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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOILYJIs)

PabGouass mporpamma mucuuruimHbl (MOoaynsi) «A/bB  TecTHpoBaHHME» COCTaBICHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npoduns «MaTemMaThka U KOMIIBIOTEpHBIE HAayKW», YTBEPXKICHHBIM NpukazoM MuHHCTEpCTBa
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 rona.

Wzyuyenne nucuuruimHel (Monyinsi) «A/b TecTupoBaHuE» BaXXHO ISl  TPUHATHUS
000CHOBaHHBIX pemeHHﬁ Ha OCHOBC JAaHHBIX, YTO IO3BOJIICT ONTUMHU3UPOBATH HPOAYKTHI U
MapKETHUHIOBBIE CTpaTeruu. DTO MOMOraeT MUHUMHU3UPOBATH PUCKU U MOBBIIATH 3 (HEKTUBHOCTh
OU3HEC-TIPOIIECCOB 3a CUET OOBEKTUBHOM OIEHKH U3MEHEHUM.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 0 POrpaMMe MOArOTOBKH
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHUIH
«MaTtemaTuka 1 KOMIbIOTEPHbIE HAYKW» U BXOJUT B BapHaTUBHYO yacThb biioka 1, hopmupyemytro
Y4aCTHUKaMH 06p330BaTCJII)HI)IX OTHOHICHI/IfI, KaK JUCLMIIIINHA I10 BI)I60py.

JuctumumHa (MOAYNb) U3y4aercs Ha 3 win 4 Kypce B 5,6,7 uiu 8 cemectpe 1o BEIOODY.
JlocTynHa K M3y4yeHMIO IOCJE YCHEIIHOr0 OCBOCHMs AMCUUIUIMH (Moxynei): «IIpomykroBas
aHaJIUTHUKAa», «MaremaTndeckas CTaTHUCTHKa».

Heapb ndyveHusi IMCHUIIHHBI (MOYJIs1): OCBOCHUE METOIOB IPOBEJCHUS HKCIIEPUMEHTOB
JUIS OLEHKU U CpaBHEHUs 3(PPEKTUBHOCTU Pa3IMUHBIX BAPUAHTOB PELICHUN C LEJIbI0 MPUHATHS
ONITUMAIIBHBIX OM3HEC-PEIICHUH.

3agauu u3y4eHust JMCUUILIMHBI (MOAYJIS):

— HW3Y4UTb TeopeTHueckue OcHOBbl  A/b-recTupoBaHus, BKIIOYas  MPUHIMIIBI
JKCIIEPUMEHTAIBHOIO [JU3aliHa, CTAaTUCTHUYECKON THUIOTE3bl M BEPOSATHOCTHBIX MOJEIEH, C
aKIIEHTOM Ha MaTeMaTHYECKUE METOIbI JJIsl OLEHKH 3(p(PEKTUBHOCTH M3MEHEHUH B MPOJYKTaX;

— OCBOUTH TpaKkTUYeCKHMEe HaBbIkM peanu3anuu A/b-recToB ¢ HCHOIb30BaHUEM
IPOrPaMMHBIX HHCTPYMEHTOB, Takux kak Python u Excel, Bkirouast cOop 1 00pabOTKy JaHHBIX,
pacuder MeTpuK (KOHBEpCHs, retention) U aHAINU3 Pe3yIbTaTOB SKCIEPUMEHTOB,

— pa3paboTaTh yMEHHS B HMHTEpIPETALUU PE3yJbTAaTOB TECTOB, BBIABICHUU OIIMOOK
(HampuMep, MHOXKECTBEHHOE TECTHPOBAaHUE, HEPAaBHOMEpHAsl BBIOOPKA) M 3TUYECKUX acIleKTax,
NPUMEHSISI KOJMYECTBEHHbIE METOAbl UII MUHHUMU3ALMU JIOKHOMOJIOXKHUTEIbHBIX BBIBOJIOB U
ONTUMM3ALMH PEIICHUN B pEalbHBIX IPOEKTAX;

— wuHTerpupoBath A/b-TecTupoBanue B 0oJiee MUPOKHUE IKOCUCTEMBI aHAJIM3a JaHHBIX,
BKJIOYasE MalIMHHOE OOYy4YE€HHME M BU3YaJIU3aLUI0, JUIS HOJNJCPKKU MPUHATHS pPEUICHUH B
IIPOAYKTAX, C IEMOHCTpALMEN HaBbIKOB MPOEKTUPOBAHUS IKCIIEPUMEHTOB U OLIEHKU MX BIUSHUSA
Ha M0JIb30BaTENIbCKOE MIOBE/ICHUE.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JI2KEH

3Hamy:

— OCHOBHBIE KOMIIOHEHTHI M 3Tamnbl mnporecca A/b TecTupoBaHHA: NMOCTaHOBKA IIENH,
(dopMynupoBaHUE THIOTE3, BBHIOOp METPHK, AM3aiH SKCIEPUMEHTa, pealu3alus, aHalu3 Hu
MHTEPIIpETALNS PE3YIbTATOB;

— (¢peliMBOpK npoBeieHNst A/b TecToB, BKIIIOYast IOTUKY M B3aUMOCBSI3b KaXKIOr0 dTara.

— MeToAbl TeXHHuYeckod peanuzauuu A/b TecToB (CIUIMT-rpynmbl, paHIOMHU3aLuA,
02KeH1/PPOHTEHI-UHCTPYMEHTHI);

— KIIOYEBBIE CTAaTHCTUYECKHE TOHATHs: p-value, JOBEpPHUTEIbHBIE HWHTEPBAIbI,
CTaTUCTHYECKAsi 3HAUUMOCTh, MOIITHOCTh T€CTa, MUHUMAJIBHO JleTeKTHpyeMblid apdexT (MDE);

— OCHOBHBIE CTAaTUCTUYECKUE KpUTEPUH (t-TECT, Z-TeCT, KpUTEPUil XU-KBaJpaT U Jp.) U UX
MPUMEHUMOCTh B 3aBUCUMOCTHU OT THUIIA JIAHHBIX 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:

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

— 00OCHOBaHHO BBIOMPATH CTATHCTUYECKUE METOIBI U KPUTEPUHU B 3aBUCUIMOCTH OT THTIA
JAHHBIX, pACTpE/ICTICHUS U IIOCTABIICHHOH 3a/1a4H;

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

— KPHUTHYECKH OIICHWBATh KOPPEKTHOCTH MPOBEICHHS M aHAJIM3a TECTOB, BBISBIATH
NOTEHIMATIbHBIC OIIMOKU M UCKAKCHUS,

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

enademp:

—  CaMOCTOATENIBHOE TUNIAHUPOBAHHKE, 3aITyCK U COMPOBOXIeHHE A/B TECTOB ISl TPOBEPKH
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 IMOAXOI0B: MHOKECTBEHHOE TECTHPOBAHKE C KOPPEKITUEH
(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
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOopMe KOHTAKTHOM paboThl 00yUYarOIIMXCs € IeJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

KomnereHnuus Conep:xanue Nuaukartop IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIMH KOMIIeTeHIIMH 00y4yeHMs1 10 JUCHHUILIMHE (MO1YJII0)
YK-2. CriocobeH onpeaensTh YK-2.1. 3HaeT AEWUCTBYIOIINE PABOBbIE HOPMBI,
KpYT 3aJa4 B paMKax pETYIUPYIOIIHE ACITEIbHOCTh B 001aCTH
MIOCTaBJICHHOH LieJIU U peleHus 3a1a4, OCHOBHBIE METOJIbI U
BBIOUPAThH MOJIXO/IbI K ONpEIeNICHUIO Kpyra 3a1a4
ONTUMAJIbHBIE CIIOCOOBI YK-2.2. YMeer onpeaensaTh Kpyr 3aaad B paMKax
UX PELICHUs, NCXOIS U3 [IOCTaBJICHHOH L€, BEIOUPATh
JIEHCTBYOIIIX ONTUMAJIbHbIE CIIOCOOB! peIICHHS 3a1a4,
MPaBOBBIX HOPM, YUUTHIBasI UMEIOIINECS PECYPCHI H
MMEIOIUXCS PECYPCOB U OTpaHUYCHHUSI
OrpaHUYEHUM YK-2.3. NmeeT mpakTHYECKHiA OTIBIT IPUMEHEHUS
3HAHHUH O MIPABOBBIX HOPMAX U pecypcax B
peaTbHBIX CUTYalUsIX, pa3padOTKU U
peanu3alyy peleHU B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYECHUSIMU
YK-9. CriocobeH npuHUMATh YK-9.1. 3HaeT OCHOBHBIE 3KOHOMHYECKHE TEOPUU U
000CHOBaHHBIE NPUHIIMITEL, HOPMATUBHBIE U TIPABOBBIC
KOHOMHUYECKHE aKThl, PETYJIUPYIOLINE SKOHOMUYECKYIO
peLICHNs B Pa3IMYHbIX JESITENbHOCTh
o0macTsix YK-9.2. YMeeT aHanU3UpOBaTh SKOHOMUYECKYIO
KU3HEIEATEIBHOCTH NH(OPMALIO U JaHHBIE; pa3pabaThIBaTh U
000CHOBBIBaTh SKOHOMUYECKUE CTPATETUN
U pelICHUS
YK-9.3. NmeeT npakTH4eCKHii ONBIT B TPUMEHEHUHU
9KOHOMHMYECKHX 3HaHUH B PeaibHBIX
CUTYyalUsiX U MPOEKTax
OIIK-7. Crnocoben OIIK-7.1. 3HaeT 0a30BbIe SKOHOMUYECKHE ITOHSTHS,
UCIIOJIb30BaTh OCHOBEI OCHOBaHHbBIE Ha IPUMEHEHHUN
9KOHOMHYECKHX 3HAaHUH MaTeMaTHYECKOT0 aHaJIN3a
B Pa3NUYHBIX chepax OIIK-7.2. YMeeT UCIob30BaTh 3KOHOMUYECKUE
KUIHEEATETHHOCTH 3HAHUS JUIsl ONITUMHU3AIIUH U pElICHUs 3a1a4
pOo(heCCUOHAIBHON JISATEIIbHOCTH
OIIK-7.3. NMeeT npakTH4eCcKUil ONBIT B IPUMEHEHUU
9KOHOMHMYECKHX 3HaHUH B
npodecCHOHATLHON 00J1acTH
OIIK-8. Criocoben OIIK-8.1. 3HaeT OCHOBHBIC MIPABOBBIC TOHATHS U
MCIIOJIB30BaTh OCHOBEI 00J1aCTH UX UCTIONIB30BAHUS
MPaBOBBIX 3HAHUH B
pasanuHbIX cdepax OI1K-8.2. YMeeT ucrnonb30BaTh NPaBOBHIC 3HAHUA B
JKHU3HEOCATECIbHOCTH HpO(i)eCCHOHaHLHOI)'I JCATCIIBHOCTHU
OIIK-8.3. NmeeT mpakTHYECKUA OTBIT TPUMEHEHUS

IIPABOBBIX 3HAHUH B MPOQECCUOHATHLHON
obiacTu
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas gpopma
AyaurtopHas
HaumenoBanue padora
pa3jaena IMCHUIIHHBI T}( M
- (Tekymuii KOHTPOJIb
(MoayJin) = 2 K CamocTosiTeIbHAs cleBaeMocTH)

§ = OHTPO.Jb paGora y

= o
@)

1 DKCIEPUMEHT KaK 4 4 20 [MoxaroroBka k ceMuHapy,
CTpaTerHYeCKUi Jlomamnraue 3ananus,
WHCTPYMEHT Ksu3

2 MonenupoBanue u 6 6 24 [loxroroBka x cemuHapy,
CJIOKHBIN TH3aiH Jlomarniaue 3amaHus,
SKCIIEPUMEHTA Ksu3

3 [IponsunyTas 8 8 32 [lonroroBka x ceMHHapy,
CTaTHCTUKA U Jomamrame 3ananus,
aHAJIUTHKA Ksu3

4 WNundpactpykrypa u 6 6 2 24 [lonroroBka x ceMHHapy,
TPOLIECCHI JloMaiinue 3a1anus,

KoHTponpHas pabota

5 WuTepriperanus u 6 6 24 [loxroroBka x cemuHapy,
MaciTabupoBaHue Jlomainue 3aganus,
pEe3yIbTaTOB Ksu3
IK3amen 4 [IpoekT

Hmozo: | 30 30 6 124
O6vem oucyuniunst (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 Copepxanue TMCHUILUIMHBI (MOAYJIsI) IO 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 MHorogakTopHbsIe 1 MHOTOYpPOBHEBBIE 3KcriepuMeHThl (Multivariate, Full
CJIOKHBIN TH3aiH Factorial, Nested). Metonps! Texandeckoii peanuzanuu A/b TecToB (CrumT-
JKCIIEpUMEHTA TPYIIIBL, paHIOMHU3aIusl, 09keHa/ppoHTeHA-UHCTPYMEHTHI). CTpaTuduKanys,

CerMeHTalys U KaCTOMHbIE KOropThl. [locnenoBarensHble U aJaNTHBHBIC
9KCIEPUMEHTHI

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

CE30HHOCTH, BHEITHUX (PAaKTOPOB U aBTOKoppenauuii. Pabota ¢
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 9KCIIepUMEHTHPOBaHUS
5 WuTepriperanus u Ot A/b x OU3HEC-PEIIeHHIO: KaK MHTEPIPETHPOBATh HE3HAYNMBIE

MaciTadupoBaHue
pe3yJIbTaToB

pe3yabTaThl. MaciirabupoBanue A/b TecToB B KOMIIaHUU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMLEH3HOHHOTO M CBOOOJAHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBI  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH CHUCTEeME U  3JIEKTPOHHOM
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJleHHBIH JOCTYI K COBPEMEHHBIM NMPO(ecCHOHAIBHBIM Oa3am
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Jlememko, b. FO. Kpurepuu npoBepkr rumore3 o CIy4alHOCTH U OTCYTCTBHH TPEHIA.
PykoBoactBo mo mpumenenuro : mMoHorpadus / B.lO. Jlememko, U.B. BeperenpuukoBa. —
Mockga : UHOPA-M, 2021. — 221 ¢. — (Hayunas mbicip). — DOI 10.12737/1587437. - ISBN
978-5-16-017054-1. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1587437.

2. bangun, K. B. Teopus BeposTHOCTEH W MaTeMaTu4eckas craTuctuka : yueOnuk / K. B.
banaun, B. H. bamsikos, A. B. Pykocyes. - 6-¢ u3n., crep. - Mocksa : JlamkoB u K, 2023. - 472
c. - ISBN 978-5-394-05335-1. - Teker AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2084482.

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. MoaenupoBanue OHU3HEC-IPOLIECCOB : YUEOHUK M MPAKTUKYM IS

By30B / M. C. Kamennosa, B. B. Kpoxun, 1. B. MamkoB. — 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. 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. 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 : yI4eOHUK 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
JENCTBYIONIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolieil NpoBeAeHHe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.
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[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIIMOHHOTO THWIA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAIllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro o6opynoBanus. [lomenieHus: yKOMIIEKTOBAaHbI CHEIMATIN3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIlUMH Ui TPEACTaBICHUS Y4eOHOH
nHpopMaIuu OOJIBIION ayAUTOPHUH.

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

— CTOJIaMHU U CTYJIBSIMHU;

— KOMIIbIOTEPHOW TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEUHMaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomerieHus 4711 CaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHM MHBAJIMIAMH M JIMLIAMU C OTPAaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBBS,
OCHAIIIEHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOIKITIOYCHUS K ceTu «HTepHeT» H
o0OecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCA JOCTYN (B TOM 4YHCIE YIaleHHbIH) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(u31aHus, Kypca, I0KyMEHTA)
1. | Hayunas snektponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3za mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe odopasoBanue" | https://www.edu.ru/

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

7. | Enunas xomnekius nudpoBsix odpazoBarenbubix | http://school-collection.edu.ru/
pecypcoB

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

[lepeueHr WHQOPMAIIMOHHBIX TEXHOJOTHH, WCHOJIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBoO JInnen3snonnoe / cB000IHO

pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:

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

BpaysepsbI:

Sunekc.Bpayszep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apy0ekHOoe CBOOOJHO pacpoCTpaHsIeMOe

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 INJJAHUPOBAHUA U YIETA BPEMCHHU:

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 | sapy6Gesxuoe | 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 CBOOOJIHO 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 pacrpoCcTpaHsIeMoe
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 HCIOJIb3YIOTCS TaKUE BHUJIbI yueOHOW paboThl, KaK JIEKIIUH, CEMUHAPBI,
JIOMAIlIHUE 3aJaHus, KBU3bI, ayIuTOpHas palboTa, KOHTpOJbHas paldoTa, MPOEKT, a TaKxke
pa3IuYHbIE BHUJABI CAMOCTOSTEIbHOM paboThl oOydaroluxcs IO 3aJaHUI0 IpenojaBarens,
HaIpaBJIEHHbIE HA Pa3BUTHE HABBIKOB MPO(ECCUOHATIBHOM JIEKCHUKH, 3aKPETIJICHUE MPAKTUIECKUX
npodeCcCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlekyusi — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

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

Cemunap — 310 hopma yd4eOHOU NEATeTLHOCTH, MPOBOANMAs B yUeOHOM 3aBEJACHUH IO

PYKOBOJICTBOM IpenojaBaressi, I/€ CTYACHThl aKTUBHO YYacTBYIOT B OOCYXIEHUSX,
MPAKTUYECKHX 3aJaHUsIX U APYrux popmax B3aMMOACHCTBHUS.
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Jnst ycnenmHol moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBHCA C TEMOU
3aHATUA WU OCHOBHBIMHU MaATCpUaIaMU, I-ITO6I>I HMCTb BO3MOKHOCTH AKTHBHO Y4YaCTBOBAaTb B
oOcyxaeHuu. Takxke MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO IMOMOKET
I1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Ilpakmuueckue 3auamus — akTHBHAas (¢opma OoOydeHHUs, B paMKax KOTOPOH CTYACHTHI
OPUMEHSIOT TEOPETHUYECKUE 3HAHMS Ha MPAKTUKE, BBIMOJHSAS 3a7adyd, SKCIIEPUMEHTH WU
YIPaXHEHUS 11 3aKPEIUICHHS HaBBIKOB M yMeHHH. OHU CLIOCOOCTBYIOT Pa3BUTHIO IPAKTHYECKUX
KOMIIETEHIINH, CTUMYIHMPYIOT CAMOCTOSITEIBHOCTh W IO3BOJIAIOT HMHTETPUPOBATH 3HAHHUA M3
Pa3MNYHBIX AUCHUILUIMH B peaIbHbIC CLIEHAPHH PELICHHS TPoOIeM.

JUis ycrenrHoi MOoArOTOBKH K MPAaKTUYECKOMY 3aHITHIO: TIEpel] 3aHATHEM BHHMATEIBHO
U3y4YHTE JIGKIUOHHBII MaTepual MO MPOSKTHOMY MEHEKMEHTY, CBSI3aHHBIA C TEMOW 3aHSATHS
(manmpumep, merononorun Agile unm ymnpasnenue puckamu B WM-mpoekrax), yToOBI Jydiie
NOHMMAaTh KOHTEKCT 3a/1a4 U NMPUMEHATh 3HAHWUS Ha MPAKTUKE; pa3JeinTe 3aHATHE HA JTallbl B
CBOEM IIIaHE: IOArOTOBKA, aKTUBHOE BBIIOJHEHME 33/1a4, 0OCyXIeHue U pediekcus. Y aeaure
BHUMaHHeE Jie/UTalfHaM U PacIpeieuTe YCHIIHs, YTOObI H30€KaTh CIIEMIKH U (POKyca Ha KITFOUEBBIX
acIieKTax; BOBJICKAHTECh B IPYNIIOBYIO paboTy, 3aJaBaliTe BOIPOCHI IPETIOIaBATEII0, 00CYKIalTe
UJIeu C OJHOTPYNIHUKAMHM W TPHUMEHSIHTE KPUTHYECKOE MBIIIICHUE Ui peIleHHs 3aaad,
0co0eHHO B KoOHTeKcTe MM -poekToB (HanpuMep, aHaIu3 PUCKOB HIIH PACIIPEICNICHHE PECYPCOB);
HIOCJIE 3aHATHUS MPOAHANIU3UPYHTE, YTO yJaloCh, KAKHE OMIMOKHM ObUTH JOMYIIEHBI, U 3aITHIINTE
KJIFOYEBbIE BBIBOJBI. Mcmionb3yiiTe 00paTHYIO CBSI3b OT MpENnogaBaTess Ul yIydlIeHUs! HAaBBIKOB
¥ TTOJITOTOBKH K CIIEIYIOIINM 3aHSATHSIM.

Ayoumopnas paboma — akTHBHas paboTa CTYAEHTa Ha CEMUHApe, €ro OTBETHI Ha BOIIPOCHI
IPEenoAaBaTessl U y4acTHe B JUCKYCCHU.

JIns yCTIenIHOTO y4acTHsl B CEMHHApE CTyJeHTaM PEKOMEHIYeTCs 3apaHee 03HAKOMHTHCS C
TEMOH OOCYXXACHHUS, MPOYUTATh HEOOXOIMMBIE MaTe€pHalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh M BOBJIEKAThCS B TUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apIYMEHTHPYS HX.
[Ipr oTBeTax Ha BOMPOCHI MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
onupasich Ha U3y4eHHbII MaTepuai. Takxke MoJie3HO MOAIEPKHUBATh JUAJIOT C OAHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — Habop 3a/1a4 O TEMaM HeJIENH.

[Ipu pabore Hax JOMAIIHUMH 33/JaHUSMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAMU BBINOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha 3Talbl, YTOObI
n30eKaTh TEPerpy3Kd W JIydille yCBOUTH Marepuai. lcroib30BaTh pa3iUYHbIE HCTOYHUKH
uH(pOpMalKK, BKJIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee Iiy00oKoro NOHUMaHUS TEMBI.

Keuz — 5TO WHTEpaKTHMBHOE TECTUpPOBAHHE, HANpaBICHHOE Ha IPOBEPKY 3HAHUN U
NIOHMMAHHUS N3Yy4aeMOro MaTepuaa.

Jlng ycnemHol NmOAroTOBKM K KBHU3Y PEKOMEHJYETCS BHUMATENIbHO H3YUUTh OCHOBHBIE
MIOHSITHUSL U METO/bI, U3yyaeMble Ha Kypce. [lone3Ho pemars npakTuyecKue 3a1auu U IpUMEpBHI,
YTOOBI 3aKPENUTh TEOpETUUECKUE 3HaHUS. TaKkke CTOUT 03HAKOMUTHCS C TUITMYHBIMU BOIIPOCAMU
U GpopmatamMu 3aJlaHuH, YTOOBI JTy4Ille TOATOTOBUTHCS K TECTUPOBAHMIO.

Koumponvnasa paboma — nuceMeHHas paboTa ¢ Ha0OpOM 3a/1a4, KOTOPbIE HY)KHO PELIUTh 3a
OTPaHUYEHHOE BPEeMH.

[{ens KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIIHAIBHBIC 3HAHUS TI0 OJTHON WM HECKOJIBKUM
TeMaM JUCLUUIUIMHBI (MOAYJISI) ¥ IPOJEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO MPUMEHEHUS.

IIpoexm — uccnengoBarenbckas padoTa 1o Kypey U IMpe3eHTalusl pe3ybTaToB.
Jns ycrienmHoi MoAroTOBKH K MPOEKTY PEKOMEHAYETCS: YETKO ONPEAEIUTh eI U 33a]1a4i
MPOEKTA; COCTaBUTh TUTAH Pa0OTHI, pa30WB MPOEKT HA ATAIbl ¢ YKa3aHUEM CPOKOB BBITOJTHEHUS
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KQKJ0T0 W3 HUX; MCIIOJIB30BaTh Pa3HOOOPa3HbIe UCTOYHUKH MH(POPMAITUH U WHCTPYMEHTBI JIJIS
WCCJICIOBAHMSI TEMBI; PETYISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH ATO
HE00X0aUMO.

Camocmosmenvnasa paboma — paboTa CTyIEHTOB, HANpaBICHHAs Ha YIIIyOJIEHHOE
U3yYEHHE OTICIIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B npouecce camocTosTeNIbHOM pabOTHI CTYJICHTHI B3aUMOJICHCTBYIOT C PEKOMEH/I0BAaHHBIMH
MaTepHrajaMH [P MUHUMAILHOM YYaCTHUHU MperoiaBaTess. 3a1auu CTyIeHTa BKIIIOYAIOT padoTy
C KOHCITEKTaMH JISKIHiA (00paboTKa TEKCTa), TOBTOPHOE U3yUCHHE yUCOHBIX MATEPHUAJIOB, TIJIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kputepun nosyuyeHusi ypoBHsi M OlleHUBaHUA COPMHUPOBAHHOCTH KOMIIETEHUMH MO
AUCHHUILIMHE (Moay./110) «A/B TectupoBanue»

OueHuBaHue ypoBHSI Y4E€OHBIX JOCTHKEHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaIluu.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISCTCS B (hopme
9K3aMeHa, Py TOM MPOBOJAMTCS OLICHKA KOMITETSHIINH, C(OOPMUPOBAHHBIX IO TUCIUTIINHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONIB3YETCS JIecATUOAIIbHAS IIKalla OLIEHWBAHUSA, KOTOpash COOTHOCUTCS C TPaJAWLUOHHON

OATHOAIIBHOM 1Ko CJICAYIOIUM 06p2130M, €CJIM UHOC HEC YKAa3aHO B CI/IJ'IJ'I8.6YC6 JAUCHUITIIMHBI:

JecaTubannbuas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLICHKA OLICHKA 00y4eHUs O JMCHUTUIMHE (MOIYJII0)

10 OTan4Ho 3auTeHo CTyZeHT MOJHOCTBIO BIAACET 3HAHUSIMU,

9 OTnmnyao 3auTeHo H3JI0KCHHBIMU B pa60qel71 nmporpaMmme, u

) OTIMYHO - riay6oko  ocMeicnseT aucuuiuHy.  OH
CaMOCTOSITEIBHO u JIOTUYECKH
MOCJIE/IOBATEIbHO OTBEYAET HAa BCE BOIPOCHI,
aKleHTUpysT BHHMaHWe Ha  Haubolee
Ba)KHOM. Ymeer aHaJIN3UPOBATH,
CpaBHMBATH, KJIacCu(UIUPOBATh, 00001IATh,
KOHKPETU3MPOBaTh W CHCTEMaTH3UPOBAThH
I/I3y‘IeHHBII\/'I MaT€puall, BBIACIAA KIHOYCBBIC
MOMCECHTBI )41 yCTaHaBJIUBas IIPUYINHHO-
clleICTBeHHbIe CBs3M. YeTko (opmymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl AHAJIN30B u IPYTUX
UCCIIC/IOBAHU, a TaKXKe peIIaeT CIOKHBIC
3amaud. CTyHAEHT XOpOIIO 3HAKOM C
METOJaMU HCCIICIOBaHMs, HEOOXOIMMBIMHU
JJIA HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH, 1 YMECT
CBSI3BIBATh TEOPETHYECKHUE ACIICKTHI
JUCHUIUIMHBL (MOJIYJIsl) C TPaKTHYECKUMHU
3a/1a4aMH.

7 Xoporo 3aureHo CrygeHT obnamaeT 3HAHHSIMH IIpeaMeTa

Xopomio 3auTeHo MOYTH B TIOJHOM o0beMe paboueid
MIPOrPaMMbI U CAMOCTOSTEIIbHO, JIOTHYECKH

mocJICA0BATCIIbHO U BCCCTOPOHHE OTBCYACT
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA o0y4eHUs MO TMCHUTLINHE (MOIYJII0)

Ha BCE BOIMPOCHI, aKIICHTUPYSl BHUMaHHUE Ha
Hamboee 3HaYNMBIX MOMeHTax. OH ymeer
aHAIM3UPOBATD, CpaBHHBATB,
KJIACCU(PUIIMPOBATD, 0000maTh,
KOHKPETH3UPOBaTh M CHCTEMAaTH3HPOBATH
W3YYCHHBIM  Marepual, BBIACHAS  €ro
KIIIOYEBbIC  ACTMEKThl M yCTaHABIHBAs
MPUYUHHO-CIICJCTBCHHEIC CBSI31.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET PE3YJIbTAThl aHAIHU30B W
JIPYTHX MCCICAOBaHUMN, a TaKXKe pelacT
CJIOKHBIC CHTYyallMOHHbIE 3a1aun. CTyleHT
XOPOIIO 3HAKOM c MeTOAaMH
HCCIICOBAHU, HEOOXOIUMBIMH JUIS
MPAaKTUYCCKOW JICATENBHOCTH, W yMeEeT
CBA3bIBATH TeOpeTI/I‘ICCKI/Ie ACIICKThI
npeaMeTa ¢ MPaKTHYCCKUMH 33[a4aMH.

5 Y 1OBIETBOPUTENHHO 3auTeHo Crynent obnamaer 0a30BBIMH 3HAHUSMHU

4 Y 10BIETBOPHTENHHO 3a4yTeHo M0 TUCIMILTAHE (MOYJII0), HO UCTIBITHIBACT
TPYIHOCTH TPU CAMOCTOSITEIBHBIX OTBETAX

U UCIIOJIb3YeT HETOUHbIE (HOopMynupoBKU. B
XO0l€ OTBETOB OH JOIMYCKaeT OLIMOKH,
Kacarolmuecss CyTH BomnpocoB. CrTyneHT
CIOCOOEH pelaTh TOJIBKO CaMble MPOCThIE
3aJa4d WU BIAAEET JHIIb MHUHUMAaJbHBIM
HabOpOM METOJIOB HCCIIEIOBAHUSI.

He cnan He 3auteno CTysieHT He OBHagen 00g3aTebHBIM
He cnaun He 3auTenoO MHUHHUMYMOM 3HAHUM TIO0 npeaMeTy U HE
1 He cIaH He 3auteHo MOKET OTBCTHUTH Ha BOIIPOCHI, HAKEC CCJIN

MpernojaBareyib 3aJaeT JOMNOJHUTEIbHbIE
HaBOJISIIIIUE BOIIPOCHI.

Jucuumnnnza (Moyib) «A/b TecTUpOoBaHNE» OLIEHUBACTCS CIIETYIOLUM 00pa3oM:

AKTHBHOCTH Bec |KoauuyectBo Onucanne

Jomamuwue 3aganns | 20% 14 Habop 3amad o remam Henenu

Ksusel 15% 7 HHTepakTHBHOE TECTUPOBAHKE, HAPABIECHHOE Ha
MIPOBEPKY 3HAHUH W MOHUMaHSI H3y4aeMOT0 MaTepuaa

Aynuropnas padora | 15% 15 AxTuBHas paboTa CTyJJeHTa Ha CEeMHHape

KonTponbHble 20% 1 [TucemeHHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO

paboThI pEIUTh 3a OTPAaHHYCHHOE BPEeMs

DKk3ameH 30% 1 3anra UTOroBOTo MPOEKTA

@opmyJia pacyéTa UTOrOBOM OLEHKH 10 JUCHUIINHE (MOaY.110) «A/B TecTupoBanue»:
«0,2 x cpeanee 3a momamaue 3aganus + 0,15 x cpennee 3a kBu3wI + 0,15 X aynmuropHas padora +
0,2 x 3a koHTpONBHBIE paboThl + 0,3 X HK3aMEH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMXCH 10 JMCHHUIINHE (MOLYJII0)
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IIpumepHbIe JoMALIHUE 3aJaHUS
Jlomamnee 3aganue 1

3aganue 1

[Tpoananu3upyiiTe AaHHBIE CUMYIUPOBAaHHOTO A/B-Tecta mjis MOOMIBHOTO TPUIIOKEHUS
(mpenoctaBiensl B ¢aitne datasetl.csv: 1000 monp3oBatenell, METPUKH KOHBEPCHUU M BPEMEHU
ceccun). Paccunraiite t-TecT U z-TeCT A CpaBHEHHs IBYX BapuaHToB (A u B) mo merpuxe
KOHBEPCHH; MIPUMEHHUTE KPUTEPUN XU-KBaJpaT IJisi KaTerOpHalbHBIX JAaHHBIX (HarpuUMep, THUII
ycTpoictBa). O0BsICHUTE MPUMEHUMOCTh KaXKJIOTO TeCTa B 3aBUCUMOCTH OT THUIA JaHHBIX. B
YCIIOBUSX HEOMPECIIEHHOCTH (HampuMep, HU3KHU TpadukK) Mpeanoxxure GpediMBOPK MPUHATHUS
peuienuii (Hanpumep, OaiiecoBckuii moaxox). Mcnons3yiite Python (SciPy, Pandas) nns pacueron
u Excel ans Bu3yanuzanuu pe3ynbraToB. Pe3ynbratr: oT4yer ¢ pacueramu, rpadukaMu U BHIBOIaMU
(2-3 crpanup).

3aganue 2

Crpoekrtupyiite muorogaxtopusiii sxkcnepument (Full Factorial) mist TectupoBanust 1Byx
dakTopoB: 1BeT KHOMKH (3 ypoBHSI) W TEKCT Mpu3biBa (2 ypoBHs) Ha cailiTe e-COmmerce.
Cumymupyiite gansabie (500 monp3oBaTeneil) U peaTu3yiTe paHIOMH3AIUIO C CTpaTU(UKAIIHCH
10 CerMEeHTaM (HOBBIE/CTaphie Mojb3oBarenn). Paccuuraiite 3¢deKTsl GakTOpPOB C MOMOIIBIO
ANOVA B Python (Statsmodels). Onummre mocieaoBaTeNbHBIA IKCIECPUMEHT (HAIPUMED,
aJIaNTUBHBIN JM3aiiH C MPOMEKYTOUHBIMU TpoBepkamu). Mcnonb3yiite Excel mins mporotuma
cruuT-rpyni ¥ Python ans mogenupoBanus. Pesynbrar: Kox, Tabimia pe3ynbTaToB U aHanms3 (2—
3 cTpaHUIIBI).

3aganue 3

Ananmsupyiite nanasie A/b-tecta ¢ ce3oHHOCThIO (dataset2.csv: 2000 3amuceit o mpoaaxax
¢ astokoppemsueit). Ilpumenute CUPED 1ist ymeHbllleHUs AMCIIEPCUU U CKOPPEKTUPYHTE
pe3yNbTaThl MHOXKECTBEHHBIX runore3 (Meroasl Bonferroni, Holm-Bonferroni). Yurure BHemnue
¢dakropbl (Hanpumep, Mpa3gHUKU) W OTJIOXKEHHbIE KOHBEPCUU (PETEHIUH uepe3 7 JHel).
[TocTpoiiTe BOPOHKY KOHBEPCUU U OILICHUTE BIHMSHHE CE30HHOCTU HA pe3yibTarhl. Mcnonb3yiite
Python (Pandas, NumPy) nns pacueroB u Excel nns rpaduxos. Pesynbratr: otyer ¢ pacueramu,
JuarpaMMaMH U peKOMeHIausIMu (2—3 CTpaHHULIbI).

3aganue 4

Onumute apxutekrypy mmiardgopmel aius A/b-tectoB (Hampumep, Ha ocHoBe Google
Optimize nian KaCTOMHOM cucteMsl). Beinenure npunnunel, pitfalls (Hampumep, yreuka 1aHHBIX)
u unterpauuto ¢ CI/CD. Ilpoananu3upyiiTe STHYECKHE acCHeKThl (Hampumep, corjiacue
M0JIb30BaTENE) U MPEeASIOKUTE MPOIecC OpKecTpaluu (0T uaeu 10 BHeapeHus). Cumynupyiire
MOHUTOPHHT TecTa (MeTpuku: Tpaduk, omuodkn) B Excel. Mcnone3yiire Python mns npototuna
CKpHUIITa MOHUTOPHHTa. Pe3ynpTaT: IuarpamMmma apXuTeKTypbl, ONUCAaHHE ITPOLIECCOB U ATUYECKUI
aHanu3 (2—3 cTpaHUIIbI).

3aganue 5

Ha ocnoBe pannbix A/b-tecta (dataset3.csv: 1500 monb3oBaTeneid, HE3HAYUMBIC
pesynpTaThl o ROI) wuHTEpHpeTHpyHTE pe3yabTaThl: OOBSICHUTE, MOYEMY TECT HE3HAYUM
(HampuMep, HM3Kash MOIIHOCTh) M KaK MEpedTH K OW3Hec-pelIeHuIo (Hampumep, MOporoBbIe
3HauyeHus). [Ipennoxute crpareruto MacmTrabupoBanus (OT MHJIOTa K KOMITAHWHU ) U MTOATOTOBHTE
3aluUTy Tpoekta (mpe3eHTanus ¢ 5 criaiinamu). Paccumtaiite MomHocTh Tecta B Python.
Hcnone3yiite Excel must pacuero ROI. Pesynprar: mpeseHTamust ¥ OoT4eT ¢ aHATU30M (2—3
CTpaHuIbl + 5 ciaiiioB).

Jlomaminee 3aganue 2

3ananmne 1

[Tpoenaute A/B-TecT Ha maHHBIX 0 KIuKax (dataset4.csv: 800 3anuceit, OnHapHAs METPUKA).
Bri0epuTe moaxoasimii TecT (z-TeCT WIM XU-KBaApaT) B 3aBUCUMOCTH OT JaHHBIX; OOBSICHUTE
MPUMEHUMOCTh. B yClIOBUSX HeompenaeneHHOCTH (MajeHbKasi BRIOOpKa) MpUMEHUTE GPEHMBOPK
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MIPUHSATHUSA peIIeHNH (HanmpuMep, ociIeIoBaTeabHbIN ananu3). Mcmons3yiite Python s pacueron
u Excel mis Buzyanuzamuu. Pe3ynbTar: pacdersl U BBIBOABI (2 CTPaHUIIBI).

3aganue 2

Cropoektupyiite nested »KCHepUMEHT s TecTUpoBaHUs wuHTepdeiica (2 ypoBHSA
BJIO)KCHHOCTH: CTpaHWIia — 3JeMeHT). Cumynupyiite nanasle (600 momp3oBareneil) ¢
paHzomMu3anued M cerMeHTanueil (mo perumonam). Peanusyilite ananTUBHBIM Ju3aiiH ¢
MIPOMEKYTOUYHBIMU OCcTaHOBKaMu. Paccumraiite ahdextsl B Python (Statsmodels). Ucnons3yiiTe
Excel mist Tabnuir. Pe3ynbrat: Au3aifH SKkcriepuMeHTa u aHanu3 (2—3 CTpaHUIbI).

3aganue 3

PaGoraiite ¢ manueiMu c aBTOoKOoppersiueid (datasetS.csv: 1000 3amuceii o pereHIIHE).
[Tpumenure CUPED u ckoppekTupyiTe il MHOKECTBEHHBIX Turote3 (meron Sidak). Yurure
CE30HHOCTD M MOCTPONTE BOPOHKY. O1ieHnTe BIUsSHIE BHEIHUX (hakTopoB. Vicnomns3yiite Python
Juist pacueToB. Pe3ynbraT: rpaduku u otyet (2—3 cTpaHUIbl).

3amanue 4

Onumute pitfalls maaTdopmpl dKCIIEPUMEHTOB (HampuMmep, bias B paHIOMHU3AIMH) U
IPEJIOKUTE MOHUTOPUHI (METPUKH: KOHBepcus, BpeMsi). OOCyauTe 3TUKYy M MHTETPALUIO C
CIl/CD. Cumynupyiite mporiecc B Excel. PesynbraT: onucanue u auarpamma (2 CTpaHuliibl).

3aganue 5

WuTepnpetupyiite He3HaunMble pe3yibTathl A/B-tecra (dataset6.csv: 1200 3amuceit) u
npeIokuTe Om3Hec-pemenus. Onummre MacmradupoBanue (0T KOMaHABI K JIENapTaMEHTY).
[ToaroroBsTe MUHU-3amIUTY (3 cnaiiga). PaccuuTaiite momnocts B Python. PezynbraT: ananus u
npe3enTanus (2 cTpanuibl + 3 criaiaa).

Jlomamnee 3aganue 3

3aganue 1

Anammsupyiite Metpuku A/b-tecta (dataset7.csv: 900 3amuceld, HelpepbIBHbIC JaHHBIE).
[lpumenuTte t-TecT W XHU-KBaApar; OOBACHUTE BHIOOp. B HEONpeAeneHHOCTH HCIONB3YNHTE
OaitecoBckuii ppeitmBopk. Mcnonb3yiite Python u Excel. Pe3ynbpTaT: pacuers! (2 cTpaHuIlbl).

3aganue 2

Crpoektupyiite multivariate SKCIEpUMEHT Uil TECTUPOBAHUS HECKOJIBKHX (aKTOPOB
(uena, qu3aiin). Cumynupyirte ¢ cTpaTuduKauen 1 mocieoBaTeIbHbIM Au3aiiHoM. PaccunTaiite
B Python. Pe3ynbraT: Moaens u aHanu3 (2—3 cTpaHuLibl).

3aganue 3

OO6paboraiiTe HeuaeanbHble TaHHbIE (dataset8.csv: oTmokeHHbIe KOHBepcun). [IpumenuTe
CUPED, ckoppeKkTHpyiTe THmoTe3sl U Y4YTUTE Ce30HHOCTh. [locTpoiite BopoHKY. Pesynbrar:
oTyer ¢ rpadukamu (2-3 cTpaHHULBI).

3aganue 4

Onumure apXuTekTypy Iuatpopmbel ¢ (OKYCOM Ha OPKECTPALUI0 U  KYJIbTYpY
IKCIIEpUMEHTHPOBaHMs. BrimenuTe sTrueckue nmpoodiemsl 1 MoHuTOpHHT. CuMynupyiite B Excel.
PesynbTatr: quarpamma u aHanu3 (2 CTpaHULBI).

3ananue 5

Wutepnpetupyiite pe3ynbrarsl Macmrabupyemoro A/b-tecta (dataset9.csv). Ilpeanoxute
OM3HEeC-pelIeHNs U CTPATEerHi0 MacIiTaOMpoBaHUs. 3amuTuTe NMpoekT (4 criaiina). Pesynbrat:
OTYeT U Mpe3eHTanus (2 crpaHusl + 4 criaiiaa).

IIpumepHBIe BONPOCHI VI NOATOTOBKH K CEMHHapaM
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Tema 1: JkcnepuMeHT Kak cTparernyeckuidi uHCTpyMeHT. MeTpuku A/b-TectupoBanus: t-
TeCT, Z-TeCT, KPUTEPUil XU-KBAAPAT U AP. H UX IPUMEHUMOCTH B 3aBUCHUMOCTH OT THIA
JAHHBIX U MeTPUK. @PpeiiMBOPKU NPUHATHS PellIeHUI: IKCIIEPUMEHTHI B YCJIOBHUAX
HeolpeaeIeHHOCTH

1. Yro takoe A/B-TecTupoBaHue KaK CTpAaTETHYECKUN MHCTPYMEHT B OM3HECE, M KaK OHO
IIOMOraeT MPUHUMATD PEIIECHUS HA OCHOBE JAaHHBIX?

2. OnumuTte ocHOBHBIE MeTpuKU A/B-tectupoBanus (Hanpumep, kouBepcusi, CTR) u ux
POJIb B OIIEHKE 3(P(EKTUBHOCTH IKCIIEPUMEHTOB.

3. B xakux ciydasx npumensercs t-tect B A/B-TecTHpOBaHMU, U KaKHe€ MPEAIOIOKEHUS
OH TpeOyeT (HampuMep, HOPMAJILHOCTb pacipesesieHus)?

4. Yem oTamyaeTcs z-TECT OT t-TecTa B KOHTeKCTe A/B-TecToB, 1 KOT/1a IPeAOYTUTEIbHES
HUCIOJIL30BATh Z-TECT?

5. Kakoil kpurepuii (XH-KBaapar) MOAXOAUT JJsl KAaTeropHalbHBIX JaHHBIX B A/B-
TECTUPOBAHUU, U IPUBEANUTE NIPUMEP €TO IPUMEHEHHUS.

6. OObsicHUTE NPUMEHUMOCTb XH-KBaJpaT KpUTEpUs sl METPUK THUMa "KIMKH IO
KaTeropusiM" B SKCIIEPUMEHTE.

7. Yto Takoe ppedMBOPKU NPUHATHS PEIICHUN B YCIOBUSAX HEOINPEIEICHHOCTH, U KaK OHU
UHTErpupytorcs ¢ A/B-tecramu?

8. IlpuBeaure mpumep 0alECOBCKOTO IMOAXOAA K NPUHATHIO pemeHuid B A/B-tecte ¢
HU3KAM TPAPHKOM.

9. Kak paccuutarh MOIIHOCTh TecTa Jsi A/B-skcnepumenTa, U modyeMy 3TO BaXKHO IS
MHTEPIIPETALUN PE3YIBTATOB?

10. B ycnoBuSIX HEONpPENENCHHOCTH (HampuMep, Ce30HHbIe KoleOaHHs), Kak
aIanITUPOBaTh (PPEHMBOPK MPUHSATHUS PEHICHUI?

11. Onwumwre, Kak TUN JaHHBIX (HEMPEPHIBHBIE VS. KaTETOpUAJIbHBIE) BIMSIET HA BHIOOP
METPHUKHU U TecTa B A/B-TecTUpoBaHUH.

12. Kak ucnons3oBath Python (6mbnmumoreka SciPy) mis pacuera t-Tecta Ha mpumepe
CUMYJUPOBaHHBIX JaHHbIX A/B-Tecra?

13. IlpuBemute mpumMep, KOrjga z-TeCT HE TOAXOMUT it A/B-Tecta, m mpemioxure
albTEpHATHUBY.

14. Yro Takoe p-value B KOHTEKCTE CTATUCTUYECKUX TECTOB, U KaK €r0 MHTEPIIPETUPOBATh
JUTS IPUHATHUS peLIeHU?

15. Kaxk ¢peitMBOpKH NPUHSTHS PEHICHU MOoMOTarT n3bexars ommobOok Tuna [ u Il B
HKCIEPUMEHTAX C HEONPEAECIEHHOCTHIO?

Tema 2: MoaenupoBaHue M CJI0KHBIH AU3aiiH dKciepuMeHTa. MHOroakTopHbIe U
MHOroypoBHeBbIe 3kcniepuMenTsl (Multivariate, Full Factorial, Nested). MeToabl
TeXHH4YecKoi peaausanuu A/b TecToB (CIVIMT-TPpyNNbl, paHAOMU3anus, 03KeH1/ppoHTEeH -
HHCTPpYMeHThI). CTpaTtudukanus, CerMeHTalusi i KACTOMHbIE KOTOPTBI.
IHocnenoBarebHbBIC M A1ANITUBHbIE IKCIIEPUMEHThI

1. Yto Takoe MHorodaktopHbiii skcniepuMeHT (Multivariate) U kak OH OTIMYaeTcs OT
npocroro A/B-tecra?

2. Omummre Full Factorial nu3aiin skcriepuMeHTa U €ro mpeuMyIiecTBa s TECTUPOBAHUS
HECKOJIBKUX (PaKTOPOB OJTHOBPEMEHHO.

3. Kak pabotaer Nested mqu3aifH B SKCIIEpUMEHTaX, M B KaKUX CIyJasx OH MPUMEHSIETCS
(HampuMep, BIOKEHHBIE TPYIIIbI)?
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4. Kakue MeToasl TEXHHMUECKOW peanu3anuu A/B-TecToB 00ecrednBalOT paHIOMHU3AIINIO
[MOJIb30BaTee?

5. OOBsicHHUTE POJIb CIUIUT-TPYNI B A/B-TeCTHUPOBaHUY M KaK MX peain30BaTh C TOMOIIBIO
03KEeH-MHCTPYMEHTOB.

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

7. Kak cermeHTanus mojip30BaTeseii BIUsIET Ha au3aiiH A/B-tecta, u mpuBeaute mpumep
KaCTOMHOM KOTOpTHI (HallpuMep, Mo BO3PaCTy).

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

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

10. Kaxk ucnonp3oBats Python mis monenuposanus Full Factorial skcnepumenTa ¢ aBymst
daxTopamu (HarpuMep, IBET U TEKCT)?

11. Kakue pitfalls BO3HUKAIOT NIpU peanu3aluy paHIoMHU3aluK B oHnaiiH-A/B-Tectax?

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

13. IlpuBenute mpumep Nested skcriepuMeHTa Jisi TECTUPOBaHUS HHTepdeiica caiita ¢
BJIOKCHHBIMHU DJIEMEHTAMH.

14, Kak crparudukanuss TOMOraeT B aHalIM3€ pE3yAbTATOB MHOTOYPOBHEBOTO
JKCIIepUMEHTa?

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

Tema 3: IIpoaBunyTas cratucruka u anajautuka. CUPED u npyrue metroabl yMeHbIICeHUSA
aucnepcuu. IIpodieMbl MHOKeCTBEHHBIX THIIOTE3 H KOPPEKTHPOBKA Pe3yJIbTATOB.
Bausinne ce30HHOCTH, BHEIIHUX (pakTOpPOB M aBTOKOppeasinuii. PadoTa ¢ HemaeaabHbIMHI
JAHHBIMH: OTJIO’KCHHbIC KOHBEPCHHU, PETCHIIH, 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 TpoOIEMY MHOXKECTBEHHbIX Tunore3 B A/B-tectupoBanun u ee
HOCJIC/ICTBHSL.

4. Kak wmeroasl KOppeKkTUpoBKM (Hanpumep, Bonferroni) pemator mnpoGiemy
MHOKECTBEHHBIX CPaBHEHUI?

5. Uto Takoe Ce30HHOCTh B IaHHBIX A/B-TecToB, 1 Kak OHa BIMSET Ha Pe3yIbTaThl?
6. Kak yuects BHemIHUE (PaKTOpPHI (HapuMep, MPa3AHUKN) TIPH aHAIN3€E SKCIIEPUMEHTOB?

7. OOBSCHUTE TIOHATHE ABTOKOPPEISAIMHA B BPEMEHHBIX psaxX 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. OnwummTe MOCTPOSHHE BOPOHKH KOHBEPCHH U €€ POJIb B HUHTEPIPETALIUN PE3YIbTATOB
A/B-tecra.

11. Kak ucnons3oBars Python mis npumenenuss CUPED Ha cumynrpoBaHHBIX TaHHBIX €
aBTOKOppesuuen?
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12. TlpuBenuTte mpuUMep KOPPEKTHPOBKH PE3YJbTATOB ISl MHOXKECTBCHHBIX THIIOTE3 C
nomo1bro Holm-Bonferroni meroza.

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

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

15. Kak uHTerpupoBarh aHaIN3 PETCHIIHA U BOPOHOK B (PPEHMBOPK MPUHATHUS PEHICHUI
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 3KClIepUMEHTUPOBAHMS

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

2. OnummTe apXUTeKTypy MIaT(HOpMbI SKCIIEPUMEHTOB (HalIpUMep, KOMIIOHEHTHI: JTaHHBIC,
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 (HarpHuMmep,
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 moapazymeBaeTcs MoJ KyabTypOil SKCIIEPUMEHTHPOBAHUS B KOMITAHUN?

8. [lpuBenure mnpuUMep AapXUTEKTYpbl IIATGOPMBI C  HCIOIb30BAaHUEM OIKEH/I-
WHCTPYMEHTOB (HampumMep, Ha ocHoBe Kubernetes).

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

10. OGcyaute >THYECKHE TUIEMMBI B 3KCIIEPUMEHTaX C YYBCTBUTEIbHBIMH JIaHHBIMHU
(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) mcmonb3yrorcss B apXHUTeKType
m1atopmsl A1 00pabOTKU JaHHBIX?

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 MONIHOCTh TEeCTa, M KaK OHA BIMSET HAa WHTEPIPETANUIO0 "HE3HAYNMBIX"
pe3yabTaToB?

3. OOmwsacHUTE, Kak nepeiiTu oT pe3ynbraToB A/B-Tecta k actionable Gu3Hec-peneHuro.
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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 He3HauMMBIE PE3yAbTATHI HE BCEINla 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-recta OT KOMaHIBI K
JenapTaMeHTy.

IIpuMepHbIe 3aganus 1JI KBU3a
KBuz 1

1. Yro Takoe A/B-TecTpoBaHHE KaK CTPATETUIECKUN HHCTPYMEHT?
A) DKCIepUMEHT /JIs1 CpaBHEHHUS ABYX BEPCUN MPOyKTa HA OCHOBE METPHUK, ITOMOTAIOIIUI
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) Kputepuii xu-kBajpar.
B) T-tecr.
C) Z-tecr.
D) baiiecoBckuii ananus.
(ITpaBunbHBIH: B)

3. B A/B-tecte ¢ OuHapHOW METPUKOW (KOHBEPCHS) KAKOW TECT MPUMEHSETCS 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 KIaCCHYECKUE TeCThl 6€3 MOIeITUPOBAHUSI.

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) BpemeHHbIe psibl.
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 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) Tonbko BU3yan3alys TaHHBIX.
D) ®uxcupoBanHble moporu 6€3 ajanTtanuy.
(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 mHorodakropHbIi 3kciepumenT (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 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 cTpatudukanus B 1u3aifiHe FKCIIepUMeHTa?
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 qu3aifH moxoIuT 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) Tosbko ni1st 60JbIINX BEIOOPOK.
C) AnanTuBHBIN 1M3aiiH, TJI€ aHAJIU3 IPOBOJUTCS IIOATAIHO C BO3MOXHOCTBIO 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 Gpopmyn (Hampumep, IF mist rpymnmn) u pivot tables nis ananusa.
(ITpaBunbHbIi: D)

15. Kakoil MeToJ momoraer B aJalTUBHBIX IKCIIEPUMEHTAX Il y4eTa HOBBIX JaHHBIX?
A) OuKCUpOBaHHBIN JU3alH.
B) Tonbko Xxu-KBaapar.
C) baiiecoBckoe 0OHOBIIEHUE UM MOCJIEN0BATENbHbIE 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 TUCTIEPCUH C
KOBapuaTaMHU.
([MpaBunbHbI: D)

2. Kak KOoppeKTHpoBaTh pe3ysIbTaThl A1 MHOXKECTBEHHBIX TUIore3 B A/B-Tecre?
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, yBEIUUHUBAsi MOIIIHOCTb.
B) MoeT BbI3BaTh aBTOKOPPETISIUIO U JIOXKHBIE PE3YNIbTAThI, TPEOYET MOJIETUPOBAHUS
(mampumep, ARIMA).
C) He BiusieTr Ha JaHHEBIE.
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D) Tonbko 1151 peTeHIIH.
(ITpaBuibHbIi: B)

4. Kak paboTaTh ¢ OTJIO)KCHHBIMA 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 MmeTog moMmoraeT ¢ HeuJiealIbHbIMH JJAHHBIMU, TAKUMU KaK PETCHILH?
A) Tonbko XU-KBaapar.
B) be3 pacueros.
C) Ananus BopoHOK u cohort analysis B Python (Hampumep, pandas).
D) ®ukcupoBaHHBIE METPUKH.
(ITpaBunbuslii: C)

6. Kakue npuHUUIIBI apXUTEKTYphI mIaThopMsbl 111 A/B-TecToB?
A) Tonbko GpoHTEH]I.
B) be3 monuTopuHra.
C) TosbKO py4HBIE TTPOLIECCHI.
D) bokena mist panaoMusanuu, GpoHTEH JUIsl OTCIeKUBaHUS, ¢ yueToM pitfalls (Hampumep,
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 PaHIOMHU3ALIMHU WJIM BHEIIHUX (PaKTOPOB.
(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 OTCIASKUBAHUS METPUK B PeabHOM BPEMEHHU.
(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.
(ITpaBunbHbIH: D)

10. Kak yuyecTp 3THKY B 3KCIIEpHMEHTaxX ?
A) UrHopupoBath BIUsSHUE HA [10JIb30BATENEH.
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) OrpaHudeHHue OJHUM TECTOM.
B) Tonbko ans crapramnos.
C) be3 3amuThl IPOEKTOB.
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 unrepnperanumu.
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) lokymeHnTtauus, npe3eHTauuu 1 000CHOBAHUE LIEHHOCTH JIJIs1 PyKOBO/JICTBA.
(ITpaBwibHbIA: 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) /Ui OLIEHKH BIUSIHUSL.
(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 aHaIN3a.
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.
IIpaBuabHnbiii oTBeT: B (Oxnmaercs o60cHOBaHUE B 2-3 MPEATIOKEHUSAX. )

2. PacuerHas 3a1aua
B A/B-tecte xonBepcus B rpynme A: 0.15 (n=1000), B rpymmie B: 0.18 (n=1000). [Ipumenwure z-
Tect st mponopiwii (popmyna: z = (pB - pA) / sqrt(p*(1-p)*(1/nA + 1/nB)), rne p —
o0beMHeHHas Tiporopius ). PaccuunTaiite z-ctatuctuky u p-value (ucmosb3ys HOpMaIbHOE
pacnpenenenue). Matepnperupyiite pe3yastat (ypoBeHb 3HaunMoctu 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 ycnoBusax HeonpeaeneHHOCTH (HU3KHHA TpaduK, CE30HHBIE KOJIeOaHus) MpoaHaTU3upyiTe
(bpeitMBOPK NIpUHATHSA perieHui 1 A/B-Tecta ¢ metpukoii "konBepceus'. Onuimmre, Kak
MHTETPUPOBAThH OaileCOBCKUIT aHaM3 (C alpHOPHBIMUA BEPOSTHOCTSIMH) M YUECTh PUCKH OIINOKU
/I Tuna. [pennoxxure anpTepHATUBY CTAaHAAPTHBIM TECTaM, €CJIM JaHHbIE HEU/I€AJIbHBI.
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) i BioskeHHBIM
(Nested) nauzaitnom. [TpuBenure npumep ans 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
(HoBbIe/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 amantrBHOM 3KCniepuMeHTe (ITOCIeA0BATEIbHBIN JU3aiiH) ¢ AByMs BapuaHTamu (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
HaOJII0JIEHUI U pelnTe, NpoaosKaTh Jiu TecT. UnTerpupyiite Excel s cumysnsiiuu.
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 yBenn4YeHUs 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
[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: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)
[IpOaHANIU3UPYITE BIUsSHUE aBTOKOppesiuuu Ha A/B-tect. OnumunTe KOppeKTUPOBKY AJIs
MHO>KECTBEHHBIX TUoTe3 (Bonferroni) u MeTonb 00pabOTKM HEHUICANbHBIX JaHHBIX (BOPOHKH,
pereniun). [Ipennoxure ppeliMBOPK AJisl yueTa BHEIIHUX (PaKTOPOB.
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O:xunaercsi: AHaJau3 npoodJaeM, MeTobl U pekoMeHaanuu (4-6 npeaio:KeHuii ¢
¢dopmyaamu, HampuMep, A5 KOPPEeKTHPOBKH 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,
NIEPEKOC JaHHBIX ).
Oxunaercs: [IpuHuunsl 1 npuMep (2-3 npeasioxeHus).

11. IIpakTnyeckoe 3a5aHue
PazpabotaiiTe nponecc opkectpanuu A/B-tecra ¢ CI/CD: maru ot uaeu 10 pa3BepThIBaHUS
(panaoMu3anys, MOHUTOPUHT, aHaiau3). ONUIIUTE, KAK UHTETPUPOBATh KYJIbTYPY
SKCTIIEPUMEHTUPOBAHMS (HapuMep, 0Oy4eHHe KOMaH bl ).
O:xupaercs: larn npouecca (4-5 NyHKTOB ¢ HHCTpyMeHTaMH, Kak Git nusa CI/CD).

12. Ananm3 keiica
B ketice aTnueckux npoOiem (HarnpuMmep, BIUSHUE Ha TOJIb30BaTENIe B MOHETU3AIUH )
poaHaIu3UpyiTe MOHUTOPUHT A/B-Tecta. Onuimmre apxuTeKTypy 1aTopMsl ¢ y4ETOM
pitfalls (Hanpumep, bias B JaHHBIX) U MPEATIOKHUTE MEPHI JJISI ITUYHOTO SKCIIEPUMEHTHPOBAHHUS
(manpumep, IRB-nono6usie nposepku). Uuterpupyiite CI/CD ans aBTomMaTu3aiui.
O:xupaercsi: AHAIU3, APXUTEKTYPa M peKoMeHaanuM (4-6 nmpeniosxkeHnii ¢ npuMepamMu).

[IpuMepHOe onHcaHHe UTOTOBOTO NMPOEKTA

33[[31—[1/16 AJIA IIPOEKTA «MOZ[QJ'I]/IPOBZIHI/IC M CJOKHBIA TU3aiH IKCIIEPUMEHTA»

Obwas ungpopmayusi o npoekme

— Ha3Banue mnpoekrta: Pa3paboTka M aHanu3 MHorogaktopHoro A/B-tecra s
ONTUMM3ALMH NTPOIYKTA (HAIpUMeEp, MOOMIIBHOTO MPUJIOKEHUS UK BeO-caiiTa).

— JIucuuniauna m HanpasjaeHue: [IponykrtoBas ananuTuka, HampasieHue 02.03.01
(MaTtemaTuka 1 KOMIBbIOTEpHBIE HAYKH), C UHTEerpanueil puHaHcoBoil ananuTuku (pacuetsl ROI)
Y BU3yaJIM3alli1 JTaHHBIX.

— @opmMmart BbINoIHeHus: MHauBuAyanbHbIi i koMavaHbIN (10 3 yenoBek). [Ipoekt
JOJIKEeH OBITh pealn3oBaH ¢ ucnoib3oBanueM Python (6ubmmotexu: pandas, scipy, statsmodels,
matplotlib) wnn Excel (popmynsr, VBA, Power Query). ®unanbubiii otuer — PDF-noxkyment
(10-15 crpanmu), ¢ mpUIIOkKEHHEM Ko/1a/(aiiiios.

— Cpoku: 4-6 Henens (3Tansl ¢ JeANaiiHaMu, HarpuMep: Heaens | — MIaHupoBaHUe,
Hezens 3 — peanuzaius, Heleas 5 — OTYeT U 3allluTa).

— Pecypenl: JlocTynn K CHHTETUYECKUM JaHHBIM (CT€HEPUPOBATh CaMOCTOSITENBHO WIIN
UCMOJIb30BaTh OTKPBITHIE JaraceTsl, Hampumep, u3 Kaggle mo A/B-tecram). Jluteparypa:
"Trustworthy Online Controlled Experiments” (Kohavi et al.), noxymenrarust mo statsmodels B
Python.

— TpeboBanus k komnereHUusAM: CTYIEHTHI JODKHBI 3HATH OCHOBBI CTATHUCTHKH (t-
TECT, XHU-KBaapar), yMeTb paborate ¢ naHHbiMH B Python/Excel, Bnagetr HaBbIKaMu
MOJICJIUPOBAHUS SKCIIEPUMEHTOB.

Ilenv npoexkma

Pa3paboTtare nu3aitH MHOro(akTOpHOTO MIIM MHOTOypoBHEBOro A/B-Tecta (nanpumep, Full
Factorial wmnmu Nested), peanu3zoBaTh €ro TEXHUYECKH (paHAOMHU3ALUSA, CIUTUT-TPYIIIbI),
IPOAHAJIM3UPOBATh PE3YJIbTAThl C YUETOM CTpaTH(PUKAMU U CETMEHTAIlUH, ¥ OLIEHUTH BIMSIHUE
Ha OusHec-MeTpuku (Hampumep, koHepcuto win ROI). Tlpoekt nomkeH npoeMoHCTPUPOBAThH
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IIPUMEHEHHE MAaTeMATUYECKUX MOJENIEH MU ONTUMHU3ALUU SKCIEPUMEHTOB B  YCIIOBHUAX
pealbHBIX JAaHHBIX, BKJIIOYasl pacyeThl JUCIIEPCUU U KOPPEKTUPOBKH.

3aoauu npoexma

— BpriOparte cuenapuii: Hanpumep, TectupoBanue nByx (GaxtopoB (Bepcus uHTepdeiica u
1LIeHa MOJNCKN) Ha METPUKE KOHBEPCUU B IPUIIOKEHHH.

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

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

— Amnammz: CpaBHUTb METPUKHM, y4ecTb cTpartupukanuio (mo aemorpaduu), OLEHUTH
a/IalITUBHBIE 2JIEMEHTHI.

— busnec-BoiBoabI: Paccuntate ROI u pucku.

Omanvl 8bINOIHEHUS npoexkma

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

— Omnwucarp TUNOTE3y ¥ METPUKH (HAIPUMEp, KOHBEPCHS Kak OMHAapHAas, C UCIIOJIb30BaHUEM
Z-TecTa WK XU-KBaJapar).

— Bribpare tun skcnepumenta: Full Factorial qys Bcex xomOunanumii ¢akropos, Nested
IUISL HEPAPXUUECKHUX TPYIIIL.

— Omnpenenuth crpatudukanuio (pa3aeauTh BBIOOPKY [0 CErMEHTaM, HampuMmep,
BO3paCT/PErruoH) U KACTOMHBIC KOTOPTEHI.

— Ouenuts pazmep BbiOOpku (popmyna: n = (z"2 * p * (1-p)) / €2 nns nponopuuii).
— Cozpare  mmaH  panpomuzanuu  (crmut-rpynnel: - 50/50  wom 33/33/33 s
MHOKECTBEHHBIX ).

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

— CreHepupoBaTh CHHTeTHYeCkHe JaHHble (Hampumep, 10,000 monbs3oBaTeneit c
¢dakropamu: uarepdeiic A/B, nena High/Low).

— PeanuzoBate  pangommsanuio B Python  (ucmomp3yss  random.seed — guis
BocnpousBoaumoct) wiu Excel (VBA nmns coimut-rpymm).

— MHuterpupoBaTh  03KEHI/QPOHTEHA-IEMEHTH  (CUMYyIUpOBaTh  4Ye€pe3  CKPUIT:
MIPUCBOEHUE TPYIII, OTCIEKUBAHUE METPUK).

— JloOaBuTh amanTUBHBIE 3JEMEHTHI: MOCIEAOBATEIbHBIN aHAIU3 (HampuMep, OCTaHOBKA
pu p < 0.05 Ha MPOMEKYTOUHBIX dTaMax).

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

— BbINONHUTE CTAaTUCTUYECKHE TECThI: t-T€CT JUIsl HENpPEpBIBHBIX, XH-KBaJpar s
IIPOIOPLIUH.

— VYdecTh cTpaTHUKAIMIO: AHAIM3UPOBATH MO MOATpYMHNaM (Hampumep, pivot tables B
Excel mmm groupby B pandas).

— MogaenupoBath Biusaue ¢axtopoB: Hcmoas3zoBate ANOVA mis Full Factorial,
JTUHENHYo perpeccuto s Nested.

— Busyanuzuposats: I'paduku pacnpenenenuii, Boponku (matplotlib nnu Excel charts).
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— Paccuurate ROIL: ®opmyna ROI = (IlpuGsute or moGeamBineit rpynmnsl - bazoBas

npubsLIb) / 3aTpaTsl Ha TecT * 100%.

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

— Hamnucate otuer: BBeneHue, MeTomosorusi, pe3yiabTaThl, BHIBOABI (C rpaduxamu u

pacyeramu).

— ToarotoBuTtk npe3entanuto (5—10 ciaii1oB) AJisd 3aIIUTHI.
— 3ammra: JleMoHcTpanus Kona/(aitiioB, OTBETHI HAa BOIIPOCHI.

Kpumepuu 3awumol u oyenxu npoexma

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

KoppektHocTth au3aiiHa u  peanuzamuu  (30%): [lpaBuwibHBI BBIOOpD THIA
skcnepumenTa (Full Factorial/Nested), To4HbIe pacueTbl pa3mepa BBIOOPKH H
parmommuzanuu. OmmoOKu B popMynax MM KOAE CHHKAIOT Oat (Hampumep, OTCYTCTBHE
random.seed — munyc 10 6awios).

Texnuveckass peaausauuss M HHCTPYMeHTHI (25%): KadecTBO KO0/aa/CKpUINITOB
(unTaeMocTh, KOMMEHTapuu, 00padoTka ommbok). Materpanus Python/Excel (Hanpumep,
UCIoNIb30BaHue pandas sl TaHHBIX — IUTIOC; TOJIBKO 0a30BbIe (HOPMYIIBI — MHUHYC).

AHaau3 U MaTteMaTu4deckue pacuerbl (25%): IlpaBuibHOe HpUMeEHEHHE TeCTOB (t-
TeCT/XH-KBajpar), ydeT crparudukanum, wmonemupoBanne (ANOVA/perpeccus).
Bxurouenue ROl u puckoB (Harpumep, pacyeT MOIIHOCTH TeCTa).

Ortuer u Busyanauzanus (10%): Ctpykrypa otdyera (JIOrTH4HOCTb, OTCYTCTBUE OUIMOOK),
KauecTBO rpadukos/Tadnui. [IpesenTanus Ha 3amuUTe (SCHOCTh, OTBETHI Ha BOIIPOCHI).

HNnnoBanmuonnoctr u OmsHec-npuMenenue (10%): OpurnHaidbHBIA CIEHAPUN
b

ajanTanys Moj peaybHble JaHHbIE, MPENIoKEeHUs M0 MaclITaOupOBaHHIO (HaIpUMeED,
unterpamus ¢ CI/CD).

[Tpumepst mwtpados: [lnarmar — 0 Gamos; mpocpouka 3TanoB — MuHyc 10% 3a Henenro;
OTCYTCTBHE 3aIllUThl — HE OLICHUBAETCS.

ﬂOnOﬂHumeﬂbele mp€608CIHM}Z upeKOMeHdauuu

Be3onacHocth M 3TMKA: YOeauTeCh, UTO CHHTETUUECKHE IAHHBIE HE COZIEpKaT pealbHON
NepcoHaNbHON MH(pOpMalNUU; OOCYANTE ITUYECKUE acleKThl (HampuMep, BIMSHUE Ha
MOJIb30BaTeNeH ).

IMoanep:kka: KoHcynbTanuu ¢ MpenoaaBaTesieM eXKeHeIeIbHO0; GOpyM T KOMaHI.

IIpumepsl yenemHbIX MPoekToB: [Iponuibie paboThl BKItoUatoT aHanu3 A/B-tecra ais
e-commerce ¢ Nested-au3aitnom, rie ROI Beipoc Ha 15%.

Pacuiupenne: J[n9 OpoABHUHYTHIX CTYACHTOB — J100aBUTH QJAlTUBHBIE SJIEMEHTHI
(nanmpumep, Bayesian updates).

3apanus AJ1s1 MPOMEKYTOYHOM ATTECTAIMM MO JMCUUILIHHE (MOIYJII0)

Ne n/m Saganue OTtBeT KoMmnerenunus
1 Kaxoit MmeTon ucnonb3yercs 11 onmpeneiaeHus Kpyra 3agad | JlekoMmo3umus YK-2
IIPH ITOCTAHOBKE IIEJTH B MAPKETUHTOBOM DKCIIEPUMEHTE? LeJIM Ha
HU3MEpUMBbIC U
KOHTPOJINPYEMBI
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€ 3aJ1a4n

2 Kakoii moaxoa npuMeHsieTcs1 11 BIOopa crmocoda Orenka YK-2
npoBeneHust A/B-tecta ¢ y4éToM OrpaHHYCHHBIX Tpyno3arpar,
pecypcos? TIPHOPUTH3ATIHS

TUIIOTE3 U
BBIOOp
MUHHMAJIBHO
JOCTAaTO4YHOI'O
00BéMa
BBIOOpKHU

3 Kaxue npaBoBbIe acrieKTbl HEOOXOMMO YIUTHIBATH MTPU CobmoacHme YK-2
cOope TaHHBIX O TTOBEICHHUH T0JIb30BaTEIICH? TpeOOBaHMIA K

3aluTe
MEPCOHANBHBIX
JaHHBIX U
WHPOPMHUPOBaH
HOMY COTJIACHIO

4 Kaxoii mpuHIIMT BcTionb3yeTcs st 000CHOBaHUS oTKa3a oT | CooTHOIIeHHe YK-2

MacIITabHOTO TecTa MpH HeXBaTKe OrokeTa? OXKHTaeMOH
HOJB3BI OT

pesynbpTaTa u

3aTpaT Ha ero
MOJTy4YeHHUE

5 Kaxoit kputepuii onpeaenseT meaecoo0pa3HoCcTh bananc mexmy YK-2

MIPOBEICHHS SIKCIIEPUMEHTA C TOTpeduTensImMu? MOTEHIUATBHON
BBITOJION U
pUCcKaMu
(3KOHOMMYECKH
MHU, IPAaBOBBIMH,
pemyTaluOHHBI
MH)

6 Kaxas sxoHOMHUECKas TEOPHS JIEKUT B OCHOBE aHAJIN3a Teopus YK-9

BbIOOpa MOTPEOUTENSI B YCIOBUSIX HEONPEAEIEHHOCTH? OKuAaeMon
M0JIE3HOCTH

7 Kaxoii HopMaTHBHBIHN aKT perynupyeT S3KOHOMUYECKYIO DenepanbHbIi YK-9

CTOPOHY PEKIAMHOM JIeATENBHOCTH B PD? 3aKkoH «O
pexmame» Ne 38-
@3

8 Kaxoii moka3zaTens UCIONIB3YeTCs TS OLEHKU ROI (Bo3Bpar YK-9
3¢ GEKTUBHOCTH MHBECTHLIMI B MApKETUHIOBBIH Ha MHBECTHLIMH)
AKCIIEPUMEHT?

9 Kaxoit MmeTon mpuMeHsieTcst 71l aHaIn3a dKOHOMUYECKOM CpaBHHTETBHBII YK-9
3¢ GEKTUBHOCTH abTEPHATUBHBIX CTPATErUi MTOBEACHUS? 9KOHOMHUYECKHI

aHanm3 (cost-
benefit analysis)

10 | Kakoit moka3aTeiib OTpa)kaeT J0JITOCPOUHYIO Customer YK-9
9KOHOMHMYECKYIO IICHHOCTb KJIMEHTA, BISIBICHHYIO B X0/1€ Lifetime Value
JKCIIEpUMEHTa? (LTV)

11 Kaxkoe 6a30B0€ 9KOHOMHUYECKOE ITOHSITHE OITMCHLIBAET [Ipenenbuas OIIK-7
JIOTIOJIHUTENIBHYIO TOJIB3Y OT €AMHHUIIBI TOTpebIeHMs? I10JIE3HOCTh

12 | Kakoif 5KOHOMHYECKHUH PUHLIUI UCTIONb3YETCs IS DIaCTUYHOCTh OIIK-7
ONTUMM3ALIMH LIECHOBOH CTPaTEerMy Ha OCHOBE AaHHBIX? crpoca 1o IeHe

13 | Kakoii MeTO/ IO3BOJISIET CHU3UTD 3aTpaThl HA pUBJIeYeHUEe | MUHUMH3ALUS OIIK-7
0e3 moTepr KOHBEPCUH? CAC npu

COXpaHEHUHU
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KayecTBa
Tpaduka

14

Kaxoit a¢dext HabmOgaeTCs MpU CHIKCHUH CPETHIX
M3JICPKEK TIPH YBEIIMYCHUN 00bEMA TECTUPOBAHNS?

Dddext

Maciraba
(economies of
scale)

OIIK-7

15

Kakoii HWHCTPYMCHT HCIIOJIB3YCTCS IJIsA MPOTHO3UPOBAHUA
SKOHOMUYECKUX MOCICACTBUI NU3MCHCHUH B HOBCI[CHI/II/I?

dunaHcoBoe
MO/JIETTMPOBAaHUE
Ha OCHOBE
KITFOUCBBIX
METPUK

OIIK-7

16

Kakoii poccuiickuii 3aK0H peryaupyer o0paboTKy
HEePCOHANBHBIX TAHHBIX B MAPKETHHIOBBIX SKCIIEPUMEHTaX ?

®DenepanbHbIil
3akoH Nel52-®3
«O
MePCOHAIBHBIX
JAHHBIX»

OIIK-8

17

Kaxoii oOmwmii MpHHIUTT TOIKEH COOMI0OAAThCS IPH
HCIIOJIb30BAHNU JAHHBIX YYaCTHUKOB 3KCHepI/IMeHTa?

3aKOHHOCTB,
JI0OPOCOBECTHOC

Th | IIEJIEBOE
WCIIOJIb30BaHKE

OIIK-8

18

Kaxoii nokymeHT TpeOyeTrcs s JIerallbHOTO yIacTHs
nosnb3oBarens B A/B-tecre?

WNudopmupoBan
HOE corJlacue
cyOBeKTa
HePCOHATBHBIX
JaHHBIX

OIIK-8

19

Kakwne Mepsl HE0OX0AMMO MPEANPUHATE PH MIepeaade
JAaHHBIX TPETBUM JINLIAM B paMKax 3KCIIepUMeHTa?

3akiroueHne
JIOTOBOpA U
obecneyenue
COOTBECTCTBUSA
YPOBHIO
3aIUTEI 110
3aKOHY

OIIK-8

20

Kaxoe mpaBo nmeeT yyacTHHK SKCIIEpUMEHTA IPU
aBTOMATH3MPOBAHHOM aHAJIN3E €r0 TOBEICHUs?

IIpaBo Ha
00bsICHEHHE
peleHus,
3aTparuBaromer
0 ero UHTEPEChI

OIIK-8
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