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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nmporpamMma nucuuiuinHbl (Moayssi) «OCHOBBI CTaTUCTUKU. ba3oBbIil» cocTaBiieHa
B COOTBETCTBUH C (hefiepalIbHbIM TOCYJapCTBEHHBIM 0Opa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npodwis YpaBieHHE MPOAYKTaMH M CHCTEMaMH, YTBEP)KACHHBIM NMPHKa30oM MUHHUCTEPCTBA
HayKH U BbIciiero oopa3zoBanus Poccuiickoit denepanuu Ne 810 ot 23.08.2017 rona.

Uzyuenne aucuumiauHbl (Momyisi) «OCHOBBI CTaTUCTUKU. ba3oBbIii»  MO3BOJIsET
chopMUpOBaTh TOHUMAaHUE TEOPETUUYECKUX OCHOB U MPAKTUYECKUX METOJOB MaTeMaTHYeCKOM
CTaTHCTUKHM, HEOOXOJMMBIX [UIsl aHalu3a JaHHBIX, MPOBEPKH THUIIOTE3, IOCTPOCHUS
JIOBEPUTENIbHBIX MHTEPBAIOB M IPOBEACHMS MPOJYKTOBBIX SKCIIEPUMEHTOB, & TAaK)KE pPa3BUTh
HAaBbIKM MHTEPIPETALUU CTATUCTUYECKUX BBIBOJIOB B YCJIOBMSX PEANIbHBIX JAHHBIX U MPUHATUSL
000CHOBAHHBIX PEIICHUH.

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

Hacrosmas nucunuminnaa (MOAysb) BKIIOUYEHA B YU€OHBII TUIaH MO POrpaMMe MOATOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduis
YnpapneHue NpoykTaMu U CHCTEMaMU M BXOJIUT B BapHaTUBHYIO 4acTh bioka 1, dopmupyemyro
YY4aCTHHKaMHU 00pa30BaTebHBIX OTHOIICHUH KaK TUCIHUILIMHA 10 BBIOOPY.

Jucnuummza (MOIysb) JOCTYITHA K M3YYEHHUIO Ha 2 Kypce B 3 U 4 cemecTpe Ha BBIOOD.

Heab u3yyeHus: TUCUMIIMHBI (MOAYJIsI): TIOATOTOBUTH CHEIHMATIMCTOB K 3(PPEKTHBHOM
paboTe ¢ KOJIMYECTBEHHBIMU JaHHBIMM, 00ECHEUUB UX MHCTPYMEHTAMH Uil TOUYHOTO aHaIM3a,
OLIEHKH HEOIpe/lelIEHHOCTH, MPOBEPKU T'MIIOTE3 U MpoBeaeHUs A/B TecToB ¢ Mcnonb30BaHUEM
IPOJBUHYTHIX CTaTUCTUYECKMX METOJIOB, BKJIIOYas pabOTy C ratio-METpUKaMU U TEXHUKaMU
YCKOPEHHS IKCIIEPUMEHTOB.

3agaun n3y4yeHus: JMCHUILIHHBI (MOAYJISA):

— OCBOWTH OCHOBHBIE pAaCHpEACNICHHs,, HX MapaMeTppl W IPUMEHEHHE B
MOJEJINPOBAHUHU PEAJIBHBIX IIPOLIECCOB;
— HAY4YUTHCS CTPOUTH M MHTEPIPETUPOBATH TOYEYHBIE U MHTEPBAJIbHBIE OLICHKU C
UCIOJIb30BaHUEM KJIACCUYECKMX M YUCIEHHBIX METO/I0B (BKJItOYast OyTcTpan);
— NpUOOpECTH HaBBIKM MPOBEPKH CTATHCTUYECKUX THUIOTE3 C MPUMEHEHUEM
IapaMeTPUYECKUX U HEITapaMeTPUUECKUX KPUTEPHUEB;
— OCBOMTb METOJBl aHaIW3a 3aBUCHUMOCTH MEXKIYy I[EPEMEHHBIMU: KOBapHUalus,
KOppeJsALMs, INHEWHAs pErpecCHs;
— HAY4YMUTbCA NPOEKTUPOBATh, 3allyCcKaTh U aHanu3upoBaTb A/B TecThl, BKIOYas
paboTy c ratio-MeTpuKaMH U MPUMEHEHNE TEXHUK YCKOPEHUS IKCIIEPUMEHTOB;
— pPa3BUTb yMEHUE NPHUMEHATh CTATUCTUYECKHME METOJAbl B  IPAKTHYECKOU
JeSITeIbHOCTH € MCII0JIb30BaHuEeM si3bika Python.
B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIMIACS T0JI5KEH:
3Hamy:
— OIpeJeeHus], NapaMeTPbl U XapaKTePUCTUKN OCHOBHBIX pacIpeiesIeHNN;
— TOYEYHBIE OLIEHKU U UX CBOWCTBA,;
— METOJ] MOMEHTOB U METOJ] MaKCUMAJIbHOTO MPABIONI0100HS;
— OCHOBHBIE ITPEAEIIBHBIE TEOPEMBI MATEMATHYECKOW CTaTUCTHKH;

— MECTOJMKAa INOCTPOCHHUS M BUIABI JOBEPUTCIIBHBIX HHTCPBAJIOB,
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MeTOAMKa OyTcTpana JJis pa3IuyHbIX 3a/a4;

HOHSTHS U QITOPUTMBI, CBA3aHHbBIE C TECTUPOBAHUEM THUIIOTES;

IIOHATUE KOBAPUMALMM U DPa3iIu4Hble BBl KOPPEIALMH, a TaKKE 3HAYUMOCTb
KOppEJIALNA;

OCHOBHBIE ITOHSATHS IMHEHHON PErPECCUH;

9Talbl U pa3inyHble TeXHUKU A/B TecTupoBanus;

ratio-meTpuku u MeTozbl yckopenust A/B tectos.

ymembp:

BU3YAJIU3UPOBATL IUIOTHOCTH MW PACCUUTBIBATH XAPAKTCPUCTUKU Pa3JIAYHBIX
pacrpeeNeHu;

pacCcUUTHIBATh U HHTEPIIPETHPOBATH TOUCUYHBIE OIICHKH Ha BHIOOPKE;

CTPOUTH JOBCPUTCIILHBIC I/IHTepBaJIBI;

TECTUPOBATh THUIIOTE3bl C IOMOINBIO IMAPAMETPHUYECKUX W HEMapaMeTpUYecKuX
KPUTEPUEB;

ouu(pPOBHIBATh 3aBHCUMOCTb MEXKIY CIy4allHBIMH BEIMYMHAMH M OIPEACIATH
3HAYNMOCTh 3aBUCUMOCTH,

IPOEKTHPOBATH, 3aITyCKaTh U aHATM3UPOBaTh A/B TecThr,

pabotarts c ratio-merpukamu B A/B Tecrax;

NPUMEHSATh TEXHUKH U1l YCKOPEHUS TPOAYKTOBBIX SKCIIEPHUMEHTOB.

énaoems:

HaBBIKOM CTPOUTH paclpeieIeHus] U pacCUMTHIBATh UX XapaKTEepUCTUKH B python;
crocobaMM pacCcUUTHIBaTh M HMHTEPIPETUPOBATH TOYEUHBIE M HWHTEPBAJIbHBIC
OLICHKH;

OIIBITOM JI€JIATh BBIBOJIBI C IIOMOIIBIO TECTUPOBAHUS TUIIOTE3,;

NPaKTUKOM HCMONb30BaTh OyTCcTpam A MOCTPOSHHsI OLIEHOK M TECTHPOBAHUS
TUIIOTE3,;

OIIBITOM JI€JIATh BBIBOJbI O KOPPEIJALIMH U Kay3alu CIIy4YalHbIX BEJINYUH;
MIPAKTUKOM 3aIycKaTh, MOHUTOPUTH U OLIM(POBBIBATH pPE3yibTaThl MpoBeaeHus A/B
TECTOB;

METOJaMH YCKOPCHUA MPOAYKTOBBIX SKCIICPUMCHTOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETeHIIUN

Nuaukarop
KOMIIEeTeHIINH

IlepeyeHnb MIAHNPYEMBIX
pe3yJibTaTOB 00yUeHHs 10
AUCHUIINHE (MOIYJIIO0)

YK-6.

Crocob6eH onpenemsaTh 1
PCaTM30BbIBATH TIPHOPUTETHI
COOCTBEHHOM NEATEIBHOCTH U
CIIOCOoOBI e
COBEPIIICHCTBOBAHHUS Ha OCHOBE
CaMOOIIEHKHU

YK-6.1.

3HaeT OCHOBHBIC METOIbI
CaMOOIICHKH M aHaJln3a CBOeH
JIEITENBHOCTH, a TAKKE
MIPUHIIAIIBL YIPaBICHHS
BPEMEHEM M IIeJICII0IaraHus

YK-6.2.

YMeeT cTaBuUTh peaarcTUUHbIE U
JOCTUKUMBIE 11U, OTPEAETATh
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKe
pa3pabatTbIBaTh U BHEAPSTH
TUTaHbI 110 COBEPILIEHCTBOBAHHUIO
CBOMX HaBBIKOB U KOMIIETEHIIHH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

VK-6.3.

HMmeeT npakTUUECKUNA OIBIT
MIPUMEHEHUS] METO/I0B
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JEsITeIbHOCTH, BKIIIOYas
ydacTHe B TPEHMHIaXx,
CEMHUHAapaXx U MPOEKTax,
HampaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
podecCHOHANBHOTO POCTa

OIIK-1.

CrocobeH HaXOINTh,
(hopMySIUpOBaTh U PelIaTh
aKTyaJIbHBIE U 3HAYHMBbIC
MPOOIIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MOJIXOBI K PELISHHIO 3a/1a4
NPUKIATHONW U KOMIIBIOTEPHOM
MaTEeMaTHKH, BKIIIOYast
aNrOPUTMBI, MATEMaTHUECKOE
MOJIEJIMPOBAHHE U TEOPHIO
ONITUMM3ALIUH, A TAKKE
COBPEMEHHbBIE HHCTPYMEHTHI U
TEXHOJIOTHH, HCTIONb3yEMBbIE B
3TOM Oo0MacTu

OIIK-1.2.

YMeeT aHaIM3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKHe 3a1a4H,
MPUMEHSTh COOTBETCTBYIOIIHE
METO/IbI M AJITOPUTMBI JUTS KX
pELICHUS, a TaKKe
MHTEPIPETUPOBATH U
MPE/ICTABISITh PE3YJIbTAThI B
MTOHSTHOM U AOCTYIHOM hopme

OIIK-1.3.

HNmeet npakTUYECKUA OMBIT
paboThI HA/T TPOSKTAMU HITH
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HCCIIEIOBAaHUAMHA B 00JIaCTH
MPUKJIATHON U KOMITBIOTEPHOU
MaTEeMAaTHUKH, BKIIOYasl y4acTHE
B KOHKYpCaXx, OJUMIIHAAaX WIH
HayYHBIX MMyOJUKALUAX, T/IC
OBLIH pelieHbl aKTyaJbHbIE H
3HAYUMBIE 337291

[K-1.

Crioco0eH onpeensTh o0Iue
(hopMBI 11 3aKOHOMEPHOCTH B
o0JacTH ympaBiIeHUS
NPOJYKTAMHU M CHCTEMaMU

[K-1.1.

3HaeT OCHOBHBIE TCOPETUUCCKUE
KOHIEIIVH U TPUHITHUIIBI,
oTHOCSIIHECS K 00JIacTh
yIpaBleHAS TPOTYKTaMU H
CHCTEMaMH, a TAKKe KIIOUEBBIE
3aKOHOMEPHOCTH U MOJICIH,
KOTOpBIC TIOMOTAIOT B aHAJIN3C U
HHTEPIIPETALNN TaHHBIX

[K-1.2.

YMeer npoBOIUTh
CUCTEMAaTUYECKUI aHAIIN3
MPOAYKTOB U CUCTEM, BBISBIATH
1 hopMyITUPOBaATH O0IIIHE
3aKOHOMEPHOCTH U TCHICHLUH,
a TaKxKe MPUMEHSATh METObI
WCCIIEIOBAHUS JJIS IOJYyYEeHUS
HOBBIX 3HAHUN ¥ TOHUMAaHUS

[K-1.3.

HNmeet npakTUYECKUNA OTIBIT
paboThl B 00IaCTH yIIpaBICHUS
NPOAYKTaMH U CUCTEMAMHU,
BKJIIO4Yas y4aCTHUC B HAYYHBIX
MIPOEKTAaX, UCCICAOBAHUAX WIN
MPAaKTUYECKUX 3aaHUsX, [1e
OB BBISBIIEHBI U OIIHUCAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

IK-3.

CriocoOeH pemarp 3a1a4u
poheCCHOHATBHOMN
JIeSITeJIbHOCTU B 00J1acTH
yIpaBleHHs POTYKTAMHU U
cucTeMamu, GOpMyITUPOBAThH
pe3yibTaThl aHAIH3a U
BBISIBJIATH ITOCJICACTBUA
HOJ'IyT-IeHHBIX JAHHBIX TJIA
NPUHATHS 000CHOBAaHHBIX
pelIeHUH ¥ ONITUMH3AINN
IPOAYKTOB

[K-3.1.

3HaeT METObI U HHCTPYMEHTHI
YIIPABJICHUS IPOYKTaMHU U
cucTeMaMu

[K-3.2.

YMeeT npuMeHsTh
AHAJIMTUYICCKUEC NHCTPYMCHTBI U
IPOrpaMMHOE 00ECIIeUeHUE ISt
00paboOTKH U BU3yaTH3alluH
JIaHHBIX, & TAKXKE
(bopMyIHpOBaTh BHIBOIBI HA
OCHOBE IIPOBEICHHOT0 aHAIN3a

MK-3.3.

Nwmeet omeIT paboThl HAZ
peaNbHBIMU [TPOEKTaMU B
00acTH ynpaBieHHs
MIPOIYKTaMH U CHCTEMaMH,
BKJIFOYAsl aHAJIU3
10JIb30BaTEIBCKOTO TIOBEICHMS
Y ONITUMU3ALUIO IPOAYKTOB Ha
OCHOBE TOJYYEHHBIX JAHHBIX
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[TK-6.

CnocobeH pa3padbaTriBaTh
MIporpaMMHOE 00ecTIeUeHNE IS
pelIeHUs PUKIIAJIHBIX 33724 B
cdepe ynpasiacHHS MPOAYKTaMU
U CUCTeMaMu

I1K-6.1.

3HaeT OCHOBHBIC S3BIKU
[IPOrPaMMHUPOBAHUS, METOIbI
pa3paboTKH MPOrpaMMHOTO
o0ecrieueHus, a TaKxKe
MIPUHIMITEI TPOCKTUPOBAHUS U
APXHUTEKTYPBhI MPOTPAMMHBIX
CHUCTEM, IPUMEHSIEMBIX B cepe
yIpaBieHHUs TPOIYKTaMH U
CHUCTEMAaMU

I1K-6.2.

YMeeT aHaIu3upOBaTh
MPUKJIagHbIE 3a]]a4H,
pa3pabaThiBaTh AITOPUTMEI H
peanu30BLIBATh UX B BUJIC
MIPOrpaMMHOTO 00eCIICUeHUS,
HCIIONb3Ysl COBPEMEHHBIE
WHCTPYMEHTHI U TEXHOJIOTHH,
TAKX€E MPOBOJAUTH TECTUPOBAHUE
Y OTJIAZIKY CO3JaHHBIX pELIECHUN

[1K-6.3.

HNmeet npakTUYECKUNA OTIBIT
pa3paboTKu MPOTrpaMMHOTO
oOecrieyeHus B paMKax
PCAJIBHLIX MTPOCKTOB, BKIIOYaA
ydyacTue B KOMaHax, rae ObuTn
YCIIEIIHO PeaIn30BaHbI
peeHus 1711 KOHKPETHBIX
MPpUKJIAaHBIX 3a74a4
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTb, aKajeMHUYeCcKUe Yachl
m/m HaumeHoBanue Qunas dopua TKY
pa3aena IMCUUIITIHHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosTe
(MoayJis) (npa K KOHTPOJIb
pakTuiec OHTPOJb JIbHasI yenesaemocTH)
KHe padora
3aHSATHA)
1 Pacripenenenus u 8 15 25 JomariHue
OIICHKU 3aJIaHuUs
2 I'umoressl u A/B TecTsr 8 15 25 Jomarame
3aJIaHus
3 3aBUCHMOCTH 8 15 2 25 Jlomarraue
CITy4YaiHbIX BEITHYUH 3a/1aHus,
KountponbHas
pabora
4 [MponsunyThie A/B 6 13 21 Jomarnrnue
TECTHI 3aJlaHus
IK3amen 4
Hmozo: 30 58 6 96
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Nen/m HaumeHnoBaHue pa3jesia IMCUUIIIMHBI Coaep:xanue TUCHUILIHHBI (MOAYJIs1) IO TeMaM
(MmonyJis)
1 Pacripenienenus u oneHKH JluckpeTHbIe U HeTpEPBIBHBIE PACIPE/IeIICHUS
CBolicTBa TOYEYHBIX OIIEHOK - 1
CBolicTBa TOYEYHBIX OLIEHOK - 2
MeTo 16 TOCTPOSHHUS OIIEHOK
JloBepuTenbHbIE HHTEPBABI U YUCICHHBIE METOTBI
2 I'unore3sl 1 A/B TecTh Beeznenue B runoTessl ¥ MPOyKTOBBIE IKCIIEPUMEHTHI
p-3HaYeHrWe, MUHHMAJBHBINA JETEKTUPYEMbIH 3PQPeKT u
MOIITHOCTh
Kputepuit CTpiofieHTa U TECTHI HA TUCIIEPCHUIO
MHOXECTBEHHOE TECTUPOBAHUE U TIPOAYKTOBBIC TECTHI
KonTponbHas pabora Ha ceMuHape
HemapameTrpudeckue KpuTepuu
3 3aBUCHUMOCTH CITY9IaiHBIX BETHUNH 3aBUCHMOCTH CIIYIaHBIX BETHYNH
Koppensiuus
Jluneiinas perpeccus - 1
Jlunelinas perpeccus - 2
4 [IponBunyThie A/B TecThl Y ckopeHue NpOAyKTOBBIX 3KCIEPHUMEHTOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
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.

Ocnognas numepamypa:

1. Kpemep, H. IlI. Teopus BeposiTHOCTEH M MaTeMaTHYecKas CTaTHCTHUKA : y4E€OHHK U
npaktukyMm s By30B / H. III. Kpemep. — 5-e u3z., nepepad. u gon. — Mocksa : U3naTenbcTBo
FOpaiit, 2025. — 538 ¢. — (Bsicmee obpazosanne). — ISBN 978-5-534-10004-4. — Texer :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit] —  URL:
https://urait.ru/bcode/565694.

2. I'mypman, B. E. Teopus BeposiTHOCTEW U MaTeMaTH4eCKasl CTAaTUCTUKA : YUEOHUK IS
By30B / B. E. I'mypman. — 12-e uzn. — Mocksa : UznatensctBo FOpaiit, 2025. — 479 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-00211-9. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/559584.

/Jlonoanumensvhasn numepamypa:

1. I'mypman, B. E. PykoBoACTBO K pelIeHHIO 337ay IO TEOpPUU BEPOSTHOCTEH U
MaTeMaTHYeCKOl cTaTucTuke : yueOHuk ans By3oB / B. E. 'mypman. — 11-e u3z., mepepab. u
nor. — Mocksa : M3parensctBo FOpaiit, 2025. — 395 ¢. — (Bricmee o6pazoBanue). — ISBN
978-5-534-21643-1. — Texkcr : anekTpoHHbIH // O0pazoBarenbHas miatgopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/581860.

2. Craructuka : y4eOHMK JUis By3oB / mon pemakmueid B. C. Mxwurapsina. — 3-e u3n.,

nepepad. u gon. — Mocksa : M3natensctBo HOpaiit, 2025. — 503 c. — (Bricuiee obpa3oBanue).
— ISBN 978-5-534-18687-1. — TekcT : anexkTpoHHbIH // O6pazoBaTtenbHas miatgopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/568978.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPaBUJIaM U HOPMaM M 00ECIIeYHBAIOIIEH POBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXIUCIUIUTMHAPHONW TIOATOTOBKH, IPAKTHUYECKOW W HAaydHO-
HCCJIEIOBATENIbCKOM paboT 00yyarouuxcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomMerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKxKe
MOMEIICHUS Il CAMOCTOATENIBHOM paboThl M MOMEIIEHUS I XpaHEHUS U MPO(UIAKTUIECKOTO
obcmyxuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
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MeOeNIbI0 U TEXHUYECKHUMH CPEJCTBAMU OOYUYECHUS, CIYKAIIUMH ISl TIPEJCTABICHUS y4eOHOU
uHpopManuu OOJIBIION ayTUTOPHH.

W3ydeHne AUCIUILTUHBI (MOTYJIs1) 00ECTIeunBaeTCsl B yUEOHBIX ayIUTOPUSIX, OCHAIIICHHBIX

— CTOJIAMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUYECKUMH KaJIbKYJISITOPAMU;

— CHEeUAIM3UPOBAHHBIM 000pYIOBaHUEM, BKITIOYAS IEMOHCTPAIIMIOHHOE 000pYIOBaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIl MCHOJIb30BaHUSl WHBAJWJIAMH W JIMIAMU C OTPAHUYECHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEeIbHYIO  Cpeay
YHuBepcurera.

OOyyarommMcst TPEIOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIOAlICHHBIH) K pecypcam
MH(OPMaILIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHUCIIE AJICKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOeCCHOHATBHBIM 0Oa3zaM
JTAHHBIX ¥ HH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanme noprania Cceblika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snektponnas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnoreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHeli calT MUHHCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/

K 00pa3oBaTesibHBIM pecypcam”

7. Enunas kosuieknus mudpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

pecypcos
8. | ®enepanbHblii IEHTP HHOOPMALTUOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHbIX PECYPCOB

[lepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, MCIOJIB3YEMbIX IIPU  OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnen3snonnoe / cB00O0IHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMLIEH3UOHHOE
Server)
Bbpaysepsi:
Annexc.bpaysep OTEYECTBECHHOE CcBOOOJTHO pacIpOCTpaHsIeMOe
Google Chrome 3apy0exHOe CBOOOHO pacIpoCTpaHsIeMOe

Od¢ucHbie NPUITOKEHUS:
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Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIHIIEH3HOHHOE

TeXstudio 3apyOexkHOE CBOOOHO pacIpOCTpaHsAEMOe
Adobe Acrobat Reader 3apy0eKHOE CcBOOOIHO PACIIPOCTPAHIEMOE
IIporpamMmmHoe odecnieuenne s IVIAHUPOBAHUSI U YUYeTAa BPEMEHH:

Toggle app | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsAEMOe
CucreMbl YIPABJIEHHS POEKTAMM:

Microsoft Imagine (Project) | sapyGesxoe | muuensuonnoe

Cucrtembl ynpapjieHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apyOexHOoe | JIMIEH3UOHHOE

Cucrtembl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apy0eIKHOE JIMIIEH3UOHHOE

HyperV

CrnpaBo4HO-IPaBOBbIE CHCTEMBbI:

KOHCYJ'ILTaHTHJ'IIOCI CIIpaBO4YHO- OTCUYCCTBCHHOC JIMOCH3UOHHOC
ImpaBoBasd CUCTEMA

CpeacTBa aHTUBMPYCHOI 321U THI:

Kaspersky Endpoint Security mis OTEYECTBEHHOE JIHLIEH3HOHHOE

6usneca CranmapTHeIi Russian

Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe CBOOO/THO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexHoe CBOOOIHO pacIpoCcTpaHsieMoe
Robotic Operating System 3apy0exHoe CBOOO/THO PACIPOCTPAHIEMOE
CopelliaSim 3apy0OexHOe CBOOOIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apybexHOe CBOOOJIHO pacrpocTpaHsIeMoe
IMakeThl MPOrpPaMMHBIX CPEICTB H OGHOINOTEK:

AutoPsy 3apy0exHoe CBOOOHO pacIpoCcTpaHsieMOe
Interactive Disassembler (IDA) 3apybexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpasieHusi onéanorpaguyeckoii uHpopmanueii:

Zotero ‘ 3apy0exKHOE CBOOOIHO PaCIpPOCTPaHAECMOE
CepBHCHI B CITYKOBI:

Bind 3apy0exKHOE CBOOOIHO PaCIpPOCTPaHAECMOE
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeToanueckue 1 OlleHOYHbIE MATEPHAJIbI
MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOYJIs1)

B nponecce U3yuCHus JUCHUIIIIMHBL (MOI[y.IISI) «OCHOBEBI CTaTUCTUKU. ba3oBhIii» B paMKax
TCKYIICTO KOHTPOJIA YCIICBACMOCTU HUCIOJIB3YKOTCS TaKHUC BHUIbI y‘-IC6HOfI pa6OTBI, KakK JICKIIMH,
CCMHUHApPbI, JOMAIIHUC 3aJlaHusd, KOHTPOJIbHAA pa60Ta, a TaKXC pa3jIMdHbIC BHU/bL
CaMOCTOSTEIbHOM paGOTBI 06yqa10m1/1xc;1 o 3aJaHUI0 IperoaaBaTeyisd, HAIIPABJIICHHBIC Ha
pPa3BUTHE HaBBIKOB HpO(l)eCCHOHaHBHOﬁ JICKCUKH, 3aKpCIUICHUEC IMPAKTUICCKUX
HpO(i)eCCI/IOHaJ'II)HI)IX KOMHGTGHHHP'I, MOOIIPCHNUE HHUITUATUB.

ﬂeKI/;u}Z —  CHUCTEMATHUYCCKOC, IOCICI0BATCIIBHOC, MOHOJIOTHYECKOEC  HU3JIOKCHHUEC
nmpenoaaBaTciiceM yqe6H0ro Marcpuraia, Kak mpaBujIo, TCOPETHIYCCKOT'O XapaKTepa.
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B mpomecce nmekuuii peKOMEHAYETCS BECTH KOHCIHEKT JIEKI[MH: KPAaTKO M CXEMATHYHO
q)HKCHpOBaTb OCHOBHBIC HJCH, BBIBOABI U O606H.[CHI/I$I JICKIIMH., BbIACIATH BAaXHBIC MBbICIIHU,
KIIFOUCBBIC CJIOBA U TepMI/IHLI. HGOGXOI[I/IMO OTMCTHUTH BOHpOCLI NN MaTepI/IaJIBI, KOTOpLIe
BbBI3BIBAIOT 3any,Z[HeHI/I$I, U IIOIIBITATHCA HaﬁTH OTBCTHI B peKOMeHHOBaHHOﬁ JIHTepaType. ECJII/I
pa3obpaThCsi B MaTepuaie HE yaaercs, cleayeT chopMmyiaupoBaTh BOMPOC H 334aTh €ro
MIPETNO0/1aBaTeII0 Ha KOHCYJIbTAIIMU UM BO BPEMsI CEMHUHAPCKOTO (MPaKTHYECKOTO) 3aHSATHS.

Cemunap — 310 Qopma y4yeOHON NEATEIBHOCTH, MPOBOJAMMAs B y4eOHOM 3aBEICHUU IOJ
PYKOBOJICTBOM IpemnojaBaTelisi, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHusIX U APYrux popmax B3auMOACHCTBHUS.

Jlig ycrienmHoi noAroToOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATHSL U OCHOBHBIMU MaTepuajaMH, 4yTOObl MMETh BO3MOYKHOCTb AKTHMBHO Y4acTBOBaTh B
o0cyxnenuu. Taxke MOIE3HO MOATOTOBUTH BOIPOCHI U HJIIEH JJISi OOCYXKICHUS, YTO MOMOXKET
r1y0Ke OHATH MaTepUal U MPOoJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Jlomawnee 3a0anue — HaOOP 3a1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj AOMAIIHMMH 3aJaHUSMH Ba)XHO BHHUMATCIBHO O3HAKOMHTBCS C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30eKaTh TMEPErpy3KH W JIy4Yille yYCBOUTH Marepuai. crosib30BaTh pa3iU4HbIC HCTOYHUKHU
uH(pOpMaInH, BKIIOYas YIeOHUKH U OHJIAHH-PECYPCHI, 1JIs 00Jiee rITyOOKOTO MOHUMAHHSI TEMBI.

Konmponvhas paboma — micbMeHHas paboTa ¢ HaOOpPOM 3a/1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTrpaHUYEHHOE BpeEMSI.

[{enb KOHTPOJIBHOM PabOTHI — MOJYUYUTH CHEHATbHBIE 3HAHUS 110 OJJHOM UJIM HECKOJIBKUM
TeMaM JUCUHUILUIUHBI (MOYJIS) U MIPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

bonycnvie b6annibt — 3TO OIEHKH, KOTOPBIE CTYACHTHI MOTYT MOJYYUTh 3a BBHITIOJHEHHE
JOITOJIHUTECIIbHBIX 33}13HPII>1.

®opmar OOHYCHBIX OauIOB TMO3BOJIIET CTYACHTaM YIYYIIUTh OOIIYI0 OIICHKY IO
JTUCHUTIINHE (MOIIYJIIO) M CTUMYJUPYET YIiyOJIeHHOE U3yYeHHe MaTepuara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaNpaBlCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIBHBIX TEM M BOIPOCOB Y4eOHON JUCHUIUIMHBI (MOIYIIS).

B nporecce camoctosTensHON paboThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEH/1I0BaHHBIMU
MaTepHajaMM NP MUHUMAaJIbHOM YYacTHUHU MpernoiaBaTess. 3a1aul CTyIeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JIOMOTHUTEIBHBIX TEM, BBHITIOJHEHNE YI€OHO-NCCIIEI0BATEILCKUX
3aJIaHUM U IPYyToe€.

CucremMa OLeHHMBAaHUS Pe3y/IbTAaTOB 00y4eHHS 110 JUCHUILIMHE (MOAYJII0)

Kputepun nostyyeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHIHII M0
aucHuIImHe (Moay/r0) «OcHOBbI cTaTUCTUKH. Ba3oBbIii»

OrneHuBaHUE YPOBHSI Y4YEOHBIX JTOCTHMKEHHH OOydYaromuXcsl MO AUCHHUIUIHHE (MOIYIIO)
OCYIIECTBIISIETCS B BUE TEKYIIETO KOHTPOIISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOHN aTTeCTaIUH.

IIpome:xxyTouHasi arrecTauMsi 1O JUCIUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3aMeHd, TIPU 3TOM TIPOBOJIUTCS OIIEHKA KOMITETECHITHH, C(OOPMHUPOBAHHBIX 110 JUCIIHATIIHNHE.
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Jist OleHWBAaHUS TEKYIIETO KOHTPOJSL YCIEBAEMOCTH W IPOMEKYTOYHOH aTTeCTaIllH
UCTIONIB3YETCS IeCATUOAIUThHAS IIKaJla OLEHUBAHUS, KOTOPAask COOTHOCHUTCS C TPATUIIMOHHON
nATUOAJUTBHON IIKAJION CIEAYIOIMM 00pa3oM, €ClId MHOE HE YKa3aHO B CUIIIa0yce AUCITUTUIHHBI:

lecarudamnbuas IlaTubanabHas O0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl o
OLICHKA OLICHKA JUcCHMIIMHE (MOIYJIIO)
10 OTinyHO CTyIeHT TMOJIHOCTBIO BIQJICCT 3HAHWUSMHU, HM3JI0KCHHBIMU B
9 OTINYHO pabodeii mporpamme, W TIIYOOKO OCMBICISET TUCIHILIHHY
8 OTINYHO (MOIyB). On CaMOCTOSITEITEHO u JIOTHIECKU

MOCJICZIOBATEIBHO OTBEUAET HA BCE BOMPOCHI, AKIECHTHPYS
BHUMaHUE Ha HauOoJiee BaXXHOM. YMeEET aHaJM3UPOBATh,
CpaBHUBATB, KJIacCH(DHITMPOBATH, 000011aTh,
KOHKPETH3UpOBaTh M  CHUCTEMAaTU3UPOBaTh  HM3yUYCHHBIN
MaTepuaj, BBIJCNSS KIOYEBBIE MOMCHTHI W YCTaHABIHBAs
MPUIMHHO-CIICICTBEHHBIE  CBsi3u.  YeTko  (dopmynupyer
OTBETHI, YBEPEHHO MHTEPIPETUPYET Pe3yJIbTATHl aHATH30B U
JOPYTUX WCCIEAOBAHHN, a TaKXKe peIIaeT CIOXKHBIC 3afadH.
CTyJIeHT XOpOomo 3HAKOM C METOJaMHU HCCIEOBaHMUS,
HEOOXOMUMBIMH JIJIsl TIPAKTHYCCKON NESTETHbHOCTH, H yMEeT
CBSI3BIBATh TEOPETHUUECKUE ACTIEKThI JUCIUTUTHHBI (MOIYJIS) C
MPaKTUYCCKUMU 3aa9aMHu.

7 Xoporiio CryneHT o0nanaeT 3HAHUSAMM MPEAMETa MOYTH B IOJTHOM
6 Xopomo o0BemMe pabodeil TporpaMMBbl U CAMOCTOSATENHHO, JIOTHIECKH
MOCJICZI0BATEILHO ¥ BCECTOPOHHE OTBEUAST Ha BCE BOIPOCHI,
AKICHTUPYA BHUMAHUC Ha HaI/I6OJ'IeC 3HAYNUMbIX MOMCHTAax.
OH yMeeT aHaJIM3UPOBATh, CPABHUBATH, KIACCUPUIIUPOBATD,
0000m1aTh, KOHKPETH3UPOBATh H  CHCTEMATH3HPOBATH
H3y‘IeHHBII71 Marcpuall, BbIACIAA €ro KIIOYCBLIC ACIICKTHI U
yCTaHaBJIMBas MNPUINHHO-CJICACTBCHHEBIC CBs3H.
dopMyTUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJibTaThl aHAJIW30B W JIPYTHX MCCIEJAOBaHUN, a TakKkKe
pelIaeT CIOKHbIC CUTYAIMOHHBIC 33aun. CTYJeHT XOPOIIo
3HAKOM C METOAAMM HCCJICIOBAaHHUS, HEOOXOMMMBIMU IS
MPAKTUYECKOW  JICATENIbHOCTH, W  yYMEET  CBSI3bIBAThH
TEOPETHUUECKUE AaCIEeKThl TNpeaMeTa ¢ MPaKTHYSCKUMHU

3aJjadyaMu.
5 YILOBJ'ICTBOPI/ITG)J'ILHO CTy,Z[eHT oGnauaeT 0a30BBIMM 3HAHHSMHU II0 JUCIHHUIIINHEC
4 y,I[OBJ'ICTBOpI/ITeJ'ILHO (MO,Z[YJ'II-O), HO HUCIIBIThIBACT TPYAHOCTHU npu

CaMOCTOATENIbHBIX ~OTBETaX M  MCIIOJB3YET HETOYHBIE
dhopmynupoBkr. B X01e OTBETOB OH JOINYyCKAaeT OLIMOKH,
Kacaromuecss CyTH BorpocoB. CTYIEHT CIIOCOOCH pemaTh
TOJBKO CaMbleé TNPOCThIE 3aJlayd MW BIAJACEeT JIMIIb
MUHUMAaJIbHBIM HA0OPOM METOIOB UCCIICIOBAHMS.

3 He cnaun CryneHT He oBaelN 00s3aTeIbHBIM MUHIMYMOM 3HAHHH 110

2 He cnan NpeaMETY U HE MOKET OTBETUTh Ha BOIPOCHI, AaXKe €CIu

1 He cnan IpenojaBarTeNb  3aJaeT  JONOJIHUTEIbHBIE  HABOMSILIKE
BOITPOCHL.

I[I/ICI_II/IH.III/IH& (MOJIy.]'IB) «OCHOBEBI CTaTUCTHKH. ba3oBbIi» OLICHUBACTCA CJICAYIOIIUM

obpazom:
AKTHBHOCTH Bec |KoanuectBo Onucanmue
Jomarmrave 3amanus | 60% 14 HaGop 3anad nmo remam Henenu
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AKTHBHOCTB Bec |KonunyecTBo Onucanue
Koutponbhas pabdora | 20% 1 [Mucermennas pabota ¢ HabopoMm 3aad, KOTOPBIE HYKHO
PELIUTh 3a OTPAaHHYEHHOE BpEeMs
Ox3aMeH 20% 1 [TuceMeHHast unu ycTHast paboTa Hall 3aaHUCM,

HaIpaBJIEHHBIM Ha MTPOBEPKY MOTyYEHHBIX 3HAHUN U
HABBIKOB I10 TUCITUILTHHE (MOJIYJIIO)

B pamkax u3ydeHus AMCUUIUIMHBI (MOIYJISl) BO3MOXKHO MOJIydeHHEe OOHYCHBIX OaioB.

®opmyJa pacdyéTra HUTOrOBOHM OIEHKM MO0 JAUCHMIUIMHE (Moayaw) «OCHOBBI
cratucTuku. bazoBblii»: «0,6 X cpennee 3a qomamnue 3aganus + 0,2 X KOHTpoJIbHAs padoTa +

0,2 x s3x3aMeH».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUeE 32IAHUS

JomamHee 3aganue 1. OneHka M /10BepHUTeIbHble MHTEPBAJIbI B NPOAYKTOBOM
IKCIEPUMEHTe
3aganue:
JlaHbl naHHBIE MO BPEMEHM OTKPBITHS CTpPAaHUIBl (B MC) 10 M IOCIIE€ BHEAPEHMS
ONTUMU3ALMHU:
e Konrponrnas rpynmna (n=100): cpeanee = 1200 mMc, cTaHAapTHOE OTKJIOHEHHE =
300 mc
e Tecroas rpynna (n=100): cpennee = 1100 mc, cranaapTHoe oTkioHeHHE = 280
MC
[Toctpoiite 95% noBepuTEIbHBIE HHTEPBAIIBI I CPETHETO B KX 101 rpymie (C HOMOIILI0
t-pactipenencHus).
Hcnons3ys Oyrcrpan (1000 BBIOOPOK), MEpecTpoiliTe AOBEpUTENbHbIE HHTEPBAIBI U
CpaBHUTE C aHAJTUTUYECKUM METOOM.
OueHuTte pa3HULly CPEAHUX U €€ JOBEpUTENIbHBIN HHTEPBA.
CdhopmynupyiiTe BBIBOA: MOKHO JIM CYUTATh YIYUIICHHE 3HAYUMBIM?
TpeboBanus:
Kox na Python (NumPy, SciPy, pandas)
Busyanuzanus 10BEpUTEIbHBIX HHTEPBAJIOB
Kpatkwuit oTué€T ¢ uHTepnpeTanuen

JomamHee 3a1anue 2. A/B TecT ¢ MHOKeCTBEHHBIM TECTUPOBAHUEM U KOppPeKIueil
3amanmue:
Komanna mpoBena A/B TecT o 5 meTpukam:
e CTR, BpeMsa Ha caiiTe, KOHBEpCHS B IOKYIIKY, KOJHWYECTBO KJIMKOB, IIyOMHa
mpocMoTpa
ITomyuens! p-3nauenus: 0.04, 0.01, 0.06, 0.03, 0.08
IIpumenure:
e Meroxn bondepponu
o IlIpouenypy benmxamunu-Xoxo6epra (FDR)
Omnpenenure, Kakve METPUKU OCTAIOTCS 3HAYMMBIMU I10CIIE KOPPEKLIUH.
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OObsicauTe, movyemy BaxHOo KoHTpoiaupoBaTh FWER u FDR B mpomaykToBbIX

IKCIIEPUMEHTAX.
6. Ilpemnoxxute peKOMEHJAIMM [0  MHTEPIpPETAlMH  pe3yabTaTOB B  YCIOBHUSX
MHOECTBEHHBIX THUIIOTES.
TpebGoBanus:
e Pacuéthl ¢ noscHeHusMu
e (CpaBHEHUE METOJIOB KOPPEKIIUU
e BriBOAbI A IPOAYKTOBON KOMaH b
Jomamnee 3axanne 3. /IuHeiliHasi perpeccusi H yCKOpeHHe 3KCIIEPUMEHTOB
3amanue:
1. Jlaubl gannasie o 1000 monb3oBaTensax:
o Jlo skcniepuMenTa: Bpems Ha caiite (X)
o Ilpunaanexnocts k rpymnmne (T: 0 — koHTposb, 1 — TecT)
o Ilocne skcniepumenta: kouepcus (Y)
2. TloctpoiiTe TUHEHHYIO MOIETB:
o Y=L0+p1T+p2X+e
3. Ouenwnre 3pdexT BozaeicTBus (kodppumuent f1) u ero 3HaYMMOCTb.
4. CpaBHHTE C MOJIE/bIO O€3 KOBapuaThl X.
5. OObsicHUTE, KaK MHCIIOJIb30BAHME KOBapHaThbl IIOMOTAET YCKOPUTb SKCIIEPUMEHT
(YMEHBIIUTH JUCTIIEPCHUIO, IOBBICUTH MOLTHOCTB).
6. OueHure MOIMHOCTh TECTa IMpPH TEKYyIIeM pa3Mepe BBIOOPKH U MHUHUMAIbHOM
nerektupyemom s dexre (MDE = 0.5%).
TpeodoBanmus:
e Peanuzanusa monenu (statsmodels mu sklearn)
o Mutepnperanus ko3pPpUIHEHTOB U p-3HAUCHUH
e (OOocHOBaHUE NOJIB3bl KOBapUaT
IIpumepHbIe 3a1aHNS 1JIs1 KOHTPOJIbHON PadoThl
3aganue 1
1. Yro Takoe ToueuyHas ouenka? [lpuseaure npumep.
2. Kakue cBoiicTBa OLEHOK Bbl 3Haere? (HECMEUIEHHOCTb, COCTOSITEIBLHOCTD,
3¢ (HEeKTUBHOCTH)
3. Toctpoiite 90% noBepuTenbHbIM HHTEpBaAN A1 cpeanero npu X =50, s=10, n=25.
4. Kak U3MeHUTCS MHTEpPBaJl, €CIIU YBETUYUTh BEIOOPKY 10 100?
5. B uém cyTh MeTOZ1a MaKCUMAIBHOTO MPABAONIOA00Ms?
3apanme 2
1. Cdopmynupyiite HyIE€BYIO U aJbTEpHATUBHYIO TMIIOTE3bI 411 A/B TecTa 1o KOHBEpPCHH.
2. Uro Takoe p-3naueHue? Kak ero HTEpIpeTHPOBATH?
3. [laHbl 1Be TPYIIIBL:
e Konrpoas: 1000 nons3zoBareneit, 100 koHBepcHit
o Tecrt: 1000 I0JIb30BAaTENEH, 120 KOHBEPCHI
Beruncnure p-3Hauenue (z-Tect s A0JeH).
4. Kakosa momrHOCTh TecTa mpu MDE = 15%, o= 0.05, n = 1000?
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5.

[ToueMy Ba’KHO YUMTHIBATh MOIIIHOCTb JI0 3aITyCKa IKCIepUMeHTa?

3amanue 3
1. Yro Ttakoe koppemsauus [Iupcona? Kakossl e€ rpanuib?
2. B uém pazHuLa MeXIy KOppEsIHeld U MPUUYNHHO-CIIEACTBEHHON CBA3bI0?
3. ITlocTpoiiTe ypaBHEHHUE JIMHEHHOM perpeccuu 1o AByM Toukam: (1, 3) u (2, 5).
4. Yro Takoe R?*? Kak ero uHTEprpeTupoBaTh?
5. Kak nHenapamerpuueckue kpurepuu (Hanpumep, U-kputepuit ManHa-YHUTHH) TOMOTAIOT
B A/B Tectax?
3apaHus AJ1s1 MPOMEKYTOYHOM aTTeCTAIUM MO JUCHUILTHHE (MOAYJII0)
Ne n/m 3aganue OtBer Kommnerennus
1. I'e nentecoobpas3Ho MPoOBEPsITH OdunmanpHas YK-6
MaTeMaTHYECKyI0 KOPPEKTHOCTh JOKYMEHTAIIHS HITH
HCIIOJIB3YyeMbIX (hopmyi? Y4COHUKHU
2. YkaxuTe MeTo] 00eCIICUeHHSI ®duxkcanus seed reHeparopa YK-6
BOCIPOM3BOIMMOCTH CITY9aifHOU BBIOOPKH.
3. Kakoii mpuHIIMI JISKUT B OCHOBE pacyeTa AHanu3 cTaTUCTUYECKON YK-6
pasmepa BBEIOOPKHU Tiepe]l IKCIIEPUMEHTOM? MOIIHOCTH
4. Urto HE0OX0IMMO CIeNaTh MPU HemennenHo ocraHOBHUTH YK-6
OOHapyKeHNU STHIECKOTO KOH(IIMKTA B IKCTIEPUMEHT
xojie Tecra?
5. Sanumute Gopmyity Il pacuera X =(1/n)*Xx_i OIIK-1
BBIOOPOYHOTO CPETHETO 3HAYCHUSL.
6. Kak BeIrISIIUT (hopMyIia HeCMEIEHHO SN2 =3(x_i-x)"2/(n-1) OIIK-1
OTICHKU Jucrnepcun’?
1. [MpuBeaute Gopmyny ZOBEPUTETHLHOTO X +27* (o/\n) OIIK-1
MHTEPBAJIA JUISl H3BECTHOTO G.
8. Kak ¢opmainbHo 3anmceiBaeTcs CBOMCTBO lim(n—o0) P( I1K-3
COCTOSITEITFHOCTH OLIEHKHU?
9. Uro BelpakaeT Gopmysa p-3HaUCHUs B P(T>t YK-6
KOHTEKCTE HYJIEBOU rUnoTe3pl?
10. VYxkaxure GopMyy BEpOSITHOCTH OIINOKH o = P(otBeprayts HO OIIK-1
MEPBOTO POJIA.
11. Kak paccunteiBaeTcss MOLTHOCTh 1-B [K-1
CTaTUCTUYECKOro TecTa?
12. | [IpuBeaute Gpopmymy t-CTATUCTHKH IS t=(X-p)/(s/\n) [K-1

OJTHOH BBIOOPKH.
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13. | 3anummute hopmyry KodrppunreHTa r=cov(X,Y)/ (ox * oy) [K-3
koppensiuuu [Tupcona.

14, Kax BEITTIIIUT ypaBHEHHE TTPOCTOM y=p0+pl*x+¢ IK-3
JUHENHOH perpeccuu?

15. | Yro MUHMMHU3UPYET METO]l HANMEHBLINX Yy i-y 1)"2 [K-3
kBaapartos (OLS)?

16. | Ykaxwute popmyiy nonpaBku bonpepponu o new=oa/k [K-3
JUTSE MHO>KECTBEHHOT'O TECTHPOBAHUSI.

17. | Kak omeHuBaeTcst CHHKEHHE AUCIIEPCUH B Var(Y) * (1 - p"2) I1IK-6
metone CUPED?

18. UTto ncmonb3yercst sl KOHTPOJISI OITHOKHU B OyHkIus pacxoja anbha [1K-6
MOCJIEIOBATEIILHOM TECTHPOBAHUH? (Alpha spending)

19. OT KaKoi BeTMYMHBI 3aBUCUT \(Var) / \(n) [1K-6
MHHHUMAJIBHBIN TeTeKTHPYEeMBIH 3 exT
(MDE)?

20. Kakue mapamMeTpsl sSIBISIFOTCS. BXOTHBIMU Power, Alpha, MDE, TIK-6

JUTST CKPUIITa pacyeTa MOIITHOCTH ?

Variance
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