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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma mucuuruimHbl (MOoaynsi) «A/bB  TecTHpoBaHHME» COCTaBICHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpazoBanus — OakanaBpuar no HanpasiaeHuio 02.03.01 «MaremaTrka 1 KOMIIBIOTEPHBIC HAYKH,
npodunp «lIporpamma nByx murmiomoB HUY BIHID u LY «lIpuknagHas MareMaTtuka u
uHPOpPMATHKa», YTBEPKACHHBIA NMPHKa30M MMHHUCTEPCTBA HAYKHM W BBICIIEro 00Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 ropa.

Nzyuenne mucummmabl  (Monyinsi) «A/B  TecTupoBaHWE» BaXHO I IPUHSATHA
000CHOBAaHHBIX PELICHUH Ha OCHOBE TaHHBIX, YTO IMO3BOJSET ONTHUMHU3UPOBATH MPOIYKTHI U
MapKETUHTOBBIE CTPATETUH. DTO IOMOTraeT MUHIMU3HPOBATH PUCKH U MOBBIIIATH 3()(HEeKTUBHOCTH
OHM3HEC-TIPOIIeCCOB 3a CUET OOBEKTUBHOMN OLIEHKU M3MEHEHUH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOodUib
«[Iporpamma ayx nurmuiomoB HUY BIID u LY «llpuknaanas marematuka U uH(GOpMaTUKa» u
BXOJHWT B BapHaTUBHYIO dYacTh bioka 1, Qopmupyemyro ydacTHHKaMu 0Opa30BaTEIbHBIX
OTHONICHUH, KaK TUCIIUILIMHA IO BEIOODY.

Hucturnnuna (Moaybs) usydaercs Ha 3 unu 4 xkypee B 6,7 wiam 8 ceMmecTpe Mo BeIOODY.
JlocTynmHa K W3YYEHHIO TOCINE YCIENIHOrO OCBOEHUS NUCHUIUIMH (Moxmynei): «lIpomykroBas
aHaIUTUKa», «MaTemarnyeckas CTaTUCTUKa.

Heap ndyvyeHusi IMCHUITHHBI (MOYJIs1): OCBOCHUE METOI0B IPOBEJCHUS HKCIIEPUMEHTOB
JUIS OLEHKU U CpaBHEHUS 3(PPEKTUBHOCTU Pa3IMUHBIX BAPUAHTOB PELICHUN C LEJIbI0 MPUHATUS
ONITUMAIIBHBIX OM3HEC-PEIICHUH.

3agayu u3y4eHust JMCUUILIMHBI (MOIYJIS):

— HW3Y4UTb TeopeTHueckue OcHOBbl  A/b-recTupoBaHus, BKIIOYas  MPUHLIMIIBI
HKCIEPUMEHTAJIbHOTO JHU3aiiHa, CTAaTHUCTUYECKON TMIOTE3bl M BEPOATHOCTHBIX MOJEIEH, C
aKI[EHTOM Ha MaTeMaTHYeCKUE METO/IbI JJIsl OLIEHKHU 3(p(PEeKTUBHOCTH U3MEHEHUH B MPOJYKTaX;

— OCBOUTh MPAKTUYECKHE HAaBBIKM peanu3anuu A/B-TecToB ¢ HCIOJIIb30BaHUEM
IPOrPaMMHBIX HHCTPYMEHTOB, Takux kak Python u Excel, Bkirouast coop u 00pabOTKY JaHHBIX,
pacuder MeTpuK (KOHBEpCHs, retention) U aHAINU3 Pe3yIbTaTOB SKCIIEPUMEHTOB,

— pa3paboTaTh yMEHHS B HMHTEpIPETALUU PE3YJbTAaTOB TECTOB, BBIIBIECHUU OIIMOOK
(HampuMep, MHOXKECTBEHHOE TECTUPOBaHHE, HEPaBHOMEPHasl BbIOOpPKA) M STUUECKUX acIeKTax,
INPUMEHSISI KOJMYECTBEHHbIE METOAbl UII MUHHUMHU3ALMU JIOKHOMOJIOXKHUTEIbHBIX BBIBOJIOB U
ONTUMM3ALMH PEIICHUN B pEealbHBIX POEKTAX;

— wuHTerpupoBath A/b-TecTupoBanue B 0oJjiee MUPOKHUE IKOCUCTEMBI aHAJIM3a JaHHBIX,
BKJIIOYash MalIMHHOE OOYy4YeHHE W BHU3yaJU3alUI0, JUIsl MOAJIEPKKM TNPUHATHS pELIEHUN B
IIPOAYKTAaX, C IEMOHCTpALMEN HABBIKOB MIPOEKTUPOBAHUS IKCIIEPUMEHTOB U OLIEHKH MX BIUSHUSA
Ha M0JIb30BaTENIbCKOE TIOBE/ICHUE.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JI2KEH:

3Hamy:

— OCHOBHBIE KOMIIOHEHTHI M 3Tambl npouecca A/b TecTupoBaHMs: MOCTaHOBKA IIENH,
(dopMynupoBaHUE THIOTE3, BBHIOOp METPHK, AM3aiH SKCIEPHUMEHTa, pealu3alus, aHalu3 M
MHTEPIIpETALNS PE3YIbTATOB;

— (¢peliMBOpK npoBeieHust A/b TecToB, BKIIIOYast IOTUKY M B3aUMOCBSI3b KaXKIOr0 dTarna.

— MeToAbl TeXHHuYecKol peanuzanuud A/b TecToB (CIIMT-TpyHmbl, paHIOMHU3aALMA,
02KeH1/PPOHTEHI-UHCTPYMEHTHI);

— KIIOYEBBIE CTAaTHCTUYECKHE TOHATHs: p-value, JOBEpPHUTEIbHBIE HWHTEPBAJbI,
CTaTUCTHYECKAsi 3HAUUMOCTh, MOIITHOCTh T€CTa, MUHUMAJIBHO JIeTeKTUpyeMblid apdexT (MDE);
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— OCHOBHBIE CTATUCTUYECKUE KPUTEPHUH (t-TECT, Z-TeCT, KpUTEPUIl XU-KBAJPaT U Jp.) U UX
NPUMEHUMOCTb B 3aBUCUMOCTH OT TUIIA JaHHBIX U METPUK;

— BO3MOXKHBIE JIOBYIIKM W HCTOYHMKM HUCKaXeHud B A/b  TecTupoBaHuU
(mocnenoBaTeNnbHBI  aHANU3, MHOXECTBEHHOE  TecTUpoBaHHE, 3((EeKThl  HOBU3HBI,
HEOJIHOPOJHOCTH BBIOOPKH U JP.);

ymembp:

— IUIAHUPOBaTh U pa3pabateiBaTh nu3ailH A/b Tecra: ¢opmMynupoBaTh NPOTYKTOBBIE
THIIOTE3bI, OIPEACTIATD eTH, BRIOMPATh KOPPEKTHBIE METPUKH, PACCUUTHIBATH pa3Mep BHIOOPKH U
JUINTEIILHOCTh TECTA,

— 000CHOBaHHO BBIOMPATh CTATUCTUYECKUE METO/BI U KPUTEPUH B 3aBUCUMOCTH OT THIIA
JAHHBIX, pacrpeeeHNs U MOCTABICHHOH 3a/1a4H;

— aHANM3HPOBATh Pe3yibTaThl A/b TECTOB ¢ y4€TOM CTaTUCTUYECKOW M MPAKTHUECKOM
3HAYMMOCTHU, UHTEPIIPETUPOBATh JJaHHBIC B KOHTEKCTE OU3HEC-1IeNel;

— KPUTHYECKH OIICHWBAaTh KOPPEKTHOCTh IPOBEACHUS M aHalu3a TECTOB, BbIABIATH
NOTEHIMATIBHBIE OIIMOKU U NCKAKECHUS,

— (opmynupoBaTh apryMeHTHPOBAHHBIC BBIBOJBI W MPAKTHYECKUE PEKOMEHIALUH IS
MPOJYKTOBBIX PEUICHUH Ha OCHOBE PE3yJIbTATOB SKCIIEPUMEHTOB;

enademp:

— CaMOCTOATEJIbHOE TNIAHUPOBAHHUE, 3aITyCK U CONPOBOXKAeHHE A/b TEeCTOB /1 NpOBEpKU
IPOJYKTOBBIX THIIOTE3,;

— pabora c utatdpopmamu 1 nHCTpyMeHTamMu A/b tectupoBanus (Hanpumep, Optimizely,
Google Optimize, BHyTpeHHHE CIUTUT-CUCTEMBI);

— IpUMEHEHHE CTAaTUCTUYECKUX METOAOB JUIsl aHaiu3a pe3ylbTaTOB TECTOB C
ucnonb3oBanueM Python, SQL winu crienuann3npoBaHHBIX HHCTPYMEHTOB;

— UWHTepIpeTanust pe3ylbTaTOB AKCIEPUMEHTOB M TOATOTOBKA OTYETOB  JUIA
3aMHTEPECOBAHHBIX CTOPOH (MIPOJYKTOBBIE MEHEIKEPhI, MAPKETOJIOTH, PYKOBOJICTBO);

— BBISBJIGHUE U KOPPEKIHsI TOTEHIMAIbHBIX UCKAXKEHUH B ITaHHBIX U IM3aliHE TECTOB;

— MpHUMEHEHHE NPOJBUHYTHIX MOAX0J0B: MHOXECTBEHHOE TECTUPOBAHHE C KOPpEKIMen
(nanmpumep, Bonferroni, FDR), muorogaxtopusie skcniepumenTs! (DOE), cermMeHTHBIN aHaIu3.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

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 ACITEIbHOCT 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 mpakTH9eCKHid OTBIT 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 5KOHOMHYECKHE 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 pelICHHUS
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 TIPUMEHEHHUN
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 mpakTHYECKHiA 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 Copeprxanue TMCHUILINHBI (MOYJIfA) O TeMaM
AUCHUIJIMHBI (MOYJIs1)

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

2 MopnenupoBanue u MHorogakTopHbsIe 1 MHOTOYpPOBHEBBIE 3KcriepuMeHThl (Multivariate, Full
CJIOKHBIN TH3aiH Factorial, Nested). Metonps! Texandeckoii peanuzanuu A/b TecToB (CrumT-
JKCIIEpUMEHTA TPYIIIBL, paHIoMuU3ausl, 69keHa/poHTeHA-HHCTPYMEHThI). CTpaTuduKanms,

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 HHTEPIPETUPOBATH HE3HAYNMBIE

MaciTadupoBaHue
pe3yJIbTaToB

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

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

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

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

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. Ilpaktuueckas cratuctuka st cnenmainuctoB 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. Mamkos. — Mocksa : U3natensctBo FOpaiir,
2025. — 534 c¢. — (Beicmee obOpazoBanme). — ISBN 978-5-534-16695-8. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  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. Uepnsbimena, T. H. fIkyoboBa. — Mocksa : U3garensctBo 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 // OOpazoBaTenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/566065.

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

6. MaTepuanbHO-TeXHHYECKOe 00ecreyeHne

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 00ydaromuxcsi, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

DNEeKTPOHHBIA JOKYMEHT


https://znanium.com/catalog/product/1587437
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[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHH CEMUHAPCKOrO (MPaKTUYECKOrO) THIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCcTalluy, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH Ui MPEACTaBICHUsS y4eOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH.

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

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEUMATU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUYasl JEMOHCTPAallMOHHOE 000pyAOBaHUE.

[TomerieHus 4711 CaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHMs MHBAIUIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOIKITIOYCHUS K ceTu «HTepHeT» H
o0OecriedeHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTEeNbHYIO  Cpeay
YHuBepcurera.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIOAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OUOJIMOTEYHBIM 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

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, MCHOIB3YEMbIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / 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 konupoanusi (backup):

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

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTCUECTBEHHOE | JINIICH3MOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

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 tucuminHebl (Moayis) «A/b TecTupoBaHHe» B paMKax TEKYLIETO
KOHTPOJISI YCTIEBAEMOCTH MCIOJIb3YIOTCS TaKUE BHJIbI 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 IPO(ECCUOHATILHON JIEKCUKHU, 3aKPEIICHUE TPAKTHUYECKUX
npodeCcCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

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

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

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAsl B YI€OHOM 3aBEJACHUH IO

PYKOBOJICTBOM IpenojaBaressi, I/€ CTYACHThl aKTUBHO YYacTBYIOT B OOCYXIEHUSX,
MPAKTUYECKHX 3aJaHUsIX U APYrux popmax B3aMMOACHCTBHUS.
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Jns ycnenmHon moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHUTBCS C TEMOM
3aHATUA WU OCHOBHBIMHU MaATCpUaIaMU, I-ITO6I:.I HMCTb BO3MOKHOCTH AKTHMBHO Y4YaCTBOBAaThb B
oOcyxaeHuu. Takxke MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO IMOMOKET
I1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Ilpakmuueckue 3amamusi — akTHBHAs (opMa OOy4deHHUS, B paMKaX KOTOPOW CTYAEHTHI
OPUMEHSIOT TEOPETHUYECKUE 3HAHMS Ha MPAKTUKE, BBIMOJHSAS 3a7adyd, SKCIIEPUMEHTH WU
YIPaXHEHUS 11 3aKPEIUICHHS HaBBIKOB M yMeHHH. OHU CLIOCOOCTBYIOT Pa3BUTHIO IPAKTHYECKUX
KOMIIETEHIIMH, CTUMYIHPYIOT CAaMOCTOSITEIBHOCTh W TIO3BOJISIFOT MHTETPUPOBATH 3HAHUS U3
Pa3IMYHBIX AUCLUIUIMH B PeaIbHbIC CLIEHAPHH PEIICHHS TPpo0IeM.

JUis ycrenrHoi MOoArOTOBKH K MPAaKTUYECKOMY 3aHITHIO: TIEpel] 3aHATHEM BHHMATEIBHO
U3y4YHTE JIGKIUOHHBII MaTepual MO MPOSKTHOMY MEHEKMEHTY, CBSI3aHHBIA C TEMOW 3aHSATHS
(manmpumep, merononorun Agile mmu ymnpasnenue puckamu B MM-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/UTaliHaM U PacIpeIeIuTe YCHIIH, YTOObI H30€XaTh CIIEIKY 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 KoHTeKcTe MM -TpoekToB (HarpuMep, aHaJIN3 PUCKOB HIIH PACIIPEIe/ICHUE 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 3aHATHSIM.

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
TEMON OOCYXXACHHUS, IPOYNUTATh HEOOXOJMMBIE MaTepHajbl M IMOATOTOBHTH BONPOCHL. BakHO
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 U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATh JUAJIOT C OJHOKYPCHUKAMH,
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
TpeOOBaHUAMHU M CPOKaMH BBINOJHEHUS. PexomeHayeTcs pa3douBaTh 3afaHus Ha HTaIllbl, YTOOBI
n30eKaTh MEPerpy3Kd W JIydllle yCBOUTH Marepuai. lcroib30BaTh pa3iUYHbIE MCTOYHUKH
uH(pOpMalKK, BKJIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee Iiy00oKoro NOHUMaHUS TEMBI.

Keuz — 5TO WHTEpaKTHMBHOE TECTUpPOBAHHE, HANpaBICHHOE Ha IPOBEPKY 3HAHUN U
MOHUMAaHMs U3y4aeMoro MaTepHara.

Jlng ycnemHol NmOAroTOBKM K KBHU3Y PEKOMEHJYETCS BHUMATENIbHO H3YUUTh OCHOBHBIE
MIOHSITHUSL U METO/bI, U3yyaeMble Ha Kypce. [lone3Ho pemars npakTuyecKue 3a1auu U IpUMEpBHI,
YTOOBI 3aKPENUTh TEOpEeTUUYECKUe 3HaHUs. TakkKe CTOUT 0O3HAKOMHUTHCS C TUITMYHBIMU BOTIPOCAMHU
U Gpopmaramu 3a/laHuH, 4YTOOBI JTy4Ille TOATOTOBUTHCS K TECTUPOBAHMIO.

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

Lleas KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIIHAIBHBIC 3HAHUS TI0 OJTHOW WJIM HECKOIBKUM
TeMaM JUCLUUIUIMHBI (MOAYJS) U IPOJEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO PUMEHEHUS.

IIpoexm — uccnengoBarenbckas padoTa 1o Kypey U IMpe3eHTalusl pe3ybTaToB.

Jns ycrienmHoi MoAroTOBKH K MPOEKTY PEKOMEHAYETCS: YETKO ONPEAEIUTh eI U 33a]1a4i
MPOEKTA; COCTABUTh TUIAH Pa0OTHI, pa30WB MPOEKT HA ATAIbl ¢ YKa3aHUEM CPOKOB BBITOTHEHUS
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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.

Camocmosmenvnas paboma — paboTa CTyJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTICIIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAHHBIMHU
MaTepHrajaMH NP MUHUMAJILHOM y4aCTHUHU MperoiaBaTelis. 3aauu CTyICHTa BKIIOYAIOT paboTy
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 00y4YeHUs MO JUCHUILUIUHE (MOIYJII0)

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

OueHuBaHue ypoBHSI Y4E€OHBIX JOCTHKEHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIEr0 KOHTPOJIISl YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTeCTaIUU.

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 JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN

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 IO JMCHUTUIMHE (MOIYJIIO0)

10 OTan4Ho 3auTeHo CTyZeHT MOJHOCTBIO BIAACET 3HAHUSIMU,

9 OTnmnyao 3auTeHo H3JI0KCHHBIMU B pa60qel71 nmporpaMmme, u

) OTIMYHO - riay6oko  ocMeicnseT aucuuiuHy.  OH
CaMOCTOSITEIbHO u JIOTHYECKU
MOCJIE/IOBATEIbHO OTBEYAET HAa BCE BOIPOCHI,
aKleHTUpysT BHHMaHWe Ha  Haubolee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHMBATH, KJlacCU(pUIIUPOBATh, 000011aTh,
KOHKPETHU3UPOBATh M CHCTEMaTH3UPOBATh
I/I3y‘IeHHI)II\/'I MaT€puall, BBIACIAA KIHOYCBBIC
MOMCECHTBI )41 yCTaHaBJIUBas IIPUYINHHO-
CIICICTBEHHbIE CBs3U. YeTko (opmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJbTaThl AHAJIN30B u APYTUX
MCCJIC/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
MOCIIEI0BATENIEHO U BCECTOPOHHE OTBEYACT
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

Ha BCE BOIMPOCHI, aKIICHTUPYSl BHUMaHHUE Ha
Hamboee 3HaYNMBIX MOMeHTax. OH ymeer
aHAIM3UPOBATD, CpaBHHBATb,
KJIACCU(PUIMPOBATD, 00001maTh,
KOHKPETH3UPOBaTh M CHCTEMAaTH3HPOBATH
W3YYCHHBIM  Marepual, BBIACHAS  €ro
KIIIOYEBbIC  ACTMEKThl M yCTaHABIHBAs
MPUYUHHO-CIICJCTBCHHEIC CBSI31.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET PE3YJIbTAThl aHAIHU30B W
JIPYTHX MCCICAOBAaHUM, a TaKKe pelacT
CJIOKHBIC CHTYyallMOHHbIE 3a1aun. CTyneHT
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 TOJBKO CaMble NPOCThIE
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

MpENoJaBarelib 3aJaeT JOMOJHUTEIIbHBIE
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 00YYAIOIIUXCS 110 AMCHHUIINHE (MOLYJIIO0)
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IIpumepHbIe JoMALIHUE 3aJaHUS
Jlomamnee 3aganue 1

3aganue 1

[Tpoananu3upyiiTe AaHHBIE CUMYIUPOBAaHHOTO A/B-Tecta mjis MOOMIBHOTO TPUIIOKEHUS
(mpenoctariensl B ¢aitne datasetl.csv: 1000 monp3oBatenell, METPHUKHA KOHBEPCHU U 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 3aBUCHUMOCTH OT THUIIA JIaHHBIX. B
YCIIOBUSX HEOMPECIIEHHOCTH (HampuMep, HU3KHU TpadukK) Mpeanoxxure GpediMBOPK MPUHATHUS
peuienuii (Hanpumep, OaiiecoBckuii moaxox). Mcnons3yiite Python (SciPy, Pandas) nns pacueron
u Excel ans Bu3yanuzanuu pe3ynbraToB. Pe3ynbrat: oT4yer ¢ pacueramu, rpadukamMu U BEIBOJIaMU
(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.
Cumynupyiite nannbie (500 monp3oBareneil) U peaau3yiTe paHAOMH3AIMIO ¢ cTpaTU(dUKAIUEH
10 CerMEeHTaM (HOBBIE/CTaphie Mojb3oBarenn). Paccuuraiite 3¢deKTsl GakTOpPOB C MOMOIIBIO
ANOVA B Python (Statsmodels). Onummre mocieaoBaTeNbHBIA IKCIECPUMEHT (HAIPUMED,
aJaNTUBHBIN JM3aiiH C MPOMEKYTOUHBIMU TpoBepkamu). Mcnonb3yiite Excel ams 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
¢ astokoppensnueit). [lpumenute CUPED 1ist ymMeHbllIeHUST AMCIIEPCUM U CKOPPEKTUPYITE
pe3yNbTaThl MHOXKECTBEHHBIX runore3 (Meroasl Bonferroni, Holm-Bonferroni). Yurure BHemnue
¢dakropbl (Hanpumep, Mpa3gHUKU) U OTJIOKEHHbIE KOHBEpPCUU (pETEHIUH uepe3 7 AHEH).
[TocTpoiiTe BOPOHKY KOHBEPCUU U OIICHUTE BIMSIHHE CE30HHOCTH Ha pe3ynbTathl. Mcnomb3yiiTe
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 npuniunsl, pitfalls (Hanpumep, yTeuka TaHHBIX)
u unterpauuto ¢ CI/CD. Ilpoananu3upyiiTe STHYECKHE acCHeKThl (Hampumep, corjiacue
M0JIb30BaTENe) U MPEeAJIOKUTE MPOIecC OpKecTpaluu (0T uaeu 10 BHeapeHus). Cumynupyiire
MOHUTOPHHT TecTa (MeTpuku: Tpaduk, omndkn) B Excel. Mcnonssyiire Python s nporotuna
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
pesynpTaTel o ROI) wuHTEpHpeTHUpyHTE 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
3amuUTy Tpoekta (mpe3eHTanus ¢ S5 crnaiinamu). 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).
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I[IpumepHbIe 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
HeomnpeIeJeHHOCTH

1. Yto Takoe A/B-TecTupoBaHUE KaK CTPATETHYECKHI MHCTPYMEHT B OM3HECE, U KaK OHO
MOMOTaeT MPUHUMATh PEIICHUS HA OCHOBE JJAHHBIX?

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

3. B kakux ciydasx npumeHsiercs t-tect B A/B-TecTHpOBaHMHU, U KaKUE MPEATOIOKEHHS
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 MJiS KaTeropHalbHBIX AaHHBIX B A/B-
TECTUPOBAHUU, U IIPUBEAUTE IPUMEP €0 IPUMEHEHMUS.

6. OOBsicHUTE TPUMEHHMOCTh XH-KBaJpaT KpUTEpUS MJIsl METPUK THUMAa "KIMKH TIO
KaTeropusiM" B IKCIIEPUMEHTE.

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

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

9. Kak paccuntarh MOIIHOCTh TecTa Al A/B-skcnepumenTta, U modyeMy 3TO BaXKHO JUIs
MHTEPIIPETALIUN PE3YIbTATOB?

10. B ycnoBusix HEONpPEAENCHHOCTH (HAampuUMeEp, CE30HHBIE KOJeOaHus), Kak
a1anTUPOBaTh (PPEMMBOpPK MPUHATHUS PEIICHUI?

11. Onwumwure, KaKk TUN JAHHBIX (HETIPEpPBIBHBIE VS. KaTEropuaibHbIe) BIUAET HAa 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 NPHUHATUS pelieHui nmomoraroT u3dexars ommbok tumna I u I B
HKCTIEPUMEHTAaX C HEOMPEIEIEHHOCThIO?

Tema 2: MoaenupoBaHue U CJIO0KHBIH AU3aiiH dKciepuMeHTa. MHOro)akTopHbIe U
MHOTroypoBHeBble 3kcniepuMenThl (Multivariate, Full Factorial, Nested). MeToabl
TeXHH4YecKoH peanusanun A/b TecToB (CIVIMT-TPyNNbI, pAaHAOMHU3anHs, 03KeH1/PpoHTEeH -
HHCTPYMeHThI). CTpaTtndgukanms, CerMeHTAlUs U KACTOMHbIE¢ KOTOPTHI.
IlocsienoBarenbHbIe M aJaNITHBHbIE IKCIIEPHUMEHThI

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

2. Omummre Full Factorial nu3aiin skcriepuMeHTa U €ro mpeuMyIiecTBa sl TECTUPOBAHUS
HECKOJIBKUX (PaKTOPOB OTHOBPEMEHHO.

DNEeKTPOHHBIA JOKYMEHT



3. Kak pabotaer Nested nuzaitH B 3KCIeprMEHTaX, U B KaKUX CIydasX OH NMPUMEHSETCS
(HarpuMmep, BIOYKEHHBIE IPYMIIbI)?

4. Kakue MeToJbpl TEXHUYECKON peanu3anu A/B-TecTOB 00ecriednBalOT paHIOMHU3AIHIO
MoJIb30BaTese?

5. OObBscHUTE POJIb CIUIUT-TPYMI B A/B-TecTHpOBaHUM 1 KaK MX PEaTM30BaTh C TIOMOIIBIO
03KEH/I-UHCTPYMEHTOB.

6. Uto Takoe crparudukanus B 3KCIIEPUMEHTaX, U KaK OHa IOMOTAeT CHU3UTH bias?

7. Kak cermeHTanus moyb30BaTeieil BIUseT Ha nu3aiiH A/B-tecta, U mpuBenuTe mpuMep
KaCTOMHOMN KOTOPTHI (HallpuMep, MO BO3pacTy).

8. Uem oTanuaroTcs IMOCJICA0OBATCIIBHBIC OKCIICPUMEHTEI OT CTAaHJAPTHBIX A/B-TectoB?

9. Onunure AaallITUBHBIC OKCIICPUMEHTEI U UX MIPEUMYIICCTBA B YCIIOBUAX OIPaHHUYCHHBIX

pecypcoB.
10. Kak ucnons3oBats Python s mopenuposanus Full Factorial sxciepumenTa ¢ nBymst
(dakTopamu (Harpumep, IBET U TEKCT)?

11. Kakue pitfalls BOZHHKAIOT PH peann3alliy paHI0MHU3alui B oHnaitn-A/B-recrax?

12. Kak wuHTerpupoBath (GpoHTEHA-UHCTpYMEeHTHl (Hampumep, Google Optimize) B
nporecc A/B-tectupoBanusi?

13. IpuBenute nmpumep Nested skcnepumeHTa Uil TECTUPOBAaHUS MHTEpdeiica caita ¢
BJIOKEHHBIMHU 3JIEMEHTaMH.

14, Kak crparudukanusi IOMOTaeT B aHAIM3E pPE3yJbTATOB MHOTOYPOBHEBOTO
IKCIIepUMeHTa?

15. OOpscHUTE, KAaK aJaNTHBHBIE SKCIEPUMEHTHl KOPPEKTUPYIOT AM3ailH Ha OCHOBE
IPOMEKYTOUHBIX TaHHBIX.

Tema 3: IlpoaBunyTas cratucruka u anajgutuka. CUPED u npyrue metroabl yMeHbIICeHUSA
aucnepcuu. IIpodeMbl MHOKECTBEHHBIX THIIOTE3 H KOPPEKTHPOBKA Pe3yJIbTATOB.
Bausinne ce3oHHOCTH, BHEIIHUX (pakTOpPOB M aBTOKOppeasinuii. PadoTa ¢ HemaeaabHbIMHI
JAHHBIMH: OT/I0KEHHbI¢ KOHBEPCUH, PETEHIIH, BOPOHKH

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

2. Kakue nmpyrue mMeTonsl yMeHbIIeHUs nucrnepcenn cymectByioT momumo CUPED, u xax
OHM NIPUMEHSIFOTCS?

3. O0pscHUTEe TpoOIEMY MHOXKECTBEHHBIX TIHIoTe3 B A/B-tectupoBanun u ee
HOCJE/ICTBHSL.

4. Kak wmeroasl KOppeKTUpoBKM (Hanpumep, Bonferroni) pemator npoGiemy
MHO’KECTBEHHBIX CPaBHEHUN?

5. Yto Takoe Ce30HHOCTh B JaHHBIX A/B-TecToB, 1 Kak OHa BIMAET Ha PE3yJIbTaThl?
6. Kak yuectp BHemHUE (PaKTOpPHI (HanmpuMep, Npa3HUKH) IIPU aHAIHU3€ SKCIIEPUMEHTOB?

7. OOBsICHUTE TIOHATUE ABTOKOPPEISAIMM B BPEMEHHBIX pslaX JaHHBIX U €€ BIIMSHHUE Ha
A/B-tecTsrI.

8. Kak paborath ¢ OTJI0KEHHBIMUA KOHBEPCHSAMH B A/B-TecTrpoBaHuM (Harpumep, aepes 7
JTHEi)?

9. Uro Takoe pereHIH (yIep)KaHUE) TMOJB30BaTENe, W Kak €ro aHalu3upoBaTh B
AKCIIEpUMEHTAaX?

10. OnummTe MOCTpOeHNE BOPOHKH KOHBEPCHH U €€ POJIb B MHTEPIPETAINN PE3YTbTATOB
A/B-tecra.
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11. Kaxk ucnons3oBats Python mis npumenenuss CUPED Ha cuMynupOBaHHBIX TaHHBIX C
aBTOKOppesuuen?

12. TlpuBenute mpuMep KOPPEKTHUPOBKH PE3YIbTATOB JJISI MHOXXECTBEHHBIX THIIOTE3 C
nomo1sr0 Holm-Bonferroni metoza.

13. Kak ce30HHOCTb MOXET HCKa3uThb pe3ynbraTsl A/B-tecra, m kak »3To
CKOppPEKTHUPOBATH?

14. OOwbsAcHUTE, TIOUYEMYy HEHJCATbHBIC JIaHHBIC (HampUMep, NPOMYCKH) TPeOyIOT
CIelUaIbHON 00pabOTKHM B aHAIUTHKE.

15. Kak uHTerpupoBaTh aHAIM3 PETCHIIHA ¥ BOPOHOK B (pEeHMBOPK MPHHATHS PEIICHUI
ocie A/B-tecra?

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

1. Kakue npuHIMIIBI JIeXKAT B OCHOBE MOCTPOeHHUs maTgopmsl it A/B-tectoB?

2. OnuimmTe apXUTeKTypY MIaT(HOpMbI SKCIIEPUMEHTOB (HAIPUMEDP, KOMIIOHEHTHI: JAaHHBIC,
ananutuka, Ul).

3. Kakue pitfalls (;oBymku) Bo3HHKAIOT mipu pa3padboTke miaardopmber A/B-TecToB, u Kak
ux u3oexarb?

4. Yto Takoe MOHUTOPHHI SKCIIEPUMEHTOB, U KaKhe METPUKU OH BKJIIOYAET (HAmpHuMmep,
TpapukK, ommoku)?

5. O0bsicHHTEe  3THUYECKUE  acnekThl  A/B-tectupoBanus  (Hampumep,  COTJacue
10JIb30BaTesIeH U privacy).

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

7. Urto moapazymeBaeTcs MoJ KyabTypOoil SKCTIEPUMEHTHPOBAHUS B KOMITAHUN?

8. IlpuBeaure mpuUMeEp apXUTEKTyphl MIaTGOpPMbI C  UCIOJNb30BaHUEM OdIKeHA-
MHCTPYMEHTOB (Hampumep, Ha ocHoBe Kubernetes).

9. Kak MOHHTOPWHT TIOMOTaeT BBISIBJIATH aHOMaMu B A/B-Tecte BO Bpems ero
MIPOBEICHHUS?

10. OG6cyaute >TUYECKHE TUIEMMBI B 3KCIIEPUMEHTaX C YYBCTBUTEIbHBIMH JIAHHBIMHU
(Harpumep, 310pOBBE MOIb30BATEINEH ).

11. Kak CI/CD nporecchl yCKOPSIIOT 3anyck 1 aHainu3 A/B-tectos?

12.  Onummte poib KyJbTYphl SKCIIEPUMEHTHPOBAaHUS B MaciuTabupoBanun A/B-TecToB
B KOMaHJE.

13. Kakue unctpymentsl (Hampumep, Apache Kafka) mcmonb3yrorcsi B apXurektype
1atopmsl A1 00pabOTKU JaHHBIX?

14, Kax wusbexarp pitfalls, Takux Kak yTeyka MJaHHBIX, B HHPPACTPYKTYpE
HKCIIEPUMEHTOB?

15. IlpuBemute mpuMep MOJHOrO Tpolecca opkecTpauuu A/B-tecta or uaen a0
BHEJ[PEHUS Pe3yIbTaTOB.

Tema 5: UnTepnperanus u Mmacmraduposanue pe3yJabTatoB. Ot A/b k Ou3Hec-pemieHnIo:
KaK HHTEepNpeTHPOBATH He3HAYHMBbIe pe3yabTaThl. Macmrabupoanue A/b TecToB B
KOMIIAHHUH.

1. Kak uHTepnpeTHpoBaTh HE3HauuMMble pe3yiabTaThl A/B-Tecra B KOHTEKCTe OH3HecC-
pemeHunin?
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2. Uto Takoe MOIIHOCTh TECTa, M KaK OHA BIWAET HAa HWHTEPIPETAIHI0 "HE3HAUYUMBIX"
pe3yabTaToB?

3. OOmwsacHUTE, Kak niepeiiTu oT pe3ynbraTtoB A/B-Tecta k actionable Gu3Hec-pemeHuro.

4. Kakue cTpaTeru MmacmrabupoBanus A/B-TecToB CyIiecTBYIOT B KOMIIAHUH (OT MUJIOTA
K rio0aibHOMY)?

5. Uro BiIIOYaeT 3amuTa npoekta A/B-tecra (Hanpumep, pe3eHTalus pe3yibTaToB)?

6. Kak yuects skoHOMHYeckyro mLeHHOCTH (ROI) mpu wuHTepmperannu pe3ynbTaToB
JKCIIepUMeHTa?

7. IlpuBeaure mpuMep, KOrja HE3HAUYMMBIA pe3ynbTaT A/B-Tecrta Bce ke MPUBOIUT K
BHEJPEHUIO U3MECHEHHU.

8. Kak macmrabupoBaTh SKCIIEPUMEHTHI B OOJIBIIONW KOMITAHUH C YYE€TOM KYJIBTYPHBIX
O6apbepoB?

9. OnumwmTe CTPYKTYpy MpE3CHTAlMU I 3aluThl mpoekrta A/B-tecta (KirodeBbie
Craipl).

10. Kak ucnonb3oBats Python s pacuera ROI Ha ocHoBe nanubix A/B-Tecta?

11. Tlouemy He3HAYHMMbIC PE3YJILTAThI HE BCET/Ia 03HAYAOT OTCYTCTBHE 3P PEKTa, U KaKk
9TO OOBSACHUTH OU3HECY?

12. Kakme MeTpuKM ycmexa HCHONB3YIOTCS MpH MacmTtabupoBanuu A/B-TecToB
(manpumep, adoption rate)?

13. OO®bsacHUTE POIb CTEHKXOJICPOB B 3alIUTE U BHEIPEHUU PE3YIbTaTOB SKCIIEPUMEHTA.
14. Kak uHTerpupoBath pe3ynsTaThl A/B-TecTa B 10ITOCPOUHYIO CTpATETHi0 KOMIIAHUU?

15. IlpuBenute mnpumep ycremHoro MacmradupoBanus A/B-Tecta OT KoMaHIbI K
JerapTaMeHTy.

IIpumepHble 3a1aHus ISl KBH3A
KBus 1

1. Yto Takoe A/B-TecTpoBaHME KaK CTpPATETHYECKUN HHCTPYMEHT?
A) DKcrIepUMEHT ISl CpaBHEHUS /IBYX BEpCUH MPOAYKTa Ha OCHOBE METPHUK, TOMOTAFOIINN
IPUHUMATD PELICHUS B YCIOBUSAX HEOIMPEICIEHHOCTH.
B) Meton nns ciydaiiHoro Bel0Opa BapMaHTOB 0€3 aHalu3a JaHHbIX.
C) AHanu3 TOJIbKO KaUeCTBEHHBIX JAHHBIX 0€3 ydeTa pUCKOB.
D) Ilponecc 6e3 nHTErpani MaTeMaTUYECKUX MOJIEEH.
(ITpaBunbHBIH: A)

2. Kakoii craTHCTHYEeCKHI TECT JIydIlle UCTIONB30BaTh JIJIsl CPABHEHUS CPETHUX 3HAYCHUN B
A/B-TecTe ¢ HepepbIBHBIMU JJAHHBIMU M HOPMAaJIbHBIM pacipeiecHueM?
A) Kpurepuii xu-kBazapar.
B) T-tecr.
C) Z-tecr.
D) baiiecoBckuii aHanus.
(ITpaBunbHbIi: B)

3. B A/B-tecte c OuHapHON MEeTpHKOW (KOHBEPCHSI) KaKOW TECT MPUMEHSIETCS IS
Iponopuuin?
A) T-tecr.
B) Kputepuit xu-kBanapar.
C) Z-tecr.
D) CUPED.
(ITpaBunbusIii: C)
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4. Kak ¢pperiMBOpK NpuHATHA perieHui B A/B-Tecte yuuThIBacT HEONIPEACICHHOCTD?
A) UrHopupyeT puUCKH OMIUOKH.
B) ®okycupyercs ToapKo Ha p-value.
C) IIpumMeHseT TOIBKO KIACCUYECKUE TECTHI 0€3 MOAEIUPOBAaHUS.
D) Ucnonb3yet GaiiecoBCKHE METOIbI 17151 OOHOBIICHUSI BEPOATHOCTEH HA OCHOBE JIAaHHBIX.
(ITpaBuibHbIii: D)

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

6. Kakoii HHCTpYMEHT MOXHO HCITOJIb30BaTh I pacyera p-value B A/B-tecrte ¢ Python?
A) Excel VLOOKUP.
B) Tonbko pyunbie popMyIIbL.
C) be3 MareMaTH4eCKMX PacyeTOB.
D) Statsmodels (Hanpumep, proportions_ztest).
(ITpaBunbHbIi: D)

7. B ycnoBusix HeonpeaeaeHHOCTH, KaKoH MOJX0/1 HoMoraeT B (peiMBOpKe MPUHATHUS
petieHuii?
A) UrnopupoBaHue BHEIIHUX (aKTOPOB.
B) MonenupoBaHue clieHapHeB C UCIIOJIb30BAHUEM BEPOATHOCTHBIX PACIPEEIICHUN.
C) Tosbko BU3yanu3anus JaHHBIX.
D) ®uxcupoBanHbie oporu 6€3 ajanTtanuy.
(ITpaBwiibHBI: B)

8. Kaxoii tect sryume st 601bpmmx BeIOOpOK (n > 1000) B A/B-Tecte?
A) T-tecr.
B) Kputepuii xu-kBaapar.
C) baiiecoBckuii 11 MaJIbIX JTaHHBIX.
D) Z-tect (npubinmkeHHe HOPMAIBLHOTO).
(ITpaBunbHbIH: D)

9. Yro takoe mHorodakTopHbIi skciepumenT (Full Factorial) B A/B-tecte?
A) DKCHIEpUMEHT C OIHUM (PaKTOPOM.
B) Tonbko BI0KEHHBIE TPYIIIIHI.
C) Hu3aiin, TecTupyronmii Bce koMOuHanuu ¢pakTopoB (Harmpumep, 2x2 i AByX (aKTOpOB).
D) be3 pannomu3zarumu.
(ITpaBunbasIit: C)

10. Kak peanm3oBats panaomusanmio B A/B-Tecte TexHnueckn?
A) PyuHoii BbIOOp TOJIB30BATENEH.
B) Tonbpko ppoHTEHA-CKPUIITHI.
C) be3s ydera cerMeHTaIuu.
D) Ucnonb3oBanue 63KeHI-UHCTPYMEHTOB (Hampumep, Python random) st cmut-rpynm.
(ITpaBunbHbI: D)

11. Yro Takoe cTpatudukanms B [u3aiiHe IKCIEpUMEHTa?

A) CnyuaitHoe pacnpezeneHue 6e3 rpyril.
B) Paznenenne BpiOOpKU Ha ciiou (CTpatThl) 1j1s Oanmanca (HarpuMep, o BO3PacTy).
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C) Tonbko a1 OOJIBIINX TaHHBIX.
D) Urnopupoanue nemorpadum.
(ITpaBwiibHBI: B)

12. Kakoii qu3aifH IOJIXOJUT JIsl MHOTOYPOBHEBBIX dKcniepuMeHTOB (Nested)?
A) Ionuplii hakTOpHal.
B) Tonbko aganTUBHBIE TECTHI.
C) be3 kacCTOMHBIX KOTOPT.
D) Brnoxennsle rpynsl (HalipuMep, 0JIb30BaTeNI BHYTPU PETHOHOB).
(ITpaBwitbHBIHA: D)

13. Yro Takoe mocieaoBaTenbHbINA IKCIEpUMEHT B A/B-Tecte?
A) OnHOPA30BBINA TECT.
B) Tonbko amst 601bIIUX BHIOOPOK.
C) ApanTuBHBIN AW3aiiH, T/Ie aHAIU3 IPOBOJUTCS MMOATAMHO C BO3MOXXHOCTHIO OCTAHOBKH.
D) be3 monuropuHra.
(ITpaBunbuslit: C)

14. Kaxk unTerpupoBaTh cermenTanuio B A/B-tecre ¢ Excel?
A) Tonbko rpadukmu.
B) bes pacueros.
C) Tonbko Python.
D) Ucnons3oBanue dpopmyn (Hanpumep, IF s rpynm) u pivot tables ans ananmsa.
(ITpaBwibHbIH: D)

15. Kaxoiif MeTos momMoraer B aJjaliTUBHBIX SKCIIEPUMEHTAX JJI y4eTa HOBBIX JaHHBIX?
A) OuKCHpPOBaHHBIN AW3alH.
B) Tonpko xu-kBanpar.
C) BaifecoBckoe 0OHOBIIEHME WK TOCIE0BaTeNbHbIE TecThl (Hampumep, SPRT).
D) be3 moznenupoBanusi.
(ITpaBunbusIit: C)
KBu3 2

1. Yro trakoe CUPED B A/B-tecte?
A) Metoa yBenuueHus AUCIIEPCHUH.
B) Tonbko 15t mpomopIiHii.
C) Amnauor t-tecra.
D) Controlled-experiment Using Pre-Experiment Data i1 yMeHBIIIEHUS TUCTIEPCHE C
KOBapHaTaMH.
(ITpaBunbHbI: D)

2. Kak KoppeKTHpoBaTh pe3yIbTaThl sl MHOKECTBEHHBIX THITOTE3 B A/B-Tecte?
A) UrnopupoBats npooiemy.
B) Tonbko yBennunBaTh BEIOOPKY.
C) be3 maremaTHYeCKUX MOIMPABOK.
D) Ucnonp3oBats MeToa Bonferroni (nemuts alpha Ha uncio tectos).
(ITpaBumnbHbI: D)

3. Kak ce3onHOCTD BiusieT Ha A/B-Tect?
A) TToJIOKUTENEHO, YBETHMUNBAs MOIIHOCTb.
B) MoskeT BBI3BaTh aBTOKOPPEISAIIUIO M JIOXKHBIC PE3YJIbTaThI; TPEOYET MOACTUPOBAHHUS
(manpumep, ARIMA).
C) He Bnusier Ha naHHEBIE.
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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) Hcnosp30BaTh KOTOPTHBIN aHAIN3 U MOJCIH BeKHBaHuUs (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 apXUTEKTYpbI T1aThOopMbI 17151 A/B-TecToB?
A) Tonbko GpoHTEH]I.
B) be3 monuTopuHra.
C) TosibKO py4HBIE TTPOLIECCHI.
D) bokena mist panaoMusanuu, GpoHTEH JUIsl OTCIeKUBaHUS, ¢ yueToM pitfalls (Hampumep,
bias).

(ITpaBwibHbIH: D)

7. Yro Takoe pitfalls B moctpoernu miaTdopmbl IKCIEPUMEHTOB?
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) 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 OOJBIINX KOMITAHUH.
D) AromaTu3zanus nmpoueccos (uzest — paszBepTeiBaHue — aHanu3) ¢ Git u pipeline.
(ITpaBunbHbI: 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 abTepHATUBHBIE TUIIOTE3BI (Hapumep, "no
difference" He 3Haumt "no effect").
(ITpaBwitbHbIHA: D)

12. Yro Takoe macmrabupoBanue A/B-TecToB B KOMIaHuu?
A) OrpaHu4eHHue OJHUM TECTOM.
B) Tonbko ans crapramnos.
C) be3 3amuThl IPOEKTOB.
D) ITocTtpoenue KynbTypbl SKCIEPUMEHTUPOBAHUS U TUIAT(HOPMBI I MHOKECTBEHHBIX 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 BkiIIOYAET 3alllUTy IPOEKTA B MacCIITAOMPOBaHUU?
A) TonpKO TEXHUYECKHE OTUETHI.
B) bes ananuza.
C) TosbKO TaHHBIC.
D) JlokymeHTanusi, mpe3eHTaui 1 000CHOBaHNE IIEHHOCTH JIJIsl PYKOBOJICTBA.
(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 gpperimBopkos (Hanpumep, OEC unu decision trees) /Ui OLIEHKU BIMSIHUSL.
(ITpaBunbHbIH: D)

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam
KonTtpoabsHnas padora

1. Teopernueckuii Bonpoc (MHOKeCTBEHHBbIH BbIOOP)
Yro takoe A/B-TecTupoBaHue Kak cTpaTernyeckuii HHCTpyMEHT?
A) Metoa cinyyaitHoro BeIOOpa BapuaHTOB 0€3 aHaIM3a.
B) OxcnepuMeHT 115 cpaBHEHNUS JBYX BEPCUN MTPOJAYKTAa HA OCHOBE METPUK U JAaHHBIX, C LEJIBIO
MPUHSTHS PEIIEHUH B YCIOBUIX HEONPEAEIEHHOCTH.
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 ist mponopiuii (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 pe3yastat (ypoBeHb 3HaunMoctu 0.05).
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O:xunaemplii pacuert: z = 2.45, p-value = 0.014 3naunmo). (Mcnons3yiite Python: from
statsmodels.stats.proportion import proportions_ztest.)

3. AHaim3 kelica
B ycnoBusx HeonpeaeneHHOCTH (HU3KUHA TpaduK, Ce30HHBIEC KOJICOaHNUs) MpOaHATU3UPYITE
(bpeltMBOPK NIPUHATHS pelieHui 111 A/B-Tecta ¢ MeTpukoii "konBepeus'. OnummTe, Kak
MHTETPUPOBAThH OaileCOBCKUIT aHaM3 (C alpHOPHBIMUA BEPOSTHOCTSIMH) M YUECTh PUCKH OIINOKU
/I Tuna. [Ipennoxure anpTepHAaTUBY CTAaHAAPTHBIM TECTaM, €CJIM JaHHbIE HEU/I€AIbHBI.
Osxupaercsi: Onucanue mwaros, gopmy.a (Hanpumep, 1Jis1 0ailecOBCKOro 0OHOBJICHUST) U
BbIBOJ (3-5 npenJsio:keHuii).

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

5. IIpakTHyeckoe 3a1anue
Paspabotaiite nu3aitn A/B-Tecta ¢ panmomMu3zanueil 1 crpatuuKanyeid mo cermeHTam
(HoBbI€/cTaphIe MONIb30BaTeN ). ONUIINTE MIary peanu3anuu: cruT-rpymnisl (50/50),
uHcTpyMeHTHI (Python nst pannomuszanmu: random.sample), 1 Kak y4ecTh KaCTOMHBIE KOTOPTBHI.
O:xunpaercs: aru ¢ konom nim popmyaamu (3-4 nyHkra).

6. PacueTHas 3a1aua
B agantuBHOM 3KcniepuMenTe (Tociae10BaTeNIbHbIN Tn3aiiH) ¢ NByMs Bapuantamu (A/B) u
metpukoid CTR (0.1 B A, 0.12 B B, nucnepcus 0.01, n=500 na crapre). Mcnons3yiite kpurepuii
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, ¢ ucioib3oBanunem z-kpurepusi). (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
(mpenpimymias, 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 BIUSHUE aBTOKOppesiuu Ha A/B-tect. OnumunTe KOppeKTUPOBKY AJIs
MHO>KECTBEHHBIX TuroTe3 (Bonferroni) u MeToib 00pabOTKH HEUICANbHBIX JaHHBIX (BOPOHKH,
pereniun). [Ipennoxure ppeliMBOPK AJisl yueTa BHEIIHUX (PaKTOPOB.
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Oxunaercsi: AHaJIM3 Npo0.ieM, MeTOAbI U peKoMeHaanuu (4-6 nmpenyioxeHuii ¢
¢dopmyaamu, HampuMep, A5 KOPPEeKTHPOBKH p-value).

10. Teoperuueckuii Bonpoc (OTKPBITHII)
OnumuTe NPUHIUIB ApXUTEKTYPHI TIAaTGopMbl 1711 A/B-TectoB (Hampumep, 63KeH T IS
pangomu3anuu, GpoHTEH U1 oTcaexkuBanus). [Ipusenurte npumep pitfalls (Hanmpumep,
NEPEKOC JAHHBIX).
Oxunaercs: [IpuHuunsl 1 npuMep (2-3 npeasioxeHus).

11. IIpakTnyeckoe 3a5aHue
Paspaboraiite nporecc opkectparuu A/B-tecta ¢ CI/CD: miaru ot ujaeu 10 pa3BepThIBAHUS
(panaoMu3anys, MOHUTOPUHT, aHaiau3). ONUIIUTE, KAK UHTETPUPOBATh KYJIbTYPY
9KCHEPUMEHTUPOBaHUS (Hapumep, 00y4eHue KOMaH/Ibl).
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 )
IpoaHaIU3UpyiTe MOHUTOPUHT A/B-Tecta. Onummure apxuTeKTypy IiaTopMbl C y4eTOM
pitfalls (Hanpumep, bias B JaHHBIX) U MPEATIOKHUTE MEPHI JJISI ITUYHOTO SKCIIEPUMEHTHPOBAHHUS
(nanpumep, IRB-nono6usie mposepku). Uuterpupyiite CI/CD ans aBTomMaTu3aium.
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 unghopmayusi o npoekme

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

— JIucuuniauna m HanpasjaeHue: [IponykrtoBas ananuTuka, HampasieHue 02.03.01
(MaTtemaTuka 1 KOMIBIOTEpHBIE HAYKH), C UHTErpanueil puHaHcoBOM aHanuTuku (pacuetsl ROI)
Y BU3yaJIM3alli1 JTaHHBIX.

— @opmMmart BbINoIHeHus: MHauBuAyanbHbIi i koMavaHbIN (10 3 yenoBek). [Ipoekt
JOJKEeH OBITh peann3oBaH ¢ ucmoib3oBaHueM Python (6ubmmotexu: pandas, scipy, statsmodels,
matplotlib) mwim Excel (popmyne, VBA, Power Query). ®unanbusiii otyer — PDF-gokyment
(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 CaMOCTOSTEIbHO WIIU
UCMOJIb30BaTh OTKPBITHIE JaraceTsl, Hampumep, u3 Kaggle mo A/B-tecram). Jluteparypa:
"Trustworthy Online Controlled Experiments” (Kohavi et al.), noxymenrarus mo statsmodels B
Python.

— TpeboBanus k komnereHUusAM: CTyIEHTHI JOJDKHBI 3HATh OCHOBBI CTATUCTHKH (t-
TECT, XHU-KBaapar), yMeTb paborate ¢ naHHbiMH B Python/Excel, Bnagetr HaBbIKaMu
MOJICJIUPOBAHUS SKCIIEPUMEHTOB.

Ilenb npoexkma

Pa3paboTtare nu3aitH MHOro(akTOpHOTO MIIM MHOTOypoBHEBOro A/B-Tecta (nanpumep, Full
Factorial wmnmu Nested), peanu3zoBaTh €ro TEXHUYECKU (paHAOMHU3ALMUSA, CIUIUT-TPYIIIHI),
IPOAHAJIM3UPOBATh PE3YJIbTAThl C YUETOM CTpaTH(PUKAMU U CETMEHTAIlUH, ¥ OLIEHUTH BIMSIHUE
Ha OusHec-MeTpuku (Hampumep, koHepcuto win ROI). TIpoext nomkeH npoeMoHCTPUPOBAThH
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IIPUMEHEHHE MAaTeMATUYECKUX MOJCIEH NI ONTUMHU3ALHUU JKCIEPUMEHTOB B  YCJIOBHUAX
pealbHBIX JAaHHBIX, BKJIIOYasl pacyeThl JUCIIEPCUU U KOPPEKTUPOBKH.

3aoauu npoexma

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

— PeamuzoBars amzaiin: Full Factorial (2x2), Nested (mosnb3oBaTenu B peruoHax) HIH
Multivariate ¢ KaCTOMHBIMH KOTOpPTaMH.

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

— Amnamms: CpaBHUTh METPUKHM, y4yecTb cTpartuukanuio (mo nemorpaduu), OICHUTH
a/IalITUBHBIE 2JIEMEHTHI.

— busnec-BoiBoabI: Paccuntate ROI u pucku.

Omanvl 8bINOIHEHUS npoexkma

1. IlnmanupoBanue u qu3aiin (Hemxeas 1-2, 20% BpeMeHHU):

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

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

— Omnpenenuts crpatuukanuio (pasgeauTbh BBHIOOPKY IO CErMEHTaM, HalpuMmep,
BO3paCT/PErruoH) U KACTOMHBIC KOTOPTEHI.

— Ouenuts pazmep BoiOOpkH (hopmyna: n = (22 * p * (1-p)) / €2 1w mponopimii).
— Cozpare  mmaH  panpomuzanuu  (crmut-rpynnel: - 50/50  wom 33/33/33 s
MHO>KECTBEHHBIX ).

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).

— MWuterpupoBaTh  09KEHI/PPOHTEHA-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):

— DBBINOIHUTE CTaTUCTUYECKHE TECThI: (-T€CT JJIA HENPEPBIBHBIX, XU-KBAaJApaT s
IIPOIOPLIUH.

— VYuecth cTpatudukanuio: AHATU3UPOBATH MO MOATpYMIaM (Hampumep, pivot tables B
Excel mmm groupby B pandas).

— MopnenupoBats BiusHHE (GakTopoB: HMcmomb3zoBath ANOVA g Full Factorial,
JTUHEWHYIo perpeccuto ais 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% BpemeHn):

— Hammcars otuer: BBCI[CHI/IC, MCTOJ0JIOTHA, PE3YJIbTAaThbl, BbIBOJbI (C Fpa(bI/IKaMI/I n

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 (wim 5-0ampHON IMIKale: 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
skcnepumerTa (Full Factorial/Nested), To4yHble pacueThl 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, KOMMEHTapuH, 00padoTka ommook). MaTerpanus Python/Excel (Hanpumep,
UCIoNIb30BaHue pandas sl TaHHBIX — IUTIOC; TOJIBKO 0a30BbIe (HOPMYIIBI — MHUHYC).

AHaau3 U MaTteMaTu4deckue pacuerbl (25%): IlpaBuibHOe HpUMeEHEHHE TeCTOB (t-
TeCT/XH-KBaapar), yder crparudukanum, wmonenmupoBanne (ANOVA/perpeccus).
Bxurouenue ROI u puckoB (Harpumep, pacyeT MOIITHOCTH TeCTa).

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

NuHoBauuonHocts u  OusHec-mpumeHenne (10%): OpuruHanpHbI —CLEHAPUH,

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€60661H1/l}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 eXKeHeenbHO0; GOpyM I 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 ATTEeCTAIMM 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 BeIOopa crocoda 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 MapKETUHTOBBIH Ha MHBECTHLIMH)
AKCIIEPUMEHT?

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

aHanm3 (cost-
benefit analysis)

10 | Kakoit moka3aTesib OTpa)kaeT J0JIrOCPOUHYIO 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 TOTPeOIeHUs ? 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-D3
«O
MEPCOHATBLHBIX
JTAHHBIX)

OIIK-8

17

Kaxoii oOmmwii TpHHIUTT TOJKEH COOMIOAAThCS TTPH
HCIIOJIb30BAHNU JAHHBIX YYaCTHUKOB 3KCHepI/IMeHTa?

3aKOHHOCTB,
JI0OPOCOBECTHOC

Th | IIEJIEBOE
WCIIOJIb30BaHKE

OIIK-8

18

Kaxoii nokymeHT TpeOyeTcs sl JIerallbHOTO yJaCTHsI
nosnb3oBarens B A/B-tecre?

WNudopmupoBan
HOE corJlacue
cyOBeKTa
HePCOHATBHBIX
JaHHBIX

OIIK-8

19

Kakwne Mepsl He0OXOAMMO NPEANPHUHATE 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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