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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuutuimael (Moayisi) «IIpoasunytsie Metoabl A/B TecTupoBaHus»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — Marucrtpatypa no crneuuanbHoctd 02.04.01 Marematuka u
KOMIIbIOTEPHbIE  HaykH, Mpo¢wis MammHHoe 00ydeHue, YTBEP)KICHHBIM IpHUKa3oM
MunucTepcTBa HayKH U BbIciIero oopasosanust Poccuiickoit @enepannu Ne 8§10 ot 23.08.2017
roja.

N3zyuenne nucuumauasl (Moaynst) «IIpoaBunyTeie MeToabl A/B TecTHpOBaHUS» TTO3BOJISIIOT
ri1y0e MOHMMAaTh MOBEJICHHE 10JIb30BaTeIeH U BBIABIATH 3HAUMMbIE U3MEHEHUS B MPOAYKTaX,
4YTO CIOCOOCTBYET ONTUMM3AaLUHM OusHec-npoueccoB. OCBOGHHE 3THUX METOIOB IIOBBIIIACT
KayeCTBO SKCIEPUMEHTOB M CHUXXAET PUCKUM OHIMOOK IpH HHTEpIpETalMM pe3ylbTaToB,
oOecrieunBast 6oJiee TOUHBIC M HA/IEKHBIE BHIBOIBL.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuurninnaa (MOAysb) BKIIIOUEHA B Y4€OHBIIH TUIaH IO TPOrpaMMe MOArOTOBKU
maructparypsl 1o HamparieHuo 02.04.01 MaremaTrika M KOMIIBIOTEPHBIC HAYKH, TPOGUIH
MamuHHOe 00y4eHrne U BXOAHWT B BapHaTUBHYIO 4yacTb bioka 1, popmupyemyro ydacTHHKaMH
00pa3oBaTeNbHbIX OTHOIICHUH.

Jucnuminza (MOAynb) n3ydaercs Ha 2 Kypce B 3 cemecTpe.

Heap u3ydeHusi JMCHUIIMHBI (MOJAYJIsI): OCBOCHHE COBPEMEHHBIX CTaTUCTUYECKUX U
SKCIIEPUMEHTANFHBIX METOJOB JJIsi MPOBEICHHS M aHalu3a CIOXKHBIX A/B TecToB ¢ 1embio
noBBIIEHUS () ()EKTUBHOCTH PUHSATHS PEUICHUN B IPOTYKTOBOW aHATUTHKE.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— (opmMupoBaHue 3HaHUI OCHOBHBIX Mojesel A/B TecCTUpOBaHuS;

— (¢opMupOBaHHE 3HAHMN KakOW METOJl M3 Kypca IpH Kakod OusHec mnpoOieme
MPUMEHSITD;

— (opMupoBaHue 3HAHMI MPEUMYIIECTB U OrpPAaHUYEHHUH METOAOB yCKopeHHoro A/B
TECTUPOBAHUS;

— (¢opMupoBaHHWE 3HAHUI METOJIOB COKpalieHus aucrepcuu, B ToMm umcie: CUPED,
Crparudukanmus;

— (opMupoBaHue 3HaHUI NPUHUMIOB pPabOTHl MOCIENOBATEIbHOIO aHalIM3a U
MOCJIEI0BATEIbHOIO TECTHUpOBaHus, baliecoBckoro tectupoBaHus, MHOropykux OaHAMTOB,
metonoB Causal inference;

— d¢opmMupoBaHHe yMEHHS pemaTte 3adadyd ¢ wucnonb3oBanunem CUPED wu
Crpatudukanuu;

— (¢opMupoBaHHE  yYMEHHMS  pelmaTh 3aJadyd  C  HUCIOJb30BaHHEM  METOJI0B
MOCJIEeI0BATEIHHOIO TECTUPOBAHUS;

— (¢dopmupoBaHMe yMEHHS pemiaTh 3aJadyd ¢  HCHoJb30BaHHEM baitecoBckoro
TECTUPOBAHUS;

— (opmMupoBaHre yMeHUs peliaTh 331a4M ¢ UCIOJIb30BaHHEeM MHOTOpyKuX OaHIUTOB;

— (¢opMupoBaHHE YMEHUS pelarh 3a/1a4u ¢ ucrnonb3oBanueM Meronos Causal inference;

— (opMupoBaHUE YMEHHsI COKPaTUTh BpeMs poBeaeHus A/B tecra B metonoinoruu fixed
horizon;

— (¢opMupOBaHHE YMEHHUS MOCUUTATh pe3yibTaThl A/B TecTa, UCTOIb3ysI METOA0IOTHIO
[TocnenoBarenbHOrO TECTUPOBAHUS,

— (opMupoBaHre yMeHUsI OCUUTATh pe3yabTaThl A/B TecTa, CIOIB3ys METOAOIOTHIO
baiiecoBckoro rectupoBaHus;

— (opMupoBaHre yMeHUsI OCUUTATh pe3yabTaThl A/B TecTta, NCTOIB3ys METOAOIOTHIO
MHuoropykux 0aHIUTOB;
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— ¢opMupoBaHUE YMEHHS MMOCUUTATh PE3YIbTaThl aHanora A/B Tecta, UCIOB3Ys METOIbI
Causal inference.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOpME CaMOCTOSATETHHOU PabOThI 00yUaOIIUXCS:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIECHCTBOBAHMUS Ha
OCHOBE CAMOOLIEHKH

VK-6.1.

3HaeT OCHOBHEIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS BpEMEHEM
M LieJIeI0IaraHms

YK-6.2

YMeeT CTaBUTh peaarucTUUHbIE U
JIOCTHXUMBIE 1IeTH, OTPEACATh
[IPUOPUTETHI B CBOEH
JESITEIBHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS] METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
NIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHWHTaX, CEMUHApax 1
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMYHON

3¢ (heKTUBHOCTH U
npodhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIlK-2.1.

3HaeT OCHOBHBIE MaTEeMaTHIECKHE
MOJIEJIH ¥ METO/IbI, UCTIOIb3YEeMBbIe
B €CTECTBEHHBIX HayKax, BKIIIOYAs
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
T pepeHInaNbHbIC YPaBHEHUS U
YHCIICHHBIE METO/BI, & TAKKE
COBpPEMEHHBIE MOJXOBI K
UCCIIEIOBAHUIO M aHAITN3Y
JIAHHBIX

OIIK-2.2

VYMeer pazpabarbiBath U
aJIalTHPOBATh MaTEMAaTHIECKUE
MOJIENN JUTS PEIICHUS
KOHKPETHBIX Ipo0iieM B
€CTECTBEHHBIX HayKax, IPOBOJUTD
MX aHaJIM3 U BepUQPUKAIHIO, a
TaKXe WHTEPIPETUPOBATD
MOJTyYEeHHBIE Pe3yJIbTaThl B
KOHTEKCTE HAyYHBIX
HCCIIEA0BAHUM

OIIK-2.3

Nmeet mpakTUyecKUi OMBIT
CO3JTaHUs U MCCIIETOBAHNS
MaTeMaTUYeCKHUX MOJIeIIel B
paMKax Hay4HBIX MPOCKTOB WU
WCCIICAOBAHMM, BKIIOYAsl YUACTHE
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B IyOJHMKAIMAX, KOHPEPEHIUIX
WJTH KOJITa0opaItusx, rae ObUTH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIICTIIIMH U METObI

I1K-3.

CrnocobeH permaTh 3a1a9u
podeCCHOHATTEHOM
JICSATEIILHOCTH,
(hopMyJIMpOBaTh PE3yibTAT,
YBHUJIIETH CIEJICTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHbIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JESITETBHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MpeJICTaBICHUS Pe3yJIbTATOB,
BKJTIOYAsT aHAJIM3 MTOCICICTBHI U
UX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMeHSTh
MaTeMaTU4eCKue U
KOMITBIOTEPHBIE METOJIBI JIJISI
peuIeHUs] KOHKPETHBIX 3a1ad4,
(hopMyJTUPOBAThH YETKUE U
000CHOBaHHBIC PE3YIbTATHL, a
TaK)Xe aHaJIM3UPOBATh UX
MHOCJIEACTBUS U1 JalbHEHUIITNX
JICVCTBUN U pELICHUN

I1K-3.3.

NMeet nmpakTUyYeCKUl OMBIT B
peneHnn npodecCHOHATEHBIX
3aj1a4, BKJIIOYasl y4acTue B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3yiIbTaThl ¥ IPOaHATU3UPOBAHBI
uXx CJICACTBHSA, YTO
CIIOCOOCTBOBAJIO MTPUHSITHIO
000CHOBAaHHBIX PELICHUI

[1K-4.

CriocobeH my0nnyHo
MPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHbIE
pe3yIbTaThl

I1IK-4.1.

3HaeT OCHOBHBIC IPHUHITUTIBI
3¢ (HEKTUBHOTO MyOJIUIHOTO
BBICTYIUICHUS, METOBI
BU3yaIH3alliy TaHHBIX U
OCHOBHBIE TPeOOBAHHS K
HAYYHBIM MIPE3CHTAIIUSM,
BKITIOYAsl CTPYKTYPY U
coJiepKaHue

[1K-4.2.

YMeeT ueTKo M TOTMYHO
(hopMyITUpOBaTH CBOU HAYYHBIE
pe3ynbTaThl, AAANTUPYSI UX AJIA
Pa3IUYIHBIX ayTUTOPHUIN, a TAKKE
HCITOJIB30BaTh BU3YAIbHBIC
CpeACTBa ISl yIyUlICHUS
BOCHPHUATHS MHDOpMaLUK

I1K-4.3.

Nmeet nmpakTryecKuid ONbIT
y4acTus B HAY4YHBIX
KOH(EpeHLIUIX, CEMUHApax HIIH
JIPYTHX MEPOTIPUATHSIX, T
YCHEUIHO MIPEACTABIIAI CBOU U
W3BECTHBIE HAyYHBIE PE3YJIbTATHI,
moJiydasi OOpaTHYIO CBSI3b U
B3aUMOJICUCTBYS C ayIUTOPHUEN

DNEeKTPOHHBIA JOKYMEHT




3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI Ayauropnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 0030p MeTO0B 2 2 11 Jomarmaue
3aJlaHusl
2 Yckopenue A/B TecToB 2 2 11 Homaraue
3aJJaHus
3 ITocnenoBareapHOE 2 2 11 Jomarirame
TECTUPOBAHUC 3aJaHuA
(Sequential testing)
4 BaiiecoBckoe 4 4 12 JloMaraue
TCCTUPOBAHUC 3adaHuA
5 MHoropykue 6aHIUTHI 2 2 11 Jomarrane
3aJJaHus
6 «A/B 06e3 A/B» 4 4 22 JloMaraue
3aJlaHueC
3auem 4
Hmozo: 16 16 4 78
O6vem oucyuniunst (M00ys) 114
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 3
(6 3au. ed.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIs1)
Nen/m | HaummeHoBaHue paszjiesia Conep:xanue JTUCHUILIHHBI (MOYJIs1) IO TeMaM

JAMCUHMILJIMHBI (MOYJIs1)

1 00630p MeTo10B [Ipumeps! npoOieM 1 UX PELIeHU ¢ TOMOIIBI0 METOAOB U3 Kypca. Kapta
METOJIOB
2 Yckopenue A/B TectoB Crparudukanus/Ilocrcrparudukanus. CUPED. Csssp CUPED wu
suHeHo# perpeccun. CUPAC
3 ITocnenosarensHOE [locnenoBarenbHblil aHamu3 Bampna. OTHomIeHWE TPaBIOMOAOOMS.
TectupoBanue (Sequential SPRT, T-SPRT, mSPRT. Pros and cons
testing)
4 BaiiecoBckoe TectupoBanre | OTIMYUS 4aCTOTHOTO M 0aileCOBCKOTrO MoaX01a. AJTOPUTM MPOBEACHUS
OatiecoBckoro A/B Tecta. Meron Monte-Kapiio it MapkOBCKHX IIETIEH.
Pros and cons
5 MHoropykue 6aHIUTHI Konuenmust mHoropykux OanautoB. Orinuns MAB/CMAB wu 30Ha
npumenumoct. MAB-nogxon, Thompson sampling. CMAB-noaxozn,
Linear Thompson sampling. Pros and cons
6 «A/B 6e3 A/B» Matching methods, Propensity score matching. Diff in Diff. Regression

Discontinuity Design. Synthetic control
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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 JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. HlepOak, A. B. TectupoBanue nmporpaMMHOro oOecredeHus : y4eOHUK A By30B / A.
B. lep6ak. — Mocksa : UznatensctBo FOpaiit, 2025. — 145 ¢. — (Bricmiee oOpa3zoBanue). —
ISBN 978-5-534-19291-9. — Tekcr : anektponHsblii // Obpa3oBatenbHas 1ardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/580604.

Jlononnumenvnas numepamypa:

1. Kazapun, O. B. HazmexHocTh U 6€301MacHOCTh MPOrpaMMHOTO OOecTieueH s : Y4eOHHK
st By3oB / O. B. Kazapun, U. b. lllyounckuit. — 2-e u3g. — Mocksa : M3garensctBo FOpaiit,
2025. — 352 c¢. — (Boicmee obOpazoBanme). — ISBN 978-5-534-19386-2. — Tekct
anekTpoHHbIW  //  OOpaszoBarenbHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/580669.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00eclieuBaroLIeil MpoBeieHHE BCeX
BUJOB JUCUUIUIMHAPDHOW M MEXIUCLUIUIMHAPHONW TOATOTOBKM, IMPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENIbCKOM paboT 00yyaronuxcsl, Ipe1yCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomerieHus1, KOTOpPBIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKIIMOHHOTO  THUIMA, 3aHATHH CEMHHApCKOro (MPaKkTUYEeCKOTO) THWIA, TPYNIOBBIX H
WH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUICHUS JAJI XpaHEHUS U NPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIyXallMMU JJsl MpeACTaBlIeHusl ydeOHoM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne aucumInHbl (MOIyIs) 00eCTieYuBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUAsl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUI WCIOJb30BAHUS HHBAJIUAAMHU M JUIAMU C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOKHOCTHIO MOJKIIOYEHMS K ceTu «MHTepHeT» u
o0ecrieyeHHeM JOCTyHna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHusepcurera.

OOyuaroMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIe YHaleHHBIH) K pecypcam
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH « HTepHeT», 3JIeKTpOHHBIM pecypcaM (B TOM
YUCJIe ANEKTPOHHBIM OHUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://urait.ru/bcode/580604
https://urait.ru/bcode/580669

Ne HanMeHoBaHue noprana Ccbuika
(u3panus, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix s IT-ciienuanucToB https://habr.com

3. | ba3a mannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
UH(OPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Sunekc.Bpayzep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynpapjieHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuponanmus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apy0OeKkHOe CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO PacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
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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/

Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. MeroanuyecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanuyeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOCHHMIO IMCIUILIMHBI (MOIYJIs1)

B npornecce nzydenus nucuuruinabl (Moayiist) «IpoasunyTeie MeTo 16l A/B TecTupoBaHmsI»
B paMKax TEKYIIETr0 KOHTPOJISI yCIIEeBAEMOCTH UCIOIB3YIOTCSl TaKHe BUABI YU€OHOU paboThI, Kak
JICKIIUU, CEMUHAPHI, IOMAITHUE 33JIaHUs, 4 TAKXKE Pa3IMIHBIC BUIBI CAMOCTOSATEIHHONU PabOTHI
oOydaromuxcsi MO 3aJlaHuI0 [PEnojaBaTelsisd, HaMpaBlIeHHbIE Ha pa3BUTHE HABHIKOB
po(heCCHOHANTLHOM JICKCUKH, 3aKPEIUICHUE MPAKTUYCCKUX MPO(HEeCCHOHATBHBIX KOMIICTCHIINH,
MOONIPEHUE UHUIIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, MOCJIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCs BECTH KOHCIEKT JICKIUH: KPaTKO W CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIUW; BBIICIATh BAKHBIC MBICIIH,
KITFOYEBBIC CIIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUAIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaje He yaaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (MTPAKTHYECKOT0) 3aHATHUSI.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI NIPEMOJABATEINIS U yYAaCTHE B TUCKYCCHH.

Jl1s ycnemHoro yyacTusi B CEMMHApe CTYJI€HTaM pEKOMEHAYEeTCs 3apaHee 03HAKOMUTHCS €
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTUPYS HX.
[Ipu oTBeTax Ha BONPOCHI MpPENOJABATENs CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MO AEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Hajg MAOMANIHUMH 33JaHUSMH BaXKHO BHHUMATEIHHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKH U OHJIAMH-PECYPCHI, I 00Jiee TIIyOOKOTO TOHUMAHUS TEMBI.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaINpaBiCHHAs Ha YIIIYOJEHHOE
U3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB YUYEOHOMN AUCHIUIIINHBI (MOIYJIS).

B npouecce camocTosTENbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEH1I0BaHHBIMH
MaTepuaiaMH pyu MUHUMAJIBHOM y4YacTHH MpernojiaBatess. 3a1auu CTyeHTa BKIOYaoT padoTy
C KOHCIIEKTaMH JIeKIUi (06paboTka TeKCTa), MIOBTOPHOE U3yUYEeHUE YUEOHBIX MAaTepHAIOB IIJIAHOB
U TE3UCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YUeOHO-NUCCIIEA0BATEIBCKUX
3aJlaHUM U JIPYyroe.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOYJII0)

Kpurepun nosryyeHusi ypoBHS M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunanne (moay.ao) «llpoaBunyrsie meroansl A/B TectupoBanus)

OrneHuBaHuE YPOBHSI YYEOHBIX JOCTHMIKEHHH OOYdYalOmUXCs MO TUCIHUIUIMHE (MOJIYIIO)
OCYIIECTBIISICTCS B BUJIE TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCyIIecTBiIseTcs B (opme
3ayema, IPU TOM TIPOBOJUTCS OIICHKA KOMIIETCHIINH, CPOPMUPOBAHHBIX IO TUCIMILINHE.

1 oueHMBaHUSA TEKYLIErO KOHTPOJIA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTeCTALMU

UCIIONIB3YETCS JCCATHOAIIbHAS IIKaJIa OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
nATUOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oMm:

JlecaTubanibHas
OIleHKA

IIaTuéannnLHasn
OIlEHKA

Onenka 3a
3ayer

OO0mas xapakTepucTHKA pe3yJibTaTa
00y4YeHusl Mo JUCHUILTHHE (MOIYJIIO)

10

OT1iInyHO

3ayTeHo

9

OTiIm4HO

3auTeHo

8

OTiIm4HO

3auTeHo

CTyIeHT TOTHOCTBIO BJIAJECET 3HAHUSIMH,
M3IIOKEHHBIMA B paboueil mporpamme, W
rIyOOKO OCMBICISCT JUCHUIUIMHY (MOJIYJIb).
On CaMOCTOSITETTFHO " JIOTUYECKA
MOCIIEI0BAaTENIbHO OTBEYAeT Ha BCE BOIMPOCHI,
aKLUEHTUPYS BHUMaHUE Ha HanOoiee Ba)KHOM.
YwMmeer aHAIIM3UPOBATH, CpaBHHBATb,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh W  CHCTEMATH3HPOBATH
H3y‘IeHHBII>'I Marcpuall, BBIACIIAA KIIOYCBbBIC
MOMCHTBI u yCTaHaBJIMBas MIPUIUHHO-
CIeNICTBEHHBIE CBs3U. YeTko ¢opMymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHaIIN30B u IPYTHX
WCCIIEIOBAHNN, a TaKKe peIlaeT CIIOXKHbIE
3agaun. CTy€HT XOpOIIO 3HAKOM C METOJaMHU
WCCIIEIOBAHUSA, HEOOXOIMMBIMHU JUTST
HpaKTquCKOﬁ JCATCIBbHOCTH, u yYMECT
CBSI3BIBATh TEOPETHIECKHE ACTIEKTHI
JMUCIUIUTAHBL  (MOAYJSA) C TIPAKTHYECKUMHU
3aJja4aMu.

Xopowo

3auyTeHo

Xopomo

3aureHo

CrygeHnT o0OmamaeT B3HAHUSIMH TpEaMeTa
MOYTH B TIOJHOM o0OBbeMe  paboueit
MPOrpaMMbl U CaMOCTOSITEJILHO, JIOTHYECKH
MOCIIEZIOBATEIEHO U BCECTOPOHHE OTBEUYACT
Ha BCE BOIPOCHI, aKIEHTHPYS BHUMaHHE Ha
HauOosiee 3HAYMMbIX MOMeHTax. OH yMmeeT
aHAIM3UPOBAT, CPaBHUBATH,
KJIACCU(PHUIIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3HPOBAThH
W3YYCHHBI  MaTepuall, BBIACHSAS  €ro
KIIIOYEBbIE  aCMeKThl W yCTaHaBIUBas
MPUYUHHO-CIICJCTBCHHEIC CBSI3U.
®dopMynUpyeT CBOM  OTBETHI, yBEPCHHO
WHTEPIPETUPYET pEe3yJabTAaThl AHAM30B U
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3y/abTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHMs MO JUCHUILVINHE (MOIYJII0)

JIIPYTUX HCCICAOBaHUM, a TakXKe pelaer
CIIOXHBIE CUTyallMOHHBIE 3ama4du. CTymeHT
XOpOIIIO 3HAKOM C METOAaMH HUCCIEAOBAHMUS,
HEOOXOIMMBIMU TS MPaKTUYECKOM
NIeATENIbHOCTH, W yMEeT  CBS3BIBaTh
TEOPETHUUECKHE  acCleKThl  MOpeaMera C
MPaKTUYIECKUMH 3aIadaMH.

5 Y IOBNETBOPUTENHHO|  3aUTEHO CryneHT oOiagaer 6a30BBIMU 3HAHHSIMH 110

4 Y I0oBACTBOPUTENBHO|  3aYTEHO JUCIMILIMHE  (MOJYIIO), HO HCIBITHIBACT
TPYJHOCTH TPH CAMOCTOSATENLHBIX OTBETaX U

UCTIOJIb3yeT HeTOouHble (OpMYyIUpOBKH. B
X0JIe OTBETOB OH JIOIyCKaeT OILIMOKH,
Kacaromuecss CcyTH BompocoB. CTyneHT
CHOCOOEH pemarb TOJBKO CaMble IMPOCTHIC
3aJaud W BJaJeeT JUIIb MUHUMAJIbHBIM
Ha0OpOM METOJIOB HCCIICIOBAHUSI.

3 He cnan He zautreno | CtymeHT He oBJamen  00S3aTENbHBIM

He cnan He 3aureno MHHHUMYMOM 3HaHUU 1O INpeaMeTy U HE
MOXET OTBETUTHb Ha BOIIPOCHI, HAXE €CJIU

He cnan He 3aureno
MpPENoIaBaTeNb  3aJaeT  JIOMOJIHUTEILHBIC

HABOJSAIINE BOMIPOCHL.

Huctunnuna (Monaynb) «l[IpoaBunytbie MeTonsl A/B  TeCTHpOBaHUS» OIEHUBACTCS
CJIEIYIOIIUM 00pa3oMm:

AKTHBHOCTH Bec Onucanmne

Homamnnue 3aganus | 70% | 10 qomanHux 3aganuii (Ha0Op 3a1a4 WK MPOEKT). 3a KaXkKIyIO
JIOMAITHIOK paboTy MOXXKHO HaOpath 10 6amioB

3auer 30% | Habop 3ama4, KOTOpbIe HY)KHO PELIUTh 332 OTBEAEHHOE BPEMSL.
MaxkcuManbHO MOXHO HaOpath 10 6amioB

®opmyJia pacyéra UTOroBOH OLEHKH MO aucuumiiuHe (moay.aw) «IIpoaBuHYyTBIE
MeToabl A/B TectupoBanusi»: «0,7 X cpennee 3a joMairaue 3aaanus + 0,3 x 3auery.

Texkymuii KOHTPOJIb YCIIEBAE€MOCTH 00YYAIOIIUXCH 110 TUCHMILIMHE (MOLYJIIO)

I[IpumepHbIe TOMaLIHUE 32 TAHUS

Jlomainee 3a1anue
3ananue 1 (2 6asna)

[Tockonpky HE Bce KITacCU(PUKATOPHI YMEIOT paboTaTh ¢ KaTerOpuadbHBIMU IEPEMEHHBIMH,
nepeBeIuTe 3HAYeHUs 1oJ1a U pakT KypeHus B 1enble uncna: 0 u 1.
3aganue 2 (3 0aaa)

Pazbeiite naHHYI0 BBIOOPKY HAa TECTOBYKD M KOHTPOJIBHYIO MO (aKTOpy KypeHHs.
[IpoBepbTe, paBHOMEPHO JIM paclpe/ieNIeHbl OCTAIbHBIE MPU3HAKU: TIOJI CPEAN KYPHUJIBIIUKOB U
pasmep ueka. IloctpoilTe pacmpeneneHuss Mo AaHHBIM mpu3Hakam. Crenaiite BBIBOJ O
PaBHOMEPHOCTH PaCIPEAEIICHNs] TaHHbIX PU3HAKOB.
3ananue 3 (2 6aya)
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[TonrpoOyiiTe comocTaBUTh HAOIIOACHUS CUMTAs!, YTO HAOIOICHUS COBMANAIOT, €CJIM Y HUX
COBIAJACT MOJ, a pa3Mep 4YeKka OTIMYaercs He Ooiblie, yeM Ha 2. Haiigure nns kaxxaoro
TECTOBOI0 00BEKTa HauOoJIee MOX0KHUM KOHTPOJIbHBIA OOBEKT. Y JalluTe T€ TECTOBBIE OOBEKTHI,
JUTISL KOTOPBIX HE HANUIOCh mapbl. CpaBHEHUE pa3Mephl YEKOB Ha MOJYYUBIIMXCS KOHTPOIBHBIX U
TECTOBBIX BbIOOpKax. CrenaiiTe BEIBO O TOM, HACKOJIBKO KypEHHUE BIUAET HA pa3Mep YaeBbIX.
3ananue 4 (3 6ay1a)

OO6yuunte Propensity Score (BeposSTHOCTb TOTO, UTO YEJIOBEK KYPHUT) IPH MIOMOIIH JTUHEHHOM
perpeccun u3 sklearn. Ouenure 3nHauenne ATE mo ¢dakropy xypenust mpu momoutu IPTW.
Crenaiite BbIBOJI O BIUSHUU IaHHOTO (pakTopa.

3aua}mﬂ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO)Iy.TIIO)

Ne 3aganue OtBer Kommnerennus
n/n
1. | [Ipu mraaMpoBaHUY COOCTBEHHOM NEATENbHOCTH | METpUKY ycrnexa / MeTpUKY YK-6
B pamkax A/B TecTupoBaHUs KaKOW KIFOYEBOH ycrexa / MeTpuKa ycrnexa /
MapaMeTp CIEUANCT TOJHKSH ONPEACITUTh B Mertpuka ycriexa / LleneBas
TIEPBYIO OUepenb? MeTpuKa / 1ieneBas

METpHKa / eNeBYIO
MeTpuky / Lleneryro
METPHKY
2. | Kakas cratuctiueckast KOHIEILHS SBIISIETCS B OIIK-2

(dyHIaMeHTaIbHOH MpH BEIOOpE pa3zMepa
BBIOOPKH sl 00€CIIeYeHNs JOCTOBEPHOCTH
pesynbraToB A/B Tecta?

A) JloBepuTeNbHBIN HHTEPBAT

b) HyneBas ['unoresa

B) Cratuctrueckast MOITHOCTD
I') P-value

3. | Bompoc: Kakoii craTucTiueckmii mokazareib P-3nauenue / p-3HaueHue / IK-3

SIBIISIETCS. KITFOUEBBIM MPH MIPUHSITHN PELICHUS O p-value / P-value
3aepiieHnn A/B Tecta u BHeIpeHHH
M3MEHEHUH B IPOAYKT?

4, | Kakoii METOIOJIOTHUECKHAI TOAX0 HEOOXOIUMO DKCTPANOISIIUOHHBIN T1K-4
MPUMEHUTE IIPH IIPEACTABIEHUN PE3YIbTaTOB aHanms /
JTOKaIbHOro A/B TecTa ISt OLICHKH SCTPaNOIANHOHHBIN aHAIIN3

BO3MOXHOCTHU MaCIHTaGI/IpOBaHI/IH Ha BCIO

ayJIUTOPHIO MPOAYKTa/CepBHCa/KOMITAHUH?
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