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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma mucuuruiHbl (MOaynsi) «A/bB  TecTHpoBaHHME» COCTaBICHA B
COOTBETCTBUH C (hefiepalbHBIM TOCYJapCTBEHHBIM OOpPA30BATEIBHBIM CTAHAAPTOM BBICILIETO
oOpazoBanusi — OakanaBpuar mo HampasieHuio 38.03.05 «busznec-undopmaruka», mpopuib
«bn3Hec-aHanMTHKaY, YTBEP)KACHHBIHN MTPHKa30M MUHUCTEPCTBA HAYKH U BBICIIETO 00pa30BaHUS
Poccuiickoit ®eneparum Ne 838 ot 29.07.2020 roaa.

N3ydyenne mucummummabl (Moxynsi) «A/B  TecTupoBaHHME» BaXHO JUIL  TPHUHATHS
000CHOBaHHBIX peIHeHI/Iﬁ Ha OCHOBC JAaHHBIX, YTO IHO3BOJIAACT ONTUMU3HUPOBATH IMPOAYKTBI H
MapKETHHTOBBIE CTPATETUH. DTO IIOMOTaeT MUHUMHU3HPOBATh PUCKH U MOBHIMIATH 3 (HEKTHBHOCTb
OU3HEC-TIPOIIECCOB 3a CUET OOBEKTUBHOM OIEHKH U3MEHEHUM.

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

Hacrosimmas muciurinHa (MOIyJIb) BKIIFOUEHA B YYC€OHBIH IUIaH 110 MPOrpaMMe MOATOTOBKH
OakamaBpuata mo HampasieHnio 38.03.05 «busHec-undopmaruka», npodwis «buzHec-
aHAJMTHKA» W BXOJUT B BapUaTHBHYI 4dacTh bioka 1, dopmupyemyro ydacTHUKaMu
00pa30BaTeNbHbIX OTHOIIEHNUH, KaK JUCIIUIUIMHA 110 BBIOODY.

Jucnumimza (Moayb) uzydaercs Ha 3 kypee B 6 cemectpe. JlocTynHa K U3y4eHHIO [TOCIIe
YCIICIIHOTO OCBOCHUS TUCIUILTHH (Moyneit): «[IpoaykToBasi aHaIMTHKAY.

Hesb u3y4eHus AUCUUIINHBI (MOLYJI51): OCBOEHHE METO/I0B IPOBEICHUS HIKCIIEPUMEHTOB
JUTSL OLIEHKU U CpaBHEHHS d(PPEKTHUBHOCTH Pa3IMUHBIX BAPHAHTOB PEUICHUN C IENBI0 TPUHSITHS
ONTUMAJIbHBIX OM3HEC-peIeHUH.

3agauu u3yveHusi AMCUUILIMHBI (MOAYJIA):

— UW3YYUTh TEOpeTHYecKue OcHOBbI  A/B-recTmpoBaHus, BKIIOYas TMPUHIMIIBI
HKCIEPUMEHTAJIbHOTO JH3aiiHa, CTaTUCTUYECKOM TI'MIOTE3bl U BEPOATHOCTHBIX MOJIENEH, C
aKLEHTOM Ha MaTeMaTHYeCKUE METO/IbI AJIsl OLEHKHU 3(p(PEeKTUBHOCTU U3MEHEHUH B IPOJYKTaX;

— OCBOUTh IPAKTUYECKHE HAaBBIKM peanu3anuu A/B-TecToB € HCIOJIb30BaHUEM
POrpaMMHBIX HHCTPYMEHTOB, Takux kak Python u Excel, Bkirouast cOop 1 00pabOTKy JaHHBIX,
pacueT MeTpuK (KOHBepcHs, retention) U aHaINU3 pe3yIbTaTOB SKCIIEPUMEHTOB;

— pa3paboTaTb YMEHHs B WHTEpIpPETalMM pe3yJIbTaTOB TECTOB, BBISBICHUH OIINOOK
(HarpuMep, MHOKECTBEHHOE TECTUPOBAHKE, HEPAaBHOMEpPHAsl BHIOOPKA) M 3TUYECKUX AaCIEKTax,
IIPUMEHSISI KOJMYECTBEHHBIE METOAB! UII MHHHMU3ALMU JIOKHOIOJIOXKHUTEIBHBIX BBIBOJOB U
ONTUMM3ALMU PEIICHUHN B pealbHbIX MPOEKTAaX;

— wuHTrerpupoBaTh A/b-TecTrpoBaHue B 0osiee IMUPOKHE IKOCUCTEMbI aHAIN3a JTaHHBIX,
BKJIIOYas MalIMHHOE OOyueHHe M BM3YaJIM3allUIo, A TOJJAEPKKU MPUHATHS pelIeHudl B
MPOAYKTaxX, C IEMOHCTpaIMell HaBBIKOB MPOEKTUPOBAHUS HIKCIIEPUMEHTOB U OLIEHKH MX BIUSHUS
Ha M0JIb30BaTEIbCKOE TIOBEJICHUE.

B pe3yabTare 0CBOEHUSI TUCHMIIMHBI (MOYJIs1) 00yYAIOUIUIICS 10/IKEH

3Hamy:

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

— (peiimBopk npoBenerus A/b TecToB, BKIIIOUAast JOTHKY U B3aUMOCBSI3b KaX/10T0 dTara.

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

— KJIIOYEBBbIE CTAaTHUCTUYECKUE TIOHATUA: p-value, JOBEpUTENIbHbIE HMHTEPBAIbI,
CTaTHCTUYECKasi 3HAYMMOCTh, MOIITHOCTh TE€CTa, MUHUMAJIbHO AeTeKTHupyeMblil apdext (MDE);

— OCHOBHBIE CTaTUCTHYECKHE KPUTEPUH (t-TECT, Z-TECT, KpUTEPU XU-KBAJPAT U Ap.) U UX
IPUMEHUMOCTb B 3aBUCUMOCTH OT THUIIA JAHHBIX U METPHK;
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— BO3MOXHBIC JIOBYIIKM ¥ HCTOYHHUKM HCKakeHWd B A/b  TectmpoBaHUM
(mocnemoBaTeNpHBIA  aHANNW3, MHOXXECTBEHHOE  TecTupoBaHue, JI((EKTsl  HOBU3HHI,
HEOJHOPOJHOCTH BBIOOPKH H JIp.);

ymembp:

— IUIAHMPOBaTh M paszpabateiBaTh nu3ailH A/b Tecra: ¢opmynMpoBaTh MPOTYKTOBBIC
THITOTE3BI, OTPEACIIATh 1eTTH, BRLIOUPATh KOPPEKTHBIE METPUKHU, PACCYUTHIBATH pa3Mep BHIOOPKHU U
JUINTEIILHOCTh TECTA,;

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

— aHaJIM3HUpOBaTh pe3ynbTaThl A/b TecTOB ¢ y4€TOM CTATUCTHUYECKOW M MPAKTHUECKOU
3HAYMMOCTH, HHTEPIIPETUPOBATH JAHHBIC B KOHTEKCTE OU3HEC-TIENICH;

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

— (dopmynupoBaTh apryMEeHTHPOBAHHBIC BBIBOJBI U MPAKTHYCCKUE PEKOMEHIAIUU LIS
MPOJYKTOBBIX PEIICHUH Ha OCHOBE PE3yJbTATOB KCIICPUMEHTOB,

enademp:

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

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

— TpPUMEHEHWE CTAaTUCTHYECKUX METOJOB JIJIsi aHajwW3a pe3ylbTaTOB TECTOB C
ucnonb3oBanuem Python, SQL iy crienuain3upoBaHHBIX HHCTPYMEHTOB;

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

— BBISBJICHUE W KOPPEKIUS MTOTEHITMAIBHBIX UCKAKCHHUH B IAHHBIX M TU3aliHE TECTOB;

— TPUMEHEHUE MPOJIBUHYTHIX MOJXO0JIOB: MHOXXECTBCHHOE TECTUPOBAHHUE C KOPPEKITUECH
(manpumep, Bonferroni, FDR), mHOrOakTOpHBIE 3KcniepumenThl (DOE), cerMeHTHBIM aHau3.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Copep:xanue HNupuxartop Ilepeuens NIaHMPyeMbIX Pe3yJbTATOB
KOMIIeTeHII U KOMIIeTeHLIMH 00y4eHMsI 10 JUCHUILIMHE (MOLYJII0)
YK-1. Crioco0en YK-1.1. 3HaeT MeTO/bI IOMCKA U aHANIN3a
OCYILECTBIIATH MOUCK, nHpOpPMAaLUH B 00JIACTH aHAJIUTUKHY,
KPUTUYECKUH aHANN3 U OCHOBHBIE MIPUHIIUITBI KPUTHIECKOM OLIEHKH
cuHTe3 HH(popManuy, HCTOYHUKOB MHPOPMALIUH U HX
HIPUMEHSTh CUCTEMHBIH PENICBAaHTHOCTH.
HOJXOZ ATl peLeHUs YK-1.2. YMeeT KpUTHUECKH OLICHUBATh UCTOUHUKHI
MOCTaBJICHHBIX 3a/1a4 nHGOPMALIUN U CHHTE3UPOBATh JaHHbIC U3
Pa3IMYHBIX UICTOYHUKOB JJIsl PEILICHHUS
3a[a4, IPUMEHITh CUCTEMHBIN MOIXO0 K
aHaJM3y U PELICHUIO KOMIUIEKCHBIX
pooJieM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI €
COBPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHAMH JJI51 00pabOTKH
uHpopMayu, GOpMyTUPOBAHUH U
CTPYKTYpUPOBAaHUH 3a]1a4 Ha OCHOBE
NOJy4eHHOH nHpOopMauu
OIIK-3. Crioco0eH ynpaBIsiTh OIIK-3.1. 3HaeT MPHUHIUIIBI YIIPaBICHUS TpOoIleccaMu
IpoLeccaMy CO3JaHMs U pa3pabOTKH U BHEIPEHUS IPOAYKTOB U
UCIIOIb30BaHHMS ycIyr B cdhepe nHPOPMAIMOHHO-
MPOJIYKTOB H yCIYT B KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
ctepe OIIK-3.2. YMeer pazpabarbIBaTh alrOpUTMbI U
MH()OPMAIIIOHHO- [IpOrpaMMel, 00ecIIeUnBaIOIINE
KOMMYHUKaIIMOHHBIX 3¢ PEKTHBHOE CO3/IaHHE M UCTIONB30BaHHE
TEXHOJIOTHi, B TOM UH(QOPMAITMOHHBIX TIPOTYKTOB
4ucye pa3pabaTbIBaTh OIIK-3.3. HMeeT npakTU4YECKUH ONBIT B yIIPaBICHUH
ITOPUTMBI U MIpOeKTaMu B 06JacTu HHHOPMALOHHO-
MPOTrPaMMBI AJIST UX KOMMYHHKAIIMOHHBIX TEXHOJIOTHI,
MPaKTUYECKOU BKJIIOYAsi KOOPIMHAIIMIO KOMaH/I U
peanusannu PECYpPCOB [UIsl TOCTHXKEHUSI [TOCTABICHHBIX
neneu
OIIK-4. CriocobeH moHUMaTh OIIK-4.1. 3HaeT OCHOBHBIE MTPUHIIHITBI Pa0OTHI
TPUHIMITEL PA0OTHI UHQOPMAITMOHHBIX TEXHOJIOTUH U UX
MH(POPMALUOHHBIX BIIMSIHUE HA OM3HEC-TIPOLIECCHI
TEXHOJIOTHIi; OIIK-4.2. VYMeeT HCITOJIb30BaTh METOIBI
UCIIOJIb30BaTh MIpoTrpaMMHBIE CpeJICTBa Jisi cOopa,
WHQOPMAITUIO, METOIBI 00paboTKH U aHaIM3a HHPOPMAIUH,
U TPOTpaMMHBIE obecrieunBasi KAYeCTBEHHYIO
cpeznctsa ee cOopa, HH(POPMALMOHHO-aHATUTUIECKYIO
00paboTKHU U aHaIH3a MOJIICPIKKY
JUTsE UHPOPMAIIMOHHO- OIIK-4.3. HmeeT nmpakTUUEeCKUA OTBIT B TPUMEHEHUN

aHAJIMTUYECKOM
MTOAICPYKKY TIPHHSITHS
YIPABICHUECKUX
pereHuit

AHAJIMTUYCCKUX HHCTPYMCHTOB JJIsA
OOAACPKKHU HNPUHATUA YIIPABIICHYCCKUX
pe]_HeHI/Iﬁ B OpraHu3aliugax
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IK-1. Criocoben IK-1.1. 3HaeT KJIF0YEBbIE METOMbI
UCIIOJIb30BaTh €CTECTBEHHOHAYYHbIX, 3KOHOMUUECKUX U
OCHOBHBIE METO/IBI UT-aucuunnug, npuMeHseMbIe B
€CTeCTBEHHOHAYYHBIX, npodecCHOHANBHON AEATETLHOCTH
skoHoMuYeckux u UT- IK-1.2. YMeeT HHTETpHUPOBATh Pa3THIHBIC
JUCLUIUINH B METOAOJIOTHYECKUE TTOAXOABI IS
npodeccuoHaNbHON [IPOBEIECHUS TEOPETUUECKUX U
JeSITeTbHOCTH JUISI 9KCIIEPUMEHTAIBHBIX UCCIICIOBAHUI
TEOPETUYECKOIO U IK-1.3. HMeeT npakTU4eCKUH OINBIT IPUMEHEHUS
IKCTIIEPUMEHTAIILHOTO METOZOB B pealIbHbIX IPOEKTaX IS
HCCIICIOBAHUS JMOCTHKEHHS HAYYHBIX U MTPAKTHYECKUX

pe3yabTaTOB

I1K-2. Crocoben I1K-2.1. 3HaeT OCHOBHBIE MATEMATUUECKHUE METOIBI
UCIIOJIb30BaTh 1 MHCTPYMEHTAJIbHBIE CPEICTBA,
COOTBETCTBYIOITHI TIpUMEHSIEMBIE TSI 00pa0OTKY M aHATN3a
MaTeMaTHYEeCKHH UHQOpMaITUH
anmapar u [K-2.2. VYmeer 3¢ hekTHBHO HCTIONB30BATH
MHCTPYMEHTAJIbHBIC MaTeMaTHYECKUH anmapar JUIst
CpeacTBa JUIs CHCTEMAaTH3allH JaHHBIX U PEIICHUS
00paboTKu, aHaH3a u npodecCHOHANBHBIX 3a]a4
CUCTEMAaTH3aLUU [K-2.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI €
UHPOPMAIIUH [0 TEME HHCTPYMEHTAaMH aHalu3a HH(POpPMaLuH B
MCCIIEIOBAHUS IS paMKax MCCiIe0BaTeIbCKUX IPOEKTOB
perleHus 3a1a4y
npoheCcCHOHATBHOMN
JeSITeITbHOCTH

I1K-8. Crioco6eH mox [1K-8.1. 3HaeT MPUHIUIIBI U CTAaHIAPTHI YIIPABICHHUS
PYKOBOJCTBOM MIPOCKTaMHU
crienuanucTa dosee
BEICOKOI! KATEropui [K-8.2. VYmMeer pazpabaTeIBaTh IUIAHBI U
OCYIIECTBIATH OpTaHU30BBIBATH IPOCKTHYIO JAEATEIEHOCTD
IUTAHMpOBAHME 1 B COOTBETCTBHHU C YCTAHOBJICHHBIMHU
OpraHH3aIHIO CTaHIAapTaMu
NPOEKTHOI [1K-8.3. NmeeT npakTHYECKHii OMBIT y4aCTHUS B

JCATCIIBHOCTHU Ha
OCHOBC CTaHAapTOB

Y1paBJICHUA IPOCKTAMU

MIPOEKTHOM paboTe, BKIIHOYAs
TUITAHUPOBAaHUE U KOOPIMHAIIMIO 3324
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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 MopnenupoBaHue 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,

CerMeHTalus U KaCTOMHbIE KOropThl. [locnenoBarensHble U afaNTHBHBIC
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

YHUBEpCUTET  pacrnojaraeT TMOJHBIM  HAa0OpPOM  JHUIICH3HOHHOTO H  CBOOOJHO
pacnpocTpaHsieMOro MpPOrpaMMHOT0O oOecredeHus, BKIIOYash MPOAYKTHl OTEYECTBEHHOI'O
IIPOU3BO/ICTBA.

Kaxxaplii cTyneHT B TedeHHe BCero mnepuoaa OOy4YeHHs IOJIy4YaeT HWHIAWBHIYaJbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEeIbHOM Cpefie YHUBEPCUTETAa. OTHU CHUCTEMBI MPEAOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 32 €r0 Mpe/IeaMH.

Crynentram o0ecriedeH yJalleHHBIH JIOCTYIl K COBPEMEHHBIM MPO(eCcCHOHAIBHBIM 0a3aM
JaHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

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 : UH®PA-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 BeposiTHOCTEH M MaTeMaThyeckas cTaTUCTHKa : yuyebnuk / 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 : M3natensctBo 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. YnpasieHue npoayKTOBOM MOJIUTUKON : y4EOHUK U IPAKTUKYM IS
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 : YI€OHUK M IPAKTUKYM ISt By30B / A. M.
Yepusimena, T. H. SIky6oBa. — Mocksa : U3narensctBo IOpaiit, 2025. — 368 c. — (Bricuiee
obpazoBanmue). — ISBN 978-5-534-16619-4. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560140.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUIUIMHAPHON TOATOTOBKM, INPAKTHUECKOW U HAay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.
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[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHH CEMUHAPCKOrO (MPaKTUYECKOrO) THIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAIllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKHUMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIlUMH JUIs TPEACTaBICHUS yIeOHOH
nHpopMaIuu OOJIBIION ayAUTOPHUH.

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

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEUHMaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomerieHus 4711 CaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHMs MHBAIUIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIEHBI KOMIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOYCHHS K ceTh «VHTepHeT» U
o0OecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIOAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHHKAITMOHHON ceTH «VHTEepHET», 3JICKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JAHHBIX ¥ HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(u3naHus, Kypca, I0KyMEHTA)
1. | Hayunas snektponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit deneparuu

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

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

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

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

[lepeueHr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3snonnoe / cB000IHO

pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:

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

BpaysepsbI:

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 pacIpoCTpaHsIeMOe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

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

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

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

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTCUECTBEHHOE | JINIICH3MOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Crampmaprasii Russian Edition

Cpenbl pa3padoTKu:

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

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

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

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

B nporecce uzyuenust tuctumianHebl (Moayisi) «A/b TecTupoBaHHe» B paMKax TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH MCIOJIb3YIOTCS TaKUE 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 PO(ECCUOHATIBHON JIEKCUKHU, 3aKPEIVICHUE TPAKTHUYECKUX
npodeCcCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHCTEMaTHYeCcKOe, TOCIENOBATEIIFHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCIEKT JIEKIHI: 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 MOMBITATHCS HAMTU OTBETHI B PEKOMEH0BaHHOU nuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YAaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMoJIaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO

PYKOBOJICTBOM TpenojaBaTeiisi, TIA€ CTYICHTbl AaKTUBHO YYacTBYIOT B OOCYXICHUSX,
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 HUMCTb BO3MOKHOCTH AKTHMBHO Y4YaCTBOBATbH B
oOcyxaeHuu. Takxke MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO IMOMOKET
I1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Ilpakmuueckue 3amamusi — akTHBHAs (opMa OOydeHHUS, B paMKaX KOTOPOW CTYAEHTHI
NPUMEHSIOT TEOPETHUYECKHE 3HAHHMS Ha MPAKTUKE, BBIMOJHAS 33Jaud, SKCIEPHUMEHTHl WU
YIPaXHEHUS 11 3aKPEIUICHHS HaBBIKOB M yMeHHH. OHU CLIOCOOCTBYIOT Pa3BUTHIO IPAKTHYECKUX
KOMIIETEHIINH, CTUMYIHMPYIOT CAMOCTOSITEIBHOCTh W IO3BOJIAIOT HMHTETPUPOBATH 3HAHHUA M3
Pa3MUYHBIX AUCLUIUIMH B PealbHbIEC CLIEHAPHH PEILICHUS TPOOIIEeM.

JUis ycrenrHoi MOoArOTOBKH K MPAaKTUYECKOMY 3aHITHIO: TIEpel] 3aHATHEM BHHMATEIBHO
U3y4YHTE JIGKIUOHHBII MaTepual MO MPOSKTHOMY MEHEKMEHTY, CBSI3aHHBIA C TEMOW 3aHSATHS
(manmpumep, merononorun Agile unm ympasnenue puckamu B MM-mpoekrax), yToOBI Tydiie
NOHMMAaTh KOHTEKCT 33/1a4 U NPUMEHSTh 3HAHWS Ha MPAKTUKE; pa3JeinTe 3aHATHE HA JTalbl B
CBOEM IIIaHE: IOArOTOBKA, aKTUBHOE BBIIOJHEHME 33/1a4, 0OCyXIeHue U pediekcus. Y aeaure
BHHMaHHeE Jie/UTallHaM U PacIpe/IeIUTe YCHIIHS, YTOObI H30€XaTh CIEIKU U (JOKyca Ha KIIFOUEBBIX
acIieKTax; BOBJICKAWTECh B IPYNIIOBYIO paboTy, 3aJaBaliTe BOIPOCHI IPETIOIaBATEII0, 00CYKIalTe
UJIeu C OJHOTPYNIHUKAMHM W TPHUMEHSIHTE KPUTHYECKOE MBIIIICHUE Ui peIleHHs 3aaad,
0co0eHHO B KoOHTeKcTe MM -poekToB (HanpuMep, aHaJIu3 PUCKOB HIIH PACIIpeIe/ICHHE PECYPCOB);
HIOCJIE 3aHATHUS MPOAHAIN3UPYHTE, YTO yAaNOCh, KAKHE OMIMOKHM ObUTH JOMYIIEHBI, U 3aIHIINTE
KJIFOYEBbIE BBIBOJBI. Mcmionb3yiiTe 00paTHYIO CBSI3b OT MpENnogaBaTess Ul yIydlIeHUs! HAaBBIKOB
¥ TTOJITOTOBKH K CIIEIYIOIINM 3aHSATHSIM.

Ayoumopnas paboma — akTHBHas paboTa CTyAEHTa Ha CEMUHApE, €ro OTBETHI Ha BOIPOCHI
IPEenoAaBaTessl U y4acTHe B JUCKYCCHU.

JIns yCTIenIHOTO y4acTHsl B CEMHHApE CTyJeHTaM PEKOMEHIYeTCs 3apaHee 03HAKOMHTHCS C
TEMOH OOCYXXACHHUS, MPOYUTATh HEOOXOIMMBIE MaTE€pHalbl U MOJATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh M BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHS M apTyMEHTUPYSI HX.
[Ipr oTBeTax Ha BOMPOCHI MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
onupasich Ha U3yYEHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
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 TMEPerpy3Kd W JIydlle YCBOUTHh Marepuai. Mcrmomb30BaTh pa3inyHble WCTOYHHKH
uH(pOpMalKK, BKJIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee Iiy00oKoro NOHUMaHUS TEMBI.

Keuz — 5TO WHTEpaKTHMBHOE TECTUpPOBAHHE, HANpaBICHHOE Ha IPOBEPKY 3HAHUN U
MOHMMAaHHMs U3y4aeMoro Marepuara.

Jlns ycnemHol moAroTOBKM K KBHM3Y PEKOMEHJYETCS BHUMATENbHO W3YYUTh 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 Gpopmaramu 3a/laHuH, 4YTOOBI JTy4Ille TOATOTOBUTHCS K TECTUPOBAHMIO.

Koumponvhasa 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 (MOAYIS) ¥ IPOJEMOHCTPUPOBATh HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUSI.

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 Pa3HOOOPa3HbIC 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
U3y4EHHE OTICIIBHBIX TEM M BOIIPOCOB y4EOHOM JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAHHBIMHU
MaTepHralaMH NP MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCITEKTaMH JISKIHiA (00paboTKa TEKCTa), TOBTOPHOE U3y4eHUE YUeOHBIX MAaTEPHAJIOB, TJIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAHUA COPMUPOBAHHOCTH KOMIIETEHIUH 10
AUCHHUILIMHE (Moay./110) «A/B TectupoBanue»

OueHuBaHue ypoBHSI Y4E€OHBIX JOCTHKEHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIUH.

[IpomexyTouHasi aTTecTAllUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B opme
9K3aMeHa, Py TOM MPOBOJAMTCS OLICHKA KOMITETSHIINH, C(OOPMUPOBAHHBIX IO TUCIUTIINHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaauIIMOHHON

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 MOJIHOCTBIO BIAACET 3HAHUIMH,

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
UCCJIC/IOBAHU, & 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 TMCHUTUINHE (MOIYJIIO0)

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 MCCICAOBAaHUM, a TaKKe 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 TUCHIMILTAHE (MOYJII0), HO UCTIHITHIBACT
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
HaOOpOM 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 TECTUPOBAHNE, HANIPABIEHHOE HA
MIPOBEPKY 3HAHUH W MIOHUMaHISI 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 pacyéra 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 JoMAaLIHUE 3aJaHUS
Jlomamnee 3aganue 1

3aganue 1

[Tpoananu3upyiiTe AaHHBIE CUMYIUPOBAaHHOTO A/B-Tecta mjis MOOMIBHOTO TPUIIOKEHUS
(mpenoctaBiensl B ¢aitne datasetl.csv: 1000 mons3oBarenell, METPUKH KOHBEPCHH W BPEMEHH
ceccuu). Paccuuraiite t-TecT M z-TeCT A CpaBHEHMs JBYX BapuaHToB (A u B) mo merpuke
KOHBEPCHH; MIPUMEHHUTE KPUTEPUN XU-KBaJpaT IJisi KaTerOpHalbHBIX JAaHHBIX (HarpuUMep, THUII
ycTpoicTBa). OOBsICHUTE MPUMEHUMOCTh KaXKJIOTO TECTa B 3aBUCUMOCTH OT THUIIa JaHHBIX. B
YCIIOBUSX HEOMPECIIEHHOCTH (HampuMep, HU3KUM Tpauk) npemioxure GpperiMBOpPK TPUHATHS
peuienuii (Hanpumep, OaiiecoBckuii moaxox). Mcnons3yiite Python (SciPy, Pandas) nns pacueron
u Excel ans Busyanuzanuu pe3ynbratoB. Pe3ynbrar: oTyer ¢ pacueramu, rpadukaMu U BEIBOJIaMU
(2-3 crpanup).

3aganue 2

Cnpoektupyiite MHOTrodakTopHbIi dkcriepumenT (Full Factorial) myis TectupoBanust nByx
dakTopoB: 1BeT KHOMKH (3 ypoBHSI) W TEKCT Mpu3biBa (2 ypoBHs) Ha cailiTe e-COmmerce.
Cumymupyiite gansbie (500 monap3oBaTeNell) U peau3yiTe paHJOMH3AIMIO C cTpaTH(UKaueit
10 CErMEHTaM (HOBBIE/CTaphie IMOJb30BaTeNn). PaccunTaiite 3¢deKkTsl GakToOpoB ¢ MOMOIIBIO
ANOVA B Python (Statsmodels). Onummre mocieaoBaTeNbHBIA IKCIECPUMEHT (HAIPUMED,
aJaNTUBHBIN JM3aiiH C MPOMEKYTOUHBIMU TpoBepkamu). Mcnonb3yiite Excel mis mportotuna
crumT-rpynmn u Python st MmonenupoBanus. Pesynbrar: ko, Tabiuiia pe3yinbTaToB U aHamu3 (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 MHOKECTBEHHBIX runore3 (Metoasl Bonferroni, Holm-Bonferroni). Yurure BHemHue
¢dakropbl (Hanpumep, Mpa3gHUKU) W OTJIOXKEHHbIE KOHBEPCUU (PETEHIUH uepe3 7 JHel).
[TocTpoiiTe BOPOHKY KOHBEPCUU U OIICHUTE BIMSIHHE CE30HHOCTH Ha pe3ynbTathl. Mcnomb3yiiTe
Python (Pandas, NumPy) nns pacueroB u Excel ans rpagukos. PesynbTar: oTueT ¢ pacueramu,
JuarpaMMaMH U peKOMeHIausIMu (2—3 CTpaHHULIbI).

3aganue 4

Onumute apxutekrypy mmiardgopmel aius A/b-tectoB (Hampumep, Ha ocHoBe Google
Optimize niam KaCTOMHOM cucteMsl). Beinenure npuniunsl, pitfalls (Hanmpumep, 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, omndkn) B Excel. Mcnonssyiire Python s nporotuna
CKpHUIITa MOHUTOPHHTa. Pe3ynpTaT: tuarpamMmma apXuTeKTypbl, ONUCAaHHUE 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
3HaueHus). [Ipennoxure crpareruto MacTabupoBanus (0T MUJIOTA K KOMITAHUN) U IOATOTOBHTE
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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MIPUHSATHUS peIIeHU (HampuMep, ociIeIoBaTeabHbIN ananu3). Mcnons3yiite 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 nmanasle (600 monp3oBareneil) ¢
paHzomMu3anued M cerMeHTanueil (mo perumonam). Peanusyilite ananTUBHBIM Ju3aiiH ¢
MIPOMEKYTOUYHBIMU OCcTaHOBKaMu. Paccumraiite ahdextsl B Python (Statsmodels). Ucnons3yiiTe
Excel mist Tabnuir. Pe3ynbrat: Au3aitH 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. Micnomnp3yiite 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
CI/CD. Cumynupyiite mporiecc B Excel. PesysnbraT: onucanue u auarpamma (2 CTpaHuiibl).

3aganue 5

WuTepnpetupyiite He3HaunMble pe3yibTathl A/B-tecra (dataset6.csv: 1200 3amuceit) u
npeIokuTe Om3Hec-pemenus. Onummre MacmradupoBanue (0T KOMaHABI K JIENapTaMEHTY).
[ToaroroBeTe MUHHU-3amIUTY (3 cnaiiga). PaccuuTaiite momHocts 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 HCIONB3YHTe
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 TMmoTe3sl 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 11 NOATOTOBKH K CEMUHapaMm

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

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

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

3. B xakux ciydasx npumeHsercs t-tect B A/B-TecTHpOBaHHMHU, U KaKUE MPEAIOIOKEHHSI
OH TpeOyeT (HampuMep, HOPMAITLHOCTh pacpeesieHus)?

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

5. Kakoif kputepuil (Xu-KBagpar) MOAXOAWT MJi1 KaTerOpHalbHBIX JaHHBIX 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 (HAampuUMep, 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
CUMYITUPOBaHHBIX 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 u3bdexars ommbok tumna I u II B
HKCTIEPUMEHTAaX C HEOMPEIEIEHHOCThIO?

Tema 2: MoaenupoBaHue U CJIO0KHBIH AU3aiiH dKciepuMeHTa. MHOro)akTopHbIe U
MHOTroypoBHeBble 3kcniepuMenThl (Multivariate, Full Factorial, Nested). MeToabl
TeXHH4YecKol peanusanun A/b TecToB (CIVIMT-TPyNNbI, pAHAOMHU3anHs, 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 NpeuMyIiecTBa s TeCTUPOBAHUS
HECKOJIBKUX (PaKTOPOB OTHOBPEMEHHO.
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3. Kak pabotaer Nested nuzaitH B 3KCIeprMEHTaX, U B KaKUX CIydasX OH NMPUMEHSETCS
(HarpuMmep, BIOYKEHHBIE IPYMIIbI)?

4. Kakue MeToJbpl TEXHUYECKON peanu3anu A/B-TecTOB 00ecrednBalOT 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 1moyb30Bareseil BIuseT Ha nu3aiiH A/B-tecta, u mpuBenauTe mpumMep
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 ans monenuposanus Full Factorial sxciepumenTa ¢ n1Bymst
(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-tectupoBanus?

13. IpuBenute nmpumep Nested skcnepuMeHTa Ui TECTUPOBAaHUS MHTEpdeiica caifta ¢
BJIO’KEHHBIMHU 3JIEMEHTAMHU.

14, Kak crparudukanusi IOMOTaeT B aHAIM3E pPE3yJbTATOB MHOTOYPOBHEBOTO
IKCIIepUMeHTa?

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

Tema 3: IlpoaBunyTas cratucruka u anaautuka. CUPED u npyrue metroabl yMeHbIIeHUSA
aucnepcuu. IIpodeMbl MHOKECTBEHHBIX THIIOTE3 H KOPPEKTHPOBKA Pe3yJIbTATOB.
Bausinne ce3oHHOCTH, BHEIIHUX (pakTOpPOB M aBTOKOppeasinuii. PadoTa ¢ HemaeaabHbIMHI
JAHHBIMH: OT/I0’KEHHbIe KOHBEPCHH, 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. O0wsicauTe mpoOIIEMy MHOKECTBEHHBIX rumore3 B A/B-TecTupoBaHMHM U ee
HIOCJIC/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 (PakTOphl (Hanpumep, Mpa3AHUKN) IPH aHAIN3€ 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 pereHIIH (yIep)KaHUE) TMOJB30BaTENe, M KaK €ro aHaau3upoBaTh 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 IS MHOXKECTBEHHBIX THUIIOTE3 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 aHaIN3 PETEHIIHA U BOPOHOK B (pEHMBOPK MPHUHSATHS 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 3KClIepUMEHTUPOBAHMS

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

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

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

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

5. O0bsicHHTEe  3THUYECKUE  acnekThl  A/B-tectupoBanus  (Hampumep,  COTJacue
MOJIb30BaTesIel 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 BBISIBIATH aHOMaMH B A/B-Tecte BO Bpems ero
MIPOBEICHHUS?

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

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

12.  OnummTe poib KyJbTyphl SKCIIEPUMEHTHPOBAHUS B MacmTabupoBanuu A/B-TecToB
B KOMaHJE.

13. Kakue unctpymentsl (Hampumep, Apache Kafka) mcmonb3yrorcss B apXuTeKType
1atopmsl A1 00pabOTKU JaHHBIX?

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

15. IlpuBemute mnpumMep MOJHOTO 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 HE3HAUUMMBbIE pe3yibTaThl A/B-Tecra B KOHTEKCTe OH3HEC-
pemeHunin?
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2. UTo Takoe MOIIHOCTh TE€CTa, M KaK OHA BIMAECT HAa HHTEPIPETAIUI0 "HE3HAUYNMBIX"
pe3yabTaToB?

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

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

5. Uro BiIIOYaeT 3amuTa npoekta A/B-tecra (Hanpumep, mpe3eHTalus pe3yibTaToB)?

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

7. IlpuBeaure mpuMep, KOrja HE3HAUMMBIA pe3ynbTar A/B-Tecra Bce ke MPUBOIUT K
BHEJPEHUIO U3MECHEHHU.

8. Kak macmrabupoBaTh SKCIIEPUMEHTBI B OOJIBIION KOMITAHWU C YYE€TOM KYJIBTYPHBIX
O6apbepoB?

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

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

11. Tlouemy He3HAYHMMbIE PE3YJILTAThI HE BCET/Ia 03HAYAIOT OTCYTCTBUE 3B deKTa, U KaK
9TO OOBSACHUTH OU3HECY?

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

13. OO®bsacHUTE POIIb CTEHKXOIEPOB B 3alIUTE U BHEIPEHUU PE3YIbTaTOB SKCIIEPUMEHTA.
14. Kak uHterpupoBath pe3ynsTaThl A/B-TecTa B 10IT0CpOUHYIO CTpATErHi0 KOMIIAHUHU?

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) DKcriepUMEeHT JUIsl CpaBHEHUS IBYX BEpCUI MPOAYKTa HA OCHOBE METPHUK, TOMOTAIOIINN
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.
(ITpaBumnbHBIH: 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 METPHKOI (KOHBEPCHS) KAaKOW TECT MPUMEHSETCS 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 HCTIOJIb30BaTh KPUTEPHUM XH-KBaapatT B A/B-Tecte?
A) HenpepbIBHbIE METPHUKHU.
B) Bpemennsie psibl.
C) KoppenupoBaHHbIe IEpEMEHHBIE.
D) KateropuanbHbie JaHHBIE WA TPOIOPIIUH.
(ITpaBuibHbIi: D)

6. Kakoit HHCTpyMEHT MOKHO HCITOJIB30BaTh Il pacyeTa p-value B A/B-tecte ¢ Python?
A) Excel VLOOKUP.
B) Tonbko pyunbie popMyIIbL.
C) be3 MareMaTH4eCKNX PacyeToB.
D) Statsmodels (Hanpumep, proportions_ztest).
(ITpaBunbHbIi: D)

7. B ycnoBusx HeonpeaeaeHHOCTH, KaKoil MOAX0/1 MoMoraeT B (hpeiiMBOpKe MPUHATHS
petieHuii?
A) UrnopupoBaHue BHEUTHUX (DaKTOPOB.
B) MonenupoBaHue ClieHapueB C UCIIOJIb30BAHHEM BEPOSTHOCTHBIX PACIIPEICIICHU.
C) Tonbko BU3yanu3alus JaHHbBIX.
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) Kpurepuii xu-kBagpar.
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) Hu3aiiH, TecTUpYIOIIMIA Bce KOMOMHALMU (PaKTOPOB (Hampumep, 2x2 A 1ByX (HaKkTopoB).
D) be3 pannomu3zarumu.
(ITpaBuibHbIi: C)

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

11. Yro Takoe cTpartudukaius B 1u3aiiHe FKCIIepuMeHTa?

A) CnyuaitHoe pacnpezeneHue 6e3 rpyril.
B) Paznenenne BpiOOpKU Ha ciiou (CTpatThl) 1j1s Oanmanca (HarpuMep, o BO3PacTy).
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C) Tonbko a1t OONBIINX TaHHBIX.
D) Urnopupoanue nemorpadum.
(ITpaBwiibHBI: B)

12. Kakoii qu3aifH IOJXOIUT JUIsi MHOTOYPOBHEBBIX dKcriepuMeHTOB (Nested)?
A) Ionuplii hakTOpHal.
B) Tonbko aganTUBHBIE TECTHI.
C) be3 kacCTOMHBIX KOTOPT.
D) Bnoxxennsie rpytibl (Hampumep, MoJib30BaTEIN BHYTPU PETHOHOB).
(ITpaBwitbHBIHA: D)

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

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

15. Kakoii MeTo/1 moMoraer B alalTHBHBIX IKCIIEPUMEHTAX ISl y4eTa HOBBIX JaHHBIX?
A) OuKCHpPOBaHHBIN AW3aliH.
B) Tonpko xu-kBanpar.
C) BaifecoBckoe 0OHOBIIEHHE WK TOCIE0BaTeNbHbIE TecThl (Hanpumep, SPRT).
D) be3 moznenupoBanusi.
(ITpaBunbusIit: C)
KBus 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) TTonoXuTeNnbHO, YBETUYHUBAsI MOIITHOCTb.
B) MoeT BBI3BaTh aBTOKOPPEJIAINIO U JIOKHBIE PE3YIIbTAThI, TPEOYET MOJCITNPOBAHHUS
(mampumep, ARIMA).
C) He Bnusier Ha naHHEBIE.
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D) Tonbko 1151 peTeHIIH.
(ITpaBuibHbIi: B)

4. Kak paboTaTh ¢ OTJIO)KCHHBIMA KOHBEpPCUSIMU 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 OTCISKUBAHUS 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 HE3HAUYUMBIE 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) OrpaHuveHre OJJHUM 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 unrepnperanuu.
C) UrnopupoBaHue HEONPEIEICHHOCTH.
D) Unrerpanus ¢ ROI, puckamu u stakeholder-ananuzom.
(ITpaBwibHbIH: D)

14. Yro BiIIOYAET 3alIUTy IPOEKTA B MacCIITaOUpOBaHUU?
A) TonpKO TEXHUYECKHE OTUETHI.
B) bes ananuza.
C) TosbKO TaHHBIC.
D) lokymeHnTtauus, npe3eHTaluuu 1 000CHOBAaHNE LIEHHOCTH JIJIs1 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 gppeiimBopkos (Hanpumep, OEC unu decision trees) /Ui OLIEHKH BIMSIHUSL.
(ITpaBunbHbIH: D)

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam
KonTtpoabsHnas padora

1. Teopernueckuii Bonpoc (MHOKeCTBEHHBbI BHIOOP)
Yro takoe A/B-TecTupoBaHue Kak cTpaTernyeckuii HHCTpyMEHT?
A) Metoa cinyyaitHoro BeIOOpa BapuaHTOB 0€3 aHaIM3a.
B) OxcnepuMeHT 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 (Oxpmaercs 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 ). PaccuuTaiite z-ctatuctuky u p-value (ucmonb3ys 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, CE30HHBIC 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, €CJIHM 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 MHOTrodakTopHbIM 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 MOJIb30BaTeN ). 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 SKCniepuMeHTE (ITOCIEA0BaTEIbHBIN JU3aiiH) ¢ AByMs BapuanTamu (A/B) u
metpukoid CTR (0.1 B A, 0.12 B B, nucnepcus 0.01, n=500 na crapre). Mcnonb3yiite kputepuit
OCTaHOBKH (Hampumep, Ha ocHoBe p-value < 0.05). Paccuunraiite MmomuoCcTh mocie 1000
HaOJII0JIEHUI U pelnTe, NpoaosKaTh Jiu TecT. UnTerpupyiite Excel s cumynsiiuu.
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.
IIpaBuabHblii oTBeT: B (Oxunaercs obocHoBanue B 1-2 npeaokeHusx.)

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 BIUSHUE aBTOKOppensiuuu 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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Oxunaercsi: AHaJIM3 Npo0.ieM, MeTOAbI U peKoMeHaanuu (4-6 nmpenyioxeHuii ¢
¢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,
NEPEKOC 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, OOy4eHHE KOMaH/IbI).
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 )
poaHaIu3UupyiTe MOHUTOPUHT A/B-Tecta. Onuimmre apxuTeKTypy m1at(opMsbl ¢ 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
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Obwas ungpopmayusi 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 KOMIBbIOTEpHBIE HAYKH), C UHTEerpanueil puHaHcoBoil ananuTuku (pacuetsl ROI)
Y BU3yaJIM3alli1 JTaHHBIX.

— @opmMmart BbINoIHeHus: MHauBuAyanbHbIi i koMavaHbIN (10 3 yenoBek). [Ipoekt
JOJKEeH OBITh peann3oBaH ¢ ucmoib3oBaHueM 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, HapuUMep: Heaens | — niIaHupoBaHUe,
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.

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

— 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.

— Omnpenenutb crpatudukanuio (pa3aeauTh BBIOOPKY [0 CErMEHTaM, Hampumep,
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 (Hegens 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  CKPUINT:
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).

— MopnenupoBars BiusiHEe (GakTopoB: Mcnonb3zoBate ANOVA s 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 (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), To4Hble 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
(unTaemMocTh, KOMMEHTapuH, 00padoTka ommook). Materpamus 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, wmonenmupoBanne (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).

HNnnoBamuonnoctr u OmsHec-npuMenenue (10%): OpuruHadbHBIA CIEHAPUNI
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).

3apaHus AJ1s1 MPOMEKYTOYHOM aTTECTAIUM MO JMCUUILIAHE (MOTYJII0)

Ne n/m Saganue OTtBeT KoMmnerenunus
1 Kakoiif MmeTo1 ucronib3yeTcs AJis ONpeIesieHrus Kpyra 3aj1a4 JlexoMmo3uIus YK-1
IIPH ITOCTAHOBKE IIEJTH B MAPKETUHTOBOM DKCIIEPUMEHTE? LeJIM Ha
HU3MEpUMBbIC U
KOHTPOJUPYEMBI
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€ 3aJ1a4n

2 Kakoii moaxoa npuMeHsieTcs1 11 BIOopa crmocoda Orenka OIIK-3
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 I1K-8
cOope TaHHBIX O TTOBEICHHUH ITOJIb30BaTEIICH? TpeOOBaHMIA K

3aluTe
MEPCOHANBHBIX
JaHHBIX U
WHPOPMHUPOBaH
HOMY COTJIACHIO

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

MacIITabHOTO TecTa MpH HeXBaTKe OrokeTa? OXKHTaeMOH
HOJB3BI OT

pesynbpTaTa u

3aTpaT Ha ero
MOJTy4YeHHUE

5 Kaxoit kputepuii onpeaenseT meaecoo0pa3HoCcTh bananc mexmy YK-1

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

6 Kaxas sxoHOMHUECKas TEOPHS JIEKUT B OCHOBE aHAJIN3a Teopus OIIK-3

BbIOOpa MOTPEOUTENSI B YCIOBHUSIX HEONPEACTEHHOCTH? OKuAaeMon
M0JIE3HOCTH

7 Kaxoii HopMaTHBHBIHN aKT perynupyeT S3KOHOMUYECKYIO DenepanbHbIi [1K-8

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

8 Kaxoii moka3zaTens UCIONIB3YeTCs TS OLEHKU ROI (Bo3Bpar [K-1
3¢ GEKTUBHOCTH MHBECTHLIMI B MApKETUHIOBBIH Ha MHBECTHLIMH)
AKCIIEPUMEHT?

9 Kaxoit MmeTon mpuMeHsieTcst 71l aHaIn3a dKOHOMUYECKOM CpaBHHTETBHBII OIIK-4
3¢ GEKTUBHOCTH abTEPHATUBHBIX CTPATErUi MTOBEACHUS? 9KOHOMHYECKHI

aHanm3 (cost-
benefit analysis)

10 | Kakoit moka3aTeiib OTpa)kaeT J0JITOCPOUHYIO Customer [K-2
9KOHOMHMYECKYIO IICHHOCTb KJIMEHTA, BISIBICHHYIO B X0/1€ Lifetime Value
JKCIIEpUMEHTa? (LTV)

11 Kaxkoe 6a30B0€ 9KOHOMHUYECKOE ITOHSITHE OITMCHLIBAET [Ipenenbuas T1IK-1
JIOTIOJIHUTENIBHYIO TOJIB3Y OT €AMHHUIIBI TOTPeOIeHUs ? I10JIE3HOCTh

12 | Kakoif 5KOHOMHYECKHUH PUHLIUI UCTIONb3YETCs IS DIaCTUYHOCTh [K-2
ONTUMM3ALIMH LIECHOBOH CTPaTEerMy Ha OCHOBE AaHHBIX? crpoca 1o IeHe

13 Kakoil MeTo I03BOJISIET CHU3UTH 3aTPaThl HA MPUBJICYEHUE | MUHMMU3ALUs OIIK-3
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)

[IK-1

15

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

dunaHcoBoe
MO/JIETTMPOBAaHUE
Ha OCHOBE
KITFOUCBBIX
METPUK

OIIK-4

16

Kakoii poccuiickuii 3aK0H peryaupyer o0paboTKy
MEePCOHAIBHBIX TAHHBIX B MAPKETHHIOBBIX 3KCIIEPUMEHTaX ?

®DenepanbHbIil
3akoH Nel52-D3
«O
MEPCOHATBLHBIX
JTAHHBIX)

[1K-8

17

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

3aKOHHOCTB,
JI0OPOCOBECTHOC

Th | IIEJIEBOE
WCIIOJIb30BaHKE

YK-1

18

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

WNudopmupoBan
HOE corJlacue
cyOBeKTa
HePCOHATBHBIX
JaHHBIX

[1K-8

19

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

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

OIIK-4

20

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

IIpaBo Ha
00bsICHEHHE
peleHus,
3aTparuBaromer
0 ero UHTEPEChI

YK-1
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