIMK) U
MPEJIOKUTE MOHUTOPHUHT (METPUKH: KOHBepcus, BpeMms). OOCyauTe ITHKY M UHTETpalHio 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
npenioxkuTe OusHec-pemeHus. Onummure MacmradupoBaHue (0T KOMaHAbI K JIeNapTaMEeHTy).
[ToaroroBeTe MuHU-3amUTYy (3 cnaiiga). PaccumTaiite momHOoCTh B Python. PesynbraT: ananus u
npe3eHTanus (2 cTpanuibl + 3 criaiaa).

JlomamiHee 3aganue 3

3aganue 1

Anammsupyiite metpuku A/b-tecra (dataset7.csv: 900 3ammceii, HepepbIBHBIE JaHHBIE).
[Ipumenure t-TecT M XU-KBajapar; OOBACHUTE BbIOOp. B HeompeaeneHHOCTH HCHOJIb3YHTE
OaifecoBckuii ppeiimBopk. Mcnonb3yiite Python u Excel. PesynpraT: pacuers! (2 ctpaHulbl).

3aganue 2

CnpoexTupyiite multivariate 3KCHEpUMEHT Uil 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: oTnokeHHble KOHBepcuH). [IpumenuTe
CUPED, ckoppeKTHpyHWTe Tunore3sl U Y4TUTE Ce30HHOCTbh. [locTpoiite BopoHKy. Pesynbrart:
otueT ¢ rpaduxkamu (2—3 cTpaHUIbI).

3ananue 4

OnummMre apxXuTeKTypy miaaT@opmMbel € (QOKYycOM Ha OpKECTpalui U KYJIbTypy
HKCIIEpUMEHTUPOBaHM. BrigenuTe sTuueckue 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 AP. 1 UX IPMMEHUMOCTh B 3ABHCUMOCTH 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 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 KpUTEpUS IS METPUK THUMa "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 BaXKHO JUIs
MHTEPIIPETALIUN PE3YIbTATOB?

10. B ycnoBusix HEONpPEAENCHHOCTH (HAmpuMep, CE30HHbIE KoJeOaHUs), Kak
a1anTUPOBaTh (PPEMMBOpPK MPUHATHUS PEIICHUI?

11. Onwumure, KaK TUN JAaHHBIX (HEMPEPBIBHBIE VS. KaTErOpUalbHbIC) BIUIET HA BBIOOP
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 [uid A/B-Tecta, M mnpemioxure
albTEpHATUBY.

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

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

Tema 2: MoaenupoBaHue M CJIOKHBIN IH3aiiH dKciepuMeHTa. 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. Ommummre Full Factorial mu3aiiH skcriepuMeHTa U €ro IpeuMyIIecTBa sl TECTHPOBAHUS
HECKOJIbKUX (PaKTOPOB OJTHOBPEMEHHO.

3. Kak pabotaer Nested nu3aiiH B 9KCIepUMEHTaX, U B KaKUX CIy4asx OH MPHUMEHSETCA
(HampuMmep, BIOKEHHbBIE TPYTIbI)?
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4. Kakue MeToabpl TEXHHUECKOW peanu3anuu A/B-TecToB 00ecrednBalOT paHIOMH3AINIO
[MOJIb30BaTee?

5. OOBsicHHUTE POJIb CIUIUT-TPYNI B A/B-TeCTHUPOBaHUY M KaK MX peain30BaTh C TOMOIIBIO
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 MOCIIEA0BATENbHBIC SKCIIEPUMEHTHI OT CTaHAapTHBIX A/B-TecToB?

9. Onumwre aganTUBHBIC YIKCIIEPUMEHTHI H UX TPEUMYIIECTBA B YCIOBUSX OIPaHUYCHHBIX
pECypCoB.

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

11. Kaxkue pitfalls BO3HUKAIOT pU peanu3anuy paHIoMHu3anuy B onnaiiH-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 ¢
BJIOKCHHBIMHU DJIEMEHTAMH.

14. Kak crparudukanuss mTOMOraeT B aHalIHM3€ pE3yJbTATOB MHOTOYPOBHEBOTO
JKCIIepUMEHTa?

15. OOwbsAcHUTEe, KaK AJaNTHUBHBIE SKCIEPHUMEHTHl KOPPEKTUPYIOT AM3ailH Ha OCHOBE
POMEKYTOUHBIX TAaHHBIX.

Tema 3: IlpoaBunyTas cratucruka u anagutuka. CUPED u npyrue metroabl yMeHbIIeHUSA
aucnepcuu. IIpodeMbl MHOKECTBEHHBIX THIIOTE3 U KOPPEKTHPOBKA Pe3yJbTaToOB.
Bausinne ce30HHOCTH, BHEIIHUX (pakTOpPOB M aBTOKOppeasinuii. PadoTa ¢ HemaeaabHbIMHI
JAHHBIMH: OTJIO’KCHHBbIC KOHBEPCHH, PETCHIIH, BODOHKH

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 wmeroabsl KOppeKTUpoBKH (Hampumep, Bonferroni) pemator mnpobiemy
MHOKECTBEHHBIX CPaBHEHUI?

5. Uto Takoe Ce30HHOCTh B IaHHBIX A/B-TecToB, 1 Kak OHa BIMSET Ha Pe3yIbTaThl?
6. Kak yuects BHemHUE (PaKTOPHI (HApuUMep, MPa3aHUKH) TIPH aHAIH3€ SKCIIEPUMEHTOB?

7. OOBsACHUTE TIOHATHE ABTOKOPPEIAIMH B BPEMEHHBIX psA/laX JAaHHBIX M €€ BIUSHHE Ha
A/B-TecThl.

8. Kak paboraTs ¢ OTI0KEHHBIMU KOHBEpCHSAMH B A/B-TecTrpoBaHuu (Harpumep, uepes 7
TTHE)?

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

10. OnwumuTe MOCTPOSHKE BOPOHKH KOHBEPCHH U €€ POJIb B MHTEPIPETALIUU PE3YJIbTATOB
A/B-tecra.

11. Kak ucnons3oBars Python mis npumenenuss CUPED Ha cumynrpoBaHHBIX TaHHBIX €
aBTOKOppesuuen?
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12. TlpuBemuTte mpuMep KOPPEKTHPOBKH PE3yJIbTATOB ISl MHOXKECTBCHHBIX THIIOTE3 C
nomo1bro Holm-Bonferroni meroza.

13. Kak Ce30HHOCTb MOXET UCKa3uTh pe3yinbTatel  A/B-tecta, um 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 npouecchl. [locTtpoenne miar@opmspl 3IKCIEPUMEHTOB:
NPUHUMIBI, APXUTEKTYPa, pitfalls. MoHUTOPUHT U 3THKA IKCHIEepUMeHTOB. OpKecTpanus
A/B-tectoB: npoueccol, CI/CD u KyJabTypa 3KClIepUMEHTHPOBAHUS

1. Kakue nmpuHITUIIBI JIeXKAT B OCHOBE IMOCTpoeHwus tuiatdopmel s A/B-tectoB?

2. OnummTe apXUTeKTypy MIaT(HOpMbI SIKCIIEPUMEHTOB (HalIpUMep, KOMIIOHEHTHI: TAaHHBIE,
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 (HAmpHUMmep,
TpaukK, ommoku)?

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] KyabTypOoil SKCIIEPUMEHTHPOBAHUS B KOMITAHUN?

8. IlpuBenure mnpuUMep apXUTEKTYpbl IUIATGOPMBI C  HCIOIb30BAHUEM OIKEH[-
WHCTPYMEHTOB (HampumMep, Ha ocHoBe Kubernetes).

9. Kak MOHHTOPHHTI TIOMOTaeT BBIABIATH aHOMaTUM B A/B-Tecte BO Bpems ero
MIPOBEICHHUS?

10. OO6cyaute STUYECKUE AWIEMMBI B DKCIEPUMEHTaX C YYBCTBUTEIHHBIMU 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 KOMaHJE.

13. Kakue unctpymentsl (Hampumep, Apache Kafka) ucmnonb3yrorcsi B apXuTekType
m1at@opmsl A1 00pabOTKU AaHHBIX?

14, Kax wusbexare pitfalls, Takux Kak yTeuka MJaHHBIX, 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. YTo Takoe MOUIHOCTh TE€CTa, M KAaK OHA BIMSET HA WHTEPIPETANNIO "HE3HAUYNMBIX"
pe3yabTaToB?

3. OOmwsacHUTE, Kak nepeiiTu oT pe3ynbraToB A/B-Tecta k actionable Gu3Hec-peneHuro.

DNEeKTPOHHBIA JOKYMEHT



4. Kakwue cTpareruu MacmrtabupoBanusi A/B-TecToB CylecTBYIOT B KOMITAHUH (OT MHJIOTA
K TJI00aTbHOMY)?

5. Uro BKiIIOYaeT 3ammTa npoekra A/B-tecra (Harpumep, Ipe3eHTaus pe3yabTaToB)?

6. Kak ydectp skoHomMHuueckyto IeHHOCTh (ROI) mpu wuHTEeprperamuu pe3yabTaToB
AKCIIepUMEHTa?

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

8. Kak macmtabupoBaTh SKCIEPUMEHTHI B OOJIBIION KOMIIAHUHM C YY4E€TOM KYJIBTYPHBIX
O6apbepoB?

9. Onummure CTPYKTYpY Hpe3eHTaluH Ui 3ammThl Tpoekta A/B-tecta (KiodeBblie
CJIANIBI).

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

11. Tlouemy He3HauMMBbIE PE3yJbTATHI HE BCErJla O3HAYAIOT OTCYTCTBHE dPQeKTa, U KaKk
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 KOMITAHHH?

15. TlpuBemute mnpuMmep ycmemHOro MacmradupoBanus A/B-tecta oT KoMaHIBI K
JenapTaMeHTy.

IIpuMepHbIe 3aganus 1JI KBU3a
KBuz 1

1. Yro Takoe A/B-TecTpoBaHHE KaK CTPATETUIECKUN HHCTPYMEHT?
A) DKCIEpUMEHT /JIs1 CPaBHEHHUS ABYX BEpPCUI MPOJIyKTa HA OCHOBE METPHK, TOMOTAIOLIHI
NPUHUMATD PELIEHUS B YCIOBUSIX HEONPEAEICHHOCTH.
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 UCTOIb30BaTh AJISl CPAaBHEHUS CPEIHHUX 3HAUCHH B
A/B-tecte ¢ HEMPepHIBHBIMU JJAHHBIMU M HOPMAJIbHBIM pacipeaeieHuem?
A) Kputepuii xu-kBajpar.
B) T-tecr.
C) Z-tecr.
D) baiiecoBckuii ananus.
(ITpaBunbHBIH: B)

3. B A/B-tecre ¢ OuHapHOU METPHKOW (KOHBEPCHST) KAaKOW TECT PUMEHSIETCS IS
nponopuui?
A) T-tecr.
B) Kpurepnii xu-kBagpar.
C) Z-tecr.
D) CUPED.
(ITpaBunbusliit: C)

4. Kak ¢peitMBOpK npuHsTHA petieHnid B A/B-TecTe yunThIBaeT HEONPEIEICHHOCTh?
A) UrHopupyeT pUCKH OIMIMOKH.
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B) ®okycupyercs Toapko Ha p-value.

C) IlpumeHseT TONbKO KIaCCUYECKUE TECThI 0€3 MOAETHPOBAHUS.

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) KateropuasnbHbie JaHHBIE HIIA TPOIOPIIUH.
(ITpaBuibHbIii: D)

6. Kakoit HHCTpyMEHT MOKHO MCITOJIB30BaTh Il pacyeTa p-value B A/B-tecte ¢ Python?
A) Excel VLOOKUP.
B) Tonbko pydnbie (hOpPMYJIBI.
C) be3 MareMaTH4ECKUX 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 PACIPECIICHUN.
C) Tosbko BU3yanu3anus JaHHBIX.
D) ®uxcupoBanHbie oporu 6€3 ajanrtanuy.
(ITpaBwibHBI: B)

8. Kaxoii tect syume amst 60bmmx 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 mHorodakTopHbIi skciepumenT (Full Factorial) 8 A/B-tecte?
A) DKCHIEpUMEHT C OIHUM (PaKTOPOM.
B) Tonbko BI0OKEHHBIE TPYIIIIHI.
C) Ju3aiiH, TecTUpYIOIIMIA Bce KOMOMHALMU (PaKTOPOB (Hampumep, 2x2 A 1ByX (akTOpoB).
D) be3 pannomusanuu.
(ITpaBunbusIit: C)

10. Kak peanmu3oBath pangomMmu3anuio B A/B-Tecte TeXHHUECKU?
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 cTpatudukanus B 1u3aiHe SKCIEpUMEHTA?
A) CniyuaitHoe pacnpezeneHue 6e3 rpyril.
B) Paznenenne BpiOOpKu Ha ciiou (CTpathl) s Oaanca (HarmpuMep, o BO3pPacTy).
C) Tonbko a1 OOJIBIINX JTAHHBIX.
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D) UrnopupoBanue gemorpadumu.
(ITpaBuibHbIi: B)

12. Kakoii 1u3aiftH moX0IuT AJIT MHOTOYPOBHEBBIX dKcriepuMeHTOB (Nested)?
A) Tonnslii hakTopHar.
B) Tosibko aanTUBHBIE 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 nj1st 60JbIINX BEIOOPOK.
C) AnanTuBHBIN 1K3aiiH, TJIe aHAJIN3 IPOBOJUTCS IOATAITHO C BO3MOKHOCTHIO OCTAHOBKH.
D) be3 MmoHuTOpuHTa.
(ITpaBunbuslii: C)

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

15. Kakoil MeToJ momoraer B aJalTUBHBIX IKCIIEPUMEHTAX Il y4eTa HOBBIX JaHHBIX?
A) OuKCUpOBaHHBIN JU3alH.
B) Tonbko Xxu-KBaapar.
C) baiiecoBckoe 0OHOBIIEHHE WU MOCIEI0BaTeNbHbIE TecThl (Hanpumep, SPRT).
D) be3 monenupoBaHus.
(ITpaBunbHbIii: 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 TUCTIEPCUH C
KOBapuaTaMHU.
(ITpaBunbHbI: D)

2. Kak KOoppeKTHpoBaTh pe3ysIbTaThl A1 MHOXKECTBEHHBIX THIioTe3 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 ce3onHOCTh Biuser Ha A/B-tect?
A) IlonoxuTenbHO, yBETUUUBAsi MOIIHOCTb.
B) MoeT BbI3BaTh aBTOKOPPETISIUIO U JIOXKHBIE PE3YNIbTAThI, TPEOYET MOJIETUPOBAHUS
(mampumep, ARIMA).
C) He BiusieTr Ha JaHHEBIE.

DNEeKTPOHHBIA JOKYMEHT



D) Tonbko 1151 peTeHIIH.
(ITpaBuibHbIi: B)

4. Kak paboTaTh ¢ OTJIO)KCHHBIMA KOHBEpCcHsIMU 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 MmeTog moMmoraeT ¢ HeuJiealIbHbIMH JJAHHBIMU, TAKUMU KaK PETCHILH?
A) Tonbko Xu-KBaapar.
B) be3 pacueros.
C) Ananus BopoHok u cohort analysis B Python (Hanpumep, 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 panaoMuzanuu, GpoHTEH JUIsl OTCIeKUBaHus, ¢ yuetoM pitfalls (Hanpumep,
bias).

(ITpaBwibHbIH: D)

7. Yro Takoe pitfalls B mocTpoeHnn miaTGopmMbl SKCIIEPUMEHTOB?
A) YBenuueHue TOYHOCTH.
B) Tonpko 3THUEeCcKHE POOIEMBI.
C) bes puckos.
D) Ilepekoc naHHBIX W3-3a HEPAaBHOMEPHOW paHIOMHU3aLlMU WJIM BHEIIHUX (aKTOPOB.
(ITpaBunbHbIH: D)

8. Kak peanmzoBars MoHUTOpHHT B A/B-Tecte?
A) Tonbko 1ocie 3aBepIiIeHusl.
B) be3 unctpyMeHTOB.
C) UrHopupoBaHue 3TUKH.
D) Ucnonb3oBanue 1ambdop10B U aJepToB AJsl OTCIASKUBAHNUS METPUK B pealbHOM BPEMEHH.
(ITpaBunbHbIH: D)

9. Yro Briovaet opkectpanus A/B-tecros ¢ CI/CD?
A) Tonpko py4HOE pa3BepThIBaHHE.
B) be3 KyabTyphl SKCIIEpPUMEHTUPOBAHMUSL.
C) Tosbko a1t OOJIBIINX KOMIIAHUH.
D) AromaTu3zanus nmpoueccos (uzest — paszBepTeiBaHue — aHanu3) ¢ Git u pipeline.
(ITpaBunbHbI: D)

10. Kak yuyecTp 3THKY B 3KCIIEpHMEHTaxX ?
A) UrHopupoBath BIUSHUE Ha M10JIb30BaTENEH.
B) Tonbko TexHu4eckas peanusarusi.
C) be3 puckos.
D) IlpoBoauts npoBepku (Harpumep, IRB-nonoOHbie) 1 MoHUTOPUTS fairness.
(ITpaBunbHbIH: D)
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11. Kak uHTEpIpeTHpOBaTh HE3HAYUMBIE 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) bes 3amuThl MPOEKTOB.
D) ITocTtpoenue KynbTypbl SKCIEPUMEHTUPOBAHUS U TUIAT(HOPMBI JJI1 MHO)KECTBEHHBIX TECTOB.
(ITpaBwiibHbIHA: D)

13. Kaxk nepeiitu ot A/B-Tecta k Ou3Hec-pemeHuo?
A) TonbKO cTaTUCTHYECKHE 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) TosbKO TaHHBIC.
D) JlokymeHTanusi, mpe3eHTaui 1 000CHOBaHNE IIEHHOCTH JIJIsl PYKOBOJICTBA.
(ITpaBwibHbIH: 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.
(ITpaBunbHbIH: D)

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam
KonTtpoabsHnas padora

1. Teopernueckuii Bonpoc (MHOKeCTBEHHBbI BHIOOP)
Yro takoe A/B-TecTupoBaHue Kak cTpaTernyeckuii HHCTpyMEHT?
A) Metoa cinyyaitHoro BeIOOpa BapuaHTOB 0€3 aHaIM3a.
B) OxcnepuMeHT 1715 cpaBHEHHU JBYX BEPCHUI NPOIyKTa HA OCHOBE METPUK U JAHHBIX, C LIEIbIO
NPUHSTHS PEIIEHUHN B YCIOBUSIX HEOTPEAEIECHHOCTH.
C) AHanu3 TOJIbKO KaUeCTBEHHBIX JIaHHBIX.
D) Ilpouecc 6e3 yuera pucKoB.
IIpaBuabHnbiii oTBeT: B (Oxnmaercs o60cHOBaHUE B 2-3 MPEATIOKEHUSAX. )

2. PacuerHas 3a1aua
B A/B-tecte xonBepcus B rpynne A: 0.15 (n=1000), B rpymme B: 0.18 (n=1000). [Ipumenure z-
Tect st mponopiwii (popmyna: z = (pB - pA) / sqrt(p*(1-p)*(1/nA + 1/nB)), rne p —
o0berHEeHHas Tporopiius). PaccunTaiite z-cTatucTuky U p-value (MCmonb3ys HOpMaabHOE
pacnpenenenue). MaTepnperupyiite pe3ynastat (ypoBeHb 3HaUunMOCTH (0.05).

DNEeKTPOHHBIA JOKYMEHT



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 HeonpeaeaeHHOCTH (HU3KHHA TpaduK, Ce30HHBIE KOJIEOaHNs1) MPOAHATNZUPYITE
(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, €CIIM JaHHbIE HEU1€aIbHBbI.
Osxupaercsi: Onucanue mwaros, gopmy.a (Hanpumep, 1Jis1 0ailecOBCKOro 0OHOBJICHUST) U
BbIBO] (3-5 npeaJsio:keHuii).

4. Teopernueckuii BOpoc (OTKPbITHIN)
OnumuTe pazHuily Mexay MHorodakTopHbiM dKkcriepumenToM (Full Factorial) u BoxkeHHBIM
(Nested) nuzaitnom. [TpuBenure npumep st A/B-tecta ¢ AByms pakTopamu (Harpumep,
KHOTIKA | IIBET).
O:xunaercs: Onpenesnenus u npumep (2-3 npeasoxenus).

5. IIpakTHyeckoe 3a1anue
Paspabotaiite nu3aitn A/B-Tecta ¢ panmomMu3zanueil 1 crpatuuKanyeid mo cermeHTam
(HoBbI€/cTaphIe MONIb30BaTeNH ). ONUIINTE MIary peanu3anuu: cruut-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 3KcniepuMeHTe (MOCcieI0BaTeNbHbIN Tu3aiiH) ¢ 1ByMs Bapuantamu (A/B) u
metpukoid CTR (0.1 B A, 0.12 B B, nucnepcus 0.01, n=500 na crapre). Mcnonb3yiite kputepuit
OCTaHOBKH (Hampumep, Ha ocHoBe p-value < 0.05). Paccuunraiite MmomuoCcTh mocie 1000
HaOJIOICHUH U pemnTe, MpoIoibKaTh Jin TecT. MaTerpupyiite Excel ans cumynsnnm.
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. Teopernyeckuii Bonpoc (MHOKeCTBEHHbIIl BbIOOD)
Uro Takoe CUPED B A/B-tectupoBanun?
A) Metoj yBeIMYEeHUs AUCTIEPCUH.
B) Controlled-experiment Using Pre-Experiment Data st yMeHbIIICHUSI TUCTIEPCUU C TIOMOIIIBIO
KOBapuar.
C) Tonbko 115 KaTeropuaabHbIX JaHHBIX.
D) Ananor xu-kBajapar.
I[IpaBuabHblii oTBeT: B (Oxunaercs obocHoBaHuE B 1-2 npeasioKeHUsX. )

8. PacuerHas 3agaua
[Tpumenutre CUPED nuist ymeHbIlieHus AUCiepcui: 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 AUCHIEPCHIO.
O:xunaembliii pacuet: theta=0.6, nncnepcus ymenbmaercs Ha ~36%. (Mcnonssyiite Python:
numpy.cov.)

9. Anaym3 keiica
B kelice ¢ c€30HHOCTBIO U OTJIOKEHHBIMU KOHBEPCUAMU (peanu3aius yepes 7 JHei)
MIpOaHANIU3UPYITE BIUSHUE aBTOKOppensiuuu Ha A/B-tect. OnumunTe KOppeKTUPOBKY IS
MHO>KECTBEHHBIX TUoTe3 (Bonferroni) u MeTonb 00pabOTKM HEHUICANbHBIX JaHHBIX (BOPOHKH,
pereniun). [Ipennoxure ppeliMBOPK AJisl yueTa BHEIIHUX (PaKTOPOB.
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Osxkuaaercsa: AHajau3 npodsaeM, MeToAbl U pekoMeHaauuu (4-6 npeasiokeHu ¢
¢opmyaamu, HampuMmep, A1 KOPPeKTHPOBKH p-value).

10. Teoperuueckuii Bonpoc (OTKPBITHII)
OnumuTe NPUHIUIB ApXUTEKTYPHI IaTGopmbl 111t A/B-TecToB (Hampumep, 63KeH T IS
pangomu3anuu, GpoHTEH U1 oTcaexkuBanus). [Ipusenurte npumep pitfalls (Hanmpumep,
NEPEKOC JAHHBIX).
Oxunaercs: [IpuHUnbI 1 npuMep (2-3 NpeaI0KeHHus ).

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).
O:xunpaercs: larn npouecca (4-5 nyHKTOB ¢ MHCTpyMeHTaMHu, Kak Git nusa CI/CD).

12. Anaum3 keiica
B ketice aTnueckux npoOiem (HarnpuMmep, BIUSHUE Ha TOJIb30BaTENIe B MOHETU3AIUH )
poaHaNu3upyiiTe MOHUTOPUHT A/B-Tecta. OnummTe apXuTeKkTypy miaThopMbl ¢ yI€TOM
pitfalls (mHanmpumep, bias B JaHHBIX) U PEATIOKHUTE MEPHI JJISI ITUYHOTO SKCIIEPUMEHTHPOBAHUS
(manpumep, IRB-nono6usie nposepku). Uuterpupyiite CI/CD ans aBTomMaTu3aiui.
O:xuaaercsi: AHAJIN3, aPXUTEKTYpPa U pekoMeHIaluu (4-6 mpeaJioKeHnil ¢ npuMepammu).

[IpuMepHOe onHcaHHe UTOTOBOTO NMPOEKTA

3allﬁﬂlfle AJIS IIPOEKTA «MO}IGJ’[I/IPOBRHI/IG U CJIOKHBIN TU3aiiH IKCIICPUMEHT A

Obwas ungpopmayusi 0 npoexkme

— Ha3Banue mnpoekrta: Pa3paboTka M aHanu3 MHorogaktopHoro A/B-tecra s
ONTUMM3ALMH MTPOIYKTA (HAIpUMEpP, MOOMIIBHOTO MPUJIOKEHUS UM BeO-caiiTa).

— JlucuunimHa ¥ HanpasJieHue: [IponykroBas ananmrtuka, HampasieHue 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
JOJKEeH OBITh peain3oBaH ¢ Hcmoib3oBaHueM Python (6ubnmoreku: pandas, scipy, statsmodels,
matplotlib) mn Excel (popmynsr, VBA, Power Query). ®unanbubiii otuer — PDF-noxyment
(10-15 crpanun), ¢ npuIoKEHUEM K013/ (HaiiIoB.

— Cpoku: 4-6 Henens (3Tansl ¢ JeANaiiHaMu, HarpuMep: Heaens | — MIaHupoBaHUeE,
Hezens 3 — peanuzauus, Heleasl 5 — OTUeT U 3allluTa).

— Pecypesbl: JlocTynm K CHHTETHYECKHM JTAaHHBIM (CTEHEPHPOBATH CAMOCTOSITETIHLHO WIIH
UCTOJIb30BaTh OTKPBITHIE JaraceTsl, Hampumep, u3 Kaggle mo A/B-tecram). Jluteparypa:
"Trustworthy Online Controlled Experiments” (Kohavi et al.), noxymenrarust mo statsmodels B
Python.

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

Ilenb npoexkma

Pa3paboTtare nu3aitH MHOro(hakTOpHOTO MIIM MHOTOypoBHEBOro A/B-Tecta (nanpumep, Full
Factorial wmnmu Nested), peanu3zoBaTh €ro TEXHUYECKH (paHAOMU3ALMUSA, CIUIUT-TPYIIIHI),
POAHAJIM3UPOBATh PE3YJIbTAThl C YIETOM CTpaTH(PUKAIMU U CETMEHTAIIUH, ¥ OLIEHUTH BIMSIHUE
Ha OusHec-MeTpuku (Hampumep, koHBepcuto win ROI). IIpoekt nomkeH npoeMoOHCTPUPOBAThH
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IIPUMEHEHHE MAaTeMATUYECKUX MOJENEH I ONTUMHU3ALUU DKCICPUMEHTOB B YCIIOBHUAX
peaNbHBIX JaHHBIX, BKJIOYAsl pacyeThl JUCIIEPCUU U KOPPEKTUPOBKH.

3aoauu npoexma

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

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

— Texauueckas peaymzanus: Ckpunt s pangomusanuu B Python (random, pandas) nnu
Excel (bopmynst RAND, IF).

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

— busnec-BoiBoabI: Paccuntats ROI u pucku.

Omanvl 8bINOIHEHUS npoexkma

1. IlnmanupoBanue 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.

— Omnpenenutb crpatudukanuio (pa3aeanuTh BBIOOPKY [0 CErMEHTaM, Hampumep,
BO3paCT/PErruoH) U KACTOMHBIC KOTOPTEHI.

— Ouenuts pazmep BbiOOpkH (popmyna: n = (z"2 * p * (1-p)) / €2 nuis nponopuuii).
— Cozpare  mmaH  panpomuzanuu  (crmut-rpynnel:  50/50  wom 33/33/33 s
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) wiu Excel (VBA nmns coimut-rpymm).

— MWuterpupoBaTh  03KEHI/PPOHTEHA-IEMEHTH  (CUMYyIUpOBaTh  4Ye€pe3  CKPUIMT:
MIPUCBOEHHUE TPYIII, OTCICKUBAHUE METPUK).

— JloOaBuTh ajanTUBHBIE 3JEMEHTHI: MOCIEA0BATEIbHBIN aHAIN3 (HampuMep, OCTaHOBKa
pu p < 0.05 Ha MPOMEKYTOUHBIX dTAMax).

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

— BBbINONHUTE CTaTUCTUYECKHE TECThI: t-T€CT JUIsl HENpPEpBIBHBIX, XHU-KBaJpar s
IIPOIOPLIUH.

— VYdecTh cTpaTHUKAIMIO: AHAIM3UPOBATh MO MOATpyHNaM (Hampumep, pivot tables B
Excel mwnmm groupby B pandas).

— MopnenupoBats BiusHHe (GakTopoB: HMcmomb3zoBath ANOVA mns Full Factorial,
JTMHENHYo perpeccuto 1 Nested.

— Busyanuzuposats: I'paduku pacnpenenenuii, Boponku (matplotlib i 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 HA BOIIPOCHI.

Kpumepuu 3awumol u oyenku npoexma

[Tpoekt onenuBaercs mo mkane 0-100 GammoB (wnm 5-0ampHON IMIKale: 5 — OTIWYHO, 4 —
XOpomIo u T.1.). OlleHKa OCHOBaHa Ha MOJTHOTE, KOPPEKTHOCTH U MHHOBAITMOHHOCTH. Bec kaxxaoro
KpUTEPHUS YKa3aH B CKOOKax.

KoppektHocts nu3aiiHa u  peanuzamuu  (30%): [lpaBwibHBI BBIOOpP THTA
skcnepumenTa (Full Factorial/Nested), To4yHble pacueTbl pa3mepa BBIOOPKH H
parmommzanuu. OmmoOKu B popMynax MM KOAE CHHKAIOT Oamt (Hampumep, OTCYTCTBHE
random.seed — munyc 10 6amios).

Texnuueckass peaausauuss M HHCTPYMeHTHI (25%): KadecTBO KO0/a/CKpUINITOB
(unTaeMocTh, KOMMEHTapuH, 00padoTka ommook). MaTerpanus Python/Excel (Hanpumep,
UCIoNIb30BaHue pandas sl TaHHBIX — IUTIOC; TOJIKO 0a30BbIe (HOPMYIIBI — MHHYC).

AHaau3 U MaTteMaTu4deckue pacuerbl (25%): IlpaBunabHOe HpuUMeHEHHE TecTOB (t-
TeCT/XH-KBaapar), yder crparudukanum, wmonenmupoBanne (ANOVA/perpeccus).
Bxurouenue ROI u puckoB (Harpumep, pacyeT MOIIHOCTH TeCTa).

Ortuer u Busyaauszanus (10%): Ctpykrypa otdyera (JIOrH4HOCTb, OTCYTCTBUE OUIMOOK),
KauecTBo rpadukos/Tadnui. [IpesenTanus Ha 3amuUTe (SCHOCTh, OTBETHI Ha BOIIPOCHI).

NuHoBauuonHocts u OusHec-mpumeHenne (10%): OpuruHanpHbId —CLEHApUH,

ajanTanys Moj peaybHble JaHHbIe, MPENIoKEHUs M0 MaclITaOupOBaHHIO (HAIpUMED,
unterpamus ¢ CI/CD).

[Tpumepst mwtpados: [Mnarmar — O Gamos; mpocpouka 3TanoB — MmuHyc 10% 3a Henenio;
OTCYTCTBHE 3alllUThl — HE OLICHUBAETCS.

ﬂOnOﬂHumeﬂbele mp€60661H1/l}Z upeKOMeHdauuu

Be3onacHocth M 3TMKA: YOeauTech, YTO CHHTETUUECKHE IAHHBIE HE COZIEpKaT pealbHON
NepcoHaNbHON MH(pOpMalNUU; OOCYANTE STHYECKHE acIleKThl (Harmpumep, BIMSHUE Ha
MOJIb30BaTENECH ).

IMoanep:kka: KoHcynpTanuu ¢ mpenoaaBaTesieM eXeHeIenbHO0; GOpyM I KOMaHI.

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

Pacuiupenne: J[ns mpoABHHYTHIX CTYAEHTOB — J00ABUTH QJalTHUBHBIE SJIEMEHTHI
(nanmpumep, Bayesian updates).

3ananus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne n/m Saganue OTtBeT KoMmnerenunus
1 YKaxuTe MpaBoByI0 HOPMY, KOTOpast peryInupyeT GDPR YK-2
00paboTKy NEPCOHATBHBIX TAHHBIX B 3KCIIEPUMEHTaX 110
MTOBEJICHUIO TOTPeOUTENEH.
2 YKaxuTe METO/1 OIIpeieieHus Kpyra 3aaa4 st A/b-rectas | SWOT-ananus VK-2
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MAapKCTHUHIC, y‘-II/ITI:IBa}OH.[I/Iﬁ OrpaHUYCHUS I10 peCypCaM.

3 VYkaxuTe mpuMep NpakTHUECKOT0 TPUMEHEHHS TPABOBBIX UndpopmupoBan YK-2
HOPM IIpY IPOBEIECHUU KCIIEPUMEHTA C TOTPEOUTEISIMU. HOE CcorJlacue

4 VYKaxxure mpaBoBYO HOPMY, KOTOPasi peryaupyer ®denepaibHbIi YK-2
00paboOTKy NepCOHANBHBIX JaHHBIX B SKCIIEPUMEHTAX 110 3akoH P® No
MTOBEJICHUIO TOTPEOUTEIIEH. 152-®3

5 VKaKuTe METON OnpeesieHns kpyra 3aaa4d aist A/b-tecta B | Pugh-matpuma YK-2
MapKETUHIE, YYUTHIBAIOIINI OrPaHUYCHUs [I0 PeCypcaM.

6 YKaXXuTe OCHOBHYIO 3KOHOMHYECKYIO 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 YKaXHUTe SKOHOMHUYECKYIO0 METPHKY JUIsi 000CHOBAHUS ROI YK-9
cTparerun B A/b-TecTe 1o MOBEIEHUIO TOTPEOUTEIICH.

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 mpoekte A/b-Tecra. CTOMMOCTHU

MPUBJICYCHHUS
KIIMEHTa

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

3MaCTUYHOCTH

12 VYkaxure 6a30Boe SIKOHOMHUIECKOE MTOHATHE, OCHOBAHHOE [IpenenvHas OIIK-7
Ha MaTeMaTHYECKOM aHAJIM3€ B HOBEACHUH NMOTPEOUTENCH. 10JIC3HOCTb

13 VYKaXnuTe 3KOHOMHUYECKOE MTOHATHUE U1 ONITUMU3ALUH DIacTUYHOCTh OIIK-7
pelieHu B MAPKETHHTOBBIX SKCIIEPUMEHTAX. crpoca

14 VYKaxute MeTOo UCHOJIL30BAHUS DKOHOMUYECKUX 3HAHUUN 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 MpuMep NpakTHIECKOro IPUMEHEHMS Pacuer LTV OIIK-7
HSKOHOMHYECKHX 3HaHUH B IPOPECcCUOHALHON 00acTH
MOBEJICHHUS OTPEOUTEIICH.

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

18 Yxkaxute 007acTh UCIOIB30BAHMS MTPABOBBIX 3HAHUH B 3amuTa OIIK-8
MapKETHHTOBBIX IKCIIEPHUMEHTAX. MEePCOHANBHBIX

JAHHBIX

19 YKaxxute METo/ UCIIONb30BAHUS IIPABOBBIX 3HAHUH B Ayaut OIIK-8
PO eCCHOHANBHON AEATETFHOCTH TI0 TIOBEIEHHIO compliance
oTpeOUTENCH.

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

Oro corjiaCus
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