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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 HAayKH, Tpod b MamuHHOe 00y4eHue B UHIAYCTPUH, YTBEPKICHHBIH IPHKA30M
MuHucTepcTBa HayKu M BhIciiero oopasoanusi Poccuiickoit @enepanuu Ne 810 ot 23.08.2017
roja.

N3zyuenne nucuuminnbl (Moayins) «OHIaMH-9KCIEpUMEHTHI 711 ONITUMU3ALMH IPOTYKTa»
N03BOJIsIET CPOPMUPOBATH MOHUMAHHE MPUHLIMIIOB IPOEKTHUPOBAHHUSA, IIPOBEAECHUS U aHAJIN3a
OHJIAH-IKCIIEPUMEHTOB B IMQPPOBBIX NpoaykTax. JlucuurummHa (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 AMCHMILINHBI (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
MamumHHOoe 00ydeHne B MHIYCTPUU W BXOIHWT B BapUATHBHYIO YacTh bioka 1, popmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH KaK JUCLUILUIMHA IO BHIOODY.

JucnumimHa (MOyJsib) JOCTYIHA K M3y4eHHUIO Ha 2 Kypce B 3 u 4 cemecTpe Ha BBIOOpP.
JlocTynHa A1l IPOXOXKICHHS MPH YCJIOBUHU YCIEIIHOTO 3aBEPLICHUS JAUCIHUIUIMHBI (MOJYJIs)
«OCHOBBI CTAaTUCTUKKU» WU «OCHOBBI CTATUCTHKU. ba3oBblii» win «OCHOBBI CTaTUCTUKH.
[TponBunyThI» M «OCHOBBI CTATUCTUKU. I IpOABUHYTEINA ypOBEHB».

Leap u3ydyeHus: JMCUMMIMHBI (MOAYJIs1): IOATOTOBUTH O0yYaromuxcs K 3pPpexTuBHOMY
MPOEKTUPOBAHUIO, 3aIyCKy U HMHTEPIPETALMU OHJIANH-3KCIEPUMEHTOB B YCIOBHSX pealbHBIX
MPOJIYKTOB, BKJIOYasi KOPPEKTHHIA BBIOOp METPUK, METOJIOB aHAM3a W CTpATeTMd TPHHSITHS
PELICHUI B YCIOBUSAX HEONPEIECTEHHOCTH.

3agaum u3y4yeHus TUCHUILIMHBI (MOILYJIs):

— W3YYHTb NPUHIMIBI pa0OTH PEKOMEHAATENbHBIX CUCTEM U MOMCKOBBIX 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 aHOMAJIMK U aHTU(POJI-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 OPraHUW3allMd M TPOBEICHUS OHJIANH-3KCIEPUMEHTOB B
U POBBIX MPOTYKTAX;

— MOAXOIbl K pa30MEHUIO TMOJIb30BaTeNeil, BBIOOPY €IUHHIIBI PAHIOMU3ALUN U
VIIPABJICHUIO IKCTIEPUMEHTAMH Ha TIaTPopMe;
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NPUHLUIBl TTOCTPOCHUSI CHUCTEMBI METPHUK SKCIIEPUMEHTa, 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 TIOCJIEIOBATEIIbHOMY, MHOYKECTBEHHOMY U 0aiieCOBCKOMY TECTHPOBAHUIO;
OPUHIMIBL pabOThl MHOTOPYKHMX OaHIUTOB M OCOOEHHOCTH 3KCIEPUMEHTOB B
PEKOMEH/IATENIBHBIX CUCTEMaX M MOJAEISAX MAIIMHHOTO O0YYCHNS;

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

ymembw:

NPOEKTHPOBATh IM3aiiH OHJIAIH-OKCIIEPUMEHTa B 3aBUCHMOCTH OT OCOOEHHOCTEH
NPOIYKTa ¥ IPOBEPSEMOI TUITOTE3HI,

BBIOUPATH SMHUILY paHIOMU3aLUH u OLICHUBATh KOPPEKTHOCTb
9KCIIEPUMEHTAIBLHOTO Pa30OHUeHNS,

dopMHpOBaTE  CHUCTEMY OKCHEPHMEHTAJIbHBIX METPUK W  NPOBOIUTH  HX
[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, CBA3aHHBIC C MHOXCCTBCHHBIM TCCTUPOBAHHEM,
HOCJIeI0BAaTENbHBIM MOHUTOPHHIOM U HEKOPPEKTHOW MHTEpIIpETalluei pe3yabTaToB;
OLIEHMBATh TMPHUMEHHUMOCTh PA3JIUYHBIX OSKCIEPUMEHTAIBHBIX MOJIXOJOB IS
HPOJIyKTOBBIX, PEKOMEHIAaTENbHBIX 3a/1ay;

(bopMyIUpOBaTh PEKOMEHJALIMHU IO BHEAPEHUIO U3MEHEHUI Ha OCHOBE PE3yJbTaTOB
OKCIIEPUMEHTOB.

e1a0emp:

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

METOJIMKAMH BbIOOPA, BAJIMIAIIMN M UHTEPIIPETAIIUU SKCIICPUMEHTAIBHBIX METPHK;
WHCTPYMEHTAMH T[OBBIIICHUS YYBCTBHUTEIBHOCTH JKCIIEPUMEHTOB M CHHKECHUS
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 CaMOCTOSATEIHHOU PabOThI 00yUAOIIUXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuaukarop
KOMIICTCHIIHH

IlepeyeHb MIAHUPYEMBIX
pe3yJbTAaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

Crioco0eH omnpeaeaTs u
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM IEATETBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIIEHKH

VK-6.1.

3HaeT OCHOBHBIC METO/IbI
CaMOOIIEHKH M aHajn3a CBOeH
JIESITEIIBHOCTH, a TAKKe
MIPUHIIATIBI YIPABICHHUS
BpEMEHEM H IIeJIeTIoIaraHus

VK-6.2.

YMeeT cTaBUTh pealnucTU4HbIe U
JOCTHKUMBIE LIEJIU, OTIPEENATh
IIPUOPUTETHI B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIIbHOCTH, BKITIOYAst
y4JacTve B TPEHUHIax,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccnoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxOoUTh,
(hopMyITUpPOBaTh U pemaTh
aKTyaJIbHbIE Y 3HAYMMBbIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAJHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKIIFOUas
aNrOPUTMBI, MATEMaTHUECKOE
MOJCINPOBAHUE U TEOPHIO
ONTHMU3ALNY, a TAKXKE
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
3TOH 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKHe 3aa4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METOJIbl M AJITOPUTMBI JUISL HX
peILICHUs, a TAKKe
MHTEPIPETUPOBATH U
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MIPEICTaBIISATh PE3YyIIbTATHI B
MIOHSITHOM M JOCTYITHOM (hopme

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI HA MPOCKTAMHU HITH
HCCIICAOBAHMIMH B 00IaCTH
MPUKJIATHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCaXx, OJUMIIHAAaX WIH
Hay4YHBIX ITyOJIUKALUAX, T/Ie
OBUIM PEIlICHBI aKTyaTbHBIC U
3HAYNMBIE 3a0a491

[K-1.

CrocobeH omnpenemnsaTh o0ITe
(hopMBI 11 3aKOHOMEPHOCTH
o0nacTu MalIMHHOTO 0OYYeHUS
B UHIYCTPUHU

[K-1.1.

3HaeT OCHOBHBIE TEOPETUUCCKHE
KOHIICTI[IH U IPUHIUIIEI,
OTHOCSAIINECS K 0071acTH
MAaIIMHHOTO 00y4YeHHUs B
UH]IyCTPUH, & TAKKE KIIOYEBEIE
3aKOHOMEPHOCTH M MOJIEIH,
KOTOpbIE IOMOTAIOT B aHAJIM3€ U
MHTEPIPETALNH JAaHHBIX

[IK-1.2.

YMeeT npoBOIUTh
CUCTEMAaTUYECKUI aHAIIN3
o0yacTu pa3pabOTKH, BEISBISATH
1 (opMyIHUpPOBaATH 00IIHE
3aKOHOMEPHOCTH U T€HJCHIINHY,
a TaKXKe MPUMEHITh METOIbI
WCCIIEIOBAHUS IS TIOJyYeHHS
HOBBIX 3HAHUN ¥ MOHUMAaHUS

[K-1.3.

HNmeet npakTUYECKUNA OTIBIT
paboThI B 00J1aCTH MAIIUHHOTO
o0ydJeHus B HH[yCTPHH,
BKJIIOYAs y4acTHE B HAYYHBIX
MIPOEKTaX, UCCIICAOBAHUAX HUITH
MIPAKTHYECKUX 3aIaHUSX, T]Ie
OBLUIM BBISIBJICHEI M OIMCAHEI
obrmrre GopMel 1
3aKOHOMEPHOCTHU

IK-3.

Crioco0eH pelath 3a1a4u
npodeccuoHaNbHON
JIeSITeIbHOCTH, (POPMYITHPOBATH
pe3yibTaT, yBUAETD CIIEACTBUS
MOJYYEeHHOI'0 pe3ybTara

MK-3.1.

3HaeT OCHOBHBIC MPUHIIUIIBI 1
METO/IbI PEIICHHUS 33124
npodeccuoHaabHON
JICSITENIBHOCTH, & TAKXKE CIIOCOOBI
(bopMynupoBaHUS U
Mpe/ICTaBICHHS PE3yIbTAaTOB,
BKJTIOYAs aHAJIM3 MMOCCICTBUI U
NX 3HAYUMOCTH B KOHTCKCTEC
MpOEKTa

[K-3.2.

YMeeT npuMeHsITh
MaTeMaTHYECKHE U
KOMIIbIOTEPHBIE METOJIBI AJIS
peleHus KOHKPETHBIX 3a/1a4,
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(hopMyIIMpOBaTh YETKHUE U
000CHOBaHHBIC PE3YJIBTATHI, a
TaKXKe aHAJTU3UPOBATh UX
TOCTSJCTBHS IS NaTbHEUIIINX
JIEUCTBUI U PELIEHUN

IK-3.3.

HmeeT nmpakTUUECKU OIBIT B
PENICHUU POPECCHOHATTEHBIX
3a/1a4, BKIIFOYAs y9acTHe B
MIPOEKTax, I/ie ObUTA OTyYeHBI
pe3yabTaThl U
MIPOaHATM3UPOBAHBI X
CIIEZICTBUS, UTO CIIOCOOCTBOBAIIO
MIPUHSTHAIO 000CHOBaHHBIX
penieHuit

[1K-6.

CrniocoOeH pa3pabaThiBaTh
nporpaMMHOE oOecrieueHre st
pelIeHust IPUKIAJHBIX 3a/1a9 B
cepe MaIIMHHOTO O0YYCHHUS B
UHIYCTPUH

[K-6.1.

3HaeT OCHOBHBIE SI3BIKU
POTrPaMMHUPOBAHUS, METO/IBI
pa3paboTKu MPOTrpaMMHOTO
obecreueHus, a TaKxKe
MIPUHIUIIBI TPOSKTUPOBAHMS U
ApXUTEKTYpPhI IPOrPAMMHBIX
CHCTEM, IPUMEHSEMBIX B
MAalllHHOM O0YYEeHHH B
UHIYCTPUU

[1K-6.2.

YMeeT aHaIu3upoBaTh
TPUKIIAIHBIC 331a4H,
pa3pabaThiBaTh AITOPUTMBI H
pear30BbIBATh UX B BHJIC
IPOrPpaMMHOI0 00ECIICUSHHUS,
HCTIONB3Ys COBPEMEHHBIC
WHCTPYMEHTBI U TEXHOJIOTHH, a
TaKKe MPOBOIUTH TECTHPOBAHUE
Y OTJIJIKY CO3JIaHHBIX PEICHUH

[K-6.3.

HNMeeT NpakTHYECKUNA OIIBIT
pa3paboTKH MPOrpaMMHOTO
o0ecrieyeHus B paMKax
peaNbHBIX MPOEKTOB, BKITIOYAS
ydyacTue B KOMaH[ax, rae ObuTn
YCIIEUTHO PEeaTn30BaHbI
peIIeHs JJIsi KOHKPETHBIX
MIPUKIIAIHBIX 3a0a4 B cepe
poeCCHOHATTEHOM
JIESATENBHOCTU
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3. TemaTu4yeckuii mjian

Ne TpynoeMkocTb, akageMUYecKHe YaChI
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapbl CamocrosnTe (rexymuii
(MoayJin) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs yemesaemocTi)
KHe padoTa
3aHSATHA)

1 ApxuTekTypa u 5 2 10 Jomamraue
OpraHu3aIus 3aJJaHHs
SKCIIEPUMEHTOB

2 Mertpuku u 15 8 20 Homaraue
KOPPEKTHOCTh 3a1aHus
H3MEpEHUH

3 [IpoaBUHYTEIE METOIBI 20 10 2 30 KontponbsHas
TECTHPOBaHUS pabora

4 DKCIIepUMEHTHI B 5 3 10 Jomamrane
MalllMHHOM O6y‘ICHI/II/I u 3aaHuA
CIIOKHBIX CHCTEMAaX

5 WuTepriperanus u 15 7 24 Jomamrane
HNPUHATUE PELLIEHUN 3a7aHus
Ikzamen 4

Hmozo: 60 30 6 94
O6vem oucyuniunsvt (Mooys) 190
(¢ ak. u.)
O6vem Oucyuniunvt (MoOyan) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIs)
Neni/nn HaumenoBanme pasgesa Copepxanne IMCHUILNINHBI (MOAYJISI) IO TeMaM

JAMCHMIJIMHBI (MOTYJIs1)

1 ApXUTEKTypa U OpraHu3alus ApXUTEKTypa OHJIAHH-IKCIIEPIMEHTOB
9KCTIIEPUMEHTOB IIponBUHYTHIE CIIIIUT-CUCTEMBI
VYnpasieHnue SKkCiepUMEeHTaMU Ha TuIaTgopme
2 MeTpHuKy U KOPPEKTHOCTh MeTtpuku A/B-TecTOB: OCHOBBI U BBIOOD
M3MePCHHUI LEJIEBOM METPUKH
Mertpuku A/B-TecToB: cTaTucTH4ecKas
KOPPEKTHOCTh M BAIMAALIUS
Ratio-merpuku: npumeHeHne u
MPaKTUYECKUE aCTIEKThI
3 [IpoxBuHYTHIE METOIBI Mertozp! cHmxenust aucnepcun (Variance Reduction)

TECTUPOBAHUSA

YckopeHue dKCIIepUMEHTOB U 0€30TIacHBIHN
MOHUTOPHUHT

IlocnenoBaTenbHOE TECTHPOBAHNE
MHOXeCTBEHHOE TECTUPOBAHHUC B
OHJIAMH-PKCIIEPUMEHTAX
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BaiiecoBcknii noaxoxn B A/B
BaiiecoBckuit moaxon B A/B. [Iponomkenue

DKCIEePUMEHTBI B MAITHHHOM
00y4YeHUU u
CIIO’KHBIX CHCTEMAaXx

MHuoropykue OaHAUTHI

MuTepnperanus u
MPUHSITHE PEUICHUN

DKCIIEPUMEHTHI B PEKOMEHAATESITBHBIX
cucreMax U ML-Monensax

DKOHOMHMKA IKCIICPUMEHTOB U MIPUHATHE
peleHuit
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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;
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— MEXaHUYECKUMHU KaJbKYJIATOPaMU;

— CHeUaAIU3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAs IEMOHCTPAIIMIOHHOE 000PYIOBaHHE.

[TomernieHust 47151 CAaMOCTOSATENBHOM pabOTH 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
oOecriedueHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTebHYIO  CpEeay
YHuBepcurera.

OOyuaromumcsi MpeaocTaBiIseTcss AOCTyn (B TOM 4YHCIE YAQJICHHBIM) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
YHClie DJIGKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NPOQECCHOHATBHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

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 nannbix 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:

DNEeKTPOHHBIA JOKYMEHT


https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

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 CAMOCTOSTENILHOM pabOThl 00YyJaOLIMXCS MO 33/1aHUIO0 MTPETo1aBaTelis, HalpaBJIeHHbIE Ha

pPa3BUTHC HaBBIKOB HpO(pCCCHOHaHBHOﬁ JICKCHUKHU, 3aKpPCIUICHUC MPAaKTUYCCKUX
HpO(I)CCCI/IOHaJ'IBHBIX KOMHGTCHHHﬁ, NMoompeHNUEC HHUITUATUB.
ﬂeKL;u}Z - CHUCTEMATUYCCKOC, OCICI0BATCIIBHOC, MOHOJIOTHYECKOC MU3JI0KCHUE

npernojiaBaTesaeM yueOHOro Marepuana, Kak paBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknmii peKOMEHIyeTCS BECTH KOHCIIEKT JICKIMA: KPaTKO W CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WJEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOoaWMO OTMETHUTH BOMPOCHI MM MAaTepUalbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATHCS HAMTH OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT c(opMyiIMpoBaTh BONPOC W 3a7aTh €ro
IPEMno/IaBaTeso Ha KOHCYJIbTAI[MH UM BO BPEMSI CEMUHAPCKOT0 (IPAKTUYECKOI0) 3aHATHSI.
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Cemunap — 310 (hopma yuyeOHOUM IesATEeTLHOCTH, IPOBOAUMAs B YY€OHOM 3aBECHUU IO/
PYKOBOACTBOM NpCHoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYKOT B OGCy)KIICHI/IHX,
NPaKTUYCCKHUX 3a/IaHUSX U IPYTUX (popMax B3aMMOJCHCTBHSL.

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 MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh IEPerpy3Kd M JIydlle YCBOMTb MaTepuall, UCHOJIb30BaTh pA3IMYHbIE HCTOUYHUKU
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.

L{enb KOHTPOJIbHOM PabOTHI — MOTYYUTH CHEIHATbHBIE 3HAHUS [0 OJJHOWU UM HECKOJIBKUM
TeMaM JMCUUIUIMHBI U POAEMOHCTPUPOBATH HABBIKA UX MTPAKTUYECKOTO IPUMEHEHHUS.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOPBIE CTYAECHTHI MOTYT MOJYYHUTh 32 BBIIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB IO3BOJIAET CTYJEHTaM YJIYYIIUTh OOLIYI0 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
MaTepuaiamMy pu MUHUMAJIBHOM y4YacTHH MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepPHAJIOB TJIAHOB
U TE€3UCOB OTBETOB, U3YUEHUE JIONOJHUTENIBHBIX TEM, BBINOJIHEHHE YUeOHO-HNCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS MO0 JMCHHILIMHE (MOLYTI0)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
AUCHUILINHE (MOoAy/110) «OHJIaHH-IKCIIEPUMEHTBI A1 ONITHMH3ALUH POAYKTa»

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

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

I[J'I}I OLCHUBAHUWA TCKYHICT'O KOHTPOJISA YCIICBACMOCTU U HpOMC)KWO‘-IHOﬁ aTrTeCTalun
HCIIOJIB3YCTCA ILGCSITI/I63.J'IJIBH8.}I KajJa OLCHHBAHUA, KOTOpad COOTHOCUTCA C Tpa,Z[HLIHOHHOf/'I
MATUOAIBHOM IIKAIOM CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cpmna6yce JUCHUILIIMHBI.

JecaTubannbuas| IlarudamibHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OlleHKAa OlleHKA AUCHUIINHE (MOIYJIIO0)
10 OT1inyHO CTyaeHT TONHOCTHIO BIIafIe€T 3HAHWUSAMH, H3JIOKCHHBIMU B
9 OTIn4HO pabGoueil mporpamMme, ¥ TIyOOKO OCMBICIISET TUCLUIUINHY
) OTINYHO (Momyiib). OH CaMOCTOSTENHLHO | JIOTHYECKH TI0CIIEI0BATECIHLHO
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

OTBEYAaEeT Ha BCE BOIIPOCHI, aKIICHTUPYsI BHUMaHUE Ha Haubolee
Ba)KHOM. Ymeer aHAIN3UPOBATH, CpaBHHUBATH,
KiaccupuIMpoBaTb,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CHUCTEMaTH3MPOBaTh  M3YYEHHBI  MaTepuall,  BBLACTSSL
KTI0OYeBblE ~ MOMEHTBI M YCTaHaBiIMBas  MPUYNHHO-
cleqicTBEHHbIe CBA3U. YeTko (GopMynupyeT OTBETHI, YBEPEHHO
UHTEPIPETHPYET  pe3ydbTaThl  aHAJIM30B W JAPYIHX
WCCIICIOBAaHNH, a TaKkKe pelraeT CIoxHble 3agadd. CTyaeHT
XOPOILIO 3HAKOM C METOJaMH HCCIEOBaHMs, HEOOXOIUMBIMHU
JUIL  TIPaKTHYECKOW JIESTENFHOCTH, W yMEeT CBSA3BIBAThH
TEOPETUYECKUE  acleKThl  AMCUUIUIMHBI  (MOOYJIsI) €
NPaKTHIECKUMH 3a/[a9aMH.

Xopoto

Xopoto

CrynmeHt o0najaer 3HaHUSAMHU IPEIMETa MOYTH B IIOJHOM
o0beme paboueil mporpaMMbl U CaMOCTOSITENNBHO, JIOTHYECKH
HIOCJIEI0BATENIbHO U BCECTOPOHHE OTBEYAET HA BCE BONPOCHI,
aKICHTHPYS BHUMaHUE Ha HanOoJee 3HaYMMBIX MOMeHTax. OH
yMEeT aHaJIM3UPOBaTh, CPaBHUBATh, KIACCU(PHIIMPOBATD,
0000maTh, KOHKPETH3MPOBaTh H  CHCTEMaTH3UPOBATH
H3y‘1€HHI:II>i Marcpuall, BbBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHaBJIMBas MNPUINHHO-CJICACTBCHHEBIC CBA3H.
®opmynupyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHaJM30B M JPYTHX HWCCICIOBaHUH, a TaKkKe
pelIaeT CIIOXKHbIE CHTyallMoHHBIe 3amauyd. CTyIEHT XOpOIIOo
3HAKOM C MCTOJaMH HCCJIICOAOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
HpaKTPI‘IeCKOfI JCATCIIBPHOCTH, u yYMEET CBA3bIBATH
TEOPETHYECKUE aCIEKThl TpeaMeTa ¢ IPaKTHYECKUMHU
3a/1a4aMH.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOyiafaeT 0a30BBIMU 3HAHMSMH 0 JUCIUILIUHE
(MOIYJTI0), HO MCIIBITBIBAET TPYIHOCTH MIPU CAMOCTOSTEIILHBIX
OTBETax M MCIIOJIb3YeT HETOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIONYCKAeT OIIMOKH, KaCaloIUecs] CyTH BOIIPOCOB.
CTyneHT crocoOeH pemraTh TOJIBKO caMble TIPOCThIE 3a7auu U
BJIaaccT JINIIb MHWHUMAJIbHBIM Ha60pOM METOA0B
HCCIIEIOBAHUS.

He cnaun

He cnaun

He cnan

CryzeHT He oBiazen 00s3aTeIbHBIM MUHUMYMOM 3HAaHHH TI0
nmpeaAMETY MU HE MOXCET OTBCTUTHL Ha BOIIPOCHI, JAXKXE CCJIIN
npenojaBarelib  3aJaeT  JOIOJHHUTEIbHbIE  HAaBOJIINE
BOIIPOCHIL.

Huctunnuua  (Moaynb)  «OHJAH-3KCIEPUMEHTHI  JUISI  ONTHUMHU3ALUU  IPOAYKTa»

OLCHUBACTCHA CICAYIOIIUM o6pa30M:

AKTHBHOCTB Bec | KoammuecTBO Onucanue
Homarmnnue 3aganus | 60% 8 HaGop 3ama4 o remMam Hezenu
KontponpHas 20% 1 [Mucermennas pabota ¢ HabopoMm 3a1ad, KOTOPBIE HYXKHO
pabora pEIUTh 3a OTPAaHHYCHHOE BPEeMs

DNEeKTPOHHBIA JOKYMEHT



AKTHBHOCTH Bec | KoanuecTBO Onucanmne

DK3aMeH 20% 1 CopeBHOBaHUE — OPraHU30BaHHOE MEPONIPHUATHE, B PaMKax
KOTOPOTO YYaCTHHUKH COTIEPHUYAIOT APYT C APYTOM IS
JOCTHYKEHHS OTIPE/ICIICHHON TIeJn

B pamkax n3ydeHus TUCHUIUIMHBI (MOAYJIS) BOZMOXKHO MOJTydeHUue OOHYCHBIX OalljIoB.

®opmyJa pacyéra HUTOrOBOM OHEHKH MO0 JUCHUILUIMHe (Moay/) «OHJiaiiH-
IKCIMEPUMEHTHI VISl ONTHMU3AIUM MPoayKTa»: «0,6 X cpennee 3a nomaimnue 3aganus + 0,2 X
KOHTpoOJbHas pabdora + 0,2 X 3x3aMeH».

Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH 00y4alOIIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe TOMaLIHUE 32IAHUS

JNomamnee 3axanue 1. [IpoekTupoBaHue HKCIEPUMEHTA U METPUKHU
1. CdopmynupyiiTe MpoyKTOBYIO TUIIOTE3Y (Hampumep, «HOBBIHM qu3aiiH KHOIIKY YBEIIMYUT
CTR na 5%»).
2. Omnpenenure:
o Enmnuny pangomusanyu (1I01630BaTENb, CECCUS, AKKAYHT)
e ['pynmsi (KOHTPOIIb / TECT)
e MunumansHo getektupyembiit 3G dext (MDE)
3. TlocTpoiiTe cucTeMy METPUK:
e ['maBnas (primary)
e JlomonuurensHbIe (secondary)
e Jlexypusie (guardrail)
4. TlpoBeawTe MpeABapUTEIHHYIO BAIUIAINIO:
o IIpoBepbTe CTAOMIBFHOCTH METPHUK B HCTOPHUYECKUX JAHHBIX
e OueHure HEOOXOAUMBIN pa3Mep BBIOOPKH U JUIUTEIBHOCTh
5. OdopmuTe B BUie KOPOTKOTO SKCHIEpUMeHTanbHOro opuda (1 crpanuna).

JlomamHee 3ajaHue 2. AHAJIM3 U NOBbIIIEHHE YYBCTBUTEJIbLHOCTH
1. Bosbmure cunrernueckue nanusie A/B-tecta (CTR, koHBepcus, revenue per user).
2. Tlposenure:
o Cratuctuyeckuii aHau3 (t-TECT, TOBEPUTEILHBIC HHTEPBAJIBI)
e AHanu3 ratio-MeTpUKH (HampHuMep, revenue / akTUBHbIE TI0JIb30BATEIN)
3. IlpumeHuTe METOBI CHIKCHHUS AUCIIEPCHU:
o CUPED (Controlled-experiment Using Pre-Experiment Data)
o Hcnonb3oBaHue koBapuar
4. CpaBHUTE YyBCTBUTEIBHOCTH JI0 U TOCIIE.
5. CpemnaiiTe BBIBOJ: COKPATUIICS JIM CPOK TecTa? YIIyqIIUIachk JIM TOYHOCTH?

JMomamHee 3aaanue 3. JkcnepuMenThbl B ML n npunsiTHe pemieHui
1. Paccmotpure runote3y: «HoBast Mogens pekoMeHaAaui yBeIuuuT yaepxanue Ha 3%m.
2. OOmBscHUTE, MOYeMy CTaHAapTHBIA A/B-TecT MoxeT ObITh HekoppekTeH (network effects,
interference).
3. Ilpemnoxure anbTepHATUBHBIN U3aiiH:
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e Switchback (time-based randomization)
o Unu reorpaduueckoe pa3oueHue
4. Onuiure, Kak OLIEHUTh SKOHOMUKY IKCIIEPUMEHTA:
e CToMMOCTb 3amycka
o IloTreHumManbHbBIA JOXOT
e OkynaeMocTh
5. Cdopmynupyiite peKOMEHIAIUIO: BHEAPATH WIM HE BHEAPATH MOJENb, C Y4ETOM
CTAaTHUCTUYECKOUN U OM3HEC-3HAUUMOCTH.

IIpumepHbIe 3a1aHNS 1JIs1 KOHTPOJIbHON padoThl

3amaua 1.
Br1 3amyckaere A/B-TecT HOBOro mHTepdeiica KOp3uHBI B MOOMJIBHOM HPUIIOKECHUU.
Onumure:
e  Enununy pangomusanuu (0JIb30BaTeNb, yCTPOHUCTBO, CECCHsI — BBIOEPUTE U OOOCHYITE)
o ['maBHYyIO MeTpuKy (primary metric)
e JIBe guardrail-meTpuku, KOTOpbIE BaXKHO KOHTPOJIUPOBATH
o Kak BbI OLIEHUTE JUIUTEIILHOCTh SKCIIEPUMEHTA?

3agaua 2.
['unore3a: «M3menenne nera CTA-KHONKM C 3€1EHOrO Ha OpAH)KEBBIM YBEIUYUT
KOHBEPCHIO B IIOKYIIKY.

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 sIBiIsIETCS ratio-MEeTPUKO?
o Kaxkue npob6ieMbl MOTYT BO3HUKHYTD IIpH €€ aHaIn3e?
o Kaxkue MeTopI KOPPEKTHOTO aHaM3a BbI Obl UCIIOJIb30BAIN?

3agaua 4.

[Tepen 3amyckoM 3KCiepUMeHTa BBl IpoBenu A/A-TecT.
e Yro Takoe A/A-TecT U 3a4eM OH HyXeH?
e Ecau B 10% cnyuaes p-value < 0.05, yto 3TO 03HauaeT?
o Kakue aeiicTBus BbI IpeanIpuMeTe?

3anaua S.

Br1 npumensere meroq CUPED nnist cHUKEHUS TUCTIEPCUU B HKCIIEPUMEHTE.
o Kaxkue nannbie HyxHbl 115 pacuéta CUPED-koppekuun?
o Kak Bauser CUPED Ha moiHoCTh TecTa?
o IlpuBenute popmymny wim cxemy pacu€ra CKOPPEKTUPOBAHHOM METPUKH.

3amgaua 6.
B xo1e sxcniepuMenTa Bbl €KEAHEBHO MpoBepsieTe p-value.
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Kaxkwue prcku cBs3aHbI C TAKUM TTOAX0I0M?

Kakue MeTosp1 M03BOJISAIOT 0€301MaCHO MOHUTOPUTD PE3YIIbTAThI?

B uém pasHula MKy NOCICA0OBATCIIBHBIM U KIIACCUYCCKUM TCCTI/IpOBaHI/IeM?

3amaua 7.

Bol Tectupyerte 5 BapraHTOB JM3aiiHa OJJHOBPEMEHHO.

Kax m3meHuTcs BEPOATHOCTD JIOKHOIIOJIOKUTEIIbHOI'O pCSYJ'IBTaTa?

Kakue MeToapl KOppeKIuy Bbl IpuMeHuTe (Hanmpumep, bondepponu, FDR)?

B uém pazuuiia mexay HuMu?

3amaua 8.

B 0GaiiecoBckom moaxoje BCPOATHOCTDH MMPEBOCXOACTBA TECTA HAA KOHTPOJIEM COCTABJIACT

92%.

MOo>KHO 1 Ha TOM OCHOBaHUH BHCIAPHUTH n3MeHeHHe?

Kakne JOIIOJTHUTCIBbHBIC (I)aKTOpLI HYXHO y‘IeCTB?

Yem 0aiiecOBCKHI MOAX0H OTINYAETCS OT YaCTOTHOIO?

33}13]—[1/15[ IJIA l'lpOMe)KyTO'lHOi;I aTTeCTallui 110 JTMCHMUIIJIMHE (MO)Iy.TIIO)

Ne 3anganue OtBeTt Komnerenuus
n/n
1. | Kak oueHHTh 5KOHOMHUKY KCIIEpUMEHTA? UYepes LTV, CAC, oxugaembrit YK-6
MPUPOCT JOX0/a U CTOUMOCTb
TecTa

2. | Kak ¢opmynupoBats perieHne 1o uToram Y4YuThIBas CTATUCTHUECKYIO U YK-6
Tecra? OM3HEC-3HAaYNMOCTh

3. Kak 00BSICHUTH pe3yNbTaThl TECTA Uepes npocTbie METPUKH, YK-6
HETEeXHUYECKOH ayTuToOpuu? BU3yaJIM3alliu, OM3HEC-BIUSHIE

4. Kak 1oxyMeHTHpOBaTh SKCIIEPUMEHT? B cucreme ynpasnenus (Hanpumep, YK-6

Experiment)
5. | Uro Takoe ratio-metpuka’? OTHOLIEHNE IBYX CITydalHBIX OIlK-1
BEJIMYWH (HaIrpumep, revenue /
sessions)

6. | [louemy ratio-meTpuku TpeOyrOT ocoboro | KX pacrhpe/enenne HeCTaOUIBHO, OIlK-1
aHanmu3a? HYXXHa JeJbTa-METO/l UK OyTCTpern

7. Yro rakoe CUPED? Meroa cHUKEHUS JUCIIEPCUH C OIlK-1

HCTIOJb30BaHUEM JIAHHBIX JI0
JKCIIEpUMEHTA
8. | Uro takoe family-wise error rate? BepositHocTh omubku [ posa npu OIlK-1
MHOXECTBEHHOM TECTHPOBaHUU

9. Kak ncripaButs mpobiemy Metoast borndepponu, Xonma, [K-1
MHO’KECTBEHHOI'O TECTUPOBAHUS? FDR

10. B uém cyTh OaiiecoBckoro noaxozaa? OLieHKa BEPOATHOCTH TUIIOTE3bI [1K-1

IIpyU JaHHBIX, 4 HC BEPOATHOCTDH
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JAHHBIX TIPH THIOTE3e
11. | Yro Takoe MHOTOPYKHIA OaHIUT? AanTHBHEIHN MTOAXO], [K-1
Oanancupyromuii exploration u
exploitation

12. | Kakoii qu3aitd moaxoauT s tecta ML- Switchback nau reorpadnueckoe IIK-1
Mmonenu ¢ network effects? pazoucHue

13. | Uro rakoe A/B-tect? DKCIIEPUMEHT C IBYMSI BEPCHSIMU IK-3

MPOAYyKTa IJisi cpaBHEeHus 3 dekra
14. | Kax BBIOpaTh eIMHUILY PaHIOMHU3AINN? Hcxons 13 apXuTeKTyphl IPOTyKTa [1K-3
1 TUIIA TUTIOTE3BI
15. | Yro Takoe primary-merpuka? OcHOBHas METPHUKA, TI0 KOTOPO IK-3
MIPUHUMAETCS peleHne 00 ycnexe
IKCIIEPUMEHTA
16. | Kak nmpoBepuTh CTaOMIBHOCTH METPUKH? [To ucropuyeckuM JaHHBIM, Yepe3 [1K-3
A/A-tect

17. | Kakue 6ubamorexu Python Statsmodels, SciPy, Pandas [1K-6
UCTIONIB3YIOTCS AJisl aHann3a A/B-TecToB?

18. | Kak peanu3oBaTh paHIOMHU3AIHIO Hashing, modulo, ucnonszoBanune [1K-6
MOJIb30BaTENEH B KOJE? yYHUKaJIbHbIX [D

19. | Kak HactpouTh cOOp COOBITHIT TS TpexuHr neldcTBUi, JOTHPOBaHIE [1K-6
JKCTIepUMeHTa? BapUaHTOB, OTIIPABKA B XPAHUJIUILIE

20. | Kak mHTETpHpOBATH CUCTEMY O®mar-puan, aBTOMaTHYECKUI [1K-6
skcnepumento B CI/CD? JIETUTON, OTKAT MU OMINOKax
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