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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
KOMIIbIOTEpPHbIE HayKd, Hpoduib [IpoayKTOBBII MEHEKMEHT, YTBEPXIEHHBIH IPHUKA30M
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 MOHUMAaTh MOBEJICHUE 0JIb30BaTEIeH U BBIABIATh 3HAUUMble U3MEHEHUS B MIPOAYKTaX,
4YTO CIOCOOCTBYET ONTUMM3AaLUHM OusHec-npoueccoB. OCBOGHHE 3THUX METOIOB IIOBBIIIACT
KayeCTBO SKCIEPUMEHTOB M CHUXXAET PUCKUM OHIMOOK IpH HHTEpIpETalMM pe3ylbTaToB,
oOecrieunBast 6oJiee TOUHBIC M HAIECKHBIC BHIBOJIBI.

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
[TpoayKTOBBIII MEHEIKMEHT W BXOJUT B BapUaTHUBHYI dacTh bioka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.

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

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

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— ¢dopmupoBaHue 3HaHUIT OCHOBHBIX Moaenelr A/B TectupoBanus;

— (¢opMupoBaHHE 3HAHUW KakOW METOJ U3 Kypca IpH Kakod OusHec mpobdieme
MIPUMEHSITD;

— (QopmupoBaHUE 3HAHHN MPEUMYILIECTB M OTPaHHYCHHUI METONOB yckopeHHoro A/B
TECTUPOBAHUS;

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

— (opMupoBaHue 3HaHUI NPUHUMIOB pPabOTHl MOCIENOBATEIbHOIO aHalIM3a U
MOCJIEZI0BATEbHOIO TECTHUpOBaHus, baliecoBckoro tectupoBaHus, MHOropykux OaHAMTOB,
metonoB Causal inference;

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

— ¢opMupoBaHHE  yMEHHMS  pemaTh 3aJadd  C  MCIOJb30BAaHUEM  METOJOB
MOCJIeI0BATEIHHOIO TECTUPOBAHUS;

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

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

— (¢opMmupoBaHHE YMEHUS pelarh 3a/1a4u ¢ ucross3oBanuem meronos Causal inference;

— (opMupoBaHUE yMEHHS COKpAaTHTh Bpems poBeneHus A/B tecta B Mmerononoruu fixed
horizon;

— (dopMupoBaHHEe yMEHHUS MMOCYUTATH pe3yabTaThl A/B Tecta, HCIOIB3yss METOMOIOTHIO
[TocnenoBarenbHOrO TECTUPOBAHUS,

— (opMHpOBaHHE YMEHUs OCUUTATh pe3ynbrarhl A/B Tecta, HCHONb3ysl METOI0IOTHIO
baiiecoBckoro rectupoBaHus;

— (opMupOoBaHHE YMEHUsI IOCUUTATh pe3ynbTarbl A/B Tecta, UCIONB3YsI METOIOIOTHIO
MHuoropykux 0aHIUTOB;

DNEeKTPOHHBIA JOKYMEHT



— (¢opMupOBaHHE yMEHHs IOCYHMTATh pe3yibTaThl aHanora A/B Tecra, ucmomb3ys
meronsl Causal inference.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | CoaeprkaHue KOMIeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIeTeHIH U pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BBIBATh TPHOPUTETHI CaMOOIICHKH M aHAJIN3a CBOEH
cOOCTBEHHOM EATEIHHOCTH U JIESITEIbHOCTH, a TaK¥Ke
CHOCO0bI ee MIPUHIIUIIBL YIIPaBICHHUS
COBEPIIICHCTBOBAHUS Ha OCHOBE BpEMEHEM M I[eJIeNoIar aHus
CaMOOIICHKH YK-6.2 YMeeT CTaBUTh pealuCTUYHBIE U

JOCTUKUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKIIIOYAst
y4JacTHe B TPEHHHTaX,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInaTbHbIE YPaBHEHUS

1 YUCJICHHBIC METOJbBI, a TAKXKC
COBPCMCHHBIC IMOAXO/bI K
HCCJIICAOBAHUIO U aHAJIN3Y
JaHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX HCCJIEIOBaHUMN

OIlK-2.3 HMeeT npakTUYECKHUIA OTBIT
CO3MIaHMS U UCCIICTOBAHUS
MaTeMaTHYECKUX MOJICTICH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOUAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MECHC/PKMCHTA

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTH BEIBOJIBI HA
OCHOBE TPOBEICHHOTO aHAIHN3a

[IK-3.3.

Nwmeet ombiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00J1acTH MPOLYKTOBOTO
MEHEDKMEHTA, BKIIF0Yast aHaIN3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE IOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TPeOOBaHHUS K
HAYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYPY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHIUAX, CEeMUHapax MU
JIPYTUX MEPOTIPUSTHSIX, Te
YCIIEITHO MPECTABIIII CBOU U
H3BECTHBIC HAYYHbIE
pe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIMTOpUEH
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
w/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
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 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

DNEeKTPOHHBIA JOKYMEHT




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

Ilepeuenn

UH(POPMALIMOHHBIX

TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH

OCYIIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIlINHE (MOHYJ'IIO), B TOM 4YHCJIC KOMIIJICKT JIMLICH3MOHHOI'O

MpOrpaMMHOTO  OOecIeueHus,

COBpPEMEHHbBIE

I/IH(1)OpMaI_II/IOHHI>Ie CIIpaBOYHBLIC CUCTCMBI:

npodeccuoHanbHbIe

0a3bl  JIAHHBIX

u

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacrpocTpaHsiemMoe

OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exxHoe JIMLIEH3UOHHOE
Server)
Bpay3zepsbI:
SAnnexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apyOexkHOe JIMLIEH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe cBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneueHne AJISl IVIAHUPOBAHUSA U YI€TA BPEMCHU:

Toggle app | 3apy6exHoe | cBOGOIHO pacIpocTpaHseMoe
CucreMbl ynpapJjeHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nmuuensnonHoe

Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0ekHOe JIMLIEH3UOHHOE

HyperV

CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynsrantllintoc: cipaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

npaBoOBasi CUCTEMA

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JIMLIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apyOeKHOE CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
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
IlakeThbl IPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

CBOOOJIHO pacrpocTpaHsIeMoe

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Cucrtembl ynpapjieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexkHOE | CBOOOIHO pacIpOCTpaHsIeMOe
CepBHCHI H CITYKOBI:

Bind 3apy0exKHOe CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE 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.

Yuacmue 6 cemunape (npaxmuueckom 3anamuu) — akTUBHas paboTa CTy[€HTa Ha CEMHUHApe,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTeNsl M YIaCTHE B AUCKYCCHH.

JUis yCcHemHoro y4acTusi B CEMUHape CTy/IeHTaM PEKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMOH OOCYXXICHHUS, POYUTATh HEOOXOIMMBIE MaTepHaibl U MOJATOTOBUTH BOMPOCHL. BakHO
AKTUBHO CJYIIATh U BOBJIEKATHCS B TUCKYCCHUIO, BHICKA3bIBasi CBOM MHEHUS U apTyMEHTHPYS HX.
[Ipu oTBeTax Ha BOIPOCHl MpPENOAABATENs CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OTMPAsiCh HAa U3y4YEHHBII MaTepHrai. Takke IMoJIe3HO MOIEPKUBATH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.
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Camocmosmenvras paboma — padoTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON JUCIUTIINHBI (MOITYJIS).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMy MPyu MUHUMAIBHOM yYacTHH MPEIoiaBareis. 3a1aud CTyIeHTa BKIFOYAl0T paboTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHasIOB MIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEIOBATEIbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO}IyJIlO)

Kpurepun noJiyyenusi ypoBHSI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuuminne (moay.o) «Ilponsunyrbie meToabl A/B TectupoBaHus»

OneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHIKEHHH OOydarolmuXcsl MO TUCHUIUIMHE (MOIYIIIO)
OCYIIECTBIISIETCS B BUJIC TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MIPOMEXYTOYHOM aTTeCTAIH.

I[IpomexyTouHasi aTrecTalusi MO AUCUUIUIMHE (MOZYJIO) OCYIIECTBIseTcs B (opme
3auema, IPU STOM ITPOBOAMUTCS OI[CHKA KOMIICTCHIINN, CPOPMUPOBAHHBIX TIO JUCIHILTAHE.

JIns OLlEHWBAHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH W TMPOMEKYTOYHON aTTecTalnuu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Hecsitubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yueHusi 10 JUCHUILIUHE (MOAYJIIO)

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTIUYHO 3a4yTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, Hu
rIIyOOKO OCMBICISET JAUCHUIUINHY (MOIYJh).

8 OTian4HO 3aureHo
On CaMOCTOSATEIBLHO u JIOTHYECKHA

MOCIIEIOBATENIEHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHAIIM3UPOBATh, CpaBHUBATh,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICJICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIM30B u JIPYTHX
WCCIICIOBAHNUN, a TaKKe peIlaeT CII0KHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHNS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, H  yMEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBI  (MOAYNA) C TPAKTHYECKUMHU
3a/Ia4yaMH.

7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMH IIpeaMeTa

6 Xopomo 3a4yTeHo MOYTH B TIONHOM o00Beme  paboueid
MPOrpaMMbI M CaMOCTOSTEIILHO, JIOTUYECKH
MOCJICAOBATEIBHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIPOCHI, aKICHTHPYsS BHUMaHHE Ha
HauOosnee 3HAYMMBIX MOMeHTax. OH yMmeeT
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yabTaTa

OLICHKA OLICHKA 3a4ger 00y4eHHMs MO JUCHUILVINHE (MOIYJII0)
aHAJIN3UPOBATh, CpaBHMBATB,
KJIacCH(pUIMpPOBaTH, 000011aTh,

KOHKpPETU3UpPOBaTh W CHCTEMaTU3HPOBATh
W3y4EeHHBIH  MaTepuall, BBIAENAA  €ro
KIIOYEBbIE  ACHEKThl W yCTaHABIMBAsl
MPUYUHHO-CIIEJICTBEHHbIE CBSI3U.
DopMynupyeT CBOM OTBETbI, YBEPEHHO
UHTEPIPETUPYET pe3yJabTaThl aHAIU30B MU
JIpyTHX HCCIEIOBaHUM, a TakXKe pelaeT
CIIOKHBIE CUTyalMOHHbIe 3afaud. CTyneHT
XOpOUIO 3HAKOM C METO/JaMHU HCCIIeI0BaHUs,
HEO0XOIUMBIMH IS MIPAKTUIECKON
JIeATeNIbHOCTH, WU YMEeT  CBS3BIBaTh
TEOPEeTUYECKHE  acleKThl IpeaMeTa ¢
MPAaKTUYECKUMH 33Ja4aMH.

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

4 Y I0BAETBOPUTENBHO|  3aYTEHO JWCLMIUIAHE  (MOIYJII0), HO HCIBITHIBACT
TPYAHOCTH NIPH CAMOCTOSATEIIBHBIX OTBETaX U

UCTIONB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XO0Jle OTBETOB OH JIOIyCKaeT OIINOKH,
Kacaromuecss cyTH BompocoB. CTyneHT
CHOCOOEH pelaTh TOJBKO Camble MPOCTHIC
3aJjayd M BIAAeeT JHUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM
He CaH He 3auTteno MHUHHUMYMOM 3HAHWN 1O nmpeaMeTy MU HE
He cram He 3auteno | MOKET OTBETUTh Ha BOIPOCHI, JAXKE ECIH

npernogaBarciib  3a1a€T  JOIMOJHHUTCIILHBIC
HaBOJAIINE BOIIPOCHI.

Hucnunmumna (monyns) «IIponBunytsle Metonsl A/B  TecTupoBaHHS» OLIEHHWBAETCS
CIIEIYIOLINM 00pa3oM:

AKTHBHOCTH Bec Onucanne

Homamnaue 3aganus | 70% | 10 qomaraux 3aganuii (HA0Op 3a1a4 WK MPOEKT). 3a KaXkKIyIO
JOMAIlHIO paboTy MokHO HaOpate 10 Gasmios

3auer 30% | Habop 3ama4, KOTOpbIe HY)KHO PELIUTh 338 OTBEAEHHOE BPEMSL.
MakcuManbHO MOXXHO HaOpath 10 OamuioB

®opmyJia pacyéra HUTOroBOH OLEHKH MO aucuumiuHe (moayaw) «IlpoaBuHYTBIE
MeToabl A/B TectupoBanusi»: «0,7 X cpennee 3a joMairaue 3aaanus + 0,3 x 3auery.
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Texkyuuii KOHTPOJIb yCNEBAEMOCTH 00YYAOIIMXCS MO JUCIHUILIMHE (MOIYJII0)

HpI/IMeprIe AOMAIIHUE 3aJaHUA

JlomalHee 3a1anue
3ananue 1 (2 6aana)

[TockonbKy He Bce KIacCU(PHUKATOPBl YMEIOT paboTaTh ¢ KATETOPUAIBHBIMH [TEPEMEHHBIMH,
nepeBenTe 3HaUCHU 1osyia ¥ (pakT KypeHus B nenble yncna: 0 u 1.
3aganue 2 (3 0aa1a)

Pas0eiite naHHyr0 BBIOOPKY Ha TECTOBYI0 M KOHTPOJBHYIO IO (akToOpy KypeHHs.
[IpoBepbTe, paBHOMEPHO JIM pacIpeelIeHbl OCTAIbHBIE TPU3HAKH: MO CPEIH KYPUIIBIIUKOB H
pasmep deka. [loctpoiite pacnpeneneHuss 1o JaHHBIM npusHakam. Crenaiite BBIBOJI O
PAaBHOMEPHOCTH pacHpeieIeHus JaHHBIX TPU3HAKOB.
3ananue 3 (2 6asa)

[TonpoOyiiTe conmocTaBUTh HAOMIOICHNS CUNTAsA, YTO HAOIIOIECHHS COBIA/IAIOT, €CJIM Y HUX
COBIAJAET TOJ, a pa3Mep 4YeKa OTIMJaercs He Ooisbine, yeM Ha 2. Hailigure mns Kakmaoro
TECTOBOTO 00BEKTa HanOoJee MOXOXKHUH KOHTPOJIbHBIH OOBEKT. Y JaIUTE TE TECTOBBIE OOBEKTHI,
JUTS KOTOPBIX HE HANUIOCh mapbl. CpaBHEHHE pa3Mephl YeKOB Ha MOTYYHBIINXCS KOHTPOJIBHBIX U
TECTOBBIX BbIOOpKaxX. CenaiiTe BBIBOJ O TOM, HACKOJIBKO KYpEHHE BIUSET Ha Pa3Mep YaeBbIX.

3ananue 4 (3 6ama)

O0yuwnre Propensity Score (BepOsSITHOCTB TOTO, YTO YEJIOBEK KYPHT) IIPH IIOMOIIH JTHHEHHOM
perpeccun u3 sklearn. Ouenure 3HaueHne ATE mo dakropy xypenust mpu momomtu [PTW.
CaenaiiTe BBIBOJ O BIMSHUH JaHHOTO (haKTopa.

3apanus AJs MPOMEKYTOYHOM aTTeCTAIlUM MO JMCUMILINHE (MOTYJIIO0)

Ne 3ananue OTtBer Komnerenuus
n/n
1. | IIpu m1aHUpoBaHUM COOCTBEHHOM NEATEIBHOCTH | METpUKY ycriexa / METpUKY YK-6
B pamkax A/B TecTupoBaHUs KaKOW KIFOUEBOH ycrexa / MeTpHKa ycrnexa /
rapamMeTp CIEeHUATUCT TO0JKEH ONPEIEIUTh B Mertpuka ycriexa / lleneBas
MIEPBYIO Ouepeab? MeTpuKa / 1ieseBas

METpHKa / TeNEeBYIO
MeTpuKy / LleneByto
METPHUKY
2. | Kakas cratuctrueckast KOHIEMIUS IBISETCS B OIIK-2

(dyHIaMeHTaIbHOH MpH BEIOOpE pa3Mepa
BBIOOPKH [Tt 00ecTIedeHus JOCTOBEPHOCTH
pesynbraToB A/B Tecta?

A) JloBepurenbHbI HHTEPBAI

b) Hynesas ['unoresa

B) Cratuctrueckast MOIITHOCTD
I') P-value

3. | Bompoc: Kakoii craTucTiHuecKmid TOKa3aTelb P-3nauenue / p-3HaueHue / [K-3

SIBJISIETCS KIIFOYEBBIM TIPH IPHHSATHU PEIICHUS O p-value / P-value
3aBepiieHnd A/B Tecta u BHeIpeHHH
W3MEHEHUH B MPOTYyKT?

4, | Kakoil METOIOJIOrHYECKHN ITOIX0 HEOOXOIUMO DKCTPanOISIUOHHBIN TIK-4
IIPUMEHUTS IIPU NIPEACTABICHUN PE3YIIbTATOB aHanms /
nokanbHOTO A/B TecTa s OleHKH ACTPANONANMOHHBIH aHAIH3
BO3MOKHOCTH MacCIITa0OUPOBaHUS Ha BCIO

ayIUTOPHIO MPOAYKTa/CepBHCa/KOMITAHUH?
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