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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 ~ Hayku, npodpuiab  Backend-paspaborTka,  yTBepXkKIEHHBIH  NPHKA30M
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 0JIb30BaTEIeH U BBIABIATH 3HAUUMbIE U3MEHEHUS B NIPOAYKTaX,
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

Hacrosimas nucuuninHa (MOayJib) BKJIFOUEHA B y4€OHBIH I1aH 1O MPOrpaMMe MOArOTOBKH
maructparypsl 1o HamparieHuo 02.04.01 MaremaTrika M KOMIIBIOTEPHBIC HAYKH, TPOGUIH
Backend-pa3paboTka 1 BXOAMT B BapHaTUBHYIO 4acTh bioka 1, popMupyeMyro y4acTHHKaMu
00pa3oBaTeNbHbIX OTHOIIECHUH.

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:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHXUMBIE 1IeTH, OTPEACIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, 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
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

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

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YPaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIICIOBAHUIO M aHATIU3Y
JIAHHBIX

OIlK-2.2

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTs 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTABICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3aJa4, BKJIIOYas y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0nuaHo
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHBIC HAYYHBIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JIOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
w/m HaumeHnoBanue Qunas dopua TKY
AynuTopHasi padoTa .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
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 3a1aHus
(Sequential testing)
4 BaiiecoBckoe 4 4 12 JloMaraue
TCCTUPOBAHUC 3alaHus
5 MHoropykue 6aHIUTHI 2 2 11 Jomarrane
3aJJaHus
6 «A/B 06e3 A/B» 4 4 22 JloMaraue
3aJIaHus
3auem ¢ oyeHKoIl 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 | HammeHoBaHue pa3jaesia Conep:xanue JTUCHUIUIUHBI (MOYJIs1) IO TeMaM
AUCHUIIMHBI (MOYJIs1)
1 00630p MeTo0B [Tpumeps! mpoOileM W MX pemeHHil ¢ MOMOIIBI0 METOAOB M3 Kypca.
Kapra meTooB
2 Yckopenue A/B-tectoB Crparuduranus/Ilocrcrparudukarus. CUPED. Cesze CUPED u
nuHeHoil perpeccun. CUPAC
3 ITocnenosaTensHOE [locnenoBarenbHblil aHanmu3 Banpna. OTHOmIEHWE TPaBIOMOA00MS.
tectupoBanue (Sequential SPRT, T-SPRT, mSPRT. Pros and cons
testing)
4 BaitecoBckoe TectupoBanune | OTIMYMsS  YaCTOTHOTO ©  0alieCOBCKOTO  TOAXOAa.  AJTOPUTM
npoBeneHust OaiiecoBckoro A/B-tecta. Meron Monre-Kapno mis
MapKOBCKHX 1ierieii. Pros and cons
5 MHoropykue OaHIUThI Konuenmus muoropykux OanguroB. Otnnuust MAB/CMAB u 30Ha
npumennmoct. MAB-mogxon, Thompson sampling. CMAB-noaxon,
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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHosnas numepamypa:

1. HlepOak, A. B. TectupoBanue nmporpaMMHOro obecriedeHust : y4eOHUK I By30B / A.
B. lep6ak. — Mocksa : UznatensctBo KOpaiit, 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 MaTepuaibHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00eclieuBaroLIeil MpoBeieHHE BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEI0BATENBCKOM paboT 00ydaromuXxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATHH CEMHHApCKOro (IMPaKTUYEeCKOTO0) THWIIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM padOThl M IOMEUIEHUS JJI XpaHEHUs U MPOPUIAKTHUECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIyXKallUMU JJs MpeACTaBleHusl y4eOHOM
uHpopMaLuu O0JIBIION ayTUTOPHH.

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 KOMIBIOTEPHON TEXHHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DIIEKTPOHHYIO HH(pOPMAIlMOHHO-00pa30BaTEeIbHYIO CpPEIy
YHusepcurera.

OOyuaroMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIe YHaleHHBIH) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YUCJIe ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPOQECCHOHATBHBIM 0a3aM
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. | basa nannbix 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 nponecce n3yuenus qucuurumnel (Monyisi) «IIpoaBunyTeie MeTonbl A/B TecTupoBaHus»
B paMKax TEKYILEro KOHTPOJIsl yCIIEBa€MOCTH MCIOJIb3YIOTCS TaKue BUIbl yUeOHOH paboThl, Kak
JICKIMH, CEMHHAPBI, JTIOMAITHUE 3a/laHus, a TAaKXKe Pa3IMYHbIC BUABI CAMOCTOSTEIILHONW PabOThI
oOyyaromuxcst IO 3aJaHui0 [pernojaBarelis, HalpaBleHHblE Ha pPa3BUTHE HaBBIKOB
npoeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIHA,
MOOUIPEHNE UHULIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IMOCJIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KECHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIUW; BBIICIATh BAKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecimu
pa3o0parbcsi B Marepuaje He yaaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3a1aTh €ro
NPEMoJIaBaTeso0 Ha KOHCYJIbTAI[MH UM BO BPEMsI CEMUHAPCKOTO (MPAaKTUYECKOT0) 3aHATHS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 MO TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSIMH  Ba)XHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOIHEHUs. PekoMeHyeTcss pa3douBarh 3aJaHus Ha dTalbl, YTOOBI
u30exaTh MEperpy3ku M Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOUYHUKH
uH(popMalnu, BKIOYasi yaeOHUKU U OHJIAaH-peCcypcChl, A1 0ojee rIyOOKOro MOHUMaHUSI TEMBI.

Yuacmue 6 cemunape (npaxmuueckom 3ansimuu) — akTUBHast paboTa CTy/IeHTa Ha CEMUHApe,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTeNsl M YIaCTHE B AUCKYCCHH.

JUis yCcHemHoro y4acTusi B CEMUHape CTy/IeHTaM PEKOMEHAYETCs 3apaHee 03HAaKOMUTHCS C
TEMOH OOCYXACHHUS, POYNUTATh HEOOXOIMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
AKTUBHO CJYIIATh U BOBJIEKATHCS B IMCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHUS U apTyMEHTHUPYS UX.
[lpr oTBeTax Ha BOMPOCHI MPEMONABATENSI CTOUT OBITH YBEPEHHBIM, YETKHUM W JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHHE U PACIIUPUTh CBOU 3HAHUSI.

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

B npouiecce camocTosTENbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaiaMH Mpyu MUHUMAJIBHOM y4YacTHH MpernoiaBares. 3aaun CTyIeHTa BKII0YaloT padoTy
C KOHCIEKTaMH JIeKIHi (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MAaTepUAIOB IJIAHOB
U TE3UCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YU€OHO-HUCCIIEA0BATEIbCKUX
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

3auema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OIlEHKAa KOMIICTCHIIMH, C(OPMHUPOBAHHBIX IIO
JIUCILIUILINHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOH aTTecTaliu
UCIIOJIB3YETCs JAeCATHOAIUIbHAS [IKaja OLICHUBAHUS, KOTOpask COOTHOCHUTCS C TPAJAUIIMOHHOM
MATHOAIHPHON MIKAIOHN CIIAYIONUM 00pa3oM:

Hecsirubannbuas IarudainbHas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OIleHKA OLlEHKA 3ayer 00y4YeHUsI MO0 TUCHUTUINHE (MOTYJII0)

10 OTin4yHO 3auTeHo CTyIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTAMYHO 3auTeHo W3JI0KCHHBIMU B paboyedl mporpaMme, |

8 OTINYHO 3449TEHO rIIyOOKO OCMBICISET AUCHUIUINHY (MOIYIH).

On CaMOCTOSITEIIBHO u JIOTHYECKU
MOCIIEIOBATEIEHO OTBEYAET HA BCE BOIPOCHI,
aKLUEHTUPYS BHUMaHUE Ha HanOosee BayKHOM.
VYmeer aHaIM3UPOBATh, CpPaBHUBATb,
KJIACCU(UIPOBATD, 0000m1aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3UPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUEBbIC
MOMCECHTHBI u yCTaHaBJIMBas MPpUIUHHO-
CJICJICTBEHHBIE CBs3U. YeTko GopMyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yJIbTaThl aHaJIN30B u JIPYTHX
WCCIIEIOBAHNN, a TaKKe peIlaeT CIIOXKHBIE
3agaun. CTyJIeHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICOBAHUS, HEOOXOIMMBIMH JUISE
MPAKTUYECKON  JNEATENhbHOCTH, W  yMeeT
CBA3bIBATH TCOPETUIYCCKUC ACIICKThI
MUCIUIUTAHBL  (MOAYJSL) C TPAKTHYECKUMU

3aJla4aMH.
7 Xoporo 3aureHo CrygeHnT o0OmamaeT 3HAHUSIMH TpEaMETa
Xopomio 3a4yTeHo MOYTH B TIONHOM 00BeMme  pabodeid

POrpaMMbl M CAMOCTOSITEIBHO, JIOTHYECKH
HIOCJICIOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKLUEHTHUPYs] BHUMaHUE Ha
HanOoJiee 3HAUYMMBIX MOMEHTax. OH yMmeeT
aHAIM3UPOBATH, CpaBHUBATS,
KJ1acCu(UIMPOBATH, 00001aTh,
KOHKPETH3UPOBATh W CHUCTEMATH3HPOBAThH
W3yYeHHBIH  MaTepuas, BBIACHSAS  €ro
KIIIOYEBbIE  aCMeKThl W yCTaHaBIHUBas

IIPUYINHHO-CJICACTBECHHBIC CBA3H.
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yabTaTa
OLICHKA OLICHKA 3a4ger 0o0y4eHuUs IO TMCHUTUINHE (MOLYJIIO0)

®opMynHpyeT CBOM OTBETHl, YBEPEHHO
UHTEPIPETUPYET PpE3yJbTaThl AHAINU30B U
JIpYTUX HCCIEOBaHUM, a TakXKe pelaeT
CJIOXHBIE CUTyallMOHHBIE 3anayu. CTyaeHT
XOpOIIO 3HAKOM C METOAAMH HCCIIEOBaHMUS,
HEOOXOIUMBIMH JULSE MIPaKTHYECKOM
HIeSTEeIbHOCTH, M yMEET  CBS3bIBATh
TEOPETUYECKHE  acleKTbl IpeaMeTa ¢
MPaKTUYECKUMHU 3a7a4aMH.

5 Y I0BNETBOPUTENHHO|  3aUTEHO CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110

4 Y I0BNETBOPUTENHHO|  3aUTEHO JMCLUIIIAHE  (MOZYIIO), HO HCHBITHIBACT
TPYAHOCTHU ITPU CaMOCTOSATCIIBHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacarorquecst CyTd BompocoB. CTynaeHT
CHoco0eH pelarb TOJBKO CaMble IMPOCThIE
3aJaud M BIAAeeT JUIIb MHUHUMAaJIbHBIM
HabOpOM METOJIOB HCCIICIOBAHUSI.

3 He cnan Hezautreno | CtymeHT He oBJamen  0O0S3aTENbHBIM
He cnaun He 3aureno MHHHUMYMOM 3HaHUU 1O NpeaMeTy U HE
1 He cian He 3auteno | MOKET OTBETUTb HA BOINPOCHI, JAXKE €CIH

npenogaBarejiib  3a4a€T  JOIIOJIHHUTCIIbHBIC

HaBOJSIIIINE BOIIPOCHI.

Huctunnuna (Monaynb) «l[IponBunyteie MeTonsl A/B  TeCTHpOBaHUS» OIEHUBAETCS
CJIEIYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucanue

Jomamnnue 3aganus | 70% | 10 qomanHux 3aganuii (HA0Op 3a1a4 WK MPOEKT). 3a KaXkKIyIO
JIOMAIIHIOK paboTy MokHO Habpats 10 Gamios

3a4er c OIEHKOM 30% | Habop 3ama4, KOTOpbIe HY)KHO PEIIUTh 332 OTBEAEHHOE BPEMSL.
MaxkcuManbHO MOXHO HaOpath 10 6amioB

®opmya pacuyéra UTOroBOM OUEHKHM MO AucuuiviuHe (Moay.aw) «IIpoaBunyTbIe
MeToabl A/B TectupoBanus»: «0,7 X cpenHee 3a nomManiHue 3aganus + 0,3 X 3a4eT ¢ OLEHKOM.

Texkymuii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIUXCH 110 TUCHMILIMHE (MOLYJIIO)

I[IpumepHbIe TOMaLIHKUE 32 TAHUS

Jlomainee 3a1anue
3ananue 1 (2 6asna)

[TockonbKy He Bce Kilaccu(UKATOPbl YMEIOT padoTaTh ¢ KaTeropruaIbHBIMU ITEPEMEHHBIMH,
nepeBenTe 3HaUeHUs 1oJyia ¥ (pakT KypeHus B nenble yrncna: 0 u 1.
3aganue 2 (3 0aaa)

Pas0eiite naHHy0 BBIOOPKY Ha TECTOBYI0 M KOHTPOJBHYIO MO (akToOpy KypeHHs.
IIpoBepbTe, paBHOMEPHO JIM PACIPEICIICHBI OCTalbHbIE IPU3HAKU: MOJI CPENN KYPWIBIIUKOB U
pasmep deka. [loctpoiite pacnpeneneHuss Mo JaHHBIM npu3Hakam. Crenaiite BBIBOJI O
PaBHOMEPHOCTH PACIIPEAEICHUS NAHHBIX TPU3HAKOB.
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3aganue 3 (2 6aa1a)

[TorpoOyiiTe comocTaBuTh HAOTIOACHHS CUMTAs, YTO HAOIIOICHUSI COBIAAAIOT, €CIIU Y HUX

COBMAJIaeT MOJ, a pa3Mep 4YeKka OTiihyaercs He Oosnblue, yeM Ha 2. HaliguTte mis Kaxkaoro
TECTOBOTO 00BEKTa HaUOOJIee MOX0KHI KOHTPOIBHBINA O0BEKT. Y IaUTE T€ TECTOBBIC OOBCKTHI,
JUTSL KOTOPBIX HE HauIoch napbl. CpaBHEHHE pa3Mephbl YEKOB HA MOJIYYHUBIINXCS KOHTPOJIbHBIX U
TECTOBBIX BbIOOpKax. CenaiTe BEIBOJ O TOM, HACKOJIBKO KYPEHUE BIIUSET HA pa3Mep YaeBbIX.

3ananue 4 (3 6aa1a)

OO0yuure Propensity Score (BepOSTHOCTB TOTO, YTO YEJIOBEK KYPHT) IIPHU ITOMOIIN THHEHHON

perpeccun u3 sklearn. Onenute 3Hauenue ATE mo dakropy xypenus npu momomu [PTW.
Crenaiite BBIBOJI O BIUSHUU JIAHHOTO (pakTopa.

3aganus AJ151 IPOMEKYTOUYHOM ATTECTANUM 110 JUCHHUILIMHE (MOTYJII0)

MPUMEHHTH TP MPEJCTABICHUH PE3YJIbTATOB
JIoKabHOTO A/B Tecra Jiis O1eHKH
BO3MOXHOCTH MacHITA0OMPOBaHHS Ha BCIO
ayJIUTOPHIO MPOIyKTa/CepBrUCcCa/KOMIIAHUN?

SCTpaHOHHHHOHHLIf/'I aHaJIn3

Ne 3ananue Otser Kommnerenuus
n/n
1. | IIpu m1aHMpoBaHUM COOCTBEHHOM NEATSIBHOCTH | METpUKY ycriexa / METpUKY YK-6
B pamkax A/B TecTupoBaHUs KaKOW KIFOYEBOM ycrexa / MeTpuka ycrnexa /
napameTp CHelHaIuCT JOIDKEH ONPEIEINUTh B Mertpuka ycriexa / LleneBas
MIEPBYIO ouepeb? METpHKa / 1eneBast
MeTpHKa / 1IEIEeBYIO
meTpuky / LleneByro
METPHUKY

2. | Kakas cratuctrueckast KOHIEMIUS IBISETCS B OIIK-2
(hyHIaMEeHTaTFHOU TIPU BRIOOpE pazMepa
BBIOOPKH [T 0OeCTIeYeHHs] JOCTOBEPHOCTH
pe3ynbraToB A/B Tecta?
A) JloBepuTenbHbII HHTEPBAT
b) Hynesas ['mnoresa
B) Cratuctrueckast MOIITHOCTD
I') P-value

3. | Bompoc: Kako#i craTHCTHUSCKHI TOKa3aTelb P-3nauenue / p-3HaueHue / [K-3
SIBJISIETCSL KJTFOYEBBIM TP IPUHATHH PELIEHUS O p-value / P-value
3aBepuieHnd A/B Tecta u BHepeHUN
HU3MEHEHUH B IPOAYKT?

4, | Kakoil METOIOJIOrHYECKHN TOIX0X HEOOXOIUMO DKCTPanOIIUUOHHBIN TIK-4

aHanms /
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