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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma mucuuruiHbl (MOmynsi) «A/bB  TecTHpoBaHHME» COCTaBICHA B
COOTBETCTBUH C (hefiepalbHBIM TOCYJapCTBEHHBIM O0OpPA30BATEIBHBIM CTAHAAPTOM BBICILIETO
oOpazoBanusi — OakamaBpuar mno crenuansHoctd 38.03.05 busnec-undopmaruka, mpopuib
busnec n aHanuTHKa, yTBEPKACHHBIN MPUKa30M MUHHUCTEPCTBA HAYKH U BBICIIEr0 0Opa30BaHUs
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

N3ydyenne mucumiummasl (Moxynsi) «A/B  TecTupoBaHME» BaXHO U TPHUHATHS
000CHOBaHHBIX peIHeHI/Iﬁ Ha OCHOBC JAaHHBIX, YTO IHO3BOJIAACT ONTUMU3HUPOBATH IMPOAYKTHI H
MapKETHHTOBBIE CTPATETUU. DTO IOMOTaeT MUHUMH3HPOBATh PUCKH U MTOBHIMIATH 3 (HEKTHBHOCTh
OU3HEC-TIPOIIECCOB 3a CUET OOBEKTUBHOM OIEHKH U3MEHEHUM.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoArOTOBKH
OakanaBpuaTta 1o HampanieHuio 38.03.05 Busnec-undopmaruka, npoduis busHec U aHaTUTHKA U
BXOJUT B BapHaTUBHYIO 4YacTh bioka 1, ¢opmupyemyro y4yacTHUKaMu 0Opa30BaTEJbHBIX
OTHOILICHUH.

JucnumimHa (MOayIb) sIBJs€TCS BBIOOPHOM M JOCTYIHA /ISl U3y4yeHus Ha 3 uim 4 Kypce
B 5, 6, 7 ceMecTpax Ha BbIOOp NIPHU YCIOBUHU YCHEIIHOTO OCBOEHMs JUCHMILIMH «[IpoaykroBas
aHAINTUKa», «MaTremaTnyeckas CTaTUCTUKAY.

Heapb n3yvyeHusi IMCHUITHHBI (MOYJIs1): OCBOEHUE METOI0B IPOBECHUS SIKCIIEPUMEHTOB
JUI OLEHKU U CpaBHEHUs 3(PPEKTUBHOCTU Pa3IMUHBIX BAPUAHTOB PELICHUN C LEJIbI0 MPUHATUS
ONITUMAIIBHBIX OM3HEC-PEIICHUH.

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIS):

— HW3Y4UTb TeOpeTHuYecKkue OcHOBbl  A/b-TecTMpoBaHus, BKIIOYas  MPUHLIMIIBI
JKCIIEPUMEHTAIBHOIO [U3aliHa, CTAaTUCTHUYECKOM THUIIOTE3bl U BEPOSTHOCTHBIX MOZECIEH, €
aKIIEHTOM Ha MaTeMaTHYECKUE METOIbI JJIsl OLEHKHU 3(p(PEKTUBHOCTH M3MEHEHUH B MMPOIYKTaX;

— OCBOUThH TpaKkTUYeCKHMEe HaBbIKM peanu3anuu A/b-recToB ¢ uCHOIb30BaHUEM
IPOrPaMMHBIX HHCTPYMEHTOB, Takux kak Python u Excel, Bkirouast coop U 00pabOTKY JAaHHBIX,
pacuder MeTpuK (KOHBepCHs, retention) U aHAINU3 Pe3yIbTaTOB SKCIIEPUMEHTOB;

— pa3paboTaTh yMEHHS B HMHTEpIPETALUU PE3YJbTAaTOB TECTOB, BBIABICHUU OIINOOK
(HampuMep, MHOXKECTBEHHOE TECTHPOBaHNE, HEPAaBHOMEPHAsl BHIOOPKA) M STUYECKUX ACHEKTaXx,
INPUMEHSISI KOJMYECTBEHHbIE METOAbl UII MUHHUMU3ALMU JIOKHOMOJIOXKHUTEIbHBIX BBIBOJIOB U
ONTUMM3ALMH PELICHNN B PEabHBIX MPOEKTAX;

— wuHTerpupoBath A/b-TecTupoBanue B 0oJjiee MUPOKHUE IKOCUCTEMBI aHAIM3a JaHHBIX,
BKJIOYass MallMHHOE OOyYeHHWE W BH3YyaJW3alUio, Uil TMOJACPKKU MPHUHITHS pELIEeHUN B
IIPOAYKTAaX, C IEMOHCTpALMEN HABBIKOB MIPOEKTUPOBAHUS HKCIIEPUMEHTOB U OLIEHKH MX BIUSHUSA
Ha M0JIb30BaTENIbCKOE TIOBE/ICHUE.

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

3Hamy:

— OCHOBHBIE KOMIIOHEHTHI M 3Tambl nporecca A/b TecTupoBaHHA: MOCTAHOBKA IIEJIH,
(dopMynupoBaHUE THIOTE3, BBHIOOp METPHK, AM3aiH SKCIEPUMEHTa, pealu3alus, aHalu3 M
MHTEpIIpETALNsI PE3YJIbTAaTOB;

— (peiiMBOpK npoBeieHNst A/b TecToB, BKIIIOYast IOTUKY M B3aUMOCBSI3b KaXKIOr0 JTara.

— MeToAbl TeXHHuYeckod peanuzanuud A/b TecToB (CIUIMT-TpyNIbl, paHAOMHU3ALHUA,
02KeH 1/ PPOHTEHI-UHCTPYMEHTHI);

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

— OCHOBHBIE CTaTUCTHUYECKHE KPUTEPUH (t-TECT, Z-TECT, KPUTEPUI XU-KBAJPAT U ApP.) U UX
MPUMEHUMOCTh B 3aBUCUMOCTHU OT THUIIA IAHHBIX U METPHK;
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— BO3MOXHBIC JIOBYIIKM ¥ HCTOYHHUKM HCKakeHWd B A/b  TectmpoBaHUM
(mocnemoBaTeNbHBIA  aHANW3, MHOXXECTBEHHOE  TecTupoBaHue, dA((EKTsl  HOBU3HHI,
HEOJHOPOIHOCTh BEIOOPKH H JIp.);

ymembp:

— IUIAHUPOBaTh M pa3pabareiBaTh nu3aiiH A/b Tecra: (opMynaHpoBaTh MPOIYKTOBBIC
THITOTE3BI, OTPEICIIATh IIeTTH, BRBIOMPATh KOPPEKTHBIE METPUKH, PACCYUTHIBATH pa3Mep BRIOOPKH U
JUTUTEIIEHOCTh TECTA;

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

— aHaJIM3HUpOBaTh pe3ynbTaThl A/b TecTOB ¢ y4€TOM CTATUCTHUYECKOW M MPAKTHUECKOU
3HAYMMOCTH, HHTEPIPETUPOBATh TaHHBIC B KOHTEKCTE OM3HEC-1IeIIeH;

— KPHUTHYECKU OIICHHWBAaTh KOPPEKTHOCTH MPOBEICHHUS M aHAINW3a TECTOB, BBISBIISTH
MOTEHIMATbHBIC OIIMOKU M UCKAKCHUS;

— (dopmynupoBaTh apryMEeHTHPOBAHHBIC BBIBOJBI U MPAKTHYECKUE PEKOMEHIAIUU JUIS
MPOJYKTOBBIX PEHICHUI Ha OCHOBE PE3YyJIbTATOB IKCIIEPUMEHTOB;

enademp:

—  CaMOCTOATENIbHOE TUNIAHUPOBAHHUE, 3aITyCK U COMPOBOXKIeHHE A/B TECTOB I IPOBEPKU
IPOJIYKTOBBIX THUIIOTE3;

— pabora c riarpopmamu U nHCTpyMeHTamu A/b tectupoBanus (Hanpumep, Optimizely,
Google Optimize, BHyTpEHHHE CIUTUT-CUCTEMBI);

— TMpUMEHEHHE CTATUCTUYECKHX METOAOB JUIS aHajiu3a pe3ylbTaTOB TECTOB C
ucnonb3oBanuem Python, SQL i crienuain3upoBaHHBIX HHCTPYMEHTOB;

— UWHTepHpeTanusi pe3ylbTaTOB AKCIHCPUMEHTOB M  IOJATOTOBKAa OTYETOB IS
3aMHTEPECOBAHHBIX CTOPOH (TIPOYKTOBBIE MEHEKEPHI, MAPKETOJIOTH, PYKOBOJICTBO);

— BBISBJICHUE ¥ KOPPEKIUS MOTESHITUAIBHBIX UCKAKCHHUH B TAHHBIX U TU3aliHE TECTOB;

— TIPUMEHEHUE MPOJIBUHYTHIX MOJX0JIOB: MHOXECTBCHHOE TECTHUPOBAHKE C KOPPEKITUEH
(manpumep, Bonferroni, FDR), mHOrodakTopubie s3xcnepumenTsl (DOE), cerMeHTHBIN aHaIu3.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemMble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (pOpMe KOHTAaKTHON pabOThl 00YYaIOLIUXCS € eJarorn4ecKuMu
paboTHUKaMHU YHUBEpCUTETA U B (popMe caMOCTOSTEIbHON pabOThl 00yJarOIIUXCA:

Komnerenuu Conep:xanue Nuaukartop IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
1 KOMIIETEHIINH KOMIIETEHIIHH 00yueHusl 1Mo JUCHUILIUHE (MOYJII0)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYILIECTBIISITH IIOUCK, nHGOpMaLuK B 00JIACTH aHAJIUTUKHY,
KPUTUYECKUN aHAIN3 U OCHOBHBIE IIPUHIIMIIBI KPUTUIECKON OLIEHKH
cHHTe3 HH(pOopMaITuHy, HCTOYHHKOB MHPOPMAIIUN U UX
MPUMEHSTh CHCTEMHBIH PEJIEeBaHTHOCTH.
MOJXOJ TSl peIeHHUs YK-1.2. YMeeT KpUTHUECKH OLIEHUBATh UCTOUHUKHI
MIOCTaBJICHHBIX 33134 nHGOPMALIUH U CHHTE3UPOBATh JaHHbIE U3
Pa3JINYHBIX UCTOYHHUKOB JUI PELICHUS
3aja4, MPUMEHSITh CUCTEMHBIN MOIXO0/ K
aHaJM3y ¥ PEIICHUIO KOMITIEKCHBIX
pooeM
YK-1.3. NwmeeT nmpakTudeckuii ombIT paboTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH U 00pabOTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYPHUPOBAHUH 3a]1a4 HA OCHOBE
MIOJTy9eHHOU MH(pOpMAITHH
OIIK-3. Crioco0eH ynpaBisiTh OIlK-3.1. 3HaeT MPUHITUIIEI YIIPABICHUS MIPOIIECCAMHU
MIpoLeCCaMH CO3AaHUS U pa3paboOTKH U BHEIPEHUS MPOAYKTOB U
WCTIOTB30BAHUS ycIyT B cdepe nHPOPMAITOHHO-
NPOIYKTOB H yCIYT B KOMMYHHUKAIMOHHBIX TEXHOJIOTHH
chepe OIIK-3.2. YMeer pazpabarbIBaTh alrOPUTMEI U
UHQOPMaIIOHHO- pOrpaMMbl, 00ECTIEUNBAIOIIUE
KOMMYHHMKaLIHOHHBIX 3¢ GeKTUBHOE CO31aHHUE U UCTIONb30BaHHE
TEXHOJIOTHi, B TOM WH(POPMALMOHHBIX TPOAYKTOB
qucIe pa3padbaTbIBaTh OIIK-3.3. HmeeT npakTHUECKHii ONBIT B YIIPABICHUN
AITOPUTMBI U NpOEeKTaMu B 001aCTH HHPOPMAITUOHHO-
IIPOTPAMMBI AJIS UX KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
NPaKTUIECKON BKJIFOYast KOOPIUHALIUIO KOMaH] 1
peann3ann PECYPCOB IS TOCTUAKECHUS ITOCTABIICHHBIX
nesen
OIIK-4. CriocoOeH noHuMaThb OIIK-4.1. 3HaeT OCHOBHBIE MPUHLUIIBI paOOTHI
HPUHLMITEL PaOOTHI WH(POPMALMOHHBIX TEXHOJIOTUN U UX
WHPOPMAITUOHHBIX BJIMSIHUE HA OM3HEC-TIPOIIECCHI
TEXHOJIOTHiA; OIIK-4.2. YMeeT UCIoIb30BaTh METOBI U
UCIIOJIb30BaTh MporpaMMHBIE CpesICTBa Jis cOopa,
MH(OPMAIUIO, METOIBI 00pabOTKH U aHaIM3a HHPOPMALIH,
Y IPOrpaMMHBIE o0ecrieunBasi KAU€CTBEHHYIO
cpexcTsa ee cOopa, WHPOPMAIMOHHO-aHATTUTUIECKYTO
00paboTKu 1 aHANH3a MIOIIEPIKKY
Ut MHQOPMAIIMOHHO- OIIK-4.3. NmeeT npakTudeckuil ONbBIT B IPUMEHEHUU

aHAJIUTHYCCKOU
MOIICPKKY TIPUHSATHUS
YIPaBICHUECKUX
pelieHuit

AHAIUTUYECKUX UHCTPYMEHTOB IS
MOAJEPKKU IIPUHATUS YIIPABIECHYECKUX
peneHuil B Oprauu3anusax
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TIK-1. Crocoben TIK-1.1. 3HaeT KIHUYEBLIE METOIEI
UCIIOJIb30BaTh €CTECTBEHHOHAYYHBIX, JKOHOMHUUECKUX U
OCHOBHBIE METO/IBI WUT-aucuunnus, npuMeHseMble B
€CTECTBCHHOHAYYHBbIX, 1podecCuOHANBHON AEATENbHOCTH
9KOHOMHYecKux u UT- IK-1.2. YMeeT UHTerpupoBaTh pazINyuHbIe
JUCLHUIUIAH B METOAOJIOTUYECKUE TTOIXOABI IS
npodeccuoHaNbHON MIPOBEACHUS TEOPETUIECKUX U
JESITEIbHOCTH IS 9KCIEPUMEHTAIBHBIX UCCIIEI0OBAHUI
TEOPETUYECKOTO U IK-1.3. NMeet npakTUYECKUNA ONBIT IPUMEHEHHUS
9KCIEPUMEHTATEHOTO METOZOB B pealIbHBIX MPOEKTaX s
HUCCJICIOBAHUA JOCTHIKCHMS HAyYHBIX U IMIPAKTUYCCKHUX

pEe3yIbTaTOB

IK-2. Cnocoben IK-2.1. 3HaeT OCHOBHbBIE MATEMAaTHIECKUE METOIBI
UCIIOJIb30BaTh 1 MHCTPYMEHTaJIbHBIE CPEJICTBA,
COOTBETCTBYIOIINI pUMeHsieMble 7151 00padOTKU U aHATU3a
MaTeMaTHYeCKUI nHpOpMaLUH
anmapar u [K-2.2. YnMeeT 3 (heKTHBHO HCTIONB30BaTh
WHCTPYMEHTAIbHBIC MaTeMaTHYeCKHH anmapaT JUis
CpencTBa s CHCTEMaTH3alliH JaHHBIX U PEIICHUS
00paboTku, aHanu3a u npodeccroHaNBHBIX 3a71a4
cUCcTeMaTH3alx [1K-2.3. Hwmeer npakTHUECKHU ONBIT pabOTHI €
MH(POPMALIUH 10 TEME MHCTPYMEHTaMH aHaJn3a HHPOPMALIUH B
WCCIICTOBaHUS JIJIsI paMKax McCiIeI0BaTeIbCKUX MMPOSKTOB
peleHus 3a1aq
npohecCHOHATBHOMN
JeSITEIbHOCTH

IK-8. Crnioco0eH o IK-8.1. 3HaeT MPUHITUIIEI U CTAaHAAPTHI YIIPaBICHUS
PYKOBOJCTBOM POCKTaMHU
crenyanucTa 6osee
BBICOKO KATeropun [1K-8.2. VYmMeer pazpabaTbIBaTh IUIAHBI U
OCYIIECTBIATH OPTraHU30BbIBATH POEKTHYIO AEATEIBHOCTD
MTAHAPOBAHKE 1 B COOTBETCTBHH C YCTAaHOBJIEHHBIMU
OpraHM3ALIIO CTaHIapTaMHu
IPOEKTHOI I1K-8.3. HNmeet npakTUYECKUNA OMBIT yYaCTHUs B

JACATCIIBHOCTH Ha
OCHOBC CTaHJapTOB

YIPABJICHUS IPOEKTAMU

MIPOEKTHOH pabdoTe, BKIIOYas
IUTAHUPOBAHUE U KOOPIMHALIUIO 3a/1a4
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas gpopma
AynutopHasi paboTa
HauMmeHnoBanue ° TKY
pasiena AHCUMIIMHBL | = § - (Texymuii
(MonyJist) = E‘ e = Kontpoas CamocTosiTe]n KOHTPOJIb
2 = = ; Has pabora ycIeBaeMOoCTH)
= | & | %3
@) =
=
1 DKCIEPUMEHT Kak 6 6 40 IToaroroBxka x
CTpaTEeruyeCcKuil CEMHHApY,
WHCTPYMEHT Jomamaue
3aJlaHus,
Kaus
2 MonenupoBanue 6 6 21 [MoxroroBka
CJIOKHBIN TU3aiH CceMuHapy,
JKCIIEPUMEHTA Jomaiiinue
3a/IaHus,
Ksu3z
3 [IponBunyTas 6 6 21 [ToaroroBka k
CTaTHCTHKA U ceMuHapy,
aHAJIMTHKA Jlomarniaue
3aJlaHus,
Ksuz
4 Wndpactpykrypa u 6 6 2 21 [loxroroBka
TIPOIIECCHI ceMuHapy,
Jomaiiinue
3a/laHus,
KontponbsHas
paboTa
5 Hutepnperamnus u 6 6 21 [ToaroroBka k
MacIITabupoBaHUe ceMuHapy,
pe3yIbTaToOB Jomamraue
3aJIaHus,
KBu3z
IKzamen 4 [Ipoekt
Hmozo: | 30 30 6 124
O6vem oucyuniunsvt (Mo0y/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

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

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

2 MopnenupoBaHue u MHorogakTopHbsIe 1 MHOTOYpPOBHEBBIE 3KcriepuMeHThl (Multivariate, Full
CJIOKHBIN TH3aiH Factorial, Nested). Metonps! Texandeckoii peanuzanuu A/b TecToB (CrumT-
JKCIEpPUMEHTA TpYIIIBL, paHIOMHU3aIusl, 09keHa/ppoHTeHA-UHCTPYMEHTHI). CTpaTuduKanys,

CerMeHTalysl U KaCTOMHbIE KOropThl. [locnenoBaTensHble U aaNTHBHEIE
9KCIEPUMEHTHI

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

CE30HHOCTH, BHEITHUX (PAKTOPOB U aBTOKoppemsuuii. Pabora c
HeHJIeaJIbHBIMHU JAHHBIMU: OTJIO’KEHHbIE KOHBEPCHH, PETEHIIH, BOPOHKH

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

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

MacITadupoBaHue
pe3yJIbTaTOB

pe3ynbTaThl. MaciirabupoBanue A/b TecToB B koMnaHuH. 3alUTa MPOSKTa
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTeT  pacnojaraeT IOJHBIM  HA0OpOM  JIMIEH3HOHHOTO M CBOOOIHO
pPacHpoCTPaHsIEeMOro IPOTPAMMHOTO O0ECHEeYCHHMs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyqeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000i TOUYKH, Tlie eCTh NOJAKII0OUeHHe K cetu VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. Cunnsie, H. U. Teopus IuiaHUpOBaHMs SKCIIEPHUMEHTA W aHAJM3 CTaTHCTUYCCKHX
JAHHBIX : Y4eOHUK H MpakTukyM [uig By3oB / H. W. CunnsieB. — 2-e u3n., nepepal. u gom. —
Mockaa : MI3parensctBo FOpaiit, 2025. — 495 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
05070-7. — Texkcr : amektponHbIi / OOpa3oBarensHas 1uiardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/559620.

2. blH, A. Teopernyeckniit MmuaumyM 1o Big Data. Bc€ 4ro HykHO 3HaTh O OONBIINX
JMaHHBIX : mpakTHieckoe pykoBoAcTBo / A. blu, K. Cy. - Canxt-IlerepOypr : Ilutep, 2020. - 208
c. - (Cepus «bubnumoreka nporpammuctay). - ISBN 978-5-4461-1040-7. - TekcT : 3JCKTPOHHBIH.
- URL: https://znanium.com/catalog/product/1760820.

3. bproc, I1. Tlpaktudeckas cratuctuka st cnenuanuctoB Data Science / I1. Bproc, D.
bproc. - 2-e uzn. - Cankrt-IlerepOypr : BXB-IletepOypr, 2021. - 352 c. - ISBN 978-5-9775-6705-
3. - Texkcr : anexkrponnsiid. - URL: https://znanium.ru/catalog/product/2142261.

4. KamennoBa, M. C. MonenupoBanue OU3HEC-TIPOIECCOB : YUYCOHUK U MPAKTHKYM JUIS

By30B / M. C. Kamennosa, B. B. Kpoxun, 1. B. Mamkos. — Mocksa : U3natensctBo FOpaiir,
2025. — 534 c¢. — (Boeicmee obOpazoBanme). — ISBN 978-5-534-16695-8. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/568546.

Jononnumensnan numepamypa:

1. Yepusimena, A. M. YmpasieHue npoAyKTOBOM MOJIUTHUKOMN : y4€OHUK U MPAKTUKYM IS
By30B / A. M. UepnsbimeBa, T. H. SIky6oBa. — Mocksa : U3garensctBo FOpaiit, 2025. — 182 c.
— (Bseicmiee oOpaszoBanme). — ISBN 978-5-534-16620-0. — Tekct : aneKTpOHHBIA //
Oo6pasoBatenpHas mwiarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561067.

2. JlonapeBa, A. M. bu3nec-manupoBanue : yaeOHUK 1st By30B / A. M. Jlonmapea. — 4-¢
u3f., nepepab. u gon. — Mocksa : M3marensctBo IOpaiit, 2025. — 272 c¢. — (Bsicuiee
obpazoBanue). — ISBN 978-5-534-08683-6. — Tekct : amexktpoHHBIN // OOpa3zoBarenbHas
mnardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/566065.

3. UepHnbimeBa, A. M. YmpasieHue MpoayKTOM : y4eOHUK U TPAKTUKYM JUIs By30B / A. M.
Yepusimena, T. H. SIky6oBa. — Mocksa : U3znarensctBo FOpaiit, 2025. — 368 ¢. — (Bricuiee
obpazoBanmue). — ISBN 978-5-534-16619-4. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAS
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560140.

6. MarepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M HAay4HO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.
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[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [T TPOBEACHUS 3aHATHI
JEKIIMOHHOTO THIA, 3aHATHA CEMUHAPCKOrO (MPaKTUYECKOr0) THIA, TPYIINOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALMNA, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTaIluH, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTETILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUIAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHOMN
MeOeIbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHUS, CIYKAIIUMHU JUIS TPEACTABICHUS Y4eOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne qUCIHUILTAHBI (MOTyJIsl) OOECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMHu;

— CIEUHaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUAs J€MOHCTPAlMOHHOE 000pyI0BaHUE.

[TomerieHust 47151 CAaMOCTOSATENBHOM pabOTH 00y4YarOINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHMs MHBAJIUIAMH M JIMIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBbS,
OCHAIIIEHBI KOMIBIOTEPHONW TEXHUKOH C BO3MOXKHOCTBIO MOIKITIOYCHUS K ceTu «HTepHEeT» H
ofOecriedyeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTeNbHYIO  Cpely
YHuBepcurera.

OOyyaromMcst TPENOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YIOAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «HTepHET», MIEKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JTAHHBIX ¥ HH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM):

Ne HaumeHnoBanue nmopraa Cceblika
(u3naHus, Kypca, I0KyMEHTA)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoTeka
2. ba3a ganneix mus | T-cienmanucTos https://habr.com
3. Basa manneix ScienceDirect https://www.sciencedirect.com
4. | OdwurmanbHbIi caiT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. Nudopmarmonnas cucrema "Enuroe okuo gocrtyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | Enunas xomnexims nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

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

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHbBIE CIIPABOYHbBIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3snonnoe / cB000IHO

pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | zapy6exuoe | nuiensuonHOE

BpaysepsbI:

Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apyOexKHOE CBOOOJIHO pactpocTpaHsIeMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0OexHoe JIMIIEH3UOHHOE

TeXstudio 3apy0exHOe CcBOOOJIHO pacnpocTpaHsIeMoe
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Adobe Acrobat Reader | sapy6esxuoe | cBOGOHO pacmpocTpaHseMoe

HpOFpaMMHOC odecreveHme AJsi MNJJAHUPOBAHUA U YUYE€TA BPEMCHU:

Toggle app | 3apyOexxHOe | CBOOOJTHO pacIpoOCTpaHsIEMOe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | 3apy6exnoe | nuiensuonHOE
Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apyGexuoe | muuensnonHOE
Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | 3apy6esxuoe | muuensnonHOE
CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTEUECTBEHHOE | JINIICH3MOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEYECTBEHHOE | JIUIIEH3UOHHOE

Crampmaprasii Russian Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe CBOOOJIHO pacIpoCTpaHsIeMoe
IMakeThl MPOrPAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOeKHOE CBOOOJIHO pacnpocCTpaHsIeMOe
Interactive Disassembler (IDA) 3apybexHOe CBOOOJIHO pacrpoCTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0exHOe CcBOOOJIHO pacnpocTpaHsIeMoe

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

B nporecce uzyuenust tucuminHbl (Moayisi) «A/b TectupoBaHue» B paMKax TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH MCIOJIb3YIOTCS TaKUE BHJIbI yueOHOW paboThl, KaK JIEKIUH, CEMUHAPBI,
KBM3bl, KOHTpOJIbHas pa0oTa, MPOEKThbI, JOMAIIHWE 3aJaHus, a TaKXKe pa3lIuyHble BH]IbI
CaMOCTOSITENIbHOW paboThl 00ydarolMXcsl 1O 3aJaHHI0 IPENojaBaTels, HaIpaBICHHBIE Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIUATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKTepa.

B mpomecce neknmii peKOMEHIyeTCS BECTH KOHCIIEKT JICKIMA: KPaTKO W CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMHUHBL. HeoO0XOAMMO OTMETHTH BOMPOCH WM MaTepHajbl, KOTOpPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 337aTh €ro
IPEernoJIaBaTeso0 Ha KOHCYJIbTAI[MH UM BO BPEMsI CEMUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHS.

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

PYKOBOJCTBOM IIpenojaBaressi, I/€ CTYACHThl aKTUBHO YYacTBYIOT B OOCYXIEHUSX,
MPAKTUYECKUX 3aJaHUsIX U APYrux popmax B3aMMOACHCTBHUS.
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Jns ycnenmHol moAroToBKM K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMHUTBHCS C TEMOM
3aHATUA WU OCHOBHBIMHU MaATCpUaIaMU, I-ITO6I:.I HMCTb BO3MOKHOCTH AKTHMBHO Y4YaCTBOBAaTb B
oOcyxaeHuu. Takxe MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO IMTOMOKET
I1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aNHTEPECOBAHHOCTD.

Ilpakmuueckue 3amamus — akTHBHAs (opMa OOydEeHHUS, B paMKaX KOTOPOW CTYAEHTHI
OPUMEHSIOT TEOPEeTHUYECKUE 3HAHMS Ha NPAKTUKE, BBIMOJHSS 3a7ayd, SKCIEPUMEHTH WU
YIPaXHEHUS 751 3aKPEIUICHHS HAaBBIKOB M yMeHUH. OHU CLIOCOOCTBYIOT Pa3BUTHIO IPAKTHYECKUX
KOMIIETEHIIMH, CTUMYIMPYIOT CAMOCTOSTEIBHOCTh W IO3BOJIAIOT HMHTETPUPOBATH 3HAHHUA W3
Pa3INYHBIX AUCHUILUIMH B PEaIbHbIC CLIEHAPHH PEICHHS Tpo0IeM.

Jlis ycrnenrHoi MOATrOTOBKH K MPAaKTUYECKOMY 3aHATHIO: Tepe] 3aHSATHEM BHHUMATEIBHO
U3y4YHTE JIEKIUOHHBII MaTepua MO MPOSKTHOMY MEHEIKMEHTY, CBSI3aHHBIH C TEMOW 3aHATHS
(manmpumep, merononorun Agile unm ymnpasnenue puckamu B MM-mpoekrax), yToOBI Iydiie
NOHMMATh KOHTEKCT 33/1a4 M NMPUMEHATh 3HAHWS Ha MMPAKTUKE; pa3feiuTe 3aHATHE HA JTallbl B
CBOEM IIIaHE: MOArOTOBKA, aKTUBHOE BBIIIOJIHEHUE 3a/1a4, 0OCyXJeHue u pediexcus. Yaenure
BHUMaHHeE Jie/UTallHaM U PacIpe/IeIUTe YCHIIHS, YTOObI H30€XaTh CIEIIKU U (JOKyca Ha KIIFOUEBBIX
acIieKTax; BOBJICKAWTECh B IPYINIIOBYIO paboTy, 3aJaBaliTe BOIPOCHI IPEIIOIaBATEII0, 00CYKIaliTe
UJIeH C OJHOTPYNIIHUKAMH U TPHMEHSIHTE KPUTHYECKOE MBINUICHHE /ISl PEUICHUs 3ajad,
oco0eHHO B KOHTeKcTe MM -1poekToB (HanpuMep, aHaJIN3 PUCKOB MU PACIIPEINICHHE PECYPCOB);
TIOCJIE 3aHATHUS MPOAHAIU3UPYHTE, YTO yJaloCh, KAKHE OMIMOKH ObUTH JOMYIIEHBI, U 3aITUIINTE
KJIFOYEBbIE BBIBOJIBI. Mcmionb3yiiTe 00paTHyIO CBsI3b OT IpPENnoaBaTess s YIyqlIeHHsS HaBBIKOB
Y TTOJITOTOBKH K CIIEAYIOIIUM 3aHATHSM.

Yuacmue 6 cemunape (ayoumopmuas paboma) — akTuBHas padoTa CTyJeHTa Ha CEMHUHApe,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTeNsl M Y9aCTHE B AUCKYCCHH.

JIJ1s yCcnenmHoro yyacTusi B CeMHHape CTYJeHTaM pEeKOMEHAYETCs 3apaHee O3HAKOMUTHCS C
TEMOH OOCYXXACHHUS, MPOYUTATh HEOOXOJMMBIE MaTE€pHalIbl U MOJATOTOBUTH BOMPOCHL. BaxkHO
AKTHUBHO CJIYIIaTh M BOBJEKAThCS B IMCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS M apTyMEHTUPYS HX.
[Ipr oTBeTax Ha BOMPOCHI MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHM H JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[lpu pabGore Ham AOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIBHO O3HAKOMHUTHCS C
TpeOOBaHUSAMHU U CPOKAMU BBIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha 3Talbl, YTOObI
n30eKaTh MEPerpy3Kd W JIy4dllle yCBOUTH Marepuai. lcroib30BaTh pa3iUYHbIE MCTOYHUKH
uH(OpMalKK, BKIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee IiTy00oKoro NOHUMaHUs TEMBI.

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

Jlng ycnemHol NmOAroTOBKM K KBHM3Y PEKOMEHJYETCS BHUMATENIbHO H3YUUTh OCHOBHBIE
MOHSITHS U METOABI, U3ydaeMble Ha Kypce. [loae3H0 pemaTs NpakTHYecKue 3a1aui U IPUMEpHI,
YTOOBI 3aKPENUTh TEOPETUUECKUE 3HAHUS. TaKke CTOUT 03HAKOMUTBHCS C TUITMYHBIMU BOIIPOCAMU
U Gpopmaramu 3aJlaHUH, 4YTOOBI JTy4Ille TOATOTOBUTHCS K TECTUPOBAHMIO.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a/1a4, KOTOPbIE HYKHO PELIUTh 3a
OTPaHUYEHHOE BPEMH.

[{ens KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIIHAIBHBIC 3HAHUS TI0 OJTHON WM HECKOJIBKUM
TeMaM JUCLUUIUIMHBI (MOAYIS) U IPOJEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO IPUMEHEHUS.

IIpoexm — uccnegoBarenbckas paboTa 1o Kypey U Mpe3eHTalus pe3yJbTaToB.
Jns ycrienmHoi MoAroTOBKH K MPOEKTY PEKOMEHAYETCS: YETKO ONPEAESIUTh LENH U 3aJa4l
MIPOEKTA; COCTaBUTh TUIAH Pa0OTHI, pa30WB MPOEKT HA ATAIbl ¢ YKa3aHUEM CPOKOB BBITOTHEHUS
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KQKJ0T0 W3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3HbIC UCTOYHHKU HH(POPMAIIMH U UHCTPYMEHTHI JUIS
WCCJICTOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTHh KOPPEKTUBHI B TUIAH, €CIH ATO
HE00X0aUMO.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTJCIIBHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTHHBI (MOIYIIS).

B nporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepHrajaMH P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3aauul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JISKIHiA (00paboTKa TEKCTa), TOBTOPHOE U3yUCHHE yUSOHBIX MATEPHUAJIOB, TIIIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kputepun nosyuyeHusi ypoBHsi M OlleHUBaHUA COPMHUPOBAHHOCTH KOMIIETEHUMH MO
aucuumiInHae (Moay.Jao) «A/b TrectupoBanue»

OueHuBaHue ypOBHSI Y4E€OHBIX JOCTHKEHHUH, OOyUYaIOIMIMUXCA MO AUCIUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIiH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme
9K3aMeHa, Py STOM MPOBOJAMTCS OIICHKA KOMITETCHIINMA, C(OOPMUPOBAHHBIX O TUCIUILIMHE.

Jnst olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHOM aTTeCTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN

OATHOAJILHOM KoM CJICAYIOIUM 06p2130M, €CJIM UHOC HC YKAa3aHO B CI/IJ'IJ'Ia6y'C€ JAUCHUITIIMHBI:

Hecsitubannbuas IarudainbHas Oo0masi xapakTepucTHKa pe3yJibTaTa
Ounenka 3a 3a4er
OLIEHKA OLIEHKA 00yueHus 10 AUCHHUILINHE (MOLYJII0)

10 OTin4yHO 3auTeHo CTyIeHT MOJIHOCTBIO BJAJCET 3HAHUSMH,

9 OTIUYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel‘/'1 mnmporpamMme, "
FJ'Iy6OK0 OCMBICJIEIET  JUCHUIUIAHY. On

8 OTan4HO 3aureHo
CaMOCTOSTEIBHO u JIOTUYECKH

MOCJIEI0BAaTENIFHO OTBEYAET Ha BCE BOIIPOCHI,
aKLUEHTHpYsl BHHMMaHMe Ha  HauOolee
BAYKHOM. YMmeer aHAJIU3UPOBATh,
CpaBHHBATH, KJIaccu(PUIIMPOBATH, 0000IIATH,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH
W3y4YCHHBIH MaTepHuall, BBLACISS KIIIOUYEBbIE
MOMEHTBl W yCTaHaBJIUBas NPUYUHHO-
ClIe/ICTBEHHBIE CBs3H. UeTko (opmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThl aHaITN30B u JPyTHX
WCCIICIOBAHNH, @ TaKXKe PElIaeT CIOXKHbIE
3agauyd. CTyOeHT XOpOWIO 3HAaKOM C
METOJaMU HCCIEOBaHMs, HEOOXOTUMBIMH
JUI TIPAKTUYECKOW JEATENBHOCTH, U yMEeT
CBSI3bIBATH TEOpEeTUIECKUe aCIIeKTHI
MACIUIUINHBL (MOIYJIsI) C TPaKTHISCKAME
3aJauyaMH.

7 Xoporo 3auTeHo Crynent oOmajgaeT 3HaHUAMHU MpeaMeTa

6 Xoporio 3auTeHo MOYTH B TIOJIHOM o0BeMe pabouei
MPOrPaMMBbI U CAMOCTOSITENIEHO, JIOTHYECKH

IMOCJICA0BATCIIbHO U BCECTOPOHHE OTBEYACT
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JecarubannbHasi IlaTtudamnbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Omnenka 3a 3a4er
OLICHKA OLICHKA 00y4eHMsI 10 JUCHHUILIMHE (MOLYJII0)

Ha BCE BOMPOCHI, aKI[CHTUPYST BHUMaHUE Ha
HauOoJee 3HaYMMBIX MOMeHTaX. OH ymeer
aHAITM3UPOBATH, CpaBHUBATE,
KJTacCU(pUIMPOBATH, 0000maTh,
KOHKPETH3UPOBaTh M CHUCTEMATHU3HPOBATH
W3yYCHHBIH  MaTepHhal, BBIIENSAS  €ro
KIIFOUCBBIC  aCMEKThl W YCTaHABIIMBas
MPUIHHHO-CIIC/ICTBCHHBIC CBSI3H.
®dopMyIUpyeT CBOH OTBETHI, YBEPCHHO
WHTEPIPETUPYET PE3yNIbTaThl AHAIU30B H
JPYTUX WCCICIOBAHUM, a TaKkKe pelraeT
CJIOXHBIC CUTyallMOHHBIE 3a7auu. CTyJIeHT
XOPOIIO 3HAKOM c METOaMU
WCCIICIOBAHUS,  HEOOXOAUMBIMU  JUIS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMCECT
CBAI3BIBATH TEOPETUUCCKHUE ACIEKTHI
mpeaMeTa ¢ IPAaKTHYSCKUMHU 3a/1adaMH.

5 Y 10BIETBOPUTEINHHO 3auTeHo CryneHT oOnamaer Oa30BBIMH 3HAHHSIMH

4 YV 10BIETBOPHTEIHHO 3a4TeHO 0 TUCIUILTHHE (MOJYIIIO), HO HCITBITHIBAET
TPYAHOCTH MPU CAMOCTOSATEILHBIX OTBETAX

Y UCIIOJIb3yeT HETOYHBIE (POPMYIUPOBKU. B
XO0Jle OTBETOB OH [IONYCKaeT OIIHNOKH,
Kacarolquecst cyTH BompocoB. CTyAeHT
CIOCOOCH pemraTh TOJNBKO CaMbIe MPOCTHIC
3aJa4yd W BIAJCET JIHUIIb MHUHUMAIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He 3aureno CrymeHT He OBIafiell 00s13aTeIbHBIM
He cnan He 3auteHo | MUHHMYMOM 3HAaHH# [0 TPEIMETy U He
1 He cnan He 3auteno | MOKET OTBETUTh HA BOMPOCHI, JakKe €CIH

npenogaBareiib  3a4acT JOIMOJHHUTCIIbHBIC
HaBOJAIINE BOIIPOCHI.

Hucnumnnuna (Monyinb) «A/b TecTupoBaHue) OLIEHUBAETCS CIAEAYIOIMHUM 00pa3oMm:

AKTHBHOCTH Bec |KoauuyectBo Onucanne

Jomamruwue 3aganns | 20% 14 Ha6op 3amad o remam Henenu

Ksusel 15% 7 HHTepakTHBHOE TECTUPOBaHKE, HAPABICHHOE Ha
MPOBEPKY 3HAHUH W TIOHUMaHSI H3y4aeMOT0 MaTepuaia

Aynuropnas padora | 15% 15 AxTuBHas paboTa CTyJeHTa Ha CEeMHHape

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

paboThI pEIUTh 3a OTPAaHHYCHHOE BpEeMs

DK3aMmeH 30% 1 3anMra UTOroBOTO MPOESKTA

®opmyJia pacyéra UTOrOBOM OLEHKH 10 JUCHUILTHHE (MoayJ10) «A/B TecTupoBanme»:
«0,2 x cpeanee 3a momamHue 3aganus + 0,15 X cpennee 3a kBu3sl + 0,15 x aymuTopHas pabora +
0,2 x 3a KOHTpOJBHBIE paboTHI + 0,3 X IK3aMEH».

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
(npenoctariensl B ¢aitne datasetl.csv: 1000 mons3oBarenell, METPUKH KOHBEPCHH W BPEMEHH
ceccun). Paccunraiite t-TecT U z-TeCT A CpaBHEHHs IBYX BapuaHToB (A u B) mo merpuxe
KOHBEPCHUHM; MIPUMEHHUTE KPUTEPUN XU-KBaJIpaT IJisi KaTerOpHalbHBIX JaHHBIX (HalpUMep, THUII
ycTpoicTBa). OOBsICHUTE MPUMEHUMOCTh KaXKJIOTO TECTa B 3aBUCUMOCTH OT THUIIa JaHHBIX. B
YCIIOBUSIX HEOMPECIIEHHOCTH (HampuMep, HU3KU TpadukK) Mpeanoxxure GpedMBOpK MPUHATHUS
pewenuii (Hanpumep, 6aitecoBckuii moaxon). Mcmonssyiite Python (SciPy, Pandas) anst pacuetoB
u Excel ans Busyanuzanuu pe3ynbratoB. Pe3ynbrar: oTyer ¢ pacueramu, rpadukaMu U BEIBOJIaMU
(2-3 crpanup).

3aganue 2

Crpoekrtupyiite mHorogaktopusiii skcriepumenT (Full Factorial) mist rectupoBanust aByx
dakTopoB: 1BeT KHOMKH (3 ypoBHSI) W TEKCT Mpu3biBa (2 ypoBHs) Ha cailiTe e-COmmerce.
Cumymupyiite gansbie (500 monap3oBaTeNell) U pealu3yiTe paHJOMH3AIMIO C cTpaTH(UKaIueit
10 CerMEeHTaM (HOBBIE/CTaphie Mojb3oBarenn). Paccuuraiite 3¢deKkTsl GakTOpOB C MOMOIIBIO
ANOVA B Python (Statsmodels). Onummre mocieaoBaTENbHBIA IKCIEPUMEHT (HAIPUMED,
aJaNTUBHBIN JM3ailH C MPOMEKYTOUHBIMU TpoBepkamu). Mcnonb3yiite Excel mis mportotuna
cruuT-rpynn ¥ Python ans mogenupoBanus. Pesynbrar: Kox, Tabimma pe3ynbTaToB U aHanms3 (2—
3 cTpaHUIIBI).

3aganue 3

Ananmsupyiite nanasie A/b-tecta ¢ ce3oHHOCTHIO (dataset2.csv: 2000 3amuceit o mpoaaxax
¢ astokoppensnueit). Ilpumenute CUPED 1yist ymMeHbllIeHUST AMCIIEPCUM U CKOPPEKTUPYITE
pe3yNbTaThl MHOKECTBEHHBIX runore3 (Metoasl Bonferroni, Holm-Bonferroni). Yuture BHemHue
¢dakropbl (Hampumep, Mpa3gHUKU) U OTJIOXKEHHbIE KOHBEpCUU (PETEHIUH uepe3 7 JHEN).
[TocTpoiiTe BOPOHKY KOHBEPCUU M 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 ains A/b-tectoB (Hampumep, Ha ocHoBe Google
Optimize nian KaCTOMHOM cucteMsl). Beinenure npuniunsl, pitfalls (Hanpumep, yreuka TaHHBIX)
u unterpauuto ¢ CI/CD. Ilpoananu3upyiiTe STHUECKHE AaCHEKThl (HampuUMep, corjacue
M0JIb30BaTENe) U MPEeASIOKUTE MPOoIlece OpKecTpaluu (0T uaeu 10 BHeapeHus). Cumymnupyiire
MOHUTOPHHT TecTa (MeTpuku: Tpaduk, omnodkn) B Excel. Mcnonpsyiire Python s nporotuna
CKpHUIITa MOHUTOPHHTa. Pe3ynpTaT: TuarpamMmma apXuTeKTypbl, OUCAaHUE MTPOLIECCOB U AITHUECKUN
aHanu3 (2—3 cTpaHUIIbI).

3aganue 5

Ha ocnoBe pannbix A/b-tecta (dataset3.csv: 1500 monb30BaTeneid, HE3HAYUMBIC
pesynpTaTel o ROI) wuHTEpHpeTHpyHTE pe3yabTaThl: OOBSICHUTE, MOYEMY TECT HE3HAYUM
(HampuMep, HM3Kash MOIIHOCTh) M KaK MEpeHTH K OM3HEC-pelIeHuI0 (HampuMmep, MOpOroBbIE
3HaueHus). [Ipennoxure crpareruto MacmTrabupoBanus (OT MHJIOTa K KOMITAHWH ) U ITOATOTOBHTE
3aluUTy TpoekTa (mpe3eHTanus ¢ S5 crnaiinamu). Paccumtaiite MomHoCcTh Tecta B Python.
Hcnone3yiite Excel must pacueroB ROI. Pesynprar: mpeseHtamust u otder ¢ aHanmmzom (2-3
CTpaHuIbl + 5 ciaiiioB).

Jlomaminee 3aganue 2

3ananmne 1

[Tpoenute A/B-TecT Ha maHHBIX 0 KIuKax (dataset4.csv: 800 3anuceit, OnHapHAs METPUKA).
Bri0epuTe moaxoasimii TeCT (z-TeCT WM XU-KBaApaT) B 3aBUCUMOCTH OT JaHHBIX; OOBSICHUTE
MPUMEHUMOCTh. B yCIOBUSX HeompenaeneHHOCTH (MajeHbKasi BHIOOpKa) MpUMEHUTE (GPEHMBOPK
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MIPUHSATHUS peleHNH (HampuMep, ocieIoBaTeabHbIN ananu3). Mcnons3yiite Python s pacueron
u Excel misa Buzyanuzanuu. Pe3ynbTar: pacdersl U BBIBOABI (2 CTPaHUIIBI).

3aganue 2

Cropoektupyiite nested SKCHepuMEHT sl TecTHpoBaHusi wuHTep(deiica (2 ypoBHs
BJIO)KCHHOCTH: CTpaHuiia — 3jeMeHT). Cumynupyiite nanaele (600 moas3oBareneil) ¢
paHzomMu3anued M cerMeHTanuedl (mo peruoHam). PeanusyiliTe ananTUBHBIM Au3aiiH ¢
MIPOMEKYTOUYHBIMU OcTaHOBKaMu. Paccumraiite ahdextsl B Python (Statsmodels). Mcnonb3yiite
Excel mist Tabnutr. Pe3ynbrat: au3aitH sSkcriepuMeHTa U aHam3 (2—3 CTpaHUIbI).

3aganue 3

PaGoraiite ¢ manueiMu c aBTOoKoppersnueid (datasetS.csv: 1000 3amuceii o pereHIIHE).
[Tpumenutre CUPED u ckoppekTupyiTe 1isi MHOKECTBEHHBIX ruriore3 (meton Sidak). Yurure
CE30HHOCTD M MOCTPOHTE BOPOHKY. OnieHnTe BIusiHUE BHEIIHUX (hakTopoB. Mcmonb3yiite 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, BpeMs). OOCyauTe 3TUKY M MHTETPALUI0 C
CI/CD. Cumynupyiite npouecc B Excel. Pe3ynpraT: onucanue u quarpamma (2 cTpaHuIlbl).

3aganue 5

WuTepnpetupyiite He3HaunMble pe3yibTaThl A/B-tecra (dataset6.csv: 1200 3amuceit) u
npeIokuTe Om3Hec-pemenus. Onummre MacmradupoBanue (0T KOMaHABI K JIENapTaMEHTy).
[ToaroroBsTe MUHHU-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 3ammceli, HelpepbIBHBIC JaHHBIE).
[lpumenure t-TecT W XHU-KBaapar; OOBACHUTE BHIOOp. B HEompeaeneHHOCTH HCIOIB3YHTE
OaitecoBckuii ppeitmBopk. Mcnonb3yiite Python u Excel. Pe3ynbraT: pacuers! (2 cTpaHuIlbl).

3aganue 2

Crpoektupyiite multivariate SKcrepuMEHT JUIsl TECTHMPOBAHUS HECKOJBKUX (DaKTOpPOB
(uena, qu3aiin). Cumynupyirte ¢ cTpaTuduKaluei u nocaeaoBaTeIbHbIM 1u3aiiHoM. PaccunTaiite
B Python. Pe3ynbraT: Mosens u aHanu3 (2—3 cTpaHuILib).

3aganue 3

Ob6pabortaiiTe HeuaeanbHble naHHbIe (dataset8.csv: oTiokeHHble KOHBepcHuH). [IpumenuTe
CUPED, ckoppeKkTHpyiTe runore3bl U y4TUTE Ce30HHOCTbh. [locTpoiite BopoHKy. Pesynbrat:
oTyer ¢ rpadukamu (2—3 cTpaHHULBI).

3aganue 4

Onumure apXuUTeKTypy IulaThopmbl € (OKYCOM Ha OpKECTpallMl0 U  KYJIbTypy
IKCTIEpUMEHTHPOBaHMs. BeimenuTe sTrueckue mpoodiemsl 1 MoHuTOpHHT. CuMynupyiite B Excel.
PesynbTatr: quarpamma u aHanu3 (2 CTpaHULIbI).

3ananue 5

Wutepnpetupyiite pe3ynbraTsl Macmrabupyemoro A/b-tecta (dataset9.csv). Ipeanoxute
Ou3HeC-pelIeHNs U CTPATEerui0 MacIiITadUpoBaHus. 3auIUTHTE MpoeKT (4 cnaiina). Pesynprar:
OTYeT U Npe3eHTanus (2 crpaHusl + 4 criaiiaa).

IIpumepHBbIe BONIPOCHI 11 MOATOTOBKH K CEMUHAPaAM
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Tema 1: JkcnepuMeHT Kak cTparernyeckuidi uHCTpyMeHT. MeTpuku A/b-TectupoBanus: t-
TeCT, Z-TeCT, KPUTEPUil XU-KBAAPAT U AP. © UX IPUMEHUMOCTH B 3aBUCHUMOCTH OT THIA
JAHHBIX U MeTPUK. @PpeiiMBOPKU NPUHATHS PellIeHUI: IKCIIEPUMEHTHI B YCJIOBHUAX
HeolpeaeIeHHOCTH

1. Yro takoe A/B-TecTupoBaHue KaK CTpAaTETMYECKUN HHCTPYMEHT B OM3HECE, M KaK OHO
IIOMOraeT MPUHUMATh PEIIECHUS HA OCHOBE IaHHBIX ?

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

3. B xakux ciydasx npumensiercs t-tect B A/B-TecTHpOBaHMH, U KaKHe€ MPEAIONIOKEHUS
OH TpeOyeT (HampuMmep, HOPMaJIbHOCTh pacripesiesieHus)?

4. Yem oTauyaeTcs z-TECT OT t-TecTa B KOHTEKCTe A/B-TecToB, 1 KOT/1a IPEeAOYTUTEIbHES
UCIOJIL30BATh Z-TECT?

5. Kakoil kpurepuii (XH-KBaapar) MOAXOAUT JJsl KaTeropuUalbHbIX JaHHBIX B A/B-
TECTUPOBAHUU, U IPUBEAUTE IIPUMEP €TO IPUMEHEHHUS.

6. OObsicHUTE NPUMEHUMOCTb XH-KBaJpaT KpUTEpUs s METPUK TUMa "KIUKH IO
KaTeropusiM" B SKCIIEPUMEHTE.

7. Yto Takoe ppeidMBOPKU NPUHATHS PEIICHHUI B YCIOBUSAX HEONPEIEICHHOCTH, U KaK OHU
UHTErpuUpytotcs ¢ A/B-tecramu?

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

9. Kak paccuutarh MOIIHOCTH TecTa Jisi A/B-skcnepuMmenTta, W modyeMy 3TO BaXKHO IS
MHTEPIIPETALUN PE3YIBTATOB?

10. B ycrioBusSIX HEONpENeIeHHOCTH (HAampuUMep, CEe30HHbIe KolleOaHHs), Kak
aIanITUPOBaTh (PPEHMBOPK MPUHSATHUS PEHICHUI?

11. Onwumwre, Kak TUN JaHHBIX (HETPEPHIBHBIE VS. KaTErOpHaJIbHbIE) BIUSET HAa BHIOOD
METPHUKU U TecTa B A/B-TecTUpoBaHUH.

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

13. IlpuBemute mpumep, Korjga z-TeCT HE TMOAXOMUT it A/B-Tecta, m mpemioxure
albTEpHATHUBY.

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

15. Kaxk ¢peitMBOpKH MPUHSTHS PEHICHUN MOMOTalT n3bexarh ommnbok tuma [ u Il B
HKCIEPUMEHTAX C HEONPEAECIEHHOCTHIO?

Tema 2: MoaenupoBaHue M CJIOKHBIH AU3aiiH dkciepuMeHTa. MHoropakTopHbie u
MHOroypoBHeBbIe 3kcniepuMenTsl (Multivariate, Full Factorial, Nested). MeToabl
TeXHH4YecKoi peaausanuu A/b TecToB (CIVIMT-TPyNNbI, paHIOMHU3aNMs, 03KeH1/PpOoHTEeH -
HHCTPpYMeHThI). CTpaTtudukanus, CerMeHTalusi i KACTOMHbIE KOTOPTBI.
IHocnenoBarebHbBIC M A1ANITUBHbIE IKCIIEPUMEHTHI

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

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

3. Kak pabotaer Nested mu3aifH B SKCIIEpHMEHTaX, M B KaKUX CIy4asX OH MPHUMEHSETCS
(HampuMep, BIOKEHHBIE TPYIIIbI)?
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4. Kakue MeToabl TEXHHMUECKOW peanusanuu A/B-TecToB 00ecrednBaloT paHIOMH3AINIO
[MOJIb30BaTeNen?

5. OOBsicHHUTE POJIb CIUIUT-TPYNI B A/B-TeCTUPOBaHUY M KaK MX Peain30BaTh C TOMOIIBIO
03KEeHI-MHCTPYMEHTOB.

6. Uro Takoe cTpaTu(uUKalus B SKCIIEPUMEHTAX, U KaK OHA TIOMOTaeT CHU3UThH bias?

7. Kak cermeHnTanus mnoip30BaTeeii BIUsAET Ha au3aiiH A/B-tecta, u nmpuBeauTe nmpumep
KaCTOMHOM KOTOpTHI (HallpuMep, Mo BO3PaCTy).

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

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

10. Kaxk ucnonp3oBatsk Python ms monenuposanus Full Factorial sxkcriepumenTa ¢ nBymst
daxTopamu (HarpuMep, IBET U TEKCT)?

11. Kakue pitfalls BO3HUKAIOT pU peanu3anuy paHIoMHu3anuy B oHaaiiH-A/B-Tectax?

12. Kak wunHTerpmpoBath (QpoHTEHA-WHCTpYMeHTHl (Hanmpumep, Google Optimize) B
nporecc A/B-tectupoBanus?

13. IlpuBenute mpumep Nested skcrepuMeHTa JUisi TECTUPOBaHUSA MHTepdeiica caiita ¢
BIIO’KCHHBIMU DJIEMEHTAMU.

14. Kak crpatudukanus IOMOTacT B aHaJIW3e pPe3yJbTaTOB MHOTOYPOBHEBOTO
SKCIIepUMEHTa?

15. O6I>$[CHI/ITC, KaK aJallTUBHBIC SKCIICPUMCHTBI KOPPCKTHPYIOT Ju3aiilH Ha OCHOBE
MMPOMEIKYTOUHBIX JaHHBIX.

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

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

2. Kakue nmpyrue mMeTonsl yMeHbIIeHUs nucrnepcnn cymectByioT nmomumo CUPED, u kax
OHM NTPUMEHSIOTCS?

3. O0pscHUTEe TpPOOIEMY MHOXKECTBEHHbIX Tuore3 B A/B-tectupoBanun u ee
HOCJE/ICTBHSL.

4. Kak wmeroabsl KOppeKTUpoBKH (Hampumep, Bonferroni) pemator mnpoGiemy
MHOKECTBEHHBIX CPaBHEHUN?

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

7. OOBsACHUTE TIOHATHE ABTOKOPPEIALMH B BPEMEHHBIX psA/laX JAHHBIX M €€ BIUSHHE HA
A/B-TecThl.

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

9. YUro Takoe pereHIIH (yIep)KaHUE) IOJIb30BAaTEICH, W Kak €ro aHalu3upOBaTh B
AKCIIEpUMEHTAX ?

10. OnwumuTe MOCTPOSHKE BOPOHKH KOHBEPCHH U €€ POJIb B MHTEPIIPETALIUHU PE3YJIbTaTOB
A/B-tecra.

11. Kak ucnons3oBars Python mis npumenenuss CUPED Ha cumynrpoBaHHBIX TaHHBIX €
aBTOKOppesuuen?
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12. TlpuBemuTe mpuMep KOPPEKTHPOBKH PE3yJIbTATOB ISl MHOXKECTBCHHBIX THIIOTE3 C
nomo1bo Holm-Bonferroni meroza.

13. Kak Ce30HHOCTb MOXET UCKa3uTh pe3yinbTatel  A/B-tecta, um kak 3TO
CKOPPEKTUPOBATH?

14. OOwscHHUTE, TOYEMYy HEHUJealIbHbIC JaHHBIC (HAIpHUMEp, TPOIMYCKH) TPEOYIOT
CHEIMAIbHON 00pa0OTKH B aHAIMTHKE.

15. Kak uHTerpupoBaTh aHaINU3 PETCHIIHA U BOPOHOK B (PPEHMBOPK MPUHSATHUS PEIICHUI
nocie A/B-tecra?

Tema 4: Undpacrpykrypa u npouecchl. [locTtpoenne miar@opmspl 3IKCIEPUMEHTOB:
NPUHUMIBI, APXUTEKTYPa, pitfalls. MoHUTOPUHT U 3THKA IKCHIEepUMeHTOB. OpKecTpanus
A/B-tectoB: npoueccol, CI/CD u KyJabTypa 3KClIepUMEHTHPOBAHUS

1. Kakue nmpuHITUIIBI JIeXKAT B OCHOBE MOCTpoeHwus tuiatdopmel st A/B-tectoB?

2. OnummTe apXUTeKTypy MIaT(HOpMbI IKCIIEPUMEHTOB (HalIpUMep, KOMIIOHEHTHI: TAaHHBIE,
ananutuka, Ul).

3. Kakue pitfalls (;roBymku) Bo3HHKarOT nipu paspadotke miaardopmer A/B-TecToB, u Kak
ux u3bexarb?

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

5. O0bsicHHTEe  3TUYECKUE  acnekThl  A/B-tectupoBanus  (Hampumep,  COTJacue
MOJIb30BaTesel u privacy).

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

7. Uro nmoapazymeBaeTcs MoJ KyabTypOoil SKCIIEPUMEHTHPOBAHUS B KOMITAHUN?

8. [lpuBenure mnpuUMep AapXUTEKTYpbl IUIATGOPMBI C  HCIOIb30BAHUEM OIKEH[-
WHCTPYMEHTOB (Hampumep, Ha ocHoBe Kubernetes).

9. Kak MOHHTOpPHHTI TIOMOTaeT BBIABIATH aHOMaTUM B A/B-Tecte BO Bpemsi ero
MIPOBEICHHUS?

10. OG6cyaurte >THYECKHE TUIEMMBI B 3KCIIEPUMEHTAaX C YYBCTBUTEIbHBIMH JIAHHBIMHU
(Hampumep, 30pOBBE MOIb30BATENEH ).

11. Kax CI/CD mpotiecchl yCKOPSIIOT 3ammyck 1 ananu3 A/B-TecTtoB?

12.  Onummute poib KyJbTYphl SKCIIEPUMEHTHPOBAHUS B MacmTabupoBanuu A/B-TecToB
B KOMaHJE.

13. Kakue unctpymentsl (Hampumep, Apache Kafka) ucmnonb3yrorcsi B apXuTekType
m1atopmsl A1 00pabOTKU AaHHBIX?

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

15. IlpuBenure npumMep MNOJHOrO mpolecca opkecTpauun A/B-tecta ot uaen 1o
BHEJIPEHUS PE3YIbTATOB.

Tema 5: UnTepnperanus u MmacmradupoBanue pe3yJabTatoB. Ot A/b k Ou3Hec-pemeHnIo:
KaK HHTEepNpeTHPOBATH He3HAYHMBbIe pe3yabTaThl. Macmrabupoanue A/b TecToB B
KOMIIAHUH.

1. Kak wuHTepmpeTupoBaTh He3HauuMble pe3yibTaThl A/B-Tecta B KOHTEKcTe OH3HEC-
penieHuin?

2. UTo Takoe MOUIHOCTh TE€CTa, M KAaK OHA BIMSET HA WHTEPIPETANNIO "HE3HAUYNMBIX"
pe3yabTaToB?

3. OOmwsacHUTE, Kak niepeiiTu oT pe3ynbraToB A/B-Tecta k actionable Gu3Hec-peneHuro.
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4. Kakwue cTpareruu MacmrtadupoBanusi A/B-TecToB CymecTBYIOT B KOMITAaHUH (OT MAJIOTA
K TJI00aTbHOMY)?

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

6. Kak ydectp skoHOMHuYeckyio IeHHOCTh (ROI) mpu wuHTEepnperamuu pe3yabTaToB
SKCIIepUMEHTa?

7. IlpuBeaure npumep, Korja He3HauuMblId pe3ynbTaT A/B-Tecra Bce ke NMPUBOIUT K
BHEJIPEHUIO U3MEHEHHUN.

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

9. Onummure CTPYKTYpYy Hpe3eHTaluH Ui 3aluThl Tpoekta A/B-tecta (KiodeBbie
CJIANIBI).

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

11. Tlouemy He3HaYMMBbIE PE3ybTATHI HE BCErJla O3HAYAIOT OTCYTCTBHE dPQeKTa, U KaKk
3TO 00BACHUTH OU3HECY?

12. Kakue MeTpHKH ycliexa HCHONB3YIOTCS Mpu MaciutabupoBanuu A/B-TecToB
(manpumep, adoption rate)?

13.  OO®BscHUTE POIIb CTEHKXOJIJICPOB B 3alTUTE U BHEIPCHUH PE3yIHTATOB SKCIICPUMEHTA.
14. Kak unTerprpoBatTh pe3ynbraTsl A/B-TecTa B JOATOCPOYHYIO CTPATETHIO KOMITAHHH?

15. TlpuBemute mnpuMmep ycmemHOro MacmradupoBanus A/B-tecta OT KoMaHIBI K
JIenapTaMeHTy.

IIpuMepHbIe 3aganus 1JI KBU3a
KBuz 1

1. Yro Takoe A/B-TecTpoBaHHE KaK CTPATETUYECKUN HHCTPYMEHT?
A) DKCIEpUMEHT /JIs1 CPaBHEHHUS ABYX BEpPCUI MPOJIyKTa HA OCHOBE METPHK, TOMOTAIOLIHI
NPUHUMATD PELIECHUS B YCIOBUSIX HEONPEAEICHHOCTH.
B) Meton 1st ciaydaiiHOro BeIOOpa BapuaHTOB 0€3 aHaNN3a JaHHBIX.
C) AHanu3 TOJIBKO KaY€CTBEHHBIX JIAHHBIX 0€3 yueTa PUCKOB.
D) IIponece 6e3 uHTErpanuyu MaTeMaTHUECKUX MOJIENIEH.
(ITpaBunbHBIH: A)

2. Kakoli craTUCTHYeCKHI TeCT JIydllle UCTIO0Ib30BaTh AJIsl CPAaBHEHUS CPEIHHUX 3HAUCHHH B
A/B-Tecte ¢ HEMPEepHIBHBIMU JJAHHBIMU M HOPMAJIbHBIM pacipeaeieHueM?
A) Kputepuii xu-kBajpar.
B) T-tecr.
C) Z-tecr.
D) BbaiiecoBckuii ananus.
(ITpaBunbHBIH: B)

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

4. Kak (peitMBOpK npuHsATHA petieHnid B A/B-TecTe yunThIBaeT HEONPEAEICHHOCTD?
A) UrHopupyeT pUCKH OIMIMOKH.
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B) ®okycupyercs Toapko Ha p-value.

C) IlpumeHseT TONbKO KIaCCUYECKUE TECThI 0€3 MOAETHUPOBAHUS.

D) Ucnons3yer OaliecoBCKHE METO/IbI 11 OOHOBIICHHS BEPOATHOCTEH Ha OCHOBE J1aHHBIX.
(ITpaBuibHbIii: D)

5. Jlyist KakuX JaHHBIX JTy4Ille HCTI0Ib30BaTh KPUTEPHUM XH-KBaapatT B A/B-Tecte?
A) HenpepbIBHbIE METPUKHU.
B) Bpemennsbie psijbl.
C) KoppenupoBaHHbIe IEpEMEHHBIE.
D) KateropuasnbHbie JaHHBIE A TPOIOPIIUH.
(ITpaBuibHbIii: D)

6. Kakoit HHCTpyMEHT MOKHO MCITOJIB30BaTh Il pacyeTa p-value B A/B-tecte ¢ Python?
A) Excel VLOOKUP.
B) Tonbko pydnbie (hOPMYJIBI.
C) be3 MareMaTH4ECKUX PacyeTOB.
D) Statsmodels (Hanpumep, proportions_ztest).
(ITpaBunbHbIi: D)

7. B ycnoBusix HeonpeaeaeHHOCTH, KaKoH M0JX0/1 HoMoraeT B (peiMBOpKE MPUHATHUS
petieHuii?
A) UrHopupoBaHue BHEUIHUX (aKTOPOB.
B) MonenupoBaHue clieHapHeB C UCIIOJIb30BAHUEM BEPOSATHOCTHBIX PACIPEEIICHUN.
C) Tosbko BU3yanu3anus JaHHBIX.
D) ®uxcupoBanHbie oporu 6e3 ajanrtanuy.
(ITpaBwiibHBI: B)

8. Kaxoii tect syume aist 60bpmmx BeIOOpoK (n > 1000) B A/B-Tecte?
A) T-tecr.
B) Kpurepuii xu-kBagpar.
C) baiiecoBckuii 11 MaJIBIX JTAHHBIX.
D) Z-tect (npubiimkeHHEe HOPMAITBLHOTO).
(ITpaBunbHbIH: D)

9. Yro takoe mHorodaktopHbIi 3kciepumenT (Full Factorial) 8 A/B-tecte?
A) DKCIEpUMEHT C OIHUM (PaKTOPOM.
B) Tonbko BI0OKEHHBIE TPYIIIIHI.
C) Ju3aiiH, TecTUpYIOIIMIA Bce KOMOMHALMHU (PaKTOPOB (Hampumep, 2x2 A 1ByX (HakTOpoB).
D) be3 pannomu3zarumu.
(ITpaBunbusIit: C)

10. Kak peanmu3oBath pangoMmu3anuio B A/B-Tecte TeXHHUECKU?
A) PyuHoii BbIOOp TOIB30BATENEH.
B) Tonbko ppoHTEHA-CKPUTITHI.
C) be3s ydera cerMeHTaIuu.
D) Ucnonb3oBanue 63KeHA-UHCTPYMEHTOB (Hampumep, Python random) st cmut-rpynm.
(ITpaBunbHbI: D)

11. Yro Takoe cTpatudukanms B 1u3aiiHe S3KCIEpUMEHTA?
A) CnyuaitHoe pacnpezeneHue 6e3 rpyril.
B) Paznenenne BpiOOpKu Ha ciiou (CTpatThl) 1j1s Oananca (HarmpuMep, Mo BO3pacTy).
C) Tonbko a1 OOJIBIINX JTAHHBIX.
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D) UrnopupoBanue gemorpadumu.
(ITpaBuibHbI: B)

12. Kakoii 1u3aiftH moX0IuT AJIT MHOTOYPOBHEBBIX dKkcriepuMeHTOB (Nested)?
A) Tonnslii hakTopHal.
B) Tosibko aanTUBHBIE TECTHI.
C) be3 kaCTOMHBIX KOTOpT.
D) Bnoxennsie rpynibl (HampuMep, M0JIb30BaTeIM BHYTPH PETHOHORB).
(ITpaBuibHbIi: D)

13. Yto Takoe mociaeaoBaTebHbIN SKCIIEpUMEHT B A/B-Tecte?
A) OnHOpPa30BBbIH TECT.
B) Tosbko ni1st 607bIINX BEIOOPOK.
C) AnanTuBHBIN 1M3aiiH, TJIe aHAJIN3 IPOBOJUTCS MOATAITHO C BO3MOKHOCTHIO OCTAHOBKH.
D) be3 MmoHuTOpuHTa.
(ITpaBunbuslii: C)

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

15. Kakoil MeToJ momoraer B aJalTUBHbBIX IKCIIEPUMEHTAX Il ydeTa HOBBIX JaHHBIX?
A) OuKCUpOBaHHBIN JU3alH.
B) Tonbko Xu-KBaapar.
C) baiiecoBckoe 0OHOBIIEHHE WU MOCIEI0BaTeNbHbIE TecThl (Hanpumep, SPRT).
D) be3 monenupoBaHus.
(ITpaBunbHbIii: C)
KsBus 2

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

2. Kak KOoppeKTHpoBaTh pe3ysIbTaThl A1 MHOXKECTBEHHBIX THIioTe3 B A/B-Tecte?
A) Urnopuposats npo0iemy.
B) Tonbko yBennuuBaTh BEIOOPKY.
C) be3 MmaremMaTH4eCcKNX MOMPABOK.
D) Ucnonr3oBath MeToa Bonferroni (nenutsh alpha Ha uncno TecTos).
(ITpaBunbHbI: D)

3. Kak ce3onHOCTh Biuser Ha A/B-tect?
A) IlonoxuTenbHO, yBETUUUBAsi MOIIHOCTb.
B) MoeT BbI3BaTh aBTOKOPPETISIUIO U JIOXKHBIE PE3YNIbTAThI, TPEOYET MOJEIUPOBAHUS
(manmpumep, ARIMA).
C) He BiusieT Ha JaHHEBIE.
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D) Tonbko 1151 peTeHIIH.
(ITpaBuibHbI: B)

4. Kak paboTaTh ¢ OTJIO)KCHHBIMA KOHBEpCcHsIMU B A/B-Tecte?
A) UrHopupoBathb 3a/1€pKKH.
B) Tonbko 11711 BOPOHOK.
C) be3 yuera BpeMeHH.
D) Wcnonb30BaTh KOTOPTHBIN aHAJIW3 M MOJISIH BhDKUBaHUA (survival analysis).
(ITpaBuibHbIi: 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 mIaThOpMBbI 1151 A/B-TecToB?
A) Tonbko GpoHTEH]I.
B) be3 monuTopuHra.
C) TosibKO py4HBIE TTPOLIECCHI.
D) bokena mist panaoMuzanuu, GpoHTEH JUIs OTCIeKUBaHus, ¢ yuetoM pitfalls (manpumep,
bias).

(ITpaBwibHbIA: D)

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

8. Kak peanmzoBars MoHUTOpHHT B A/B-Tecte?
A) TonbKo 1ocine 3aBepIIeHusl.
B) be3 uncTpyMeHTOB.
C) UrHopupoBaHue 3TUKH.
D) Ucnonb3oBanue 1ambdop10oB U ajJepToB AJsl OTCIASKUBAHNUS METPUK B peaIbHOM BPEMEHH.
(ITpaBunbHbI: D)

9. Yro Briovaet opkectpanus A/B-tecros ¢ CI/CD?
A) Tonpko py4HOE pa3BepThIBaHHE.
B) be3 KyabTypbl SKCIIEpPUMEHTUPOBAHMUSL.
C) Tosbko a1t OOJIBIINX KOMIIAHUH.
D) AromaTu3zanus nmpoueccos (uest — pa3BepTeiBaHre — aHanu3) ¢ Git u pipeline.
(ITpaBunbHbI: D)

10. Kak yuyecTp 3THKY B 3KCIIEpHMEHTaxX ?
A) UrHopupoBath BIUSHUE Ha M10JIb30BaTENEH.
B) Tonbko TexHu4eckas peanusarusi.
C) be3 puckos.
D) IlpoBoauth npoBepku (Harpumep, IRB-nono6Hbie) 1 MoHUTOPUTSH fairness.
(ITpaBunbHbI: 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 1 abTepHATUBHBIE TUIIOTE3bI (HAIIpUMep, "o
difference" He 3Haumt "no effect").
(ITpaBwiibHbIA: D)

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

13. Kax nepeiitu ot A/B-Tecta k Ou3Hec-pemeHuno?
A) TonbKO CTaTHUCTHYECKHE PE3yIbTATHI.
B) bes unrepnperanumu.
C) UrnopupoBanue HEONPEIEIEHHOCTH.
D) Unrerpanus ¢ ROI, puckamu u stakeholder-ananmuzom.
(ITpaBwibHbIH: D)

14. Yro BiIIOYAET 3allUTy IPOEKTA B MacCIITaOUpOBaHUN?
A) TonpKO TEXHUYECKHE OTUYETHI.
B) bes ananuza.
C) TosbKO TaHHBIC.
D) JlokymeHTanusi, npe3eHTaui 1 000CHOBaHNE IIEHHOCTH JIJIsl PYKOBOJICTBA.
(ITpaBuibHbI: D)

15. Kakoii moxo/1 moMoraeT B HHTEPIIPETAIH PE3YIbTATOB C y4ETOM OM3HEC-KOHTEKCTa?
A) Tonbko p-value.
B) be3 monenupoBanus.
C) UrnopupoBanue macuirada.
D) Ucnons3oBanue gpperimBopkos (Hanpumep, OEC unu decision trees) /Ui OLIEHKU BIMSIHUSL.
(ITpaBunbHbI: D)

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam
KonTtpoabsHnas padora

1. Teopernueckuii Bonpoc (MHOKeCTBEHHBbI BHIOOP)
Yro takoe A/B-TecTupoBaHue Kak cTpaTernyeckuii HHCTpyMEHT?
A) Metoa cinyyaitHOoro BbIOOpa BapuaHTOB 0€3 aHaAIM3a.
B) OxcnepuMeHT 115 cpaBHEHHU JBYX BEPCHUI NPOIyKTa HA OCHOBE METPUK U JAHHBIX, C LEIbIO
MPUHSTHS PEIICHUHN B YCIOBUSIX HEOTPEAEIECHHOCTH.
C) AHanu3 TOJIKO KaueCTBEHHBIX JIaHHBIX.
D) Ilpouecc 6e3 yuera pucKoB.
IIpaBuabHnbiii oTBeT: B (Oxnmaercs 060cHOBaHUE B 2-3 MPEATIOKEHUSAX. )

2. PacuerHas 3a1aua
B A/B-tecte xonBepcus B rpynme A: 0.15 (n=1000), B rpymme B: 0.18 (n=1000). [Ipumenwure z-
tect st mponopiwii (popmyna: z = (pB - pA) / sqrt(p*(1-p)*(1/nA + 1/nB)), rme p —
oOberHEeHHas mporopiius). PaccunTaiite z-cTatucTuKy U p-value (MCmonb3ys HOpMaabHOE
pacnpenenenue). MaTepnperupyiite pe3ynastat (ypoBeHb 3HaunMOCTH 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 ycnoBusax HeonpeaeneHHOCTH (HU3KHHA TpaduK, Ce30HHBIEC KOJIeOaHNs1) MPOAHATNZUPYITE
(bpeitMBOPK NIPUHATHSA pelieHui 1 A/B-Tecta ¢ metpukoii "konBepceus'. Onuimmre, Kak
MHTETPUPOBAThH OaileCOBCKUI aHanM3 (C apHOPHBIMUA BEPOSTHOCTSIMH) M YUECTh PUCKH OIINOKU
/I Tuna. [Ipennoxxure anpTepHATUBY CTAaHAAPTHBIM TECTaM, €CIIM JaHHbIE HEH1€aIbHBbI.
Osxupaercsi: Onucanue mwaros, gopmy.a (Hanpumep, 1Jis1 0ailecOBCKOro 0OHOBJICHUST) U
BbIBO] (3-5 npeaJsio:keHuii).

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

5. IIpakTHyeckoe 3a1anue
Paspabotaiite nu3aitn A/B-Tecta ¢ panmomMusanuei 1 crpatuuKanyeid mo cerMmeHTam
(HoBbI€/cTaphIe MONIb30BaTeN ). ONUIINTE MIary peanu3anuu: cruut-rpymnisl (50/50),
uHcTpyMeHTHI (Python nst pannommsanuu: random.sample), 1 Kak y4ecTh KACTOMHBIE KOTOPTHI.
O:xunpaercs: aru ¢ konom nim popmyaamu (3-4 nyHkra).

6. PacueTHas 3a1aua
B agantuBHOM 3KcniepuMeHTe (MOCcieI0BaTeNbHbIN Tu3aiiH) ¢ 1ByMs Bapuantamu (A/B) u
metpukoid CTR (0.1 B A, 0.12 B B, nucnepcus 0.01, n=500 na crapre). Mcnonb3yiite kputepuit
OCTaHOBKH (Hampumep, Ha ocHoBe p-value < 0.05). Paccuunraiite MmomuoCTh mocie 1000
HaOJIOICHUH U pemnTe, MpoIoibKaTh i TecT. MaTerpupyiite Excel ans cumynsnnm.
Osxunpaemsiii pacuer: Momnocts < 0.8, npoposxkuts ecau p > 0.05 (popmyna mommuocTH: 1
- beta, ¢ uciob3oBanunem 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 UCTIEPCUN.
B) Controlled-experiment Using Pre-Experiment Data st yMeHbIIICHUSI TUCTIEPCUU C TIOMOIIIBIO
KOBapuar.
C) Tonbko 115 KaTeropuaabHbIX JaHHBIX.
D) Anarnor xu-kBajapar.
IIpaBuabHblii oTBeT: B (Oxunaercs obocHoBaHuE B 1-2 npeasioKeHUsX. )

8. PacuerHas 3agaua
[Tpumennutre CUPED nuist ymeHbIlieHus AUCTIepCUi: MeTpuKa Y (Tekyias), KoBapuara X
(mpenpinymias, koppensius 0.6). @opmymna: CUPED =Y - theta*(X - mean(X)), rae theta =
cov(Y,X)/var(X). s Beioopku n=100, mean(X)=10, var(X)=4, cov(Y,X)=2.4, paccunraiite
theta u CKOPPEKTUPOBAHHYIO AUCHIEPCHIO.
O:xunaemblii 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 MeTonb 00pabOTKU HEUICANbHBIX JaHHBIX (BOPOHKH,
pereniun). [Ipennoxxure ppeliMBOPK AJisl yueTa BHEIIHUX (PaKTOPOB.

DNEeKTPOHHBIA JOKYMEHT



Oxunaercsi: AHaJIM3 Npo0.ieM, MeTOAbI U peKoMeHaanuu (4-6 nmpenyioxeHuii ¢
¢opmyaamu, HampuMmep, A5 KOPPEeKTHPOBKH p-value).

10. Teoperuueckuii Bonpoc (OTKPBITHII)
OnumuTe NPUHIUIB ApXUTEKTYPHI IaTGopmbl 11t 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-tecta ¢ CI/CD: maru ot uaeu 10 pa3BepThIBaHUS
(panaoMu3anys, MOHUTOPUHT, aHaiau3). ONUIINTE, 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 aTndeckux npoOieM (HarpuMmep, BIUSHUE Ha T0JIb30BaTENIC B MOHETU3AIUH )
IpoaHaIU3UpyiTe MOHUTOPUHT A/B-Tecta. Onummure apxuTeKkTypy miaThopMbl C y4eTOM
pitfalls (mHanpumep, bias B JaHHBIX) U IPEATIOKHUTE MEPHI JJISI ITUYHOTO SKCIIEPUMEHTHPOBAHUS
(nanpumep, IRB-nono6nsie mposepku). Uuterpupyiite CI/CD ans aBTomMaTu3aiui.
O:xupaercsi: AHAIU3, APXUTEKTYPa M peKoMeHaanuM (4-6 nmpeniosxkeHnii ¢ npuMepamMu).

[IpuMepHOe onHcaHHe UTOTOBOTO NMPOEKTA
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Obwas unghopmayusi o npoekme

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

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

— @opmMmart BbINoIHeHus: MHauBuyanbHbIi i koMavaHbIN (10 3 yenoBek). [Ipoekt
JOJKeH OBITh peain3oBaH ¢ Hcmoib3oBaHueM Python (6ubnmoreku: pandas, scipy, statsmodels,
matplotlib) mnn Excel (popmynsr, VBA, Power Query). ®unanbubiii otuer — PDF-nokyment
(10-15 crpanm), ¢ mpUIIOKEHHEM Ko/1a/(aiiiioB.

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

— Pecypenl: JlocTynn K CHHTETUYECKUM JaHHBIM (CT€HEPUPOBATh CaMOCTOSITENBHO WIIN
UCIMOJIb30BaTh OTKPBITHIE JaraceTsl, Hampumep, u3 Kaggle mo A/B-tecram). Jluteparypa:
"Trustworthy Online Controlled Experiments” (Kohavi et al.), noxymenrarus mo statsmodels B
Python.

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

Ilenb npoexkma

Pa3paboTtare nu3aitH MHOro(hakTOpHOT'O I MHOTOypoBHEBOro A/B-Tecta (nanpumep, Full
Factorial wmnmmu Nested), peanu3zoBaTh €ro TEXHUYECKH (paHAOMHU3ALUSA, CIUIUT-TPYIIIHI),
POAHAJIM3UPOBATh PE3YJIbTAThl C YUETOM CTpaTH(PUKALMU U CETMEHTAIlUH, ¥ OLIEHUTH BIMSIHUE
Ha OusHec-MeTpuku (Hampumep, koHepcuto win ROI). IIpoekt nomkeH mpoaeMOHCTpUPOBAThH
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IIPUMEHECHHE MAaTEMATUYECKUX MOJEIEH I ONTUMHU3aLUU SKCIEPUMEHTOB B  YCIIOBHUAX
peaNbHBIX JAaHHBIX, BKJIIOYasl pacyeThl JUCIIEPCUU U KOPPEKTUPOBKH.

3aoauu npoexma

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

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

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

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

— busnec-BoiBoabI: Paccuntats ROI u pucku.

Omanvl 8bINOIHEHUS npoexkma

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

— Omnwucare TUNOTE3y ¥ METPUKH (HApUMep, KOHBEPCHsI Kak OWHApHAs, C UCTIOIb30BAHUEM
Z-TecTa WK XU-KBaJapar).

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

— Omnpenenuts crpatudukanuio (pasgeanuTbh BBHIOOPKY IO CErMEHTaM, HalpuMmep,
BO3paCT/PErruoH) ¥ KACTOMHBIC KOTOPTEHI.

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

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

— CreHepupoBaTh CHHTeTHUYeCKHe JaHHble (Hampumep, 10,000 monbp3oBaTeneit c
¢dakropamu: uarepdeiic A/B, nena High/Low).

— PeanmuzoBate  pangommsanumio B Python  (ucmomp3yss  random.seed — muis
BocnpousBoaumoct) wiu Excel (VBA nmns coimut-rpymm).

— MWuterpupoBath  03KEHI/(GPOHTEHA-IEMEHTHl  (CUMYJIUpOBaTb  4Y€pe3  CKPUIIT:
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):

— DBBINOJIIHATE CTaTUCTUYECKHE TECThI: {-TeCT I HENpepbIBHBIX, XU-KBAaapaT s
IIPOIOPLIUH.

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

— MopnenupoBats BiusHHE (GakTopoB: HMcmomb3zoBath ANOVA g Full Factorial,
JTMHENHYo perpeccuto s Nested.

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

npubsLIb) / 3aTpaThl Ha TecT * 100%.

4. Otuert u 3amuta (Heneas 4-5, 20% BpemeHn):

— Hamnucare otuer: BBeneHue, mMeToosiorusi, pe3yiabTaThl, BBIBOABI (C rpadukaMu u

pacyeramu).

— ToarotoButh npe3entanuto (5—10 ciaii1oB) AJid 3aIIUTHI.
— 3amura: JleMoHcTpanus Kona/(aitiioB, OTBETHI HAa BOIIPOCHI.

Kpumepuu 3awumot u oyenxku npoexma

[Tpoekt onenuBaercs mo mkane 0—100 GammoB (wnm S5-0ampHON ImIKale: 5 — OTIWYHO, 4 —
XOpomIo U T.1.). OlleHKa OCHOBaHa Ha MOJTHOTE, KOPPEKTHOCTH U MHHOBAITMOHHOCTH. Bec kaxaoro
KpUTEPHUS YKa3aH B CKOOKax.

KoppektHocTth nu3aiiHa u  peanuzamuu  (30%): [lpaBwibHBI BBIOOpD THTA
skcnepumenTa (Full Factorial/Nested), To4yHble pacueThl pa3mepa BBIOOPKH H
parmommzanuu. OmmoOKy B popMynax MM KOAE CHUKAIOT Oat (Hampumep, OTCYTCTBHE
random.seed — munyc 10 6awios).

Texnuyeckass peaausauuss M HHCTPYMeHTHI (25%): KadecTBO KO0/aa/CKpUIITOB
(unTaemMocTh, KOMMEHTapuH, 00padoTka ommook). Materpamus Python/Excel (manpumep,
UCIoNIb30BaHue pandas sl TaHHBIX — IUTIOC; TOJIBKO 0a30BbIe (HOPMYIIBI — MHHYC).

AHaau3 U MaTreMaTtu4deckue pacuerbl (25%): IlpaBuibHOEe HpuUMeHEHHE TeCTOB (t-
TeCT/XH-KBajapar), yder crparudukanum, wmonenmupoBanne (ANOVA/perpeccus).
Bkirouenne ROI u puckoB (Hanpumep, pacueT MOIIHOCTH TECTa).

Ortuer u Busyaauszanus (10%): Ctpykrypa otdyera (JIOrH4HOCTb, OTCYTCTBUE OUIMOOK),
KauecTBo rpaduko/Tadnui. [IpezenTanus Ha 3auTe (ICHOCTh, OTBETHI HA BOIIPOCHI).
NuHoBauuonHocts u  OusHec-mpumeHenne (10%): OpuruHanbHbBI —CLEHApUH,

ajanTanys Moj peaybHble JaHHbIe, MPENI0KEHUs M0 MaclITaOupOBaHHIO (HAIpUMeED,
unterpamus ¢ CI/CD).

[Tpumepst mwtpados: [Tnarmar — 0 Gamnos; mpocpouka 3tanoB — MHUHYC 10% 3a Hezenio;
OTCYTCTBHE 3aIllUThl — HE OLICHUBAETCS.

ﬂOnOﬂHumeﬂbele mp€60661H1/l}Z upekomeﬂdauuu

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

IMoanep:kka: KoHcynbTanuu ¢ MpenoaaBaTesieM eXeHeenbHO0; GOpyM I KOMaHI.

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

Pacuiupenne: [ OpoABHHYTHIX CTYACHTOB — J00AaBUTH QJANTHUBHBIE HJIEMEHTBI
(nanpumep, Bayesian updates).

3apanus AJ1s1 MPOMEKYTOYHOM ATTeCTAIlUM MO JMCUMILINHE (MOTYJIIO0)

Ne n/m Saganue OTtBeT KoMmnerenunus
1 YKaxxurte paBoBY0 HOPMY, KOTOPasl peryjaupyer GDPR YK-1
00pabOTKy NEPCOHATBHBIX TAHHBIX B 3KCIIEPUMEHTaX 110
MOBEJCHUIO IOTpeduTeneil.
2 YkaxxuTe METO/] OIpeiesieHus Kpyra 3aaa4 st A/b-rectas | SWOT-ananu3 YK-1
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MapKCTHUHIC, y‘-II/ITI:IBa}OH.[I/Iﬁ OrpaHUYCHUS I10 peCypCaM.

3 VYkaxuTe mpuMep NpakTHUECKOT0 TPUMEHEHHS TPABOBBIX WndopmupoBan YK-1
HOPM IIpH IPOBECHUH KCIIEPUMEHTA C IOTPEOUTEISIMU. HOE COorJIacue

4 YkaxuTe MpaBoByI0 HOPMY, KOTOpast peryInupyeT DenepanbHbIN OIIK-3
00pabOTKy NepCOHANBHBIX JaHHBIX B 9KCIIEPUMEHTAX I10 3akoH P® No
MTOBEJICHUIO ITOTPEOUTEIICH. 152-®3

5 VKaKuTe METO OnpeesieHns kpyra 3aaa4d aist A/b-tecta B | Pugh-matpuma OIIK-3
MapKEeTUHIE, YYUTHIBAIOIINI OrpaHUYEHUsI [T0 PECypCaM.

6 YKa)kuTe OCHOBHYIO 3KOHOMUYECKYHO TEOPUIO, Teopus OIIK-3
MPUMEHSIEMYIO ISl aHAIH3a IOBEACHUS MOTpeOuTeNel B OKuAaeMon
9KCHEPUMEHTAaX. 10JIC3HOCTH

7 YKaxute HOpMATUBHBIA aKT, PETyIHPYHOLINI ®denepaibHbIi OIIK-3
SKOHOMHYECKYIO IESITEILHOCTD B Cpepe MapPKETUHIOBBIX 3aKOH O
9KCHEPUMEHTOB. pekiame

8 YKaXHUTe SKOHOMHUYECKYIO METPHKY JUIsi 000CHOBAHUS ROI OIIK-4
ctparerud B A/b-TecTe 1o MoBeIeHUIO TOTPEOUTEIICH.

9 YkaxuTe METo]| aHaTN3a SKOHOMHYECKON WH(OPMAIIH B NPV OIIK-4
9KCHEPUMEHTAX C MOTPEOUTENSIMH.

10 YkaxuTe MmpuMep NpakTUIeCKOro NPUMEHEHHS Pacuer OIIK-4
SKOHOMHYECKHUX 3HaHUi B mpoekte A/b-Tecra. CTOMMOCTHU

MPUBJICYCHHUS
KJIMEHTa

11 YkaxuTe mpuMep MpakTHIeCKOro MPUMEHEHHS Ananmm3 [K-2

SKOHOMHYECKHUX 3HaHUi B mpoekte A/b-Tecra. LICHOBOM
ANACTHYHOCTH

12 VYxkaxute 6a30Boe SIKOHOMHUIECKOE MTOHATHE, OCHOBAHHOE [IpenenvHas [K-2
Ha MaTeMAaTHYECKOM aHAaJIM3€ B HOBEACHUH NTOTPEOUTENECH. 10JIC3HOCTb

13 VYKaXnuTe 3KOHOMHUYECKOE MTOHATHUE I ONITUMU3ALUH DIacTUYHOCTh [IK-1
peleHud B MAPKETUHTOBBIX SKCIIEPUMEHTAX. cipoca

14 VYKaxute MeTOo UCIOJIL30BAHUS DKOHOMUYECKUX 3HAHUN Perpeccuonnblii OIIK-4
Juis perieHus 3aga4d B A/b-tecre. aHaJIu3

15 VYkaxuTe NpuMep NpakTHIECKOr0 IPUMEHEHMS OnTumu3anus OIIK-4
HSKOHOMHYECKHX 3HaHUH B IPOoQecCHOHATFHON 00IacTi LIEHOBOU
MOBEJICHUS IOTpeduTeneil. CTpaTeruu

16 VYkaxuTe MpuMep NpakTHIeCKOro IPUMEHEHMS Pacuer LTV IK-1
SKOHOMHYECKHX 3HaHUH B IPOoQecCHOHATFHON 00IacTi
MOBEJICHUS IOTPEOUTEIICH.

17 VYKaXuTe OCHOBHOE ITPABOBOE MOHSITHE, HCIOIb3YEMOE B Konduaenunan [IK-1
9KCHEPUMEHTaX C JAHHBIMHU NOTPEOUTETICH. BHOCTh

18 VYkaxuTe 007acTh UCIOJIB30BAHNS MTPABOBBIX 3HAHUH B 3amuTa K-8
MapKETHHTOBBIX IKCIIEPHUMEHTAX. MEePCOHANBHBIX

JTAaHHBIX

19 YKaxxute METO UCIIONb30BAHUS IIPABOBBIX 3HAHUH B Ayaut T1K-8
PO eCCHOHANBHON AEATETFHOCTH TI0 TIOBEIEHHIO compliance
oTpeOUTENCH.

20 VYkaxuTe mpuMep NpakTHIECKOr0 IPUMEHEHHSI TPABOBBIX CocraBnenue [1K-8
3HaHU# B poekTe A/b-TecTa. MOJIb30BaTEIBCK

Oro corjiaCus
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