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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma auctumIuHbl (Moayiist) «OCHOBBI CTaTUCTHKH. ba3oBbIii» cocTaBieHa
B COOTBETCTBUH C (hefiepalIbHbIM TOCYJapCTBEHHBIM 0Opa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3zoBanus — maructpatypa o HampasieHuio 02.04.01 MaremaTtuka U KOMIIbIOTEpPHbIE HAYKH,
npopmwis MeToabl HCCIEAOBaHUI B MAaIIMHHOM OOyY€HHH, YTBEP)KICHHBIH MPHKA30M
MuHucTepcTBa HayKu M BhIiciiero odpasoanust Poccuiickoit ®eneparuu Ne 810 ot 23.08.2017
roja.

Uzyuenne aucuumiauHbl (Momyisi) «OCHOBBI CTaTUCTUKU. bazoBbIii»  MO3BOJISET
chopMUpOBaTh TOHUMAaHUE TEOPETUUYECKUX OCHOB U MPAKTUYECKUX METOJOB MaTeMaTHYeCKOM
CTaTUCTHKH, HEOOXOAMMBIX JUIsl aHalW3a JAaHHBIX, TPOBEPKM THUIOTE3, IOCTPOCHHUS
JIOBEPUTENIbHBIX MHTEPBAIOB U MPOBEACHUS MPOJYKTOBBIX SKCIIEPUMEHTOB, & TAaKKE pPa3BUTh
HABbIKM MHTEPIPETALUU CTATUCTUYECKUX BHIBOJIOB B YCIOBMSIX PEAJIBHBIX JAHHBIX U MPUHATHUSL
000CHOBAHHBIX PEIICHUH.

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

Hacrosimmas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIIaH 110 MPOrpaMMe MOITOTOBKH
maructpatypsl no HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
MeTonbl UCCIICIOBAaHW B MAIIMHHOM OOYYEeHHWM W BXOJWUT B BapUATHBHYIO YacTh bioka 1,
dopMHpyeMy0 yIacTHHKaMH 00pa30BaTeNIbHBIX OTHOIICHUH KaK AUCIHUILINHA MO BEIOOPY.

Jucnumimza (MOAy/b) JOCTYIHA K U3YyYEHHIO Ha 2 Kypce B 3 wiu 4 ceMecTpe Ha BIOOD.
JlocTynHa Ansi MPOXOXKIEHHS] TIPU YCIOBHM YCHEIIHOTO 3aBEPIICHUS TUCIHIUIMHBI (MOMYIIS)
«OcHOBBI pythony.

Leap u3ydyeHus: AUCUMILUIMHBI (MOAYJIA). MOATOTOBUTH CHEIHATUCTOB K 3((HEKTUBHON
paboTe ¢ KOJIMYEeCTBEHHBIMH JAAHHBIMH, 00ECHEYUB UX MHCTPYMEHTAMU JJIsl TOYHOTO aHAIIM3a,
OILICHKH HEOTpeAeNnEHHOCTH, TPOBEPKU TUMNOTE3 U MpoBeAeHus A/B TecToB ¢ MCHOIb30BaHUEM
MPOJIBUHYTHIX CTATUCTUYECKUX METOJOB, BKJIIOYas pabOTy C ratio-METpUKaMHU W TEXHHKaAMHU
YCKOPEHHS SKCIIEPUMEHTOB.

3agaum u3y4yeHus TUCHUIIMHBI (MOLYJIs1):

— OCBOHUTH OCHOBHBIE pacHpeieleHus, WX MapaMeTpbl W MNPUMEHEHHE B
MOJETUPOBAHUH PEATBHBIX MPOLECCOB;
— HAYYUTHCS CTPOUTHh W HHTEPIPETUPOBATH TOUECUHBIC M HWHTEPBAIBHBIE OLIEHKH C
MCIIOJIb30BaHUEM KJIACCUUYECKUX M YUCIEHHBIX METOJIOB (BKIItOUas OyTcTpar);
— TpUOOPECTH HAaBBIKM TMPOBEPKU CTATUCTUYECKUX THUIOTE3 C MPUMEHEHHUEM
[IapaMEeTPUUECKUX U HEMAPAMETPUUECKUX KPUTEPUEB;
— OCBOWUTH METOJbl aHAJIM3a 3aBUCUMOCTH MEXIY NEPEMEHHBIMHU: KOBapHallUs,
KOppesaLHus, JIMHENHAs pErPeECCHs;
— HAYYHUTbCS TPOEKTUPOBAThH, 3aIyCKaTh M aHAIM3UpPOBaTh A/B TecThl, BKItOuas
paboTy ¢ ratio-MeTpuKaMH ¥ MPUMEHEHHE TEXHUK YCKOPEHUS IKCIIEPUMEHTOB;
— pa3BUTb YMEHHE NPUMEHITh CTAaTUCTUYECKHE METOABl B  IPAKTUYECKOU
JIeATeTLHOCTH C MCTIOJb30BaHueM si3bika Python.
B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOLIMICS JOJIZKEH
3HamMb:
— OIIpEAEsIEHNUs], MapaMETPBI U XapAKTEPUCTUKU OCHOBHBIX PaCIpENCICHUN;

— TOYCYHBIC OILICHKHU U UX CBOﬁCTBa;
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METOJ MOMEHTOB U METO/i MaKCUMAJIbHOT'O IIPaB0No100us;

OCHOBHBIC IIPE/ICIbHBIE TEOPEMBI MATEMAaTUUYECKON CTATUCTUKY,

METO/MKA ITIOCTPOEHUS U BUJIbI JIOBEPUTEIILHBIX HHTEPBAJIOB,;

MeTouKa OyTcTparna Juis pa3IuyHbIX 3a/1a4;

HOHSTHS U QITOPUTMBI, CBA3aHHbBIE C TECTUPOBAHUEM THUIIOTES;

NOHATHE KOBapHallMM W pa3JIMYHbIe BUIBI KOPPEJLALMM, a TAKXKE 3HAYUMOCTH
KOppEJIALNA;

OCHOBHBIE ITOHSATHS IMHEHHON PETPECCUH;

ATaIbl U pa3IUYHbIe TEXHUKU A/B TecTupoBanus,

ratio-MeTpuKu 1 MeTO/bl ycKopeHus A/B TecTos.

ymembp:

BU3yaIM3UPOBATh IUIOTHOCTH M PACCUUTHIBATH XAPAKTEPUCTHKH Pa3IHMYHBIX
pacrpeeNeHU;

paccunThIBaTh U HHTEPIPETUPOBATH TOUEUHBIE OLICHKU Ha BHIOOPKE;

CTPOUTH JOBCPUTCIIBHBIC I/IHTepBaJ'H)I;

TECTUPOBATh THUIOTE3bl C IOMOINBIO IMAPAMETPHUYECKUX W HEMapaMeTpUYecKuX
KPHUTEPUEB;

ouu(pPOBHIBaTh 3aBHCUMOCTh MEXKIy CIy4alHbIMH BEJIMYMHAMU M OMNPEACIATH
3HAYNMOCTb 3aBUCUMOCTH,

HPOEKTUPOBATH, 3aITyCKaTh U aHAIN3UPOBaTh A/B TecTsl;

pabotarts c ratio-merpukamu B A/B Tecrax;

NPUMEHATH TEXHUKH U1l YCKOPEHUS TPOAYKTOBBIX SKCIIEPHUMEHTOB.

énaoems:

HaBBIKOM CTPOUTH paclpeieIeHus] U pacCUUTHIBATh UX XapaKTEepUCTUKH B python;
crocobaMM pacCUUTHIBaTh M HMHTEPIPETUPOBATH TOYEUHBIE M WHTEPBAJIbHBIC
OLICHKH,

OTIBITOM JI€JIaTh BBIBOJIbI C TOMOIIbIO TECTUPOBAHMSI TUIIOTES;

MPAKTUKOM HMCIONB30BaTh OyTcTpam Jis HMOCTPOEHUS OLEHOK WU TECTUPOBAHHUSA
TUIIOTE3;

OTIBITOM JIeJIaTh BBIBOJIbI O KOPPEJSLIMY U Kay3alllK CITydaifHbIX BEJMYUH,;
IPaKTUKOM 3amycKaTh, MOHUTOPUTH U OLIU(POBBIBATH Pe3yIbTaThl IpoBeneHus A/B
TECTOB;

Merongamu yCKOpEHHsI POAYKTOBBIX YKCIIEPUMEHTOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmnun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (POpPME caMOCTOATEIHHOU PabOTHI 00yYaIOITUXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nupukarop
KOMIIeTCHLIM U

IlepeyeHb MIAHUPYEMBIX
pe3yJbTAaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

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

VK-6.1.

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

VK-6.2.

YMeeT cTaBUTh pealnucTU4HbIE U
JOCTHKUMBIE LIEJIU, OTIPEENATh
IIPUOPUTETHI B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

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

OIIK-1.

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

OIIK-1.1.

3HaeT COBPEMEHHBIE METO/BI
MPHUKJIAJHON MAaTEMATUKH U
MAaIIMHHOTO 00yUYeHHs, a TAKKe
MIpOrpaMMHBIE CPEJICTBA
AHAJIM3a JAHHBIX, IPUMEHSEMBIE
B 3JIEKTPOHHOW KOMMEPIIUU ISl
pelieHns 3aga4d
NIEPCOHAIIM3ALINHN [TPEIIOKEHUM,
IIPOTHO3UPOBAHUSA CIIPOCA U
ONTUMU3ALUN
I10J1b30BATENBCKOr0
B3aUMOJENCTBHA

OIIK-1.2.

VMeeT BBISBIATD U
(hopManm3oBath 3a7a9n 00JIACTH
podeccnoHanbHON
JESATEILHOCTH B BUJIC
MaTeMaTHYECKUX ITOCTAHOBOK,
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BBIOMPATh ¥ IPUMEHSThH
COOTBETCTBYIOIINE METOJbI 1
aJITOPUTMBI, HHTEPIIPETHPOBATH
MOJTyYCHHBIE Pe3yIbTaThl U
MPeCTaBIATh X B opme,
MIOHSTHOM CIIENUaIACTaM
Pa3IUYHOTO PO

OIIK-1.3.

HmeeT nmpakTUUECKUNA OIBIT
pelIeHus IpUKIaaHbBIX 3a7a4 B
cdepe mpodecCHOHATBHON
NeSITeNIbHOCTH, BKJIIOYast padoTy
C peasbHBIMH HabopamMu
JAHHBIX, TIOCTPOEHHUE U OIIEHKY
KadecTBa MOJEIeH MaIlTiHHOTO
00y4eHus, a TAK)Ke y4acTHe B
MPOECKTHOU U
UCCIIEI0BATEIbCKON
JACATCIIbHOCTU, HaHpaBJ’ICHHOﬁ
Ha TOBEIIIIeHHe 3()PEeKTHBHOCTH
IUQPOBBIX TIATPOPM

[K-1.

Crioco0eH ompeensTs ooImue
(hOpMBI ¥ 3aKOHOMEPHOCTH
METO/IOB UCCIIENOBAHUN B
MAaIIMHHOM O0Y4YeHUN

[K-1.1.

3HaeT OCHOBHBIE TEOPETHUCCKHE
KOHIICTIIIUH U TTPUHIIUTIBI,
OTHOCSIIIMECS K METOAAM
HCCIIeIOBAaHUI B MAllTMHHOM
00yUYeHUH, a TAKXKE KITIOUCBBIC
3aKOHOMEPHOCTH M MOJIEIH,
KOTOPBIC TOMOTAIOT B aHAJIN3E U
HUHTEPIPETAINH JaHHBIX

[K-1.2.

YMeeT npoBOIUTH
CHCTEeMaTHYECKUI aHaIN3
00J1acTH pa3pabOTKH, BISBIISAThH
1 hopMyITUPOBaATH 00IIIHE
3aKOHOMEPHOCTH U TCHJICHITUH,
a TaKKe MPUMEHSATh METOIbI
WCCIIEIOBAHMUS JUIS TIOJTyYESHUS
HOBBIX 3HAHUIl U TOHUMAaHHS

[K-1.3.

HNmeet npakTUYECKUNA OTIBIT
paboTel B 001acTh
HCCJICIOBAaHUM B MAIlIMHHOM
o0OydJeHuH, BKIII0Yas y4acTue B
HAy4YHBIX NMPOCKTAX,
HUCCIEI0BAHUAX WIIN
MIPAKTHYECKUX 3aIaHUSX, T]Ie
OBLIY BBISBIIEHBI U OIIHMCAHBI
o6mue GpopMsl U
3aKOHOMEPHOCTH

IK-3.

CnocobeH permaTh 3a1a9u
npohecCHOHANBHON
JIeSITeNIbHOCTH, (POPMYITHPOBATH

MK-3.1.

3HaeT OCHOBHBIC TPUHIIUIIBI 1
METOJIbI PEeIICHUS 337124
npodeccuoHaabHON
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pe3ynbTaT, yBUIETh CIEACTBUS
MOJIYYEHHOT'O PE3YNIbTaTa

JESITENbHOCTH, a TAKXKE CIIOCOOBI
(dhopMynupoBaHHS U
IIPEICTABJICHUS PE3yIbTaTOB,
BKJTIOYasl aHaJIU3 MMOCIICICTBUN H
UX 3HAYMMOCThH B KOHTEKCTE
IIPOCKTa

[K-3.2.

YMeeT NpUMEHsTh
MaTEMaTHYECKUE U
KOMIIBIOTEPHBIE METOIBI IS
pelIeHusT KOHKPETHBIX 3a]1a4,
(hopMynpoBaTh YeTKHE U
000CHOBaHHBIC PE3YJIBTATHI, a
TaK)Ke aHaJIU3UPOBaTh UX
MOCJEICTBUS IS aJbHEUIITNX
JIEUCTBUI U PEUIEHUN

[IK-3.3.

Hmeet npakTUYECKU OIBIT B
pemeHny npodeccuoHaIbHbBIX
3ajJla4, BKJIIOYas y4acTue B
MIPOEKTAaX, I'71¢ ObLIM MOIYIEHBI
pe3yJsibTaThl U
[IPOaHAIU3UPOBAHBI UX
CJIEICTBHSI, YTO CIIOCOOCTBOBAJIO
IIPUHATHULIO O6OCHOB3HHI)IX
peuieHuit

[1K-6.

Crioco6eH pa3pabaTsiBaTh
nporpaMMHOe oOecTieueHne s
peUICHU MMPUKIIAAHBIX 3a1a4 B
chepe MalIMHHOTO O0Y4YCHUS

[1K-6.1.

3HaeT OCHOBHBIC SA3BIKU
MPOrPaMMHUPOBAHHS, METOIBI
pa3paboTKH MPOrpaMMHOTO
obecreueHus, a TaKxKe
MPUHIUIEI TPOSKTUPOBAHUS U
apXUTEKTYpPBI IPOrPAMMHBIX
CUCTEM, IPUMEHSEMBIX B cepe
MAaIIMHHOTO O0YYCHHSI

[1K-6.2.

YMeeT aHaau3upoBaTh
MPUKJIATHBIC 33a4H,
pa3pabaThiBaTh JITOPUTMBI H
peaIu30BbIBAaTh UX B BUAE
IIPOrpaMMHOTO 0OecTieueHus,
HCITIOJIB3YSI COBPEMEHHEIE
WHCTPYMEHTHI U TEXHOJIOTHH, 2
TaK)Ke MPOBOJIUTH TECTUPOBAHUE
Y OTJIAJIKY CO3JaHHBIX pEIIEHUN

[K-6.3.

HNMeeT NpakTHYECKUNA OIBIT
pa3pabOTKH MPOrpaMMHOTO
o0ecriedeHus B paMKax
PCATBHBIX IMTPOCKTOB, BKIIFOYAaA
ydacTue B KOMaHJax, rae ObuTi
YCIIEIIHO PeaIn30BaHbI
PEICHUA 11 KOHKPETHBIX
MPUKIIATHBIX 3371249 B cepe
npodeccuoHanbHON
JIeSITEIbHOCTH
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3. TemaTuuecku

M IJ1aH

Ne TpynoeMkocTb, akageMUYecKHe Yachl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasieia AMCHHILTHHb! Jexuun CeMuHapbl CamocrosTe (rexymuii
(Mony_]'[;[) KOHTPOJIb
(mpaktnyec | KonTpousn JbHAs yemesaemocTi)
KHe padoTta
3aHSATHA)
1 Pacnipenenenus u 8 15 25 JomarnrHue
OIICHKH 3aJJaHus
2 T'unoressr 1 A/B TecTh 8 15 25 Jlomarrnaue
3aJlaHus
3 3aBUCHMOCTH 8 15 2 25 Jlomarrname
CITyYaifHbIX BEUYNH 3aJlaHu,
KonTponbHas
pabota
4 [MponBunyThie A/B 6 13 21 Jomarnraue
TECThI 3ajaHus
IK3amen 4
Hmozo: 30 58 6 96
O6vem oucyuniunsvt (Mooy/is) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/m HaumeHoBaHMe pa3aesia THCHUTIIMHBI Coneprxanue TUCIUATUINHBI (MOIYJIsI) IO TEMaM
(MmonyJis)
1 PacnipeneneHus 1 OlleHKH JIVCKpeTHBIC U HENPEPBIBHBIC pachpeeIcHUs

CBolicTBa TOYEYHBIX OIIEHOK - 1

CBolicTBa TOYEUYHBIX OLIEHOK - 2

MeTo/1bl OCTPOEHHUS OLIEHOK

JloBepuTenbHbIE HHTEPBABI U YUCICHHBIE METOTBI

I'unoressr 1 A/B tectsl

BBenenue B runoTesbl ¥ NPOIYKTOBBIE SKCIIEPUMEHTHI
p-3HaueHHE, MUHUMAJbHBIH JCTEKTUpYyeMbId 3 dekT u
MOIITHOCTb

Kputepuit CTprofieHTa M TECTBI Ha TUCTIEPCUIO
MHOKECTBEHHOE TECTUPOBAHHUE U TIPOAYKTOBBIE TECTHI
KonrponbHas paboTa Ha ceMHHape

Henapamerpuueckue kpurepuu

3aBUCHMOCTbH CIyYaiHbBIX BETHYNH

3aBUCHMOCTH CITyJaiHbBIX BETHYNH
Koppensiuus

Jluneiinas perpeccus - 1
Jluneiinas perpeccus - 2

IIponsunyTeie A/B TecTs

YckopeHue NpoayKTOBBIX SKCIIEPUMEHTOB
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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
HEOTPAHMUYEHHBIM  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.

Ocnosnas numepamypa:

1. Kpemep, H. IlI. Teopus BeposiTHOCTEN M MaTeMaTHYeCKas CTaTUCTUKA : Y4€OHUK 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. — Texkcr :
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 //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/559584.

/Jlonoanumensvhasn numepamypa:

1. I'mypman, B. E. PykoBOACTBO K peUICHHIO 3aqa4 IO TEOPHUH BEPOSTHOCTEH W
MaTeMaTHUYeCKOl cTaTucTuke : yueOHuk ans By3oB / B. E. 'mypman. — 11-e u3z., mepepab. u
nor. — Mocksa : M3marensctBo FOpaiit, 2025. — 395 ¢. — (Bricmee o6pazoBanue). — ISBN
978-5-534-21643-1. — Texkcr : anexTpoHHbIH // O0pazoBarenpHas 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

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHMYECKON ©0a30i, COOTBETCTBYIOILEH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPaBUJIaM U HOPMaM M 00ECIIeYHBAIOIIEH POBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXIUCIUIUTMHAPHONW TIOATOTOBKH, IPAKTHYECKOW W HAaydHO-
MCCIIEI0BATEIBCKOM padoT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YUEOHBIM TJIAHOM.

[TomMerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENBbHOM pabOThl U MOMEIICHUS Ul XpaHEeHHUs U POYUIaAKTHYECKOTO
obcmyxuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yueHne qUCUUTUTMHBI (MOIYIA) 00ECTIeYMBACTCS B YUEOHBIX ayTUTOPHSIX, OCHAIICHHBIX:

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaAIbKYJIATOPAMU;

— CTIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOYAsl JEMOHCTPALIMOHHOE 000pyI0BaHHE.

[TomernieHus 47151 CAaMOCTOATENBHOM pabOTH 00y4YarOINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHUsI MHBAJIMJAMH M JIMLAMU C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbBS,
OCHAILICHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO NMOJKIIOYEHHs K ceTu «VIHTepHEeT» u
o0ecrieyeHHEM  JIOCTylla B 3JEKTPOHHYIO  MH(POPMALMOHHO-0OpA30BATENbHYIO  CpEdy
YHuBepcurera.

OOyuarouMess MpefocTaBisieTcs A0CTyn (B TOM 4HMCIE YHaleHHbI) K pecypcaM
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJIMOTEYHBIM CUCTEMAM, COBPEMEHHBIM Npo(ecCHOHAIbHBIM 0a3zaM
JAHHBIX 1 UH()OPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM):

Ne HaumenoBanme noprania Cceblika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubauoreka 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 moptan «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okno 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

[Tepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, MCIOJIB3YEMbIX IPH  OCYLIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOT0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnen3snonnoe / cB000IHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMLIEH3UOHHOE
Server)
Bbpaysepsi:
Sunexc.bpaysep OTEYECTBEHHOE 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

Cuctembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for 3apy0eIKHOE JIMIIEH3UOHHOE

HyperV

CrnpaBo4HO-IPaBOBbIE CHCTEMBbI:

Koncynsrantllintoc: cnpaBo4yHO- OTEUECTBEHHOE JIMIIEH3UOHHOE
MpaBoBasi CUCTEMA

CpeacTBa aHTUBMPYCHOI 321U THI:

Kaspersky Endpoint Security mis OTEYECTBEHHOE JIHLIEH3HOHHOE

6usneca CrangapTHbIi 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 3apy0OexHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeThl MPOrpaMMHBIX CPEICTB H OHOINOTEK:

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. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO U CHUIIJIMHBI (MOI[yJ'lﬂ)

B nmponecce U3yuCHust JUCHUIIIIMHBL (MOI[y.TISI) «OCHOBBI CTaTUCTUKU. ba30oBhIi» 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 HHUIIUATUB.

ﬂeKI/;u}Z —  CHUCTEMATHUYCCKOC, OCICa0BAaTCIBHOC, MOHOJIOTHYECKOEC  H3JIOKCHHUEC
nmpenoaaBaTciiceM yqe6H0ro Marcpuraia, Kak mpaBujIo, TCOPETHIYCCKOT'O XapaKTepa.
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B mpomecce nmekuuii peKOMEHAYETCS BECTH KOHCIHEKT JIEKI[MH: KPAaTKO M CXEMATHYHO
(buKCUpOBaTh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHHS JICKINH, BBHIICISITH Ba)KHBIC MBICIH,
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 (hopMa y4eOHON NesATETbHOCTH, MPOBOANMAS B yU€OHOM 3aBEACHUU O[T
PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
IPAaKTUYECKUX 3a/laHUSAX U IpYTux (opMax B3aMMOAEHCTBHSL.

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
I1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 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, BKITIOYas YIeOHUKH U OHJIAHH-PECYPCHI, I 0oJiee rITyOOKOT0 MOHUMAHHSI TEMBI.

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

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

bonycnvie b6annbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIOJHEHHE
JOITOJIHUTECIIbHBIX 33}13HPII>1.

@®opmar OOHYCHBIX Oa/UIOB TMO3BOJIIET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCIUIUINHE (MOAYJII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepHara.

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

B nporecce camoctosTensHON paboThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEH1I0BaHHBIMU
MaTepHajaMM NP MUHUMAaJIbHOM YYacTHUHU MpernoiaBaTess. 3a1aul CTyIeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BHITIOJHEHNE YI€OHO-NCCIIEA0BATEICKUX
3aJJaHUI U IPYTOE.

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 JOCTHMIKEHHH OOydYaromuXCsl MO AUCHUIUIHHE (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
HCIIOJIB3YCTCA I[eCSITI/I6aJIJ'H>Ha$I KajJla OLCHHUBAHUA, KOTOpasd COOTHOCUTCA C TpaHHHHOHHOﬁ
nATUOAJUTBHON IIKAJION CIEAYIOIMM 00pa3oM, €ClId MHOE HE YKa3aHO B CUIIIa0yce AUCITUTUIHHBI:

JecarudasnbHas IlarnéanabHas OO0mas xapakTepUCTHKA pe3yJbTaTa 00y4eHus! 1o
OLIEHKA OLICHKA JAMCUHMILIMHE (MOLYJIIO)
10 OTnaHO CTyZneHT TMONHOCTBIO BIa/ieeT 3HAHWAMH, HM3IIOKEHHBIMHA B
9 OTIMYHO paboueii mporpamMme, W TIYOOKO OCMBICISIET AMCUUILIHHY
8 OTINYHO (MOyTB). On CaMOCTOSITEITEHO u JIOTHIECKU

MOCJICZIOBATEIBHO OTBEUAET HA BCE BOMPOCHI, aKIECHTHPYS
BHUMaHHE Ha HamOoJiee BKHOM. YMEET aHalIM3HPOBaTh,
CpaBHUBATB, KJIacCH(DHITMPOBATH, 000011aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTU3UPOBaTh  HM3yUYCHHBIN
MaTepHall, BBIJCTSAS KIFOYEBbIE MOMEHTHI W yCTaHABIUBAs
MPUYUHHO-CIICJICTBCHHBIE  CBi3u. Uerko  dopmymupyeT
OTBETHI, YBEPEHHO HUHTEPIPETUPYET PE3YJIbTAThl aHAINU30B U
JNPYTUX MCCICAOBAHUM, & TaKXKe pEIIaeT CIIOXKHbBIC 3ajadu.
CTyIeHT XOpomOo 3HAaKOM C METOAaMH HCCIIeOBaHMUS,
HEOOXOMUMBIMH JJIsl TIPAKTHYSCKON NESTETHbHOCTH, U yMEeT
CBSI3BIBATh TCOPETHUUECKUE ACTIEKThI JUCUIUIUIHHBI (MOAYJIS) C
MPaKTUYECCKUMU 3aauaMHu.

Xoporro CryneHT oOnamaeT 3HAHUSAMH TMPEAMETa MOYTH B TOJTHOM

6 Xopoo o0BemMe pabodeil TporpaMMBbl U CAMOCTOSTENBHO, JIOTHIECKH
MOCJICZI0BATEILHO ¥ BCECTOPOHHE OTBEUAST Ha BCE BOIPOCHI,
aKIEHTUPYS] BHUMaHUE Ha HAnOoJee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIUPOBATH,
000011aTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATH
M3YUYCHHBIH MaTepuan, BBIACISS €ro KIOYEBbIC acleKThl U
yCTaHaBJIBas MNPUIUHHO-CJIICACTBCHHEBIC CBsI3H.
dopMynUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJibTaThl aHAJIW30B W JIPYTHX MCCIEJAOBaHUN, a TakKkKe
pelIaeT CIOKHBbIC CUTYAIMOHHBIC 3aaun. CTYJEHT XOPOIIO
3HAKOM C METOJIaMH HCCIICJOBaHUS, HEOOXOIUMBIMH JUIS
HpaKTH‘-IeCKOfI JCATCIBHOCTH, u yYMEET CBS3bIBATH
TEOPETUYECKUE AaCHeKThl MpeaMeTra C MPAKTHYCCKUMHU

3aJa4aMu.
5 VYnosnerBoputenbHO | CTyneHT o0namaer 0a30BBHIMH 3HAHUSMHU IO JTHCIUILINHE
4 YV 10BIETBOPUTENHHO (Monyiro0), HO HCIIBITHIBAET TPYIHOCTH npu

CaMOCTOSTEJIbHBIX ~OTBETaX M  HCIOJb3YET HETOYHbIC
¢dbopmynupoBkH. B xo7e O0TBETOB OH JOMycKaeT OHIMOKH,
Kacaromuecst cyTu BompocoB. CTymeHT crmocoOeH pemaTh
TOJNIBKO CaMmble TMPOCThIE 3aJadd W BIAJEET JIHIIb
MUHUMAaJIbHBIM Ha0OPOM METOIOB MCCIIEIOBAHHUA.

3 He CIaH CTy,Z[eHT HC OBJIAACI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 1O
He ClIaH npeaAMCETy MU HEC MOXKCT OTBCTUTb HaA BOIIPOCHI, JAKE CCIIN
1 He choaH npenoagaBaTeiib 3a1acT JOITIOJIHUTCIIBHBIC HaBOJAIINEC

BOIIPOCHI.
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Hucuunnuna (Moysib) «OCHOBBI CTATUCTHKU. Ba3oBbIil» OlleHUBAETCS CIEAYIOIINM

obpazom:
AKTHBHOCTH Bec |KoauvecTBO Onucanne

Homamnue 3aganus | 60% 14 Hab6op 3amau mo Temam Heaenu

KonTtponbsnas padora | 20% 1 [Mucermennas pabota ¢ HaOOpOM 3a51a4, KOTOPbIE HYKHO
pEIIUTh 3a OTPAaHUYCHHOE BPEeMs

DK3aMeH 20% 1 ITucbMeHHast WM yCTHasE paboTa HaJl 3a1aHUCM,
HAaIpaBJICHHBIM Ha TIPOBEPKY MOIYYCHHBIX 3HAHUI U
HABBIKOB I10 TUCIUTUTHHE (MOJIYIIIO)

B pamkax u3y4deHus IUCHUIUIMHBI (MOAYJIS ) BOBMOXKHO MOJTydeHUEe OOHYCHBIX OalljIoB.

@opmyJia pacyéTa UTOrOBOM OLIEHKH M0 JAUCHMIUVIMHE (MOay/i) «OCHOBBI
craTucTuku. Ba3zoBblii»: «0,6 X cpennee 3a nomamaue 3aganus + 0,2 X KOHTpOJIbHAS padoTa +
0,2 x sK3aMen».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAOIIUXCS 110 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe JoMAIIHUE 3aaHUS

JomamHee 3aganue 1. OneHka M J0BepHTeIbHbIe MHTEPBAJIbI B IMPOIYKTOBOM
IKCIIePUMeHTe
3ananmne:

1. [Janbl JaHHBIE 110 BpPEMEHU OTKPBITHUS CTPAHULBI (B MC) /10 U IIOCJIE BHEAPEHUS

ONTUMU3ALINHN:
e Konutponsnas rpymnmna (n=100): cpeanee = 1200 mc, cTaHAapTHOE OTKJIOHEHHE =
300 mc

e Tecropas rpynna (n=100): cpennee = 1100 mc, ctanaapTHoe oTkioHeHHE = 280
MC

2. Tlocrpoiite 95% noBepuTenbHBIC MHTEPBAIIBI LISl CPETHETO B KAXKIOH TPpyIIIE (C TOMOIIBIO
t-pactipenenenus).

3. HUcnons3yst Oyrcrpan (1000 BBIOOpPOK), MEpPECTpOTE ITOBEpHUTEIHHBIC WHTEPBAIBI U
CPAaBHUTE C aHATUTUYECKUM METOOM.

4. OreHnTe pa3HUIy CPEIHUX U €€ JOBEPUTEIbHbIN HHTEPBAIL.

5. Cdopmynupyiite BEIBOJ: MOKHO JIM CUUTAThH yAyUYIIEHHE 3HAUUMBIM?
TpeboBanus:

o Kox na Python (NumPy, SciPy, pandas)

e Busyanuzauus 1oBepuTENbHBIX HHTEPBAIOB

e Kparkuii oTu€T ¢ HHTEpPIpETALIUECH

JomamHee 3axanue 2. A/B TecT ¢ MHOKeCTBEHHBIM TECTHPOBAHUEM M KOppeKIue
3aganue:
1. Komanpna nposena A/B Tect o 5 MeTpukam:
e CTR, Bpems Ha caiiTe, KOHBEpCUSl B IOKYIIKY, KOJIMYECTBO KIIMKOB, INIyOMHA
pocMoTpa
2. Tlomyuens! p-3nauenus: 0.04, 0.01, 0.06, 0.03, 0.08
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[Ipumenure:
e Merox bondepponu
o Ilpouenypy benmxamunu-Xoxo6epra (FDR)

4. Omnpenenure, KaKUe METPUKH OCTAKOTCS 3HAUUMBIMH 110CJIE KOPPEKLIUH.
5. OObsicHuTe, mnouemy BaxHO KoHTpoiaupoBaTb FWER u FDR B mnpoaykToBbIX
JKCIIEPUMEHTAX.
6. Ilpeanmoxkure peKOMEHJALMU [0 UHTEPIPETAalUd  Ppe3ylbTaTOB B  YCIOBHUAX
MHO>KECTBEHHBIX THUIIOTE3.
TpebdoBanmus:
o Pacuérsl ¢ nosgcHeHusIMu
e (CpaBHEHHE METOJIOB KOPPEKIIUU
e BrIiBoabI 1151 TPOAYKTOBOM KOMaHbI
Jomamnee 3aganue 3. J/InneilHasi perpeccusi M yCKOpeHHe IKCIIEPUMEHTOB
3aganue:
1. Janbl ganasie o 1000 moap30BaTensx:
e Jlo sxcriepuMeHTa: BpeMsi Ha caiire (X)
o Ilpunaanexuocts k rpynmne (T: 0 — xkoHTpoIsB, 1| — TECT)
e Ilocne sxcnepumenta: kouepcus (Y)
2. TlocrtpoiiTe TMHEHHYIO MOJIEIB:
o Y=p0+p1T+p2X+e
3. Ouenure ¢ ekt BozaeicTBus (koddduunent 1) u ero 3HaYNMOCTb.
4. CpaBHHTE ¢ MOJIebIO 0€3 KOBapuaThl X.
5. OObscHUTE, KaK HCIOJb30BAHHE KOBAapHAThl IOMOTAeT YCKOPHUTh SKCIEPUMEHT
(YMEHBIIUTH TUCTIEPCHUIO, TOBBICUTH MOLTHOCTB ).
6. OueHuTe MOIMHOCTh TECTa IMpPH TEKYyIIeM pa3Mepe BBIOOPKH U MHUHUMAIbHOM
nerektupyemom 3dpdexre (MDE = 0.5%).
TpeboBanus:
e Peanuzanusa monenu (statsmodels min sklearn)
e HHurepnperanus K03QPUINEHTOB U p-3HAYEHUI
e O60CHOBaHUE I0JIb3bI KOBAPHUAT
IIpumepHbIe 3a1aHUA 111 KOHTPOJIbHON PadoThl
3ananme 1
1. Yro takoe ToueuHas orenka? [IpuBeaure npumep.
2. Kakme cBoiictBa OmeHOK BBl 3Haere? (HECMEHNIEHHOCTh, COCTOSITEIHLHOCTD,
3¢ ()EeKTUBHOCTBD)
3. Toctpoiite 90% noBepuTeNbHBIN HHTEPBAI A5 cpeanero npu X =50, s=10, n=25.
4. Kax U3MEHUTCS MHTEpBaJ, €CIIM YBEIMYUTh BEIOOPKY 10 100?
5. B uém cyTh MeTo/1a MaKCUMaJILHOT'O TPaBONO 100U ?
3aganue 2
1. ChopmynupyiiTe HyI€BYIO U aJbTepHATUBHYIO runoressl A7 A/B Tecta mo KoHBepCcHH.
2. Uro Takoe p-3naueHne? Kak ero MHTEpIpEeTHPOBATH?
3. [aHbI 1BE TPYIIIBL:
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e KonTposs: 1000 nons3oBarenei, 100 konBepcuii

e Tecr: 1000

120

M0JIb30BaTelICH,

Brruucnure p-3Hauenue (z-TecT A q0J1ei).
4. Kaxkosa momrHocTh TecTa mpu MDE = 15%, o = 0.05, n = 1000?

5. Tloyemy BaXXHO yYUTBIBaTh MOIIIHOCTb JI0 3aIlyCKa dKCIIEpUMEHTA?

3aganue 3

1.

Urto takoe koppensiuus [Tupcona? KakoBsl €€ rpanuiibi?

KOHBEPCHI

2. B uém pazHuia Mexay Koppessiiuei ¥ MpUInHHO-CIICICTBEHHOW CBS3bIO?
3. ToctpoiiTe ypaBHEeHHE TMHEHHON perpeccu 1o AByM toukam: (1, 3) u (2, 5).
4. Yro Takoe R*? Kak ero uHTeprpeTupoBarh?
5. Kak nenapamerpuueckue kpurepuu (Hanpumep, U-kputepuii MaHHa-YUTHH) OMOTatOT
B A/B tectax?
3agaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)
Ne 3anaHue OtBeTt Kommnerenuus
n/n
1. | Kak xomMaH]a MOXKET COTJIacOBATh Uepe3 COBMECTHYIO MOCTAHOBKY YK-6

MeTpuku Uit A/B tecta? THIIOTE3 U MPHUOPUTH3ALNIO

2. | 3aueM HyXHa MpenBapUTEIbHAL Uro6s! n36exats p-hacking n YK-6
perucTpanys dKcrepuMeHTa? 00€ecTeYnTh BOCIPOU3BOANMOCTh

3. | Kak nnanupoBaTh BpeMsi Ha aHaITN3 C yuérom cOopa JaHHBIX, YK-6
Pe3yabTaTOB IKCIIEPUMEHTA? [IPOBEPKHU TUIOTE3, BATUIALNN

4. | Kak oueHUTb CBOIO YPPEKTUBHOCTH B 1o xauecTBy BBIBOJIOB, CKOPOCTH YK-6
MPOBEICHUH YKCTIEPUMEHTOB? UTepanui, BIUSHUIO Ha TIPOTYKT

5. | Yro Takoe ToueyHas oreHka? YucaoBoe 3HAUCHHE, OIIK-1

OIICHUBAIOIIIEE MTApPaAMETP
(HampuMep, BBIOOPOYHOE CpeHee)

6. | [ToueMy Ba)KHO IUTAHUPOBATH Pa3Mep UTo0bI 00ECTICUUTH IOCTATOYHYIO OIIK-1

BbIOOpKH 3apaHee? MOIITHOCTb U M30€KaTh JIOKHBIX
BBIBOJIOB
7. | Yro 3HaunT "HecMelénHas orenka'? Eé maTemaTHnueckoe OXUIaHHUE OIIK-1
PaBHO UCTUHHOMY 3HAYEHHIO
napamerpa
8. | Uro Takoe MOITHOCTH TecTa? BepositHocTh 0TBeprayTh Ho, KOTIA OIIK-1
OHa JIO)KHA
9. | Yro Takoe koBapuata B A/B tecte? IlepemenHas, koppenupyromas ¢ [K-1
METPUKOH, UCTIOJIb3yeMast IS
CHIDKCHHS JIUCTICPCHH
10. | Yro takoe R?? Jonst 00bsICHEHHOW qUCTIEpCHH [K-1
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11. | Kakue 3aKk0OHOMEPHOCTH BayKHEI TIPH Yuét ce3oaHOCTH, 2P HEKTOB IIK-1
uHTeprperanuu A/B TecToB? 00y4eHus1, ceTeBbIX AIPPEKTOB

12. | Kak mammHHOE 00y4eHUE MPUMEHSIETCS Jnst mporuo3upoBaHus, [K-1
B aHaJIM3€ SKCIIEPUMEHTOB? CerMEeHTAaIlH, CHUKCHUS

JHCTIEPCUT
13. | Yro Takoe AOBEpUTEILHBIN HHTEPBA? HNHurepBan, HAKPBIBAOIIUN [K-3
rapaMmeTp ¢ 3aJJaHHOH
BEPOSITHOCTBIO
14. | Yto Takoe p-3HaueHHE? BeposiTHOCTD MTOITyYnTh TaKHE WITH IK-3
Oosee 3KCTpeMalIbHBIE JTaHHbIE [TPU
BepHOH Ho

15. | Kakoii kputepuii ncronb3yercs Ais t-xkputepuit CThrofieHTa [K-3
CpaBHEHHMS CpPeIHUX ABYX Ipymnin?

16. | Kak uHTEpnpeTHPOBaTH OTCYTCTBUE OTO0 HEe A0Ka3aTeIbCTBO OTCYTCTBUS [K-3
3HaunMoro 3ddexra? ¢ dexTa, BO3SMOXKHO,

HEZ0CTaTOYHAsl MOIIHOCTh

17. | Kak peann3oBaTh pacuéT p-3HAYCHUS B UYepes scipy.stats.ttest_ind wim I1K-6
Python? aHAJOTHYHBIE (PYHKIIUN

18. | Kak aBromMaTu3upoBath cOOpP METPUK UYepes ETL-nmaiinnaitabr, APL 6a3br [1K-6
nist A/B tecta? JAHHBIX

19. | Kak BepcroHHPOBAThH KOA Yepes Git, ¢ Teramu Ha Bepcuu [1K-6
3KcrepuMeHTa’? aHanus3a

20. | Kak TecTupoBaTh KOPPEKTHOCTD IOnuT-TECTHI, MOKH, IPOBEpPKA HA [1IK-6

CTAaTHCTUYECKOTO Koma?

CHHTCTUYCCKUX JJaHHBIX
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