LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXJIEHA

Pemennem Ydenoro cosera

AHO BO «llenTpanbHblii yHUBEPCUTET»
«25» mas 2026 r.

[IpoTtokom Ne 2

Pabouasi nporpamMma qMCHUIIMHBI (MOLYJI51)
«OcHOBBI cTaTUCTUKU. IIpoABUHYTHII ypOBEeHB»

Hanpasienue noarorosku: 02.04.0/ Mamemamuka u komnvlomepHule HAVKu

Hanpasiennocts (mpo¢uiib) NOATOTOBKU: Ynpasienue komanoamu

paspabomku

KBannduxkanus (crenens) BbINYCKHUKA. Ma2uUcmp

®opma o0yueHus: ounas

Cpok ocBOeHUSI MPOrpaMMBbI: 2 200a

I'ox nadopa: 2026

[IOKYMEHT MOAMMCAH MockBa
BNEKTPOHHOW NOANNCHIO
2026

0215B0C000D1BIFEBA4AITEEG3IEOC27D4

3.01.2026 70 13.04.2027

DNEeKTPOHHBIA JOKYMEHT



DNEeKTPOHHBIA JOKYMEHT

Conep:xkanue

1. KpaTkasi XapaKTepUCTHKA TUCHHIITHHBI (MOIIYJIIM) «...vvveiiieiireeiieeesireessiessssaeessseesssnesssnessssenesssessssnes 3
2. TlepevyeHb IVIAHUPYEMBIX PE3YIABTATOB OOYUECHMS . ......c.veevverereearrirreaseessesseesesneeseesnesseessesressnssresseensens 5
3. TEMATHUECKHIA TIITAH ........ciueiutiitiattiitesttetesteeatestesteesbesbe e e e be s bt e st e ebeeabesbeebe e bt s bt e b e ekt e n b e nbeeb b e besbeenbesbeeneeneas 7
4. Conep:KaHUE TUCHMIITHHBI (MOJIYJIIH) .. .eoiutiiuriatteteesteesiresssessseeseesseessesasseasseaseesseesseessnessnesneesseenseessees 7
5. Y4eOHO-METOIMUYECKOE OOCCIICUECHIIE ............vvvveieeeeiiiistreeeeeseessasissbeeeeesssssasbsrssesssssssssbsressssssssssssrrsssses 9
6. MaTepHaJbHO-TEXHHYECKOE OOCCIICUECHME ..........vveveereesierssreaseeteesseesseesseesssessseasesssessssessssaseanseensenns 9
7. MeTOAUYECKHE H OLIEHOTHBIE MATEPHAIIBI .....c..vivereesrereaneianesseesresseessesressessnesseesnesresssesressesssesseesenns 11



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamma auctumianHbel (Moayssi) «OCHOBBI CTaTUCTUKHU. [IpoaBUHYTHIN
YPOBEHB)» COCTaBJIEHA B COOTBETCTBHU C (eIepajbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BBICIIETO 00pa3oBaHMs — MarucTpaTypa no HampasieHuto 02.04.01 Martematuka u
KOMITBIOTEPHBIE HAayKd, OpoQuib YIpaBlIeHHE KOMaHIAMH pPa3pabOTKH, YTBEP>KACHHBIN
npuka3oM MuHHCTEpPCTBA HayKH M BbIcIiero oopasoBanusi Poccuiickoit ®denepanuu Ne 810 ot
23.08.2017 rona.

Nzyuenue nucuuruinnbl (Moayisi) «OCHOBBI CTaTUCTUKH. [IpoABHHYTHINH YPOBEHb» UTPaeT
KITFOYEBYIO POJIb B (GOPMHUPOBAHUH Y CTYJICHTOB HABBIKOB aHAIN3a, MHTEPIIPETAIUU U 000011IeHUS
JTAHHBIX, HEOOXOIUMBIX Ul MPHHATUS OOOCHOBAHHBIX PEIICHUI HAa OCHOBE KOJMYECTBEHHOM
uHpopmanuu. OCBOCHHE MPOABHHYTHIX CTATUCTHYECKUX METOJOB IO3BOJSET CIEIHATUCTaM
a¢dhekTHBHO paboTaTh C JaHHBIMH, CTPOUTH HAJIEKHBIE BBIBOIBI © 00OCHOBBIBATH CTPATETUICCKUE
pELICHUS B YCIOBUAX CIOKHON U JMHAMUYHOU PEAIIbHOCTH.

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

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
VYrpasieHue KOMaHIaMH pa3paOb0TKU U BXOJUT B BapUATHBHYIO yacTh bioka 1, hopmupyemytro
Y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH KaK TUCIMILIMHA 10 BHIOOPY.

Jucnumimza (Moayiab) usydaercss Ha 1 miam 2 kypce Bo 2 wiu 3 ceMecTpe Ha BBIOOp,
JOCTYITHA JUI TPOXOKICHUS TPU YCIOBHH YCIICHIHOTO 3aBEPIICHUS TUCIMIUIMHBI (MOIYIIS)
«OcHoBbI Pythony.

Leap u3yyeHus AUCUMILUIMHBI (MOAYJs): chOpMHUPOBATH y CTYIEHTOB TEOPETUYECKUE
3HAHUS U MPAKTHUECKUE HABBIKM B 00JACTH MAaTEeMAaTUYECKOH CTaTUCTHKH, HEOOXOIUMBIE IS
KOPPEKTHOI'O aHaJln3a JaHHbBIX, MOCTPOEHUS OIIEHOK, IMPOBEPKM TUIOTe3 M mpoBeneHus A/B
TECTOB B YCJIOBUSIX PEalbHBIX 3a/1a4.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— OCBOMTb KIIFOUEBBIE MOHATHUS TEOPUU BEPOSITHOCTEN U MaTeMaTHUYE€CKON CTaTUCTHKU:
pacnpezeneHus, OLEHKH, JOBEPUTEIIbHbBIE HHTEPBAJIbI, TUTIOTE3bI;
— HAY4MUTbCS IPUMEHSATh METO/Ibl TOUEUHOTO U MHTEPBAJIHLHOTO OLICHUBAHMSI, BKIIIOUAs
METO/1 MOMEHTOB U MaKCHUMaJIbHOI'O MPaBA0no 00Ms;
— OCBOUTb TEXHUKHM IIPOBEPKU CTAaTUCTUYECKUX THUIIOTE3 M MHTEPIpETAlMU HX
pE3yJIbTaTOB,;
— pa3paboTaTh HAaBBIKHM IPOEKTUPOBaHUA U aHanu3a A/B TecToB ¢ yuéToM MOILIHOCTH,
pa3Mepa BBIOOPKU U KOPPEKTHOCTH BHIBOJIOB,;
— TPUOOPECTH OMBIT pabOTHI C KOPPETAIUCH, KOBApHAITUEH 1 IMHEWHON perpeccue,
a TaKKe MpUMEHEeHUs MeToa OyTcTpana U 6a30BbIX MOHATHI TeOpUr HHPOPMAIIH.
B pe3yabTare 0cBOCHUSA QM CHUIUIMHBI (MOAYJIs1) 00y4AKOIIMIACH T0JIKEH:
3Hamb:
— OIIpENEIeHMs], TapaMeTPhl U XapaKTEPUCTUKH OCHOBHBIX PaCIpECIICHUN;
— TOYEYHBIE OIIEHKU 1 UX CBOWCTBA;
— METOJ] MOMEHTOB U METOJ] MaKCUMAJILHOTO MPABJIONI0100HS;
— OCHOBHBIE IIPEJIENIbHBIE TEOPEMbBI MATEMATUYECKON CTaTUCTHKU;

— METOJMKAa IIOCTPOCHHUS M BUIABI JOBEPUTCIBHBIX 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 TectupoBaHus;

0a30Bble MOHATHUS TEOPUU UH(OPMALIH.

ymembp:

BU3YAJIU3UPOBATE IUIOTHOCTH MW PACCUUTBIBATH XAPAKTCPUCTUKH PA3JIMYHBIX
pacrpeeNeHu;

pacCcUUTHIBATh U HHTEPIIPETHPOBATH TOUCUYHBIE OIICHKH Ha BHIOOPKE;

CTPOUTH JOBCPUTCIILHBIC I/IHTepBaJIBI;

TECTUPOBATh THIIOTE3bl C MOMOUIBIO IMAPAMETPUUYECKUX W HEMapaMeTPUUECKUX
KpPUTEPUEB,

OolM(POBHIBATh 3aBUCUMOCTh MEXKIY CIy4ailHBIMH BEIMYMHAMHU W OMPEICINAThH
3HAYNMOCTh 3aBUCUMOCTH,

IPOEKTHPOBATH, 3aITyCKaTh U aHATM3UPOBaTh A/B TecThr,

IMPUMCHATH pvaéT OHTPOIIMU B CTATUCTUUYCCKHUX 3alavax.

énaoemsp:

HaBBIKOM CTPOUTH paclpeieIeHUs] U PacCUMTHIBATh UX XapaKTEepUCTUKH B python;
crnoco0amMM paccUMTBIBAaTh U HHTEPHPETHPOBATH TOUYEUHBIE WU HHTEPBaJbHbIC
OLICHKH,

OIBITOM JI€JIaTh BBIBOJIbI C TOMOUIbIO TECTUPOBAHMSI TUIIOTES;

MPAKTUKOM HMCHONB30BaTh OyTcTpam Uil NOCTPOEHHS OLIEHOK M TECTUPOBAHMS
TUIIOTE3;

OTIBITOM JIeJIaTh BBIBOJIbI O KOPPEJSLIMY U Kay3alllK CITydaifHbIX BEJIMYUH,;
IPaKTUKOMH 3aIycKaTh, MOHUTOPUTH U OLU(POBBIBATH Pe3yIbTaThl IpoBeneHus A/B
TECTOB.
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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:

KomnereHnuus Conep:xanue Nuaukarop IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETEHIIHH KOMIIETEHIIHH 00y4YeHusl o TUCHUILIHHE (MOYJII0)
VK-6. Crocoben VK-6.1. 3HaeT OCHOBHBIE METOLI CAMOOLIEHKHU U
OTIpEICTISATh ’ aHaJIM3a CBOEH JesTeTbHOCTH, a TaKXKe
pealn30BLIBATh MIPUHIIUIIBL YIIPABICHHS BDEMEHEM U
MIPUOPUTETHI IeJIeToIaraHus
COOCTBEHHOMI VK-6.2. YMeeT cTaBUTh peanuCTUIHbIE U
JIeSITEeIbHOCTH U JIOCTHKMIMEBIE TIEJIH, OTIPEICTISTh
CIIOCOOBI e¢ MIPUOPUTETHI B CBOCH JEATEILHOCTH, &
COBEPIIICHCTBOBAHUS TaKKe pa3pabaThiBaTh U BHEAPSATH ILIAHBI
Ha OCHOBE 10 COBEPIIIEHCTBOBAHUIO CBOUX HABBHIKOB U
CaMOOIICHKHU KOMIICTCHIIUH Ha OCHOBE TOJIYYCHHOM
CaMOOIICHKHU
YK-6.3. NmeeT mpakTH9ECKHiA OTIBIT IPUMEHEHUS
METOJO0B CAMOOILICHKHU B CBOEH
po(heCCUOHAIBHOM NIEATEILHOCTH,
BKJIIOYAs y4acTUE B TPEHUHTaX, CEMHHApax
Y IPOEKTaX, HAPABJICHHBIX Ha Pa3BUTHE
TYHOH 3 (HEKTUBHOCTH U
po(heCCHOHAIBHOI'O POCTa
OIIK-1. CriocoO€eH HaxOOuTh, OIIK-1.1. 3HaeT OCHOBHBIE METO/IBI U IMOIXObI K
(dhopMyITUpPOBATH U PEIIeHHUIO 33129 MIPUKIIATHON U
peliaTh aKTyajabHbIe KOMITBIOTEPHOM MaTEeMaTHKH, BKIIIOYas
Y 3HAYUMBIC AITOPUTMBI, MATEMATHUECKOEC
poOIIEMBI MOJIETTUPOBaHKE U TEOPHIO ONITHMHU3AIINH,
MIPUKJIATHON U a TaKKe COBPEMEHHbBIC HHCTPYMEHTHI U
KOMIIBIOTEPHOU TEXHOJIOTUH, UCTIONB3yEMbIE B 3TOU
MaTeMaTHKH obnactu
OIIK-1.2. YMeer aHanu3upoBaTh U GOPMYIUPOBATH
MaTeMaTHYECKHUE 3a/1a4H, IPUMCHSTh
COOTBETCTBYIOIIHE METOJIbI U AJITOPUTMBI
JUTSL UX PEIIICHUs, a TaKXKe
WHTEPIIPETUPOBATh U TPEACTABIIATH
pe3yJIbTaThl B HOHATHOM U JOCTYIHOU
dhopme
OIIK-1.3. Hmeet npakTHUECKHUI ONBIT pabOTHI HAL
MPOEKTAaMU WJIU MCCJICIOBAaHUSIMHU B
00J1aCTH IPUKIIAIHON ¥ KOMITBIOTEPHOM
MaTeMaTHKH, BKIIFOUYasl y4acTue B
KOHKYpCax, OJIMMITHA/IaX WIIN Hay9IHBIX
MyOJIMKAITNSX, T/I€ OBLUTH PEIeHbI
AKTyaJIbHBIC U 3HAYMMBIC 33]1a41
IK-1. Criocoben MK-1.1. 3HAEeT OCHOBHBIE TEOPETUUECKUE
onpeAesATh 00IIre KOHIIEHIMK 1 TIPUHIUIIBI, OTHOCAIIHECS K
dbopMbI 1 00J1acTH yrpaBiIeHUs KOMaHaM1
3aKOHOMEPHOCTH pa3paboTKH, a TAaKKe KIIFOUESBBIC
o0nacTu ynpaBieHHS 3aKOHOMEPHOCTH U MOJIEITH, KOTOPHIS
KOMaH1aMHu [TOMOTal0T B aHAIM3€ U HHTEPIPETAILIUH
pa3paboTku JTAHHBIX
T1K-1.2. YMeeT mpoBOIUTH CUCTEMATUUECKHUI
aHajan3 00JIaCTH yIpaBIeHHUS KOMaHAaMHU
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pa3paboOTKH, BEISIBISAT U GOPMYITUPOBATH
o011ye 3aKOHOMEPHOCTH U TEHIICHLIUH, a
TaKKe MPUMEHITh METO/IbI UCCIIEJIOBAHUS
JUTSL TIOJTy4€HHsI HOBBIX 3HAHUH U
[IOHUMAaHHS

IK-1.3.

Hmeet nmpakTHUECKHUMA OTBIT PabOTHI B
00J1acTH yrpaBieHUs KOMaHIaMu
pa3paboTKH, BKIIIOUAs y4acTHE B HAYYHBIX
MIPOEKTax, UCCIECOBAHNAX HITH
MIPAKTHYECKUX 3aIaHUsX, T/Ie ObLTH
BBISIBJICHBI M OTIMCAHbI 001IHe (POPMEBI 1
3aKOHOMEPHOCTH

I1K-3.

CrnocobeH permarh
3a1a4n
npoheCcCUOHANTBHOMN
JIeSITeIIbHOCTH,
(hopMynupOBaTh
pe3ynbTar, YBUACTh
CJICJICTBUS
MOJTYYEHHOTO
pe3ynbraTa

IK-3.1.

3HaeT OCHOBHBIC IPUHITUITEI H METOJIBI
peueHus 3agad npoecCuOHaNbHON
JIESATSIILHOCTH, & TAKXKE CIIOCOOBI
(hopMyITHpOBaHUS U MPEIICTABICHUS
pe3yIbTATOB, BKIIFOUYAs aHAITU3
TIOCJIC/ICTBUIN U UX 3HAYUMOCTD B
KOHTEKCTE MPOEKTa

[K-3.2.

YMeeT NpuMeHATh MaTeMaTHUYECKUE U
KOMIIBIOTEPHbBIE METOIbI 1JI PELICHUS
KOHKPETHBIX 3a7a4, (JOPMYIUPOBATh
yeTKHe 1 000CHOBaHHBIC PE3YNIBTATHI, a
TaK)Ke aHaJTU3UPOBATh UX MOCIEICTBUS ISt
JIAIbHENIINX JEUCTBUM U PELIEHUHN

[K-3.3.

MMeeT npakTUYECKUH OBIT B PELLICHUN
npodeccHoHaNbHBIX 3a1a4, BKJIIOYast
y4acTHe B MMPOEKTaX, I/ie ObLTH MOTyYCHEI
pe3yNbTaThl U MPOAHATU3UPOBAHBI UX
CIIEICTBHSI, YTO CIIOCOOCTBOBAJIO
MPUHATHIO 000CHOBAHHBIX PELICHUHN

[1K-6

CrniocobeH
pa3zpabaTbIiBaTh
pOrpaMMHOe
obecrieueHue s
peueHust
NPUKJIATHBIX 337124 B
ctepe
poheCCUOHATBHOMN
JIeSITeTIbHOCTH

[K-6.1.

3HaeT OCHOBHEBIE SI3BIKH
IPOrpaMMHUPOBAHUS, METOIbI Pa3pabOTKU
MPOrPAMMHOI0 00ECTICUCHHSI, a TAKKE
MIPUHIUIIBI TPOSKTUPOBAHUS U
APXUTEKTYPHI IPOTPAMMHBIX CUCTEM,
MPUMEHSIEMbIX B KOHKPETHOH MPeIMETHOM
obnactu

[K-6.2.

YMeeT aHanu3upoBaTh NPUKIIAHbIE
3ajauu, pa3padbaTeiBaTh aJrOPUTMBI U
peanu30BbIBaTh UX B BUJIE IPOTPAMMHOIO
o0ecrieyeHusi, UCTIONb3Ys COBPEMEHHBIE
WHCTPYMEHTHI U TEXHOJIOTHH, a TaKXKe
MIPOBOJUTH TECTUPOBAHUE U OTIAAKY
CO3/IaHHBIX peUICHUH

IK-6.3.

NwmeeT mpakTU4ecKHii OMBIT pa3pabOTKH
MIPOrPaMMHOTO 00ECTIeYeHNs B paMKax
peanbHBIX IPOEKTOB, BKIIIOYAs y4aCTHE B
KOMaHax, TJie ObLIH YCTIeITHO
peanu30BaHbl pELICHUS 1JIs1 KOHKPETHBIX
MPUKIIAIHBIX 3a1a4 B cepe
podecCHOHANBHON AeATEILHOCTH
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3. Temaruueckuii njiax

Ne TpyaoeMKocThb, akageMHUYeCKUe YacChbl
n/n Ounas gpopma
HaumenoBaHue TKY
AynuTopHasi pabora .
pasieia AMCHHILTHHb! Jexuun CeMuHapbl CamocrosTe (rexymuii
(Mozy 151 (npakTnyec | Kontpoas JIbHasI HOHTROTE
ycIeBaeMOoCTH)
KHe padora
3aHSATHA)

1 Beeacnue. 3 6 10 Jomariraue
AKcroOMaTHKa TEOPUU 3aJlaHus
BEPOATHOCTEM

2 Pacnipenenenus u 8 15 25 JomarnrHue
OIICHKH 3a/IaHus

3 I'unoTe3sl 1 A/B TecThl 8 15 25 JloMarnrave

3aaHus

4 3aBHCUMOCTh 8 15 2 25 JloMarave
CITy4YaifHbIX BEIHMYNH 3a/1aHus,

KonTponbHas
paboTta

5 Teopus uadopmanuu 3 7 11 Homarinue

3aaHus
Ik3zamen 4
Hmozo: 30 58 6 96

O6vem oucyuniunsvt (Mooys) 190

(6 ax. u.)

Obvem Ooucyunaunvt (Mooyns) 5

(6 3au. eo.)

4. CopepxxaHue IMCUUILTHHBI (MOTYJIs)
Nen/n HaumenoBanue pa3aena IUCIUTIIMHBI Conep:xanne TUCHUILIMHBI (MOIYJIs) O TeMaM
(MmonyJis)
1 Beenenue. AxkcuomaTHka TEOpUU AKcuomaTHiKa TEOpUHU BEPOATHOCTEMN
BEPOSATHOCTEN

2 Pacripenienenuns u oneHKH JluckpeTHbIe U HeTpEPhIBHBIE PAaCIIPE/ICIICHUS
CBolicTBa TOYEUYHBIX OLIEHOK - 1
CBOMCTBAa TOYEYHBIX OLIEHOK - 2
MeTobl TOCTPOCHHUS OLIEHOK
JloBepHTeNbHBIE HHTEPBAIBI U YUCICHHBIC METOJIBI

3 l'umoresbl u A/B TecTh BBeneHue B runore3bl U MPOAYKTOBBIE IKCIIEPUMEHTHI
p-3HaYeHHWE, MUHHMAJbHBINA JETEKTUPYEMbIH 3PQPEeKT u
MOIITHOCTb
Kpurepuit CTeloieHTa U TECTHI HA AUCTIEPCHUIO
MHOXeCTBEHHOE TECTUPOBAHUE U TIPOTYKTOBBIE TECTHI
KontponbHas pabota Ha ceMuHape
Henapamerpuueckue kpurepun

4 3aBUCHMOCTbH CIyYaiHbBIX BETHYNH 3aBUCHMOCTH CITyYaiHbBIX BETHYNH
Koppensnns
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Jlunetinas perpeccus - 1
Jluneiinas perpeccus - 2

Teopus nadopmarmu OCHOBHI TEOPUH HHPOPMAITIH
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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
MaTeMaTHUYeCKOl cTaTuCTUKe : yueOHHK ans By30oB / 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 : anexkTpoHHbIN // O6pazoBaTtenbHas miaTgopma FOpait
[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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MeOeNnbl0 U TEXHUYECKHMMHU CpPEACTBAMHM OOydYeHMs, CIyKalllUMH Ul MpPEeACTaBICHUs y4eOHOU
uHpopManuu OOJIBIION ayTUTOPHH.

N3yueHne qUCUUIUTMHBI (MOAYIISA) 00eCcTIeYrBAETCS B YUEOHBIX ayTUTOPHSIX, OCHAIICHHBIX:

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaAIbKYJIATOPAMU;

— CIIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUAsl 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  JIOCTyNa B 3JEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATENbHYIO  Cpedy
YHuBepcurera.

OOyuaromuMesl MpeaocTaBisieTcs JAOCTyn (B TOM 4HMCIE YHaleHHbI) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJIMOTEYHBIM CUCTEMAaM, COBPEMEHHBIM NpOo(ecCHOHAIbHBIM 0a3zaM
JAHHBIX 1 UH()OPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM):

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

[Tepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, MCIOJIB3YEMbIX IPH  OCYLIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnen3snonnoe / cB000IHO
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

IIporpammHoe oGecnieyeHue 1S MIAHUPOBAHUSA M YYeTa BpeMEHM:

Toggle app | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsAEMOe
CucreMsbl ynpaBjieHHsI TPOEKTAMM:

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

CripaBo4YHO-NIPaBOBbIE CHCTEMBbI:

Koncynprantllitoc: cnipaBo4HO- OTEYECTBEHHOE JHMIECH3HOHHOE

npaBoBasi 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
Docker

CBOOOJIHO pacrpocTpaHsIeMoe

3apyOexHoe cBOOOJTHO pacrpoCTpaHsIeMoe

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

B mpouecce usydenus mucturuiiHbl (Momynsi) «OCHOBBI CTaTUCTUKH. [IpoIBUHYTHIN
YPOBEHB» B paMKax TEKYIIEro KOHTPOJS yCIIEBAEMOCTH HCIIONB3YIOTCS TaKHe BHUJBI YUeOHOU
paboThl, KaK JISKIHMH, CEMUHAPHI, TOMAIIHUE 3a/IaHus1, KOHTPOJIbHAsA paboTa, a TaK)Ke Pa3IMuHbIe
BUJIbI CAMOCTOSATEIBHON paboThl 00yUYaromUXCsl IO 3aJJaHHI0 MIPeTojaBaTelis, HallpaBJICHHbIE Ha

pPa3BUTHE HaBBIKOB HpO(l)eCCHOHaﬂBHOfI JICKCUKH, 3aKpCIUICHUEC IMPAKTUICCKUX
HpO(i)eCCI/IOHaJ'II)HI)IX KOMHGTGHHI/Iﬁ, MOOIIPCHNUE HHUITUATUB.
ﬂeKUu}Z - CHUCTEMATHUYCCKOC, IOCICI0BATCIIBHOC, MOHOJIOTHYECKOC H3JI0KCHUEC

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 (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
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)

Kpurtepuu nosiyyeHusi ypoBHsl 1 OLlEHMBAHHUS C(POPMHUPOBAHHOCTH KOMIETeHUMIl M0
aucuuIuInHe (Moay/o) «OcHoBbI cTaTUCTHKHU. IIpoABUHYTHIN ypOBeHb»

OrneHuBaHue ypOBHSI y4EOHBIX JTOCTHMKEHUH OOYYalOMIMXCS MO JUCHUIUIMHE (MOJYJIIO)
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOYHOMN aTTECTaIUH.

IIpome:xxyTouHasi arrecTauMsi 1O JUCIUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3amena, Ipy 3TOM MPOBOJIUTCS OLIEHKAa KOMITETEHIUH, chOPMHUPOBAHHBIX 110 AUCLIUILIIMHE.
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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:

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 (MOIyB). 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-CJICICTBEHHBIE  CBs3U. Uerko  opmynupyeT
OTBETHI, YBEPEHHO HUHTEPIPETUPYET PE3YJIbTAThl aHAINU30B U
JNPYTUX MCCICAOBAHUM, & TaKXKe pEIIaeT CIIOXKHbBIC 3ajadu.
CTyIeHT XOpomOo 3HAaKOM C METOAaMH HCCIIeOBaHMUS,
HEOOXOMUMBIMH JJIsl TIPAKTHYCCKON NESTETHbHOCTH, H yMEeT
CBSI3BIBATh TEOPETUUYCCKUE ACTICKTHI JUCITUTUIMHBI (MOIYIISI) 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  CHUCTEMATH3HPOBATH
M3YUYCHHBIH MaTepuan, BBIACISS €ro KIOYEBbIC acleKThl U
yCTaHaBIUBAs MIPUYHUHHO-CJIC/ICTBCHHBIC CBSI3W.
dopMynUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJibTaThl aHAIM30B M JPYIHX HUCCIIEAOBAaHUH, a TaKKe
pelIaeT CIOKHBbIC CUTYAIMOHHBIC 3aaun. CTYJEHT XOPOIIO
3HAKOM C METOJAMH HCCIIEJOBAHUS, HEOOXOIMMBIMHU JIJIst
MPaKTUYECKON  JICATENBHOCTH, W  yMEET  CBS3BIBATh
TEOPETUYECKUE AaCHeKThl MpeaMeTra C MPAKTHYCCKUMHU

3aJa4aMu.
5 VYnosnerBoputenbHO | CTyneHT o0namaer 0a30BBHIMH 3HAHUSMHU IO JTHCIUILINHE
4 YV 10BIETBOPUTENHHO (Momyiio0), HO HCIIBITHLIBAET TPYIHOCTH npu

CaMOCTOSITENIHBIX ~OTBETaX M HCIOJb3YeT HETOYHbIC
(dhopmynupoBku. B Xoze OTBETOB OH JOMyCKaeT OIIMOKH,
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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Jucnumimza (Moaynb) «OCHOBBI CTaTUCTUKU. [IpOABUHYTHIN YpOBEHB) OLIEHUBAETCS
CIeIyIOIUM 00pa3oMm:

AKTHBHOCTH Bec | KonuuyectBo Onucanne
Homamnue 3aganus | 60% 14 Hab6op 3amau mo Temam Heaenu
Kontponbhas pabora | 20% 1 [TuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO

PEIINTH 32 OTPaHUIEHHOE BPEMSI

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.

®opmyaa pacdyéTra HUTOrOBOW OUEHKM MO0 JAUcCUMIVIMHE (Moayaw) «OCHOBBI
cratucTuku. [IpoaBuHyThI ypoBeHb». «0,6 X cpemHee 3a momamuue 3amanus + 0,2 X
KOHTpOJbHas padota + 0,2 X sx3amMeH».

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

JomamHee 3axanue 1. AKCHOMBI TeOpPUH BEpPOSITHOCTEH W CBOMCTBA CJHYYaHHBIX
BeJIMYMH
3ananue:

1. Cdopmynupyiite Tpu axcuomsl KommoropoBa Teopum BepositHocTel. [IpuBemure 1o
OJIHOMY TPUMEPY, WUTFOCTPUPYIOLIEMY KaXAYI0 akcuomy (Hampumep, OpOCOK KyOwuKa,
BBIOOD KapThI U T.11.).

2. JlaHO BEpOSITHOCTHOE MIPOCTPAHCTBO:

e MHoxecTBO 3neMeHTapHbIX ucxonoB: Q = {1, 2, 3,4, 5, 6} (6pocok UrpaTbHOTO

KyOuka)

e CoOwitus: A = {1, 3, 5} — Bemano Heu€THOE unCio, B = {2, 4, 6} — uérnoe, C =
{6} — BbITIAJIA nrecTépka
Beruucnure:

« P(A), P(B), P(C)

e P(AUB),P(ANC)

o IlpoBepbre, ABISIIOTCA U COOBITUS A U B HECOBMECTHBIMU M MOJIHOM TpyHIOR

COOBITUH

3. Ilycte X — auckpeTHas ciyvaiiHas BETMYMHA C PACIIPEICIICHUEM

e P(X<3)

e M(X) — mMaTemaTH4eCcKOE OKHIAHHE

e D(X) — mucnepcuro

o Tlocrpoiite pynkumio pacnpenenenus F(x) u Hapucyiite e€ rpaduk (cxemaTuyHo)
4. TlpuBenuTe MpuUMep HENPEPHIBHOW CIy4YalHOM BENMYMHBI. 3alMIINTE, KAKHE YCIIOBHS

JIOJDKHA YAOBJIETBOPATH €€ IUIOTHOCTD pactipesenenus f(X), corimacHo akcuoMaTuke.

5. Hoxkaxwure, uto P(@) = 0, ucrone3ys akcuomsl Kommoroposa.
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TpedoBaHusi K 0(pOPMIICHHUIO:

— Pemenus gomKHBI ObITH 000CHOBAHBI,

— Bce dpopmynbl — ¢ nosCHEHUAMY;

— I'paduk dpyHkunu pacupeneneHus — OT PyKH UM B 3JIEKTPOHHOM BUJIE;
— ®opmar: PDF nnu pykonucHblil BapuaHT (OTCKaHUPOBAHHBIN).

JomamHee 3aganue 2. PaGora ¢ pacnpeaeneHusiMi 1 TOYeYHbIMHU OLIEHKAMU
3amanmue:

1. Jlns 3aganHOi# BEIOOpKH (Hampumep, 00bEM npoaax 3a 30 qHeil) paccuuTaiiTe TOUeUHbIE
OLIEHKHU: BRIOOPOYHOE CpesiHee, AUCIIEPCUI0, METUaHy, MOJY.

2. TlocTpoiiTe rHCTOrpaMMy M SMIIMPUYECKYIO (DYHKIIHIO IUIOTHOCTH (¢ moMotipto Seaborn
wi matplotlib).

3. Ompenenute, Kakoe TEOPETHUECKOE pacipeesieHne (HOpMajabHOe, SKCIIOHEHIMAIBHOE,
[Tyaccona) mydie Bcero onuchiBaeT faHHble. O60CHYHTE BBIOOD.

4. CpaBHUTE BEIOOPOYHBIE OIEHKH C TEOPETUYECKUMH TTapaMeTpaMy PacIpeIeTICHHS.

5. OueHure CMEUIEHHOCTh U COCTOSATEIBHOCTH BBIOOPOYHOTO CPEIHEr0 HAa OCHOBE
MOJIEJIMPOBaHUs (CreHepupynTe BEIOOPKH pa3HOro o0bEMa).
TpebGoBanus:

e Kox na Python (Jupyter Notebook wu .py)

o IlosicHeHMs K KaXJOMy HIary

o Busyanuzanuu

o BriBobI N0 pe3ynbraTam

JNomamnee 3aganue 3. IlocTtpoenune 10BepuTEIbHBIX MHTEPBAJIOB M NPHUMEHEHHE
oyrcTpana
3ananmne:
1. Ha ocHoBe BBIOOpPKH (HampuMep, BpeMsi 3arpy3Kd CTpaHUIBl) mocTpoiite 95%
JIOBEPUTEIbHBIN HHTEPBAI JUIs CPEAHETO C UCIOIb30BaHUEM:
e AHaJIUTHYECKOro MeToja (IpU YCIOBUU HOPMAIBHOCTH)
e Merona 6yrctpana (¢ 1000 moBTOpeHMii)
2. CpaBHHTE pe3yJIbTaThl.
3. TIpoBepbTe, BHIOIHAETCS JIM [IEHTpAJIbHAS TIPeAeTIbHAs TeopeMa Py MaJIOM B OOJIBIIIOM
00bEMe BBIOOPKH (CMOJIETUPYITE).
4. OueHnTe, KaKk MEHIETCS IIMPHHA JOBEPUTEIHHOTO WHTEPBAIA NIPU yBEIHMYEHUN 00BEMA
BBIOOPKH.
TpeboBanus:
o Peanuzanus O6yrcrpana Ha Python
o Busyanuzanus pacnpeneneHus CpeaHux
o Hutepnperanus pe3ynbTaToB
e OTuéT Cc BEIBOJAMU

Jomamnee 3a1anue 4. A/B TectTupoBaHuie U NpoBepKa runores

3ananue:
1. [lansl 1Be BEIOOPKU: BpeMs TpeObIBaHUS MOJIb30BaTENIeH Ha CTapOil U HOBOI BEpCHUHM CaliTa.
2. Cdopmynupyiite HYJIE€BYIO U albTEPHATUBHYIO THIIOTE3BI.
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3. IIpoBepbTe rUnoOTE3y O PABEHCTBE CPEJHUX C MOMOIIBIO t-KpuTepHst CTbIOJCHTA.

4. IlpoBepbTe HOpMaIbHOCTH pacnpezeneHus (¢ nomounpto kputepus lllanupo-Yunka) u
paBeHCTBO aucnepcuil (kputepuii Jiesene).

5. Eciau ycnoBust t-kpuTepus HE BBINOJHSIOTCS — IMPUMEHUTE HemapaMeTpUUYECKuil
kputepuii (MaHHa-YUTHH).

6. PaccuuTaiite p-3HaueHUE, MUHUMAJIbHBIN 1€TEKTUPYEMBbIN 3PPEKT U MOLTHOCTH TECTA.

7. CpenaiiTe BBIBOJ: €CTh JI CTATUCTUUYECKH 3HAYMMOE pa3inuue?
TpebdoBanmus:

e Koxa ¢ npoBepkoii Bcex yciaoBuid

e HHurepnperanus p-3HauY€HUS U MOLIHOCTH

e OTtuéT Cc MOmaroBsIM 0OOCHOBAHUEM BBHIOOPA KPUTEPHS

o PexkoMeHzanus 1o BHEIPEHUIO HOBOM BEPCUU

IIpumepHbIe 3aJaHUA 111 KOHTPOJbHOH PadoThl

3amanmne 1

Cdhopmynupyiite akcuoMbl Teopuu BepositHocTeid 1mo Kosamoroposy. IlpoBepeTe, MoxeT 1u
3aganHas ¢pyHkius P ObiTh BeposiTHOCThIO HA Q = {a, b, c}:

P(a) = 0.4, P(b) = 0.5, P(c) = 0.2. OGocHyiiTE OTBET.

3aganue 2
Jansl cobpiTus A u B, takue uto P(A) = 0.6, P(B) =0.5, P(A N B)=0.3.
Haiinure:

e« P(AUB)

o P(A) — BEpOATHOCTH MPOTUBOIOIOKHOTO COOBITHUS

e SBnsrorcs 1 A u B HezaBucumbiMu? O60CcHYyiTE.

3apanmue 3

Hana Beioopka: [12][15][14][10][13][16][11][14].

PaccuuTaiiTe BEIOOPOYHOE CpeTHEE U HCTIPABIICHHYIO BEIOOPOUYHYIO AHUCIIEPCHIO.
[MToctpoiite 90% nOBEpUTENBHBIA HHTEPBAJ JIJISI CPETHETO, €CITH U3BECTHO, YTO JIAHHBIC
pacrpe/iesieHbl HOPMaJIbHO.

3ananue 4

ChopmynupyiiTe HYJIE€BYIO U allbTEPHATUBHYIO THIIOTE3bI JIJIs1 TPOBEPKH, YBETUUNBAET JIM HOBBIN
OaHHEP KOHBEPCHIO.

OObsicHUTE, UTO TaKOE P-3HAUEHHUE U KaK €ro HHTePIPETUPOBATh.

Uto npou3oiaET ¢ BEpOSTHOCTHIO OMMOKH | poja nmpu MHOXKECTBEHHOM TecTupoBaHuu? Kak eé
MO>XHO KOHTPOJIMPOBATH?

3ananue 5

Jlanbl ABa pu3HAKa: BO3PACT U BpeMs IPOCMOTpa BUEO.
Paccuuraiite koagdunuent [lupcona u Cnupmena.
OO0bsicHUTE pa3HUILY MEXIY HUMH.
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MoxHO 1 YTBCPKAATh, YTO MECXKAY IPU3HAKaMU C€CTbhb NPHUYNHHO-CICACTBECHHAsA CBA3b, C€CIIA

KOPpEJSILUS BBICOKas?

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallii 110 JTMCHUIIJIMHE (MO}IyJIlO)

Ne 3aganue OtBeTt Kommnerennus
n/n
1. | I'me uenecooOpazHo MPOBEPSTH MATEMAaTHUECKYIO VYuebuuku / Hayunsle YK-6

CTPOTOCTb BEPOSITHOCTHBIX BHIBOZOB? CTaTbu

2. | Kaknm cnocobom obecnieanBaeTcs @ukcanns random seed VK-6
BOCIIPOU3BOJIUMOCTD CTATUCTHIECKUX
AKCIIEPUMEHTOB?

3. | Kakue sTrueckue acreKThl BaXKHBI IPU WndpopmupoBanuoe YK-6
npoBeneHnu A/B TecToB Ha moJbp30BaTeNsAX? corjacue

4. | KakuMm 00pa3oM TuTaHUPYETCS pa3BUTHE HABBIKOB WNHauBuayanbHbIN IU1aH YK-6
B 00JIACTH CTATUCTUKH? o0OyueHus

5. | 3amummre Gopmyiry akcuoMsl agautuBHocTH At | P(A U B) = P(A) + P(B) OIIK-1
HECOBMECTHBIX COOBITHH.

6. | Kak BermssomuT opmyina MaTeMaTndecKoro E[X]=Xx i*p i OIIK-1
OKUJIaHWSI AUCKPETHOW BETMUNHBI?

7. | Uto BBIpaxaeT GpopmMyiia TUCTIEPCUU CIydaifHON Var(X) = E[(X - p)"2] OIIK-1
BEIMYNHBI?

8. | Kak 3ammchIBaeTCs MI0THOCTH HOPMAIILHOTO f(x) = (1/0V2m) * e"(-(x- OIIK-1
pacnpezneneHus? W"2/26"2)

9. | Kakoii kputepuil npUMeEHSIeTCs 7151 CPABHEHUS t-kputepuit CThrofieHTa [IK-1
CPeJHUX JBYX BEIOOPOK?

10. | Kak Bbruncisiercst p-3HaueHUE B KOHTEKCTE P(T>t|HO) [K-1
MIPOBEPKHU THUITOTE3?

11. | Yro o3nauaer ypoBeHb 3HaunMMOocTH o = 0.05? 5% puck ommoku I pona [K-1

12. | Kak paccunTbiBaeTCsi MUHUMAIbHBIN MDE oc \(Var/n) [K-1
nerexkrupyemslii apdexr (MDE)?

13. | 3anumure hopmyny KoahhUIMEHTa KOPPEIIALUT r=cov(X,Y)/ (oX * oy) IK-3
[upcona.

14. | Kak BBITTSIINT ypaBHEHUE TMHEHHON perpeccuu ¢ y=p0+pl*x+¢ [K-3

OJTHUM TIPEAUKTOPOM?
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MPEITIONI0KEHUS] O HOPMaJIbHOCTH?

Buikokcona

15. | Uto MUHUMH3UPYET METOT HAUMEHBITTHX Xy i-y 1)2 IK-3
kBagpatos (OLS)?

16. | Kak 3anuceiBaeTcs opmyIia MOIITHOCTH Power=1-p IK-3
CTaTHCTUYECKOro TecTa?

17. | Kakast nmonpaBka MpUMEHSETCS TIPU Boudepponn (a/k) I1K-6
MHO’KE€CTBEHHOM TECTHPOBAaHUH TUTIOTE3?

18. | Kak BBIYHCIISIETCS SHTPOIHUS JUCKPETHOTO H(X) =-Z p_i * log(p_i) I1K-6
pacmpeeneHus B TeOpur nHpopManuu?

19. | Yro uzmepsier KL-muBepreHuust Mexy AByMsI Pacxoxnenue P ot Q [1K-6
pacrpeneneHusMu’?

20. | Kakoii kpuTepuii HCIIONB3YETCs IPU HAPYIIICHUN Manna-Yutau / I1K-6
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