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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamma mucuuruimHbl (MOoaynsi) «A/bB  TecTHpoBaHHME» COCTaBICHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npoduis «I[IpukiaaHoi UCKYCCTBEHHBIN HHTEIUIEKT, YTBEPKACHHBIN npukazoM MuHuCTepCcTBa
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 rona.

Wzyuyenne nucuuruimHel (Monyinsi) «A/b TecTupoBaHuE» BaXXHO ISl  TPUHATHUS
000CHOBaHHBIX pemeHHﬁ Ha OCHOBC JAaHHBIX, YTO IHO3BOJIAACT ONTUMU3HUPOBATH IMPOAYKTBI H
MapKETHUHTOBBIE CTpATEruu. DTO MOMOraeT MUHUMH3UPOBATh PUCKHU U MOBBIIIATE 3)(PEKTUBHOCTH
OU3HEC-TIPOIIECCOB 3a CUET OOBEKTUBHOM OIEHKH U3MEHEHUM.

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

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoJArOTOBKH
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHUIH
«[IpuknagHON HCKYCCTBEHHBI HMHTEUIEKT» M BXOJAMT B BapuaTHBHyK d4acTh bioka 1,
dopMupyeMyr0 ydacTHHKaMH 00pa30BaTeIbHBIX OTHOIICHUH, KaK TUCIMIUTMHA 10 BBIOOPY.

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

Heap n3yvyeHusi IMCHUITHHBI (MOYJI51): OCBOCHUE METOJ0B IIPOBEJCHUS HKCIIEPUMEHTOB
JUIS OLEHKU U CpaBHEHUs 3(PPEKTUBHOCTU Pa3IMUHBIX BAPUAHTOB PELICHUN C LEJIbI0 MPUHATHS
ONITUMAIIBHBIX OM3HEC-PEIICHUH.

3agauu u3y4eHust JMCUUILIMHBI (MOAYJIS):

— HW3Y4UTb TeopeTHueckue OcHOBbl  A/b-recTupoBaHus, BK/IIOYas  MPUHLIMIIBI
SKCIIEPUMEHTAIBHOIO [IM3aliHa, CTATUCTHUYECKOM THUIIOTE3bl M BEPOSTHOCTHBIX MOZEIEH, C
aKIIEHTOM Ha MaTeMaTHYECKUE METOIbI JJIsl OLEHKH 3(p(PEKTUBHOCTH M3MEHEHUH B MPOJYKTaX;

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

— pa3paboTaTh yMEHHS B HMHTEpIPETALUU PE3yJbTAaTOB TECTOB, BBIABICHUU OIIMOOK
(HampuMep, MHOXKECTBEHHOE TECTUPOBaHHE, HEPaBHOMEpHasl BbIOOpPKA) M STUUECKUX acIeKTax,
NPUMEHSISI KOJMYECTBEHHbIE METOAbl UII MUHHUMU3ALMU JIOKHOMOJIOXKHUTEIbHBIX BBIBOJIOB U
ONTUMM3ALMH PEIICHUN B pEalbHBIX IPOEKTAX;

— wuHTerpupoBath A/b-TecTupoBanue B 0oJiee MUPOKHUE IKOCUCTEMBI aHAJIM3a JaHHBIX,
BKJIIOYash MalIMHHOE OOYy4YE€HHME W BHU3yaJU3alUI0, JUISl TONIACPKKH TNPUHATUS pEIIeHUN B
IIPOAYKTAX, C IEMOHCTpALMEN HaBbIKOB MPOEKTUPOBAHUS IKCIIEPUMEHTOB U OLIEHKU MX BIUSHUSA
Ha M0JIb30BaTENIbCKOE MIOBE/ICHUE.

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

3Hamy:

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

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

— MeToAbl TeXHHuYecKol peanuzanuud A/b TecToB (CIIMT-TpyHmbl, paHIOMHU3aLMA,
02KeH1/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 AP.) U UX
MPUMEHUMOCTh B 3aBUCUMOCTHU OT THUIIA JIAHHBIX U METPHK;
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— BO3MOXHBIC JIOBYIIKM ¥ HCTOYHHUKM HCKakeHWd B A/b  TectmpoBaHUM
(mocnemoBaTeNbHBIA  aHANW3, MHOXXECTBEHHOE  TecTupoBaHue, JI((EKTsl  HOBU3HHI,
HEOJHOPOJHOCTH BBIOOPKH H JIp.);

ymembp:

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

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

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

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

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

enademp:

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

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

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

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

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

— TPUMEHEHUE MPOJIBUHYTHIX MOJXO0JIOB: MHOXXECTBCHHOE TECTUPOBAHHUE C KOPPEKITUECH
(manpumep, Bonferroni, FDR), mHOrOakTOpHBIE 3KcniepumenThl (DOE), cerMeHTHBIM aHau3.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennyu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJs) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Kox u conep:xxanue
KOMIEeTeHIH U

HNHaMKaTop KOMIETeHIUH U NepedyeHb IVIAHUPYeMbIX
pe3yJIbTATOB 00y4eHHS 110 AMCUMIIMHE (MOAYJII0)

VYK-3. Crocoben
OCYIIECTBIISTH COIMAIBHOE
B3aMOJCHCTBHEC U
peaTn30BhIBAaTH CBOIO POJIb B
KOMaHe

(coomeemcmayem
VHK-02)

VYK-3.1. (YHK-02.01.) [Ipuaumaet y4actue B TpyIIoBOM
B3aMMOJICUCTBHH B X0JI¢ MPOQPECCHOHATIEHOMN NeATeILHOCTH
(6a30BBIi)

YHK-02.01.01. V-1. [IposiBnsieT mOHMMaHHUE CBOEH POJIM B KOMaH/IE
YHK-02.01.01. Y-2. YMeer sICHO BBIpakaTh CBOM MBICIIH B TPYTIIE
YHK-02.01.01. ¥-3. CnocobeH ciymaTts ¥ YIUTHIBATh MHEHUS
JPYTUX y4aCTHHUKOB KOMAaH/IbI.

YHK-02.01.01. Y-4. YMeeT 1aBaTh KOHCTPYKTUBHYIO OOPATHYIO
CBSI3b

YHK-02.01.01. V-5. YmMeeT pabotaTh B KOMaHAE, IPOSBISITH
WHHUILIMATHBY U TIOAJICPKUBATH KOJUIET

YHK-02.01.01. Y-6. OGnanaer HaBpIKaMH pa3perIeHus
KOH()JIMKTHBIX CUTYallli U MTONCKA KOMIIPOMHUCCOB
YHK-02.01.01. 3-1. 3HaeT ocHOBBI KOMaHJHOH pabOTHI, POJIU H
OTBETCTBEHHOCTH KaXK/IOTO YYACTHHKA.

YK-3.2. (YHK-02.02.) IIposiBisieT TuaepcTBO M OCYIIECTBISET
HacTaBHUYECTBO (0a30BBIif)

YHK-02.02.01. ¥-1. YMeeT MOTUBUPOBATh U BIOXHOBISATH KOMaHTy
JUIS JOCTHIKEHUS 00LIHNX Lenel

YHK-02.02.01. Y-2. CnocobeH opraHu30BbIBaTh pabOTy TPYIIIIHL,
pacrpenensiTh 00s3aHHOCTH U KOHTPOJIUPOBATH BBHITIOHEHHUE 3a7a4
YHK-02.02.01. ¥-3. YMeeT AenuThcs 3HAHUSMHU U OTIBITOM,
OKa3bIBaTh MOJAEPIKKY U OCYLIECTBISITh HACTABHUYECTBO KOJIJIETaM
YHK-02.02.01. V-4. CnocoOeH MpruHUMATh OTBETCTBEHHBIE
pelLIeHHs ¥ IEMOHCTPUPOBATH MPUMEP MPOQEeCcCHOHATU3IMA
YHK-02.02.01. 3-1. 3HaeT OCHOBBI JIUAECPCTBA, MOTUBALIH U
KOMaHJ000pa30BaHUs

YHK-02.02.01. 3-2. 3naet npuHnumns! 3G pekTnBHOTO
HACTaBHUYECTBA U Pa3BUTHS IIepcoHaa

YHK-02.02.01. 3-3. 3naeT MeTob! OLEHKH SPPEKTUBHOCTH PabOTHI
KOMaH/Ipl ¥ WHJIMBUIYaJIbHBIX YYaCTHHKOB

YK-4. Cniocobex
OCYILECTBIIATD ACTIOBYIO
KOMMYHHKAIIUIO B YCTHOH U
MUCBMEHHOH QopMax Ha
rOCYJapCTBEHHOM SI3bIKE
Poccutickoii @eaepanuu u
WHOCTPaHHOM(BIX ) S3bIKe(ax)

(coomeemcmayem
VHK-01)

YHK-01.01.01. V-1 Bnageet HaBbIKaM¥ MPE3CHTAIIMN H ITyOITUIHON
JUCKYCCHH

YHK-01.01.01. ¥-2 CnocoGeH apryMEeHTHPOBaHHO OTCTAaUBATh CBOIO
TOYKY 3pEHUS

YHK-01.01.01. ¥-3 Cnocoben ¢popMynupoBaTh U IOHUMATh
TEXHOJIOTHUECKHE U Ou3Hec-TpeOoBaHMs

YHK-01.01.01. Y-4 Ymeer agantupoBaThCs K ©I3MEHEHUSAM U
HEONPEIEIICHHOCTSIM B paboTe

YHK-01.01.01. ¥V-5 CnocoGeH KOHCTPYKTHBHO BOCIIPUHUMATD
KPUTHKY

YHK-01.01.01. 3-1 3naer ycTosBIIyloCca B OTpacinu M KOMIIAHUH
TEPMUHOJIOTHIO

YHK-01.01.01. 3-2 3naet neneBble yCTAHOBKH OCHOBHBIX
3aWHTEPECOBAHHBIX CTOPOH

VYK-4.2. (YHK-01.02.) JleMOHCTpUpPYET BIaJICHHUE
pohecCUOHANBHOMN KyIbTYpOl (0a30BbIi)
YHK-01.02.01. ¥-1. YmMeer cobmo1aTh 1€70BOM STHKET U HOPMBI
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MOBEJICHUS B MPO(ECCHOHANBHON cpesie

YHK-01.02.01. V-2. CriocobeH noaaepKuBaTh YBAKUTCILHBIE U
KOHCTPYKTHBHBIE OTHOILICHUS C KOJJIETAaMH, KIIUEHTaMH U
napTHepamu

YHK-01.02.01. Y-3. YMeeT rpaMoTHO OQOPMIIATH TOKYMEHTAITHIO H
BECTH KOMMYHHKAITUIO B COOTBETCTBHH C MPO(ECCHOHATBHBIMU
CTaHJapTaMu

YHK-01.02.01. Y-4. CnocobeH 1eMOHCTPUPOBATH aKKYPaTHOCTb,
MYHKTYalbHOCTh M OTBETCTBEHHOCTH B BHIMOJIHEHHU CBOUX
o0si3aHHOCTEH

YHK-01.02.01. 3-1. 3HaeT 0CHOBHBIE IPHUHIUIIBI
Npo¢eCCHOHATEHON 3TUKU U KyJIbTYpPhI TOBECHUS

YHK-01.02.01. 3-2. 3naet TpeGoBaHUSA K JeIOBOM KOMMYHUKAITUH,
o opMIIeHHUS TOKYMEHTOB U BEJICHHIO MEPEIHCKU

YHK-01.02.01. 3-3. 3HaeT craHmapTsl © HOPMAaTHBEI,
peryaupyromye mpodeccCHoOHATRHYIO TeITeTLHOCTh B CBOEH cepe

YK-9. Ciocoben npuHUMaTh
000CHOBaHHbIE
KOHOMHYECKUE PEIICHHS B
Pa3IMYHBIX 00JIACTIX
KU3HCACATCIBHOCTHU

VYK-9.1. 3naeT ocHOBHbIE SKOHOMUYECKHE TEOPUH U IPUHLIUIIBL;
HOPMATUBHBIE U TIPABOBBIC aKThI, PETYIUPYIONIIE YKOHOMUYECKYIO
JIeSATEIILHOCTB.

YK-9.2. YMeeT aHaMU3UPOBATh SIKOHOMHUUECKYIO0 HHPOPMAIHIO U
JIaHHbBIC; pa3pabaThiBaTh U 00OCHOBBIBATH SKOHOMHYECKUC
CTpATEeTUH U PEIICHHUS.

VK-9.3. UMeeT npakTUYECKUN ONBIT B IPUMEHEHUN S3KOHOMUYECKUX
3HaHUH B peanbHbIX CUTYAUSIX U TPOEKTaX.

OIIK-7. Criocoben
HCII0JIb30BaTh OCHOBEI
SKOHOMHWYECKNX 3HAHWUH B
pasnuuHbIX chepax
JKU3HENEATEIHbHOCTH

OIIK-7.1. 3naeT 0a30BbIe PKOHOMHYECKHE MOHSATHS, OCHOBaHHBIC Ha
MPUMEHEHUH MAaTEMaTHYECKOTO aHAJTH3A.

OIIK-7.2. YMeeT HCIIONB30BATh SKOHOMHUYECKUE 3HAHUS IS
ONTHUMH3AIINN 1 PEIICHUS 33]1a4 IpodheCCHOHATBHON ACSITCTEHOCTH.

OI1K-7.3. MeeT npakTHYECKHIA OTBIT 0OOCHOBAHUS SKOHOMHUYECKUX
peleHnid B y4eOHbBIX MU MPO(ECCHOHATBHBIX MPOEKTaX.

OIIK-8. Criocoben
WCIIOJIb30BaTh OCHOBEI
MPaBOBBIX 3HAHUH B
pa3nn4HbIX chepax
KU3HEACSITETHHOCTH

OIIK-8.1. 3HaeT OCHOBHBIE MPABOBBIE MOHATHS, HICTOUHUKH TIPaBa U
HOPMBI, PETYJIUPYIOLIHE POPECCHOHATBHYIO IS TENEHOCTD, B TOM
yrcie B chepe NHPOPMAITMOHHBIX TEXHOJIOTUH, MHTEIUIEKTYaIbHOM
COOCTBEHHOCTH U IMEPCOHATBHBIX JIAHHBIX.

OIIK-8.2. YMeeT HaxOuTh U IPUMEHSATH IPAaBOBbIC HOPMBI TIPU
peleHnn 33134 NpoeCCHOHANBHON AEATEIIEHOCTH.

OIIK-8.3. ImeeT npakTU4ECKH OTBIT MPABOBOI OLIEHKH CUTYallui B
npodeccCuoHAILHON 00JIacTH.

[IIK-J1A3. Criocoben
MPOBOJUTH AHATTUTHYCCKUE
HCCIICIOBAHUS C TIPUMEHEHUEM
TEXHOJIOIHiA OOJIBIINX JaHHBIX

[ITK-IA3.1. — [IpuMeHseT METOABI MAITMHHOTO O0YUYEeHHS U
CTaTUCTHYECKOTO aHAJIN3a

(6a30BbIiT)

IITK-A3.1. 3-1. 3HaeT OCHOBHBIE ANTOPUTMBI MAILIMHHOTO
o0OydeHus

ITIK-AA3.1. 3-2. 3HaeT METOIbI CTATUCTHYECKOr0 aHaIN3a JIAHHBIX
IITK-/1A3.1. 3-3. 3HaeT KpUTEpHH BHIOOPA AIITOPUTMOB ISt
pa3IN4HBIX 33134

[ITK-AA3.1. Y-2. YMeeT UHTepIpeTUpPOBaTh PE3YIbTATHI
CTaTHCTUYECKOr0 aHAJIN3a

[ITK-/TA3.2. — ObecrieurBaeT COOTBETCTBHE PE3YyIHTATOB aHAH3a
Ou3HEeCc-33a1auaM 3aKa3unKa

(cpenHuit)

IITK-/1A3.2. 3-1. 3HaeT MeTO B TepeBoa OM3HEC-TPEOOBAHMIA B
aHAJUTUYECKHUE 3aa41

[ITK-/1A3.2. 3-2. 3HaeT KIroueBbie OU3HEC-METPUKH B MIPEAMETHOM
obnactu
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IITK-A3.2. 3-3. 3HaeT NpUHIUIEI HHTEPIPETALMH PE3YIbTaTOB
JUTSE OM3HEC-TI0Ib30BaTeNeH

[IIK-JA3.2. V-1. YMeeT anantupoBaTh aHATUTUYECKUE MOJICTTH
noJ Ou3HeC-NOoTPeOHOCTH

[ITK-JIA3.2. Y-2. YMeeT OlleHUBaTh SKOHOMUYIECKUH 3P HEKT OT
AHAJIMTHUYECKUX PEIICHUHN

[ITK-1A3.3. — IlogroraBauBaeT OTYETHI U BU3YATU3ALUU TSI
MPE3CHTALINU PE3YJIbTATOB

(cpemumtit)

IITK-TA3.3 3-1. 3raet npuHIUTB! 3P HEKTUBHON BU3YyAIN3aIAN
JAHHBIX

IITK-TA3.3 3-2. 3HaeT HUHCTPYMEHTHI CO3TaHUS AHATUTHIECKAX
OTYETOB

[ITK-J1A3.3 3-3. 3HaeT MeTOABI CTOPUTEIIMHTA HA OCHOBE TaHHBIX
IMIK-A3.3 V-1. YMeeT BEIOMpaTh ONTUMATBHBIE TUITBI
BH3YaIIH3aIAN

IITK-JTA3.3 V-2. YMeeT co3jaBaTh HHTEPAKTHBHBIC TAIIOOPBI

[ITK-/1A4. Criocoben
BBISIBJISITh OM3HEC-TTPOOIIEMBI
nuny OU3HEC-BO3MOKHOCTU

[ITK-/1A4.1. CobOupaet undopmaIiuo o Ou3Hec-mpodIeMax Win
OM3HEC-BO3MOKHOCTSIX

(cpenHuit)

[ITK-/1A4.1. 3-1. 3HaeT METOIbI, TEXHUKHU, TIPOIIECCHI U
WHCTPYMEHTHI YIIPaBICHUsI TPEOOBAHUSIMY 3aMHTEPECOBAHHBIX
CTOPOH.

IITK-/TA4.1. 3-1. 3HaeT sA3bIKM U HHCTPYMEHTHI BU3YaJIbHOTO
MOJIETTUPOBAHMS.

[ITK-/1A4.1. 3-3. 3HaeT HHCTPYMEHTHI, TEXHUKH aHajm3a Ou3Hec-
CUTYyalllu U NIpeAMETHOH obacTu.

[ITK-J1A4.1. V-1. YMmeeT coOupatb, KiaccuGUIMpoOBaTh,
CHCTEMaTH3UPOBaTh U 00ECIICUNBATh XPAaHEHUE U aKTYaJIN3aLHIO
nH(pOpMAITUH TSI OU3HEC-aHAIH3A.

IITK-TIA4.1. Y-2. YMmeeT BBISBIATH, PETUCTPUPOBATH,
aHATM3UPOBATH U KIAcCU(HUIMPOBATh PUCKH, pa3padaThiBaTh
KOMITJIEKC MEPONPHUSTHH 110 YIPABICHUIO UMHU.

IITK-/1A4.1. V-3. YMmeeT opopMIISTh Pe3yiibTaThl OU3HEC-aHAIN3A B
COOTBETCTBHH C BEIOPAHHBIMU TMOJIXOAAMH.

[ITK-/1A4.2. BeisiBIIeHHe HCTUHHBIX OM3HEC-TIpoOIeM Uil Ou3Hec-
BO3MOYKHOCTEN

(TpOIBUHYTHIIN)

[IK-11A4.2. 3-1. 3HaeT npeaMeTHY0 00J1aCTh U CICHUPHUKY
JESITeIbHOCTH OPraHu3aluK B 00beMe, JOCTATOUHOM JUIsl PEeILeHNs
3a1a4 OM3HEeC-aHaAIN3a

IIK-/1A4.2. 3-2. 3HaeT HHCTPYMEHTHI, TEXHUKH aHalln3a Ou3Hec-
CUTYyalllu U NPeAMETHOMN 00JacTy, BKIIOYasl aHAIN3 JaHHBIX.
IITK-1A4.2. 3-3. 3HaeT NepCleKTUBHBIE U CYIIECTBYIOLINE
UQPPOBBIE TEXHOJIOTHH U MUPPOBBIE BOZMOXKHOCTH JIJIsl OM3HEca B
KOHTEKCTE MPEeIMETHON 00JIacT! ¥ crielIn(UKH NI TETHHOCTH
OpraHu3alHH.

MITK-/1A4.2. V-1. YMeeT BBIIOIHAT (PYHKIIHOHATIBHYIO
JICKOMIIO3HIIMIO PadoT.

IIIK-[1A4.2. Y-1. YMeeT BBIABIATH U Ki1accupuuupoBats OnzHec-
npo6JeMbl i OU3HEC-BO3MOKHOCTH.

MITK-1A4.2. V-1. YMeeT npeactasisTh UHOOPMAIHIO O
BBISIBJICHHBIX On3Hec-poOieMax miim OU3HEeC-BO3MOXKHOCTSIX
Pa3IMYHBIMU CIIOCOO0aMU U B pa3IMYHbBIX (popMaTax Ajs 00CyKAeHUs
C 3aMHTEPECOBAHHBIMY CTOPOHAMH.

IIIK-JIAS. Criocoben
MIPUMEHSATH METO/IbI

[ITK-JIAS.1. Pa3pabaTeiBacT nU3aitH SKCIIEPUMEHTA, BKITFOYAsI
(hopMUpOBaHHUE TUIIOTE3, OIPEJICIICHUE METPUK U pa3Mepa BRIOOPKHU
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CTaTUCTUYECKOTO aHANI3a U
TEOPHUIO HIKCIIEPUMEHTA IS
[JIAHUPOBAHMUSI, IPOBEACHUS U
HWHTEPIPETAINN PE3YIbTATOB
JKCIIEPUMEHTOB

(6a30BbIif)

[ITK-JIAS.1. 3-1. 3HaeT OCHOBHBIE IPHUHIIAITHI TUTAHUPOBAHUS
OKCIIEPUMEHTOB (paHI0MHU3aIHs, KOHTPOJIbHBIE TPYIIIbI, MOIIHOCTh
TECTa).

IITK-J1AS5.1. 3-2. 3HaeT MeTOnBI pacuéTa pa3Mepa BEIOOPKH TS
JIOCTYKEHHS 33TAaHHOW MOIITHOCTH.

MIIK-JAS.1. Y-1. YMmeet popMynHpoBaTh CTATUCTHYECKHE
runote3sl (Ho, Hi).

IIIK-JIAS.1. Y-2. YMmeeT BRIOUpaTh METPUKH IJIS OIIEHKH 3P deKTa
BO3JICHCTBHSIL.

[IIK-JIAS.2. [IpoBOIUT CTATUCTUUECKUI aHATU3 JAaHHBIX
9KCIEpUMEHTa (IIPOBEPKA MMIIOTE3, PACUET JOBEPUTEIBHBIX
HWHTEPBAJIOB)

(cpenumii)

IITK-AS.2. 3-1. 3HaeT MeTobI MPOBEPKHU TUIIOTE3 (t-TECT, )2,
ANOVA).

IITK-TAS.2. 3-2. 3HaeT MeTOAbI IOCTPOSHUS JJOBEPUTEIBHBIX
WHTEPBAJIOB IJIA JI0JIEH, CPETHUX, PA3HOCTEM.

MITK-AS.2. V-1. YMeeT npuMeHATh KPUTEPUH TSl CPAaBHEHHS
TpyIL

[ITK-JTAS.2. V-2. YMeeT uHTepIpeTUpOBaTh p-value u ypoBeHb
3HAYMMOCTH.

[IIK-AS.3. UaTepapeTupyet pe3ybTaThl S3KCIEPUMEHTOB U
(bopMynupyeT BBIBOABI ISl NPUHATHS OU3HEC-PEIICHUH
(IpOABUHYTHIH)

MIIK-JAS.3. 3-1. 3HaeT npUHLMIBI TPUYUHHO-CIEICTBEHHOTO
BEIBoAa (Causal Inference).

[ITK-JIAS.3. 3-2. 3HaeT orpaHUYCHHS U PUCKH HEKOPPEKTHOM
MHTEpIpeTanuy (JIOKHBIE TTOJIOKHUTEIbHBIE/OTPHLIATEIIbHbIC
pe3ynbTaTHl).

MITK-AAS.3. Y-1. YMeeT BU3yanu3upoBaTh pe3yabTaThl
9KCIIEPUMEHTA.

ITIIK-AS.3. YV-2. Ymeer popMynHpoBaTh PEKOMEHJALMN Ha OCHOBE
CTaTHCTUYECKHUX BBIBOJIOB.

PI"-3. Cniocoben ynpaBisiTh
MIPOTPaMMHO-TEXHUIECKIMH,
TEXHOJIOTHYECKUMU H
YeJI0BEYECKUMH peCypcamMu
TUTST pa3paboTKU
KOMITEIOTEPHOTO
MIPOTPaAaMMHOTO O0ECTICUECHHUSI

PI'-3.1. Yopasnsier ”HQpacTpYKTypOH KOJUIEKTUBHON CpeJIbI
Pa3paboTKH KOMIBIOTEPHOTO MPOrpaMMHOT0 00ecieueHNs
(cpenHuit)

PI’-3.1. 3-1. 3HaeT MeTO10JIOTHUN Pa3paOdOTKH KOMIIBIOTEPHOIO
MPOrPaMMHOI0 00eCIIeUeHUS

PI'-3.1. 3-2. 3HaeT METOOIOTUH YIIPABIICHUS IPOEKTAMH
pa3paboTKH KOMIBIOTEPHOTO MPOTPaAMMHOTO 00ecTIeueHHUs
PI'-3.1. YV-1. Ymeer BbIOMpaTh HHCTPYMEHTAIbHbIE CPE/ICTBA
Pa3paboTKH KOMIBIOTEPHOTO MPOrPaMMHOr0 00eceueH s

PI'-3.3. Ynpasinser nporieccaMu OLEHKU CII0KHOCTH, TPYTOEMKOCTH,
CPOKOB BBITIOJIHEHUS pabOT

(TIpOIBUHYTHIHN)

PI'-3.3. 3-3. 3HaeT HOpPMaTUBHO-TEXHUYECKHE JOKYMEHTBI
(cTaHIapTHI U pETJIaMEeHTHI), OTIMCHIBAIOIIHE TPOIIECCHI OIICHKH
CJIO)KHOCTH, TPYJIOEMKOCTH, CPOKOB BBITIOJIHEHHS PaboOT

PI'-3.3. V-2. YMeer onpenensTh Kputepuu (MIOKa3aTeseii) OleHKH
CJI0’KHOCTH, TPYJIOEMKOCTH, CPOKOB BBIIIOJIHEHHS PabOT

[ITK-Y 1. OcymecTBuser
OLIEHKY U YIIpaBJIEHHE
puckamu

MITK-VY1.1. OcymiecTBaseT HASHTU(PHUKAIIMIO PUCKOB B MPOCKTE
(cpenHuit)

MITK-VY1.1. ¥Y-1. CnocoOeH BBISBIATH KOHTEKCT PUCKOB, HX
uACHTUUKALNIO U HOPMUPOBATH MOPTHENTh PUCKOB MPOESKTA.

DNEeKTPOHHBIA JOKYMEHT




[ITIK-Y2. Cnocoben
BBICTpauBaTh M aHAJIM3UPOBATH
B3aUMOCBS3b TEXHUUECKHUX
pelIeHuH U 3a1a4 pa3paboTKu
¢ OM3Hec-LeIsIMU 1
IOKa3aTeIsIMIA KOMITAaHUH

IITK-Y2.1. Aranu3upyer BIMSHHE TEXHUYECKUX pPEIIeHUH Ha
Ou3Hec-TIoKa3aTeIu

(cpenumii)

IMITK-Y2.1. 3-1. 3naet ocHOBHBIEC OM3HEC-METPUKU KOMIAHUHU U UX
CBSI3b C TIPOAYKTOM.

IMIIK-Y2.1. 3-2. 3HaeT MEeTOAbI aHAIN3a BIMSIHNUSA TEXHUYECKUX
XapaKTePUCTHUK (TPOU3BOJUTENBHOCTD, HAICKHOCTD, 0€30MaCHOCTbD,
UX) Ha Ou3HEC-METPHKH.

[ITK-Y2.1. 3-3. 3HaeT NPUHITUIIEI CTOMMOCTHO-OPHUECHTHPOBAHHOMN
paszpabotku (Value-Driven Development).

IITIK-Y2.1. V-1. YMeeT oLleHUBAThL MOTEHIIHAILHOE BO3IeHICTBIE
MpeIaraeMbIX TEXHHYECKUX PEIICHUI/apXUTEKTyp Ha KIIFOUEBbIe
OM3HeC-TIOKa3aTeH.

MITK-Y2.2. [Ipuopure3npyeT TEXHUUECKHE 3a7aul UCXO/Is U3 UX
BKJIa/la B TOCTI)KEHHE OU3Hec-Lenel

(cpemumtit)

[IIK-Y2.2. 3-1. 3HaeT METOABI IPUOPUTE3AIUH 331aU.

MIK-Y2.2. 3-2. 3HaeT NpUHIUIBI YIIPaBICHUS O9KIOTOM MPOAYKTa
¢ ¢hoxycoMm Ha OM3HEC-TIEHHOCTb.

MIIK-Y2.2. V-1. YMeeT npUMEHITh METOAbI IPUOPUTEZALNN JJISI
PaHmKUPOBAHUS TEXHUYECKUX 3a1a4 (pa3paboTka (ud, UCIpaBIcHUE
0aroB, peaKTOPUHT, TEXHHUECKUH JIOJIT) HA OCHOBE WX 0XKHIAEMOTO
BKJIaJla B CTpaTernueckue OM3Hec-1IemH.

MIK-Y2.2. V-2. YMeeT apryMEeHTHPOBAaHHO 0OOCHOBBIBATD
MIPUOPUTETHI TEXHUYECKHX 3a/a4 Tepe KOMaHA0H U’
CTEHUKXOJIepaMH C TOUKH 3PEHHUs] OU3HEC-BBITOIbI.

MIIK-Y2.3. KoMMyHULIUPYET TEXHUYECKUE PELICHUS U UX
000CHOBaHUE B KOHTEKCTE OU3HEC-1Ienei

(TIpOIBUHYTHIH1)

[ITK-Y2.3. 3-1. 3xaeT TexHUKU Y3PPEKTUBHON KOMMYHUKAIIUH C
HETEeXHUYECKUMH CTEHKXO0IIepaMu (MEHEDKMEHT, BIIaeIIbIIbI
MPOJYKTOB, MAPKETHHT, MPOAKH).

IMIIK-Y2.3. 3-2. 3naet ¢popMaTsl NpeACTaBICHUS TEXHUUECKON
uHpOpMaIUK 1iist On3HeC-ayAUTOpUH (TIPE3ESHTAIUH, OTIETHI,
JTAIIoopapl).

MIIK-Y2.3. V-1. YMeer "nepeBoauTs" TEXHUUECKUE IETANH,
OrpaHUYEHMSI U PUCKH Ha SI3bIK OM3HEC-BHIT0Jl M OM3HEC-PHCKOB.
MIK-Y2.3. V-2. YMeeT cTpOUTh JOPOKHBIE KapThl pa3padOTKH,
BU3YaJIM3UPYIOLINE BKIIAl TEXHUIECKOH pabOThl B JOCTHKEHHUE
STaITHBIX OM3HEC-PE3yIbTATOB.

MIK-Y2.3. V-3. YMeeT ydacTBOBaTh B (HOPMUPOBAHUH
MPOJYKTOBOW CTPATEruu, MPeJOCTABIISAS TEXHIIECKYIO SKCIIEPTH3Y O
BO3MOXKHOCTSIX U OTPaHHYCHUSIX.

IITTK-Y?2.4. BeIIBAgeT TEXHUYECKUE BO3MOXKHOCTH I JOCTIKEHUS
HOBBIX OW3HEC-1IEJICH UM ONTHUMHU3ALNUN OM3HEC-TIPOIIECCOB
(TIpOIBUHYTHIHT)

[MIIK-Y2.4. 3-2. 3HaeT TpeHAbl B TEXHOJOTUSAX U UX MOTEHUUATIBHOE
MIPUMEHEHUE TS PEeIIeHNs Ou3Hec-3a/1ad.

[IIK-Y2.4. Y-1. YMeeT aHaTU3UPOBaTh OM3HEC-TIPOIIECCHI C IICITBI0
BBISIBJICHHUS BO3MOXKHOCTEH JIUIST X ONTHMHU3AIUH HUIN
aBTOMATH3AIIMHU C TIOMOIIBIO IPOTPAMMHOTO 00ECTICUCHHSL.

YHK-03 — Crioco6en
MIPUMCHATb METOABI
CTpPaTErHYecKoro
IIJIaHUPOBAHUA B
npodeccuoHaIbHON
JICSITENIBHOCTH

YHK-03.01. JIleMOHCTpHpPYET CHCTEMHOE MBIIIIICHHE TTPU PEIICHUN
3aja4 MpoheCCUOHATBHOMN IEATEIBHOCTH

(6a30BbIit)

YHK-03.01.01. Y-1. YMeer ananu3znpoBaTh 331a4H, YIUTHIBAS
B3aUMOCBSI3U MEKIYy HX KOMIIOHEHTAMH.

YHK-03.01.01. ¥-2. CiocobeH pa3zpabaTbiBaTh KOMIUIEKCHBIE
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BUJICHUS, KOHLICTIH U PEIICHHSI, OXBATHIBAIOIINE BCE ACTIEKTHI
MPOOJIEMBI.

YHK-03.01.01. V-3. YMeeT BbIABIATh IPUUMHBI U CIEJCTBUS B
paMKax CJIOKHBIX CHCTEMHBIX MPOIECCOB.

YHK-03.01.01. Y-4. CnocobeH CTpyKTypHpOBaTh HH(HOPMAITHIO U
BUJICTH OOIIYI0 KAPTHHY CUTYalnH.

YHK-03.01.01. 3-1. 3HaeT OCHOBHBIE IPUHIUIBI U METO/IbI aHAIN3A
Y CHHTE3a CUCTEM.

YHK-03.01.01. 3-2. 3HaeT KOHUENINN MEXCUCTEMHBIX CBS3EH U
B3aMMOJICHCTBUH B MPOQECCUOHATILHOMU cdepe.

YHK-03.01.01. 3-3. 3HaeT 0COOCHHOCTH MOJICIIMPOBAHUS CIIOKHBIX
CHCTEM M IIPOLIECCOB.

YHK-03.02. OcymiecTBiseT aHaIN3 ¥ TNIAHUPOBAHHUE eI TETFHOCTH
(6a30BbIiT)

YHK-03.02.01. Y-1. ¥YMmeer cobupath U CHCTEMaTH3HPOBATh
UH()OPMALIIO IJIS OLIEHKH TEKYIIETO COCTOSIHUS AEATEIbHOCTH
YHK-03.02.01. ¥Y-2. CnocoOeH pa3pabaThIBaTh IJIaHbI JSHCTBHIA C
YYETOM MOCTABJICHHBIX LENEH U UMEIOIINXCS PECYPCOB
YHK-03.02.01. V-3. YMmeeT aHanu3upoBaTh pe3yIbTaThl
BBITIOJTHEHHOW pabOTHI M BBISBIISATH OOJIACTH JUIS YITyUIICHUS
YHK-03.02.01. Y-4. Cnoco6GeH mporHo3upoBaTh BO3MOXKHBIE PHCKU
U pa3pabaTbIBaTh MEPHI 110 UX MHHHUMHU3AIAN

YHK-03.02.01. 3-1. 3naeT MeTOBI aHAJIN3A AESATEIBHOCTH U
nokazarenu 3pdekTuBHOCTH

YHK-03.02.01. 3-2. 3HaeT npUHLIUIBI CTPATETHYECKOTO U
OIIEPATHBHOTO TUIAHUPOBAHUS

YHK-03.02.01. 3-3. 3HaeT OCHOBHI yNpaBieHUS TPOCKTaAMH H
pecypcamu i 3 GEKTUBHOTO BBIIOJHEHUS 33124
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas gpopma
AyaurtopHas
abora
HaumenoBanue P TKY
pa3aesna IuCHUNJINHBI g "
2 (Tekymuii KOHTPOJIb
(MoayJin) = 5w CamocTosiTeIbHAs
= S = KonTtpoan ycreBaeMocCTH)
= F e paborta
& = &
2 2 3
= =8
2
=
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,
MacCIITa0UpOBaHUE Jlomamaue 3ananus,
pEe3yIbTaTOB Ksu3
IK3amen 4 [IpoekT
Hmozo: | 30 30 6 124
O6vem oucyuniunst (Mo0y/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m | HammeHoBaHue pazaesia Copeprxanue TMCHUILINHBI (MOYJIfA) O TeMaM
AUCHUIJIMHBI (MO1YJIs1)

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 PELICHU: SKCIEPUMEHTHI B YCIOBHSAX HEOMPEACICHHOCTH

2 MopnenupoBanue u MHorogakTopHbsIe 1 MHOTOYpPOBHEBBIE 3KcriepuMeHThl (Multivariate, Full
CJIOKHBIN TH3aiH Factorial, Nested). Metonps! Texandeckoii peanuzanuu A/b TecToB (CrumT-
JKCIIEpUMEHTA TpYIIIBL, paHIOMHU3aIusl, 69keHa/ppoHTeHA-UHCTPYMEHTHI). CTpaTuduKanys,

CerMeHTalysl U KaCTOMHbIE KOropThl. [locnenoBaTensHble U aJaNTHBHBIC
9KCIEPUMEHTHI

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

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

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

MPOIIECCHI MOHUTOPHUHT U 3THKA dKcniepuMeHToB. Opkectpanust A/B-TecToB: mporeccsl,
CI/CD u xynpTypa 9KCIIepUMEHTHPOBaHHUS
5 WuTepriperanus u Ot A/b x OU3HEC-PEIIeHHIO: KaK HHTEPIPETUPOBATH HE3HAYNMBIE

MaciTadupoBaHue
pe3yJIbTaToB

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

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

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

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

OcHnognas numepamypa:

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

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

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

4. KamennoBa, M. C. MoaenupoBanue OHU3HEC-IPOLIECCOB : YUEOHUK M MPAKTUKYM IS

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

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

Jononnumenvnan tumepamypa:

1. Yepusimena, A. M. YmpasieHue npoAyKTOBOM MOJIUTHUKOMN : Y4€OHUK U IPAKTUKYM JJIs
By30B / A. M. Uepnsbimena, T. H. fIkyoboBa. — Mocksa : U3garensctBo FOpaiit, 2025. — 182 c.
— (Bseicmiee oOpaszoBanme). — ISBN 978-5-534-16620-0. — Tekct : dmeKTpOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561067.

2. JlonapeBa, A. M. bu3nec-manupoBanue : yaeOHUK st By30B / A. M. Jlonmapea. — 4-¢
u3f., nepepab. u gon. — Mocksa : M3marensctBo IOpaiit, 2025. — 272 c¢. — (Bsicuiee
obpazoBanmue). — ISBN 978-5-534-08683-6. — Tekct : amektpoHHBIN // OOpazoBaTenbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/566065.

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

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsi, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.
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[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHH CEMUHAPCKOrO (MPaKTUYECKOrO) THIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIETr0 KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluy, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH Ul MpPEACTaBICHUS ydeOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH.

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

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEUMATU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUYasi JEMOHCTPALlMOHHOE 000pyA0BaHNUE.

[TomerieHus 4711 CaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHMs MHBAIUIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOIKITIOYCHUS K ceTu «HTepHeT» H
o0ecriedeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(GOPMAalMOHHO-00pa30BaTeNbHYIO  Cpely
YHuBepcurera.

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

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

BEICIIIEro oopasoBanus Poccutickoit deneparuu

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

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

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

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

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

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000IHO

pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:

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

BpaysepsbI:

Sunekc.Bpayszep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3UOHHOE

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

HpOFpaMMHOC odecreveHme AJsi MNJJAHUPOBAHUA U YUYE€TA BPEMCHU:

Toggle app | 3apy0OeKHOE | CBOOOJTHO pacIpoCTpaHsIEeMOe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

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

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

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

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTCUECTBEHHOE | JINIICH3MOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE

Crampmaprasii Russian Edition

Cpenbl pa3padoTKu:

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

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

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

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

B nporecce uzyuenust tucuminHebl (Moayis) «A/b TecTupoBaHHe» B paMKax TEKYLIETO
KOHTPOJISI YCTIEBAEMOCTH MCIOJIb3YIOTCS TaKUE BHJIbI yueOHOW paboThl, KaK JIEKIIUH, CEMUHAPBI,
JIOMAIlIHUE 3aJaHus, KBU3bI, ayIuTOpHas palboTa, KOHTpOJbHas paldoTa, MPOEKT, a TaKxke
pa3IuYHbIE BHUJABI CAMOCTOSTEIbHOM paboThl oOydaroluxcs IO 3aJaHUI0 IpenojaBarens,
HaIpaBJIEHHbIE HA Pa3BUTHE HaBBIKOB IPO(ECCUOHATILHON JIEKCUKHU, 3aKPEIICHUE TPAKTHUYECKUX
npodeCcCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

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

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

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

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

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

JUis ycrenrHoi MOoArOTOBKH K MPAaKTUYECKOMY 3aHITHIO: TIEpel] 3aHATHEM BHHMATEIBHO
U3y4YHTE JIGKIUOHHBII MaTepual MO MPOSKTHOMY MEHEKMEHTY, CBSI3aHHBIA C TEMOW 3aHSATHS
(manmpumep, merononorun Agile mmu ymnpasnenue puckamu B MM-mpoekrax), yToOBI Jydiie
NOHMMAaTh KOHTEKCT 3a/1a4 U NMPUMEHATh 3HAHWUS Ha MPAKTUKE; pa3JeinTe 3aHATHE HA JTallbl B
CBOEM IIIaHE: IOArOTOBKA, aKTUBHOE BBIIOJHEHME 33/1a4, 0OCyXIeHue U pediekcus. Y aeaure
BHUMaHHeE Jie/UTaliHaM U PacIpeIeIuTe YCHIIH, YTOObI H30€XaTh CIIEIKY U (POKYCa Ha KITFOUEBBIX
acIieKTax; BOBJICKAHTECh B IPYNIIOBYIO paboTy, 3aJaBaliTe BOIPOCHI IPETIOIaBATEII0, 00CYKIalTe
UJIeu C OJHOTPYNIHUKAMHM W TPHUMEHSIHTE KPUTHYECKOE MBIIIICHUE Ui peIleHHs 3aaad,
0co0eHHO B KoHTeKcTe MM -TpoekToB (HarpuMep, aHaJIN3 PUCKOB HIIH PACIIPEIe/ICHUE PECYPCOB);
HIOCJIE 3aHATHUS MPOAHANIU3UPYHTE, YTO yJaloCh, KAKHE OMIMOKHM ObUTH JOMYIIEHBI, U 3aITHIINTE
KJIFOYEBbIE BBIBOJBI. Mcmionb3yiiTe 00paTHYIO CBSI3b OT MpENnogaBaTess Ul yIydlIeHUs! HAaBBIKOB
¥ TTOJITOTOBKH K CIIEIYIOIINM 3aHATHSIM.

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

JIns yCTIenIHOTO y4acTHsl B CEMHHApE CTyJeHTaM PEKOMEHIYeTCs 3apaHee 03HAKOMHTHCS C
TEMON OOCYXXACHHUS, IPOYNUTATh HEOOXOJMMBIE MaTepHajbl M IMOATOTOBHTH BONPOCHL. BakHO
aKTHBHO CIIYIIaTh M BOBJIEKAThCS B TUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apIYMEHTHPYS HX.
[Ipr oTBeTax Ha BOMPOCHI MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
Onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATh JUAJIOT C OJHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

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

[Ipu pabore Hax JOMAIIHUMH 33/JaHUSMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUAMHU M CPOKaMH BBINOJHEHUS. PexomeHayeTcs pa3douBaTh 3afaHus Ha HTaIllbl, YTOOBI
n30eKaTh MEPerpy3Kd W JIydllle yCBOUTH Marepuai. lcroib30BaTh pa3iUYHbIE MCTOYHUKH
uH(pOpMalKK, BKJIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee Iiy00oKoro NOHUMaHUS TEMBI.

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

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

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

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

IIpoexm — uccnengoBarenbckas padoTa 1o Kypey U IMpe3eHTalusl pe3ybTaToB.

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

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

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAHHBIMHU
MaTepHrajaMH NP MUHUMAJILHOM y4aCTHUHU MperoiaBaTelis. 3aauu CTyICHTa BKIIOYAIOT paboTy
C KOHCITEKTaMH JISKIHiA (00paboTKa TEKCTa), TOBTOPHOE U3yUCHHE yUCOHBIX MATEPHUAJIOB, TIJIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs MO JUCHUILUIUHE (MOIYJII0)

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

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

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

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN

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

JecaTubannbuas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLICHKA OLICHKA 00y4eHUs IO JMCHUTUIMHE (MOIYJIIO0)

10 OTan4Ho 3auTeHo CTyZeHT MOJHOCTBIO BIAACET 3HAHUSIMU,

9 OTnmnyao 3auTeHo H3JI0KCHHBIMU B pa60qel71 nmporpaMmme, u

) OTIMYHO - riay6oko  ocMeicnseT aucuuiuHy.  OH
CaMOCTOSITEIbHO u JIOTHYECKU
MOCJIE/IOBATEIbHO OTBEYAET HAa BCE BOIPOCHI,
aKleHTUpysT BHHMaHWe Ha  Haubolee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHMBATH, KJlacCU(pUIIUPOBATh, 000011aTh,
KOHKPETHU3UPOBATh M CHCTEMaTH3UPOBATh
I/I3y‘IeHHI)II\/'I MaT€puall, BBIACIAA KIHOYCBBIC
MOMCECHTBI )41 yCTaHaBJIUBas IIPUYINHHO-
CIICICTBEHHbIE CBs3U. YeTko (opmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJbTaThl AHAJIN30B u APYTUX
MCCJIC/IOBAHU, a TaKXKe pEIIaeT CIOKHBIC
3amaud. CTyHAEHT XOpOIIO 3HAKOM C
METOJaMU HCCIICIOBaHMs, HEOOXOIMMBIMHU
JJIA HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH, 1 YMECT
CBSI3BIBATh TEOPETHYECKHUE ACIICKTHI
JUCHUIUIMHBL (MOJIYJIsl) C TPaKTHYECKUMHU
3a/1a4aMH.

7 Xoporo 3aureHo CrygeHT obnamaeT 3HAHHSIMH IIpeaMeTa

Xopomio 3auTeHo MOYTH B TIOJHOM o0beMe paboueid
MIPOrPaMMbI U CAMOCTOSTEIIbHO, JIOTHYECKH
MOCIIEI0BATENIEHO U BCECTOPOHHE OTBEYACT
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

Ha BCE BOIMPOCHI, aKIICHTUPYSl BHUMaHHUE Ha
Hamboee 3HaYNMBIX MOMeHTax. OH ymeer
aHAIM3UPOBATD, CpaBHHBATb,
KJIACCU(PUIMPOBATD, 00001maTh,
KOHKPETH3UPOBaTh M CHCTEMAaTH3HPOBATH
W3YYCHHBIM  Marepual, BBIACHAS  €ro
KIIIOYEBbIC  ACTMEKThl M yCTaHABIHBAs
MPUYUHHO-CIICJCTBCHHEIC CBSI31.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET PE3YJIbTAThl aHAIHU30B W
JIPYTHX MCCICAOBAaHUM, a TaKKe pelacT
CJIOKHBIC CHTYyallMOHHbIE 3a1aun. CTyneHT
XOPOIIO 3HAKOM c MeTOAaMH
HCCIICOBAHU, HEOOXOIUMBIMH JUIS
MPAaKTUYCCKOW JICATENBHOCTH, W yMeEeT
CBA3bIBATH TeOpeTI/I‘ICCKI/Ie ACIICKThI
npeaMeTa ¢ MPaKTHYCCKUMH 33[a4aMH.

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

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

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

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

MpENoJaBarelib 3aJaeT JOMOJHUTEIIbHBIE
HaBOJISIIIIUE BOIIPOCHI.

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

AKTHBHOCTH Bec |KoauuyectBo Onucanne

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

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

Aynuropnas padora | 15% 15 AxTuBHas paboTa CTyJJeHTa Ha CEeMHHape

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

paboThI pEIUTh 3a OTPAaHHYCHHOE BPEeMs

DKk3ameH 30% 1 3anra UTOroBOTo MPOEKTA

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

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIUXCS 110 AMCHHUIINHE (MOLYJIIO0)
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IIpumepHbIe JoMALIHUE 3aJaHUS
Jlomamnee 3aganue 1

3aganue 1

[Tpoananu3upyiiTe AaHHBIE CUMYIUPOBAaHHOTO A/B-Tecta mjis MOOMIBHOTO TPUIIOKEHUS
(mpenoctariensl B ¢aitne datasetl.csv: 1000 monp3oBatenell, METPHUKHA KOHBEPCHU U BPEMEHU
ceccun). Paccunraiite t-TecT U z-TeCT A CpaBHEHHs IBYX BapuaHToB (A u B) mo merpuxe
KOHBEPCHH; MIPUMEHHUTE KPUTEPUN XU-KBaJpaT IJisi KaTerOpHalbHBIX JAaHHBIX (HarpuUMep, THUII
ycTpoictBa). O0BsICHUTE MPUMEHUMOCTh KaXKJIOTO TeCTa B 3aBUCHUMOCTH OT THUIIA JIaHHBIX. B
YCIIOBUSX HEOMPECIIEHHOCTH (HampuMep, HU3KHU TpadukK) Mpeanoxxure GpediMBOPK MPUHATHUS
peuienuii (Hanpumep, OaiiecoBckuii moaxox). Mcnons3yiite Python (SciPy, Pandas) nns pacueron
u Excel ans Bu3yanuzanuu pe3ynbraToB. Pe3ynbrat: oT4yer ¢ pacueramu, rpadukamMu U BEIBOJIaMU
(2-3 crpanup).

3aganue 2

Crpoekrtupyiite muorogaxtopusiii sxkcnepument (Full Factorial) mist TectupoBanust 1Byx
dakTopoB: 1BeT KHOMKH (3 ypoBHSI) W TEKCT Mpu3biBa (2 ypoBHs) Ha cailiTe e-COmmerce.
Cumynupyiite nannbie (500 monp3oBareneil) U peaau3yiTe paHAOMH3AIMIO ¢ cTpaTU(dUKAIUEH
10 CerMEeHTaM (HOBBIE/CTaphie Mojb3oBarenn). Paccuuraiite 3¢deKTsl GakTOpPOB C MOMOIIBIO
ANOVA B Python (Statsmodels). Onummre mocieaoBaTeNbHBIA IKCIECPUMEHT (HAIPUMED,
aJaNTUBHBIN JM3aiiH C MPOMEKYTOUHBIMU TpoBepkamu). Mcnonb3yiite Excel ams mporotuma
cruuT-rpyni ¥ Python ans mogenupoBanus. Pesynbrar: Kox, Tabimia pe3ynbTaToB U aHanms3 (2—
3 cTpaHUIIBI).

3aganue 3

Ananmsupyiite nanasie A/b-tecta ¢ ce3oHHOCThIO (dataset2.csv: 2000 3amuceit o mpoaaxax
¢ astokoppensnueit). [lpumenute CUPED 1ist ymMeHbllIeHUST AMCIIEPCUM U CKOPPEKTUPYITE
pe3yNbTaThl MHOXKECTBEHHBIX runore3 (Meroasl Bonferroni, Holm-Bonferroni). Yurure BHemnue
¢dakropbl (Hanpumep, Mpa3gHUKU) U OTJIOKEHHbIE KOHBEpPCUU (pETEHIUH uepe3 7 AHEH).
[TocTpoiiTe BOPOHKY KOHBEPCUU U OIICHUTE BIMSIHHE CE30HHOCTH Ha pe3ynbTathl. Mcnomb3yiiTe
Python (Pandas, NumPy) nns pacueroB u Excel nns rpaduxos. Pesynbratr: otyer ¢ pacueramu,
JuarpaMMaMH U peKOMeHIausIMu (2—3 CTpaHHULIbI).

3aganue 4

Onumute apxutekrypy mmiardgopmel aius A/b-tectoB (Hampumep, Ha ocHoBe Google
Optimize nian KaCTOMHOM cucteMsl). Beinenure npuniunsl, pitfalls (Hanpumep, yTeuka TaHHBIX)
u unterpauuto ¢ CI/CD. Ilpoananu3upyiiTe STHYECKHE acCHeKThl (Hampumep, corjiacue
M0JIb30BaTENe) U MPEeAJIOKUTE MPOIecC OpKecTpaluu (0T uaeu 10 BHeapeHus). Cumynupyiire
MOHUTOPHHT TecTa (MeTpuku: Tpaduk, omndkn) B Excel. Mcnonssyiire Python s nporotuna
CKpHUIITa MOHUTOPHHTa. Pe3ynpTaT: IuarpamMmma apXuTeKTypbl, ONUCAaHHE ITPOLIECCOB U ATUYECKUI
aHanu3 (2—3 cTpaHUIIbI).

3aganue 5

Ha ocnoBe pannbix A/b-tecta (dataset3.csv: 1500 monb3oBaTeneid, HE3HAYUMBIC
pesynpTaTel o ROI) wuHTEpHpeTHUpyHTE pe3yabTaThl: OOBSICHUTE, MOYEMY TECT HE3HAYUM
(HampuMep, HM3Kash MOIIHOCTh) M KaK MEpedTH K OW3Hec-pelIeHuIo (Hampumep, MOpOroBbIE
3HauyeHus). [Ipennoxute crpareruto MacmTrabupoBanus (OT MHJIOTa K KOMITAHWHU ) U MTOATOTOBHTE
3amuUTy Tpoekta (mpe3eHTanus ¢ S5 crnaiinamu). Paccumtaiite MomHOcTh Tecta B Python.
Hcnone3yiite Excel must pacuero ROI. Pesynprar: mpeseHTamust ¥ OoT4eT ¢ aHATU30M (2—3
CTpaHuIbl + 5 ciaiiioB).

Jlomaminee 3aganue 2

3ananmne 1

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

3aganue 2

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

3aganue 3

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

3amanue 4

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

3aganue 5

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

Jlomamnee 3aganue 3

3aganue 1

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

3aganue 2

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

3aganue 3

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

3aganue 4

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

3ananue 5

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

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

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

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

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

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

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

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

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

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

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

10. B ycnoBuSIX HEONpPENEICHHOCTH (HampuMep, Ce30HHbIe KolleOaHHs), Kak
aIanITUPOBaTh (PPEHMBOPK MPUHSATHUS PEHICHUI?

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

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

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

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

15. Kaxk ¢peitMBOpKH NPUHSTHS PEHICHUH MMOMOTalT n3oexars ommobok Tuna [ u Il B
HKCIEPUMEHTAX C HEONPEAECIEHHOCTHIO?

Tema 2: MoaenupoBaHue M CJI0KHBIH AU3aiiH dKciepuMeHTa. MHOroakTopHbIe U
MHOroypoBHeBbIe 3kcniepuMenTsl (Multivariate, Full Factorial, Nested). MeToabl
TeXHH4YecKoi peaausanuu A/b TecToB (CIVIMT-TpyNNbl, paHaOMu3anus, 03keH1/ppoHTeH -
HHCTPpYMeHThI). CTpaTtudukanus, CerMeHTalusi i KACTOMHbIE KOTOPTBI.
IHocnenoBarebHbBIC M A1ANITUBHbIE IKCIIEPUMEHThI

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

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

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

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

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

7. Kak cermeHTanus mnojip30BaTeseii BIUsAET Ha au3aiiH A/B-tecta, u nmpuBeaute nmpumep
KaCTOMHOM KOTOpTHI (HallpuMep, Mo BO3PaCTy).

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

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

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

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

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

13. IlpuBenute mpumep Nested skcrepuMeHTa JUisi TECTUPOBaHUSA MHTepdeiica caiita ¢
BJIOKCHHBIMHU DJIEMEHTAMH.

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

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

Tema 3: IlpoaBunyTas cratucruka u anagutuka. CUPED u npyrue metroabl yMeHbIIeHUSA
aucnepcuu. IIpodieMbl MHOKeCTBEHHBIX THIIOTE3 H KOPPEKTHPOBKA Pe3yJIbTATOB.
Bausinne ce30HHOCTH, BHEIIHUX (pakTOpPOB M aBTOKOppeasinuii. PadoTa ¢ HemaeaabHbIMHI
JAHHBIMH: OTJIO’KCHHbIC KOHBEPCHH, PETEHIIH, BODOHKH

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

2. Kakue nmpyrue mMeTonsl yMeHbIIeHUs nucnepcenn cymectByoT nmomumo CUPED, u kax
OHM NTPUMEHSIIOTCS?

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

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

5. Uto Takoe Ce30HHOCTh B IaHHBIX A/B-TecToB, 1 Kak OHa BIMSET Ha Pe3yIbTaThl?
6. Kak yuects BHEmIHUE (PaKTOpPHI (HApUMeEp, MPA3HUKH) TIPU aHAIH3€ SKCIIEPUMEHTOB?

7. OOBSCHUTE TIOHATHE ABTOKOPPEISAIMHA B BPEMEHHBIX psaxX JAaHHBIX M €€ BIUSHHE Ha
A/B-TecThl.

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

9. Uro Takoe pereHIIH (yAep)KaHWE) IOJIb30BATEICH, W Kak €ro aHaJlu3upOBaTh B
AKCIIEpUMEHTAX ?

10. OnwummTe MOCTPOSHHE BOPOHKH KOHBEPCHH U €€ POJIb B HUHTEPIPETALIUN PE3YIbTATOB
A/B-tecra.

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

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

14. OOwscHHUTE, TOUYEMYy HEHUJCalIbHbIC JaHHBIC (HAIpHUMEp, TPOIMYCKH) TPEOYIOT
CHeIMAIbHON 00pa0OTKY B aHATMTHKE.

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

Tema 4: Undpacrpykrypa u npouecchbl. [locTpoenne miargopmbl 3KCIIEPUMEHTOB:
NPUHUMIBI, APXUTEKTYPA, pitfalls. MoHUTOPUHT U 3THKA IKCIIepUMeHTOB. OpKecTpauus
A/B-tectoB: npoueccol, CI/CD u KyJabTypa 3KClIepUMEHTHPOBAHUS

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

2. OnummTe apXUTeKTypy MIaT(HOpMbI SKCIIEPUMEHTOB (HalIpUMep, KOMIIOHEHTHI: JTaHHBIC,
ananutuka, Ul).

3. Kakue pitfalls (;roBymkn) Bo3HHKAIOT mpu pa3padboTke miardopmbl A/B-TecToB, u Kak
ux u3oexarb?

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

5. O0ObsicHHTEe  3TUYECKUE  acnekThl  A/B-tectupoBanus  (Hampumep,  COTJacue
MOJIb30BaTeNel U privacy).

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

7. Yrto nmoapazymeBaeTcs MoJ] KyabTypOoil SKCIIEPUMEHTHPOBAHUS B KOMITAHUN?

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

9. Kak MOHHTOpPHHTI TIOMOTAaeT BBISBIISATh aHOMaTMUd B A/B-Tecte BO Bpemsi ero
MIPOBEICHHUS?

10. OO6cyaute STUYECKUE AWIEMMBI B DKCIEPUMEHTaX C YYBCTBUTEIHHBIMU JaHHBIMU
(Harpumep, 310pOBBE MOIb30BATENEH ).

11. Kax CI/CD mpotiecchl yCKOPSIIOT 3ammyck u anainu3 A/B-TtecTtoB?

12.  Onummte poib KyJbTYphl SKCIIEPUMEHTHPOBAHUS B MaciuTabupoBanuu A/B-TectoB
B KOMaHJE.

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

14, Kax wusbexare pitfalls, Takux Kak yTeuka MJaHHBIX, B HHPPACTPYKTYpE
AKCIIEPUMEHTOB?

15. IlpuBenuTe mnpumMep MOJHOrO mpolecca opkecTpauuu A/B-tecta ot uaen 1o
BHEJIPEHUS PE3YIbTATOB.

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

1. Kak wuHTepnpeTupoBaTh He3HauuMMble pe3yibTaThl A/B-Tecta B KOHTEKCTe OH3HEC-
penieHuin?

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

3. OOmwsacHUTE, Kak nepeiiTu oT pe3ynbraToB A/B-Tecta k actionable Gu3Hec-peneHuro.
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4. Kakwue cTpareruu MacmradupoBaHusi A/B-TeCTOB CymecTBYIOT B KOMITAHHUH (OT MAJIOTA
K TJI00aTbHOMY)?

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

6. Kak ydectp skoHomuueckyto IieHHOocTh (ROI) mpu wuHTEeprnperanmuu pe3yabTaToB
AKCIIepUMEHTa?

7. IlpuBeaure npumep, Korja He3HauuMblid pe3ynbTaT A/B-Tecra Bce ke NMPUBOIUT K
BHEJIPEHUIO U3MEHEHHUH.

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

9. Onummure CTPYKTYpY Hpe3eHTAlUH I 3amMThl mpoekta A/B-tecta (Kito4eBbie
CJIANIBI).

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

11. Tlouemy He3HauMMBbIE PE3yJbTATHI HE BCErJla O3HAYAIOT OTCYTCTBHE dPQeKTa, U KaKk
3TO 00BACHUTH OU3HECY?

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

13.  OO®BscHUTE POIIb CTEHKXOJJICPOB B 3alIUTE U BHSIPCHUH PE3YJIbTATOB SKCIICPUMEHTA.
14. Kak unTerprpoBaTh pe3ynbraTsl A/B-TecTa B JOATOCPOUYHYIO CTPATETHIO KOMITAHHH?

15. TlpuBemute mnpuMmep ycCIemHOro MacmradupoBanus A/B-recta OT KOMaHIBI K
JenapTaMeHTy.

IIpuMepHbIe 3aganus 1JI KBU3a
KBuz 1

1. Yro takoe A/B-TecTpoBaHue Kak CTpaTerndecKuil HHCTPYMEHT?
A) DKCIEpUMEHT /JIs1 CPaBHEHHUS ABYX BEpPCUI MPOJIyKTa HA OCHOBE METPHK, TOMOTAIOLIHI
NPUHUMATD PELIEHUS B YCIOBUSX HEOINPEIEICHHOCTH.
B) Meton 1st ciaydaiiHOro BeIOOpa BapuaHTOB 0€3 aHaNN3a JaHHBIX.
C) AHanu3 TOJIBKO KaYe€CTBEHHBIX JAHHBIX 0€3 yueTa PUCKOB.
D) IIponece 6e3 uHTErpanuyu MaTeMaTHUYECKUX MOJIENIEH.
(ITpaBunbHBIH: A)

2. Kakoli craTUCTHYeCKHI TECT JIydllle UCTIOIb30BAaTh /ISl CPABHEHUS CPEIHUX 3HAYEHUH B
A/B-tecte ¢ HEMPepHIBHBIMU JJAHHBIMU M HOPMAJIbHBIM pacipeaeieHuem?
A) Kputepuii xu-kBajpar.
B) T-tecr.
C) Z-tecr.
D) baiiecoBckuii ananus.
(ITpaBunbHBIH: B)

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

4. Kak ¢peiiMBopk npuHsTHs pemennii B A/B-TecTe yunThIBaeT HEONPEAEICHHOCTH?
A) UrHopupyeT pUCKH OIMIMOKH.
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B) ®okycupyercs Toapko Ha p-value.

C) IlpumeHseT TONbKO KIaCCHYECKUE TeCThl 6€3 MOIeITUPOBAHUSI.

D) HUcnons3yer OaliecoBCKHE METO/IbI Il OOHOBJICHHS BEPOATHOCTEH HAa OCHOBE JaHHBIX.
(ITpaBuibHbIii: D)

5. Jlyist KakuX JaHHBIX Jy4Ile HCTI0JIb30BaTh KPUTEPHUM XH-KBaapatT B A/B-Tecte?
A) HenpepbIBHbIE METPHUKHU.
B) Bpemennsbie psijbl.
C) KoppenupoBaHHbIe IEPEMEHHBIE.
D) KateropuanbHbie JaHHBIE A TPOIOPIIUH.
(ITpaBuibHbIii: D)

6. Kakoii HHCTpYMEHT MOXHO HCITOJIb30BaTh I pacyera p-value B A/B-tecte ¢ Python?
A) Excel VLOOKUP.
B) Tonbko pydnbie (hOpPMYJIBI.
C) be3 MareMaTH4ECKUX PacyETOB.
D) Statsmodels (Hanpumep, proportions_ztest).
(ITpaBunbHbIi: D)

7. B ycnoBusix HeonpeaeIeHHOCTH, KaKoH I0JX0/1 HoMoraeT B (peiMBOpKE MPUHATHUS
petieHuii?
A) UrnopupoBaHue BHEIIHUX (aKTOPOB.
B) MonenupoBaHue clieHapHeB C UCIIOJIb30BAHUEM BEPOSATHOCTHBIX PACIPECIICHUN.
C) Tosbko BU3yanu3anus JaHHBIX.
D) ®uxcupoBanHble moporu 6€3 ajanTtanuy.
(ITpaBwibHBI: B)

8. Kaxoii tect syume amst 60bmmx BeIOOpoK (n > 1000) B A/B-Tecte?
A) T-tecr.
B) Kpurepuii xu-kBaapar.
C) baiiecoBckuii 1 MaJIbIX JTAHHBIX.
D) Z-tect (npubiinkeHHe HOPMAIBLHOTO).
(ITpaBunbHbIH: D)

9. Yro takoe mHorodakropHbIi 3kciepumenT (Full Factorial) 8 A/B-tecte?
A) DKCHIEpUMEHT C OIHUM (PaKTOPOM.
B) Tonbko BI0OKEHHBIE TPYIIIIHI.
C) Hu3aiin, TecTupyronmii Bce koMOuHanuu ¢pakTopoB (Harmpumep, 2x2 Ui AByX (PaKTOpOB).
D) be3 pannomu3zarumu.
(ITpaBunbusIit: C)

10. Kak peanm3oBats pangomusanmio B A/B-Tecte TexHnuecKn?
A) PyuHoii BbIOOp TOJIB30BATENEH.
B) Tonbko ppoHTEHA-CKPUTIITHI.
C) be3s ydera cerMeHTaIUu.
D) Ucnonb3oBanue 63KeHI-MHCTPYMEHTOB (Hampumep, Python random) st cmut-rpynm.
(ITpaBumnbHbI: D)

11. Yro Takoe cTpatudukanus B 1u3aiHe SKCIEpUMEHTA?
A) CniyuaitHoe pacnpezeneHue 6e3 rpyril.
B) Paznenenne BpiOOpKu Ha ciiou (CTpathl) s Oaanca (HarmpuMep, o BO3pPacTy).
C) Tonbko 115t OOJIBITUX JTAHHBIX.
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D) UrnopupoBanue gemorpadumu.
(ITpaBuibHbIi: B)

12. Kakoii 1u3aiftH moX0IuT AJIT MHOTOYPOBHEBBIX dKcriepuMeHTOB (Nested)?
A) Tonnslii hakTopHar.
B) Tosibko amanTUBHBIC TECTHI.
C) be3 kaCTOMHBIX KOTOpT.
D) Bnosxennsie rpynibl (HampuMep, M0JIb30BaTeIM BHYTPH PETHOHOB).
(ITpaBuibHbIii: D)

13. Yro Takoe mociaeaoBaTeNbHbIN SKCIIEpUMEHT B A/B-Tecte?
A) OnHOpPa30BBbIH TECT.
B) Tonbko nj1st 60JbIINX BEIOOPOK.
C) AnanTuBHBIN 1M3aiiH, TJI€ aHAJIU3 IPOBOJUTCS IIOATAIHO C BO3MOXHOCTBIO OCTAHOBKH.
D) be3 MmoHuTOpuHTa.
(ITpaBunbuslii: C)

14. Kak uHTEeTrpupOBaTh cCerMeHTanuio B A/B-tecte ¢ Excel?
A) Tonbko rpaduku.
B) be3 pacueros.
C) Tonbko Python.
D) Ucnonb3oBanue Gpopmyn (Hanpumep, IF mist rpynmn) u pivot tables nis ananusa.
(ITpaBunbHbIi: D)

15. Kakoil MeToJ momoraer B aJalTUBHBIX IKCIIEPUMEHTAX Il y4eTa HOBBIX JaHHBIX?
A) OuKCUpPOBaHHBIN JU3alH.
B) Tonbko Xxu-KBaapar.
C) baiiecoBckoe 0OHOBIIEHHE WU MOCIEI0BaTeNbHbIE TecThl (Hanpumep, SPRT).
D) be3 monenupoBaHus.
(ITpaBunbhslii: C)
KsBus 2

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

2. Kak KOoppeKTHpoBaTh pe3ysIbTaThl A1 MHOXKECTBEHHBIX TUIore3 B A/B-Tecre?
A) UrnopupoBats npo0iemy.
B) Tonbko yBennuuBaTh BEIOOPKY.
C) be3 MmaremaTH4eCcKMX MOMPABOK.
D) Ucnonr3oBath MeToa Bonferroni (nenuts alpha Ha uncno TecToB).
(ITpaBunbHbI: D)

3. Kak ce3onHOCTh Biuser Ha A/B-tect?
A) IlonoxuTenbHO, yBEIUUHUBAsi MOIIIHOCTb.
B) MoeT BbI3BaTh aBTOKOPPETISIUIO U JIOXKHBIE PE3YNIbTAThI, TPEOYET MOJIETUPOBAHUS
(manpumep, ARIMA).
C) He BiusieTr Ha JaHHEBIE.
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D) Tonbko 1151 peTeHIIH.
(ITpaBuibHbIi: B)

4. Kak paboTaTh ¢ OTJIO)KCHHBIMA KOHBEpCcHsIMU B A/B-Tecte?
A) UrHopupoBathb 3a/1€pKKH.
B) Tonbko 11711 BOPOHOK.
C) be3 yuera BpeMeHH.
D) Hcnosp30BaTh KOTOPTHBIN aHAIN3 U MOJCIH BeKMBaHUs (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 TIaTGOpMbI 17151 A/B-TecToB?
A) Tonbko GpoHTEH]I.
B) be3 monuTopuHra.
C) TosibKO py4HBIE TTPOLIECCHI.
D) bokena mist panaoMusanuu, GpoHTEH JUIsl OTCIeKUBaHUS, ¢ yueToM pitfalls (Hampumep,
bias).

(ITpaBwibHbIH: D)

7. Yro Takoe pitfalls B moctpoennn miaThopmbl IKCIIEPUMEHTOB?
A) YBenuueHue TOYHOCTH.
B) Tonpko 3THUEeCcKHE POOIEMBI.
C) bes puckos.
D) Ilepekoc naHHBIX W3-3a HEPAaBHOMEPHOW PaHIOMHU3ALIMHU WJIM BHEIIHUX (PaKTOPOB.
(ITpaBunbHbIH: D)

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

9. Yro Briovaet opkectpanus A/B-tecros ¢ CI/CD?
A) Tonpko py4HOE pa3BepThIBaHHE.
B) be3 KyabTyphl SKCIIEpPUMEHTUPOBAHMUSL.
C) Tosbko aJ1st OOJBIINX KOMIIAHUH.
D) AromaTu3zanus nmpoueccos (uzest — paszBepTeiBaHue — aHanu3) ¢ Git u pipeline.
(ITpaBunbHbI: D)

10. Kak yuyecTp 3THKY B 3KCIIEpHMEHTaxX ?
A) UrHopupoBath BIUsSHUE HA [10JIb30BATENEH.
B) Tonbko TexHu4eckas peanusarusi.
C) be3 puckos.
D) IlpoBoauts npoBepku (Harpumep, IRB-nono6HbIe) 1 MoHUTOPUTS fairness.
(ITpaBunbHbIH: D)
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11. Kak uHTEpIpeTHpOBaTh HE3HAYUMBIE pe3yabTaThl B A/B-Tecte?
A) Kak ycnex.
B) UrnopupoBaTh qaHHBIE.
C) Tonbko p-value.
D) Ananu3upoBath MOIIHOCTb, 3(()EKThI U abTEepPHATUBHBIE TUIIOTE3bI (HAIIpUMep, "o
difference" ne 3nauut "no effect").
(ITpaBwitbHbIHA: D)

12. Yro Takoe macmrabupoBanue A/B-TecToB B KOMIaHuu?
A) OrpaHu4eHHue OJHUM TECTOM.
B) Tonbko ans crapramnos.
C) be3 3amuThl IPOEKTOB.
D) ITocTtpoenue KynbTypbl SKCIEPUMEHTUPOBAHUS U TUIAT(HOPMBI JJI1 MHO)KECTBEHHBIX TECTOB.
(ITpaBwitbHbIA: 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 BIIOYAET 3allUTy IPOEKTA B MAaCIITAOUPOBAHUU?
A) TonpKO TEXHUYECKHE OTUETHI.
B) bes ananuza.
C) TosbKO TaHHBIC.
D) JlokymeHTanusi, mpe3eHTaui 1 000CHOBaHNE IIEHHOCTH JIJIsl PYKOBOJICTBA.
(ITpaBwibHbIA: D)

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

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam
KonTtpoabsHnas padora

1. Teopernueckuii Bonpoc (MHOKeCTBEHHBbI BHIOOP)
Yro takoe A/B-TecTupoBaHue Kak cTpaTernyeckuii HHCTpyMEHT?
A) Metoa cinyyaitHoro BeIOOpa BapuaHTOB 0€3 aHaIM3a.
B) OxcnepuMeHT 115 cpaBHEHNUS JBYX BEPCUN MTPOJAYKTAa HA OCHOBE METPUK U JAaHHBIX, C LEJIBIO
NPUHSTHS PEIIEHUHN B YCIOBUSIX HEOTPEAEIECHHOCTH.
C) AHanu3 TOJIbKO KaUeCTBEHHBIX JAHHBIX.
D) Ilpouecc 6e3 yuera pucKoB.
IIpaBuabHnbiii oTBeT: B (Oxnmaercs o60cHOBaHUE B 2-3 MPEATIOKEHUSAX. )

2. PacuerHas 3a1aua
B A/B-tecte xonBepcus B rpynme A: 0.15 (n=1000), B rpymmie B: 0.18 (n=1000). [Ipumenwure z-
tect st mponopiuid (popmyna: z = (pB - pA) / sqrt(p*(1-p)*(1/nA + 1/nB)), rne p —
o0berHEeHHas Tporopiius). PaccunTaiite z-cTatucTuky U p-value (MCmonb3ys HOpMaabHOE
pacnpenenenue). Matepnperupyiite pe3yastat (ypoBeHb 3HaunMoctu 0.05).
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O:xunaemplii pacuert: z = 2.45, p-value = 0.014 3naunmo). (Mcnons3yiite Python: from
statsmodels.stats.proportion import proportions_ztest.)

3. AHaim3 kelica
B ycnoBusx HeonpeaeneHHOCTH (HU3KUHA TpaduK, Ce30HHBIEC KOJICOaHNUs) MpOaHATU3UPYITE
(bpeitMBOPK NIpUHATHSA perieHui 1 A/B-Tecta ¢ metpukoii "konBepceus'. Onuimmre, Kak
MHTETPUPOBATh OaileCOBCKMI aHanM3 (C alpHOPHBIMU BEPOSTHOCTSIMH) M YUECTh PUCKH OIINOKU
/I Tuna. [Ipennoxure anpTepHAaTUBY CTAaHAAPTHBIM TECTaM, €CJIM JaHHbIE HEU/I€AIbHBI.
Osxupaercsi: Onucanue mwaros, gopmy.a (Hanpumep, 1Jis1 0ailecOBCKOro 0OHOBJICHUST) U
BbIBO] (3-5 npeaJsio:keHuii).

4. Teopernyeckuii BOpoc (OTKPbITHINH)
OnumuTe pazHuily Mexay MHorodakTopHbiM dKkcriepumenToM (Full Factorial) u BoxkeHHBIM
(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
(HoBbI€/cTaphIe MONIb30BaTeN ). ONUIINTE MIary peanu3anuu: cruT-rpymnisl (50/50),
uHcTpyMeHTHI (Python nst pannommusanuu: random.sample), 1 Kak y4ecTh KACTOMHBIE KOTOPTHI.
O:xunpaercs: aru ¢ konom nim popmyaamu (3-4 nyHkra).

6. PacueTHas 3a1aua
B agantuBHOM 3KcniepuMenTe (Tociae10BaTeNIbHbIN Tn3aiiH) ¢ NByMs Bapuantamu (A/B) u
metpukoid CTR (0.1 B A, 0.12 B B, nucnepcus 0.01, n=500 na crapre). Mcnonb3yiite kputepuit
OCTaHOBKH (Hampumep, Ha ocHoBe p-value < 0.05). Paccuunraiite MmomuocTh mocie 1000
HaOJIOICHUH U pemnTe, MpoIoibKaTh Jin TecT. MaTerpupyiite Excel ans cumynsnnm.
Osxunpaemsiii pacuer: Momnocts < 0.8, npoposxkuts ecau p > 0.05 (popmyna mommuocTH: 1
- beta, ¢ ucnioib3oBanunem z-kpurepusi). (Mcnons3syiite Excel: NORM.S.DIST st p-value.)

7. Teopernyeckuii Bonpoc (MHOKeCTBEHHbIIl BbIOOD)
Uro Takoe CUPED B A/B-tectupoBanun?
A) Metoj yBenn4YeHUs AUCTIEPCUH.
B) Controlled-experiment Using Pre-Experiment Data st yMeHbIIICHUSI TUCTIEPCUU C TIOMOIIIBIO
KOBapuar.
C) Tonbko 115 KaTeropuaabHbIX JaHHBIX.
D) Ananor xu-kBajapar.
I[IpaBuabHblii oTBeT: B (Oxunaercs obocHoBaHuE B 1-2 npeasioKeHUsX. )

8. PacuerHas 3agaua
[Tpumenute CUPED m1st ymeHbIieHus qucriepcuu: MeTpuka Y (Tekyias), koBapuara X
(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 aBTOKOppesiuu Ha A/B-tect. OnumunTe KOppeKTUPOBKY AJIs
MHO>KECTBEHHBIX TUoTe3 (Bonferroni) u MeTonb 00pabOTKM HEHUICANbHBIX JaHHBIX (BOPOHKH,
pereniun). [Ipennoxure ppeliMBOPK AJis yueTa BHEIIHUX (aKTOPOB.
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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 npouecc opkectpamnuu A/B-tecta ¢ CI/CD: maru ot uieu 10 pa3BepThIBaHUS
(panaoMu3anys, MOHUTOPUHT, aHaiau3). ONUIIUTE, KAK UHTETPUPOBATh KYJIbTYPY
9KCHEPUMEHTUPOBaHUS (Hapumep, 00y4eHue KOMaH/Ibl).
O:xupaercs: larn npouecca (4-5 NyHKTOB ¢ HHCTpyMeHTaMH, Kak Git nusa CI/CD).

12. Ananm3 keiica
B ketice aTndeckux npoOieM (HarnpuMmep, BIUSHUE Ha TI0JIb30BATEICH B MOHETU3AIINH )
IpoaHaIU3UpyiTe MOHUTOPUHT A/B-Tecta. Onummure apxuTeKTypy IiaTopMbl C y4eTOM
pitfalls (Hanpumep, bias B JaHHBIX) U MPEATIOKHUTE MEPHI JJISI ITUYHOTO SKCIIEPUMEHTHPOBAHHUS
(nanmpumep, IRB-nono6nsie nposepku). MUuaterpupyiite CI/CD ans aBToMaTu3aium.
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 u aHanu3 MHorogaktopHoro A/B-tecra s
ONTUMM3ALMH NTPOIYKTA (HAaIpUMeEp, MOOMIIBHOTO MPUJIOKEHUS UK BeO-caiiTa).

— JIucuuniauna m HanpasjaeHue: [IponykrtoBas ananuTuka, HampasieHue 02.03.01
(MaTtemaTuka 1 KOMIBIOTEpHBIE HAYKH), C UHTETrpanuei ¢uHancoBoit ananuTuku (pacuerst 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 otyer — PDF-nokyment
(10-15 crpanmu), ¢ mpUIIOkKEHHEM Ko/1a/(aiiiios.

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

— Pecypebl: JlocTynn K CHHTETHYECKHM JAHHBIM (CT€HEpPHPOBATh CaMOCTOSITENIbHO WIIU
UCMOJIb30BaTh OTKPBITHIE JaraceTsl, Hampumep, u3 Kaggle mo A/B-tecram). Jluteparypa:
"Trustworthy Online Controlled Experiments” (Kohavi et al.), noxymenrarus mo statsmodels B
Python.

— TpeboBanus k komnereHUusAM: CTYIEHTHI 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 (paHAOMU3ALNS, CIUIUT-TPYIIIHI),
IPOAHAJIM3UPOBATh PE3YJIbTAThl C YUETOM CTpaTH(PUKAMU U CETMEHTAIlUH, ¥ OLIEHUTH BIMSIHUE
Ha OusHec-MeTpuku (Hampumep, koHepcuto win ROI). TIpoext nomkeH npoeMoHCTPUPOBAThH
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IIPUMEHEHHE MaTEMATUYECKUX MOZECIEH I ONTUMHU3ALUU JKCIEPUMEHTOB B YCIOBMAX
pealbHBIX JAaHHBIX, BKJIIOYasl pacyeThl JUCIIEPCUU U KOPPEKTUPOBKH.

3aoauu npoexma

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

— PeamuzoBate aumzaiin: Full Factorial (2x2), Nested (mosib3oBatenu B peruoHax) HIU
Multivariate ¢ KaCTOMHBIMH KOTOpPTaMH.

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

— Amnammz: CpaBHUTb METPUKHM, y4ecTb cTpartupukanuio (mo aemorpaduu), OLEHUTH
a/IalITUBHBIE 3JIEMEHTHI.

— 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).

— BriOpare tun skcnepumenta: Full Factorial mis Bcex xomOunanmii hakropoB, Nested
IUISL HEPAPXUUECKHUX TPYIIIL.

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

— Ouenuts paszmep BoIOOpKH (hopmyna: n = (z*2 * p * (1-p)) / €2 s nponopiui).
— Cozpare  mmaH  panpomuzanuu  (crmut-rpynnel: - 50/50  wom 33/33/33 s
MHOKECTBEHHBIX ).

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

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

— PeamuzoBate  pangomm3zanuio B Python  (ucmomp3yss  random.seed it
BocnpousBoaumoct) wiu Excel (VBA nmns coimut-rpymm).

— MHuterpupoBaTh  09KEHI/PPOHTEHA-IEMEHTH  (CUMYyIUpOBaTh  4Ye€pe3  CKPUIT:
MIPUCBOEHUE TPYIII, OTCIEKUBAHUE METPUK).

— JloOaBuTh alanTUBHBIE 3JEMEHTHI: MOCIEAOBATEIbHBIA aHaIN3 (HapUMep, 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.

— VYdecThb cTpaTH(HKAIMIO: AHATU3UPOBATh MO0 MOATpyNNaM (Hampumep, pivot tables B
Excel mmm groupby B pandas).

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

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

npubsLIb) / 3aTpaTsl Ha TecT * 100%.

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

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

pacyeramu).

— TloaroroButs nmpe3enTanuio (5—10 cnaiioB) ams 3aUTHL.
— 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 —
XOpouio u T.11.). OlleHKa OCHOBaHa Ha MOJIHOTE, KOPPEKTHOCTH U MHHOBAITMOHHOCTHU. Bec kaxmoro
KpUTEPHUS YKa3aH B CKOOKax.

— KoppektHocrs au3aiina u  peammsauuu  (30%): IlpaBwibHbld  BeIOOp THIA

skcnepumerTa (Full Factorial/Nested), To4yHble pacueThl pa3mepa BBIOOPKH H
parmommuzanuu. OmmoOKu B popMynax MM KOAE CHHKAIOT Oat (Hampumep, OTCYTCTBHE
random.seed — munyc 10 6awios).

— Texnuueckass peanuzanusi U HHCTPyMeHTbl (25%): KauectBo KOma/CKpUNTOB

(unTaeMocTh, KOMMEHTapuH, 00padoTka ommook). MaTerpanus Python/Excel (Hanpumep,
UCIIONIb30BaHue pandas JUIs JaHHBIX — IUTIOC; TOJIBKO 0a30BbIe (POPMYJIIBI — MHUHYC).

— AHanu3 M MaTtemaTudeckue pacuerbl (25%): IlpaBunbHOE NMpUMEHEHHE TECTOB (t-

TeCT/XH-KBaapar), yder crparudukanum, wmonenmupoBanne (ANOVA/perpeccus).
Bxurouenue ROI u puckoB (Harpumep, pacyeT MOIITHOCTH TeCTa).

— Oruer u Buzyasmsanus (10%): Ctpykrypa oryeTa (JIOTHYHOCTb, OTCYTCTBHE OIIUOOK),

KauecTBO rpadukos/Tadnui. [IpesenTanus Ha 3amuUTe (SCHOCTh, OTBETHI Ha BOIIPOCHI).

— MWnHoBanmoHHOcTL U Ou3Hec-mpumeHeHue (10%): OpuruHaibHBIN —clieHapHid,

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

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

ﬂOnOﬂHumeﬂbele mp€60661H1/l}Z upeKOMeHdauuu

— be3onacHocTh 1 3THKA: Y0OEUTECh, YTO CHHTETUYECKHE JJaHHBIE HE COJIEPKaT peaibHOU

NepCOHANTBHON HH(OpMAINK, OOCYAUTE ITHUYECKHE ACHEeKThl (HampuMep, BIUSHUE Ha
MOJIb30BaTeNeH ).

— Ilonaepaxkka: KoHcynabTaluu ¢ mpenogaBaTesieM eKeHeeNIbHO; GOopyM JUIsi KOMaH].
— Ilpumeps! ycnemHbix npoekToB: [Iponuisie paboTsl BKIouaoT aHaiu3 A/B-tecta s

e-commerce ¢ Nested-au3aitnom, rie ROI Beipoc Ha 15%.

— Pacumpelme: ﬂJ’I}I MNPpOABHUHYTBIX CTYACHTOB — I[OGaBI/ITL aJallTUBHBIC JJICMCHTbBI

(nanmpumep, Bayesian updates).

3ananus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne 3apanne OtBer Komnerennus | Wnaukarop
n/m
1 | OnumuTe posny y4aCTHUKOB KOMAH/[IBI B AHanuTHK YK-3, YK-9 YK-3.1, YK-
MIPOEKTE 10 IUIAHUPOBAHUIO M ITPOBEICHUIO dbopMyupyeT 9.3
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A/B Ttecra.

THIIOTE3bI,
pa3paboTunk
HacTpauBaeT CILIUT,
MeHeDKep
KOOPJHHUPYET
paboTy, Bce HeCyT
OTBETCTBEHHOCTh 3a

aTan
2 | Kak MOTHBHpPOBaTh KOMaHIy Yetkoe VK-3, PT-3 YK-3.2, PT-
pacupenennuTs pecypesl IpU IPOBEICHUN pacupeAcIcHne 3.3
CepUH IKCIIEPUMEHTOB? 3afat, KOHTPOJIb
CPOKOB, IpUMep
podecCHoHaN3Ma,
OLICHKA
TPYILOEMKOCTH
9TAIOB MPOCKTA
3 | [loaroroBbTE MpPE3CHTANIO PE3YIHTATOB Crpykrypa: 1ens, VK-4, IIK- YK-4.1,
A/B TecTa 1151 CTEHKXOIEPOB U METO/IB, HA3 [TTK-/1A3.3
PYKOBOJICTBA KOMITAHKH. PC3yJIbTAThI,
BBIBOJIBI,
PEKOMEHIAINH C
YUETOM LIEJIEeBbIX
YCTaHOBOK
3aWHTEPECOBAHHBIX
CTOPOH
4 | Odopmure TOKYMEHTAIUIO 10 TuTynbHBIA JIHCT, YK-4, OIIK-8 VK-4.2,
9KCTIEPUMEHTY COTJIACHO COACp)KaHue, OIlK-8.3
npo(ecCHOHATBHBIM CTAHAAPTAM U BBC/ICHUC, OCHOBHAA
MIPABOBBIM TPEOOBAHUSIM. HacTkb, BHIBOJEL,
CIIHCOK MCTOYHHKOB,
NPUIIOKEHUS T10
I'oCT
5 | Haiite onpenenenuie A/B TectupoBaHus u A/B TectupoBanue YK-9, OIIK-7 YK-9.1,
3aAIUIINTE €r0 YKOHOMHUYECKUM CMBICT B 9TO METOA OIK-7.1
KOHTEKCTe OM3HeCa. CpaBHCHI JIBYX
BepCUil IS
MPUHATHS
yIpaBIeHYECKUX
peueHuii Ha OCHOBE
JITAHHBIX
6 | [Ipoananu3upyiite 5JKOHOMHYECKYIO CpaBHeHMe 3aTpar, YK-9, OIIK-7 YK-9.2,
WHGOPMAITUIO JIJIS BBIOOpa MEXTy NIOXOIHOCTH, PHUCKOB, OIIK-7.2
CTpaTerusiMu MacITAOUPOBAHUS yder crennduxn
SCIICPHMEHTS, PBIHKA, BIUSTHHEC HA
3¢ (HEeKTUBHOCTD
Ou3HecC-peneHni
7 | ObOCHY#iTE 3JKOHOMHUYECKOE PEIICHUE O Pewenue YK-9, OIIK-7 YK-9.3,
BBIOOPE METPUKH yCIiexa Ha OCHOBE BBIOMPACTCs eCIn OIlK-7.3
YUUTHIBAET

dHaJIn3a 3aTpaT U BbITOA.

WHTEPECHI BCEX
CTOPOH, TIOBBIIIAET
3aIATy HHBECTOPA
oT
HEOJIarOMPHUATHBIX
HW3MEHEHHH
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Sanuiute GopMyITy sl pacueTa pazMepa
BEIOOPKH U BEIOEPHUTE METOJI aHAIH3a
nmaHHbIX 11 A/B tecra.

®opMysa MOITHOCTH
TECTa, METOJ
CTaTHCTUYECKOTO
aHanu3a i OLeHKU
3HAYUMOCTH
pasIuumil MexXIy
rpynnaMu

OIIK-7, TITIK-
JIA3

OIK-7.1,
TIIIK-TA3.1

OnTuMm3upyiTe BEIOOP TIaThOPMBI TS
JKCIICPUMEHTOB M 000CHYITE BIUSHUE HA
OmM3HEC MMOKA3aTeINH.

Bri6op mnardopmsl ¢
MaKCHMaJTbHOH
HaJIe)KHOCTEIO,

OLIEHKA BO3/ICHCTBUS

Ha KJIFOYEBbIC
IoKa3aTenu

KOMITaHUU, CKOPOCTh

TECTUPOBAHUS

OIIK-7, TITIK-
V2

OIIK-7.2,
[IIK-Y2.4

10

ObocHyiiTe 5KOHOMUYECKOE PEICHHUE B
y4eOHOM MPOEKTE C YYETOM CHUCTEMHOTO
MBILICHUS TPY IFIAHUPOBAaHUU
9KCIIEPUMEHTOB.

Hcnons3zoBanue
MOJIEJH C y4ETOM
B3aUMOCBSI3EU
MEKIy METPHKAMH,
GYHKIHSIMA
MpoayKTa U OuzHec-
OeJIAMU

OIIK-7, YHK-
03

OIIK-7.3,
YHK-03.01

11

Ha3oBure npaBoBbie HOPMBI
perynupyoue coop AaHHBIX
MOJIb30BaTENEH B OKCIIEPUMEHTAX U X
CMBICIL.

DenepanbHblil 3aKOH
0 MEPCOHANBHBIX
JaHHBIX 152-D3,

TpeOOBaHMS K
COIJIACHIO
IMOJIb30BaTeNICH,
OTBETCTBEHHOCTb 32
YTEUKH JaHHBIX

OIIK-8, YK-9

OIIK-8.1,
YK-9.1

12

IIpumenuTe paBoBbIE HOPMBI IIPU OLIEHKE
PUCKOB HapyIIEHUs 3aKOHOAATENIbCTBA IIPU
IIPOBEICHUH SKCIIEPUMEHTOB.

AHanu3 puCKoB
HecoOUIIoieHHS
HOPMAaTUBHBIX
TpeOOBaHMI, OLICHKA
BEpOSATHOCTU U
MTOPOTOBBIX
3HAYCHUU, MEPBI
MUHUMHU3AIAN
mrpadon

OIIK-8, ITIK-
vl

OIIK-8.2,
MIIK-VY1.1

13

JaiiTe npaBoBYIO OLIEHKY CUTYallUH C
HapylIeHuEM TpeOOBaHU 110 3aIInuTe
JaHHBIX B A/B TecTupoBanum.

Onpenenenne
HapylIeHU!
HOPMaTHBHBIX aKTOB,
IpUMEHEHHE
CaHKIMH, BIUSIHUE
Ha peIyTaLuo
OpraHM3alnN

OIIK-8, YK-9

OIIK-8.3,
YK-9.3

14

BribepuTe METOJ| CTAaTUCTHIECKOTO
aHaJm3a JyIs IPOBEPKHU TUIIOTE3 O BIHSIHUU
M3MEHEHUI Ha MOBEICHUE NOIb30BaTENEH.

T-rect, XU-KBaIpar,
MPOBEPKA TUIOTE3 O
3HAYNMOCTHU
(bhakTopoB, pacueT
JIOBEPHUTEIBHBIX
WHTEPBAJIOB IS
OLICHOK

TITK-/IA3,
TITIK-JIAS

TIIK-JIA3. 1,
TIIK-JTAS.2

15

AnanTupynTe aHATUTHYECKYHO MOJICITb
OTICHKH DKCIIEPUMEHTA T10]T OM3HEC

[TepeBon
CTaTHCTUYECKHUX
METpPHK B OM3HEC

MTOKA3aTeJH, OI[EHKA

TITK-JIA3,
TIK-Y2

TIIK-JIA3.2,
TIK-Y2.1
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HOTPEOHOCTH U OLICHUTE BIIMSHUE
pelIeHn.

BO3JICHCTBHS Ha
KJII0OYEBEIE
IMOKa3aTelIn
KOMITIaHUH,
OIITUMU3ALHS
MIPOIIECCOB

16 | BeiOepure T BU3yalTU3alMy JIJIs
NPE/ICTaBICHHS JaHHBIX O PE3yJIbTaTax
TecTa U KOMMYHHUKAIIUU C PYKOBOJICTBOM.

I'pacduk koHBepCcHUU U
JIOBEPUTEIIbHBIX
HWHTEPBAJIOB,
UHTEPAKTUBHBIN
JAnIoop 1 Jist
My OIIIHOM
JTUCKYCCHU O
pe3ysbTaTax aHauusa

TIIK-JIA3, VK-
4

TITK-JIA3.3,
VK-4.1

17 | BesiBute OU3HEC MpoOIieMy Ha OCHOBE
aHaJM3a OTKIIOHCHUH B pe3ysibTaTax
9KCHEPUMEHTA U TIPUMHTE PEIICHHE.

[Ipobnema
CTaTHCTUYECKON
HE3HAYNMOCTH,
BBIOOp CTpaTeruu
pearupoBaHus,
pemieHue o
KOPPEKTHPOBKE
THIIOTE3bI WK
METPHKH

[IK-J1A4, VK-
9

TTK-/1A4.2,
VK-9.2

18 | Knaccudunmpyiite Ou3Hec BO3MOKHOCTH
MIpH UCTIONB30BaHNH A/B TecTupoBanwms ¢
Y4€TOM CTPATErHuecKOro MiIaHUPOBAHUSI.

OnrTuMusanus
I10JIb30BATEILCKOIO
OTIBITa, pa3padoTKa

TIaHa JSUCTBUH C
YYETOM LENEN
KOMIIaHUH,
BEISIBIICHHE PE3EPBOB
pocrta

TIIK-JIA4,
YVHK-03

[IK-1A4.2,
VHK-03.02

19 | Chopmynupyiite peKOMEHIAIMN Ha OCHOBE
CTaTHCTUYECKHX BBIBOJIOB O pe3yJbTaTax
SKCTIEPUMEHTA JJISl YIPABICHUS
MPOAYKTOM.

IIpu 3HAUNMOM
YIYYIICHUH
BHEJPEHHE

U3MEHEHUSI, IPH

orcytcTBuu 3 dekra

OTKa3 OT U3MEHEHHS

Juist 3¢ (HEKTUBHOCTH
IPOJIyKTa

TIK-JIAS, YK-
9

TIITK-/1A5.3,
VK-9.2

20 | OueHuTe PUCKH pealin3aliii MPOeKTa
BHEJIPEHUS TUIATPOPMBI SIKCIICPUMEHTOB U
pa3paboTaiiTe Mephl yIpaBICHHS.

AHanu3 BepOSTHOCTH
CPBIBOB CPOKOB,
MOHUTOPHUHT
HWHJIUKAaTOPOB
YCIEIIHOCTH,
HepecMOoTp IUIaHa
IIpU BBISABJICHHUU
pobiem

IIIK-Y1, YK-9

[IK-V1.1,
YK-9.3
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