LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET»
«25» mas 2026 r.

[TpoToxkoi Ne 2

Pabouasi nporpamMma JMCHUIIMHBI (MOLYJI51)
«OcHOBBI cTaTUCTUKU. [IpoABUHYTHII ypOBEeHB»

Hanpasiaenue noaroroBku: 02.04.01 Mamemamuka u kKomnviomepHvle HAYKU

Hanpasiennoctsb (mpo¢huJib) NOATOTOBKH: Yrnpasienue npooykmamu u
cucmemamu

KBamnpukanus (cTeneHb) BbITYCKHUKA: Ma2ucmp

®opma o0yueHus: ounas

Cpoxk ocBoeHHsI IPOrpaMMBbl: 2 200a

I'ox nadopa: 2026

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

MockBa
2026

DNEeKTPOHHBIA JOKYMEHT



DNEeKTPOHHBIA JOKYMEHT

Conep:xkanue

1. KpaTkasi XapaKTepUCTHKA TUCHHIITHHBI (MOIIYJII) «...vvveivieiiieeiieeesireessieessteeessesssssesssnnssssenesnsessssnes 3
2. TlepevyeHb MUIAHUPYEMBIX PE3YTBTATOB OOYUECHMS . ......c.veeveeviieanriteaieestesteestestesseestesseeseessesseeseesseessens 5
3. TEeMATHUECKHI TIITAH ... ..cuviiutiiuteesteeteesteeateeaseeasteesteesbeesasesaseasbeaabeeabee st e e eb et asbeaabeeabeeebeesaeesmbeenbeenbeenbeenbeas 8
4. Conep:KaHUE TUCHMITHHBI (MOIYJIIH) .. .coiuviiurtattateesteesseesssessseaseesseessesaseeasseaseesseesseessnessnesneesseesseessees 8
5. Y4eOHO-METOIMUYECKOE OOCCIICUECHIIE ............evvveeeeeeeiiittreeeeesesssesisaresesssssssasbsresessessssssbsresssessssssssrrssnnes 9
6. MaTepHaJbHO-TEXHHYECKOE OOCCIICUECHME .......c..veerveereereessreareateesseesseessessssesssesssesssesssessssnaseanseensenns 9
7. MeTOAUYECKHE H OLIEHOTHBIE MATEPHAIIBI .....c..vivereesrereaneianesseesresseessesressessnesseesnesresssesressesssesseesenns 11



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma aucuuruinHbl (Moxayinsi) «OCHOBBI CTaTUCTHKH. [IpoaBHHYTBHIH
YPOBEHBb» COCTaBJIEHAa B COOTBETCTBUU C (pellepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BBICIIETO 00pa3oBaHMs — MarucTpatypa no HampasieHuto 02.04.01 Martematuka u
KOMIIBIOTEpPHBIE HayKH, Npoduib YmpaBieHHe NPOAYKTaMU W CUCTEMaMH, YTBEP>KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BhIciIero oOpasoBanusi Poccuiickoii ®@enepanuu Ne 810 ot
23.08.2017 rona.

N3yuenne nuctuminabl (Moayiisi) «OCHOBBI CTATUCTUKU. [IpoIBUHYTHIA YPOBEHB» UTpAET
KIIFOYEBYIO POJIb B (GOPMHUPOBAHHUH Y CTYJICHTOB HABBIKOB aHAJIN3a, MHTEPIIPETAllMK U 000011IeH s
JAHHBIX, HEOOXOMUMBIX Ui MPUHATHS OOOCHOBAaHHBIX PEIICHUI HAa OCHOBE KOJIMYECTBEHHOU
uHpopmanuu. OCBOEHHE MPOJBUHYTHIX CTATUCTUYECKMX METOJIOB MO3BOJIAET CHEIUAINCTAM
a¢hekTHBHO paboTaTh C JaHHBIMH, CTPOUTH HAJIEKHBIE BHIBOJIBI 1 00OCHOBBIBATH CTPATETUYECKUE
pelleHus B yCIOBUSIX CIOXKHOW U AMHAMUYHOU PEaTbHOCTH.

MecTo JTUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 1O IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka M KOMIBIOTEpPHbIE HAyKH, MpOoduin
YnpasieHue npoayKTaMu U CHCTEMaMH M BXOAMT B BapHaTUBHYIO 4acTh bioka 1, popmupyemyro
y4acTHUKaMU 00pa30BaTeNbHBIX OTHONICHUN KaK TUCIUILUIMHA IO BHIOODY.

Juctummza (MOIysb) JOCTYITHA K M3YYEHHUIO Ha 2 Kypce B 3 win 4 cemecTpe Ha BBIOOD.

Heap u3yyeHuss QMCUMIUIMHBI (MOAYJs): cpOpMHUPOBATH y CTYJIEHTOB TEOPETUUYECKUE
3HAHUS U MPAKTUYECKHE HABBIKU B OOJIACTH MAaTeMaTHYECKOW CTaTUCTUKH, HEOOXOIUMBbIE IS
KOPPEKTHOTO aHajM3a JAHHBIX, MIOCTPOCHHS OIICHOK, MPOBEPKU TI'MIIOTe3 W rnpoBencHus A/B
TECTOB B YCJIOBUSX PEalbHBIX 3a1a4.

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— OCBOWTH KJIFOUEBBIE IOHATHUS TEOPUH BEPOSITHOCTEW U MATEMATUYECKON CTATUCTUKU:
pacpeneneHus, OLEHKH, TOBEPUTEIIbHBIE HHTEPBabl, TUIIOTE3HI,
— HAY4MTHCS IPUMEHATHh METO/bI TOUEYHOTO U MHTEPBAJIBLHOIO OLIEHUBAHUS, BKJIIOUYAs
METOJl MOMEHTOB ¥ MAaKCUMaJIbHOTO MPaBIONOA00uS;
— OCBOWTH TEXHHMKH IIPOBEPKU CTAaTUCTUYECKUX THUIOTE3 W HWHTEPHPETAlUh HX
pe3ynbTaToB;
— pa3paboTaTh HAaBBIKH IPOEKTHUPOBaHUA U aHanu3a A/B TecToB ¢ yuéToM MOIIHOCTH,
pasmepa BBIOOPKH U KOPPEKTHOCTH BBIBOJIOB;
— MpHOOpECTH OMBIT PabOTHI C KOppENsLUel, KoBapHalueil 1 JIMHeHoM perpeccueii,
a TaKke MpUMEHEHUs MeToa OyTcTpana U 6a30BbIX MOHATHI TeOpUN UHPOPMAIIH.
B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIICS 10JI2KEeH
3Hamy:
— OIpeIeeHus], TapaMeTPbl U XapaKTEPUCTUKU OCHOBHBIX PaCIpeacIICHAN;
— TOYEYHBIE OLIEHKU U UX CBONWCTBA,;
— METOJ MOMEHTOB U METO]I MaKCHMaJIbHOIO MPaBA0No100us;
— OCHOBHBI€ ITPEAEIIbHBIE TEOPEMBI MATEMATHYECKOW CTaTUCTHKH,;
— METOJIMKA IOCTPOEHUS U BU/bI IOBEPUTEIBHBIX HHTEPBAJIOB;
— MeTojuKa OyTcTpana i pa3InyHbIX 33jad,
— IOHATHUSA U AITOPUTMBI, CBA3aHHBIE C TECTUPOBAHUEM TUIIOTES;
— MOHATUE KOBAapHalluM WM pa3jIM4YHbIE BHJbl KOPPEALMH, a TaKXKE 3HAYUMOCTb
KOPPEJIALN;
— OCHOBHBIE ITOHATHS JTUHEHHON PETPECCUH;
— 9Tallbl U pa3InyuHble TeXHUKH A/B TectupoBanus;
— 0a3oBbIe MOHATHUS TEOPUH UH(DOPMALIIH.
ymembp:
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BU3YAJIU3UPOBATE IUIOTHOCTb MW PACCUHUTBHIBATH XAPAKTCPUCTUKHU PA3JIMYHBIX
pacupeneneHun;

pacCcUUTHIBATh U HHTEPIIPETHPOBATH TOUCUYHBIE OIICHKH Ha BHIOOPKE;

CTPOUTHL NOBCPUTCIILHBIC I/IHTepBaJIBI;

TCCTUPOBATH THUIIOTE3bl C IMOMOIINBIO MAPAMECTPHUYCCKUX W HCEIIAPAMCTPUYCCKUX
KPUTEPHUEB;

ouX(pOBHIBaTh 3aBUCUMOCTb MEXIY CIydailHBIMH BEIMYMHAMU M ONPENEIATh
3HAYUMOCTH 3aBUCUMOCTH,

IPOEKTHPOBATH, 3aITyCKaTh U aHATU3UPOBaTh A/B TecThr,

IMPUMCHATH pacqéT OHTPOIIHNU B CTATUCTUUCCKHUX 3alavax.

é1aoemsp:

HaBBIKOM CTPOUTH pacIpeleIeHUs] K PACCUMTHIBATD UX XapaKTEPUCTUKH B python;
Crocob0aMM paccUUTHIBATh M HMHTEPIPETUPOBATH TOYEUHBIE M HWHTEPBAJIbHBIC
OLICHKH;

OIIBITOM JI€JIaTh BBIBOJIBI C IIOMOIIbIO TECTUPOBAHUS TUIIOTES,;

IPAaKTUKOM HCHONb30BaTh OyTcTpam Al MOCTPOSHHsI OLIEHOK M TECTHPOBAHUS
TUIIOTE3;

OIIBITOM JI€JIATh BBIBOJIbI O KOPPEJIALIMK U Kay3aluy CIIy4YalHbIX BEJINYUH;
NPaKTUKOH 3aIlycKaTh, MOHUTOPUTH U OLU(POBBIBATH PE3yIbTATHI IpoBeneHUs A/B
TECTOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nuauxkarop
KOMIIEeTeHIINH

IlepeyeHnb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)

VK-6.

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

VK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIEITEJIbHOCTH, a TaK)Ke
MNPUHIUIIBL YIIPABICHUS
BPEMEHEM U IIeJIenoIaranus

YK-6.2.

YMeeT cTaBuUTh peaarcTUUHbIE U
JOCTHKUMBIE LI€JIN, OIPEENATh
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKe
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB U KOMIIETEHIIHH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

VK-6.3.

HMmeeT npakTUUECKUNA OIBIT
IIPUMEHEHUST METOIOB
CaMOOLICHKH B CBOE
poheCCUOHATBHOMN
JeSITeIbHOCTH, BKITIOYAst
ydacTHe B TPEHHHTaX,
CEMHUHApaXxX U MPOEKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
poeccCHOoHaTIBLHOTO POCTa

OIIK-1.

CrocobeH HaXOIHTh,
(hopMySIUpOBaTh U pPelIaTh
aKTyaJIbHBIE U 3HAYHMBbIC
MPOOIIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MOJIXOBI K PELISHHIO 3a/1a4
NPUKIATHON U KOMIIBIOTEPHOM
MaTeMaTHKH, BKIIIOYast
aNrOPUTMBI, MATEMaTHUECKOE
MOJICJINPOBAHNE U TEOPHIO
ONITUMM3ALIUH, A TAKKE
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, HCTIONb3yEMBIE B
9TOM 00NacTH

OIIK-1.2.

YMeeT aHATH3UPOBATh U
(dhopMynupoBaTh
MaTeMaTUYeCKHe 3a1a4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METO/IbI M AJITOPUTMBI JUTS KX
peIIeHUs], a TAKKe
HHTEPIPETUPOBATH U
MPE/ICTABISITh PE3YJIbTaThl B
MTOHITHOM M JOCTYIHOM hopme

OIIK-1.3.

HNmeet npakTUYeCKU OMBIT
PpaboThI HA/T TPOSKTAMU HITH
HCCIEIOBAHUIMU B 00J1aCTH
NPUKIIAJHONW U KOMITBIOTEPHOM
MAaTEeMAaTHUKH, BKIIOYasl y4acTHE
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B KOHKYpCax, OJIMMITHAIaX UK
HayJHBIX ITyOJINKAITUSX, TE
OBUIM PEIlICHBI aKTyaJbHbBIC U
3HAYMMBbIE 3aJ1a91

[K-1.

CrocobeH omnpenemsaTh o0ITe
(hOpMBI 1 3aKOHOMEPHOCTH B
o0acTH ynpasieHHS
NPOAYKTaMH B CUCTEMaMU

[IK-1.1.

3HaeT OCHOBHBIC TCOPETHUYCCKUE
KOHICIIMK 1 IPUHIHUIIbI,
OTHOCSIIMECS K 00J1aCTH
YIPaBJICHHS MTPOIYKTAMHU U
CHCTEMaMH, a TAKKE KIFOUEBBIE
3aKOHOMEPHOCTH U MOJEJIH,
KOTOpBIC TIOMOTAIOT B aHAJIN3C U
HHTEPIPETALNN JaHHBIX

IK-1.2.

YMeeT npoBOIUTH
CUCTEMAaTUYCCKUI aHAIN3
MIPOJYKTOB U CHCTEM, BBISBIISATH
1 hopMyITUpOBaTH 00IIIHE
3aKOHOMEPHOCTH ¥ TeHJICHIINH,
a TaK)KC NPUMECHATH METO/bI
WCCIIEIOBAHUS IS IOy YSHHS
HOBBIX 3HAHUHA U TOHUMaHHSI

[K-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboThl B 001aCTH yIIpaBICHUS
MPOIYKTaMH M CHCTEMaMH,
BKJIFOYAsl y4acTHE B HAYIHBIX
MPOEKTAaX, UCCIICIOBAHUSIX HITU
MPAaKTHYECKUX 3a/IaHUSX, T1e
OBLTH BBISIBIICHBI M OITHICAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

[K-3.

Crioco0eH pemaTs 3a1a9u
npohecCHOHANBHON
JIeATeTLHOCTH B 00JIaCTH
yIpaBJIeHHS MTPOAYKTaMU U
cuctemMamu, GopMyITHUPOBAThH
pe3yNbTaThl aHAIH3a U
BBISIBJISITH TTOCJIC/ICTBUS
MOTyYEHHBIX TAHHBIX IS
MPUHATHSA 000CHOBAHHBIX
pEeLIEHU U ONITUMU3ALIUT
MPOAYKTOB

[IK-3.1.

3HaeT METObl U MHCTPYMEHTHI
yIpaBieHHUS TPOLyKTaMH U
CHUCTEMaMHU

[K-3.2.

YMeeT NpUMEHATh
aHAJTMTUYEeCKUE HHCTPYMEHTHI U
IporpaMMHoe o0ecrieueHue s
00pabOTKH ¥ BU3yaIH3aIHN
JIaHHBIX, a TAKXKE
(hopMyTHpOBaTH BEIBOJIBI HA
OCHOBE ITPOBEJICHHOTO aHAJIH32

[K-3.3.

HmeeT ombIT pabOThI HAJT
pearbHBIMK TIPOEKTaMH B
00J1acTH yIpaBJIeHUs
MPOIYKTAaMH M CHCTEMaMH,
BKITIOYAsT aHATH3
MOJIb30BATEIILCKOTO MTOBEACHHS
U ONITHUMHU3AIHIO TPOAYKTOB Ha
OCHOBE MOJYYCHHBIX JAHHBIX

[K-6.

Cnocoben pa3padbaTpiBaTh
porpaMMHOE oOecTieueHue Js
pelIeHus PUKIIAJIHbBIX 3371249 B
cdepe ynpaBieHHS MTPOIYKTaMU
U cUCTeMaMu

[K-6.1.

3HAaeT OCHOBHBIE SI3BIKH
IIPOrPAMMHUPOBAHHUSL, METOIbI
pa3paboTKH MPOrPaMMHOTO
o0ecrieueHus, a TaKxKe
IPUHIUIBI IPOSKTUPOBAHUSA U
APXHUTEKTYPhI MPOrPAMMHBIX
CHCTEM, TPUMEHSIEMBIX B cepe
YIIPaBICHUs IPOLYKTaAMH U
cucTeMaMu
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[1K-6.2.

YMeeT aHanTu3upoBaTh
MPUKIIAJIHBIC 3J1a4H,
pa3pabaThiBaTh AITOPUTMEI H
peaNU30BLIBaTh UX B BHJIC
MIPOTPAMMHOTO O0CCIICUCHHSI,
WCTIONB3Ysl COBPEMEHHEBIC
WHCTPYMEHTHI U TEXHOJIOTHH, &
TaK¥Ke MPOBOJUTH TECTUPOBAHUC
Y OTJIJIKY CO3JIAaHHBIX pEeIICHUH

I1K-6.3.

HmeeT nmpakTUUECKUNA OIBIT
pa3paboTKH MPOrpaMMHOTO
obecrieueHus B paMKax
peaNbHBIX POEKTOB, BKITFOYAS
ydacTue B KOMaHjax, rae ObUTH
YCIIEIIHO PeaIn30BaHbI
pemIeHns a1k KOHKPETHBIX
NPpUKJIAHBIX 3a74a4
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, aKageMHYECKHE YACHI
/i HaumeHoBanue Qunas popua TKY
pa3aena THCOUIITHHBI AYIMTOpHast padoTa (Tekyumi
Jleknun CemMuHapbI CamocrosTe
(MoayJis) KOHTPOJIb
(mpaktnyec | KonrTpoJusn JbHAs ycleBaemocTH)
KHe padoTta
3aHSATHA)

1 Breacnue. 3 6 10 Jomariraue
AKcHOMaTHKa TEOpUH 3aJaHus
BEPOATHOCTEN

2 Pacripenenenus u 8 15 25 JomariHue
OIICHKH 3aJaHus

3 I'unotessl u A/B TecTh 8 15 2 25 Homarinue

3a/1aHus,
KonTponbHas
pabota

4 3aBHCUMOCTh 8 15 25 JloMarnrave
CITy4YaifHbIX BEIHMYNH 3a/laHus

5 Teopus uadopmanuu 3 7 11 Homarinue

3a/laHus
IK3zamen 4
Hmozo: 30 58 6 96
O6vem oucyuniunst (Mooy/s) 190
(6 ax. u.)
O6vem Oucyuniunvt (MOOyan) 5
(6 3au. eo.)
4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)
Nen/m HaumeHnoBaHue pa3jesia IMCUUIIIMHBI Coaep:xanue TUCHUILIHHBI (MOAYJIs1) IO TeMaM
(MoayJis)
1 Beenenue. AxcuomaTHka TEOpUU AKcuomaTHiKa TEOpUHU BEPOATHOCTEHN

BEPOSITHOCTEN

Pacnipenenenus u olieHKH

JluckpeTHbIe 1 HETIPEPHIBHBIE paclpeaeIeHUs
CBolicTBa TOYEUYHBIX OIIEHOK - 1

CBolicTBa TOYEYHBIX OLIEHOK - 2

MeTo 16 TOCTPOSHHUS OIIEHOK

JloBepuTenbHbIE HHTEPBABI U YUCICHHBIE METOIBI

I'unoressl u A/B tectsl

Beeznenue B runoTessl ¥ MPOyKTOBBIE KCIIEPUMEHTHI
p-3HaueHHE, MUHUMAJbHBIH AETEKTUPYEeMbId 3 ekt u
MOIIIHOCTh

Kputepuit CTpiofieHTa M TECTHI HA TUCTIEPCHUIO
MHokecTBeHHOE TecTUpoBaHue U Ratio-meTpuku
Henapamerpuueckue Kputepun

3aBUCHMOCTbH CIyYaiHBIX BETHYNH

3aBHUCHMOCTH CITyYalHbBIX BETHYNH
Koppensnus

Jluneiinas perpeccus - 1
Jlunelinas perpeccus - 2

Teopust uapopmanuu

OcHoBBI TeOpUH HHGDOPMAIUU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnosnas numepamypa:

1. Kpemep, H. III. Teopust BeposTHOCTE M MareMaTH4ecKash CTaTHUCTHKA : Y4YCOHUK U
npaktukyMm s By30B / H. III. Kpemep. — 5-e u3a., nepepad. u gon. — Mocksa : 3naTenbcTBo
FOpaiir, 2025. — 538 ¢. — (Bsicmee obpazoanue). — ISBN 978-5-534-10004-4. — Tekcr :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/565694.

2. I'mypman, B. E. Teopust BeposATHOCTE 1 MaTeMaTH4ecKas CTATUCTHKA @ YYCOHUK ISt
By30B / B. E. I'mypman. — 12-e uzn. — Mocksa : UznatensctBo FOpaiit, 2025. — 479 ¢. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-00211-9. — TekcT : SJCKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/559584.

Hononnumenvnan r1umepamypa:

1. I'mypman, B. E. PykoBoACTBO K pelIEHUIO 3aJady [0 TEOPUU BEPOATHOCTEH U
MaTeMaTHUYeCKON cTaTUCTUKE : yueOHHK ains By3oB / B. E. 'mypman. — 11-e u3z., nepepab. u
nor. — Mocksa : UznarensctBo FOpaiit, 2025. — 395 ¢. — (Bricmiee oopazosanne). — ISBN
978-5-534-21643-1. — TekcT : anexTpoHHbIH // Obpa3zoBarenbHas miatdopma KOpaiit [caliT]. —
URL.: https://urait.ru/bcode/581860.

2. Craructuka : y4eOHMK Juid By3oB / mon pemakiueid B. C. MxwurapsHa. — 3-e u3n.,
nepepad. u gon. — Mocksa : U3gatensctBo FOpaiit, 2025. — 503 c. — (Bsicuiee oO6pazoBanue).
— ISBN 978-5-534-18687-1. — TekcT : anexkTpoHHbIN // O6pazoBaTenbHas miaTgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/568978.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcUTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIOKAPHBIM IPAaBUIaM MU HOPMaM M 0OecTieuMBaroleil MpoBeieHNe BeexX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yJaronuXcs, MPETyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIMA, TPYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHHUS U MPO(YUIAKTUYECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTiedrBaeTcsl B y4eOHBIX ayTUTOPHSX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CMEeLUANN3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHUE.
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https://urait.ru/bcode/565694
https://urait.ru/bcode/559584
https://urait.ru/bcode/581860
https://urait.ru/bcode/568978

[TomereHust 151 CAMOCTOSITEIIBHON pa0OThI 00yUYaIOIINUXCsI, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 30POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATENBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpPOQECCHOHATIBHBIM 0a3am
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HanmeHoBaHue mopTaja CchbliKa
(u3panms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas bubnunoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubaroTeka
2. | baza mannbix as I T-crienuanincTon https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim
5. | ®enepanbusiii moptan «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exnnoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pazoBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnen3nonnoe / cB000HO
pacnpocTpansieMoe
OnepanHoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy6exxHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacIpoCTpaHseMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyGesxHOe JIMIICH3UOHHOE
TeXstudio 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHHUS M YYeTa BPeMEeHH:
Toggle app | sapy6exHoe | cBOGOHO pacnpocTpansiemMoe
CucreMbl ynpapjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOe
CucreMbl ynpaJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exHoe | nuuensuonnoe
Cucrtemsl pe3epBHOro konuposanus (backup):
Acronis Backup Advanced for 3apy0exHoe JIMIIEH3HOHHOE
HyperV
CnpaBo4YHO-TPAaBOBBIE CHCTEMBI:
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Koncynprantllmtoc: cripaBodHO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpejcTBa AHTHBMPYCHO# 3aLUTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JUIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

Cpenbl pa3padoTKm:

Visual Studio Code 3apy0exHOoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHOoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Cucrtembl ynpajeHusi onéanorpaguyeckoii HHGpopmManueii:

Zotero | sapy6GexHoe | cBOGOIHO pacpocTpaHseMoe
CepBHCHI B CITYKOBI:

Bind 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mpouecce usydenus gucuumuinHbel (Moayns) «OcHOBbI cTaTUCTUKH. [IpoJBHHYTBHIN
YPOBEHb» B paMKax TEKYILIEro KOHTPOJS YCIIEBAEMOCTH MCIIOJB3YIOTCS TaKue BHJIbl ydeOHOU
paboThl, KaK JEKIUH, CEMUHAPbI, JOMAIIHUE 33/1aHUs, KOHTPOJIbHAs padoTa, a TAK)KE pa3IudHbIe
BUJIbI CAMOCTOSATENIBHOM pabOThl 00YUYaIOLIMXCS MO 33/1aHUIO0 MTPETo1aBaTelis, HalpaBJiIeHHbIE Ha
pa3BUTHE  HAaBBIKOB  MpO(EeCcCHOHANBHOM  JIEKCHKH,  3aKpeIUleHue  IMPaKTUYECKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce nexnuii peKOMEHIyeTCS BECTH KOHCIIGKT JIEKIIUN: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJOBAaHHOI nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAlUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma yuyeOHOUN JesATEeTLHOCTH, TPOBOIUMAS B YI€OHOM 3aBEJICHUU IO/
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHThHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSIX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTE€puajiaMu, YyTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
obcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIEH.

[Ipu pabore Ham OOMaNTHUMHU 3aJaHUSIMA Ba)XXHO BHUMATEIHLHO O3HAKOMHTHCS C
TpeOOBaHUSMHU U CPOKaMH BBIMOJTHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs HA JTarbl, 9YTOObI
n30exaTh TEeperpy3kd W JIydille YCBOUTH Matepuai. Mcmonp30BaTh pa3iuyHbIE WCTOYHHKHU
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nH(opMaIuu, BKIIIOYasi y4eOHUKHA U OHJIAWH-PECYPCHI, IJis 0oJiee TIIyOOKOTO TOHMMaHUS TEMBI.

Koumponvhas paboma — nuceMeHHasi pabota ¢ HabopoMm 3a/1a4, KOTOPbIC HYKHO PEIITUTh 3a
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTbI — [NOJIYYUTH CIICHUAJIBHBIC 3HAHHUA T10 O,Z[HOﬁ NN HECKOJIbKUM
TEeMaM TUCHUIUIMHBI (MOJIYJIS) U TIPOJEMOHCTPUPOBATh HABBIKHM UX MPAKTHYCCKOTO TPUMEHEHHUSL.

bonycnvie b6annvl — 3TO OLEHKH, KOTOPHIE CTYACHTHI MOTYT TOJYYHUThH 32 BBITOJHEHHE
JOTIOTHUTEIbHBIX 33/1aHUH.

@®opmar OOHYCHBIX OajUIOB TMO3BOJIIET CTYACHTaM YIYYIIUTh OOMIYI0 OLEHKY IO
JTUCIUILIMHE (MOAYJII0) U CTUMYIIMPYET yriIyOJIeHHOE U3ydeHHe MaTepuana.

Camocmosmenvnaa paboma — paboTa CTYJCHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYJIS).

B miporiiecce caMmocTosITeIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMy MPu MUHUMAIILHOM yYacTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPUAJIOB MIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OleHMBAHUSA Pe3y/IbTATOB 00y4YeHMS N0 JUCHUILIMHE (MOAYJII0)

Kputepun nmosryyeHusi ypoBHs ¥ OLlEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHIHI M0
aucuumImHe (Moay/a10) «OcHoBbI cTaTUCTUKHU. [IpoABUHYTHIN YpOBEHb»

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHIKCHHH OOYYaIOMUXCs MO JUCHUIUIHHE (MOIYJIIIO)
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIiH.

I[IpomexyTouHasi aTTecTalUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3AMeHa, Py STOM MPOBOJAUTCS OIICHKA KOMIIETCHIINH, C(POPMUPOBAHHBIX IO JUCIUILUIMHE.

Jlns oneHMBaHMS TEKYIIEr0 KOHTPOJS YCIEBAa€MOCTH M INPOMEKYTOUHOM aTrTecTaluu
UCTIONb3YyeTCsl JiecaTuOaulbHas IIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
NATUOAIILHOM IIKAJION cienyromuM 00pa3oM, eciii MHOE HE YKa3aHo B CUi1a0dyce NUCHUIIINHBL

[ecatudannbuas IlarudanabHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHus! 1Mo
OllEHKA OllEHKAa JUCHMILIMHE (MOIYJIIO)
10 OTnyHO CTyZIeHT TOJIHOCTBIO BIaJieeT 3HAHWSMHU, HM3JI0KEHHBIMUA B
9 OTIUYHO pabodeil mporpamMme, W TIIIYOOKO OCMBICISCT JUCIMILIMHY
) OTIMIHO (Momyp). On CaMOCTOSITEITEHO u JIOTUYECKU

MOCJIETIOBATEIbHO OTBEUACT HA BCE BOMPOCHI, AKICHTHPYS
BHAMaHHE Ha HambOoyiee BaXHOM. YMeEeT aHalM3UPOBATh,
CpaBHUBATH, KJIACCU(UIIMPOBATD, 006001aTh,
KOHKPETU3UPOBaTh M  CHUCTEMATH3UPOBATH  W3YyUCHHBIN
MaTepuai, BBIJIENSS KIIOYEeBbIE MOMEHTHI W YCTaHABIUBAs
MIPUYNHHO-CIICICTBEHHBIE  CBsI3U.  YeTko  opMynupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET PE3YJIbTATHl aHAIN30B U
JIPYTUX HWCCIIEOBAaHMA, a TaKXKe PEelIaeT CIIOKHBIC 3aJayu.
CTyJIeHT XOpomio 3HAaKOM C METOJaMH HCCIeOBaHMUS,
HCO6XO}II/IMBIMI/I JJIA HpaKTH‘IeCKOI’I JACATCIIBHOCTU, U YMECT
CBSI3BIBATh TEOPETHUYECKUE ACTIEKThI JUCIUTUTHHEI (MOIYIIS) C
MIPAKTUYECKUMH 3a]]a9aMHu.

7 Xoporro CryneHT o0nanaeT 3HAHUSAMY IMPEAMETa MOYTH B MOJTHOM
6 Xopomo obbeMe paboueit mporpaMMbI M CAMOCTOSTEIHHO, TOTHISCKU
MTOCIIEZIOBATEIEHO ¥ BCECTOPOHHE OTBEUAET HA BCE BOIPOCHI,
AKIICHTUPYS BHUMaHWE Ha HamOoJiee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHaJIM3UPOBATh, CPAaBHUBATH, KIIACCUPHUIIUPOBATH,
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JecatudasnbHass  [larnéanabHas O0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILINHE (MOLYJII0)

000011aTh, KOHKPETHU3UPOBATh M  CHCTEMAaTH3MPOBATH
W3yYCHHBIH MaTepua, BBIAETSS €ro KIHYEBbIE acleKThl U
yCTaHaBIUBast MIPUYUHHO-CJIC/ICTBEHHbIE CBS3H.
dopMynupyeT CBOM OTBETHl, YBEPEHHO WHTEPIPETUPYET
pe3ybTaThl aHAIM30B U APYIMX HCCICIOBAaHUM, a TaKkKe
pelIaeT CIOXKHbIE CUTYallMOHHBIE 3a1a4d. CTyJEHT XOpOoLIo
3HaKOM C METOJaMH HCCICAOBAHMS, HEOOXOIUMBIMH JUIS
MIPAaKTUYECKOM  JEATEJIBHOCTH, M  YMEET  CBS3bIBATh
TEOPETHUUECKHUE AaCHeKThl MpeaMeTa ¢ MpPaKTUYECKUMHU

3aJa4aMHu.
5 YnoenerBoputensHo | CTyseHT oOyiagaet 0a30BBIMU 3HAHHMSMHU 1O JAMCIUTUIMHE
4 V 10BIETBOPUTENHHO (Momysro), HO HCIBITHIBAET TPYIOHOCTH pu

CaMOCTOSITETIFHBIX ~ OTBETaX MW HCHOJB3YyEeT HETOYHBIE
¢dbopmynupoBkUd. B xo7e OTBETOB OH JOMycKaeT OMIMOKH,
Kacaromyecst cyTd BompocoB. CTyAeHT crmocoOeH pemaTh
TONBKO CaMble TMPOCThIE 3aJaud W BIJEeT JIHIIb
MUHHMAJIBHBIM HA0OPOM METOJIOB UCCIIEIOBAHNSI.

3 He cnaun CTyneHT He OBJIajieN 00513aTeIIbHBIM MUHUMYMOM 3HAHHI 110

2 He cnan MPEeIMETy U HE MOXXET OTBETUTh Ha BOIPOCHI, JaXe €CIH

1 He cian mpenojiaBaTenb  3ajaeT  JIOMOJIHUTEIbHBIC  HABOJSIIUC
BOIIPOCHL.

Huctunnuna (Moaynb) «OCHOBBI CTaTUCTUKU. [IpOABUHYTHIN YpOBEHB) OLIEHUBAETCS
CJIEIYIOIIUM 00pa3oM:

AKTHBHOCTb Bec |KoauvecTBO Onucanue
Jomamnue 3amanus | 60% 14 HaGop 3azma4 mo TeMam Henenu
KontponbHas pabora | 20% 1 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPBIE HYKHO

PEUIUTD 3a OIrPAHNYCHHOC BPEMA

Ox3ameH 20% 1 [TuceMeHHast WM ycTHast paboTa HaJl 3a1aHUEM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIYyYESHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHUILTHHE (MOYJIIIO)

B paMKax U3yUCHUA JUCHUTIIINHBI (MO,I[y.]'IfI) BO3MOJXHO ITOJTYYCHHUC 6OHYCHHX OaioB.

@opmyJia pacyéTa HUTOrOBOM OLEHKH MO0 JAUCHMIUVIMHE (Moayaw) «OCHOBBI
cratucTuku. [lpoaBuHyThIH ypoBeHb». «0,6 X cpemHee 3a momamHue 3amanus + 0,2 X
KOHTpoJbHas pabdota + 0,2 X sx3amMeH».

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOLIUXCcs M0 AUCHUIIIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHAE 32JaHUS

JomamHee 3axanue 1. AKCHOMBI TEOpPHH BEpPOSITHOCTEN M CBOMCTBAa CIy4YaWHBIX
BeJIHYHH
3ananue:

1. Cdopmynupyiite Tpu akcuombl KommoropoBa teopum BeposiTHOcTel. [IpuBemute mo
OJIHOMY TIpUMEPY, HIUTFOCTPUPYIOMIEMY KKIYI0 akCHoMy (Hampumep, Opocok KyOuKa,
BBIOOD KapTHI U T.11.).

2. JlaHO BEpOSITHOCTHOE IIPOCTPAHCTBO:

e  MHoxecTBO 37eMeHTapHbIX ucxonoB: Q = {1, 2, 3,4, 5, 6} (Opocok UrpaTbHOTO
KyOHKa)
e CoOwitus: A = {1, 3, 5} — Bemano HeuétHoe uncino, B = {2, 4, 6} — u€tHoe, C =
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{6} — BhImana mecrépka
e Bpuucnure:
« P(A), P(B), P(C)
e« P(AUB),P(ANC)
o IlpoBepbre, ABIAIOTCSA U COOBITUS A U B HECOBMECTHBIMU U IMOJHOW TPYIIIOi
COOBITHIA
3. Ilycte X — auckpeTHas ciaydaiHas BETUYMHA C PACIIPEICIICHUEM:
P(X <3)
M(X) — maTemaTudecKoe OXKHIaHHE
D(X) — mucnepcuro
[Toctpoiite dhyrkIuio pacnpeaeneHus F(x) u Hapucyire e€ rpaguk (CXeMaTHIHO)
4. TlpuBemuTe mMpUMeEp HETPEPHIBHOW CIy4yallHOW BEJIMYMHBI. 3alUIIUTE, KaKUE YCIOBHS
JIOJDKHA YAOBJIETBOPATH €€ IUIOTHOCTH pactpeneneHus f(X), corimacHo akcuoMaTuke.
5. Jlokaxwure, uto P(@) = 0, ucronb3ys akcuomsl Kosmoropoga.

TpedoBanusi K 0(pOpMIIEHHUIO:

— Pemienus g0mKHBI OBITH 00OCHOBAHBI;

— Bce Gpopmynsl — ¢ OSCHEHUAMH;

— I'padux byHKIIMN pacnpenesieHns — OT PYKH WU B JIEKTPOHHOM BHJIE;
— ®opwmar: PDF unu pykonucHblil BapuaHT (OTCKaHUPOBAHHBIIA).

Jomamnee 3axanue 2. Pagora ¢ pacnpeesieHUsiMA U TOUEYHBIMH OlleHKAMH
3aganue:

1. Jlns 3aganHOM BBIOOPKH (Hampumep, 00bEM npojax 3a 30 qHel) pacCUMTalTe TOUCUHBIC
OLIGHKHU: BRIOOPOYHOE CpesiHee, AUCIIEPCUI0, METUAHY, MOJY.

2. TloctpoiiTe rUCTOrpaMMy U SMIIUPUYECKYIO (BYHKITUIO TUIOTHOCTH (C moMolpio seaborn
wim matplotlib).

3. Ompenenute, Kakoe TEOPETHUECKOE pacmpeseneHre (HOpMaibHOE, SKCIOHEHIHAIbHOE,

[Tyaccona) myuiiie Bcero onuchbiBaeT ganHble. O00CHYTE BHIOOD.

CpaBHHTE BBIOOPOYHBIE OIIEHKH C TEOPETUUECKUMHU NapaMeTpaMu paclpeieeHus.

5. Onennre CMEMEHHOCTh M COCTOSATENBHOCTH BBHIOOPOYHOTO CPENHEr0o Ha OCHOBE
MOJIEIUPOBaHMs (CreHepupyiiTe BEIOOPKH Pa3HOT0 00bEMA).
TpeboBanus:

e Kox na Python (Jupyter Notebook wu .py)

o [TlosicHeHMs K KaXXIOMYy IIary

o Busyanuzanuu

o BrIBOABI 11O pe3ysbTaTam

&

JNomamnee 3aganue 3. IlocTtpoenune 10BepuTEIbHBIX MHTEPBAJIOB M NPHUMEHEHHE
Oyrcrpama
3ananue:
1. Ha ocHoBe BBIOOpPKH (HampuMep, BpeMsi 3arpy3Kd CTpaHUIBl) mocTpoiite 95%
JIOBEPHUTEIBHBIN HHTEPBAI JUISI CPEAHETO C HCIOTB30BAaHHEM:
e AHaIUTHYECKOTO METOAA (TIPH YCIOBHU HOPMAJILHOCTH)
e Metona 6yrctpana (¢ 1000 moBTOpEHMI)
CpaBHUTE pe3yJabTaTHI.
3. TIpoBepbTe, BHIMOIHASTCS JIM [IEHTPAJIbHAS TIpeAeTIbHAs TeopeMa Py MAJIOM B OOJIBIIIOM
00BEMe BBIOOPKH (CMoaenupyiite).
4. OueHnTte, KaKk MEHIETCS MIMPHHA JOBEPUTEIBHOTO WHTEPBAIA MIPH yBEIHMYECHUN 00BhEMA
BBIOOPKH.
TpeboBanus:
o Peanuzanus O6yrcrpana Ha Python

N
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o Busyanusanus pacnpeneneHus: CpeIHuX
e Uurepnperanus pe3yiabTaToB
e Otuér c BBIBOJAMU

JomamHee 3a1aHue 4. A/B TectTupoBaHne U MpoBepKa runores
3amanmue:
Jlanbl 1BE BEIOOPKH: BpeMs MpeObIBaHUS IMOJIb30BaTelIeH Ha CTApO 1 HOBOW BEPCHUH CaiiTa.
Cdhopmynupyiite HyIEeBYIO U albTEPHATUBHYIO THIIOTE3HI.
[IpoBepbTe rUNOTE3y O PAaBEHCTBE CPEAHUX C OMOIIBIO t-KpuTepusi CThIOJEHTA.
[TpoBeppTe HOpMaNBHOCTH pacmpeneseHus (¢ nmomoupto kpurepus lanupo-Yunka) u
paBeHCTBO aucnepcuil (kputepuii JieBene).
5. Eciau ycnoBust t-kpuTepus HE BBINOJHSIOTCS — IMPUMEHUTE HemapaMeTpUUYECKuil
kputepuii (MaHHa-YUTHH).
6. PaccuuTaiite p-3HaueHNEe, MUHUMAJIbHBIN IETEKTUPYEMBbIN 3P PEKT U MOLUTHOCTH TECTA.
7. CpenaiiTe BBIBOA: €CTh JIM CTATUCTHUECKU 3HAYUMOE pa3inuyue?
TpeGoBanus:
o Kog c npoBepko#i Bcex ycnoBuit
e UHurepnperanus p-3HauY€HUS U MOLIHOCTH
e Otuét ¢ momaroBsIM 00OCHOBaHUEM BBIOOpA KPUTEPUS
o PexoMeHanus 1o BHEIPEHUIO HOBOM BEPCUU

NS

IIpumepHbIe 3a1aHNS 1JIs1 KOHTPOJIbHON padoThl

3ananmne 1

Chopmynupyiite akcmoMbl Teopun BepositHOcTed mo Kommoroposy. IIpoBepsTe, MOXeT
3aganHas ¢yHkius P ObiTh BeposiTHOCThIO HA Q = {a, b, c}:

P(@) = 0.4, P(b) = 0.5, P(c) = 0.2. OGocHyiiTe OTBET.

3aganue 2
Hansl coopiTus A u B, takue uto P(A) = 0.6, P(B) =0.5, P(A N B)=0.3.
Haiinnre:

e« P(AUB)

o P(A) — BEpOATHOCTH MPOTUBOIOIOKHOTO COOBITHUS

e SBustorcs mu A u B HezaBucumbiMu? OGocHYiiTE.

3aganue 3

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

PaccuuraiiTe BEIOOpOYHOE CpeIHEE U UCTIPABICHHYIO BHIOOPOUYHYIO TUCIIEPCHUIO.
[TocTpoiite 90% noBepuTENBHBIN UHTEPBAJ ISl CPETHETO, €CITH U3BECTHO, YTO JaHHBIC
pacrnpezieieHbl HOpMaJbHO.

3aganue 4

Cdhopmynupyiite HYJIEBYIO U aJbTEPHATHBHYIO THITIOTE3BI ISl IPOBEPKH, YBEIINIHBACT JIN HOBBIH
OGaHHEp KOHBEPCHIO.

OOBscHUTE, UTO TAaKOE P-3HAYCHHE M KaK €r0 HHTEPIPETHPOBATE.

Yro npou3oiaET ¢ BEpPOSITHOCTHIO OMHMOKK | poja mpu MHOXKeCTBEHHOM TecTupoBaHum? Kak eé
MO>KHO KOHTPOJIMPOBAThH?

3ananme 5

JlaHbl 1Ba MpU3HAKa: BO3PACT U BPEMsl IPOCMOTPa BUJIEO.
Paccuuraiite koagdurment [lupcona u Cnupmena.
OOBsCHUTE PA3HULLY MEXTy HUMH.
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MoxHO 1M yTBEp)KIaTh, YTO MEXAY NPU3HAKAMHU €CTh NMPUYMHHO-CIEACTBEHHAs CBA3b, €CIIU
KOPpEJSILMS BBICOKas?

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne 3aganue OtBeTt Kommnerennus
n/n
1. | I'me menmecooOpa3HO MPOBEPATH MAaTEMaTHICCKYTO Yuebnukn / Hayansie YK-6

CTPOTOCTb BEPOSITHOCTHBIX BBIBOJOB? CTaThu

2. | Kaknm cnocobom obecnieqnBaeTcs @ukcanns random seed VK-6
BOCTIPOU3BOJIUMOCTD CTATUCTHYECKUX
9KCIIEPUMEHTOB?

3. | Kakue studeckue acleKThl BasKHBI IPH HudopmupoBaHHoe YK-6
rpoBeeHNH A/B TECTOB Ha MOJIB30BATENSIX ? CoTJIacue

4. | Kakum 00pa3oM TIaHUPYETCs Pa3BUTHE HABBIKOB WNHuBuyanbHbIA TU1aH YK-6
B 00JIACTH CTATUCTHUKH? o0yueHus

5. | 3amummre Gopmyiry akcuoMsl agautuBHocTH A1t | P(A U B) = P(A) + P(B) OIIK-1
HECOBMECTHBIX COOBITH.

6. | Kak Bermsaut opmyia MaTeMaTHIECKOTO E[X]=Xx i*p i OIIK-1
OKUJIAaHWSI AUCKPETHOW BEJIMUHHBI?

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

8. | Kak 3ammcpIBaeTCs MI0THOCTH HOPMAIIEHOTO f(x) = (1/0\2m) * e"(-(x- OIIK-1
pacnpezeneHus? W"2/26"2)

9. | Kakoii kpuTepuit mpuMeHseTCs TSl CpaBHEHUS t-kpurepuit CTproieHTa IIK-1
CPeAHUX JABYX BEIOOPOK?

10. | Kak BbIYMCIISCTCS P-3HAYCHHE B KOHTCKCTE P(T >t| HO) IK-1
MIPOBEPKHU TUITOTE3?

11. | Yro o3nauaet ypoBeHb 3HaunMMocTH o = 0.05? 5% puck ommoku I pona [K-1

12. | Kak paccuntbiBaeTCcsi MUHUMAJIbHBIH MDE o< \(Var/n) [IK-1
nerexktupyemsiii apdexr (MDE)?

13. | 3anumure hopmyy KodhhUIMeHTa KOPPEIIALIUT r=cov(X,Y)/ (oX * oy) IK-3
ITupcona.

14. | Kak BBITTISINT ypaBHEHUE TMHEHHON perpeccuu ¢ y=p0+pl*x+¢ [K-3
OJTHUM IPEAUKTOPOM?

15. | YTo MUHUMHU3UPYET METO]T HAMMEHBIITIX Xy i-y )2 IK-3
kBagpatoB (OLS)?

16. | Kak 3anuceiBaeTcs popmylia MOIIHOCTH Power=1-p [K-3
CTaTUCTUYECKOro TecTa?

17. | Kakas monpaBka mpuMeHsIETCS IPH Bondepponn (o/k) [1K-6
MHOECTBEHHOM TECTUPOBAHHUHU TUTIOTE3?

18. | Kak Bbr4ucIisieTcst SHTPOIHSI JUCKPETHOTO H(X) =-Z p_i * log(p_i) [K-6
pacrpeneneHus B Teopu nHpopManuu?

19. | Yro uzmepsier KL-muBepreHuust Mexay AByMsI Pacxoxnenne P ot Q [1K-6
pacmpeneneHusIMu?

20. | Kaxkoii kpuTepuii HCNIOIB3YETCS IPU HAPYLICHUH ManHna-Yutau / [1K-6

MIPEAIIOJIOXKEHUSA O HOpMaJ'IBHOCTI/I?

Bunkokcona
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