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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nmporpamma nucuuiuiMHbl (Moayis) «OHIAHH-3KCIEPUMEHTHI JUIsl ONITHUMHU3ALNN
IPOJIYKTa» COCTaBJI€HA B COOTBETCTBUHU C (heJiepalibHbIM TOCYIAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICIIETO 00pa3oBaHMs — MarucTpaTypa no HampasieHuto 02.04.01 Martematuka u
KOMITBIOTEPHBIE HAyKH, NpoQuib YIpaBieHHE NPOAYKTAMH U CHCTEMaMHU, YTBEPKICHHBIN
npuka3oM MuHHCTEpPCTBA HayKH M BhICIIeTo oOpa3oBaHusi Poccuiickoit ®denepanuu Ne 810 ot
23.08.2017 rona.

Uzyuenue nucuuruinnbl (Moayis) «OHIalH-3KCIEPUMEHTHI 711 ONTUMH3AIUN TPOAYKTa»
Mo3BOJIIET CPOPMUPOBATH MMOHMMAHHE MPUHLUIIOB MPOCKTHUPOBAHUS, MPOBEIACHUS U aHaIHM3a
OHJIAH-IKCIIEPUMEHTOB B IM(PPOBBIX MNpoaykTax. Jlucumrmua (MOIynb) HamlpaBieHA Ha
pa3sBUTHE YMEHHUH HCIONB30BaTh A/B-TecTHpoBaHuMe Kak MHCTPYMEHT HAy4YyHOTO MOJX0/Aa K
IOPUHATUIO NPOAYKTOBBIX pEILIEHUH, MHMHHUMU3MPOBATb PHUCKUM BHEIPEHUS W3MEHEHUM U
o0ecrnieunBaTh poCcT HAa OCHOBE JIaHHBIX.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosmas nucuurimaa (MOAyib) BKIIOUYEHA B YU€OHBII TUIaH IO IPOrpaMMe MOATOTOBKU
maructpatypsl no HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
VipasieHue NpoayKTaMd U CHCTEMaMd U BXOAWT B BapuaTHBHYIO YacTh bioka 1, ¢popmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH KaK JUCLUILUIMHA IO BHIOODY.

Hucturnnuna (MOIyJb) HOCTYIHA K M3YUYEHUIO Ha 2 Kypce B 3 uiu 4 cemecTpe Ha BBIOOP.
JlocTynHa A1l IPOXOXKICHHS MPH YCJIOBUHU YCIEIIHOTO 3aBEPLICHUS JAUCIHUIUIMHBI (MOJYJIs)
«OCHOBBI CTAaTUCTUKU» WU «OCHOBBI CTAaTUCTHKU. ba3oBblii» win «OCHOBBI CTaTUCTUKH.
[TponBunyThI» M «OCHOBBI CTATUCTUKU. I IpOABUHYTEINA ypOBEHB».

Leap u3ydyeHus: JMCUMMIMHBI (MOAYJIs1): IOATOTOBUTH O0yYaromuxcs K 3pPpexTuBHOMY
MPOEKTUPOBAHUIO, 3ayCKy U HMHTEPIPETAlUU OHJIAMH-3KCIIEPUMEHTOB B YCIOBHSX peajbHbIX
MPOJIYKTOB, BKJIOYasi KOPPEKTHHIA BBIOOp METPUK, METOJIOB aHAM3a W CTpATeTMd TPHHSITHS
PELICHUI B YCIOBUSAX HEONPEIECTEHHOCTH.

3agaum u3y4yeHus TUCHUILIMHBI (MOILYJIs):

— W3YYHTb NPUHIMIBI Pa0OTH PEKOMEHAATENbHBIX CUCTEM U MIOMCKOBBIX allTOPUTMOB B
MPOJYKTAX;

— OCBOUTH MOJXOABl K IIEHOOOPa30BaHHIO Ha OCHOBE JAHHBIX M MPOTHO3MPOBAHUIO
CIpoca C UCIOJB30BaHUEM MAIIMHHOTO O0yUYEeHHUS;

— HAYYUTHCS TPUMEHATH METOAbl JUAOTEHEpalldd ¥ CKOPUHTa KIUEHTOB [Tt
TIOBBILIICHUS] KOHBEPCHUU;

— U3YYUTh TEXHOJIOTUH JCTEKTUPOBAHUS aHOMAIIMK U aHTU(POI-CUCTEMBI B PEaTbHBIX
MPOIYKTAX;

— pa3BUTh HaBbIKKM TpuopuTH3anuu WU-wHunmatuB w aBTOMaTH3anuu Ou3HEC-
MPOILIECCOB C TIOMOIIBIO TTTYOOKOTO 00Y4YEHHUS.

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUIICS 10JIKEH::

3Hamb:

— OCHOBHbIE MPHUHIMIBI OPraHUW3allud M TPOBEACHUS OHJIAHH-3KCIIEPUMEHTOB B
U POBBIX MPOTYKTAX;

— MOAXOIbl K pa30MEHUIO TMOJIb30BaTeNeil, BBIOOPY €IUHHIIBI PAHIOMU3ALUN U
VIIPABJICHUIO IKCTIEPUMEHTAMH Ha TIaTPopMe;
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NPUHLUIEl TTOCTPOCHUSI CHUCTEMBl METPHUK AKCIICPUMEHTa, KPUTEPHH BBIOOpa H
BaJIMJIALIUH METPUK;

O0COOEHHOCTH aHayM3a ratio-MeTPHK, CHHTETUYECKHX METPUK M METPUK CIIOKHOU
CTPYKTYPHI,

OCHOBHBIE METO/IbI TTOBBIIICHNSI YyBCTBUTEIBHOCTH SKCIIEPUMEHTOB U COKPAIICHHS
JUTUTEIBHOCTH TECTUPOBAHUS,

MOJIXO/II K TIOCJIEIOBATEIIEHOMY, MHOYKECTBEHHOMY U 0aiieCOBCKOMY TECTHPOBAaHUIO;
OPUHIMIBL pabOThl MHOTOPYKHMX OaHIUTOB M OCOOEHHOCTH 3KCIEPUMEHTOB B
PEKOMEH/IATENIBHBIX CUCTEMaX M MOJAEISAX MAIIMHHOTO O0YYCHNS;

HOJIXO/Ib K MHTEPIIPETAIIMU PE3YIHTATOB SKCIEPUMEHTOB U IPUHSTHUIO IPOAYKTOBBIX
pEIICHNH B YCIIOBUSX HEOIPEICIEHHOCTH.

ymembw:

NPOEKTHPOBATh IHM3aiH OHJIAIH-OKCIIEPUMEHTa B 3aBUCUMOCTH OT OCOOEHHOCTEH
NPOIYKTa ¥ IPOBEPSEMOI TUITOTE3HI,

BBIOUPATH SMHUILY paHIOMU3aLUH u OLICHUBATh KOPPEKTHOCTb
9KCIIEPUMEHTAIBLHOTO Pa30OHUeHNS,

dopMHpOBaTE  CHCTEMY OKCHEPHUMCHTAJIbHBIX METPUK W  HPOBOJUTH  HUX
[PEIBAPUTEIBHYIO BAITUIALUIO,

AHAJIM3UPOBATL PE3YJIbTATBl OSKCIICPUMCHTOB C HMCIOJLB30BAHUEM YaCTOTHBIX H
0aliecOBCKHX IOJX0/I0B B yUE€OHBIX Kelcax;

MPUMCHATHL METOABI ITIOBBIMICHWA YYBCTBUTCIIbHOCTH SKCIICPUMCHTOB U OLICHUBATDH UX
BIIMSTHYE HAa Ka4eCTBO PE3yJIbTaTOB;

BBIABJIIATD PUCKH, CBsA3aHHBIC C MHOXCECTBCHHBIM TCCTUPOBAHUEM,
HOCJIeI0BAaTENbHBIM MOHUTOPHHIOM U HEKOPPEKTHOW MHTEpIIpETalluei pe3yabTaToB;
OLIEHMBATh TMPHUMEHHUMOCTh PA3JIUYHBIX OSKCIEPUMEHTAIBHBIX MOJIXOJOB IS
HPOJIyKTOBBIX, PEKOMEHIAaTENbHBIX 3a/1ay;

(bopMyIUpOBaTh PEKOMEHJALIMHU IO BHEAPEHUIO N3MEHEHUI Ha OCHOBE PE3yJbTaTOB
OKCIIEPUMEHTOB.

e1a0emp:

HAaBBIKAMH TIPOCKTUPOBAHMS W aHAIM3a OHJIAHH-IKCIIEPUMEHTOB Ha BCEX 3Tamax
OKCIIEPUMEHTAILHOTO ITUKJIA;

METOJIMKAMH BbIOOPA, BAJIMIAIIMN M UHTEPIIPETAIIUU SKCIICPUMEHTAIBHBIX METPHK;
WHCTPYMEHTAMH TOBBIIICHUS YYBCTBUTEIBHOCTH 3KCIIEPUMEHTOB M CHHKCHUS
JICTIEPCHH OLICHOK;

CIoco0aMu TPUMEHEHHS IMOCIIeA0BATEIBHOT0, MHOXKECTBEHHOIO W 0aleCOBCKOTrO
TECTUPOBAHUS MIPU AHAIN3E PE3YJIbTATOB;

HaBBIKAMH Pa0OTBI CO CJIOKHBIMH SKCIHEPUMEHTATBHBIMUA CIICHAPUSMH, BKIIFOYAs
switchback-nu3aitabl n amanTUBHBIE METO/IBI SKCTIEPUMEHTUPOBAHHS,

MOJIXOJITAaMH K OLIEHKE Pe3yJIbTaTOB SKCIICPUMEHTOB B PEKOMEH IATEIIbHBIX CUCTEMAX U
MOJIEJISIX MAIIMHHOTO O0YUCHHS;

NPAKTUKOW TPUHSTUS TPOJYKTOBBIX PEIICHUH Ha OCHOBE AKCIIEPUMEHTAIBHBIX
JAHHBIX C YIETOM CTAaTUCTHYECKOM U OM3HEC-3HAYUMOCTH PE3y/IbTATOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MIAHUPYEMBIX
pe3yibTaTOB 00yUeHHs 1O
AMCHMILIMHE (MOAYJIIO)

YK-6.

Crocob6eH onpenemsaTh 1
pealN30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH U aHajin3a CBOeH
IESITEILHOCTH, a TAKKE
MIPHUHIUITGI YTIPABICHHS
BPEMEHEM M IISJICIIOIaraHUs

VK-6.2.

YMeeT cTaBUTh pealnuCTU4HbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
MIPUOPUTETHL B CBOEH
JIeSITeNIbHOCTH, a TAaK¥Ke
pa3pabarhiBaTh U BHEAPATH
IJTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOWX HaBBIKOB U KOMITETEHITHI
Ha OCHOBE IOJyYEHHOU
CaMOOIIEHKH

YK-6.3.

Nmeet npakTUYECKUNA OTIBIT
IMPUMCHCHUA MCTO/I0B
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JesITeIbHOCTH, BKITIOYast
y4aCTHUC B TPCHUHIAX,
CeMMHapax U MPOEeKTax,
HaIpaBJICHHBIX HAa Pa3BUTHE
TYHOH 3 (HEKTUBHOCTH U
1po¢heccuoHaIbHOIO pocTa

OIIK-1.

CnocobeH HaXOIuTh,
GopMyITHpOBaTh U periaTh
aKTyaJibHbIC ¥ 3HAUUMBbIC
npo0JIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOI MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MTOAXO/IBI K PELICHUIO 33124
IIPUKJIAHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKITIO4ast
aITOPUTMBI, MATEMaTHYECKOE
MOJECIINPOBAHUE U TEOPHIO
ONTHMU3ALINY, a TAKXKe
COBPEMEHHBIE HHCTPYMEHTBI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
9TOM 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKue 3a1a4H,
MIPUMEHSATH COOTBETCTBYIOIIHE
METOABI M AJITOPUTMBI TS UX
pelIeHns, a TaKkKe
MHTEPIIPETHPOBATH U
MPECTaBIATh PE3yJIbTAaThI B
MIOHSITHOM M JOCTYITHOM hopme

OIIK-1.3.

HNMeeTt npakTHYECKUNA ONBIT
paboTHI HA/T MPOSKTAMU HITH
HCCIIEIOBAHUSIMH B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MAaTEeMAaTHKH, BKIIOYasl y4acTHE
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B KOHKYpCax, OJIMMITHAIaX UK
HayJHBIX ITyOJINKAITUSX, TE
OBUIM PEIlICHBI aKTyaJIbHbBIC U
3HAYMMBbIE 3aJ1a91

[K-1.

CrocobeH omnpenemsaTh o0ITe
(hOpMBI 1 3aKOHOMEPHOCTH B
o0acTH ynpasieHHS
NPOAYKTaMH B CUCTEMaMU

[IK-1.1.

3HaeT OCHOBHBIC TCOPETHUYCCKUE
KOHICIIMK 1 IPUHIHUIIbI,
OTHOCSIIMECS K 00J1aCTH
YIPaBJICHHS MTPOIYKTAMHU U
CHCTEMaMH, a TAKKE KIFOUEBBIE
3aKOHOMEPHOCTH U MOJEJIH,
KOTOpBIC TIOMOTAIOT B aHAJIN3C U
HHTEPIPETALNN JaHHBIX

IK-1.2.

YMeeT npoBOIUTH
CUCTEMAaTUYCCKUI aHAIN3
MIPOJYKTOB U CHCTEM, BBISBIISATH
1 hopMyITUpOBaTH 00IIIHE
3aKOHOMEPHOCTH ¥ TeHJICHIINH,
a TaK)KC NPUMECHATH METO/bI
WCCIIEeIOBAHUS IS IOy YSHHS
HOBBIX 3HAHUHA U TOHUMaHHSI

[K-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboThl B 001aCTH yIIpaBICHUS
MPOIYKTaMH M CHCTEMaMH,
BKJIFOYAsl y4acTHE B HAYIHBIX
MPOEKTAaX, UCCIICIOBAHUSIX HITU
MPAaKTHYECKUX 3a/IaHUSX, T1e
OBLTH BBISIBIICHBI M OITHICAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

[K-3.

Crioco0eH pemaTs 3a1a9u
npohecCHOHANBHON
JIeATeTLHOCTH B 00JIaCTH
yIpaBJIeHHS MTPOAYKTaMU U
cuctemMamu, GopMyITHUPOBAThH
pe3yNbTaThl aHAIH3a U
BBISIBJISITH TTOCJIC/ICTBUS
MOTyYEHHBIX TAHHBIX IS
MPUHATHSA 000CHOBAHHBIX
pEeLIEHU U ONITUMU3ALIUT
MPOAYKTOB

[IK-3.1.

3HaeT METObl U UHCTPYMEHTHI
yIpaBieHHUS TPOLyKTaMH U
CHUCTEMaMHU

[K-3.2.

YMeeT NpUMEHATh
aHAJTMTUYEeCKUE HHCTPYMEHTHI U
IporpaMMHoe o0ecrieueHue s
00pabOTKH ¥ BU3yaIH3aIHN
JIaHHBIX, a TAKXKE
(hopMyTHpOBaTH BEIBOJIBI HA
OCHOBE ITPOBEJICHHOTO aHAJIH32

[K-3.3.

HmeeT ombIT pabOThI HAJT
pearbHBIMK TIPOEKTaMH B
00J1acTH yIpaBJIeHUs
MPOIYKTAaMH M CHCTEMaMH,
BKITIOYAsT aHATH3
MOJIb30BATEIILCKOTO MTOBEACHHS
U ONITHUMHU3AIHIO TPOAYKTOB Ha
OCHOBE MOJYYCHHBIX JAHHBIX

[K-6.

Cnocoben pa3padbaTpiBaTh
porpaMMHOE oOecTieueHue Js
pelIeHus PUKIIAJIHbBIX 3371249 B
cdepe ynpaieHHS TPOIYKTaMU
U cUCTeMaMu

[K-6.1.

3HAaeT OCHOBHBIE SI3BIKH
IIPOrPAMMHUPOBAHHUSL, METOIbI
pa3paboTKH MPOrPaMMHOTO
o0ecrieueHus, a TaKxKe
IPUHIUIBI IPOSKTUPOBAHUSA U
APXHUTEKTYPhI MPOrPAMMHBIX
CHCTEM, TPUMEHSIEMBIX B cepe
YIIPaBICHUs IPOLYKTaAMH U
cucTeMaMu
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[1K-6.2.

YMeeT aHanTu3upoBaTh
MPUKIIAJIHBIC 3J1a4H,
pa3pabaThiBaTh AITOPUTMEI H
peaNU30BLIBaTh UX B BHJIC
MIPOTPAMMHOTO O0CCIICUCHHSI,
WCTIONB3Ysl COBPEMEHHEBIC
WHCTPYMEHTHI U TEXHOJIOTHH, &
TaK¥Ke MPOBOJUTH TECTUPOBAHUC
M OTJIJIKY CO3JIAaHHBIX PEeIICHHUN

I1K-6.3.

HmeeT nmpakTUUECKUNA OIBIT
pa3paboTKH MPOrpaMMHOTO
obecrieueHus B paMKax
peaNbHBIX POEKTOB, BKITFOYAS
ydacTue B KOMaHJax, rae ObUTH
YCIIEIIHO PeaIn30BaHbI
pemIeHns a1k KOHKPETHBIX
NPpUKJIAHBIX 3a74a4
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3. Temaruueckuii njiax

Ne TpynoeMKocThb, akageMH4YeCKHE YACHI
m/m HaumeHnoBaHue Qunas dopua TKY
pa3aena IMCHUIIINHBI Ayauropnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycnenaemocrH)
KHe padora
3aHSATHA)

1 ApxuTeKTYypa u 5 2 10 Homaraue
OpraHu3anus 3aJaHus
JKCIIEPHMEHTOB

2 MeTtpuku u 15 8 20 Jomarmaue
KOPPEKTHOCTH 3aJaHus
HA3MEPEHUN

3 [IponBuHYTHEIE METOIBI 20 10 2 30 KonTponsnas
TECTHPOBAHMS pabora

4 OKCIEPUMEHTHI B 5 3 10 Homarrane
MalllMHHOM O6y‘ICHI/II/I u 3aaHuA
CJIOKHBIX CHCTEMax

5 WuTepriperanus u 15 7 24 Jomamrane
HNPUHATUE PEIIECHUN 3aJaHusd
IK3amen 4

Hmozo: 60 30 6 94
O6vem oucyuniunst (M00y1s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM
JMCHMNJIMHBI (MO1YJIs1)
1 ApXUTEKTypa U OpraHu3alus ApXUTEKTypa OHJIAHH-IKCIIEPUMEHTOB
9KCTIIEPUMEHTOB IIponBUHYTHIE CIIIIUT-CUCTEMBI
YnpasieHue SKCIepUMEHTaMHU Ha TUIaTgopMe
2 MeTprkH U KOPPEKTHOCTb Mertpuku A/B-TecTOB: OCHOBHI U BBIOOD
U3MEpPEeHUN LEJIEBOI METPUKU
Mertpuku A/B-TecToB: cTaTucTHYeCKast
KOPPEKTHOCTh U BaJIMAAIINSA
Ratio-meTpuku: npuMeHeHne U
MIPAKTHUYECKUE aCIIEKTHI
3 TIpoABHHYTBIE METOIBI Meronsr camkenns aucnepcun (Variance Reduction)
TECTUPOBAHUSA YckopeHne 5KCIepuMEHTOB 1 0€30TIacHbII
MOHHUTOPHHT
IlocnenoBaTebHOE TECTUPOBAHNE
MHOXECTBEHHOE TECTUPOBAHHE B
OHJIAH-9KCIIEPUMEHTaX
BaiiecoBckuii monxon B A/B
Baitecorckuit moaxon B A/B. [IponoinkeHue
4 OKCTIEpUMEHTHI B MATHTHHOM MHoropykue 6aHInTHI
o0ydeHun u
CIIOXKHBIX CUCTEMAX
5 WuTeprnperanus u OKCTIEpUMEHTHI B PEKOMEHIATENbHBIX
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MIPUHATHE PEUICHUH cuctemax 1 ML-Mozensx
OKOHOMHUKA 3KCIIEPUMEHTOB U NIPUHATHE
pELICHUI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnaplii cTyneHT B TeYeHHME BCEro Imepuoja OOY4YEeHHs MONydaeT WHAMBHUIYATbHBIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. I'mypman, B. E. Teopus BeposiTHOCTEH U MaTeMaTH4ecKasl CTATUCTHKA : YUeOHUK IS
By30B / B. E. I'mypman. — 12-e uzn. — Mocksa : M3parensctBo HOpaiit, 2026. — 479 c. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-00211-9. — TekcT : SJCKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/598377.

2. Kpemep, H. III. Teopus BeposTHOCTEH M MareMaTHyecKas CTaTUCTHKA : Y4EOHUK U

npaktukyMm Juis By30B / H. I1I. Kpemep. — 5-e u3a., nepepad. u gon. — Mocksa : 3naTenbcTBo
FOpaiit, 2026. — 538 c¢. — (Bsicmee o6pazoBanne). — ISBN 978-5-534-10004-4. — Texkcr :
aNekTpoHHbIW  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/587171.

/Jlonoanumenshasn numepamypa:
Cratuctuka. [Ipaktukym : ydeOHUK [utst By30B / on penakuueit Y. U. EnuceeBoit. — 2-e u3.,
nepepad. u gomn. — Mocksa : U3gatensctBo FOpaiit, 2026. — 476 c. — (Bricuiee oO6pazoBanue).
— ISBN 978-5-534-17879-1. — Tekcr : anekTpoHHbI // O6pa3oBatenbHas miardGopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/582769.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBaroliell MpoBeieHne BCexX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MPAaKTHYECKOW W Hay4dHO-
HCCJIEIOBATENIBCKON paboT 00ydarouxcsl, IPe1yCMOTPEHHBIX Y4€OHBIM MJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHAPCKOro (IIPAaKTUYECKOro) THMA, TPYIIOBBIX H
WHAVBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTAllUH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
oOciy>xuBaHus yueOHoro ob6opynoBanus. IlomeneHuss yKOMIJIEKTOBAaHbI CIEIUATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHHs, CIYyXKallUMU JJs MpeACTaBlIeHusl ydeOHOI
uH(popMaluu 60JbIION ayIUTOPUH.

N3yuenne AucumInHbl (MOIyIs ) 00eCTieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOMN TEXHUKOW;

DNEeKTPOHHBIA JOKYMEHT


https://urait.ru/bcode/598377
https://urait.ru/bcode/587171
https://urait.ru/bcode/582769

— MEXaHMUYECKUMH KaJIbKYJIATOPaMH;

— CIIeLUAIM3UPOBAHHBIM 000PYAOBAaHUEM, BKJIKOYasl JEMOHCTPALIMOHHOE 000pYy10BaHHUE.

[TomernieHust 47151 CAaMOCTOSATENBHOM pabOTH 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUIl UCIOJb30BAHUS WHBAIUAAMHU M JUIAMHU C OTPAHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IHOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEM  JIOCTylla B 3JIEKTPOHHYIO  MH(POPMALMOHHO-00pAa30BATENbHYIO  Cpedy
YHuBepcurera.

OOyyaromMmMcsl IPENOCTAaBIAETCA JOCTYN (B TOM 4YHUCIE YIAlIeHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumenoBanue nopraia Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbubiii moptan «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo noctyma | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam”
7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMAITUOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHbIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMBIX TIPU  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TPO(EeCcCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaLIMOHHbBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
BbpaysepbI:
SIunexc.Bpay3sep OTEYECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOJTHO pacIpOCTpaHsIeMOe
OducHbIe NPUTOKEHUS:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe

HporpaMMnoe odecneuyenue IJIS IVTIAHUPOBAHUSA U YUI€TAa BPEMCHU:

Toggle app 3apyOexxHOe CBOOOHO pacIpoCTpaHsIEeMOe

Cucrembl ynpaBJjieHUs] IPOEKTAMM:
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Microsoft Imagine (Project) | sapy6exnoe | muuensnonnoe

Cucremsbl ynpapjieHus1 0a3aMHi JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGexHnoe | muuensnonnoe

Cucremsl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apyOexHOe JIUIIEH3UOHHOE

HyperV

CnipaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynprantlLintoc: cipaBouHO- OTCUECTBECHHOE JMLCH3UOHHOE

IpaBoBasi CUCTEMA

CpencTBa aHTHBUPYCHOIT 3aIIIUTHI:

Kaspersky Endpoint Security mst OTCUYECTBCHHOE JIUIICH3UOHHOE

ousneca CrammapTHelii Russian

Edition

Cpensl pazpadoTkm:

Visual Studio Code 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Anaconda 3apyOekHOE CBOOOIHO PacCIpOCTPaHAEMOE
Robotic Operating System 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
IMakeTsl MPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOexxHOe CBOOOIHO pacIpoCcTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrembl ynpasieHusi Onéanorpaguyeckoii uHpopManmeii:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
CepBHCBI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO U CHUIIJIMHBI (MOI[yJ'lﬂ)

B nporecce nzyuenust tucurimuHbl (Moyis1) «OHIaH-9KCIIEPUMEHTHI 1711 ONTUMHU3AIIH
IOPOAYKTa» B paMKax TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH HCIOJb3YIOTCS TaKUe BHUJbI Y4eOHOMH
paboThl, KaK JIEKLIMH, CEMUHAPHI, JOMAILIHUE 3a/1aHus, KOHTPOJIbHAs paboTa, a TAKKe Pa3IudHbIe
BUJIbI CAMOCTOSATENIBHOM pabOThl 00YUYaIOLIMXCS MO 33/1aHUIO0 MIPETo1aBaTells, HalpaBJIeHHbIE Ha

pPa3BUTHC HaBBIKOB HpO(pCCCHOHaHBHOﬁ JICKCHUKHU, 3aKpPCIUICHUC MPAaKTUYCCKUX
HpO(I)CCCI/IOHaJ'IBHBIX KOMHGTCHHHﬁ, NMoompeHNUEC HHUITUATUB.
ﬂeKL;u}Z - CHUCTEMATUYCCKOC, IOCIC0BATCIIBHOC, MOHOJIOTHYECKOEC H3JI0KCHUC

npernojiaBaTesaeM yueOHOro Marepuana, Kak paBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknmii peKOMEHIyeTCS BECTH KOHCIIEKT JICKIMA: KPaTKO W CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIEIATH Ba)KHbIE MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATHCS HAMTH OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT c(opMyiIMpoBaTh BONPOC W 3a7aTh €ro
IPEMo/IaBaTeN0 Ha KOHCYJIBTAI[MH UM BO BPEMsI CEMUHAPCKOTO (MPAaKTUYECKOT0) 3aHSATHS.
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Cemunap — 310 (hopma yuyeOHOUM IesATEeTLHOCTH, IPOBOAUMAs B YY€OHOM 3aBECHUU IO/
PYKOBOACTBOM NpCHoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYKOT B OGCy)KI[CHI/IHX,
NPaKTUYCCKHUX 3aIaHUSAX U IPYTruX (popMax B3aMMOICHCTBHS.

JIyist ycrienTHoi MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHSATHS U OCHOBHBIMH MaTepHaiaMd, 4TOObIl MMETh BO3MOXXKHOCTH AaKTHBHO Y4YacCTBOBaTh B
06CY)K[[CHI/II/I. Takke 1mojie3HO IMOATOTOBUTH BOIIPOCHI U UACH JJIA O6CY)KI[CHI/I$I, YTO IIOMOXKET
riry0e MOHATh MaTepHajl U POJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3a/1a4 IO TEMaM HEJIEIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKaMU BBINIOTHEHHS. PexomeHayeTcs pa30ouBaTh 3afaHusl Ha 3TaIlbl, YTOOBI
n30exaTh IEPerpy3Kd M JIydlle yCBOUTb MaTepHuall, HCIOJIb30BaTh PA3IMUHble HCTOYHUKU
uH(OpMaLKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Tiy00KOro MOHUMAHHUS TEMBI.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a]1a4, KOTOPbIE HY>)KHO PEIIUTh 32
OTPaHUYEHHOE BPEMS.

[{enb KOHTPONIBHOM PabOTHI — MOTYYUTH CHEIHATbHBIE 3HAHUS M0 OJJHOWU UM HECKOJIBKUM
TeMaM JMCUUIUIMHBI U POAEMOHCTPUPOBATH HABBIKA UX MTPAKTUYECKOTO IPUMEHEHHUS.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOPBIE CTYAECHTHI MOTYT MOJYYHUTh 32 BBIIIOJHEHHE
JOITOJIHUTCIIbHBIX 3a11aH1/1ﬁ.

@®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCHIUTUTHHE (MOYJII0) M CTUMYJIMPYET YIyOJIeHHOE H3ydeHHEe MaTepHara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nponecce camocrosTennbHON pabOThI CTYIEHTHI B3aUMOJEHCTBYIOT C PEKOMEHJOBAHHBIMU
MaTepuaiaMH pU MUHUMAJIBHOM y4YacTHH MpernoiaBareis. 3a1aun CTyIeHTa BKJIIOYaloT padboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepPHAJIOB TJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENIBHBIX TEM, BHINOJIHEHHE YU€OHO-NCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO JMCHHUILIHHE (MOAYJII0)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
AUCHUILVINHE (MOoAY/110) «OHJIaHH-IKCIIEPUMEHTBI IS ONITHMH3AIUH POYKTa»

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO AUCHUUIUIMHE (MOIYJIIO)
OCYIIIECTBIISIETCS B BUJE TEKYIIETr0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTalliH.

IIpome:xyTouHasi arrecTalusi 1O AMCLUUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme
9K3amena, Ipu 3TOM MPOBOJUTCS OLIEHKA KOMITETEHIINH, chOPMHUPOBAHHBIX 110 AUCLUILIIMHE.

I[J'I}I OLICHUBAHUWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMC)KYTOQHOﬁ aTTeCTanuun
HCIIOJIB3YCTCA ILGCSITI/I63.J'IJIBH8.}I KajJa OLCHHBAHUA, KOTOpad COOTHOCUTCA C Tpa,Z[HLIHOHHOf/'I
MATUOAIBHOM IIKAJI0i CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cnﬂna6yce JUCHUILIIMHBI.

JecaTudannbuas IlaTubdannbHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTinyHO CTyIeHT TOJIHOCTBIO BJAJEeT 3HAHHWAMH, H3IO0KEHHBIMH B
9 OTIMYHO pabGoueil mporpamMme, ¥ TIyOOKO OCMBICIISET TUCLUIUINHY
) OTINYHO (Momyiib). OH CaMOCTOSTENHLHO | JIOTHYECKH TI0CIIEI0BATECIHLHO
OTBEYAET Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha Hauboee
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HecsiTubannbuas
OIleHKA

IIaTudanibHan
OLICHKA

OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
JUCIUIINHE (MOIYJII0)

BaYKHOM. Ymeer aHaITM3UPOBATH, CpaBHUBATH,
KimaccuunmpoBats,  0000mMaTh, KOHKPETH3WPOBAaTH |
CHUCTEeMAaTU3MPOBATh  M3YYCHHBIH  MaTepuan,  BBIICIAA
KIIOYeBbIE ~ MOMEHTBI W YCTaHaBIMBas  NPUYUHHO-
CIIe/ICTBEHHBIE CBsA3U. YeTko (GopMyNUpyeT OTBETHI, YBEPEHHO
WHTEPIPETUPYET  PE3YJbTaThl  aHAIW30B U JIPYTUX
WCCIICIOBAHNM, a TaKKe pelraeT cioxHble 3amaun. CTyaeHT
XOPOIIO 3HAKOM C METOJaMH HCCIIECIOBAHUS, HEOOXOAMMBIMU
JUTSL TIPAKTUYECKON JICATENBHOCTH, W YyMEET CBS3bIBATh
TEOPETUYECKHE  aCMEeKThl  JUCUUIUIMHBI  (MOAyNs) ¢
MPaKTUYCCKUMHU 33 JauaMH.

Xoporio

Xoporio

CryneHT oOyiafiaeT 3HAHUSAME IpeaMeTa TOYTH B IOJIHOM
o0beMe paboueii MporpaMMBI B CAMOCTOSITEIBHO, JTOTHICCKH
MOCJIE0BAaTEIFHO M BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
AKIICHTUPYSA BHUMAaHWEC Ha HaI/I6OJIC€ 3HAYUMBIX MOMeHTax. OH
yMEeT aHAJM3UPOBaTh, CPABHUBATh, KIACCUPHUIIUPOBATH,
00001maTh,  KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
H3y‘leHHLII>i Marcpuall, BbBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHABIUBAsI MPUYHHHO-CIICICTBEHHBIC CBSI3H.
®dopMyITUpyeT CBOM OTBETHI, YBEPEHHO HMHTEPIPETUPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBaHHUN, a TaKKe
pelaeT CIIOXKHBIE CUTYallMOHHbIe 3a7a4i. CTYJICHT XOpOIIo
3HAKOM C METOJaMHU WCCIICIOBAHUS, HEOOXOAMMBIMHU IS
HpaKTH‘ICCKOfI JCATCIIbHOCTH, u yYMECT CBA3bIBATH
TEOPETHUYECKUE AaCIHEKThl TpEAMETa ¢ MPAKTUYCCKUMU
3aauaMu.

VY 10BII€TBOPUTEILHO

yZ[OBJ'IeTBOpI/ITCJ'II)HO

CrynmeHt obOmamaer 0a30BBIMH 3HAHHWSMH IO JUCIUILTHHE
(MOJTyJII0), HO UCTIBITHIBACT TPYIHOCTH IIPU CAMOCTOSI TEIHHBIX
OTBETax M MCIIOJIb3YeT HETOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMTyCKAeT OIMINOKH, KaCAIOIIUECS] CYyTH BOTIPOCOB.
CTyneHT crocoOeH penraTh TOJIBKO caMble TPOCThIE 3a7auu U
BIAJCET  JUIIF  MHHUMAIbHBIM  HAaOOpOM  METOJOB
HCCIIeJOBAHUS.

He cnaun

N

He cnaun

He cnaun

CryneHT He OBIajien 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0
MpeIMeTy U HE MOXKET OTBETHUTh Ha BOIPOCHI, JAXKE eCid
MpenoiaBaTeb  3a/aeT  JIONMOJHUTEIBHBIE  HABOJISIINE
BOIIPOCHI.

Juctumimuaa  (Moaynb)  «OHJAH-3KCIEPUMEHTHI  JUISl  ONTUMHU3ALUU  IPOAYKTa»

OLCHUBACTCH CICAYIOIINM O6p2130MZ

AKTHBHOCTD Bec | KosmmuectBo Onucanue
Howmaraue 3aganus | 60% 8 HaGop 3ama4 nmo TemMam Hezenu
KonTponbnas 20% 1 [Mucermennas pabota ¢ HabOpoM 3a1ad, KOTOPBIE HYXKHO
pabora PELIUTh 332 OTPAaHUYEHHOE BpEeMS
OKx3aMeH 20% 1 CopeBHOBaHUE — OPTaHN30BaHHOE MEPONIPUATHE, B PaMKax
KOTOPOTO YYaCTHUKH COTNIEPHUYAIOT APYT C APYTOM IS
JIOCTHKEHHUSI OTIPEJICTIEHHON LIeNn

B paMKax U3yuUCHUA JUCHUIIIINHBI (MOI[}/'JBI) BO3MOJXHO ITOJIYYCHHUC 6OHYCHBIX 0aJIoB.
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®opmya pacyéra HUTOrOBOM OHEHKH MO0 JUCHUILUIMHe (Moay/) «OHJiaiiH-
IKCIEPUMEHTHI JIsl ONTHMU3ALMM NPOoAYKTa»: «0,6 X cpennee 3a nomamHue 3aganus + 0,2 X
KOHTpoOJbHas pabdota + 0,2 X 3x3aMeH».

Texkyuuii KOHTPOJIb YCIIeBAeMOCTH 00y4alOIIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe TOMaLIHUE 32/IaHUS

Jomamnee 3aganue 1. [IpoekTnpoBaHue 3KCNIEPUMEHTAa U METPUKH
1. CdopmynupyiiTe MpoIyKTOBYIO TUIIOTE3Y (Hampumep, «HOBBINM qu3aiiH KHOMIKY YBEIIUYUT
CTR na 5%»).
2. Omnpenenure:
o Enununy pangomusanuu (I01630BaTeNb, CECCHUS, aKKAYHT)
e ['pynmsl (KOHTPOJB / TECT)
e  MunumansHo getektupyembiit 3G ekt (MDE)
3. TloctpoiiTe cucTeMy METPHUK:
e ['maBnas (primary)
e JlomonauTenpHBIC (secondary)
e Jlexypusie (guardrail)
4. TlpoBeauTe MpeABAPUTEIHHYIO BAIUIALHNIO:
e [IIpoBepbTe CTAOUIBLHOCTh METPHUK B UICTOPHUSCKUX JTAHHBIX
e OueHure HEOOXOAUMBIN pa3Mep BBIOOPKH U JUIUTEIbHOCTh
5. OdopmuTte B BUI€ KOPOTKOTO IKCIepuMeHTaibHoro opuda (1 ctpanuna).

JlomaniHee 3a1anue 2. AHAJIU3 U NOBbIIIEHUE YYBCTBUTEJIBLHOCTH
1. Bosbmure cuntetnueckue ganusie A/B-tecta (CTR, koHBepcus, revenue per user).
2. Tlposenure:
e Craructuueckuit ananus (t-Tect, JOBEPUTEIbHbIE HHTEPBAJIbI)
e AHanu3 ratio-MeTpUKH (HapuMep, revenue / akTUBHbIE TI0JIb30BATEIIN)
3. HpI/IMeHI/ITC MCTOJbl CHUXKCHUA JUCIICPCHUU:
o CUPED (Controlled-experiment Using Pre-Experiment Data)
o Hcnonb3oBaHue KoBapuar
4. CpaBHHUTE YyBCTBHUTEIHHOCTb JI0 U MOCIIE.
5. CpenaiiTe BBIBOJ: COKpATHIICS JIM CPOK TecTa? YIIydlIniach I TOYHOCTH?

Jomamnee 3axanue 3. JkcnepumenTbl B ML u npuHsiTHE perieHni
1. Paccmotpute runote3y: «HoBast Mojens peKOMEHAAMN YBETUYUT yaepkanue Ha 3%».
2. OOBscHUTE, MMOYeMy CTaHAapTHBIA A/B-TecT MoxeT ObITh HekoppekTeH (network effects,
interference).
3. Ilpemnoxure anpTepHATUBHBIN TU3aiiH:
o Switchback (time-based randomization)
o Wnu reorpaduueckoe pa3oueHue
4. Onumure, KaK OI[EHUTh SKOHOMUKY SKCIIEpUMEHTA:
o CroumMmocTs 3amycka
o IloTeHnmaabHEBIN TOXOM
e OxkymaeMoCTh
5. CohopmynupyiiTe peKOMEHIAIMIO: BHEAPATh MWW HE BHEAPATh MOJENb, C Y4ETOM
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CTaTUCTHYECKON 1 OM3HEC-3HAUMMOCTH.

IIpumepHbIe 3a1aHNS 1JIs1 KOHTPOJIbHON padoThl

3amaua 1.
Br1 3amyckaere A/B-tecT HOBOro mHTepdeiica KOp3uHBI B MOOWJIBHOM MPUIIOKECHUU.
Onuiure:
e Enununy pangomusanuu (0JIb30BaTeNb, yCTPOHCTBO, CECCHsI — BBIOEPUTE U OOOCHYITE)
e ['nmaBHyIO MeTpuKy (primary metric)
o JIBe guardrail-meTpuku, KOTOpBIE BaXKHO KOHTPOJIUPOBAThH
o Kak BbI O11eHUTE IIUTENBHOCTD SKCIIEPUMEHTA?

3amaua 2.
['unore3a: «3menenne nBera CTA-KHONKM C 3€1EHOrO Ha OPAHKEBBIM YBEIUYUT
KOHBEPCHUIO B IOKYIIKY.

e CdopMmynupyiiTe HyJIEBYIO U aIbTEPHATUBHYIO TUIIOTE3bI

o Kakoii craructuueckuil kpurepuii Bol npumenute? [ouemy?

e YT0 MOXKET NONTH HE TaK IPU HEKOPPEKTHON paHAOMHU3ALUU?

3agaua 3.

Mertpuka: Buipyuxa na akmusnoeo noavzosamens (ARPU) .
o Ilouemy 3Ta MeTpuKa sBiIsIETCS ratio-MEeTPUKOIL?
o Kaxkue npo6ieMbl MOTYT BOSHUKHYTD IIpH €€ aHan3e?
o Kaxkue MeTopI KOPPEKTHOTO aHaNK3a BbI ObI UCIIOJIB30BATN?

3agaua 4.

I[Tepen 3amyckoM dKcriepuMeHTa BbI ipoBenu A/A-TecT.
e Yro Takoe A/A-TeCT U 3a4eM OH HYKeH?
e Ecau B 10% cnyuaes p-value < 0.05, yto 3TO 03HauaeT?
o Kakue neiictBus Bbl npeanpumere?

3agaua S.

Bol npumensiere Mmeron CUPED n1st cHUXKeHuUst AUCIIEPCUM B SKCIIEPUMEHTE.
o Kaxkne nannsie HyxHbl 115 pacuéta CUPED-koppekuun?
¢ Kaxk Bauser CUPED Ha MorHoCTE TecTa?
o IlpuBenute popmymny uim cxemy pacuéra CKOPpEKTUPOBAHHOW METPUKH.

3angaua 6.
B xoe sxcniepuMenTa Bbl €KEAHEBHO mMpoBepsieTe p-value.
o Kakue pucku CBsSI3aHbI C TAKUM MOAX0A0M?
o Kaxkue MeTop1 TO3BONSIOT 0€30MaCHO MOHUTOPUTD PE3YIbTATHI?
e B uém paznuna Mexay 1mocie10BaTeabHbIM U KJIJACCUYECKUM TeCTUPOBaHUEM ?

3agauva 7.
BeI TecTupyere 5 BapuaHTOB U3aiiHa OJTHOBPEMEHHO.

e Kak u3MEeHHTCS BEPOATHOCTH JIOKHOIOJIOKHUTEIHHOTO pe3ysabTaTa’?
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B uém pazuuiia Mexry HUMu?

3amaua 8.

Kakune mMeToapl KOppekIuy Bbl puMeHuTe (Hanmpumep, bordepponu, FDR)?

B 6aitecoBckoM 1moaxojie BEpOSITHOCTh IPEBOCXOACTBA TECTA HAJl KOHTPOJIEM COCTABIISIET
92%.
MO>KHO 71 Ha 3TOM OCHOBaHUHW BHEJIPUTH U3MCHECHHE?
Kakue nomomHuTenbHbIC (HAKTOPHI HY)KHO y4ecTh?

Yem 0aliecOBCKHUI MOAXO OTINYAETCS OT YaCTOTHOI0?

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallui 110 JTMCHUIIJIMHE (MO}IyJIlO)

Ne i/ 3amanme OtBer Komnerennus

1. | Kakas cuctema pacnpenenseT Tpaduk B OHJIANHH- Crnur-cucrema [1K-6
AKCTIIEPUMEHTAX ?

2. | Kakoit nnmeHTH(HUKATOP UCTIOIB3YETCS IS User ID IIK-1
XeIIMPOBaHUs NOJIb30BaATENCH?

3. | Kak HasbIBaeTcsl apXUTEKTypa AJst CrnoéHast apXuTeKTypa [1K-3
MePECEKAIOIINXCST AKCTICPUMEHTOB?

4. | Kak Ha3pIBaeTCsl OCHOBHAsI METPHKA ycIiexa OEC (North Star) [K-1
3KcrepuMeHTa’?

5. | Kakoii TUII METPUKH JETUT YUCIUTENb Ha Ratio-merpuka OIlK-1
3HAMEHATeINb?

6. | Uro nposepsier A/A Tect nepej 3amyckom? CTaOWIBHOCTh METPUK OIlK-1

7. | Kak Ha3bIBaeTcs omMOKa OTKIIOHEHUS BEPHOI Ommbdka I pona OIIK-1
rUnoTe3bl?

8. | Kaxoif MeTo/ CHIKAET TUCTIEPCHIO Yepe3 CUPED [1K-3
KOBapuathl?

9. | Kak 3anuceiBaetcs nonpaska bondepponu s o/k IK-3
anbda?

10. | Kakoii 1o/1x0/1 OOHOBJISIET BEPOSTHOCTh THITOTE3? BaitecoBckuii [1K-3

11. | Yrto mo3BOJISIET OCTAHOBUTH TECT JOCPOUHO? ITocnenoBarenbHOE IK-3

TECTUPOBAHHE

12. | Kak Ha3pIBaeTCsI MOHUTOPHHT O€3 JIOKHBIX Safe Monitoring [1K-6
cpabaTeIBaHUI?

13. | Kakoii asiroput™ GanaHcupyeT Ucciel0BaHue U Multi-armed Bandit [1K-3
UCTIONb30BaHue?

14. | Kakas npobiema BO3HUKAET B TeCTax CereBble 3 eKTh [1K-3
pEKOMEH/IATeNbHBIX CHCTEM?

15. | Kakas MeTpuKa OIleHUBAaeT KaueCTBO NDCG [1IK-1

pamxupoBaHus’?
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16. | YTo paccunThIBaeT 3KOHOMHUYECKYIO [ICHHOCTh Revenue Lift [1K-3
W3MEHeHus?

17. | I'me dpukcupyroTCs pe3ynbTaThl IKCIIEpUMeEHTa? OtuéTt / Post-mortem YK-6

18. | Kakoii bias BO3HHKAeT MpH Nepexoie Contamination Bias YK-6
M0JIb30BATEIICH MKy TpyIIamMu?

19. | Kak obecrieunBaeTCs BOCIPOU3BOAMMOCTE Version Control VK-6
KOH(UTYpalnu dSKCiepuMenTa’?

20. | ['ne myOIUKYIOTCS METOIOJIOTHH YKCIIEPUMEHTORB? BuyTpennss 0aza YK-6

3HAHUN
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